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IMNOACHHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (u3uke Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
COCTaBJICHA HA OCHOBE TMOJOXKEHUH M TpeOOBaHMII K pe3yJbTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa3oBaTENbHON IMPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 000, a Taxxke ¢ yaétom (henepaibHON paboyeit mporpaMMbl BOCIIUTAHUS
Konuenuuu npenonaBanus yue6Horo npeamera «Dusnkay.

CopepxaHue mnporpaMMmbl 10O (U3KMKe HampaBieHO Ha (opMupoBaHUe
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOIIMXCA W OpPraHU3alUi0 H3yYEHHUS
¢u3nKu Ha NeATEIbHOCTHOM OcHOBe. B mporpamMme mo (u3uKe YYUTBHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpenmera B peanusauuu tpedboBanuit ®I'OC OO0
TUTAHUPYEMBIM JTMYHOCTHBIM U METaNpeAMETHBIM pe3yJibTaTaM 00yUeHHUs, a TaKKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX Y4EOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma 1o ¢u3MKe ycTaHaBIUBAET paclpeaesieHue yueOHOro Marepuana
1o rojam oOydeHus (IO Kjaccam), MpejyiaraeT IpUMEPHYIO MOCIeI0BATENbHOCTh
U3YYEHUS] T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COAEpKaHUSA U
y4€TEe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAMYECKOM
MOMOIIM YUYUTENIO B CO3/IaHUU paboueil IporpaMMBbl [0 y4eOHOMY IIPEeIMETY.

®duszurka ABIAETCI CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
PEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, OMOJOrue, acTpOHOMHEN U pu3nUYecKoi reorpadueil, BHOCUT
BKJIaJ| B €CTECTBCHHOHAYUHYIO0 KapTUHY MHpa, IPEJOCTaBIsieT Haubosee sICHbIe
oOpasiibl MPUMEHEHUsI HAYYHOTr0 METO/Ia TIO3HAHUs, TO €CTh Croco0a MOTydeHUs
JIOCTOBEPHBIX 3HAHUM O MUpE.

Opnna w3 raaBHBIX 3a7a4 (PU3MUEeCKOro oO0pa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHus COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPaMOTHOCTU U
UHTEpECca K HayKe Yy 00yJaromuxcsl.

WU3yuenue ¢Qusukun Ha 0a30BOM YpOBHE MPEIOJIaracT OBJIAJCHHE
CIEIYIOUUMU KOMIETEHTHOCTSIMH, XapaKTEpU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBACHATH SBIICHUS;

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMUS,

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



Komnernun MunncreperBa npocseienust Poccuiickoii denepanuu (poTokosa oT 3
nexadps 2019 r. No [1K4BH).
Iesun n3zyyenus pusnku:

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

pa3BUTHEC IPEACTABICHUM O HAYYHOM METOJC IMO3HAHUA U (hOPMUPOBAHHUE
HCCJIEI0BATEIILCKOTO OTHOIIEHUS K OKPYKAtOIIUM SIBJICHUSIM;
dhopMupOoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3y4yeHUsI OCHOB
CTPOCHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DPM3UKH;
dhopMUpOBaHHUE MPEICTABICHUN O POIX (DU3MKU YIS Pa3BUTHSA JIPYTHX
€CTECTBEHHBIX HAyK, TCXHUKHU U TEXHOJIOTUU;

pa3BUTHE  TPEJACTABICHUH O  BO3MOXHBIX  cdepax  Oymymien
npo¢eCCUOHATILHON JIESITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
nanbHeneMy 0Oy4eHUIO B 3TOM HaIlPaBJICHUH.

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

npuoOpeTeHrue 3HAaHUM O JUCKPETHOM CTPOCHMM  BEUIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUECKUX, MArHUTHBIX M KBAHTOBBIX
SBJICHUSX;

npUOOpETEeHNE YMEHUW OMHCHIBATH U OOBSICHATH (DM3UUECKHUE SIBICHHS C
HCIIOJIb30BaHUEM TOJTYyUYECHHBIX 3HAHUM;

OCBOCHME METOJ0B pELICHUs IPOCTEHIIMX pPacy€THBIX 3a7ad C
WCIIOJIb30BaHUEM bu3nYecKux MOJIETIEH, TBOPYECKUX u
MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

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

OCBOEHHUE MPUEMOB pabOThl ¢ MHPOPMALIUEH (PU3UUECKOTO COJEpKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIIKEHUAX (U3HMKH, aHAIHA3 U
KPUTHUYECKOE OIICHUBaHUE UH(OPMAITIH;

3HAKOMCTBO €O c(hepamu mpodeccHoHaTbHON NesATeIbHOCTH, CBI3aHHBIMU
¢ uU3NKOH, M COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha
JOCTHXKEHUAX (PU3MUECKON HAYKHU.

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

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 mporpaMMe mo (QU3MKe MepedyeHb JTabopaTopHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATEIIbHBIN XapaKTep, YUUTEeIb JeIaeT BEIOOP MPOBEICHUS



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



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.
EcTecTBEeHHOHAy4YHbIII METOJl TMO3HAHUA: HAOJIIOJEHUE, TOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIJIBUIKEHHUE TUIOTE3, SKCIIEPUMEHT MO IPOBEPKE TMIOTE3, 0ObSICHEHHE
HaOogaemMoro siBieHus. Onucanue GU3NUeCKUX SABJICHHUN C TOMOILBIO MOJIEIEH.

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. OmpezeneHue LEHbI ANIEHUS Kbl U3MEPUTEIBHOTO MpUoopa.
2. H3mepeHue pacCTOSHUM.
3. M3mepenue o0bEMa )KUAKOCTH U TBEPIOrO Tea.
4. OmnpeneneHue pasMepOB MAJIBIX TEN.
5. M3mepenune TeMmieparypbl HpH MNOMOIIM >KHIKOCTHOTO TEPMOMETpa U
JaTYUKa TEMIIEPATYyPBI.

6. IIpoBeneHue uccienoBaHusl MO MPOBEPKE THMIOTE3bI: JAJIbHOCTh MOJIETA
HIaprKa, MyIEHHOIO TOPU30HTAIBHO, TeM OoJibllie, YeM OOoJbllie 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 JBM)KEHHMS YacCTHI[ C
TemriepaTypoil. bpoyHoBckoe mBmxkenue, muddysus. BzammomeicTBue 4acTuil
BEILIECTBA: MIPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOCHUE ra3oB, KUJIKOCTEM U TBEPIBIX
(KpUCTaIIMYECKUX) Tesl. B3auMoCBsA3b MeXAy CBOWCTBaAMHM BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHHueM. OCcOOEHHOCTH
arperaTHbIX COCTOSIHUI BOJBI.

Hemoncmpayuu.

1. HabmroneHnue 6poyHOBCKOTO JBHKCHHUS.



2. Habmonenue nuddysum.
3. HabGmonenue ~ siBmeHuid,  OOBSACHAIOMIMXCA  NPUTSIKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEILIECTBA.

Jlabopamopnsie pabomosl u onvimol.

1. OneHka JuMaMeTpa aroMa METOJOM psioB (C  UCIOJIb30BaHUEM

¢doTorpaduii).
2. OmbITH 110 HAOJIIOACHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.
3. OmnbIThI 10 OOHAPYKEHUIO AEUCTBUS CHJI MOJIEKYJISIPHOTO MIPUTSIKEHUSI.
Pa3nen 3. /IBuskeHue U B3auMoieiCTBHE TeJl.
Mexanunyeckoe [BUKEHHE. PaBHOMEpHOE W HEpPAaBHOMEPHOE JIBUKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPHU HEPABHOMEPHOM JBUXKEHUH. Pacuér mytu u
BPEMEHHU JIBUKECHUS.
SBneHne uHEpUMHU. 3aKOH HMHEPLUUHU. B3auMopencTBHe Tell Kak NpUYMHA
M3MEHEHUS CKOpPOCTH [BWXXEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[ImoTtHOCTH BemiecTBa. CBSI3b INIOTHOCTH C KOJIWYECTBOM MOJIEKYJ B €IUHUIIEC
o0bEMa BelIecTBA.
Cuila KaKk XapakTepucTuka B3aumojaeicTBus Ten. Cuila ynpyrocTd M 3aKOH
I'yka. 3MepeHue Cuiibl C MOMOIIBIO TUHAMOMETpA. SIBJI€HUE TATOTCHUS U CHUJIa
TskecTH. Chlla TSHKECTH Ha ApYyrux miaHerax. 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. HaGmroneHue MexaHUUeCKOTo ABMKECHHUS Tela.
2. HM3mepeHune CKOpOCTH NPSMOJIUHENHOTO IBUKECHUSL.
3. HaOmronenue sBiIeHUS UHEPLIUH.
4. HabOnroneHue u3MEeHEHUs1 CKOPOCTH MPU B3aUMOJIEHCTBUU TE.
5. CpaBHEHHME MacC M0 B3aUMOJEHCTBUIO TET.
6. Clio’)keHue CUJI, HaPaBJICHHBIX 10 OJTHOW MPSIMOM.
Jlabopamopnvie padoomot u onvimol.
1. OmnpeneneHre CKOPOCTH PABHOMEPHOTO ABUKEHHUS (IlIapUKa 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, TEMOHCTPHUPYIOIMINE 3aBUCUMOCTh pacTsDKeHHs (nedopmariun)
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.



Hasnenne. CriocoObl yMEHBIICHHUS U YBEIHUEHUs naBieHus. [laBienue rasa.
3aBUCUMOCTh JaBJEHUS raza OT 00bEma, Temmeparyphl. llepemadya maBieHUs
TBEPIBIMU TEJIAMM, KUIAKOCTAMU U rasamu. 3akoH Ilackans. [IHeBMartuueckue
MalllMHbl. 3aBUCUMOCTb JAaBJICHUSI KUJIKOCTH OT TayOWHBI. ['mapoctatnueckuii
napanokc. Coob1aromuecs cocyasl. ['uipaBindyeckue MexaHU3Mbl.

AtMocdepa 3emnn u atmocepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS
BO3yIIHONW 00o0nouku 3emnu. OmbiT Toppuuennu. M3mepenue armochepHOTO
JaBJeHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHUS OT BBHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 11t U13MepeHust aTMOCHEPHOTO JIABJICHUS.

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

Hemoncmpayuu.
3aBUCHUMOCTbD JAaBJIEHUA ra3a OT TeMIEPaTyphl.

[lepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.
Coobmaronuecs CoCybl.
['mapaBiuyueckuit mpecc.
[IposiBnenue nercTBrst aTMOC()EPHOTO JaBICHUS.
3aBUCUMOCTH BBITAIKUBAIOIEH CHUJTBI OT 00bEMa MOrPYKEHHOM YacTu Teja
Y TTIOTHOCTH KUIKOCTH.
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. OmpeneneHue  BBITAJIKUBAIONICH CHJIBI, JCHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJIKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbI, JEHCTBYIOIIEH HA TEIO
B KUJKOCTH, OT MaccChl TeJa.
4. OnpIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJIKUBAIOIIECH CHUJIBI,
JIEHUCTBYIOIIEH Ha TEJIO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHOHN B )KUIKOCTh
YacTH Tela U OT INIOTHOCTH KUAKOCTH.
5. KoHcTpyupoBaHue apeomeTpa WIM KOHCTPYUPOBaHUE JIOAKM U
OmpelelIeHuE €€ rpy30n0AbEMHOCTH.

Pa3znes 5. PaGoTra 1 MOIIHOCTB. JHePrus.

Mexannueckast pabota. MOITHOCTS.

[IpocTbie MexaHU3MBbI: pblyar, OJOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecus pblyara. [[pumeHenue npaBusia paBHOBECHS pbluara K 0J10Ky. «30J10TO€
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npasuio» MexaHuku. KIIZI nmpocTeix Mexanu3moB. IIpocTeie MeXaHU3MBbI B OBITY U
TEXHUKE.

Mexanuueckass dsHeprus. KuHernueckas M INOTEHUUAlbHAas JHEPIUs.
[IpeBpaleHne 0THOrO BUJ1a MEXaHUYECKOW SHEPTUU B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUMU B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Omnpenenenue pabOThI CUJIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU 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 TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUH CTPOCHUSA
BemecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. OIBITHI, NOATBEPKAAOLINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKOW TEOPHH.

Monenu TBEPIOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHHE CBOWCTB T'a30B, )KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUUW MOJIEKYJISIPHO-KMHETUUYECKON TEOPUU.
CmaunBaHUE U KaNWJUISIPHBIE SIBIEHUS. TEnnoBoe paclInpeHue U CKaTue.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKEHUS
yactuil. BHyTpenuss osHeprus. CnocoObl HW3MEHEHUS BHYTPEHHEH SHEpPruu:
TerIonepeavya u coBepieHne padoTsl. Buapl Temmonepenayu: TemaIonpoBOAHOCTD,
KOHBEKIIUS, U3JTyYEHHUE.

KonudecTBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TemiooOMeH U
TEIJIOBOE paBHOBECHME. YpaBHEHUE TemioBoro ©Oananca. [lmaBienwe wu
OTBEpPJCBAHUE KPUCTALIMYECKUX BEUIECTB. YJAENbHAs TEIUIOTA IUJIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcnapenue. Kunenwe. YnenbHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHWIIEHHS OT aTMOc(epHOTo
JTABJICHMUSL.

BrnaxxHocTh BO31yXa.

OHeprus TOIJIMBA. Y IeJIbHAS TETUIOTA CTOPaHUsL.

[Tpuniuner padotel TeroBbix nasurarenedt KIIJ temmoBoro nBuraresns.
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: TeMIepaTypsl.

Bunpl Teronepenaym.

OxJtaxJIeHUe TIPU COBEPIICHUU PAOOTHI.

HarpeBanue npu coBepiiieHUH paboThl BHEIIHUMU 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.

OMnbITE IO OOHAPYKEHUIO EUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OMNBITHI O BHIPAIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WUJIU caxapa.
OnpITEl TI0 HAOJIIOACHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, KUJIKOCTEH H
TBEPABIX TEIL.

OmnpezeneHue gaBaeHUs BO3yXa B OAJJTIOHE HIIPUILA.

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

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

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

HccnenoBanne sBICHHSI 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  CHIIBI  B3aUMOJICMCTBUS
3apSKEHHBIX TEJ OT BETUYHUHBI 3apSAJI0OB U PACCTOSHUS MEXKY TeJlaMu).

Onekrpuueckoe mnoje. Hanpsok€HHOCTH 3iekTpudeckoro nosist. IlpuHnmn
CYNEPIO3ULIAN IIEKTPUUECKUX MOJIE€HN (Ha KAYUECTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsiioB. DJIEMEHTAPHBIA JJICKTPUUECKUAN 3apsii.
Crpoenune aroma. IIpoBOOHMKM W AWDJIEKTPUKU. 3aKOH  COXPAHEHHS
AIEKTPUYECKOTO 3apsiia.

