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MHNOACHUTEJBbHASA 3AIIUCKA

[Iporpamma 1o ¢u3MKe Ha ypPOBHE OCHOBHOTO OOIIEro oOpa30oBaHUS COCTABJICHA HA OCHOBE
MOJIOKEHUH U TpeOOBaHUU K pe3ysbTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE OCHOBHON 0Opa3oBaTeNbHOM
nporpammel, npeactaBieHHbIX B @I'OC OO0, a takxke ¢ yuérom denepaibHOW padoyell MporpamMmsl
BocnuTanus u Konnenmuu npenogaBanusi yaeoHoro npeamera «dusukay.

[IporpaMmMa mo ¢u3uKke Ha ypOBHE OCHOBHOrO 00IIero oOpa3oBaHHs COCTaBI€HA Ha OCHOBE
MOJIOKEHUH M TpeOOBaHMU K pe3yiabTaraM OCBOCHHMS Ha 0a30BOM YpPOBHE OCHOBHOM 00pa30BaTeNbHOM
nporpammsbl, npeacrasieHHbix B PI'OC OO0, a Taxke ¢ yderoM deaepanbHOW pabodeld mporpaMMel
BOCIIMTAHMSI U KOHLEMIMY ITpenojaBaHus yueOHoro npeamera «dusukay.

Conepxanuie TporpaMMbl 1O (HU3UMKE HAMPaBICHO Ha (OPMHUPOBAHME ECTECTBEHHOHAYYHOU
IPaMOTHOCTH O0YYarOIIMUXCsl M OPTaHU3aUI0 N3ydeHUs (PU3MKU Ha JIeSTeIbHOCTHON OCHOBE. B mporpamme
1o (PU3MKE YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOro mpenmera B peanmsanuu TpedboBanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JINYHOCTHBIM M METANPEAMETHBIM pe3yJibTaTaM O0y4YeHHs, a TaKkKe MEXIPEIMETHBIE CBS3U
€CTECTBEHHOHAYYHBIX YUEOHBIX [IPEIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMsL.

[IporpamMma 1o ¢u3MKe yCTaHABIMBACT paclpeesieHne yueOHOro MaTepuaa o rojam ooydenus (1o
KJlaccaMm), IpeyiaraeT NpUMEPHYIO MOCIEI0BaTENbHOCTh U3yUYEHHUS] TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHS
MIPEIMETHOTO COACPIKAHUSI U YUeTe BO3PACTHBIX OCOOCHHOCTEH 00yYaromInXCs.

[Iporpamma mo ¢Qusuke pazpaboTaHa ¢ LEIbIO OKa3aHHS METOJUYECKOW MOMOINM YYHUTETIO B
co3/1aHuu pabouel mporpaMMBbI 10 Y4eOHOMY MTPEIMETY.

®duszuka ABISETCS CUCTEMOOOPA3YIOIINM JII €CTECTBEHHOHAYYHBIX YU€OHBIX MPEAMETOB, MTOCKOJIBKY
(bu3nuecKre 3aKOHBI JIe)KAaT B OCHOBE MPOLIECCOB U SIBJICHUHN, U3y4aeMbIX XUMHUEH, OMOIOTHEH, acTpoHOMUEH
u ¢usznyeckoil reorpadueil, BHOCHUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTUHY MHpPA, MPEAOCTaBISIET
HauOoJee sICHbIe OOpa3lbl MPUMEHEHUsS HAYYHOTO METOAa MO3HAHUS, TO €CTh CIoco0a MONy4YeHUS
JOCTOBEPHBIX 3HAHUN O MUPE.

OnHa M3 IMaBHBIX 337a4 (U3NYECKOro oOpa3oBaHUS B CTPYKType oOLIero oOpa3oBaHUS COCTOHMT B
(bopMHpPOBaHNUHN €CTECTBEHHOHAYYHOM IPaMOTHOCTH M HHTEpEca K HayKe y 00ydJaromuxcsl.

N3ydenne ¢pusznku Ha 6a30BOM YpOBHE MpEIoiaraeT OBIAJCHHE CIECIYIOIIMMHA KOMIETEHTHOCTSIMH,
XapaKTEepU3yIOIIUMH €CTECTBEHHOHAYUYHYIO TPAMOTHOCTD!

"  HAay4YHO OOBSICHSTH SIBIICHUS,

"  OIIEHMBaTh U MOHUMATh OCOOEHHOCTU HAYYHOI'O UCCIIEJOBAHMS;

*  UHTEPNPETHPOBATH JaHHBIE U UCIIOJIb30BaTh HAYUHBIE 10KA3aTEIbCTBA JJISl IOJYyYEHUS BBIBOJOBY.

Henu w3ydenust pU3UKU HA ypOBHE OCHOBHOTO O0OIIETr0 OOpa30BaHUsS OINPEICICHBl B KOHIEHIUU
npenoaaBaHust yueOHoro npeamera «dusuka» B 00pa3zoBaTeIbHBIX opranu3anusx Poccutickoir deneparumy,
peanu3yronmx OCHOBHBIE 00111e00pa3oBaTebHbIC TPOTPAMMBI.

Henu nzydenust u3uku:

. MPUOOpPETEHNE WHTEpeca W CTPEMIICHUS OOYYaroNIMXCs K HAydHOMY HM3YUYCHHIO MPHUPOJIHI,
pa3BHUTHE UX WHTEIUICKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEIH;

. pa3BUTHE TPEACTABICHHH O HAYYHOM MeToAe TMo3HaHUusS u  (GOPMUPOBAHUE
HCCIIeIOBATENILCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBJICHUSIM;

. (dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHS KaK pe3yabTaTa M3Yy4YEHHUS OCHOB CTPOCHHS
MaTepud U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

. (dbopMupoBaHHE MPEACTABICHUI O polu (GU3UKU AJsl Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHIA;

. pa3BUTHE TPEACTABICHUNM O BO3MOXKHBIX chepax Oyaymedt mpodeccruoHambHON

NesTeIbHOCTH, CBSI3aHHOM C (DU3MKOM, MOATOTOBKA K JalbHEHIIEMY O0YyYeHHIO B ’TOM HAIlPABICHHH.
JlocTikeHne 3TUX IeNiell mporpaMMbl MO (HU3UKE Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMUS
o0ecreynBaeTcs pelIeHUueM CIeIyIOIUX 3a1au:
. npuoOpeTeHne 3HAHUM O TUCKPETHOM CTPOEHUHM BELIECTBA, O MEXAHWYECKHUX, TEIUIOBBIX,
ANEKTPUIECKIX, MATHUTHBIX U KBAHTOBBIX SIBICHHSX;



. MpUOOpEeTeHNE YMEHUMN ONMUCHIBATh U OOBSCHATH (PU3MUYECKUE SBJICHHS C MCIOJIb30BAHHUEM
MOJTYYEHHBIX 3HAHUI;

. OCBOCHHE METOJIOB PEIICHUS MPOCTEHIINX PACUETHBIX 3a/1a4 C MCIIOJIb30BaHUEM (DPU3UICCKHX
MoJIeJIeH, TBOPUYECKHUX M MPAKTHKOOPUEHTUPOBAHHBIX 33]1a4;

. pa3BUTHEC YMEHHI HAOJNIOJIaTh NMPUPOIHBIC SBJICHUS W BBINOJIHATH OIBITHI, JabopaTopHbBIE
paboThI U PKCIIEPUMEHTAIBHBIC UCCIICIOBAHHMS C UCIIOJIb30BAHUEM U3MEPUTEIILHBIX IIPHOOPOB;

. OCBOGHHE TMPHEMOB paboThl ¢ wuHpOpManmel Q(UINIECKOTO COJEPKaHUs, BKIFOYAS
HH(POPMAIIHIO O COBPEMCHHBIX JOCTIKECHHUIX (PU3HKH, aHAIN3 U KPUTHUECKOE OIICHHBaHUE HH(POPMAIINH;

. 3HAKOMCTBO CO cepamu TpodeCcCHOHATBHOU IESATEIbHOCTH, CBS3aHHBIMU C (U3UKOU, U

COBPEMEHHBIMU TEXHOJIOTHSAMHU, OCHOBAHHBIMHU Ha JOCTIKEHHUSX (PU3NUECKON HAYKH.

OO1ee 4ncio 4acoB, PEKOMEHIOBAHHBIX JUIA U3Y4YeHUs1 (pU3UKN Ha 6a30BOM ypoBHE, — 238 4acoB: B
7,8 xmaccax mo 68 "acoB (2 gaca B Hezeno), B 9 kinacce — 102 gaca (3 yaca B HEZEIIO).

[Iporpamma mo ¢usuke mpeanoaaraeT MpoBeIeHHe JTa0OPATOPHBIX PadOT M OIBITOB, YUUTENb JENAeT
BBIOOp TP TPOBEICHUH JIAOOPATOPHBIX PAa0OT W OMBITOB C YYETOM HHIMBUAYAIBHBIX OCOOEHHOCTEH
o0yJaroImuxcs, CHUCKAa OKCHEPUMEHTAIBHBIX 3aJaHHif, TMpelaraéMblX B paMKaX OCHOBHOTO
rOCYJapCTBEHHOTO SK3aMeHa 10 (pU3UKe.

COJEPKAHUE OBYYEHUA

7 KIIACC

®Du3nka u eé poJib B NO3HAHUM OKPYKAOIIEro Mupa.

®usnka — Hayka o npupoje. SABiaeHus npupoabl. Pu3nUecKue sBICHUS: MEXaHUYECKUE, TEIIOBBIE,
ANEKTPUUYECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenue ¢usmdecknx enuunH. Pusnueckue npubdbopsl. [lorpemHocts
n3MepeHnil MexiyHapoHasi cucteMa euHULL.

Kak ¢usuka u apyrue ecrecTBEHHbIE HAyKH HM3y4alOT MPUPOAY. EcTecTBEeHHOHayudHBIM METOJ
MO3HAHUS: HAOI0IeHNe, TOCTAHOBKA HAYYHOT'O BOMIPOCA, BBIIBMIKEHHUE TUIIOTE3, SKCIIEPUMEHT 10 MPOBEPKE
TUTI0TE3, 00BsICHEHNE HAa0MI01aeMoro siBlieHus. Onucanue GU3NIecKuX SBJICHUM ¢ MOMOIIBIO MOIeNen

Jemoncmpayuu.

1. MexaHunueckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBIICHUS.

2. ®wusudeckue MPUOOPHI U MPOIIEypa MPSIMBIX U3MEPEHUI aHAJIOTOBBIM U IIU(PPOBBIM IPUOOPOM.

Jlabopamopuvie pabomol u onsimol.

Omnpenenenue EeHbI ASICHUS KTl H3MEPUTEIHLHOTO TIPHOOopa.
N3mepenue paccTossHAN.
N3mepenne o0bEMa )KUAKOCTH B TBEPIOTO Tea.
Ompenenenne pa3MepoB MajbIX TEJ.
N3mepenne Temmnepatypsl Py MOMOIIN KUAKOCTHOTO TEPMOMETPA M TaTUYHMKA TEMIIEPATYPHI.
[IpoBeaenue uccienoBaHus MO MPOBEPKE TUIIOTE3bI: JAIBHOCTh MOJETA IIApUKa, MYIIEHHOIO
TOPU30HTANLHO, TEM OO0JIbIIIE, YeM OO0JIbIlIe BHICOTA ITYCKA.
IlepBoHaYa/IbHBIE CBEICHUS 0 CTPOEHMHU BelleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbl, MX pa3Mmepbl. OMNbIThI, JI0KA3bIBAIOLIUE JIUCKPETHOE
CTPOEHHUE BEILIECTBA.

JIBrxkeHnue yactull BemiecTBa. CBsA3b CKOPOCTH JIBMIKEHMSI YacTHI] ¢ TeMmmeparypoil. bpoyHoBckoe
neukenne, nuddys3us. BzanmonelicTBre 4acTUI BEIIECTBA: IPUTSHKEHUE U OTTAIKMBAHHE.

ArperatHble COCTOSIHMS BEIIECTBA: CTPOCHHME Ta30B, KUIKOCTEH U TBEPABIX (KPUCTAILUIMYECKUX) TEI.
B3anMocBs3b Mex1y CBOMCTBaAMU BEILIECTB B PAa3HBIX arperaTHbIX COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI.

Hemoncmpayuu.

1. HaGmronenune OpOyHOBCKOTO JIBH)KCHHS.

2. Hao6monenue nuddysun.
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3. HaOmronenue siBneHui, 0ObSICHIIOMMXCS TPUTHKEHUEM WM OTTAIKMBAHUEM YaCTHUI] BEIIECTBA.

Jlabopamopuusie pabomot u onvimel.

1. Omnenka nuamerpa aToMa METOJIOM PsJIOB (C UCTOJIb30BaHUEM (hoTorpaduii).

2. OmbIThI 110 HAOTIOACHUIO TEIJIOBOTO PACHIMPEHHUS I'a30B.

3. OmnbIThl 10 OOHAPYKEHUIO JEHCTBHS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

JIBH:xeHMe U B3aUMo/lelicTBHE TeJl.

Mexanuueckoe JBH)KeHUE. PaBHOMepHOe M HepaBHOMEpHoe aABMkeHHe. Ckopoctb. CpenHss
CKOpPOCTb IIPX HEPABHOMEPHOM JIBUKEHUU. PacueT myTH 1 BpeMeHU IBUIKEHUS.

SIBnenue wuHepuMM. 3aKOH HHepuUMH. B3aumoneicTBHME Ten Kak NPUYMHA W3MEHEHUS CKOPOCTH
IBUKEHMs Tell. Macca kak Mepa nHepTHOcTH Teina. [1noTtHocTs BemecTBa. CBS3b IIIOTHOCTU € KOJIMYECTBOM
MOJIEKYJI B €UHHIIE 00bEMa BEILIECTBA.

Cuna kak xapakTepucTuka B3aumozeiicTsus ten. Cuna ynpyroctu u 3akoH I'yka. 3mepenue cuisl ¢
IIOMOUIBIO TUHAMOMETpa. SIBieHHe TAroTeHus U cuia TsokecTd. Cuila TSKECTH Ha JIpyrux miaHeTtax. Bec
tena. HeBecomocTh. CrokeHHE CHMII, HAMPABICHHBIX MO OAHOW mpsimoii. PaBuoxeictByromas cwi. Cuma
TpeHusl. TpeHHe CKOIbKEHUS U TpEeHUeE NoKos. TpeHue B npupoJe U TEXHUKE.

Jemoncmpayuu.

Habmoienne MexaHn4eckoro JBHKEHUS Tena.
N3mepenne ckopocTu NPsIMOJIMHEUHOTO IBUKEHHUS.
Habntoienue sSiBjeHUs] UHEPIIUH.
Habnroienne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUU Tell.
CpaBHeHME Macc MO B3aUMOJACHCTBUIO TEIL.
CnoxxeHue cuil, HallpaBJIEHHBIX 110 OJJHOM MPSIMOU.
ﬂaﬁopamopnbte padomul u onvimol.
1. OmnpeneneHve CKOPOCTM pPaBHOMEPHOIO  JBIKEHUS  (IIapuka B JKMJIKOCTH, MOJIENHU
JIEKTPUUECKOTO aBTOMOOWMIIS U TaK JaJiee).
2. OmnpeneneHue cpeHeH CKOPOCTH CKOJIbKEHUS OpyCcKa MU IapuKa O HAKIOHHOM MJIOCKOCTH.
Omnpenenenne IIOTHOCTU TBEPIOTO TeENA.
4. OnbITel, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsoKeHHs  (medopmaiuu) MPYKUHBI  OT
MIPUIIOKEHHOMN CHUIIBL.
5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJBKEHHUS OT Beca Tejla M XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEN.
JlaByieHne TBEPABIX TeJl, ) KMAKOCTE U ra3oB.

