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IMNOACHHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (Qu3uke Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJICHA HA OCHOBE TMOJOXKEHUH M TpeOOBaHMII K pe3yJbTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétom (henepaibHON paboyeit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yue6Horo npeamera «duzukay.

CopepxaHue mnporpaMMmbl 10O (U3KMKe HampaBieHO Ha (opMupoBaHUe
€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU OOYyYarOIMXCS U OpraHU3alui0 H3y4YCHHS
¢u3nKu Ha NeATEIbHOCTHOM OcHOBe. B mporpamMme mo (u3uKe YYUTBHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpenmera B peanusanuu TtpedboBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METaNpeAMETHBIM pe3yJibTaTaM 00yUeHHUs, a TaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEJAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma 1o ¢u3MKe ycTaHaBIUBAET paclpeaesieHue yueOHOro Marepuana
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 pa3zpaboTaHa ¢ LEIbIO OKAa3aHUS METOAUYECKOU
NOMOIIM YUYUTEIO B CO3/IaHUU paboueit MporpaMMBbl [0 y4eOHOMY IIPEIMETY.

®dusurka ABISIETCS CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHO-HAYUHBIX YUeOHBIX
IIPEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JI€KAT B OCHOBE MTPOLIECCOB U SIBJICHUM,
U3y4aeMbIX XUMHEH, OMOJI0rnen, acTpOHOMHEN U pu3nuecKoi reorpadueil, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpa, IPEIOCTaBIsieT Haubosee sICHbIE
oOpasibl MPUMEHEHHUsI HAYYHOT0 METO/Ia TO3HAHUS, TO €CTh Croco0a MOJydeHHUs
JIOCTOBEPHBIX 3HAHUM O MUpE.

Opnna w3 raaBHBIX 3a7a4 (PU3MUEeCKOro oOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
UHTEpECca K HayKe Yy 00yJaromuxcsl.

WU3yuenue ¢Qusukun Ha 0a30BOM YpOBHE MPEIOJIaracT OBJIAJCHHE
CJIEIyIOUIUMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTb:

e HAYYHO OOBACHATH SBIICHUS;

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICJIOBAHMUS,

e HHTEPNPETHPOBATH  JIAaHHBIE U HCIOJB30BaTh  HAy4YHbIE
J0Ka3aTeabCTBA JUIsl OJYyYEHUS BHIBOJIOB.

[lenn wu3yueHuss (Pu3MKK HA YpPOBHE OCHOBHOIO 00I1Iero 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 (poToKosa oT 3
nexadps 2019 r. No [1K-4BH).
Iesun n3zyyenus pusnku:

NpUOOPETEHUE HHTEpeca U CTPEMIICHUS OOydYaroluXCsi K HayYHOMY
W3YYECHUIO TNPUPOAbI, PA3BUTHE HUX HMHTEIUIEKTYAJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ TTO3HAHUA U (OPMUPOBAHUE
HCCIIEIOBATEIICKOIO OTHOLIEHUS K OKPYKAIOLIUM SIBIICHUSIM;
dhopMupoBaHUE HAYYHOTO MUPOBO33PEHHUS KaK pe3yJibTaTa U3yUeHUsI OCHOB
CTPOCHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DPM3UKH;
dbopMupoBaHUE TPEACTABICHUN O Poiu (DU3UKH IJIsT PA3BUTHUS JIPYTUX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE  TPEJCTaBICHUH O  BO3MOXHBIX  cdepax  Oyaymiein
npo¢eCCUOHATILHON JIeSITEIHHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
nanbHeneMy 0Oy4eHUIO B 3TOM HaIlPaBJICHUH.

JlocTiokeHne 3THUX IeNiel mporpaMMbl 1Mo (HU3MKE HAa yYpOBHE OCHOBHOTO
oOmrero o0pazoBaHusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIOMINX 3a1aY:

npuoOpeTeHrue 3HAaHUM O JUCKPETHOM CTPOCHHUM  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUECKUX, MArHUTHBIX M KBAHTOBBIX
SBJICHUSX;

MpUOOpPETEeHNE YMEHUW OMHCHIBATh U OOBSCHATHh (DU3UUYECKUE SBICHUS C
HCIIOJIb30BaHUEM TOJTYyUYECHHBIX 3HAHUM;

OCBOCHME METOJ0B pELICHUs IPOCTEHIIMX pPacy€THBIX 3a7ad C
MCIIOJIb30BaHUEM (bu3nYecKux MoJIeNeH, TBOPUYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUM HAOIIOAATh NPUPOHBIE SIBICHUS U BBINOIHATH OMBITHI,
nabopaTopHble paOOTBI M IKCHEPUMEHTAIbHBIC HCCICAOBAHUS  C
UCIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

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

3HAKOMCTBO €O c(hepamu mpodeccuoHaIbHON NesATebHOCTH, CBA3aHHBIMU
¢ uU3NKOH, M COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha
JOCTHXKEHUAX (PU3UUYECKON HAYKH.

Ha usyuenue ¢usuku (6a30BBIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO

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

[Ipennaraemsiii B mporpaMmMme 1mo QuU3MKe MepedeHb JTabopaTopHbIX padoT H
OTIBITOB HOCUT PEKOMEHIATEIIbHBIN XapaKTep, YUUTEeIb JeIaeT BEIOOP MPOBEICHUS



7abopaToOpHBIX PabOT M OMBITOB C YYETOM HWHIWBHIYAIBHBIX OCOOCHHOCTEH
OOy4JarommXxcs, CIHUCKa AKCIEPUMEHTAIBHBIX 33/IaHHM, MpeiaraéMbplXx B pamMKax
OCHOBHOI'0 TOCYJJapCTBEHHOT'0 PK3aMeHa 1o (hu3uke



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU 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 u3mMeperuit. MexxayHapoaHas CUCTeMa €IMHHII.

Kak ¢wusuka u JApyrue ecTecTBEHHbIE HAyKHM H3Y4YaloT MPUPOY.
EcTecTBeHHO-HAYUYHBIM METOJl IMO3HAHMS: HAOJIOJECHHE, MOCTAaHOBKA HAYyYHOTO
BOIIPOCA, BBIJIBUIKEHHUE TUIOTE3, SKCIIEPUMEHT MO IPOBEPKE TMIOTE3, 0ObSICHEHHE
HaOogaemMoro siBieHus. Onucanue GU3HNUeCcKUX SABJICHHUN C TOMOIIBIO0 MOJIEEH.

Hemoncmpayuu.
1. MexaHudeckue, TEIUJIOBbIE, OJEKTPUYECKHE, MArHUTHBIE, CBETOBbBIC
SABJICHUS.

2. Dusnueckue MpuOOPHI U MPOLEaypa NPAMBIX U3MEPEHHUI aHAJIOTOBBIM H
U (GPOBBIM TPUOOPOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpezeneHne LEHbI ATIEHUS Kbl U3MEPUTEIBHOTO Mpruoopa.
2. H3mepeHue pacCTOSHUM.
3. M3mepenue o0bEMa )KUAKOCTH U TBEPIOrO Tea.
4. OmnpeneneHue pasMepOB MAJIBIX TEN.
5. M3mepenune TeMmieparypbl HpH MNOMOIIM >KHIKOCTHOTO TEPMOMETpa U
JaTYMKa TEMIIEPATYyPBL.

6. IIpoBeneHue uccienoBaHusl MO MPOBEPKE THMIOTE3bI: JAJIbHOCTh MOJIETA
HIaprKa, MyIEHHOIO0 TOPU30HTAIHO, TeM OoJibllie, YeM OOoJibllie BhICOTA
IycCKa.

Pa3zpnes 2. IlepBoHavyanbHbIe CBEACHUS O CTPOCHMH BelleCTBA.

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

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

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOCHUE ra3oB, KUJIKOCTEM U TBEPIBIX
(KpUCTAIITMYECKUX) Tell. B3auMOCBsA3b MeXAy CBOWCTBAMHM BEUIECTB B Pa3HbBIX
arperaTHbIX COCTOSHHUSIX U MX aTOMHO-MOJEKYJISIPHBIM cTpoeHHeM. OCcoOEHHOCTH
arperaTHbIX COCTOSIHUI BOJBI.

Hemoncmpayuu.

1. HabmroneHnue 6poyHOBCKOTO JBHKCHHUS.



2. Habmonenue nuddysum.
3. HaGmionenune ~ siBneHui,  OOBSACHAIOIIMXCA  NPUTSHKCHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEILIECTBA.

Jlabopamopnsie pabomosl u onvimol.

1. OneHka JuMaMeTpa aroMa METOJOM psioB (C  UCIOJIb30BaHUEM

dortorpaduii).
2. OmbITH 110 HAOJIIOACHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.
3. OmnbIThI 10 OOHAPYKEHUIO AEUCTBUS CHJI MOJIEKYJISIPHOTO MIPUTSIKEHUSI.
Pa3nen 3. /IBuskeHue U B3aUMoieCTBHE 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 [IBMKEHMS Tell. Macca Kak Mepa HHEPTHOCTH Tella.
[ImoTtHOCTH BemiecTBa. CBSI3b INIOTHOCTH C KOJIWYECTBOM MOJIEKYJ B €IUHUIIEC
o0bEMa BelIecTBA.
Cuita Kak XapakTepucTuKa B3aumojaeicTBus Ten. Cuila ynmpyrocTd M 3aKOH
['yka. 3MepeHue Cuiibl ¢ MOMOIIBIO IUHAMOMETpA. SIBJICHUE TATOTEHUS U CHIIA
TsxkecTH. Chlla TSHKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HAIIPABJIICHHBIX II0 OJHOM mpsiMoM. PaBHomenctByromas cui. Cuiia TpeHUS.
TpeHne CKOJIbKEHU U TPEHUE MOKOs. TpeHUe B MPUPOJIE U TEXHUKE.
JHemoncmpayuu.
1. HabmroneHue MexaHUUECKOTO JBUKCHHUS Tela.
2. HM3mepeHune CKOpOCTH NPSMOJIUHENHOTO IBUKECHUSL.
3. HaOmronenue sBiIeHUS UHEPLIUH.
4. HabOnroneHue u3MEeHEHUs1 CKOPOCTH MPU B3aUMOJIEHCTBUU TE.
5. CpaBHEHHME MacC M0 B3aUMOJEHCTBUIO TET.
6. Clio’)keHue CUJI, HaPaBJICHHBIX 10 OJTHOW MPSIMOM.
Jlabopamopnwvie padoomot u onvimol.
1. OmnpeneneHre CKOPOCTH PABHOMEPHOTO JABUKEHUS (LIapUKa B KUIKOCTH,
MOJIEIN DJIEKTPUUECKOTO0 aBTOMOOWIISI M TaK Jlajiee).

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

3. Omnpenenenue MIOTHOCTH TBEPJIOTO TENA.

4. OmbITHI, TEMOHCTPHUPYIOIINE 3aBUCUMOCThH pacTsDKeHHs (medopmarun)
NPY>KUHBI OT IPUII0KEHHOM CHUIIBI.

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

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra3oB.



JaBnenue. CrnocoObl yMEHBUIEHUS M YBEIUYECHUS JlaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza OT 00bEma, Temmeparyphl. llepemadya maBieHUs
TBEPIBIMU TEJIAMM, KUIAKOCTAMU U rasamu. 3akoH Ilackans. [IHeBMartuueckue
MalllMHbl. 3aBUCUMOCTh JABJICHUSI KUJIKOCTH OT TIyOuHBI. ['mapocrarnueckuii
napanokc. Coobaromuecs cocyasl. ['uipaBindyeckue MexaHU3Mbl.

Atmocdepa 3emnu u atrmochepHoe naBienue. [IpuumHBI CyliecTBOBaHUs
BO3yIIHONW 00o0mouku 3emau. OmbiT Toppuyemnu. M3mepenue atMochepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 11t U3MepeHust 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 BBITAIKUBAIOIEH CHUJTBI OT 00bEMa MOrPYKEHHOM YacTu Teja
Y TJIOTHOCTH JKUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.
8. YcCIIOBHE IUIaBaHUS TEJl: IJIABAHUE WIIH MTOTPYKEHUE TEJI B 3ABUCUMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEN TeJa U AKUJKOCTH.
Jlabopamopnsie pabomul u onvimol.
1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIe OT 00bEMA MOrPYKEHHOM B
YKAJIKOCTh YaCTH Tea.
2. OnpenernieHre  BBITAJIKUBAIOIIEH  CWIIbL, JEHUCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJIKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbI, JEHCTBYIOIIEH HA TEIO
B KUJKOCTH, OT MaccChl TeJa.
4. OnpIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJIKUBAIOIIECH CHUJIBI,
JIEUCTBYIOIIEH Ha TEJIO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KUKOCTh
YacTH Tela U OT INIOTHOCTH KUAKOCTH.
5. KoHcTpyupoBaHue apeomeTpa WIM KOHCTPYUPOBaHUE JIOAKM U
OmpelelIeHuE €€ rpy30n0AbEMHOCTH.

Pa3znes 5. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexannueckast pabota. MOITHOCTS.

[IpocTbie MexaHU3MBbI: pblyar, OJOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecus pblyara. [[pumeHenue npaBusia paBHOBECHS pbluara K 0J10Ky. «30J10TO€
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npasmwio» Mexanuku. KITJI mpocteix mexanuzMoB. [IpocTeie MexaHu3Mbl B OBITY U
TEXHUKE.

Mexanuueckass dHeprus. KuHernueckas M IOTEHUUAlbHAas JHEPIUS.
[IpeBpaleHne 0THOrO BUJ1a MEXaHUYECKOW SHEPTUU B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUMU B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Omnpepenenue pabOThI CUIIBI TPEHUS MPU PABHOMEPHOM JABUKEHUH TeJa 110

TOPHU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBaHue yclIOBUM PaBHOBECHS pblyara.
3. HM3mepenue KII/] HakIOHHOM IUIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAaHEHUS MEXAHUYECKOW SHEPIHH.
8 KUIACC

Pa3gea 6. TenioBbIe ABJICHUS.

OCHOBHBIE TIOJOXXEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUM CTPOCHUSA
BemecTBa. Macca ¥ pa3Mepbl aTOMOB M MOJEKYJ. ONBITEI, NOATBEPKAAKOLINE
OCHOBHBIE MOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKOW TEOPUH.

Monenu TBEPIOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammmueckue u amopdusie tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJII HA OCHOBE IIOJIOKEHUM MOJIEKYIAPHO--KUHETUYECKOU TEOPHUHU.
CmaunBaHUE U KaNWJUISIPHBIE SIBIEHUS. TEnnoBoe paclInpeHue U CKaTue.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKEHUS
yactull. BHyTpenusis sHeprus. CnocoObl HM3MEHEHUS BHYTPEHHEH OSHEpruu:
TerIonepeavya u coBepieHne padoTsl. Buapl Temmonepenayu: TermaIonpoBOAHOCTD,
KOHBEKIIUS, U3JTyYEHHUE.

KonudecTBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TemiooOMeH U
TEIUIOBOE paBHOBECHME. YpaBHEHUE TeruioBoro Oananca. IlmaBineHue u
OTBEpPJCBAaHUE KPUCTAUIMYECKUX BELIECTB. YJAENbHAs TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kumenuwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMOC(epHOro
JTABJICHMUSL.

BrnaxxHocTh BO31yXa.

OHeprus TOIJIMBA. Y IeJIbHAS TETUIOTA CTOPaHUsL.

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

3aKOH COXpAaHEHUS U MPEBPAILCHHS YHEPTUH 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 naBieHUs rasa Mpyd U3MEHEHUM 00bEMa W HarpeBaHUM WU
OXJIAXKJICHHU.

[IpaBuna n3MepeHus: TeMneparypsl.

Bunpl Teronepenaym.

OxJtaxJIeHUe TIPU COBEPIICHUU PAOOTHI.

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

Hab6mro1eHre mocTosTHCTBA TeMIIepaTyphl IIPH TUTaBICHUH.
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 TI0 HAOJIIOACHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, KUJIKOCTEH H
TBEPABIX TEIL.

OmnpeeneHue gaBieHUs BO3yXa B OaJTIOHE HITTPHUIIA.

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

[IpoBepka rUNMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOnronenrie u3MeHEeHHs] BHYTPEHHEH »SHEpPruu Tejla B pe3ysibTaTe
TEeIIoNnepe a4y U padOThl BHEITHUX CHJI.

HccnenoBanne sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW W
ropsiueii BOJIBI.

Onpenenenne  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJIOW  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).

Onekrpuueckoe mnoje. Hanpsok€HHOCTH 3iekTpudeckoro nosist. IlpuHnmn
CYNEpPIIO3ULIAN IEKTPUUECKHUX MOJIE€H (Ha KAYUECTBEHHOM YPOBHE).



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

DJIEKTPUUECKUM TOK. YCIOBUSA CYIIECTBOBAHHUS JJIEKTPUYECKOTO TOKAa.
M cTOYHUKM TIOCTOSSHHOTO TOKa. JIeHWCTBUS SJIEKTPUYECKOro TokKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUIN TOK B KUJIKOCTSIX U razax.

Onektpuueckas 1enb. Cuna Toka.  DIEKTPUYECKOE  HANpPsKEHUE.
ConpoTuBieHrUE MPOBOJHUKA. Y IEIBHOE CONPOTHUBIICHUE BellecTBa. 3akoH Oma
JU1s yyacTka uend. [lociaeqoBaTenbHOE U TapauiesIbHOE COEAUHEHNE TPOBOHUKOB.