DJIEKTPUUECKUM TOK. YCIOBUS CYIIECTBOBAaHUS DJJICKTPUUECKOTO TOKA.
M cTOYHUKM TIOCTOSSHHOTO TOKa. JIeHWCTBUS SJIEKTPUYECKOro TokKa (TEIIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B JKUAKOCTSAX U Ta3ax.

Onektpuueckas 1enb. Cuna Toka.  DIEKTPUYECKOE  HANpPsKEHUE.
ComnpoTuBiIEHUE MPOBOJHUKA. YIEIbHOE CONPOTHUBIIEHUE BellecTBa. 3akoH Oma
JU1s yyacTka uend. [lociaeqoBaTenbHOE U TapauiesIbHOE COEAUHEHNE TPOBOHUKOB.

Pabota W MOIIHOCTH 3JEKTpUYECKOro ToKa. 3akoH Jhxoyms—Jlenua.
DneKTpUYecKre ey U MOTPEOUTENH IIEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMoielicTBUE NOCTOSAHHBIX MAarHUTOB. MarHuTHOE
rnmojae. MargauTHoe mojie 3eMJIM M €r0o 3HaueHHe i KU3HM Ha 3emiie. OmbIT
Opcrena. MarHuTHOE MOJIE NEKTPUIECKOTO TOKa. [IpuMeHeHne 31eKTpOMAarauToB
B TeXHUKE. J[eiiCTBHE MarHUTHOIO MOJIsl HA TPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIb
MOCTOSIHHOTO  TOKa. VICHoJib30BaHHWE  3JIEKTPOJBUTATENIE B  TEXHUYECKUX
YCTPOMCTBAxX U Ha TPAHCIIOPTE.

OnbiTel Dapajies. SBneHne 3aeKTpoMaruHuTHON uHAyKuu. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0b1 ITOJTyYEHHUS ANEKTPUYECKOU DHEPIUH.
DIEKTPOCTAHIIMK Ha BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHH.

JHemoncmpayuu.

DJIeKTpU3aLus Tell.
JIBa poJia 3JIEKTPUUYECKUX 3apsS0B U B3AUMOJCUCTBUAE 3aPSIKEHHBIX TEI.
Y CTpOUCTBO M AEUCTBUE JIEKTPOCKOMA.
DneKkTpocTaTuuecKkas UHIYyKIUS.
3aKOH COXpAaHEHUS JIEKTPUUECKUX 3apsI0B.
[IpOBOJTHUKH U AUDIEKTPUKH.
MoaenupoBaHue CUIOBBIX JTUHUM 3JIEKTPUUECKOTO TOJIS.
M cTOYHMKY OCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUIECKOTO TOKA.

. DIEKTPUYECKUHN TOK B KHUJIKOCTH.

. ['a30BbIl paszpsm.

. I3Mepenue cuiibl TOKa aMIepMeTpoM.
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. I3MmepeHune 3JIeKTpUYeCKOro HapsKeHUsT BOJIBTMETPOM.
. Peocrar u mara3uH COIpOTUBIICHUHN.
. BzaumoieiicTBME TOCTOSHHBIX MArHUTOB.
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. MOI[CJIPIpOBaHI/Ie HCBO3MOXHOCTHU pasACIICHUA ITOJIFOCOB MAarHuTa.
. MOI[GJII/IpOBaHI/Ie MarHUTHBIX I10JICH ITOCTOSIHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarauTHoe 1osie Toka. DJIEKTPOMAarHur.

JleficTBE MarHUTHOTO IOJISl HA IPOBOAHUK C TOKOM.

DJIEKTPOJIBUTATENb IOCTOSTHHOT'O TOKA.

HccenenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

OmnbiTel @apajes.

3aBUCUMOCTh HAIlPaBJICHUS MHIYKIHOHHOTO 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 DJIEKTPUYECKOTO TOJISI HA MPOBOJHHUKU U
JTURJICKTPUKH.

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

H3mepeHue u peryinupoBaHnue HaMPSKEHUS.

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

OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAX TMOMEPEYHOro
CEUEHMsI U MaTepuara.

[IpoBepka mpaBwiIa CIOXKEHUS HAIMPSHKCHUM MpU TOCIEeI0BaTEIbHOM
COCIMHEHUU JIBYX PE3UCTOPOB.

[TpoBepka mpaBwia A CHWIbI TOKa MPH TAPAICIHPHOM COCTUHEHUN
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.
N3ydeHrie MarHUTHOTO TOJIsl HOCTOSIHHBIX MAarHUTOB MPU UX 00bETUHEHUU
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 neicTBUS MarHUTHOTO MOJIsl HA TPOBOJIHUK C TOKOM.



19. KoHcTpynpoBanue u uzyueHue padoThl 3J1€KTPOABUTATEIIS.
20. U3mepenue KII/] anekTpoaBuraTeibHOM yCTaHOBKH.
21. OnBITBl IO HUCCIEAOBAHUIO SBJIEHUS DJIEKTPOMArHUTHOM WHIYKIUU:
MCCIICIOBAHUE W3MEHEHUW 3HAYEHHUS U HAMNPABICHUS HHIAYKIIMOHHOIO
TOKA.
9 KIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexannueckoe naBmkeHMe. MarepuanpHas Touka. (Cucrema oTcuéra.
OTHOCHUTENIBHOCTh MEXaHWYECKOI'0 JABMKEHHUS. PaBHOMEpHOE MNPAMOIMHENHOE
nBxkeHue. HepaBHOMepHOe mpsiMosinHENHOE ABUKeHHE. CpelHsAsl 1 MTHOBEHHAas
CKOPOCTb TeJia IPH HEPABHOMEPHOM JABUKECHUH.

VYckopenue. PaBHOoyckopeHHOe TmpsiMoiMHEHHOe nBrkeHue. (CBoOoaHOE
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, CUJIa
TPEHHUS TTOKOSI, APYTHUE BUJIbI TPEHUSL.

Cuna TsKECTH U 3aKOH BCEMHUPHOIO TATOTEHHUs. Y CKOpeHHE CBOOOJHOIO
najgeHus. J[Bwxenne mianetr Bokpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HeBecoMocTh 1 nieperpysKu.

PaBHOBecue marepuanbHOW TOYKU. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIa € 3aKPEIUVIEHHON OChIO BpalieHusi. MoMeHT cuibl. LleHTp TskecTu.

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

Mexanuueckass pabora W MOUIHOCTb. 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 COXPAHEHUSI 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 MPSMOJINHEUHOTO IBUKEHHS.

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 YCKOPEHHMSI T€lla OT MAacChl TEJla U JICUCTBYIOLIECH HAa HETO
CHUJIBL.

Habmnronenue paBeHcTBa CHII TPU B3AUMOJEHCTBUU TEN.

MN3MeHeHune Beca Tena npu yCKOPEHHOM JBHKEHUH.

[lepenaya umItyabca mpu B3auMOJEHCTBUM TE.

[IpeobpazoBaHus SHEPTUU NTPU B3aUMOJICUCTBUH TEI.

CoxpaHeHue UMITyJIbCa PU HEYNTPYTOM B3aUMOICHCTBHM.

CoxpaHeHne UMITyJIbCca MPU a0COIIOTHO YIPYTOM B3aUMOICHCTBUU.
HabGmroneHune peakTUBHOTO ABUKCHUS.

CoxpaHeHre MEXaHUYECKOM YHEPTrUuu IPU CBOOOHOM TaJICHUU.
CoxpaHeHue MEXaHUYECKON SHEPTUM MIPU JIBUKEHHUU TEJa MOJT IEUCTBUEM
MPYKUHBL.

Jlabopamopnsie 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.

OrnpeneneHue yCKOpEHHs] Teja IMPU PABHOYCKOPEHHOM JBUKEHHH TIO
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 IYyTH OTHOCSTCS KakK psii HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUS CKOJBXKEHUS OT CHJIbI
HOPMAaJILHOTO JIaBJICHUSI.

Omnpenenenue kodhGuUIEeHTa TPEHUS CKOTBKCHUS.

Omnpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenue pabOTHI CHIIBI TPEHUS TIPU PABHOMEPHOM JBHKEHHUH TeJIa 10
TOPU30HTATHLHON MOBEPXHOCTH.

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

N3yueHne 3aKkoHa COXPAHEHHS SHEPTHH.

Pasznen 9. Mexannueckue K0Jie0aHUA 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. I[IpomonbHble U
MONEPEYHbIE BOJHBI. JIMMHA BOMHBI W CKOPOCTh €€ PacHpOCTPAHEHUS.
Mexanndeckue BOJIHBI B TBEPJIOM TEJIE, CEHCMUYECKUE BOJIHBL.

3ByK. 'poMKOCTh 3ByKa M BbicOTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIBTPa3BYK.

Hemoncmpayuu.

1. HaOmnromenue koijie0aHuWii Tea 1104 HAEUCTBUEM CHJIIBI TSDKECTA W CHIIBI
YIIPYTOCTH.

HabGmronenue xonebanuii rpy3a Ha HUTU U Ha TPy KUHE.
HaGmroienrie BoIHYKICHHBIX KOJIeOaHUM U pe30HaHca.
PacnpocTpanenue npo0JibHBIX U MONEPEYHBIX BOJH (HA MOIEIH).
Habmronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKYCTUYECKHI pE30HAHC.
Jlabopamopnsie pabomul u onvimol.
1. OmpeneneHre 4YacTOThl M TMEpUoja KoJieOaHMM MaTeMaTHU4eCKOTO
MasITHUKA.

2. Ompenenenrie 4acTOTHI U IEPHOJia KoeOaHuii MPYKMHHOTO MAasTHHKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJia KOIeOaHU MOABEIICHHOTO K HUTH

rpy3a OT JJIUHBI 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 MAacCChl Tpy3a U )KECTKOCTU MPYKUHBI.

7. U3mepenHue yckopeHus CBOOOIHOTO TafCHUSI.

Pa3znes 10. D1eKTpOMArHuTHOE 1MOJI€ U JJIEKTPOMATHUTHBIE BOJIHBI.

DJIGKTPOMAarHUTHOE  MOJIe.  DJIEKTPOMAarHUTHbIE  BOJHBI.  CBOMCTBA
ANEKTpOMAarHuTHHIX BOJIH. I[llkama 3neKTpoMarHUTHBIX BOJIH. lcmoJsib30BaHuE
AJEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.

DOnekTpoMaruutHasi npupoga cera. CkopocTh cBeTa. BomHOBBIE CBOIICTBa
CBETa.

Jemoncmpayuu.

1. CBolCTBa 3JIEKTPOMarHUTHBIX 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 cBera. 3atMeHusa ConnHua u JIynsl. Otpaxkenue cera. [lmockoe
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 gotoariapaTra, MUKpOCKOTa
u Teneckorna. ['na3 kak ontuyeckas cucrema. bam3opyKocTh U 1aabHO30PKOCTb.

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

Hemoncmpayuu.

[IpsamonuHeHOE pacpOCTPAaHEHUE CBETA.

OTtpakeHue cBera.

[Tonyuenne n300pakeHUH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
IIpenomiienue cBera.

Ontudeckuil CBETOBO/I.

Xox mydeil B cOOMparoIiei JInH3e.

XoJ JIydeu B paCCEUBAIOIIECH JIUH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHun aeiictBus ¢oToanmapara, 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. M3yueHue xapakTepUCTUK U300paKEeHUs MPEAMETa B TUIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHUMOCTH yria MPEIOMIICHHS CBETOBOIO Jiyya OT yrjia
najieHUs] Ha TPAHUIIE «BO3IYX—CTEKIIO».

4. TlonmyueHue n300pakeHH ¢ MOMOIIBIO COOUPAIOLEH JTHUH3BI.

5. Ompenenenue (HOKyCHOTO PacCTOSHUS M ONTHYECKON CHIIBI cOOMparomeit
JIVH3BI.

6. OTBITHI 110 PA3TOKEHUIO OEIOr0 CBETAa B CHEKTP.

7. OnbITHl O BOCHPHUATHIO LIBETA MPEAMETOB IPH UX HAONIOJACHHM 4Yepes3
I[BETOBbIC (DUIIHTPHI.



Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pesepdopna u mmanerapHas Mozenb atoma. Mojens atoma bopa.
Hcnyckanue v norioueHne ceerta aroMmoM. KBaHTel. JIMHeuaThle CIEKTPHI.

PanuoaktuBHOCTh. Anb(a, Oera- U ramma-usnydeHus. CTpoeHHE aTOMHOIO
anpa. HyxioHHas woxens aroMHoro sapa. Msorombsl.  PaamoakTtuBHbIE
npespamenus. [lepron momypacmana aTOMHBIX SIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsA0BOIO M MACCOBOI'O YHCEIL
DHeprus CBs3UM aTOMHBIX snep. CBs3p Macchl W dHEpruu. Peaknuu cuHTE3a u
nenenus aaep. Ucrounuku sneprun ConHua u 3BE3 .

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

Hemoncmpayuu.

1. CHeKTpbl U3IIYyYEHHUS U TOTJIOIICHUS.

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. HalnroneHue CIUIONIHBIX M JIMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.

2. HccnenoBaHue TpEKOB: M3MEPEHHE HHEPIrUM YACTULBI MO TOPMO3ZHOMY

nyTH (1o gororpadusim).

3. M3mepenue pagnoakTUBHOrO (PoOHA.

IHoBTOPHUTEIBLHO-0000 1AM MOAYIb.

[ToBTOpHUTENHEHO-00001AIOIINI MOTYJIb TIPEIHA3HAYEH JJIsl CUCTEMAaTHU3aluu
¥ 00001IeHNS TPEIMETHOTO COJIEP>KAaHUS U OMBITA ACSITEIbHOCTH, MPUOOPETEHHOTO
Ipy U3YYEHUH BCEro Kypca (PU3MKH, a TakKe JJIsi MOATOTOBKM K OCHOBHOMY
rOCyJJapCTBEHHOMY JK3aMeHy 1o (pu3uke g oOydarommxcsi, BHIOPABIIUX JTOT
y4eOHBbII npeaMerT.

[Ipu M3ydYeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JESITETLHOCTH, HA OCHOBE KOTOPBIX 0OecreunBaeTCsl JOCTHKEHUE MPEAMETHBIX U
METanpeJMETHBIX  IUJIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GopMHupyeTcs
€CTECTBEHHOHAYYHAs] TPAaMOTHOCTh: OCBOEHUE HAyYHBIX METOJOB HCCIICIOBAHUS
SBJICHUN NOPUPOJLI U TEXHUKH, OBJIAJCHUE YMEHUSMH OOBSICHATH (PU3MUECKUe
SABJICHUSI, TPUMEHSS T[OJy4YeHHbIE 3HAHHUS, pelaTh 3ajJadyd, B TOM 4YHUCIE
KAUE€CTBEHHBIE U AKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIMANBHO AEATEIPHOCTHBIN XapaKTep JaHHOTO pa3Jieia peaausyercs 3a
CY€T TOTO, UTO OOYHYAIOIIMECS BBIMOJIHAIOT 331aHUs], B KOTOPBIX UM MpEAJIaraeTcs:



Ha OCHOBE IIOJYYCHHBIX 3HAHUM pacrno3HaBaTh M 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;
OOBSCHATHh Hay4YHbIE OCHOBBI HAM0O0JIE€ BAXKHBIX JIOCTHIKEHHM COBPEMEHHBIX
TE€XHOJIOTUH, HATPUMEDP, MPAKTUYECKOTO UCITOIb30BAHUS PA3INYHBIX HCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUS BCEX MU3BECTHBIX BUJIOB
DHEPIUH.