Hasnenne. CriocoObl yMEHbIIEHUS W yBEIMYEeHUs JaBieHus. JlaBneHue ra3a. 3aBUCUMOCTb JaBJICHUS
raza or o0bema, TemmnepaTypsl. [lepenaua naBneHus TBEpAbIMU TeJIaMH, >KMJIKOCTSIMHU W ra3aMu. 3aKOH
[Tackans. [IlneBMaTnueckue MalIMHbIL. 3aBUCHMOCTH JaBIE€HUS KMJIKOCTH OT TNyOuHBL. ['MapocraTudeckuii
napaaokc. CooOrmaromntuecs: cocyabl. [ uapaBimueckue MeXaHU3MBbI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpudMHBI CyIIECTBOBaHMS BO3AYIIHOH 00O0JIOUKH
3emin. OnsiT Toppuuennu. M3mepenne atMochepHOro JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTo JaBICHHS
OT BBICOTHI HaJl ypoBHEM Mopsi. [IprOops! /1t u3MepeHust aTMOCc(hEepHOTO JTaBICHUSI.

JlelicTBHE JKMIKOCTH M Ta3a Ha MOrPY)KEHHOE B HUX Tejo. BbITalkuBaromias (apXxumenoBa) CHIIA.
3akoH Apxumena. [InaBanue ten. BosayxomnnaBanue.

Jemoncmpayuu.
3aBUCUMOCTbD JABJICHUS I'a3a OT TEMIIEPATYPBHI.

Ilepenaya 1aBiaeHUS )KUIKOCTHIO U Ta30M.

CooOrmarommuecs COCY/Ibl.

['mpopaBnuueckuit mpecc.

[TposiBinenue neiicTBus aTMOCHEPHOTO JaBICHUSL.

3aBHCUMOCTh BBITAJIIKUBAIOLICH CHIIBI OT 00BbEMa MOTrpYKEHHOH YacTW Tela W IUIOTHOCTH
KUIKOCTH.

7. PaBEHCTBO BBITAJKHBAIONIEH CHUJIBI BECY BHITECHEHHOM YKHIKOCTH.

ok wdpE
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8.

VcaoBue mimaBaHUs TeN:. IUIABaHHE WIIH IOrpy’>KCHUEC TCJI B 3aBUCHUMOCTU OT COOTHOLICHUA
IUIOTHOCTEH Tejia B KHUOKOCTH.

Jlabopamopnusie pabomot u onvimel.

1.
2.
3.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOjie 0T 00bEMa NOrpyKEHHOMN B )KUAKOCTh YAaCTH Tella.
Onpenenenne BBITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJIO, OTPYKEHHOE B XKUIKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, ACUCTBYIOLIEH HA TEIO B )KUIKOCTH, OT MacChl
Tena.

OnpIThI, IEMOHCTPUPYIOLIME 3aBUCHUMOCTb BBITAJIKMBAIOIIEH CHJIbI, JEHCTBYIOIIEH Ha TEIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOH B KUAKOCTh YaCTH TeJa U OT IUNIOTHOCTHU KUKOCTH.
KoncrpynpoBanue apeomerpa WIM  KOHCTPYMPOBAHHME JIOAKM M OIpelaelcHue €€
IpPy30II0AbEMHOCTH.

Pabota u MmomHOCTB. DHeprus.

Mexanudeckast pabota. MOITHOCTb.

[IpocTeie MexaHU3MBL: pblyar, OJIOK, HAaKJIOHHAs IUIOCKOCTb. [IpaBmio paBHOBecHsI pblyara.
[IpumeHeHne mnpaBuiIa paBHOBECHs phlyara K OJIOKY. «30J0Toe mTpaBuio» MexaHuku. Koadduiment
nosie3Horo aeiictus (ganee — KIIJ[) nmpoctbix Mexanu3zmMoB. [IpocTbie MeXaHU3MBbI B ObITY M TEXHUKE.

Mexannueckast sHeprusi. KuHermueckas M moTeHUManbHas »Heprus. lIpeBpaiieHune ogHOro Buaa
MEXaHUYECKOM SHEpruu B APYroi. 3aKOH COXPaHEHUs SHEPTHU B MEXaHUKE.

Hemoncmpayuu.

1.

[Ipumepsl IPOCTHIX MEXaHU3MOB.

Jlabopamopuuvie pabomot u onvimel.

1.

AR

Omnpenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JABMXKEHHUU TeJa MO TOPU3OHTAIBHOMN
IOBEPXHOCTH.

Hccnenosanue ycnoBuii paBHOBECHUs pblyara.

N3mepenne KII/] HakI0HHOM MIIOCKOCTH.

N3ydeHue 3aKkoHa COXpaHEHHUSI MEXaHUYECKON DHEPTUHU.

8 KJIACC

TenjioBble sIBJEHHS.
OCHOBHBIE TOJIOKEHUSI MOJICKYJIIPHO-KMHETHYECKOM TEOpUH CTPOCHHMS BellecTBa. Macca U pa3mepsl
aTOMOB M MOJIEKYJ. OTBITHI, TOATBEPKIAIOIINE OCHOBHBIE TIOJIOKEHUS MOJIEKYIIPHOKMHETUYECKON TEOPUH.
Monenu TBEpIOTo, )KUJIKOTO U ra3000pa3HOro cocTosiHUM BemectBa. Kpucrannuyeckue u amopHble
tena. OOBsICHEHWE CBOWCTB Ta30B, JKUIKOCTEH W TBEPABIX TEI HA OCHOBE IOJIOKEHUW MOJEKYISIPHO-
KUHETH4YeCcKON Teopru. CMaurBaHWE U KaMWJUISIPHBIE SIBJIECHUS. TerioBoe paclinpeHUe U CxKaTHE.
Temneparypa. CBs3b TeMImepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBWDKEHUS YacTWUIl. BHYTpeHHSS
sHeprus. CrocoObl M3MEHEHHS BHYTPEHHEW OJHEpPruu: TeIionepenada W coBepiieHrne padoThl. Bumisl
TEIUIONEePEeIaun: TEIIONPOBOIHOCTh, KOHBEKIIUS, H3TyYCHUE.

KonndaecTBo TemnoTel. YaenbHas TETUIOEMKOCTH BellecTBa. TeriooOMeH M TeIMIOBOE PaBHOBECHE.
VYpaBHenune TtemnoBoro Oananca. [InmaBieHwe W OTBEpAECBAaHHME KPHUCTAJUIMYECKUX BEIIECTB. Y ENbHAS
teriota TuiaBineHus. [lapooOpa3oBanme u koHaeHcanus. Mcnapenue. Kumenue. YiaenpHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTIEHUSI OT aTMOC(EpPHOTO JaBICHHUSL.

Bnaxnocts BO3ayXa.

DHeprus TOIMBa. Y IeiIbHas TEIJI0Ta CTOPAHUS.

[Mpuanumer padotel TermoBeix asurareneit KIIJ[ temmoBoro nsurarens. TemmoBble ABUTATETN U
3alllUTa OKPYKAIOIIEH CpeIbl.

3aKOH COXpaHEHUs U MPEBPAILCHHS YHEPTUU B TEIJIOBBIX IIPOLIECCaXx.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO ABHKEHHS.

2. Hao6moaenue nuddysun.

3. HaOmroneHue siBIeHUN CMaYMBaHUS U KAWJUIIPHBIX SBJICHUM.



4. HalGmroneHue TErioBOro pacuiMpeHus Tell.
5. V3meHenue naBieHHs raza npu U3MEHEHUH 00bEMA U HarpeBaHUU WM OXJIAKICHUH.
6. IlpaBuia usmMepeHus TeMIEPaTypsbl.
7. Buasl Temonepenayu.
8. OxuaxkaeHue mpyu COBEPIICHUN PaOOTHI.
9. HarpeBanue npu coBepiieHUN padOThl BHEIIHUMHU CHUIIAMHU.
10. CpaBHeHuE TETIIOEMKOCTEH pa3IMUHBIX BELIECTB.
11. HaGnroieHre KUTIEHUSI.
12. HabnroeHue moCcTOSHCTBA TEMIIEPATYPhI ITPH TUTABJICHHH.
13. Mojenu TeIIoBBIX IBUTATEICH.
Jlabopamopuvie pabomul u onvimol.
OmnbITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSHKEHUSI.
OnpIThI 10 BRIpAIIMBAHUIO KPUCTAIOB IIOBAPEHHOW COJIM WIIM caxapa.
OmnbITH 0 HAOTIOICHUIO TEIUIOBOTO PACIIMPEHHS Ta30B, )KUIKOCTEH M TBEPIBIX TEI.
Ormpezenenue naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.
OmnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHHUS BO3JyXa OT €ro 00bEMa M HarpeBaHUS WU
OXJIQXKICHHUS.
6. IlpoBepka rumnoTe3bl JUHEHHONW 3aBUCUMOCTHU JIMHBI CTOJOMKA KUIKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIepaTyphl.
7. HaOmromenwe M3MEHEHUs BHYTPEHHEH SHEpruu Tela B pe3yibTare Teruionepenadyd U padoThI
BHEILIHUX CHUJIL.
8. HccnenoBaHue sSiBJICHHS TEIJIOOOMEHA MPH CMEUIMBAHUU XOJIOJAHON U rOpsSYei BOBI.
9. OmnpeneneHne KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOH NpU TEMJIOOOMEHE C HarpeThiM
METAININYECKUM LIUJIUHAPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mporecca UCIapeHusl.

12. OnpeneneHre OTHOCUTENBHOM BIaKHOCTH BO3TyXa.

13. Onpenenenne yaenbHOM TETUIOTHI IJIABICHUS JIbIA.

DJIeKTpuYecKre M MATHUTHbIE SIBJICHUS.

Onektpuzaius Tel. JBa poaa sJIeKTpUUeCKHX 3apsioB. B3zauMopeicTBre 3apspKEHHBIX Tel. 3aKOH
Kynona (3aBucMMOCTb CHJIBI B3aUMOJECHCTBHS 3apsKEHHBIX TEJ OT BEJIMYMHBI 3apS10B U PACCTOSTHUSL MEXKIY
TeIamu).

Onektpuueckoe mojne. Hanpsx€HHOCTh anekTpuyeckoro mois. [lpuHuun  cynepno3uiuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn »snextpudecknx 3apsaoB. OJIEMEHTapHBIM dieKTpudecknid 3apsn. CTpoeHume artoma.
[IpoBOHUKYN 1 TUAIEKTPUKUA. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3apsija.

DJIEKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHUSA 3JEKTPHUYECKOrO0 TOKa. VICTOUHHMKH TMOCTOSHHOTO
ToKa. JlefcTBUS 3IEeKTpHUEcKOoro Toka (TEIUIOBOE, XMMHUYECKOe, MAarHUTHOE). DJIEKTPUYECKUH TOK B
KHUAKOCTAX U rasax.

Onextpuueckas 1enb. Cuina Toka. OneKkTpuueckoe HampspkeHue. CONpOTHUBIEHHE IPOBOAHMKA.
VYaenpHOE cONPOTUBIIEHHUE BellecTBa. 3akoH Oma s yuyactka 1enu. [locienoBarenpbHoe U napauiebHOE
COEJUHEHHE NTPOBOJHUKOB.

PabGota M MOLIHOCTH 3JEKTpUYECKOT0 Toka. 3akoH JDxoyms—JleHnma. OneKkTpuueckue Lenu |
NOTpPeOUTENH ICKTPUIECKOH sHeprun B ObITY. KOpoTKoe 3aMbIkaHMe.

[TocrossHHBIE MarHWThHL. B3anMoIelCTBHE NOCTOSSHHBIX MarHuTOB. MarnutHoe mnoJie. MarnutHoe
noJsie 3eMJIM U €ro 3HaueHue Ui KU3HU Ha 3emuie. OnbIT Opcrena. MarHuTHOE 1oJie 3J1EKTPUUECKOro TOKa.
[IpumeHeHNEe 3IEKTPOMarHUTOB B TEXHMKE. J[eHICTBME MarHUTHOrO MOJS Ha HPOBOJHUK C TOKOM.
DneKTpOoABUTaTEIb OCTOSSHHOTO TOKA. Mcronb30BaHKue 3IEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX U
Ha TPaHCIOpTE.

aprowNE



OnbiTel Dapanes. SABneHue 3jeKTpoMarHuTHOW WHAYKUWH. [IpaBuiio JleHma. DiekTporeHeparop.
CriocoObl  TOSTyYeHUS! DBJEKTPUUYECKONM SHEPruu. OJEKTPOCTAHLIMKM Ha BO30OHOBISEMBIX MCTOYHHUKAX

SHEPTHUH.

Jemoncmpayuu.

©COoNoaR~WDE
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DIIeKTpu3anus Tell.

JIBa poja 3JIeKTpUUYECKUX 3apsiIOB U B3aUMOJICHCTBUE 3apsHKEHHBIX TEl.
YCTpOUCTBO U IEHCTBUE IEKTPOCKOIIA.

OnexTpocTaTUuecKas HHAYKIHSL.

3aKOH COXpaHEHUs IEKTPUUECKUX 3aPsI0B.

[IpOBOIHUKY U TUBIEKTPUKH.

MoaenupoBaHH€e CUIIOBBIX JJMHHAM 3JIEKTPUYECKOTO TOJISL.

VcTOYHUKH IIOCTOSSHHOI'O TOKA.

JIeNCTBUA 2IEKTPUYECKOTO TOKA.

. DIIEKTPUYECKHUH TOK B JKHIKOCTH.

. I"a30BbIi1 pazps.

. I3MepeHue cuibl TOKa aMIepMeETPOM.

. I3MepeHue 3JIeKTpUYeCKOro HaNpsHKEHUS BOJIBTMETPOM.

. PeoctaT 1 MarasuH conpoTUBIICHUH.

. B3auMoelicTBue NOCTOSSHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOKHOCTH Pa3JieJICHHs TOJIFOCOB MarHUTA.
. MonenupoBaHre MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

. OneIT OpcTena.

. MarauTHO€ noje Toka. IeKTPOMarHur.

. JleficTBE€ MarHUTHOTO TOJIL HAa TPOBOJIHUK C TOKOM.

. DIIEKTPOJABUTATENb OCTOSSHHOTO TOKA.

. UccnepoBanue siBIEHUS 3J1€KTPOMAarHUTHOM MHIYKIUU.

. OnbrTer @apagest.

. 3aBUCHMOCTD HaIIpaBJIEHUS WHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3HUKHOBEHHUS.

25.

DJeKTpOoreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomsl u onvimol.

oakrwdpE

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

OmnbITH IO HAOTIOIEHUIO SJEKTPU3AIUH TEJT MHAYKIIUEH U TIPH CONPUKOCHOBEHHH.

HccnenoBanue qeicTBUS SIEKTPUIECKOTO TTOJIST HA TIPOBOJAHUKH U TUDIICKTPHUKH.

COopka u mpoBepKka pabOoThI 3JEKTPUUECKOH IIEMH MOCTOSHHOTO TOKA.

W3mepeHune u peryInpoBaHne CHITBI TOKA.