Pabota W MOIIHOCTH 3JEKTpUYECKOro ToKa. 3akoH Jlxoyna—Jlenua.
DNeKTpUYEeCKue LeNU U MOTPEOUTENH IEKTpUIECKOil sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTostHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosje. MarautHoe mojie 3eMJIM M €r0o 3HaueHHe I KU3HH Ha 3emiie. OmbIT
Opcrena. MarHuTHOE 1OJIE SJIEKTPUYECKOTO TOKA. [I[puMeHeHne 3I1eKTpPOMArHUTOB
B TeXHUKE. J[eiiCTBHE MarHUTHOIO MOJIsl HA TPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIb
MOCTOSIHHOTO  TOKa. VICHoJib30BaHHWE  3JIEKTPOJBUTATENIE B  TEXHUYECKUX
YCTPOMCTBAxX U Ha TPAHCIIOPTE.

Omneitel @apanes. fABiaenue snekrpoMarHuTHOM mHAyKuuu. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0b1 ITOJTyYEHHUS ANEKTPUYECKOU DHEPIUH.
DIEKTPOCTAHIIMK Ha BO30OHOBISIEMBIX HCTOYHUKAX YHEPTHH.

JHemoncmpayuu.

DJIeKTpU3aLus Tell.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U AEUCTBUE JIEKTPOCKOMA.
DneKkTpocTaTuuecKkas UHIYyKIUS.
3aKOH COXpAaHEHUS JIEKTPUUECKUX 3apsI0B.
[IpOBOJTHUKH U AUDIEKTPUKH.
MopaenupoBaHue CUIOBBIX JIUHUN DJIEKTPUUECKOTO OJIS.
M cTOYHMKY OCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUIECKOTO TOKA.
. DNEKTPUYECKHI TOK B KUJIKOCTH.
. ['a30BbIl paszpsm.
. I3Mepenue cuiibl TOKa aMIepMeTpoM.
. I3MmepeHune 3JIeKTpUYeCKOro HapsKeHUsT BOJIBTMETPOM.
. Peocrar u mara3uH COIpOTUBIICHUHN.
. B3anmoneicTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTHU Pa3/IeJICHUs MOJIOCOB MAarHUTA.
. MoaennpoBaHHe MarHUTHBIX MOJIEW NOCTOSTHHBIX MATHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarauTHoe 1osie Toka. DJIEKTPOMAarHur.

JleficTBME MarHUTHOTO IOJISl HA IPOBOAHUK C TOKOM.

DJIEKTPOJIBUTATENb IOCTOSTHHOT'O TOKA.

HccenenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

OmnbiTel Dapajnes.

3aBUCUMOCTb HAIlPaBJIEHUS MHIYKIMOHHOTO TOKAa OT YCJIOBHH €ro
BO3HUKHOBEHHUSI.

DIIEKTPOTE€HEPaTOP NOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimol.

1.

o u bk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJICKTPU3ANMH TEN HWHAYKIWEH U TpHU
CONPHUKOCHOBEHHH.

HccnenoBanue AeMCTBUS BJIECKTPUYECKOTO TMOJNS HA MPOBOJHUKU U
JTURJICKTPUKH.

COopka u npoBepka pabOThI JIEKTPUUECKON 1IETH MOCTOSHHOTO TOKA.
W3mepenue u peryjJnpoBaHHue CUIIbI TOKA.

H3mepeHue u peryanpoBaHue HAMPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MIYIIETO 4Y€pe3 pEe3UCTOp, OT
COMPOTHUBJICHUS PE3UCTOPA U HANPSDKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUSI MPOBOJAHUKA OT €ro JJIMHBI, IUIOMAAU MONEPEYHOTO
CEUEHMsI U MaTepuara.

[IpoBepka mpaBwiIa CIOXKEHUS HAIMPSHKCHUM MpU TOCIEeI0BaTEIbHOM
COCIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJg CWIbI TOKAa MPH TapAICIHPHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH BJEKTPUYECKOTO TOKA, BBbIACIAEMONW Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTUA CHJIBI TOKA, MAYIIETO 4epe3 JaMIIOUKy, OT
HaInpsHKEHUS Ha HEH.

Onpenenenue KII/] nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aWMO/ICHCTBUS TTOCTOSTHHBIX MarHUTOB.
N3yueHrie MarHUTHOTO TOJISI HOCTOSTHHBIX MarHUTOB MPU UX O0BETUHEHUN
U pa3JIeJICHUH.

HccnenoBanue nedcTBUs IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITEI, JEMOHCTPUPYIONIME 3aBUCUMOCTh CHUJIBI  B3aMMOJICHCTBUS
KaTYIIKU C TOKOM U MarHUTa OT CUJIbI TOKA U HAITPaBJIEHHUS TOKA B KaTYIIIKE.
N3yueHne necTBUS MarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.



19. KoHcTpynpoBanue u uzyueHue padoThl 3J1€KTPOABUTATEIIS.
20. U3mepenue KII/] anekTpoaBuraTebHOM yCTaHOBKH.
21. OnBITBl IO HUCCIEAOBAHUIO SBJIEHUS DJIEKTPOMArHUTHOM WHIYKIUU:
MCCIICIOBAHUE W3MEHEHUM 3HAYEHHUS U HAMNPABJICHUS WHIYKIIMOHHOIO
TOKA.
9 KIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexannueckoe naBmkeHMe. MarepuanpHas Touka. (Cucrema oTcuéra.
OTHOCHUTENIBHOCTh MEXaHWYECKOI0 JABWXKEHHUS. PaBHOMEpHOE MNpPSAMOIMHENHOE
nBxkeHue. HepaBHoMepHOe npsiMonnHeNHOEe nBUKeHUE. CpellHsIsl 1 MTHOBEHHAas
CKOPOCTb TeJia IPH HEPABHOMEPHOM JABUKECHUH.

VYckopenue. PaBHoyckopeHHoe mpsiMosinHelHOe JBHxkeHue. (CBoOomHOe
nageuue. OnbeITe! [ amuies.

PaBHOMepHOE ABIKEHHE MO OKpYXHOCTH. Ilepuon u yactora oOpalieHus.
JIuHeliHas u yriaoBas cKopocTd. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

ITepBeiit 3ak0oH HeroToHa. Bropoy 3axkoH HeroroHa. Tperuit 3akoH HeroToHa.
[IpyHIMN Cyneprno3unuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUs MOKOsI, IPYTUe BUIBI TPEHUS.

Cuna TsSHKECTH U 3aKOH BCEMHUPHOIO TATOTEHHUS. Y CKOpeHHE CBOOOIHOTO
najgeHus. J[Bwxenne mianetr Bokpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HeBecoMocTh 1 nieperpysKu.

PaBHOBecue marepuanbHOW TOYKU. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJA C 3aKPEIJIEHHON OChIO BpaleHusl. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynbee Tena. M3menenne mmmyinbca. UMnyibe cuiibl. 3aKOH COXpaHEHUS
UMITyJibca. PEakTHBHOE IBUKEHNE.

Mexanuueckass pabora W MOIIHOCTb. PaboTa cuil TSDKECTH, YNPYTOCTH,
TpeHusi. CBsA3b d3HEpPruu U padboTsl. [loTeHInanbHas 3HEprus Teia, MOJHATOTO HaJl
ITIOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHas sHeprust cxxaTou npykuHbl. Kunetnueckas
sHeprus. TeopeMa 0 KMHETMYECKOM DHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPTUH.

Hemoncmpayuu.

1. HaOnroneHue MeXaHMYECKOro JBHUKEHUS T€la OTHOCUTENIBHO Pa3HbIX TeEll

OTCY€Ta.
2. CpaBHEHME NyTE€W W TPACKTOPUM MABUKEHHS OJAHOTO M TOTrO XKE Tela
OTHOCHTEJIBHO Pa3HBIX TEJ OTCUETA.

3. M3mepeHue CKOPOCTH M YCKOPEHUS NMPAMOJIMHEUHOTIO IBUKEHUS.

4. HccnenoBaHne NPU3HAKOB PABHOYCKOPEHHOT'O JBUKECHUS.

5. HaOmronenue ABuKEHUS Tesa MO OKPYKHOCTH.



10.
11.
12.
13.
14.
15.
16.

HaOnroienrie MexaHU4eCKUX SIBJICHUM, TPOUCXOIAIIUX B CUCTEME OTCUETA
«Tenexka» nmpu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIIBHO
KaOuHeTa QUBUKH.

3aBUCUMOCTh YCKOPEHHMS T€Ja OT MAaCChl T€JIa U JICUCTBYIOLIEH HA HETO
CHUJIBL.

HaOmnroienuie paBeHCcTBa CUII PU B3aUMOJICUCTBUU TEII.

MN3MeHeHune Beca Tena npu yCKOPEHHOM JBHKEHUH.

[lepenaya umItyabca mpu B3auMOJEHCTBUM TE.

[IpeobpazoBaHus SHEPTUU NTPU B3aUMOJICUCTBUH TEI.

CoxpaHeHue UMITyJIbCa PU HEYNIPYTOM B3aUMOJICHCTBHM.

CoxpaHeHne UMITyJIbCca MPU a0COIIOTHO YIPYTOM B3aUMOICHCTBUU.
HabGmroneHune peakTUBHOTO ABUKCHUS.

CoxpaHeHre MEXaHUYECKOM YHEPTrUuu IPU CBOOOHOM TaJICHUU.
CoxpaHeHuEe MEXaHWYECKOW SHEPTHUU TIPU JIBUKECHHUU TeJla MO IECTBUEM
MPYKUHBL.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHncTpynpoBanue TpakTa Juisi pa3roHa U JaJIbHEWUINEro PaBHOMEPHOTO
JBIDKCHUS IIAPUKA WA TEIIEKKH.

OrnpeienieHue CpeIHEe CKOPOCTH CKOJIBKEHHS OpyCKa WU JBUKEHUS
HIapUKa [0 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JABMKEHHH IIO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM
JBU>KEHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JBUXKEHHUH 0Oe€3
HAYaJdbHON CKOPOCTHM MYTHU OTHOCSITCA KakK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUS CKOJBXKEHUS OT CHJIbI
HOPMAaJILHOTO JIaBJICHUSI.

Omnpenenenue kodhGuUIEeHTa TPEHUS CKOTBKCHUS.

Omnpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenue paboThl CHIIBI TPEHUS TTPU PABHOMEPHOM JIBUKEHUHM TeJia 0
TOPU30HTATHLHON MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBl  YHOPYrOCTH TpU THOABEME TIpy3a C
WCIIOJIb30BAaHUEM HEMOABMYKHOTO U MOABUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXPAHEHHS SHEPTHH.

Pasznen 9. Mexannuyeckue K0J1e0aHUA M BOJHBI.



KonebarensHoe aemxenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIATYy1a. MaremMaTuyeckuil U NMpyKUHHBIM MasTHUKU. [IpeBpamieHue
HHEPTUU MIPH KOJIeOATEITHHOM JIBUKEHUU.

3aryxatomue  koneOanus.  BoiHykaenHole — koneOanus.  Pe3onanc.
Mexannyeckue BoJIHBL. (CBOWMCTBA MEXaHMYECKMX BOJH. [IpomonbHble H
MONEPEYHbIE BOJHBI. JIMMHA BOJMHBI W CKOPOCTh €€ PacHpOCTPAHEHUS.
Mexanndeckue BOJIHBI B TBEPJIOM TEJIE, CEHCMUYECKUE BOJIHBL.

3ByK. 'poMKOCTh 3ByKa U BbicOTa ToHa. OTpaxkeHue 3Byka. MHOpa3Byk u
YIBTPa3BYK.

Hemoncmpayuu.

1. HaOmnromenuwe kojieOaHWii Tea IIOA HAEUCTBUEM CHJIBI TSDKECTA W CHIIBI
YIIPYTOCTH.

HabGmronenue xonebanuii rpy3a Ha HUTU U Ha TPy KUHE.
HaGmroienrie BoIHYKICHHBIX KOJIeOaHUM U pe30HaHca.
PacnpocTpanenne npo0ibHBIX U MOMEPEYHBIX BOJH (HA MOJEIH).
Habmronenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.
Jlabopamopnsie pabomul u onvimol.
1. OmpeneneHre 4YacTOThl M TMEpUoja KoJieOaHMM MaTeMaTHU4eCKOTO
MasITHUKA.

2. Ompenenenrie 4acTOTHI U TIEPHOJia KoIeOaHuii MPy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJia KOIeOaHU MOABEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. WccnegoBaHue 3aBUCMMOCTHU MEPHOJIA KOJIEOaHUN MPYKUHHOTO MasSTHUKA
OT MaccChl rpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHOJia KOJeOaHUW rpy3a, MOJIBEIIEHHOTO K
HUTHU, OT MAcChl Ipy3a.

6. ONBITBL, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh  MEpHoJia  KoJjeOaHui
MPYKUHHOTO MASITHUKA OT MACChI Tpy3a U )KECTKOCTHU MPYKUHBI.

7. U3mepenHue yckopeHus CBOOOIHOTO TafCHUSI.

Pa3znes 10. D1eKTpOMArHuTHOE 1MOJI€ U JJIEKTPOMATHUTHBIE BOJIHBI.

DJIGKTPOMAarHUTHOE  MOJIe.  DJIEKTPOMAarHUTHbIE  BOJHBI.  CBOMCTBA
ANEKTpOMarHuTHBIX BOJIH. I[llkama snekTpoMarHUTHBIX BOJIH. lcmoJsib30BaHue
AJEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.

DOnekTpoMaruutHasi npupoga cera. CkopocTh cBeTa. BomHOBBIE CBOIICTBa
CBETa.

Jemoncmpayuu.

1. CBolCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BOJHOBBIE CBOKCTBA CBETA.
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Jlabopamopnsie pabomul u onvimol.
1. W3yuenue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOHMIIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbBI€ SIBJICHHS.

JlyueBas  momenbp  ceera.  Mcrounuku ~— ceera.  IlpsAmosnHerHoe
pacnpoctpanenue csera. 3atMeHuss ConHna u JIynsl. Otpaxkenue cBera. 11nockoe
3epKano. 3aKOH OTpaKE€HUs CBETA.

[Ipenomnenue cBeTa. 3akoH MpeaomiieHUs cBera. llonHOe BHyTpeHHee
OTpaXeHHe cBeTa. VICIonb30BaHWE TIOJTHOTO BHYTPEHHETO OTPAXEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xop myuedt B muHze. OnTudeckas cucrema goToariapaTta, MUKpOCKOTa
u Teneckorna. ['na3 kak ontuyeckas cucrema. ban3opyKkocTh U JadlbHO30PKOCTb.

Paznoxenue Oemoro cBera B crmektp. Onwitel HeloToHa. CroxeHwue
CIIEKTpaJbHBIX IBETOB. /Jucnepcus ceera.

Hemoncmpayuu.

[IpsAamonuHeHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBera.

[TonyueHnne n300pakeHUH B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomiienue cBera.

Ontudeckuil CBETOBO/I.

Xox mydeil B cOOMparoIiei JInH3e.

XoJ JIydeu B paCCEUBAIOIIECH JIUH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHun aeiictBus oToanmnapara, MUKPOCKONA U TEJIECKOIIA.
10. Moaens ri1asa.

11. Pa3noxenue 6emoro cBera B CIIEKT.
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12. [lomy4yenue 6em0ro cBETA MPH CIOKEHUH CBETA PAa3HBIX I[BETOB.

Jlabopamopnsie pabomul u onvimol.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPAKEHHUS CBETOBOTO Jiyya OT YIJia
naJeHUs.

2. W3ydeHue xapakTepuCTHK M300pakeHUs IpeIMeTa B INIOCKOM 3epKalie.

3. HccnegoBanue 3aBUCUMOCTH yTila MPEIOMIIEHUSI CBETOBOTO Jiy4ya OT yrIiia
najieHUs] Ha TPAHUIIE «BO3IYX—CTEKIIO».

4. TlonmyueHue n300pakeHH ¢ MOMOIIBIO COOUPAIOLEH JTHUH3BI.

5. Ompenenenne (HOKyCHOTO PacCTOSHUS M ONTHUYECKOW CHIIBI COOMparomien
JIVH3BI.

6. OTBITHI 110 PA3TOKEHUIO OEIOr0 CBETAa B CHEKTP.

7. OnbITHl IO BOCHPHUSATHIO LIBETA MPEAMETOB NPH UX HAOJIIOJECHHH 4Yepes3
I[BETOBbIC (DUIIHTPHI.



Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pesepdopna u mmanerapHas Mozenb atoma. Mojens atoma bopa.
Hcnyckanue v noriomeHne ceerta aroMmoM. KBaHThl. JIMHeYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u ramma-uzinyudenus. CTpoeHHe aTOMHOTO
anpa. HyxkioHHas wMoxens aroMHoro sapa. Msoromsl. PanuoaktuBHbIE
npespaienus. [lepuoa nomypacnaaa aTOMHBIX iEp.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsAJ0BOTO M MACCOBOI'O YHCEIL.
DHeprusi CBs3UM aTOMHBIX saep. CBsA3p Macchl W SHepruu. Peakuuu cuHTE3a U
nenenus siaep. Ucrounuku sneprun ConHila v 3BE3.

