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MOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOrO o0O0mIero o00pa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIO)KEHH M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€ToM (penepanbHOi paboueld mporpaMMbl BOCHUTAHUS U
Konnenuu npenonaBanust yue6Horo npeamera « Du3nkay.

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOrO oOmIero o00pa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIO)KEHH M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOII 00pa30BaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuetoM (penepanbHO paboueid mporpaMMbl BOCIIUTAHUS U
KOHIIEIIIUY MIPenoiaBaHus yueOHoro npeamera «Dusukay.

Copepxkanue mnporpaMMmbl 10 (QU3MKe HampaBieHO Ha (HopMUpOBaHHE
€CTECTBEHHOHAYYHOH TIpaMOTHOCTH OOyYaroUIMXCsi U OpPraHU3ALMIO H3YUYECHUS
¢u3MKu Ha AEATEIHLHOCTHOW OcHOBEe. B mporpamme mo (u3nKe y4YWUTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpemmera B peanusanuu TtpedboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM Pe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTI'O 00IIEro 00pa3oBaHusl.

[Tporpamma no (u3uKe ycTaHaBIMBAET paclpezesieHne yaeOHOro MaTepuana
1o rogam oOydenus (IO Kjaccam), mpejjiaraeT MpUMEPHYI0 MOCIe0BaTeIbHOCTh
U3YYEHUS! T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEPKaHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEH 00yJarouXxcsl.

[Iporpamma mo ¢Qusuke pa3paboTaHa ¢ LENbIO OKa3aHUS METOIUYECKOU
IOMOIIM YYUTENIO B CO3/IaHUU paboueill mporpaMMBl 10 y4eOHOMY MpEIMETY.

®dusurka sSBIAETCS CUCTEMOOOPA3YIOLIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOJIbKY (U3UYECKHE 3aKOHBI JieKaT B OCHOBE IIPOILIECCOB U
SBJICHUHN, W3y4YyaeMbIX XHUMHEH, OuoJiorued, acTpoHOMUEeW U (HU3NUYECKOU
reorpaduell, BHOCHUT BKJIaJ B E€CTCCTBEHHOHAyYHYI) KapTUHY  MHUDA,
MPEeIOoCTaBIsieT HamOoJiee SCHble O00pa3ibl NPUMEHEHHsS HAYYHOTO METOojIa
MO3HAHUSA, TO €CTh CII0CO0A MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna w3 raaBHBIX 3a7a4 (PU3MUECKOTO OO0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHHsl COCTOMT B (POPMHUPOBAHWUU ECTECTBEHHOHAYYHON TI'PaMOTHOCTH U
UHTEpEca K HayKe y 00y4aroluxcsl.

N3yuyenne ¢Qusuku Ha 0a30BOM ypOBHE TPENIONAraeT OBJAJCHUE
CJIENYIOIMMUA KOMIIETEHTHOCTSIMHU, XapaKTEePU3YIOUUMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICI0BAHNUS;



HHTCPIIPCTUPOBATL MAAHHBIC KW HCIIOJIB30BATbh HAYYHBIC AOOKA3aTCIbCTBA
JJIA TIOJIYUYCHUA BBIBOOBY.

[lenn wusyueHuss (uU3MKK HA YpPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
ompejeNieHbl B KOHICNIMM MpenoAaBaHus ydeOHoro mpeamera «®Pusmka» B
oOpa3oBarenbHbIX opraHu3zanusax Poccuiickoin @eaepauuu, pean3yrOMIMX
OCHOBHBIE 00111€00pa30BaTENbHbIE TPOrPAMMBI.

Lenu nzydyenust pusuku:

npuoOpeTeHrne HHTepeca MW CTpeMJIeHUs OOydalomuxcs K HaydHOMY
U3YYCHUIO TPHUPOABI, Pa3BUTHE WX HHTEJUIEKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI];

pPa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJIE MMO3HaHUs U (PopMUpOBaHUE
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOLIUM SIBJICHUSM;
dbopMupoOBaHHE HAYYHOTO MHPOBO33PEHHsI KakK pe3yJbTaTa H3y4YeHUS
OCHOB CTPOCHHS MaTepuu 1 (pyHAaAMEHTaIbHBIX 3aKOHOB (PH3UKU;
dbopMHupoBaHrE TPEACTABICHUA O poyid (DU3UKH JUIsl PA3BUTHUS JAPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  MpEACTaBIEHUHA O  BO3MOXHBIX  cepax  Oyayuiei
po(ecCHOHaNBHOM NESITEIHHOCTH, CBI3aHHOUW ¢ (DM3UKOM, TOATOTOBKA K
JanbHenIeMy oO0y4eHHUI0 B 3TOM HaIPaBIICHUH.

JlocTikeHne 3TUX IeNield mporpaMMbl M0 (U3WMKE Ha yYpPOBHE OCHOBHOTO
o01ero 00pa3oBaHus 00ECIeYMBACTCA PEIICHUEM CIIEYIONINX 3a/1au:

NpUOOpETeHUE 3HAHMA O JUCKPETHOM CTPOCHHHM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, DJJCKTPUYCCKUX, MATHUTHBIX W KBAHTOBBIX
SIBIICHUSIX;

npUOOpEeTEHNE YMEHHI OINMCHIBATh U OOBSACHATH (PU3NUYCCKUE SBICHUS C
UCTIOJIb30BaHUEM TIOJTYUYCHHBIX 3HAHU;

OCBOCHHE METOJIOB pCIICHUS MPOCTEHINMX pacyeTHBIX 3adad ¢
WCIIOJIb30BaHUEM bu3IIecKuX MOJIETIeH, TBOPYECKHUX u
MPAKTUKOOPUEHTHPOBAHHBIX 33/1a4;

pa3BHUTHE YMEHUU HAOJIOIaTh MPUPOIHBIC SIBJICHUS M BBITIOTHATH OTBITHI,
nabopaTtopHble  pabOTBl W AKCHEPUMEHTANIbHBIC HCCIEIOBAHUS  C
WCIIOJIb30BAaHUEM U3MEPUTEITHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThI C MHPpOpMANUEH (HU3UIECKOTO COJCPIKAHMS,
BKJIIOYasi UHPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUAX (QU3HUKH, aHATIU3 U
KPUTHYECKOE OlICHWBaHNE WHPOPMAITUH;

3HAKOMCTBO €O chepamu podheCCUOHATIBHON AESITEIbHOCTH, CBI3aHHBIMU
¢ GuU3NKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUAX (PU3UUECKON HAYKH.



OO61iee urciio YacoB, PEKOMEHOBAaHHBIX 711 U3yueHus GU3NKK Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 dacoB (2 yaca B Hejien0), B 8 kinacce — 68
yacoB (2 uwaca B Hemeno), B 9 kmacce — 102 gaca (3 yaca B HEHEI).

[Ipennaraemsiii B mporpamMMe o ¢Gu3MKe nepedeHb JabopaTOpHBIX padoT U
OTIBITOB SIBIISIETCS PEKOMEHIATEIbHBIM, YUUTEIh JIelaeT BHIOOp MpU MPOBEACHUU
Ja00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
00ydJaronmxcsi, CUCKa AKCIIEPUMEHTAIBHBIX 3aJaHui, MpeiaraéMbplXx B pamMKax
OCHOBHOT'0 TOCY/IApPCTBEHHOTO dK3aMeHa 1o (Pu3uKe.



COJEPKXAHUE OBYUYEHUA

7 KIIACC
Du3uka 1 e€ poJb B MIO3HAHUHU OKPYKAKOIIEro MUpa.

®usuka — Hayka O mpupoxe. SBinenHus npuponpl. Ousznueckue sBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, DJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbl. M3Mmepenue Qusnueckux BeauyuH. Puznyeckue
npubopsl. [TorpemnocTs n3mepennit MexxayHapoanas CuCTeMa eIuHHII.

Kak ¢u3uka u jApyrue ecTeCTBEHHbIE HAyKM H3Y4YaloT TMPUPO.Y.
EcTecTBeHHOHAyUHBI METOJl TMO3HAHUA: HAOJIOJEHUE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBUKEHUE TUIOTE3, SKCIIEPUMEHT 10 MTPOBEPKE TUMOTE3, OOBICHEHUE
HaOmoaemMoro siBieHust. Onucanue PuU3NIeCKux SBJICHUHN C TOMOIIbIO MOJIeei

Jemoncmpayuu.

1. MexaHnudeckue, TEIUIOBBIC, JJIEKTPUYECKUE, MATHUTHBIEC, CBETOBBIC

SIBIICHUSL.
2. ®duznueckue npuOOPHl U MPOLEAYypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
(G POBBIM PUOOPOM.

Jlabopamopnuie pabomuel u onvimol.

1. OmpeneneHne EHbI ASIEHUS Kbl U3MEPUTEIBHOTO MPUOOpa.

2. N3mepeHue pacCTOSAHUU.

3. H3mepenne o0bEéMa KUAKOCTU U TBEPJOTO Tea.

4. OmnpeneneHue pa3sMepoOB MaJbIX TEN.

5. M3mepenue Ttemmeparypbl MPU MHOMOIIM KUJIAKOCTHOIO TEPMOMETpa H

JaTYMKA TEMIIEPATYyPBbl.
6. IIpoBeneHue uccinenoBaHus IO NPOBEPKE TUIIOTE3bl: JAIBHOCTH IMOJETA
niapuka, MymeHHOTro FOpPU30HTaIbLHO, TeM OOJibllle, 4YeM OOJIbIlIe BHICOTA
IyCKa.
IlepBoHayabHbIEC CBEACHUA 0 CTPOCHUM BellecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJIb, HX pa3Mmepbl. OINbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmxeHne wactui BemecTBa. CBSA3b CKOPOCTM JBHXKEHHSI YacCTHL] C
teMrneparypoil. bpoyHoBckoe nBmwkenue, auddys3us. BzaummoneiicTBue yacTuil
BEILIECTBA: IPUTSHKEHNUE U OTTAIIKMBAHHUE.

ArperaTHbpl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPHABIX
(kpucTamuiM4eckux) Teja. B3auMocCBsi3b MEXKIy CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M MX aTOMHOMOJEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

JHemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO JABMXKEHHUS.

2. HaGmonenue nuddyzuu.



3. HaGmionenue — siBmeHuid,  OOBSACHAIOMIMXCA  NPUTSHKEHUEM WM
OTTAJIKNBAaHUEM YACTHUI] BEUIECTBA.

Jlabopamopnsie pabomul u onvimol.

1. OueHka JuamMerpa aroMa METOJOM PSAAOB (C  HCIOJIb30BAHHEM

dotorpaduii).

2. OnpIThI 10 HAOIIOJEHUIO TETJIOBOIO PACIIMPEHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

JIBu:keHne u B3anMoeiicTBHE TeJl.
Mexanuueckoe ABUXKeHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKEHUE.
Ckopoctb. CpenHssi CKOPOCTh HpH HEPABHOMEPHOM ABWKEHHMH. Pacuer myTu u
BPEMEHHU JIBUKECHUS.
SBneHne uHEpUMHM. 3aKOH HMHEPLUHU. B3amMoaeicTBHE Tesl KaK NpPUYMHA
U3MEHEHHUS] CKOPOCTH JBW)KEHHMs Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[TnotHOoCTh BemecTBa. CBSI3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ] B €IUHULE
o0bema BellecTBa.
Cuita Kak XapakTepucThka B3auMozeucTBHs Tesl. Cuiia ynpyroctd M 3aKOH
I'yka. 3mepeHne cuibl ¢ MOMOIIbIO JUHAMOMETpA. SIBJIEHUE TATOTEHUs U CuUiia
TsokecTu. Cuiia TsHKecTH Ha Apyrux mianerax. Bec tena. HeBecomocts. Crnoxenune
CWJI, HAPABJIEHHBIX 0 OJHOW IpsAMoM. PaBHoxencTByromas cwi. Cuiia TpeHus.
TpeHne CKOJIbKEHU U TPEHUE MOKOs. TpeHHne B MPUPOJIE U TEXHUKE.
Hemoncmpayuu.
1. HaGnrogeHne MexaHMYeCKOTro IBUKEHUS TeNa.
2. HM3mepeHune CKOpOCTH NPSMOJUHENHOTO IBUKCHUS.
3. HaOmronenue siBneHus WHEPIUU.
4. HaOmroneHve n3MeHeHus1 CKOPOCTHU MPU B3aUMOJICHCTBUH TEJI.
5. CpaBHEHHME Macc M0 B3aUMOJEHCTBUIO TEJL.
6. CnokeHue Cui, HapaBJIEHHBIX [0 OJHON MPSIMOM.
Jlabopamopnsie pabomul u onvimol.
1. OnpezesieHHe CKOPOCTH PAaBHOMEPHOI'O JIBMXKEHMS (IIApUKaA B KUIKOCTH,
MOJIEJIN DJIEKTPUUECKOT0 aBTOMOOWIISI M TaK J1ajiee).

2. OmpejneneHue CpeaHEH CKOPOCTH CKOJNBKEHHS Opycka WM IIapuKa IO
HaKJIOHHOM IIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOIO TeNa.

4. OmbITHI, JIEMOHCTPHUPYIOIINE 3aBUCUMOCTH pacTsbkeHus (nedopmarun)
NPY>KUHBI OT IPUIOKEHHON CHUIIBI.

5. OmbIThl, I€MOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbl TPEHUS CKOJIBKEHHS OT
BEca Teja M XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

JaBienue TBEPABIX TeJI, ;KUIKOCTEH U ra3oB.



Hasnenue. CriocoObl yMEHBIIEHHs U YBEIUUEHUs AaBiieHus. [[aBienue rasa.
3aBUCUMOCTh JaBJEHUS raza oT oObema, Temmeparypsl. llepenaua naBieHus
TBEPJABIMU TEJIAMM, XUIAKOCTAMU U raszamu. 3akoH Ilackansa. IIneBmatmueckue
MalIMHbl. 3aBUCUMOCTb JABJEHUS >KHJIKOCTH OT TJIyOMHBL. [ 'mapocraTmyeckuid
napagokc. Coobmaromuecs cocynpl. ['uapaBmnueckue MEXaHU3MBbl.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpuunHbBI CyliecTBOBaHUSA
BO3yIIHONW 00o0souku 3emiu. OmnbiT Toppuuemnu. M3mepenue armochepHOro
JaBJeHusl. 3aBUCUMOCTh aTMOC(EPHOIO JAABJICHHS OT BHICOTHI HaJl YPOBHEM MOPAI.
[TpuGops! 11t U3MEepeHns aTMOC()EpHOTO TABICHHUS.

JlelicTBHE KUIAKOCTH M ra3a Ha MOTPYKEHHOE B HHUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTB JAAaBJIEHUs ra3a OT TEMIEPaTyphl.

[lepenaya naBneHUs )KUIKOCTBIO U TA30M.

CooOmaromuecs cocyibl.

['mapaBiuueckuit mpecc.

[IposiBneHue necTBUs aTMOCHEPHOTO JaBICHUS.

3aBUCHMOCTh BBITAIKUBAIOUICH CHIIBI OT 00BEMa MOTPYKEHHOM dYacTH
T€Ja ¥ IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BRITANKUBAOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YCJOBHME IUIaBaHUs TEJN: IJIABAHUE WJIM MOTPYKEHUE TEJ B 3aBUCHUMOCTH
OT COOTHOUIEHUS IUIOTHOCTEN TEJA U KUIKOCTH.

Jlabopamopnsie pabomuol u onvimol.

1. HccrnenoBanue 3aBUCMMOCTH Beca Tela B BOJIE OT 00bEMA MOTrpyKEHHOM B
XKUJKOCTb YaCTH TeEJA.

2. OnpenesieHUE  BBITAIKUBAIOWIEH  CHIIbL, JEHCTBYIOUIEH Ha  TEJo,
NOTPYKEHHOE B JKUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CHIIBI, JEHCTBYIOIIEH HA TEIO
B KUJKOCTH, OT MacChl TeJa.

4. OnpIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJIKHUBAIOIICH  CHJIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOIpyKEHHOW B
KUJKOCTb YaCTH TEJIa U OT IVIOTHOCTH JKUJIKOCTH.

5. KoncTtpyupoBanue apeomerpa MWIM  KOHCTPYMPOBAaHHE JIOAKH W
OlpeaeieHUE €€ TPy30H0AbEMHOCTH.

Pa6oTa u MOIIHOCTH. JHEPIHS.

Mexanuueckas padbota. MOUTHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IIpaBuiio
paBHOBecHsl pbluara. [IpumeHeHHe TmpaBuiIa paBHOBECHS pbluara K OJIOKY.
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«3onotoe mpaBwio» MexaHuku. Koadduuuent mnonesHoro aeWctBusa (naunee —
KIIJl) mpocteix Mexanu3moB. [IpocThie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckass odHeprus. KuHeTtmyeckas W IOTEHUHAJIbHAS  DHEPTHUS.
[IpeBpalenre 0OTHOTO BUIA MEXaHUYECKOW IHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHUKE.

Hemoncmpauyuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Omnpenenenue paOOTHI CUIBI TPEHUS NPHU PABHOMEPHOM ABM)KCHHUU Tela

110 TOPU3OHTAIBHOU ITOBEPXHOCTH.
2. HccnenoBanue ycioBUM paBHOBECHS pblyara.
3. W3mepenue KII/] HakIOHHOM IJIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAaHECHUS MEXAHUYECKON DHEPIUH.
8 KVIACC

TensioBbie sIBJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOECHUS
BeliecTsa. Macca M pasMmepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAIOIINE
OCHOBHBIE IIOJIOXKEHHS MOJIEKYJISIPHOKMHETUYECKON TEOPHH.

Mopenu TBEPAOro, >KHAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucrammueckue u amopdueie Tesna. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPIABIX TEJI HAa OCHOBE IIOJOKEHUM MOJIEKYJIPHO-KMHETUYECKOW TEOPHH.
CMaunBaHNe U KanWUIApHBIE sBIEHUS. TemoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3zb TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yacTull. BuyTpennsss sHeprus. CnocoObl HM3MEHEHHS BHYTPEHHEH OJHEpPruu:
Terionepeaaya u COBEpLIEHUE paboTHI. Bunpr TEIJIONEPEAAYHN:
TEILIONPOBOIHOCTD, KOHBEKIIS, H3IIyUYCHHE.

KonudectBo TemnoTsl. YenbHas TEIUIOEMKOCTh BelecTBa. TeriooOMeH u
TEIJIOBOE€ paBHOBecHE. YpaBHEHHME TeIUIoBOro Oamanca. IlmaBnenue u
OTBEpPACBAHHE KPUCTAUIMYECKUX BEUIECTB. YJENbHAs TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamus. Mcmapenuwe. Kumenwe. YnenpHas TeruioTta
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHIIEHHS OT aTMoc(hepHOro
JABJICHMUSL.

Brnaxnocts Bo3ayxa.

DHeprus TOIUIMBA. Y IeJIbHAs TEMI0Ta CTOPAHUs.

[Mpunuumner paGotsl TemnoBbix asurareneit KIIJ[ temmoBoro aBuratens.
TerutoBble IBUTATENIN U 3aLIUTA OKPYKAOLIEH CPEJIbL.

3aKOH COXpAaHEHUS U MPEBPALLECHHS SHEPTUH B TEIIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HaGnroneHue OpOyHOBCKOTO JABUKEHUS.
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10.
11.
12.
13.

Ha6monenne nuddysun.

Habmronenue siBieHni cMayuBaHUS U KaWJUISIPHBIX SBIICHHM.
HaGroieHre TerioBoro pacimpeHus Tel.

N3meHeHnne naBieHus rasa Mpud U3MEHEHUM 00bEMa W HAarpeBaHUU WIIU
OXJIAKICHUH.

[IpaBuna u3MepeHus: TeMIepaTyphl.

Bunp! Terionepenauu.

OxJaxxeHue Npyu COBEPIICHUH padOThI.

Harpesanue npu coBepiiieHur padOThl BHEIITHUMU CUJIAMH.
CpaBHeHHE TEIUIOEMKOCTEH pa3IMUHbIX BEIIECTB.
Habmronenue kuneHusl.

Habmronenue nmocTostHCTBa TeMIIepaTyphl MPH TIJIaBJICHUH.
Moaenu TeIIOBBIX ABUTaTEICH.

Jlabopamopnwie pabomuol u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJICKYJIIPHOTO TPUTSKCHHUS.
OMnbIThI IO BBIPALIMBAHUIO KPUCTAVIOB IOBAPEHHOM COJIM UJIU caxapa.
OnbITel 110 HAOJIOACHUIO TEIUIOBOTO PACHIMPEHUs Ta30B, KUAKOCTEH U
TBEPABIX TEIL

OmnpeneneHue AaBICHUS BO3AyXa B OAJLTOHE MITIPHUIIA.

OnbIThl, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JIaBJIEHUS BO3JlyXa OT €ro
00BbEMa 1 HArPEeBaHUS WM OXJIAXKICHUS.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHsT BHYTpPEHHEH »OHEpPruM Tela B pe3yJbTare
TeruIonepeauu U padoThl BHEITHUX CHUJL.

HccnenoBanue sBJIEHHS TEIJIOOOMEHAa MPH CMEIIMBAHUM XOJIOJHOW U
ropstye BOJBL.

OmnpeneneHne  KOJWYECTBA  TEIUIOTHL, IOJIYYEHHOIO  BOJOW  IpH
TEMJI000MEHE C HArPETHIM METAITUYECKUM ITUITUHAPOM.

Onpenenenue yaelbHON TEMIOEMKOCTH BEILLIECTBA.

Hccenenosanue nponecca UCIapeHusl.

OrnpenesieHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Onpenenenne yaeapHONW TEMIOTHI IUIABJICHUS JbJA.

JJleKTpU4YecKre U MATHUTHBIE SIBJICHHS.

OnekTpuzauus Tenl. J[Ba pona SIEKTpUUECKUX 3apsioB. BzaummopeiicTBue
3apsoKeHHBIX  Tesl.  3akoH Kynmona (3aBUCHMMOCTH  CHJIBI  B3aUMOJICHCTBUS
3apSKEHHBIX TEJT OT BEJIMYUHBI 3aPSJI0B U PACCTOSHUS MEXIY TEIAMHU).

Onektpuueckoe mnone. Hanpspk€HHOCTh aiekTpudeckoro nosist. I[lpuHumn
CYNEPIIO3UIIMU JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBOAHMKM W  JMDJICKTPUKUA. 3aKOH  COXPAHECHUS
3JIEKTPUYECKOTO 3apsa.

OJIEKTPUYECKHM TOK. YCIOBHUS CYIIECTBOBAHMS DIJIEKTPUYECKOrO TOKa.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DSIIEKTPUYECKOrO0 TOKa (TEmIOBOE,
XHMHYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B KHIKOCTSIX U ra3ax.

Onektpuueckas  menb. Cuna  Toka.  DJIEKTPUYECKOE  HAMNPSKEHHUE.
ComnpoTuBieHre TPOBOJHUKA. Y IEIIBHOE CONPOTUBIIEHUE BellecTBA. 3akoH Oma
o ydactka uend.  llocnenoBarenbHoe W mapayuielbHOE  COCMHEHHE
IIPOBOJTHUKOB.

Pabora u MoOmIHOCTH JJeKTpUYecKoro Toka. 3akoH JDxoymns—JIeHna.
DJIEKTPUYECKHUE LIETTH U TTOTPEOUTENH dIEKTPUIECKON Heprun B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTosiHHBIE ~ MarHuThl.  B3auMoaelcTBHE  TMOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe noje. MarHuTHoe mnoJjie 3eMJIM M €ro 3Ha4eHUe I )KU3HU Ha 3emile.
OnbiT  Opcrena. MarHuTHoe TIOJ€  DJIEKTpUYECKoro Toka. I[IpuMeHneHue
3JIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MAarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM.
DJIEKTPOJABUTATEND MOCTOSHHOTO TOKa. M Cmosib30BaHWE 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apajned. SABneHue 31aeKTpoMarHuTHOM MHAYKUMK. [IpaBumno Jlenua.
DJIEKTPOreHepaTop. CriocoOsI MOJTy4YEHUSI AJIEKTPUYECKOI SHEPTUH.
DJIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aLMS TeJl.
JIBa poJia 3JIEKTPUUECKUX 3apsiJI0B U B3aUMOJICUCTBUE 3apSXKEHHBIX TEJ.
YCTpOUCTBO U IEMCTBUE JIEKTPOCKOTIA.
DIIEKTPOCTATUYECKAST UHIYKIIHS.
3aKOH COXPAHEHHUS ANEKTPUUECKUX 3aPAIOB.
[IpOBOIHUKH U JUDIICKTPUKH.
MoiennupoBaHu€e CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJISI.
M cTOYHMKH TTOCTOSIHHOTO TOKA.
JIeficTBUSA DNEKTPUYECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KUJIKOCTH.
. ['a30BbIl pa3zps.
. I3MepeHue cuibl TOKa aMIepMeTpOM.
. I3MepeHue 3JIeKTpUUECKOro Haps>KeHUsI BOJIBTMETPOM.
. Peocrar u mara3uH COIpPOTUBIICHUMN.
. BzanmoencTBrue NOCTOSHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOXKHOCTH pa3/ieJICHUs MOJIOCOB MarHuTa.

W K N U R WM E
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoienupoBaHre€ MarHUTHBIX IMOJIEH MOCTOSIHHBIX MarHUTOB.

OnbIT IpcTena.

MarauTHo€ 1oje ToKa. DIEKTPOMArHuT.

JlelicTBHE MAarHUTHOTO TOJIs1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJIBUTATENIb MOCTOSIHHOTO TOKA.

HccnenoBanue sBJICHUS 2JIEKTPOMArHUTHOM UHAYKIIUH.

OmnbiThl @apajes.

3aBUCUMOCTh HAMpABJICHUS HWHIYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HHKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbiTel 10 HAOMIOAEHUIO JJIEKTpU3ALMM  TeJl MHIYyKUUMEHd U Ipu
CONIPUKOCHOBEHUH.

HccnenoBanne JEHCTBUSA  DJIEKTPUYECKOIO IIOJISI HA NIPOBOJHUKHA U
JIUDJIEKTPUKHU.

COopka u npoBepka pabOThI IJIEKTPUUECKOH LIETIH TOCTOSSHHOTO TOKA.
W3mepenue u peryJnpoBaHue CUIIbI TOKA.

N3mepenne n peryJmpoBaHue HaAPSIKEHUS.

HccenenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YEpPE3 PE3UCTOP, OT
CONIPOTHUBIICHUS PE3UCTOPA U HANPSKEHUSA HA PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOLIHUE 3aBUCUMOCTb JIEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro JUJIMHBI, IUIOLIAAU ITONEPEYHOTO
CeYyeHus U MaTepuaia.

[IpoBepka mnpaBWiia CIHOXKEHUS HANPSHKEHUH IIPU MOCIEI0BATEIbHOM
COCIMHEHMH JIBYX PE3UCTOPOB.

IIpoBepka npaBuia Mg CWIbI TOKa IIPU NApAJICIBHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI 3AEKTPUUECKOr0 TOKA, HIYIIET0 Yepe3 pe3UcTop.
OnpeneneHue MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pe3ucrope.

HccenenoBanre 3aBUCMMOCTH CWIIBI TOKA, MAYIIETO YEPE3 JAMIIOYKY, OT
HaIIpsKEHMS Ha HEW.

Omnpenenenune KIIJI narpesarens.

HccenenoBanre MarHuTHOTO B3aMMOJIECUCTBUS ITOCTOSSHHBIX MAarHUTOB.
M3yyeHne MarHMUTHOrO IIOJISI  IIOCTOSIHHBIX ~ MAarHUTOB IIPpH  HX
00BEIMHEHUH U PA3/CIICHUH.

HccenenoBanne NeUCTBUA dJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPETIKY.



17. OOBITBI, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHJIbl  B3aUMOJEHCTBUS
KAaTyIIKM C TOKOM M MarHhTa OT CHJIbl TOKA W HamlpaBJi€HUA TOKa B
KaTyIIKe.

18. M3yueHue nercTBrUsI MArHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3zyueHue padoThl 3JEKTPOIBUTATEIIS.

20. 3mepenue KII/I anekTpoaBuraTebHOM yCTaHOBKH.

21. OnBITBIl IO HMCCICAOBAHUIO SIBJICHUSA JJIEKTPOMArHUTHOM WHAYKLUU:
MCCIICIOBAHUE HW3MEHEHUM 3HAYEHHUS W HAMNpPaBICHUS HWHIYKIIMOHHOIO

TOKa.
9 KJIACC

MexaHn4yeckue siBJECHUSA.

Mexanuueckoe aBwkeHue. MarepuanpHas Touyka. (Cucrtema OTCUETa.
OTHOCHUTENIBHOCTh MEXaHMYECKOr0 JBWKEHUSA. PaBHOMEpPHOE NpPSIMOJMHENHHOE
nBrkeHue. HepaBHoOMepHOE NpsMoiInHENHOE ABMKeHUE. CpelHsss 1 MTHOBEHHAas
CKOpOCTb TeJla TP HEPABHOMEPHOM JIBHKCHUH.

VYckopenue. PaBHOyckopeHHOE MpsiMOJIMHENHOe nBHkeHue. (CBoOoaHOE
nageHue. OnsITel ['anunes.

PaBHOMepHOE aBmkeHHE 1O OKpyxHOcTH. Ilepuox u ydacrora oOparieHwus.
JIuneliHas U yriaoBas CKOPOCTU. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

IlepBeiit 3akoH HproroHa. Bropon 3akoH Herotona. Tperuii 3akoH HeroToHa.
[IpyHIMN Cyneprno3unuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHuUsl: cujia TPEHUsl CKOJIbKEHUs, CHIIa
TPEHUs [OKOs1, IPYIUe BUJIBI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOrO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgeHus. J[Bwxenne mianer Bokpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue matepuanbHON TOukH. AOCONIOTHO TBEpPIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aAKPETUVIEHHON OChIO BpalleHusi. MoMmeHT cuiibl. LleHTp TskecTu.

Nmnynee Tena. M3menenne mmmyinbca. UMmysbe cuitbl. 3aKOH COXpaHEHUs
UMITyJIbca. PeakTnBHOE NBUKEHNE.

Mexanudeckass paboTa W MOIIHOCTh. PaboTra CW TSKECTH, YNPYTrOCTH,
TpeHus. CBsa3b 3Hepruu u padotel. [loTeHnmanbHas 3Heprust Tena, MOAHATOro Hajl
IIOBEPXHOCTHIO 3eMiH. [loTeHmanbpHas sHeprus ckaTtoi npyxunel. Kunertnueckas
sHeprus. Teopema O KMHETMYECKOW SHEPrUU. 3aKOH COXPAHECHMS MEXAaHWYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaOmroneHne MexaHMYeCKOro JABM)KEHUS Tella OTHOCUTEIBHO Pa3HBIX Tel

OTCYETA.



o vk~ w

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

CpaBHeHuEe NyTedl W TPAEKTOpUW ABUKEHHS OJHOTO M TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne cKOpoCTH U YCKOPEHHUSI IPSIMOJIMHENHOTO JBUKECHUS.
HccenenoBanre Npu3HaKOB PABHOYCKOPEHHOIO IBUKECHUS.

Habnronenue ABuKeHUs Tea 1Mo OKPYKHOCTH.