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

N3ydenue (Hu3NKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMPABICHO

Ha JOCTIKCHHUE JIMYHOCTHBIX, METAMIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbrare nzyueHus QU3MKU HA YPOBHE OCHOBHOI'O 00IIero 00pa3oBaHuUs

y obOyuaronierocs 0yayT copMHpPOBaHbI CIEAYIOIINE TUYHOCTHBIC PE3yJIbTaThl B
YJacTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMSI:

- IPOSABJIICHUE MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOM
bu3nYecKoil HayKH;

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

2) rpamJaaHCKOro ¥ JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY YUYaCTHIO B 00CYKJIEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM NMPUMEHEHUEM JTOCTHUKEHUN
busuKy;

- OCO3HAaHHUE BAXHOCTU MOPAIBHO-ITHUYECKUX MPHUHIMIIOB B JIEITEIHHOCTH
YYEHOTO;

3) 3¢TeTHYeCKOro BOCIIUTAHMUS:

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

4) HEHHOCTU HAYYHOT'0 NO3HAHUS:

- OCO3HAHHWE IIEHHOCTH (HU3MYECKON HAYyKHM KaK MOIHOTO WHCTPYMEHTa
[IO3HAHHUSI MHPA, OCHOBBI PA3BUTHS TEXHOJOTMM, BAXKHEWILIEN COCTaBIISIOIICH
KYJbTYPBI;

- pa3BUTHE HAay4yHOH J0O03HATEILHOCTH, HMHTEpeca K HCCIEI0BATEIBLCKOM
JESATENbHOCTH,

S5) ¢opMupoBaHusT  KYJbTYpPbl 3A0POBb H  3MOLMOHAJBLHOIO
0J1aronoJIy4us:

- OCO3HaHUE IIEHHOCTU Oe30macHoro ooOpas3a >KUM3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXHOCTH MpaBUI O€30MacHOro IMOBEACHUS Ha
TPAHCIIOPTE, HAa JOpOrax, C AJIEKTPUUYECKUM M TEIUIOBBIM OOOpYy/JIOBaHUEM B
JIOMAITHUX YCJIOBHUSIX;

- c(hopMUPOBAHHOCTH HABBIKA PEQIICKCUH, MPU3HAHUE CBOETO MPaBa Ha OLUTUOKY
1 TAKOTO0 K€ MpaBa y JAPYroro 4eoBeKa;

6) TPY10BOI0 BOCIIMTAHUSA:

- aKTUBHOE Yy4YacTHE€ B pPEUICHUM MPAKTUYECKUX 3ajay (B paMKax CEMbH,
oOpa3oBaTeIbHON  OpraHu3aluu, Topoja, Kpas) TEXHOJOTUYECKONH W
COLIMAJILHOM HAMPaBIEHHOCTH, TPEOYIOMUX B TOM YHCIIE U (PU3UUECKUX 3HAHU;



e - MHTEPEC K MPAKTUYECKOMY U3YUCHHUIO MPodeccuii, CBI3aHHBIX C (PU3UKOM;

e 7) 3K0JIOTHYECKOI0 BOCIIMTAHUSA:

e - OpHUEHTaLUs Ha NpPUMEHEHHE (PU3UYECKUX 3HAHUU A peleHUs 3a7ad B
00JIaCTH OKpY’KaloIIel Cpenbl, IUIAaHUPOBAHMSI MOCTYNKOB W OLEHKH HUX
BO3MO>KHBIX ITOCHEACTBUAN JIJIs1 OKPYKAIOIIEH CPEJIbI;

e - OCO3HAHME TJIOOAIBHOIO XapaKTepa HKOJOTMYECKUX IMPOOJEeM M IMyTed HX

peleHus;

e 8) ajanTanuMm K HM3MEHAKIIMMCH YCJIOBHAM COUHAJIBHOM M NPHUPOIHOMH
cpeabl:

e - MOTPEOHOCTh BO B3aUMOJCHCTBUM IMPU BBINOIHEHUN HWCCIEAOBAHUN U
IPOEKTOB (HU3MUECKON HANpPaBIEHHOCTH, OTKPHITOCTh ONBITY U 3HAHUSAM
IPYTHX;

e - TIOBBIIICHWE YPOBHS CBOEH KOMIIETEHTHOCTH Ye€pe3 IIPAKTUUYECKYIO
NEATEIBbHOCTD;

e - NOTPeOHOCTH B (POPMHPOBAHUU HOBBIX 3HAHMI, B TOM YHCII€ (POPMYIHPOBATH
UJIeH, OHATHUS, TUIIOTE3bl O PUINYECKUX 0OBEKTAX U SABIICHUSX;

e - OCO3HAaHME Ae(PUIHUTOB COOCTBEHHBIX 3HAaHUN U KOMIIETEHTHOCTEH B o0nacTu
busuKy;

e - IUIAHWPOBAHUE CBOETO PA3BUTHSI B MPUOOPETCHUH HOBBIX (PU3NYECKUX 3HAHU;

e - CTPEMJICHHE aHAIM3UPOBATh U BBISBIIATH B3AUMOCBSI3U MPUPOJIbI, OOLIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCTOIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OILICHKa CBOMX JEHCTBUH C Yy4€TOM BIUSHHUS Ha OKPYXXAIOUIYIO Cpeny,
BO3MOYHBIX TJI00QJIbHBIX MOCIEACTBUM.

METANPEAMETHBIE PE3YJIbBTATHBI

B pesynbrate 0ocBOSHUS MPOTpaMMEI 0 (PU3UKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHus y oOyuatomerocsi OyayT chOpMHpPOBAaHBI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCATbHBIC YUeOHbIE ICHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC JICHCTBHUS,  PETYJISATHBHBIC
YHUBEpCaAIbHBIC YIeOHbIC TCUCTBUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUSA

ba3oBrble 1oruyeckue 1efMcTBus:
e BBIABIATH W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BEHMIN);
e yCTaHaBIMBATh CYIICCTBEHHBIN MPU3HAK KIACCHU(PUKAINU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,;



BBISIBIISITh 3aKOHOMEPHOCTH U MTPOTUBOPEYHS B pacCMaTPUBAEMBbIX (pakTax,
JTAHHBIX ¥ HAOJIOICHUSIX, OTHOCAIIUXCS K (PU3UUECKUM SIBIICHUSM;
BBISIBJISITH  TIPHYMHHO-CJICICTBEHHBIC CBS3M TPH HM3YyYEeHUU (PU3UIECKUX
SIBJICHUH W TIPOIIECCOB, JIeJIaTh BBIBOJIBI C UCIIOIH30BAHUEM JCTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, BBIJBUTATh THUIIOTE3BI O B3aWMOCBS3SIX
(U3UYECKHUX BEJINYUH;

CaMOCTOATEILHO BHIOMPATh CIIOCO0 petieHus yaeOHoi pu3nyeckoi 3a1aun
(cpaBHEHUE HECKOJBKMX BAapUAHTOB pEIICHUS, BBHIOOP HamOoIee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBble ucciieoBarTe/ibCKHe JeliCTBUA.

MCIIOJIb30BaTh BOMPOCHI KAK MCCIIEI0BATEIILCKUM HHCTPYMEHT O3HAHMS;
MPOBOAUTH MO CAMOCTOSITEIbHO COCTABJICHHOMY IUIAHY OMBIT, HECIOKHbBIN
bu3NYeCcKUil JKCIIEPUMEHT, HEeOOJIbIIOe UCCIeA0BaHUE (PUIUYECKOTO
SIBJICHUS;

OLICHMBATh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HH(MOpPMAIIHIO,
MOJIYYEHHYIO B XO/JI€ UCCIICIOBAHMS WM KCIIEPUMEHTA;

CaMOCTOATENHHO (POPMYIMPOBATH 000OIIEHHS U BBIBOJBI MO Pe3yJibTaTaM
MPOBEIEHHOT0 HAOIIOACHUS, OTIBITA, UCCIICIOBAHUS;

MIPOTHO3UPOBATh  BO3MOXKHOE JlaJibHEHINIEe pa3BUTHE  (PUBHUECKUX
MPOIIECCOB, a TAK)KE BBIJBUTATH MPENOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh Pa3IUYHbIE METObl, UHCTPYMEHTBI U 3alPOCHI IPU MOUCKE U
orOope MH(POPMALMM WA JJAHHBIX C YUYETOM MpPENIOKEHHOW Yy4eOHOU
(dbusnveckoi 3a1auu;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH WH(POPMALUIO
pa3IMYHBIX BUIOB U (POPM MPEICTaBICHHUS;

CaMOCTOSATENILHO ~ BBIOMpaTh ONTUMaAJbHYIO (GOpMY Tpe/CTaBICHUS
uHQOpMAlMM W WJUIIOCTPUPOBATh peUIaeMble 3aJaud  HECIOXKHBIMU
CXeMaMHu, IharpaMMaMi, HTHOU TpaduKoi 1 UX KOMOMHALIUSAMHU.

KoMMyHUKAaTHBHBIEC YHMBEpPCAJIbHbIC Y4eOHbIC 1eHCTBHSA:

B XOJle OOCYXIEHHUS y4eOHOro MaTepuaya, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 33J]aBaTh BOMPOCHI 0 CYIIECTBY 00CYKIa€MOM TEMbI U
BBICKA3bIBATh WJIEW, HAIICJICHHBIE HA PELICHUE 3aJadyd U MOJJECpKAHUE
OnaroxenaTeabHOCTH OOIIEHUS;

COMNOCTABJIATh CBOM CYXIEHUA C CYXICHUAMH JPYTUX YYaCTHUKOB
auanora, o0OHapyXUBaTh Pa3jIuiKle U CXOJICTBO MO3UIIUNA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



myOJIMYHO TMPEICTABIATh PE3yIbTaThl BHIMOIHEHHOTO (PU3MYECKOTrO OMbITa
(3KCIIepUMEHTa, UCCIIeI0BaHus, IPOEKTA);

INOHMMATh U UCII0JIb30BATh IPEUMYILECTBA KOMAHIHOM U MHIMBUY aJIbHOU
paboThI pU PEIIEHUH KOHKPETHOU (PU3NUYECKON poOIeMbl;

NPUHUMATh LIeJIM COBMECTHOM AESTENbHOCTU, OPraHU30BbIBATh JIEHCTBUS
no e€ JOCTIXKEHHMIO: pPAacHpeleisTh pOiu, OO0CYyXIaTh MIPOLECCHl H
pe3yJbTaThl COBMECTHOM paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIIOJIEH;
BBITNOJHATH CBOIO 4acThb padOTHI, TOCTUrasi KAYECTBEHHOT'O pe3ysbTara o
CBOEMY HaIIPaBJICHUIO U KOOPJIUHUPYSI CBOU ACHCTBUS C IPYTUMHU WICHAMHU
KOMaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMU MPOIYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(POPMYTMPOBAHHBIM YUaCTHUKAMU B3aUMOCHCTBHSL.

PerynsiTuBHbIE YHUBePCAJIbHbIE YUeOHbIE eiiCTBUSA

CaMoopraHnsamm:

BBISIBIISATh IIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIIUX
JJIs pereHust GU3NYECKUX 3HAHMI;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHOIUBUYaJbHOE, NPUHSATHE DPELIEHUS B TpyMIe, NPUHATHE PEIIeHUN
rpynmnoi);

CaMOCTOATEIILHO COCTABJIATH AITOPUTM PEIICHUs (PU3HUECKON 3aa4u UIH
IUIaHa HMCCIEAOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTUPOBATh MIPEIIaraeéMble BApUaHThl PEILICHUM;
7ies1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJ/Ib, IMOLMOHAJIBbHbIA HHTEJJICKT:

JaBaTh AICKBATHYIO OLIEHKY CUTYallMM U IPEJIaraTh IJIaH €€ N3MEHEHMUS;
OOBSICHATh MPUYUHBI  JOCTHKEHHS  (HEJOCTWKEHHS)  Ppe3ylbTaToB
JESITEeIbHOCTH, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENBHOCTh (B TOM YMCIE B XOJ BBINOJHEHHUS
(U3MYECKOr0 HUCCIENOBAHMS WM TPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLINXCA CUTYyallUid, YCTAaHOBJICHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIM U YCIOBUAM;

CTaBUTH €051 HA MECTO APYTOro YejIoBeKa B X0JI€ CIopa WM JUCKYCCUM Ha
Hay4YHYI0 TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY APYIroOTo;
npU3HaBaTh CBOE MPaBO Ha OIMIMOKY NpU pEIIeHUH (PU3NUECKHX 3a/1ad WIN
B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

NPEAMETHBIE PE3YJIBTATBI



K xonity o0yuenus B 7 Kjaacce mpeMETHbIE PE3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCA YMEHUM:

UCIIOJIB30BaTh  MOHATHS: (PU3WYECKHMe W  XUMHYECKHE  SIBJIICHHSI,
HAOMIOICHNE, AKCIEPUMEHT, MOJEINb, TUIMOTE3a, €AMHUIBI (PU3MUIECKHX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUS BelllecTBa (TBEPAOE,
KHUIKOE, Ta3000pa3HOE), MEXaHUYeCKOe JIBIDKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUsS, PaBHOACUCTBYIOIIAS
cuna, gaedopmanua  (ympyras, — IUIaCTHYEcKasl)),  HEBECOMOCTb,
COOOIIAIOIIHECS COCYIbL;

paznuyath sBiaeHUs (Auddy3us, TEMI0BOE IBUKEHHUE YACTHUI] BELIECTBA,
paBHOMEPHOE  JBW)KCHHE, HEpPaBHOMEPHOE JBW)XXEHHE, HWHEpIuS,
B3aUMOJICMICTBUE TEJ, PABHOBECHUE TBEPHABIX TEN C 3aKPEIUIEHHOW OCBIO
BpallleHUs], Tepelaya JaBIeHUs TBEPABIMU T€IAMU, KUJKOCTSIMU U ra3aMu,
aTMOc(epHOE NaBlICHHWE, IUIABAHHWE TEJ, MPEBPAIICHUS MEXaHUYECKOU
HHEPTYHU) MO OMUCAHUIO UX XAPaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBIICHHE M3YYCHHBIX  (DU3UYECKUX  SIBJICHUUA B
OKpY’alollleM MHpEe, B TOM uHcie (PU3MUYECKUE SIBJICHUS B MPUPOJE:
MpUMEPBI IBUKEHUSA C PA3IMYHBIMU CKOPOCTSAMH B >KMBOH M HEXKUBOU
npUpoje, ACUCTBUE CHUJIBI TPEHUS B TPHUPOJE U TEXHUKE, BIIHUSHUE
aTMOC(EpHOro JaBJICHUS Ha >KMBOM OpraHu3M, IJIABaHUE pPbIO, pbluaru B
TEJI€ YEeJIOBEKa, PU 3TOM MEPEBOJIUTh MPAKTUUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) U3HUECKUX SBJICHUIA;
ONMKCHIBATh U3YyUCHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHS, UCTIOIB3YS
bu3nUecKue BeMMUMHbI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMS, TTyTh,
CKOPOCTb, CPEJHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CUJa TSAXKECTH, BEC Tela,
CHUJIa TPEHHUSI, TaBJIeHHE (TBEPIOTO TeNa, KUIKOCTH, T'a3a), BBITAIKUBAIOIIAS
CWJIa, MEXaHW4YecKas padoTa, MOIHOCTh, IJICYO CHJIIbI, MOMEHT CHJIBI,
KOO (PUIIMEHT TOJIE3HOTO JEHCTBUS MEXaHU3MOB, KHHETHYECKas W
MOTEHIIUAJIbHAs DHEPrusi), MPU ONUCAHUM TMPABWIHLHO TPAKTOBATH
(U3UYECKUIT CMBICIT UCTIOJIB3YEMBIX BEJTUYUH, UX O003HAUYCHUS U €IUHUIIBI
(¢bu3MYeCKNX BEIWYUH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIIUE JTAHHYIO
(GU3UYECKYI0 BEIWYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH Tpauku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu3oBaTh CBOWCTBA TN, (U3MYECKUE SBJICHHS U TPOLECCHI,
UCIIOJIB3YSl TIpaBUia CJIOXKEHUsI CUJT (BAOJb OJIHOW mpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUiIO paBHOBecUs pblyara (0J0Ka),
«30JI0TO€ TIPABUJIO» MEXAHWKH, 3aKOH COXPaHEHUS MEXaHMYeCKOU