Snepnas sHepreruka. J[eWCTBHS pPaguOAKTHBHBIX HW3JIyYEHUH HaA >KUBBIE
OpraHU3MBI.

Hemoncmpayuu.

1. CHeKTpbl U3IIYyYEHHUS U TOTJIOIICHUSI.

2. CnekTpsl pa3IMyHbIX T'a30B.

3. Cnekrtp BoaopoJa.

4. Habmronmenue TpexoB B kamepe BunbcoHa.

5. Pabota cuéTunka HOHU3UPYIOUIUX U3ITYUYECHUH.

6. Peructpanus uznydeHust IpUPOTHBIX MUHEPATIOB U IIPOTYKTOB.

Jlabopamopnsie pabomul u onvimol.

1. HaGnrogeHue CrulONIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUYEHHUS.

2. HccnenoBaHue TpEKOB: M3MEPEHHE IHEPTUM YACTULBI MO TOPMO3HOMY

nyTH (1o gororpadusim).

3. M3mepenue pagnoakTUBHOrO (PoOHA.

IHoBTOPHUTEIBLHO-0000 1AM MOAYIb.

[ToBTOpUTEIHHO--0000IIAOIINKA MOTYJIb TPEAHA3HAUEH JJISI CUCTEMATH3ALUU
1 00001IEHUS TPEIMETHOTO COJIEPKAHUS U ONbITA IESITEIbHOCTH, MPUOOPETEHHOTO
Ipy U3YYEHUH BCEro Kypca (PU3MKH, a TakKe JJIsi MOATOTOBKM K OCHOBHOMY
rOCyJJapCTBEHHOMY JK3aMeHy 1o (pu3uke g oOydarommxcsi, BHIOPABIIUX JTOT
y4eOHBbII npeaMerT.

[Ipy M3ydYeHUM AAHHOTO MOJYJSI PEANTU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESTETLHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUMBACTCS JOCTHIKEHUE MPEAMETHBIX U
METanpeJMETHBIX  IUJIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GopMHupyeTcs
€CTEeCTBEHHOHAY4YHasi TPAMOTHOCTb: OCBOCHHE HAy4HBIX METOJOB HCCJIEIO0BAHMS
SBJICHUN NOPUPOJLI U TEXHUKH, OBJAJCHUE YMEHUAMH OOBSCHATH (U3UUYECKUE
ABJICHUSI, TPUMEHSS TMOJy4YeHHbIE 3HAHUS, penaTh 3ajJadyd, B TOM 4YHUCIE
KAUE€CTBEHHBIE U AKCIIEPUMEHTAJIbHBIE.

[TpuHIMTIHATBHO IEATEbHOCTHBIN XapaKkTep JaHHOTO pa3/iena pealu3yercs 3a
CY€T TOTO, UTO OOYHYAIOIIMECS BBIMOJIHAIOT 331aHUs], B KOTOPBIX UM MpEAJIaraeTcs:



Ha OCHOBE IIOJYYEHHBIX 3HAHUM pacno3HaBaTh W HAYYHO OOBSICHATH
dbusnueckue SBICHUS B OKPY>KAOIIEH MPUPO/IC U TTIOBCETHEBHOM JKU3HMU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBaHUS (PU3NUYECKUX SIBJICHUH, B TOM
4yuCIe s MPOBEPKU TMIOTE3 U MOJYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HAmM0OJIE€ BAXKHBIX JOCTUNKEHUU COBPEMEHHBIX
TE€XHOJIOTUH, HATPUMEDP, TPAKTUYECKOTO UCITOIb30BaHUS PA3JINYHBIX HCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUS BCEX MU3BECTHBIX BUJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

N3ydenue (Hu3NKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMPABICHO

Ha JOCTIKCHHUE JIMYHOCTHBIX, METAMIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

B pesynbprare nzyueHus QU3MKU HA yPOBHE OCHOBHOI'O OOIIET0 00pa3oBaHUs

y oOyuarorierocss 0yayT copMHUpOBaHbI CICAYIONINE TUYHOCTHBIC PE3yJIbTaThl B
YJacTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMSI:

— MPOSIBJIEHUE HUHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
(bu3nYecKoil HayKH;

— [IECHHOCTHOE OTHOIIIEHUE K IOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpamaaHCKOro M IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

— TOTOBHOCTH K aKTUBHOMY YYAaCTHIO B O0CYKJIEHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKEHUHN
busuKy;

— OCO3HAaHME BaXHOCTU MOPAIBHO--OTUYECKUX IPUHUHUIOB B JESATEIBHOCTH
Y4YEHOTO;

3) 3¢TeTHY€eCKOro BOCIIUTAHMUS:

— BOCIHPHUSITHE ICTETUUECKUX KAYECTB (PU3MUECKON HAyKH: €€ TapMOHHYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMS:

— OCO3HaHUE IIEHHOCTH (U3MYECKOM HAyKH KaK MOIIHOIO HMHCTPYMEHTa
[IO3HAHHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOTHM, BAXKHEWILIEW COCTABJISIOLICH
KYJBTYPBI;

— pa3BUTHE HAYYHOW JHOOO3HATEIHHOCTHU, WMHTEpPEca K HCCIEI0BATEIHCKON
NEATENbHOCTH;

5) ¢opMupoBaHusI  KYJbTYPbl 3A0POBbS H  3MOUMOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HaHUE IIEHHOCTH O0€e30MacHoro obpa3a U3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXHOCTH MpaBUI O€30MaCHOrO IOBEACHUS Ha
TpaHCIIOpPTE, Ha JIOpPOraxX, C AJIEKTPUUECKUM U TEIUIOBBIM 00O0pYy/IOBaHUEM B
JIOMAIIHUX YCIIOBUSIX;

— chOpMUPOBAHHOCTD HaBbIKa pedIEKCUH, MPU3HAHUE CBOETO IIpaBa Ha OIITHOKY
Y TaKOT'O JK€ MpaBa y JIPyroro 4ejaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:



e — AKTUBHOE YYacTH€ B PEIICHUM MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeIbHON  OpraHu3aluu, Tropoja, Kpas) TEXHOJIOTHYECKON W
COLIMAJIbHOM HANpPaBIEHHOCTH, TPEOYIOIIUX B TOM YHCIIe U (PU3UUECKUX 3HAHUM;

e — HHTEpEC K MPaKTUYECKOMY M3YUYCHHIO TpodeccHil, CBsI3aHHbBIX ¢ (PUUKOK;

e 7) 3KOJIOTUYECKOT0 BOCTIUTAHMSA:

e — OpUEHTAlMS HAa TPUMEHEHUE (PU3WYECKUX 3HAHUN JJIS PEIICHUs 33134 B
o0JlacTh OKpy’Karoled Cpeabl, TUIAHUPOBAHUSA TIOCTYNKOB W OIICHKH HUX
BO3MOYKHBIX MOCIIEJICTBUN 111 OKPYKAIOIIEH CPEbI;

e — OCO3HaHHME MIOOAJTBLHOTO XapakTepa SKOJOTMYECKUX MpoOIeM U MyTed uX
pELICHMUS;

e 8) aganTranum K HU3MEHSIOUMIMMCH YCJOBHUSAIM COLMAJIBLHOM W NPHPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aMMOJCUCTBUU NPHU BHIIIOJTHEHUU WCCIECIOBAHUN H
MPOEKTOB (HU3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM
IpYTHX;

e — TIOBBIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH YE€pe3 IMPAKTUUYECKYIO
NEeSATEIbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUU HOBBIX 3HAHMI, B TOM YHUCIIE POPMYIHPOBATH
UJIeU, TIOHSTHUSI, TUTIOTE3bI O (PU3NUYECKUX OOBEKTaX U SBICHUSX;

e — OCO3HaHME Ne(DUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCTH
busuKy;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B NPUOOPETEHUH HOBBIX (HUIUUECKUX
3HAHM;

e — CTpEMJICHUE aHAIM3UPOBATH U BBISABIISTH B3aUMOCBSI3U TPUPOJIBI, 00IIIECTBA U
PKOHOMHKH, B TOM YHUCJIE C UCMOJIb30BaHUEM (DU3UUECKUX 3HAHMUIA;

e — OIICHKA CBOMX JCHUCTBUM C YYETOM BIIMSHUS HA OKPYXAKOUIYI0 Cpexny,
BO3MOYHBIX TJIOOQIBHBIX MOCTIEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pe3ynbraTe 0ocBOSHUS MPOTpaMMEI 110 (DU3UKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpazoBanus y oOyuwatomerocs OyayT copMHpoOBaHbl MeTanmpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MTO3HABATEIHLHBIC YHUBEPCATbHBIC YUCOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIE  Y4eOHBbIE  JCHCTBUS,  pEryJSTUBHBIC
YHUBEpCaIbHBIC yIeOHbIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA

ba3oBble JJoruuyeckue JelcTBUA:



BBEISIBIISAITH W XapaKTEePU30BaTh CYIIECTBCHHBIC NPHU3HAKH OOBEKTOB
(s1BEHUN);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIaCCU(PUKALIUU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS;

BBISIBIISATh 3aKOHOMEPHOCTH W IIPOTUBOPEYHS B pacCMaTpPUBaEMbIX (pakTax,
JTAHHBIX ¥ HAOIOICHUSIX, OTHOCAIIUXCS K (DU3UICCKUM SIBIICHUSIM;
BBISIBIISITh TIPUYMHHO--CJICICTBEHHBIC CBSI3W TIPH HM3YyYCHUU (DU3UIECKUX
SIBJICHUN U TIPOIIECCOB, JIeTIaTh BBIBOJIBI C MCIIOJIH30BAHUEM JCTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, BBIJBUTATh THUIIOTE3BI O B3aWMOCBS3SIX
(U3UYECKHUX BEJINYUH;

CaMOCTOSITENILHO BEIOMPATh CIIOCO0 pelieHns yueOHo! Gpu3ndeckoi 3a1auu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB pEIICHHs, BBIOOp HaumboIee
MOAXO/ISIIET0 ¢ Y4ETOM CaAMOCTOSITENIbHO BBIICIIEHHBIX KPUTEPUEB).

ba3oBbie uccien0BaTe/IbCKUE AeCTBUS.

HCITOJIB30BATh BOTIPOCKHI KaK UCCIIE0BATEIIbCKUN MHCTPYMEHT TTO3HAHMS,
MIPOBOJIUTH 10 CAMOCTOSITEIHHO COCTABIICHHOMY ITUTaHY OIIBIT, HECTIOXKHBIH
Gu3NYECKU IKCIIEPUMEHT, HEOOJBIIOe HCCIIeJOBaHHE (HHU3HUECKOTO
SIBJICHUS,

OIICHWBATh HA TPUMEHUMOCTh H JOCTOBEPHOCTh HMH(OPMAIIHIO,
MOJTYYCHHYIO B XOJI€ CCIICTIOBAHUS WU DKCIICPUMEHTA,;

CaMOCTOATENHHO (POPMYIHPOBATH 00OOIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
POBEEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHHSI,

MPOTHO3WPOBATh BO3MOXKHOE JalIbHEWIIee pa3BUTHE  (DU3UICCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKECHHS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora c ungopmanmeii:

MPUMEHSTh Pa3TUYHbIE METObI, THCTPYMEHTHI U 3alpOChl MPU TOUCKE U
orOope WH(POPMAIIMM WM JIAHHBIX C YYETOM MPEIIOKCHHOW Y4eOHOU
(dbuznyeckoii 3a1a4u;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUJOB U JOPM MIPEICTABIICHHUS;

CaMOCTOSITEJILHO  BBIOMpaTh ONTUMAIbHYIO (GOpPMY TIPEJICTaBICHUS
uHQOpMAIMl W WUTFOCTPHPOBATH pellacMble 3aJa4dl  HECIOXHBIMH
CXeMaMH, TuarpaMMaMu, HHOU TpaduKoi 1 1X KOMOWHAIIASIMH.

KoMmyHuKaTHBHBIE YHUBepPcaJbHbIe YueOHbIe 1eliCTBUS:

B XOJIe OOCYXIEHHUS Yy4eOHOro MaTepHuaya, pe3yJbTaToOB J1a0OpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIIPOCHI TIO CYIIECTBY 00CYXKIaeMOM TEMbI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha pEIICHUE 3aJadyd W TOJJICp KaHHe
OJ1arokenaTeNbHOCTH OOIICHNS,



COTIOCTaBIISAITh CBOM CYXICHUS C CYXACHUSIMH JPYTUX YYaCTHUKOB
auanora, 0OHapyKUBaTh Pa3jIN4KMe U CXOJICTBO MO3UIIUN;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJUYHO TPEJICTABIISATh PE3YIbTAThl BHITIOJHEHHOTO (PU3NYECKOTO OIbITa
(PKCIIepUMEeHTa, UCCIIeI0BaHus, IPOCKTA);

MOHUMATh W UCITOJIH30BATh MPEUMYIIIECTBA KOMAHAHOW U HHIUBUIYaTbHOM
paboThI PU PEIICHUH KOHKPETHOM (PU3NYECKOl TIPOOIEeMBI;

MPUHUMATh 1I€JIM COBMECTHOW AESTENbHOCTH, OPTaHU30BBIBAThH JIEHCTBHUS
no e€ JOCTI)KEHHMIO: paclpelesTh pPOJu, OOCYXIaTh IMpolecchl U
pe3yIabTaThl COBMECTHOUM pabOThI, 0000111aTh MHEHHUSI HECKOJIBKUX JIFO/ICH;
BBITIOJIHATH CBOIO YacCTh pabOTHI, JOCTUTAsT KAYECTBEHHOTO PE3yJibTara o
CBOEMY HAIIPaBJICHUIO U KOOPAUHUPYS CBOU JCUCTBUS C IPYTUMU WICHAMHU
KOMaH/Ibl;

OIICHMBATh KA4e€CTBO CBOCTO BKJaja B OONIMH MPOIYKT MO KPUTEPHSIM,
CaMOCTOATEITLHO C(OPMYITHUPOBAHHBIM yUaCTHUKAMHU B3aHMOICHCTBHSI.

PerJIHTI/IBHbIe YHUBEPCAJIbHBIC yqeﬁnble HeﬁCTBHH

Camoopranusanus:

BBISBJISITH TIPOOJIEMBI B J)KM3HEHHBIX M YYCOHBIX CHUTYAIHsIX, TPEOYIOITNX
TS penieHusT GU3NIeCKUX 3HAHUH;

OPHUEHTHUPOBAThCS B  PA3NHYHBIX MOAXOJaX TMPHUHATHS  PEIICHUN
(vHIMBUAyaJIbHOE, TPHUHATHE PEIICHUS B TPYIIe, MPUHATHE DPEIICHUN
TPYIIION);

CaMOCTOSTEIILHO COCTABIISITh AITOPUTM PEIICHUs GU3HISCKON 3a0a9u VI
TUTaHa HMCCIICJOBAHUS C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYXHOCTEH, apryMEeHTHPOBATh NPEIjIaraéMble BAPUAHTHI PEIICHUH;
JieNIaTh BHIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLIMOHAIBbHbIA HHTEJJICKT:

JaBaTh aJ€KBATHYIO OLIEHKY CUTYyalluu U Mpejjiararh rjiaH e€ N3MEeHEHHUS,
OOBSICHATh ~ NPUYUHBI  JOCTHKEHUS  (HEJOCTHIKEHHUS) PE3yJIbTaTOB
JESTEIHHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTbH KOPPEKTHUBBI B JACSATEIBLHOCTH (B TOM YHCIE B XOJ BBIOJIHEHUS
(Gbu3NUecKOoro UMCCJIEIOBaHMS WM TPOEKTa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYallMi, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEW;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBUSM;