Habmronenne MexaHu4ecKux sSBJICHUH, MPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexka» 1npu €€ pPaBHOMEPHOM U  YCKOPEHHOM JBW)KCHUHU
OTHOCUTEJILHO KaOMHETa (PUBHKHU.

3aBUCUMOCTh YCKOPEHMS T€jla OT MAacChl TEJIAa W JIEUCTBYIOLIECH Ha HErO
CHJIBI.

HaGnronenue paBeHcTBa CUIT TPU B3aUMOJICHUCTBUU TEJL.

M3meHeHune Beca Tena npu yCKOPEHHOM JIBUKEHUU.

Ilepenaua umityabca Ipu B3aUMOJECHCTBUU TEIL.

[TpeoOpa3zoBaHus SHEPTUH IIPU B3aUMOJICHCTBUU TEJL.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJIbca MpU a0COIIOTHO YIPYTOM B3aUMOJCHCTBUU.
HabGntonenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHE MEXaHUYECKON 3HEPTUU IPH CBOOOHOM IaJICHUU.
CoxpaHeHuEe MEXaHUYECKOW SHEPTUU MIPU IBUKECHUU TEJIA MO IEHCTBUEM
IIPYKUHBL.

Jlabopamopnsie pabomul u onvimol.

1.

KoHcTpynpoBanue Tpakra sl pa3roHa W JajJbHEWIIEr0 paBHOMEPHOTO
JBI>KCHUS IIAPUKA WA TEJICKKHU.

OmnpeneneHue CpeaHEH CKOPOCTH CKOJIBKECHHS OpycKa WIIM JIBHKCHHS
IapyKa M0 HaKJIOHHOM IJIOCKOCTH.

OrnpenesieHUe YCKOpPEHUsI Tejla NP PaBHOYCKOPEHHOM JIBUXKEHUHU IO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBIDKCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBMIKCHHH 0€3
HAYaJbHOW CKOPOCTH IyTH OTHOCSTCS KakK psij HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEXYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHHUS OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenue kodphuimeHTa TpEHUS CKOJIbKCHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOTHI CUIIBI TPEHHS MPU PABHOMEPHOM JIBWKCHUH TeEla
110 TOPU3OHTAJILHOW MOBEPXHOCTH.



10. Onpeenienne  pabOThl  CHIBI  YOPYrOCTH TMPU  TMOABEME Tpy3a C
UCIOJIb30BAaHUEM HEIOABUKHOTO U MOJBUKHOTO OJIOKOB.
11. 3yueHue 3akoHa COXPAHEHHUS YIHEPTUHU.
Mexann4yeckue KoJ1e0aHUs U BOJIHBI.

KonebarenbHoe nBrxkeHue. OCHOBHBIE XapaKTEPUCTUKU KoJieOaHU: TIepro,
4acToTa, aMIUIUTyAa. MaTteMaTtu4ecKui U NpyXKUHHbIN MasTHUKU. [IpeBpamenue
HHEPTUU MIPH KOJIeOATEIHLHOM JIBHXKCHHH.

3aryxatomue  koneOanus.  BwiHyxkzaeHHole — kojeOanus.  Pe3oHaHc.
Mexannueckne BOHBL. (CBOMCTBA MEXAaHWYECKUMX BOJH. [IpomonbHble U
IIONIEpEYHbIE  BOJHBI. JIMMHA BOJMHBI M CKOPOCTh €€ PacIpOCTPAHEHUS.
MexaHnueckue BOJHbI B TBEPJOM TEJE, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka W BbicoTa ToHa. OTpaxkenue 3Byka. MudpasByk u
yIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenue kojieO0aHWi Ted IOA AEHUCTBHEM CHIIBI TSIHKECTH U CHIIBI
YIPYTOCTH.

Hab6mronenue xosnebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

Habmronenne BrIHYKI€HHBIX KOJIEOAHUI 1 pe30HaHCA.

Pacnpoctpanenue npo10JIbHBIX U MONEPEYHbIX BOJIH (Ha MOJIETIN).
Habmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYECKH pe30HaHC.

JIa60pam0prte pabomul u onvimeol.

1. OmpenesieHHEe YacTOThl W Tepuoja KoyieOaHUM MaTeMaTH4eCKOro

o v oA W

MasATHHUKA.
2. OmnpeneneHue 4acTOThl U EPUOA KOJIEOaHUN NPy KMHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCUMOCTH Mepro/ia KoyeOaHUI MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. WccnenoBanue 3aBUCUMOCTH TIEPUOA KOJICOAHHUM MPY>KMHHOTO MasiTHUKA
OT MaccChl Ipy3a.
5. IIpoBepka He3aBUCMMOCTH IEpUOAA KoieOaHUM rpy3a, MOJBEUIEHHOIO K
HUTH, OT MAcChl Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME  3aBHCHUMOCTh  Nepuoaa  KojebaHui
IIPYKMHHOTO MasATHUKA OT MACChI I'Py3a U KECTKOCTH NPYKUHBI.
7. W3mepeHue yckopeHus CBOOOHOTO MaieHHUs.
JIEKTPOMATHUTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
DJIIEKTPOMArHuTHBIX BOJH. llIkana »neKTpoMarHWTHBIX BOJH. lMcnone3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JUI COTOBOM CBS3H.



OnekTpoMarHutHas npupojaa ceera. CkopocTh cBeTa. BolHOBBIE CBOIICTBa
CBETA.

Hemoncmpayuu.

1. CBoNCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoJHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. W3yueHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMIJIBHOIO

TenedoHa.
CBeToBbIe SIBJICHHS.

JlyueBas MOJEJIb CBETA. HUctounukn CBeTa. [IpsimosHEeHOE
pacnpoctpaHeHue ceera. 3atMenus: Connna u Jlynel. Otpaxenue ceta. [lnockoe
3€pKajo. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomienue cBera. 3akoH MpenomieHus cBeta. [lonHoe BHYTpeHHee
OTpaxkeHue cBera. Mchnoiap30BaHME TIOJHOTO BHYTPEHHErO0 OTpaKeHUs B
ONTHUYECKUX CBETOBOAAX.

Jlunza. Xom nywedt B JmH3e. Onruueckas cucrema (oroanmnapara,
MUKpOCKOTIa M Tejeckoma. [J1a3 kak omnThueckas cucteMa. bIu3opykocTh u
JATbHO30PKOCTb.

Pasnoxenue Oenoro ceera B cnekTp. OmnbiTel HetoroHa. Croxxenue
CIIEKTpaJIbHBIX LIBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpssMonMHEHOE PACTIPOCTPAHEHHUE CBETA.

OTtpaxeHue cBera.

[Tonmy4yenune n300paxeHU# B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue cBera.

OnTryecKkuil CBETOBO/I.

Xon nyuel B coOuparolieit JInH3e.

XO0J Iy4der B pacCeUBAIOLIEH JIMH3E.

[Tony4yenune n300paxxeHu C MTOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢oToarnmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mopaens ri1asa.

11. Pa3noxenue 6emoro cBera B CIIEKT.

12. [Tomy4yenue 6em0T0 CBETA MIPH CIIOKEHUHU CBETA PAa3HBIX I[BETOB.

Jlabopamopnuie pabomusl u onvimol.

1. HccnenoBanue 3aBHCUMOCTH yIja OTpPaXKE€HUs CBETOBOIO Jyda OT yIJia
naJieHus.

W X N o Uk WwWwDN e

2. W3ydenue xapakTepUCTHK H300pakeHUs IpeaMeTa B INIOCKOM 3epKalie.
3. HccnenoBaHue 3aBUCHUMOCTH yrija MPEJIOMIIEHHs CBETOBOIO JIy4a OT yrja
1a/ICHUs Ha TPaHUIIE «BO3AYX—CTEKIIO».



4. TlomyueHue N300paKeHUI C TOMOIIBIO COOUPAIOIIEH JIMH3BI.
5. Ompeznenenre GOKYCHOIO PACCTOSIHUS U ONTUYECKOW CHUJIBI COOMpAIOIIei
JIUH3BI.
6. ONBITHI 110 Pa3N0XKEHUIO OEJIOr0 CBETA B CIIEKTP.
7. ONBITHI TIO BOCHPHSTHIO IBETA MPEAMETOB IPH WX HAOIIOJACHUH 4Yepes
[[BETOBbIC (DUIIHTPHI.
KBaHTOBBIC SIBJICHUS.

OmneiTel Pesepdopna u minanerapHas mojaens atoma. Monens aroma bopa.
Hcnyckanue u noraonieHue ceera aroMoM. KBanTel. JInHedaTeie CIIEKTPHI.

PannoaktuBHOCTh. Anbda, Oera- u ramma-usnydenus. CTpoeHHE aTOMHOTO
anpa. HykionHas wmopaenb atomMHoro szapa. MW3ortonsl. PaanoakTuBHBIE
npeBpaueHus. [lepron nonypacmnana aTOMHBIX SJEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHHMs 3apsI0OBOIO M MacCOBOI'O YHUCEIL.
DOHeprus cBsi3M aTOMHBIX sjep. CBsi3b Macchl W 3Hepruu. Peaknuu cuHTe3a u
nenenus saaep. Ucrounuku sneprun CosHIa U 3BE3I.

Anepnas sHepreruka. JeMCTBUS paguOaKTHUBHBIX HW3JIIyYEHHUM Ha IKUBbIC
OpTraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3IYyUYEHHUS U TOTJIOIICHUSI.

2. CrHekTpsl pa3IMuHbIX Ta30B.

3. CrmekTp BoaoOpoaa.

4. HabGnroneHue TpekoB B kamepe Buiibcona.

5. PabGota cuéTumka HOHU3HPYIOLIUX U3ITYyYEHUH.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaGnrogeHue CruIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3JIyYCHHUS.

2. WccnenoBanue TPEKOB: M3MEPEHHE SHEPIMU YACTHUIIBI 10 TOPMO3HOMY

nytu (1o ¢poTorpadusim).

3. U3mepenue paanoakTuBHOTO (POHA.

IHoBTOPUTEIHLHO-00001IIAKO U MOAYJIb.

[ToBTOpUTEIHLHO-0000IIAIONINNI MOY/Ib IPEAHA3HAYEH JISI CUCTEMAaTU3alUN
U 0000IIEeHUs  MPEIMETHOrO  COAEpXKaHUs W ONbITa  JEATEIbHOCTH,
IPUOOPETEHHOTO TIPU M3YUYCHUH BCETO Kypca (PU3MKH, a TAKXKEe IS TTOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMEHy 10 (u3uke s 00ydaromuxcs,
BBIOPABIIIKX 3TOT yU4EOHBIN MpeMerT.

[Ipy M3ydYeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEATEeIbHOCTH, HA OCHOBE KOTOPBIX 00eCreYrBaeTCsl JOCTHKEHUE MPEIMETHBIX U
METANpeJMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  o0ydeHus, (Gopmupyercs
€CTECTBEHHOHAYYHAs! TPaMOTHOCTb: OCBOEHHUE HAy4YHBIX METOJOB HCCIIEIOBaHUS



SBIICHUM TIPUPOABI M TEXHUKH, OBJAJICHUE YMEHUSAMH OOBACHITH (pu3myeckue
SBJICHUS, TPHUMEHsSs TOJyYEeHHbIE 3HAHWSA, pelaTh 3ajayd, B TOM YHCIIE
KauyeCTBCHHBIC U IKCIIEPUMEHTATbHBIC.

[IpuHIMNIHANBHO AESATEIBHOCTHBIM XapaKTep JaHHOTO pas3jielia pealn3yeTcs
32 CY4€T TOro, 4YTO OOYyYarOIIMECs BBIMOMHIIOT 3aJaHus, B KOTOPHIX UM
npeaiaraeTcs:

HA OCHOBE TIOJIyYEHHBIX 3HAHUN pacrno3HaBaTb M HAYYHO OOBSCHATH
bu3nYecKue ABJICHUS B OKPYKAIOIICH MPUPOJIC U TOBCEAHEBHOM KU3HU;

WCITIOJIb30BATh HAYYHBIC METObI HCCIICOBAHUS (PU3UUECKUX SBICHUN, B TOM
YHUCIIE JIJIS1 TPOBEPKH TUIIOTE3 U MOJIYYSHHS] TEOPETUIECKUX BHIBOJIOB;

O0OBSACHATH HAyYHbIE OCHOBBI HamOoJiee BaXKHBIX JIOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTUM, HANPUMEP, MPAKTUYECKOTO UCIOIb30BAHUS PA3IMUYHBIX UCTOYHUKOB
SHEPTUM Ha OCHOBE 3aKOHA IMPEBPAICHUS M COXPAHEHHUS BCEX M3BECTHBIX BHJIOB
DHEPTHUHU.

Kaxnmas w3 TeM JaHHOrO MOJYJs BKIIOYAET OKCIEPUMEHTAIBHOE
uccienoBanue o00o00IIaonIero xapakrepa. Moayib 3aBepliaeTcsi MPOBEICHUEM
JIMAarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOTO 00IIIero 00pa3oBaHusl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

N3ydenne GU3UKH Ha YPOBHE OCHOBHOTO 001Iero oopa3oBaHUs HAIPaBJICHO

Ha JOCTHKEHHUE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yabTaTOB.

B pe3ynbraTe udydyeHus: pu3NKyd Ha ypOBHE OCHOBHOI'O 00I1Iero o0pa3oBaHuUs

y oOydarorerocss OyayT copMUpOBaHBI CICIYIONTNE JTUIHOCTHBIE PE3yJIbTATHl B
YacTH:

1) mnaTpUOTHYECKOT0 BOCTIMTAHMS:

- IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN
(bu3nYecKoil HayKH;

- IEGHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSM POCCUNUCKUX YUEHBIX-(DU3UKOB;

2) rpa’KaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

- FOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYKJI€HUHU OOIIECTBEHHO 3HAUUMBbIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JTOCTHUKEHUN
bu3uKy;

- OCO3HAaHHWE BAXXHOCTU MOPAJIBHO-3THYECKUX IPUHLHUIIOB B JEATEIBHOCTH
YUY€HOT0;

3) 3¢TeTHYECKOro BOCIIUTAHMS:

- BOCHPHUSATHE 3CTETHUECKUX KAaYeCTB (PU3NYECKOM HayKH: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOIOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOTI'0 IO3HAHMSA:

- OCO3HaHUE IIEHHOCTH (PU3MUECKONM HAyKHM KaK MOIIHOIO HMHCTPYMEHTa
II03HAHWUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJOI'MM, BaXKHEWILEH COCTaBIIAIOLICH
KYJIbTYPBI;

- pa3BUTUE HAay4YHOU JIFOOO3HATEILHOCTH, MHTEpeca K HCCIEI0BATEIbCKON
NEeSATENBHOCTH;

S) ¢opmupoBaHusi  KYJbTYpPBl  310POBbS M  3MOLHMOHAJIBLHOIO
0J1aromoJry4ms:

- OCO3HaHUE IIEHHOCTH Oe30macHoro ooOpas3a JKHW3HU B COBPEMEHHOM
TE€XHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBUi O€30IaCHOrO TIOBEJIEHUS Ha
TpPaHCIIOPTE, HA JOpPOrax, C 3JEKTPUUYECKHUM U TEIUIOBBIM OOOpYJIOBaHUEM B
JIOMAIIHUX yCIIOBHSIX;

- c(opMHUpPOBAHHOCTh HaBBIKA peQIEKCUM, TPU3HAHUE CBOETO MpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4eiaoBeKa;

6) Tpy10BOr0 BOCIMTAHMS:

- aKTMBHOE Y4YaCTHE€ B pEUICHMM IPaKTUYECKUX 3aJad (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluuu, Tropoja, Kpas) TEXHOJOTHUYECKOH U



COITMAILHON HAIPaBIICHHOCTH, TPEOYIOMMX B TOM 4YHCIC U (DU3NUECKUX
3HAHUM;

e - HHTEPEC K MPAKTUUECKOMY U3YUYEHUIO Tpodeccuid, CBSI3aHHBIX ¢ (DU3UKOIA;

e 7)3K0JOrHYECKOr0 BOCIIUTAHUA:

e - OpHEHTalMs Ha NpUMEHEHHE (U3MYECKUX 3HAHUM MJi1 pelleHUs 3ajay B
o0JlacTH OKpYy’Karolel Cpeapl, IUIAHUPOBAHUS IIOCTYNKOB W OICHKH HX
BO3MOXKHBIX MTOCTIEICTBUN JIJI1 OKPY>KaIOIIEe Cpeibl;

e - OCO3HaHME TJI00ATILHOTO XapaKTepa SKOJOTMYECKUX MpoljieM W MyTeh X

pELICHUS;

e §8) ajanTanuM K M3MEHAKIIMMCSH YCJIOBHSM CONHAJIbHON W NMPHUPOIHOM
cpeabl:

e - MOTPEOHOCTh BO B3aUMOJCHCTBUU IPU BBINOJIHEHUU HUCCIEAOBAHUN U
MPOEKTOB (DU3UYECKONW HAIMPABICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM
JIPYyTUX;

e - TIOBBIUIICHHE YPOBHS CBOEHM KOMIIETEHTHOCTH Y€pe3 IPAKTUUYECKYIO
JEATENIbHOCTD;

e - OTPeOHOCTH B (POPMHUPOBAHNU HOBBIX 3HAHUI, B TOM YHCII€ (OPMYIHPOBATH
UJICH, IOHSTHS, TUIIOTE3bI O PUBNYECKUX 0OBEKTAX U SIBICHUAX;

e - OCO3HAHME JACPHUIMTOB COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH B 001acTu
busuKy;

e - IUIAHUPOBAaHUE CBOETO pa3BUTHUA B MPUOOPETEHUU HOBBIX (PUIUUECKUX
3HAHMU;

e - CTPEMJICHHE aHAIIM3UPOBATh U BBISBIATH B3aUMOCBSI3U IPUPOJIbI, OOLIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3NUECKUX 3HAHUIA;

e - OILIGHKa CBOMX [JEHCTBUH C y4€TOM BIMSHHUS Ha OKPYXAIOUIYI0 Cpeny,
BO3MO’KHBIX INI0OAJIbHBIX TOCIIEICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUs TporpamMmbl M0 (U3WKE HAa YpPOBHE OCHOBHOTO
oO1mero odpa3zoBanus y oOydaromierocs 0yayT chopMUpOBaHbI MeTaNpeAMeTHbIe
Pe3yJbTAaThI, BKJIIOYAIOIIUE T03HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbBIC ICHCTBHYSI,
KOMMYHUKATHBHBIC ~ YHUBEpCaJbHbIC  y4eOHBbIC  JCWCTBHUS,  PETYJISATUBHBIC
YHHUBEpCaJIbHbIC YUCOHBIC JICHCTBUS.

Ilo3naBaTe/ibHbIe YyHUBEPCAJbHbIE YUeOHbIe eiicTBUS

Ba3oBble Jioruyeckue 1eicTBUA:
e BBIABIAThP M XapaKTepHU30BaTh CYIISCTBEHHBIC IPU3HAKH OOBEKTOB
(sBNIEHUN);



YCTaHABJIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCU(UKALUN, OCHOBAHUS IS
0000IIIeHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEUHS B pacCCMAaTPUBAEMBIX (haKTax,
JTAHHBIX U HAOJIIOICHUSAX, OTHOCALINXCA K (PU3UUECKUM SIBIICHUSM;
BBISIBJISITH TIPUUMHHO-CJICICTBEHHBIE CBS3M MPH U3YYCHUU (PU3NYECKUX
SIBJIGHUI U NPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOIb30BAaHUEM JI€AYKTUBHbIX
Y WHIAYKTHBHBIX YMO3AKJIFOUEHWH, BBIIBUTATh THUIOTE3bI O B3aMMOCBSI3SIX
(bU3UYECKUX BEJIIMYUUH;

CaMOCTOSITENIFHO BbIOMpaTh CHOCOO pemieHus ydeOHOW Qu3mvecKon
3aJaun (CpaBHEHHE HECKOJIbKMX BapHaHTOB peIlEHUus, BHIOOp Haubosee
MOJIXOJISIIETO ¢ YYETOM CaMOCTOSATEIHHO BBIICJICHHBIX KPUTEPHEB).

Bba3oBble uccien0BaTe/IbCKHeE JeCTBUA:

HCITIOJI30BATh BOIIPOCHI KaK MCCIICOBATEILCKUN HHCTPYMEHT ITO3HAHMS;
MIPOBOJIUTH TI0 CAMOCTOSITEIFHO COCTABIICHHOMY TIJIAaHY OTIBIT, HECIIOKHBIN
bu3HYecKuil IKCIEPUMEHT, HEOOIBIIOE HUCCIEAOBaHHE (PU3UUECKOTO
SIBIICHUS;

OIICHWBaTh HAa TPUMEHUMOCTh H JOCTOBEPHOCTh HMH(OPMAIIHUIO,
MOJIYYCHHYIO B XOJI€ UCCIICTIOBAHUS WU DKCIICPUMEHTA,;

CaMOCTOATEIHLHO (POPMYyITHPOBATH 000OIICHNS U BEIBOJABI TIO PE3yJIbTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

NPOTHO3MPOBATh BO3MOXKHOE  JaJNbHEWIee pa3BUTHE  (PU3UIECKHUX
MIPOIIECCOB, a TAK)KE BBIJIBUTATh MPEATIONOKECHHS 00 UX Pa3BUTHUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pabora c undgopmanmeii:

NPUMEHSATh Pa3jIMYHbIe METO/bI, HHCTPYMEHTHI M 3aIIPOCHI MPHU TIOUCKE U
orbope WHPOPMAIMK WM JNaHHBIX C y4E€TOM TNPEUIOKCHHOW ydeOHOU
dbuznyecKoii 3a1a4u;

aHAIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETHUPOBATH WH(OpMAIHIO
pPa3TUYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHMAIbHYIO (QOpMYy TIpeICTaBICHUS
uHQOpMAIMU W WUTIOCTPUPOBATH pelIaeMble 3aJadyd  HECJIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU TpaduKoi 1 X KOMOWHAIIASMH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBLHLIC yqeﬁnme I[eﬁCTBHH:

B XO7le OOCYXIEHUS y4eOHOro MaTepuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYHIECTBY OOCYKAaEMON TEMBI U
BBICKa3bIBaTh HJCH, HAIICIICHHBIE HAa PEIICHHUE 3aJa4d W IOJIepKaHUE
0J1aroKeaaTeaIbHOCTH OOIICHHS,

COTIOCTABIISAITh CBOM CYXICHUS C CYXKICHHSIMHU JPYTHX YYaCTHUKOB
ranora, oOHApyXKUBATh Pa3IUIHe U CXOACTBO TIO3UIIHIA,



BBIPAXKaTb CBOXO TOYKY 3PEHUS B YCTHBIX U IIMCbMEHHBIX TEKCTAX;
nyOJIMYHO IPEACTABISATh PE3yIbTAThI BBIIOIHEHHOIO (PU3NUYECKOTO OIBITA
(3KCnepuMeHTa, UCCIEOBaHUs, IPOEKTA);

IIOHUMAThb W WCHOJIB30BAaThb  IIPEMMYyLIECTBA  KOMAaHAHOM U
WHAMBUAYAIbHONH pabOThl MPU pPEIICHUH KOHKPETHOW (PHU3NUEeCKOn
pOOJIEMBI;

IIPUHUMATh LIEJIM COBMECTHOM JEATENBHOCTH, OPraHU30BbIBATh JIECUCTBUS
no e€ JOCTHXKEHHIO: paclpelessTh pPOJu, OOCYXJaTh IMpolecchl U
pe3yJbTaThl COBMECTHON pabOThI, 000011aTh MHEHHUS HECKOJIBKUX JIFOJICH;
BBITNOJHATH CBOIO 4acTh padOThI, TOCTUrasi KAUYECTBEHHOTO pe3ysbTara 1o
CBOEMY HAIIPABICHUIO M KOOPAMHHMPYS CBOM JEWUCTBUS C JPYyTUMH
YJICHAMH KOMAaHJIbl;

OLICHMBAaTh Kauye€CTBO CBOEr0 BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENTFHO C(HOPMYTHUPOBAHHBIM yUaCTHUKAMU B3aUMOICHCTBHS.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHBIE 1eiiCTBUSA

Camoopranusanus:

BBISIBJISITH TIPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CHUTYyAIHsIX, TPEOYIOITNX
TUTSL petieHust GU3NIECKUX 3HAHUM;

OPUEHTHUPOBATHCS B  PA3JIUYHBIX TOAXOJaX TMPUHATHAS PEIICHHUM
(MHIUBUAYyaJbHOE, TPUHSATHE PEUICHUS B TPYIIE, MPUHITHE PEIICHUMA
TPYIIION);

CaMOCTOSATEIILHO COCTABIIATH aJITOPUTM PEIICHHs (U3UIESCKON 3aauul UITH
TJIaHa WCCIEAOBAHUS C YYETOM HMMEIONIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh IpeIjIaracMbie BAPUAHTHI PEIICHUMH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’lb, IMOIHUOHAJIbHBbIN HHTEJJIEKT:

JIaBaTh aJICKBaTHYIO OLEHKY CUTYAIlMU U IPEAJIaraTh IUIaH €€ U3MECHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTIKEHHUS)  Pe3yibTaToOB
NeSITeNIbHOCTH, AaBaTh OLEHKY NPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JESTEIBHOCTb (B TOM YHUCIIE B XOJ BBIIOJIHEHUS
(U3MYECKOro HUCCIECOBAHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBUIMXCS CHUTYallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIM U YCIOBUAM;

CTaBUTb ce0s Ha MECTO JIPYroro yejoBeKa B XOZE CIopa WM AUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOTO;
npu3HaBaTh CBOE MPABO Ha OIMMOKY MPU PEIICHUN (PU3NUECKHX 3a/1a4 WIN
B YTBEPKICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MTPABO APYTrOTO.



HNPEJAMETHBIE PE3YJIbTATBI

K xoHIty o0yuenus B 7 Kjacce rpeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YHAIOIIUXCSI YMEHUIA:

UCIIOJIb30BaTh  MOHATHUS:  (QU3NYECKHME W  XMMHYECKUE  SIBJICHUS,
HAOMI0IeHNE, HKCIEPUMEHT, MOJENb, TUIOTE3a, CAUHHIIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BelecTBa (TBEPIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHUYECKOe JBW)XKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOpHUs, paBHOACHCTBYrOLIAs
cuJa, nedopmanus (ympyras, MJIacTUYecKas), HEBECOMOCTb,
COOOIIAIOTHECS COCY/IbI;

paznuuath sBiAeHUs (qudQy3us, TEIIOBOE IBUKEHHE YAaCTHIl BEIECTBA,
PaBHOMEPHOE  JBWKECHHE, HEPABHOMEPHOE  JBWUXKEHHUE, HWHEPLHS,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3AKPEIUIEHHOW OCBHIO
BpallleHUs, IMeperaya AaBiCHUS TBEPABIMU TEJIaMH, XUAKOCTSIMU U
razamy, arMocepHoe JaBi€HHME, IUIaBaHME TeJl, IMPEeBpallCHUs
MEXaHUYECKOM PHEPruu) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBIICHUE;
pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (PU3MYECKUX SBIECHUNH B
OKpY’>XKalollleM MHUpe, B TOM 4ucie (uU3NUecKue SIBICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUS C PA3JIMYHBIMU CKOPOCTAMHM B >KMBOM U HEXKUBOU
MpUpPOJIe, [CUCTBUE CWJIBI TPEHUS B MPUPOAE U TEXHUKE, BIIMSHUE
aTMOC(EpHOro IaBJICHUS Ha KMBOM OpraHu3M, IJIaBaHUE pbIO, pbluaru B
TeJIe YeN0BEeKa, MPU STOM MEPEBOJUTH MPAKTUUECKYIO 33]auy B yUeOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKK) (PUBHUECKUX SBJICHUIA;
OIKCHIBaTh U3yUEHHbIE CBOICTBA TeN U (PU3NYECKUE SIBICHUS, UCIIOJIb3YS
dbusnyeckue BenWYMHBI (Macca, 00BEM, IUIOTHOCTH BEIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CHUJIa YIPYTOCTH, CHJIa TSHKECTH, BEC
Tena, CWIa TpEeHus, JaBieHue (TBEPAOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKUBAIOIIAs CUJIa, MEXaHUYecKas paboTa, MOIIHOCTb, IJIEUO CHJIBI,
MOMEHT CWJIbl, KO3((UIMEHT TMOJE3HOro JEHCTBUA MEXaHU3MOB,
KUHETUYECKAass W IOTCHLMANbHAs DHEPIHsi), MpPU OMUCAHWU IPABHIIBHO
TPakToOBaTh  (PU3MUECKUI  CMBICH  HUCIOJIb3yEMbIX  BEJIIMYUH, UX
0003HAYEHUA W EOUHUIBI (U3NYECKUX BEIMYMH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIUE JAaHHYIO (PU3WYECKYIO BEJIMYMHY C APYTMMU BEIIMYMHAMH,
CTPOUTH T'papvKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUHH;
XapaKTepu3oBaTh CBOWCTBA T, (U3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJB3Ys MpaBUiia CJIOXKEHUs CUll (BAOJb OJHOW mpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBWJIO paBHOBecUs pbiyara (6Jo0ka),



«30JI0TOE€ IIPaBUJIO» MEXAHWKHU, 3aKOH COXPAaHEHUS MEXaHUYECKOU
DHEPruM, NpPU 3TOM JaBaThb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMMChIBATH €T0 MATEMATUUYECKOE BhIPAXKEHUE;

OOBSCHATH (PU3HUECKUE SIBICHUS, MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud NPaKTUKOOPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh 0OBACHEeHUEe u3 1-2
JIOTMYECKHX ILAroB ¢ ONOPOM Ha 1-2 M3yueHHBIX CBOWCTBA (PM3UYECKUX
ABJICHUM, (PU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemarb pacu€THble 3amadd B |—2 JEHCTBUS, HCHOJIb3YsS 3aKOHBI U
dopMyIibl, CBsI3bIBAIOLIME (DU3MUECKUE BEJIMYMHBI: HAa OCHOBE aHajIu3a
YCIJIOBUS 33J]auyl 3alIUCBhIBATh KPATKOE yCIIOBUE, MTOJCTABIATh (PU3NUECKHE
BEJIMYMHBI B (OPMYJIbI U IPOBOAMUTH PAcdEThl, HAXOAUTH CIIPABOYHBIE
JTaHHBIE, HEOOXOUMBbIE JJI pEelIeHUs 3a/1ay, OLIEHUBATh PEATMCTUYHOCTh
MOJTy4YeHHOUW (PU3NUECKON BEIHUNHBI,

pacrno3HaBaTh MpoOJeMbl, KOTOpPbIE MOXXHO PELIUTh MpU MOMOUIH
($u3NYECKUX METOAOB, B OIIMCAHUM UCCIIE0BAHUS BbIIEIATh IPOBEPSIEMOE
npeanojgoxkeHue  (rumoresy),  pa3ivyatb W UHTEPHPETUPOBATH
NOJIYYEHHBIA pe3yJIbTaT, HAaXOJUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI IO €r0 pe3yJIbTaTaM;

OPOBOAMUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKUX SBICHUA WIH
duznyeckux CBOMCTB TeN: (dopMynupoBaTh IIPOBEPSEMBIC
MPEANOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTr0 000pyA0BaHUS,
3aIlMChIBaTh XOJ1 OMbITa U (POPMYITHUPOBATH BHIBOJIBL;