W3mepeHue u peryanpoBaHne HApsHKEHUSI.

HccnenoBanue 3aBUCIMOCTH CHIIBI TOKA, HAYILETO Yepe3 PEe3NUCTOP, OT COMPOTHUBICHHUS PE3UCTOPA
Y HaIpsDKEHUS Ha PE3UCTOpeE.

OmnbITH, AEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUYECKOTO COMPOTHBIICHUS MPOBOJHHUKA OT €ro
JUTMHBI, TJIOIA/IU TIONEPEYHOr0 CeYEeHUsI U MaTepuaa.

IIpoBepka TmpaBuia CIOXKEHHS HANpsDKEHWH TMPU  IOCIENIOBATEIbHOM COEIMHEHHHM JBYX
PE3UCTOPOB.

ITpoBepka mpaBuia Ui CHIIbI TOKA MPH MapauIeIbHOM COCTUHEHUN PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUUECKOr0 TOKA, UAYILIETO YEPE3 PE3UCTOP.

OmnpeneneHre MOIIHOCTH AJIEKTPUYECKOTO TOKA, BBIJEIEMON Ha PE3UCTOpE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 JIAMIIOUKY, OT HaNpsDKEHUS Ha HEH.
Onpenenenne KII/] narpeBarens.

HccnenoBanre MarHuTHOTO B3aUMOJICHCTBUS TIOCTOSSHHBIX MarHUTOB.

W3yueHre MarHuTHOTO TOJISI TOCTOSIHHBIX MarHUTOB TPU UX OObEMHEHUH U PA3/ICICHUH.
HccnenoBanue nefcTBUSA SJEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbIThl, JEMOHCTPUPYIOIIKE 3aBUCUMOCTh CHUJIbI B3aUMOJIEUCTBUS KATYIIKU C TOKOM U MarHurta
OT CHJIbI TOKA U HAIIPaBJIEHUS TOKA B KaTYIIIKE.

18. NU3yuenue neiiCTBUS MArHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

19. KoncrpyupoBanue u u3yuyeHue padoThl 31EKTPOABUTATENS.

20. Usmepenne KIIJ anmekTpoaBuraTeibHOM YCTAaHOBKH.

21. OnbITHl MO HCCIEIOBAHUIO SIBICHUS 3JEKTPOMArHUTHOM WHIYKIIMH: UCCIEAOBAHHWE HU3MEHEHHI
3HAQUYEHMS ¥ HAMPABJICHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC
MexaHnnuyeckue siBJICHHS.

Mexannueckoe aBumxkeHue. MarepuanbHast Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOr0 JBHMKEHUA. PaBHOMEpHOE NpSIMOJIMHENHOE ABWKEeHHE. HepaBHOMEpHOE NpPSIMOJIMHENHOE
nBukeHue. CpeHsisi © MTHOBEHHAsl CKOPOCTh TeJla P HEPAaBHOMEPHOM JIBH)KEHUU.

Yckopenue. PaBHoyckopeHHOE npsiMosinHEHOE BrkeHre. CBoOOIHOE mafeHue. OnbIThl [ anmmes.

PaBHOMepHOE nBWKEeHHE MO OKpykHOCTH. Ilepmon m wacrora oOpamenus. JIluneiiHas W yrioBas
ckopocTtH. LleHTpocTpeMHuTENIBHOE YCKOPEHNE.

[TepBriii 3akon Hbrotona. Brtopoit 3akon Heroortona. Tperuit 3akon Herotona. [lpuniun
CYNEPIO3HULIMU CUIIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHMS: CUila TPEHMSI CKOJIBKEHUS, CUjla TPEHUS TIOKOs, IPYrue
BU/IbI TPEHHUS.

Cuna TsKecTu ¥ 3aKOH BCEMUPHOT'O TATOTEHUs. Y CKOpeHHe CBOOOAHOT0 MajaeHus. [IBIKeHUe MIaHeT
Bokpyr CouHua. IlepBas kocMudeckas ckopocTs. HeBecoMoCTh U neperpyskH.

PaBHOBecue MmarepuanbHOM Touku. AOcomoTHO TBEpAOe Teno. PaBHOBecwe TBEpAOro Tenma c
3aKpEIUIEHHON OCBIO BpalleHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynec tena. M3MeHeHne umiynbca. Mmynbe cuiibl. 3aKOH COXPAaHEHUs MMITysbca. PeakTuBHOE
JBIKEHUE.

Mexanunueckasi paboTa U MOLIHOCTh. PaboTa cui TsKecTH, ynpyroctH, TpeHus. CBsi3b SHEPTUU U
pabotel. IloTeHnmanbHas sHEprus Tena, MOAHITOrO HaJl MOBEPXHOCTHIO 3eMiH. [loTeHuuanbHas 3Heprus
ckaroil mpyxuHsl. Kunernueckas sHeprusi. Teopema O KHHETHYECKOW BSHEPruu. 3aKOH COXpaHEHMS
MEXaHUYECKON IHEPTUN.

Jemoncmpayuu.

1. HabGmroneHne MEXaHUYECKOTO IBUYKEHUS Tella OTHOCUTEIBHO Pa3HbIX TeNl OTCUETA.

2. CpaBHeHHE IyTeH W TPAaeKTOPHUI JBIKEHHS OJHOTO M TOTO )K€ TeJa OTHOCHTEIBHO Pa3HBIX Tell

OTCYETa.

3. H3mepeHne CKOPOCTH U YCKOPEHUS MPSMOJIMHEHHOTO ABMKEHHUS.

4. UccnengoBaHue MpU3HAKOB paBHOYCKOPEHHOTO JIBUKEHUSI.

5. HaOmronenue qBukeHHs Teja Mo OKPY>KHOCTH.

6. HabOmioneHne MexaHHMYECKUX SBICHHM, MPOMCXOIAIUX B cucteMme orcuéra «Temexka» mpu eé

PaBHOMEPHOM U YCKOPEHHOM JIB)KEHHH OTHOCUTENIbHO KaOUHETa (PU3UKH.

7. 3aBHCHMOCTbH YCKOPEHHS Tejla OT MacChl Teja U AeUCTBYIOLIECH Ha HETO CHIIBI.

8. HabmioneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TE.

9. U3meHeHue Beca Tena MpU YCKOPEHHOM JBH>KEHUH.

10. ITepenaya uMiryabca Mpu B3aMMOACHCTBUH TElL.

11. ITpeoOpa3oBaHus S3HEPTUM MIPH B3aUMOICHCTBHH Tell.

12. Coxpanenue UMITybCa IPU HEYIPYTOM B3aMMOACHCTBHUH.

13. Coxpanenue UMITyabCca MPH a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HaGnronenue peakTHBHOTO JIBUKCHUS.

15. CoxpaHeHnue MeXaHUYECKON SHEPTHH ITPU CBOOOTHOM Ta/ICHHUH.

16. CoxpaHeHue MEXaHUYECKOM HEPTUH NIPU JBH>KEHUH TeJla MO I€HCTBUEM NPYKUHBI.

Jlabopamopuusie pabomot u onvimel.
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10.

11.

KoHctpyupoBanue TpakTa Uil pa3roHa W JAbHEHINIEr0o paBHOMEPHOTO JIBHIKCHHUS IIApUKA HITH
TEJICKKH.

OmnpeneneHue cpeqHE CKOPOCTH CKOJBXKEHHUS OpycKa HIIM JBFDKEHHSI IApUKa 10 HAKIOHHOH
TUTOCKOCTH.

OmnpeneneHne yCKOpEHUs Teja MPU PABHOYCKOPEHHOM JIBIDKCHHH 110 HAKJIOHHOH IJIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHH TPH PABHOYCKOPEHHOM JBIDKEHUH 0€3 HayaabHON
CKOPOCTH.

[TpoBepka TUHOTE3BI: €CIU NPU PABHOYCKOPEHHOM JIBWKCHUH O€3 HAYaJIIbHOW CKOPOCTH ITYTH
OTHOCATCA KaK pAg HEYETHBIX YHUCCJl, TO COOTBCTCTBYIOMUC ITPOMCIKYTKH BPCMCHHU OANHAKOBEIL.
I/ICCHCHOBaHHe 3aBUCUMOCTH CUJIbI TPCHHUA CKOJIBXKCHUSA OT CUJIbI HOPMAJIBHOT'O JABJICHUS.
Onpenenenne KOdPPUITUEHTA TPSHHUS CKOIBKCHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenue pabOTbl CWIIBI TPEHUS NPU PABHOMEPHOM JABM)KEHHUU Teja MO TOPU3OHTAIbHOMN
MOBEPXHOCTH.

Omnpenenenne pabOTHI CHIIBI YIPYTOCTH MPH MOABEME TPy3a C HUCIOJIB30BAaHIEM HEIOIBUKHOTO U
MTOJABUKHOTO OJIOKOB.

W3yueHne 3akoHa COXPAHEHUS SHEPTHH.

Mexannyeckne KoJie0aHus H BOJIHBI.
KonebartenbHoe apmxeHune. OCHOBHBIE XapaKTEPUCTHKU KOJIECOAHHIL: MEpPHOJ, YacTOTa, aMILTUTY/A.
Matematuueckuil U Ipy>KUHHBIN MasTHUKH. [IpeBpaliieHre sHepruu npu KoiaedaTeIbHOM JABHKEHUU.
3aryxaromue kosneOaHus. Boinyxnennsie konebanus. Pezonanc. Mexanuyeckue BonHbL. CBolicTBa
MEXaHW4YECKUX BOJIH. [IpogoibHbIE U TIonepeyHbie BOIHBL. J[JIMHA BOJHBI U CKOPOCTh €€ pacipoCTpaHCHHUS.
MexaHnyeckue BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.
3Byk. ['poMKOCTH 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.
Jemoncmpayuu.

oakrwbdPE

Habmtonenue xonebanuil Ten noJi AeHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmtonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habintoienne BBIHYX/IeHHBIX KoJle0aHUIl U pe30HaHca.

PacrnipocTpanenne npoJoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

HabitoieHne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.

AKyCTHYECKUI PE30HAHC.

ﬂaﬁopamopmﬂe pabomul u OnvIMobL.

oakrwdpE

7.

Omnpenenenre 4acToThl U Mepuo/ia KouedaHuil MaTeMaTH4eCKOro MasiTHUKA.

Omnpenenenre 4acToThl U Mepro/ia KouedaHuil MpyKUHHOTO MasgTHHKA.

HccnenoBanue 3aBUCMMOCTH NepHoa KojaeOaHui MOIBEIIEHHOTO K HUTH IPy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NIepUoa KojeOaHui Npy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
[IpoBepka HE3aBUCHMOCTH MEepHOJIa KoyieOaHH rpy3a, MOJBEHIEHHOT0 K HUTH, OT MacChl rpy3a.
OnbITHL, IEMOHCTPUPYIOLINE 3aBUCUMOCTD IE€PHO/1a KOJIeOaHUH MPYKMHHOTO MasiTHUKA OT MacChl
rpy3a 1 )KECTKOCTH MPY>KUHBI.

W3mepenue yckopeHHst CBOOOIHOTO MaACHUSI.

DJIEKTPOMATHUTHOE T0JI€ M 3JIeKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMarHuTHbIE BOIHBL. CBOMCTBA 3JIEKTpOMarHUTHBIX BoJH. [Ilkana
SJICKTPOMArHUTHBIX BOJIH. Hcnonn3oBanue OJICKTPOMArHMTHBIX BOJIH JJI COTOBOI1 CBSI3U.
DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1.
2.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BosHoBEIE CBOWCTBA CBETA.

Jlabopamopmuvie padbomol u onvimol.

1.

N3ydeHnue cBOICTB 371€KTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOTO TesedoHa.

CBeToOBBIC SIBJICHUS.



JlyueBass monenb cBera. Mcrounuku cBeta. IlpsiMonvHENHHOE pacnpoCTpaHEHUE CBETa. 3aTMEHMS
Comaua u JIynel. Otpaxenue cseta. [Imockoe 3epkaiio. 3aKOH OTpa)kXeHHUsI CBETA.

[Ipenomnenue cBeta. 3akoH mpenomiieHus cBeTa. [lonHOe BHYTpeHHee OTpaKeHUE CBETaA.
Hcnonbs30BaHKe MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJIAX.

JIunza. Xox myuedt B inH3e. OnTudeckas cucreMa goroanmnapara, MUKpOCKOINa U Teleckorna. [ 1a3 kak
ONTHYECKasi CUCTEMA. BIM30PYKOCTh U 1aIbHO30PKOCTb.

Paznoxenune Oemoro cera B chekTp. Omnbitel HptoToHa. CroXKeHHE CHEKTPajJbHBIX IIBETOB.
Jucnepcus ceera.

Jemoncmpayuu.

©ooNe A WNRE

[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tony4yenne n300pa>keHHIA B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomiienune ceera.

OnTH4ecKuii CBETOBO/I.

Xon nydeit B cobuparouiei JuH3e.

Xox Jiydel B pacCenBaroLeH JIMH3E.

[Tomyyenue n300pa’keHU C MOMOUIBIO JIMH3.

[Tpunuun neiictus doroanmnapara, MUKpOCKOIA U TEJIECKOIIA.

10 Mouenb riasa.

11. PasznosxkeHue 6€0ro cBeTa B CIIEKTP.

12. Tlony4yenue 6enoro cBeTa Mpu CI0KEHUU CBETa Pa3HBIX LBETOB.
Jlabopamopuusie pabomot u onvimel.

1.
2.
3.

o gk

7.

HccnenoBanue 3aBUCUMOCTH YIIa OTPAXKEHUS CBETOBOTO JIyda OT yIJjla MaJeHUs.

N3yueHne xapakTepUCTHK U300paXKeHUs IpeaAMeTa B IMJIOCKOM 3epKaJe.

HccnenoBanue 3aBUCUMOCTH yIjla MPEJIOMIIEHHS CBETOBOIO Jiyda OT YIJIa MaJeHUs Ha T'PaHULE
«BO31YX—CTEKIIO».

[Tonmy4yenne n300paXkeHU € MOMOIIBIO COOUpArOIIEH JTMH3BI.

Omnpenenenne (pOKYCHOTO PAaCCTOSIHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TNH3bI.

OnbITHI 110 Pa3JIKEHUIO OEJI0T0 CBETa B CIIEKTP.

OnbITHI 10 BOCTIPUATHIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 LIBETOBbIE (DUIIBTPHI.

KBanToBbI€ sIBJICHHS.

OmnsiTel Pesepdopaa u rianerapHas Mozens atomMa. Mozens atoMa bopa. Mcnyckanue 1 norsiouieHue
ceera aroMoM. KBaHThI. JInHeWYaTbIe CIEKTPHI.

PannoaktuBHOCTH. Anb(da, 6eTa- u ramma-usnydeHusi. CtpoeHue aToMHoro siapa. HykmonHas Mmoaens
aToMmHoro sipa. M3oronsl. PannoaktuBHeie npeBpamienus. [lepro momypacmnamga aTOMHBIX sSiep.

SAnepHple peaknuu. 3aKOHBI COXPAHEHHS 3apsI0BOTO M MACCOBOTO YHCEN. JHEPIHs CBSI3U aTOMHBIX
saep. CBsi3b Macchl M d)HEpruM. Peakuuu cunte3a u nenenus saep. Mcrounuku sneprun ConHua v 3BE37.

SAnepnas sHepreTuka. JleiicTBUsA paAMOaKTUBHBIX U3IYYE€HUHN HA KUBBIE OPraHU3MBbI.