CTaBUTH CEOS1 HA MECTO JAPYTOr0 YEJIOBEKa B XOJI€ CTIOpa WK AUCKYCCUU Ha
Hay4YHYIO TeMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY JAPYTroro;



npu3HaBaTh CBOE MPABO Ha OMMOKY MPU PEIIeHUN (PU3NYECKHX 3a/1ad WIN
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHnity o0yuenus B 7 Kjaacce mpeMETHbIEC PE3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCTIIONB30BaTh  MOHATHS:  (u3Mueckne ¥ XUMHUYECKHUE  SIBICHUA,
HAOI0IeHUE, HKCIEPUMEHT, MOJElNb, TUIOTe3a, €AMHMUIBI (PU3NUYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSHUS BemlecTBa (TBEpIOE,
KUAKOE, Ta3000pa3HOE), MEXaHWYeCKOe JIBIXKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUs, PaBHOACUCTBYIOIIAS
cuna, aedopmanua  (ympyras,  IUIaCTUYECKasl)),  HEBECOMOCTb,
COOOIIAIOIINECS COCYIbL;

pasznuyath sBiaeHUs (Auddy3us, TEMI0BOE IBUKEHHUE YaCTHI] BEIIECTBA,
paBHOMEpPHOE  JIBIDKEHHE, HEPaBHOMEPHOE JBW)KCHHE, WHEpPIIHS,
B3aHMOJICMCTBUE TEJ, PABHOBECHE TBEPJBIX TEH C 3aKPEILNIEHHON OCBIO
BpallleHus, epeaaya AaBaeHus TBEPIbIMU TeJIaMU, KUIKOCTSIMU U Ta3aMH,
aTMoc(epHOe JaBJjeHHE, IJIaBaHUE TeJ, TMPEBpAIllEHUs MEXaHUYeCKOH
HHEPTUHU) MO OMUCAHUIO UX XAPaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacrmo3HaBaTh TMPOSIBICHHE HM3YyYEHHBIX (DU3MYECKHX  SBICHUH B
OKpYy’>XKalollleM Mupe, B TOM 4Yucie (U3UUECKUEe SIBJICHHUS B MPUPOJIE:
MPUMEPHI JABMKEHHUS C Pa3TUYHBIMH CKOPOCTSIMU B JKMBOW W HEXHUBOMU
npupoje, ACUCTBHE CHUJIBI TPEHHS B TPHPOAEC W TEXHHUKE, BIHUSHHUE
aTMoc(epHOro NaBleHHs Ha KUBOW OpraHW3M, IUIaBaHUE PBIO, pbIYard B
TEeJI€e YEeJIOBEKa, MPU 3TOM MEPEBOJIUTh MPAKTUUYECKYIO 3a]a4y B YUEOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (DU3HUECKUX SIBJICHUI;
OIKCHIBaTh U3yUEHHbIE CBOICTBA TE€I U (PU3NUYECKHUE SIBICHUS, UCTIOIb3YS
¢bu3nyeckue BeIMUMHbI (Macca, 00bEM, MIIOTHOCTH BEIIECTBA, BPEMS, MyTh,
CKOPOCTb, CPEJHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJa TSAXKECTH, BEC Tela,
CHJIa TPEHHUsI, 1aBiieHue (TBEPIOTO Tea, KUAKOCTH, ra3a), BEITAIKUBAIOIIAs
cCHJia, MEXaHW4yeckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KO(Q(GUIUEHT TOJE3HOT0 JACUCTBUS MEXAaHU3MOB, KHHETHYECKas W
NOTCHIMANbHAST DHEpPrus), TpPU ONUCAHUH MPABHIBHO TPAKTOBAThH
(bu3NYECKUI CMBICI UCIIOJIb3YEMbIX BETTMYHH, NX 0003HAYCHUS U €IMHHIIBI
bu3nYeCKuX BEIUYUH, HAXOAUTH (HOPMYIBI, CBS3BIBAIOLINE JIaHHYIO
(GU3NYECKYI0 BEJIUYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH Tpauku
W3YYCHHBIX 3aBUCHMOCTEH (PU3NIECKUX BEITUYHH;



XapaKTepu30BaTh CBOMCTBa Tel, (pU3MUECKHe SBICHUS M MPOLECCHI,
UCIIOJIb3Ysl MpaBUiia CJIOXKEHUS CUJl (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, IpaBWwIo paBHOBecus pblyara (0J0ka),
«30JI0TO€ TIPABUJIO» MEXAHUKHM, 3aKOH COXPaHEHHUs MEXAHUYECKOU
SHEPruu, MNpU ITOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHa H
3aIMCBHIBATh €70 MaTEMATHYECKOE BBIPAKEHUE;

OOBSCHATH (PU3MUECKUE SIBICHUS, POLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMil IPAaKTHKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh MPUYUHHO--CJIEACTBEHHBIE CBS3H, CTPOUTH OObsICHEHUE U3 1-2
JIOTUYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4yeHHBIX CBOWCTBA (PUIMUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

pemarb pacu€THble 3anadyu B 1—2 JEHCTBUA, MCHOJIB3YS 3aKOHBI M
(dopMyIibl, CBsI3bIBAIOLIME (DHU3MUECKUE BEIMYUHBI: Ha OCHOBE aHajIu3a
YCIJIOBHSI 33/1a4 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3HUECKUE
BEJIMYUHBI B ()OPMYJIBI U MPOBOJIUTH PACUYEThI, HAXOAHUTHh CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE NIl PELICHMS 3a]a4, OLEHUBATh PEATMCTUYHOCTD
MOJy4Y€HHOM (pU3MUECKON BEIUUNHBI,

pacno3HaBaTh MpPOOJIEMbl, KOTOpPbIE MOXXHO pEIIUTh NPU MOMOLIU
(buU3HYECKUX METOJI0B, B OMTMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPSIEMOE
MPEANOJIOKEHNE (TUIIOTEZY ), Pa3IMYaTh U MHTEPIPETUPOBATH MOTYUECHHBIN
pe3ysbTaT, HaXxOJIUTh OLIMOKM B XOJ€ ONbITa, JeJaTb BBIBOABI IO €ro
pe3ynbTaram;

MPOBOJUTH OMbBITHI 1O HAOMIOAECHUIO (PU3MYECKHX SIBJICHUN WM
(bu3MYEeCcKUX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPSAEMbIE IPEATION0KECHHS,
coOMpaTh YCTAaHOBKY M3 MPEIOKEHHOTO 000pYI0BaHUS, 3alUCHIBATh X0/
OTbITa U (HOPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATH MPSMbIE H3MEPEHMsI PACCTOSHHUSA, BPEMEHM, MacChl Tena,
o0BbéMa, CHJIBI M TEMIEpaTypbl C KCIOJb30BAHUEM aHAJIOTOBBIX U
nM(pOBBIX MPUOOPOB, 3aAMUCHIBATH IOKa3aHUS NPUOOPOB C YUYETOM
3aIaHHOM aOCOFOTHOM MOTPEITHOCTH U3MEPEHUM;

IPOBOAMUTDH UCCIIETOBAHUE 3aBUCUMOCTH OJHOM (PM3MUECKOM BEIMUUHBI OT
ApYroi € HCIOJIb30BAHUEM IMPSMBIX M3MEPEHUH (3aBUCUMOCTH MYTH
PAaBHOMEPHO JIBUKYILETOCS TENA OT BPEMEHU JIBUKEHUS TENA, CUIIbI TPEHUS
CKOJIbKEHMSI OT Beca Teja, KayecTBa 0OpaOOTKH IMOBEPXHOCTEW TeNl U
HE3aBUCHUMOCTH CHWJIBI TPEHMS OT IUIOIIAAM CONPHUKOCHOBEHMS TEJI, CUIIbI
YOPYTOCTH OT YAJIMHEHUS NPYKUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPYXEHHON YacTU TeJa U OT IUIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJa, OT TJIyOHHBI, HA KOTOPYIO MOrPYXKEHO TEJ0, YCIOBUN
IUIaBaHUs TEJ, YCIOBUU pPaBHOBECHs pblyara U OJOKOB), y4aCTBOBaTh B



IUIAHUPOBAHUM  Y4YEOHOrO UCCIEIOBaHUsA, COOUpAaThb YCTaHOBKY H
BBITIOJIHATh W3MEPEHHUs], CIeNys NPEIJIOKEHHOMY IUIaHy, (DUKCUPOBATH
pe3ynbTaThl TMOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIMYUH B BUJE
NPEAIOKEHHBIX TabMuI W TpaduKOB, AeNaTh BBIBOJLI MO pE3yJbTaTam
UCCJIeI0BaHNUS;

NPOBOANTH KOCBEHHBIE HU3MEPEHHsS (PU3MYECKHX BEIMYUH (IJIOTHOCTD
BEILECTBA )KUJIKOCTH U TBEPAOTO TEJNA, CHJIA TPEHUS CKOJIBKECHMS, JaBICHUE
BO3/1yXa, BBITAJKHMBAIOIIAS CHUJa, JCHCTBYIOIIAs Ha NOTPYyXKEHHOE B
KUAKOCTh  T€No, KOAQOUIMEHT TMOJE3HOr0  JEUCTBHUS  MPOCTBIX
MEXaHU3MOB), CIeAysd NPEIJI0KEHHON WHCTPYKUWU: MPU BBINOIHEHUU
W3MEpPEHUl CcOoOUpaTh HSKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYHCIISTH
3HAYEHUE UCKOMOW BEITMYHHBI;

COOJII01aTh MIpaBUjIa TEXHUKU 0€30MacHOCTH MpH paboTe ¢ J1abopaToOpHBIM
000py1I0BaHUEM;

YKa3bIBaTh MPUHIUIBI ACUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOICTB:
BEChl, TEPMOMETp, AMHAMOMETp, COOOINAOIIUECS COCYAbl, OapoMeTp,
phluar, MOJABUKHBIN U HETTOABUKHBIN 070K, HAKIIOHHAS IJIOCKOCTH;
XapaKkTepu30BaTh TMPUHIMIBI  JCUCTBUS M3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONucaHud (B TOM 4YHUCIHE:
MNOJAIIUIIHAKY, YCTPOMCTBO BOJONPOBOJA, TUAPABIWYECKHA IIpecc,
MaHOMETP, BBICOTOMED, OPLUIHEBOI HACOC, aPEOMETP), UCIOJIb3YsI 3HAHMUS
0 CBOMCTBAX (hU3MYECKUX SIBJICHUI 1 HEOOXOUMbIE PU3UUYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOJUTL  NpUMEPHl  (HaXOAUTh  HUHPOPMAIMIO O  MpUMEpPaX)
NPAKTHYECKOTO HCIHOJB30BaHUs (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
AKU3HU Uil oOecrieueHus: 0€30MacHOCTH MPU OOpallleHUH ¢ Mpudopamu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 3JI0POBBS 1 COOJIIOICHHSI HOPM
HKOJIOTHYECKOTO TIOBEICHMS B OKPYXKAIOLIEH Cpelie;

OCYUIECTBJISATH OTOOpP HCTOYHMKOB HH(opMauuu B HWHTepHeTe B
COOTBETCTBHH C 3aJJaHHBIM TOMCKOBBIM 3allPOCOM, Ha OCHOBE MMEIOIIHUXCS
3HAHUM W NyTEM CpPaBHEHUS Pa3JIMYHBIX MCTOYHHUKOB BBIIECIATH
uH(pOpMAIMIO, KOTOpas SBISIETCS MPOTHUBOPEYUBON WU MOXKET OBITh
HEJI0CTOBEPHOM;

MCI0JIB30BAaTh MPYU BBINOJHEHUN YUEOHBIX 3aJaHUil HayYHO--TIOMYJISIPHYIO
JAUTEpaTypy (HPU3HUECKOTO COACpKaHUs, CIIPABOYHBIE MaTEpUaibl, PECypCHI
cetu UHTepHer, BianeTb NOpUEMAMHU KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE KPATKUE MHUCbMEHHBIE U YCTHBIE COOOIIEHUS HA
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaIuu (HU3HUECKOTO COJEPKaHUsA, B TOM



quciie MyOau9IHO JAeaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOSKTOB UITH
y4eOHBIX HCCICAOBAHUM, TP 3TOM I'PAMOTHO HCIIOJB30BaTh M3Y4YEHHBIN
MOHATUMHBIM anmapar Kypca (HU3UKH, COMPOBOXKIATh BBICTYILJICHUE
MpE3CHTALIUEN;

IpU BBITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUN pacrpenessTh
00SI3aHHOCTH B TPYyMIE B COOTBETCTBHHM C TOCTaBICHHBIMHU 3aJadaMH,
CJICIUTL 3a BBIINOJHEHHEM IUIaHA JACHCTBHM, aJeKBAaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JACATEILHOCTh  TPYINBI, BBICTPAaUBaTh
KOMMYHUKAaTUBHOE B3aUMOJIECTBUE, YUUTHIBASI MHCHUE OKPYKAFOIIUX.

K xoHiy o0yuenus B 8 kiacce npeIMeTHbIE pe3yibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCIIOJIb30BATh MOHSATHUS: MACCAa U Pa3MEPbl MOJIEKYJI, TEIUIOBOE JBUKECHUE
aTOMOB U MOJIEKYJI, arPEraTHBIE COCTOSIHUS BENIECTBA, KPUCTAIUIMYECKUE U
aMmop¢HbIe Teja, HACHIIICHHBIH W HEHACBHIIMICHHBIM Tap, BIAKHOCTh
BO3/lyXa, TEMIIeparypa, BHYTPEHHSS DSHEPTUs, TEIUIOBOW JBUTATENb,
BJIEMEHTAPHBINA JICKTPUYECKUAMN 3apsiJl, SJIIEKTPUYECKOE T0JI€, TPOBOJIHUKHU
Y TUBJIEKTPUKHU, TIOCTOSHHBIN JIEKTPUYECKAN TOK, MATHUTHOE TIOJIE;
paznuuath SBJICHUS (TEIUIOBOE paCIIMpEHUE M C)KaTue, Terviornepeaaya,
TEIJIOBOE PABHOBECHE, CMAUYUBAHUE, KAIWJUISPHBIC SIBJICHUS, UCIAPEHUE,
KOHJICHCAI[Usl, IUIaBJICHUE, KpUCTauIM3anus (OTBEpJEBAaHUE), KHUIIEHUE,
TeIJIonepeaaya (TErIOnpPOBOIHOCTb, KOHBEKIIMS, H3JIy4YeHHE),
BJICKTpHU3ALUA TEJ, B3aUMOJCHUCTBHUE 3aPSAJ0B, IEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJECHCTBUE MArHUTOB, JCHCTBUE
MarHMTHOTO MOJISl HA MPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAST MHIYKIIUS)
10 OINKWCAaHWI0O HX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBIICHNUE;

pacrio3HaBaTh MPOSIBIICHHE M3YyYCHHBIX (DU3WUECKUX  SIBJICHUNA B
OKpY’)KaroleM MHpe, B TOM 4ucie (U3UYECKHE SBJICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE W KaNWUIAPHBIE SBJIECHUS B MPUPOJE,
KpUCTAJIBI B mpupoje, uznyudeHue CoJiHIA, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJIEKTPUICCKHE
SABJICHUSI B atMocdepe, IJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiTH, Apeiid Moa0CoB, PO MATHUTHOTO MOJIS JIJ1s )KU3HU Ha 3emuie,
MOJIAPHOE CHUSHUE, TPU OTOM MEPEBOAUTH NPAKTUYECKYHO 3a1ady B
y4eOHYI0, BBIJCNATHh CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3UYECKUE SIBJICHUS, UCTIOJb3YS
¢duznyeckre BEITUYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHs], KOJTUYECTBO
TEIJIOTHI, yJAEIbHAsA TEIUIOEMKOCTh BEILIECTBA, YyJAEJAbHAsA TEIUIOTa



IJIABJICHUSI, yJelibHas TeIUIOTa MapooOpa3oBaHusl, yJelibHas TeIioTa
CropaHusi TOIUIMBA, KOA(UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOU
MalllMHbl, OTHOCUTEIIbHAS BIIAJKHOCTh BO3/1yXa, dJIEKTPUUECKUI 3apsi/l, CHIIa
TOKa, DJJEKTPUUECKOE HampsiKEHUe, CONPOTHUBJICHUE IMPOBOJHUKA,
yAEJIbHOE COMPOTUBJICHHUE BEILIECTBA, Pa00Ta U MOLUTHOCTb 3JIEKTPUUECKOTO
TOKa), MpPU ONUCAHUM MPABUIBHO TPAKTOBATh (PU3UYECKUM CMBICI
HCIIOJIb3yeMbIX BEJIMYUH, 0003HAUCHUS U €UHUIIBI (DU3UIECKUX BEITUYHH,
HaXOJUTh (HOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYMHY C
JIPYTMMH BEJIMYMHAMHU, CTPOUTHh TpadUKd HU3YUYEHHBIX 3aBHCUMOCTEH
(U3UYECKHUX BEJINYUH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3UYECKUE SBJICHHUS U TIPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO--KUHETUUECKON TEeopuu
CTpOEHHs BEIleCTBA, NMPUHIHUI CYNEPIO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsiia, 3akoH OMa 115l yyacTKa Ienu, 3aKOH
Jlxxoyns—Jlenna, 3akoH cOXpaHEHUs SHEPTUH, IPU HTOM JIaBaTh CIIOBECHYIO
(GbOpMyITHPOBKY 3aKOHA U 3alMCHIBATH €0 MAaTEMAaTUYECKOE BHIPAKCHHE,
OOBSCHATh (PU3NYECKHE MPOIECChl M CBOMCTBA T, B TOM YHUCIE U B
KOHTEKCTE CUTyallMi MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISIBISATH
MIPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHUE U3 1—2 JIOTHYECKHUX
1aroB ¢ Omnopod Ha 1—2 W3y4EeHHBIX CBOWCTBA (PUBMUECKUX SIBICHH,
(bU3HYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJayud B 2—3 JCHCTBHS, WCIOJB3YSl 3aKOHbI U
dbopmyIibl, CBs3BIBAOIIKME (PU3MUECKHE BETWYMHBI: Ha OCHOBE aHalu3a
YCJIOBUSL 3aJlaud 3aMHUChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JaHHBIX JUISI pEIIeHWs 3a7add, BBIOMPATh 3aKOHBI W (HOPMYIIHI,
HEeoOXoauMble UIsi €€ perIeHus, MPOBOAUTH Pacu€Thl W CPABHUBATH
MOJIy4YeHHOE 3HaUYeHUE (PU3NYECKON BETUYHHBI C U3BECTHBIMU JTAHHBIMHU;
pacrio3HaBaTh NPOOJEMBbI, KOTOPhIE MOXKHO PEIIUTh MPU TMOMOIIU
(U3UYECKUX METOJIOB, HCIOJb3Yysl OMUCAHWUE HCCIIECIOBAHUS, BBIACISITH
MpOBEPSIEMOE  MPEIAINOJIOKEHHE, OLEHUBATh MPABWIBHOCTh MOPSIKA
MIPOBEJICHUS UCCIIEI0BaHUs, J€1aTh BBIBOIbI;