BBIIOJIHATH MPSMbIE H3MEPEHMSI PACCTOSHHUSA, BPEMEHM, MAacChl Tea,
o0béMa, CHUIIBI U TEMIIEpaTypbl C HCIOJIb30BAHUEM aHAJIOIOBBIX U
U(pPOBbIX MPUOOPOB, 3aMUCHIBATH IIOKA3aHHUA IPUOOPOB C YUYETOM
3aJIaHHOM aOCOJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOANTDH MCCIEAOBAHNE 3aBUCUIMOCTH OJHOM (DU3HUECKON BETUYMHBI OT
JpYrol € HCIOIB30BAHUEM IMPSAMBIX H3MEPEHUM (3aBUCHUMOCTH IIyTH
PaBHOMEPHO JBHXKYLIErOCS TeJla OT BPEMEHU JBHKCHHS TENA, CHUIIbI
TPEHUS CKOJILKEHHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IJIOIAAM CONPUKOCHOBEHUS TEJ, CHIIbI
YOPYTOCTH OT YJUIMHEHHS MPYXKUHBI, BBITAIKUBAIOIIEH CHUJIBI OT 00BEMA
NOTPpYKEHHON YacTH TeJla U OT INIOTHOCTU KUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€jla, OT IIyOHHbI, Ha KOTOPYIO MOTPY’KEHO TENO, YCIOBUU
IJlaBaHusl TeJ, YCJIOBUW paBHOBECHsI pblyara U OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUM  y4€OHOTO HCCIEAOBaHUS, COOMpATh YCTAaHOBKY U
BBIMOJHATh WM3MEPEHUs, Cienysl MPeaoKEeHHOMY IUIaHy, (UKCHPOBATH
pe3yJbTaThl IMOJTYYEHHOM 3aBUCHUMOCTH (DU3MUECKUX BEJIUYMH B BUJE



OpEUIOKEHHBIX Ta0nuil U TpaduKOB, AeNaTh BBIBOJBI M0 pe3yjibTaTaMm
UCCIIEJOBAHMSI;

NPOBOANTH KOCBEHHBIE HU3MEpeHHs (PU3MYECKHX BENIUYUH (TUIOTHOCTH
BEIIECTBA JKUAKOCTHM W TBEPIOTO Tena, CHUJla TPEHUS CKOJIBXKCHHUS,
JaBICHHE  BO3/AyXa, BBITAIKUBAIOUIAs  CHJIa, JEHCTByOIas Ha
HOrpyXEHHOE B KHUJIKOCTh TeJI0, KOAI()(PUIMEHT TMOoNe3HOro AeHCTBUSA
IOPOCTBIX MEXAHU3MOB), CJIEAys NPEUIOKEHHOW HWHCTPYKLUUU: TpU
BBITIOJTHEHUH HW3MEPEHUI CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY H
BBIUMCIISITH 3HAUEHNE NICKOMON BEIHYNHBI,

COOJII0IaTh MpaBUiia TEXHUKK 0€30MaCHOCTHU P paboTe ¢ 1abopaTopHBIM
000py/10BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECHI, TEPMOMETpP, AMHAMOMETpP, COOOIIAIOIIMECS COCYIbl, OapoMerp,
phIYar, HOABMKHBIA U HETIOJABUKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTB;
XapaKTepU30BaTh IPUHIMIBI  JEUCTBUS HU3YyYEHHBIX NPUOOpPOB U
TEXHUUYECKUX YCTPOMCTB C OMNOPOM Ha HX ONHMCAHHUA (B TOM YHCIE:
MNOJIINITHAKY, YCTPOWCTBO BOJAOINPOBOJAA, THUAPABIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, MOPIITHEBON HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS
O CBOMCTBax (pM3WYECKUX SIBICHUN W HEOOXOAUMBIC (PU3UUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEPbl  (HAXOAUTh  HH(POPMALMIO O  [pPUMEPaXx)
NPAaKTHYECKOTO HWCIHOJb30BaHUs (DU3MUECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH 1151 oOecrniedeHns 0€30MacHOCTU MpU 0OpalieHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3/10pPOBbS U COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJEHUS B OKPYIKaIOLLEH CpE/IE;

OCYIIECTBIATh OTOOp HCTOYHUKOB HH(popmauuu B HHTepHere B
COOTBETCTBHUH C 33JaHHBIM ITOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOITIXCS
3HaHUA © TYTEM CpPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATDH
uH(GOpPMAIIMIO, KOTOpas SBISIETCS MNPOTHUBOPEYMBONM MIM MOXET OBIThH
HEJI0CTOBEPHOI;

UCTIONIb30BaTh MPH BBHIMOJIHEHUN YY€OHBIX 3a/laHUil HAyYHO-TIOMYJISPHYIO
aUTepaTypy  (QHU3MYECKOrOo  COACpX aHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypcsl cetu VIHTepHET, BIafeTh NpuéMaMu KOHCTIEKTHPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOILIEHUS Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMalnu (HU3MUECKOTO COACPIKAHMS, B TOM
yrcne MyOJUYHO JeNaTh KpaTKhe COOOIIEHHS O pe3yJbTaTax MPOEKTOB
WIK Y4eOHBIX HCCIEJOBAaHUM, NIpPU H3TOM TPaMOTHO HCIOJIb30BATh



M3YYCHHBIM TOHSATUWHBIMN ammapaT Kypca (U3HKH, COMPOBOXKIATh
BBICTYIUIEHUE MTPE3EHTALlUEH;

MpU BBHITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAaHUU paclpenessTh
00s3aHHOCTH B TPYyMIE B COOTBETCTBHUH C TIOCTABJICHHBIMU 3aJja4aMH,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JCHUCTBUHM, AaJEKBAaTHO OLCHHUBATH
COOCTBEHHBIH  BKJIAQJ, B  JIEATENBHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAOIIUX.

K koniy o0yueHus B 8 Kkiacce npeMeTHbIe pe3ysibTaThl HA 0a30BOM YPOBHE
JOJHKHBI OTPaXkaTh C(OPMUPOBAHHOCTH Y 00yUYaIOIINXCSI YMEHUI:

UCITI0JIB30BATh MOHATHUS: Macca U pa3MePbl MOJIEKYJI, TEIUIOBOE JABUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BEILECTBA, KPUCTATUIMYECKUE U
amMop(HbIe Tela, HACBIEHHBIH W HEHACHIIICHHbI Map, BIIAXKHOCTb
BO3/lyXa, TeMIeparypa, BHYTPEHHsISI SHEPrusi, TEIUIOBOM JIBUTaTelb,
AJIIEMEHTAPHBIN 3JIEKTPUYECKHUM 3apsisl, AIEKTPUUECKOE I0JI€, IPOBOJIHUKU
Y UDJIEKTPUKH, IIOCTOSIHHBIN 3JIEKTPUUYECKUN TOK, MATHUTHOE I10JIE;
pa3nuuaTh ABJICHUS (TEIUIOBOE pacIIMpeHHe M cXaTue, TeIonepenaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KAWJUIAPHBIE SIBICHUS, UCIIAPEHUE,
KOHJIEHCAlusl, IUIABJIEHUE, KpUCTauIM3auus (OTBEpAECBAaHUE), KHUIIEHUE,
Terionepeaaya (TemI0NpPOBOJHOCTb, KOHBEKIINS, U3ITy4YEHHUE),
NIEKTPU3aLUs TEJ, B3AMMOJEHCTBHE 3apsAJIOB, IEUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBUE MAarHuUTOB, JCHCTBUE
MarHUTHOTO TOJIsl HA TPOBOJHUK C TOKOM, AJIEKTPOMATrHUTHAS UHIAYKIHUSA)
[0 ONHCAHUID HX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBIICHUE;

pacrno3HaBaTh IMPOSIBJICHME M3YyUEHHBIX (PU3MUECKUX SBJICHUH B
OKpY’XaloIlleM MHUpPE, B TOM u4ucie (U3MYECKHUE SIBJICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE W KalNWUIApHbIE SBJIEHUS B MPHUPOJE,
KpUCTAJIIBI B Iipupoxe, usdnydeHne CoJiHIA, 3amMep3aHve BOJOEMOB,
Mopckue 6pu3bl, 00pa3oBaHUE pPOCHI, TYMaHa, UHEsl, CHETa, 3JIEKTPUUECKHE
SBJIEHUSI B aTMoc(epe, 3JIEeKTPUUECTBO KHUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiid, Jpeild MOJOCOB, POJIb MAarHUTHOTO TOJS JUIsl JKU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, PU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATH CYIIECCTBEHHBIC CBOMCTBa (NMPHU3HAKU) (PU3NIECKUX
SIBIICHUI;

OIKCHIBaTh U3yUYEHHbIE CBOICTBA TeN U (PU3NUYECKUE SIBICHUSI, UCIIOJIb3YS
bu3nyeckue BeTUUYUHBI (TeMIlepaTypa, BHYTPEHHSI SHEPTUs, KOJTUYECTBO
TEIUIOTHI, yJeJbHas TEIJIOEMKOCTh BEILIECTBA, YJAEJbHAs TEIUIOTa
IUTaBJICHUS, YJIelbHasl TEIJIoTa MapooOpa3oBaHusi, yJeibHas TEIIoTa
CTOpaHHs TOIIMBA, KOA()(PUIMEHT TOJE3HOr0 JEHCTBUS TEIJIOBOU



MalIUHbl, OTHOCHUTEJIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHUI 3apsf,
cuia TOKa, 3JIEKTPUYECKOE HAIpPSKEHUE, CONPOTHUBJIEHUE ITPOBOJHUKA,
yAEIbHOE  CONPOTUBIEHUME  BeEIleCTBa, paboTa U MOIIHOCTh
NEKTPUYECKOr0  TOKAa), NPH ONHCAHUM NPaBUIBHO  TPAKTOBATh
(U3HYECKUI CMBICI UCHOJIb3YEMbIX BEJIWYMH, 0003HAYEHUS U €IUHULIBI
bu3nyecKux BEJIWYUH, HAXOAUTh (HOPMYJbI, CBS3BIBAIOLIUE JAHHYIO
(bu3MYecKyl0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U TPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHHUSI MOJIEKYJISIPHO-KHHETHYECKOW TEOpUU
CTpOEHUS BEIleCTBa, MPUHLHUI CYNEPHO3UIUMU ToJied (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHs 3apsiia, 3akoH OMa JIJ1sl yyacTKa IeNu, 3aKOH
Jxoynsa—JleHna, 3aKkOH COXpaHEHMs DHEPrUM, I[pPU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHa M 3allMCHIBATh €r0 MaTEMaTHYECKOE
BBIPAKEHUE;

OOBSACHATH (PU3NUYECKHE MPOLECChl M CBOMCTBA TEJI, B TOM YHCIE U B
KOHTEKCTE CUTyalud MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTEpa: BBISBIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBICHEHHE U3 1—2 JTOrH4eCcCKUux
IIaroB C OMOpod Ha |—2 W3yYEeHHBIX CBOWCTBA (DHU3MUECKHUX SIBICHUI,
bu3nyecKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTth pacu€THbIC 3anadyd B 2-3 JEHCTBUS, HCMOJb3Yys 3aKOHbl H
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHalIM3a
YCIIOBHS 3a/layd 3alMChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JaHHBIX JUJIS  pelIeHWs 3a7aud, BbIOMpaTh 3aKOHbI W (OPMYJIBI,
HeoOXoauMble Juisi €€ pelieHus, MPOBOJUTh PACUEThl M CpPAaBHUBATh
MOJIyYeHHOE 3HaUeHHE (PU3NYECKON BEIMUYMHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXXHO pEUIUTh HIpPU OMOLIU
(U3HYECKUX METOOB, HCIOJIb3Yys OMMCAHUE MCCIEOBAHUSA, BBIIACIATH
IIPOBEPAEMOE IPEANOJIOKEHNE, OLICHUBATh IMPABWIBHOCTh IOpsAJKa
MIPOBEJICHUS HCCIIEI0BaHUs, J€J1aTh BBIBOJIBI;

NPOBOJUTH OMBITHI 1O HAONIOACHHIO (U3UYECKUX SBJICHUA WU
(U3HYECKUX CBOMCTB TeJ (KaWUIPHBIE SIBJICHUS, 3aBUCUMOCTb J1aBJICHHUS
BO3JlyXa OT €ro o0bEMa, TEMIEPATYPbI, CKOPOCTH MPOLIECCA OCTHIBAHUS U
HarpeBaHusi MpPU M3IYUYCHUM OT LBETAa H3Iy4yaromiedl (IOrJIouarolei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATypbl KUIKOCTU U
wiomaan €€ TOBEPXHOCTH, JJIEKTpU3alUsi Tel U B3aUMOJEUCTBHE
NEKTPUYECKUX 3aps/iOoB, B3aUMOJECUCTBHE IOCTOSSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MAarHUTHBIX IIOJIEW IIOCTOSIHHBIX MAarHUTOB, JIE€UCTBUS
MAarHuTHOTO MOJIA Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,



CBOMCTBAa D3JIEKTPOJBUTATENsl IOCTOSHHOTO TOKa): (OpMYJIHMPOBATH
IPOBEPsiEMbIE NPEANIONOKEHHS, COOMPATh YCTAHOBKY M3 IPENI0KEHHOTO
000pyI0BaHUs, OMKUCHIBATH X0/ ONbITA U (DOPMYJIUPOBATH BHIBOJIbI;
BBIMIOJHATh  MPSIMBIE  W3MEPEHHUS]  TEMIIEpaTypbl, OTHOCHTEIHHOU
BJIQXHOCTH BO3/yXa, CHJIbl TOKA, HAINpSOKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKUX BEIMYMH, CPABHUBATH
pe3yJIbTaThl U3MEPEHUI ¢ YUETOM 3a/1aHHOM a0COJIFOTHOM MOIPEUIHOCTH;
MPOBOJUTH UCCIIEJOBAHUE 3aBUCUMOCTH OJAHOU (PU3NUYECKOW BEIUYUHBI OT
Jpyroi C UCHOJIb30BAaHUEM IMPSMBIX HU3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJH IIOIEPEYHOIO
CEUEHUs U YAEJIbHOTO CONPOTUBIICHUS BELIECTBA IPOBOJAHMKA, CUIIbI TOKA,
UAYLIEr0 4Yepe3 IMPOBOAHMK, OT HANOpPsDKEHUS Ha  IPOBOJHMKE,
UCCIIEJOBAHME IIOCJIEIOBATEIBHOTO M  IAapajuleIbHOTO  COEAVHEHUH
IPOBOJHUKOB): TUIAHUPOBATh MCCIIEJIOBAHUE, COOMpPATh YCTAHOBKY U
BBIMOJIHATh WM3MEPEHUs, Cielysl MPeajoKEeHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHOW 3aBUCUMOCTH B BHJE TalOnull U TIpaduKoB,
JIeNaTh BBIBOJIBI MO PE3YJIbTaTaM MCCIIEJOBAHUS;

IPOBOANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BeIWYUH (yIelbHas
TEIJIOEMKOCTh ~ BEILECTBA, CONPOTUBIEHUE MPOBOAHHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKa): IUIAHUPOBAThb H3MEPEHHs, COOUpAaTh
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJIEaysl NMPEAJIOKEHHON MHCTPYKLUHU, U
BBIUMCIISTH 3HAUCHNE BEJIMUMHBI,

COOJIOIaTh MpaBUiIa TEXHUKU O€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000opy/TI0BaHUEM;

XapaKkTepU30BaTb IMPUHLMIBI JEUCTBUS HU3YyYEHHBIX HPUOOpPOB U
TEXHUUYECKUX YCTPOMCTB C OMNOPOM Ha HX ONHMCAHHUA (B TOM YHCIHE:
CUCTEMa OTOIUIEHUSI JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIlepMeETp,
BOJIbTMETP, CUETUMK JIIEKTPHUUECKOW 3HEPruH, 3JIEKTPOOCBETHTEIBbHbIE
npuOOpBkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIECKTPUUECKUE
IPEIOXPaHUTENH, JIEKTPOMArHUT, FIEKTPOABUTAaTENb IOCTOSIHHOIO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MUYECKHUX SIBJICHUH U HEOOXOJMMBbIE
(u3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEPHUTEIbHBIE
npuOopbl MO CXeMaM M CXEMaTU4YHBIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TUI'POMETP, ABUraTElb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABISATH CXEMbl 3JIEKTPUUYECKUX
Henen ¢ nocjaeAoBaTe/IbHbIM U MapajulesIbHbIM COEIMHEHUEM 3JIEMEHTOB,
pasznuuasi ycIoBHbIE 0003HAUEHHUS AIEMEHTOB 3JIEKTPUUECKUX IeTel;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HH(GOPMALMIO O  [pUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUNW B IOBCEIHEBHOU
XKU3HU JJi1 obecrieyeHus: 6€30MacHOCTH MPHU OOpaIeHUH C MPUOOpamMu H
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHUS 3J0POBbSI U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHS B OKPY’KaIOIIEH Cpeie;

OCYHIIECTBJIATh TMOUCK WHPoOpManuu (U3UYECKOTO COACpNKAHUS B
WNHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUH M NYTEM CpaBHEHUS
JIOTIOIHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH WHGOPMAIUIO, KOTOpas
SBIISICTCS] IPOTUBOPEYUBON MIIM MOXKET OBITh HETOCTOBEPHOI;
UCIIOJIb30BaTh MPH BBHINOJIHEHUN YYEOHBIX 3a/laHUil HAyYHO-TIONYJISIPHYIO
JUTEpaTypy (PU3MYECKOro COAEp X aHMs, CIPAaBOYHbIE MaTEepUalIbl,
pecypcbl cetd VIHTepHET, BIageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE U KPATKHUE YCTHBIE COOOIICHMS,
o0o6mass wmHDOpMANMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHus, B TOM UHCIEe MYyOJWYHO TNPEACTABIATH PE3YJIbTaThl
MPOEKTHON WJIM KCCIEeNOBATENbCKON JEATEIbHOCTH, MPU 3TOM T'PaMOTHO
UCIIONb30BaTh M3YYCHHBI TMOHATUWHBIA ammapar Kypca (U3HKH,
COIIPOBOX/IATh BBICTYIUICHUE MTPE3CHTALINEH;

IpU BBINIOJHEHUU YYEOHBIX IPOEKTOB U HCCIENOBAaHUN (PU3NYECKUX
IPOLIECCOB paclpeesiTh OOA3aHHOCTH B TIPYyIIE B COOTBETCTBUHU C
MOCTaBIICHHBIMU 33J]a4aMHM, CJICIUTH 3a BBHIMOJTHEHUEM IUTaHA JCHCTBUH U
KOPPEKTHPOBATh €ro, aJeKBaTHO OIICHMBATh COOCTBEHHBI BKJIaa B
JeSITeNIbHOCTD TPYIIIbI, BHICTPauBaTh KOMMYHHKAaTUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISSl TOTOBHOCTD pa3peniaTb KOH(PIUKTHI.

K xoHIty o0yueHus B 9 kjacce npeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YUAIOITUXCSI YMEHHU:

UCIIOJIb30BaTh IOHATHUSA: CHCTEMa OTCuYéTa, MarepualbHas TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHWYECKOTO IBMXKEHMS, Aedopmarius
(ympyrasi, MjgacTU4ecKas), TpPEeHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, a0CONIOTHO TBEPIOE TEJO,
HEHTP TSHKECTHU TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJeOaHus u
BOJIHBI, 3BYK, MH(pa3ByK M yIbTPa3ByK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1aJIbHO30PKOCTD,
CHEKTPhl UCIYCKAHUS M TOTJIOIIEHUS, anbda, 6eTa- U raMMa-u3IydeHus,
W30TOIIBI, SIIEPHAS DHEPIETHKA;

pasznuyarh SIBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHUE, CBOOOJHOE
MaJICHUE TEJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICUCTBUE



TeJ, PEaKTUBHOE JBIDKEHUE, KOJIeOaTeIbHOE NBIXKCHHE (3aTyXarolue U
BBIHYKJIGHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JABUKEHHUE, OTPaKEHHE
3BYKa, MPSIMOJIMHEHHOE paclpOCTpaHEHUE, OTPAKEHUE U MPeOMIICHUE
CBETA, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PAa3JI0KEHUE OEJI0ro CBeTa B
CHEKTp U CJOXKEHUE CIHEKTPAJIbHBIX I[BETOB, JIUCIEPCHS CBETA,
€CTEeCTBEHHAasA PaJUOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEWYATOIO CIIEKTpa
U3ITyYEHHMsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacmo3HaBaTh TPOSBICHUE W3YYCHHBIX (U3MUECKUX SBICHUUA B
OKpy XaromeM Mupe (B TOM 4YHucie (PU3NYECKHe SBJICHHUS B TPHUPOJIE:
MIPUJIMBBI U OTJIMBBI, IBUXKEHNE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCHPHSITHUE 3BYKOB JKHBOTHBIMH,
3eMJICTpsICEHUE, CEUCMUYECKHE BOJIHBI, IIyHaMH, 53XO, I[B€Ta Tell,
ONTUYECKUE SIBJICHUS B TMPHUPOJE, OMOJOTHYECKOE NEWCTBHE BUANMOTO,
yIbTPA(QHOIETOBOTO W PEHTTEHOBCKOTO HW3IYYCHHM, €CTECTBEHHBIN
PaZOAaKTUBHBIN (OH, KOCMHUYECKHE Jy4YHd, PaJHOAKTUBHOE H3ITyUEHUE
NPUPOJIHBIX MHUHEPAJIOB, JEUCTBUE PAJUOAKTUBHBIX HW3JIYYEHUM Ha
OpraHu3M 4YeJIOBEKa), MpH STOM NEPEBOAUTH MPAKTHUUECKYIO 3a/ady B
y4eOHYI0, BBIJCISTh CYIIECTBEHHBIE CBOWCTBA (MpHU3HAKH) (PU3MUECKHUX
SIBIICHUI;

ONKCHIBATh U3YyUEHHBIE CBOMCTBA TEN M (PU3UUYECKHE SIBJICHUS, UCIOJb3YSI
¢dbuznyeckre BENUYMHBI (CpeAHsiE W MIHOBEHHAss CKOPOCTh Tejla IMpu
HEPAaBHOMEPHOM JBU)KCHUH, YCKOPEHHE, TMEepeMEIleHHe, IMyTh, YIIoBas
CKOpPOCTh, CHJIa TPEHHS, CUJIa YIPYIOCTH, CUJa TSKECTH, YCKOPEHUE
CBOOOJHOTO TMAaJeHHUsl, BEC Tejla, HUMIYJIbC Tella, HMIYJIbC CHIIBI,
MexaHuveckas paboTa M MOIIHOCTb, MOTEHIMAIbHAS SHEPrus Tena,
MOJHSATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS SHEPIrusl CXKaTou
NPY>KUHBbI, KUHETUYECKAs DSHEpPrus, IOJIHAS MEXaHUYECKas >SHEprus,
MEepPHOJl U YacToTa KoJIeOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, NTOKA3aTEb MPEJIIOMIIEHUS CPEAbI), IPU OMUCAHUU
MPaBWIbHO TPaKTOBaTh (U3UYECKUI CMBICI HCMOJIb3YyEMbIX BEJIUYUH,
0003HaUeHUS W ENUHUIBI (PU3MUYECKUX BEIWYUH, HAXOAWTH (DOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3WYECKYIO BEIMYHUHY C JAPYTUMH BEIMYMHAMU,
CTPOUTH TpahrKK U3YUECHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SBJICHUS M IPOLECCHI,
WCIIOJIB3Ys 3aKOH COXPaHEHUsI DHEPTryuU, 3aKOH BCEMHUPHOTO TATOTEHUS,
MNPUHLUN CYNEPHO3ULUA CUJI, NPUHIMUI OTHOCUTENIbHOCTH ['anmunes,
3aKOHbl HbIOTOHA, 3aKOH COXpAaHEHUSI UMITYJIbCA, 3aKOHbl OTPAXEHHUS U
MIPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsSJ0BOTO U MACCOBOTO YHCEI



OpU SJACPHBIX PEAKIUSAX, IPU ITOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aIMCBIBATh €r0 MaTEMATUYECKOE BBIPAKEHUE;

OOBSACHATh (PU3NUYECKHE MPOLECChl M CBOMCTBA TE€JI, B TOM YHCIE U B
KOHTEKCTE CHUTyalud MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTEpa: BBISBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
IaroB ¢ Omopoil Ha 2—-3 W3Y4YEHHBIX CBOWCTBA (M3UYECKUX SBICHUH,
($u3nYeCKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (omMparolmuecs Ha cucteMy u3 23
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJayd 3alUChIBaThb KPAaTKOE
YCIIOBUE, BBISABIATh HENOCTAIOIINME WIM MU30BITOUHBIE JAaHHbIE, BBIOMPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JUUISl PELIEHMs], IPOBOJUTH PAcUEThl U
OLICHMBATh PEAJTMCTHUYHOCTh IOJYYEHHOTO 3HA4YeHHUs] (U3HUUECKOU
BEJINYMHBL;

pacrno3HaBaTh MpoOJeMbl, KOTOpPbIE MOXXHO PELIUTh MpU MOMOUIH
(uU3NYECKUX METO/OB, MCIIONb3Yysl ONUCAHHE HCCIEIOBAaHUS, BBIICIATH
NPOBEPSAEMOE MPEANOJIOKEHUE, OLIEHUBATh MPABWIBHOCTh MOpSAJIKa
NPOBEICHHUS]  UCCJENOBAHMS, JeJIaTh  BBIBOJbBI, HWHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHUI U OIBITOB;

OPOBOAMUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKUX SBICHUA WIH
¢u3nyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbproToHa, 3akoHa
COXpaHEHUsl PHEPruu, 3aBUCUMOCTb Mepuofa KoieOaHWW MNpYKMHHOIO
MasTHHKA OT Macchl Ipy3a U KECTKOCTU NPYKUHBI U HE3aBUCUMOCTb OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, MPSIMOIMHENHOE PACIPOCTPAHEHHUE CBETA,
pa3ioxeHue OesIoro CBeTa B CIIEKTP, U3YUYEHHE CBOMICTB HM300paK€HUS B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)keHMsI IpeaMera B coOuparomien
JUH3€, HAOJIOJEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3JIyYEHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTAaHOBKY W3 M30BITOYHOrOo Habopa
o0Opy/nOBaHUs, ONHUCBHIBATH XOJ  ONbITA U €ro  pe3yJsbTaThl,
(GopMyJIpPOBATh BHIBO/IBI;

POBOJUTH MPU HEOOXOAMMOCTU CEPUI0 MPSAMBIX M3MEPEHHM, omnmpenenss
cpeqHee 3HAUYCHHE W3MEpPAeMON BeIMYuHbl ((POKyCHOE paccTosHHE
coOuparomeii JUH3bI), OOOCHOBBIBATH BBIOOpP CHOCO0a H3MEpPEHUs
(M3MepuUTENHHOTO MPUOOPa);

IPOBOANUTh MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYMH C
UCIIOJIb30BAaHUEM IMPSAMBIX HM3MEpPEHUH (3aBUCHUMOCTb IyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JBIKEHUU 0€3 HayalbHON CKOPOCTH, NEpUOAa
KoJe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpa)k€HUs CBETa OT yrIja MaJeHUs W yria MpeloMJIEHHs OT yIia



najieHus): IUIAHUPOBATh HCCIEOBAaHUE, CaMOCTOSITENIBHO COOUpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl IOJYYECHHOM 3aBUCHMOCTH
dbu3nYecKX BENWYUMH B BUJE TaOMWIl U rpaduKOB, J€JaTh BBIBOJBI IO
pe3ynbTaTaM HCCIICIOBAHUS;

MPOBOJIUTh KOCBEHHBIC W3MEPCHHS (U3WYECKUX BEIMUMH (CpEmHSIS
CKOPOCTb M YCKOPEHHME Tella TpPU PABHOYCKOPECHHOM JIBHKCHUH,
YCKOpPEHHE CBOOOJHOIO MaJeHUs], KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKCHUS, MEXaHWYeCKas pabdoTa M MOIIHOCTh, YacTOTa M
nepuosl KoneOaHWii MaTeMaTH4eCKOro W TMPYKUHHOTO MAasTHHUKOB,
ONTHYECKas CWIa COOMpAIONIeH  JIMH3BL, PAJAMOAKTHUBHBIN  (OH):
IUIAHUPOBATh H3MEPEHUs, COOMPATh SKCHEPUMEHTANIbHYIO YCTaHOBKY U
BBITIOJIHATh U3MEPEHUS, CIEys MPEUI0KEHHON MHCTPYKIUHU, BBIYUCIATH
3HAUCHHE BEJIMYMHBI U aHAJTU3UPOBATH MOJYUCHHBIC PE3YIbTAThI C YUETOM
3aJTaHHOM TIOTPENTHOCTH NU3MEPCHHI;

COOJII0IaTh MpaBUJia TEXHUKK 0€30MaCHOCTHU P paboTe ¢ 1abopaToOpHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKM W3YYEHHBIX (DU3UYCCKUX MOJIEIICH:
MaTepuaibHasl TOYKA, a0CONIOTHO TBEPIOE TENO, TOYCYHBIM HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENh aTroMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO SI/PA;

XapaKTepu30BaTh NPUHIMIBI  JEHCTBUS M3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HAa HMX OmucaHus (B TOM 4YHCITE:
CIUAOMETP, MATYNKW TIOJOXKCHHS, PACCTOSHHUS W YCKOPEHHUsS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (Qoroanmapar, ONTHYECKUE CBETOBOJBI,
CIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCHONB3Yyd 3HAaHUS O
CBOMCTBAaX (U3MYECKHX SIBIEHUH U  HEOOXOAuUMbIEe  (PU3NUECKHE
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMBI U CXEMATUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYCCKUX
YCTPOWCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHMUYECKHX MPOIECCOB
Opy pEHIeHUH Y4YeOHO-IIPAKTUYECKUX 3aad, ONTHUYECKHUE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie U cOOMparouei JIMH3E;
NPUBOAWTh  NPUMEPHl  (HAXOIWTh  HWH(DOpMAIMIO O  TpUMEpax)
MPAKTUYECKOTO HWCIOIb30BaHMs (U3UYECKUX 3HAHWNW B TOBCEIHEBHOU
KU3HU ISl oOecrieueHrs 0e30MacHOCTH Mpu oOparieHuu ¢ npudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 3J0POBbS M COONIOACHUS
HOPM JKOJIOTUYECKOTO TTOBEJCHUS B OKPYIKAIOIIICH Cpejie;

OCYIIECTBJIATh TMOUCK WHPOpManmuu (U3UYECKOTO COJACpXKAHUS B
HuTepHeTe, caMocTOsSTENBHO (HOPMYIHPYs MOUCKOBBIN 3aMpoOC, HAXOAUTh



INYTH ONpEesIeHUs] JOCTOBEPHOCTH MOJIyYEHHON MHQOpMAIMK Ha OCHOBE
VMMEIOLINXCS 3HAHUU U JOTIOJIHUTEIIbHBIX HCTOYHUKOB;