Jemoncmpayuu.

1. CnexTpsl U3TyYSHHS U MOTIOMICHUS.

2. CroexkTpsl pa3IUYHBIX Ta30B.

3. Crnektp BoJopoja.

4. Habmonenue TpekoB B kamepe Bunbcona.

5. Pabora cuérurka HOHU3UPYIOIUX U3TYUESHUH.

6. Perucrpanus u3nydeHus IPUPOIHBIX MUHEPATIOB U MTPOIYKTOB.
Jlabopamopmuvie pabomol u onvimol.

1. HalGnroneHue CIUIONIHBIX U THHEWYATHIX CTIEKTPOB H3TYUCHHS.
2. VccnemoBaHue TPEKOB: U3MEPEHUE YHEPTUH YACTHIIBI IO TOPMO3HOMY ITyTH (110 oTorpadusm).
3. H3mepenue paanoakTUBHOTO (hoHa.

IToBTOPUTENBHO-00001IAKO M MOTYJIb.



[ToBTOpHTENBHO-0000IIAtONMI  MOIY/Ib TpEeAHA3HAUeH Il CHUCTeMaTHU3alud U 0000meHus
MPEIMETHOTO COJICPYKAHUS U OMBITA JACATSILHOCTH, TPUOOPETEHHOTO IPHU M3YYCHHH BCETro Kypca Gpu3nkw, a
TaK)Ke JUIA TMOATOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMeHy 10 (H3HKe i1 OO0ydJaroIuxcs,
BBIOPABIIMX ATOT YY€OHBIN MIPEAMET.

[Ipu u3ydeHUH TaHHOTO MOAYJIS PEATH3YIOTCS U CHCTEMATH3UPYIOTCS BUIBI ACSITSILHOCTH, HA OCHOBE
KOTOPBIX O00€CIIeYMBACTCS JOCTH)KCHHE IPEJAMETHBIX M METalPEJAMETHBIX ILIAHUPYEMBIX pPEe3yJIbTaToB
oOyueHusi, popMupyeTcs eCTECTBEHHOHAYYHAs] TPAMOTHOCTh: OCBOSHUE HAYYHBIX METOJOB HCCIICIOBAHUS
SIBIIGHUW TIPUPOIBI W TEXHWKH, OBIAJCHHE YMCHHSIMH OOBSICHATh (PU3UYECKHUE SIBICHUS, TPUMCHSS
MOJIy4EeHHBIC 3HAHUSI, PEIIATh 3a7]a4d, B TOM YHCIIE KAYECTBEHHBIC U IKCIIEPUMCHTAILHBIC.

[MpuHIMMMATBEHO JEATEIBHOCTHBIA XapaKTep MaHHOTO paslena pealu3yeTcs 3a CYET TOro, 4TO
o0yuJaroluecs BRIMOJHSIOT 331aHHS, B KOTOPBIX MM IMPE/IIaraeTcs:

Ha OCHOBE IIOJYUYEHHBIX 3HAHUM pACIO3HABaTh M HAy4YHO OOBSACHATH (PU3UYECKUE SIBICHUS B
OKpY’KaroIel IPUPO/IC U TIOBCETHEBHOM KU3HH;

WCIIOJIb30BaTh HAYYHBIC METOMBI MCCIEAOBAHUS (U3MUSCKUX SIBJICHUH, B TOM YHCIE JUIS MPOBEPKHU
TUIOTE3 U TIOTYYSHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITH HAYYHBIC OCHOBBI HAaM0O0JIee BAXKHBIX JOCTHKCHUI COBPEMEHHBIX TEXHOJIOTHH, HaIpuMep,
MIPAKTUYECKOI0 HCIOIb30BAaHUS PA3IUYHBIX HCTOYHMKOB SHEPrHM HAa OCHOBE 3aKOHA IPEBPAILICHUS H
COXPAHEHHUS BCEX M3BECTHBIX BUIOB DHEPIHUH.

Kaxnas U3 TeM JaHHOTO MOAYJS BKJIFOYAET SKCIEPUMEHTAIbHOE HCCIIEJOBAaHHE OOOOIIAIOIIETO
Xapaktepa. Mopayip 3aBepliaeTcs MPOBEJACHUEM JMArHOCTHMYECKOW M OIICHOYHOW paboThl 3a Kypc
OCHOBHOT'0 00111eT0 00pa3oBaHMS.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA
W3yuenne ¢u3MKM Ha YpOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHMs HANpaBlIEHO Ha JOCTHXKEHHE
JIMYHOCTHBIX, METANPEIMETHBIX U NMPEIMETHBIX 00pa30BaTEeNIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI
B pesynbprare nzyuenus Qpu3NKu Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHus y oOydaronierocs OyayT
c(OpMUPOBAHBI CIEAYIOLINE JINYHOCTHBIE PE3YJIbTaThl B YACTHU:
1) naTpHOTHYECKOr0 BOCIIUTAHUS:

- IPOSIBJIEHUE UHTEpeca K UICTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCUMCKON (PU3HUECKON HAYKU;
- IEGHHOCTHOE OTHOIIEHUE K JIOCTH)KEHUSAM POCCUNUCKUX YUEHBIX-(PU3UKOB;

2) rpaskKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
- TOTOBHOCTh K AaKTMBHOMY YYacTHIO B OOCYXIEHHHM OOIIECTBEHHO 3HAUMMBIX M ITHUYECKUX IMpoOliem,
CBSI3aHHBIX C IPAKTHUECKUM ITPUMEHEHUEM JOCTHKEHUHN (PU3UKU;
- OCO3HaHHE BaXKHOCTU MOPAIbHO-ITHUYECKUX MPUHIUIIOB B I€ATEIHHOCTH YUEHOTO;

3) 3cTeTH4eCKOro BOCTIUTAHUS
- BOCIIPHUATHE ICTETUYECKUX KayecTB (PU3MUECKOM Hayku: €€ TrapMOHMYHOIO IOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMA:
- OCO3HAHME IIEHHOCTH (PU3UYECKOM HayKW KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUpPA, OCHOBBI Pa3BUTHS
TEXHOJIOTMH, BaXKHEHUILIEW COCTaBIAIOIIEH KYIbTYPbI;
- pa3BUTHE HAY4YHOI JTI0O03HATENFHOCTH, HHTEPECA K UCCIIEA0BATEIbCKON ACATEIbHOCTH;

5) popmupoBaHus KyJbTYPHI 310POBbSI H IMOLMOHAJIBHOIO 0J1arONOJIyYHUs:
- OCO3HaHHWE LIEHHOCTH 0e30MacHOro o0pas3a *HU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHpPE, BAXKHOCTH
npaBui 0e30MacHOr0 TIOBEACHUS Ha TPAaHCIOPTE, Ha JOpOrax, C OJJIEKTPUYECKUM M  TEIJIOBBIM
000pyZ0BaHUEM B JOMAIIIHUX YCIOBHSAX;
- c(hopMHPOBAaHHOCTh HaBbIKA pe(IIEKCUU, MPU3HAHHE CBOErO MpaBa Ha OMIMOKY M TAaKOro e IpaBa y
IPYTOro 4€JI0BEKa;



6) TPy10BOT0 BOCIIUTAHUSA:
- AKTUBHOE y4YaCTHE B PELIECHUM MPaKTUYECKHUX 337ay (B paMKaxX CeMbH, 00pa30BaTeIbHOW OpraHU3alllu,
ropojia, Kpasi) TeXHOJOTHYECKON U COLMAaIbHON HAMPaBICHHOCTH, TPEOYIOMIMX B TOM YHCIE U (GU3NYECKUX
3HAHUM;
- HHTEpEC K MPaKTUYECKOMY U3yUeHUI0 podeccuil, CBsI3aHHBIX C PU3UKOIL;

7) IKOJI0OrH4eCKOro BOCIIMTAHMS:
- OpUCHTAIMs Ha MpUMEHEeHUe (PM3MUYECKUX 3HAHWUU JUIS PElICHHs 3a7ad B 00JACTU OKPYXKAIOIICH CPEeIbl,
IJITAHUPOBAHUS TOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX MOCIEACTBUMN ISl OKPYKAIOIIEH CPEeIbl;
- OCO3HaHHeE III00ATBHOTO XapaKTepa HIKOJOTHUECKUX MPOOIEM U IyTeH UX PEeIICHHS;

8) ajanTanuu K U3MEHSIIOIIUMCS YCJIOBUSAM CONUAILHON U MPUPOIHOM CPe/Ibl:
- MOTpeOHOCTh BO B3aWMOJCWUCTBUM TIPH BBITIOJHEHUHM HCCICNIOBAHUNM U TIPOCKTOB (PUIUICCKOM
HaIPaBJIECHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSIM JIPYTHUX;
- TIOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU YePe3 MPAKTUUYECKYIO JAEATEIbHOCTD;
- TOTpeOHOCTHh B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM YHcIie (DOPMYIUPOBATH UJICH, IIOHSITHS, THUITOTE3bI O
(bU3HUYECKUX O0BEKTAX U SIBICHUSX;
- 0CO3HaHue Je(UIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;
- IJITAHUPOBAHUE CBOETO Pa3BUTHUS B MPUOOPETEHUH HOBBIX (DM3MUECKUX 3HAHUII;
- CTpeMJICHUE aHAIM3UPOBATh U BBISIBIATH B3aMMOCBS3H MPHUPO/BI, O0IIECTBA U SKOHOMHUKHU, B TOM YHCIIE C
UCIOJIb30BaHUEM (U3UYECKUX 3HAHMUIA,
- OIICHKa CBOUX JICHCTBUH C y4€TOM BIHUSHUS Ha OKPYXAIOMIYI0 Cpely, BO3MOXKHBIX TJIOOATbHBIX
MOCJIEJICTBHH.

METAINPEAMETHBIE PE3YJIBTATBI

B pesyinbrare ocBOeHHs MpPOrpaMMbl Mo (U3MKEe HAa YPOBHE OCHOBHOrO oOmiero oOpa3oBaHUS Y
oOyyarorerocst 6yayT chopMuUpOBaHbBl MeTampeJMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE [103HABATEIbHbIE
YHUBEpCaJbHbIE yueOHble JEWCTBUS, KOMMYHUKAaTHBHbIE YHHMBEpCaJbHbIE YydeOHbIE JeicTBuS,
pEryJIATUBHbIE YHUBEPCAIbHbIE YUeOHbIE JEHCTBUS.

IMo3naBaTebHbIe YyHHBepPCcAIbHbIE yueOHbIE AeiicCTBUSA

Ba3oBble 1oruveckue aeiicTBUA:

"  BBIABIATH U XapaKTEPU30BAThH CYIIECTBEHHBIE MPHU3HAKU OOBEKTOB (SBJICHUN);

"  YCTaHABIMBATh CYIICCTBEHHBIH NPU3HAK KIACCU(PUKAIMH, OCHOBAaHHS JJIsi OOOOIICHUS W
CpaBHEHWSI,

" BBIIBIATH 3aKOHOMEPHOCTH W TMPOTHBOPEUWS B paccMaTpUBaeMbIX (hakTaxX, [aHHBIX U
HaAOJIOICHUSX, OTHOCSAIINXCS K (PH3UUECKUM SIBIICHUSIM;

"  BBIABIATH NPUYMHHO-CJICJICTBCHHBIC CBSI3U NMPH H3YyYCHWU (PU3MUECKUX SIBICHHH M TPOIIECCOB,
JieNiaTh BBIBOJBI C MCIIOJIb30BAaHUEM JIEAYKTHBHBIX M MHIYKTUBHBIX YMO3AKJIIOUEHUH, BBIIBUIATh
TUIIOTE3BI O B3aUMOCBA3X (PU3NUYECKUX BEJTUYNH;

"  CaMOCTOSITENIbHO BBIOMpATh CMOCOO pemeHus YyuyeOHOH ¢u3nmueckoil 3amaun (CpaBHEHHE
HECKOJIbKUX BapMaHTOB pELICHUs, BHIOOp Hambosee MOAXOIANIET0 C YYETOM CaMOCTOSTENIBHO
BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarebCKue AeHCTBHA:

"  JICIIOJIB30BaTh BOIPOCH! KaK UCCIIEI0BATEIbCKII HHCTPYMEHT MTO3HAHMS;

" [POBOJAUTH IO CAMOCTOSATEIBHO COCTABJICHHOMY IUIAHY OIIBIT, HECIIOXHBIA (U3NYECKUi
AKCIIEPUMEHT, HEOOIBIIIOE HUCCIeTOBaHNE (PUZUUECKOTO SIBIICHUS,

" OLEHMBaThb Ha TMPUMEHUMOCTb U JIOCTOBEPHOCTh HMH(OPMAIMIO, TOJYYECHHYI0O B XOJ€
MCCIIEIOBAaHMSI WJIM SKCIICPUMEHTA,;

"  CcaMOCTOSTEIbHO (HOpMyNUpoBaTh OOOOWICHNMS | BBIBOABI IO pE3yJIbTaTaM IPOBEIEHHOTO
HaOJIIOJICHNS, OTIBITA, HCCIICIOBAHNS;



MIPOTrHO3UPOBATh BO3MOXHOE JajbHEllIIee pa3BUTHE (U3HUECKUX MPOIECCOB, a TAKXKE BbIIBUTaTh
MIPENIOJIOKEHNS 00 UX PA3BUTHUU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

Pa6ora ¢ nundopmanmeii:

INPUMEHATh Pa3IUYHBbIE METOJbI, HHCTPYMEHTHI M 3alpOCHl IpU MOUCKE W oTOOpe MH(popmMannu
WIN TAaHHBIX ¢ Y4ETOM MPeUIOKEHHOH yueOHOH GpHu3ndecKoil 3anaqm;

aHAIM3UPOBAaTh, CHCTEMATH3MPOBAaTh M HMHTEPIPETUPOBATh HH(OPMALMIO PA3NUYHBIX BHIOB H
(dbopM mpeicTaBICHHUS,

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMalbHYIO  (opMy  mpencTaBieHuss HMHQOpPMaIUU |
WLTIOCTPUPOBATH pelIaeMble 3a7a4il HECTIOXKHBIMU CXEMaMH, JHarpaMMaMy, HHOW IrpaduKoi U ux
KOMOMHAIIHSIMH.