MPOBOAUTL OMBITHl 10 HAOMIOJCHUIO (U3WYECKUX SIBJICHUUW WU
(bU3UYECKUX CBOMCTB TeJ (KaNWJUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/yXa OT ero o0béMa, TeMnepaTypbl, CKOPOCTH Ipollecca OCThIBAaHUS U
HarpeBaHusi MPU M3IYUYCHHH OT LBETa H3Iyvarolied (Moriomaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHUs BOJBI OT TEMIEPATypbl KUIKOCTU U
miomaaun €€ TOBEPXHOCTH, DJJEKTpU3allds Tel W B3aUMOJICUCTBHUE
ANEKTPUYECKUX 3aps/IOB, B3aUMOJICUCTBUE IMIOCTOSIHHBIX MAarHUTOB,
BU3yaJM3allisl MAarHUTHBIX TIOJ€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS



MarHUTHOTO MOJs HAa NPOBOJHUK C TOKOM, CBOICTBA 3JIEKTPOMAarHuTa,
CBOMCTBAa D3JIEKTPOJBUTATENsl MOCTOSHHOTO TOKa): (OpPMYJIUPOBATH
IPOBEPsiEMbIE MPEANIONOKEHHS], COOMPATh YCTAHOBKY M3 IPENIOKEHHOTO
000pyI0BaHUsl, OMUCHIBATH X0/ ONBITA U (DOPMYJIUPOBATH BHIBOIBI;
BBIINIOJIHATH MIPSIMbIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHOM BJIaXKHOCTH
BO3/lyXa, CHUJIbl TOKA, HANpPSIKEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX
npuOOpoOB U JATUYMKOB (PU3MUECKUX BEIUYMH, CPaBHUBATH PE3yJbTaThl
U3MEPEHMH ¢ yUETOM 3a/laHHOM aOCOIOTHOM MOTPEIIHOCTH;

MIPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (DU3NUECKON BEIUUUHBI OT
ApPYrod C HCHOJb30BAaHUEM MPSMBIX HM3MEpPEHUN  (3aBUCUMOCTb
CONPOTHUBJIEHUS] NPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJH IIONEPEYHOIO
CEYEHHMsI ¥ YACIBHOIO COIPOTHUBIICHHS BEIECTBA POBOJIHMKA, CHUIIBI TOKA,
UAYLIET0 4Yepe3 MPOBOAHMK, OT HANpsHKEHUS Ha IMPOBOJHUKE,
UCCJIEIOBAHUE TIOCIEOBATENIBHOIO M  MapajyieIbHOTO  COEIMHEHHM
IIPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBaHUE, COOMpPATH YCTAHOBKY H
BBIMOJHATh M3MEPEHUs, Cienys MPEeAJIOKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yJIbTaThl HOJYyUYEHHOW 3aBUCUMOCTH B BU/JIE TaOIMIl U TpauKOB, J1€1aTh
BBIBOJIbI 110 pe3yJIbTaTaM UCCIIEI0BAHMUS;

MPOBOJUTh KOCBEHHbIE HU3MEpPEHUS (PU3NYECKUX BeIUYMH (yAeNIbHas
TEIUIOEMKOCTh ~ BEILIECTBA, COMNPOTUBIEHUE MPOBOAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUUECKOr0 TOKa): IJIAaHUPOBATh W3MEPEHHs, COOUpPAaTh
AKCIEPUMEHTAIbHYIO YCTaHOBKY, CJIenysl MPEeAJIOKEHHON MHCTPYKLUHU, U
BBIYKCIIATh 3HAUCHHE BEJIMYUHBI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IIpH paboTe C 1ad0paTOpHbIM
000pyI0BaHHUEM;

XapaKTepU30BaTh MPHUHIMIBI JEUCTBUS HM3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OOPOM HA UX ONMMCAHUA (B TOM YHCIIE: CUCTEMA
OTOIUIEHUS JOMOB, TUTPOMETP, MapoBas TypOUHA, aMIIEPMETP, BOIBTMETD,
CUETUMK DJIEKTPUYECKOW DSHEPIrHH, DSJIEKTPOOCBETUTENbHbIE MPUOOPHI,
HarpeBaTeNbHbIE  DIEKTPONpPHOOPHl  (TpUMEpHI), IIEKTPUYECKUE
IPEIOXPAHUTENH, JIEKTPOMArHUT, FIEKTPOABUTaTENb IOCTOSIHHOTO TOKA),
UCIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3WYECKHUX SIBICHUN M HEOOXOIUMBIE
bu3nuecKkre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEPHUTEIIbHbBIE
npuOOPHI IO CXEMaM U CXeMAaTUYHBIM PUCYHKaM (3KUIKOCTHBINA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, JBUTATEIb BHYTPEHHETO CrOpaHMs,
ANIEKTPOCKOI, PEOCTaT), COCTABJIATh CXEMBbl DJIEKTPUUYECKUX LENel ¢
MOCJIEIOBATENbHBIM U APAJIJIEIbHBIM COETUHEHUEM 3JIEMEHTOB, Pa3Iryast
YCIIOBHBIE 0003HAYEHUS FJIEMEHTOB 3JIEKTPUUYECKUX LIENEH;



OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  WHGPOPMALMIO O  MpHUMEpax)
INPAKTUYECKOr0 HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HM sl obecrieueHus: 0€30MacHOCTH MPU OOpaIlleHUH ¢ NMpudopamMu U
TEXHUYECKMMU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOACHUS HOPM
HKOJIOTHYECKOT0 TIOBEICHMS B OKPYXKAIOLLEH Cpelie;

OCYIIECTBISATh TOUCK HHPOpPMAIMH  (PU3UIECKOTO COACpNKAHHUSI B
WNHTepHeTe, Ha OCHOBE HMEKOIIMXCA 3HAHMM W NYyTEM CpPaBHEHHUS
JOTIOJTHUTENIbHBIX UCTOYHUKOB BBIACIATH HH(POPMAIHIO, KOTOPAs SBIISIECTCS
MPOTUBOPEYUBOMN MIIM MOXKET ObITh HEIOCTOBEPHOM;

UCII0JIB30BAaTh MY BBINOJHEHUN YUEOHBIX 3aJaHUIl HAyYHO--ITOMYJIIPHYIO
JAUTEepaTypy (HU3MUECKOTO COJepKaHUs, CIIPaBOYHbIE MaTepUabl, peCypChI
cetu VHTepHer, BianeTb NpUEMAaMU KOHCIEKTHPOBAaHUSA TEKCTA,
npeoOpa3oBaHus HHPOPMAIIMU U3 OAHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHbIE MHCbMEHHBIE W KpaTKHUE YCTHbIE COOOIIEHHS,
o006mass uHOpPMALMI0 U3 HECKOJBKUX HMCTOUYHHKOB (DU3UUYECKOTO
COJIEp>KaHus, B TOM YHCIIe MyOIMYHO NPEACTABIIATH PE3YJIbTAaThl IPOSKTHON
WJIU MCCIIEI0BATENbCKOM AESITEIbHOCTH, IPU ITOM IPaMOTHO HUCIIOJIb30BaTh
U3YUYCHHBIM TOHATUUHBIMN ammapaT Kypca (QU3MKH, CONPOBOXKAAThH
BBICTYIUIEHUE IIPE3CHTALlEH;

IPU BBIIOJHEHUU YYEOHBIX MPOEKTOB M HCCIECAOBAaHUN (DU3UUECKUX
IPOLIECCOB paclpeAessiTh OO0S3aHHOCTH B TpYNIE B COOTBETCTBUH C
MIOCTABJICHHBIMH 33J]a4aMU, CJIEIUTh 3a BBINOJHEHUEM ILUIaHA JIEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHMBaTh COOCTBEHHBIM BKJIaJa B
JESTENbHOCTD IPYIIIbI, BBICTPAUBATh KOMMYHHKAaTUBHOE B3aUMOJIECTBHE,
MPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K xoHIy 00yueHus B 9 Kjacce mpeMeTHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJB30BaTh TOHSITHS: CHUCTEMa OTcuéra, MarepuajbHas TOYKa,
TPAeKTOpHUsI, OTHOCUTEIHLHOCTh MEXAaHUYECKOTO JBIKCHUS, aedopmarius
(ynpyrasi, mjacThyeckasi), TpPEHHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M TEPETPYy3KH, LEHTP THKECTH, aOCOIIOTHO TBEPIOE TENO,
IEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXaHUYECKHUE KOJICOaHUs 1
BOJIHBI, 3BYK, HH(PA3BYK U yJIbTPa3BYK, JIEKTPOMArHUTHBIC BOJTHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JadbHO30PKOCTb,
CIEKTPBI UCITYCKAHMS W TOTJIONICHUS, abda-, OeTa- U raMMa-u3IIyIeHuUs,
M30TOIIbI, SIIEPHAs SHEPTETUKA;

paznuuath SBJICHUS (PaBHOMEpPHOE W HEPAaBHOMEPHOE MPSMOJIUHEHHOE
JIBUKEHHUE, DPABHOYCKOPEHHOE MPSMOJMHENMHOE ABUXKEHHUE, CBOOOJIHOE
MaJIcHUE TeJl, PABHOMEPHOE JABUKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE



TeJ, PEaKTUBHOE JBUXKEHHUE, KOJeOaTeJbHOE IBUKEHHUE (3aTyXarollue U
BBIHYKJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBUKCHHUE, OTPAKCHHE
3ByKa, MNPSIMOJIMHENHOE PacCIpOCTPaHEHUE, OTPAXKEHUE U TPEIOMIIEHUE
CBETa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3jloKeHue 0eIoro cBeTa B
CIEKTp U CJOXXEHUE CIHEKTPAJIbHBIX I[BETOB, JIUCIIEPCHUS CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOSHUKHOBEHUE JIMHEUYATOrO CIEKTpa
M3JIy4YEHUs) MO OMKMCAHUIO0 UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX  (DU3UUECKUX  SIBJICHUNA B
OKpYy’KaromeM Mupe (B TOM uuciie (puU3nueckue SBJICHUS B TMPUPOJE:
MPUJIUBHI U OTJIUBBI, ABUXKEHUE TuiaHeT COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPUITHE 3BYKOB IKUBOTHBIMH,
3eMIIETPSICEHUE, CEUCMUYECKHE BOJIHBL, IIYHaMH, 3XO0, IBETa Tell,
ONTUYECKUE SIBJICHUS B TPUPOJIEC, OMOJIOTHYECKOe NIEUCTBHUE BUAMMOTO,
yAbTPaUOIECTOBOTO U PEHTTCHOBCKOTO M3JIYyUYE€HHH, €CTECTBEHHBIM
pPaANOAaKTUBHBIN (OH, KOCMHUYECKHE JY4Yd, PAJTUOAKTHUBHOE H3ITyUCHUE
MPUPOJHBIX MHUHEpAJOB, JIEMCTBUE PAAUOAKTUBHBIX W3JIYYEHUW Ha
OpraHu3M 4YeJIOBEKAa), MPHU STOM TNEPEBOJAUTHL MPAKTUUECKYIO 3a/Jady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKUX
SIBIICHUM;

OIKCHIBATh U3YyUYCHHBIE CBOMCTBA TEN U (PU3NUYECKUE SIBICHHS, UCTIOIB3YS
¢bu3nyeckue BENWYUHBI (CpelHsAss W MIHOBEHHAs CKOPOCTh Tella TMpU
HEPAaBHOMEPHOM JBIKCHHUH, YCKOpPEHHE, TEepeMeIleHHe, MyTh, YIrIoBas
CKOpPOCTh, CHJIa TPEHHMS, CUJa YIPYTrOCTHU, CHJIA TSIKECTU, YCKOPECHHUE
CBOOOJTHOTO TAJEHUS, BEC TelNa, HMMIYJIbC Tela, WMITYJIbC CHJIBI,
MeXaHuueckass pabdoTa M MOIIHOCTb, MOTEHUUAIbHAS DJHEPrusi Teua,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLUHAIbHAS SHEPIrUsl CXKATOU
MPY>KUHBI, KHHETHYECKAast YHEPTUsI, TIOJIHASI MEXaHUUeCKasi SHEPTHUs, TIEPHO/T
M 4acToTa KojeOaHuM, JAJIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA,
CKOPOCTh CBETa, I[IOKa3aTellb MPEJIOMJICHUSI CpeAbl), MPU ONHCAHUU
MPaBUIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMbIX BEITUYHH,
0003HaYeHUsI W E€AUHUIIBI (U3UYECKUX BEIMYUH, HAXOAUTh (OPMYIIHI,
CBSI3BIBAIOUIUE JAHHYIO (PU3WYECKYIO BEIMYMUHY C JAPYTHUMH BEIMYMHAMM,
CTPOUTH TpapUKU U3yUEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Tel, (U3UYECKUE SBJICHHUS W TIPOIECCHI,
UCIIOJb3Yys 3aKOH COXPAaHEHHUs SHEPruu, 3aKOH BCEMHUPHOTO TATOTEHUS,
MPUHIUAN CYNEPHO3UIIUA CHUJI, TPHUHIUMII OTHOCUTENbHOCTH [ anmumes,
3aKoHbl HbIOTOHA, 3aKOH COXpAaHEHUSI MMITYJIbCA, 3aKOHBI OTPAXXEHUS U
MPEJIOMIICHUS] CBETA, 3aKOHBI COXPAHEHHUS 3apsJ0BOTO U MAaCCOBOTO YHCEI



OpU SACPHBIX PEAKIUSIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHa U 3aIMChIBATh €r0 MaTEMATUYECKOE BhIPAKEHUE;

OOBSCHATH (PU3NYECKHE MPOIECChl M CBOMCTBA T, B TOM YHUCIE U B
KOHTEKCTE CHTYyaIlil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISIBIATH
MPUYUHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 TIOTUYECKUX
1aroB € ONOpoid Ha 2—3 W3Y4YEHHBIX CBOMCTBA (PU3MYECKHUX SIBICHHIA,
bu3nyeCKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

penaTh pacuéTHbIE 3a/1a4u (OMUPAIOIINECS Ha CUCTEMY U3 2—3 YpaBHEHHI ),
UCTIOJNB3YS 3aKOHBI U ()OPMYJIBI, CBS3BIBAIOIINE (PU3MUECKHUE BETMYMHBI: Ha
OCHOBE aHAJIN3a YCJIOBHS 337[a4 3alUChIBaTh KPATKOE YCIOBHE, BBISBISATH
HEJIOCTAIONINE WU M30BITOYHBIC JaHHBIC, BHIOMPATHh 3aKOHBI U (HOPMYIIBI,
HEOOXOJUMbIE [UJISl pEIleHUs, MPOBOAUTH pacu€Thl M OLICHUBATH
PEATMCTUYHOCTh TOJYYEHHOTO 3HAUCHHS (PU3MUECKON BEIMYUHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO PpEIINTh MPU TOMOIIU
(bu3NYECKUX METONIOB, HCIONB3Yys OMHCAHWE HCCIEIOBAHMS, BBLICIATH
IpoBEpsieMOE  MPEIIONOKEHUE, OICHUBATh MPABWIBHOCTh MOPSIKA
MPOBEICHUS]  UCCIIENIOBAaHUS, JIeNIaTh  BBIBOJBI, HHTEPIPETUPOBATDH
pe3yIbTaThl HAOMIOIEHUH U OTIBITOB,;

OPOBOAWTH OMBITHI 1O HAOMIOACHWIO (PHU3UYECKUX SBICHUNA WIH
(Gu3NYecKuX CBOMCTB Ten (M3yuyeHHEe BTOpPOro 3akoHa HblOTOHA, 3aKOHA
COXpaHEHHUsl HHEPruH, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUU MPYKUHHOTO
MasTHUKa OT Macchl Tpy3a M KECTKOCTU MPYNKUHBI U HE3aBUCHUMOCTH OT
aMILTUTYbl MaJIbIX KOJeOaHUM, MPSIMOJIMHEITHOE PaCIIPOCTpAaHEHUE CBETA,
pa3ioxeHne Oeloro CBeTa B CIEKTP, M3YUYCHHE CBOMCTB M300paKCHHS B
IUIOCKOM 3€pKajie M CBOMCTB H300pakeHHs NpeaMeTa B coOuparomien
JMH3E, HAOMIOJEHHE CIUIOIIHBIX WU JIMHEHYaThIX CIEKTPOB H3IYUYCHHS):
CaMOCTOATENFHO COOMpaTh YCTAHOBKY M3 H30BITOUHOrO Habopa
000pyIOBaHUs, OMUCHIBATH X0/ OTBITA U €r0 Pe3yIbTaThl, POPMYITUPOBATH
BBIBO/IBI;

IPOBOAMUTH MPU HEOOXOAMMOCTH CEPUI0 MPSIMBIX M3MEPEHHH, Onpeaensis
CpelHee 3HaueHHE u3MepsAeMoll BenuuuHbl ((POKycHOE paccTosiHue
coOuparoleii JTuH3bl), OOOCHOBBIBaTH BBIOOp crocoba U3MepeHus
(M3MepUTENBHOTO MPUOOpPA);