MCIOJIB30BAaTh MPHU BHIIOJIHEHUHM YYEOHBIX 3aJaHUil HAy4YHO-TOMYJISPHYIO
JUTEPATYPY  (PU3UYECKOrO0  COJEpKAHMS, CHPABOYHBIE MaTepHabl,
pecypcesl cetu MIHTEepHET, BiIafieTh NpuéMaMHu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3laBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOILEHMS Ha OCHOBE
uH(pOpMAIMU W3 HECKOJbKUX MCTOYHUKOB (PU3UYECKOrO COJepKaHus,
myOJIMYHO MPEACTABIATh PE3yIbTaThl MPOSKTHOM MIIM UCCIIEI0BATEIbCKON
JNEATEIbHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIB30BAaThb  H3yYECHHBIN
NOHATUUHBIN anmapar u3ydyaeMoro pasjena (U3UKA U COMPOBOXKIATh
BBICTYIUICHHWE TMpe3eHTaleil ¢ Yy4eToM OCOOEHHOCTEW ayauTOpHUH
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuyecTBo 4yacoB

Ne HaumeHoBaHue pa3aesioB U TeM

n/n MPOorpamMmMbl Bcero

Paszpnen 1. dusuka u e€ poJib B IO3HAHMHU OKPY’KAKOLIEro MUpa

1.1 ®du3uka - HayKa 0 Ipupoae
1.2 OuU3NYECKNE BETUYNHBI
1.3 EcrecTBeHHOHAYYHBII METO/] TO3HAHMS

Uroro no pazgeny

Pasnen 2. IlepBoHavaibHbIE CBeJAeHUS 0 CTPOCHMH BelleCTBa

2.1 CrpoeHue BemiecTBa

29 JIBU>KeHue U B3aUMOJICHCTBUE YACTHII
' BEIIIECTBA

2.3 ArperaTHbl€ COCTOSTHUSI BEIIECTBA

Hroro no pasneny

Pa3nen 3. /IBu:xeHue U B3auUMo/ielicTBHE TeJl

3.1 MexaHHU4YeCcKO€e OBMKECHUE
32 HNuepiusi, Macca, MIOTHOCTh
33 Cuna. Buner cun

Uroro no pazgeny

Pasnen 4. /laBiieHue TBEPABIX TeJl, AKUIAKOCTEH U ra30B

41 Hasnenue. llepenaya naBneHust TBEpALIMU
' TeJNaMH, JKHAKOCTSAMH U ra3aMu

2

2
2
6

1

2

14
21

KoHTpoJbHbIE
padoTbI

IIpakTH4eckue
padoThI

JiieKTpOHHBIE (U POBbIE)
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJID
https://m.edsoo.ru/ZOL7QLIIS

https://m.edsoo.ru/2SJI51M41

https://m.edsoo.ru/ZXDKQLXCC

https://m.eds00.ru/ONOV1XY1K

https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5SP
https://m.edsoo0.ru/9RNDRUONW

https://m.edsoo.ru/XO0DW367P2




4.2 JlaBiaeHne KUIKOCTH
43 ATMmochepHoe aBieHne

44 JleiicTBUE )KUIKOCTH M Ta3a Ha
' HOrPY>XEHHOE B HUX TEJIO

Hroro no pasneny

Paznen 5. Pabora 1 MOIIHOCTB. JHEpPrus

5.1 PaboTa 1 MOUTHOCTB
5.2 [IpocTeie MexaHU3MBI
53 MexaHnueckasi SHEpIrust

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

21

12

68

12

https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXNO

https://m.edsoo.ru/NFE60OY 8NK

https://m.edsoo.ru/75LMREDY'1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G30454EMT




8 KIIACC

HaumenoBaHue pa3ieioB U TeM
MPOrpaMMsbl

Ne i/

Pa3znea 1. TemyioBble ABJICHUS
1.1 CrpoeHue 1 CBOICTBa BELIECTBA

1.2 TermoBbIe MPOLECCHI
Htoro no pazneny

Pasnen 2. DiekTpuyeckne u MATHUTHBIE SIBJICHUS

DeKTpudecKre 3apsbl. 3apsKeHHbIE

21 TeJa U UX B3aUMOJICHCTBUE

2.2 [ToCTOSTHHBIN 3JIEKTPUYECKHI TOK
23 MarHuTHbI€ SIBJICHUS

2.4 DJIEKTPOMArHUTHAS] MHIYKIIHS

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoanuyecTBO 4acoB

Bcero

21
28

20

37

68

KonTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

1.5

14.5

JIeKTPOHHBIE (LM(pPOBbIE)
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA

https://m.edsoo.ru/R4QORCTQ4

https://m.edsoo.ru/PBOQBOWS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QODSEL15




9 KIIACC

KoaudecTBO 4acoB
HaumeHoBaHue pa3ieioB U TeM

Ne n/m
MPOrpaMMbl Bcero
padoTbI
Paznen 1. Mexannuyeckue siBJeHUS
L1 MexaHn4eCcKOe ABUKEHUE U CIIOCOOBI €T0 10
' OIMCaHMS
1.2 BzaumonaeiicTBue e 20 1
1.3 3aKOHBI COXpaHEHUS 10
Wroro no pazneny 40
Pa3zgen 2. Mexann4yeckune K0Je0aHUA U BOJIHBI
2.1 MexaHandeckue KoaeOaHust 7
2.2 MexaHnueckne BOJIHBL. 3BYK 8 1
Wroro no pazneny 15

Pazgen 3. DiekTpoMarHuTHOE 10JIe ¥ 3JIEKTPOMATHUTHBIE BOJIHBI

DIIEKTPOMArHuTHOE TOJIE U

3.1 6

3JIEKTPOMAarHUTHBIE BOJTHBI
Htoro no paszneny 6

Pa3nen 4. CBeToBbIe AIBJICHUSA

4.1 3aKOHBI pacIpOCTPAHEHUS CBETA
4.2 JIuH3bl 1 onrTHUecKue MPUOOPHI
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP

Uroro no pazgeny 15

KonTtpoJabHsble

IIpakTH4eckue
padoThI

JIEKTPOHHBIE (HH(PPOBHIE)
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/CEOGHRGTL

https://m.edsoo.ru/UCIRQAF4C
https://m.edsoo.ru/SHEC3Y25B

https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8AS50

https://m.edsoo.ru/DT98BSEY0

https://m.edsoo.ru/HBN3INMK2M
https://m.eds00.ru/20WNYKRX1
https://m.edsoo0.ru/2Z5AHODTO




Pa3gen 5. KBaHTOBLIE SIBJIEHUSA

I/ICHYCKaHI/Ie 1 IOTJIOIICHUE CBCTA

5.1 4 1 https://m.edsoo.ru/BKSE4AQQS8
aTOMOM
5.2 CTpoeHue aTOMHOTO siApa 6 1 https://m.edsoo.ru/U3WX2R61B
53 SnepHbie peakiuu 7 1 1 https://m.edsoo.rt/TMMVY9VSF
Hroro no pasgeny 17
Pa3nea 6. [loBTopuTe1bHO-000011a10IM I MOYJIb
II 600
6.1 OBTOPCHHE T ODODINCHHE CONCPMamDt 9 2 https://m.edsoo.ru/JKQXVIEBE
Kypca ¢usmku 3a 7-9 kinace
Wroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB II
- CTBO HACOB IO 102 3 27

I[TPOTPAMME






IHOYPOYHOE IINTAHUPOBAHMUE
7 KIIACC

KosnnyecTBo yacos
Ne Mara DJIeKTPOHHBIe N (ppoBbIE

Tema ypoka Kontpoabubie IIpakTHueckue
n/n Bceero u3ydeHusi o0pa3oBaTeJbHbIE PeCypChl

padoThI padoThI

®u3uka — HayKa O PUPOJE.
SBnenus npupoabl. Pusnyeckue 1 https://m.edsoo.ru/35YPBIWSK

SABJIICHUS

MexaHu4ueckue, TEIUIOBEIE,
JJIEKTPUYECKUE, MATHUTHBIE, 1 https://m.edsoo.ru/I16U53L6H

CBCTOBBIC, 3BYKOBLIC ABJICHUA

dusznueckue BEIUINHEI U UX
1 https://m.edsoo.ru/6ZYFTFPA7

U3MEpEHne

Ypok-uccienopanue
"M3mepeHue TeMrnepatrypel Ipu
IOMOIIH YKUIKOCTHOTO 1 1 https://m.edsoo0.ru/VQGCNSIMP

TEpMOMETpa U AaTYUKa
TeMIepaTypbl”

Kax ¢bwusuka u gpyrue
€CTECTBCHHBIC HAYKH U3yYalOT

npupony. EcrecTtBeHHOHAYYHBIHI
pHpOAY Y 1 https://m.edsoo.ru/3LPP2HPX2

MeTo mmo3HaHus. Onucanue
(bU3NUECKUX SBICHUH C
IIOMOILIBIO MOJIEIEH
VYpoxk-uccnenosanue "l[IpoBepka
TUIIOTE3BI: JaIbHOCTE MOJIETA 1 1 https://m.edso0.ru/9YLZITEMU

[rapuka, IymeHHOro



10

11

12

13

14

15

16

TOPU30HTAIILHO, TEM OOJIBIIIE,
4yeM OOJIbIIe BhICOTA IycKa"

Crpoenue BemiectBa. OMBITHI,
JTIOKA3bIBAIOIINE TUCKPETHOE
CTPOCHHE BEIIECTBA

I[BI/I)KCHI/IG HaCTull BCIICCTBA

VYpoxk-uccinenopanue «OnbITbI
10 HAOJIOIEHUIO TEIUIOBOTO
pacIIupeHust Ta30B»

ArperatHble COCTOSTHHS
BELIECTBA

B3auMocBss3p Mexay
CBOMCTBAMHM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSTHUSIX U MX
ATOMHOMOJIEKYJISIPHBIM
crpoerreM. OcCOOEHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI
MexaHnueckoe JBHKECHUE.
PaBHOMEpHOE 1 HEpaBHOMEpPHOE
JIBIKEHUE

Cxopoctb. EaAHUIBI CKOPOCTH
Pacuer nyt u BpeMeHH
JIBUKECHHUS

Wuepuus. 3aKkOH HHEPLMH.
B3anmopeicTeue Ten kak
MPUYHHA U3MEHEHHS CKOPOCTH
JIBIDKCHUSI TEIT

IInotHOCTE BemectBa. Pacuer

https://m.edsoo.ru/FSPU40LYR

https://m.edsoo.ru/HQ31SN1F3

https://m.edsoo.ru/FT87UNTLS

https://m.edsoo.ru/STRDWACXM

https://m.edsoo.rt/AWMI1DBI48

https://m.edso00.ru/3W6CCIHB1

https://m.edsoo0.ru/29GPTJAKL

https://m.edsoo.ru/PVHMNWAUA

https://m.edsoo.ru/KX5510IBX

https://m.edsoo.ru/0S71X3DPS




17

18

19

20

21

22

23

24
25

26

Macchl ¥ 00beMa Tejia o €ro
[UIOTHOCTH

Jlaboparopnas pabota
«Omnpenenenue MIOTHOCTH
TBEPAOIO TEIa»

Perienue 3ana4d no reme
"ITmoTHOCTE BemiecTa"

Cuna KaKk XxapakTepuCcTHKa
B3auMozeiicTBus ten. Cuna
ynpyroctd. 3akoH ['yka

Jlaboparopuas padbota
«M3yuenue 3aBUCUMOCTH
pacTspxeHus (aedopMarivm)
MPYKUHBI OT MPHUIOKEHHOM
CHUJIBD)

SBaeune tarorenusn. Cuna
TSDKECTH

CBs13b MEXly CHJION TSYKECTH U

maccoii Teia. Bec Tena.

Pemenue 3aga4d no teme "Cuia

TsHKECTH"

Cuiia TsKeCTH Ha APYrux
mwrageTax. Pusudeckue
XapaKTePUCTUKH TUIAHET

Nsmepenune cuin. unamometp

Bec Tena. HeBecoMocTh

CrnoxxeHnne ABYX CHII,
HAITPpaBJICHHBIX I1O OJIHOM

https://m.edsoo.ru/OH22PX7CX

https://m.eds00.ru/50DYVYG49

https://m.edsoo.ru/NV56FY1G2

https://m.edsoo.ru/PXXW6DHXE

https://m.edsoo.ru/OCWIXFNQE

https://m.edsoo.ru/8PZHPV1Y]J

https://m.edsoo.ru/IM2DOKYLI

https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UAOISQ8RE

https://m.edsoo.ru/L6SNUZVZSY
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28

29

30

31

32

33

34

npsMoii. PaBHoielicTBy01Iast
cui

Pemenue 3amad 1o teme
"PaBHoneiicTByroMIas cui"
TpeHue CKoNbXKEHHs U TPEHUE
nokosi. Tpenue B mpupoje u

TCXHHUKEC

JlaGoparopnas pabota

«I/I3yquI/Ie 3aBUCHMMOCTH CHJIBI

TPEHUS CKOJIBKEHUS OT CHUJIbI
JIABIICHUA U XapaKTepa
COIPUKACAOIIMXCS
MIOBEPXHOCTEI

Pemenue 3amau Ha OIIPCACIICHUC

PaBHOJECUCTBYIOIIEH CUJIIBI

Pemenne 3amau mo remam: «Bec

tenay, «['paduaeckoe
n300pakeHue iy, « CHIIBDY,
«PaBHOAEHCTBYIOIIAs CHIDY

KonTponbHas paboTa no Temam:

«MexaHndeckoe IBMKEHHICY,
«Macca, mIoTHOCThY, «Bec
tenay, «['paduueckoe
n3zoopaxenue cuim», «CHIIbD

Jasnenune. CiocoObl
YMCHBIICHHA U YBCINYCHUA
JTABJICHHS

JlaBnenue raza. 3aBUCUMOCTD

https://m.edsoo.ru/MKPXDZNXS5

https://m.edsoo.ru/TA1EOSMMH

https://m.edsoo.ru/TAQP4B30A

https://m.edsoo.ru/5YY23XXSD

https://m.edsoo0.ru/T9V639RZF

https://m.edsoo.ru/P4AROSWE4D

https://m.edsoo.ru/25TVM1FDL

https://m.edso00.ru/544YMX9WR
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36

37

38
39

40

41

42

43

44

45

JIaBJICHMS ra3a oT 00bEMa,
TEMIIEPATYPhI

IIepenaua naBiieHUs TBEPABIMU

TCJIaMU, X XKUAKOCTAMHU U I'a3aMU.

3axoH [lackansg

I[aBJ'IeHI/IC B X KMJKOCTH H rasc,
BBI3BAHHOC I[GflCTBPIGM CHJIbI
TAXKCCTH

Pemrenue 3amad mo teme
«JlaBIIeHHE B )KUIKOCTH U Tase.
3akon Ilackamsa»
Coo0marommecs: CoCyIbl
I'mapaBnmyeckuit mpecce
Maunowmetpsl. [TopuineBoi
JKUKOCTHEIM HAacoc
AtMmocdepa 3eminu. [puunnsl
CyILIECTBOBAHUS BO3YIIHON
0000uKkH 3emMau. 3aBUCHMOCTD
aTMOC(hEpHOTO JTaBJICHHS OT
BBICOTHI HaJl ypPOBHEM MOPS
Bec Bo3ayxa. ATmocdepHoe
JIaBJICHUC

W3mepenue atMochepHOro

nasienus. Oneit Toppuuenin

3aBUCUMOCTH aTMOC(HEPHOTO
JTABJICHUS OT BBICOTHI HAJl
YPOBHEM MOPS

BbapomeTp-anepoun.

https://m.edsoo.ru/CG5POSNWO

https://m.edsoo.ru/K7T1219UC

https://m.edsoo.ru/UHHC5SRB6W

https://m.edsoo.ru/7HDBMDHR?2
https://m.eds00.ru/67X2LF396

https://m.edsoo.ru/5G846G718

https://m.edsoo.ru/DRQ6ZPW 1M

https://m.edsoo.ru/PYRNEDISY

https://m.edsoo.ru/2I183TIPD4

https://m.edsoo.ru/YWJFWMZIJ

https://m.edsoo.ru/ WBNXTP7GR
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48

49

50

51

52

53

AtmocdepHoe naBieHNE HA
Pa3INYHBIX BBICOTAX

Pemntenue 3amad mo teme
"ATtmocdepHoe naBieHue"

JlericTBUE )KUIKOCTH U ra3za Ha
MOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuia

JlaGoparopnas pabota
«Omnpenenenre BbITATKABAIOLIEH
CHUJIbI, ICUCTBYIOLIEH Ha TEJIO,
MOTPY>KEHHOE B KUJKOCTb)»

JlabopaTtopHnast paboTta 1mo Teme
«HMccnenoBanne 3aBUCHMOCTH
Beca Tena B BOJIE OT 00bEMa
MOTPY>KEHHOMU B JKUAKOCTh YaCTH
Tena»

II;maBanue Ten

Jlaboparopnas pabota
"KoHcTpyupoBaHue apeomerpa
HJIN KOHCTPYUPOBAHUC JIOOAKH U
OIpeZieNIcHuE €€
rpy30n0abEMHOCTH"

Pemenue 3agau no remam:
«I1naBanue cynos.
Bo3nyxomnaBanuey, «JlaBnexnue
TBEPJBIX TEJ, )KUJIKOCTEH 1
razoB»

Mexanudeckasi pabora

https://m.edsoo.ru/YWVWL5TAI

https://m.edsoo.ru/SMG9FR466

https://m.edsoo.ru/7U40IDLK2

https://m.edso0o0.ru/OUOBGKKSW

https://m.edsoo.ru/UMAE9Q10Y

https://m.edsoo.ru/BGOVBS63P

https://m.edsoo.ru/R7VHLA60Q

https://m.edsoo.ru/1YIR6J7L5
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55

56

57

58

59

60

61

MomntHocts. EquHuIb!
MOIIIHOCTH

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM IPH
oabEME 110 jJecTHUIE"

IIpocTeie MexaHu3Mbl. Poryar.
PaBHOBecHe cuil Ha pelyare

KoHnTtponbhas paboTa mo teme
«/laBneHue TBepAbIX TEN,
XKHUJIKOCTEH U ra3on» /
Bceepocculickas nposepoyHas
pabota

PesepBHbIii ypok. Pabora ¢
TeKcTaMu 1o Teme «/laBnenue
TBEPABIX TEJ, )KUIAKOCTEU U
ra3oB» / Bcepoccuiickas
npoBepouHas paboTa

Prruaru B TexHuKe, OBITY U
npupoje. JlabopaTopHas pabora
«HccnenoBanue ycinoBuin
paBHOBECHsI pblyara

Pemrenne 3amad mo reme
«YCIIOBHsI paBHOBECHS phlUara

Koadduuuent noneznoro
JNEUCTBUS MEXaHNU3Ma.
Jlaboparopras padbota
«M3mepenue KII1/] HaknoHHOM
TIOCKOCTH

0.5

0.5

https://m.edsoo.ru/4UUXIHR1X

https://m.edsoo.ru/GDB065558

https://m.edsoo.ru/8YRUOUGS2

https://m.edsoo.ru/DWLOWQXQZ

https://m.edsoo.ru/RFCSYB9FS8

https://m.edsoo.ru/KR7VOIXUT

https://m.edsoo.ru/6AXDHFS8N

https://m.edsoo.ru/4AYEYZDMW




62

63

64

65

66

67

68

Pemrenne 3amad mo reme
"Pabora, momuOoCTh, KITJT"

Mexanudeckas JHEprusi.
Kunetndeckas u noTeHIMaIbHAS
SHEPTHUs

3aKOH COXpaHECHMUS
MEXaHUYECKON SHEPrUuu

YPOK-3KCIEpUMEHT 10 TEME
"DKcnepUMEeHTaIbHOE
OmpeieTICHUE U3MEHEHUS
KUHETUYECKOHN U
MOTEHIIMATBHON SHEPTUU NpU
CKaTBhIBAHUM TeJIa 110 HAKJIOHHOU
IJIOCKOCTH"

KonrtpomnbHas paborta 1o Teme
«PaboTa 1 MOIIIHOCTH. DHEPT U

PesepBHbIii ypok. Pabora ¢
TEKCTAMH 110 TEME
"MexaHnueckoe aBmxeaue"

PesepBHblit ypok. Pabora ¢
TekcTamu 1o Teme "PadoTa.
MomutHocTs. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12

https://m.edsoo.ru/VF5XBQLVS

https://m.edsoo.ru/3HQE7HOYK

https://m.edso00.ru/46Y22ZPME

https://m.edsoo.ru/SM7E7YTZC

https://m.edsoo0.ru/AECZ9T7EC

https://m.edsoo.ru/MJIPGGSA3

https://m.edsoo.ru/ XT2SMNZYM




8 KIIACC

Tema ypoka

OcCHOBHbIE TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKOMN
TEOPHUH U UX OTIBITHBIE
MTOATBEPKICHUS

Macca u pazmep aTOMOB U
MOJIEKYI

Mogenu TBEpIOro, )KUIKOTO U
ra3o000pa3HOro COCTOSTHUI
BEIllecTBa

OOBsicHEHNE CBOMCTB TBEPIOTO,
XKHUKOTO U Ta3000pa3HOTO
COCTOSTHUI1 BeIllecTBa Ha OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU
Kpucrannmueckue u amopgHbie
Tena

CMauuBaHUE U KallWJUISIPHOCTb.
IToBepXHOCTHOE HaATsKEHUE
TemnoBoe pacimupeHue u
ckarue

Temnepatypa. CBs3b
TEMIIEPATYPhI CO CKOPOCTHIO
TEIJIOBOTO ABM)KEHUS YaCTHII

KoauuecTBO 4acoB

Bcero

KonTpoJbHble
padoThI

IIpakTHyeckue
padoThI

Jlara
H3Y4YeHH S

DJIEKTPOHHBIE N (ppoBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/10BIEJ8GQ

https://m.edsoo.ru/OMIN4E3EH

https://m.edsoo.ru/HVW3IWMRAS

https://m.edsoo.ru/DJYTZQHS&3

https://m.edso0.ru/8G73PVM40

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

https://m.edsoo.ru/I3N3OKS8L

https://m.edsoo.ru/5XSV6F15B
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11

12

13

14

15

16

17

18

Baytpennss sueprusi. CriocoObl
W3MEHEHMs BHYTPEHHEN SHEPTruu
Bunel rerionepenaun
Ypok-koHpepeHus
"[IpakTHUecKoe UCIOIB30BAHUE
TEIUIOBBIX CBOMCTB BEIIECTB U
MaTEpUAJIOB B LIETAX
sHeprocoepexeHus"

KomnyecTBO TEIIIOTHI. YV nennHas
TCIIIIOCMKOCTD

VYpaBHeHUE TEIIOBOTO OaiaHca.
TemnnooOMeH U TEIIOBOE
paBHOBeCHE

Jlaboparopnas pabota
"UcciienoBaHue SBICHHS
TEII000MeHa IPU CMEUTUBAaHUH
XOJIOJTHOM U ropsideit BOIbI"

Pacuer xonuuecTBa TEIUIOTHI,
HE00XO0IMMOTO JJIsl HarpeBaHUs
TeJa ¥ BBIACISIEMOTO UM IIPH
OXJIaXKICHUH

Jlaboparopnas pabota
"OnpeneneHue yaeapHOU
TEIJIOEMKOCTH BelecTna”
DHeprus TOIMBa. Y IeIbHas
TEIUIOTa CTOPaHUs
[InaBnenue u oTBEpIEBaHUE
KPUCTANINYECKUX TeJl.

https://m.edsoo.ru/BBVCIIMH6

https://m.edsoo.ru/ WF4J3070P

https://m.edsoo.ru/UU910QFZW

https://m.edso0.ru/88291DDIZ

https://m.edsoo.ru/P52QUVQJE

https://m.edsoo.ru/FR2N6N5GV

https://m.edsoo.ru/JSMRAT1APW

https://m.edsoo0.ru/40IT1ZJAH

https://m.eds00.ru/683AIXY WS

https://m.edsoo.ru/JHE5SA1PJF
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20

21

22

23

24

25

26

27

Y,Z[GJ'II)HaH TCIJIOTA IIJIaBJICHUA

Jlaboparopnas pabota
"OnpeneneHue yaeapHOU
TEIUIOTHI IUIaBJIEHUS JIbaa"

[Tapoo6pazoBanue u
KoHzeHcanus. Mcnapenue

Kunenune. Y nenrHas Temiora
napooOpa3oBaHus U
KOHJIEHCAIIMH. 3aBUCUMOCTD
TEMIIEPATypPhl KUTICHUS OT
aTMoc(hepHOro JaBICHUS

BrnaxnocTs Bo3myxa.
Jlaboparopnas pabota
"OnpeneneHre OTHOCUTENbHOU
BJIQYKHOCTH BO3ayxa"

Pemenue 3agau Ha onpenesieHue
BJIAJKHOCTH BO3/lyXa

[TpuHIHITBI pabOTHI TETIIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBurarenb BHYTPEHHETO
CrOpaHus

KIIJI TenmoBOoro ABHraTes.
TerutoBble IBUTATENH U 3aIIATA
OKpY>Karollei cpeabl

3aKOH COXpaHEHHS U
MIpEBpAICHUS SHEPTUU B
TEIJIOBBIX Ipoleccax

[ToaroToBka Kk KOHTPOJIBLHOM

https://m.edsoo.rt/LCQXVHGHD

https://m.edsoo0.ru/CQG4DQKML

https://m.edsoo.ru/Y7HDIM2GZ

https://m.edsoo.ru/7KP37WO0J1

https://m.edsoo.ru/N4XJEXGAL

https://m.edsoo.ru/6BKWSWYG6

https://m.edsoo.ru/UJA3IDRDOH

https://m.edsoo.ru/B1KX6RPQ9

https://m.eds00.ru/9AQ53CC7C
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29

30

31

32

33

34

35

pabore o Teme "TermnoBsie
sBieHus. M3Menenue
arperaTHbIX COCTOSTHHM
BelgecTna"

KonTponbhast padbota no teme
"TennoBeie SBICHUS.
N3MeHeHue arperaTHbixX
COCTOSHUH BemecTna"

Onektpuzarus Ten. [[Ba pona
AIEKTPUUECCKUX 3aPSI0B
Ypok-uccienoBaHue
"DnexTpu3auus Tea UHAYKIueH
U TIPY COTIPUKOCHOBEHUH"

B3anmoneincTeue 3apsyKkeHHBIX
ten. 3akoH Kynona

DneKTpruYecKoe moJie.
HanpsixkenHocTh
anekTpudeckoro noss. [Tpunmnun
CYTIEPIO3UIINH SIEKTPUUECKUX
rmoJie

Hocurenu snexkrpruecknx
3apsA0B. DJIEMEHTAPHBIN 3apsil.
Crpoenune aToma

[IpoBOIHUKYN U JUATIEKTPUKH.
3aKOH COXpaHEHUs
AJIEKTPUYECKOTO 3apsaa
Pewrenue 3a1au Ha mpuMeHeHUe
CBOMCTB 3JIEKTPUUYECKHUX 3aPs 0B

https://m.edso00.ru/0X03133KU

https://m.edsoo0.ru/9E8SKDQMD

https://m.edsoo.ru/JALQFK67]

https://m.edsoo.ru/LIJCQZZS9

https://m.edsoo.ru/N79CZGZ1]J

https://m.edsoo.ru/AFOIKADMV

https://m.edsoo.ru/U8JR991PB

https://m.edsoo0.ru/SXWWOSWJ5
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37

38

39

40

41

42

43

44

45

DJIEKTPUYECKUH TOK, YCIOBUSA
ero cyuiectBoBanus. McTounuku
ANEKTPUYECKOTO TOKA

JIeNCTBHS DIIEKTPUYECKOTO TOKA

VYpok-uccnenosanue "Jleiictue
ANEKTPUYECKOTO OIS Ha
MIPOBOJIHUKYU U TUAJIEKTPUKH"

DJIEKTPUYECKUI TOK B MEeTasuiax,
KHUAKOCTAX U ra3zax

DnekTpuyecKkas enb U e€
COCTaBHBIC YaCTH

Cuna Toka. JJaboparopHast
pabota "M3mepenue u
peryIMpoBaHue CUibl TOKa"

DIIEKTPUYECKOE HAMPSIHKEHHUE.
Bonsr™merp. JIabopartopHas
pabota "U3mepenue u
peryiaupoBaHue HanpsHKeHUs "

CormnpoTuBIeHHE MPOBOAHHKA.
VY enpHOE CONPOTUBIICHUE
BEIECTBA

Jlaboparopras pabota
"3aBUCUMOCTb JIEKTPUUECKOTO
COIPOTHBIIEHUS MPOBOIHUKA OT
€ro JJIUHBI, TUIOIIA 1
MOTIEPEYHOT0 CEUECHUS U
Marepuana"

3aBHCHUMOCTE CHIIBI TOKA OT

0.5

0.5

https://m.edsoo.ru/ISIMP3J3M

https://m.edsoo.ru/Q8WUTCKVT

https://m.edsoo.ru/ZHMKZM4JU

https://m.edsoo.ru/E4CO0OOYPF

https://m.edsoo.ru/ROW7KUDDO

https://m.edsoo.ru/9LHH7UNJI

https://m.edsoo0.ru/X7P0JOFGH

https://m.edsoo.ru/ESUOQSPC4G

https://m.edsoo.ru/4JDASGZNX

https://m.edsoo.ru/VEZPE7Q8Q
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50

51

52

HanpspkeHus. 3akoH Oma Juist
yJacTKa [enu

Jlaboparopnas pabota
"HUccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA, UIYIIETO Yepes
PE3UCTOP, OT COMPOTUBIICHUS
pe3ncTopa 1 HaNpsHKeHHsI Ha
pesuctope"

ITocienoBaTenpHOE U
napajuieTbHOE COCTUHEHUS
MTPOBOTHUKOB

Jlaboparopnas pabota
"[IpoBepka mpaBuia CIOKEHUS
HaIpsHKEHUN IPU
MOCJICI0BATEIILHOM COCTMHEHUT
JBYX pe3UCTOpPOB"
Jlaboparopnas pabota
"[IpoBepka mpaBuia AJis CUIIBI
TOKa TPU TapaJUIeITLHOM
COCIMHEHHUH PE3UCTOPOB"

Pewrenue 3anau Ha mpuMeHeHUe
3akoHa OMa 17151 pa3IngyHOro
COEIMHEHUS IPOBOJIHUKOB

PaGota u mourHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
Jxoyina-Jlenna
Jlaboparopnas pabota
"Onpenenenue paboTsl U
MOIIIHOCTH 3JIEKTPUYECKOTO

https://m.edsoo.ru/X5THIN3RM

https://m.edsoo.ru/HJ99Q3493

https://m.edsoo.ru/VQ3VYPOTS

https://m.edsoo.ru/DPAXG8PZJ

https://m.edsoo.ru/19ZEFKZ74

https://m.edsoo.ru/40AIXYN3H

https://m.edsoo.ru/VR92VIJHA
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54

55
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57

58

59

TOKA"

DneKTpUUYECKUE LUENH U
MOTPEOUTENH IIEKTPUIECKOM
sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE

ITocTosTHHBIE MArHUTHI, KX
B3aNMOJIEVICTBUE

VYpoxk-uccienopanue "M3yuenue
HOJIEH ITIOCTOSHHBIX MarHuToB"

MaruutHoe 1osie. MarautHoe
osie 3EMIIN U €70 3HAYEHUE I
’KA3HU Ha 3eMiie

IToaroroBka Kk KOHTPOJIBHOMN
pabote mo Teme
"DneKkTpruuecKue 3apsbl.
3apspKeHHBIC Tela U UX
B3auMoaercTBUA. I10CTOSIHHBIN
AJIEKTPUYECKUNA TOK"