SHEPrUH, TPU O3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aMMCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBJICHHUS, NIPOLIECCHI U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud MNPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa:
BBISIBIISITh NIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OObACHEHHE U3 1—2
JIOTUYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX CBOWMCTBA (PUINUYECKHUX
SBJICHUH, PU3NUECKUX 3aKOHA WIIK 3aKOHOMEPHOCTH;

pemars pacy€THele 3anadyd B 1-2 JEHCTBUA, MCHOJIB3Yys 3aKOHBI M
dbopmyIibl, CBs3BIBAIOIIKME (PU3MUECKHME BETWYMHBI: Ha OCHOBE aHalu3a
YCIJIOBHS 33/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3HUECKUE
BEJIMYMHBI B (OPMYJBI U MPOBOAUTH PACUEThl, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE NIl PELICHMS 3a]a4, OLEHUBATh PEATMCTUYHOCTD
MOJy4YE€HHOM (pU3NUECKON BEIUUNHBI,

pacno3HaBaTh MpPOOJIEMbl, KOTOpPbIE MOXXHO pEUIUTh NpPU HOMOLIU
(U3HYECKUX METOJOB, B OITMCAHUU UCCIIEIOBAHUS BBIIEISATH IPOBEPSIEMOE
IIPEANOIOKEHNE (TUIIOTEZY ), Pa3IMYaTh U UHTEPIPETUPOBATH MOTYYEHHBIN
pe3yJbTaT, HaXOJIUTh OLIMOKU B XOJE OIBITA, JEJaTh BBIBOABI IO €ro
pe3yibTaram;

IPOBOJUTH OMbBITHI 1O HAOMIONCHUIO (PU3UYECKUX SBJICHUN WM
(bu3HYECKUX CBOMCTB TeN: (POPMYIUPOBATH IPOBEPSAEMbIE IPEATIONO0KEHHUS,
coOUpaTh YCTAaHOBKY M3 MPEUIOKEHHOTO 000pYyI0BaHUs, 3alIUChIBATh X0/
ombITa U (POPMYJIUPOBATH BHIBOJIBI;

BBINIOJIHATD MPSAMbIE H3MEPEHHS] PACCTOSIHUSA, BPEMEHM, MAacChl Telna,
o0béMa, CHJIBI M TEMIEPATYphl C MCIOJb30BAHUEM aHAJIOTOBBIX U
upOBBIX MPHUOOPOB, 3aMUCHIBATh IMOKa3aHUA MPHOOPOB C YUYETOM
3aIaHHOM a0COOTHOM MOTPEITHOCTH U3MEPEHUM;

IPOBOAMUTDH UCCIIETOBAHUE 3aBUCUMOCTH OJHOM (PM3MUECKOM BEIMUUHBI OT
ApYro € HCIOJB30BAHUEM MPSMBIX H3MEPEHHH (3aBUCHMOCTH TYTH
PaBHOMEPHO JBMXKYLIETOCS TeJla OT BPEMEHH JBUKEHUS TeJla, CUIIbI TPEHUS
CKOJIb)KEHMSI OT Beca Teja, KayecTBa 0OpaOOTKH IMOBEPXHOCTEW TeNl U
HE3aBUCUMOCTH CHUJIbI TPEHHS OT ILJIOLIAAU CONPUKOCHOBEHUS TEJI, CHJIBI
YOPYTOCTH OT YJUIMHEHHS MPYKUHBI, BBHITAIKUBAIOIIEH CUJIIBI OT 00BbEMaA
NOTpYy>KEHHON YacTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJa, OT TJIyOHHBI, HA KOTOPYIO MOrPYXKEHO TEJ0, YCIOBUN
IUIaBaHUs TEJ, YCIOBUU pPaBHOBECHs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrO HCCIEAOBaHUs, CcoOUpaTh YCTaHOBKY U
BBINIOJIHATh W3MEPEHHUs], Cleays NpPeaoKeHHOMY IUIaHy, (pUKCHpoBaTh
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3MYECKHUX BEJIMYUH B BUJE



NPEJIOKEHHBIX TaOnuil W TpaduKOB, AENaTh BBIBOJBI IO pe3yibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHbIE H3MEpeHUs: (U3MYECKUX BEJIUYUH (IIOTHOCTD
BEIIECTBA )XKUJIKOCTH U TBEPAOTO TeJa, CHIIa TPEHHSI CKOJIBKEHUS, TaBICHHE
BO3/[yXa, BBITAIKHUBAIONIAs CHJa, JCHCTBYIOMIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  Teno, KOd(D(PHUIMEHT TMONe3HOro  JAEWUCTBUSA  MPOCTHIX
MEXaHHU3MOB), CIEIysl NPEUIOKEHHOW HHCTPYKLUUU: MPH BBINOJIHEHUU
U3MEpEHU CcoOUpaTh HSKCHEPUMEHTANbHYIO YCTAHOBKY M BBIYHCISTH
3HAYCHHUE NCKOMOMW BEJIMYUHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IIpH paboTe C 1ad0paTOpHbIM
o0opyT0BaHHEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMerp,
phIYar, IOJBMKHBINA U HETIOJABUKHBIN OJIOK, HAKIIOHHAS TIOCKOCTB;
XapaKTepu30BaTh MPUHIMUIBI JEUCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONHCAaHUA (B TOM YHUCIE:
MOJAIIUITHAKY, YCTPOHCTBO BOJONPOBOJA, THAPABIWYECKUA TIpecc,
MaHOMETp, BEICOTOMEP, TIOPITHEBON HACOC, apEOMETP), UCTIONB3YS 3HAHUS
0 CBOMCTBAX (PU3MUECKUX SIBJICHUI U HEOOXOUMbIe PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEpbl  (HAXOAUTh  HMHGPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HU s oOecriedeHnss 0€30MacHOCTH MPH OOpallleHnH ¢ MpUOopaMu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHS 3I0POBbs 1 COOIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKPY KaIOIIEH cpejie;

OCYIIECTBISATH OTOOp HCTOYHUKOB uH(popmanuu B HHTepHeTe B
COOTBETCTBHHU C 33JJaHHBIM IIOUCKOBBIM 3allPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYTEM CpPaBHEHHUS pa3WYHBIX HCTOYHUKOB BBIJICISATH
UHGOPMAIIMIO, KOTOpas SIBISIETCA MNPOTHBOPEYMBONW WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BBINOJIHEHWN Y4E€OHBIX 33aJJaHUIl HAYyYHO-TIOMYJISIPHYIO
JaUTEepaTypy (HPU3MUECKOTO COACpKaHUs, CIIPABOYHBIC MaTepUabl, PECYPCHI
cetu MHTepHeT, BIaAeTh NpHUEMaMH KOHCTICKTHPOBAHUS  TEKCTa,
npeodpazoBanust ”HGOPMAILIUKA U3 OJTHOU 3HAKOBOUM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOpMAINKU (HU3UIECKOTO COIEPKAHUS, B TOM
yuciie myOau4HO AesiaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOEKTOB WU
y4eOHBIX HCCIEeNOBAaHUM, MIPH ATOM TPaMOTHO MCIOJB30BaTh M3yUCHHBIN



MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXIATh BBICTYIUICHHE
MIPE3EHTALUEN;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAOBAHUN paclpeiensTh
00sI3aHHOCTH B TPYINE B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJa4yaMu,
CIEOUTh 3a BBINOJHEHUEM IUIaHA JCHUCTBUM, AaJEKBATHO OICHUBATH
COOCTBEHHBIM  BKJaJ B  JACSATEIBHOCTh  TPYIIbl, BBICTpAUBATh
KOMMYHHUKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K xonity o0yuenus B 8 Kjacce rpeaMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOMIMXCA YMEHUM:

MCTIONIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJI, TEIIOBOE ABMKCHHE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSTHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amMopdHbIe Tela, HACBHIIICHHBIH M HEHACBHIIIEHHBIM Map, BIAXHOCTh
BO3/yXa, TeMIlepaTypa, BHYTPEHHSS JHEprus, TEIUIOBOM JBHUraTelb,
DIIEMEHTAPHBIN JEKTPHUSCKUAN 3apsif, HIEKTPUIECKOE TOJIe, MPOBOTHUKU
U TURJICKTPUKH, TOCTOSHHBIN AIEKTPUIECKUI TOK, MATHUTHOE T0JIE;
pa3nuuaTh ABJIEHUS (TEIUIOBOE PACIIMPEHHE M C)KaTue, Teruionepenaya,
TEIUIOBOE PaBHOBECHE, CMauMBAHUE, KAWUISPHbBIE SIBICHUS, HCIIApEHUE,
KOHJICHCAIMs, TUIaBJICHUE, KpUCTAIIM3anusl (OTBepAeBaHUE), KHUIICHHE,
TeIuIonepeava (TEeTI0mpPOBOTHOCTS, KOHBEKIIHS, U3ITyYeHHE),
AIIEKTPHU3aLUs TeJl, B3aUMOJCHCTBUE 3apsAOB, ACUCTBUSA IJIEKTPUIECKOTO
TOKa, KOPOTKO€ 3aMblKaHWE, B3aUMOJACHCTBUE MAarHuTOB, JCHCTBUE
MarHUTHOTO I0JI Ha MMPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHasE UHAYKIINA)
0 ONHCAaHWIO UX XapaKTepHbIX CBONCTB M Ha OCHOBE OIIBITOB,
JAEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBICHHE,

pacrmo3HaBaTh MPOSIBJICHUE HM3YyYEHHBIX (U3MUECKHX  SBICHUH B
OKpYy’>XKalollleM MHUpe, B TOM 4YHuclie (U3HUECKUE SIBJICHHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE M KaNWUISpHbIE SIBJICHUS B MPHUPOJE,
KpUCTAJUIBI B Tpupojne, uznydeHue CoiHIA, 3amMep3aHHe BOIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJIEHUSI B aTMocdepe, IEKTPUUECTBO >KMBBIX OPraHM3MOB, MarHUTHOE
noJie 3emiiu, Apei ¢ MoyroCcoB, pojb MArHUTHOTO MOJIS JUIs )KU3HU Ha 3eMile,
MOJIIPHOE CHUSHWE, TPH JTOM MEPEBOJIUTH MPAKTHYECKYI0 3a7ady B
y4e0HYI0, BBIACIATh CYIIECTBEHHBIC CBOMCTBa (MpHU3HAKU) (UINICCKUX
SIBIICHUIA;

OTKCHIBaTh U3yYEHHBIE CBOICTBA Te€N M (PU3UUYECKHUE SIBICHUS, UCTIOIb3YS
¢u3nyeckue BeIMUUHBI (TEMIEpaTypa, BHYTPEHHSS YHEPIHsl, KOJTUYECTBO
TEIUIOTBI, yJelbHas TEMJIOEMKOCTh BEIIeCTBa, yAENbHAS TEIIOTa
IUTaBIICHUS, yJelbHAsl TEMJoTa MapooOpa3oBaHUsl, yJENbHAs TEIJoTa
CrOpaHus TOIUIMBA, KO3((UIMEHT TMOJe3HOro JCHCTBUS TEIJIOBOM



MAaIllMHBI, OTHOCUTEJIbHAS BIIAJKHOCTh BO3/1yXa, dJIEKTPUUECKUH 3apsll, CHIIa
TOKA, DJJIEKTPUYECKOE HaIpsDKEHHE, CONPOTHUBIICHUE IIPOBOJHUKA,
YZIE€IBbHOE CONPOTHUBIIEHUE BELLIECTBA, pab0Ta U MOILIIHOCTb 3JIEKTPUUECKOTIO
TOKa), MpU OMNUCAHUU TNPABWIBHO TPAKTOBaTh (U3MUECKUN CMBICIT
UCIOJIb3yEMbIX BEJIMYMH, 0003HAUYECHUS U €IUHULBI (PU3UUECKUX BEJTUUYMH,
HaXOJUTh (HOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYUHY C
APYTUMU BEJIWYMHAMH, CTPOUTHh TIpadUKH HU3YYEHHBIX 3aBUCUMOCTEN
(bu3nYeCKUX BEJTUYNH;

XapaKTepu3oBaTh CBOWCTBA Ted, (U3UYECKUE SBJICHHS U TMPOLECCHI,
WCIIOJIB3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKOM TEOPUHU
CTPOEHUS BEIECTBA, MPUHLHUII CYNEPHO3ULUUU NOJIEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsia, 3aKoH OMa 171 yyacTKa LEenu, 3aKOH
Jxoynsa—Jlenua, 3aK0H COXpaHEHUsl YHEPTUH, IIPA HTOM J1aBaTh CIIOBECHYIO
(GOpMyITUPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHUYECKOE BHIPAXKECHHE;
OOBSACHATHh (PU3NYECKHE MPOLECChl M CBOMICTBA TN, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 jorndyeckux
iaroB ¢ omnopoi Ha 1-2 W3y4eHHBIX CBOMCTBA (PUBMYECKUX SIBICHHIA,
(bu3HYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3aJadyd B 2—3 JEUCTBHUS, HCHOJIb3YySd 3aKOHbBI U
dbopMyIibl, cBs3bIBaIOLIME (DU3MUECKUE BEIWYMHBI: Ha OCHOBE aHajIu3a
yCJIOBUS 3aadyd 3alMChIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JUISl pELIEeHUs 3aJaud, BbIOMpATb 3aKOHBI U (HOPMYJIBI,
HEeoOXoaAuMble ISl €€ penieHusl, NPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIyYEHHOE 3HaYE€HHUE (PU3NYECKON BEIMUYHMHBI C U3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh MPOOJEMbl, KOTOPbIE MOMKHO PpEHINTh MPU MOMOIIU
(¢u3NYECKUX METOJIOB, MCIIONb3Yysl OMHCAHHUE HCCIEIOBAHUsS, BbLICIATH
MIPOBEPSEMOE  MPEAIOJIIOKEHHE, OLEHMBAaTh MPABWIBHOCTh TMOPSIKA
IIPOBEJICHUSI UCCIIEIOBAHUS, JENaTh BBIBOJBI;