KOMMyHI/IKaTI/IBHBIe YHUBEpPCAJIbHBIC y‘leﬁHBle JelCTBHUA:

B XO0J¢ OOCYXIeHHUs y4eOHOro Mmarepuaya, pe3yJbTaTOB JIA0OPATOPHBIX PAabOT W TPOCKTOB
3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl M BBICKA3bIBaTh HJICH, HAIICJICHHBIC Ha
pELICHUE 3a]a4K U TOAJCPKaHUEe 01aroKenaTeIbHOCTH OOIICHHS;

COIIOCTABJIAATL CBOM CYXACHHA C CYXIACHUAMHU OPYIrux YYAaCTHHKOB Jualiora, 06Hap}I)KI/IBaTI)
pa3IM4Mre U CXOICTBO MO3ULIMIA;

BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

MyOJIMYHO TMPEICTABIATh PE3YJIbTAThl BBIMOJHEHHOTO (DU3MUYECKOrO OmbiTa (IKCIEPUMEHTA,
UCCIIEIOBAHMSI, IPOCKTA);

MMOHUMATh ¥ MCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHTHOW U WHAUBUIYAIBHON paOOTHI IPHU PEIICHUH
KOHKPETHOW (PU3NYECKOI MPOOIIEMBL;

MPUHUMATh 1EJIM COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBATH JIEHCTBHSA 1O €€ JOCTHIKCHHIO:
pacrpenenaTh poir, 00CYkIaTh MPOIIECCH U Pe3yJIbTaThl COBMECTHOM paboThI, 00001IaTh MHEHUS
HECKOJIbKUX JIFOJICH;

BBINOJIHATH CBOKO YacTh pabOThI, JOCTUTAsk KAYECTBEHHOTO Pe3yiibTaTa M0 CBOEMY HAIIPaBICHHUIO
KOOPJIMHUPYSI CBOM JICHCTBHUS C IPYTUMH YWICHAMHU KOMaH/]IbI;

OLICHUBATh KA4eCTBO CBOETO BKJIaga B OONIMIA MPOJAYKT MO KPUTEPUSM, CAMOCTOSTEIHHO
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHbIE YHHBEpPCAJbHBIE yUeOHbIE eiicTBUS
Camoopranu3anusi:

BBISIBJISATH NPOOJIEMBl B JKU3HEHHBIX M YYEOHBIX CHUTyalUsiX, TPEOYIOIIMX [UIsl pEeLICHUS
(bu3NyecKrX 3HaAHUI;

OPUEHTHPOBATHCS B PA3IMYHBIX MOAXOJAaX NPUHATUS pEUIeHU (MHAMBHUIyalbHOE, MPUHSATHE
pelleHus B IpyMIe, NPUHITHE PEeIlIeHUi TpyIIoi);

CaMOCTOSITENIbHO COCTaBIISATh aJITOPUTM peIIeHUs PU3NYECKON 3a7auu Ui TUIaHa MCCIIE0BaHuUs C
y4€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MpeiaraeMble
BAPUAHTHI PEILICHUN;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIlIEeHHE.

CﬂMOKOHTpOJ’[L, 3MOLHMOHAJIbHBIA HHTEJLJIEKT:

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYallUU U IpeJyuIaraTh IJ1aH €€ N3MEHEHNUS;

OOBSICHATh MPUYUHBI JOCTHXKEHHS (HEIOCTH)KEHUS) Pe3y/IbTaTOB JIEATEIBbHOCTH, J1aBaTh OLIEHKY
PUOOPETEHHOMY OTBITY;

BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCJIE€ B XOJ BBINOJHEHUS (PUIUUYECKOTO
UCCIICIOBAaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENBCTB, M3MEHHBIIUXCS CUTYaIluil,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYTHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3Y/bTAaTa LENH U YCIOBUSIM;

CTaBUTh ce0sI Ha MECTO JAPYroro 4eioBeKa B XOJ€ CIIOpa WM JAWCKYCCHUHM Ha Hay4yHYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY IPYroro;

MpU3HABaTh CBOE IMPaBO Ha OMIMOKY MpH peuieHUH (U3MUECKUX 3a/lad WIM B YTBEPKIACHHUIX HA
Hay4HbIE TEMBI M TAKOE K€ IIPaBO JPYroro.



INPEJIMETHBIE PE3YJIBTATDBI

K koHiy oOydyeHus B 7 kjiacce IpeIMETHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaTb
C(OPMHUPOBAHHOCTD Y O0YUAIOIIUXCSA YMEHUI:

" WCMNOJNb30BaTh MOHATHA: (U3MYECKHE U XHUMHUYECKUE SBJICHUSA, HaONIOJEHUE, 3KCIEPUMEHT,
MOJIeJIb, TMIIOTE3a, CIUHULBI (U3UYECKUX BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHS BEILECTBa
(TBépmoe, KMAKOE, Ta3000pa3HOE), MEXaHWYEeCKOe JIBIKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
NpSIMOJIMHEHHOE), TpPaeKTOpUs, pPaBHOJIEHCTBYIOIIAs cuia, Jegopmauus (ympyras, IUIacTUYecKas),
HEBECOMOCTH, COOOIAIOIINECS COCY/IBI;

® pa3nuyath ABICHUA (IUQQy3us, TEIUIOBOE IBHKEHHE YaCTHUI BEUIECTBA, PABHOMEPHOE JBHKCHHE,
HEPAaBHOMEPHOE JIBUJKEHUE, WHEPILMs, B3aMMOJIECHCTBHE TEJ, paBHOBECHUE TBEPABIX TN C 3aKPEIIEHHOU
OCBIO BpallleHHs, Tepeiadya JaBJIeHHs TBEPIBIMU TEJIaMHU, KUIKOCTAMHU U Ta3aMu, aTMOc(epHOe TaBiIeHUE,
IJIaBaHUE TeJl, IPEBPAILEHUs] MEXaHUUECKON S3HEPTUH) IO ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SIBJICHUE;

" PaCIIO3HABATH IMPOSBICHUE M3YYCHHBIX (DU3MYECKUX SIBICHUH B OKPY)KAIOIIEM MHpE, B TOM YHCIE
¢busnveckne sIBICHUS B MPUPOJC: MPUMEPHI JIBIKCHUS C PA3IUYHBIMA CKOPOCTSIMH B JKUBOW M HEKUBOU
pUpojie, JefCTBUE CUIIbI TPEHHUsl B MPUPOJE M TEXHHKE, BIUSHHE aTMOC(EpHOro IaBlieHHs Ha >KUBOM
OpraHu3M, IJIaBaHME DPbIO, pblUard B TeJle YEJIOBEKa, IPU ATOM IEPEBOJAUTH IPAKTUYECKYIO 3ajauy B
y4eOHY10, BBIIENIATh CYIIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBJICHUM;

® ONMCBIBATh M3YYECHHBIE CBOWCTBA TeN M (PU3MUECKUE SBJICHHS, UCIONb3YS (PU3MUECKUE BEITMUMHBI
(mMacca, 00bEM, MIOTHOCTh BELIECTBA, BpeMsl, MMyTh, CKOPOCTb, CPEIHAS CKOPOCTb, CHUJIa YINPYTOCTH, CHUJa
TSKECTH, BEC Tejla, CUja TPEHus, JaBieHue (TBEPAOro Teia, >KUIKOCTH, ras3a), BBITAJIKHUBAIOLIAs CHUIIA,
MeXaHu4eckass paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbL, KOA(QQHUIMEHT IMOJEe3HOTO JEHCTBUS
MEXaHU3MOB, KHWHETHYeCcKass W TIOTEHLUalbHAas »SHEprusl), NpH OMNHMCAHUM NPAaBUIBHO TPAKTOBAThH
(bu3nUYecKUi CMBICI UCTIONB3YEMBIX BEJTMUNH, UX 0003HAYEHUS U €IUHUILIBI (PU3NYECKUX BEJIWYHH, HAXOIUTh
(dbopMyIbl, CBA3BIBAIOIIME AAHHYIO (DU3MUYECKYIO BEIMYUHY C JPYTMMH BEIMYMHAMM, CTPOUTH Tpaduku
M3YyUEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIUYHH;

" XapaKTepH30BaTh CBOWCTBA Tell, (PU3MUECKHE SBJICHUS U MPOLECCHI, UCIOIb3Ys MPaBUJIa CIOKEHUS
cuil (BIOJb OJHOM MpsiMOii), 3akoH ['yka, 3akoH Ilackains, 3akoH ApXuMeza, MPaBUJIO PaBHOBECHUS pblyara
(6moka), «3070TO€ MPABWIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHMYECKOW SHEPruu, MpU HTOM JaBaTh
CIIOBECHYIO (JOPMYJIUPOBKY 3aKOHA U 3aIIUCBIBATH €0 MAaTEMATUYECKOE BBIPAKEHUE;

® 00BSACHATH (PU3NYECKHUE SBICHUS, IPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE CUTYyallui
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUUUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE
3 1-2 jmorMyeckux IIAaroB ¢ OMOpod Ha 1-2 M3ydeHHBIX CBOMCTBA (DU3MUECKHUX SIBIECHUH, (PU3NYECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH;

" pemaTh pacu€THble 3a7aud B 1—2 [eHCTBUS, HCHOJB3YS 3aKOHBI M (OPMYJIbI, CBSI3bIBAIOLINE
¢u3nyecKkrue BETUYMHBI: HA OCHOBE aHaJM3a YCIIOBHUS 3a/1aydl 3alMChIBaTh KPaTKOE YCIOBHE, MOJCTaBIATh
¢du3nyeckre BeTUUMHBI B POPMYIIBI U MIPOBOAUTH Pacuy€Thl, HAXOAUTH CIIPABOYHBIE JaHHBIE, HEOOXOAUMBbIE
JUISL peLIeHus 3a1a4, OLICHUBATh PEAIMCTUYHOCTh MOJIyYeHHON (PU3MUECKOI BETMUNHBI;

® PaCIO3HaBATh MPOOIEMbI, KOTOPBIE MOXKHO PEIIUTh IPU HOMOIIN (PU3UUECKUX METOIOB, B ONTMCAHUN
HCCIIEIOBaHMs BBIIEIATh IPOBEPSEMOE NPEAINONOKEHUE (THIOTE3Y), pa3iudaTb M HHTEPIPETUPOBATH
MOJTyYEHHBIH pe3yiIbTaT, HAXOAUTh OLIMOKK B XOJI€ OIBITA, JIEJIaTh BHIBOJIBI 110 €T0 PE3yibTaTaM;

" IPOBOJUTH OIBITBl IO HAOMIOACHUIO (U3MYECKUX SBICHUA WM (U3NYECKUX CBOWCTB TeII:
(bopMynHMpoBaTh MPOBEPSEMBbIEC MPEANOI0KEHUS, COOMPATh YCTAHOBKY M3 MPEATIOKEHHOTO 000pYAOBaHUS,
3aIMCBIBATh XOJI OIBITA U (POPMYTUPOBATH BHIBOJIBL;

® BBINOJIHATH NMPSMBbIE H3MEPEHHSI PACCTOSIHUSA, BPEMEHH, MacChl TeJa, 00bEMa, CHITBI U TEMIIEPATYPHI €
UCIOJIb30BAHUEM AaHAJOTOBBIX W IH(POBBIX NPHOOPOB, 3aMMCHIBATH IOKa3aHHUs NPUOOPOB C Y4ETOM
3aJJaHHO} a0COIOTHOM MOTPEIIHOCTH NU3MEPEHUH;

" [[POBOJIUTH WCCJECAOBAHHE 3aBUCHUMOCTH OJHOW (PU3MUECKOW BEIUYUMHBI OT JPYrol ¢
UCIOJIb30BAHUEM MPSMBIX M3MEPEHUH (3aBUCHUMOCTH IIyTH PaBHOMEPHO JIBHXKYIIEroCs Tejla OT BPEMEHH



IBWDKEHUS] Tejla, CUJIBI TPEHMsI CKOJbKEHHS OT Beca Tela, KadecTBa OOpabOTKM IOBEPXHOCTEH Ten U
HE3aBUCHUMOCTH CHJIBI TPEHMsI OT IUIOLIAAM CONPHUKOCHOBEHUS TeJ, CHUJIbl YINPYTrOCTH OT YJJIMHEHUS
IPY>KUHBI, BBITAJIKUBAIOIIEH CHUIbl OT 00bEMa MOrpyXEHHOM yacTH Tejla U OT IUIOTHOCTH KHMJKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTHU TeNa, OT INIyOWHBI, HA KOTOPYIO IOIPY’KEHO TEJO, YCIOBUI IUIaBaHUS Tell,
YCIIOBUM paBHOBECHS pbluara U 0JIOKOB), y4aCTBOBAaTh B IUIAHUPOBAHUM Y4€OHOIO UCCIIEI0BaHUs, COOUPATh
YCTAHOBKY M BBIIOJHATh HM3MEpPEHMs, CIeays NPeAOKEHHOMY IIIaHy, (GUKCUPOBATh Ppe3yJbTaThbl
MOJTyYCHHOM 3aBHCUMOCTH (PU3UYECKUX BEJIMYMH B BHJE MPEIJIOKECHHBIX TAaONUIl M TIpaduKOB, JeNaTh
BBIBOJIbI 110 pE3YyJIbTaTaM UCCIIEIOBAHMS;

" IPOBOJUTH KOCBEHHBIC W3MEPEHHUS (PHU3UUECKUX BEJIWYMH (IUIOTHOCTH BEIECTBA J>KUIKOCTU W
TBEPAOIO TENa, CUJIa TPEHMsI CKOJBKEHMSI, JaBICHHME BO3]lyXa, BBITAJIKUBAIOLIAs CHJIA, ACHCTBYIOLIAs Ha
NOTpYKEHHOE B KHUIKOCTh TeNo, KOI()(UIMEHT IMOJE3HOTO NEHCTBUS TMPOCTBIX MEXAaHU3MOB), CIEIYs
MPEUIOKEHHOW MHCTPYKIUU: MPH BBIMOJIHEHUH U3MEPEHUH coOMpaTh 3KCIIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIUUCIISATh 3HAYEHUE HCKOMOW BEJTMYMHBI;

® cOOJIIOIaTh MTPaBHJIa TEXHUKH OE30MAaCHOCTH MIPU paboTe ¢ JT1abopaTOpHBIM 000PYIOBAHUEM;

® yKa3bIBaThb NPUHLMIIBI JEUCTBUA TNPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI, TEPMOMETP,
JUHAMOMETp, COOOIIAIOIINECS COCYAbl, 0apOMETp, phluar, MOABHKHBIN M HEMOABMKHBIN OJOK, HaKJIOHHAS
IJIOCKOCTb;

" XapaKTepU30BaTh IMPUHIMIIBI I€HCTBUSA U3y4YEHHBIX TPUOOPOB U TEXHUUYECKHX YCTPOMCTB C ONOpoi
Ha HX oOmnucaHus (B TOM 4YHMCIE: MOJIIMIHHUKH, YCTPOHCTBO BOJOIPOBOJA, I'MIPABIMYECKUH IIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOW HAcOC, apeoMeTp), MCIOJb3ys 3HAHUSA O CBOMCTBaX (U3UUECKUX
SBJICHUH U HEOOXOMMble (PU3MUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

" IPUBOJAUTH MpUMEPHl (HAXOIUTh HHGOPMALMIO O MpUMepax) MPAKTUUYECKOTO MCIIOJIb30BAHUS
¢u3nyeckux 3HaHUNH B TOBCEJIHEBHOM XHU3HM Juid oOecrieuyeHHs O€30MacHOCTH MpH OOpallleHUuH ¢
npubopamMy U TEXHUYECKMMHU YCTPOMCTBAMH, COXPAHEHUS 3/10pPOBbS U COOJIIOJICHUS HOPM IKOJIOTHYECKOTO
IIOBE/ICHUS B OKPYXaIOLIEH Cpene;

® OCYLIECTBIATh OTOOp HMCTOUYHMKOB HH(popManuu B HHTepHeTe B COOTBETCTBUU C 3aJaHHBIM
MIOMCKOBBIM 3allpoOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUA M IyTEM CpaBHEHUS pa3IMYHBIX HCTOYHHUKOB
BBIIETISITH MHPOPMALUIO, KOTOPAs SIBJISIETCS TPOTUBOPEUNBOM NI MOXKET OBITh HEJOCTOBEPHOIA;

® ICIIOJIb30BATh MPU BBIIOJIHEHUU YUEOHBIX 3aJaHUil HayYHO-TIOMYJSPHYIO JIUTEPATYPy (PU3NYECKOTO
CoJIep’KaHusl, CIIpaBOYHbIE MaTepUajbl, pecypchl ceTu VMHTepHeT, BIajeTh NpuéMaMyu KOHCIEKTUPOBAHUS
TeKcTa, IpeodpazoBaHusl HHPOPMAIIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

® co37aBaTh COOCTBEHHBIE KpaTKUE MUCHbMEHHBIE M YCTHBIE COOOIIEHMSI HA OCHOBE 2—3 MCTOYHUKOB
nHpopManuu (QU3NYECKOr0 COJAEep)KaHUs, B TOM 4UHcIe MNYOJMYHO [enaTh KpaTKue COOOIIEHUS O
pe3ynbTaTax MPOEKTOB WM YUeOHBIX MCCIEIOBAaHUM, NMPU 3TOM TPAMOTHO HCIOJB30BAaTh H3y4YEHHBIH
MOHSATUMHBIN anmapar Kypca QU3UKH, COPOBOXKAATH BBICTYIIJICHHE NPE3EeHTAIUEH;

" [IpY BBHINOJHEHHH Y4EOHBIX MPOEKTOB M HCCIENOBAaHUI pachpelenaTh OOsS3aHHOCTH B TpYIIE B
COOTBETCTBUM C IOCTAaBJIEHHBIMU 3a/la4yaMH, CJIEJUTh 3a BBIIIOJIHEHUEM IUIaHA JeHCTBUHM, a/JeKBaTHO
OLIEHUBaTh COOCTBEHHBIM BKJIAJ B  JEATEIbHOCTb TIPYIIbI, BBICTPAaUBAaTh KOMMYHUKAaTHBHOE
B3aUMOJICHCTBHE, YUUTHIBAsE MHEHHE OKPYKAIOIINX.

