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IMNOACHHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (Qu3uke Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJI€HA HA OCHOBE TOJOXKEHUH M TpeOOoBaHMII K pe3yJbTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa3oBaTENbHON IMPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétom (henepanpbHO pabouei TporpaMMbl BOCTIUTAHUS U
Konuenuuu npenonasanus yue6Horo npeamera «duzukay.

CopepxaHue mnporpaMMmbl 10O (U3KMKe HampaBieHO Ha (opMupoBaHUe
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOIIMXCA W OpPraHU3alUi0 H3yYEHHUS
Gbu3NKN Ha NEATeTbHOCTHOW OCHOBE. B mporpamMme mo (u3MKe yYHUTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpenmera B peanusanuu TtpedboBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METaNpeAMETHBIM pe3yJibTaTaM 00yUeHHUs, a TaKKe
MEXIIPEIMETHBIC CBS3U €CTECTBEHHOHAYUYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma mo (pusuke ycTaHaBIMBAaET pacmupeeieHiue yaeOHOTO MaTepuraia
1o rojaMm o0yudeHus (Mo Kjaccam), MpeuiaraeT IPUMEPHYIO MOCIeI0BaTeIbHOCTh
U3YYEHUS] T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COAEpKaHUSA U
y4€TEe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAMYECKOM
MOMOIIY YYUTEIIO B CO3/IaHNU paboyeli MporpaMMbl IO Y4EOHOMY TIPEIMETY .

®duszurka ABIAETCI CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEeIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI Jie)KaT B OCHOBE IIPOLIECCOB U
SABJICHUHN, UW3y4yaeMbIX XUMHEH, Ouosorued, actpoHomMued u ¢GU3NUECKON
reorpaduel, BHOCHUT BKJaJd B €CTECTBEHHOHAYyYHYIO KapTUHY  MHpA,
MPEeNOCTaBIseT HamOoJiee SCHble O00pas3lbl MPUMEHEHHUS HAYyYHOTO METoja
MO3HAHUSA, TO €CTh CII0C00A MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

Opnna w3 raaBHBIX 3a7a4d (pU3nUecKoro oOpa3oBaHUsI B CTPYKType OOIIEro
oOpa3oBaHus COCTOMT B (POPMHPOBAHUM €CTECTBEHHOHAYYHOM TPaMOTHOCTU M
WHTEpeca K HayKe y 00yYaromuxcs.

WU3yuenue ¢Qusukun Ha 0a30BOM YpOBHE MPEIOJIaracT OBJIAJCHHE
CIIEIYIOUIUMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOINIMMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAY4YHO OOBSICHATH SIBJICHUS,

e OILICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCJIEA0BaHUS;

e HHTEPNPETHPOBATH  JIAHHBIE W MCIOJb30BaTh  HAyYHbIE
J0Ka3aTeabCTBA JUIsl OJYyYEHUS BHIBOJIOB.

[lenn wu3yueHuss (PU3MKK HA YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenomaBanus ydeOHoro mpenvera «®Dusmka» B
oOpa3oBareibHBIX opraHusanusx Poccuiickoit ®enepainuu, peamu3yOmUX
OCHOBHBIE  00I11€00pa30BaTEeIbHBIC TMPOTPAMMBI, YTBEPKIEHHON pEIIeHUEM



Komnernn MunncreperBa npocseienust Poccuiickoii denepanuu (IpoToKoi OT 3
nexadps 2019 r. No [1K4BH).
Iesun n3zyyenus pusnku:

MpUOOPETEHUE HHTEpeca W CTPEMIICHUS OOydYaroluXcsi K Hay4YHOMY
W3YYECHUIO TNPUPOAbI, PA3BUTHE HUX HMHTEIUIEKTYAJIbHBIX M TBOPUYECKUX
COCOOHOCTE;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJI€ TIO3HAHUSA U (popMUpOBaHHUE
HCCIIEIOBATEIICKOIO OTHOLIEHUS K OKPYKAIOLIUM SIBIICHUSIM;
dbopMupoBaHHE HAY4YHOTO MHMPOBO33PEHUsI KaK pe3ysibTaTa H3yUYCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (DPU3UKH;
dbopmupoBaHUE TPEACTABICHUN O poiu (DU3WKUA ISl Pa3BUTUSA JIPYTUX
€CTECTBCHHBIX HAYK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE  TpPEJCTaBICHUH O  BO3MOXKHBIX  chepax  Oymymiein
npo¢eCCUOHATILHON JIeSITEIHHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
nanbHeneMy 0Oy4eHUIO B 3TOM HaIlPaBJICHUH.

JlocTibkeHne 3THUX IeNiel mporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
oOmrero o0pazoBaHusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIOMINX 3a1aY:

NpUOOpEeTeHUE 3HAHUM O JIUCKPETHOM CTPOCHHMM  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPUUECKUX, MArHUTHBIX M KBAHTOBBIX
SBJICHUSX;

npUOOpEeTeHNE YMEHUN OMHCHIBATh U OOBSICHATH (DM3MUECKUE SIBICHUS C
HCIIOJIb30BaHUEM TOJTYyUYECHHBIX 3HAHUM;

OCBOCHHUE METOJOB pPEIIEHHUS TMPOCTEUIIMX PACUETHBIX 3a1ad C
WCTIOJIb30BAHUEM buznyecKux MOJIeIeH, TBOPYECKUX u
MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUM HAOMIOAATh NPUPOHBIE SIBIICHUSI U BBIMOJIHATH OIBITHI,
nabopaTopHble paOOTBI M  IKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
HCIIOJIb30BaHUEM U3MEPHUTEIBHBIX TPUOOPOB;

OCBOEHHUE MPUEMOB pabOThl ¢ MHPOPMAIME PU3NUECKOTO COACpKaHUS,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIIKEHUAX (U3HMKH, aHAIHA3 U
KPUTHUYECKOE OIICHUBaHUE WH(OPMAITNH;

3HAKOMCTBO €O cepaMu mpodecCHOHaATBLHON ACSTEIbHOCTH, CBI3aHHBIMU
¢ (u3uKoi, W COBPEMECHHBIMU TEXHOJIOTUSIMH, OCHOBAaHHBIMU Ha
JOCTHKEHUAX (DU3NUECKON HAYKHU.

Ha wm3ydenne ¢usuku (0a30BBIi YPOBEHH) HA YPOBHE OCHOBHOTO OOIIETO

oOpa3oBaHus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B 8
KJacce — 68 vacoB (2 4aca B Hezelnwo), B 9 kinacce — 102 yaca (3 yaca B Heemio).

[Ipennaraemsiii B mporpaMmmMe mo (u3MKe MepedyeHb JabopaTopHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENbHBIA XapaKTep, yUUTEIb JeJacT BHIOOP MPOBEACHUS



7abopaTopHBIX PabOT M OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOy4JaromMXCcs, CIHUCKA HKCIEPUMEHTAIBHBIX 3a/IaHHUM, MPEIaraéMbIX B pPaMKax
OCHOBHOTI'0 TOCYJJapCTBEHHOT'O 3K3aMeHa 10 (hU3MKe.



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B MIO3HAHUHU OKPY:KAIOIIEro MUpa.

dusnka — Hayka o mnpupone. SABneHuss npupoipl. PUNUYECKUE SIBICHUS:
MEXaHUYECKHUE, TEMJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenHUMHBL. M3MmepeHue @uanyeckux BelnyuH. PuU3nUYecKHe
npubopsl. [lorpenmHocTs u3meperuit. MexxayHapoHasi CUCTEMA €IMHHII.

Kak ¢wusuka u JApyrue ecTecTBEHHbIE HAyKd HW3Y4aloT MPUPO.Y.
EcTecTBEeHHOHAy4YHbIII METOJl TMO3HAHUA: HAOJIIOJEHUE, TOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBH)KEHHE THIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, OObSICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SABJICHHUN C TOMOILBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHudeckue, TEIUJIOBbIE, OJEKTPUYECKHE, MArHUTHBIE, CBETOBbBIC

SIBJIICHUSL.
2. Dusnueckue MpuOOPHI U MPOLEaypa NPAMBIX U3MEPEHHUI aHAJIOTOBBIM H
U (GPOBBIM TPUOOPOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpeneneHue LEHbI AeEHUS NIKATbl U3MEPUTEIBHOTO MPUOOpa.
2. H3mepeHue pacCTOSHUM.
3. M3mepenue o0bEMa )KUAKOCTH U TBEPIOrO Tea.
4. OmnpeneneHue pasMepOB MAJIBIX TEN.
5. M3mepenune TeMmieparypbl HpH MNOMOIIM >KHIKOCTHOTO TEPMOMETpa U
JaTYUKa TEMIIEPATYyPBI.

6. IIpoBeneHue uccienoBaHUs MO MPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
HIaprKa, MyIEHHOIO FTOPU30HTAIHO, TeM OoJibllie, YeM OO0JbIlle BhICOTA
IycCKa.

Pa3zpnes 2. IlepBoHavyanbHbIe CBEACHUS O CTPOCHMH BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, WX pa3Mmepbl. ONbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxenue wyactul BemecTtBa. CBs3b CKOPOCTH JIBMXKEHMSI YacTULl C
TemriepaTypoil. bpoyHoBckoe mBmxkenue, muddysus. BzammomeicTBue 4acTuil
BEILIECTBA: IIPUTSKEHNUE U OTTAIIKUBAHMUE.

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOCHUE ra3oB, KUJIKOCTEM U TBEPIBIX
(KpUCTAIITMYECKUX) Tell. B3auMoCBsA3b MeXAy CBOWCTBAMHM BEUIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHHueM. OCcOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HabmroneHnue 6poyHOBCKOTO JBHKCHHUS.



2. Habmonenue nuddysum.
3. HaGmonenue ~ siBmeHuid,  OOBSACHAIOMIMXCS  NPUTSHKEHUEM WM
OTTAJIKUBAHUEM YaCTHI] BEILIECTBA.

Jlabopamopnsie pabomosl u onvimol.

1. OneHka JuMaMeTpa aroMa METOJOM psioB (C  UCIOJIb30BaHUEM

¢doTorpaduii).
2. OmbITH 110 HAOJIIOACHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.
3. OmnbIThI 10 OOHAPYKEHUIO AEUCTBUS CUIJT MOJIEKYJISIPHOTO MPUTSKEHUSI.
Pa3nen 3. /IBuskeHue U B3auMoieiCTBHE TeJl.
Mexanunyeckoe [BUKEHHE. PaBHOMEpHOE W HEpPAaBHOMEPHOE JIBUKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPHU HEPABHOMEPHOM JBUXKEHUH. Pacuér mytu u
BPEMEHHU JIBUKECHUS.
SBneHne uHEpUMHU. 3aKOH HMHEPLUUHU. B3auMopencTBHe Tell Kak NpUYMHA
M3MEHEHUS CKOpPOCTH [BWXKEHMS Tell. Macca Kak Mepa HMHEpPTHOCTH Tea.
[ImoTtHOCTH BemiecTBa. CBSI3b INIOTHOCTH C KOJIWYECTBOM MOJIEKYJ B €IUHUIIEC
o0bEMa BelIecTBA.
Cuita KaK XapakTepucTuka B3aumozaeicTBus Ten. Cuiia ynpyrocTd M 3aKOH
I'yka. 3MepeHue Cuiibl C MOMOIIBIO TUHAMOMETpA. SIBJI€HUE TATOTCHUS U CHUJIa
TsxkecTH. Chlla TSHKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HAIIPABJIICHHBIX II0 OJHOM mpsiMoM. PaBHomenctByromas cui. Cuiia TpeHUS.
TpeHne CKOJIbKEHU U TPEHUE MOKOs. TpEeHUeE B MPUPOJIE U TEXHUKE.
JHemoncmpayuu.
1. HaGmroneHue MexaHUUeCKOTo ABMKECHHUS Tela.
2. HM3mepeHune CKOpOCTH NPSMOJIUHENHOTO IBUKECHUSL.
3. HaOmronenue sBiIeHUS UHEPLIUH.
4. HabOnroneHue u3MEeHEHUs1 CKOPOCTH MPU B3aUMOJIEHCTBUU TE.
5. CpaBHEHHME Macc M0 B3aUMOJEHCTBUIO TEIL.
6. Clio’)keHue CUJI, HaPaBJICHHBIX 10 OJTHOW MPSIMOM.
Jlabopamopnvie padoomot u onvimol.
1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO ABUXKEHUS (IIapUKa B KUIAKOCTH,
MOJIEIN DJIEKTPUUECKOTO0 aBTOMOOWIISI M TaK Jlajiee).

2. OmnpenenieHUe CpeHEM CKOPOCTH CKOJBXKEHUsI OpyCcKa WM IapuKa Io
HAKIIOHHOM TIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPJIOTO TENA.

4. OmbITHI, TEMOHCTPHUPYIOIMINE 3aBUCUMOCTh pacTsDKeHHs (nedopmariun)
NPY>KUHBI OT IPUII0KEHHOM CHUIIBI.

5. OnbITHl, IEMOHCTPUPYIOIIME 3aBUCUMOCTD CHUJIBI TPEHUS CKOJIBKEHUS OT
BECa TEJa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra3oB.



JaBnenue. CrnocoObl yMEHBIIEHUS U YBEIUYECHMS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza OT 00bEma, Temmeparyphl. llepemadya maBieHUs
TBEPIBIMU TEJIAMH, KUIAKOCTAMU U raszamMu. 3akoH Ilackans. [IHeBMarnueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUIKOCTU OT TriayOuHbl. ['mapocraTuueckuit
napanokc. Coob1aromuecs cocyasl. ['uipaBindyeckue MexaHU3Mbl.

AtMocdepa 3emunn u atmocdepHoe naBiaeHue. [IpuumHbBl CyliecTBOBaHUS
BO3ymHONW 00o0souku 3emnu. OmbiT Toppuuermmu. M3mepenue armocdepHOro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JAaBJICHHS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 11t U13MepeHust aTMOCHEPHOTO JIABJICHUS.

JlericTBUE KUAKOCTH M ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue Ten. BoznyxomiaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbD JAaBJIEHUA ra3a OT TeMIEPaTyphl.

[lepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.

Coobmaronuecs CoCybl.

['mapaBiuyueckuit mpecc.

[IposiBnenue nercTBrst aTMOC()EPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOUIEH CHUIIBI OT 00bEMA MOTPYKEHHOW YacTU
T€Ja ¥ IIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YCIIOBHE IUIABAaHMS TEJN: IUIABAHUE WIIA MOTPYKEHUE TEJN B 3aBUCUMOCTH
OT COOTHOIIEHUS IJIOTHOCTEMN TeNa U JKUIKOCTH.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa MOrPYyKEHHOMN B
YKAJIKOCTh YaCTH Tea.

2. OnpenerneHre  BBITAJIKUBAIOIIEH CWIIbL, JEHCTBYIOIIEH HaA  TeEJo,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKHUBAIOIIEH CHUIIBI, AEHNCTBYIOIIEH Ha TEIO
B KUJKOCTH, OT MaccChl TeJa.

4. OnpIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJIKUBAIOIIECH CHUJIBI,
JNEHUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA MOTpPYXEHHOW B
KUJKOCTh YaCTH T€JIa U OT IJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomeTpa WIM KOHCTPYUPOBaHUE JIOAKM U
OIpelIeNIEHUE €€ TPy30H0ABEMHOCTH.

Pa3znes 5. PaGoTra 1 MOIIHOCTB. JHePrus.

Mexannueckast pabota. MOITHOCTS.

[IpocTbie MexaHU3MBbI: pbluar, OJOK, HaKJIOHHas IUIOCKoCTh. [IpaBuio

paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS pblyara K OJIOKY.
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«3onoroe mnpasuno» Mmexanuku. KIIJ mnpocteix wmexanusmoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTmyeckas UM NOTEHUMAIbHAS DHEPTHUS.
[IpeBpaleHne 0OTHOTO BHUJIa MEXaHUYECKOW YJHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUMU B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnsie padbomul u onvimol.

1. Ompepaenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tella

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccnenoBaHue yclIOBUM PaBHOBECHS pblyara.
3. HM3mepenue KII/] HakIOHHOM IUIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAaHEHUS MEXAHUYECKOW SHEPIHH.
8 KUIACC

Pa3gea 6. TenioBbIe ABJICHHUS.

OCHOBHBIE TIOJOXEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUSA
BemecTBa. Macca ¥ pa3Mepbl aTOMOB M MOJEKYJ. ONBITEI, NOATBEPKAAKOLINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKOW TEOPHH.

Monenu TBEPIOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHWE CBOWCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUU MOJIEKYJISIPHO-KMHETUUECKON TEOPUH.
CmaunBaHUE U KaNWJUISIPHBIE SIBIEHUS. TEnnoBoe paclInpeHue U CKaTue.

Temneparypa. CBsi3zb TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKEHUS
yactuil. BHyTpenuss osHeprus. CnocoObl HW3MEHEHUS BHYTPEHHEH SHEpPruu:
Temionepeaaya u COBEpILIECHUE paboTHI. Buner TeIUIoNEepeaauu:
TETUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyUYCHHUE.

KonudecTBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TemiooOMeH U
TEIJIOBOE paBHOBECHME. YpaBHEHUE TemioBoro ©Oananca. [lmaBienwe wu
OTBEpPJCBAaHUE KPUCTAUIMYECKUX BELIECTB. YJAENbHAs TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kunenwe. YnenbHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHWIIEHHS OT aTMOc(epHOTo
JTABJICHMUSL.

BrnaxxHocTh BO31yXa.

OHeprus TOIJIMBA. Y IeJIbHAS TETUIOTA CTOPaHUsL.

[Tpuniuner padotel TerioBbix aurarenedt KIIJ[ temmoBoro nsurarens.
TennoBble ABUTATENM U 3aIATA OKPYKAOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHHS YSHEPTUH B TEIJIOBBIX MPOIECCAX.

Hemoncmpayuu.

1. Habmronenue 6pOyHOBCKOTO JBHKCHHUS.
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10.
11.
12.
13.

Hab6mronenune nuddysun.

HaGmonenre ssBjeHnid cMauMBaHUs ¥ KaITWLISIPHBIX SIBJICHUH.
HaGmro1enre TerioBoro pacmpeHus Tel.

M3meHeHne naBjeHUs rasa Mpu W3MEHEHUM 00bEMa UM HarpeBaHUM WU
OXJIAXKJICHHU.

[IpaBuna n3MepeHus: TeMIepaTypsl.

Bunpl Teronepenaym.

OxJtaxJIeHUe TIPU COBEPIICHUU PAOOTHI.

HarpeBanue npu coBepiieHH paboThl BHEIIHUMH CUJIaMHU.
CpaBHEHME TEINTIOEMKOCTEN PA3IUYHBIX BEIIECTB.
HaoOmronenne kuneHus.

Hab6mro1eHre mocTosTHCTBA TeMIIepaTyphl IIPH TUIABICHUH.
Moenu TEeIIOBBIX ABUTaTEIEH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSKEHUS.
OMNBITHI O BHIPAIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WUJIU caxapa.
OnpITel 110 HAOJIIOACHUIO TEIJIOBOT'O PACIIMPEHHS Ta30B, KUJIKOCTEH H
TBEPABIX TEIL.

OmnpezeneHue gaBaeHUs BO3yXa B OAJJTIOHE HIIPUILA.

OnbITHl, NEMOHCTPUPYIOUIME 3aBUCHUMOCTH JABIICHUS BO3AyXa OT €r0
00b€Ma 1 HarpeBaHUs WU OXJIAXKICHHUS.

[IpoBepka rUNMOTE3bl JUHEHHON 3aBUCUMOCTH JTMHBI CTOJIOMKA JKHIKOCTH
B TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHHsT BHYTPEHHEH OSHEPruuM Tejla B pe3ysibTaTe
TEeIIoNnepe a4y U padOThl BHEITHUX CHJI.

HccnenoBanne sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW W
ropsiueii BOJIBI.

Onpenenenue  KOJMWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJIOM  IIpHU
TEII000MEHE C HArPEThIM METAUTUYECKUM LIUIIUH]IPOM.

OmnpeneneHue yaelbHON TEINIOEMKOCTH BEILIECTBA.

HccnenoBanne nponecca UCIapeHUsl.

OnpenesnieHne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABJICHUS JbJA.

Pa3znes 7. JiaekTpudeckue 1 MAarHUTHbIE SIBJICHHS.

Onektpuzauusi Ten. [Ba poma snekTpuyeckux 3apsiioB. B3aumoneiicTBue
3apspKeHHbIX  Ten.  3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apSKEHHBIX TEJ OT BETUYHUHBI 3apSAJI0OB U PACCTOSHUS MEXKY TeJlaMu).

Onektpuueckoe mnoje. Hanpsok€HHOCTH 3iekTpudeckoro noss. IIpuHnmn
CYNEPIO3ULIAN IIEKTPUUECKUX MOJIE€HN (Ha KAYUECTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsiaoB. DJIEMEHTAPHBIA JJICKTPUUYECKUAN 3apsii.
Crpoenune aroma. IIpoBOOHMKM W AWDJIEKTPUKU. 3aKOH  COXPAHEHHS
AIEKTPUYECKOTO 3apsiia.

DJIEKTPUUECKUM TOK. YCIOBHUS CYIIECTBOBAHHUS JJICKTPUUECKOTO TOKA.
N cTOYHUKM TOCTOSSHHOTO TOKa. JIeWCTBUS DIIEKTPUYECKOTO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KUJIKOCTSIX U razax.

Onektpuueckas 1enb. Cuna Toka.  DIEKTPUYECKOE  HANpPsKEHUE.
ComnpoTuBIE€HUE MPOBOJHUKA. YIEIBHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
a1 ydactka uenu. [lociemoBarennbHOE WM MAPAIIIENBHOE  COEAMHEHUE
MTPOBOJTHUKOB.

PaGota ® MOIHOCTH dJEKTpUYECKOro ToKa. 3akoH Jlxoyms—Jlenna.
DNeKTpUYECKUe e U MOTPEOUTENH IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTossHHbIE ~ MarHuThl.  B3auMOIEeNCTBHE  IIOCTOSSHHBIX ~ MAarHUTOB.
MaruauTtHO€E nosne. MaruutHoe noJie 3eMJId U €r0 3HAYCHUE JUIS KU3HU Ha 3eMlie.
OneiT  Opcrega. MarauTHoe 1oje  3JeKTpudeckoro Toka. IlpumeHenue
AIIEKTPOMArHUTOB B TEXHHKE. [[elicTBE MAarHUTHOI'O MOJI HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENb MOCTOSSHHOTO TOKa. MCmosib30BaHWE HIEKTPOJBUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. fABnenue sanekrpomMarHuTHOM MHAYyKImM. [IpaBuno Jlenna.
DNeKTporeHepaTop. CnocoObl MOJy4YECHUS AIEKTPUYECKOU SHEPIHUH.
DNEKTPOCTAHIIMN Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUU.

emoncmpayuu.

DJeKTpu3anus Tel.
JIBa poJia 3JIEKTpUUYECKUX 3apsSA0B U B3AMMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpOUCTBO U AEUCTBUE SJIEKTPOCKOMA.
DneKTpocTaTuuecKas HHIYKIUSI.
3aKOH COXPAHEHUS JICKTPUUECKHUX 3aPsJIOB.
[IpOBOJTHUKH U AUDIEKTPUKH.
MoaennpoBaHue CHIOBBIX JIMHUM 3JIEKTPUYECKOTO TTOJIS.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUYECKOTO TOKA.
. DIEKTPUYECKUH TOK B KHUJKOCTH.
. I'a30BbIM paszps.
. I3MmepeHune cuibl TOKa aMInepMeTpOM.
. I3MepeHune 371eKTpUIeCKOro HaNpsHKEHUsI BOJTBTMETPOM.
. PeocTar u mara3uH CONpOTUBIICHUHN.
. Bzaumo1eicTBHE TOCTOSHHBIX MArHUTOB.
. MoaennpoBaHre HEBO3MOKHOCTH PA3/ICIICHUS MTOJHOCOB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHue MarHUTHBIX MTOJIEN MOCTOSTHHBIX MarHUTOB.

OmneIT Opcrena.

MarauTHo€ 10Ji€ ToKa. DJIEKTPOMArHUT.

JlercTBME MarHUTHOIO TOJI HA MPOBOJHUK C TOKOM.

DJIEKTPOJABUTATEND TOCTOSTHHOTO TOKA.

HccnenoBanune sSBICHUA 3JIEKTPOMArHUTHON MHIYKIWH.

OmnpiThl @apajes.

3aBUCUMOCTh HAIlpaBJICHUS HWHAYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBCHHUSI.

DIIEKTPOTeHEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

1.

o v kAW

10.
11.

12.

13.

14.

15.

16.

OnbiTel 1O HAOMIOACHUIO JJEKTpU3AlMKM  Tell MHIAYKIUEH U 1pu
COIPUKOCHOBEHHH.

HccnenoBanue JOEUCTBUSA DJIEKTPUYECKOIO IMOJIsI HA IPOBOJHUKU U
JURIIEKTPUKHU.

COopka u mpoBepka padoThl JIEKTPUUYECKOH LIETIH MOCTOSTHHOTO TOKA.
M3MepeHne U peryaupoBaHNe CHJIbI TOKA.

N3mepenne u peryampoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYILIETO 4YE€pe3 pPE3UCTOpP, OT
CONPOTHBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OneITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb AIEKTPUYECKOTO
CONPOTUBJICHUS TNPOBOAHMKA OT €ro JUIMHBI, IUIOIIAJNA IOINEPEYHOTO
CEYEHUS U MaTepHaa.

[IpoBepka mpaBuiia CIOKEHHS HAINPSHKEHUH MpU MOCIEA0BATEIbHOM
COEIMHEHUN JIBYX PE3UCTOPOB.

[TpoBepka mpaBmia A1 CHJIbI TOKa NPU NapaJIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
Onpenenenne MOIIHOCTH  DJIEKTPUYECKOIO TOKA, BBIAEIIEMOW HaA
pe3ucTope.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, WIAYIIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsHDKeHUs Ha Hel.

Onpenenenue KII/] narpeBarens.

HccnenoBanre MArHUTHOTO B3aMMOJIEUCTBHS OCTOSIHHBIX MarHUTOB.
W3yyeHue MarHUTHOIO IOJISI  IOCTOSIHHBIX ~MAarHUTOB IpU  HX
00BEIMHEHUU U Pa3/ICIICHUN.

HccnenoBanne NeMCTBUS SJEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJBl  B3aWMOJCHCTBUSA
KATYIIKM C TOKOM M MarHura OT CHJbl TOKAa M HAalpPaBJICHUSA TOKa B
KaTyLIKe.

18. I3yueHue AeiCTBUSI MAarHUTHOTO TOJISL HA POBOAHUK C TOKOM.

19. KoHcTpyHpoBaHue u uzydeHue padoThl AIEKTPOJBUTATEIS.

20. M3mepenne KIIJ[ anekTpoaBurareibHONM yCTaHOBKHU.

21. OnBITEI 1O MCCIIEOBAHUIO SIBJICHUS DSJEKTPOMArHUTHOM WHIYKIIHH:
VICCIIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUS HWHAYKIMOHHOIO
TOKA.

9 KUIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexannueckoe JABWKeHHe. MarepuanpHass Touka. (Cucrema oOTcuéra.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKECHUA. PaBHOMEpHOE NPSMOJIUHENHOE
nBxkeHne. HepaBHoMmepHoe mpsimoninHelHOe JaBkeHue. CpellHss 1 MTHOBEHHas
CKOPOCTb TeJia IPH HEPABHOMEPHOM JABUKEHHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMonMHEHHOe naBmkeHue. (CBoOoaHOE
nageuue. OnbeITe! [ amuies.

PaBHOMEpHOE ABMXKEHUE MO OKPYKHOCTH. Ilepnmon m dacrora oOpauieHus.
JluneriHas u yriioBasi CKOpocTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHUE.

[Tepsblii 3ak0oH HptoToHa. BTopoit 3akon HeroToHa. Tperuit 3akoH HeroToHa.
[IpuHIMII CYIIEpPHO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHHS CKOJIbKEHHUS, CUJIa
TPEHHUS TTOKOSI, APYTHUE BUJIbI TPEHUS.

Cuna TsKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. J[Buxenue miuaner Bokpyr Comnua. IlepBasi kocmMuueckasi CKOpPOCTb.
HesecoMocTs u neperpysku.

PaBHOBecre marepuanbHON TOYKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUIEHHON OChIO BpaieHus. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynbec Tena. M3menenne mmmyinbca. UMmoyiibe cuiibl. 3aKOH COXPaHEHUS
MMIYJIbCa. PEakTUBHOE JIBUKEHHUE.

Mexanuueckass paboTa M MOIIHOCTh. PabGoTa cusl TSXKECTH, YNPYTOCTH,
TpeHus. CBsi3b dHEpruu U padoThl. [loTeHIIMaIbHAS SHEPTUS TEJa, MOJHATOrO HaJl
MMOBEPXHOCTHIO 3eMIH. [0TeHIIManbHas SHeprust CxaTou npykuHbl. Knnernueckas
sHeprus. TeopeMa 0 KMHETUYECKOM HHEPIHHU. 3aKOH COXPAHEHUSI MEXAHUYECKOMU
SHEPIUU.

Hemoncmpayuu.

1. HaOmroneHue MeXaHUUYECKOTO JABUIKEHHUS TeJla OTHOCUTEIBLHO PA3HBIX Tl

OTCY€Ta.
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10.
11.
12.
13.
14.
15.
16.

CpaBHEHME NyTeM W TPACKTOPUN ABMIKEHHSI OJHOTO M TOrO K€ Tena
OTHOCHUTEJIBHO PA3HBIX TEJ OTCYETA.

N3mepeHne CKOpoCTH U YCKOPEHUS PSIMOJIMHENHOTO JBUKECHHUS.
HccenenoBanre Npu3HaKkoB PaBHOYCKOPEHHOIO IBUKEHUS.