OPOBOAMTH OMBITHl MO HAOMIOACHUIO (PU3MUECKHX SBICHUNA WIH
¢u3nyecKux CBOWCTB Te (KANUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3JlyXa OT €ro o0bEmMa, TeMrneparypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHWsl MpPU U3IYYEHUH OT IIBETa HU3Mydarollen (MOryioniaronieil)
ITIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPHl KUIKOCTH U
IUIOIAAA €€ IIOBEPXHOCTH, DJJEKTpHU3alWs Tel W B3aUMOJCHUCTBHE
JNEKTPUYECKUX  3apsA0B, B3aUMOJCHCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yalM3allisi MArHUTHBIX I[IOJE€H ITOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHWTHOTO TOJII HAa NPOBOJHHMK C TOKOM, CBOMCTBA JJIEKTPOMArHWTa,
CBOMCTBA DBJEKTPOJBUTATENS IMOCTOSHHOTO TOKa): (OPMYJIUPOBATH



MpOBEPsiEMbIE MPEANOI0KEHUSA, COOUPATh YCTAHOBKY U3 MPEIJIONKEHHOIO
000pyI0BaHUS, OMMCHIBATH XOJ1 ONBITA U (DOPMYIUPOBATH BHIBOJIBI;
BBITIOJIHATD MIPSIMbIE U3MEPEHUSI TEMITEPATYPbl, OTHOCUTEIHHOM BIaXKHOCTH
BO3/1yXa, CHJIbI TOKa, HAMNpSOKEHUSI C KCIOJIb30BAHHEM aHaJIOTOBBIX
NpuOOpPOB M JATYUKOB (PU3NUECKUX BEJIIMYMUH, CPAaBHUBATh PE3YyJIbTAThl
U3MEPEHUN ¢ y4€TOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
Apyroi ¢  HCHOJb30BAaHUEM TMPSIMBIX HM3MEpPEHUU  (3aBUCUMOCTH
CONPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAAU MONEPEYHOTO
CEUYEHUS U yJACIBHOTO COMPOTUBJIEHUS BEIIECTBA MMPOBOJHUKA, CUIIBI TOKA,
UOYIIETO 4epe3 IMPOBOAHUK, OT HANpPSOHKEHHs] Ha  IPOBOJHHKE,
UCCIIEIOBAHUE TMOCJIEAOBATEIBHOIO U  MAPAJJIEIBHOTO COCAMHEHUU
MPOBOJIHUKOB): TUJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY H
BBITIOJIHATh W3MEPEHUs, CIeAysl MPeIIoKeHHOMY IUIaHy, (UKCHPOBATh
pe3yIbTaThl MOJYYEHHOM 3aBUCUMOCTHU B BUE Ta0JUIl U TPpaUKOB, JIeTaTh
BBIBO/IbI 10 pe3yJIbTaTaM UCCIEIOBAHNUS;

MPOBOJIUTh KOCBEHHbIE U3MEpPEHUsS (PU3NUECKUX BEIWYUH (yIenbHas
TEIJIOEMKOCTh ~ BEILIECTBAa, COMPOTUBICHUE MPOBOAHHMKA, pabdoTa U
MOIITHOCTh 3JIEKTPUYECKOTO TOKA): TUIAHUPOBATh H3MEPEHHs, COOUpaTh
AKCIEPUMEHTAIbHYI0 YCTAHOBKY, CIEAysl MPEJIOKEHHON MHCTPYKIUU, U
BBIYUCIISITh 3HAUEHUE BEJIMYMHBIL;

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IIPH padoTe ¢ 1ab0opaTopHbIM
000py10BaHUEM;

XapakTepu30BaTh TMPUHIMUINBI  JCUCTBUS M3YYEHHBIX NOPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX OMHUCAHUS (B TOM YHCIIE: CUCTEMA
OTOIUICHUS JOMOB, TUTPOMETP, TTApOoBasi TYpOMHA, aMIIEPMETP, BOIBTMETD,
CUETUMK DIJIEKTPUUYECKOW DSHEPIrHH, DIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelibHbIe  DJIEKTPOIPHUOOPHI (mpumepsl), AIEKTPUUYECKHUE
MPEJ0XPAHUTEIIN, STIEKTPOMATHUT, SJIEKTPOJIBUTATENIb TOCTOSIHHOTO TOKA),
WCIIOJIB3Yysl 3HAHUS O CBOMCTBAX (PU3WUYECKHUX SIBICHUN W HEOOXOIUMBIC
bu3nuecKre 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA M HM3MEPUTEIbHbBIC
MPUOOPHI 110 CXEMaM U CXeMaTUIHBIM PUCYHKAM (’KUIKOCTHBIA TEPMOMETP,
TEPMOC, TICUXPOMETpP, TUTPOMETp, JABUTraTEIh BHYTPEHHETO CrOpaHus,
ANEKTPOCKOI, PEOCTaT), COCTaBIISITH CXEMbI BJIEKTPUUECKUX IIenell ¢
MOCJEA0BATEIbHBIM U NapaJJIEIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3anyas
YCJIOBHBIE 0003HAYCHUS AJIEMEHTOB AJISKTPUUECKUX ITIETICH;

NPUBOJUTL  MpPUMEPHl  (HaXOAUTh  HUHPOPMAIMIO O  MpUMEpPaX)
MPAKTUYECKOTO HCIIOIb30BaHUS (U3MUECKUX 3HAHWNA B TIOBCETHEBHOMU



KU3HH JIJ1s1 oOecrieueHnst 0€30MacHOCTH MpU oOpaIreHn ¢ mpudopamu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 37I0POBBS 1 COOJIIOICHHSI HOPM
HKOJIOTMYECKOTO MOBEJICHUS B OKPYKAIOIIEH CpelIe;

OCYILIECTBJISITh MOUCK HHPOpMAUU (UUYECKOTO  COACPKAHUS B
HNutepHere, Ha OCHOBE MWMEKIOLMXCA 3HAHUM U INYTEM CpPaBHEHUA
JOTIOJIHUTEIIbHBIX UCTOYHUKOB BBIJICNSATh UH(POPMAIUIO, KOTOpas SABJISIETCS
MIPOTUBOPEYHBON MM MOXKET OBITh HEIOCTOBEPHOM;

HCIIOJI30BATh MPHU BHITIOJIHEHUH YUEOHBIX 33JaHUIl HAyYHO-TIOMYJISPHYIO
auTepaTypy (GU3NYECKOT0 COJIepkKaHHUs, CIIPABOYHbBIE MaTEePUaIbl, PECYPChI
cetru HHTepHeTr, BIaneTh MNpuéMaMM KOHCIEKTUPOBAHUS TEKCTAa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MHCHbMEHHBIE W KpaTKHUE YCTHBIE COOOIICHWS,
0000mas uHGOPMAIIMIO M3 HECKOJBKUX HCTOYHUKOB (PU3UYECKOTO
COJIeprKaHMs, B TOM YHCJI€ MyOJUYHO MPEJCTABIIATH PE3YIbTaThl IPOCKTHOM
WJIV UCCIIEI0BATENbCKOM AESATEIIBHOCTH, IPU 3TOM IPAMOTHO UCIIOJIb30BATh
W3YYCHHBIM TOHATHUUHBIMN ammapaT Kypca (QU3MKH, COMPOBOXKAATH
BBICTYIUUICHUE MTPE3EHTALlUEH;

MPU BBIMOJHEHUM YUYEOHBIX IPOCKTOB M MCCIEAOBAHUN (PUBHMUECKUX
MIPOIIECCOB pacHpeAessiTh O00sI3aHHOCTH B TPYIIE B COOTBETCTBUU C
MMOCTABJICHHBIMU 33/1a4aMH, CJICIUTH 3a BBIIIOJHEHUEM IUIaHA JCUCTBUU U
KOPPEKTUPOBATh €r0, aJeKBAaTHO OIICHMBaTh COOCTBEHHBIM BKJIaa B
NESATEIbHOCTh TPYNIIbl, BBICTPANBAaTh KOMMYHUKAaTUBHOE B3aUMOJIEUCTBUE,
MPOSIBIISISt TOTOBHOCTH pa3pemniaTb KOH(QIUKTHI.

K xoH1y o0yuenus B 9 kiacce npeIMeTHbIE pe3yibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUH:

WCIIONB30BaTh IOHATHA: CHUCTEMa OTCY€Ta, MAaTepuajbHas TOYKA,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXAaHUYECKOTO NBIKCHHS, Jehopmarius
(ympyras, mjgacTH4ecKasi), TpPEHHE, LIEHTPOCTPEMHTEIbHOE YCKOPEHHE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TSHKECTH, aOCOIOTHO TBEPIOE TENO,
HEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKHE KOJeOaHus u
BOJIHBI, 3BYK, HH(GPA3BYK U YJIbTPa3BYK, JIEKTPOMATHUTHBIE BOJHBI, IIIKajIa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JIaJbHO30PKOCTbD,
CHEKTPhl UCIYCKAHUS M TMOTJOIIEHUs, aibda, OeTa- U raMMa-u3ydeHus,
W30TOIIBI, SIZIEPHAS DHEPTETUKA;

pasznuyarh SIBIEHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJMHEWHOE
JABW)KCHHUE, DPABHOYCKOPEHHOE TMPSMOJIMHEHHOE [BUXKEHHE, CBOOOJHOE
MaJICHUE TEJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICUCTBUE
TE€J, PEAKTUBHOE JBH)KEHUE, KOJIeOATENbHOE ABM)KEHHE (3aTyXarolue U
BBIHY/ICHHbIC KOJIeOaHMsI), PE30HAHC, BOJHOBOE JBMKEHHE, OTPAKCHHE



3ByKa, MPSIMOJIMHEWHOE PaCIpOCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETa, NOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3joKeHHUEe OeJIoro CBeTa B
CIICKTp ¥ CJIOKCHHE CICKTPaJbHBIX IIBETOB, JHCIEPCUS CBETa,
€CTECTBEHHAsI PaJMOAKTHBHOCTh, BOSHUKHOBEHHE JTUHEHYATOTO CIIEKTpA
U3ITYYCHHsI) TI0 OMMCAHUIO X XapaKTePHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SIBIICHUC;

pacmo3HaBaTh NPOSBICHUE W3YYCHHBIX (U3NUYECKHX SBICHUH B
OKpy)XaromeM Mupe (B TOM uHcie (QU3NYECKHE SBICHUS B TPUPO/IE:
MIPWINBBI M OTIIUBBI, ABMKeHUE I1aHeT COJTHEYHOW CUCTEMBI, pEaKTHBHOE
JIBUKEHUE IKUBBIX OPTaHW3MOB, BOCIIPUSATHE 3BYKOB JKHBOTHBIMH,
3eMIICTpSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHAMH, 0JXO, I[BETa Te,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJOTHYECKOE NEWCTBHE BHUIMMOTO,
yIBTPapHUOIECTOBOTO M PEHTTCHOBCKOTO H3JIYYCHHH, €CTECTBEHHBIN
pPaMOaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAJTUOAKTHBHOE H3ITyYCHUE
MPUPOIHBIX MHHEPAJIOB, JEHCTBHE pPAJIUOAKTHBHBIX W3IYyUYECHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOJAHUTH IMPAKTUYECKYIO 3a/lady B
y4e0HYI0, BBIACIATH CYIIECTBEHHBIC CBOMCTBa (MPHU3HAKU) (UINICCKUX
SIBJICHUI;

OIKMCHIBATh M3yYCHHBIEC CBOMCTBA TEl M (PU3MUYCCKHEC SIBJICHUS, UCTIONB3YS
bu3ndecKue BENMWYWHBI (CPEIHSsI W MTHOBEHHAs CKOPOCTH Tella TpH
HEPAaBHOMEPHOM JIBH)KCHHUH, YCKOPEHHE, TEPEeMEIICHUEe, MyTh, YIJIOBas
CKOpOCTh, CHJIa TpPEHWsS, CWJIa YIPYTOCTH, CHJIA TSKECTH, YCKOpEHHUE
CBOOOJTHOTO TAJEHHUs, BEC Tela, HUMIYJBC Tella, WMIYJIbC CHIIBI,
MeXaHWU4ecKass paboTa W MOIIHOCTh, TOTCHIMAJbHAS JHEPTUsS TeJa,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, TOTCHITMAIbHAS DHEPTUS CIKATOU
MPY>KWHBI, KHHETUYECKAas JHEPTHS, TTOTHASI MEXaHUIECKast SHEPTHSI, TIEPUO]T
M YacToTa KosieOaHWii, JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IOKa3aTejdb MPEIOMJICHUS CpEIbl), TPH ONHUCAHUU
MPaBUJIBHO TPAKTOBATh (U3MYECKUH CMBICT HCIOIb3YEMbIX BEITUYHH,
0003HAaUEHUS W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (OPMYJIBI,
CBSI3BIBAIONINE JAHHYIO (PU3WYECKYIO BEIMYMUHY C JAPYTUMH BEIUYHMHAMH,
CTPOUTH TpapUKN U3YUCHHBIX 3aBUCUMOCTEH (PU3NYSCKUX BETUYHH;
XapaKTepHu30BaTh CBOWCTBA Tei, (U3MYECKUEC SBJICHHS W TIPOIECCHI,
WCIIOJIB3Yysl 3aKOH COXPAHEHUsS DHEPTUH, 3aKOH BCEMHPHOTO TATOTCHHSI,
OPUHITUI  CYTEPIIO3UIIMKA CHWJI, TPUHIUI OTHOCHUTETHHOCTH [ anmmies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCa, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHCHHMSI 3apsIOBOTO M MACCOBOTO YHCE
NP SIICPHBIX PEaKIusX, MPH 3TOM JIaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA M 3aITUCHIBATh €T0 MATEMATHIECKOE BhIPAKEHNUE;