NPOBOJANTH HCCIEAOBAaHUE 3aBUCHUMOCTEH (U3MUYECKUX BEIHYMH C
UCIIOJIb30BaHUEM MIPSMBIX H3MEPEHUN (3aBUCUMOCTD IYTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JIBIDKEHHMM ©0€3 HadajJbHOW CKOpPOCTH, NEpUoja
KOJIe0aHUN MaTeMaTHYeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpaK€HHUsl CBETa OT yria MaJeHUs W yria MPEeIOMJICHHS OT yIJia
NaJicHus): IUIAHUPOBATh HCCJIENIOBAaHUE, CaMOCTOSITENbHO COOUpPATh



YCTaHOBKY, (PUKCHpOBaTh pe3ylbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
bu3NYecKuX BEIUYHMH B BUAC TAaOJUIl U TPaPUKOB, JI€JaTh BBIBOJBI IO
pe3yJibTaTaM HCCIIEI0BaHNUS;

NPOBOANTh KOCBEHHBIE W3MEpEHUs (U3NYECKUX BEIUYHH (CpeaHss
CKOPOCTh U YCKOPEHHE Tella IPU paBHOYCKOPEHHOM JIBIKEHUHU, YCKOPEHHE
CBOOOJHOTO TMaJeHUsl, KECTKOCTh MPYXHUHBI, KOIDPHUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4YecKas paboTa M MOIIHOCTh, YaCTOTa U MEPHUOJ
KOJIeOaHUN MaTeMaTHYeCKOr0 W TPY)KHHHOTO MAasTHHKOB, ONTHYECKas
cuia coOuparomiedl JIMH3bI, PAJAUOAKTUBHBIM (POH): IIAHUPOBATH
U3MEpEeHHs, COOMpaTh HSKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBINIOJHATH
U3MEpPEHUs, CleAaysl MPEIIOKEHHONW WHCTPYKIIUHU, BBIYHUCISATH 3HAYCHHE
BEJTMYMHBI U aHAJTM3UPOBATH MOTYUYEHHBIE PE3YJIbTAThI C YUETOM 3aJaHHOM
MOTPEITHOCTH U3MEPEHHUIA;,

coOJII01aTh MpaBujIa TEXHUKU 0€30MaCHOCTH IIPU padoTe ¢ 1abopaTOPHBIM
o0opyIOoBaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKA HW3YUYEHHBIX (U3UYECKUX MOJIEICH:
MaTepuaidbHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHHUK
CBETa, JIy4, TOHKAsl JIMH3a, TUTAaHEeTapHast MOJIeIh aTOMa, HYKJIIOHHAsI MOJIeTTh
aTOMHOTO sIJIpa;

XapaKTepU30BaTh TPHUHIMIBI  JEHCTBUS H3YyYEHHBIX MPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOpPOM Ha HX ONHCAaHUA (B TOM YHUCIE:
CIUIOMETP, NATYUKH TIOJIOKEHHUS, PACCTOSHUS M YCKOPCHHS, paKeTa,
9XOJIOT, OYKH, TEepHcKom, ¢oToanmnapaT, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3yS 3HAHHUS O
CBOMCTBAX (PU3MYECKHX SBICHUA UM  HEoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH;

HCITIOJIb30BATh CXEMbl U CXEMATUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTEITHHBIX IPUOOPOB U TEXHOIOTHUECKUX MTPOIIECCOB MPH
pelIeHuu  y4eOHO--TIPAaKTUYECKUX 3a]ad, ONTUYECKUE CXEMBbI IS
MOCTPOCHHUS N300paKeHH B MJIOCKOM 3epKajie U cOOMparomien JuH3e;
OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHGOOpPMAIMI0O O  MpPUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUs (DU3MUECKMX 3HAHWW B TOBCEIHEBHOU
KU3HU JUIs1 oOecrieueHrs: 0€30MacHOCTH MU OOpalleHu ¢ npudopamMu u
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHS 3I0POBbS M COOIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKPY KaIOIeH cpeie;

OCYIIECTBJIATh TMOUCK HHPOpMaUU (PU3NUECKOTO COJEpPKAHHS B
HuTepHeTe, caMOCTOATEIHHO (HOPMYIHPYsI TIOMCKOBBIN 3alpoc, HAXOAUTh
MyTH OTpEJeNIEeHUs] JOCTOBEPHOCTH MOTYYCHHONH MH(POpPMAIIMN HA OCHOBE
UMEIOTINUXCS 3HAHUH M IOTIOJTHUTEIHBIX HCTOYHHUKOB,;



MCIIOJIB30BAaTh MPH BHIOJHEHUH yUYeOHBIX 3a/laHUil HAy4YHO--TIOMYJISPHYIO
JAUTEepaTypy HU3MUECKOTO COAepKaHMs, CIIPaBOYHbIE MaTepUabl, pECYpChI
cetu MHrepHer, Bianerb nNpu€éMaMH KOHCIEKTUPOBAHUSA  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHbIE COOOIIEHUS HAa OCHOBE
uHPOpMAIlMU U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
nyOJIMYHO TMPEACTABISATh Pe3yabTaThl IPOEKTHOM WIIM UCCIIeI0BATENbCKON
NEATEIBHOCTH, IPU 3TOM TIPaMOTHO  HCIOJB30BaTh  W3YYEHHBIU
NOHATUUHBIM anmapar K3y4yaeMoro pasiena (U3MKH U CONPOBOXKAAThH
BBICTYIUIEHHE Mpe3eHTalueil ¢ Yy4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuyecTBo 4acoB

Ne HanmeHoBaHMe pa3/ieioB U TeM
n/n NMPOrpamMMbI Bceero

Pa3nes 1. ®Pusuka u e€ posib B IO3HAHUM OKPY’KAIOIIEro MUpPa

1.1 dwusnKa - HayKa O IpUpoe 2
1.2 dusnueckue BETUYHNHEI 2
1.3 EcrecTBeHHOHAaYYHBINM METO/] TIO3HAHUS 2

Hroro 1o pasueny 6

Paspnen 2. IlepBoHayaibHbIE CBEACHHS O CTPOCHHH BelleCTBA

2.1 Crpoenue BemiecTBa 1

99 JIBr>KeHUEe U B3aUMOIEHCTBUE YaCTHII 5
' BEILECTBA

2.3 ArperaTHble COCTOSIHHSI BEILIECTBA 2
Hroro no pazneny 5
Pa3nen 3. /IBu:keHHe U B3auMoOeiicTBUE Te

3.1 MexaHN4eCcKOe IBUKEHUE 3

KoHnTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudpossbie)
oOpa3oBaTte/ibHbIE

pecypchl

bub6mmorexa [JOK
https://m.edsoo.ru/7f416194

bu6mmorexa [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edso0.ru/7f416194

bu6mmoreka [IOK
https://m.edso0.ru/7f416194

bu6mmoreka [IOK
https://m.edso0.ru/7f416194

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

bu6mmoreka [IOK
https://m.edso00.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

3.2 WNuepuus, macca, I0THOCTh

3.3 Cumna. Bunsr cun

Hroro no pazneny

Pasnen 4. /laBjienue TBEPABIX TeJl, KUAKOCTEH U ra30B

Jasnenue. Ilepenaya naBneHus TBEPABIMU

4.1
TEeJIaMH, KHUJIKOCTIMHU U Ta3aMu
4.2 JlaBnenue KuAKOCTH
4.3 ATtmocdepHoe naBieHNE
44 JleficTBHE )KUIKOCTH U Ta3a Ha IIOTPYKEHHOE

B HUX TECJIO
Hroro o pasaeny

Pa3nea 5. PaGora 1 MOIIHOCTD. JHEPrus

5.1 Pabota u MomHOCTh
5.2 [IpocTeie MexaHU3MBI
5.3 MexaHnyeckasi SHeprus

Hroro no pazaeny
PesepBHOE Bpems

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

14

21

21

12

68

12

bu6mmorexa [JOK
https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
https://m.edsoo.ru/7f416194

bub6mmorexa [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
https://m.edsoo.ru/7f416194
bub6mmorexa [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
https://m.edsoo.ru/7f416194
bu6morexa [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
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

HanmenoBanue pa3jieiioB 4 TeM
NPOrpamMMbl

Ne i/

Pa3pgean 1. TerioBbie IBJICHUSA

1.1 CtpoeHue u cBOWCTBa BelecTBa

1.2 TennoBsie mpoiecch

Hroro no pazneny

Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS

DNeKTpUYECcKUe 3apsbl. 3apsyKCHHbIE TeNla

2.1
M UX B3aUMOJEHUCTBUE
2.2 [TocTOSIHHBIN 7IEKTPUUYECKUN TOK
2.3 MaruuTHsle SIBI€HUS
24 DNeKTpOMarHuTHast WHIYKITUS

Hroro no pazaeny
PesepBHOE Bpems

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koan4gecTBOo 4acoB

Bcero

21

28

20

37

68

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

1.5

145

DJIeKTPOHHbBbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchl

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

bu6mmorexa [JOK
https://m.edsoo.ru/7f4181ce

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

bub6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

bu6morexa [JOK
https://m.edsoo.ru/7f4181ce

bu6morexa [JOK
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

HanmenoBanue pa3jieiioB 4 TeM
NPOrpamMMbl

Ne i/

Pa3gen 1. Mexannueckue siBJICHUA

MexaHn4deckoe IBHXKSHHUE U CIIOCOOBI €0

1.1

OIMCAHUS
1.2 BsaumonelictBue Ten
1.3 3aKOHBI COXpaHEHHUS

Hroro no pasaeny

Pa3gen 2. Mexannueckue KOJe0aHUA U BOJTHBI

21 Mexaunueckue xkoiecOaHus

2.2 MexaHnyeckre BOJIHBL. 3BYK

Hroro no pazneny

Koan4gecTBOo 4acoB

Bcero
padoThI

10

20 1

10

40

15

Paznen 3. 3HCKTpOMaFHI/ITHOC IOJI€ U 3JICKTPOMATrHUTHBLIC BOJIHBI

31 DIIEKTPOMArHUTHOE TOJIE U

AJIEKTPOMAarHUTHBIE BOJIHBI
Htoro no pazaeny

Pa3znea 4. CBeToBbIC SIBJIEHUSA

6

KoHnTpoJbHbIe

IIpakTH4eckue

padoThI

DJIeKTPOHHbBbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchl

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

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

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

bub6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6morexa [JOK
https://m.edsoo.ru/7f41a4ab

bub6mmorexa [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
https://m.edsoo.ru/7f41a4a6

4.1 3aKOHBI pacCIpOCTPAHEHHUS CBETA
4.2 JInH3BI U onTUYECKUE TPUOOPHI
4.3 Paznoxenue 6eoro cBera B CIIEKTP

Hroro no pazneny

Paznen 5. KsanroBble AIBJICHUS

51 Hcnyckanue v noriomeHe cBeTa aroMoM
5.2 CrtpoeHne aTOMHOTO si1pa
5.3 SnepHble peakuu

Hroro o pasaeny

Pa3nea 6. [loBTopuTe1bH0-000011a10IM I MOYJIb

[ToBTOpenue u 0000IIEHUE COEPIKAHUS

6.1
Kypca Qu3mnku 3a 7-9 knacc

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

6 2
6 3
3 2
15

4 1
6 1
7 1 1
17

9 2
9

102 3 27

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
bubmmorexa [JOK
https://m.edsoo.ru/7f41a4a6
bubmnoreka LJOK
https://m.edsoo.ru/7f41a4a6

bubmnoreka LJOK
https://m.edsoo.ru/7f41a4ab

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

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

bu6mmoreka [IOK
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

Ne

wn Tema ypoka

®u3uka — HayKa O IpUpo/Ie.
SIBnenust npupoabl

2 Ddusnueckue IBICHUA

dusnyeckre BeTUYUHBI U UX
U3MepeHHe

Ypok-uccnenopanue "M3mepenne
TeMIepaTypbl IPH OMOIIN
AKHJIKOCTHOTO TEPMOMETpaA U
JaT4YMKa TeMIeparypsl”

MeToap! Hay9IHOTO TTO3HAHUSI.
) Onucanue GpU3NUECKUX SBICHUI C
HIOMOIIBIO MOJIeTIeH

VYpok-uccnenosanue "[Ipoepka
TANOTE3BI: JATBHOCTH MOJIETA

6 [IapuKa, MyIEeHHOTO
TOPU30HTANILHO, TEM OO0JIbIIIE, YEM
0oJbIIe BBICOTA TycKa"
Crtpoenue BemiectBa. OMBITHI,

7 JIOKA3bIBAIOIIME TUCKPETHOE
CTpOEHHE BEIEeCTBa

KoanyecTBO 4acoB

Bcero

KoHTpoJabHbIe
padoThl

IIpakTuyeckue
padoThbI

JlaTa
U3yYeHUs

DJIEKTPOHHBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

bub6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

bubnuoreka [IOK
https://m.edsoo.ru/ff09fe0a



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

10

11

12

13

14

15

16

17

18

JIBr>KeHME YacTHUIl BEUIECTBA

Ypok-uccnenoanue «OMbITHI 110
HaAOJIFOIEHUIO TEIUIOBOIO
pacCIIPEHUS Ta30B»

Ar PeraTHbIC COCTOAHHNA BCIICCTBA

Oco0eHHOCTH arperaTHpIX
cocTostHMHA Boabl. Q000IIIEHNE IO
paszzeiny «IlepBoHayanbHbBIC
CBEJICHHSI O CTPOCHHH BELIECTBA

Mexannueckoe nBHMKEHHUE.

PaBHOMEpHOE 1 HEpaBHOMEpPHOE
JBUKECHHE

Cxopocts. Equnuiibl ckopoctu

Pacuer IMyTU U BPpEMCHU JIBUKXCHUA

HNuepunsa. Macca — mepa
UHEPTHOCTH Tell

IInotHOCTE BemiectBa. Pacuer
Macchl U 00bEMA TeJIa 10 €ro
[UIOTHOCTH

JlaGoparopHas paboTa
«OmnpeneneHue IWIOTHOCTH TBEPIOTO
TeIa»

Pemenne 3amayg mo reme
"ITimoTHOCTH BemecTna"”

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0378

bub6mmoreka [IOK
https://m.edsoo.ru/ff0a05c6

bub6mmoreka [IOK
https://m.edsoo.ru/ff0a079c

but6mmoreka [{JOK
https://m.edsoo.ru/ff0a0ae4

bub6mmoreka [IOK
https://m.edsoo.ru/ff0a0c10

bubnunoreka [JOK
https://m.edsoo.ru/ff0a0fee

but6mmoreka [{OK
https://m.edsoo.ru/ff0al23c



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
https://m.edsoo.ru/ff0a123c
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Cuna xak xapakTepuCTHKa
B3aumojeicteus Ten. Cuia
ynpyrocti. 3akoH ['yka

JlaGopatopHas pabora «3yuenue
3aBUCUMOCTH PACTSHKEHUS
(medopmanum) MpyKUHBI OT
MIPUII0KEHHOM CHJIBI)

[[AIBnenue Tsrorenus. Cuiia
TSKECTU

CBs13b MEX]Ty CHJION TSKECTH U
Maccol Tena. Bec tena. Pemenue
3amay no teme "Cuia tsokectu"”

Cuna TspKeCcTH Ha JpYTrHUX IUIaHeTax.