HabGnronenue nBrkKeHMs Tela O OKPYKHOCTH.

HaOnroienrie MexaHu4ecKuX sIBJICHUM, TPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ pPABHOMEPHOM M  YCKOPEHHOM JIBHYKCHUU
OTHOCHUTEJIHHO KabuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHMS T€Ja OT MAacCChl T€Jla U JICUCTBYIOLIEH HA HETO
CHUJIBL.

HabGmronenne paBeHCTBa CHII TIPU B3aUMOICHCTBUN TEJ.

H3MeHeHune Beca Tenna npu yCKOPEHHOM JBHKEHUH.

[lepenaya umItyabca Mpu B3auMOJEHCTBUM TE.

[IpeoOpa3zoBaHus SHEPTUH NIPU B3aUMOJICHCTBUH TEII.

CoxpaHeHue UMITyJIbCa PU HEYPYTOM B3aUMO/ICVCTBUMU.

CoxpaHeHne UMITyJIbCca MPU a0COIOTHO YIPYTOM B3aUMOICHCTBUU.
Habmronenune peakTUBHOTO ABUKECHUS.

CoxpaHeHrne MEXaHUUECKON YHEPTUH TPU CBOOOTHOM TaJICHUH.
CoxpaHeHue MEXaHUYECKOM SHEPTHUM MIPU JIBUKEHHUU TEJa MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa IJid pa3roHa M JAIbHEUIIETO PaBHOMEPHOIO
JBIDKCHUS IIapUKA WA TEIICKKH.

OrnpeneneHue CpelaHel CKOPOCTU CKOJBXKEHHS OpyCKa WU JBUKEHUS
IapUKa M0 HaKJIOHHOM IUIOCKOCTH.

OrnpeneneHue yCKOpEHHsI Tejda MPU PABHOYCKOPEHHOM JBUXKEHUU IO
HAKJIOHHOM TNIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TyTH OT BPEMEHHU IPU PaBHOYCKOPECHHOM
JIBI>KEHUU 0€3 HauaJbHOU CKOPOCTH.

[IpoBepka TruUIOTE3Bl: €CIM MPU PABHOYCKOPEHHOM JBUMKEHHH 0€3
HayaJdbHOM CKOPOCTU MYTHU OTHOCATCS KakK psiJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIIHE MPOMEKYTKH BPEMEHH OJTMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUS CKOJBXKEHHUS OT  CHIIBI
HOPMAaJILHOTO JIaBJICHUSI.

Omnpenencaue kodpdunreHTa TPEHUS CKOJIbKCHHS.

Omnpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenue pabOTHl CUJIBI TPEHHUS MPU PABHOMEPHOM JBIDKCHHUHU Teja
M0 TOPU3OHTAJILHOW MMOBEPXHOCTH.



10. Onpenenenrie padOThl CWJIBl YNPYroCTH TMpPU MNOABEME TIpy3a ¢
WCIIOJIb30BAaHUEM HEIMOJABMKHOTO U MOJBUKHOTO OJIOKOB.

11. I3y4yeHue 3aKk0Ha COXPAHEHUSI SHEPTUU.

Pa3nen 9. Mexannueckue KoJie0aHUS U BOJIHBI.

KonebarensHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KoJIeOaHUM: TIepuo,
4acToTa, aMIUINTya. MaremaTnyecKuil U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
DHEPTUU TIPH KOJICOATETHHOM JIBHKCHUMU.

3aryxatouue  koneOanus.  BoiHyxkaennole — konebanus.  Pe3onanc.
Mexannyeckue BoJiHBL. (CBOWCTBAa MeXaHMYECKUX BOJH. [IpojonbHble W
MONEPEYHbIE BOJHBI. JIMMHA BOMHBI W CKOPOCTh €€ PacHpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPIOM Tel€, CEICMUYECKUE BOTHBI.

3ByK. 'poMKOCTh 3ByKa W BbicoTa ToHA. OTpakenue 3Byka. MHpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaGOmronenue koneOGaHUM Tesl MOJ JACHUCTBUEM CHUJIbI TSXKECTH U CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaGmroieHre BoIHYKICHHBIX KOJIeOaHUM U pe30HaHca.
PacnipoctpaneHnue npo0JibHBIX 1 MTONEPEYHBIX BOJH (HA MOEIH).
HaOGmnroienrie 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCcTHYECKU pe30HaHC.
ﬂa6opamopuble pabomul u onvimeol.
1. OmpeneneHre 4YacTOThl M TMEpUoja KoJieOaHMM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOTHI U IEPHO/1a KOeOaHid MPYKMHHOTO MAasTHHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEPHUOJIa KOJIEOAHUN MOJBEIICHHOTO K HUTHU

rpy3a OT JJIMHbI HUTH.
4. WccnenoBaHue 3aBUCMMOCTU MEPHO/Ia KOJeOaAHUN TPYKUHHOTO MasiTHUKA
OT MaccChl rpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHOJia KOJeOaHUW Ipy3a, MOJBEIIEHHOTO K
HUTHU, OT MAcChl Ipy3a.

6. OmBITBI, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  TMEpHojia  KoJjeOaHui
MPYKMHHOTO MasTHUKA OT MacChl I'py3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHusi CBOOOHOTO MaJICHUS.

Pa3znes 10. D1eKTPOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE  MOJie.  DJIEKTpOMarHuTHele  BoJHbBIL.  CBoiicTBa
ANIEKTPOMArHuTHhIX BOMH. [llkana »ieKkTpoMarHUTHBIX BOJH. lcmons3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.
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DnekTpoMarHuTHas npupoaa csera. Ckopocts cBera. BoimHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoJHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomosl u onvimol.

1. W3yuenue CBOWMCTB SJEKTPOMATHUTHBIX BOJH C TMOMOIIBI0O MOOWMIIBHOTO

TenedoHa.

Paznen 11. CBeroBble iBJICHUS.

JlyueBas  mogmenr  cBera.  HMcrounmkm — cBera.  [IpsAmosnmHeiHOe
pacnpoctpaHenue cBera. 3atMenusi Connna u Jlynsl. Otpaxenue cBera. [Lnockoe
3epKano. 3aKOH OTpa)KE€HUs CBETA.

[Ipenomnenue cBeta. 3akoH MpenomiieHUsi cBera. llonHOe BHyTpeHHee
OTpaXeHHe cBeTa. VICIonb30BaHME TIOJTHOTO BHYTPEHHETO OTPAXEHHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom oaydeir B JmH3e. Onrhueckas cucrema ¢oToamnmapara,
MUKpOCKONIa M Tejeckomna. ['1a3 kak omnrThyeckas cucTteMa. bin3opykocTh U
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B cnekTp. Omnbitel HptoToHa. CrokeHue
CIIEKTpaJbHBIX IBETOB. /ucnepcus ceera.

Hemoncmpayuu.

[IpssMOTMHENHOE pacpOCTPAaHEHUE CBETA.

OTtpakeHue cBera.

[Tonyuenne n300pakeHU B MIIOCKOM, BOTHYTOM U BBHIITYKJIOM 3€pKajiax.
[Ipeomiienue cBera.

OnTu4eckuii CBETOBO.

Xox mydei B coOOMparoIieit TnH3e.

Xo0J1 1y4ey B pacCerBarolleH JTUH3E.

[Tonyyenune n300paxeHuil ¢ TOMOUIBIO JTUH3.

[TpunaMn geicTBus doToammapaTa, MUKPOCKOTIA M TEJIECKOIIA.
10. Moaens ri1asa.

11. Pa3noxenue 6e10ro cBera B CIEKTP.

W X N U AW N e

12. [TonydeHue 6eoro cBeTa Mpu CI0KEHUHU CBETA PA3HBIX 1IBETOB.

Jlabopamopnvie padoomot u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIjla OTpPaKeHHUsI CBETOBOIO Jyda OT yria
MaJICHUsL.

2. W3ydenue xapaKTepUCTHK W300paKEHUsI MPEIMETa B TIJIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCUMOCTH YIJIa MPEJIOMIICHUSI CBETOBOTO Jiy4ya OT yTJia
NaJICHUS Ha TPAHUIIE «BO3IYX—CTEKIIO».



4. Tlomyuenue n300paxxeHH ¢ TOMOIIBIO COOMUPAIOIIEH JIUH3HI.
Omnpenenenue HOKYCHOTO PACCTOSHUS U ONTHYECKOM CHIIBI cCOOMparomiei
JIVH3BI.

6. OIBITHI 110 PA3TOKEHUIO OEJIOr0 CBETa B CHEKTP.

7. OmnBITBI IO BOCHPHUATHIO IIBETa MPEAMETOB MPU UX HAOIIOICHUM Yepe3
LIBETOBbIE (PUIIBTPHI.

Pa3znen 12. KBanToBble IBJIeHUS.

Omnwitel Pe3epdopna u mmanerapHas Mozenb atoma. Mojaens atoma bopa.
Hcnyckanue u norjoiieHue ceera aroMmoMm. KBaHThl. JInHelWyaThie CIEKTPBHI.

PanuoaktuBHOCTh. Anb(a, OeTta- U ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. Hyxionnas woxpens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npeBpauienus. [lepro nmonypacmana aTOMHBIX SIEP.

SAnepHble peakuu. 3aKOHbI COXPAHEHHUs 3apsiJOBOTO U MAacCOBOIO YHUCEI.
DHeprusi CBs3M aTOMHBIX sjep. CBsi3b Macchl W dHepruu. Peakiuu cuHTe3a U
nenenus sanep. ctounuku sneprun ConHIa U 3BE3.

SnepHas sHepretuka. JleMCTBUS pPagUOAKTUBHBIX HW3IYyYEHUW HA IKHUBBIE
OpraHU3MBI.

Jemoncmpayuu.

1. CrnekTpbl U3JIyUYEHHUs ¥ MOTJIOMICHHUS.

2. CrhexTpsl pa3IMuHbIX Ta30B.

3. CnekTp Boaopoa.

4. HaOmronenue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3HPYIOUIUX U3ITYUEHUH.

6. Peructpanus uznydeHus: IpUPOIHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnuie padomol u onvimol.

1. HaOmroneHue CIIOMIHBIX U TMHEHYATHIX CIEKTPOB U3ITYUYEHHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE SHEPIHMM YacCTULBI 110 TOPMO3HOMY

nyTH (1o gpororpadusm).

3. M3mepenue paanoakTUBHOrO OHA.

IHoBTOPUTEIHLHO-00001IIAIOIIUIT MOTYJIb.

[ToBTOpUTETHEHO-0000IIAIONTUN MOYJIh TIPEIHA3HAYCH JIJISi CUCTEMATU3AIINH
U  0000IIeHHs]  TPEIMETHOrO  COAEpKaHWUs U OMbITa  JIESITEIbHOCTH,
MPUOOPETEHHOTO MPU U3YUCHHUH BCEro Kypca (DU3MKH, a TaKXkKe JJIs MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o (¢u3uke s 00ydaroumuxcs,
BBIOPABIIINX 3TOT yUYEOHBIN MpEIMET.

[Ipy M3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCA BUIBI
NeSTEILHOCTH, HA OCHOBE KOTOPBIX 00ECTIEUMBAETCS JTOCTUKEHUE MPEAMETHBIX U
METaNnpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, GopMupyercs
€CTECTBEHHOHAYYHAasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIICIOBAHUS



SIBIICHUA TIPUPOABI M TEXHUKHU, OBJAJCHUE YMEHUSIMH OOBICHITH (hu3mdeckue
ABJICHUS, NPUMEHsASA I[IOJIyYEHHbIC 3HAHUs, pelarb 3aJayd, B TOM YHUCIE
Ka4eCTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.
[IpyHUMIIHANBHO AESATEIBHOCTHBIM XapaKTep AAHHOTO pas3fella Peau3yeTcs
32 Ccu€T TOro, 4YTO OOydYaroUIMecs BBIMOJHAKOT 3aJlaHus, B KOTOPBIX UM
IpesaraeTcs:
HA OCHOBE TIOJIYYCHHBIX 3HAHUN pacro3HaBaTh W HAYYHO OOBICHSITH
dbusrueckue SBJICHUS B OKPY’KAOIIEH MPUPOJIE U TOBCEAHEBHOM JKU3HU;
WCIIOJIb30BaTh HAYUYHbIE METOAbI UCCIAEOBAHUS (PU3NUECKUX SIBJICHUN, B TOM
YHUCJIE U1 IPOBEPKU TMIIOTE3 U MOJIYUYEHUS] TEOPETUYECKUX BBIBOJIOB;
OOBSCHATh HAy4YHBIE OCHOBBI HaMOOJIEE BAXHBIX TOCTHIKCHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAITPUMEDP, IPAKTUYECKOTO UCITOIB30BaHUS PA3IMYHbIX UCTOYHUKOB
DHEPrMU Ha OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHECHUS BCEX U3BECTHBIX BUJOB
DHEPTUM.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

N3ydenne (u3uku Ha ypOBHE OCHOBHOTO O0IIEro 0Opa3oBaHUSI HAMPaBICHO

Ha JOCTIKCHHUE JIMYHOCTHBIX, METAMIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbrare nzyueHus pU3UKU HA YPOBHE OCHOBHOI'O O0IIEro 00pa3oBaHMs

y oOyuaronierocs 0yayT copMHUpOBaHbI CIECAYIONINE JTUYHOCTHBIE PE3YJIbTaThl B
YJacTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMSI:

- IPOSBJIIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nYecKoil HayKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTH)KCHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB,;

2) rpamJaaHCKOro ¥ JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY YUYaCTHIO B OOCYKJICHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM NMPUMEHEHUEM JTOCTHUKEHUN
busuKy;

- OCO3HAaHUE BAXHOCTU MOPAITBHO-ITHUYECKUX MPHUHIMIIOB B JIESITEIHHOCTH
YYEHOTO;

3) 3¢TeTHY€eCKOro BOCIIUTAHMUSL:

- BOCHPUSTHE ICTETHUECKUX KadeCTB (PU3MYECKON HayKu: €€ TapMOHUYHOTO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTU HAYYHOT'0 NO3HAHUS:

- OCO3HAaHHWE IEHHOCTH (HU3MYECKON HAYyKHM KaK MOIHOTO WHCTPYMEHTa
[I03HAHHUSI MHUPA, OCHOBBI Pa3BUTHS TEXHOJOTMM, BAXXKHEUILEH COCTaBISAIOLIEH
KYJbTYPBI;

- pa3BUTHE HAay4yHOH J0O03HATEILHOCTH, HMHTEpeca K HCCIEI0BATEIBLCKOM
JESATENbHOCTH,

S5) ¢opMupoBaHuss  KYJbTYPbl  3A0POBb H  3MOLUMOHAJIBLHOIO
0J1aronoJIy4us:

- OCO3HaHUE IIEHHOCTH Oe30macHoro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH MpaBuUi O€30MacHOTO TMOBEICHHUS Ha
TPAHCIIOPTE, HAa JOpOrax, C AJIEKTPUUYECKUM M TEIUIOBBIM OOOpYy/JIOBaHUEM B
JIOMAITHUX YCJIOBHUSIX;

- chOpMHpPOBAHHOCTh HaBbIKa pPEeQIIEKCUHU, MPU3HAHME CBOETO IpaBa Ha
OmMOKYy M TaKOTO e MpaBa y APYroro 4ejIoBeKa;

6) TPY10BOI0 BOCIIMTAHUSA:

- aKTHUBHOE Yy4YacTHE B pPELICHUM MPAKTUYECKUX 3a1ay (B paMKax CEMbH,
oOpa3oBaTeIbHON  OpraHu3aluu, Topoja, Kpas) TEXHOJOTUYECKONH W



COIMAJILHON HAIMpPaBJICHHOCTH, TPEOYIOMHUX B TOM YHCIEC U (DU3UIECKUX
3HAHMU;

e - HHTEPEC K MPAKTUUECCKOMY M3YUYEHUIO podeccuid, CBSI3aHHBIX ¢ (DUBUKOM;

e 7)3K0JIOTrHYECKOr0 BOCIIUTAHUA:

e - OpHUEHTalMs Ha MPUMEHEHHE (U3MYECKUX 3HAHUM IS pelIeHUs 3aj1ad B
o0JlacTh OKpY’Karoled Cpeibl, TUIAHUPOBAHUSA TOCTYNKOB W OLEHKU UX
BO3MOYKHBIX ITOCIIEICTBUN 111 OKPYKAIOIIEH CPEbI;

e - OCO3HaHHE TJI00AILHOTO XapaKTepa JKOJOTHMYECKUX MpobjieM W MyTed HX

pELICHMUS;

e 8) ajanTranuum K U3MEHAIOUMMCH YCJOBHUSAAM COLMAJIBLHOM U NPHPOIHOU
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJECHCTBUM MPHU BBINOJIHEHUU UCCICAOBAHUN U
MPOEKTOB (HU3UYECKON HAMpPaBICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
APYTHX,

e - TOBBIIICHWE YPOBHSA CBOEH KOMIIETCHTHOCTH YE€pe3 IMPAKTUYECKYIO
NEATEIbHOCTD;

e - MOTPpeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM uHncie GopMyIupoBaTh
UJIeU, TIOHSATHUSI, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSAX;

e - Oco3HaHHE Je(PUITUTOB COOCTBEHHBIX 3HAHUNM W KOMIIETEHTHOCTEH B 00JacTH
busuKy;

e - IUIAHMPOBAHHE CBOETO pPa3BUTHUS B NPHOOPETCHHH HOBBIX (HU3UICCKHUX
3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATh U BBHISBIATH B3aUMOCBSI3U IPUPO/IbI, 00IIECTBA U
SKOHOMHKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3UUECKUX 3HAHMUIA;

e - OIICHKA CBOMUX JCUCTBUM C Y4YETOM BIUSHUS HA OKPYXKAIOIIYI0 Cpexay,
BO3MOJKHBIX I'JI00AJIBbHBIX TTOCJIEICTBHI.

METANIPEIMETHBIE PE3YJIBTATbBI

B pe3ynbraTe OCBOSHHS TpOTrpamMMbl MO (PHU3WKE HA YpPOBHE OCHOBHOTO
oOuiero oopazoBanus y o0ydaromierocsi OyayT cpopMupoBaHbl MeTanpeIMeTHbIe
pe3yJbTaThl, BKIIOYAIONINE T03HABATEIbHbIE YHUBEPCAIbHbIE YUeOHbIe 1eHCTBU,
KOMMYHHUKATHBHBIE  yYHUBEpCaJbHble  y4deOHble  JCWUCTBUSA,  PETYJSITHBHBIC
yHHUBEpCaJIbHbIC YUEOHbIE 1EUCTBUS.

IMo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE yUeOHbIE 1eiicTBUS

ba3zoBble JJoruueckue JelcTBUA:
e BBISBIAT U XapaKTEpU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(s1BIEHUN);



yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALMU, OCHOBAHUS IS
000011IeHNS U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IIPOTUBOPEUMSI B pacCMaTpUBAEMbIX (aKTax,
JaHHBIX U HAOJIOICHUSIX, OTHOCAIIMXCS K (PU3UUECKUM SIBIICHUSM;
BBISIBJISITh IIPUYMHHO-CJIEICTBEHHbIE CBSI3M IMPU H3YYEHUH (HU3UUECKUX
SBJICHUW U MPOLIECCOB, JI€JaTh BBIBOJBI C UCIOJIb30BAHUEM JI€TyKTUBHBIX
Y MHJIYKTHBHBIX YMO3aKJIFOUCHHH, BBIIBUTAaTh TMIIOTE3Bl O B3aUMOCBA3AX
(bu3nYeCKUX BEJTUYNH;

CaMOCTOSATENILHO BBIOMPATh CHOCOO peuieHus: y4eOHOW (u3HuecKon
3alauyi (CpaBHEHHE HECKOJIBKMX BAPUAHTOB pELIEHUs, BHIOOp HambOojee
MOAXOJSIIEr0 ¢ Y4ETOM CaMOCTOSITENIBHO BBIJCIIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBarejabcKkue JeHCTBUA.

HCIIOJIb30BATh BOMPOCHI KAaK UCCIE0BATEIbCKUN HHCTPYMEHT MTO3HAHUS,
MPOBOJUTH MO CAMOCTOSITENIBHO COCTABIIEHHOMY IUIaHY OIIBIT, HECIOMXKHBIH
(U3NYECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCIEA0BAHNE (PUIUYECKOTO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIETIOBAHUS UITU SKCIIEPUMEHTA;

CaMOCTOSITeTLHO (OPMYJIMPOBATH OOOOIIEHHS M BBIBOJABI MO pe3yJibTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OTIbITA, HCCIIEIOBAHUS;

IPOrHO3MPOBAaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKHUX
MPOILIECCOB, a TAKXKE BBIIBUTATh MPEATNOI0KEHHS 00 UX Pa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTAaX.

Pabora c undgopmanmeii:

MPUMEHSTh Pa3JIMYHbIE METO/Ibl, THCTPYMEHTHI U 3alPOCHI MPU MOUCKE U
orObope MHpOpMAIMU WIH JAHHBIX C YYETOM MPEIOKEHHOW ydeOHOMU
bu3nYecKon 3a1a9H;

aHaJM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPHPETUPOBATH MHOOPMAIINIO
Pa3IUYHBIX BUJOB U (DOPM MPECTABIICHHUS;

CaMOCTOSATETILHO ~ BBIOMpaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBICHUS
nHpopMaM W WUIIOCTPUPOBATh pellaeMble 3aJadyd  HECJIOXHBIMU
cXeMaMH, uarpaMMaMu, HHOU rpadukoi u nX KOMOUHAITUSIMH.

KoMMyHUKaTHBHBIEC YHMBEPCAJIbHbIC YYeOHbIE 1CHCTBHSA:

B XOJie OOCYXKIEHUsl y4yeOHOro Marepuana, pe3yJibTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00OCYXIaeMOil TEMBI U
BBICKA3bIBaTh WJIE€U, HAIlEJICHHbIE HA pELIEHUE 33Jaud U MOJIepKaHHe
OJarosxenaTenbHOCTH OOIICHUS;

COTIOCTABIIATh CBOM CYXICHHS C CYXACHUAMU JPYTHX YyYaCTHHUKOB
auanora, OOHapy>KMBaTh Pa3inyune U CXOJCTBO MO3UIINNA;



BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTAX;
nyOJIMYHO TPEICTABIATh PE3yIbTaThl BBIMOJIHEHHOTO (PU3MUECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

IIOHMMAaThb W WCHOJIb30BAaThb  IPEMMYLIECTBA  KOMAaHAHOM U
WHIUBUIYAIIbHOM pabOThl MNpU PELICHUH KOHKPETHOW (dusmyeckoin
poOJIeMBI;

IIPUHUAMATH LIEJIA COBMECTHOM IEATEIBHOCTH, OPTaHU30BbIBATH JIEHCTBUS
no € J[OCTIKEHHUIO: paclpelesiTh poiH, OOCYXIaTh MPOLECCHl U
pe3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOIO YacTh padOThI, JOCTUTAasi KAYECTBEHHOI'O Pe3yJibTara Mo
CBOEMY HAIIPABJIICHUI0O W KOOPAMHHPYS CBOM JEUCTBHUS C JAPYIUMU
YJIeHaMU KOMaH/bl;

OLIEHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTEPUSIM,
CaMOCTOATENIHLHO COPMYITHUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

PeryisiTuBHBIC YHUBepCAJIbHbIE Y4eOHbIE 1eiiCTBUA

Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX U YUYE€OHBIX CHUTYyalMsIX, TPEOYIOUINX
JJIs perieHust GU3NYECKUX 3HAHUM;

OPUEHTUPOBAThCS B  PAJIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaJbHOE, NPHUHATHE pEUIeHUs B TpPYIE, NPUHATHE PEIICHUM
TPYIION);

CaMOCTOSITEJILHO COCTaBJIATh AJITOPUTM peleHUs (PU3MUECKOH 3aaul UIn
IlaHa HCCIEOBaHUsI C YYETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTUPOBATh IpeijlaraéMble BAPUAHTHI pEelICHUMH;
JeJ1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTpOHb, AMOIHUOHAJIbHBbIN HHTEJIEKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYAllMH U TIpeJIaraTh miaH €€ U3MEHEHMS,
OOBSICHATh  NPUYMHBI  JOCTHXKEHUS  (HEJOCTHIKEHHUS) PE3yJIbTaTOB
JeSATENbHOCTHU, JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTHUBBI B JCATEIBHOCTH (B TOM YHCJIE B XOJ BBIMOJTHEHUS
(bU3UYeCKOro MCCIAEOBaHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
00CTOSATENIbCTB, WM3MCHHMBIIUXCS CHUTyalldd, YCTAHOBJICHHBIX OIIHUOOK,
BO3HUKIIUX TPYAHOCTEW;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh C€0sl HA MECTO JAPYroro 4eJoBeKa B XOJE CIOpa WU JUCKYCCUU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPECHUS U JIOTUKY JIPYrOro;
MpU3HABaTh CBOE MPABO Ha OMIMOKY MPpHU pelieHnH (PU3NYECKUX 3a]1ad UIn
B YTBEPKIACHUIX HA HAYYHBIC TEMBI M TAKOE K€ MIPABO JIPYToro.



HNPEAMETHBIE PE3YJIbTATBI

K xonIty o0yuenus B 7 Kjacce peAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKUE W  XUMHYECKHE  SBJICHHUS,
HaOJII0JICHUE, SKCIEPUMEHT, MOJEib, TUIOTE3a, CAMHHUIBI (PU3HMUYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUS BellecTBa (TBEpAOE,
KUJIKOE, Ta3000pa3HOE), MEXaHWYECKOe JBW)KCHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUsS, PaBHOACUCTBYIOIIAS
cuna, gaedopmanus  (ympyras, — IUIaCTHYECKasl)),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE ABUKEHHUE YaCTHI] BEIECTBA,
PaBHOMEpPHOE  JBIJKCHHE, HEPABHOMEPHOE  JBUXEHUE, HWHEpLUs,
B3aMMOJICHCTBHE TEJ, PaBHOBECHE TBEPABIX TENl C 3aKPEIUIEHHOW OCKIO
BpallleHUsI, Tepeaada AaBjieHUs TBEPABIMU TelaMH, XUIKOCTSIMU U
razamy, arMochepHoe JaBliCHHE, IUIaBaHWE TeJ, MpeBpalleHus
MEXaHUYECKON SHEpPruu) MO ONHCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;
pacno3HaBaTh MPOSBICHHE HW3YUYEHHBIX (U3MUECKUX SIBIICHUU B
OKpY’)KaroleM MHpe, B TOM 4ucie (U3UYECKHE SBJICHUS B MPUPOJE:
MPUMEPHI JIBUKEHUS C Pa3IUYHBIMU CKOPOCTSAMH B >KMBOW U HEXKUBOMU
NpUpOJe, NCUCTBUE CHUJIbl TPEHUSI B MPUPOAEC U TEXHHUKE, BIHSHUE
aTMOC(EpHOro IaBJICHUS Ha >KMBOM OpraHu3M, IJIABaHUE pPbIO, pblUyaru B
TeJie YeJIOBEKa, MPU ATOM MEPEBOIUTH MPAKTUUECKYIO 33/1auy B YueOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKK) (PUBHUECKUX SBIICHUIA;
OMUCKHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3UYECKUE SIBJICHUS, UCTIOJIb3Ys
(dbusnyeckue BeMMYUHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BpeEMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIA YIIPYTOCTH, CHJIA TSKECTH, BEC
Tena, Cujla TpeHus, pAaBieHue (TBEPAOro Tena, KUIAKOCTHU, Trasa),
BBITAJIKUBAIOIIAS CUJIa, MEXaHWuYecKas padoTa, MOIIHOCTh, IJIEYO CHJIbI,
MOMEHT CWJIbl, KOXP(UIMEHT TMOJE3HOTO JEHCTBUS MEXaHHU3MOB,
KUHETUYECKass W MOTEHIHaNbHAs SHEPTHsi), MPU OMUCAHUU MPABUIBHO
TpakTOBaTh  (U3MYECKH  CMBICI  HUCIHOJIB3yeMbIX  BEJIMYWH, HX
0003Ha4YeHUsI W €AUHUIIBI (U3UYECKUX BEJIMYUH, HAXOAUTh (OPMYIIHI,
CBSI3bIBAIOIINE JTAHHYIO (PU3UUECKYIO0 BEIUYMHY C JIPYTUMHU BEJIUYHMHAMU,
CTPOUTH TpahrKK N3YUECHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHHUS U TIPOIECCHI,
UCIOJIb3Ysl MpaBujia CIOKEHUs Cu (BAOJb OAHOW MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MPaBUIO paBHOBecHs pbryara (0J0ka),



«30JI0TO€ TPABWIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
OHEPruu, TPU HTOM JaBaTh CIOBECHYIO (HOPMYIUPOBKY 3aKOHA W
3aIUCHIBATh €T0 MATEMATHYECKOE BBIPAKEHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTE€ CHUTyalluid MPAKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIISATh TTPUYMHHO-CJICACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2
JIOTUYECKUX IIIaroB ¢ OMOpO Ha 1-2 M3y4EeHHBIX CBOMCTBA (PU3UUECKUX
SBJICHUM, (PU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pematb pacu€THble 3a7adyd B |1—2 JEWCTBUS, HWCHOJIb3YySd 3aKOHbI U
dbopmyIibl, CBs3BIBAOIINE (PU3NUECKUE BEIUYUHBI: HAa OCHOBE aHalu3a
YCJIOBHSI 33/1a4M 3alHUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (hU3UIECKUE
BENTMYUHBI B (HOPMYJIBI UM TPOBOJUTH PACUYEThI, HAXOJUTh CIPABOYHBIC
JaHHbIe, HEOOXOIUMBIC JIJIsl PEIICHUs 3a]1a4, OLIEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOU (PU3UUECKOM BETUUUHBI;

pacro3HaBaTh NPOOJEMBbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIHU
(bU3UYECKUX METOJIOB, B OITMCAHUU UCCIICIOBAHUS BBIICISATH MPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pasiuyaTh M HHTEPIPETUPOBATH
MOJIYYECHHBIA pE3yJIbTaT, HAXOJAUTh OIMMOKH B XOJE OIbITa, JeJaTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;