Konrponsnas pabora o Teme
"DneKTpuuecKue 3apsbl.
3apspKeHHBIC Tela U UX
B3auMoaeucTBUA. I10CTOSIHHBIN
ANEKTPUIECKUI TOK" /
Bceepocculickas nposepoyHas
pabota

PesepBHblit ypok. Pabota ¢
TekcTaMu 110 TeMe "[1oCTOSHHBIN
ANEKTPUIECKUI TOK" /
Bceepocculickas nposepoyHas

https://m.edsoo.ru/1L3KZ2XLM

https://m.edsoo.ru/KL1ZHIKQF

https://m.edsoo.ru/1GL7RIQOR

https://m.edsoo.ru/R3IXXJCRVK

https://m.edsoo.ru/RTA1IBICS

https://m.edsoo.ru/ZISSW4Z7W

https://m.edsoo.ru/EQRLKPTI1U
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62

63

64

65

pabora

OmnsIT Opcrena. MaruutHoe
I10JI€ DJIEKTPUYECKOrO TOKA
MarauTtHoe 1ose KaTyIIKH C
TOKOM

[TpuMeHeHHE dIIEKTPOMAarHUTOB

B TexHuKe. JlabopaTopHas

paborta "U3ydenne neiicTBust 1
MarHUTHOTO TIOJIS Ha TIPOBOIHUK

¢ TokoM"

DNEeKTpOABUTATEINb IOCTOSIHHOTO
ToKa. Mcrons3oBanue
AJIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPONUCTBAX U HA
Tpaucnopre. JlabopaTopHas
pabora "KoHcTpynpoBanue u
n3yudeHue paboThl
anexkTpoaBurarens"

OmnerTel @apazesi. 3akoH
AJIEKTPOMArHAUTHON MHIYKIUU. 1
[TpaBuno Jlenma

DnextporenepaTop. CriocoObl
MOJTYYCHHUS DIIEKTPUIECKON

SHEPruu. DIIEKTPOCTAHIIUU Ha 1
BO300HOBJISIEMBIX HCTOYHUKAX

SHEPTUU

IToaroroBka Kk KOHTPOJIBHOMN

paborte 1o Teme 1
"DeKTprUUecKrue 1 MarHUTHBIC

https://m.edsoo.ru/PC1DMV4ID

0.5 https://m.edsoo.ru/KG8XDIUWD

https://m.edsoo.ru/7VY QODMFN

https://m.edsoo.ru/YSDW34FV0

https://m.edsoo.ru/LM1C70D7A

https://m.edsoo.ru/GFS9PNC8B




sBiIeHus"

Konrponsnas pabora o Teme

66 "DNeKTpUUECKrE U MarHUTHBIE 1 1 https://m.edsoo.ru/APBXXTADS
SIBJICHUS"

PesepBHylit ypok. Pabota ¢

67 TeKkcTaMu 110 TeMe "TeruioBrie 1 https://m.edsoo.ru/4B8GKYQ1X
siBiIeHus"

PeseprubIit ypok. Pabora ¢

68 TEKCTaMH 110 TeMe "MarauTHeie 1 https://m.edsoo.ru/ISHXLLTXX
sBjIeHus"

OBILEE KOJIMYECTBO YACOB 110
I[TPOIT'PAMME

68 4 14.5



9 KIIACC

KosanuecTBo yacos
Ne Hara DJIeKTpPOHHBIe U (ppoBbIE

Tema ypoka Kontpoabsnbie IIpakTuyeckue
n/n Bcero U3ydYeHHsi 00pa3oBaTe/ibHbIE pecypchl

padoTshI padoThI

Mexa €CKOe JKEHHE.
A ABIDREHA 1 https://m.edsoo.ru/UP3188VCD

MarepuanbHas TOUKa

CucremMa oTcuyera.
OTHOCHUTENBHOCTH 1 https://m.edsoo.ru/UWFLOQ33T
MEXAHUYECKOTO IBIKEHUS

PaBHOMEpHOE MpsSIMOJIMHENHOE
JBUKCHHE

1 https://m.edsoo.ru/E65RWOZK0

HepaBHoMepHOE npsAMOIMHENHOE
nBkeHue. CpenHss u 1 https://m.edsoo.ru/L043PYTGB

MI'HOBCHHAs CKOPOCTb

[IpssmonuHenHoe
PaBHOYCKOPEHHOE JBHKECHUE. 1 https://m.edsoo.ru/SKUYWCHBO

VYckopenune
CKopocTh NPSIMOJIMHENHOTO

PaBHOYCKOPEHHOI'O JBM)KEHUSL. 1 https://m.edsoo.ru/HXCDF3ZC8
I'padux ckopoctu

JlaGopaTtopHnas pabota

"OnpenenaeHue yCKOPEHuUs Tella

IIpH pPaBHOYCKOPEHHOM 1 1 https://m.edsoo.ru/1IKKINJFO8
JBUKCHHUH 110 HAKIIOHHOU

mrockocTu"

CBoOoaunoe magenne teil. OIbIT

1 https://m.edso0.ru/NMQA4GGEQ
["anmunes
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21

PaBHOMEpHOE BMKEHUE 10
okpyxHocTu. [lepuoa n yacrora
oOpartenus. JIuneitHas u yrioBas
CKOPOCTH

[lenTpocTpemurensHOE
YCKOpEHUE

ITepssiit 3axk0oH HproToHa. Bexktop
CHJIBI

Bropoii 3akon HeroToHa.
PaBHOelicTBYIOIIAsA crita
Tperwnii 3akoH HproToHA.
Cynepno3unus Cui

Pemenue 3agau Ha npuMeHeHUE
3ak0HOB Hpl0TOHA

Cuna ynpyroctu. 3akoH ['yka
Pemenue 3amau nmo reme «Cria
YOPYTOCTI

JlaboparopHas paboTa
«OmnpenenenHue )KeCTKOCTU
MPY>KAHBD)

Cuna TpeHus

Pemenne 3amgau no reme «Cuna
TPEHUSD»

JlaboparopHas paboTa
"Onpenenenne kodpduimeHTa
TPEHUS CKOJIbXKEeHUs"

Pemenne 3aga4d mo teMe "3aKOHBI
Herorona. Cuna ynpyroctu. Cuina

https://m.edsoo.ru/PVRBIDTTH

https://m.edsoo0.ru/OSLFGWEFZY

https://m.edsoo.ru/T4ADTURL3K

https://m.edsoo.ru/SA28NGVEV

https://m.edsoo.ru/XPFYG64RM

https://m.edsoo.ru/GEM2S4HK9

https://m.edsoo.ru/BHBXXRIJQ

https://m.edsoo.ru/HMLIAMNI12

https://m.edsoo.ru/T4PAJAFV1

https://m.edsoo.ru/B4WPRARSI7

https://m.edsoo.ru/PJDH2DCIT

https://m.edso00.ru/C56RD8K X8

https://m.edsoo.ru/VT3T38KBU
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TpeHus"

Cuita TSOKECTH U 3aKOH
BCEMHUPHOI'O TATOTCHHUS.
YckopeHnue cBOOOTHOTO MaIeHUS
VYpok-koHpepenuus "JIBmxenue
TEJ BOKPYT TPAaBUTAI[MOHHOTO
uentpa (CoJiHeUHast CUCTEMA).
T"amakTukn"

Pemenue 3amau no treme "Cuna
TSOKECTH U 3aKOH BCEMUPHOTO
TAroTeHus"

[TepBast kocMHUYeCKasi CKOPOCTb.
HeBecoMocTh 1 neperpy3ku

PaBHOBecue MaTepuabHOW

TOYKH. AOCOIIOTHO TBEPIOE TETIO.

PaBHOBecue TBEpIOTO TENA C
3aKpEIIEHHOW OChIO BPAILICHUSI.
MowmenT cuibl. LlenTp TsxecTu

PaBHOBecue MaTepualbHOU

TOYKH. AOCOIIIOTHO TBEPIOE TETIO.

PaBHOBecue TBEpIOTO TENA C
3aKpEIUIEHHOW OChIO BPAILICHUSI.
MowmenT cuibl. LlenTp Tsxectu
Pemenue 3agau no reme

"MowmenT cuinsbl. Llentp Tsoxectn"

[ToaroroBka Kk KOHTPOJIBHOU
pabote mo Teme "MexaHndyeckoe
nBmkenne. Bzaumonetictsue ten"

https://m.edsoo.ru/MEETXGF6Q

https://m.edsoo.ru/BLGGQ9259

https://m.eds0o.ru/VO2GVEYAT

https://m.edso00.ru/563XRG6ED

https://m.edsoo.ru/AONEMB459

https://m.edsoo.ru/GAMQW4SLS

https://m.eds00.ru/0QJSN205C

https://m.edsoo.ru/8D7SUVXS5]J




30

31

32

33

34

35

36

37

38

39

40

KoHnTponbHas paboTa 1mo teme
"MexaHn4ecKoe IBUKEHUE.
Bzaumonetictue Ttea"

Nmnynec Tena. UMmynsc Cuisl.
3aKOH COXpaHEHMsI UMITYJIbCA.
Ynpyroe u Heynpyroe
B3auUMOJICUCTBUE

Pemenue 3anau no teme "3akoH
COXpaHEHHUs uMIryybca'

VYpok-koHpepenuus "PeaktuBHoe
JBUKEHUE B MPUPOJIE€ U TEXHUKE"

Mexanunueckas paboTa u
MOITHOCTb

PaGota cuitbl TSKECTH, CHITBI
YIPYTOCTH U CUIIBI TPEHUS

JlaboparopHas paboTa
«Ormpenenenue padbOThI CHUITBI
TPEHUs IPU paBHOMEPHOM
JBYKEHUH TeJa 10
TOPU30HTAIILHON TOBEPXHOCTU

CBsI3b 5HEPTUH U pabOTHI.
[TorennuansHast SHEPrus
Kunernueckas sneprus. Teopema
0 KUHETHYECKOU SHEPTUU

3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKE

JlaboparopHnas paboTa
«M3ydyeHne 3aKk0Ha COXpaHEHHUS

https://m.edsoo.ru/J1IBOUJ2YG

https://m.edsoo.ru/7PISBWQD2

https://m.edsoo.ru/LQO6EH8F9

https://m.edsoo.ru/3UH32H4RL

https://m.edsoo.ru/FCOHVOY XP

https://m.edsoo.ru/Y4H20MDHI

https://m.edso0o.ru/609HFE1 P8

https://m.edsoo.ru/ZIFB7L5EF

https://m.edsoo.ru/ WKXL7NXVR

https://m.edsoo.ru/FMM2S69EB

https://m.edsoo0.ru/0TVK8KIXB
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SHEPTUN»

KonebarenpHoE ABUKEHUE U €TI0
XapaKTePUCTUKU

3aryxaromue KojaeOaHusl.
BrinyxaeHHble KoneOaHus.
Pesonanc

MaremaTtuuecKkuidl U Py KUHHBINA
MasiTHUKU

Ypok-uccnenoBaHue
«3aBUCUMOCTH Mepuoa
KoJIeO0aHUH OT )KECTKOCTH
NPYKUHBI U MacChl Tpy3a»

IIpeBpamienue 3Hepruu npu
MEXAHUYECKUX KOJICOaAHUIX

JlaGopaTtopHnas pabota
«OmpeneneHue 4acTOTHI U
nepuo/ia KojaeOaHui mpyKMHHOTO
MasITHUKa»

JlaGopaTtopHnas pabota
«ITpoBepka HE3ABUCUMOCTH
nepuoja kojaebanuit rpysa,
MOJIBELIICHHOTO K HUTH, OT Macchl
rpy3a»

Mexanunveckue BoiHbI. CBOMCTBa
MEXaHUYECKUX BOJH.
[IpononbHbIe U TOTIEpEYHBIE
BOJIHBI

VYpok-koH(hepeHus

https://m.edsoo.ru/3EQ3BHBZ3

https://m.edsoo.ru/I3ZKD2M12

https://m.edsoo.ru/O71PZDM1 1

https://m.edsoo.ru/BACA6R4KS

https://m.edsoo.ru/RPN7BU655

https://m.edsoo0.ru/FV1Y2NUGC

https://m.edsoo.ru/6YGEHWS&DT

https://m.edsoo.ru/QHBQ3U5SXV

https://m.edsoo.ru/6PNOHXSJA
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"MexaHU4ecKH€e BOJIHBI B
TBEPAOM Teie. CelicMuYecKue
BOJIHBI"

3ByK. Pacnipoctpanenue u
OTpa’KeHHE 3BYyKa
Ypok-uccienoBaHue

"HabmroneHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4aCTOTHI"

rpOMKOCTL 3BYKa U BbBICOTA TOHA.

AKyCTHYECKHH pe30HaHC

Ypok-koHpepeHus "YIIbTpa3ByK

1 nuH(Qpa3ByK B IPUPOJIE U
TeXHUKe"

ITogroroBka Kk KOHTPOJIBHOMI
pabore o Teme "3aKOHbI
coxpaHeHusa. MexaHuyeckue
KoJieOaHus ¥ BOJIHBI"

KonTtponpHas pabota o teme
"3aKOHBI COXpPAHEHUS.
Mexannyeckue KojiebaHus U
BOJIHBI"

DNEeKTPOMarHUuTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJIHBI
CBolicTBa 3JIEKTPOMArHUTHBIX
BOJIH

Ypok-koHpepenmus "llkara
3JICKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanue

https://m.edsoo.ru/NTZLRXDBS5

https://m.edsoo.ru/SRPRGGZVSE

https://m.eds00.ru/AOY3HSN3G

https://m.edsoo.ru/AU3Z0S07U

https://m.edsoo.ru/7YAJAV5TM

https://m.edsoo.ru/ZVD77Z44VH

https://m.edsoo0.ru/KAKC7HSCG

https://m.edsoo.ru/7E1J2VY03
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3JICKTPOMArHUTHBIX BOJIH TSI
COTOBOM CBs3U"

VYpok-uccnenosanue "N3yuenue

CBOICTB QJICKTPOMArdHMTHBIX BOJIH

C IIOMOIIBLI0 MOOUJIBHOTO
tenedona"

Pemenue 3agau Ha onpeneneHue
HaCTOThI U JJIMHBI
3JIEKTPOMArHUTHON BOJTHBI

DIeKTpOMarHuTHas mpupoaa
cBeta. CKOpOCTh CBETA.
BosHOBEIE cBOMICTBa cBETA

HcTounukn ceera.
[Ipssmonunerinoe
pacrnpoCcTpaHEHHUE CBETA.
3armenus ConHua u JIyHsl

3aKOH OTpa)K€HHUsI CBETA.
3epkana. Pemenue 3agaq Ha
MPUMEHEHHE 3aKOHA OTPAKEHUS
cBeTa

[Ipenomnenne cBeta. 3akoH
HPEJIOMIICHHUS CBETa

[TonHOE BHYTpEeHHEEe OTpakeHue
cBera. Mcrnonp30BaHuEe IOJIHOTO
BHYTPEHHETO OTPaKEHUS B
OIITHYECKUX CBETOBOJIAX

JlaboparopHnas paboTa
"HccnenoBaHue 3aBUCUMOCTH

https://m.edsoo.ru/SHN7BSEB4

https://m.eds00.ru/ WIGCO6QSN

https://m.edsoo.ru/ZFGOBMGFX

https://m.edsoo.ru/NLIADWAXN

https://m.edsoo.ru/QONUKCDOB

https://m.edsoo.ru/NF1PZFEV3

https://m.edsoo.ru/FZ7HV6E2W

https://m.edso00.ru/R8OOIT10S
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yTJia IPEJIOMJICHUSI CBETOBOTO
Jyda OT yIJia MaJIeHus Ha
rpa”uile "Bo3ayx-crekiao""
VYpoxk-koHpepeHuus

"M cnonap30BaHye HOJIHOTO
BHYTPEHHETO OTPa)KCHUS:
CBETOBOJIbI, ONITHKOBOJIOKOHHAS

CBSI3b"
JIvnsel. OnrTrnyeckas cuia JTUH3bL

[TocTpoenue n3odpaxkeHuil B
JMH3aX

JlaGopaTtopHnas pabota
"Onpenenenne GoKyCHOTO
paccTOSHUS U ONTUYECKON CHIIBI
coOuparoriei TUH3bI"
Ypoxk-koHpepeHuus
"Onruyeckue JINH30BbIE
puoopsI"

I'ma3 xak ontuyeckas cucrema.
3penue

VYpoxk-koHpepenuus "lepexTst
3penus. Kak coxpanuts 3penue"
Paznoxxenue 6enoro csera B
criektp. OnbiTel HptoTOHA.
CrnosxeHue CeKTpaaIbHbIX
BeToB. [lucnepcus ceera

JlabopaTtopHnas padota "OmbIThI
10 Pa3JIOKEHHUIO OEJIOTO CBETA B

https://m.edsoo.ru/0L9F63ZRU

https://m.edsoo.ru/ZV702L97F

https://m.edsoo.ru/MWU2YHLIN

https://m.edsoo.ru/3XTVNZNJJ

https://m.edsoo.ru/KKVRKOP3D

https://m.edsoo.ru/KP1ACI9PW

https://m.edsoo.ru/ZKWLQ3CHI

https://m.edsoo.ru/ZPRFN4D5V

https://m.edsoo.ru/ESISL6TCH
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84
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CIEKTP U BOCIPHUATHIO LIBETA
IPEIMETOB MPU UX HAOIIOJCHUN
yepe3 1BeTOBbIe PUIbTPHI"
VYpok-nipaktukym "BoaHoBbIE
CBOMCTBA CBETA: AUCIEPCHSI,
uHTepdepeHus u audpaxmuus”
OmnbiThl Pesepdopna u
IUTAHETapHAasi MOZEIb aTOMa
[Tocrynater bopa. Mozaens atroma
bopa

Hcenyckanue v norioneHue cBera
atoMoM. KBanTsl. JInHelyaTsie
CIEKTPBI

VYpoxk-npaktukym "HaGmonenue
CHEKTPOB UCITyCKaHU"
PannoakTUBHOCTE U €€ BUIBI
Crpoenue aToOMHOTO sipa.
Hyxiionnas Mmozeins
PanuoakTuBHBIE IPEBpPALLICHMSL.
H3otomnsr

Pemenue 3agad mo reme:
"PannoaktuBHBIE peBpaleHus"
[Tepron nonypacnana
VYpok-koHpepeHuus
"PannoakTUBHBIC U3TYyUYEHUS B
IpUpOJIE, MENULINHE, TEXHUKE"

SnepHble peakiyu. 3aKOHBI
COXpaHEHHUs 3apsAI0BOTO U

https://m.edsoo.ru/A1F3HB8Y9

https://m.edso0o0.ru/P922QVFIV

https://m.edsoo.ru/OBJPHE0G?2

https://m.edsoo.ru/MILRTHPCO

https://m.edsoo.ru/7NCLNW296

https://m.edsoo.ru/22H32JWLM

https://m.edsoo.ru/IRVFSKOFK

https://m.edsoo0.ru/RA796TPSP

https://m.edsoo.ru/ WX2HQP2S6

https://m.edsoo.ru/WZDJCOER7

https://m.edso00.ru/X1J4002C4

https://m.edsoo.ru/YOQ2XMKOO
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MaCCOBOT'O YHCECI

OHeprus CBA3M aTOMHBIX SIEP.
CBs13b Macchl U DHEPTUU

Pemenue 3agay mo reme
"SAnepubie peakuun"

Peaxiuu cunTe3a u neneHus
sanep. UcTouHnku sHEprun
CouHIta 1 3BE31Q
Ypok-konpepenmus "SAnepHas
sHepreTuka. JlencTus
pPaIuOaKTUBHBIX U3TyUYECHUN Ha
JKUBBIE OpraHu3Mbl"

IToaroroBka Kk KOHTPOJIBHOMI
pabote 1o Teme
"DJIeKTPOMarHUTHOE TOJIE.
DNIEeKTPOMArHUTHBIC BOJTHBI.
KBaHTOBBIC sIBIIECHUS"

KonTtponpHas pabota o teme
"DneKTpOMarHUTHOE MOJIE.
DJEeKTPOMarHUTHBIC BOJHBI.
KBanTtoBeie siBnenus"

[ToBTOpeHnue, 06001IeHNE.
JlaGopatopHbie pabOTHI IO Kypcy
"B3zaumonaencreue tea"

[ToBTOpEeHME, 060OIICHHE.
Penienue pacueTHbIX U
Ka4eCTBEHHBIX 3a]1a4 10 TEME
"TemnoBsie mporecch”

https://m.edsoo.ru/NSTEUFIO3

https://m.edsoo.ru/0D4KHLQ4T

https://m.edsoo.ru/RMBFQBND7

https://m.edsoo.ru/QTNWFEFW900Q

https://m.edsoo.ru/TBOXB9TUO

https://m.edsoo.ru/SUTJAFD6U

https://m.edsoo.ru/2GFCLJOJJ

https://m.edsoo.ru/MMJINLZOSQ
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99

100

101

102

[ToBTOpEeHHE, 060OIICHHE.
Pemenue pacueTHbIX 1
KauyeCTBEHHBIX 33/1a4 110 TEME

"KIIJI TermoBbIX aBurareneii’

[ToBTOpenue, obodIICHNE.
Pemenue pacueTHbIX U
Ka4eCTBEHHBIX 3a]1a4 10 TEMe
"KII/I anekTpoycTaHOBOK"

[ToBTOpenue, obodIICHNE.
JlabopatopHbIe pabOTHI 11O KypCy
"CBeToBbI€ SIBJICHHS"

[ToBTopenue, 0600meHue. Pabora
C TEKCTaMH 110 TeMe "3aKOHBI
COXpAaHEHHUs B MEXaHUKe"

[ToBTOpenue, 0606menue. Pabora
¢ tekcramu 1o teMe "Konebanus
¥ BOJIHBI"

[ToBTOpenwue, 0600meHue. Pabora
¢ TekcTtaMu 1o Teme "CBETOBLBIE
sBjeHus"

[ToBTOpenue, 06061menue. Pabora
¢ Tekctamu 1o teme "KBaHTOBast
u sigepHas pusnka'

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

27

https://m.edsoo.ru/H7HKU30G3

https://m.edsoo.ru/XP2HRNAY4

https://m.edsoo.ru/FK30FNRHX

https://m.eds00.ru/91XS3CXDT

https://m.edsoo0.ru/L3YKVIINT

https://m.edsoo.ru/LG327ISQ6

https://m.edsoo.ru/W7IE16NUS8







MMPOBEPAEMBIE IPEAMETHBIE PE3YJIBTATBI OCBOEHUA
OCHOBHOM OBPA30OBATEJBbHOMW NPOI'PAMMbBI OCHOBHOI'O
OBLIEI'O OBPA30BAHUA

7 KIIACC

Kox
MPOBEPSIEMOT0
pe3yJbTarTa

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI OCHOBHOI'0 00111er0 00pa30BaHMs

HCIIOJIb30BATh U3YUCHHBIC ITIOHATHUSA

pasiinvaTth SABJICHUA IO ONHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘{CCKOG SIBJICHHC

pacro3HaBaTh TNPOSIBIIEHHME UW3YyYEHHbIX (PU3MUECKUX SBJICHUH B
OKpYy’arolleM MUpE, B TOM 4ucie (QU3NYECKUE SIBICHUS B MPUPOJE,
IIPU 3TOM NEPEBOJMTH MPAKTHUECKYIO 3a7auy B y4yeOHYI0, BBIICIATh

CylLIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUIN

OMKCHIBATh HW3YYCHHBIE CBOHCTBA Tel W (DHU3MYECKHE SBICHHS,
UCTONB3ysd (U3MYECKHEe BEIMYMHBI, TP OIWCAHWH MPABHIHHO
TPaKTOBaTh (U3MYECKUH CMBICT HCTOJB3yeMbIX BEIMYUH, HUX
0003HaUYCHUS U €IUHHIIBI (PU3HUECKUX BEITUYMH, HAXOIUTh (DOPMYJIBI,
CBS3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEIUYHHY C JIPYTHMH
BEJIMYMHAMHU, CTPOUTh TpadUKd  HM3YYCHHBIX  3aBHCHUMOCTEH

(U3HYECKUX BEIIMYUH

XapaKTepu30oBaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U IPOILECCHI,
WCIOJIb3Ysl HW3YYCHHBIE 3aKOHBI, IIPM OJTOM [JaBaTb CIIOBECHYIO
(GOopMYyIMpPOBKY 3aKOHa W 3alMChIBaThb €ro  MaTeMaTH4YecKoe

BBIpAKEHUE

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECCH U CBOWCTBA TEN, B TOM
qyuciae M B KOHTEKCTE CHUTyalMil MpaKkTHKO-OPUEHTHPOBAHHOIO
XapakTepa: BbIABIATh IMPUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
oOBsicHeHHe W3 | — 2 jormueckux IIaroB ¢ omopoit Ha 1 — 2
W3YyYEHHBIX CBOWCTBA (PU3MUYECKHUX SBICHHUH, PU3MUECKUX 3aKOHA U

3aKOHOMCPHOCTHU

peuiaTtb paC‘{éTHbIe 3aJadyu B 1 -2 ,ZLCI\/'ICTBI/IH, HCIIOJIb3Ysl 3aKOHBI U



1.8

1.9

1.10

1.12

1.13

1.14

(dhopMybl, cBsA3bIBaONINE (DU3MUECKHE BEJIMYMHBI: HA OCHOBE aHAJIN3a
YCJIOBHSI 3aJaudl 3alUChIBaTh KPATKOE YCIOBHUE, TMOJCTABIAThH
¢bu3nyeckre BEIUYUHBI B (OPMYJIIBI U POBOJUTH PACUEThl, HAXOAUTD
CIpaBOYHbBIC JaHHBIC, HEOOXOAMMBIEC ISl PEIICHUs 3a7a4, OIICHUBAThH

PEATUCTUYHOCTh MOTYYEeHHON (PU3HUECKON BEITMYNHBI

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh TMPH ITOMOIIN
(¢u3nYecKkux METOJ0B, B OIHUCAHUU MCCJIEIOBAHUS  BBIJCIATH
MpoBepsieMOe  MpEeANojoXkKeHue  (rumoresy),  pasiuyaTb U
UHTEPIPETHUPOBATh IOJYYEHHBIH pe3yJbTaT, HAaXOAWUTh OIIMOKH B

XO0J¢ OIlbITa, ACJIAaTh BBIBOJBLI I10 €T'0 pE3yJibTaTaM

MPOBOJUTH OIBITH TI0 HAONIOACHUIO (PU3MUECKUX SIBICHUH WU
¢u3nyeckux  CBOMCTB  Ted:  (OpMyJIHpOBaTh  MpOBEpsieMble
MPENANOJIOKEHNUS, COOMpaTh  yCTAaHOBKY U3  IPEJIOKEHHOTO

O60py,HOBaHI/I$I, 3aIIMChIBaTh X0 OIIbITa U Q)OpMYJII/IpOBaTL BBIBOJbI

BBITIOJIHATE TPSIMBIC M3MEPEHHsI C HCIOJIb30BAHHEM AaHAJIOTOBBIX H
IU(POBBIX MPUOOPOB, 3aNKCHIBATh MOKAa3aHUS MPUOOPOB C YUETOM

3a/TaHHON a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUI

MPOBOJUTHh  HCCIAEAOBAaHWUE  3aBUCHMOCTH  OJHOW  (DU3UYECKOM
BEJIMYUHBI OT JPYrod C HCIOIb30BAHUEM INIPSIMBIX H3MEPECHUH,
y4acTBOBaTh B IUIAHMPOBAHMHM YYEOHOTO HCCIEAOBaHHS, COOMpATh
yCTaHOBKy M1 BBIIIOJIHATH I/IBMepeHI/ISI, C.HGIIySI Hpe,[[JIO)KeHHOMy HJIaHy,
(bUKCUpOBaTh PE3yJIbTATHl TOJYYECHHOW 3aBUCHMOCTH (U3HUECKUX
BCJIMYUH B BHUJIC HpCI[JIO)KCHHBIX T3.6JII/ILI n Fpa(l)I/IKOB, JcJiIaTb BBIBOJBI

110 pE3yJibTaTaM HCCIICAOBaHUA

MPOBOJIUTh KOCBEHHBIE HM3MEPEHHS (PH3MUECKUX BEIUYWH, CIETys
MPEUI0KEHHON MHCTPYKLUH: MIPU BBIOJHEHUH U3MEPEHU coOupaTh
9KCIIEPUMEHTAJIbHYI0 YCTAHOBKY W BBIUUCIISITH 3HAUYEHUE HMCKOMOM

BCJINYHMHBI

CO6J'IIO,Z[8.TB npaBujia TCXHUKHU 0€e30IMacHOCTH npu pa6 oTC C

1a00paTOPHBIM 000PYI0BaHHEM

yKa3blBaTh MPUHLMIBI  JEHCTBUS OpUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapakTEpHU30BaTh INPUHUUINBI JEUCTBUS HM3YUYEHHBIX
npuOOPOB M TEXHMYECKHX YCTPOMCTB C TOMOIIbI0 HMX OINUCAHUS,
UCHONb3ysd 3HaHUA O CBOMCTBaX (PU3MUECKUX SIBJIECHUH U

HeoOxouMBbIe (PU3MUECKHUE 3aKOHBI i 3aKOHOMEPHOCTH



1.15

1.16

1.17

1.18

1.19

8 KUIACC

Kon
MPOBEPSIEMOT 0
pe3yabTara

1.1
1.2

MPUBOAUTL TpPHUMEPHl (HAXOIUTh HHPOPMALMIO O TPUMEPaXx)
MPAKTUYECKOTO UCIOIH30BAHUS (DU3NYECKUX 3HAHUI B MOBCETHEBHOMN
KU3HM JUIA  oOecnedeHus: Oe30IMacHOCTH TpH  OOpalieHuH ¢
npubOpaMM U TEXHUYECKHUMH YCTPOMCTBAMHU, COXpAaHEHHUS 3/10POBbs U

cOOJTI0ICHHUST HOPM IKOJIOTHYECKOTO TTOBEICHUS B OKPYIKAIOIICH cpefie

OCYILECTBIIATH OTOOP MCTOYHUKOB MHpopManuu B ceTn MHTEpHET B
COOTBETCTBUM C 33JaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCS 3HAHUM U MyTEM CpPaBHEHUS Pa3IUYHBIX HCTOYHUKOB
BBIJICJIATE MH(OPMAIUIO, KOTOpasi SBISETCS NPOTHMBOPEUMBON MU

MOJKET OBITh HEJIOCTOBEPHOM

HCII0JIb30BATh npu BBITIOJTHEHUH y4eOHBIX 3a/laHui
HAayYHOIONYJIIPDHYIO  JIUTepaTypy  (HU3MUECKOro  COJEepKaHMA,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHeT, BIaJeTh
npuéMamMm KOHCIIEKTUPOBaHMS TEKCTa, IpeoOpa3oBaHus HHPOPMALIUU

W3 OJJHOM 3HAaKOBOW CHCTEMBI B JPYTYIO

co3/1aBaTh COOCTBEHHbBIE KPATKUE NMHUChMEHHbBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WUCTOYHHMKOB WHPOpMAIMH (PU3HIECKOTO
COJIepKaHUsA, B TOM YHCJe MyOIWYHO JenaTh KpaTKue COOOIIEHHUS O
pe3yibpTaTax IMPOEKTOB WIM Y4eOHBIX MCCIEIOBaHUN, HpPU 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YUYEHHBINM IOHATUHHBIM amnmapar Kypca