OOBSICHATh (PU3NYECKUE MPOIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyallud NPaKTUKOOPHUEHTHPOBAHHOI'O XapaKTepa: BBIABIIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX
1aroB ¢ Omnopod Ha 2-3 U3y4YEHHBIX CBOMCTBA (PUBMYECKUX SIBICHHIA,
(bU3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peaTh pacuéTHbIC 3a]]a4u (ONMUPAIOIIUEC Ha CUCTEMY U3 2—3 ypaBHEHHI),
UCIOJIB3YS 3aKOHBI U (POPMYJIbI, CBS3bIBAIOIINE (PU3MUECKHUE BETUUMHBI: HA
OCHOBE aHaJIM3a yCJIOBUA 3aJja4M 3aIlMChIBATh KPATKOE YCIOBUE, BBISBIATH
HEJIOCTAIOIINE WU M30BITOYHBIE JAaHHBIE, BHIOUPATh 3aKOHBI U (POPMYIIBI,
HEOOXOAMMBIE I PpELICHUsS, NPOBOAUTh pacyéTbl U OLEHUBATH
PEATTMCTUYHOCTD MOJTYYEHHOTO 3HaYeHHs (PU3NUECKON BEJIMUNHBI,
pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOKHO PpEHIUTh MPU MOMOIIU
(¢u3NYECKUX METO/IOB, MCIIONb3Yysl OMHCAHME HCCIEIOBaHUS, BBIACIATH
MpPOBEPSIEMOE MPEANOJIOKEHUE, OLIEHUBaTh MPABWIBHOCTh MOpPSJIKa
NPOBEICHHUSI  UCCIENOBAaHUS, JI€NaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOMIOIEHUI U OTIBITOB;

OPOBOAMUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUH WIH
(bu3nYecKux CBOMCTB Ten (M3yueHHe BTOpOro 3akoHa HprloToHa, 3akoHa
COXpaHEHUs] PHEPruu, 3aBUCUMOCTb Mepuofa KOJIeOaHUW MPYKUHHOTO
MasTHHKA OT MAacchl Tpy3a M KECTKOCTU NPYKUHBI U HE3aBUCHUMOCTH OT
aMIUIATYIbl MAJIbIX KOJIEOaHUH, MPSIMOIMHEHHOE PacIpOCTPAHEHHUE CBETA,
pa3jioxeHue Oeloro CBera B CIEKTp, U3YYEHHE CBOMCTB M300pa’KeHUS B
IJIOCKOM 3€pKalle U CBOMCTB H300pakKeHHs MpeaMeTa B cOoOMparomiei
JUH3€, HAOJIIOJEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3JIy4YEHUS):
CaMOCTOATENILHO COOMpaTh YCTAaHOBKY ®3 W30BITOYHOTO Habopa
000pyI0OBaHUSs, ONUCKIBATH X0/ OTBITAa U €r0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBOJIBL;

MPOBOJUTH MPU HEOOXOJUMOCTH CEPUIO MPSAMBIX U3MEPEHUMU, ONpeaesiss
CpellHEee 3HAYeHHE U3MepAeMOl BeNIMUYMHBI ((OKYCHOE pPACCTOSHUE
coOuparomeii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba W3MEpeHus
(M3MepUTENBHOTO MPUOOpPA);

MPOBOJUTh MCCIIEOBAaHUE 3aBUCUMOCTEH (PU3UYECKUX BEIMYHUH C
MCIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTD MYyTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JBM)K€HHUM O€3 HadyaJlbHOM CKOpPOCTH, mHepuoaa
KOoJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yIjla OTPaXXEHUs CBETa OT yIJla MAaJeHUs U yIjla MPEJIOMIIEHUS OT yrja
najieHus): IUJIAHUPOBaTh HCCIEOBAaHUE, CaMOCTOSITEIbHO COOUpAaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaTbl MOJIYYEHHOM 3aBUCHMOCTH



¢busnyecKkux BeIMYMH B BUAE TAaONHMI M TpadUKOB, N€1aTh BBIBOJIBI II0
pe3yJibTaTaM MCCIIE0BaHNUS;

IPOBOJANTh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIUYMH (CpenHss
CKOPOCTb ¥ YCKOPEHUE TeJla IPU PaBHOYCKOPEHHOM JIBUIKEHHUH, YCKOPEHUE
CBOOOJHOrO Mai€HUsl, KECTKOCTh NPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIb)KCHMSI, MEXaHW4YecKas paboTa M MOUIHOCTb, YacCTOTa WU MEPUOJ
KoJIe0aHUN MaTeMaTH4YeCKOro W NPYKMHHOTO MAasTHUKOB, ONTHYECKas
cuia coOuparolell JUH3bl, PaJUOAKTHBHBIA (OH): IJIAHUPOBATH
U3MEpPEHHUsI, COOMpPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY W BBINOJIHATD
U3MEpPEHHUs, clefysl NPeIIOKEHHOM WHCTPYKIUHU, BBIYHUCIATH 3HAUCHHE
BEJIMUMHBI U aHAJM3UPOBATH MOJIYUEHHBIE PE3yIbTaThl C YIETOM 3aJaHHOU
MOrPENTHOCTHA U3MEPEHUN;

co0JII0/1aTh MpaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
000py1I0BaHUEM;

paznuyaTb OCHOBHBIE MPU3HAKA HW3YYEHHBIX (U3UUYECKUX MOJENei:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOUYEUHBIM HCTOYHHUK
CBETAa, JIy4, TOHKAsl JIMH3a, IUIaHEeTapHasi MOJI€Ib aTOMa, HyKJIOHHAs! MOJIEIb
aTOMHOTO S1pa;

XapaKTepu30BaTh MPUHIMIBI JEHCTBUS HW3YYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONucaHud (B TOM 4YHUCIHE:
CHHUIOMETP, TATYUKH IOJIOKEHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, Mepuckor, ¢oroannapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOM, JO03UMETp, Kamepa BuibcoHa), HCMOIB3ys 3HAHUSA O
CBOMCTBaX (U3WYECKUX SBJIEHUH M HEOOXOoguMble (pusnyeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMaTHUHbIE PUCYHKH M3YUYEHHBIX TEXHHYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTMUECKUX MTPOLIECCOB MPU
pelIeHUH  y4eOHO-TIPAaKTUYECKUX  3a7ad, ONTHUYECKHUE CXEMbI IS
MOCTPOEHUS N300PAKEHUN B IJIOCKOM 3€pKajie U coOOMparouiei JINH3E;
OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  MHGPOPMALMIO O  IpHUMEpax)
INPAKTUYECKOr0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HU JUIs1 oOecrieueHrs 0e30MacHOCTH MpHU OOpalleHuH ¢ MpudopamMu H
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3I0POBBS U COOJIIOICHHSI HOPM
HKOJIOTUYECKOT0 TIOBEICHMS B OKPYXAIOLIEH Cpelie;

OCYIIECTBISATh TOUCK HHPOpPMAIMH  (PUIUIECKOTO COACpXKaHHUSI B
WHuTepHeTe, caMoCTOATENbHO (HOPMYIHUPYsI TOUCKOBBIN 3a1poc, HaXOAUTh
MyTH ONpPEAeNIeHUs IOCTOBEPHOCTH MOJYYEeHHOW MH(OpPMAIMU HA OCHOBE
UMEIOIINXCS 3HAHUN U IONOJHUTEIbHBIX UCTOYHUKOB;



MCII0JIB30BAaTh MPU BBIITOJIHEHUH YYEOHBIX 33JaHUl HAy4YHO-MOMYJIIPHYIO
JAUTEepaTypy (HPU3MUECKOTo COJepKaHus, CIIpaBOYHbIE MaTEpUabl, pECypChI
cetu MHrepHer, Bianerb nNpu€éMaMH KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHbIE COOOIIEHUS HAa OCHOBE
MH(pOpPMAIMU W3 HECKOJIbKUX HMCTOYHHKOB (PU3UYECKOrO COJIEp KaHMS,
nyOJIMYHO MPEACTABISATh Pe3yIbTaThl IPOEKTHOM WIIM HCCIIEI0BATENbCKON
NEATEIBHOCTH, IPU 3TOM TIPaMOTHO  MHCIOJb30BaTh  W3YUYEHHBIN
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
' BEIIECTBA

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

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

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

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

bu6mmoreka [IOK
https://m.edso00.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 Wuepnusa, 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 [IpocThie MeXaHNU3MBI
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

bu6mmorekxa [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

41 3aKOHBI pacIpOCTPAaHEHHUS 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 KJIACC
Koan4yecTBo 4acoB
Ne T
o/ eMa ypoka Beero KonTtpoJabHbie

padoThl

®dusnka — HayKa 0 MPHUPOJIE.
1 SAsnenus npupoasl. Puznveckue 1
SIBIICHUS

MexaHndeckue, TerIoBkIe,
2 AJIEKTPUYECKUE, MATHUTHBIE, 1
CBETOBBIC, 3BYKOBBIE SIBIICHUS

du3nyecKue BEINYMHBI U UX
U3MepeHue

VYpok-uccnenosanue "M3mepenne
TEMIIEPATypbl IIPY NOMOIIH
KHUJKOCTHOTO TEPMOMETpA U
JaT4NKa TeMIepaTypbl”
Kak ¢usuka u apyrue ecTeCTBEHHbIE
HAyKHU U3y4aroT IPUPOLY.
5 EcrecTBeHHOHAYUYHBI METO/T 1
no3HaHus. Onucanne GU3NIECKUX
SIBJIEHUY C IIOMOIILIO MOJIeIeH
VYpok-uccnenosanue "IIposepka
6 TUIOTE3bI: 1aIbHOCTh NOJETA 1
11apuKa, MyIEHHOTO

IIpakTH4eckue
padoThbI

JlaTa
U3yYeHUs

DJIEKTPOHHBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

bubmuorexa [JOK
https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a

10

11

12

13

14

15

TOPU30HTAIILHO, TEM OOJIbIIIE, YeM
Oouble BBICOTA ITycKa"

Crpoenue BemectBa. OMbITHI,
JTIOKa3bIBAOIIUE JUCKPETHOE
CTPOEHHUE BEILIECTBA

Z[BI/I)KCHI/IC YacCTull BEUICCTBA

VYpoxk-uccienoBanue «OMNbITHI IO
HaOJIFOJEHUIO TEILIIOBOIO
pacuIMpeHus Ta30B»

ArperaTHble COCTOSIHHS BEIIECTBA

B3anmocBs3b MeXy CBOMCTBAMU
BEIIECTB B PAa3HbIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJIIPHBIM CTPOCHHEM.
Oco0eHHOCTH arperaTHbIxX
COCTOSIHUH BOJIBI

MexaHnueckoe JBHKEHUE.
PaBHOMEpHOE U HEpaBHOMEPHOE
JIBH)KEHUE

Ckopoctb. Ennnuiel ckopoctu

Pacuet myT u BpeMeHH IBUKEHUS

WNuepuust. 3aK0H UHEPIUH.
B3aumopeiicTBue Ten Kak mpuyMHa
W3MEHEHUS CKOPOCTH JIBFXKCHHSI TEIl

but6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a

but6mmoreka [IOK
https://m.edsoo.ru/ff0a013e

bubmuorexa [JOK
https://m.edsoo.ru/ff0a0378

bubmorexa [JOK
https://m.edsoo.ru/ff0a05c6

bubnunoreka [JOK
https://m.edsoo.ru/ff0a079c

bubnuoreka [IOK
https://m.edsoo.ru/ff0a0ae4

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



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
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IInotHOCTH BemecTBa. PacueTr Mmacchbl
1 00BbeMa Tella o €ro INIOTHOCTH

Jlaboparopnas pabota
«OrmnpeneneHue MIOTHOCTH TBEPIOTO
Tena»

Pemenue 3amay mo reme "[moTHOCTE
BelrecTna"

Cuna xak XxapakTepuCTHKa
B3anMoieiicTBus Ten. Cuna
yrpyroctu. 3akon ['yka

JlaGopaTopHnas pabota «3yuenue
3aBHCUMOCTH PACTSHKEHHUS
(medopmanun) Mpy>KUHBI OT
MIPUJIOKEHHON CUIIBD»Y

SIBnenune Tarorenus. Cuia TSHKECTH

CBs3b MEKly CUJION TSKECTH U
Mmaccoi tena. Bec Tema. Pemenne
3aza4 no teme "Cuia Tsoxkect"”

Cuna TsKecTH Ha IpyTruX IUIaHeTax.
Pu3nuecKue XapaKTepUCTUKU
IUTAHET

N3mepenue cwit. JluHamomeTp

Bec Ttena. HeBecoMmocTh

CrnosxeHue IByX CHJI, HallpaBJIEHHbIX
10 OJIHOM MPSIMOM.
PaBHOpelicTBYIOIIASA CHIT

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

bubnuoreka [JOK
https://m.edsoo.ru/ff0al23c

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

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

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

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

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



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
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32
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Pemenue 3agau no reme
"PaBHoaeiicTByromias cuin”

TpeHue CKoNbKeHUsl U TpEHUE
nokosi. TpeHue B Npupoie U TEXHUKE

Jlabopartopnas pabora «M3yuenue
3aBUCHUMOCTH CHJIbI TPEHUS
CKOJIbXKEHUS OT CHJIBI IaBJICHUS U
XapakTepa COIPUKaCAIOIIUXCS
IIOBEPXHOCTEN»

Pemenue 3agau Ha onpeneneHne
PaBHOJACHCTBYIOIIEH CHJITBI

Pemenue 3agau no remam: «Bec
Tenay, «I padpuyeckoe n300paxkeHne
criy, « CUIIbD,
«PaBHOEICTBYIOIIAST CHID»

KonTponbHas paboTa o Temam:
«MexaHndeckoe IBMKEHHIEY,
«Macca, II0THOCTDY, «Bec Temay,
«I'paduueckoe nzo0paxxeHne cuy,
«CHIIBD

Jasnenue. CriocoObl yMEeHbIICHUS U
YBEJIMUYEHUS AABJICHUS

JlaBiieHue ra3a. 3aBHCUMOCTD
JIaBJIEHM Ta3a OT 00bEMa,
TEeMIIepaTypbl

[Tepenava naBneHus TBEPALIMHU

TeJaMH, JKUIKOCTAMH U Ta3aMH.
3axoH [Tackansg

but6mmoreka [IOK
https://m.edsoo.ru/ff0alb9c

but6mmoreka [JOK
https://m.edsoo.ru/ff0alcc8

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0a20a6

but6mmoreka [{OK
https://m.edsoo.ru/ff0a2376

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



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
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JlaBlIeHUE B )KUJIKOCTH U Tase,
BBI3BAHHOE JICICTBUEM CUJIBI
TSHKECTH

Pemienue 3ama4d mo teme ((I[aBJ'ICHI/Ie
B XXKUJKOCTH M Ia3c. 3akon ITackams»

Coobmarommuecs: cocy bl

I'mpopaBnuueckuit mpece

Manomerpsl. IlopuiHeBon
JKUIKOCTHBIM Hacoc

Atmocdepa 3emiu. [Ipudannbl
CYILECTBOBAHMSI BO3IyIIIHOM
000109KH 3eMJTH. 3aBUCUMOCTD
aTMoc(hepHOTO JaBICHUS OT BBICOTHI
HaJ YPOBHEM MOps