MPOBOAUTH OMNBITHl 1O HAOMIOJCHUIO (U3UYECKUX SIBICHUW WU
bu3ngecKux CBOWCTB TeN: dbopmyIpoBaTh MIpOBEPSAEMbIC
MPEANOJI0KEHUS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYA0BaHMUS,
3aMUCHIBATH X0/ OMbITa U (HOPMYJIUPOBATH BHIBO/IHI;

BBITOJIHATh MPSIMBIE W3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MAaCChl Tela,
o0BéMa, CHUIBI W TEMIEPaTyphl C WCIOJb30BAHUEM aHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aMUCHIBATH IIOKAa3aHUS MPUOOPOB C YUETOM
3aJlaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3UUECKO BEJIMUUHBI OT
JIpYroil ¢ WCMOJB30BaHUEM MPSIMBIX HM3MEPEHHUM (3aBUCUMOCTU MyTHU
PAaBHOMEPHO [ABIXKYIIETOCS TeJla OT BPEMEHU JBHXKEHHUS TeENd, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Tejla, KadyecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTHU CHUJIbI TPEHHS OT IUIOIIAAN COMNPUKOCHOBEHUS TEN, CHJIIBI
YIOPYTrOCTH OT YJUTMHEHUsI MPY>KUHBI, BBITAJIKUBAIONIEH CHIIBI OT 00BEMa
MOrPYKEHHOW YaCTHU TE€Ja U OT INIOTHOCTH KUIAKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH Te€JIa, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
TJIaBaHusl TEJ, YCIOBUW paBHOBECHUS pblyara W OJOKOB), Y4aCTBOBATh B
MJIAaHUPOBAHUM y4YeOHOrO HCCIENOBaHMs, COOMpaTh YCTAHOBKY U
BBITIOIHATh W3MEPEHUs, CIEeAys MNPEI0KEHHOMY IJIaHy, (PUKCUPOBATh
pe3yabTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3MUYECKUX BEJIMYUH B BHUJIC



NPEJIOKEHHBIX TaOnuil W TpaduKOB, AENaTh BBIBOJBI IO pe3yibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHbIE H3MEpeHUs (U3MYECKUX BEJIMYMH (TUIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO Tejla, CHJIA TPEHHUS CKOJIBKEHUS,
JAaBJICHWE  BO3MyXa, BHITAIKUBAIONIAs  CHJIAa, JCHCTByOmas  Ha
NOTPYXEHHOE B KHUAKOCTh TeNO0, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
OPOCTBIX MEXaHU3MOB), CJIEeAys NPEIOKEHHOW HWHCTPYKUUU: TpU
BBITIOJIHEHUU HW3MEPEHHM COOMpATh SKCHEPUMEHTAIBHYIO YCTaHOBKY H
BBIUMCIISTH 3HAUCHNE NICKOMOMW BEJIHMUMHBI,

coOJII01aTh MpaBUiIa TEXHUKU 0€30MaCHOCTH U paboTe ¢ 1ad0paToOpHbIM
o0opyT0BaHHEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMerp,
phIYar, IOJBMKHBINA U HETIOJABUKHBIN OJIOK, HAKIIOHHAS TIOCKOCTB;
XapaKTepu30BaTh MPUHIMUIBI JEUCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONHCAaHUA (B TOM YHUCIE:
MOJAIIUITHAKY, YCTPOHCTBO BOJONPOBOJA, THAPABIWYECKUA TIpecc,
MaHOMETp, BEICOTOMEP, TIOPITHEBON HACOC, apEOMETP), UCTIONB3YS 3HAHUS
O CBOMCTBaxX (PU3NYECKHUX SBJICHUM M HEOOXOJIUMBbIE (HPU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEpbl  (HAXOAUTh  HMHGPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO MCIOIb30BaHUs (U3MUECKUX 3HAHUW B TOBCEIHEBHOM
KU3HU s oOecriedeHnss 0€30MacHOCTH MPH OOpallleHnH ¢ MpUOopaMu U
TEXHUYECKUMHU YyCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS U COONIOACHUA
HOPM 3KOJIOTUYECKOTO MOBEJCHHS B OKPY’KaIOIIEH cpefie;

OCYIIECTBISATH OTOOp HCTOYHUKOB uH(popmanuu B HHTepHeTe B
COOTBETCTBHHU C 33JaHHBIM IIOUCKOBBIM 3allPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYTEM CpPaBHEHHUS Pa3IMYHBIX HCTOYHUKOB BBIJCISATH
UHGOPMAIIMIO, KOTOpas SIBISIETCA MNPOTHBOPEYMBONW WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BBINOJIHEHWN Y4E€OHBIX 33aJJaHUIl HAYyYHO-TIOMYJISIPHYIO
JUTepaTypy  (QHU3MYECKOro  COACpKaHWs, CIPAaBOYHBIE MaTEepUAIIbI,
pecypchl ceTu MIHTepHET, BIafeTh MpuéMaMu KOHCTICKTHPOBAHUS TEKCTa,
npeodpazoBanust ”HGOPMAILIUKA U3 OJTHOU 3HAKOBOUM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAINKN (HU3UIECKOTO COACPKAHUS, B TOM
qrciie MyOMUYHO JeNaTh KpaTKHe COOOIIEHHS O pe3yJbTaTaxX MPOEKTOB
WIN Y4eOHBIX HWCCIEIOBaHWN, MTpPH H3TOM TPAaMOTHO HCIOJIb30BaTh



U3YYCHHBI TOHATUWHBIM anmapaT Kypca (U3HKH, COIMNPOBOXAATH
BBICTYIUICHUE ITPE3CHTALUEH;

IPU BBIIOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM paclpenesarb
00s3aHHOCTH B TpyHIE€ B COOTBETCTBMU C IOCTABICHHBIMU 3aJa4aMH,
CIEIUTh 3a BBINOJHEHUEM IUJJaHA JIEUCTBHUM, aJEKBaTHO OLCHHUBATh
COOCTBEHHBIH  BKJAQJ B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMOJECHUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonity o0yuenus B 8 Kkjacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOMIMXCA YMEHUM:

MCTIONIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJI, TEIIOBOE ABMKCHHE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSTHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amMopdHbIe Tela, HACBHIIICHHBIH M HEHACBHIIIEHHBIM Map, BIAXHOCTh
BO3/yXa, TeMIlepaTypa, BHYTPEHHSS JHEprus, TEIUIOBOM JBHUraTelb,
DIIEMEHTAPHBIN JEKTPHUSCKUAN 3apsif, HIEKTPUIECKOE TOJIe, MPOBOTHUKU
U TURJICKTPUKH, TOCTOSHHBIN AIEKTPUIECKUI TOK, MATHUTHOE T0JIE;
pa3nuuaTh SBJIEHUS (TEIUIOBOE pacIIMpeHHe M cxKaTue, Tervlonepenaya,
TEIUIOBOE PaBHOBECHE, CMauMBAHUE, KAWUISPHbIE SIBICHUS, HCIIApEHUE,
KOHJICHCAIlMs, IUIaBJICHUE, KpUCTAIIM3anusl (OTBEpIeBaHUE), KHUIICHHE,
TeIuIonepeava (TEeTI0mpPOBOTHOCTS, KOHBEKIIHS, U3ITyYeHHE),
AIIEKTPHU3aLUs TeJl, B3aUMOJCHCTBUE 3apsAOB, ACUCTBUSA IJIEKTPUIECKOTO
TOKa, KOPOTKOE 3aMblKaHWE, B3aUMOJCHCTBUE MAarHUTOB, JCWCTBUE
MarHUTHOTO TOJIsI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsE MHAYKIIHS)
0 ONHCAaHWIO UX XapaKTepHbIX CBONCTB M Ha OCHOBE OIIBITOB,
JAEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBICHHE,

pacrmo3HaBaTh MPOSBICHHE HM3YyUYEHHBIX (PU3MUECKHX SIBICHUNH B
OKpYy’>XKalollleM MHUpe, B TOM 4YHuclie (U3HUECKUE SIBJICHHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE M KaNWUISpHbIE SIBJICHUS B MPHUPOJE,
KpUCTAJUIBI B Tpupojne, uznydeHue CoiHIA, 3amMep3aHHe BOIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DIIEKTPHUUECKUE
SBJIEHUSI B aTMocdepe, IEKTPUUECTBO >KMBBIX OPraHM3MOB, MarHUTHOE
nosie 3eMiM, Apeld MoytocoB, posib MAarHUTHOTO MOJS IS JKU3HM Ha
3emiie, OJIIPHOE CHSIHHE, TIPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a9y B
y4e0HYI0, BBIACIATh CYIIECTBEHHBIC CBOMCTBa (MpHU3HAKU) (UINICCKUX
SIBIICHUIA;

OTKCHIBaTh U3yYEHHBIE CBOICTBA Te€N M (PU3UUYECKHUE SIBICHUS, UCTIOIb3YS
¢u3nyeckue BeIUUUHBI (TEMIEpaTypa, BHYTPEHHSS YHEPIHsl, KOJIUYECTBO
TEIUIOTBI, yJelbHas TEMJIOEMKOCTh BEIIeCTBa, yAENbHAS TEIIOTa
IUTaBIICHUS, yJelbHAsl TEMJoTa MapooOpa3oBaHUsl, yJENbHAs TEIJoTa
CTOpaHHs TOIUIMBA, KOA()(PUIMEHT TOJE3HOr0 JEHCTBUS TEMJIOBOU



MAIllMHBI, OTHOCUTEJIBbHAs BIAXHOCTb BO31yXad, JJICKTPUYECKHU 3apsn,
Cuja TOKa, DJIEKTPUYECKOE HAIpPsDKEHHE, CONPOTHUBIICHUE IIPOBOJIHMKA,
YAEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
ANEKTPUYECKOTO  TOKAa), NpPH ONHCAHUM MPaBUIBHO  TPAKTOBATh
(bU3MYECKUI CMBIC MCHOJIb3YEMbIX BEJIWYMH, 0003HAYEHUS U €AUHUIIBI
(U3NYECKUX BEIUYMH, HAXOAUTH (OPMYJbl, CBSI3BIBAIOIINE JIAHHYIO
¢u3nYeCKyl0 BEIUWYMHY C JAPYTUMHU BEIMYMHAMU, CTPOUTH Tpapuku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUUNH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHHS U TPOLECCHI,
WCIIOJIB3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKOM TEOPUHU
CTPOEHUs BEILECTBA, MPUHLHUII CYNEPHO3ULUN NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsia, 3aKoH OMa /11l yJacTKa LEenu, 3aKOH
Jbkoyns—JleHna, 3akOH COXpaHEHMs DJHEpPIuM, IIpM OTOM  J1aBaTh
CJIOBECHYIO (DOPMYJUPOBKY 3aKOHA W 3aIlMCHIBATh €r0 MAaTeMaTHYECKOe
BBIPAKEHUE;

OOBSCHATH (PU3NYECKUE MPOIIECChl UM CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid INPaKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBIABIIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTrHYecKUux
1aroB ¢ omnopoi Ha 1-2 U3y4eHHBIX CBOMCTBA (PUBMYECKHUX SIBICHHIA,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THble 3a7adyd B 2-3 JEHCTBUSA, HCIOJIB3YyS 3aKOHBI U
(dopMyIibl, CBsI3bIBAIOLIME (DHU3MUECKUE BEJIWYUHBI: Ha OCHOBE aHajIu3a
YCHOBUSL 3a/lauyd 3alMChIBAaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTAaTOK
JaHHBIX JUIsl peLIeHUs 3aJadd, BbIOMpAaThb 3aKOHBI U (HOPMYJIBI,
HEOOXOoauMble A €€ pelIeHHs, NPOBOAMTH pPAacu€Thl W CpPaBHUBATH
MOJIyYEHHOE 3HaYE€HHE (PU3NYECKON BEIMUYHMHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOKHO PpEUIUTh MPU IOMOIIU
(bu3MYEeCKUX METOAO0B, HCIOJIb3Ysl OMHCAHUE MCCIIECIOBAaHUS, BBIACIATH
IIPOBEPSAEMOE  MPEAIOJNIOKEHUE, OLEHUBATh IPABWIBHOCTh MOPSAKA
IIPOBEJICHUSI UCCIIEIOBAHUS, JEIaTh BBIBOJBI;

OPOBOAMTH OMBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHUW WIH
(bu3HYecKUX CBOMCTB Tell (KanWIISIpHbIC SIBICHHS, 3aBUCUMOCTD JTaBJICHUS
BO3J/lyXa OT €ro o0bEMa, TeMrnepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi TMPU M3IYUYCHHH OT IIBETa H3JIydaromie (moriomaromei)
ITIOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIEPATYPbl KUIKOCTH U
IIOMAAM €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel MW B3aUMOJEHUCTBUE
AIEKTPUYECKUX 3apsAI0B, B3aWMOJCHCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJM3allisl MAarHUTHBIX IIOJEH ITOCTOSIHHBIX MAarHUTOB, JEHWCTBUS
MarHUTHOTO MOJs HAa NPOBOJHUK C TOKOM, CBOMICTBA 3JIEKTPOMAarHuTa,



CBOICTBA 3JEKTPOJBUIATENSl IOCTOSSHHOTO TOKa): (pOpMYyJIMPOBATH
poBepsieMble MPEANOI0KEHHs], COOMPAaTh YCTAHOBKY M3 MPEII0KEHHOTO
000py10BaHUsl, ONIUCHIBATH X0 OIbITa U (POPMYJIMPOBATH BHIBOJIBI;
BBIIIOJIHATh ~ MPSAMbIE  U3MEPEHUsS]  TEMIEepaTrypbl, OTHOCUTEIbHOMU
BJIQXHOCTH BO3/yXa, CHUJIbI TOKA, HAIpSKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX NPHOOPOB U JATUMKOB (PU3MYECKUX BEJIMYMH, CPABHUBATH
PEe3YIbTAThl U3MEPEHUN ¢ YIETOM 3aJJaHHON a0COIOTHOM ITOTPEIIHOCTH;
IPOBOAUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYUHBI OT
Apyrod C MCHOJb30BAaHUEM MPSMBIX HM3MEpPEHUU  (3aBUCUMOCTh
CONPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJAH IONEPEYHOIO
CEYEHHMsI ¥ yAEJIBHOIO COITPOTHUBIICHHS BEUIECTBA IPOBOJIHHUKA, CHUIIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOAHMK, OT HANpsDKEHWsT Ha  IPOBOJHUKE,
UCCIIEJOBAaHUE IIOCJIEIOBATEILHOTO M  MapajuieIbHOIO  COEAMHEHUU
MPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBaHUE, COOMPATh YCTAHOBKY H
BBIIIOJIHATh W3MEPEHHUs, Clenys NpPeIIOKEHHOMY IUIaHy, (DUKCUPOBATH
pe3ynbTaThl TOJYYEHHOW 3aBUCUMOCTH B BHJAE TaOdHIl U TpadUKOB,
JieJ1aTh BBIBOJBI IO PE3yJIbTaTaM MCCIEIOBAHNUS;

MPOBOJIUTh KOCBEHHbIE HW3MEpPEHUs] (PU3NYECKUX BeIWYUH (yIenbHas
TEIJIOEMKOCTh ~ BEILIECTBAa, COMNPOTUBIEHUE MPOBOAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATh H3MEPEHUs, COOUpPATh
AKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CIENysl NPEII0KEHHON MHCTPYKLHH, U
BBIUNCIISTh 3HAUEHNE BEJIUYUHBI,

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH U padoTe ¢ 1adopaTopHbIM
0o00opyIOBaHUEM;

XapaKTepHU30BaTh MPHUHLMIBI JEHCTBUS HW3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HAa HX ONucaHud (B TOM 4YHUCIHE:
CHUCTEMa OTOIUIEHHUS JIOMOB, TUIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETP, CUETYUK ODIIEKTPUUECKOW DHEPrUH, 3JIEKTPOOCBETUTEIHHBIC
NpUOOPBI, HArPEBATENIbHBIE ANEKTPONPUOOPHI (IPUMEPHI), JIEKTPUUECKUE
MPETOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSTHHOTO TOKA),
UCIOJIB3YSl 3HAHMUS O CBOMCTBax (PM3MUYECKUX SIBJICHUH U HEOOXOIUMBbIE
bu3nuecKkre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUUYECKHE YCTPOMCTBA M H3MEPHUTEIIbHbIE
npuoOpsl O CXEeMaM M CXEMaTUYHBIM PHUCYHKaM  (3KUJIKOCTHBIM
TEPMOMETpP, TEPMOC, MCUXPOMETP, TMIPOMETP, JIBUraTelb BHYTPEHHETO
CropaHusi, JJIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI AJIEKTPUYECKUX
Henen ¢ mocjaeAoBaTe/bHbIM U MapajuieIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyasi yCJI0BHbIE 0003HAUECHHMSI JIEMEHTOB JIEKTPHUUECKUX LIETICH;



OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  WHGPOPMALMIO O  MpHUMEpax)
IPAKTUYECKOI0 HCIOJB30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HM sl obecrieueHus 0€30MacHOCTH MPU OOpallleHUuu ¢ nMpudopamu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS U COONIOACHUSA
HOPM DKOJIOTUYECKOTO TMOBEICHHSI B OKPY KaloIel cpeie;

OCYIIECTBISATh TOUCK HHPOpMAIMH  (PUINIECKOTO COACpXKAHHUSI B
WNuTepHeTre, Ha OCHOBE HWMEIOLIUMXCA 3HAHUH M NYTEM CpaBHEHUS
JOTIOJTHUTENIbHBIX ~ MCTOYHUKOB  BBIACNATH HH(OpMaIuioo, KOTOpas
SIBIISICTCS] IPOTHUBOPEUYMBON MIIM MOKET OBITh HEIOCTOBEPHO;
UCTIOJIb30BaTh MPH BBIMOJHEHWN YY€OHBIX 33JaHUl HAYYHO-TIOMYJISPHYIO
JAUTEepaTypy  (PU3MUECKOro COACpXkaHHs, CIPaBOYHbIE MaTepHAIIbI,
pecypcbl cetd VIHTepHET, BlajeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KpaTKUE YCTHBIE COOOIICHHUS,
o006mass uHOpPMALMI0 U3 HECKOJBKUX HMCTOUYHHKOB (DU3UUYECKOTO
COJEpKaHUs, B TOM UHKCJIE MYyOJWYHO TPEACTABIATH PE3yJbTaThl
MPOEKTHOM WJIM HCCIIEIOBATEIBCKON NEATEIbHOCTH, MPU 3TOM T'PaMOTHO
UCIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (QU3UKH,
COIIPOBOX/IATh BHICTYIUICHHE MTPE3CHTAIINCI;

IpU BBIMIOJHEHUN YYEOHBIX MPOEKTOB W UCCICIOBAHUHA (PU3UUIECKHUX
IPOLIECCOB paclpeesiTh OOS3aHHOCTH B TpPYyINIEe B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICAUTH 32 BBHIMOJHEHUEM IUIaHa JEUCTBUI U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
AESITeNbHOCTD TPYIIIBI, BEICTPAaUBAaTh KOMMYHHUKATUBHOE B3aUMOJCHCTBHE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(MIUKTHI.

K xonIy o0yuenus B 9 kjacce mpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJB30BaTh TOHSITHS: CHUCTEMa OTcuéra, MarepuajbHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO NBHXKEHUsA, Achopmaius
(ynpyrasi, mnjacThyeckasl), TpEHUE, LEHTPOCTPEMUTEIIBHOE YCKOPEHUE,
HEBECOMOCTh M TEPETPYy3KH, LEHTP THKECTH, aOCOIIOTHO TBEPIOE TENO,
IEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHE, MEXAaHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(QPa3ByK W YJIbTPa3BYK, 3JICKTPOMArHUTHBIC BOJIHBI,
IIKaJia AIEKTPOMArHUTHBIX BOJIH, CBET, OJIU30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPBI UCITYCKAHUS M TOTJIONMICHUSI, anbda, OeTa- U raMMa-u3IIydcHuUs,
M30TOIIbI, SIIEPHAs SHEPTETUKA;

paznuuath SBJICHUS (PaBHOMEpPHOE W HEPAaBHOMEPHOE MPSMOJIUHEHHOE
JBIKEHHUE, DPABHOYCKOPEHHOE MPSMOJMHEHMHOE ABUXKEHHE, CBOOOJHOE
MaJIcHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE



TeJ, PEaKTUBHOE JBUXKEHHUE, KOJeOaTeJbHOE IBUKEHHUE (3aTyXarollue U
BBIHYKJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBUKCHHUE, OTPAKCHHE
3ByKa, MNPSIMOJIMHENHOE pacCIpOCTPaHEHUE, OTPAKEHHUE U TPEIOMIICHUE
CBETa, II0JIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHue 0eIoro cBeTa B
CIEKTp U CJOXXEHUE CIHEKTPAJIbHBIX I[BETOB, JIUCIIEPCHUS CBETA,
€CTECTBEHHAasl PaJUOAKTUBHOCTh, BOSHUKHOBEHUE JIMHEUUYATOrO CIEKTpa
M3IIy4YEHUS) MO OMKHCAHUIO0 UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIIGHUE M3YYCHHBIX (DU3WYECKUX  SIBICHUU B
OKpy’KaromieM Mupe (B TOM uuciie (uanueckue SsIBICHUS B MPUPOJE:
MPUIUBBI U OTJIUBBI, IBUAKEHUE TIaHET COJIHEUHON CUCTEMBI, PEAKTUBHOE
JIBUKEHHE IKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB KHUBOTHBIMU,
3eMIIETPSICEHUE, CEUCMUYECKHE BOJIHBL, IIYHaMH, 3XO0, IBETa Tell,
ONTUYECKUE SIBJICHUS B TPUPOJIEC, OMOJIOTHYECKOe NIEUCTBHUE BUAMMOTO,
yAbTPaUOIECTOBOTO U PEHTIC€HOBCKOTO H3JIYyYEHHUH, €CTECTBEHHBIN
pPaAMOAaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAJUOAKTHUBHOE H3ITyUCHUE
MPUPOJHBIX MHUHEpAJOB, JEUCTBUE PAAUOAKTUBHBIX W3JIYYEHUUW Ha
OpraHu3M 4YeJIOBEKa), MPH STOM NEPEBOJAUTHL MPAKTUUECKYIO 3aJady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKUX
SIBIICHUM;

OMKCHIBATh M3yUCHHBIE CBOMCTBA TEN M (PU3UUYECKHE SIBJICHUS, UCTIONB3YS
¢bu3nyeckue BeNWYUHBI (CpelIHSAs W MIHOBEHHAs CKOPOCTh Tella MpU
HEPAaBHOMEPHOM JIBIDKCHHH, YCKOpPEHHE, TepeMEIleHHe, IMyTh, YTIJoBas
CKOPOCTh, CWJIa TPEHHMS, CUJa YIPYTOCTHU, CHJIA TSKECTU, YCKOPECHHUE
CBOOOJTHOTO TAJEHUs, BEC Tela, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MeXaHuueckas pabdoTa M MOIIHOCTb, MOTEHUUANbHAS DJHEPrusi Tena,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLUHAIbHAS SHEPIrUsl CXKATOU
NPYXUHBI, KUHETUYECKAas DSHEPrus, IOJIHAS MEXaHUYeCKas DSHEeprus,
MEepUOJ U YacToTa KoJieOaHui, JUTMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeb MPEIOMIIECHUS CPE/bl), MPU OMUCAHUU
MPaBUIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMbIX BEITUYHH,
0003HaYeHUsI W E€AUHUIIBI (U3UYECKUX BEIMYUH, HAXOAUTh (OPMYIIHI,
CBSI3BIBAIOUINE JAHHYIO (PU3WYECKYIO BEIMYMUHY C JAPYTMMH BEJIUYHMHAMM,
CTPOUTH IpaUKu U3yYEHHBIX 3aBUCUMOCTEN (PM3UYECKUX BEJIIMUUH;
XapaKTepu30BaTh CBOWCTBA TN, (U3MYECKUE SIBICHHUS W TIPOIECCHI,
UCIIOJb3Yys 3aKOH COXPAaHEHHUs 3HEPruu, 3aKOH BCEMUPHOTO TATOTEHUS,
MPUHIUAN CYNEPHO3UIIUA CHUJI, TPHUHIUMII OTHOCUTENIbHOCTH ['anuies,
3aKoHbl HbIOTOHA, 3aKOH COXpAaHEHUS UMITYJIbCA, 3aKOHBl OTPAXEHUS U
MPEJIOMIICHUS] CBETA, 3aKOHBI COXPAHEHHUS 3apsJ0BOTO U MAaCCOBOTO YHCEI



OpU SACPHBIX PEAKIUSIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA M 3alIMCBIBaTh €r0 MaTEMaTUYECKOE BbIPAKEHUE;

OOBACHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA TEJI, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOI'O XapaKTepa: BBIABIISATH
MPUYUHHO-CJIEICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTHYECKUX
1aroB € ONopod Ha 2—3 U3Y4YEHHBIX CBOMCTBA (PUBMYECKHUX SIBICHHIA,
bu3nyecKuX 3aKOHOB WM 3aKOHOMEPHOCTEI;

pemate pacy€THble 3ajayd  (OMMparolUecss Ha CUCTeMy H3 2-3
ypaBHEHUI), UCObB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOLIUE (HU3UUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KPaTKOE
YCIIOBUE, BBISBIATH HEIOCTAIOIINME WIM U30BITOUYHBIC JTAaHHBIC, BHIOUPAThH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JIJISl PELIeHUsI, TPOBOAUTH PacuEThl U
OLICHUWBAaTh PEAJMCTUYHOCTh IOJYYEHHOrO0 3HaueHus (usnmueckoin
BEJIMYMHBL;

pacno3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXXHO pEIIUTh HOpH MOMOUIU
(bu3NYeCKUX METO/OB, HCIONb3Yysl OMUCAHHE HCCIIEIOBaHUS, BBIACIATDH
IPOBEPSIEMOE  TPEIIOOKEHUE, OIEHUBATh IPABWIBHOCTh IOPSAJIKA
MPOBEICHUS]  UCCIENOBAaHUS, JIeNaTh  BBIBOJbI, HHTEPIPETUPOBATDH
pe3ynbTaThl HAOIIOACHUI U ONIBITOB;

IPOBOJIUTH OMNbBITBI 1O HAOMIONCHHUIO (PU3NYECKUX SBJICHUNA WM
¢uznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPaHEHHUSl HPHEPruM, 3aBUCHUMOCTh NEpUOjAa KojJeOaHUM NpyKMHHOIO
MasTHUKA OT MAacchl Tpy3a M KECTKOCTU MPYNKUHBI U HE3aBUCHUMOCTb OT
aMILUTUTYAbl MaJIbIX KOJeOaHUM, MPSIMOJIMHEITHOE PACIIPOCTPAHEHUE CBETA,
pa3ioxeHue Oeroro CBeTa B CIEKTP, U3YUYEHHE CBOMCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie M CBOMCTB HM300pa)keHHsI MpeaMeTa B coOuparomien
JUH3€, HAOIIOJCHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB HU3IYUYCHHS):
CaMOCTOATENILHO  CcOOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
o0opyJ0oBaHUsl, ONHUCHIBATh XOJI ONbITAa M  €ro  pe3yJbTaThl,
(OpMyIMpPOBATH BHIBOJIBI,

IPOBOAMUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaenss
CpellHee 3HAYeHHe Uu3MepAeMOl BeNIMUYMHBI ((OKYCHOE pacCTOsSHUE
coOuparoleii JTuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTENbHOTO MpUdOopa);

IPOBOAMTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MYECKUX BEIMYHUH C
UCIIOJIb30BAHUEM IPSIMBIX HM3MEPEHUH (3aBUCHMOCTH IIyTH OT BPEMEHHU
Ipy PaBHOYCKOPEHHOM JIBJKEHUHM O€3 HayalbHOM CKOpOCTH, Mepuoaa
KOJIEOAaHU MaTeMaTHYeCKOro MasTHHMKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yIjla OTPa)KE€HUs CBETa OT yIJla MaJeHUs U yIjla MpeloMJIEHUs OT yria



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSTENBHO COOMpPAThH
YCTaHOBKY, (PpUKCHUpOBaTh pe3ysibTaThl IMOJYYEHHOW 3aBUCHUMOCTHU
¢u3nyecKux BEIMYMH B BUAE TaOIMI U IpadUKOB, JeiaTh BBIBOJBI IO
pe3yJbTaTaM HCCIeI0BaHNUS;

NPOBOAWTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpPEeIaHAS
CKOpPOCTh M YCKOpDEHHE Tella TpPH pPAaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJCHUs, >XECTKOCTh MPYKUHBI, KOAIDPHUITMEHT
TPEHUsI CKOJIBKEHUS, MEXaHHueckas paboTa M MOUIHOCTh, 4acTOTa U
nepuoa KojeOaHWH MaTeMaTHYecKoro W TPYKMHHOTO MAasTHUKOB,
ONTHYECKas cuja coOuparomeid JIMH3bI, PAJAUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOUpaTh SKCHEPUMEHTANbHYIO YCTAaHOBKY HU
BBITMOJHATh U3MEPEHUS, CIeqysl MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3Ha4YCHHE BEJIMYMHBI U aHAJIU3UPOBATH MOJIyYEHHBIE PE3yIbTAThI C YUETOM
3aJJaHHOW MTOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MTaCHOCTH U paboTe ¢ 1ad0paToOpHbIM
o0opyT0BaHHEM;

pa3nuyaTh OCHOBHBIE TPU3HAKU M3YUYEHHBIX (QU3UUYECKUX MOJIENIEH:
MaTepualibHasi TOYKa, a0CONIOTHO TBEPJOE TENO0, TOYEHUHBIA HCTOUYHUK
CBETa, Jyd4, TOHKAas IJIMH3a, IUIAaHETapHas MOJEJb aTroMma, HYKJIOHHas
MOJIeJIb ATOMHOTO SJIpa;