(bu3HKH, COPOBOXKIAThH BRICTYIUIEHUE TIPe3eHTalnen

P BHINIOJHEHUH Y4E€OHBIX MPOEKTOB U MCCIEAOBAHUN paclpenesaTh
00sI3aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 3a/1a4aMH,
CIEINTh 32 BBIIIOJIHEHUEM IUIAHA JEWCTBUM, aJ€KBATHO OLICHUBATH
COOCTBEHHBI BKIAJ B JCATCILHOCTh TPYNIMbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE B3aUMO/ICHCTBHE, YUYUTBIBas MHEHHE

OKPY>KaOIINX

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOM

o0pa3oBaTe/IbHOI NMPOrpaMMBbI OCHOBHOI'0 00111er0 00pa30oBaHus

HUCIIOJIB30BaTh IIOHATHUA

pasinyaTth SABJICHUA IO ONHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha



1.3

1.4

1.5

1.6

1.7

1.8

1.9

OCHOBE OTIBITOB, JJEMOHCTPHUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHHUE

pacrio3HaBaTh TPOSIBIICHHUE W3YyYEHHBIX (HU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4Mcie (U3NYECKUE SIBICHHUS B MPHUPOJE,
IIpU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3a/lauy B y4eOHYIO, BBIIEIATh

CYLIECTBEHHbIE CBOMCTBA (PU3HAKN) (PU3MUECKUX SBICHUMN

ONUCHIBATh HW3yYEHHBIC CBOWCTBA Tel U (PU3MUECKUE SBICHUS,
UCONB3ysd (U3MYECKHe BEIMYWHBI, TPU OINWCAHWH TPABHIHHO
TpakToBaThb  (PU3MYECKUII  CMBICA  HCHOJB3YEMbIX  BEJIHUYMH,
0003HAaYCHHS ¥ €AUHUIIB (PU3MUECKUX BEITMUWH, HAXOIUTH (hOPMYIIHI,
CBSI3bIBAIOIIME JAaHHYIO (U3MUECKYIO0 BEJIMYMHY C JIpYyTUMH
BEJIMYMHAMHU, CTPOUTh TIpapUKd  HU3YYEHHBIX  3aBUCHUMOCTEHN

(I)I/I?»I/I‘-IeCKI/IX BCINYNH

XapaKTepU30BaTh CBOICTBa Tell, (U3MUECKHE SIBICHHUS U MPOIECCHI,
WCIIONb3ysl W3YUYEHHBIE 3aKOHBI, MPU HTOM J1aBaTh CJIOBECHYIO
(GbopMyNnUpOBKY 3aKOHa M 3alUChIBaTh €r0  MaTeMaTU4YecKoe

BBIPaKCHUE

OGB}ICH}ITL (I)I/ISI/I‘-IGCKI/IQ Hpoueccm 158 CBOﬁCTBa TCJI, B TOM 4YHUCJIC U B
KOHTEKCTE CHTyallud MPaKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJIATH HpI/I‘II/IHHO-CHCILCTBeHHBIC CBA3U, CTpOI/ITL 06I:$ICHCHI/IC nu3 1
— 2 JIOTMYECKUX WIaroB ¢ MOMOIIbI0 | — 2 HM3y4YEHHBIX CBOWCTBA

(bu3NUeCcKuX SBICHUH, PU3NUECKUX 3aKOHA HIIM 3aKOHOMEPHOCTH

pemaTh pacy€THbIC 3a7aud B 2 — 3 JCUCTBUS, UCIONB3Ys 3aKOHBI U
(hopMyIIBI, CBSA3BIBAONINE (DU3UUCCKHUE BEIMYMHBI: HA OCHOBE aHAJIH3a
YCIIOBHS 3aJ1a4H 3aIUChIBATh KPATKOE YCIIOBHE, BBISBIIATH HEIOCTATOK
TaHHBIX Ui PEIIeHHWs 3a/la4d, BHIOMpATh 3aKOHBI U (HOPMYIIBI,
HEOOXOAUMBIC il €€ pElICHUs, MPOBOJAUTh PACYEThl U CPABHUBATH
MOJIyYCHHOEC 3HAYeHHWE (PU3NYCCKOW BEIUYHHBI C HW3BECTHBIMHU

JaHHbIMHA

pacrio3HaBaTb HpO6HCMLI, KOTOPBIC MOXHO pCHINTHL MpU IMOMOIIN
(1)I/ISI/I‘I€CKI/IX MCTOOOB, UCIIOJIB3Ys OIMMCAHUC UCCIICAOBAHMsA, BBIACIIATD
IpoOBEPACMOC NPCAIIOJIOKCHUC, OLCHUBATH IIPABUIIBHOCTL IIOPAAKA

MMPOBCACHUA NUCCIICAOBaHMs, ACJIaTh BIBOAbI
MIpOBOAWUTL ONBITHEL 110 Ha6J'IIOI[eHI/IIO (1)I/I3I/I‘ICCKI/IX SIBJICHUM WU

(bU3MYECKUX  CBOWCTB  Tel:  (OPMYJIHPOBATH  IPOBEPSIEMBIC

NPENoIoKEeHNs,, coOuparb  yCTaHOBKY U3  NPEIJIOKEHHOTO



1.10

1.12

1.13

1.14

1.15

1.16

1.17

1.18

000pyI0BaHUs, ONUCHIBATH XO/1 ONbITa U (POPMYITHPOBATH BHIBOBI

BBIIIOJIHATL IIPSAMBIC HU3MCEPCHHA C HCIIOJIB30BAHHUEM AHAJIOTOBBIX
HpI/I60pOB 1 JaTYNKOB (1)I/ISI/I‘ICCKI/IX BCJIMYHNH, CPaBHUBATL PC3YJIbTATHL

M3MEpEHU ¢ yI€TOM 3aJaHHOH a0COIFOTHOM MOTPENTHOCTH

MPOBOANTHh  WCCIICIOBAHWE  3aBHCHUMOCTH  OJHOW  (hM3MUECKOUH
BEJIMYMHBI OT JPYrol C MCHOJIb30BAHUEM TMPSMBIX HW3MEPEHUM:
IJIAHUPOBATh HCCIEOBAaHUE, COOUPATh YCTAHOBKY M BBITIOJHSTH
W3MEpeHus, Cleqys MNpEeAJIOKEHHOMY  IJaHy, (DUKCHpPOBaTh
pe3yabTaThl MOJTYYEHHON 3aBUCUMOCTH B BUJE TaOMUIl U TpaduKOB,

ACJIaTh BbIBOJBI 110 PE3YJIbTATAM UCCICAOBAHUA

IPOBOJUTh  KOCBEHHbIE  M3MEpPEHHMs  (U3NYECKUX  BEJIUYUH:
IUTAHUPOBATh U3MEPEHHUs, COOUPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY,
clenys. MpPEeNJIOKEHHOW MHCTPYKLUMH, W BBIYUCIATH 3HAYCHHE

BCIINYHHBI

coOmogaTh MpaBuUia TEXHUKUM Oe3omacHOCTH Tpu  pabore ¢

nabopaToOpHBIM 000PYI0BaHUEM

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C OMOpPOMl HAa WX OINUCAHHUSA, HUCIOJIb3Ys
3HaHHA O CBOMcTBaXx (U3MUECKUX SBICHUM UM HEOOXOAMMBIE

(1)I/IBI/ILIGCKI/IG 3aKOHOMCPHOCTHU

pacrno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPONCTBA M U3MEPUTEIIbHbBIE
MpUOOPHI IO CXEMaM U CXEMaTHUYHBIM PUCYHKAaM, COCTaBJISATh CXEMBbI
NEKTPUYECKUX LENed ¢ MOCIEJOBATEIbHBIM M  IapaJlIeIbHBIM
COCIMHEHUEM  JJIEMEHTOB, pa3iuyas  yCIOBHbIE 00O03HAa4YEHUs
JJIEMEHTOB JIEKTPUYECKUX LETIEH

IPUBOAUTH TNpUMEphl (HAXOAUTh HMHGOPMALUIO O TIpUMepax)
MPAKTUYECKOTO UCTIOIh30BaHUS (DU3NIECKUX 3HAHUI B MMOBCETHEBHOMN
KHU3HM Ui oOecriedeHuss ©O€30macHOCTH TpU  OOpallleHuH ¢
npruOoOpaMy U TEXHUYECKUMHU YCTPOICTBAMH, COXpPaHEHUS 310POBbs U
COOJIIO/ICHHS HOPM 3KOJIOTHYECKOT 0 MIOBEAICHNUS B OKpY Karollei cpesie
OCYILECTBIIATh MOMCK UHPOPMALUHU (PU3UUECKOTO COAEPIKAHUS B CETU
HNHrepHeT, Ha OCHOBE HUMEIOIIUXCSA 3HAHUM U IyTEM CpPaBHEHUS
JIONOJTHUTEIBHBIX HCTOYHUKOB BBIAEIATh HH(POPMALUIO, KOTOpas

SBIISICTCS IPOTUBOPEUYUBON MIIM MOXKET OBITh HEZIOCTOBEPHOM

UCTOJb30BaTh MPU  BBHIMOJHEHUH YYE€OHBIX 3aJaHU  HaydHO-



1.19

1.20

9 KUIIACC

Kox
NpoBepsieMoro
pe3yJbTarTa

1.1

1.2

1.3

1.4

HOMYJIAPHYIO JIUTEPaTypy (PU3MYECKOTO COJEpXKAHUSA, CIPaBOYHBIE
Marepuainsl, pecypcsl cetu MHrepHeTr; BianeTs npuéMamMu
KOHCIIEKTUPOBAHUs TEKCTa, IpeoOpa3oBaHus MH(GOpPMALUU U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO

CO3l1aBaTh COOCTBEHHBIC MMMChbMEHHBIC M KPATKHE YCTHBIC COOOIICHUS,
000011asi UHPOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UYECKOTO
COJCpXKaHUs, B TOM 4YHUCIE MyOJIMYHO TPEACTABIATh PE3yJIbTaThl
MPOCKTHOH HWJIM HCCJICIOBATEIbCKOW JACSITEILHOCTH, TIPU 3TOM
IPaMOTHO HCIOJIb30BaTh HM3YUYCHHBIH IMOHITUHHBIA ammapar Kypca

(GU3MKH, COPOBOXK/IATH BHICTYIUICHUE TTPE3EHTANEH

NP BBIMOJIHEHUH YYEOHBIX TMPOEKTOB M MCCIEAOBAHHUHA (HU3NIECKUX
MIPOLIECCOB pacHpeAessaTh 00SA3aHHOCTU B TPYIIIE B COOTBETCTBHU C
IIOCTaBJIEHHBIMU  33Ja4aMM, CJICAUTh 3a BBINOJHEHUEM IUIAHA
JNEUCTBUM M KOPPEKTHpPOBaTb  €ro, aJIeKBaTHO  OLIEHHUBATh
COOCTBEHHBI BKJAJ B JESATENbHOCTb TIPYMINbl, BBICTPAUBATH
KOMMYHHMKAaTUBHOE  B3aMMOJCHCTBHE,  MpOSABIA1  T'OTOBHOCTHb

paspemats KOHQIHKTHI

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

HCIIOJIb30BATh U3YUCHHBIC ITIOHATHUSA

pasiinydaTth SABJICHHUA IO OINHMCAHHUIO HMX XapaKTCPHBIX CBOICTB W Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (I)I/I3I/I‘-IGCKO€ SIBJICHUC

pacro3HaBaTh TPOSIBICHHE M3YyYEHHBIX (HU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4Hcie (U3NYECKUE SIBICHHS B MPHUPOJE,
IIPU 3TOM NEPEBOJMTH MPAKTHUECKYIO 3a7auy B y4yeOHYI0, BBIJICIATh

CylLIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUIN

OIMUCbIBATHL H3YYCHHBLIC CBOMCTBA TE€N H (1)I/I3I/I‘~I€CKI/IC SBJICHHA,
HCIIOJIb3Y S (1)I/ISI/I‘IGCKI/IG BCJIMYNHBI, IIPpU OIMCAHUU IIPABUIIBHO
TPAKTOBATh (1)I/I3I/IIICCKI/H71 CMBICJI HCIIOJIb3YCMbIX BCJIIMYHH,
0003HaYEHHS U CANHUIIBI (I)I/ISI/I‘IGCKI/IX BCINYNH, HAXOJUTH q)OpMy.]'ILI,

CBA3BIBAIOIIME JAHHYIO (U3HYECKYI0 BEJIUYMHY C JPYTHMMH



1.5

1.6

1.7

1.8

1.9

1.10

BEIMYMHAMHU, CTPOUTh TpapuKd  U3YYEHHBIX  3aBUCHUMOCTEH

(U3HYECKUX BEIMYUH

XapaKTCPU30BaATh CBOlCTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUS W IIPOLICCCHI,
HCIIOJIB3Ysl HM3YYCHHBIC 3aKOHBLI, IIPpU 3TOM [OaBaTb CJIIOBECHYIO
(I)OpMy'HI/IpOBKy 3dKOHa MW  3aIMdcCblBaTb €0 MAaTCMaTH4YCCKOC

BBIpa)KCHUE

OOBACHATH (PU3MUECKHE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallUd IPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITh IPUYUHHO-CJIEACTBEHHBIE CBSA3H, CTPOUTH O0BSCHEHUE U3 2
— 3 JIOTMYECKUX IIAaroB C IOMOINBIO 2 — 3 HM3y4YEHHBIX CBOMCTBA

(GU3NIECKUX SBICHUH, GU3NIECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

pemars pacy€THblE 3ajadd (OMMpArOLIUecss Ha cuctemMy U3 2 — 3
YPaBHEHMI), HCHOJIb3ys 3aKOHbl U  (OPMyJbl, CBS3bIBAIOILUE
¢usnyeckue BEIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBHUS 3a7audl
3allUCBIBaTh KPAaTKOE YCIOBME, BBIABIATH HENOCTAIOUIME WIN
M30BITOYHBIE JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUI pelleHUs, MPOBOAUTH pPacué€Thl M OLEHHBATh PEATUCTHYHOCTh

MOJIYUCHHOTO 3HAUCHUA (1)I/IBPI‘{€CKOI>'I BCJINYHHBI

pacrio3HaBaTh TMPOOJEMbI, KOTOPbIE MOXXHO PEIIUTh TPH IOMOIIH
(GU3MUECKUX METOOB, UCIIOJb3Ysl ONUCAHUE HCCIEAO0BAHUS, BBIACIAThH
IIPOBEPSIEMOE IIPEAIIOIOKEHUE, OLICHUBATh IIPABUIBHOCTL IOPSIKA
MIPOBEICHUS UCCIIENOBAHUA, [EJaTh BBIBOABI, HMHTEPIPETUPOBATH

pe3yabTaThl HAOTIOICHHUA U OTIBITOB

MPOBOANWTH OMBITHl MO HAOMIOACHUIO (U3HUECKUX SBICHUH WU
(U3NYIECKUX CBOKCTB TEJ: CAaMOCTOSATENBHO COOMpPATh YCTAaHOBKY M3
M30BITOYHOTO Habopa 00OPYJOBaHMS, OMUCHIBATH XOJ OIBITA M €ro

pe3yabTaThl, GOPMYITUPOBATH BEIBOIBI

MPOBOAUTh THPU HEOOXOIMMOCTH CEpPUI0 MPSAMBIX H3MEpPEHUH,
OTpeNeNisisi CpelHee 3HAuCHUE H3MepseMOW BelMYUHBI (POKyCHOE
paccrosiHue coOMparoIei JUH3bI), 00OCHOBBIBaTH BBHIOOp crocoba

U3MepeHus (U3MEpPHUTEIBHOTO Mprodopa)

MPOBOANTh HCCIIEOBAHHE 3aBUCUMOCTEH (IM3MUYECKUX BETUYHUH C
WCIIOIb30BAaHUEM MPSMBIX M3MEPEHUM: IUIAaHUPOBATH HUCCIIEIOBAHUE,
CaMOCTOSITENIbHO CcOOUpaTh YCTAaHOBKY, (PUKCHUPOBATH pE3yJbTaThI

HOJIy‘IGHHOfI 3aBUCHUMOCTH (I)I/IBI/I‘-IGCKI/IX BCJINYHUH B BHAC TaGJII/II_II/I



1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

rpaduKoB, JeaTh BEIBOBI [0 pe3yIbTaTaM UCCIIEJOBAHUS

MPOBOJUTh  KOCBEHHBIE  M3MEpPeHHS  (U3NYECKUX  BEIUYWH:
IUTAHUPOBATh U3MEPEHUs, COOMpaTh 3KCIEPUMEHTAIbHYIO YCTaHOBKY
U BBINOJHATH W3MEPEHHUs, CIEeAys NPEIJIOKEHHOM HWHCTPYKIMH,
BBIYNCIIATh 3HAYEHUE BEIMYUHBI M aHAJIU3UPOBATH IIOJIyYCHHBIC

pe3yJIbTaThl C Y4ETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

coOnrofaTh TMpaBWia TEXHMKM Oe3omacHocTH npu pabore ¢

1a00paTOPHBIM 000PYIOBAHHEM

pa3nuyaTth OCHOBHBIE NMPU3HAKH H3YUYEHHBIX (PU3NUYECKUX MOJENCH:
MaTepHalibHasi TOYKa, aOCOMIOTHO TBEPIOE TEIO, TOUCUHBIH HCTOUHUK
CBE€Ta, Jy4, TOHKas JINH3a, IUIAHETApHAas MOJEIb aToMa, HYKJIOHHas

MOJCJIb aTOMHOTO dApa

XapaKTepu30BaTh MPUHIUMBI JEHCTBUS HW3YyUYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX OIMCAHMS, HCIOJb3Ys
3HaHUS O CBOWCTBaX (DU3MYECKUX SBICHHA U HEOOXOIUMBIE

(buznvecKrue 3aKOHOMEPHOCTH

WCIIONB30BAaTh CXEMbl M CXEMaTUYHbIE PUCYHKH H3yYEHHBIX
TEXHUUYECKUX YCTPOMCTB, U3MEPUTENIBHBIX npubopoB u
TEXHOJIOTMYECKHUX IPOLIECCOB MPHU PELICHUH Y4eOHO-IPAKTHUYECKUX
3aJa4, ONTUYECKHE CXEMBI JJISl MOCTPOSHHS N300pakeHUI B IIIOCKOM

3epKajiec U COOMparoniei JINH3e

MPUBOJIUTL TpUMEpbl (HaXOAWTh UHGPOPMALMIO O MpPUMEPAX)
MIPAKTUYECKOT0 UCIOIb30BAaHUS (PU3NYECKUX 3HAHUI B MOBCETHEBHON
KU3HH Uil o0ecriedeHrsi O€30IacHOCTH TIpU  OOpalieHuw ¢
npubopamMM U TEXHUYECKUMH YCTPOMCTBAMU, COXpaHEHHUs 3/10pPOBbs U

cOOII0ACHHSI HOPM SKOJIOTMUECKOT0 TIOBEJIEHUS B OKpYKarollel cpene

OCYILECTBIIATH MOUCK UHPOPMALUU (PU3HIECKOTO COACPIKAHUS B CETH
WuTepHer, caMocTOATeNbHO (opMynupysi TMOMCKOBBIM  3ampoc,
HaXOQUTb IYTH  OINpEAENEHUs  JOCTOBEPHOCTH  IOJIYYEHHOMN
nHpOpPMAllMd Ha OCHOBE HMMEIOLIUXCS 3HAHUM M JIOMOJIHUTEIIBHBIX

HCTOYHHUKOB

UCTOJb30BaTh TPU  BBHIMOJHEHUH Y4EeOHBIX 3aJaHUi  HaydHO-
HOMYJIAPHYIO JIUTEPaTypy (PU3MYECKOrO COJEpXKAHUSA, CIPaBOYHBIE
Marepuainsl, pecypcsl cetd MHrepHeTr; Bianers npuéMamu

KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHusl WHGOpPMALUKA U3 OJHOMN



1.20

1.21

3HAKOBOMW CHUCTEMBI B IPYTYIO

cOo31aBaThb cOOCTBEHHBIE ITMCbMEHHBIE H YCTHBIC COO6HI€HI/I$I Ha
OCHOBe HWHGPOpPMAIUU M3 HECKOIbKHX HCTOYHHKOB (PHUIUYECKOTO
CoJiep’KaHusl, MyOJIMYHO NPEACTAaBIATh PE3YyJbTaThl MPOEKTHOW WM
HCCIEAOBATEIbCKOM  JEATEIbHOCTH,  HpPHU  3TOM  I'PaMOTHO
HCMOJIb30BATh U3YUYCHHBI MOHATUWHBIA anmapaT U3y4aeMoro pasziena
(UMK W CONMPOBOXKIATh BBICTYIJICHHE Mpe3eHTAlMed C yd4&ToM

0COOEHHOCTEN ayAUTOPUN CBEPCTHUKOB

MIPYU BBIMOJIHEHUH YYEOHBIX MPOEKTOB M MCCIEAOBAHHUHA (DU3NIECKUX
MIPOLIECCOB pacHpeAesaTh 00SA3aHHOCTU B TPYIIE B COOTBETCTBHU C
IIOCTaBJIEHHBIMU  33Ja4aMM, CJICAUTh 3a BBIIOJHEHUEM IUIAHA
JNEUCTBUM M KOPPEKTHpPOBaTb  €ro, aJIeKBaTHO  OLIEHHUBATh
COOCTBEHHBI BKJAJ B JESATENbHOCTb TIPYMINbl, BBICTPAUBATH
KOMMYHHMKAaTUBHOE  B3aWMOJCHCTBHE,  MpOSABIAL  T'OTOBHOCTHb

paspeniatb KOHQIHKTHI



MMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUA

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

®U3UKA U EE POJIb B TIO3HAHWU OKPYXXAIOIIIETO MUPA

duznka — Hayka O TMpupoie. SIBIEHUS TPUPOJIBIL.
dusnueckue ABJICHUS: MECXaHUYCCKUC, TCIIJIOBBIC,

SJICKTPUYCCKUEC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

@usnueckne BenWuWHBL.  V3MepeHne — pu3MUECKUX
BemMuMH.  Dusnueckue  npubopsl.  IlorpemHocTs

n3MepeHnil. MexxayHapoIHasi CUCTEMA €IMHULL

EcTecTBeHHOHAYUYHBI METOJI TO3HAHWS: HAOIIOJCHUE,
MMOCTAaHOBKAa HAYYHOTO BONPOCA, BBIIBUKEHUE TUIIOTE3,
OKCIIEPHUMEHT TI0 TIPOBEPKE THIIOTE3, OOBSICHCHUE

Ha0II01aEMOTO SIBJIIEHHUS
Onucanne PU3NIECKHUX SIBICHUH C TTOMOIIBIO MOIEIIeH

[TpakTrueckue pabOTHI:
N3mepenue paccTOSHUN.
N3mepenne o0bEMa )KUAKOCTH B TBEPIOTO Tea.
Ornpenenenuie pa3MepoB MaJIbIX TEI.
N3Mmepenne temnepaTypbl IPU MOMOIIU KUIKOCTHOTO

TEpMOMETPA U JaTYUKA TEMIIEPATypPbl

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNU BEIIIECTBA

7 KJIACC
Kox Kon
pasnena JIeMeHTAa
1.1
1.2
1 1.3
1.4
1.5
2.1
2
2.2
2.3

CtpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, HX
pa3Mepsl. ONBITHI, JOKa3bIBalOIIME AMCKPETHOE CTPOCHHE
BelIeCTBa

JBwxxenue uyactun BemiectBa. CBs3b  CKOPOCTH
JIBW)KEHUS  YacTULl C  Temmeparypoil. bpoyHoBckoe
nBrxKeHHe, Tuddy3us

B3anmopeiicTBre YacTHI BEIIECTBA: MPUTSHKEHUE U

OTTAJIKUBaHHC



ArperaTHble COCTOSIHHMSI BEIECTBA: CTPOCHHUE Ta30B,
KUAKOCTEH M TBEPABIX  (KPUCTANIMYECKUX)  Tell.
2.4 B3anmocBs3b MeXIy CBOWCTBAaMH BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSIX M WX aTOMHO-MOJIEKYJISIPHBIM

CTpOCHHEM
2.5 OCOOEHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

[TpakTuueckue padbOTHI:
Onenka pauameTrpa aromMa METOJIOM psAZoB  (C
UCIIONIb30BaHueM (ortorpaduii).
2.6 OnbITel MO0 HAONIONEHHUIO TEIUIOBOTO PaCIIUPEHUS
ra3os.

OnbiTBl 1O OOHApYXKEHMIO  JEHCTBHSL  CHJI

MOJIEKYJIAPHOTO MPUTSIKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBYE TEJI

11 Mexannueckoe IBUKCHHE. PaBHOMepHOE 51
' HEPaBHOMEPHOE JIBIKECHHE
12 Ckopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM
. JIBWKEHUU. PacyéT myTH U BpEMEHU ABUKECHUS
SlBnenne uHepuuu. 3aKOH HMHepuUMH. BzaumonerictBue
33 T€J KaK MPUYMHA U3MEHEHUS] CKOPOCTU JIBUKEHUS TEIl.
Macca kak Mepa HUHEPTHOCTH Tesa
34 [InotHocte  BemectBa. CBA3b  IUIOTHOCTU €
' KOJIMYECTBOM MOJICKYJI B €IMHUIIC 00BEMA BEIIeCcTBa
3.5 Cuna kak XapakTepuCTHKa B3aUMOJIEHCTBUS Tel
16 Cuna ynpyroctu u 3akoH ['yka. M3MmepeHue cuibl c
' MTOMOILBIO TMHAMOMETpPA
37 SBnenue TAroTeHUs U cwia TskecTH. Cuina TSKeCTH
' Ha Apyrux miuaHerax. Bec Tema. HeBecomocTs
38 Cuna tpenusa. TpeHHE CKOIBXKEHUS U TPEHHE MOKOS.
' Tpenue B Ipupoae U TEXHUKE
1.9 CrnoxeHue CuJl, HalpaBJICHHBIX MO OJHON MPSMOM.
' PaBHOzelicTBYIOIIIAsA CUIT
310 [TpakTuueckue paboTHI:

OnpeneneHue CKOPOCTH  PABHOMEPHOIO  JIBHIKEHUS



3.11

3.12

(mapuka B OKUAKOCTH, MOJENIU DBJIEKTPHUYECKOIO
aBToMOOWIIT W Tak panee). OmpeneneHue cpeaHen
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapuka 1o
HAaKJIOHHOM IIOCKOCTH. OnpeneneHue  IUIOTHOCTU
TBEPAOTO Tena. OnbIThI, JNEMOHCTPHUPYIOIINE
3aBUCUMOCTh pPacTsDKeHUs (nedopmaiu) NpyXUHBI OT
NPUJIOKEHHONH  cwiibl.  OMBITHL, JIEMOHCTPUPYIOIIUE
3aBHCHMOCTh CHJIBI TPEHUS CKOJIbKEHHUS OT Beca Tena U

XapakTepa COMPUKACAIONINXCS TOBEPXHOCTEH

®u3nUecKre SIBICHHS B npupoac: MpuMeEpbl ABUIKCHUA C
pa3JIMIHbIMHA CKOPOCTAMU B J)KMBOM U HEXXHBOM pupozae,

I[GﬁCTBI/IG CHJIbI TPCHUS B IMIPUPOAC U TCXHHUKC

TexHu4YecKre yCTpOMCTBA: IMHAMOMETP, MOAIITUITHUKA

JIABJIEHUE TBEPBIX TEJI, KUJIKOCTEN 1 TA30B

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8
4.9

Jasnenne TBEpAoro tena. CrocoObl yMEHBIIECHHUS U

YBCIIUYUCHUA OaBJICHUSA

JlaBeHue raza. 3aBUCUMOCTh JaBJICHHS ra3a OT 00bEMa,

TEMIIEpaTypbl

Hepez[aqa JaBJICHUA TBépI[BIMI/I TCIaMU, XKHUAKOCTAMU U

raszamu. 3akoH Ilackans. IITHeBMaTHUeCKUE MAIITHHEI

3aBUCHMOCTh  JIaBJICHUS OKHJIKOCTH OT  TJyOWHBI.
I'unpocraTndeckuii mapagokc. CooOIIamuecs CoCy/Ibl.
[M'uppaBnuyeckre MEXaHU3MBI

Atmocdepa 3emnu u atMmocdepHoe aasneHue. [IpuunHb
CyIIECTBOBAHUS BO3AYIIHON 00010uku 3emun. OTmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT
BBICOTBI HaJl YDPOBHEM MOPSI

N3mepenne armocdeprnoro naenenus. [Ipubopsr mms
U3MEepEeHUs aTMOC(HEPHOTO AaBJICHUS

JleficTBre XKUAKOCTM M Ta3a Ha IOTPYKEHHOE B HUX
Teno. BeiTamkuBaromas (apXuMmenoBa) cuiaa. 3aKOH
Apxumena

IImaBanue ten. Bo3ayxoriaBanue

[TpakTyeckue paboOTHI:



4.10

4.11

HccnenoBanne 3aBHCHMOCTH Beca Tela B BOJE OT
o0béMa TOTPYKEHHOM B OJKUIAKOCTH 4YacTH Tela.
OmnpenenieHre BHITAIKUBAIONIECH CUJIbI, TEUCTBYIOIIECH Ha
TEI0,  INOrpyxkéHHoe B KuUAKocTh.  IIpoBepka
HE3aBHCUMOCTH BBITAJKUBAIONIEH CHWJIbI, JACHCTBYIOIIEH
Ha TEJIO B JKHAKOCTH, OT Macchl Tena. OIbITHI,
JIEMOHCTPHUPYIOIIUE  3aBUCUMOCTh  BBITAJIKUBAIOILIECH
CUJIBI, IEHCTBYIOIICH Ha TEJO B >KUIKOCTH, OT 00bEMa
MOTPYKEHHOW B KUIAKOCTh YACTH Te€la U OT IIOTHOCTH
JKHUJIKOCTH. Konctpyupoanue apeoMerpa TN
KOHCTPYHPOBAHUE  JIOAKA W  ONpEICIeHHEe €€

Ipy30M0IbEMHOCTH

dusnyeckue  ABJIEHUA B NPUPOJE: BIIMSIHUE
aTMOC(EepHOTo J1aBJICHUS HA )KUBOW OPraHu3M, IJIaBaHUE

pBIO

TexHuueckue yCTPOWCTBA: COOOIIAIOIIMECS COCYIbI,
YCTPOICTBO BOJONPOBOJA, THMJPAaBIMYECKUN Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeomeTp

PABOTA, MOIIIHOCTbB, DOHEPT U

5.1
5.2

5.3

5.4

5.5

5.6
5.7

5.8

59

Mexanugeckasi pabora
MexaHuuecKasi MOIIHOCTh

HpOCTBIe MCXaHU3MBbI: pbryar, 6J'IOK, HaKJIOHHAasA

iockocTh. [IpaBuio paBHOBecHs pblyara
[IpumeHneHue npaBuiia paBHOBECHS pblyara K 0JIoKy

«3omoroe  mpaBwio»  MexaHUKH.  KoadduuueHt
IIOJIE3HOTO NEUCTBUA MEXaHU3MOB. IIpocTeie

MEXaHHU3MBI B OBITY U TEXHUKE

[ToTeHumanbHast SHEPTrUU TeJa, MOJHATOTO HaJ 3eMIIEN
Kunernueckas sHeprust

[lonnass MexaHuueckas SHeprus. 3aKOH HM3MEHEHHUs U
COXPAHEHHUS MEXaHUYECKON SHEPTUU

[TpakTuueckue padbOTHI:

Onpenenenve  paboOTBl  CWJIBI  TpeHHs  IIpHU



PaBHOMEPHOM  JBW)KCHMM Te€la IO T'OPU30HTAIBHOU
NoBepXHOCTU. VccnenoBanye yciaoBUM paBHOBECHUS pblyara.
N3smepenne KIIJ[ nakmonHo# miuockoctu. M3yyeHue 3akoHa

COXpPaHCHUA MEXaHU4YeCKOMH SHCPTHUn

®duznueckue SBICHUS B npuponde: pblHaru B TCJIC

5.10
YeJioBeKa
TexHuueckne yCTpOMCTBA: pblYar, IMOJABWKHBIM U
5.11 HETOJIBWKHBINA OJIOKM, HAKJIOHHAS TIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KJIACC
Kox Kon
IIpoBepsiemble 3J1eMeHTHI COAEPKAHNUS
pasnena 3JIeMeHTa
TEIJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOXKEHHSI  MOJICKYJISIPHO-KHHETHYECKOM
61 TEOpUM CTPOEHUs BelecTBa. Macca U pa3mepsl
. Mosiekya.  OmbITBI, MOATBEPKIAIOIIME  OCHOBHBIE
MOJIOKEHHUS MOJIEKYJISIPHOKMHETUYECKOM TeOpUun
Mopnenn  TBEpAOro, JKUAKOTO W ra3o000pa3HOro
6.2 coctosiHUI BemecTBa. Kpucrtamnumdeckne u amopdHbie
Tena
OObsicHEHHE CBOICTB ra3oB, KHJIKOCTEH M TBEPIBIX Tel
6 6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJISIPHOKHHETUYECKON
TEOPHUH
6.4 CmaunBaHuE U KallWUISIPHBIE SIBJICHUS
6.5 TennmoBoe pacuIupeHue U CkaTue
66 Temnepatypa. CBs3b TeMIepaTrypbl CO CKOPOCTbIO
' TEIJIOBOT'O JIBMYKEHUS YaCTHI]
67 Buytpennss sueprus. CnocoObl N3BMEHEHHUsI BHYTPEHHEH
' SHEPrUU: TeIIoNnepeaaya U COBEpIIEHNE pabOThI
6.2 Buasl Tennonepenauu: TEIIONPOBOIHOCTh, KOHBEKIIUS,

U3Iy4eHUe



6.9

6.10

6.11

6.12

6.13
6.14

6.15

6.16

6.17

KomnuectBo  temmothl.  VYaenbHasd — TEINIOEMKOCTH

BCIICCTBA

TemsooOMeH U TemIOBOE paBHOBECHE. Y paBHEHUE

TEIUIOBOTO OalaHca

IInaBnenue u OTBCPACBAHHUC KPUCTAINIMYCCKUX BCIICCTB.