Bec Bo3ayxa. ATmochepHoe
JlaBJICHUE

N3mepenue atmochepHOTro
nasienus. OneiT Toppuuenm
3aBUCHUMOCTB aTMOC(EepHOTO
JABJICHUS OT BBICOTHI HAJl yPOBHEM
Mops

bapomerp-anepoun. AtmochepHoe
JaBJICHHE Ha Pa3IUYHBIX BHICOTAX
Pemrenue 3amau mo reme "
ATtMocdepHoe maBneHue"

bu6nunoreka [IOK
https://m.edsoo.ru/ff0a2718

but6mmoreka [{OK
https://m.edsoo.ru/ff0a2826
but6mmoreka [IOK
https://m.edsoo.ru/ff0a2970

but6mmoreka [{OK
https://m.edsoo.ru/ff0a3136

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

bub6mmoreka [IOK
https://m.edsoo.ru/ff0a2b5a

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a2da8

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

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



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
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
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53

JleicTBUE KUIKOCTH U Ta3a Ha
MOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuiia

JlaGopatopHnas pabota
«OrnpeneneHne BhITAIKUBAIOIIEH
CHUJIbI, ICVCTBYIOIIEH Ha TENO,
MOTPY>KEHHOE B JKUIKOCTHY

Jlaboparopnast paboTta 1mo Teme
«MccnenoBanue 3aBUCHMOCTH Beca
TeJa B BOJE OT 00bEMa
MOTPYKEHHOU B KHUIKOCTh 9aCTH
Tena»

IlnaBanue Ten

JlaGopaTopHnasi pabora
"KonctpyupoBanue apeomeTrpa uiu
KOHCTPYUPOBAHUE JIOAKHU U
OIpeielIeHue €€
rpy30n0abEMHOCTH"

Pewrenue 3amau no remam:
«IInaBanue cynos.
Bo3nyxomiaBanue», «/laBnenue
TBEP/IbIX T, )KUJIKOCTEH U Ta30B»

Konrponsnas pabora o Teme
«/laBiIeHHE TBEPABIX TE, JKUIKOCTEH
1 ra3oBy/Bceepoccuiickast
IIpoBepoYHas pabota nmpu
IIPOBEJICHUH C UCIIOJIb30BAHNEM
KOMIIBIOTEPA

bu6nunoreka [IOK
https://m.edsoo.ru/ff0a3276

but6mmoreka [JOK
https://m.edsoo.ru/ff0a33fc

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

but6mmoreka [JOK
https://m.edsoo.ru/ff0a3a96

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
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64

Mexanudeckas pabota

MortHocTh. EqUHUIBI MOIITHOCTH

Ypok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MIPHU
noabéMe 1o Jjiectauie"”

IIpocteie MexaHu3Mbl. Poryar.
PaBHOBecue cui Ha peruare

Prruaru B TexHuke, OBITY U IPUPO/IE.

JlaGopatopHnas pabora
«HccnenoBanne ycioBui
paBHOBECHSI pbIyara

Pemrenue 3agau mo teMe «Y CIOBUSI
paBHOBECHSI pblyara

Koaddumnment nonesnoro aecTeus
Mexanu3ma. Jlaboparopnas pabota
«3mepenue KII/] HakinoHHOM
TIOCKOCTH

Pemrenne 3agau mo teme "Pabora,
mortmHocTh, KITJT"
Mexanudeckas dHEprusi.

Kunernueckas 1 noTeHIaIbHAS
SHEprus

3aKOH COXpaHEeHUsI MEXaHUUECKOM
SHEPTUu

YPOK-3KCIIEpUMEHT 10 TEME
"DKCEepUMEHTAIBHOE OTIPEICTICHHE

0.5

0.5

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

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

but6mmoreka [{OK
https://m.edsoo.ru/ff0a478e

but6mmoreka [{JOK
https://m.edsoo.ru/ff0a48a6

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

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

but6mmoreka [{OK
https://m.edsoo.ru/ff0a4360



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
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N3MEHEHHMS KHHETUYECKOU 1
[IOTEHIMATIbHON SHEPIUH IIPU
CKaThIBAaHWM TEJIa II0 HAaKJIOHHOM
mIockoctu"

Konrponbnas pabora o teme
«PaboTta 1 MOIITHOCTB.
Oueprusi»/Beepoccuiickas
IIpoBepoyHas paboTta mpu
MIPOBEICHUH Ha OyMa)KHOM HOCHUTEJe

PesepBHblit ypok. Pabota ¢ TekcTramu
o Teme "MexaHnyeckoe ABuxeHue"

PesepBHbIil ypok. Paborta ¢ TekcTramu
no Teme "JlaBieHue TBEPIBIX TEIl,
JKUJIKOCTEH U ra3oB"

PesepBubIii ypok. Pabora ¢ Tekctamu

o TeMe "Pabdorta. MOIIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB 110
I[TPOI'PAMME

68

12

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4eeb

but6mmoreka [{JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

Ne
n/n

Tema ypoka

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KHHETHYECKOW TEOPUH
Y UX OTIBITHBIC MTOJITBEPKICHUS
Macca u pazmep aTOMOB U MOJIEKYJ
Mopenu TBEPIOTO, KUIKOTO U
ra3o00pa3HOro COCTOSIHUH BeleCTBA
OO®bsicHeHHE CBOICTB TBEPOTO,
KHJKOTO ¥ Ta3000pa3HOTO
COCTOSTHHH BeI[ecTBa HA OCHOBE
HIOJIO’KEHHI MOJIEKYJISIPHO-
KUHETHYECKOU TeOpUn

Kpucrannnueckue u amopHbie Tena

CMaunBanue 1 KalTWJIIAPHOCTD.
HOBerHOCTHOC HaATAXCHHUC

TemnoBoe pacInpeHUC U CIKATUC

Temnepatypa. CB43b TEeMIEpaTyphbl
CO CKOPOCTBIO TEIUIOBOTO JIBHKEHUS
YaCTHII

Buytpennsist aneprus. CriocoOsl
W3MEHEHHS BHYTPCHHEH SHEPTHH

KoanuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTH4eckue
padoThI

JlaTa
U3YyYeHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

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

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

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

but6mmoreka [{JOK
https://m.edsoo.ru/ff0a5530

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

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



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
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Bunae! Terionepenaun

Ypok-koHpepennus "IIpaktuaeckoe
WCIIOJIb30BAHHUE TETUJIOBBIX CBOMCTB
BEIIIECTB U MAaTEPUAJIOB B IIEJISAX
sHeprocoepekeHus"

KonngecTBo TemoTsl. Y aenbHas
TCIINIOEMKOCTD

YpaBHEHHE TEIUIOBOTO OajaHca.
Terioo0MeH U TEII0BOE
paBHOBeEcHE

JlaGopaTtopHnas pabota
"UccnenoBanue ABJICHUS
Tero0OMeHa IpU CMEITMBAHUH
XOJIOAHOW U ropsiueit Boabl"

Pacuer xonngecTBa TEIUIOTHI,
HEO0OXOAMMOTO JIJIsi HarpeBaHUs Tea
Y BBIICIIIEMOTO MM MPU OXJIAXKICHUU
JlaGopaTtopHnast pabota
"OnpeneneHune yaenbHOU
TEIJIOEMKOCTH BenrecTna"

DHeprus TolvBa. Y ienbHas

TCIIOTA CrOpaHuA

IInmaBnenue u OTBCPACBAHUC
KPpUCTAJTNIMICCKUX TCJI. Y aenbHas
TCIJIOTA IIJIaBJICHUA

bubnunoreka [JOK
https://m.edsoo.ru/ff0a6412

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

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a6976

but6mmoreka [JOK
https://m.edsoo.ru/ff0a7088

but6mmoreka [IOK
https://m.edsoo.ru/ff0a6a98

bub6mmoreka [IOK
https://m.edsoo.ru/ff0a6bb0

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

but6mmoreka [JOK
https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
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JlaGoparopHas paboTa
"OnpeneneHue yaeabHOM TEII0ThI
TIaBJICHUS Jbaa"

[TapooGpa3oBaHue U KOHIEHCALUS.
Hcnapenue

Kunenne. Y nenpHas Temnora
napooOpa3oBaHus U KOHICHCAIIUH.
3aBUCUMOCTb TeMIEPaTypbl KUTICHUS
0T aTMOC(epHOTO JTaBICHUS

Bnaxnocts Bo3ayxa. Jlaboparopnas
pabora "Onpenenenne
OTHOCHUTENLHOM BIIAKHOCTHU
BO3ayXa"

Pemenue 3agau Ha onpeneseHne
BJIAJKHOCTH BO3TyXa

[IpuHIHIBI paOOTHI TETIIIOBBIX
nsurateneif. [lapoBas TypOuHna.
JlBuraTens BHyTPEHHETO CTOPAHMS

KIIJI TenoBoro aBurarers.
TenmoBrle IBUTATEIN U 3alllUTa
OKpYXaroIlIeH cpeabl

3aK0H COXpaHEHUs U TIPEBPAIICHHS
SHEPTUU B TEILIOBBIX MPOIleccax

[ToaroroBka Kk KOHTPOJILHOM paboTe
o Teme "TersoBbie SBICHHUS.
N3MeHeHune arperaTHbIX COCTOSIHUI
BenrecTna"

bu6nunoreka [IOK
https://m.edsoo.ru/ff0a72fe

but6mmoreka [{OK
https://m.edsoo.ru/ff0a740c

but6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

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

but6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

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



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
https://m.edsoo.ru/ff0a83f2
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KonTtponsHas pabota o teme
"TeruioBble ABJIeHUs. MI3MeHnenne
arperaTHbIX COCTOSIHUI BemiecTBa"

3H€KTpI/I3aI_II/I$I TCII. I[Ba poaa
QJICKTPHUYCCKUX 3aps10B

VYpok-uccienoBanue "DaeKTpU3anus
TeJI UHAYKUUEH U Ipu
CONPUKOCHOBEHUU"
B3anmoneiicTBre 3apsyKeHHBIX TEll.
3akon Kynona

DNEKTPUUECKOE TOJIE.
Hanpss>keHHOCTB JIEKTPUYECKOTO
noJs. [lpuHnun cynepno3unuu
BIIEKTPUYECKUX MOIEH

Hocwurenu anexkTpuueckux 3apsios.
OnemenTapHbli 3apsag. CTpoeHue
aToMa

[IpoBOHUKY U JUAIEKTPUKHU. 3aKOH
COXpPaHEHMs IEKTPUUECKOTO 3apsizia
Pemenue 3aga4u Ha npUMEHEHUE
CBOMWCTB 3JICKTPUYECKUX 3apsI0B
DNEKTPUUECKUN TOK, YCIOBHUS €r0
cyuiectBoBanud. ICTOUHMKH
JEKTPUYECKOTO TOKa

JleficTBHA DIIEKTPUYECKOTO TOKA

bu6nunoreka [IOK
https://m.edsoo.ru/ff0a86ae

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

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

but6mmoreka [{JOK
https://m.edsoo.ru/ff0a8ef6

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

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

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



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
https://m.edsoo.ru/ff0a96b2
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VYpok-uccnenosanue "JleiictBue
AJIEKTPUYECKOTO I10JIsI Ha
IPOBOJAHUKH U JTUAJIEKTPUKU"

QHCKTpI/ILIeCKI/Iﬁ TOK B MCTaJlJIax,
KHUOKOCTAX U ra3dax

DneKTpruyecKas menb 1 e€
COCTaBHbBIC YACTH

Cuiia Toka. JlabopaTtopHast pabora
"N3mepeHue U peryaupoBaHUe CUIIbI
ToKa"

DNEKTPUUECKOE HAMPSKEHHE.
Boasr™metp. JITaboparopHas pabota
"N3mMepeHue U peryaupoBaHue
HarpsokeHus"

COHpOTI/IBJ'ICHI/IC IIpOBOAHUKA.
Y aenbHOE COIMPOTUBJICHUC BCIICCTBA

JlaGopaTtopHnast pabota
"3aBUCUMOCTD JIEKTPUIECKOTO
COTPOTUBIICHUS IPOBOJIHUKA OT €T0
JUTMHBI, TJIOLIAIU TIOTIEPEYHOTO
Ce4eHHUs U MaTepuana"

3aBUCUMOCTH CHJIBI TOKA OT
HanpsokeHus. 3akoH Oma A
y4acTKa [enu

JlaGopaTtopHnast pabota
"HccnenoBaHue 3aBUCUMOCTH CHIIBI
TOKa, UIYIIEr0 Yepe3 PEe3UcTop, OT

0.5

0.5

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

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

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

but6mmoreka [JOK
https://m.edsoo.ru/ff0aa738

but6mmoreka [{JOK
https://m.edsoo.ru/ff0aa738

but6mmoreka [JOK
https://m.edsoo.ru/ff0aad44a

bubmuoreka [JOK
https://m.edsoo.ru/ff0aa04e



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
https://m.edsoo.ru/ff0aa04e

47

48

49

50

51

52

53

54

COTPOTHUBIICHUS PE3UCTOPA U
HaIpsKEHUs Ha pe3ucrope”

HOCJ’ICI[OBaTeJ'IBHOC " napajijiCJIbHOC
COCAUHCHUA IIPOBOAHUKOB

JlabopaTtopnas pabora "I[IpoBepka
IIpaBUJjIa CIIOKEHUS HAIIPSIKECHUN
IIPU [IOCIIEIOBATEILHOM COEIMHEHUU
JIBYX pe€3UCTOpOB"

JlaGopaTtopnas pabora "I[IpoBepka
npaBuJjIa JJisi CUJIbI TOKA MIPH
napajuieIbHOM COEAMHEHNUN
pe3uctopon”

Pemenue 3aga4u Ha npUMEHEHUE
3akoHa OMa 1Sl pa3IngyHOrO
COCTMHECHUS TIPOBOTHUKOB

PaboTa 1 MOITHOCTD
AIIEKTPUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

JlaGopaTtopHnas pabota
"OnpeneneHre paboThl U MOITHOCTH
AIIEKTPUYECKOrO TOKa"

DJIEKTPUYECKUE LEMU U
NOTPEOUTEH SICKTPUUECKOM
sHepruu B ObITy. KopoTkoe
3aMBIKaHHE

[ToaroToBka K KOHTPOJIBHOM padboTe

1o TeMe "DIEKTPUUYECKUE 3apsibl.
3apspKeHHbIE Tena U UX

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

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

bu6nuoreka [IOK
https://m.edsoo.ru/ff0aaf8a

but6mmoreka [JOK
https://m.edsoo.ru/ff0ab124

but6mmoreka [JOK
https://m.edsoo.ru/ff0ab3e0

but6mmoreka [{JOK
https://m.edsoo.ru/ff0ab660

bubmuorexa [JOK
https://m.edsoo.ru/ff0abd2c



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
https://m.edsoo.ru/ff0abd2c

55

56

57

58

59

60

61

B3auMoiericTBUS. I10CTOIHHBIN
AJIEKTPUYECKUI TOK"

KonrponbHas padora no teme
"DnexTpuueckue 3apsabl.
3apsKEHHBIE TENIA U X
B3aumozencTus. IlocTosHHbIN

anekTpuyeckuii Tok"/Beepoccuiickas

IpoBepoyHas paboTta mpu
MPOBEJICHUH C MCTIOIB30BAHUEM
KOMITIbIOTEPA

[TocTostHHBIE MATHUTBHI, KX
B3aWMO/ICVICTBUE
Vpok-uccnenoanue "N3yuenue
MOJIEH MOCTOSTHHBIX MarHUTORB"