XapaKkTepu30BaTh MPUHIMMBI JEUCTBUS HU3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONHMCaHUA (B TOM YHUCIE:
CIHUIOMETP, MATYUKH TIOJIOKEHHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMepHuckom, ¢oroannapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBICHUH UM HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI M CXEMaTHUHbIC PUCYHKH M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTMUECKUX MPOIIECCOB
OpU pPELICHUH Yy4eOHO-TIPAKTHUECKUX 3a/ay, ONTHYECKHE CXEMBl s
MOCTPOEHHUS N300paXKEHHH B MJIOCKOM 3epKajie U coOuparoIien JuH3e;
OPUBOIUTH  MPUMEpPhl  (HAXOAWTh  WHPOPMAIMIO O  MpHUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUs (PU3MUECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU A1 obecriedeHusi 0€30MacHOCTH MPH OOpalleHHH ¢ MPUOOpaMH U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS U COONIOACHUSA
HOPM 3KOJIOTHYECKOTO MOBEJCHHS B OKpPYIKalollel cpejie;

OCYIIECTBISATh TOMCK HWHPOpMAIMK  (PUINISCKOTO  COACpXKAHHUSI B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHPYsI TOUCKOBBINA 3aMpoc, HAXOAUTh



MyTH ONPEACIICHUS TOCTOBEPHOCTH MOJYYCHHOW WH(OpPMAIUA HA OCHOBE
MMEIOIINUXCS 3HAHUH U IOTIOJIHUTEIbHBIX NCTOYHHUKOB;

UCTIONb30BaTh MPH BBIMOJHEHWN YYEOHBIX 33aJ[aHUN HAYyYHO-TIOMYJISIPHYIO
JUTEPATYpPy (PU3NYECKOTO COJSp)KAaHWS, CIPABOYHBIE MaTepHabI,
pecypchl cetu MaTEpHET, BlIageTh MpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeodpazoBanust THGOPMALIUKA U3 OJTHOU 3HAKOBOUW CUCTEMBI B JIPYTYIO;
co3laBaTh COOCTBEHHBIC MHCHbMEHHBIC M YCTHBIE COOOIEHUS HAa OCHOBE
UHPOpPMAIIUU W3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACPIKAHMUSA,
MyOJUYHO TPEJICTABIIATh PE3YJIbTaThl IPOSKTHOW HIIM MCCIICIOBATEIIBCKOM
JCATENBHOCTH, TPH OTOM TPaMOTHO  HCIOJIB30BaTh  W3YUYCHHBIN
MOHATUUHBIM amnmapar W3ydyaeMoro pasfena (U3NKH U COMPOBOXKIATH
BBICTYIUICHHE Tpe3eHTaIeil ¢ y4ETOM OCOOEHHOCTEH ayIUTOPHH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Koan4yecTBo 4acoB

Ne HanMeHoBaHMe pa3/ieioB U TeM
n/n MPOrpaMMbI Bcero

Pa3neu 1. ®usuka u e€ posib B IO3HAHUM OKPY/KAIOIIEro MUpa

1.1 dwusnKa - HayKa 0 IpUpoe 2
1.2 dusnueckue BETUYNHBI 2
1.3 EcTecTBeHHOHAYYHBIN METO/I O3HAHUS 2

Hroro 1o pazneny 6

Paspnen 2. IlepBoHayaibHbIE CBEACHHUS 0 CTPOCHMHU BellleCTBA

2.1 Crpoenue BemiecTsa 1

99 JIBr>KeHUEe U B3aUMOIEHCTBUE YaCTHII 5
' BEIIECTBA

2.3 ArperaTHble COCTOSIHHSI BEILIECTBA 2
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl

3.1 MexaHH4eCcKOe IBUKECHUE 3

3.2 Wuepuus, Macca, MIOTHOCTh 4

KoHTpoJbHbIE

padoThl

IIpakTH4eckue

padoThbI

DJIEeKTPOHHBIE
(uudgpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

Bbub6mmoreka [JOK
https://m.edsoo0.ru/7f416194

bub6mmoreka [{OK
https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
https://m.edsoo0.ru/7f416194

bu6mmoreka [{OK
https://m.edsoo0.ru/7f416194

bu6mmoreka [{OK
https://m.edsoo0.ru/7f416194

bu6mmorexa [{OK
https://m.edsoo.ru/7f416194

bu6mmorexa [{OK
https://m.edsoo0.ru/7f416194

bubmuoreka [JOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

3.3

Cwna. Buner cun

Uroro no pazaeny

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U ra3oB

4.1

4.2

4.3

4.4

[asnenue. Ilepenaya nqaBnenust TBEpAbIMU
TCJIaMH, ) KUAKOCTSIMHU U Ira3daMu

JlaBiaeHue xKuJIKOCTU

ATMocdepHOe aBiIeHHe

JlericTBUE XKUJKOCTH U T'a3a HA MOTPYKEHHOE
B HUX TEJIO

Utoro no pazneny

Pa3znen 5. Pabora u MOIIHOCTB. JHEPrUs

5.1

5.2

5.3

Pabora 1 MormHoCTD

[IpocThie MexaHU3MBI

Mexanuyeckasi SHEPTUS

Uroro no pazgeny

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

14

21

21

12

68

12

https://m.edsoo0.ru/7f416194

Bbu6mmoreka [JOK
https://m.edsoo0.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo0.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo0.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

Ne i/

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

Pa3pea 1. TenioBblie IBJICHUSA

11

1.2

CtpoeHue 1 CBOMCTBA BEIIECTBA

TemnnoBsle poreccsl

Uroro no pazgeny

Paznen 2. DuekTpuyeckne u MATHUTHBIE SIBJICHUS

2.1

2.2

2.3

2.4

DJIeKTpUUYECKHE 3apsiabl. 3apsKEHHbBIE Tesa
7 UX B3aUMOJIeHiCTBIE

IToCTOSIHHBIN 2TIEKTPUYECKUNA TOK
MarsuTHsbI€ SIBIECHUS

DIIeKTpOMarHuTHasK WHIYKIUS

Uroro no pazgeny

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

KoanuyecTBO 4acoB

Beero KoHTpoJbHbIe
padoThbI
7
21 1
28
7
20 2
6 1
4
37
3
68 4

IIpakTH4eckue
padoThI

1.5

145

JIeKTPOHHBbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

Bbu6moreka [JOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [{OK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoaunvecTBo yacos
HanmeHnoBaHue pa3jieioB U TeM

Ne i/m KoHTpoJbHbIe
MpPOrpaMMbl Bcero
padoThbI
Pa3znen 1. Mexanuveckne siBJIeHUSA
11 MexaHn4yeckoe TBUKEHHE U CITIOCOOBI €ro 10
' ONMCAHUS
1.2 BzaumoneiictBue Ten 20 1
1.3 3aKOHbBI COXpaHEHUs 10
Hroro no pasneny 40
Pa3nen 2. Mexanuveckne KoJjie0aHUS U BOJTHBI
2.1 MexaHndyeckue KoyieoaHus 7
2.2 MexaHnuyeckue BOJIHBL. 3BYK 8 1
Wroro no pazneny 15

Pasznen 3. 3HeKTp0MaFHHTHO€ moJI€ U 3JICKTPOMATIHUTHBIC BOJIHBI

DJIEKTPOMArHUTHOE TOJIE U

3.1 6

AIIEKTPOMAarHUTHBIE BOJIHBI
Htoro no pazneny 6

Pa3znea 4. CBeToBbIe IBJEHUS

4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6

IIpakTH4eckue

padoThI

JIeKTPOHHBbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a4a6

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK


https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

4.2 JIun3el ¥ onTUYECKKE TPUOOPHI

4.3 Paznoxenune 6eoro cBera B CIIEKTP

Uroro no pazgeny

Paznen 5. KBanroBble IBJICHUSA

51 Hcmyckanue u MoriiomeHne CBeTa aToMOM
5.2 CrtpoeHue aTOMHOTrO s1pa
5.3 S nepHble peakuuu

Utoro no pazneny

Pa3znen 6. [loBTOpuUTEIHHO0-00001IAKO NI MOYJIb

[ToBTOpEHME M 0000IIIEHNE CONEPIKAHUS

6.1
Kypca Qu3uKH 3a 7-9 knacc

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

6 3
3 2
15
4 1
6 1
7 1 1
17
9 2
9
102 3 27

https://m.edsoo.ru/7f41a4a6
Bbu6moreka [JOK
https://m.edsoo.ru/7f41a4a6
Bbu6moreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4ab

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4ab

bu6mmoreka [OK
https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6




IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

KoanuecTBo 4acos JJIeKTPOHHbIE
Ne Hara uupposeie

Tema ypoka Kontpoabubie IIpakTtuuyeckue
n/n Bcero u3y4yeHusi oOpa3zoBaTe/ibHbIE

padoThI padoTsbl pecypenI

®duzuka — HayKa O IpUpo/Ie.
SBnenus npupoabl. Pu3ndYecKue 1
SIBJICHUS

MexaHn4ecKue, TeIIoBhIe,
JJEKTPUYECKHE, MATHUTHBIE, 1
CBETOBBIE, 3BYKOBBIE SIBIICHUS

du3nyecKue BEINIUHBI U UX
nu3MepeHue

Ypok-uccnenosanue "M3mepenue
TEMIEPATYPHI IPU TIOMOIIH
KHUJKOCTHOTO TEPMOMETpA U JaTUHUKa
TeMneparypbl"

Kak ¢usuka u apyrue ecTeCTBEHHbIE
HayKH U3y4aloT MPUPOJTY.

N bubmuoreka [JOK
EcTecTBeHHOHAYUYHBII METOT 1

https://m.edsoo.ru/ff09f72a

no3HaHus. Onucanne GU3NYECKUX
SIBJIEHUU C IIOMOIILIO MOJEIed

VYpok-uccnenosanue "IIposepka
THIIOTE3bI: 1aTbHOCTD MOJETA MIApHKa,
IIyIIEHHOT0 TOPU30HTAJIBHO, TEM
OoJbliie, ueM OoJIbIlie BHICOTA ITycKa"


https://m.edsoo.ru/ff09f72a

10

11

12

13

14

15

16

17

Crpoenue BemiectBa. OMbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE
BEIIIEeCTBA

JIBr>KeHUE 4acTHUIl BELIECTBA

Ypok-uccnenoanue «OnbIThI O
HAOJIIOACHUIO TETIJIOBOTO PACIIUPEHUS
ra3oB»

AFpCFaTHBIC COCTOAHHA BCUICCTBA

B3aumocBs3p Mexly cBOWCTBaMuU
BEILECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJIIPHBIM CTPOEHUEM.
OCoOeHHOCTH arperaTHbIX COCTOSIHUIM
BOJBI

Mexanndeckoe IBHKEHUE.
PaBHOMEpHOE U HEpAaBHOMEPHOE
NIBIODKEHHE

Cxopoctb. EaAnHuibl ckopocTu

Pacuer ITYTHU U BpECMCHU JIBUKCHUA

Huepiusi. 3akoH UHEPIIWH.
BzaumopencTBue Ten Kak NpuyrMHa
W3MEHEHUSI CKOPOCTH JIBHXKEHHUS Tell

IImoTHOCTE BemiecTBa. Pacuet Macchl
1 00beMa Tella O €ro IIOTHOCTH

JIaGopatopHas pabota «OnpeneneHue

bu6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a013e

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a0378

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a05c6

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a079c

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a0ae4

bu6mmorexa [{OK
https://m.edsoo.ru/ff0a0c10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
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IIJIOTHOCTH TBEPAOTO TEJIA»
Pemenue 3agaud mo reme "I1oTHOCTE
BemecTna"

Cuna xak xapakTepuCTHKa
B3auMoeicTBus Ten. Cua
ynpyrocta. 3akoH ['yka

JlaboparopHas pabota «3ydeHnue
3aBUCUMOCTH PACTSIKEHUS
(nepopmanuu) npy>KUHBI OT
MIPUIIOKEHHOMN CUIIBI»

SIBnenne TaroreHus. Cuia TSXKECTH
CBs3b MEXKy CUJION TSKECTH U
Maccoli Tena. Bec Tema. Pemenue
3azay no teme "Cuna tsokectd"”

Cuia TsSHKECTH Ha APYTHX IJIaHeTaX.
dusznuecKue XapakKTepUCTUKH TUIAHET

N3mepenue cuit. lunamomeTp

Bec Ttena. HeBecomocTh

CrnosxeHue IByX CUJI, HalIPpaBJIEHHbIX
10 OJHOU MPSIMOM.
PaBHOElicTBYIOIIIAS CHIT

Pemenue 3amau no reme
"PaBHoaeiicTByromas cui"

TpeHue CKOJIbKEHUS U TPEHUE MTOKOSI.
Tpenue B IpUpo/ie U TEXHUKE

JlaGopaTtopHnas padora «M3yuenune

bu6mmorexa [{OK
https://m.edsoo.ru/ff0al23c

bu6mmoreka [{OK
https://m.edsoo.ru/ff0al778

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a1502

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al8cc

bu6mmoreka [{OK
https://m.edsoo.ru/ff0al778

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0ala70

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0alb9c

bu6mmorekxa [JOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
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31
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3aBUCUMOCTH CUJIBbI TPEHUS
CKOJIbXKEHUS OT CHUJIbI IaBJIICHUS U
XapakTepa COIPUKACAOIINXCS
IIOBEPXHOCTEN»

Pewrenue 3amau Ha onpeneneHue
PaBHOAECUCTBYIOLIEN CHJIbI

Pemenue 3agau no remam: «Bec
tenay, «I'paduueckoe n3oOpaxeHue
cuy, «Cunsl», «PaBHOACHCTBYIOIIAS
CUID»

KonTponbhas pabora no Temam:
«MexaHnuueckoe IBUXKeHUe», «Macca,
IUIOTHOCTBY, «Bec tenay,
«I'papnueckoe n300pakeHue Cui,
«Cunpi»

JaBnenue. CriocoObl yMEHBITICHUS U
yBEJIMUYEHUS T1aBIICHUS

JlaBnenue ra3za. 3aBUCUMOCTD
JIaBJICHHMS Ta3a OT 00bEMa,
TeMIIEpaTypbl

[Iepenaua naBneHus: TBEPABIMU
TeIaMU, )KUAKOCTSIMH U ra3zaMy. 3aKOH
ITackams

JlaBiaeHHe B )XMAKOCTH U rase,
BBI3BAHHOE JIEMCTBUEM CHJIBI TIKECTH
Pemenne 3agau o teme «/lapneHue B
SKHIKOCTH U rase. 3akoH [lackaisy

CooOmaromuecs cocysl

https://m.edsoo.ru/ff0alcc8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a20a6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2376

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a25b0

bu6mmorexa [{OK
https://m.edsoo.ru/ff0a2718

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2826

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
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42

43

44

45

46
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I'mppasinnueckwuii npece

Manomertpsl. IlopiiaeBon
JKHJIKOCTHBEIM HACOC

Atmocdepa 3emnu. [Ipuannbl
CYILIECTBOBAHHMSI BO3IYIIHOMN
000J104KH 3eMiH. 3aBUCUMOCTh
aTMoc(hepHOTro JaBICHHS OT BBICOTHI
HaJ[ YPOBHEM MOPS

Bec Bo3ayxa. ATMOcdepHOe JaBlicHHE

N3mepenne atMoc(hepHOTo 1aBJICHHUS.
OnsiT Toppuuennu

3aBUCUMOCTBH aTMOC(EpHOTO
JABJICHUS OT BBICOTHI HAJl yPOBHEM
Mops

bapometp-anepousa. Atmocdeproe
JIaBJICHUE HA Pa3JIMYHBIX BHICOTAX

Pemenune 3amad mo Teme
"ATMocdepHoe naBiaeHue"

JleficTBHE )KMIKOCTH U ra3a Ha
MOTpy>KEHHOE B HUX TEJIO.
ApxumenoBa cuiia

JlabopartopHas pabota «Onpenenenue
BBITAJIKMBAIOIIECH CHUIIBI,
JIEUCTBYIOILEH HA TEJO, TOIPYKEHHOE
B JKHJIKOCTB)»

https://m.edsoo.ru/ff0a2970

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a3136

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2b5a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2b5a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2da8

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a2fc4

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a2fc4

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3276

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
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52

53

54

55
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S7

58

JIaGopaTopHas paboTa 1o Teme
«MccnenoBanue 3aBUCMOCTH Beca
TeJa B BOJIE OT 00bEMa MOTPYKEHHOM
B )KHJIKOCTb YaCTH TEJIa»

IIlnaBanue Ten

JlaboparopHast pabota
"KoHcTpyupoBaHnue apeomMeTpa uin
KOHCTPYHUPOBAHHUE JIOJKUA U
ompeeneHue e€ rpy30noa-EMHOCTH"

Pemenue 3anau no temam: «IlnaBanue
cyn0B. Bo3ayxomniaBaHuey,
«/laBlIeHHE TBEPIBIX TEN, )KUIKOCTEH
Y Ta30B»

Mexanuueckas pabora

MomHocTs. ETWHUIEI MOIITHOCTH

VYpok-uccnenoranue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM IIPU
noabEMe 1o jgectTHuue"

[Ipocteie Mexanu3msbl. Poryar.
PaBHOBecue cui Ha peryare

Konrtponsnas pabora o teme
«/laBneHue TBepABIX TN, KUAKOCTEH
u razoBy / Beepoccuiickas
MpoBepoyHas pabora

PeseprubIil ypok. Pabota ¢ Tekctamu
1o TeMe «/laBieHue TBEpABIX TE,

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3514

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3a96

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3654

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a3f82

bu6mmorekxa [JOK
https://m.edsoo.ru/ffOa4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
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67

XKUJKOCTEH U ra3oBy» / Beepoccwuiickas
IIpoBepoYHas pabora

Prryaru B TexHuke, ObITY U IpUPOJE.
JlaGoparopHas paboTa
«HccnenoBanue ycioBii paBHOBECHS
pbIyara

Pemrenne 3agau mo reMme «YcCiI0BUsS
pPaBHOBECHSI pbIyara

Koaddunment nosnesnoro aecTeus
MexaHnusma. Jlaboparopnas padota
«3mepenune KII/ HakinoHHOM
TJIOCKOCTH

Pemenne 3amau o teme "Pabora,
mortHocTh, KITJT"

MexaHnueckast YHEprusl.
Kunernueckas u moTeHuanbHas
SHEprus

3aKOH COXpaHEHUs] MEXaHUYECKOM
SHEPTHH

YPpOK-3KCIIEpUMEHT IO TEME
"DKCepUMEHTAILHOE ONPEICTICHUE
W3MEHEHUS KUHETUYEeCKOU 1
MOTEHIIUATIBLHON YHEPTUH TIPU
CKaThIBaHHUH TeJa 10 HAKIOHHOM
MJIOCKOCTH"

Kontponbnas paboTa mo Teme
«PaboTa 1 MOIITHOCTb. DHEPTHUs»

PesepBHEIit ypok. Paborta ¢ TekcTamu

0.5

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a478e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a4252

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a4360

bu6mmoreka [IOK


https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

o TeMe "MexaHnyecKkoe IBIKeHue"

PesepBHbIil ypok. Paborta ¢ Tekcramu
68 o teMe "Padora. MOIIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

12

https://m.edsoo.ru/ff0adee6



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

Ne
n/n

10

Tema ypoka

OCHOBHBIE TIOJIOKEHHUST MOJICKYJISIPHO-
KWHETUYECKOW TEOPUH U UX OTIBITHBIC
HOJTBEPKACHUS

Macca u pazmep aTOMOB U MOJIEKYJI
Mopnenu TBEpPIOTO, KUAKOTO U
ra3000pa3HOro COCTOSIHUI BellecTBa
OObscHeHne CBOMCTB TBEPAOTO,
’KHJIKOTO M Ta3000pa3HOTr0 COCTOSTHUH
BEIIIECTBA HA OCHOBE ITOJIOKCHUHN
MOJIEKYJIIPHO-KHHETUIECKOH TEOPUH

Kpucrannuueckue u amopgHbie Tena

CMmaunBaHue u KanmnuJIJIAPHOCTD.
HOBerHOCTHOG HaTAXKCHHUC

TermoBoe pacimpeHue u cxaTue

Temmeparypa. CBsi3b TEMIIEpaTypHI CO
CKOPOCTBIO TETIOBOTO IBUKEHHUS
JaCTHIL

BuyTpennss sneprusi. Cioco0st

U3MEHEHUS BHYTPEHHEN SHEPTUU

Bune! Temnonepenauu

KoanuyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTsbI

JlaTa
U3YYeHHS

JJIeKTPOHHBbIE
uugposeie
o0pa3oBaTe/ibHbIE

pecypchl

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a5256

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a540e

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a5800

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a5530

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a5a26

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a5c60

bubmuoreka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
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14

15

16

17

18

19

20

21

Ypok-koupepenmus "IIpakTrueckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB
BEIIIECTB U MAaTEPUAJIOB B IEJISIX
sHeprocoOepekeHus"

KonnuecTBO TEIMIOTHL. Y aenpHas
TCIINIOEMKOCTD

YpaBHEHHE TEIJIOBOTO OaslaHca.
TemnnooOMeH U TEIIOBOE paBHOBECHE
JlaGoparopnas pabora
"UcciienoBaHue SABICHHS
TEII000MEHa MPU CMENTMBAHUN
XOJIOJTHOM Y Topsiueit BOAbI"

Pacuer xoauuecTBa TEIIOTHI,
HEOOXOIMMOTO JIJII HarpeBaHus Teja
Y BBIICIISIEMOTO UM TIPH OXJIAKIEHUN

JlaGopaTopnas pabora "OnpezneneHue
yIEIbHOU TEIJIOEMKOCTH BelecTra"
DHeprus TOIMBa. Y AeTbHAs TEIIoTa
CrOpaHus

[InaBnenue u oTBEpACBaHUE
KPUCTAJUTMYECKUX TeJ. Y AeIbHAs
TEIUIOTA ILIABIIEHUS

JIabopatopHas padora "OmnpeneieHue
paTopHasi p P
YIEIbHOU TETJIOTHI TUTaBJICHUS Jibaa"

[TapooGpazoBaHue U KOHICHCALMSL.
Hcnapenue

Kunenune. Y nensHas Temiora

https://m.edsoo.ru/ff0a6412

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a65c0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a6976

bu6mmorexa [{OK
https://m.edsoo.ru/ff0a7088

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a6a98

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aébb0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7b5a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a71d2

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a72fe

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a740c

bu6mmorekxa [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
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30

napooOpa3oBaHUs M KOHICHCAITUH.
3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI
oT aTMOC(EepHOTO JaBICHUS

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Omnpenenenue
OTHOCUTEILHOM BIAXKHOCTH BO3yXa"

Pemenne 3aaa4 Ha OIpCACIICHUC
BJIAJKHOCTH BO31yXa

[IpuHUMIIBI paOOTHI TEIIIOBBIX
neurateneit. [lapoBas TypOuna.
JIBuraTenb BHYTPEHHETO CTOPAHMS

KII[ TermoBoro nBurarens.
TernnoBble ABUraTENN U 3a11UTa
OKpYKaroIleil cpebl

3aKOH COXpaHEHUs U MIPEBPaICHUS
SHEPTUHU B TEIUIOBBIX Ipolieccax

[ToaroroBka kK KOHTPOJILHOM paboTe
1o TeMme "TenaoBrIe IBJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BerecTna"

Kontponbnas paboTa mo teme
"Tennosele sABneHus. MI3MeHeHne
arperaTHbIX COCTOSTHUI BerlecTBa"
Onektpuzarus Teua. [[Ba pona
ANEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue "IneKTpU3anusl
TeJl UHAYKUUEN U IIPU
COTMPUKOCHOBEHHUH"

https://m.edsoo.ru/ff0a786¢

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7628

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a83f2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
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B3aumopeincTeue 3apsyKeHHBIX TEIL.
3akon Kynona

DJIEKTPUYECKOE TOJIE.
Hanpsi>keHHOCTB 3JIEKTPUUECKOro
nosist. [IpuHnun cynepno3uuuu
JIEKTPUYECKUX TOJIEH

Hocurenu snexTpuueckux 3apsiios.
DnemeHTapHbI 3apsia. CTpoeHue
aToma

[IpoBOAHMKY U TUAIIEKTPUKU. 3aKOH
COXPAHEHHUS MIEKTPUIECKOTO 3apsAja

Pemenue 3aga4 Ha npuMEeHEHUE
CBOMCTB 2JIEKTPUYECKHUX 3aps0B

DJIEKTPUYECKUI TOK, YCIOBUSA €T0
cyuiectBoBaHus. Mictounuku
AIEKTPUUECKOTO TOKA

JlelicTBUs AIIEKTPUYECKOTIO TOKA

VYpoxk-uccnenoanue "Jleiictere

QJICKTPHUYCCKOI'O IIOJIA HAa IIPOBOAHUKH

U IUDJIEKTPUKH"

DJIEKTPUYECKUI TOK B METaJIax,
KHUAKOCTSAX U ra3zax

DnexTpuyeckas 1enb U €€ COCTaBHbIE

qacTHu

Cuna Toka. JJaboparopHas pabota
"N3mepeHue 1 peryaupoBaHUE CUIIbI
ToKa"

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a87e4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a8ef6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a90cc

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a95a4

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a96b2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a9838

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
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DJeKTpUUeCcKoe HaIpsHKeHHE.
Bonsr™merp. JTabopaTtopHas pabora
"N3mepenue u peryinupoBaHue
HanpspkeHus"

COHpOTI/IBJ'IeHI/IC IMPOBOJHUKA.
VYaenpHOE COIIPOTUBJICHHUEC BCIICCTBA

Jlaboparopnast pabota "3aBUCHUMOCTH
ANEKTPUYECKOTO COPOTUBICHUS

MIPOBOJHMKA OT €T0 JJIUHBI, TIOIIAIN
MONEPEYHOI0 CeUeHUs1 U MaTepuana"

3aBUCUMOCTE CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma 11 yJacTka
e

Jlabopartopnas pabota
"HNccnemoBanne 3aBUCUMOCTH CHITBI
TOKa, UJIyIIEro 4epe3 pe3nucTop, oT
COTIPOTUBIICHUS PE3UCTOPA U
HanpspKeHus Ha pe3ucrope”

HOCJ’IGJIOB&TGHBHOG " MapaJijICJIbHOC
COCIMHCHU ITPOBOAHUKOB

JlaGopaTopnas pabora "IIpoBepka
MpaBUJjIa CIOKEHUS HANPSDKEHUH MPH
MOCTIeIOBATEIILHOM COSTMHEHHH ABYX
pe3uctopon"

JlaGopaTopnas pabora "IIpoBepka
IpaBUJjIa JUIS CHIIBI TOKA MPH
napajuieIbHOM COCTMHEHUHN
pe3ucTopoB”

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a9e14

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa738

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

bu6mmoreka [{OK
https://m.edsoo.ru/ff0aa44a

bu6mmoreka [{OK
https://m.edsoo.ru/ff0aa04e

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0aaa58

bubmuoreka [JOK
https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
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51

52

53

54

55

56

57

58

Pemenue 3a1au Ha npuMeHeHUE
3akoHa OMa /1715 pa3InyHOro
COEIMHEHUS IPOBOJIHUKOB

PaboTta 1 MOITHOCTH AIIEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenua

Jlaboparopnas padota "Onpenenenne
PpaboThl U MOILIIHOCTHU AJIEKTPUYECKOTO
TOKa"

DneKTpuyYecKre HenH U MOTpeOuTenn
AIIEKTPUYECKON SHEPTUU B OBITY.
Kopotkoe 3ambikanue

ITocTossHHBIE MArHUTEL, UX
B3aWMO/JIEVICTBUE

VYpoxk-uccienoanue "M3yuenue
MOJIE€H MMOCTOSIHHBIX MAarHUTOB"

MaruutHoe nojie. MarauTHOE I10J1€
3eMIIM ¥ er0 3HaUeHUe I )KU3HU Ha
3emie

[ToaroroBka K KOHTPOJILHOU paboTe
110 TeMe "DIIEKTPUUECKUE 3apsiibl.
3apsKEHHbBIE TeJla U UX
B3auMoAcucTBUA. I10CTOSHHBII
3NEKTPUYECKUN TOK"

KonTponbhas pabota no teme
"DneKTpuuecKue 3apsbl.
3apsKEHHbBIE TeJla U UX
B3auMoAcucTBUA. I10CTOSHHBII
anekTpudeckuii Tok" / Beepoccuiickas

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aaf8a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab124

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ab3e0

Bbu6moreka [JOK
https://m.edsoo.ru/ff0ab660

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ac3d0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

bu6mmoreka [{OK
https://m.edsoo.ru/ff0abd2c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

59

60

61

62

63

64

65

poBepoyHas pabora

PesepBHbIii ypok. PaboTta ¢ Tekcramu
o teme "[locTosiHHBII
anekTpuueckuil Tok" / Beepoccuiickas
poBepoyHas paboTa

OmnsIT Dpcrena. MaruutHoe nosne
JIEKTPUUYECKOr0 TOka MaruutHoe
10JI€ KaTyIIKU C TOKOM

[IpuMeHeHne >JEKTPOMArHiTOB B
texuuke. JlabopaTopnas pabora
"N3yuenue neicTBUS MarHUTHOTO
II0JIsI Ha IPOBOJAHUK C TOKOM"