Y,HCJ'IBHaH TCIJIOTA ITJIaBJICHUA

[TapooOpazoBanue u  koHJeHcauus. Mcmapenue.
Kunenue. VYaenbHas  Temiota mapooOpa3oBaHUS.
3aBUCUMOCTbh TEMIIEpPaTypbl KUIIEHUS OT aTMOC(EPHOIro

aBIICHUS
BnaxnocTs BO3ayXa
SHGPFI/ISI TOIIJINBA. YILGJ'II)HBJI TCIIJ10TA CFOpaHI/Ifl

[Mpunnuner  pabotel  TerioBbix  aBurareneit  KITJT
TEIJIOBOrO ABUraTess. TemoBble ABUTATENM M 3alluTa
OKpYKaIOIIEeH Cpeabl
3aKOH COXpaHEHUs U MPEBPALIECHUSI SHEPTUH B TEIIOBBIX
rporeccax
[IpakTuyeckue paboOTHI:
OnelTbl 1O OOHAapy)XEHHIO  JEHCTBUS  CHJI
MOJIEKYJISIPHOTO TIPUTSKEHUSI.
OnbITEl TIO BBIPAIIMBAHUIO KPHUCTAJUIOB MOBAPEHHOU
COJIU WJIU caxapa.
OneITEl 10 HAOIOEHUIO TEIJIOBOTO PACHIUPEHUS
ra3oB, JKUJKOCTEN U TBEPBIX TEJl.
Omnpenenenue JaBieHUs BO3yXa B OAJUIOHE IIIPHIIA.
OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh JABJICHUS
BO3/lyXa OT €ro 00hEMa U HAarpEeBaHUs WIH OXJIAKICHUSI.
[IpoBepka rumore3bl JUHEUHOW 3aBUCHUMOCTH JJTUHBI
CTOJIOMKA JKUJIKOCTH B TEPMOMETPUUYECKOW TpyOKe OT
TEMIIepaTypBhl.
HabmioneHne n3MeHeHust BHYTpEHHEH SHEpIruu Tena B
pe3ynbTare Temonepeaadn U padoThl BHEIIHUX CHIIL.

Uccnenosanue SIBJICHHUS TermIooOMeHa npu



CMEIIMBAHUM XOJIOJIHOU U rOpsiuei BOJIBI.

OrnpeneneHne KOJNMYECTBA TEIUIOTHI, MOJIYYEHHOTO
BO,[[OI>'I HpI/I TGHHOOGMGHG C HaneTLIM MECTAJJINYCCKHUM
LIUJIAHIAPOM.

Onpenenenne yeabHOU TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiiecca uCapeHusl.

OrnpezneneHne OTHOCUTENIBHON BIIAXXHOCTH BO3yXa.

OnpeneHeHI/Ie YHCHBHOﬁ TCIJIOTHI IIABJICHUA JIbAA.

Ousuyeckue SBICHHUS B TMPHUPOJAE: IOBEPXHOCTHOE
HaTSAKCHUC W KAllWUIAPHBIC ABJICHUA B HOPUPOAL,
6.18 KpUCTAJUIBI B npupoje, uznydenue CoJiHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpHU3bI; 00pa3oBaHUE POCHI, TYMaHa,

HHCA, CHCTA.

TexHuueckue  yCTpPOMCTBA:  KaNmWUISAPbl, MPUMEPHI
WCIONIb30BaHUsl KPUCTAIJIOB, KHJIKOCTHBIA TEPMOMETP,
6.19 JaTYUK TEMIIEPATyphl, TEPMOC, CHCTEMA OTOILICHUS
JIOMOB, THTPOMETPBI, TICHXPOMETp, TMapoBas TypOuHa,

JIBUTaTellb BHYTPEHHETO CrOPAHHUS.
SJIEKTPUYECKUE 1 MATHUTHBIE SABJIEHUA
7.1 Onextpu3zanus Ten. J[Ba poaa 3IeKTpUYECKUX 3apsI0B

B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH  Kynona
7.2 (3aBUCHUMOCTD CHJIBI B3aUMOJICHCTBHS 3apSKCHHBIX TEJ OT

BCJIMYHUHEI 3apsiIOB U PACCTOAHUSA MCIKIAY TeHaMI/I)

DnekTpuyeckoe mnosie. Hanpssk€HHOCTD 3JIEKTPUYECKOTO
7.3 nons. [lpuHIMI Ccyneprno3uiuu AIEKTPUYECKUX MOoJen

(Ha KaYECTBEHHOM YpPOBHE)

Hocurenn QJICKTPHUYCCKUX  3aps0B. QHCMGHTapHLII\/’I

7.4 anekTpuyeckuil 3apsa. Ctpoenue aroma. IIpoBogHuku u
TUDJIEKTPUKU
7.5 3aKOH COXpaHEHMs IJIEKTPUUECKOTO 3apsiia

DJIEKTPUYECKUH  TOK.  YCIOBHS  CYILIECTBOBaHMS
7.6
ANEKTPUYECKOTO TOKA. MICTOYHMKHN MOCTOSTHHOTO TOKA



7.7

7.8

7.9

7.10

7.11

7.12

7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

HevictBus AJIEKTPUYECKOTO TOKa (TerutoBoe,
XUMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUIAKOCTAX U ra3dax

Onektpuyeckass uenb. Cuwina TOKa. DJNEKTPUUECKOE

HaIIps’KCHUC

ConpotuieHue MIPOBOJHUKA. VneabpHOE

CONPOTHUBIICHHE BEIIECTBA
3akon OMa i ydacTKa Lenu

HOCJIGIIOBaTeJIBHOG u napajajicJibHOC COCOAMHCHUC

MIPOBOTHUKOB
PaGora m MOIIHOCTH DSJEKTPUUECKOTO TOKA. 3aKOH
Hxoyinsa — Jlenua

DneKTpuuecKue HEenu U TMOTPEOUTENH SIEKTPHUUECKON

sHepruu B ObiTy. KopoTKoe 3aMbikaHne

ITocTostnable MarHuThl. B3amMojeiicTBHE ITOCTOSHHBIX

Mar"guToB

MarautHoe T1ojle. MarHuTHoe 1IojIe 3eMJIM M €Tro

3HAa4YCHUC OJIA XXU3HHU Ha 3emiie

OnbIT Dpcrena. MarHuTHOE MOJIE 3JIEKTPUUYECKOrO TOKA.

HpI/IMCHeHI/IC SJICKTPOMArHuTOB B TEXHHUKE

JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOAHUK C TOKOM.
DNEeKTpoABUTaTENlb MOCTOSHHOIO TOKa. Vcrnonb3oBaHue
JJIEKTPOJBUraTeleyi B TEXHUYECKUX YCTPOMCTBaX M Ha

TpaHCIIOpTe

Oneitel  @apages.  SIBieHHMe  2IEKTPOMAarHUTHOMN

naaykuuu. [Ipasuno Jlenna

DJeKTporeHeparop. Crioco6b1 MOJyYEeHHUs
NEKTPUYECKOM  DHEPruMHM.  OJIEKTPOCTAaHLMU  Ha

BO300HOBJISIEMBIX HCTOYHHKAX SHECPTrUun

[IpakTuyeckue paboOTHI:
OmnbITH IO HAOMIONEHUIO SJICKTPU3AINH TNl UHIYKIHEH

U IIPU CONPUKOCHOBEHHH.



UccnenoBanue ACUCTBHUS OSJIEKTPUYECKOrO IO Ha
MIPOBOJIHUKY U JU3JICKTPUKH.

COopka W mnpoBepka palbOTHI DIEKTPUUYECKOH Ienu
MOCTOSIHHOTO TOKA.

W3MepeHune u peryampoBaHue CUIIbI TOKA.

W3mepeHue u peryaupoBaHue HapsHKEHUs.
HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UIYLIETO Yepes3
PE3UCTOp, OT CONPOTUBIICHUS PE3UCTOPA U HAIIPSHKEHUS
Ha pe3UCTope.

OnbITHI, JI€MOHCTPHUPYIOILUE 3aBUCUMOCTh
IEKTPUUYECKOTO CONPOTHUBICHHUS NPOBOJHHKA OT €ro
JUTMHBI, IO/ TIONEPEYHOT0 CEYECHUs M MaTepurania.
[IpoBepka mpaBuia CIOKEHUS HANpPSOKEHUN  1pu
MIOCJIEI0OBATEIbHOM  COCIMHEHUHM JABYX PE3UCTOpPOB.
IIpoBepka mpaBuia A CUJIBI TOKA MPH MapaieIbHOM
COeMHEHUN  pe3ucTopoB.  OmpeneneHne  pabOTHI
JNEKTPUYECKOTO TOKa, MHIYLIEro 4Yepe3 PpPe3ucTop.
OmnpeneneHue  MOLIHOCTH  JIEKTPUUYECKOrO0  TOKa,
BBIJIENIIEMOM Ha pe3ucTtope. MccnenqoBanue 3aBUCMMOCTH
CHJIBI TOKa, WAYIIETO Yepe3 JIAMIOYKY, OT HAIpsIKEHUS
Ha Heil. Onpenenenue KIIJI narpeBarens. MccnenoBanue
MarHuTHOTO B3aUMOJIEHCTBHS IOCTOSIHHBIX MAarHHUTOB.
W3ydeHne MarHUTHOTO T0JIsE TOCTOSIHHBIX MarHUTOB MPH
uxX oO0beAMHEHUM |  pasjeneHuu. VccriemoBaHue
JEHCTBUS AJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJKY.
OnbITEl,  JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  CHJIBI
B3aUMOJICHCTBHS KATyIIKU C TOKOM M MarHUTa OT CHJIBI
TOKa M HalpaBleHHs TOKa B Karymke. M3yudenue

I[CI\/JICTBI/ISI MAargiuMTHOIO IOJiI Ha IMPOBOJHUK C TOKOM.

KonctpyupoBanue U U3y4CHHE paboThI
3JIEKTPOJABUIATEIIS. N3smepenne KITI
JJIEKTPOJBUIaTEIbHOM  YCTaHOBKH. OneiTel 11O

HUCCIICAOBAHHUIO ABJICHUA E)JIGKTpOMaFHI/ITHOI\/JI HWHAYKIWHA:



7.21

7.22

9 KUIIACC

Kon

Kon snemenra

paszaena

HUCCICA0OBAaHUC W3MCHEHUH 3HAYCHHSI U HaIrpaBJICHUA

HWHAYKIIMOHHOI'O TOKa

®usnyeckue SBIEHUS B IMPUPOJE: IIEKTPUUYECKUE
ABJIEHUST B  aTtMocdepe, IIEKTPUYECTBO  KUBBIX
OpPraHU3MOB, MarHUTHOE ToJe 3eMH, Jpeid IMOJ0COoB,
POJIb MarHUTHOTO MOJIS JJIs )KU3HU Ha 3eMJIe, MOJISIPHOE

CHUAHUC

TexHuueckue yCTpOMCTBA: DJIEKTPOCKOI, aMIIEpMETP,
BOJIETMETp, PEOCTAT, CUETUUK DIIEKTPUUECKON DHEPTHUH,
IEKTPOOCBETUTENbHBIE  MPUOOPBI,  HAarpeBaTelbHbIE
ANEKTPOIPUOOPHI (mpumepsl), ANEKTPUYECKHE
MPEJOXPAHUTEH, JJIEKTPOMArHUT, 3JIEKTPOJBUTATENb

MMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOSAHHOT'O TOKa

HpOBep}IeMHe 9JICMCHTEI COACPKaHUA

MEXAHUWYECKUE ABJIEHUA

8.1

8.2
8.3

8.4

8.5

8.6

8.7

8.8

Mexanuyeckoe JaBWXKEHHE. MarepuanbHas TOYKA.

Cucrema orcuéra
OTHOCHUTENBHOCTh MEXAHUYECKOTO IBUKECHUS
PaBHOMEpPHOE IPAMOIIMHEHOE JBUKEHUE

HepasHomepHoe MIPSIMOJIMHENHOE JIBWKECHUE.
CpenHsss W MIHOBEHHass  CKOpPOCTb  Tela  IIpHU
HEPaBHOMEPHOM JIBUKEHUH

VYckopenue. PaBHOyCKOpEeHHOE MIPSMOJIMHENHOE
JBUYKEHUE

CBoOomanoe nmagenne. OneITe [ anunes

PaBHOMepHOE nBMkeHHE TTO OKpyx)HOCTU. [lepron u
yactota oOpameHus. JluHeiiHas ©u yrioBas CKOPOCTH.
[leHTpOoCTpEMUTENIBHOE YCKOPEHHE

IIepssiit 3axk0H HproToHA



8.9
8.10
8.11
8.12

8.13

8.14

8.15

8.16

8.17

8.18
8.19
8.20
8.21

8.22

8.23

8.24

8.25

8.26

8.27

Bropoii 3akon HeroTtona

Tpernii 3akoH HproToHa
[IpuHIMn cynepno3suuuu cui

Cuna ynpyroctu. 3akoH ['yka

Cuia TPCHUA: CHWJIa TpPCHUA CKOJIBXKCHHUA, CHJIA

TPEHUS MTOKOSI, IPYTHE BUJIbI TPEHUS

Cuma TsOKeCTH HW 3aKOH BCEMUPHOTO TATOTCHUA.

YckopeHnue cBOOOAHOTO MaACHUS

IBwxkenne  riaHer  Bokpyr  ConnHuma.  IlepBas

KocMu4eckasi CkopocTb. HeBecomMocTh U nieperpy3ku

PaBHOBecne  marepuanbHON  TOYKH.  AOCOJIOTHO

TBEPIOE TEIIO

PaBHOBecue TBEPHOro TEna € 3aKPEIUIEHHOW OCBHIO

BpaieHusi. MoMeHT cwibl. LIeHTp TshkecTn

Nmnynsc Tena. 3sMeHeHne nmiyibca. MmMiynbe cuiib
3aKOH COXpaHEHUs UMITyJIbCa

PeakTuBHOE nBUKEHUE
Mexanunueckast paboTa 1 MOLUTHOCTb

PaGora cun TsKecTH, ynpyroctd, TpeHus. CBs3b

SHEPruM U paboThI

HOTGHIII/IaJIBHaH SHEPIUia TCIa, IOAHATOTO Hazg

MOBEPXHOCTHIO 3EMJIIU
[ToreHmanpHast HEPTUsl CKATOM MPYKUHBI

Kunernueckass sHeprusa. Teopema O KHHETHYECKOM

SHEPrUu

3aKoH COXpPAaHCHUA MEXaHMYECKOU SHEPIrun

[IpakTryeckue pabOTHI:

OmnpeneneHne cpeHE CKOPOCTH CKOJIBKEHUS Opycka
WIA JBIWKCHHS IIapuKa 10 HAKIOHHON IJIOCKOCTH.
OmnpeneneHne yCKOpEHUs! Tela MPH PaBHOYCKOPEHHOM
JIBMDKEHUH 110 HAKJIOHHOU TTOCKOCTH.

HccnenoBanue 3aBUCHMOCTH NYTH OT BPEMEHU IIpHU
PaBHOYCKOPCHHOM JIBM)KEHUM 0€3 HauaJIbHOM CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIM HPU PABHOYCKOPEHHOM



8.28

8.29

JBWKCHUN 0e3 HadalbHOW CKOPOCTH ITyTH OTHOCSTCS
KaKk psAa  HEYETHBIX YHCEN, TO COOTBETCTBYIOIUE
MPOMEXYTKH BPEMEHH OJTMHAKOBHI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHS CKOJIBKEHUS
OT CWIbl HOpPMaJbHOro paBieHus. OmnpeneneHue
KodpduuueHTa TpeHus CcKonbxkeHus. Omnpenenenue
KECTKOCTH TpYXUHBL. OmnpeneneHne padOTHl  CHIIBI
TpEeHHS TIpU PABHOMEPHOM JBIDKCHHUH Tela IO
TOPU30HTANILHON MOBepXHOCTH. OrmpeneneHue padoTh
CHJIBl  YOPYrocTH  TpH  HoabéMe  rpy3a ¢
WCTIOJF30BAHUEM  HETOJBMKHOTO W TOJBHYKHOTO

0J10KOB

dusnueckue SBJICHUS B MPHUPOJIE: NPUIMBBI U OTJIHBBHI,
nBrkeHre TutaHeT COJHEYHON CUCTEMBI, PCaKTHBHOE
JIBMDKEHUE JKUBBIX OPTaHU3MOB

TexHuueckue  yCTPOMCTBA:  CHUAOMETP,  JATYHKH

IIOJIOXKEHUS, PACCTOSIHUS M YCKOPEHUs, PAKEThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

9.1

9.2

9.3

94

9.5
9.6

9.7

KonebarensHoe npmkeHre. OCHOBHBIE XapaKTEPUCTUKU

KoJIeOaHUH: TIEPHO/I, YaCTOTa, aMILJIUTY1a

Maremarnueckuit 51 MIPYKWUHHBIN MAasiITHUKHU.

HpCBpaH_ICHI/Ie OHEPIUU Ipu KoJe0aTeIbHOM JBHXXCHHUH

3aryxaomue KoneOaHusi. BbIHyXIeHHbIE KONIeOaHMS.

Pe3onanc

Mexanunueckre BOJHEL. CBOMCTBAa MEXAHUYECKUX BOJIH.
[IpononpHbie W monepeyHble BOJHBL. J[IMHA BOJHBI U
CKOpPOCTh €€ pacrnpocTpaHeHHs. MexaHn4ecKue BOJIHBI

B TBEPJIOM TeJie, CECMUYECKUE BOJTHBI

3ByK. ['poMKOCTH M BbICOTA 3ByKa. OTpakeHHUE 3ByKa
HNudpas3Byk u ynbTpa3Byk

[IpakTrueckue pabOTHI:

OmnpeneneHue 4YacToThl M TMepuofa  KoJjeOaHMit
MaTeMaTH4eCKOr0 MasiTHUKA.

OnpeneneHI/Ie HaCTOTHI u nepuoaa KoJIeOaHMi

IPY>KUHHOI'O MasiTHUKA



10

11

9.8

9.9

HccnenoBanne 3aBUCUMOCTH — TepuoAa  KoJieOaHWM
IIOABCUICHHOTO K HHUTHU pr%l OT JHWHBI HHUTU.
HccnenoBanne 3aBUCUMOCTH TepuoAa  KoJieOaHUU
MPY>KUHHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka
HE3aBUCUMOCTH nepuo/ia KoJIeOaHMH rpy3a,
IIOABCHICHHOI'O K HHUTH, OT MAacCCHI rpy3a 148 )KéCTKOCTI/I
npy>kuHbl. I3MepeHne yckopeHusi CBOOOTHOTO TafeHUs
(DH3HHGCKHC SABJICHUSA B HpHpOHGIBOCHpHﬂTHG 3BYKOB
KUBOTHBIMH, 3EMIIETPSICEHHE, CEUCMUYECKUE BOIHBI,
LIyHaMH, 3XO0

TexHudeckue yCTpPOMCTBA: DXOJIOT, HCIOIb30BaHUE

yJIBTpa3ByKa B ObITY M TEXHUKE

OJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

0.1 ODNEKTPOMarHuTHOE MOJIE. DJICKTPOMArHUTHBIE BOJIHBL.
. CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
10.2 [Ixana >1€KTPOMarHUTHBIX BOJIH
103 OnexkTpoMarauTHas npupoga csera. CKOpoOCTb CBETaA.
‘ BonHOBEBIE CBOICTBA CBETA
[IpakTuyeckue paboOTHI:
10.4 N3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH €
MTOMOIIIbI0 MOOMIIBHOTO TeedoHa
dusznueckue SBICHUS B MPHPOJE: OHUOIOTHYECKOe
10.5 JIEUCTBUE BUIMMOTO, YABTPaPHOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4eHUN
10.6 TexHuueckue YCTpPOMCTBA: HCIIOJIb30BAHUE
' JJIEKTPOMAarHUTHBIX BOJIH JJISI COTOBOM CBA3HU
CBETOBbBIE ABJIEHUA

11.1
11.2

11.3

11.4

11.5

JlyueBas monens cBera. MIcTOUHHMKY cBETa
[IpssMOnMHENHOE pacIPOCTPAHEHHUE CBETA

OTtpaxenue cBera. [1mockoe 3epkano. 3aKOH OTpaKCHUS

CBCTa

[Ipenomnenne cBeta. 3aKOH NPEJIOMIICHUS CBETA.

[losiHOE BHYTpEHHEE OTpaKEHUE CBETA

JInnza. Xox j1ydeil B JIMH3E



11.6

11.7

11.8

11.9

Onrtuyeckast cuctema QoToanmnapara, MHKPOCKONA |

TCICCKOIIa

I'maz kak onTuyueckas cucTeMa. BJII/I30py1(OCTb u

JAIbHO30PKOCTh

Pasnoxxenue Oenoro ceeta B cektp. OnbiTel HploTOHA.

Crnoxenue CIICKTPAJIbHBIX IIBETOB. I[chepcml CBCTa

[IpakTuueckue paboOTHI:

HccnenoBanme  3aBUCUMOCTH  YIVIa  OTPAKCHHS
CBETOBOI'O JIy4a OT YyIJIa MaJeHHUs.

N3ydenne xapakTepuCTUK H300paKEHUs MPEAMETa B
IJIOCKOM 3€epKaje.

HccnenoBanue 3aBUCUMOCTH  yTia TMPETOMIICHHS
CBETOBOIO Jiyya OT yrjla NaJeHUs Ha IPaHULE «BO3AYX —
CTEKJIO».

[Tonyuenne n3o0pakeHUi C TOMOIIBIO cOOMparome
JIH3BL.

Omnpenenenne POKyCHOTO PACCTOSHUS U ONTHYECKOM
CHJIBI COOMPAIOLICH JTHH3HI.

OnBITHI 1O Pa3sIoKEHUIO OEJI0Tr0 CBETa B CHEKTP.

OnbITHl 1O BOCHPHUATHIO IIBETA MPEIMETOB IMPHU HX

HaOII0JICHUHN Yepe3 IIBETOBbIC QUITHTPHI

®dusuyeckue sBiIeHUs B mpupoae: 3aTMeHuss ConHua u

11.10 JIyHBI, 1IBETA TEJ, ONTHUYECKHE SBJICHHS B arMmocdepe
(BeT HEOa, pedpakius, pamxyra, MUpax)
Texauueckue YCTpOWCTBA: OYKH, [IEPUCKOII,
H-A (doToanmapar, ONTUYECKUE CBETOBOIbI
KBAHTOBBGIE ABJIEHUA
OmnwiTel Pezepdopna u mimanetapHas MOZENb aToMa.
121 Moaens aroma bopa
Ucnyckanne u morniouieHue cBeta aroMoMm. KBaHTHI.
12 12.2 JIuneityaTbie CIEKTPHI
12.3 PanmnoaktuBHOCTH. Anb(a, OeTa- 1 raMMa-u3IydeHUs
oy Ctpoenne artomHoro sanpa. HykioHHas wMopenb

ATOMHOTO spa. M3oTtomnsl



12.5

12.6

12.7

12.8

12.9

12.10

12.11

12.12

PagnoaktuBHbie mnpeBpanieHus. I[lepuon mosypacmnana

ATOMHBIX AOCP

H,I[CpHBIe pcakniuu. 3aK0HBI COXPAHCHUSA 3apsaa0BOIO U

MaCCOBOI'O YHCEJI
SHGPFI/ISI CBs3H aTOMHBIX ANCP. CBs13b MacChl U OHCPIrun

Peaknun cuntesa n nenenus saep. ictTouHukn 3HEpruu

CoiHIa 1 3BE3]

Snepnas osHepretuka. JlelicTBUE  paIMOAKTHBHBIX

I/ISJIy‘-IeHI/Iﬁ Ha JXUBBIC OPIraHU3MbI

[IpakTuyeckue paboTHI:

HaGmronenne CIUtlOmHBIX W JIMHEWYAThIX CHEKTPOB
U3ITy4EHUSI.

HccnenoBanue TPEeKOB: M3MEPEHHE JHEPTUU YaCTHULIBI
10 TOPMO3HOMY yTH (110 hoTOrpadusm).