MaruutHoe nosie. MarauTHoe moJie

3eMIu B ero 3HaueHHe JJIA )KU3HH Ha

3emiie

OmneIT OpcTena. MarauTtHoe 1osie
AJIEKTPUYECKOr0 TOKa MarHutHoe
IMOJIC KaTYUIKH1 ¢ TOKOM

[IpumeHeHHe AIEKTPOMArHuTOB B
texauke. Jlaboparopras padbota
"N3y4yeHue neiicTBUSI MarHUTHOTO
0JIs1 HA TPOBOJHUK C TOKOM"

DIEKTPOABUTATEIb IOCTOSIHHOTO
Toka. Mcrnons3oBanue
ANEKTPOJABUrATENICH B TEXHUYECKUX
YCTPOKCTBAX U HA TPAHCIIOPTE.
JlaGopaTtopHnast pabota

0.5

bu6nunoreka [IOK
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/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

62

63

64

65

66

67

68

"KoHCTpyupoBaHue U U3yUeHHE
paboThl AnekTpoaBUraTeNs"

OnbiTel Papajnes. 3akoH
3JIEKTPOMArHUTHON MHIYKIHUU.
[IpaBuno Jlenna

Onektporereparop. CrocoObl
MOJTYYCHHUS DIIEKTPUUICCKONH SJHEPTUH.
DJIEKTPOCTaHIIMK Ha
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPTUU

[ToaroToBKa K KOHTPOJIHHOM padboTe
1o TeMe "DJNEeKTpUYECKue u
MAarHUTHBIC SIBJICHUS"

KonTponbHas paboTa o teme
"DNeKTpuYeCKrne U MarHUTHbIE
sieHus"/Beepoccuiickas
poBepoyHas paboTa mpu
MPOBEJICHNHN Ha OYMa)KHOM HOCHUTEIE
Peseprubriil ypok. Pabora ¢ Tekctamu

o teMe "TemsoBkle sBiIeHUA"

PesepBHrlit ypok. PaboTta ¢ Tekctamu
no teme "[locTosTHHBIIM
ANEKTPUIECKUH TOK"

PesepBHelit ypok. Pabota ¢ Tekctamu
no Teme "MarHuTHble siBJIeHUS"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

14.5

bub6mmoreka [IOK
https://m.edsoo.ru/ff0acbh14

bub6mmoreka [IOK
https://m.edsoo.ru/ff0accbe

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



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 JIBH)KEHUH T10
HAKJIOHHOM IIOCKOCTH"

CBoOonmHoe 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 [JOK
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"

Pemenue 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

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
3aKpEIUIEHHOW OCBIO BPAILICHHUS.
MowmeHnT cuibl. LleHTp TspkecTn

PaBHOBeCHE MaTepUaIILHON TOYKHU.
AOGcoImoTHO TBEPOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKPEIUIEHHOW OCBIO BPAILICHHUS.
MowmeHnT cuibl. LleHTp TspkecTn
Pemenue 3amay mo reme "MoMeHT
cunbl. LlenTp TsKecTH"

[ToaroroBka Kk KOHTPOJIBHOMU paboTe
mo Teme "MexaHHYecKOoe IBIKCHUE.
BzaumoneiictBue ten"

bu6mmoreka [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

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0b02b4

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



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

30

31

32

33

34

35

36

37

38

39

40

Konrponsnas pabora o Teme
"MexaHnyecKoe IBUKEHUE.
Bsaumoneiictsue Ten"

Nmmnynsc Tena. IMITyabc CHIIBL.
3aKOH COXpaHEHMsI UMILYJIbCA.
VYupyroe u Heynpyroe
B3aUMOJICHCTBUE

Pemrenue 3agad mo reMme "3akoH
COXpaHEHHUs umIryJnca'

VYpok-koHpepenus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"

Mexannueckasi paboTa ¥ MOIIIHOCTb

Pabora cuitbl TSKECTH, CHITBI
YIPYTOCTH U CHJIbI TPEHUS

JlaGopaTopHnast paboTa
«Ornpenenenue pabOThI CUIIBI TPEHUS
IIPYU PaBHOMEPHOM JIBIKEHHHU Tella
110 TOPU30HTAEHON TTOBEPXHOCTH

CBs3b 3HEpruu U paboTHI.
IToreHumanbHas SHEPrus
Kunernueckas sneprus. Teopema o
KMHETUYECKOW SHEPTUU

3aKOH COXpaHEHUs SHEPTUH B

MCXaHUKEC

Jlaboparopnas pabota «/3ydyenue
3aKOHAa COXPAHEHUS SHEPTUID)

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb06ec

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb07fa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b096¢c

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b0a84

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

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

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b12fe



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe

41

42

43

44

45

46

47

48

49

50

KonebarenbHoe IBUXKEHUE U €T0
XapaKTePUCTHKU

3aTyxaromue KojieOaHusl.
BoinyxaeHHbIC KOeOaHUS.
Peszonanc

MareMaTHyecKuil ¥ Npy>KUHHBIA
MasiTHUKU

VYpok-uccienoanue «3aBUCUMOCTh
nepuo/ia KojiebaHui OT )KECTKOCTH
IIPY>KUHBL ¥ MACCHL I'Py3a»

[IpeBpareHre SHEPTUU IpU
MEXaHUYECKUX KOJIeOaHUIX

Jlaboparopnas pabota
«OrmpeenieHue 4acToThl M Ieproia
Kose0aHui Mpy>KMHHOTO MasiTHUKA

Jlaboparopnast pabota «I[IpoBepka
HE3aBUCHMOCTH TIEpHOJIa KOJIeOaHMit
rpy3a, MOJIBEIIEHHOTO K HUTH, OT
MAacChl Tpy3a»

Mexanunyeckue BoaHbl. CBOMCTBA
MeXaHW4YeCKUX BOJH. [IpononabHble 1
MTONIEPEYHBIE BOJIHBI
VYpok-koHpepeHuus "Mexannyeckue
BOJIHBI B TBEPIAOM TEJIE.
Ceiicmuueckre BOJTHBI"

3Byk. Pacnipoctpanenue n
OTpa)K€HHUE 3BYyKa

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

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

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b197a

bu6mmoreka [{OK
https://m.edsoo.ru/ffOb21fe



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

51

52

53

54

55

56

57

58

59

60

Ypoxk-uccnenoanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

I'poMKOCTB 3BYKa M BHICOTA TOHA.
AKyCTUYECKHUI pe30HaHC
VYpok-koudepenuus "YabTpa3Byk u
nH(]pa3ByK B MPUPOJIE U TEXHHUKE"
[ToaroroBka K KOHTPOJILHOU paboTe
10 TeMe "3aKOHBI COXPaHEHHUS.
Mexanndeckue KojaeOaHusl ¥ BOJHBI'

KonTponbhas pabota mo Teme
"3aKOHBI COXpaHEHHUS.
Mexanndeckue KojieOaHus U BOJIHB!'

DIEeKTPOMarHuTHOE MoJe.
DNeKTpOMarHuTHbIE BOJTHBI
CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH
Ypok-koupepennus "[lkana
AJE€KTPOMArHUTHBIX BOJIH.
Hcnonb30BaHue 3J1EKTPOMArHUTHBIX
BOJIH JIJIs1 COTOBOM CBsI3U"

VYpok-uccnenosanue "M3yuenue
CBOICTB SJICKTPOMArHuTHBIX BOJIH C
MTOMOIIBI0 MOOMITBHOTO Tesedona"

Pemenue 3a1a4 Ha OIIpCACIICHUC
HaCTOTHI U JJIMHBI
QJICKTpoMar HUTHOM BOJIHBI

'

'

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0

bu6mmoreka [{OK
https://m.edsoo.ru/ffOb2abe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2fe6

bubmuoreka [JOK
https://m.edsoo.ru/ff0b2c6c



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

61

62

63

64

65

66

67

68

69

DneKTpOMarHuTHas IpUpo/ia CBETa.
CxopocTts cBeta. BonHoBbie
CBOICTBA CBETa

Hcrounuku ceera. IIpsaMonuneitnoe
pacnpoCTpaHEHUE CBETA. 3aTMEHHUS
Connua u Jlynst

3aKOH OTpa)K€HHsI CBETA. 3epKaia.
Pemenuie 3a1a4y Ha prUMeHEHHE
3aKOHa OTPaKEHUs CBETA

[Ipenominenue cBera. 3aKoH
MIPEJIOMJICHUS CBETa

[TonHOE BHYTpEHHEE OTpaXKEHUE
cBeTa. Vcronmn30BaHue TOJTHOTO
BHYTPEHHETO OTPAXKEHMU B
OIITHYECKUX CBETOBOAX

JlaGopaTopHnast paboTa
"NccnenoBanue 3aBUCUMOCTH yria
IPEJIOMIIEHUS CBETOBOIO JIyda OT
yIJIa MaJIeHUs] Ha TPAaHUILIE "'BO3TyX-

nn

CTEKJIO
VYpoxk-koHpepeHus

"M cnoib30BaHKE TTOJIHOIO
BHYTPEHHETO OTPAXKEHHUS:
CBETOBOJIBI, ONITUKOBOJIOKOHHAS
CBs3b"

JInusel. OnTryeckas cuia JUH3bI

[TocTpoenue n3o0pakeHUi B JIMH3AX

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b31d0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3658

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b38c4

Bbu6mmoreka [JOK
https://m.edsoo.ru/ffOb3aea

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3c5c

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0b3f2c

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



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

70

71

72

73

74

75

76

77

78

JlaGopaTopHnast pabora
"Onpenenenre GokycHOTO
PaCCTOSHHS ¥ ONITUYECKON CHITBI
cobuparomiet TUH3b1"

VYpoxk-koHpepeHuus "OnTuyeckue
JIMH30BBIE TPUOOPHI"

I'ma3 kak onruyeckas cucTema.
3penue

Ypok-koudepennus "JledekTs
3penus. Kak coxpanurs 3penue"
Paznoxenue 6e10ro cBeTa B CIEKTP.
Omnertel HetoTona. Croxenue
CHEKTPANILHBIX I[BETOB. Jlucnepcus
cBeTa

JlaGopaTopnas pabdora "OnbITh IO
pas3ioKeHuIo 6eJI0ro CBeTa B CIEKTP
1 BOCIIPUSTHUIO 1IBETA IPEIMETOB IIPU
uX HaOJIOICHNH Yepe3 BETOBhIC
¢bunbTpeI"

VYpok-nipaktukyM "BoaHoBbIE
CBOMCTBA CBETA: IUCIIEPCHS,
uHTepdepenus u quppaxuus'”
OmnbiThl Pesepdopaa u miianerapHas
MO/JIeJIb aTOMa

[Tocrynatel bopa. Moaens atoma
bopa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b4206

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cOa7e

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c0f4c

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cOe2a

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0c12a8



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

79

80

81

82

83

84

85

86

87

88

89

90

91

Hcnyckanue v nOroneHue cBera
aromoM. KBanTel. JInHeuaTwie
CIIEKTPBI

Ypoxk-mipaktukym "Habmtonenue
CIIEKTPOB UCITyCKaHUS"

PagnoakTUBHOCTE U €€ BUIBI

CtpoeHne aTOMHOTO s1pa.
Hyknonnas Mmonenb
PannoakTuBHBIE TpEeBpaIeHUsI.
M3oTtonsl

Pemenue 3amad mo teme:
"PannoakTuBHBIE MpeBpaleHus"
[Tepuon monypacnana
VYpoxk-koHpepeHus
"PannoakTuBHBIE U3TyUEHHUS B
NpUPOAE, MEAUIIUHE, TEXHUKE"
SAnepHble peakuu. 3aKOHBI
COXpaHEHUs 3apsJI0BOTO U
MacCOBOT'O YHCEI

DHeprus CBA3U aTOMHBIX SEP.
CBs13bp MacChl U SHEPTUU

Pemenue 3agau no reme "SAnepueie
peakuun"

Peakuuu cunTe3a u neneHus saep.
Ucrounnku sneprun CosHIA U 3BE3]T
VYpoxk-koHpepenuus "AnepHas
sHepreTuka. JlencTeus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c144c

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

bu6mmorexa [{OK
https://m.edsoo.ru/ff0cl1672

bu6mmorexa [{OK
https://m.edsoo.ru/ff0cl18ac

Bbu6mmorexa [JOK
https://m.edsoo.ru/ffOclal4

bu6mmorexa [JOK
https://m.edsoo.ru/ff0clb4a

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0clc58

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0cld7a

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



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
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pPaAMOaKTUBHBIX U3ITy4YE€HUH Ha
JKUBBIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJILHOM paboTe
110 TeMe "DIIEKTPOMAarHUTHOE TOJIE.
ONEKTPOMAarHUTHBIE BOJIHBI.
KBanToBsie siBieHus"

KonTponbhas pabora no teme
"DIEeKTPOMAarHUTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJIHBI.
KBanrtoBsie siBeHus"

[ToBTOpeHue, 06001IEeHNE.
JlaGopaTopHbie pabOTHI 1O KypcCy
"BzaumoneiictBue ten"

[ToBTOpenue, o600menue. Pemenue
pacyYeTHBIX U KaueCTBEHHBIX 3a71a4
no Teme "TermnoBble nmponecch”

[ToBTrOopenue, o6o0menue. Perenne
pacyeTHBIX U KaUECTBEHHBIX 3a/1a4
o Teme "KII/] TermoBbix
JBUTATEINEeH"

[ToBTOpenue, o6o0menue. Perenne
pacyeTHBIX U KAYECTBEHHBIX 3a/a4
no reme "KIIJ[ anexTpoycraHoBOK"
[ToBTOpeHue, 06001IeHUE.

JlaGopaTopHbie pabOTHI IO Kypcy
"CBeToBbI€E sIBIEHUA"

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

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c245a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2a22

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c2b30

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



https://m.edsoo.ru/ff0c223e
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

[ToBTropenue, o6o0menue. Padora ¢

Bbu6aunorexa LIOK
99 TEKCTaMU 110 TeMe "3aKOHBI 1 1

https://m.edsoo.ru/ff0c2d6a

COXPAaHEHHUS B MEeXaHHKe"

IToBTropenue, o6o0menue. Padora ¢

bu6mmoreka [JOK
100 "K 1
TeKCTa}:m to reme "Kozearis i https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TekcTaMi 110 TeMe "CBETOBBIE 1 bubmmorexa [TOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS

[ToBTOpenue, 06o61meHue. Padora ¢

102 TekcTamu 1o Teme "KBanToBas u 1
snepHas pusuka"

OBILEE KOJIMYECTBO YACOB I10

[TPOIT'PAMME 102 3 2t


https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




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

» dusuka 9 knacc/ [Mypeimera H.C., Baxeesckas H.E., Yapyrun B.M. O6mecTBo
C OrpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODA»; AKIIMOHEpHOE O0IIECTBO

«M3parenscTBO «IIpocBemenuey

METOAUYECKHE MATEPHUAJIbI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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