K konmy oOyuenuss B 8 kjiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTPaKaTh
c(hOpPMHUPOBAHHOCTH Y O0YUAIONTUXCS YMEHHIA:

" UCIIOJIB30BATh IIOHSTHUS. MaAcCa U PasMEpbl MOJICKYJI, TCIUIOBOC JIBHUKCHHC ATOMOB U MOJICKYII,
arperaTHbIC COCTOSIHUA BCIICCTBA, KPUCTAJUIMYCCKUC U aMOP(i)HBIC TCIa, HaCI:IL[IeHHBIfI )41 HCHaCLIH_IeHHBIﬁ
map, BJIQXKHOCTb BO3yXa, TEMIIEpAaTypa, BHYTPECHHSS JHEPrus, TEIUIOBOM [BUIaTellb, JJIEMEHTapHBIN
ANEKTPUUYECKUHN 3apsif, JICKTPUUECKOE TOJIE, MPOBOJHUKUA U JUAICKTPUKU, TTOCTOSIHHBIN JIIEKTPUYCCKHIA
TOK, MAaroHuTHOC€ I10JIC,

'pa3n1/1anL SABJICHUSA (TGHHOBOC pacimipCHuC M CKaTuC, TCIUIONCpCaaya, TCIIJIOBOC pPaBHOBECHUC,
CMauyMBaHHWe, KANWUIAPHBIC SBJICHUS, WCHApeHHWe, KOHACHCAIWS, IUIABICHUE, KPHCTAJLTH3AIHS
(oTBepaeBaHme), KUIEHUE, Teruionepeaada (TeIIONPOBOIHOCTh, KOHBEKIIUS, H3Ty4eHHUE), DJICKTPH3aIUs



TeJl, B3aUMOJICUCTBUE 3apSAJO0B, ACHCTBUSA DJIEKTPUUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE
MarHuToB, JEHCTBHE MAarHUTHOTO IOJsl HA MPOBOAHUK C TOKOM, JJIEKTPOMAarHuTHas MHIYKIUS) IO
OMMCAaHUI0 MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX TaHHOE (PHU3UYECKOe
SIBJICHUE;

" pPacro3HaBaTh MPOSBICHUE M3YUYEHHBIX (PU3NYECKUX SIBJICHHUI B OKPYXKAIOLIEM MHpPE, B TOM YHUCIIE
¢busnueckue SBIEHUS B MPHUPOJE: IMOBEPXHOCTHOE HATSDKEHHWE W KallWUIApHbIE SIBJICHUS B MPHUPOJE,
KpUCTaJUIBl B mipupoje, uainydeHne CoiHIla, 3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHera, J3JIeKTpUYECKHEe SIBJICHHUS B arMochepe, 3JIEKTPHUYECTBO HKHMBBIX OPraHU3MOB,
MarHuTHOE moJjie 3eMi, Apeiid MOIH0COB, POIb MATHUTHOTO TIOJIA JUIS JKU3HU Ha 3eMiie, MOJISIPHOE CUSTHHE,
IIPU ATOM MEPEBOAMNTH MPAKTUUYECKYIO 33/1a4y B Y4€OHYIO, BBIICIATH CYIIECTBEHHBIC CBOMCTBA (TPU3HAKN)
(bU3NIECKUX SIBIICHHIA;

® ONMCHIBATh M3YYCHHBIC CBOWCTBA TEN W (PU3UUECKUE SBICHHS, UCIONb3YS (PU3MUECKUE BEITHMUMHBI
(Temmeparypa, BHYTPEHHSISI SJHEPIHsl, KOJIMYECTBO TEIUIOTHI, YENIbHas TEMJIOEMKOCTh BELIECTBA, Y/EJIbHAs
TEIUIOTa IUIABJIEHUS, YZAENbHAas TEIUIOTa I[apooOpa3oBaHus, YJElbHas TEIUIOTa CropaHusi TOIJIUBA,
KOOX(Q(QHUIMEHT TOJE3HOTO JEHCTBHSI TEIUIOBOW MAIIMHBI, OTHOCHTENbHAs BJIAKHOCTh BO3/AYyXa,
ANEKTPUYECKUH 3apsijl, CUjla TOKa, DJEKTPUUECKOE HANpsUKEHUE, CONMPOTHUBICHUE MPOBOJHUKA, YAEIbHOE
CONPOTUBIICHUE BEIIECTBA, paboTa M MOIIHOCTH 3JEKTPUUECKOTO TOKAa), MPH OMUCAHUH IPABUIBHO
TPaKTOBaTh (PU3MUECKHUI CMBICT UCIIOJIb3yEMbIX BEIMUYMH, 0003HAUCHUS U €AMHUIIBI (PU3NUECKUX BEIUYUH,
HAXOJUTh (HOPMYIIbI, CBS3BIBAIOIIME JAHHYIO (DU3MYECKYIO0 BEIWYMHY C APYTUMHU BEITUYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (DU3MUYECKUX BEITUYHH;

" XapaKTepu30BaTh CBOMCTBa Tel, (U3HUECKUE SBJICHUS M MPOIECCHI, HCIOJIb3ys OCHOBHBIC
MOJIOKEHUS MOJICKYJISIPHO-KUHETHUECKON TEOpUU CTPOCHHS BEIECTBA, MIPUHIUI CYEPIIO3UIIUU Moel (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma Juis y4yacTka 1enw, 3akoH Jxoyns—Jlenua,
3aKOH COXpAHEHHs SHEpPIuu, MpU 3TOM JlaBaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA W 3alUCBIBATh €ro
MaTEMaTHYECKOE BBIPA)KECHHUE;

" 00BSICHATh (PU3MYECKHE MpOIecChl M CBOICTBA TeJl, B TOM 4YHCIE U B KOHTEKCTE CHUTyallul
MIPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NMPUUMHHOCIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE
3 1-2 jorMyeckux IIaroB ¢ ONOpod Ha 1—2 M3ydeHHBIX CBOMCTBA (DU3MUECKHUX SABJIECHUH, (QU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

" pemaTh pacu€THbIE 3aJaud B 2—-3 JEHCTBUSA, HCHOJB3YS 3aKOHBI M (OPMYIIbI, CBSI3bIBAIOLIHNE
¢u3nyecKkue BEIWYUHBL: HA OCHOBE aHalM3a YCJIOBUS 3aJauyd 3allMChIBaTh KPAaTKOE YCIIOBUE, BBISBISATH
HEJ0CTaTOK JaHHBIX JJIS pEeIleHUs 3a7auu, BIOUpaTh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE I €€ peLIeHMUs,
MIPOBOJUTH PacU€Thl U CPABHUBATH MOTYUEHHOE 3HAUCHHE (PU3HUECKON BEIMYUHBI C U3BECTHBIMU JaHHBIMU;

® Pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh IMPU MOMOIIM (PU3HUECKHUX METOJIOB, UCIOJIb3Ys
ONHMCaHUE HCCIIEAOBAHUS, BBIIEIATh MPOBEPSiEeMOE NPEINOSIOKEHNE, OLEHUBATh MPAaBUIBLHOCTH MOPSAIKA
MIPOBEJICHUS MCCIIEOBAHNUS, I€JIaTh BBIBOIBI;

" IPOBOAMTH ONBITHI IO HAOMIOACHUIO (U3MUECKUX SBICHUM WM (PU3UUYECKHX CBOMCTB Tel
(kanWJuIApHBIE SBJICHMS, 3aBUCHUMOCTH JaBJICHHsS BO3AyXa OT ero o0ObEMa, TeMIepaTypbl, CKOPOCTH
npolecca OCTHIBAHUS W HArpeBaHUs MIPU U3JTyYSHUH OT LIBE€Ta M3Tydaroulel (IorIomaromnei) oBepXHOCTH,
CKOPOCTb MCIIAPEHUS BOJBI OT TEMIIEPATYpPhl XKUAKOCTH M IUIOIAAN €€ MOBEPXHOCTH, DJIEKTpU3aLUs TNl U
B3aMMOJICICTBUE DJIEKTPUYECKUX 3apsA0B, B3aUMOJEHCTBUE TOCTOSIHHBIX MAarHUTOB, BU3yaJIH3allUsl
MarHMTHBIX IOJIEN TIOCTOSIHHBIX MAarHUTOB, JEMCTBHMSI MAarHUTHOIO IOJI HA MPOBOJHUK C TOKOM, CBOWCTBA
3JIEKTPOMArHuTa, CBOWCTBA JJIEKTPOJBUTATENS IOCTOSHHOTO TOKa): (OPMYIHMPOBATH IPOBEPsieMble
NPEINOI0KEeHUs, COOUpaTh YCTAaHOBKY M3 MPEIIOKEHHOTO OO0OpYyIOBaHHMSA, OIMUCHIBATh XOJ OIbITa U
(bopMyIHMpOBATH BBIBOAKI;

® BBINOJIHATH IPSIMbIE U3MEPEHUSl TEMIIEpPAaTypbl, OTHOCUTENIbHON BIa)XKHOCTH BO37yXa, CHJIbI TOKa,
HaNpsOKCHUs C UCIOJIb30BAaHHUEM aHAJIOTOBBIX NMPHUOOPOB M JATYUKOB (PU3NYECKUX BEIUYMH, CPAaBHUBATDH
pE3yNbTaThl U3MEPEHUH ¢ YUETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;

" [[POBOJIUTh HWCCJIEJAOBAHHE 3aBUCHUMOCTH OJHON (U3MUECKOW BEIUYMHBI OT JPYrod ¢
HCIOJIb30BaHUEM TMPSMBIX U3MEPEHUH (3aBUCUMOCTh COMPOTHUBIICHHUS MPOBOJHUKA OT €r0 JAJIUHBI, IO



MONIEPEYHOI0 CEYEHUs M YJEJIBHOIO CONPOTHUBIIEHHUS BELIECTBA IMPOBOJHHMKA, CHJIBI TOKA, MIYLIETO Yepes3
IIPOBOJIHUK, OT HAIPsDKEHHsT Ha MPOBOJHMKE, HCCIEIOBaHME IOCIENOBATEIBHOTO M IapalIelbHOTO
COEZIMHEHUI MPOBOJHUKOB): IUNIAHUPOBATh MCCIIEJOBAHUE, COOUPATh YCTAHOBKY M BBIIOJIHATh U3MEPEHMUS,
cliefysl IpeAJIoKEHHOMY IUIaHy, (PUKCHPOBaTh Pe3yNlbTaThl MOJYYEHHOH 3aBHCHMOCTU B BUAE TaOIUI] U
rpaduKoB, JieJ1aTh BHIBOJIbI IO PE3YJIbTaTaM UCCIIEOBAHUS;

" IPOBOJUTH KOCBEHHbIE H3MEpEHHUs (PU3UUYECKUX BEIUYMH (yAeibHas TEIUIOEMKOCTh BEILECTBa,
COIIPOTHBIIEHUE NPOBOJAHMKA, padOTa M MOILIHOCTb 3JEKTPUYECKOI0 TOKA): IUIAHUPOBATh H3MEPEHMS,
coOHMpaTh IKCHEPUMEHTAIBHYIO YCTAaHOBKY, CIEAYS NMPEAJIOKEHHON WHCTPYKIMH, W BBIYUCIATH 3HAYCHHE
BEJIMYMHBI;

= cOOJII0IaTh MTPaBHUJIa TEXHUKH OE€30MACHOCTH MPU paboTe ¢ 1abopaToOpHBIM 000PYIOBAHUEM;

" XapaKTepU30BaTh IMPUHIMIIBI JHCTBUA U3YUYCHHBIX TPUOOPOB U TEXHHUECKUX YCTPOICTB C OMOPOi
Ha MX ONMHUCAaHWA (B TOM YHUCIIE: CHCTeMa OTOIUICHHS IOMOB, THTPOMETp, MapoBas TypOMHA, aMIepMeETp,
BOJIbTMETP, CUYETUMK DJIEKTPUUYECKOM HHEPruM, 3JIEKTPOOCBETUTEIbHBbIE MPHUOOpPHI, HarpeBaTebHbIE
ANEKTPONPUOOpBl  (IPUMEPHI), DSJICKTPUUECKUE IPEIOXPAHUTENN, 3JIEKTPOMArHUT, 3JIEKTPOABUIaTENb
MOCTOSTHHOTO TOKA), MUCIIONB3Ysl 3HAHUS O CBOMCTBAaX (YM3MYECKHUX SBICHHA M HEOOXOIUMBbIE (hU3MUYECKHE
3aKOHOMEPHOCTH;

®" PaCIIO3HABATh IPOCTHIE TEXHUYECKHUE YCTPOMCTBA U H3MEPUTENbHBIE NPUOOpPHI MO CXeMaM U
CXEMaTUYHBIM pPHCYHKaM (PKMAKOCTHBIH TEPMOMETp, TEPMOC, ICHUXPOMETp, TUIPOMETpP, JBUTaTelb
BHYTPEHHEIO CrOpaHHs, 3JEKTPOCKOI, pPEOCTaT), COCTAaBJIATh CXEMbl JJEKTPUYECKUX Lemed c
[IOCJIE/IOBATENbHBIM M IapauleJIbHBIM COECJUHEHHUEM 3JIEMEHTOB, pa3jiuyas yCJIOBHble O0O0O3HAuCHHUs
3JIEMEHTOB 3JIEKTPUUYECKUX LIETIeH;

" IPUBOJAUTH MpUMEPHl (HAXOIUTh HHGPOPMALMIO O MpUMepax) MPAKTHUECKOro HCIOIb30BAHUS
¢u3nyeckux 3HaHUNH B TOBCEJIHEBHOM XHU3HM Juid oOecrieuyeHHs O€30MacHOCTH MpH OOpallleHUuH ¢
npubopamMy M TEXHUYECKMMHU YCTPOMCTBAMH, COXPAHEHHs 3/10pPOBbsSl U COOJIOEHUS HOPM HKOJIOTHUECKOTO
MIOBEJICHHS B OKPYKaIOLIEH Cpeae;