DNEeKTPOABUTATEIb TOCTOSTHHOTO
Toka. Mcrons3oBanue
ANEKTPOABUraTENeH B TEXHUUECKUX
YCTpOICTBaX U Ha TPAHCIIOPTE.
JlaGoparopnas pabota
"KoncTtpyupoBaHue 1 U3y4eHue
paboThI eKkTpoaBUraTesns"”

Omnbrter @apanes. 3akoH
3JIEKTPOMATHUTHOW MHIYKIIMH.
[IpaBuno Jlenna

Onekrporereparop. CrocoOs
MOJTyYEHUS JIEKTPUUECKON SHEPTUH.
DJIEKTPOCTAaHIIUM Ha
BO300HOBJISIEMBIX UICTOYHHKAX
SHEPTUU

[ToaroroBka K KOHTPOJILHOU paboTe
1o TeMe "DNEeKTPUUYECKUE u

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ac1d2

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MAaTrHUTHBIE sIBJIeHUS"

Kontponbnas pabora no teme

66 "DJIeKTpUYECKUE U MAarHUTHBIC
SIBIICHUS"

67 PesepBHblii ypok. Pabota ¢ Tekctamu
o Teme "TernoBsie sBiIeHUS"

68 PesepBHblii ypok. Pabota ¢ Tekctamu

o teme "MaruurtHele gBiaeHud"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

145

bu6mmoreka [{OK
https://m.edsoo.ru/ff0acb14

Bbub6moreka [JOK
https://m.edsoo.ru/ff0acche



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
° ara u¢poBsbI
J:/n Tewa ypoka Bcero Kontporbnpie  Ipaxrireckie f3y‘leﬂlflﬂ :)lﬁ[()l;l:()ma:enbnble
padoThbI padoThI pecypesI
Mexanndeckoe IBUKEHUE. 1
MartepuanbHas TOUYKa
Cucrtema orcuera. OTHOCUTEILHOCTD 1 bubmuorexa [JOK
MEXaHUYECKOIrO JIBUKEHHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE npsiMOIIMHEHOE 1 bubnuotexa [JOK
JIBIDKEHUEC https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE npsMOIuHENHOE
neuxenne. CpeHsisi © MTHOBEHHAS 1
CKOPOCTh
[IpsimonuHEITHOE PAaBHOYCKOPEHHOE 1 bubmuoreka [IOK
JBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTb IpSIMOJIMHENHOTO
PaBHOYCKOPEHHOTO JIBHKEHUS. 1
I'padux ckopocTu
JlaGopaTopnas pabora "OnpeneneHue
YCKOPEHUS TeJa Mpu 1 1 bu6nuoreka IIOK
PaBHOYCKOPEHHOM JABHKEHUU 110 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM TIOCKOCTH"
CBoOomHoe nmagenne tei. OIbIT 1
lanunes
PaBHOMEpHOE ABMKEHUE TIO bubmmoreka [IOK

okpyxHocTH. [lepron u yactora https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

10

11

12

13

14

15

16

17

18

19

20

21

22

oOparnienus. JIuneiinas u yriaosas
CKOPOCTH

LlenTpocTpeMuTenbHOE YCKOPEHHE

IlepBeb1ii 3akoH HproToHa. BekTop
CHIJIBI

Bropoii 3akoH HeroTOHA.
PaBHOpelicTBYIOIIAA crita

Tperuii 3akoH HeroToHAa.
Cymneprio3unus cui

Pemenue 3agau Ha npuMeHeHUE
3akoHOB HproTOHA

Cuna ynpyroctu. 3akoH ['yka

Pemrennie 3agaud o reme «Cuia
YIPYTOCTH»

Jlaboparopnas pabota «Onpenenenue
KECTKOCTHU MPY>KUHBD

Cuna tpenus

Pemenne 3amay mo reme «Crita
TPEHHSD)

Jlaboparopuas padota "Onpenencaue
Kod((UIIIEHTA TPESHUS CKOJBKCHHS"
Pemenue 3amau no reme "3akoHbI
Herorona. Cuia ynpyroctu. Cuna
TpeHus"

Cuia TSOKeCTH U 3aKOH BCECMUPHOT'O
TATOTCHUA. yCKOpeHI/Ie CBO60,I[HOFO

bu6nunoreka [IOK
https://m.edsoo.ru/ff0ae612

but6mmoreka [JOK
https://m.edsoo.ru/ff0ae72a

but6mmoreka [JOK
https://m.edsoo.ru/ff0ae982

bubmuorexa [JOK
https://m.edsoo.ru/ff0aeb6c

bubnunoreka [JOK
https://m.edsoo.ru/ff0aeca2

but6mmoreka [IOK
https://m.edsoo.ru/ff0ace28

but6mmoreka [IOK
https://m.edsoo.ru/ff0af738

bub6mmoreka [IOK
https://m.edsoo.ru/ff0afa26

bubnunoreka [JOK
https://m.edsoo.ru/ff0af8be

bubmuorexa [JOK
https://m.edsoo.ru/ffO0afb8e

but6mmoreka [JOK
https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
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24
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26

27

28

29

30

31

naacHus

Ypok-koHpepenius "JIBuxeHue TEI
BOKPYT T'PaBUTAIIIOHHOTO LIEHTpa
(Conueunas cucrema). ['anaktuxu"

Pemrenue 3amay o reme "Cria
TSOKECTH M 3aKOH BCEMUPHOTO
TArOTEHUS"

IIepBas kocMu4ecKas CKOPOCTb.
HesecomocTs 1 neperpysku

PaBHOBECHE MaTepUAIBHOW TOYKH.
AOGcomoTHO TBEPAOE TEIO.
PaBHOBecue TBEpIOTO TENA C©
3aKPEIUIEHHONW OCBIO BPAILICHHUS.
MowmeHnT cunsl. L{eHTp TsKecTH

PaBHOBECHE MaTepHAIBHON TOYKH.
AOGcomoTHO TBEPAOE TEIO.
PaBHOBecue TBEpIOTO TEMA C
3aKPEIUIEHHONW OCBIO BPAILICHHUS.
MowmeHnT cunsl. L{eHTp TsKecTH

Pertennie 3agaud mo reme "MoOMEHT
cwibl. LleHTp TsxecTn"

[ToaroroBka K KOHTPOJILHOM pabOTE MO

TeMe "MexaHnuecKoe NBIKEHHUE.
Bs3aumogetictBue Ten"

KonTponbhas pabota no teme

"MexaHn4ecKoe IBHKEHUE.
BzaunmonetictBue Ten"

Nmnynbe Tena. Umnyabsc cuibl. 3aKoH

bubnuoreka [JOK
https://m.edsoo.ru/ff0af5f8

bu6nunoreka [IOK
https://m.edsoo.ru/ff0af33c

but6mmoreka [JOK
https://m.edsoo.ru/ff0afe36

but6mmoreka [JOK
https://m.edsoo.ru/ffOb02b4

but6mmoreka [JOK
https://m.edsoo.ru/ff0b0408

bubmuorexa [JOK
https://m.edsoo.ru/ffOb06ec

bubmuorexa [JOK


https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
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36

37

38

39
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41
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43

COXpAaHEHUS UMITYJIbCA. YIIPYTOE U
HEYIIPYTroe B3aUMOAECHCTBUE

Pemrenue 3agad mo reMme "3akoH
COXpaHEHHUs umIryJnca'

VYpok-koHpepenius "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"

Mexanunueckasi paboTa ¥ MOIIIHOCTb

Pabota cHIIBI TSIKECTH, CHITBI
YIPYTOCTH M CHIIBI TPEHUS

JlaGopaTopHnas paborta «OnpeneneHue
paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JIBUYKEHHUH Teja 110
TOPU30HTAILHOM TOBEPXHOCTH»

CBs3b 3HEpruu U paboTHI.
[TorennmanbHas SHEPrUs
Kunernueckas sneprus. Teopema o
KMHETUYECKON SHEPIUHU

3aKOH COXpaHEHUs SHEPTUH B
MEXaHHUKE

Jlaboparopnas pabota «/3ydyenue
3aKOHa COXPAHEHUS SHEPTUID)
KonebarenbHoe 1BUXKEHNE U €r0
XapaKTePUCTUKH

3aryxaromue KoieOaHusl.
BoinyxneHnsie kosnebanus. Pezonanc

MaremaTuuecKuid U NPy KUHHBINA
MasiTHUKU

https://m.edsoo.ru/ffOb07fa

but6mmoreka [JOK
https://m.edsoo.ru/ffOb096¢c

bubnuoreka [JOK
https://m.edsoo.ru/ffOb0a84

bubnuoreka [IOK
https://m.edsoo.ru/ffOb0db8

bubmmoreka [IOK
https://m.edsoo.ru/ffOb0c32

but6mmoreka [{IOK
https://m.edsoo.ru/ffOb12fe

bubmuorexa [JOK
https://m.edsoo.ru/ff0b1858

bubmuorexa [JOK
https://m.edsoo.ru/ff0b20f0



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
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49

50

51

52

53

54

VYpok-uccnenoanue «3aBUCUMOCTh
nepro/ia KojaeOaHuil 0T KECTKOCTH
IPY>XUHBL ¥ MACCHL I'Py3a»

HpeBpameHHe SHEPIUU 1pu
MEXaHUYECKHUX KOJICOaHMIX

Jlaboparopnast pabota «Onpezaenenne
94acTOTHI U TIepUOJIa KOJIeOaHMi
NPY>XKHUHHOTO MasiTHUKa)

Jlabopartopnas pabora «IIpoBepka
HE3aBUCHMOCTH TIEpHOJIa KoJIeOaHMit
rpy3a, OABEIIEHHOr0 K HUTH, OT
MAacChl Tpy3a»

Mexanunyeckue BoaHbl. CBOMCTBA
MexXaHW4YeCKUX BOJH. [IpomoapHbIC 1
MOTIEPEYHBIE BOJIHBI
Ypok-koHpepeHmus "MexaHndeckue
BOJIHBI B TBEPIAOM TEJIE.
Ceiicmuueckue BOJTHBI"

3Byk. Pactipoctpanenue u orpaxeHue
3BYyKa

Ypok-uccnenosanue "HabmroneHue
3aBHCHMOCTH BBICOTHI 3ByKa OT
4acToThI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUYECKHUI pE30HAHC
Ypok-koH(pepeHmus "YIbTpa3ByK U
MH(Pa3BYK B IPUPOJE U TEXHHUKE"

[ToaroroBka K KOHTPOJILHOM paboTE MO

bu6nunoreka [IOK
https://m.edsoo.ru/ffOb197a

but6mmoreka [IOK
https://m.edsoo.ru/ffOblaec

bubnuoreka [JOK
https://m.edsoo.ru/ffOb197a

bubmorexa [JOK
https://m.edsoo.ru/ffOb21fe

bubmuorexa [JOK
https://m.edsoo.ru/ff0b23ca

but6mmoreka [JOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
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56

S7

58

59

60

61

62

63

64

TeMe "3aKOHbI COXPaHEHHUS.
Mexannueckue KojieOaHus U BOJIHBL"

Konrponsnas pabora no teme
"3akoHbl cOXpaHeHus1. Mexanndyeckue
KoJyieOaHusl U BOJIHBI"

DNeKTPOMarHuTHOE TOJIE.
DNEeKTPOMarHuTHbIE BOJTHBI
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-koudpepennus "[lkana
3JEKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBaHne 37€KTPOMarHUTHBIX
BOJIH JIJIs COTOBOM CBsI3U"

VYpoxk-uccienoanue "M3yuenue
CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
MOMOIIBI0 MOOMIIBHOTO TenedoHa"

Pemenue 3agau Ha onpeneneHe
HaCTOThI U JJINHBI BJ'IGKTpOMaI‘HI/IT HOI>'I
BOJIHEI

DneKTpoMarHuTHas Ipupo/ia CBETa.
CxopocTth cBeta. BonHOBBIE CBOICTBA
cBeTa

Hcrounuku ceera. I[IpsMonuneitHoe
pacrpocTpaHeHue CBeTa. 3aTMEHUS
Connua u JlyHst

3aKOH OTpaXEHMs CBETA. 3epKaJla.
Pewrenue 3anad Ha npuMeHeHUe
3aKOHA OTPAXKEHMsI CBETA

[Ipenomnenue cBera. 3akoH

https://m.edsoo.ru/ff0b25f0

bubnuoreka [JOK
https://m.edsoo.ru/ffOb2abe

but6mmoreka [{OK
https://m.edsoo.ru/ffOb2fe6

but6mmoreka [IOK
https://m.edsoo.ru/ffOb2c6c

bu6nunoreka [JOK
https://m.edsoo.ru/ff0b31d0

bubmuorexa [JOK
https://m.edsoo.ru/ff0b3658

but6mmoreka [JOK
https://m.edsoo.ru/ff0b38c4

but6mmoreka [JOK


https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
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74

MMpEIOMJICHUSA CBCTA

[TonHOE BHyTpEeHHEE OTpaKEHUE CBETA.
Hcnonp30BaHre NOTHOTO BHYTPEHHETO

OTpaKCHUS B ONTHYECKUX CBETOBOAAX
Jlaboparopnas padota "UccnenoBanue
3aBUCHUMOCTH yTJia PEITOMIICHUS
CBETOBOTO JTy4a OT yIJIa MaJIeHUs Ha
rpanute "Bo3ayx-crexkio""
Ypok-koudepennus "Mcnonp3oBanue
MIOJTHOTO BHYTPEHHETO OTPaKCHHUS:
CBETOBOJIBI, OIITUKOBOJIOKOHHAS CBA3b"

JInasel. OnTudeckas cvjia JUH3EI

[TocTpoenue n3o00pakeHUi B JIMH3AX

Jlaboparopnas padota "Onpenenenne
(OKYCHOTO pacCTOSTHUS U ONTHYECKOMN
CHUJIBI COOMpAFOIIEH JTMH3BI"

VYpok-koHpepeHus "OnTudeckue
JIMH30BBIE TPUOOPHI"

I'na3 kak ontuyeckas cucreMa. 3peHue

Ypok-koHpepentms "ledexTo
3penus. Kak coxpanurs 3peHue"
Pasnoxxenue 6emoro cBeta B CIIEKT.
OmnpiTel HetoTona. Crioxxenue
CHEKTpaJbHBIX LIBETOB. [{ucnepcus
CBeTa

https://m.edsoo.ru/ffOb3aea

but6mmoreka [IOK
https://m.edsoo.ru/ffOb3c5c¢c

bub6mmoreka [IOK
https://m.edsoo.ru/ffOb3f2c

bub6mmoreka [IOK
https://m.edsoo.ru/ffOb444a

bub6mmoreka [IOK
https://m.edsoo.ru/ff0b4206

bubnunoreka [JOK
https://m.edsoo.ru/ffOcOa7e

bubnunoreka [JOK
https://m.edsoo.ru/ff0b4684

but6mmoreka [JOK
https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
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JlaGopaTopnas pab6ora "OnbITh IO
pas3oKeHuIo O6eJI0ro CBeTa B CIEKTP
BOCITPUSATHIO [[BETA MPEAMETOB MPH UX
HaOJIIOJICHUH Yepe3 [IBETOBBIC
¢bunbTphI"

VYpok-nipaktukyM "BoaHoBbIe
CBOMCTBA CBETA: IUCIIEPCHS,
unTepdepenus u quppaxuus'”
OmnbiThl Pesepdopaa u miianerapHas
MOJIENb aTOMa

[Toctynatel bopa. Moaens atoma bopa
Hcnyckanue U MOTJIOLIEHUE CBETA
atomoM. KBaHTsl. JInuneiiuaTele
CHEKTPbI

VYpoxk-npaktukym "Habmonenue
CIIEKTPOB UCITyCKaHUS"

PagnoakTUBHOCTE U €€ BUIBI

Crpoenue atomHoro siapa. Hyknonnas
MO/JIEJIb

PaanoakTiBHBIE IPEBpAIIEHUS.
H30TomsI

Pewmenue 3anau o reme:
"PagunoaxkTuBHBIE IpEBpaIeHUS"
[lepuon nonypacnanaa
VYpok-koHpepeHuus "PaguoakTuBHbIE
U3ITy4eHUs B IPUPOJE, METUIIUHE,
TEeXHHKE"

bubnuoreka [IOK
https://m.edsoo.ru/ffOcOe2a

but6mmoreka [{OK
https://m.edsoo.ru/ff0c12a8

bubnunoreka [IOK
https://m.edsoo.ru/ff0cl144c

but6mmoreka [JOK
https://m.edsoo.ru/ff0c1550

but6mmoreka [JOK
https://m.edsoo.ru/ff0c1672

but6mmoreka [IOK
https://m.edsoo.ru/ffOcl18ac

bubmuorexa [JOK
https://m.edsoo.ru/ff0clal4

bubmuorexa [JOK
https://m.edsoo.ru/ffOclb4a

bubnuoreka [JOK
https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
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IMPOBEPAEMBIE IIPE/IMETHBIE PE3YJIbBTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOTI'O
OBILIEI'O OBPA30BAHUA

7 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

11 HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

12 pasiinydaTth ABJICHUA II0 OINHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (bl/ISI/I‘-ICCKOC SIBJICHUC

pacro3HaBaTh TPOSIBIICHHE W3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
13 OKpYy XarolleM MUpe, B TOM 4Hclie (pU3NYECKUE SIBICHUS B MPUPOJE,
IIPU 3TOM TIEPEBOJUTH MPAKTHUECKYIO 3a7auy B yueOHYIO, BBIICIISATH

CYILIECTBEHHbIE CBOICTBA (MIPU3HAKN) (PUBNUECKUX SABIICHUIN

ONMCHIBATh HW3yYEHHBIC CBOWCTBA Tel W (DHU3MUYECKUE SIBICHUS,
ucnoib3ysd (u3nyeckue BETUYMHBI, IPU OINUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICH HCIOIB3yeMbIX BEJIMYUH, WX
1.4 0003HaYECHMS U eIUHUIIBI (PU3NYECKUX BEIHMYUH, HAXOJUTH (OPMYIIbI,
CBSI3BIBAIOIIME JIaHHYIO  (DM3MUYECKYIO BEIUYMHY C JAPYTUMH
BEJIMYMHAMHU,  CTPOUTh  TpapUKHd  H3YYEHHBIX  3aBHCHMOCTEH

(hbUBUYECKUX BETMYUH

XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3UYECKUE SIBJICHHUS U TIPOIECCHI,
L5 WCMOJIb3YySl W3YYEHHBIE 3aKOHBI, IIPU 3TOM JaBaThb CJIOBECHYIO
(bopMyTHMpPOBKY 3aKOHa M  3alMCHIBATh €T0 MaTeMaTHUYeCcKoe

BBIPpAXXCHUC

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOIECCHl U CBOWCTBA TEN, B TOM
yhclie M B KOHTEKCTE CHUTyallMd MpPaKTHUKO-OPUEHTUPOBAHHOTO
16 XapakTepa: BBIIBJIATh MPUYMHHO-CIEICTBEHHbIE CBSI3U, CTPOUTh
' oObsicHeHWe u3 1 — 2 JIOTMYEeCKHX ImaroB ¢ omopod Ha 1 — 2
U3yUYEHHBIX CBOMCTBA (PM3NYECKUX ABICHUN, (PU3MUECKUX 3aKOHA WIIU

3aKOHOMEPHOCTH

1.7 pemath pacuéTHble 3aAauu B 1 — 2 AeMcTBUSI, UCHOIB3YSl 3aKOHBI U



1.8

1.9

1.10

1.11

1.12

1.13

1.14

(dopMyIbl, CBA3bIBaOIIME (PU3NUECKHE BEIMUUHBI: HA OCHOBE aHaIM3a
yCIIOBUSL 33Jaud  3alUChIBaTh KPaTKOE YCIOBHUE, MOJCTaBIATh
¢u3nyeckue BeIUUYUHBI B POPMYJIBI U TPOBOAUTH PACUETHI, HAXOIUTh
CIpaBOYHbIE JaHHbIE, HEOOXOAUMBIE JJISl PELIEHUs 3ajad, OLIEHUBAThH

pPCAIMCTUIHOCTD HOHy‘IGHHOfI (1)H3H‘160KOI>1 BCIINYHNHBI

pacno3HaBaTh MPOOJIEMBbl, KOTOPbIE MOXKHO PEIIUTh HPHU MOMOLIA
(U3NYECKUX METOJIOB, B ONHCAHWU HCCIIEJOBAHUS  BBIACIATDH
npoBepsieMoe  MpEeANnoiokeHue  (TUHmoTesy),  pa3iuyarb |
WHTEPIPETHUPOBATh TOJYYEHHBIH pe3yJbTaT, HAXOAWUTh OIIMOKH B

XOJ¢€ oIlbITa, A€JIaTh BBEIBOJBLI I10 €I'0 pE3yJibTaTaM

NPOBOJUTH OMBITBI 0 HAOMIOACHUIO (DU3MUYSCKUX SIBICHUH WU
¢u3nueckux  CBOWCTB  Tel:  (OpMyIUpOBaTh  MPOBEPSEMBIC
NpPENONIOKEHUs, CcOOMpaTh  YCTAaHOBKY M3  NPEIIOKEHHOTO

000pyI0BaHUS, 3aIUCHIBATH XO/1 ONBITa U (JOPMYIUPOBATH BHIBOJIBI

BBINOJIHATh NPSMBIE MU3MEPEHHS C HCIIOJIB30BAHMEM aHAJIOIOBBIX H
uu(ppoBbIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUA NPUOOPOB C y4ETOM

3aJJaHHOI a0COIIOTHOM MOTPEUIHOCTH U3MEPEHUI

IPOBOJUTH  MCCJIENOBAHWE  3aBUCUMOCTH  OJHOH  (PU3HYECKOH
BEJIMYMHBl OT JPYroil C UCIHOJIB30BAHUEM MPSAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAHMU Y4EOHOIO MCCIEIOBaHHUSA, COOMpPATH
YCTAHOBKY M BBIIIOJIHATH U3MEPEHHUSI, CIENys NPEII0KEHHOMY IIJIaHy,
(uKCUpoBaTh Ppe3yNbTaThl MOJYYEHHOH 3aBUCUMOCTH (U3UUYECKUX
BEJIMYMH B BUJE MPEUIOKEHHBIX TaOIHIl U TpapuKOB, AJaTh BHIBOJIBI

10 pe3yJibTaTaM UCCIICAOBAHUA

IOPOBOJUTh KOCBEHHBIE H3MEPEHHs (PU3MUYECKHX BEIMYUH, CIEeays
NPEeIO)KEHHON MHCTPYKIMH: TIPU BBITOJTHEHUN M3MEPEHH COOMpaTh
JKCIIEPUMEHTAIBHYI0 YCTAHOBKY M BBIYMCIIATH 3HAYEHHE HCKOMOMU

BCJINYHHBI

coOnrofarh IpaBWia TEXHMKM Oe3omacHocTH 1pu  pabore ¢

1abopaTOpHBIM 000PYTI0BaHUEM

yKa3blBaTh MPHUHIMIBI  JACHCTBUS TOpUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapakTepU30BaTh MPUHIUIIBI JIEUCTBUS HM3YYEHHBIX
MPUOOPOB M TEXHUYECKUX YCTPOMCTB C TOMOINBI0 WX OIHMCAHWS,
WCTIONB3Yysl 3HaHUS O CBOMCTBaX (DM3MYECKUX SIBICHUU U

HE0OXOaUMBbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH



1.15

1.16

1.17

1.18

1.19

8 KVIACC

Kox
NpoBepsieMoro
pe3yJibTara

11
1.2

NOPUBOIUTH TpHUMEpbl (HAXOAWTh MHGMOPMAIMIO O MpHUMEpax)
MPAKTUYECKOTO UCTIOIh30BAHUS (DU3UUYECKUX 3HAHUI B MOBCETHEBHOMN
KHU3HM Ui oOecriedeHusi ©Oe€30macHOCTH MpU  OOpalleHuH ¢
pruOOpaMy U TEXHUYECKUMU YCTPOICTBAMH, COXPaHEHUS 3710POBbs U

CO6J'IIO,Z[CHI/I$I HOPM 5KOJIOTUYCCKOI'O ITOBEACHUS B OKPY)KaIOHleﬁ cpeae

OCYUIECTBIISATh OTOOP MCTOUYHUKOB MHpopManuu B cetu MHTepHET B
COOTBETCTBUM C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCA 3HAHUW M MyTEM CpPAaBHEHMS PA3JIMYHBIX HCTOYHUKOB
BBIJICJIATE MH(OpMAIUIO, KOTOpast SBISETCS NPOTHBOPEYMBON HITH

MOJKET OBITH HeﬂOCTOBepHOﬁ

UCII0JIb30BATh npu BBIIIOJIHEHUH y4eOHBIX 3a1aHUI
HAYYHOIOIYJISIDHYIO ~ JIUTepatypy  (usmueckoro  cojep:KaHus,
CIIpaBOYHbIE MaTepHaslbl, pecypcbl cetn VHTepHeT, BianeTh
npuéMaMi KOHCIIEKTUPOBaHMS TEKCTa, IpeoOpa3oBaHus HHPOPMALIUU

U3 OJIHOM 3HAKOBOM CHUCTEMBI B IPYTYIO

CO03/1aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpManun (U3NIECKOro
COJIep’KaHus, B TOM 4YMCJIE IMyOJUYHO JeNaTh KpaTKue COOOIIEHUS O
pe3yibTatax MPOEKTOB WM Y4YeOHBIX HCCIEOBaHUM, NPU 3HTOM
rPAMOTHO HCIIOJIB30BaTh W3YYCHHBIM ITOHATUHHBIN anmapar Kypca

(I)I/I3I/IKI/I, COIMPOBOKAATH BBICTYIIJICHUC npe3eHTauHeI71

IIpH BBIITOJIHCHHUU y‘-ICGHBIX IMPOCKTOB U I/ICCJ'IGIIOBaHI/Iﬁ pacupeacisAaTb
0053aHHOCTH B Tpynrme B COOTBETCTBUU C IMMOCTABJICHHBIMU 3aJjadaMH,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa I(CﬁCTBPIfI, aICKBATHO OIICHHMBATH
COOCTBEHHBIH BKJIad B JCATCIBHOCTHL TI'PYIIIIbI, BBICTPAWBATH
KOMMYHHKATHUBHOC B3aHMOHCﬁCTBHe, YUUThIBaA MHCHUC

OKPY>KaOIIHNX

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI

o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs

HCIIOJB30BAaTh IIOHATHUA

pas3iinyaTth ABJICHUA I10 OIMMHMCAHUIO HX XapPAaKTCPHBIX CBOWMCTB U Ha



1.3

14

1.5

1.6

1.7

1.8

1.9

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/I?»I/I‘ICCKOC SIBJICHHUC

pacmo3HaBaTh MpPOSBIECHUE M3YUYEHHBIX (U3MUECKUX SBICHUNA B
OKpY’KalOIIeM MHpE, B TOM 4YHCiIe (U3UUECKUE SBICHHUS B MPHUPOIE,
MIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a/lady B y4eOHYIO, BBIICISAThH

CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINICCKUX SIBICHUIN

ONMCHIBATh HW3yYEHHBIC CBOWCTBA Tel W (hU3MUYECKUE SIBJICHUS,
UCNONb3ys (U3NYECKHE BEJIMYUHBI, IPH ONUCAHUU IPABUIIBHO
TPakTOBaThb  (DU3MYECKHH  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HaYeHMS U €IUHULIBI (PU3NYECKUX BEIMUYUH, HAXOJUTH (POPMYIIbI,
CBSI3BIBAIOIME JIAaHHYI0O  (PU3MYECKYI0O BEIMYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTh  TIpapUKd  M3Y4YEHHBIX  3aBHCHMOCTEH

(bU3HUECKUX BEIIMYUH

XapaKTCPU30BaTh CBOMCTBaA TCII, (I)I/I3I/ILICCKI/IC SABJICHUA U IIPOLECCCHI,
HUCIIOJIB3Yysd HM3YUYCHHBIC 3aKOHBI, IIpU J3TOM [OaBaTb CJIOBECHYIO
(I)OpMy.TII/IpOBKy 3aKOHa MW  3alMChIBaThb €ro  MaTreéMaTU4dCCKOC

BBIPAKECHHE

OOBACHATH (PHU3MUYECKUE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00BsCHEHUE U3 1
— 2 JOrMYecKUX LIaroB ¢ Momompbio 1 — 2 u3yuyeHHBIX CBOICTBa

(u3nyecKuXx sIBICHUN, GPU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

pemarb pacyéTHble 3a7auu B 2 — 3 JEMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBA3bIBaONIME (PU3NUYECKHE BEIMUUHBI: HA OCHOBE aHAIM3a
YCIOBUS 3a/1a4y 3alUChIBATh KPATKOE YCIOBUE, BBIABIATH HEOCTATOK
JAHHBIX U1 pELIeHHs 3a/lauyd, BbIOMpATh 3aKOHBl U (HOPMYJIBI,
HeoOXoauMble Ui €€ pelleHus, IPOBOAUTHh pacdy€Tbl U CPAaBHUBATH
NOJY4YeHHOE 3HaueHue (U3NYECKONW BEIUYMHBI C HW3BECTHBIMHU

JaHHbIMHA

pacno3HaBaTh NpPOOJEMBI, KOTOPbIE MOYKHO PEIIUTh IPHU IMOMOLIA
(u3NYEeCKUX METO/I0B, UCIIOJIb3YsI ONIMCAHUE HCCIIEIOBAHNUS, BBIIEIATh
IPOBEPSIEMOE IPENIOJIOKEHNE, OLIEHWBATh MPABWIBHOCTH IOpsIKa
IIPOBEJCHUS MCCIEA0BaHNUS, 1€]1aTh BBIBOBI

MPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUYECKUX SBICHUN WU
¢u3nyeckux  CBOMCTB  Tel:  (OpPMYyJIHMpOBaTh  NPOBEpsieMbIe