Pu3nyuecKue XapakTepUCTUKU
IUTAHET

Hsmepenue cui. lunamomerp

Bec Tea. HeBecoMmocTh

CrnoxxeHue IByX Cul,
HaIIPaBJIEHHBIX IO OJJHON MPSIMOM.
PaBHOpelCcTBYIOIIAS CHIT

Pewenue 3anau o reme
"PaBHonelicTByrOMIas cui”

Cuna tpenus u e€ Buael. TpeHue B
IIPUPOJE U TEXHUKE

JlaGopaTtopHnas pabora «M3yuenue
3aBUCUMOCTH CHJIBI TPCHUS

bubnuoreka [JOK
https://m.edsoo.ru/ff0al778

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a1502

bubnuoreka [IOK
https://m.edsoo.ru/ff0al8cc

bub6mmoreka [IOK
https://m.edsoo.ru/ff0al778

bub6mmoreka [IOK
https://m.edsoo.ru/ff0ala70

but6mmoreka [{OK
https://m.edsoo.ru/ff0alb9c

bubmuorexa [JOK
https://m.edsoo.ru/ff0alcc8



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
https://m.edsoo.ru/ff0a1cc8
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CKOJIB)XCHUA OT CHJIBI AaBJICHUA U
XapakTepa CONPUKACAIOLINXCS
ITOBEPXHOCTEN»

Pemenue 3anau Ha onpeneneHue
PABHOJICUCTBYIOLIEH CUJIBI

Pemenne 3amau mo TemaM: «Bec
tenay, «I'padhuueckoe n3oOpaxeHue
cuy, «Cuiby,
«PaBHOAEUCTBYIOLIAS CHIDY

KonTponbnas pabora no temam:
«MexaHn4ecKoe TBUKCHUEY,
«Macca, IoTHOCTbY, «Bec Tenay,
«I'panueckoe u300paxkeHue Cuim,
«Cunp»

Jasnenne. CriocoObl yMEHbIIEHUS U
YBEJIMYEHUS J1aBICHUS

JlaBnenue raza. 3aBUCUMOCTD
JIaBJICHMS ra3a OT 00bEMa,
TeMIepaTypsl

Ilepenaua naBnenust TBEPABIMU
TeJIaMH, KUJKOCTSIMH U Ta3aMH.
3akoH ITackais

I[aBJ'IeHI/Ie B X KMJKOCTH H rasc,
BBI3BAHHOE JICHCTBHEM CHUJIIBI
TSAXKCCTH

Pemenwne 3agau o Teme «JlaBieHue
B JKUIKOCTH U rase. 3akod [lackams»

but6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

bub6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6

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

but6mmoreka [JOK
https://m.edsoo.ru/ff0a25b0

but6mmoreka [{OK
https://m.edsoo.ru/ff0a2718

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2826



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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CooOuraromuecs cocy /bl

I'mppasinueckuii npece

Manomertpsl. [lopuiaeBoi
JKHJIKOCTHBIM HACcOC

ATtmocdepa 3eMiu 1 IpUYUHBL €€
CYLLECTBOBaHMS

Bec Bo3ayxa. ATmocdepHoe
JIaBJICHUE

Hsmepenue atmocdepHoro
nasneHus. Oneit Toppuuennu

3aBUCHUMOCTB aTMOC(HEPHOTO
JIABJICHUS OT BBICOTHI HaJl YPOBHEM
MOpst

bapomerp-anepouna. AtmocdepHoe
JIABJICHUE Ha Pa3JIUYHBIX BBICOTAX

Pemenue 3agay mo teme "
AtmocdepHoe naBieHue"

JlelicTBUE )KUJIKOCTH U Ta3a HA
MOTPY’KEHHOE B HUX TEJO.
ApxumMenoBa cuia

JlaGopatopHas paboTa
«OrmpenenieHue BHITATIKUBAIOIICH
CHUJIbI, ICCTBYIOIIEH HA TETO,
HOTPY’KEHHOE B JKUAKOCTH

JlaboparopHas paboTa 1o Teme
«HMccnenoBanue 3aBUCUMOCTH Beca

bubnunoreka [JOK
https://m.edsoo.ru/ff0a2970

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

but6mmoreka [JOK
https://m.edsoo.ru/ff0a2b5a

but6mmoreka [JOK
https://m.edsoo.ru/ff0a2b5a

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

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

but6mmoreka [{JOK
https://m.edsoo.ru/ff0a2fc4

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a3276

bubmuorexa [JOK
https://m.edsoo.ru/ff0a33fc

but6mmoreka [{OK
https://m.edsoo.ru/ff0a3514



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
https://m.edsoo.ru/ff0a3514
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Teja B BOJE OT 00bEMa
MOTPYKEHHOW B )KHUJIKOCTh YaCTH
TEIA»

IInaBanue Texn

JlaGopatopHas paboTa
"KonctpyupoBanue apeomeTpa uiu
KOHCTPYHPOBAHUE JIOJKH U
OIpeieNieHue €€
rpy30MOoaBEMHOCTH"

Pemenue 3agau no remam:
«I1naBanue cynosB.
BosznyxomnaBanue», «JlaBnenue
TBEPABIX TEN, )KUIAKOCTEU U ra30B»

KonTponbHas paborta o teme
«/laBneHue TBEpABIX TEII,
JKUAKOCTEN U ra30By

Mexannueckas pabota

MormHocTs. EquHuIBI MOIITHOCTH

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NPH
o bEMeE 1o JiecTHUIE"

IIpocTeie MexaHU3MBbl. Pbryar.
PaBHOBecue cuit Ha peruare

Prruaru B TeXHHKE, OBITY H
npupoje. JlaboparopHas padora

0.5

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a3a96

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

but6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a3f82

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



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
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«Hccnenosanue ycinoBuit
paBHOBECHS pblyara»

Pentenue 3amad mo teMe «Y CIOBUSA
pPaBHOBECHUS pbluara

Koaddurment nosesnoro necTpust
Mexanusma. Jlaboparopnasi pabora
«3mepenue KII/] nHaknoHHOM
IUIOCKOCTH

Pemenne 3amau o teme "Paborta,
MorntHocTh, KIT1"

MexaHuueckas SHEprusl.
Kunernueckas u noreHuuanbHas
SHEPrus

3aKOH COXpaHEHHS] MEXaHUYECKON
SHEPIUun

YPpOK-3KCIIEpUMEHT 110 TEME
"OKCIIEpUMEHTAJIBHOE ONPEACIICHHE
U3MEHEHHUs] KHHETUYEeCKOU 1
MOTEHIUATHHON YHEPTUH MIPU
CKaThIBaHUH TeJIa M0 HAKJIOHHOM
MI0CKOCTH"

KoHnTponbHas paboTta 1mo teme
«PaboTa 1 MOIIHOCTH. DHEPTHD»
PesepsHslit ypok. Pabora ¢
TEeKCTaMu 1o TeMe "MexaHudeckoe
nBmxenue"

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

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

but6mmoreka [JOK
https://m.edsoo.ru/ff0a4252

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

bubnunoreka [JOK
https://m.edsoo.ru/ff0a4ee6



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

Pese i1 ypok. Pabora ¢
PBHBIN YP T bubmuorexa [JOK

7 " 1
6 TEKCTaMu 110 Teme " JlaBeHue https://m.edsoo.ru/ff0a4ffe

TBEPIBIX TEJN, )KUJIKOCTEH U Ta30B"

PeseprHelit ypok. Pabora ¢
68 TekctaMu 1o Teme "Padora. 1
MotHocTh. DHeprus”

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 08 3 12


https://m.edsoo.ru/ff0a4ffe

8 KVIACC

Tema ypoka

OCHOBHBIE TOJIOKEHUS
MOJICKYJISIPHO-KUHETHUECKON
TEOPUH U KX OIBITHBIC
MOITBEPKICHUS

Macca u pa3mep aTOMOB U MOJICKYJT

Mopaenu TBEpIOro, )KUJIKOTO U
ra3000pa3HOro COCTOSTHUI
BEIIECTBA

OOBsicHEeHHE CBOWCTB TBEPIOTO,
KHUIKOTO U Ta3000pa3HOTO
COCTOSIHHUM BEIIIECTBA HA OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUH

Kpucrannueckue u amopgHsie
Tena

CMaumnBaHue U KaWUISIPHOCTb.
[ToBepXHOCTHOE HATSIKEHUE

TermoBoe pacmupeHue U CKaThe

Temneparypa. CBs3b TEMIIEpaTyphl
CO CKOPOCTBIO TEIJIOBOTO JIBUKEHUS
YacTHUI|

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTHyeckue
padoThI

JlaTa
U3YyYeHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [{JOK
https://m.edsoo.ru/ff0a5256

but6mmoreka [JOK
https://m.edsoo.ru/ff0a540e

but6mmoreka [IOK
https://m.edsoo.ru/ff0a5800

bubmuorexa [JOK
https://m.edsoo.ru/ff0a5530

bubmuorexa [JOK
https://m.edsoo.ru/ff0a5a26



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
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Buytpennss sneprus. CrocoOsl
U3MCHEHHSI BHYTPEHHEH SHEPTUU

Bupel remionepenaun

Ypok-koHpepenuus "IIpakTruueckoe
HCII0JIb30BAaHUE TEIJIOBBIX CBOMCTB

BCIICCTB U MAaTCPUAJIOB B LCIIAX
sHeprocOepexeHus"

KonnuectBo TeruioTel. Y aenbpHas
TEIIOEMKOCTD

YpaBHEHHE TEIUIOBOTO OayiaHca.
TemnooOMeH u TemIoBoe
paBHOBECHE

Jlaboparopnas pabota
"UccnemoBaHue SIBICHUS
Ter1000MeHa IpH CMENIMBaHUH
XOJIOJTHOM U Topsiueit BOJbI"

PacueT koaudecTBa TEIIOTHI,
HE00X0IUMOTr0 sl HAarpeBaHUsI
TeJa U BBIICTISIEMOTO MM TTPH
OXJIAXKICHUH

JlaGopatopHas pabota
"OnpeneneHue yaenbHOMU
TEIUIOEMKOCTH BellecTsa"

9Hepr1/m TOIIJIMBA. Y,Z[eJ'IBHaH
TCIJIOTA CTOpAaHUA

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

but6mmoreka [{OK
https://m.edsoo.ru/ff0a6412

but6mmoreka [{OK
https://m.edsoo.ru/ff0a65c0

but6mmoreka [IOK
https://m.edsoo.ru/ff0a6976

bub6mmoreka [IOK
https://m.edsoo.ru/ff0a7088

bub6mmoreka [IOK
https://m.edsoo.ru/ff0a6a98

bubnuoreka [IOK
https://m.edsoo.ru/ff0a6bb0

but6mmoreka [JOK
https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
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
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IInaBneHue u OTBEpAEBAHKE
KPUCTAJUIMYECKUX TeIl. Y IeJIbHAs
TEIJIOTA IUIABJICHUS

JlaGopatopHas pabota
"OnpeneneHue yaenbHOM TEIIOThI
TJIaBJaeHus Japaa"

[TapooOpa3zoBaHue 1 KOHJEHCAIIHSL.
Ucnapenue

Kunenue. Y nenbHas temiora
napooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCUMOCTb TEMIIEPaTyphbI
KHUIIEHUS OT aTMOC(EPHOTO
JTABJICHUS

BrnaxnocTs Bo3ayxa. Jlaboparopnas
pabora "Onpenenenue
OTHOCHUTENIbHOM BIIaXKHOCTH
BO3ayXa"

Pemenue 3amayd Ha onpeneneHue
BII&YKHOCTH BO3/yXa

[TpuHIMITBI paOOTHI TETIIOBBIX
neurareneif. [laposast TypOuHa.
JlBurarenb BHyTPEHHETO CrOPaHUs

KIIJI TenoBoro ABUraTes.
TemnmoBrle IBUTATSIIN U 3alllUTa
OKpYXarLIEH Cpebl

3aKOH COXpaHEHHUs U TPEBPALICHUS
SHEPIruM B TEIUIOBBIX MPOIECCAX

bubmuorexa [JOK
https://m.edsoo.ru/ff0a71d2

but6mmoreka [JOK
https://m.edsoo.ru/ff0a72fe

but6mmoreka [IOK
https://m.edsoo.ru/ff0a740c

bubnuoreka [JOK
https://m.edsoo.ru/ff0a786¢

bub6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

but6mmoreka [{OK
https://m.edsoo.ru/ff0a7c7c



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

27

28

29

30

31

32

33

34

35

36

[ToaroroBka K KOHTPOJILHOU paboTe
o TeMe "TennoBble SABICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemiecTna"

KonTponbhas pabota mo teme
"TerutoBble gBieHUA. I3MeHEeHNE
arperaTHbIX COCTOSIHUI BerecTBa"

OnekTpuzanus tei. J[Ba poaa
AIEKTPUUECKUX 3apsAI0B

Ypok-uccienoBaHue
"OnekTpu3anus Tesl UHAYKIHUEH 1
MpU CONMMPUKOCHOBEHUM"

B3anMozencTere 3apsyKeHHBIX Tell.
3akoH Kynona

DIEKTPUUYECKOE MOJIE.
HanpsikeHHOCTD 31EKTPUYECKOTO
nosist. [IpuHImn cynepnosuuuu
ANEKTPUYECKUX TOTEN

Hocurenu anexkrpuyeckux 3apsaos.
OnemeHTapHbIl 3apsan. CTpoeHue
aToMa

[IpoBOIHUKY U TUAIEKTPUKU. 3aKOH
COXpaHEHHUs 3JIEKTPUUYECKOTO 3apsia
Pemenue 3aga4 Ha npuMEHEHNE
CBOICTB 3JIEKTPUUYECKUX 3apsII0B
DNEeKTpUYECKUN TOK, YCIOBHUS €r0
cyuiectBoBaHusA. ICTOUHUKH
AIIEKTPUYECKOTO TOKA

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a83f2

bu6nuoreka [HOK
https://m.edsoo.ru/ff0a86ae

bubnuoreka [IOK
https://m.edsoo.ru/ff0a87e4

but6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

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

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
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
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JIeficTBHS DIIEKTPUYECKOTO TOKA

VYpoxk-uccnenosanue "Jleiicteue
AIEKTPUIECKOTO TIOJIS Ha
MIPOBOJTHUKH M TUDJICKTPUKH"

9J'IeKTpI/I‘-ICCKI/II7I TOK B MCTaljlax,
KHUAKOCTAX U ra3ax

DneKkTprudecKas menb 1 e¢
COCTaBHBIE YaCTH

Cuna Toka. JlaboparopHas pabota
"N3mepeHue u perympoBaHUe CUIIbI
ToKa"

DNeKTpUUecKOoe HalpsKEHHE.
BoawsT™metp. JIaboparopHas pabota
"U3mepenue u peryimpoBaHue
HarnpsokeHus"

ConpoTHBiIeHNE IPOBOIHUKA.
VY ienpHO€E CONPOTUBIIEHUE
BEIIECTBA

JlaGoparopnas pabota
"3aBUCUMOCTB DJIEKTPUYECKOTO
COINPOTUBIIEHUS IIPOBOJIHUKA OT €T0
JUTMHBI, TIJIOLAAH [TOIIEPEYHOT0
Ce4eHUs U MaTepuaina"

3aBUCUMOCTE CHJIIBI TOKA OT
HarpsokeHus. 3akoH Oma 1Jis
yJacTKa Lenu

0.5

0.5

bubnunoreka [JOK
https://m.edsoo.ru/ff0a96b2

but6mmoreka [{OK
https://m.edsoo.ru/ff0a9838

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

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

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

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa44a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

46

47

48

49

50

51

52

53

JlaGopatopHas pabota
"HccnenoBanue 3aBUCUMOCTU CHIIbI
TOKa, UJIyIIEro 4epe3 pe3nucTop, OT
COTNIPOTHUBIICHUS PE3UCTOPA U
HanpsbKeHus Ha pesucrope”

IlocnenoBaTenbHOE U napajjiCJIbHOC
COCANHCHUA MMPOBOAHHUKOB

Jlabopartopnas pabota "IIpoBepka
MIpaBUJIa CIOKEHUS HAMIPSHDKEHUN
IPY TOCJIEJ0BATEIbHOM
COEJIMHEHUH JIByX PE3UCTOPOB"

JlaGopartopnas padota "IIpoBepka
npaBuJjIa JUIs CHITBI TOKA MPH
napajuieIbHOM COSAMHEHUN
pe3ucTopoB”

Pemenne 3aJla4 Ha IPUMCHCHUC
3akoHa Oma JJIA Pa3JIMIHOIr o
COCAMHCHHA ITPOBOIHHUKOB

Pabora 1 MOIIIHOCTE
AIEKTPUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

Jlaboparopras padoTa
"OnpeneneHue paboOThl U MOITHOCTH
AIEKTPUYECKOTO TOKA"

DNeKTpUYECcKHe LEenu 1
NOTPEOUTEIH IIEKTPUUECKOM
sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE

bu6nuoreka [HOK
https://m.edsoo.ru/ff0aa04e

but6mmoreka [JOK
https://m.edsoo.ru/ff0aaa58

but6mmoreka [IOK
https://m.edsoo.ru/ff0aadle

but6mmoreka [{JOK
https://m.edsoo.ru/ff0aaf8a

bub6mmoreka [IOK
https://m.edsoo.ru/ff0ab124

bubnunoreka [JOK
https://m.edsoo.ru/ff0ab3e0

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



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

54

55

56

57

58

59

60

61

[ToaroroBka K KOHTPOJILHOU paboTe
110 TeMe "DIJIEKTPUUECKHUE 3apsiIbl.
3apspKeHHBIC Tela U UX
B3auMoaeucTBUA. I1oCTOSIHHBIN
AIEKTPUUECKUNA TOK"

Konrponbnas padora no Teme
"DneKkTpuuecKue 3apsbl.
3apspKeHHBIC Tela U UX
B3auMoaeucTBUA. I1oCTOSIHHBIN
AIEKTPUUECKUNA TOK"

ITocTossHHBIC MATHUTEI, HX
B3aUMO/IEVICTBUE

Ypoxk-uccienoanue "M3yuenue
IOJIEH ITOCTOSIHHBIX MAarHUTOB"

MarauTtHoe 1osie. MarautHoe 1oJjie
3eMJIH U €ro 3HaUEeHHE UIS KU3HU
Ha 3emiie

OmneiT OpcTena. MarauTtHoe 1osie
AIEKTPUUECKOTO TOKa MarautHoe
I1OJIC KaTyHIKKU ¢ TOKOM

[IpumeHeHne IeKTPOMAarHUTOB B
texauke. Jlaboparopras pabora
"N3yuyenue neiicTBUSI MarHUTHOTO
T0JIs1 HAa MPOBOJHUK C TOKOM"

DIIEKTPOABUTATEIb IOCTOSTHHOTO
ToKa. Mcrons3oBanue
AIEKTPOJIBUTATENEH B TEXHUYECKUX
YCTPOKCTBAaX U HA TPAHCIOPTE.
JlaGoparopnast pabota