® OCYILIECTBIATH MOUCK MH(OpMaIK (pru3nyeckoro cogepkanus B IHTepHeTe, Ha OCHOBE MUMEIOIIUXCS
3HaHUM M MyTEM CpaBHEHMs JIOTIOJIHUTENIbHBIX MCTOYHHKOB BBIJCIATh MH(POPMALUIO, KOTOpas SBIAETCS
MIPOTUBOPEYUBOM UM MOXKET OBITH HEJJOCTOBEPHOM;

® ICIIOJIb30BATh MPH BBINOJIHEHUU YUEOHBIX 3aJaHUi HAyYHO-TIOMYJISPHYIO JIUTEPATYpy (PU3NYECKOTO
CoJIep’KaHusl, CIIpaBOYHbIE MaTepUajbl, pecypchl ceTu VMHTepHeT, BIajeTh NpuéMaMyu KOHCIEKTUPOBAHUS
TeKcTa, IpeodpazoBaHusl HHPOPMAIIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

® co3aBaTh COOCTBEHHbIE NMHUCHbMEHHBIE U KpaTKUE YCTHBIE COOOILIEHUs, 00001as nH(OpMaLUIO0 U3
HECKOJIbKUX HMCTOYHHKOB (DU3MYECKOrO COAEPKAHUS, B TOM 4YMCIE MYOIMYHO MPEACTABIATH PE3yJbTaThl
MPOEKTHON WJIM UCCIIEOBATENbCKON JEATEeIbHOCTH, NHpPU 3TOM TIPaMOTHO HCIOJb30BaTh H3y4YEHHBIN
MOHATUMHBIN anmapat Kypca QU3UKH, COPOBOXKAATH BBHICTYIUICHHUE MTPE3EHTAIIUEH;

"[IpU BBIIOJHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHUN (U3UYECKUX MPOLIECCOB PaCHPENENiTh
00s13aHHOCTH B TpyIIe B COOTBETCTBUHU C IMOCTABIEHHBIMM 33JauyaMH, CIECIUTh 3a BBIIIOJHEHUEM IUIaHA
JeUCTBUI M KOPPEKTHPOBATH €ro, aJ€KBAaTHO OLIEHUBATh COOCTBEHHBIH BKJIAA B JCATEIbHOCTb TPYIIHI,
BBICTPaNBaTh KOMMYHUKATHBHOE B3aUMO/ICHCTBHE, MPOSIBIISASA TOTOBHOCTh pa3peniaTb KOH(QIUKTHIL.

K koHiy oOyuenus B 9 Kjacce npeAMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI OTpPakaTh

c(OPMHUPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

" ICIIOJIb30BATh IOHSATHS: CHCTEMa OTCUéTa, MaTepHallbHas TOYKa, TPAEKTOPUS, OTHOCUTEIBHOCTb
MEXaHUYECKOro JBIWXeHMdA, aedopmarus (ympyras, IUIacTU4YecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE
YCKOpPEHHE, HEBECOMOCTb M MEPerpy3Kd, LEHTP TSKECTH, aOCOJIOTHO TBEPAOE TENO, IEHTP TSKECTH
TBEPIOTO TeNa, PaBHOBECHE, MEXaHWYECKHE KOJeOaHUs W BOJHBI, 3BYK, MH(Pa3BYK H YJIbTPa3BYK,
AJIGKTPOMArHUTHBIE BOJIHBI, HIKAJa 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh W JaIbHO30PKOCTH,
CIIEKTPBI UCITYCKaHHsI U TIOTJIONIEHHS, allb(a, OeTa- ¥ raMMa-u3IydeHus, H30TOIIbI, siJiepHasi SHEPTeTUKa;

® pa3nuyaTh SABJICHUS (PAaBHOMEPHOE U HEPAaBHOMEPHOE MPSAMOJIMHEHHOE JBUKEHHE, PABHOYCKOPEHHOE
MPSIMOJIMHEHOE JIBHJKEHUE, CBOOOJHOE TMAaJCHHE TeJ, pPAaBHOMEPHOE [IBJKEHUE 110 OKPY>KHOCTH,



B3aUMOJICHICTBHE TeJl, PEAaKTUBHOE ABMKEHHUE, KoyeOaTelbHOE JBUKEHUE (3aTyXalollUe M BBIHYXKJCHHbIC
Kosie0aHUsA), PE30HAHC, BOJHOBOE JABIJKEHHE, OTpPaK€HHE 3BYKa, NPSAMOJIMHEHHOE paclpoCTpaHEHHUE,
OTPaKECHHE U IPEJOMJICHHE CBETa, IOJHOE BHYTPEHHEE OTPaKEHHME CBETa, pa3jiokeHue Oeoro cBeTa B
CIEKTP M CJIOXEHHE CIICKTPAJIbHBIX IBETOB, JUCIEPCUS CBETA, C€CTECTBEHHAs pPAaJUOAKTUBHOCTD,
BO3HUKHOBEHHUE JIMHEHYATOr0 CIIEKTPA M3JIyYeHUs) 0 OMMCAHUI0 UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBIICHUE;

® PaCIIO3HABATH IMPOSBICHUE W3YUYEHHBIX (U3NUECKUX SBJICHUN B OKpYXalolleM Mupe (B TOM YHCIe
¢bu3nveckue SBICHUS B IPUPOAE: MIPUIMBBI U OTJIMBBI, ABMKEHHUE M1aHeT COMTHEUHOW CUCTEMBI, PEaKTUBHOE
JBUKEHHE JKMBBIX OPraHU3MOB, BOCHPUATUE 3BYKOB KUBOTHBIMH, 3€MJIETPSACEHUE, CEHCMUYECKHE BOJIHBI,
I[yHaMH, 53XO0, LBETa TeJ, ONTHYECKHWE SABICHHUS B MpPUPOJE, OHOJOTHYECKOE [EeHCTBHE BHIUMOTO,
yIBTPaUOIETOBOTO M PEHTICHOBCKOTO W3IyYCHHUH, €CTECTBCHHBIH pPAaTMOAKTHBHBIA (DOH, KOCMHUYECKHE
Jy4Yd, PaJUOAKTHUBHOE HW3JIyY€HUE IPUPOAHBIX MHMHEPAJIOB, AECMCTBHE PpAJUOAKTUBHBIX H3IYYEHUH Ha
OpraHM3M 4eJIOBEKa), IPU 3TOM MEPEBOJAUTH MPAKTUUECKYIO 3a/lady B y4€OHYIO, BBIACIATH CYLIECTBEHHbBIE
CBOMCTBA (MpU3HAKH) GU3UIECKUX SBICHHIA;

® ONMCHIBATh M3YYCHHBIC CBOWCTBA TEN W (PU3MUECKUE SBIICHHS, UCIIONB3YS (PU3MUECKUE BEITMYMHBI
(cpeaHsisi U MIHOBEHHAsl CKOPOCTb Teja P HEPaBHOMEPHOM JBM)KEHUH, YCKOPEHUE, NIEPEMEILEHUE, MYTh,
yIJI0Basi CKOPOCTb, CHJIa TPEHMsI, CHJIa YIPYTrOCTH, CHUJa TSHKECTH, YCKOPEHHE CBOOOJHOIO MaJeHMs, BEC
TeJa, UMIYJIbC Teja, UMITYJIbC CHJIbI, MEXaHU4YecKas paboTa U MOILHOCTb, OTEHIMAJIbHAS 3HEPrUs Tela,
IIOJHATOTO HaJ| OBEPXHOCTBIO 3€MJIM, IOTEHIUAJIbHAS SHEPIUs CKATOW MPYKUHBI, KHHETUYECKasi YHEPrus,
[IOJIHAsl MEXaHUYeCKasl SHEprus, Mepuoj U 4acToTa KojeOaHWi, AJMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTb CBeTa, IIOKa3aTeldb IPEJOMIICHUS Cpeibl), NPU ONMCAHUM MPABUIBHO TPAKTOBATh
¢u3nyeckuil CMbICI UCHOJIb3YEMBIX BEIMYUH, O003HAYEHUS M €IMHUIBI (PU3HYECKUX BEIMYUH, HAXOIUTh
(dbopMyIbl, CBA3BIBAIOIIME AAHHYIO (DU3MUYECKYIO BEIMYUHY C JPYTMMH BEIUYMHAMM, CTPOUTH Tpaduku
M3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJINYMH;

" XapaKTepU30BaTh CBOICTBA Tel, (PU3MUECKUE SBJICHUS U MPOLECCHI, UCIOJIb3Ys 3aKOH COXPaHEHHS
DHEPruM, 3aKOH BCEMHUPHOIO TATOTEHUS, NPUHLUI CYNEPHO3ULIMHM CHJI, NPUHLUI OTHOCUTEIBbHOCTH
I'anunes, 3akoHbl HplOTOHA, 3aKOH COXPAaHEHHs HMMIIYJIbCAa, 3aKOHBI OTPAaXXEHUS M IPEJIOMIICHUS CBETA,
3aKOHBI COXPaHEHHUS 3apsI0BOr0 M MAaCCOBOI'O YUCEJ MPU SIEPHBIX PEeaKIUIX, IPU 3TOM JaBaTh CIOBECHYIO
(OopMyJIMPOBKY 3aKOHA U 3alUChIBAaTh €70 MaTEMaTHUYECKOE BbIPAXKEHHUE;

" 00BACHATh (PU3MUECKHE TMpOLIECChl M CBOMCTBA TEl, B TOM YHCIE M B KOHTEKCTE CHUTYyalMi
MIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUUUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE
u3 2-3 JIOTMYECKUX ILAroB C OMOpod Ha 2—3 M3YyYEHHBIX CBOMCTBA (PU3MUECKUX SIBICHUH, (PU3NYECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

" pemaTh pacuéTHbIEC 3a7aur (OMHUpAIOIIUEcs Ha CUCTeMY U3 2—3 ypaBHEHUH), HCIOIb3Yys 3aKOHBI U
(dbopMyIibl, CBSI3bIBaIOIINE (PU3NYECKIE BEIMYMHBI: HA OCHOBE aHaJIM3a YCIOBUS 3aJ]aul 3alliChIBaTh KPaTKoe
YCIIOBUE, BBISBISTH HEAOCTAIOIIME WM H30BITOYHBIE JaHHbIE, BbIOUpPATh 3aKOHBI U (OPMYIIBI,
HEO0OXOJIMMBIE JJIsl pElIeHMs], IPOBOAUTH PAacUYEThl U OLIEHUBATh PEATMCTUYHOCTH MOJIYYEHHOI'O 3HAUYEHHUS
(bu3n4ecKoil BETUUNHBL;

® PaCIO3HABATH MPOOJIEMBI, KOTOPBIE MOKHO PELIMThH MPHU MOMOIIU (PU3HUECKUX METOJIOB, HUCIIONIB3YS
ONHMCAaHUE MCCIEAOBAHUSA, BBIIEIATh NMPOBEPSIEMOE MNPEAIOIOKEHUE, OLEHUBATh MPABUIBHOCTH IOPSAIKA
MIPOBE/ICHUS CCIIEI0BAHNUS, JIeNIaTh BBIBO/IbI, MHTEPIPETHPOBATH PE3YJIbTAThl HAOIIOAEHUI U OTIBITOB,;

®* IPOBOJUTDH OMBITHI 110 HAOMIOICHUIO (PU3UUECKUX SIBICHUH MU (U3NUECKUX CBOUCTB Tel (M3ydeHue
BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHUS PHEPIUHU, 3aBUCUMOCTh INEprosa KojeOaHHi MPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU NMPYXKHUHBI U HE3aBUCUMOCTh OT aMIUIMTYIbl MaJbIX KOJeOaHUH,
NPSMOJIMHEIHOE paclpoCTpaHEHHE CBEeTa, pPa3lIoKEHHE Oenoro cBeTa B CHEKTpP, H3YYCHHE CBOMCTB
n300pakeHNs B TUIOCKOM 3€pKaJie M CBOMCTB M300paKeHUs MpeMeTa B coOMparoeil aun3e, Ha0moneHue
CIUTIOLIHBIX M JIMHEHYAThIX CIEKTPOB M3JIYYEHHS): CAMOCTOSTENILHO COOMpATh YCTaHOBKY M3 M30BITOYHOTO
Habopa 000pyAOBaHUS, OMUCHIBATH X0 OMbBITA U €r0 Pe3yJbTaThl, (POPMYITHPOBATH BHIBOIBI;



" IPOBOAMTH IPU HEOOXOJUMOCTH CEpPHI0 MPSIMBIX H3MEPEHUN, OINpeAeNnsis CcpelHee 3HadeHHE
u3MepsieMo BeMWYUHBI ((OKYCHOE pacCTOsIHUE coOuparoied JIMH3bI), 00OCHOBBIBATH BBHIOOp cCriocoda
U3MEPEHHS (M3MEPUTEIHHOTO MPUOopa);

" IPOBOJAMTH HCCIIEJOBAHUE 3aBHUCUMOCTEH (DU3MUECKUX BEJIWYMH C HCIOJIB30BAHUEM MPSIMbIX
M3MepeHuil (3aBUCUMOCTD IYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM ABM)KEHHUU 0€3 HayaJlbHON CKOpPOCTH,
nepuoja KojaebaHui MaTeMaTHYeCKOro MasiTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH YIJIa OTPAKEHUS CBETA OT
yria majeHuss ¥ yria MpeoMJeHHS OT yIyia MaJACHUs): IJIAHWPOBATh MCCIIEOBAHUE, CAMOCTOSTEIHHO
coOupaTh yCTaHOBKY, (PMKCHPOBATh PE3YNbTAThl MOJYYCHHON 3aBUCUMOCTH (PU3MUYECKHX BEJIMYUH B BHJIE
TaOIUI ¥ TPaUKOB, AETATh BEIBOBI 0 PE3yJIbTaTaM UCCIICTOBAHMS;

" IPOBOJUTH KOCBEHHBIC N3MEPEHUS (PU3NUECKUX BEIUYHH (CPEIHSS CKOPOCTh U YCKOPEHHUE Tena mpu
PaBHOYCKOPEHHOM JIBIKEHHH, YCKOpPEHHE CBOOOJHOTO MaACHUs, JKECTKOCTh MPYXKHUHBI, KOd(PPHUIHUEHT
TPEHHUSI CKOJIBKEHHsI, MEXaHW4YecKast padoTa U MOIIHOCTh, YaCTOTa U MEPHOA KOJICOAHUH MAaTEeMaTHYEeCKOTO
U MPYXHUHHOTO MAasTHUKOB, ONTHYECKAas CHJIa COOMPAIONICH JIMH3BI, PAJHOAKTUBHBIA (JOH): TUIAHUPOBATH
M3MEpPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBINOJIHATH M3MEPEHUS, CIEIys MPEaT0KEHHON
WHCTPYKIIWY, BBIYHCIATh 3HAYCHHE BEIMYMHBI M aHAIM3MPOBATH IOJTYyYEHHBIC PE3YNbTaThl C Y4ETOM
3aJJaHHOH MMOTPEITHOCTH U3MEPEHUH;

= coOIOAATh MpaBUiIa TEXHUKU 0€30MacHOCTH IIpU padoTe ¢ 1a0opaTOPHBIM 000PYIOBAHUEM;