MPENANoNIOKEeHNs, CcoOMpaTh  YCTaHOBKY U3  IPEAJIOKEHHOTO



1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

1.18

O60py,HOBaHI/I$I, OIMIKCBIBATHh X0/ OIIbITa U (1)OpMy.]'II/IpOBaTI> BBIBOJbI

BBIIIOJIHATH IPSAMBIE HM3MEPEHUS C HCIOIB30BAHMEM aHAJIOTOBBIX
npuOOPOB U AATYMKOB (PU3MUECKUX BEIUYHH, CPABHUBATH PE3YJILTAThI

M3MEPEHUH ¢ YIETOM 3aJaHHOM a0COIFOTHOM MOTPEITHOCTH

MPOBOJUTH  HCCIEAOBAaHWUE  3aBUCHMOCTH  OJHOW  (DU3HUYECKOM
BCIIMYHUHBI OT IIpyI‘Oﬁ C HCIIOJIB30BaHUCM HpSIMBIX PI3MCp€HHI71:
IUIAHUPOBATh HCCJEAOBAaHUE, COOMPATh YCTAHOBKY W BBITIOJHATH
W3MEpEeHUs, CIIeAys TMPEMIOKEHHOMY  IUIaHy, (DUKCHPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCHUMOCTH B BHUC TaOIUIl U TpadHKOB,

ACJIaTh BBIBOALI 110 PE3yJIbTaTaM UCCIICAOBAHUA

NPOBOJIUTh  KOCBEHHbIE  M3MEpeHHs  (U3MYECKUX  BEJIMYUH:
IUIAaHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys IPEeMJIOKCHHOM HHCTPYKLUUH, M BBIYUCIATH 3HAYCHUE

BCJIMYNHBI

coOnrofaTh IMpaBWia TEXHMKM Oe3omacHOCTH 1npu paboTe ¢

1a0opaTOpHBIM 000pyI0BaHUEM

XapaKTepu30BaTh HPUHIUMBI JIEHCTBUA HU3YyUYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa MX OIMCAHUA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (DU3MYECKUX SBJICHUA U HEOOXOJUMbIE

(u3nyeckre 3aKOHOMEPHOCTH

paCHO3HaBaTb HpOCTBIG TCXHUYCCKHUC yCTpOﬁCTBa 148 I/ISMepI/ITeJIBHBIC
pUOOPHI IO CXeMaM M CXEMaTHYHBIM PUCYHKAM, COCTABIISITH CXEMBI
SJIEKTPUYECKUX IEenel C TMOCIEA0BATEIbHBIM W NapajuieIbHbIM
COCIMHCHUEM  DJIEMEHTOB, pa3nyas YCJIOBHbIE  00O3HAYCHUS
3JIEMEHTOB IEKTPUYECKUX LEMen

NPUBOJIUTH TPHUMEPHl (HAXOAWTh HMHGOPMAIMIO O MPHMEpax)
MPAKTUYECKOTO MUCIOJIb30BaHUS (PU3NUECKUX 3HAHUW B MIOBCETHEBHOM
KU3HU i oOecriedeHHss O€30MacHOCTH TMpU  OOpamieHuu ¢
npudopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHECHHSI 3I0POBbS U
cOOJTI0IEHHSI HOPM DKOJIOTHYECKOTO TTOBEJCHUS B OKPY KAIOIIeH cpefie
OCYIIECTBIISATH MOUCK HHPOPMAIUH (HU3HUECKOTO COACPKAHUS B CETU
HNHTepHeT, Ha OCHOBE HMMEIOIIMXCA 3HAHMM W TYTEM CpPaBHEHMS
JOTIOTHUTEBHBIX HMCTOYHUKOB BBIACIATH HWHGOpPMAIMIO, KOTOpas

SBJISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITh HEIOCTOBEPHOM

HCIIOJIb30BaTh IIPpU  BBINNOJHCHUU y‘—Ie6HBIX BallaHI/Iﬁ HAay4HO-
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1.20

9 KUIIACC

Kon
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11

1.2

13

1.4

HOMYJISIPHYIO JINTEpaTypy (U3NYECKOro COJEepXkKaHUs, CIPaBOYHbIE
Marepuanbl, pecypcsl ceTtu MHTepHeT; Binaaerb npuémMamu
KOHCIIEKTUPOBAHMsI TeKCTa, MpeoOpa3oBaHusi HHGOPMALUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKHUE YCTHBIC COOOIICHMS,
000011ass WHPOPMAIMIO W3 HECKOIBKUX HCTOYHHUKOB (PU3UUYECKOTO
COJIEp)KaHUsl, B TOM 4YHCIIC MYOJIMYHO MPEICTABIATh PE3yJIbTATHI
MPOCKTHOW MJIM HCCIIEIOBATEIbCKOM JEATEIBHOCTH, IPH ITOM
rpaMOTHO HCIIOJIb30BaTh M3YYEHHBI MOHATUWHBIA amnmapar Kypca

(hu3HKH, COPOBOXKIAThH BHICTYIICHUE TPE3eHTallUeH

IPU BHIIOJHEHUH Y4Y€OHBIX MPOEKTOB M UCCIENOBAHUN (PU3NUECKUX
MPOIIECCOB pacHpeAesaTh 0OSI3aHHOCTU B TPYIIIIE B COOTBETCTBHU C
NOCTaBJICHHBIMM  3a/Jla4aMM, CJIEAWTh 3a BBINOJIHEHUEM IUIAHA
JEUCTBUA UM  KOPPEKTHUPOBATh  €ro, aJIeKBaTHO  OLICHUBATH
COOCTBEHHBI BKJaJ B JCATEIbHOCTb TPYNIbl, BBICTPAUBATDH
KOMMYHHUKAaTUBHOE  B3aUMOJECHCTBHE,  MPOSABISS  T'OTOBHOCTh

paspematb KOHGIUKTHI

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus

HCIIOJIb30BATh U3YUCHHBIC ITOHATHUA

pas3iiniaTth ABJICHUA IO OHNHMCAHHUIO HX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC€ OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bI/ISI/I'—IeCKOC SIBJICHUE

pacno3HaBaTh MpPOSBIEHUE W3YUYEHHBIX (U3MUECKUX SBICHUNA B
OKpY’KaloIleM MHpE, B TOM 4YHucCie (U3NUECKUe SBICHHUS B MPHUPOIE,
IPY 3TOM TEPEBOAMUTH MPAKTHUYECKYIO 33/1a4y B y4eOHYIO, BBIACTATH

CYILIECTBEHHBIE CBOICTBA (MIPU3HAKN) (PUINUECKUX SIBICHUN

ONUCHIBaTh H3yYEHHBIE CBOWCTBA Tel U (hU3MUYECKHE SIBJICHUS,
UCTIONB3Yysl (U3NYECKHe BEIMYUHBI, TPH OMUCAHWU TPABUIIBHO
TPakTOBaThb  (DU3MYECKMH  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003Ha4YEeHMSI U €UHUIBI PU3NUECKUX BEJIUYUH, HAXOAUTH (POPMYJIBI,

CBS3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYHUHY C JPYTHUMH



1.5

1.6

1.7

1.8

1.9

1.10

1.11

BCINYHMHaAMHU, CTPOUTH Fpa(1)I/IKI/I HN3YYCHHBIX 3aBHUCHUMOCTEMN

(hU3HYECKUX BEIIMYUH

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MYECKHE SIBICHHUS M IPOLECCHI,
WCIOJIb3Yysl W3Yy4YCHHBIC 3aKOHBI, IIPH OTOM JaBaThb CIIOBECHYIO
(GOpMYIMpPOBKY 3aKOHa W 3alMChIBaTh €ro MaTeMaTH4ecKoe

BBIPAXKCHUC

OOBSACHATH (YU3UUECKHE MPOIECCH M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE€ CHUTyalli IPaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISBJIATH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMYecKUX LIaroB C MOMOIIBI0O 2 — 3 W3yuYeHHBIX CBOICTBa

(1)H3PILI€CKI/IX ﬂBHCHHﬁ, (bl/ISI/I‘IeCKI/IX 3aKOHA UK 3aKOHOMEPHOCTHU

pemaTh pacu€THble 3a7adu (OmUparommecs Ha cucremMy w3 2 — 3
YpaBHEHMIi), HCHOIB3Ysl 3aKOHBl W  (QOPMYJbI, CBS3bIBAIOIINE
¢Gu3nyeckue BEIMUYUHBI: HA OCHOBE aHAlIM3a YCJIOBUS 3a7auu
3alUChIBaTh KPAaTKOE YyCIIOBUE, BBIABIATH HEAOCTAIOUIME  WJIU
n30bITOYHBIE JJaHHBIE, BEIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMbIE
JUISL PELIEHUs, NMPOBOAUTH PACUETBl M OLEHUBATh PEAIMCTUYHOCTH

MIOJIy4€HHOT0 3HAa4eHUs (PU3NUECKON BETUUNHBI

pacro3HaBaTh NpPOOJIEMbI, KOTOPbIE MOXKHO PELIMTh MpU HOMOIIU
(U3MYECKUX METOJIOB, UCIIONb3Ysl OMHUCAHUE UCCIEIOBaHUS, BBIACIATH
MIPOBEPSIEMOE NPEIIOIOKEHUE, OLICHWBATh NPAaBUIBHOCTh TMOPSIKA
NIPOBEICHUS HUCCIICOBAHUSA, JEJIaTh BBIBOJABI, HMHTEPIPETUPOBATH

pe3yJIbTaThl HAOIIOICHHI 1 OTTBITOB

NPOBOJUTH OMNBITBI 10 HAOMIOACHUIO (PU3MUYECKUX SIBICHUH WU
(U3MUECKUX CBOWMCTB TEN: CAMOCTOSATEIFHO COOMpPATh YCTAaHOBKY U3
M30BITOYHOTO Habopa 00OpyAOBaHUS, OMHMCHIBATH XOJ OMbITA U €ro

pe3ynbTaThl, GOPMYJIUPOBATH BHIBOJIBI

NPOBOJIUTH TPH HEOOXOAMMOCTH CEPUI0 TPSIMBIX HW3MEPEHUH,
oTpenieNisisi cpelHee 3HaueHUe H3MepseMol BeMMYMHBI ((POKyCcHOE
paccTostHue coOuparomiell JUH3bI), 00O0CHOBBIBaTH BBIOOp cIrocoba

U3MepeHust (M3MEPUTEIHHOTO Mprudopa)

IPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C
WCIIOJIb30BaHUEM MPSAMBIX M3MEPEHHUH: IJIaHUPOBATh HCCIIEI0BaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (UKCHPOBATh pe3yJIbTaThl

HOJ'Iy’-IeHHOI\/'I 3aBUCHUMOCTH (1)H3I/I‘-ICCKI/IX BCJINYHNH B BUJIC Ta6J'II/IHI/I



1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

rpa(l)I/IKOB, ACJIaTh BBIBOJABI IO PE3YJIbTaTaAM UCCIICAOBAHUA

MPOBOAUTh  KOCBEHHbIE  U3MEpPEHHs  (U3NYECKUX  BEJIUYMH:
IUTAHUPOBATh U3MEPEHUsI, COOMPaTh 3KCIIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBINOJHATh M3MEPEHHUs, CIeAys NpPEeIIOKEHHOW HWHCTPYKIIMH,
BBIUMCIIATh 3HAYEHHWE BEIMYMHBI M aHAJIM3UPOBATh I1OJyYEHHBIE

Pe3yNbTaThl ¢ yYETOM 3a/1aHHOM MOTPEHIHOCTH U3MEPEHUN

CO6J'IIO,Z[&TI) ImpaBujia TEXHUKH 0e30macHOCTH Ipu pa60Te C

1a0opaTOpHBIM 000pYI0OBaHUEM

pas3inyaTth OCHOBHbIE MPHU3HAKM HM3YYEHHBIX (PU3MUYECKUX MOJelneil:
MaTepuajibHas TOuKa, abCONIOTHO TBEPAOE TEJIO0, TOUEUHBIH UCTOUHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHas

MOJCJIb aTOMHOI'O gapa

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX HIpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMCAHUSA, HUCIOJIb3Ys
3HaHUA O CBOMcTBaX (U3MUECKUX SBICHUM U HEOOXOAUMBbIE

(I)I/I3I/ILIGCKI/IC 3aKOHOMCPHOCTHU

HCIIOJIb30BAaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKM H3YUYEHHBIX
TEXHUYECKUX YCTPOWCTB, WU3MEPUTEIIBHBIX pruOopoB u
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHICHUH Y4eOHO-IIPAKTUYECKUX
3a/1a4, ONTUYECKHUE CXEMBI Ul IOCTPOCHUS U300paKEHUH B TIOCKOM
3epKajie ¥ coouparolei JuH3e

NPUBOIUTH TNpHUMEpbl (HAXOAUTh MHGOPMALMIO O MpHUMEpax)
NPaKTUYECKOTO MCTOIB30BaHUS (PU3NIECKUX 3HAHUI B MOBCETHEBHOMN
KHU3HM Ui oOecriedeHuss O€30IacHOCTH TpU  OOpallleHuH ¢
npudopaMu U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAHEHUS 3/I0POBbS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJIOT'HYCCKOI'O ITIOBCACHUS B Opr>I(aIOHleI>'I cpeac

OCYUIECTBIISATH MOUCK HHPOPMAINH (HU3HMUECKOTO COACPKAHUS B CETU
WNuTepHer, camMoCTOSTENIEHO (OPMYJIHUPYS TOWCKOBBIA  3ampoc,
HaxOJUTh IYTH  ONPEACNICHHS  JOCTOBEPHOCTH  MOJy4YEHHOU
WHPOpMAIIMM HAa OCHOBE HWMEIONIMXCS 3HAHWA ¥ JOMOJIHUTEIBHBIX

HCTOYHHKOB

WCIIOJIb30BaTh IPHU  BBHIMNOJHEHMHM Y4YEOHBIX 3aJaHUl  Hay4dHO-
MOMYJIAPHYIO JIUTEPATypy (PU3UYECKOTO COJepKaHUs, CIPaBOYHBIE
Marepuanbl, pecypchl cetu MHTepHeT; BiaaeTb npuémMamu

KOHCIICKTUPOBAaHUA TCKCTA, npeo6pa30BaHI/1;1 I/IH(I)OpMaL[I/II/I U3 OJHOI



1.20

1.21

3HAKOBOW CHUCTEMBI B JAPYTYIO

CO371aBaTh COOCTBEHHBIC NHCHBMEHHBIE M YCTHBIC COOOLICHUS Ha
OCHOBe WH(pOpPMALIUM M3 HECKOJIBKUX HCTOYHUKOB (HPU3UIECKOTO
COCPKaHMA, MyOJIMYHO TPEICTABIATh Pe3yIbTaThl NPOCKTHOW WIN
UCCIICZIOBATENILCKOM  JEATENbHOCTH, TNPH  3TOM  T'PaMOTHO
MICTIONIb30BATh M3YUYEHHBIM MOHATHIHBIN ammapaT U3y4aeMoro pasjena
(GU3MKM U COMPOBOXKJIATh BBHICTYIUICHHE MPE3CHTALUECH C Y4ETOM

0COOCHHOCTEH ayAUTOPUU CBEPCTHUKOB

[P BBIOJHEHUH Y4EOHBIX MPOEKTOB M UCCIENOBAHUN (PU3NYECKUX
MPOIIECCOB pacHpeAesaTh 00SI3aHHOCTH B TPYIIIIE B COOTBETCTBHU C
NOCTaBJICHHBIMM  3a/Jla4aMM, CJIEJAWTh 3a BBINOJIHEHUEM IUIAHA
JEUCTBUA UM  KOPPEKTHUPOBATh  €ro, aJIeKBaTHO  OLICHUBATH
COOCTBEHHBI BKJaJ B JCATEIbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBHE,  MPOSABISS  T'OTOBHOCTh

paspematb KOHGIUKTHI



IMTPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

HpOBepHeMBIe 3JIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B IIO3HAHWM OKPYXAIOIIEI'O MHUPA

®duzuka — HaykKa O HIpHUPOAC. SIBneHust IpupoabI.
dOu3nueckue SIBJIICHUS: MEXaHHYCCKHC, TCIIJIOBBIC,

SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC

Ouznueckue BeduyuHBL.  3Mepenune  Qumueckux
BenuunH.  Dusmueckue  npubopsl.  [lorpemHocTsh

n3MepeHuil. MexayHapoHas CuCTeMa eIUHUIT

ECTCCTBCHHOH&y‘IHHfI METOJ IIO3HaHHA: Ha6J'IIO,Z[eHI/IC,
MMOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIABMIKCHUC THIIOTC3,
OKCIICPUMCHT II0 IIPOBCPKE THUIIOTES, 00BsICHEHHE

HaAOJIIOJaEMOTO SBJICHUSA
Onucanue GpU3MYECKUX SBJICHUH C TOMOIIBIO MOJIEIICH

[TpakTuyeckue paboOTHI:

###Par#t#113mepenre paccTosTHUIA.
###Par##HI3mepenrie 00bEMa KUAKOCTH U TBEPIOTO
Tena.

#H#Par##H#Onpenenenue pa3MepoB MaJIbIX Tel.
#H##Par###lI3mepenne  TemmepaTypbl TpPU  TTOMOIIH

FKUAKOCTHOI'O TCPMOMETPA U JaTHUKA TCMIICPATYPhLL

ITEPBOHAYAJIbHBIE CBEJJEHNM A O CTPOEHNUN BEIECTBA

7 KIIACC
Kox Kon

pa3iena JIEMEHTA
1.1
1.2
1.3

1
1.4
15
2.1

2
2.2
2.3

#H##Par###CTtpoeHre BelecTBa: aTOMbl B MOJIEKYJIbI, UX
pasMepel.  OMBITBI,  JIOKa3bIBAIOIINE  JUCKPETHOE
CTPOCHUE BEIIeCTBA

H#Hi##Par###]piokeHue  4YacTUIl  BeIIECTBa. CBa3p
CKOPOCTH  JIBIDKGHHSI YacTHI[ C  TEMIIEpaTypOM.
BbpoyHoBckoe nBmxkenue, nuddysus

B3aumoieficTBIE YaCTHI BEIIECTBA: IPUTHKEHUE H

OTTAJIKMBAHHC



2.4

2.5

2.6

#H##Par### ArperaTHple COCTOSHUSI BEIIECTBA: CTPOCHUE
ra3oB, JKUJIKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX) TEI.
B3auMocBs3p Mexy CBOWCTBaAaMM BEILECTB B Pa3HBIX
arperaTHhIX COCTOSHUSIX M WX aTOMHO-MOJIEKYJISPHBIM

CTPOCHUCM
OcobenHoct arperaTHbix COCTOSTHUH BOJBI

[IpakTuueckue paboOTHI:

#H#Par####01enka quaMeTrpa aTomMa METOJOM PSIoB (C
HCIIONIb30BaHueM (oTtorpaduii).

#HHPar###0nbiTel 10 HAOJMIOJEHUIO  TEIJIOBOTO
paciupeHus ra3oB.

#HHHPar###OnbpITBl M0 OOHAPYXKEHUIO JICHCTBUS CHII

MOJICKYJIAPHOI'O IMTPUTAXKCHUA

JIBWDKEHUE U B3AUMOJIEVICTBYE TEJI

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

Mexanunueckoe JIBUKECHUE. PaBHOMepHOE 51
HEPaBHOMEPHOE JIBH)KEHHE

###Par###CropocTs. Cpennsia CKOpOCTb npu
HEPAaBHOMEPHOM JBIDKCHHUH. Pacyér myTh W BpeMeHH
JIBHKCHUS

SBnenne uHepuuu. 3aKOH WHEpUUH. B3aumoneiicTBue
TEN Kak MPUYMHA U3MEHEHHUS CKOPOCTH JBUXKEHHUS TeJ.
Macca kak Mepa HHEPTHOCTH TeJa

#H#Par### imotHocTe BemecTBa. CBA3b IUIOTHOCTH C
KOJIMYECTBOM MOJICKYJI B €IMHUIIe 00BEMA BelIeCcTBa
Cuia KaK XapakTepUCTHKA B3aUMOJIEUCTBUS TEI

Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
MTOMOIIBIO THHAMOMETPA

#H#HPar##SIBnenne TAroTeHUsa M cuia Tsokectd. Cuna
TSKECTU Ha Jpyrux miaHerax. Bec tena. HeBecomocTthb
Cuna tpeHus. TpeHHE CKOJIBKEHHS W TPEHHE ITOKOSI.
Tpenue B Ipupoae U TEXHUKE

#H#Par###Cnoxenrue Cui, HaMpaBJIEHHBIX 10 OIHOU

npsiMoil. PaBHoIeiCTBYOIIIAs CUIT

[TpakTuueckue paboOTHI:



3.11

3.12

OnpeneneHne CKOPOCTH PABHOMEPHOTO  JABUKEHUS
(mapuka B KUAKOCTH, MOJEIU  DJIEKTPHUUYECKOIO
aBToMoOMNIE u Tak ganee). OmpeneneHue cpeaHen
CKOPOCTH CKOJBKEHHS Opycka WIM IIapuka IIo
HaKJIIOHHOM  1iockocTH. OnpeneneHue  MIOTHOCTH
TBEPAOTO Tena. OnbIThI, JEMOHCTPUPYIOIIHE
3aBUCHMOCTh pacTsDKeHUs (nedopMaiiuu) IpyKHHBI OT
IPWIOKEHHON  cuibl.  ONBITBI, JEMOHCTPUPYIOLINE
3aBUCUMOCTD CUJIbl TPEHHUSI CKOJIBKEHUSI OT Beca Tesla U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEH

@u3uyeckue SBICHUS B IIPUPOJIE: NIPUMEPHI JIBUKEHUS C
pasINYHBIMHA CKOPOCTSIMHU B JKUBOW M HEKUBOW IIPUPOAE,

JEUCTBHUE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

TexHU4YeCcKre yCTpOMCTBA: JMHAMOMETP, MOAIIUITHUKA

JIABJIEHUE TBEP/BIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

Hasnenue TBEpAoro tena. CrocoObl yMEHBIICHHS U

YBCIIMUCHUA OaBJICHUSA

JlaBnenue raza. 3aBUCUMOCTH JIaBJICHUS Ta3a OT 00béMa,

TeMIepaTypbl

[Tepenava maBneHus TBEPIABIMH TEIAMH, KUIAKOCTIMU H

razamu. 3axoH [lackans. [THeBMaTHUeCcKre MAILTMHEI

3aBUCUMOCTh  JIaBJICHUSI KUAKOCTH OT  TJIyOUHBI.
IMuapoctaTuaeckuii mapaaoke. CooOmIaromuecs CoCyIbl.

FI/I,Z[paBJII/I'-ICCKI/IC MEXaHU3MBbI

AtMmocdepa 3emnn u atmochepHoe naBieHue. [IpudanHb
CYIIECTBOBaHUS BO3AYITHOW oOomouku 3emun. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JABJICHUS OT

BBICOTEI HaZl YPOBHEM MOpPA

N3mepenne artmocdeproro nasnenus. [IpuGopbr ans
U3MepeHus aTMOC(HEPHOTO AaBJICHUS

JlelicTBue XUIAKOCTH W Ta3a Ha IOIPYKEHHOE B HHX
Teno. BreiTamkuBaromas (apXxumenoBa) cuiaa. 3aKOH
Apxumena

[InaBanue ten. Bo3gyxomnnaBanue



4.9

4.10

411

[TpakTryeckue paboTHI:

HccnenoBanne 3aBUCUMOCTH Beca Tela B BOAE OT
o0BbéMa TMOTpPYKEHHOM B OJKUAKOCTH 4YacTH Tela.
Onpenenenre BhITAIKUBAIOLIEH CUIIbI, JEHCTBYIONIEH Ha
TENO,  TOrpyXE€HHOE B JKMIKOCTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOUIEH CHUJIbI, JEHCTBYIOLIECH
Ha TEJIO B JKUAKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOIME  3aBUCHUMOCTb  BBITAJIKMBAIOLIEH
CHJIBI, JIEHCTBYIOLIEH Ha TEJIO B >KUIKOCTH, OT 00BEMaA
MOrPYKEHHOM B MKUJKOCTh YAaCTH T€Ja U OT IUIOTHOCTH
xunkoctu.  KoHcTpywpoBanue — apeomerpa  WIH
KOHCTPYMPOBAaHME  JIOAKM M  OIpefeciieHue  e€

rpy30H01bEMHOCTH

duzuueckue  ABICHUS B MPUPOJE:  BIHSHUE
aTMoc(hepHOTro JaBJICHHS HA KUBOW OpraHU3M, TUIABAHUE

pBIO

TexHuyeckue YCTPOMCTBA: COOOILIAIOLINECS COCY/IbI,
YCTPOMCTBO BOJAOINPOBOJAA, THAPABIMYECKHUM IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPILIHEBOM Hacoc,

apeomeTp

PABOTA, MOIIIHOCTD, SOHEPT'UA

5.1
5.2

5.3

5.4

5.5

5.6

5.7

5.8

5.9

Mexanuueckas pabota
MexaHuuyeckas MOIIHOCTb

HpOCTHe MCXaHHU3MBI: pbryiar, 6J'IOK, HaKJIOHHAas1

m10ckocTh. [IpaBuio paBHOBecHs pblyara
[IpumeHeHue npaBuiia paBHOBECHS pblyara K 0JI0Ky

«3o0n0T0€  TpaBwio»  MexaHMkH.  KoadduuueHt
MOJIE3HOTO neucTBus MEXaHHU3MOB. [TpocTsie

MCXAaHU3MBI B 6B1Ty N TCXHUKC
IloTenunanbHast SHEPTHUHU TCJId, IOAHATOI'O HAJ{ 3emnéi
Kunernueckas OHEPTHUA

IlonHas MexaHWYeckas OHCPIus. 3aKOH HM3MEHEHHS U

COXpPaHCHUA MEXaHUUYEeCKOMH OHEPTUn

[IpakTueckue padbOTHI:



###Par###Onpenenenne paboThl CHUJIBI TPEHUS MpPU
PaBHOMEPHOM JIBIDKCHHH Te€Jla TI0 TOPH30HTAILHOU
noBepxHocTu. MccnenoBaHnue ycinoBHii paBHOBECHUS
ppaara. M3mepenne KIIJI HakIOHHONW IIIOCKOCTH.

I/IayquI/Ie 3daKOHa COXpPAaHCHUA MEXaHMYECKOU SHEpPIrUun

dusnyeckue SBICHUI B npupoae: pblHaru B TEIIC

5.10
YeJIOBEKa
TexHUuecKne YCTpOMCTBA: pblyar, MOJABUXKHBIA U
5.11 HETIOJABMKHBIN OJIOKH, HAKJIOHHAS TIJIOCKOCTH, MPOCTHIC
MEXaHU3MBI B OBITY
8 KJIACC
Kona Kona
IIpoBepsiemble 31eMeHThI COAeP KAHMS
pasaena 3JIeMEeHTa
TEITJIOBBIE SIBJIEHM S
OCHOBHBIE  TOJIOXKECHHSI MOJICKYJISIPHO-KUHETHIECKON
61 TEOpUH CTPOCHHS BemecTBa. Macca H  pa3Mepsl
' MoyieKyJl.  OmbIThI, TOATBEPXKIAIONIME  OCHOBHBIC
MOJIO’KEHHUSI MOJIEKYJISIPHOKUHETUIECKON TEOPUH
Monenun  TBEPAOro, OJKHUIAKOTO W Ta3000pa3HOTO
6.2 COCTOSIHMM BemiecTBa. Kpucramimdeckue u amopgHbIE
Tea
OOBsicHEHHEe CBOWCTB Ta30B, KUJIKOCTECH U TBEPIBIX TEJ
6 6.3 HA OCHOBE TIOJIOKEHUH MOJEKYJISIPHOKUHETHUECKON
TEOpUHr
6.4 CmaunBaHUE M KalWUTSIPHBIE SIBJICHUS
6.5 TemnoBoe pacmupeHue U CKaTHe
5.6 Temneparypa. CBs3b TeMIEepaTypel CO CKOPOCTHIO
' TEIJIOBOTO JABHKCHHUS YaCTHI]
6.7 BuyTtpennsst sueprus. CriocoObl H3BMEHEHUsI BHYTPEHHEH
' SHEPTUU: TEeIUIoNnepeaada U COBEpIICHNE pabOThI
6.8 Bune teronepenayu: TEMIONPOBOJHOCTh, KOHBEKIIHUS,



6.9

6.10

6.11

6.12

6.13
6.14

6.15

6.16

6.17

N3JIYUCHUC

Kommyectso  TemmoTel. YaeidbHAsA  TEIUIOEMKOCTD

BE€IICCTBa

TemiooOMeH U TemIOBOE paBHOBECHE. Y paBHEHUE

TEIIOBOro OanaHca

IInaBnenue u OTBCPACBAHUC KPUCTAIIIMYCCKUX BCUICCTB.

yI[eJ'IBHaH TCIIJIOTA IIJIaBJICHUA

[TapooOpazoBanue u  KoHJeHcauus. Mcmapenue.
Kunenue. VYapenbHas  Ttemiota mapooOpa3oBaHUSL.
3aBUCUMOCTh TEMIIEpaTypbl KMIIEHUSI OT aTMOC(EPHOIro

JaBJICHUA
BraxxHocTh BO3ayXxa
9H€pI‘I/I$I TOIIJIMBA. yI[eHBHaSI TCIUIOTAa CropaHusia

[Mpunnuner  pabotel  TerioBbix  aurareneit  KIIJ]
TEIIOBOI'O JBUraTeis. TeIioBble ABHTATEIM M 3allluTa
OKpYXaIOIIEeH Cpeabl

3aKOH COXpaHEHUs U MPEBPAICHUSI SHEPTUH B TEIUIOBBIX

nporeccax

[IpakTudeckue pabOTHI:

HHHPar###ONBITEI O OOHApY)KEHUIO JEHCTBUS CHI
MOJICKYJIIPHOTO TIPUTSKEHUS.