0.5

bu6nuoreka [HOK
https://m.edsoo.ru/ff0abd2c

bu6nuoreka [JOK
https://m.edsoo.ru/ff0abea8

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

bub6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

bubnunoreka [JOK
https://m.edsoo.ru/ff0acld?2

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

bubnuoreka [IOK
https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

"KoHcTpyupoBaHue 1 U3yueHHe
paboThI AsekTpoaBUTaATENS"

OmnbiThl Papajed. 3akoH
62 AJIEKTPOMAarHUTHOW MHAYKIIMH. 1
IIpaBuno Jlenna

OnektporeHeparop. CrocoObl
MOJTYYCHHUS DIICKTPUICCKON
63 SHEPTHUH. DIJIEKTPOCTAHIIUN Ha 1
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPTUU

[ToaroroBka K KOHTPOJIBHOM paboTe
64 o TemMe "DIIeKTPUIECKUE 1 1
MAarHUTHBIC SIBJICHUS "

KonTponbhas pabota no teme

65 "DNEKTPUUECKUE U MATHUTHBIE 1 bubmiorexa IIOK
P " https://m.edsoo.ru/ff0ach14
SIBIIEHUS
Pesepsurblii ypok. Pabora ¢
66 TeKcIT)aMH HZ I;eMe "TerutoBbIe 1 Bubmaorexa ITOK
" https://m.edsoo.ru/ff0acc5e
SIBIICHUS

PesepBHbIii ypok. Pabora c

5 Bbubnnoreka LIOK
67 TekcTaMu 110 TeMe "T1oCTOSHHBIH 1 n

https://m.edsoo.ru/ff0acdc6

ANEKTPUIECKUIN TOK"

PesepBHblit ypok. Pabota ¢
68 TEKCTaMH 110 TeMe "MardauTHele 1
siBiieHus"

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 08 2 145


https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

Ne
n/n

Tema ypoka

MexaHnyeckoe IBUKEHUE.
MarepuanbHas TOUKa

Cucrema orcuera. OTHOCUTEIILHOCTD
MEXAaHHNYCCKOI'O ABUXKCHUS

PaBHOMepHOE NpsAMOJIUHEITHOE
JBUYKEHUE

HepaBHoMepHOE npsMOIMHENHOE
nerkeHue. Cpenssisi © MTHOBEHHAs
CKOPOCTh

[IpssMOnMHENHOE PAaBHOYCKOPEHHOE
JBHO)KEHUE. Y CKOpEHUE

CkopocTh IPSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JIBIKEHUSI.
I'paduk ckopoctu

Jlaboparopnas pabota
"OnpeneneHue yCKOpEHUs Tena pu
PaBHOYCKOPEHHOM JIBM>KEHUH T10
HAKJIOHHOM IIOCKOCTH"

CBoOomHoe nmagenue tei. OIbITH
lanunes

PaBHOMEpHOE ABMXKEHUE TTO
okpyxHocTH. [leprnon u yactora

KoanuyecTBO 4acos

Konrpoibubie IIpakTHyeckue

HU3y4eHUs!

JJIeKTPOHHBbIE
uugposeie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ad474

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad19a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ad8d4

bu6mmoreka [{OK
https://m.edsoo.ru/ff0adb18

Bbu6mmoreka [JOK
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

oOparnienus. JIuneiinas u yriaosas
CKOPOCTH

IleHTpOCTpEMHUTENBHOE YCKOPEHHE
IlepBeb1ii 3axkoH HbroToHa. BekTop
CHJIBI

Bropoii 3akoH HeroTOHA.
PaBHOpelicTBYIOIIAA crita

Tpertuii 3akoH HeroToHa.
Cynepniozunus cui

Pemenue 3agau Ha npuMeHeHUE
3akoHOB HproTOHA

Cuna ynpyroctu. 3akoH ['yka

Pemrenne 3agaud o reme «Cuia
YIPYTOCTH»

Jlaboparopnas pabota
«OrmpeneneHue KeCTKOCTH
NPy KUHBDY

Cuna tpenus

Pemenue 3amau nmo treme «Cuma
TPCHUS»

JlaGoparopras pabota
"Onpenenenue ko3 duimeHTa
TPEHHS CKOJIbKEHUS"

Pemrenue 3amau mo reme "3akoHbI
Hrrotona. Cuna ynpyroctu. Cuna
TpeHus"

bu6mmoreka [JOK
https://m.edso0o.ru/ff0ae612

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ae72a

bu6mmorexa [{OK
https://m.edsoo.ru/ff0ae982

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aeb6c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aeca?

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aee28

bu6mmoreka [{OK
https://m.edsoo.ru/ff0af738

bu6mmorexa [{OK
https://m.edsoo.ru/ff0afa26

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af8be

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0afb8e



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

22

23

24

25

26

27

28

29

30

31

Cuita TSHDKeCTH U 3aKOH BCEMHUPHOTO
TATOTEHUS. Y CKOpEHUE CBOOOIHOTO
IIaaCHUuA

Ypok-koHpepeHus " JIBmkeHue Ten
BOKPYT TPaBUTAI[MOHHOTO IIEHTPa
(Conneunas cucrema). ['amaktuku"

Pemrenue 3agaud mo treme "Cuina
TSDKECTH U 3aKOH BCEMHUPHOTO
TAroTeHus"

[IepBas kocMu4ecKkas CKOPOCTb.
HesecomocTs 1 neperpysku

PaBHOBECHE MaTepUAIIBHON TOYKH.
AOGcoImoTHO TBEPOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEIUIEHHONW OCBIO BPAILlCHUS

MowmenT cuinsl. LlenTp TsokecTn

Pemrenue 3agad mo reme "MoMeHT
cunsl. Llentp Tsxectn"

[ToaroroBka K KOHTPOJILHOU paboTe
1o TeMe "MexaHn4ecKoe JIBUKEHHE.
Bzanmoneiictsue Ten"

Konrponsnas pabora o Teme
"MexaHH4YEeCKOE IBHKEHHE.
Bzaunmoneiictue ten"

Nmnynsc Tena. UMiynsc cUiibl.
3aKOH COXpaHEHMsI UMITyJIbCA.
VYupyroe u Heynpyroe
B3aUMOJICHICTBUE

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af5f8

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0af33c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0afe36

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b02b4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b0408

bubmuoreka [JOK
https://m.edsoo.ru/ff0b06ec

bubmuoreka [JOK
https://m.edsoo.ru/ffOb07fa



https://m.edsoo.ru/ff0af044
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
https://m.edsoo.ru/ff0b07fa

32

33

34

35

36

37

38

39

40

41

42

43

Pemenue 3anau mo Teme "3akoH
COXpaHEHHUs uMIryJbca'

Ypok-koHpepeHnius "PeakTuBHOE
IBUKEHHE B IIPUPOJIE U TEXHUKE"

Mexanndeckast pa60Ta 1 MOIIHOCTb

PaGota cuibl TS>KECTH, CUITBI
YOPYTOCTH U CUJIBI TPEHUS

Jlaboparopuas pabota

«Omnpenenenue pabOTHI CUITBI TPEHUS

IIpY PaBHOMEPHOM JIBUYKEHUU Tejia
M0 TOPU3OHTAIIBHOM MMOBEPXHOCTH»
CBsi3b 3HEPrUM U PaOOTHI.
IToTrenumanbHas YHEPTU
Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPTUU

3aKOH COXpaHEHUs YHEPTHUH B
MEXaHHUKe

Jlaboparopras pabora «/3ydeHne
3aKOHA COXPAHEHUSI SHEPTUN)
KonebarenbHoe ABMKEHUE U €T0

XapaKTePUCTUKU

3aTyxaromue KojieoaHusl.
BriHyX)neHHBIE KOJTEOaHUS.
Pezonanc

MareMaTH4ecKuil ¥ py>KUHHBIA
MasTHUKU

bubmuoreka [JOK
https://m.edsoo.ru/ff0b096¢c

bu6mmorexa [{OK
https://m.edsoo.ru/ff0b0a84

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0db8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b0c32

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b12fe

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0b1858

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b20f0



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

44

45

46

47

48

49

50

51

52

53

VYpok-uccnenoBanue «3aBUCUMOCTh
nepuo/ia KojaeOaHuil OT KECTKOCTH
IIPY>KUHBL ¥ MACCHL I'Py3a»

HpeBpameHHe SHEPIUU 1pu
MEXaHUYECKHUX KOJIEOaHMIX

JlaGopartopnas pabota
«OrmpeesieHue 4acToThl M eproia
KOJICOaHUH TIPYKUHHOTO MAasITHUKAY

Jlabopartopnas pabora «IIpoBepka
HE3aBUCHMOCTH TIEproJa KoJeOaHmit
rpy3a, OABEIIEHHOr0 K HUTH, OT
MAacChl Tpy3a»

Mexaunueckue BOJIHBL. CBOWCTBA
MEXaHU4eCKHX BOJIH. [IpogosibHbIE 1
MOTEPEYHBIE BOJTHBI

Ypok-koHpepeHus "MexaHndeckue
BOJIHBI B TBEPIAOM TEJIE.
Ceiicmuueckue BOJTHBI"

3ByK. PacnipocTpanenue u
OTpa)kK€HUE 3BYyKa
VYpok-uccnenosanue "HabmroneHue
3aBHCHMOCTH BBICOTHI 3ByKa OT
4acToThI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC
Ypok-koH(pepeHus "YIbTpa3ByK U
MHOPa3BYK B IPUPOJE U TEXHHUKE"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

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

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb21fe

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



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

54

55

56

57

58

59

60

61

62

63

[ToaroroBka Kk KOHTPOJILHOMU paboTe
110 TeMe "3aKOHBI COXPaHEHMUS.
Mexanudeckne Kojie0asust U BOJIHBI"

Konrponbnas pabora o Teme
"3aKOHBI COXpPaHEHUSI.
Mexanunueckue KojaeOaHust 1 BOJTHBI"

DNEeKTPOMarHuTHOE TMoJe.
DNEeKTPOMarHUTHbIE BOJTHBI

CBoiicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
Ypok-konpepenmus "llkana
ANEKTPOMATrHUTHBIX BOJIH.

Hcnonbs3oBanue 371€KTPOMarHUTHBIX
BOJIH I COTOBOI CBA3H"

VYpoxk-uccienoanue "M3yuenue
CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO TenedoHa"

Pemenue 3agau Ha onpeneneHe
YaCTOTHI U JUITMHBI
3JIEKTPOMATHUTHOW BOJIHBI

DneKTpoMarHuTHas IpUpo/ia CBETa.
Cxopocth cBeTa. BomHOBBIE
CBOMCTBA CBETA

Hcrounuku ceera. [IpsmonuneitHoe
pacrpocTpaHeHue CBeTa. 3aTMEHUS
Connua u JlyHst

3aKOH OTpa)XE€HMs CBETA. 3epKaa.
Pewrenue 3anad Ha npuMeHeHue
3aKOHa OTPa’KEHUs CBETa

bubmuoreka [JOK
https://m.edsoo.ru/ff0b25f0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b2fe6

bu6mmoreka [{OK
https://m.edsoo.ru/ffOb2c6c

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b31d0

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0b3658

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



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

64

65

66

67

68

69

70

71

72

IIpenomiienue cBeTa. 3aKoH
IPEeJIOMJICHUS CBETa

[TonHOE BHyTpEeHHEE OTpakeHUE
cBera. Mcnonb3oBaHue MOJIHOTO
BHYTPEHHEI0 OTPAKEHUSI B
ONTHYECKUX CBETOBOJIaX

JlaGoparopnas pabota
"MccnegoBanue 3aBUCUMOCTH yIJia
MIPEJIOMJICHUSI CBETOBOIO JIyya OT
yTria majieHus Ha rpaHuile "Bo3ayX-

nn

CTEKJIO
Ypok-koHbepeHus

"M cnonb30BaHUE MMOJTHOTO
BHYTPEHHETO OTPAKECHUS:
CBETOBOJIBI, OITUKOBOJIOKOHHAS
CBs3B"

JImazelr. OnTHYecKas cuia JIUH3bI

[TocTpoenne n300paxeH B THH3AX

JlaGopaTopHnast pabora
"Omnpenenenre GoKycHOTO
PacCTOSIHUS U ONTHYECKOW CHITBI
cobuparomiet TUH3b1"

VYpoxk-koHpepenuus "OnTuyeckue
JIMH30BbIE TPUOOPH"

I'nmas kak onTuueckas cucTeMa.
3peHue

bubmuoreka [JOK
https://m.edsoo.ru/ffOb3aea

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb3c5c

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b3f2c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b444a

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0b4206

bubmuoreka [JOK
https://m.edsoo.ru/ff0cOa7e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b4684



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

73

74

75

76

77

78

79

80

81

82

Ypok-koHpepenus "ledexTo
3penus. Kak coxpanurs 3peHue"
Pa3noxxenue 6enoro cBera B CIIEKT.
Omneitel HetoToHa. Crioxenue
CHEKTpaJbHbIX LBETOB. [{ucnepcus
cBeTa

Jlaboparopnast pabota "ONBITHI 11O
Pa3IoKEeHUIO OEIOro CBEeTa B CIIEKTP
1 BOCIIPUSATHIO 1IBETA IIPEIMETOB IIPU
uX HaOJIOICHUH Yepe3 LIBETOBbIE
¢bubTpHI"

VYpoxk-npaktukym "BoiHOBBIE
CBOICTBa cBeTa: AUCIEPCHS,
uHTepdepeHIys u audpaxaus”
OmerTel Pe3epdopa u ruranerapHas
MOJIETIb aTOMa

IToctynarter bopa. Mozaens atoma
bopa

Hcnyckanue 1 morjonieHne cBeta
atomoM. KBauTsbl. JIuneituateie
CIEKTPBI

Ypok-npaktuky™m "HabmrogeHue
CHEKTPOB UCITyCKAHUS"

PannoakTHBHOCTE U €€ BUILI

CtpoeHne aTOMHOTO s1pa.
Hyknonnas Mmoaens

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc0f4c

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc0e2a

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c12a8

bu6mmorexa [JOK
https://m.edsoo.ru/ffOcl144c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1550

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1672

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cl18ac



https://m.edsoo.ru/ff0c0f4c
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

83

84

85

86

87

88

89

90

91

92

93

PanuoakTuBHBIE TpEBpaICHUSI.
M30TomE!

Pemrenue 3agad mmo treme:
"PannoaktuBHBIE peBpaieHus"
[Tepuon nmonypacnana
VYpoxk-koHpepeHus
"PannoakTuBHBIC U3TyUEHUS B
IIpUpOJIE, MEAULIUHE, TEXHUKE"
SnepHble peakuuu. 3aKOHbI
COXpaHEHUs 3apsI0BOTO U
MacCOBOTO YHCEI

BHCPFI/ISI CBA3H ATOMHBIX A0€P.
CBs3b MacChl U OHCPIUn

Pemenue 3amnau o reme "Snepueie
peakuun"

Peakuuu cunTe3a U 1eaeHUs A1Ep.
Hcrounuku sHeprun CosHLA U 3BE3]T
VYpok-koudepennus "Anepuas
sHepreTuka. JleicTus
paAMOaKTUBHBIX U3IIy4YE€HUHN Ha
JKUBBIE OpraHU3MbI"

[ToaroroBka K KOHTPOJIBHOM paboTe
1o TeMe "DNEeKTPOMarHuTHOE TMOJIE.
DNEeKTPOMarHuTHbIE BOJIHBI.
KBanrtoBsie siBnieHus"

KonTponbhas padota no teme
"DIeKTPOMAarHUTHOE MOJIE.

bubmuoreka [JOK
https://m.edsoo.ru/ff0clal4d

bu6mmorexa [{OK
https://m.edsoo.ru/ffOclb4a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2126

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1c58

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cld7a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1e88

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
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DNeKTPOMarHUTHbIE BOJTHBI.
KBauroBeie sBiaeaus"

[ToBTOpeHue, 0600IIEHNE.
JlaGopaTopHble pabOTHI IO Kypcy
"B3zanmopgencreue Tea"

[ToBTOpenue, 06o61eHue. Pemenue
pacUeTHBIX U KAUeCTBEHHBIX 3a/1a4
no Teme "TerioBble npouecch”

[ToBTOpenue, 06o61eHue. Pemenue
pacyeTHbIX U KaUECTBEHHBIX 3a/1a4
o Teme "KIIJI TermoBbix
nBuraTenein”

[ToBTOopenue, o6o0menue. Perenne
PaCUCTHBIX U KaYCCTBCHHBIX 3a1a4
o teme "KII/I anekrpoycTanoBOK"

IToBTOpenue, o6o0IIEHNE.
JlaboparopHbie pabOTHI IO KypCy
"CBeTroBble siBIEHUSA"

[ToBTOpenue, 0600meHne. Pabora ¢
TEKCTaMH 110 TeME "3aKOHBI
COXpaHEHUsI B MEXaHUKe"

[ToBTOpenue, o600meHne. Pabora ¢
Tekctamu 110 Teme "Konebanus u
BOJIHEI"

[ToBTropenue, o6o6menue. Padora ¢
TekcTaMu 110 TeMe "CBEeTOBEIE
sBiIeHus"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c2572

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c2a22

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2b30

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c2c52

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c2d6a

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0c2e82

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3044



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

[ToBTOpenue, 0606menue. Pabota ¢
102 TekcTamu 1o teme "KBanToBas u
sanepHast pusuka"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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