W3mepeHune paanoakTUBHOTO (poHa

@usnueckue SBJICHUS B IPUPOJE: ECTECTBEHHBIN
paavoOaKTUBHBIN ¢oH, KOCMUYECKHE TIyuH,
PaAMOAaKTUBHOE W3Iy4YeHHE MPHUPOAHBIX MHUHEPAJIOB,
JNEHUCTBUE pAaJUOAaKTHBHBIX M3IYYEHUM HAa OpraHusM

YCI0BCKa

Texauueckue YCTpOWCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/I,Z[yaJ'IbHHﬁ AO3UMETP, KaMEpa Bunbscona



IMPOBEPAEMBIE HA OI'D 10 ®PU3UKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBbI OCHOBHOT'O OBIIET'O OBPA3OBAHMUAA

Kon
NpoBepPsieMoOro
TpeOoBaHuUs

IIpoBepsiemble TPeOOBaHNUSA K MPeIMETHBIM pe3yJbTaTaM
0230BOr0 YPOBHSI OCBOEHHUSI OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpamMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PI'OC

[lonumanue ponu  (GU3MKM B  HAYYHOM  KapTHHE  MHpa;
c(OpPMUPOBAHHOCTH 0A30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBS3H
U TI03HABA€MOCTH SBJICHMM TNPUPOIBI, O POJIU DKCIEPUMEHTa B
¢usnke, o cucremooOpasyiomed ponu (UMK B pa3BUTUHU
€CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJIOTHUH, 00 3SBOJIIOLUHU
(Gu3NYeCKUX 3HAHWKA W WX POJHM B IIETIOCTHOH €CTECTBEHHOHAYYHOMH
KapTMHE MHUpA, O BKIJAJE POCCUHCKUX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB OKPYIKAIOIIETO

MHpa, pasBUTHC TCXHUKU U TEXHOJOr Ui

3HaHHMA O BUJAX MaTepuu (BEIIECTBO U TOJE), O ABMKCHHHU Kak
croco0e CyIIecTBOBaHUS MaTEPHUH, 00 aTOMHO-MOJICKYJISIPHON TEOpHH
CTpOCHHS BelecTBa, O (U3MYECKON CYIIHOCTH SIBJICHHM MPUPOJIBI
(MEXaHWYEeCKUX, TEIUIOBBIX, JJICKTPOMATHUTHBIX U KBAaHTOBBIX);
yMEHHE pa3inyath SBJICHUS MO OMMCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3UUecKOe SBICHIE,
yYMEHHE pPaclo3HaBaTh MPOSBIECHUE U3YyUYEHHBIX (PU3NYECKUX SBICHUMN
B OKpYXalollleM MHUpE, BBIIEsAs MX CYLIECTBEHHbIE CBOWCTBA

(mpu3HAKH)

Brnagenne ocHoBaMM MOHSATHIHOIO ammapara M CHUMBOJHUYECKOTO
sI3pIKa (PU3WKH WU WCIIOJIb30BAHME WX JJIS PElIeHUS Y4eOHBIX 3a/1ad;
YMEHHE XapaKTepH30BaTh CBONCTBA Ted, (U3UYECKUE SIBICHUA U

IpONUECCChI, UCITIOJIB3Y q)YH,Z[aMeHTaHLHBIe 1 OMIIMPUYICCKUC 3aKOHBI

YMeHue onuchiBaTh HU3YYCHHBIC CBOMCTBA T€I U (1)I/I3I/I‘IGCKI/IC SIBJICHHA,

WCTIOJIB3YS (PU3MUECKHUE BETUIHHBI

Bnamenue oOcCHOBaMHM METONOB HAyYHOTO TIIO3HAHHUA C Y4YETOM
coONrofeHHs MpaBuil OE30MacHOTrO TpyjAa: HaOmoaeHue (GU3NYECKUX
SIBJICHUI:

YMCHHUE CaMOCTOSATCIIBHO CO6I/IpaTB OKCIICPUMCHTAJIbHYIKO YCTAHOBKY



W3 JaHHOTrO Habopa 00OpYyIOBaHUS MO MHCTPYKIMH, OMHUCHIBATH XOJI
OTIBITA U 3aIUCHIBATh €0 PE3yIbTaThl, (HOPMYIHUPOBATH BHIBOIBI;
MPOBEJICHUE MPSIMBIX M KOCBEHHBIX U3MEPEHUIN (PU3NYECKUX BEIUYUH:
YMCHUC IJIaHUPOBATh U3MCpCHUA, CaMOCTOATECIIBHO CO6I/IpaTI>
9KCIIEPUMEHTAJIbHYI0 YCTAHOBKY IO HHCTPYKLIMH, BBIYUCIATH
S3HAYCHUC BCJIMYWHBI W AHAJIM3UPOBATH IMOJTYYCHHBIC PE3YJIbTATHI C
YYETOM 33IaHHOM MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUI;
MPOBEJICHUE  HECTOXKHBIX  OKCIEPUMEHTANbHBIX  HCCIEIOBaHHIA;
CaMOCTOSITEIbBHO ~ COOMpaTh AKCIEPUMEHTAIBHYIO YCTaHOBKY W
MPOBOAWTh  HMCCIEJOBAaHME IO  WHCTPYKLUHH,  MPEACTaBIATh
IMOJIYUYCHHBIC 3aBUCUMOCTU (1)I/ISI/II-ICCKPIX BCIIMYHUH B BHUIC Ta6J'II/IH u
rpaduKoOB, yUUTHIBaTh MOTPEITHOCTH, JIETaTh BHIBOJBI MO Pe3ybTaTamM

HCCIIEI0OBAHUS

[lonnmanue  XapakTepHbIX  CBOMCTB  (pu3MuUecKHX  Mojenei
(MarepuanbHas TOYKa, aOCONIOTHO TBEPJOE TENIO, MOJEIU CTPOEHUS
ra3oB, JKMJIKOCTEH W TBEPABIX TeJ, IUIAHETapHas MOJENb aToMma,
HYKJIOHHasi MOJEJb aTOMHOTO si/ipa) U yMEHUE NPUMEHSATb UX I

00BsSICHEHUS! PU3MUECKUX MTPOIIECCOB

YMeHne oOBSCHATH (PU3MUECKHE TPOIECCHI M CBOMCTBA TEl, B TOM
YUCl€ W B KOHTEKCTE CHUTYallMi MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIISITh IPUUNHHO-CIICCTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C OMOPOIl Ha U3yUYEHHbIE CBOMCTBA (U3UUYECKUX

SIBIICHUH, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MO/JICITH

YMmeHue pemaTth pacuéTHbele 3amaud (Ha 6aze 2 — 3 ypaBHeHHil),
UCHONb3ysd 3aKOHbl U (OpPMYJbl, CBSI3bIBAIOIIUE  (PU3UUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alMChIBaTh KpPATKOE YCJIOBHME 3aJauH,
BBISIBJIAT HEJOCTAIOIIME JAaHHbIE, BBIOMpAaTh 3aKOHBI U (HOPMYJIBL,
HEoOX0AUMBIE Ui €€ pelIeHUs, UCTIONIb30BaTh CIPABOYHBIC JaHHBIC,
MPOBOJUTh PACYETHI U OLEHMBATH PEATUCTHUYHOCTh IOJYyYEHHOTO
3Ha4YeHUs1 (PU3NYECKON BEIMUYUHBI; YMEHHUE OIPENENATh Pa3MEepHOCTh

(bu3nuecKoil BeIMYNHBI, TOJYYEHHON MPH PEIICHUH 3aJa4l

YMeHue XapakTepu3oBaThb HNPUHIUNBI  JEHCTBUS  TEXHUYECKHX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX NPHOOPOB, M MPOMBIIIIEHHBIX
TEXHOJIOIMYECKHUX MPOIECCOB M0 MX OMMCAHUIO, UCIOJIb3Ysl 3HAHUA O

CBOMCTBax (1)I/I3I/I‘IeCKI/IX SIBJICHUN U HCO6XOI[I/IMBIG (I)I/I3I/I‘-ICCKI/IC



10

11

3aKOHOMCPHOCTHU

YMeHue uCnonp30BaTh 3HaHMS O (U3NYECKUX SBICHUSIX B
MOBCETHEBHOM XKM3HM s oOecnedyeHUs O€30MacCHOCTH  MpHU
oOpamieHnn ¢ OBITOBBIMH ~ NpHOOpaMH ¥ TEXHUYECKUMHU
YCTPOMCTBAMM, COXPAHEHHUS 3J10pOBbsi U  COOJIONEHUS HOPM
HKOJIOTUYECKOTO TMOBEJCHHUsI B OKpYXKAalolleld cpene; MOHMMAaHUE
HEOOXOUMOCTH IMPUMEHEHHs] AOCTHKCHMH (QU3UKU U TEXHOJIOTUH

IJId palfuOHAaJIbHOT'O MPUPOAO0IIOJIb30BaHUS

OnelT moucKa, NpeoOpa3oBaHUs M MPEACTaBICHUS HHPOpMaLUU
(U3NYECKOro CoAepKaHUs C UCIOJIb30BaHUEM HH(OPMAIOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHUBATh JOCTOBEPHOCTh
MOJy4YeHHOM MH(QOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JIOTIOJIHUTEbHBIX ~ MCTOYHHMKOB,  YMEHHE  HCIOJIb30BaThb  IpHU
BBIMOJIHEHUH Y4EOHBIX 3a/JaHUil HAy4HO-IOMYJIAPHYIO JIUTEpaTypy
(GU3NIECKOTO CONEpXKAHMS, CIIPABOYHBIE MaTepHajbl, PECypChl CETH
WntepHer; BnaneHue 0a30BbIMM  HaBbIKAaMM  IpeoOpa3oBaHUs
nH(pOpMallMd U3 OAHOM 3HAKOBOM CHUCTEMBI B JpPYIyl0; YMEHHUE
CO3/1aBaTh COOCTBEHHbIC NHMCbMEHHBbIE U YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX NCTOYHHUKOB



HEPEYEHD 2JIEMEHTOB COAEP) KAHUSA, IPOBEPAEMbIX HA OI'D
11O ®U3UKE

Kon

1.1

1.2

1.3

1.4

1.5

IIpoBepsieMblii 3J1eMEHT COACPKAHMS
MEXAHUYECKHUE ABJIEHUA

Mexannueckoe naBwxeHue. MarepuanbHas Touka. (Cucrema  ortcuéra.

OTHOCHUTENLHOCTh JABUMKCHUA

PaBHOMepHOE 1 HepaBHOMEpHOE nBHKeHuE. CpenHsas ckopoctb. Dopmyna mis

BBIYHMCIICHHSI CpeTHEH CKOPOCTH: V = S/t

PaBHOMEpHOE MPAMOJIMHENHOE NBHXKEHUE. 3aBUCUMOCTh KOOPJIMHATHI Tejia OT

BPEMEHH B CIIy4ae paBHOMEPHOTI'O IPSIMOJIMHEWHOIO JIBUKECHHUS:

x(7)=x, +vt
I'padukn 3aBUCHUMOCTH OT BPEMEHM [JIsl MPOEKIHMH CKOPOCTH, NPOEKIUU

nepemMeuicHust, IMmyTd, KOOpPAWHATBI IIpU PABHOMECPHOM HpHMOHHHCﬁHOM

JABHXXCHUH

3aBUCHMOCTh KOOpDIWHATHI Tela OT BPEMEHM B ClIydae PaBHOYCKOPEHHOTO

HpﬂMOHHHeﬁHOFO JBHXCHMUA:

Sx@)=v,, *t+ay*

|“-')| b <

CDOpMy.]'IBI AJIL IPpOCKIHUU TEPEMCIICHUSA, IMPOCKIHU CKOPOCTU H IMPOCKIUU

YCKOPEHHUS ITPU PAaBHOYCKOPEHHOM NPSIMOJIUHEUHOM JIBUKECHHM:

[

—~

s.(D=uy, - t+a

X

I~.J|

U,\'(I) =Upy a1,

a.(f)=canst,

~

.
vy, =, =2a,s,

Fpa(I)I/IKI/I 3aBUCUMOCTH OT BpPEMEHU i MPOCKIUU YCKOPEHUS, MHPOCKIUU
CKOPOCTH, TPOEKIMU TMEPEMEIICHHS, KOOPJIUHATHI TpPU PaBHOYCKOPEHHOM

PSIMOJIMHEHOM JIBHKEHUU
CBobonHoe maneHue. GopMyIibl, OMUCHIBAIOIINE CBOOOJHOE MAJCHHUE Tela IO
BEepTUKaIM (IBWKCHHWE Tela BHHU3 WJIH BBEPX OTHOCHTEIBHO ITOBEPXHOCTH

3emnn). I'paduku 3aBUCUMOCTH OT BpPEMEHHU [UIsI MPOEKIUH YCKOPEHHMS,



1.6

1.7

1.8
1.9

1.10

1.11

1.12

IOPOEKIUH CKOPOCTH M KOOPAMHATHI MpU CBOOOAHOM TMAJCHMM Tela IO

BEPTUKAIH
CKopocTh pPaBHOMEPHOIO JABIJKEHHs Tella 10 OKpyKHOCTH. Hamnpasienue
CKOPOCTH.

@dopmyna Uil BBIUUCIEHUS CKOPOCTH Yepe3 pajuyC OKPYXKHOCTH U MEPUOJ

oOpareHus:
2R
U=
T

LlenTpocTpeMuTenbHOoe yckopeHue. HampaBiieHne II€HTPOCTPEMUTENIHLHOTO

yckopeHus. @opMyiia 1 BBIYMCICHUs YCKOPEHUS:

®opmyiia, cBsI3bIBAIOLIAs IEPUOJ U YACTOTY OOpALICHHUS:

V= —

T

Macca. IInotHocTs BewmecTBa. Gopmyiia Il BBIYUCICHUS IUIOTHOCTH:

_m

V

Cuna — BektopHas ¢pusnueckas BennunHa. CliokeHue Cuil
SBnenune unepunu. [lepseiit 3akoH HeroTona
Bropoii 3akon HeroToHa:
F=m-a
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CUJIbI, IEHCTBYIOIIEH Ha
TEJ0

B3aumoneiicteue ten. Tpernii 3akoH HeroToHa:

Fyy=-F_,

TpeHI/IC IIOKOA U TPEHUC CKOJIbKCHMUS. CDopMyJIa IJI BBIYUCIICHUSA MOAYJISA CHUJIbL

TPCHUSA CKOJIbXKCHUS:
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1.14

1.15

1.16

1.17

1.18

F_=pn-N

Hedopmanust Tenma. Ynpyrue u Heynpyrue nedopmanud. 3aKOH YHpPYTou

nedopmaruu (3aKoH ['yka):

F=k-Al

BCGMI/IpHOC TATOTCHHE. 3aKOH BCCMHUPHOI'O TATOTCHUA:

my - M~
F=G- 1—_‘-
R
Cuia TsbKecTd. Y CKOpeHHe CBOOOHOTO TaACHHUS.
®opmyna Amst BBIYUCICHHS CUJIBI TSHKECTH BOIHM3U MoBepXHOCTH 3emnu: F = mg.
JIBmxenue maneT BOokpyr Comnia. [lepBast kocMuueckasi CKOpOCTb.

HesecomocTs u neperpysku
Hmnynbc Tena — BeKTopHas pu3ndeckas BeJIMYuHa.
p=mo
Nmnynbe cucrtems Ten. U3MeHnenue ummyibca. IMIynbe CUiibl

3aK0H COXpaHEHUsI UMITYJIbCA I 3aMKHYTON CUCTEMBI TEII:
D=myU; +my, =const
PeaxkTuBHOE NBUKEHNE

Mexanunueckas padora. @opmyna i BBIYUCIEHHs paOOThI CUJIBL:

A=Fscosa

Mexannueckas MOIIHOCTE:

Kunernueckas u MNOTCHIMAJIbHAs SHCPIrUs. CDopMyna JJIA BBIYUCIICHUA

KMHETUYECKON YHEPIUU:

5

mo-
E. ="
)

K

Teopema o kuHeTHUECKOU dHeprun. PopmyJia 1 BBIYUCICHUS OTEHIUAIBHON
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1.20

1.21

1.22

1.23

OHCPIuM T€jia, IOAHATOIO

Haxa 3eMIIE:

E,=mgh

MexaHnyeckas SHeprusi:

E=E,+E,

3aKOH COXpaHEHMsI MEXaHN4eCKoU sHeprun. Popmyiia A 3aKOHA COXPAHEHUs

MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CUJI TpeHUs: £ = const.

[IpeBpamieHue MexaHU4ECKOM SHEPTUU IIPU HAIMYUU CUJIBI TPEHMUS.

[IpocThie MexaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHUKH.
Peruar. Moment cuisl: M - Fl.

VYcnoBue paBHOBECUS pblyara:
M +M, +..=0
[MoaBwxHbIM 1 HenoABWXKHBIN 0510ku. KIT/I mpocThIx MexaHU3MOB,

‘]] — -4110:[‘3353.3
J"'ﬂmq eHHaA

aBienue TBEpIOTO TEINA.
dopMyia 1 BBIYUCIICHMS 1aBJICHUs TBEPIOIO Tena:

=E
p_s'

JlaBienue ra3a. ATMOchepHOE JTaBIICHUE.

I HAPOCTATUYCCKOC NAaBJICHUEC BHYTPU KUJIKOCTH.

CDOpMy.TIa IJI BBIYMCJIICHUSA OAaBJICHUS BHYTPHU ) KUAKOCTH!

P=pgh+Pg,

3akoH [lackans. ['unpaBnuueckuii mpecc

3akon Apxumena. Dopmyna s ONpPEEICHHUS BBITAJKUBAIOLIEH

HCﬁCTBymH.[eﬁ Ha T€JI0, HOFPY)KéHHOC B XKUAKOCTH HUJIN I'a3.
Fam =PV

Ycenosue ninaBauus Tena. [1naBanme CYZAO0B 1 BO3AYXOIUIaBAHUC

CHIIBI,
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1.25

1.26

1.27

1.28

1.29

1.30

Mexanudeckue KojaeOaHus. AMIUIMTYJa, TEpUOA M YacToTa KoJeOaHHi.
®opmyia, CBA3BIBAOIIAS YACTOTY U MEPHO KOJICOaHUA:

1
V=—

T

MaremaTtuueckuid M NPYKUHHBIM MaATHUKH. l[IpeBpamenue sHEpruv npu

KOJICOATETFHOM JIBMYKCHUHT
3aryxaroiue konebanus. BeinyxeHHble KoaeOanus. Pezonanc

MexaHndecKne BOJIHEL HpOI[OJ'II)HBIC N TOIICPCUHBIC BOJIHEBI. I[J'II/IHa BOJIHBI U

CKOPOCTD paClpoOCTPAHCHUS BOJIHBI:

r=v-T

3Byk. I'poMKOCTh M BBICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJHBI Ha I'DaHULE
nByX cpen. MHdpa3Byk u ynpTpazByk

Ipakxmuueckue pabomoi

N3MepeHne cpenHeil IUIOTHOCTU BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
NPY>XUHBL, KO3((UIIMEHTa TPEHUS CKOJNBXKEHHS;, paOOThl CHUJIBI TPEHUS, CHIIBI
yHOPYToCTH; CPEOHEH CKOPOCTH JIBUXKEHHs Opycka IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHHs Opycka Npu JBM)KEHHH 0 HAKIOHHOW IUIOCKOCTH; YacTOTHI H
nepuoja KosieOaHMH MaTeMAaTH4eCKOro MasTHMKA; YacTOThl M IEpHOAa
KOJICOAHUH TPYKUHHOTO MAasTHUKA; MOMEHTA CHIJIBI, JICMCTBYIOIErO Ha phlyar;
paboThl CHJIBI YHOPYrocTH MNpHU MOABEME Ipy3a € MOMOUIbIO HEHNOJBH)KHOTO
650Ka; paboThI CUJIBI YIIPYTOCTH MPU MOABbEME TPY3a C MOMOLIBIO MOABHKHOTO
OJ0Ka.

HccrnenoBanne 3aBHCHUMOCTH apXUMEIOBOM CHIIBI OT 00BEMa MOTPYXKEHHOM
YacTH TeJIa ¥ OT IUIOTHOCTH KXUAKOCTU; HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CHIIBI
OT Macchl Teja; CUIIbl TPEHUSI CKOJIBKEHUSI OT CUJIBI HOPMAaJIbHOTO JaBJICHMS U OT
poZla MOBEPXHOCTH; CWJIBI YIIPYTOCTH, BO3HUKAIOIIEH B IPYXKUHE, OT CTEICHU
negopManuyu MpyKUHBL, YCKOPEHUs1 OpycKa OT yIiia HAaKJIOHA HAaIPaBISIOLICH;
nepuoja (4acToThl) KoleOaHUH HUTSHOIO MasTHUKA OT JUIMHBI HUTH; MEPHOAA
KOJICOAHUH TPY)KMHHOTO MAasATHUKA OT MAacChl Ipy3a U KECTKOCTH NPY>KUHBL;
UCCIICIOBAaHNE HE3aBUCHUMOCTH Ilepuoja KoneOaHWi HHUTSAHOTO MasiTHUKA OT
Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHs ppluara

Qusuueckue sA6nenus 6 npupode: TIPUMEPHl ABIKEHUS C Ppa3IMYHBIMU
CKOPOCTSIMH B JKHBOW M HE)KMBOW MPUPOJIE, NEHCTBUE CWIIBI TPEHUS B IPUPOJIE U

TCXHUKC, TMPUIHNBBI W OTIUBBI, JABUKXCHHUC IUJIAHCT CoaHeuHoM CHCTCMBI,
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2.1

2.2

23
24
2.5

2.6

2.7

2.8

2.9

2.10

2.11

PEaKTUBHOE IBM)KEHHE JKUBBIX OPraHU3MOB, PbIYard B TEJI€ YEIOBEKA, BIUSHUE
aTMOC(EepHOro JaBJCHUS Ha >KUBOW OpraHus3M, IUIaBaHHE pbIO, BOCIPHUITHE

3BYKOB KMBOTHBIMH, 3€MJIETPSICCHHUE, CEHCMUYECKHUE BOJIHBI, IIyHAMH, 9XO
Texnuueckue ycmpoucmea: CIAJOMETP, NAaTYMKU IOJIOKECHUSA, PACCTOSHUA U
YCKOPEHUS, IWHAMOMETp, IOALIUIHUKHA, PAaKETbl, pblYar, IOABMXKHBIA U
HENOJBMXHBIA OJIOKH, HAKJIOHHAs IUIOCKOCTb, MPOCThIE MEXaHU3MbI B OBITY,
cooOuraromuecs: cocy/ibl, YCTpOHCTBO BOJONPOBOAA, T'MIpPABIMUYECKUI mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOH HAcOC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BaHUE YJIBTPA3BYKa B OBITY M TEXHUKE

TEIIIOBBIE ABJIEHWA

OCHOBHBIE  TIOJIOKEHUS  MOJICKYJISIPHO-KMHETHYECKOM  TEOpPHHM  CTPOCHHS
BemiecTBa. Mojenu TBEPIOTO, JKUAKOTO M Ta3000pa3HOr0 COCTOSIHUNA BEILIECTBA.
Kpucrannmueckue u amopdHble Tena

JBmkeHne dvactun BemiecTBa. CBsI3p  CKOPOCTH  JBW)KCHHS YacTHIl C
Temrneparypoil. bBpoyHoBckoe nBmxenue, Tuddy3us

CMauuBaHue U KalWIISIPHBIE SIBICHUS

TemoBoe paclInpeHue U CKaTue

TemoBoe paBHOBECHE

Buytpennsist sHeprus. PabGora u Temuomepenaua Kak CIOCOObI HM3MEHEHMS
BHYTPEHHEN YHEPTrUn

Buas! Tenonepenayu: TEIUIONPOBOAHOCTD, KOHBEKIUS, U3IIyYCHHE

Harpesanne wu oxnaxnenue t1en. KommdectBo  TemioTsl. Y aenbHas

TEIUIOEMKOCTD:

O=cm(t,—1,)

3aKOH COXpaHEHHs] PHEPrMHM B TEIUIOBBIX Ipolleccax. YpaBHEHHE TEIUIOBOTO

Oananca:

0,+0, +..=0

Hcnapenue u kKoHzaeHcauus. M3MeHEHHME BHYTPEHHEHM OSHEPrUM B MPOLIECCE
UClapeHuss M KoHAeHcauuu. KurneHwe IKUIKOCTH. YIenbHas TeoTa

napoobpazoBanusi: L = O/m

BnaxunocTs BO3ayXxa



2.12

2.13

2.14

2.15

2.16

2.17

3.1
3.2
33

3.4

3.5

3.6

[InaBnenne wu Kpuctaimuzanus. V3mMeHeHWe BHYTPEHHEH SHEprud mpHu

IJIaBJICHUU U KpUCTAJIJIU3AallH. YI[G.HBHaSI TCIJIOTA IIJIaBJICHUA

——

m

BHYTpeHHHH OHCPIUs CropaHus TOIJINBA. VI[GHI:HaSI TCIJIOTA CTOPAHUSA TOILJIMBA:

q=0/m

[Tpunnumne! paboTel TerioBbix asurareneil. KI1J] TemnoBoro neuratens

IIpaxmuueckue pabomul

N3mepenne ynenbHON TEMIOEMKOCTH METAJUIMYECKOrO0 LUIMHIPA; KOJIWYECTBA
TEIJIOTHI, TOJIYYEHHOTO BOJOW KOMHATHOM TeMmeparypbl (PUKCHUPOBAHHOM
Maccbl, B KOTOPYIO OIYLIEH HArpeThlii IWIMHAP; KOJIMYECTBA TEIUIOTHI,
OTJAHHOI'O0 HArpeThIM LMJIWHIPOM, MOCIE OIMYCKAHHS €ro B BOJY KOMHATHOU
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; YACIbHOW TEIMIOTHI
IaBieHuss Jbaa. McciaepoBaHue HM3MEHEHHs TEMIIEpaTypbl BOJABI  IIPH
Pa3IUYHBIX YCJOBHSIX; SIBICHHUS TEIUIOOOMEHA MPH CMEIIMBAHUU XOJIOJAHON U

ropsiueit BOJbI; IpoIiecca UCrapeHust

Qusuueckue s61eHUsA 8 npupooe: TIOBEPXHOCTHOE HATKEHHE U KaNWUIIpHbIE
SIBIIGHUS B NPUPOJAE, KpPUCTAJUIBl B mpupoje, usinydeHue CoiHIa, 3aMep3aHue

BOJIOEMOB, MOPCKHE OpHU3bI; 00pa30BaHUE POCHI, TYMaHa, WHEsI, CHera

Texnuueckue ycmpoiicmea: KallWJUIAPBI, IPUMEPBI UCIIOJIB30BaHUS KPUCTAILIOB,
JKUJKOCTHBIM TEPMOMETpP, AATYUK TEMIIEpaTyphbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBasi TypOuHa, BUraTelb BHYTPEHHETO

CrOpaHus
OJIEKTPOMATI'HUTHBIE ABJIEHUA
DnekTpusanus Teil. J[Ba Buja aIeKTpUYECKUX 3apsioB
B3anmoneiictBre 3apskeHHBIX Tell. 3akoH Kynona
3aKOH COXpaHEeHHMsI AIEKTPUUECKOTO 3apsiia

Onekrpuueckoe mnone. Hanpsx€HHOCTh anekTpudeckoro mnons. [lpuHiun

CYIIEPIIO3UILIMH IEKTPUUECKUX T0JIeH (Ha Ka4eCTBEHHOM YPOBHE)

Hocurenu QJICKTPHUYCCKUX 3apsao0B. HCﬁCTBHe QJICKTPHUYCECKOI'0 TIIOJId Ha

SJICKTPHUYCCKUC 3apAbl. HpOBO[[HI/IKI/I N OUSJICKTPHUKHU

[TocTostHHBIN nekTpuyeckuil TOK. JlecTBus anekTpuueckoro Toka. Cuiia Toka.
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3.8

3.9

3.10

3.11

3.12

3.13

3.14
3.15

3.16

Hanpsixenue.
I=q/t, U=A4/4

DIIEKTPHYECKOE COMPOTHUBIICHHE. Y IEIBHOE DJIEKTPUIECKOE COMTPOTUBIICHHUE:
R =pl/S

3akon Oma aist ygactka snekrpudeckoi nenu: [ = U/R

[TocnenoBarensHOE COCTMHEHHUE TPOBOTHUKOB:
c TT—T7T T P_—
I,=I1,; U=U,+U,: R=R +R,
[TapannenbHoe coeAMHEHNE TPOBOAHUKOB PABHOTO COMPOTUBIICHHUS:

UI=U\:I=II+L:R=§.
= = 2

CMelaHHbBIE COCAMHCHUS IMPOBOAHUKOB

PaGota u moiHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul

3akoH J>xoyns — Jlenia:

OnpIT BpCTC)Ia. MarsuTHoe I0Jje npsaMoro IpoBOJHHUKA € TOKOM. JInaun

MarHuTHOM UHAYKIOUHA

MaruutHoe 110JI€ TOCTOSHHOTO MAar"HuTa. B3auMOIEWCTBHUE ITOCTOSIHHBIX

MarHHUTOB
JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM
OnbiTel Papajnes. SABneHue 35eKTpoMarauTHOM nHAyKIuu. [IpaBuno Jlenma

Ilpaxmuueckue pabomuwl

W3mepenne  3NEKTPUYECKOTO  CONPOTUBIIEHHUS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUUYECKOTO TOKA; pabOTHI AJIEKTPUUECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HUKAIOUIETO B IPOBOJHHUKE
(pe3ucTopsl, JaMIIouKa), OT HaNpPSDHKEHUs HA KOHIAX MPOBOJIHUKA; 3aBHCHMOCTH
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHHUKA, IUIOIIAINA €ro MONEPEYHOr0 CEUCHHUS U

YACJIBHOTO COIIPOTUBJICHHA.



3.17

3.18

3.19
3.20
3.21
3.22
3.23

3.24

3.25

3.26

3.27

3.28

4.1

[TpoBepka mpaBuia Uisl ANEKTPUYECKOTO HANPSHKEHUS MPHU MOCIEeI0BATEIbHOM
COCIMHEHUM TMPOBOJHUKOB; MpPaBWIA JISI CHIBl 3JIEKTPUUECKOTO TOKa TMpH

napajuieIbHOM COEIMHEHUHU IPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue sA61eHUs 6 npupooe: DSIEKTPUUECKUE SBIEHUS B arMmocdepe,
AIEKTPUYECTBO KUBBIX OPraHM3MOB, MAarHUTHOE MoJie 3eMid, Apei( MoN0CcoB,

POJIb MArHuTHOI'O ITOJIA AJIA J)KU3HU Ha 36MJ’IC, IMOJIAPHOC CUSAHUC

Texnuueckue ycmpoticmea: 3DIEKTPOCKOI, aMIEPMETP, BOJIBTMETP, PEOCTAT,
CUETYMK  DJIEKTPUUYECKOW  DHEPruM,  3IIEKTPOOCBETUTEIbHBIE  NPHOOPHI,
HarpeBaTelIbHbIC ANEKTPOIPUOOPHI (mpumepsl), JIEKTPUYECKUE
OPEJOXPAHUTENH, DSJICKTPOMArHUT, 3JEKTPOJBUIATENb IOCTOSHHOTO TOKa,

reHepaTop MOCTOSHHOIO TOKa
DnekTpoMarHuTHbIe BOJHBIL. [1Ikana 35eKTpoMarHuTHRIX BOJTH
JlyueBas monenb cBera. [IpaMoIMHENHOE PaCIIpOCTPAHEHNE CBETA
3akoH oTpaxeHus cera. Ilnockoe 3epkano

[Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA

Hucnepcus cBera

JIunza. Xox nydeit B nunze. DokycHoe paccrostHue JauH3BL. OnTHYecKas cuiia
muusel: D= 1/F

I'ma3 xak ontudeckas cucrema. OnTHueckue npruoopsl

Ipakxmuueckue pabomoi
N3mepeHne onTHYeCKOW CHIIBI COOMPAFOIICH JTHH3bI; (POKYCHOTO pacCTOSHUS
coOuparoniel TUH3bI (110 CBOWCTBY PaBEHCTBA Pa3MEpPOB MpeaAMETa U U300pakeHus,
KOTI'Jla IpeIMET Pacroio’KeH B ABOMHOM (oKyce), oKa3aTess IPEeTOMIICHUS CTEKIIA.
HccrnenoBanne cBOMCTBa  M300pakKeHUs, IOJIYYEHHOTO C  ITOMOIIBIO
coOuparoliel JTUH3bI; U3MEHEHUS! (POKYCHOTO PACCTOSHHUS ABYX CIIOKEHHBIX JIMH3;
3aBUCHUMOCTH YIJIa MPEJIOMJIEHHS CBETOBOIO Jydya OT yIJla MaJ€HUs Ha TI'paHuLE

«BO3YX — CTEKJIO»
Qusuueckue s6nenus 6 npupoode: 3atmenus ComHuma u JlyHsl, 1Bera Tedm,
onTUyecKkue sBjaeHus B atMocdepe (1BeT Heba, pedpakiius, paayra, MEPax)
Texnuyeckue ycmpoiicmeéa: OYKW, TIEPHCKOMN, (oToanmapaT, ONTHYECKHUE
CBETOBO/IBI
KBAHTOBBIE SABJIEHUA
PagnoaktuBHOCTh. AJbda-, Oera-, TaMma-u3nyueHus. Peakuun anbga-u Oera-

pacnaaa



42
43
44
45

4.6

4.7

OmnbiTel Pe3epdopna o paccesauto anbba-dactuil. [LnanerapHas Mozenb aToMma
CocrtaB aToMHOrO0 sipa. M3otonsl

ITepron nonypacnaga aTOMHBIX SIAEP

SAnepHble peaku. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MaCCOBOI'O YHUCET

Qusuueckue A61eHUs 6 npupode. E€CTECTBEHHBIM paJUOAKTUBHBIA  (OH,
KOCMHUYECKHE JIy4d, pPaJUOAKTUBHOE W3JIyYeHHE MPHUPOJHBIX MHUHEPAJIOB,

I[CI\/’ICTBI/IG pPaarOaKTUBHBIX PI3JIy‘-ICHPII>i Ha OpraHu3M 4CJIOBCKaA

Texnuueckue ycmpotiicmea: CEKTPOCKOI, UHAUBUAYAJIBHBIN T03UMETp, Kamepa

Bunscona, sigepHasi 3HepreTuka



YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI IS YYHEHUKA

®dusuka, 7 xknacc/Ilepeimkun .M., AO «M3narenbctBo [Ipocsemnienuey - 2024
®dusuka, 8 knacc/Ileppimkun .M., AO «M3patensctBo [Ipocsemenuey - 2025

®dusuka, 9 knacc/[leppimkun U.M., AO «3natensctBo [IpocBemenue» - 2025

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

JlaGopartopubie paboThl Mo pusnke. 7-8 Kiacc (BUpPTyalibHas pU3ndecKas
naboparopus) 2. Kommakr-auck "Ypoku puszuku Kupwiia u Medoaus.
http://elkin52.narod.ru/

https://resh.edu.ru/subject/

https://videouroki.net/;

https://www.youtube.com/c/infourok

http://school-collection.edu.ru/

https://oge.sdamgia.ru/

https://onlinetestpad.com/ru/lessons
https://www.google.com/url?q=http://www.e-

science.ru/physics&sa=D&ust=1550527145976000