#HHHPar###0npITel MO BBIPAIIMBAHUIO  KPUCTAJIOB
MOBAPEHHOM COJIM WJIH caxapa.

#HHHPar#H##0npITel 10 HaONIONEHHIO  TEIJIOBOTO
pacIIMpEeHUs Ta30B, )KHJIKOCTEH U TBEPIBIX TEI.
###Par###OnpeneneHue NaBlIeHUs BO3Jayxa B OayuioHe
HITPUTIA.

HHHPar###0nbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH
JaBJICHUs BO3JyXa OT €ro o0béMa W HarpeBaHUs WU
OXJIQKICHUSI.

H#HH#HPar###1IpoBepka runoTe3sl JTUHEHHOM 3aBUCUMOCTH

JUIMHBI  CTOJIOMKA KHJIKOCTH B TEPMOMETPHUYCCKOU



6.18

6.19

TpyOKe OT TeMIepaTyphbl.

###HPar#t#Ha0Onronenue W3MEHEHUS BHYTpPEHHEMN
SHEPTUU TeNa B Pe3yJIbTaTe TeIuIonepenadn U padoThl
BHCIITHUX CHII.

###Par#t#llccnenoBanue ABIEHUS TEMJIOOOMEHAa TpU
CMEIMBAaHUM XOJOJIHOW U TOpsYEH BOJIBI.
#H#Par###0npeneneHue KOJIM4YECTBa TEIIOTHI,
MOJTyYEHHOTO BOJIOW TIPH TEIUIOOOMEHE C HArpeThIM
METaJUTMYECKUM IIMITHHIPOM.

#H#Par###Onpenenenue  yneiabHOH  TEIIOEMKOCTH
BCILICCTBA.

###Par###ccnenoBanue mpoiecca UCTIapeHHUs.
##H#Par###OnpeneneHue OTHOCHTEIIBHOW — BJIQXKHOCTH
BO3/yXa.

#H#Par###0OnpeneneHue yAelbHOW TETUIOTHI TIJIaBICHUS

JbpJa.

®usnyeckue SBICHHUA B IPHUPOJAE: IOBEPXHOCTHOE
HaTSDKEHHE M KalWULIPHbIE SIBIEHUS B IPHUPOJE,
KpHUCTaJUIbl B Ipupoe, usnyuenue CosiHua, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHue POCHl, TYMaHa,

WHEs, CHETa.

TexHUUeckue yCTpOWCTBA:  KamWUISpbl, MPUMEPHI
UCIIOJIb30BAaHUSl KPUCTAJUIOB, >KMJIKOCTHBIA TEPMOMETD,
JaT4YUK TEeMIepaTyphl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBI, ICHUXPOMETp, IMapoBas TypOuHa,

JABUT'aTCJIb BHYTPCHHETO CIrOpaHus.

OJIEKTPUYECKUE U MATHUTHBIE ABJIEHWA

7.1

7.2

7.3

Onexrpuzanus Ten. J[Ba poaa JIeKTpUYECKUX 3aps10B

B3aumopeiictBue 3apsokeHHBIX Ten.  3akoH  Kynona
(3aBHCUMOCTB CHIIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEJ OT

BCJIMYHHEI 3apss10B U PACCTOSAHUSA MCKIAY TGHaMI/I)

QHGKTpI/I‘-ICCKOC IIOJIC. HaHpﬂ)KéHHOCTL QJICKTPHUICCKOT'O

nosig. [IpyuHIMIO Cyneprno3unmy 3JIEKTPUYECKUX I10JEH



7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

7.14

7.15

7.16

7.17

7.18

(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenu »siexTpuyeckux 3apsaoB. OJIeMEHTapHBIN
anekTpudeckuit 3apsa. Crpoenue aroma. [IpoBogHUKY 1

AUDJICKTPUKU
3aKoH COXpPaHCHUA JICKTPUICCKOr'o 3apsaaa

DONeKTpuueckuid  TOK.  YCJIOBHUA  CYILECTBOBaHUS
3JIEKTPUYECKOTO TOKA. MICTOUHHMKHN MOCTOSIHHOTO TOKa
HerictBus 3JIEKTPUYECKOTO TOKa (TeruoBoe,
XUMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUJKOCTAX U rasax

Onektpuueckass 1menb. Cuima Toka. JIEKTPUUIECKOE
HaIpsHKEHUE

CornpoTuBieHue MIPOBOJHUKA. VY nenbHoe
COINIPOTUBJICHHUE BELIECTBA

3akoH OMa 11 yyacTka Lenu

[locnmenoBarenbHoe W MApAJUIEIBHOE  COCIUHEHUE
MPOBOJIHUKOB

PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKa. 3aKOH
Jxoyis — Jlenua

DneKTpuuecKkue Henu U MOTPEOUTENH SIEKTPUUECKON
sHepruu B ObITY. KopoTKoe 3amMbikaHme

[ToctosiHHbIE MarHuTHl. B3auMoJelcTBHE MOCTOSHHBIX
MarHuTOB

MarnutHoe mosie. MarHuTHOe 1moNe 3€MIIM U €ro
3HAUYEHME JJIs KU3HU Ha 3emiie

OneiT Opcrena. MarHUTHOE MOJIE 3IEKTPUYECKOTO TOKA.
[IpuMeHeHne 31eKTPOMarHuTOB B TEXHUKE

JlelicTBME MArHUTHOrO TIOJISI HA TMPOBOAHUK C TOKOM.
DIIEKTPOABUTATENL MOCTOSHHOTO TOKa. Mcmosb3oBaHue
3JIEKTPOJIBUraTesell B TEXHUYECKHX YCTpPOMCTBaX M Ha
TpaHcHopTe

OnbiTel  ®@apajnes.  SIBieHHE  3IEKTPOMATHUTHOMN



7.19

7.20

uHaykuuu. [pasuio Jlenna

DNeKTporeHepaTop. Crioco0sr TIOJTyICHUS
3JIEKTPUYECKON SHEPIUH. DJIEKTPOCTAHLINHI Ha

BO300HOBJISIEMBIX HCTOYHHUKAX SHEpPTrUun

[TpakTuyeckue paboTHI:

OnbITHl O HAOMIONEHUIO 3JIEKTPU3ALMH TNl UHIYKIHEH
U IIPU COIIPUKOCHOBEHUHU.

HccnenoBanue JeHCTBHS DIIEKTPUYECKOrO IIOJIS  Ha
HPOBOJHUKH U AUIIEKTPUKH.

COopka u mnpoBepka palOOTHI D3JIEKTPUUYECKON Ienu
IIOCTOSTHHOTO TOKa.

W3mepenue u peryinupoBaHue CUJIbl TOKA.

W3mepeHue U peryarupoBaHue HAMPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO YEPE3
pPE3UCTOp, OT CONPOTUBIIEHUS PE3UCTOPA U HAIPSHKEHUS
Ha pe3UCTOpE.

OnblITHI, JI€MOHCTPHUPYIOILUE 3aBUCUMOCTh
JJIEKTPUYECKOTO CONPOTHUBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, IIJIOLAAN [TONIEPEYHOr0 CEYEHUS U MaTepuaa.
[IpoBepka mpaBuiia CIOKEHHUS HAOPSOKEHUU  TIpU
MOCJIEI0OBATEIbHOM ~ COCIMHEHUHM JBYX PE3UCTOPOB.
[TpoBepka mpaBuiia A CUJIBI TOKa MPU MapayljeIbHOM
COeMHEHUN  pe3ucTopoB.  OmpeneneHue  pabOTHI
JIEKTPUUYECKOr0 TOKA, WAYILIEr0 4Yepe3  pPe3HucTop.
OnpeneneHue  MOLIHOCTH  3JEKTPHUUYECKOrO0  TOKa,
BBIJIENIIEMOM Ha pe3uctope. VccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYIIEr0 4Yepe3 JaMIOYKy, OT HalpsKEHHS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MargamTHOI'O BSaHMO}IeﬁCTBHﬂ IIOCTOSITHHBIX MArHHUTOB.
M3yueHre MarHUTHOTO IOJISl HOCTOSHHBIX MarHUTOB IPU
ux oOwvenuHeHMM U pazgeneHud. HccnenoBanue
JIEUCTBUSA JIEKTPUYECKOrO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbIThl,  JI€MOHCTPUPYIOIIME  3aBUCUMOCTh  CHJIBI



7.21

71.22

B3aUMOJCUCTBUA KATYLIKU C TOKOM M MarHuTa OT CHJIbI
TOKa M HallpaBJIeHUs TOKa B KaTywke. M3yueHue

I[CI\/JICTBI/UI MAargiMTHOIrO IoOJii Ha IMPOBOAHUK C TOKOM.

Konctpyuposanue u U3y4CHHE paboThI
3JIEKTPOJABUIATEIIS. N3smepenune KITA
JIEKTPOJBUIaTEIbHOM  YCTAHOBKH. OneiTel 110

HUCCICIOBAaHUIO ABJICHHA 3HCKTpOMaFHHTHOﬁ HHAYKIUHA:
HCCICIOBAaHUC W3MCHCHHN 3HAYCHHSI U HaIpaBJICHUA

HHAYKIOUOHHOI'O TOKa

Odusnueckue SBJICHUS B MPUPOJE: DIICKTPUUECKHUE
ABIIEHUST B  aTtMocdepe, IJNEKTPUYECTBO  IKUBBIX
OpPraHU3MOB, MAarHUTHOE TOJie 3eMJIH, e MONIOCOB,
pOJIb MArHUTHOTO TOJIS YISl )KU3HU HA 3eMile, MOJISIPHOE

CHSAHUEC

TexHuueckue yCTpOMCTBA: JJIEKTPOCKOIN, aMIIEpMETp,
BOJIETMETp, PEOCTAT, CUYETUUK DIIEKTPUIECKON SHEPTHUH,
JIEKTPOOCBETUTENILHBIE ~ TPUOOPBI,  HArpeBaTelIbHbIC
ANEKTPONPUOOPHI (mpumepsl), AIEKTPUUECKUE
NPEIOXPAaHUTENH, JJIEKTPOMArHuT, 3JIEKTPOJBUTATEIb

IMMOCTOAHHOI'O TOKA, TCHEPATOP MOCTOAHHOT'O TOKA

HpOBepﬂeMHC QJICMCHTHBI COACPKAHUA

MEXAHUWYECKUE ABJIEHUA

9 KJIACC
Kon
Kox anemenra
pasnena
8.1
8.2
8
8.3
8.4

MexaHu4eckoe JIBH)KEHHE. MaTCpI/IaJIBHaSI TOYKa.

Cucrema orcyéra
OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUIKECHHUS
PaBHOMEpHOE IPSAMOIIMHENHOE JBUKEHNE

###Par###HepaBHOMEpHOE NMPAMOJIIMHENHOE JBUKEHHE.
CpenHsis W MIHOBEHHas CKOpPOCTb Tela HpHU

HEPaBHOMEPHOM JBHKCHUU



8.5

8.6

8.7

8.8
8.9
8.10
8.11
8.12

8.13

8.14

8.15

8.16

8.17

8.18
8.19
8.20
8.21

8.22

8.23

8.24

8.25

8.26

Yckopenue. PaBHOyCKOpeHHOE MPSMOJIMHEMHOE

JIBUKEHUE
#HHPar###Ceo0onHoe naneuue. Onpltel [ anmuies

H#HH#Par####PaBHOMEpHOE JBUXKEHUE IO OKPYKHOCTH.
[lepnox m yacrota oOpamieHus. JIuHelHass W yrioBas

CKOpoCTH. LleHTpoCTpeMUTENIEHOE YCKOPEHHE
Ilepssiii 3axk0oH HproToHa

Bropoii 3akon HerotoHa

Tperuii 3akoH HeroToHa

H#HH##Par##H# [puHIIUI CynIepIIO3UIIUN CUJT
Cuna ynpyroctu. 3akoH ['yka

#H##Par###Cuna TpeHUS: CWIa TPEHHSI CKOJBXEHUS,

CuJia TPpCHUA IMMOKOs, IPYTHUEC BUABI TPCHUSA

###Par###Cuna TsHKECTM U 3aKOH  BCEMHUPHOTO

TATOTEHUS. Y CKOpEHUE CBOOOTHOTO TAACHUS

Hewxenne  1wuraner  Bokpyr  Comama.  Ilepas

KOCMHUUYCCKas CKOPOCTb. Hesecomocts u MEePEerpy3Kn

PaBHOBecue MaTepHaabHOM TOUKH. AOGCOIIOTHO TBEPIOE

TEJI0

#HH##Par###PaBHoBecue TBEPIOTO Tella C 3aKPETUIEHHOU

ocbio BpateHus. MomeHT cuibl. LleHTp Tshkectu
Nmnynse Tena. M3menenne ummynbsca. UMmysibc cuitbl
3aKOH COXpaHEHUs UMITyJIbCa

#Hi#HPar#H#PeakTBHOE ABMKEHUE

Mexanudeckast paboTa U MOIITHOCTh

PaGora cun Tsxectw, ynpyroctd, TpeHus. CBs3b

SHEPTUM U paboTh

IloTennmanbHast OHCPIusa TCIa, HOAHATOIO Hanqg

MMOBEPXHOCTHIO 3eMJIH
[TorenumanbHas YHEPTUS CKATON MPYKUHBI

###Par##Kunetnueckas ~ sHeprus.  Teopema o

KMHETUYECKON SHEPTUU

##H#Par###3akoH coxpaHeHUs: MEXaHUYECKOM dHeprun



8.27

8.28

8.29

[IpakTryeckue paboOTHI:

Omnpenenenne CpeaHE CKOPOCTH CKOJIBKCHHS Opycka
WIA JBIDKCHHUS IIapUKa MO HAKIOHHOW IUTOCKOCTH.
OnpeneneHre yCKOPEHUs Tela TPU PaBHOYCKOPEHHOM
JIBVDKEHUH 110 HAKJIOHHOMW TTOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IyTH OT BPEMEHH TIpU
PaBHOYCKOPEHHOM JIBIKEHUU 0€3 HauaIbHON CKOPOCTH.
[IpoBepka THIIOTE3bI: €CITU MPU PABHOYCKOPECHHOM
JBYDKEHUHM 0€3 HAadaJbHOW CKOPOCTH IYTH OTHOCSITCS
KaKk psSa  HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
MIPOMEKYTKH BPEMEHHU OJTHHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHUS
OT CWIbl HOpPMalbHOTO JaBieHus. OmnpezencHue
kodddunmenTa TpeHus CkoiIbxeHus. OnpenencHue
KECTKOCTH TPYXHHBL. OnpeneneHue padOThl  CHIIBI
TPEHHUST TIPU PABHOMEPHOM JIBIDKEHHUH Tejla 110
TOPH30HTAILHOW TOBEepXHOCTU. OmnpenencHue padoThI
CWIBl  yOPYroCTH  MNpuU  TOABEME  Tpy3a  C
UCIIOJIb30BAHUEM  HETOIBI)KHOTO ¥ TOJBHXKHOTO
OJIOKOB

du3nvecKue SBICHUS B MPUPOJIE: MPUIUBHI U OTJIHBHI,
nBrkeHue TuiaHeT COJIHEYHOW CHCTEMBI, PEaKTHBHOE
JIBUKCHHE KUBBIX OPTaHU3MOB

TexHudyeckue  yCTpOWCTBA:  CIOUIOMETP,  JATYUKHU

ITOJIOXKEHUS, PACCTOSIHUS M YCKOPEHUs, PAKEThI

MEXAHUYECKHNE KOJIEBAHUA 11 BOJIHBI

9.1

9.2

9.3

9.4

KonebatenpHoe aBmxenne. OCHOBHBIC XapaKTEPUCTUKU
Koje0aHuii: Iepruo, 4acToTa, aMIUTUTYa
Marematuueckuit u NPy KUHHbBIN MasITHUKH.
[IpeBparenue 3HEprun MpH KOJIeOATETHHOM JIBHKCHUN
3aryxaromue KojebaHusa. BbIHyXIeHHBbIE KojeOaHUs.
Pe3onanc

Mexannueckue BOaHbI. CBOMCTBA MEXaHUYECKUX BOJIH.

HpO)lOJ'IBHLIC U MIOHICPCYHBIC BOJIHBI. ﬂJ’II/IHa BOJIHBI H

CKOpOCTH €€ pacnpocTpaHeHUsl. MeXaHn4eCKHUEe BOJIHBI B
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9.5
9.6

9.7

9.8

9.9

TBEPOM Tele, CECMUYECKUE BOJHBI

3ByK. ['poMKOCTH M BbICOTa 3ByKa. OTpakeHHUE 3ByKa
Nudpa3Byk u ynpTpa3Byk

[IpakTrueckue pabOTHI:

Omnpenenenne 4acToThl W Mepuojga  KoseOaHui
MaTeMaTH4eCKOr0 MasiTHUKA.

Omnpenenenue 4acToThl W Mepuoja  KoseOaHui
IIPY>KUHHOI'O MasTHHUKA

HccrnenoBanne 3aBUCUMOCTH — Iepuoja  KoJjeOaHMit
IMOABCIICHHOIO K HUTU TIpy3a OT [IAJIUHBI HHUTH.
HccrnenoBanne 3aBUCUMOCTH  Iepuojia  KoJjeOaHUit
NPy XKUHHOTO MasiTHUKa OT Macchl rpy3a. [IpoBepka
HE3aBUCUMOCTH nepuosa KoJIeOaHun rpysa,
IMOABCIICHHOI'O K HHUTH, OT MACCBI I'py3a u )KECTKOCTHU
npyxunsl. I3mepenue yckopeHus cBOOOIHOTO HaieHUs
@dusnueckue SIBICHUS B NPUPOJAE: BOCHPUSATHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPACEHUE, CEHCMHUYECKHUE BOJIHBI,
L[yHaMH, 3XO0

TexHuueckue yCTPOHCTBA: 3XOJOT, HCIOIb30BaHUE

YIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1

10.2

10.3

10.4

10.5

10.6

DNEeKTPOMArHuTHOE ToJie. DIEKTPOMArHUTHBIE BOJIHBI.
CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH

[[Ixana 37eKTPOMAarHUTHBIX BOJIH

DJIeKTpOMarHuTHasi npupoja cBera. CKOpPOCTh CBeTa.
BonHoBele cBOMCTBA CBETa

[IpakTudeckue pabOTHI:

N3ydyenne CBOWCTB  DJIEKTPOMAarHUTHBIX BOJIH C
MOMOIIBI0 MOOUIIFHOTO TenedoHa

dusnueckue SBICHHUS B TPUPOJAE: OHOIOTHUECKOE
JIeUCTBUE BUJIUMOTO, yIbTPaduOIETOBOTO u
PEHTT€HOBCKOT'O U3Ty4YeHUN

Texunueckne yCTpOfICTB&Z HCIIOJIB30BaHHUC

OJICKTPOMArHuTHBIX BOJIH IJIA COTOBOH CBSI3HU
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CBETOBBIE ABJIEHUA

111
11.2

11.3

11.4

11.5

11.6

11.7

11.8

11.9

11.10

11.11

JlyueBas monenb cBeta. IcTOUHMKY cBETa
[IpsimonnHEHOE pacipoCTpaHEHUE CBETA

Otpaxenue cBeta. [1mockoe 3epkano. 3aKOH OTpaKeHUS

CBCTa

HpeHOMJ'IeHI/Ie cBeTa. 3aKoH MMpCJIOMJICHUSA  CBCTA.

[TonHOE BHYTpEHHEE OTpAKEHUE CBETA
JIunza. Xop jtyuen B JIMH3E

OnTuueckast cuctema ¢oroamnmnapara, MHUKPOCKOMA U

TCJIECKOIIa

I'maz kak onThdeckas CcHCTEMA. BHI/ISOPYKOCTB u

JaTbHO30PKOCTD

Paznoxenue Genoro ceera B ciektp. OnbiTel HproTOHA.

Crnoxenue CIICKTpaJIbHBIX IBETOB. I[I/ICHepCI/IH CBCTa

[IpakTuueckue paboOTHI:

#H#Par###ccnenoBanue 3aBUCHUMOCTU yria
OTPa)KEHHUS CBETOBOIO JIy4a OT yTJja MaJCHHs.
#H#H#Par##H##13yuenne  XapakTEepUCTHK — M300pakeHHs
npeaMeTa B TUIOCKOM 3epKajie.

#H#Par###ccnenoBanue 3aBUCHUMOCTU yria
MPEJIOMJICHHST CBETOBOTO Jydya OT yIJla MaJeHUs Ha
TPAHUIIE «BO3IYX — CTEKIIO».

###Par## lonyyenre u300pa)keHUH € MTOMOLUIBIO
coOuparoIe JIMH3HIL.

#HH##Par#H##Onpenenenue (POKyCHOro pacCTOSHHS U
ONITUYECKON CUJIBI COOMPAOIIEH JTHH3BI.
#AH#Par#H##OnbITBl IO  pa3ioXeHUo Oenoro cBera B
CIIEKTp.

H#HH#HPar###OnBITEI IO BOCHPUSTHIO IIBETA TMPEIMETOB

IIpU UX HAOJIOIEHUH Yepe3 [IBETOBbIE (DUIBTPHI

dusnueckue sABICHUS B mpupone: 3arMeHus ConHua u
JIyHbl, 1IBETa TeEI, ONTHYECKHE SIBICHHUS B atMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)

Texunueckne YCTpOﬁCTBaZ OYKH, IMICPUCKOII,
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(bOToannapaT, OIITHYCCKHUE CBCTOBOABI

KBAHTOBBIE ABJIEHUS

121

12.2

12.3

12.4

12,5

12.6

12.7

12.8

12.9

12.10

12.11

12.12

Oneitel Pezepdopna w mmaHeTapHas MOJENb aToMma.

Mopens aroma bopa

I/ICHyCKaHI/Ie 1 IIOTJIOIICHUE CBETA aTOMOM. KBaHTHI.

JIuHeityaTbie CIEKTPHI
PaguoaktuBHOCTB. Anlb(a, 6eTa- 1 TaMMa-u3IyYeHUs

Crpoenue aromHoro sapa. HykimoHHas Monenb

ATOMHOTO s1pa. H3oTomsl

PanuoakTtuBHble npeBpaimuenus. [lepuon momypacmana

ATOMHBIX AACP

SAnepHble peakuuy. 3aKOHBI COXPAaHEHUS 3apsiiOBOrO U

MaCCOBOI'O YHCCJI
9HCprI/I$I CBs31 aTOMHBIX AOEP. CBs3b Macchl U OHEpPIrun

Peaknun cunresa u aenenus suaep. McTouHuKM 3HEprun

CouHiia 1 38€31

Snepnasg sHepretuka. JledcTBHE — paJMOAaKTUBHBIX

HSHYqCHHﬁ Ha JXUBBIC OPraHU3Mbl

[IpakTuueckue paboOTHI:

HaGmiogeHne CIUIOMIHBIX M JIMHEHUYaTBIX CIEKTPOB
U3ITy4YEHUsl.

HccnenoBanue TpEeKOB: MU3MEPEHHME SHEPTMH YaCTHUIIBI
10 TOPMO3HOMY TyTH (110 (hoTOrpadusim).

W3mepeHune paanoakTUBHOTO (poHa

@dusnyeckue SABIECHUS B IPHUPOAE: ECTECTBEHHBIN
PaavoOaKTUBHBIN ¢oH, KOCMHYECKHE TyuH,
pPaAMOaKTUBHOE U3IY4YEHHE NPUPOJHBIX MHUHEPAJIOB,
JEUCTBHE PAJMOAKTUBHBIX MW3JIyYEHUH HAa OpPraHU3M

YCJIOBCKA

Texuunueckue yCTpoiicTBa: CHEKTPOCKOTI,

VMHJVBHyalIbHBIA TO3UMETp, KaMepa Buiibcona



ITPOBEPAEMBIE HA OI'D 10 PU3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
ITPOTPAMMBbI OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBePSIeMOro
TpeOoBaHUS

IIpoBepsiemble TpeGOBaHHUS K NPeIMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI 0CBOEHHSI OCHOBHOII 00pa3oBaTe/ibLHOI
NPOrpaMMbl OCHOBHOTI0 0011ero odpa3oBanus Ha ocHoBe PI'OC

[lonumanne ponmu  GU3UKK B  HAYYHOM  KapTHHE  MHpa;
c(OPMHPOBAHHOCTb 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOM CBSI3U
U TI03HABAa€MOCTH SBJICHMM NPUPOJBI, O POJIM DKCIEPUMEHTa B
¢buzuke, o cucremooOpasyromeld poad (HU3UKK B  PA3BUTHH
€CTeCTBEHHBIX HAyK, TEXHUKM M TEXHOJOTHUH, 00 SBOJIIOLUHU
(Gu3nyeckux 3HaAHUW W UX POJM B LIEJOCTHON €CTECTBEHHOHAYYHOH
KapTHHE MHUpA, O BKJAJEC POCCUHCKUX U 3apyOCKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBACHEHHE IPOLIECCOB OKPY KAIOLIETO

MHpA, PA3BUTHE TEXHUKHU U TEXHOJIOIUI

3HaHUs O BUAAX MaTepuu (BEIIECTBO M IIOJE), O IBM)KEHUH Kak
crocobe CyIIecTBOBaHUsI MaTepUU, 00 aTOMHO-MOJIEKYJISIPHON TeopuH
CTPOEHHUS BellecTBa, O (U3MYECKOH CYLIHOCTH SIBICHUH HpPUPOABI
(MeX&HI/IquKI/IX, TCIUIOBBIX, OJICKTPOMArHuTHBIX U KBaHTOBI)IX);
YMEHHUE pa3anyaTh SBJICHUS 10 OIHCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIILITOB, ACMOHCTPUPYIOIHUX JAHHOC Q)HSHLIGCKOG SIBJICHUCE,
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3HMUECKUX SBICHUHN
B OKpyXammemM MHUPEC, BBIACIAA HX CYIICCTBCHHBIC CBOMCTBa

(mpu3HaKH)

BJ'Ia,[[CHI/IC OCHOBAaMM MOHSITHIHOIO amnrmapara U CHMBOJIMYECKOTO
A3bIKA (1)I/ISI/IKI/I " HUCIIOJIB30BAHHE UX I PCIICHUA yLIe6HI)IX 3aaad,
YMCHHUC XapaKTCpU30BaATb CBOMCTBaA TCI, (I)I/I3I/I‘-IGCKI/IC SABJICHUA H

MPOIIECCHI, UCTIONB3YS HyHAAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHue onuchBaTh HU3YYCHHBIC CBOMCTBA TEI U (1)H31/I‘-I€CKI/IC SABJICHUA,

HCIIOJIb3Y A (bl/ISI/I‘ICCKI/Ie BCIINYHHBI

Brnagenne ocHoBaMM METOJOB HAy4YHOTO TIO3HAHUSA C Y4ETOM
COOIOZICHHSI TIPABWJI OE30MACHOTO Tpy/aa: HAONoJIeHUE (PUINICCKUX
SIBJICHUU:

YMEHHE CaMOCTOSITEIbHO COOMpATh AKCIEPUMEHTAJIbHYIO YCTaHOBKY



U3 JJaHHOrO Habopa 00OpyJOBaHUS MO MHCTPYKLMH, OMUCHIBATH XOJ
OTIBITA ¥ 3aIUCHIBATH €TO PE3YIbTATHI, (HOPMYITHUPOBATH BHIBOIBI;
HpOBE/IEHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITHUUH:
YyMEHHE IUJIaHUPOBAaTh HU3MEPEHMs, CaMOCTOSATENbHO CcOOMpaTh
9KCIIEPUMEHTAIBHYI0 YCTAHOBKY II0 HHCTPYKLIMH, BBIYHUCIATH
3HAYEHUE BEJIMYMHBI U aHAJIU3UPOBATH IOJIYYEHHBIE PE3yJIbTAThI C
Y4€TOM 3a/JaHHOM MOIPEUIHOCTH Pe3yIbTaTOB U3MEPEHMUIA;
IIPOBEJICHUE  HECIOXKHBIX  SKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITEJIbHO  COOUpPAaTh HKCHEPUMEHTAIbHYI YCTaHOBKY U
MPOBOAUTH  MCCIEAOBAHWE [0  UHCTPYKLHH,  IPEICTABIATh
HOJy4YEeHHbIE 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BHUJAE TAOIUL U
rpaduKOB, yUUTHIBATh MOTPEIIHOCTH, JIEJIaTh BHIBOJIBI IO PE3yJIbTaTaM

HCCICIJ0BaHUA

[lonnMaHWe  XapakTepHBIX  CBOMCTB  (pU3MUYECKUX  Mojelei
(MaTepuasibHasi TOYKA, a0COJIIOTHO TBEPJOE TEJIO, MOJIETU CTPOCHHUS
ra3oB, JXHJIKOCTeH M TBEPABIX TeEJ, IUTAHETapHAs MOJENb aToMa,
HYKIIOHHasA MOJCJIb aTOMHOI'O smpa) U YMCHHC NPUMCHATH HUX IJIA

00BICHEHUS HU3UUECKUX MPOIECCOB

VYMmeHue oOBIACHATH (bI/ISI/I‘IeCKI/IC MpoueCChbl U CBOMCTBa TCJI, B TOM
YuCJI€ M B KOHTCKCTC CI/ITyaI_[I/Iﬁ IMPAKTUKO-OPHUCHTUPOBAHHOTO
XapakTepa, B HaCTHOCTHU, BBIABJIATE IPUYNHHO-CJICACTBCHHBIC CBA3U U
CTPOUTH 0OBSICHEHHE C OHOpOI>'I Ha U3YUCHHBIC CBOICTBaA (I)I/I3I/I‘-ICCKI/IX

SIBJ'I@HPIfI, (bmnqecmle 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

YMenue pemath pacuérHbie 3agaun (Ha Oaze 2 — 3 ypaBHEHHIA),
WCTIONB3Ysl 3aKOHBI U (POPMYIBI, CBSI3BIBAIOIIME  (PUIUUECKUE
BCJIIMYMHBI, B YaCTHOCTH, 3aIlMCbIBATH KpPATKOC YCJIOBHUEC 3ajaydu,
BBISIBJISITH HEAOCTAIONINE JaHHBIE, BHIOMpPATh 3aKOHBI U (OPMYIIBI,
HEOOXOUMBIC I €€ PEIICHUs], UCTIOIb30BaTh CIIPABOYHbBIC JTAHHEIE,
MPOBOJUTHh PACUYEThl U OIEHUBATH PEATHCTUYHOCTh MOIYyYEHHOTO
3HaueHus (PU3MUECKON BEITUYMHBI; YMEHHE OIpPENesTh Pa3MEPHOCTb

(bHSH‘ICCKOfI BCJIIMYHHEI, HOJ'Iy‘-ICHHOfI IIpU pCUICHUH 3ala4r

YMeHHe XapakTepu3oBaTh IPUHLHUIBL  JEUCTBUSA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX NPUOOPOB, M IMPOMBIIIIEHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 0 UX OMUCAHUIO, UCIIONb3Ys 3HAHUA O

CBOWCTBaX (PU3MYECKUX SBICHUA H HEOOXOIuUMbIe (QHU3HMUECKUE



10

11

3aKOHOMCPHOCTHU

YMeHHe WCHOJib30BaTh 3HAaHUS O (U3HYECKUX SBICHHUAX B
MOBCETHEBHOM KHM3HM s oOecrieueHHst OE30MacCHOCTH  NPHU
oOpameHun ¢ OBITOBBIMH  TIpUOOpaMH W TEXHUYCCKUMH
YCTPOHCTBAMM, COXPAHEHHUS 3JI0pOBbsI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TMOBEICHHUSI B OKpYJXKAaloIIeW cpeje; TOHUMaHUE
HEOOXOJUMOCTH TMPHUMEHEHHS JOCTIKCHMHA (PHU3MKH W TEXHOJIOTUH

I paiiOHAJIBHOI'O IIPUPOAO0II0JIb30BaAHUA

OneIT moucka, mnpeoOpa3oBaHus M MpPeACTaBICHUS HHPOpMALUU
(U3MYECKOro CoZepKaHUs C MCIOJIb30BaHUEM HH(MOpPMAIIMOHHO-
KOMMYHUKAaTUBHBIX TE€XHOJIOTHI; YMEHHE OLEHUBATH TOCTOBEPHOCTH
MOJIyYeHHON WH(POpMAIMM Ha OCHOBE HWMEIONUXCS 3HAHUH U
JOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHME  MCIOJb30BaThb  IPHU
BBINOJIHEHUH YYEOHBIX 3a/laHUil HAay4HO-TIOMYJIAPHYIO JIUTEpaTypy
(hu3MYecKoro cojaepKaHusl, CIPABOYHBIE MaTepHUalbl, PECYpChl CETH
WntepHer; BnameHue 0a30BBIMH  HaBBIKAMHU — IpeoOpa3oBaHUs
uHboOpMallMu M3 OJHON 3HAKOBOM CHCTEMBl B JPYryl0; yMEHHE
CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(bopMaHI/II/I U3 HCCKOJIBKHMX MCTOYHHKOB



INEPEYEHD 2JIEMEHTOB COJAEPKAHUA, IIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUSA
1 MEXAHUWYECKMUE ABJIEHUA
11 Mexanuueckoe JABIKeHHe. MarepuanbHas Touka. Cucrema  oTcuérta.
' OTHOCHUTEIHHOCTD JBMKCHUS
PaBHOMepHOE U HepaBHOMepHOe nBWkeHHEe. CpemnHss ckopocts. @opmyna s
1.2 BBIYHCIICHUS CpeaHel ckopocTu: V = S/t
PaBHOMepHOE MpsAMOIMHENWHOE ABM)KEHHE. 3aBUCUMOCTh KOOPAMHATHI Tela OT
BPEMEHHU B CIIy4ae PaBHOMEPHOTO MPSIMOJIMHEHHOTO JIBUKCHUS:
13 (1) =x,+vt
I'paguky 3aBUCUMOCTM OT BPEMEHHM I IPOEKUUH CKOPOCTH, NPOEKIUU
nepeMeIeHus, IyTH, KOOPAMHATHl NpPU PABHOMEPHOM MPSMOJIMHEHHOM
JIBI)KEHUU
3aBUCUMOCTh KOOpJAMHATBI Tella OT BPEMEHM B Cllyyae pPaBHOYCKOPEHHOI'O
OPSMOJIMHEHHOTO JIBUKECHUS:
2
S =vg # i+ ay = ;
2
@opMynbl JUIST MPOEKIUU TEPEMENICHHS, MPOEKIMH CKOPOCTH W TPOEKIMU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSAMOIMHEHHOM JBHIKEHUU:
14 5. (D=0, -r—n_\.-i.
2
U.\'U) =Upy T4, 1,
a (f)=canst,
Uh.: - L)-__.l.: =2a,s,
['paduiky 3aBUCUMOCTH OT BpPEMEHH [UISI TPOCKIMH YCKOPEHHs, TPOCKINU
CKOPOCTH, TPOEKIMU TMEPEeMEIIeHUs, KOOPIUHATHI TNPH PABHOYCKOPEHHOM
NPSIMOJIMHEHHOM JTBM)KCHUHT
CBobOomHoe mageHne. DopMysbl, OMUCHIBAIOIIME CBOOOTHOE TaJEHHE Tesa IO
1.5 BEepPTUKAIM (JBWXKEHHE Tejla BHHU3 WIM BBEPX OTHOCHTEIBHO IOBEPXHOCTHU

3emnn). I'paduxu 3aBUCMMOCTH OT BpeMEHM /I NPOEKLUHUH YCKOpPEHHS,



1.6

1.7

1.8
1.9

1.10

1.11

1.12

NpoeKuuu CKOPOCTH W KOOPAWHATHI IIpU CBO60,I[HOM nmaaCcHuM TCjla IIO0

BEPTUKAIIN

CKopocTh PaBHOMEPHOTO JBIDKEHHs Tella IO OKPYXXHOCTH. HampapneHue
CKOPOCTH.
®dopmyna Ui BBIYUCICHUS CKOPOCTH 4Yepe3 PaJAnyC OKPYXKHOCTH U TEPHOL
oOparreHus:

2R

T

HeHTpOCTpeMI/ITeHLHOC YCKOpPCHHC. HanpaBneHHe HECHTPOCTPECMUTCIILHOT'O

yckopenusi. @opmyJia 7151 BBIYUCICHHS YCKOPEHUS:

Cuia — BekTopHas ¢puzndeckas BennuuHa. CIoKeHne CHil
SIBnenue nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroTona:
F=m-a
CoHanpaBlieHHOCTb BEKTOPA YCKOPEHUs Tella U BEKTOpa CHIIbI, EHCTBYIOIIEH Ha
TEJ0

Bzaumopeinicteue ten. Tpernit 3akoH HeroToHa:

Fy 3 =—Fi

TpeHI/IC IMOKOA U TPCHUC CKOJIBKCHUSI. d)opMyna JJI1 BBIYHUCJIICHHA MOAYJIsI CHUJIBI

TPCHUSA CKOJIBXKCHUS:



1.13

1.14

1.15

1.16

1.17

1.18

F_=u-N

Hedbopmaruss tena. Ympyrue u Heymnpyrue nedopmanuu. 3aKoH yIPYroi

nedopmaruu (3aKoH ['yka):

F=k-Al

BcemupHoe TAroreHue. 3aK0H BCEMUPHOIO TATOTEHUS:
m, -m,
F=g L1 _2%
R
Cuuta TshxkecTH. Y CKOpeHHEe CBOOOIHOIO IaeHusl.
dopmya A BBIYMCICHUS CHITBI TSHKECTH BOJIM3H MmoBepxHOCTH 3emin: F = mg.
JBmxenue mianet Bokpyr Cosnnna. IlepBas KOCMUYECKask CKOPOCTb.

HesecomocTs u neperpysku
Nmmynbe Tena — BekTopHas hu3nyeckas BeIUYHHa.
=m0
Nmnynsc cucremsl Ten. U3menenue ummynbca. UMIysibe cuibl
3aKOH COXpaHEHMS UMITYJIbCa JIJIsl 3aMKHYTOM CUCTEMBI TEJ:
D=0, i, U, =const
PeaxTnBHOE OBIKEHIE

Mexanunueckast pabota. @opmyia AJis BBIYUCICHUS PaOOTHI CUJIIBIL:

A=F5ooscx

Mexann4deckas MOIITHOCTD:

=24
I

Kunernueckas n MOTCHIMAJIbHAsA SHCPIrus. CDopMyna JJIs1 BBIYHCIICHUA

KHHETHISCKOMN OHCPIUU:

HE)E
Ey ="

TeopeMa 0 KHHETHYECKOU OHCPI'Uu. (DOpMy.]'Ia JJIAA BBIYHMCIICHHUA HOTGHHH&J’IBHOﬁ



1.19

1.20

1.21

1.22

1.23

OHCPIuM TCjia, IOAHATOrO

HaI 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIusi:

E=E;+E,

3aKOH COXpaHEeHHsI MeXaHn4ecKon sHeprun. Gopmyiia A 3aKOHA COXPAHEHUs

MEXaHUYEeCKOMH OHEPIHUU B OTCYTCTBUC CUJI TPCHUA! E = const.

[IpeBpamieHre MEXaHMYECKOW SHEPIUU NPU HAJTMYUU CUIIBI TPEHMUSL.

[TpocTeie MEeXaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHHUKH.
Peruar. Momenr cuiisl: M - FI.

VYciioBue paBHOBECHS pbluara:
M +M +..=0
[MoxBwoxHBIN 1 HenoABWKHBINA 0s10ku. KIT/] mpocThIX MeXaHU3MOB,

n= Anonessan
Aﬂrpaqema

JlaBneHue TBEPAOrO TEA.

dopmyiia 1 BBIYUCICHUS JABJICHUS TBEPIOTO TeJa:

_F
P=5-

JlaBnenue raza. ATMocdepHoe 1aBleHUE.

FHI[pOCTaTI/I‘-IeCKOe AAaBJICHUC BHYTPH KUAKOCTHU.

d)opMyna JJIA BBIYUCIICHUS JAaBJICHUA BHYTPH KUIKOCTHU !

p=pgh+p_,

3axoH [lackans. I'mapaBnudeckuii npecc

3akoH Apxumena. Dopmyna Uil ONPEACTCHUS BBITAIKHABAIOIICH

JICHCTBYIOIIEH HA TEJO, MOTPYKEHHOE B )KUIKOCTh WM Ias3:

F_jlm_ =pgV

YcnoBue naBaHus Teia. [lmaBanue CYZOB 1 BO3AYyXOILIaBaAHUEC

CHJIBI,



1.24

1.25

1.26

1.27

1.28

1.29

1.30

MexaHnueckue KoyieOaHMs. AMHJ'II/ITy)Ia, nepuoa M 4YacTtoTa KoJe0aHMUii.

®opmyiia, CBA3BIBAOLIAS YACTOTY U IEPUOJ KOJIEOaHUI:

MaremaTuuecKuil M NPy XKUHHBIM MasTHUKW. [IpeBpamieHue sHepruu Ipu

K01€0aTeIbHOM ABUKEHUN
3aryxatomue kojebanus. BeinyxneHHble konebanus. Pezonanc

MexaHndecKrue BOJIHEI. HpO,Z[OJ'IBHBIC N IIOIICPCUYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI N

CKOPOCTh PAaCHpPOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKoCTh M BbICcOTa 3ByKa. OTpa’keHHE 3BYKOBOW BOJIHBI Ha TPaHUIIC
ABYX CpEa. HH(l)paSBYK " YJIbTPa3BYK

Ilpaxmuyeckue pabomuoi

W3mepenue cpenHed IIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBI; >KECTKOCTH
OPYXUHBL; KO3(PPUIMEHTa TPEHUsS] CKOJIbKEHUS; padOThl CHIJIBI TPEHMSI, CHIIbI
YOPYTOCTH; CPEIHEH CKOPOCTH JBUXKEHUS OpyCcKa MO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHusi OpycKa MpW MABMXKCHHH 110 HAKJIOHHOW IUIOCKOCTH; YacTOTHI H
nepuojia KosiebaHMH MaTeMaTH4YeCKOro MasTHHMKA; YacTOThl U IEpHoja
KoJieOaHuil PY>KWUHHOTO MasiTHUKA, MOMEHTA CHWJIBI, JEHCTBYIOIIEr0 Ha phIYar;
paboThl CHIJIBI YHPYTrOCTH MPH MNOABEME TPy3a C IMOMOIIBIO HEMOABHKHOTO
610Ka; pabOTHI CHIIBI YIPYTOCTH MPU MOIBEME Ipy3a ¢ MOMOUILIO MOJIBUKHOTO
O10Ka.

HccnenoBanne 3aBUCMMOCTH apXMMEIOBOW CHUJIBI OT 00BEMa MOrpyKEHHOM
YacTH TeJla U OT MJIOTHOCTH XKHUJAKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIbI
OT MACCHI T€JIa; CUJIBI TPEHUSA CKOJIBXKCHUA OT CUJIbI HOPMAJIBHOT'O AaBJICHUA U OT
poJla IOBEPXHOCTH; CHJIbI YIPYIOCTH, BO3HHUKAIOLIEH B MpPYXHHE, OT CTENEHU
nedopmaluu IpyXUHBI, YCKOPEHUsT OpycKa OT yrJjila HakJIOHa HAMpaBIISIONICH;
nepuojia (4acToThl) KoseOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEPHOAA
KoJIe0aHUM MPYKUHHOTO MasiTHUKa OT MacChl Ipy3a M KECTKOCTU MPY>KUHBI;
UCCIIC/IOBAaHNE HE3aBUCHUMOCTH Tepuoja KojleOaHWd HHUTSHOTO MasTHUKA OT

Macchl Tpy3a. [IpoBepka ycrmoBus paBHOBECHS phluara
Qusuueckue s61eHUsA 6 npupoode: TIPUMEPHl JBWXKEHHUS C PA3IUYHBIMU

CKOPOCTSIMU B KHBOW M HEKUBOI MPUPO/IE, NeWCTBUE CUIIBI TPEHUS B PUPOJE U

TCXHUKC, TMPUWIHWBBI W OTJWBBI, IABWXCHUC IIJIAHCT ConHeuHoOH CUCTCMBI,



1.31

2.1

2.2

2.3
2.4
2.5

2.6

2.7

2.8

2.9

2.10

2.11

PEaKTUBHOE JIBUKECHUE JKUBBIX OPraHU3MOB, PblUaru B TEJIE YEJIOBEKA, BIUSIHUE
aTMOC(EpHOTO [aBJICHUS Ha >KHUBOM OpraHu3M, IIaBaHUE DPBIO, BOCIPHUATHE

3BYKOB KUBOTHBIMH, 3E€MJICTPSCCHUC, CEUCMHUUYECKHE BOJIHBI, IYHaMH, 3XO0O

Texnuuecxkue ycmpoticmea: CHUAOMETP, NATUYMKU IIOJOKEHHUS, PACCTOSHUA M
YCKOpPEHUs, JAUHAMOMETp, MOMAIIMUIHUKY, PAKEThl, pbIYar, TIOJABUKHBIA U
HEMNOJIBWKHBIA OJIOKH, HAKJIOHHAs IUIOCKOCTb, MPOCThIE MEXaHU3MbI B OBITY,
cooOuraromuecs: cocy/bl, YCTPOMCTBO BOJONPOBOJAA, TUAPABIMYECKUI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,

UCTIOJIb30BaHUE YIIBTPa3BYKa B OBITY M TEXHUKE
TEIIVIOBBIE ABJIEHUA

OCHOBHBIC ~ TIOJIOKCHUSI  MOJICKYJIIPHO-KHHETHUYECKOW  TEOPUH  CTPOCHHUS
BeecTBa. Mogesnu TBEPIOTO, KHUIKOTO U ra3000pa3HOr0 COCTOSIHUIT BEIlECTBA.

Kpucrannuueckue u amopdHble Tea

I[BI/I)KGHI/IG JacTul BCIICCTBA. CBs3b CKOpPOCTH  ABMIKCHUA YacCTUll C

TeMriepatypoid. bpoyHoBckoe nBmkenne, mudys3us
CmaunBaHue U KallWUISIPHBIC SIBJICHUS

TeroBoe paclIMpeHHe U CoKaTUE

TermoBoe paBHOBECHE

Buytpennsist sneprusi. Pabora u Teruiomepenada Kak CIOCOOBI HM3MEHEHHS

BHYTpPEHHEH 3Hepruu
Bunp! Teruionepegaun: TeIIONPOBOIHOCTh, KOHBEKIIHS, H3TyUYeHHE

HarpeBanme wu oxnaxnenue ten. KonauyectBo  TEMJIOTHL. Y IenbHAs

TETUIOEMKOCTD:

Q=cmlt,—t,)

3aKkoH COXpPAaHCHUS SHCPruh B TCIUIOBBIX IIPOLCCCAX. ypaBHeHI/IC TCIIJIOBOTO

OamnaHca:

0,+0, +..=0

Ucnapenne u koHuaeHcauud. V3MeHeHHEe BHYTPEHHEH SHEPrud B MpoLecce
ucrapeHuss M KoHjaeHcauuu. KurmeHwe IKMIKOCTH. YJielabHas TerioTa

napoobpasoBanus: L = Q/m

BnaxnocTtn BO3ayXxa



2.12

2.13

2.14

2.15

2.16

2.17

3.1
3.2
3.3

3.4

3.5

3.6

[InaBnenne u Kpucrtaumzauus. V3MeHeHMe BHYTpPEHHEH SHEpruu npu

IJIABJICHUU U KpUCTAJIJIU3allH. VY nenpHas TEII0Ta IJIaBICHUS

A==
m

BHyTpeHHs dHEeprus cropaHus TOIUIMBA. Y IeJbHAs TEIJI0Ta CTOPAHUS TOILJINBA:

g=Q/m

[Tpuniune! paboTs! TernoBbix apurareneit. KITJ[ termoBoro apurarens

Ipakxmuueckue pabomoi

W3mepenune yaenbHON TEIIOEMKOCTH METaUIMYECKOro LMIMHAPA; KOJIWYeCcTBa
TEIUIOTHI, MOJYYEHHOTO BOJOH KOMHATHOH TemmepaTypbl (UKCHPOBAHHOM
Macchl, B KOTOPYIO OITyII€H HarpeTblii MWIMHAP; KOJUYECTBA TEIJIOTHI,
OTJAHHOT'O HAarpeTbhIM LMIMHAPOM, IIOCJIE OIyCKAaHUS €ro B BOAY KOMHATHOM
TEMIIEPATYypPbl; OTHOCUTEIBHOM BIIAXKHOCTU BO3/yXa; YJEIbHOW TEIJIOThI
IaBieHuss Jpga.  MccnenoBaHue W3MEHEHHs TEMIEpaTypbl BOABI  IIPU
Pa3IUYHBIX YCJOBMSIX; SIBJICHHUS TEIIOOOMEHA IpPHU CMEIIMBAHWU XOJIOJHON u

ropﬂqeﬁ BOJBI; IIpO1LIE€CCa UCIIAPCHUA

Qusuueckue s61eHUA 8 npupoode: TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIC
ABJICHUSI B MPUPOJE, KPUCTAILIBI B NpHUpoae, unyueHue ColiHLa, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHL, TyMaHa, HHEsl, CHera

Texnuueckue ycmpoticmea: KanvuuIApbl, IPUMEPBI UCIOIB30BaHUS KPUCTAIJIOB,
KUJKOCTHBIM TEPMOMETp, JaTUUK TEMIEpaTypbl, TEPMOC, CUCTEMA OTOILJICHUS
JIOMOB, TUTPOMETPBHI, NICUXPOMETP, MapoBasi TypOWHA, IBUraTellb BHYTPEHHETO

CropaHus
DJIEKTPOMAT'HUTHBIE SABJIEHUA
OnexTpu3anys Tenl. J[Ba BUaa SIEKTPUUECKUX 3apsi/IOB
B3aumonelicTBue 3apspkeHHBIX Tell. 3akoH Kynona
3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

:‘)HCKTpH‘ICCKOG ITOJIC. HaHpH)KéHHOCTL QJICKTPHUUYCCKOI'O  IIOJIA. HpI/IHHI/IH

CYNEpHO3ULINH IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

Hocurenu »snextpuueckux 3apsfaoB. JlelcTBHE 3JIEKTPUUECKOrO TMOJSI Ha

QJICKTPHUUYCCKUC 3apsAabI. HpOBOI[HI/IKI/I U JUSJICKTPUKHU

[TocTossHHBIN AIEeKTpUYECKUl TOK. JleMcTBUS siekTprudeckoro Toka. Cuiia Toka.



3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14
3.15

3.16

Hanpsoxenue.
I=qg/t,U=A/q

SHGKTpI/I‘leCKOG COIIPOTHUBJICHUC. YI[GJ'ILHOC QJICKTPHUYICCKOC COMMPOTHUBIICHUC!
R =pl/S

3akon Oma mis yuactka snekrpuyeckoi memu: | = U/R

IlocnenoBarenbHOE COEIUHEHUE IIPOBOAHUKOB:
1, =1, U=U,+U,. R=R +R,
HapaJIJIeHBHOG COCAMHCHUC ITPOBOJHUKOB PABHOI'O COIMMPOTUBJICHUSA:

U=UsI=L+I;R=2.

CMeliaHHbBIE COCOAUHCHUA ITPOBOAHUKOB

Pabota u motHOCTh 351ekTprueckoro Toka. A = Ult, P = Ul

3akon J[xoyns — Jlenma:

O=I"R-t

OneiT Opcrena. MarHuTHoe TMoJie NMPSMOTO HMPOBOAHMKA C TOKOM. JImHumM

MarHUTHOW WHITYKITUH

MarautHoe IoJI€ IIOCTOSHHOIO MarHurta. B3auMoaeicTBHE ITOCTOSHHBIX

MarHuToB
JleficTBME€ MarHUTHOTO IT0JIs HA IPOBOJAHUK C TOKOM
Oneitel @apanesd. SBnenue snekTrpoMarHuTHON MHAYyKUuu. [Ipasuino Jlenna

Ilpakxmuueckue pabomwi

W3mepenne  3M€KTPUUECKOTO  CONMPOTHUBIEHUS  PE3UCTOPA;  MOIIHOCTH
AIEKTPUYECKOTO TOKa; pabOTHI ANIEKTPUIECKOTO TOKA.

WccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HMKAIOIIETO B IPOBOJAHMKE
(pe3ucTopsl, TaMIIOYKa), OT HAMPSHKEHHUS HAa KOHIIAX MPOBOJHUKA; 3aBUCHMOCTH
COINPOTHUBIIEHUS OT JUIMHBI MPOBOJIHUKA, IUIOIIAIU €r0 MONEPEUYHOr0 CEUEHUs U

YACIbHOI'O COIIPOTUBIICHUA.



3.17

3.18

3.19
3.20
3.21
3.22
3.23

3.24

3.25

3.26

3.27

3.28

4.1

HpOBepKa npaBujia Ui 3JICKTPUYCCKOTO HAIIPAKCHHUA IIPU TTOCICAOBATCIBHOM
COCAMHCHUHN IIPOBOAHUKOB, IIpaBuWjia IJId CHJIBI SJICKTPUUYCCKOrO TOKa IIpHU

napajijiecJibHOM COCANHCHUHN ITPOBOAHNKOB (pGSI/ICTOpBI u J'IaMHO‘lKa)

Qusuueckue sA6leHUs 6 Npupolde: SIEKTPUUECKUE SBJICHHUS B arMmocdepe,
AIIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE T0Je 3eMiId, apel( MOII0COB,

POJIb MAaroHuTHOI'O IIOJIA JJIA ) KU3HH Ha 36MJ’IC, IMOJIAPHOEC CUAHUEC

Texnuyeckue ycmpoticmea: 3JIEKTPOCKON, aMIEpPMETp, BOJBTMETP, PEOcCTart,
CYETUMK  JIEKTPUYECKOM  SHEPruu,  3JIEKTPOOCBETUTEIBHBIE  MPHUOOPHI,
HarpeBaTeNbHbIE ANEKTPONPUOOPHI (mpumepsl), JNEKTPUYECKUE
IPEIOXPAHUTENHN, JJIEKTPOMArHuT, J3JEKTPOJBUTraTENlb IIOCTOSHHOIO TOKa,

reHepaTop MOCTOSHHOIO TOKa
3H€KTpOM3FHHTHBI€ BoaHsI. IlIkana SJICKTPOMArdHMTHBIX BOJIH
JlyueBast mozenb cera. [IpsamosinHeiHOE pacIpOCTpaHEHNE CBETA
3akoH oTpaxeHus cera. [lnockoe 3epkano

[TpenomiieHue cBeTa. 3aKOH MPEIOMIIEHHUS CBETA

Hucnepcus ceera

Jlunza. Xoxa nyueit B nunze. DokycHOE paccTosiHUE JIMH3BL. OnTudeckas cuia
munsel: D = 1/F

['na3 kak ontuueckas cucrema. Onruyeckue npubopsl

Ilpaxmuyeckue pabomuoi

###HPar#t#13smepeHne ONTUYECKON CHIIBI coOuparomieid JUH3BL, (OKYCHOTO
paccTosiHusl coOuparoiei JIMH3bI (110 CBOMCTBY paBeHCTBa pa3MepoB MpeIMETa U
n300pakeHHsl, KOT/ia MpeIMEeT PACIoNoKEH B JBOMHOM (hOKyce), MoKazaTels
MPEIOMIIEHUS CTEeKIA.

###HPar#t#lccnenoBanne CBOWCTBA HM300paKEHUS, TMOTYYEHHOTO C TMOMOIIBIO
coOuparomiel JHH3bI; U3MEHEHHS (POKYCHOTO DPACCTOSHHS JIBYX CIOXKEHHBIX
JIMH3; 3aBUCUMOCTH yTjla MPEJIOMJIEHUS CBETOBOTO Jyuya OT yIJjia MaJieHus Ha

TpaHUILEC «BO3AYX — CTCKIIO»

Qusuueckue aenenuss 6 npupode: 3arMeHus Connua u JlyHsl, 1Bera Ten,

ONTHYECKHUE sBJICHUS B aTMoc(epe (1iBeT Heba, pedpakius, paaxyra, MUPax)

Texnuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE

CBETOBO/IBI
KBAHTOBBIE ABJIEHUA

PagunoaktuBHOCTh. Anbda-, Oeta-, raMma-usznyueHus. Peakium anbda-u Oera-



4.2
4.3
4.4
4.5

4.6

4.7

pacmana
OmneiTel Pe3epdopna o paccessauto anbba-gactuil. [Lnanerapras Moaenp atoMa
CocTtaB aTroMHOTrO0 sifgpa. M3oTomnsl

[lepuox momypacnaga aTOMHBIX SIAEP

Snepuble peakuyuu. 3aKOHBI COXPAHEHHS 3aPS0BOTO M MACCOBOTO YHCE

Qusuueckue AeneHUs 6 npupode. €CTECTBEHHBIH pPaJUOAKTUBHBIA  (OH,
KOCMUYECKHE JIy4d, PAJUOAKTUBHOE HW3JIyY€HUE NPUPOJHBIX MHUHEPAJIOB,

I[Cf/iCTBHG pPaarnOaKTUBHBIX I/I3J'Iy‘I€HI/II\/'I Ha OpraHu3M 4€JI0BCKa

Texnuueckue ycmpoiicmea: CIEKTPOCKOI, UHAUBUIYAJIbHBIN T03UMETp, Kamepa

BI/IJ'IBCOHa, AAC€pHasd SOHEPreTuKa



YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

» dusuka 9 knacc/ [Mepeimkun A.B. OG11ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCThIO «M31aTENBCTBO «DK3aMEH

®dwusuka 8 knacc/ [lepeimkua .M., I'ytauk E.M., BanoB A.W. u np.
AxmonepHoe obuiectBo "U3narensctBo "lIpocBemenue”

®usuka 7 knace/ [epsimkun .M., I'ytauk E.M., iBanos A.W. u np.

AxnmonepHoe odbiecto "U3natensctBo "[Ipocsenienue”

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

A. E. Mapomn, E. A. Mapon. ®u3uka. 7 kiacc. JlugakTuaeckue MaTepualbl.

A. E. Mapom, E. A. Mapon, C. B. [1o3oiicknii. ®u3nka. COOpHUK BOIPOCOB U
3aza4. 7 Kiacc.

A. E. Mapos, E. A. Mapon. ®@u3zuka. 8 knacc. JlugakTnueckue MaTepuaibl.
A. E. Mapomn, E. A. Mapon, C. B. [1o3otickuii. ®uzuka. COOpHUK BOIPOCOB U
3a1ad4. 8 Kiacc.

A. E. Mapomn, E. A. Mapon. ®u3uka. 9 knacc. J{ugakTnaeckue MaTepuaibl.
A. E. Mapomn, E. A. Mapon, C. B. [1o3oiickuii. ®u3nka. COOpHUK BONPOCOB U
3amad. 9 kiacc.

A. U. UBanos. ®usuka. 7 kinacc. Meroaudeckoe nocooue k yueonuky M.M.
[Tepprimikuna, A.M. MIBaHoBa.

A. . VBanoB. ®u3uka. 8 kinacc. Metoaudeckoe nocodbue k yueOnuky N.M.



Ileppiknna, A.M. MBanoBa.
A. U. UBanos. ®usuka. 9 kinacc. Meroauueckoe nocooue k yueoOnuky .M.

Ileppikuna, E.M. I'ytHuk, A.M. IBanoBa, M.A. IleTpoBoii

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HMHTEPHET

bubaunoreka LIOK https://m.edsoo.ru/7f416194