" pa3nuyaTh OCHOBHBIE TPU3HAKKM HW3YYCHHBIX (PU3MYECKUX MOJIEJei: MaTrepuaibHas TOYKa,
abCcoMOTHO TBEPIIOE TEJNO, TOYEUHBIM MCTOYHUK CBETA, JIyd, TOHKAas JIMH3A, [JIAHETapHas MOJENb aToMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTO Spa;

" XapaKTepU30BaTh MPUHIUIBI ACHCTBUS U3yYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOi
Ha UX OMHCAaHUS (B TOM YHCIIE: CIUAOMETP, JATYUKHU MOJIOKEHHUS, PACCTOSIHUS U YCKOPEHUS, paKkeTa, 3X0JIOT,
OYKH, TepHUCKoll, (oToanmnapar, ONTUYECKHE CBETOBOJBI, CIIEKTPOCKOI, TO3MMETp, Kamepa BuiibcoHa),
UCMOJb3Ys 3HAHUSI O CBOMCTBAX (PM3UUECKUX SBJICHUN U HE0OXO0AUMBbIe (PU3NYECKIE 3aKOHOMEPHOCTH;

" ICIIONIb30BAaTh CXEMbl M CXEMaTHYHbIE PUCYHKHM HM3YUYEHHBIX TEXHUYECKUX YCTPOICTB,
M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHYECKUX IPOLECCOB MpPH pEIIeHUH Y4eOHO-NPAKTUYECKHX 3ajad,
OINITUYECKHE CXEMBI JIJIsl TIOCTPOEHUS M300pakeHUH B MJIOCKOM 3epKajle U coOMparole JIMH3e;

" IPUBOJAUTH TPUMEPHI (HAXOMUTh WHGPOPMAIMIO O TpUMepax) IMPAKTHUECKOTO HWCIOIH30BAHUS
¢u3nvecknx 3HAHWKH B TIOBCEJHEBHOW >KM3HHM JUIa oOecrieueHHst O€30MacHOCTH TPH OOpalleHUH ¢
npubopaMH ¥ TEXHUYECKHMHU YCTPOWCTBAMH, COXPAaHEHHS 3I0POBBS U COOIIOICHUS HOPM SKOJIOTHYECKOTO
MOBEICHUS B OKPYKAIOLIEH CPENIE;

" OCYIIECTBIISITh TIOMCK HWHGpOpManuu (U3NIECKOTO coaepkaHusi B HHTepHETe, CaMOCTOSTENHHO
(bopMyIHpys TTOMCKOBBIN 3aMpOC, HAXOAUTH IMYTH ONPEICICHHs JOCTOBEPHOCTH TTOyYeHHONH HH(OpMAIHH
Ha OCHOBE MMEIOIINXCSl 3HAHUI U TOTIOJTHUTEIIFHBIX HCTOYHHUKOB;

" JICTIOJTB30BaTh MPH BBITOJHEHUN YYEOHBIX 33aJJaHUH HAyYHO-TIOMYISIPHYIO JINTEpaTypy pu3maeckoro
COZIep KaHusl, CIIPABOYHBIE MaTepHalbl, pecypchl ceTn VHTepHeT, BiafeTh MpuéMaMu KOHCIIEKTHPOBAHHS
TeKcTa, IpeodpazoBaHusl HHGOPMAIIMU U3 OJHONW 3HAKOBOW CHUCTEMBI B IPYTYIO;

® cO3/1aBaTh COOCTBEHHbIE MMCbMEHHbIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(OPMAIIMH U3 HECKOJIBKUX
HUCTOYHUKOB (U3UYECKOTO COACpKAHMSI, MyOIMYHO TMPEACTABIATh Pe3yibTaThl MPOCKTHOW WM
HCCIIeIOBATENLCKON JESTENILHOCTH, TIPU 3TOM T'PAMOTHO HCIOJIb30BaTh M3YUYCHHBINH MOHSATHIHBIN ammapaT
M3y4yaeMoro paszena (U3MKM M COINPOBOXKIATh BBICTYIUIEHHE MpE3eHTalMed ¢ y4éToM 0CcOoOeHHOCTEH
ayTUTOPUH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUME

7 KIIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne (uudpossbie)
HanmeHnoBaHue pa3iaeioB 4 TeM IPOrpaMMbl Konrpoasusie  IIpakruueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUHU OKPYKAKIIEr0 MUPa
bubmuorexa [JOK
11 Pusiica - Hayka 0 HpHPOAC 2 https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
12 Pusirieckie BeMH HibI 2 L https://m.edsoo.ru/7f416194
. bubnuorexa [JOK
1.3 EcTtecTBeHHOHay4HBIH METO/ MO3HAHUS 2 1 https://m.eds0o.ru/7f416194
Hroro no pazneny 6
Paznen 2. [lepBoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
21 CTpoenne pelectsa . https://m.edsoo.ru/7f416194
2.2 JIBr>keHue U B3aUMOJICHCTBHE YaCTHI] BEIeCTBa 2 1 bubmorexa LHOK
' A Hset https://m.eds00.ru/7f416194
bu6nmoreka [JOK
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2 hitps://m.edso0.ru/7f416194
Hroro no pazaeny 5
Pa3nen 3. /IBu:KeHNe U B3aUMO/IeiicTBHE TeJl
bu6mmorexa [IOK
31 | Mexanusieckoe ABiKenNe 3 https://m.eds00.ru/7f416194
bubmuoreka [JOK
3.2 HHeprus, Macca, II0THOCTS 4 1 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
33 Cuma. Bugst cut 14 . 2 https://m.edsoo0.ru/7f416194
Hroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
4.1 ‘ HNasnenue. llepenaya nasineHust TBEPABIMU TEIAMU, )KUAKOCTIMU 3 bubmuoreka [IOK
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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U razaMu https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
4.2 flannerie xuaxocTh > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 Amocheproe rapierme 6 https://m.edso0.ru/7f416194
. N bu6mmoreka [IOK
4.4 JleficTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEIIO 7 2 3 https://m.eds0o.ru/7f416194
Hroro no pazaeny 21
Pa3znea 5. Pa6ora u MOIHOCTB. JHEPrust
bu6mmoreka [IOK
>1 Pabora n mommocTs 3 L https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
52 HpocTsie MexaHHsMEI > L https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexanirieckas oHepris 4 1 1 https://m.edso0.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpems 3
O01mee KOJIMYECTBO YACOB IO MPOrpaMme 68 4 12
8 KUIIACC
KosmuecTBo yacos JJIeKTPOHHBIE
Ne (undposbie)
HaumeHoBaHue pa3/iesioB U TeM NPOTrPAMMbI KonTpoJbHbIe IIpakTuyeckue
n/n Bcero oOpa3oBaTejibHbIEC
padoThI padoThI
pecypchl
Pa3nen 1. TeruioBble siB1eHUS
11 CtpoeHune U CBOMCTBA BEIIECTBA 7 bubmorexa LHOK
' P - https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Terosste mpoueccet 21 L > https://m.edsoo.ru/7f4181ce
Hroro no pazmeny 28

Pa3nes 2. DinekTpuyecKue H MATHUTHBIE SIBJICHUS
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21 DNeKTpUYECKUe 3apsiibl. 3apsKEHHBIE Tella U UX 7 1 bubnmoreka [JOK
' B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 IToCTOSITHHBIN 3JIEKTPUUECKUIA TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
23 Martiritbe ABICHIS 6 L 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 DICKTPOMATHHTHAS HHAYKUHS 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PesepBHOE Bpems 3
O01ree KOJIMYECTBO YACOB M0 MPOrpamMme 68 4 14.5
9 KJIACC
KosnuecTBo yacos DJIeKTPOHHbIE
Ne (uudgpossbIe)
HaumenoBaHue pa3/ieioB M TeM NPOIrPaMMbI KoHTpoJbHbIE IIpakTHyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoTshI padoThI
pecypcebl
Pazgea 1. Mexann4yeckue siBJIeHUS
bu6nmoreka [JOK
1.1 MexaHn4yecKkoe ABUKEHUE U CTIOCOOBI €r0 ONMUCAHUS 10 1 hitps://m.edsoo.ru/7f41ada6
. bubnuoteka [JOK
12 BaanmozeficTexe Tex 20 L 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3aKOHEI COXpaHCHHS 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2. Mexanuyeckne KoJe0aHUs U BOJHbBI
bu6mmorexa [IOK
2.1 MexaHn4YecKHe KoJieOaHus 7 3 httos://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 MexaHuueckre BOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f4lada6
Hroro no pazmeny 15

Pa3nen 3. DieKTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI
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bubmuoreka [JOK

3.1 DNIEKTPOMarHUTHOE M0JI€ U AIEKTPOMAarHuTHbIE BOJIHbI 6 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazueny 6
Pa3nen 4. CBeToBbI€ AAIBJICHUSA
bu6mmoreka [IOK
4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 2 https://m.edsoo.ru/7f4lada6
bubmuoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHE TIPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
4.3 Paznosxenue 6enoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f4lada6
Hroro no pazgeny 15
Pa3gen 5. KBanToBble iBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 httos://m.edsoo.ru/7f41ada6
bu6nmoreka [JOK
52 (CTpOCHi1e ATOMHOIO A1pa 0 L https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SInepHble peakiu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaI0IIMIT MOAYJIb
6.1 [ToBTOpenue u 0000IIeHNE coepkaHus Kypca (pu3uku 3a 7-9 9 9 bubmuoreka [IOK
' KJ1acc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
O01uree KOJMYECTBO YACOB M0 MPOrpamMme 102 27
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ITOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
N KoauyecrBo yacos JJleKTPpOHHBbIE LU (PPOBHIE
I /;1 Tema ypoka Beero Konrpoabnsie IIpakruueckue oOpaszoBaTe/bHbIE
padoThI padoThI pecypchl

1 ZI;IIZI;I{IIC/IB;I — HayKa o npupoje. Ssnenus npuponsl. dusnueckue 1 hitps://m.eds00.ru/3c9c9366

5 MexaHn4ecKue, TEIIOBbIC, JICKTPUIECKUE, MATHUTHBIC, 1 https://m.edsoo.ru/dfLf6fb8
CBETOBBIC, 3BYKOBBIC SIBIICHUS

3 dusnyeckue BeITUIUHBI U UX U3MEPCHUE 1 https://m.edsoo.ru/6185e41e

4 VYpoxk-uccnenopanue "V3MepeHue TeMnepaTypsl HpI/'I‘ HIOMOIIIH 1 1 https://m.eds00.ru/2312c9d7
’KHUKOCTHOTO TEPMOMETPA U JaTYMKA TEMITEPATYPhI
Kax ¢usuka u qpyrue eCTeCTBEHHbIC HAYKH U3y4aroT MPUPOLY.

5 EcrecTBeHHOHayuHbII MeTO o3HaHMs. Onncanne Gu3nIecKux 1 https://m.edsoo.ru/3842f3a4
SIBJICHHH C TIOMOIIBIO MOJIEIIEH
Vpoxk-uccnenoBanue "TIpoBepka runoTe3bl: AalbHOCTh MONETa

6 HIapHKa, MyIIEHHOTO TOPU30HTAIILHO, TEM OOJIBIIIE, YeM OOJTbIIe 1 1 https://m.edsoo.ru/145e7ble
BBICOTA IMycKa"

; Crtpoenue BeniecTBa. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE 1 https://m.edsoo.ru/12a57dbb
CTpPOEHHE BEIIeCTBa

8 JIBMOKEHUE YaCTHI] BEIECTBA 1 https://m.edsoo.ru/bcdf4162

9 Vpoxk-uccrnenoBanne «OMBITH 0 HAOIIOIECHHAIO TETJIOBOTO 1 1 https://m.edsoo.ru/dc28d455
PACIITPEHUSI Ta30B»

10 ArperaTHbIE COCTOSIHHS BEIIECTBA 1 https://m.edso0.ru/93dd87d7
B3anMOCBs3b MEKTy CBOWCTBAMHU BEIIECTB B Pa3HBIX arperaTHhIX

11 COCTOSIHUSIX U MX aTOMHOMOJICKYJISIPHBIM CTPOCHHUEM. 1 https://m.edsoo.ru/bb22e4a5
Oco0EeHHOCTH arperaTHBIX COCTOSTHUN BOIBI

12 MexaHnyeckoe IBIKeHHE. PABHOMEpHOE 1 HEPABHOMEPHOE 1 https://m.edsoo.ru/43ceab19
JBUKCHHE

13 Ckopoctb. EnuHuIIBI cCKOpOCTH 1 https://m.edsoo.ru/fdd6c394

14 Pacuer myTH U BPEMEHU JIBUIKCHHS 1 https://m.edsoo.ru/f1164e28

15 Wueprus. 3akoH uHepiwn. B3anmoeiicTBre Tea Kak IpUIrHa https://m.edsoo.ru/7b9b482e
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HU3MCHCHUA CKOPOCTU ABUKCHUS TCIT

IInoTHOCTB BE€IICCTBA. Pacuer Macchl 1 00bEMA TeJIa 0 €ro

16 https://m.edsoo.ru/4cd7ale8
IUIOTHOCTH

17  Jlaboparopnas pabota «OnpenelieHre IOTHOCTH TBEPIOTO TeIa» https://m.edsoo.ru/766f1f89

18 Pemenue 3amayu o teme "TlmoTHOCTH BemecTa"” https://m.edsoo.ru/3f769a5a

19 Cuiia KaK XxapakTepHCTHKA B3auMozencTBus Tea. Cuia ynpyrocTH. https://m.eds0o.ru/2546928¢
3axoH ['yka

20 Jlaboparopuas pabora «3ydenue 3aBHCHMOCTH PACT:DKEHH https://m.edsoo.ru/afbdabdd
(medopmaniuu) Ipy>XKMHBI OT TPUIIOKEHHOUW CHJIBD»

21 SBnienue tarotenus. Cuia TSHKECTH https://m.edsoo.ru/5f763ae9

99 CBs3b MEXKTY C'I'/IJ'IOI/I TSDKECTH If Mmaccoii Tesa. Bec Tena. Pemenne https://m.eds0o.ru/511caddf
3aga4 o teme "Cuia TshKeCTH

93 Cuiia TSOHKECTH Ha JPYruX IUiaHeTax. Gusnyeckue XapakTepUCTUKU https://m.eds0o.ru/384f287b
TUIaHeT

24  W3mepenwue cui. JluHamomeTp https://m.edsoo.ru/f6639f2d

25 Bec tena. HeBecomocTh https://m.edsoo.ru/594bb9cd

26 CJIo;KeHIEe JIBYX CHWJI, HAIPABJICHHBIX 110 OJHOM MPSIMOIA. https://m.edsoo.ru/62e1ae35
PaBHOzelicTBYrOIIAs CHIT

27 Pemenue 3amau o reme "PaBHoneicTByOMIAs CrT” https://m.edsoo0.ru/78755da8

28 TpeHue ckonbKXeHNs U TpEeHUE MOKos. TpeHne B Ipupoe u hitps://m.eds0o.ru/8481b4bd
TEXHHUKE
Jlabopartopnast pabota «/3yueHne 3aBUCUMOCTH CHJIBI TPEHHSI

29 CKOJIBYKCHHUS OT CHJIBI JJABJICHUS M XapaKTepa COMPHKACAIOIINXCS https://m.edsoo.ru/99ea5ef7
ITOBEPXHOCTEW»

30 Pemenwue 3ana4 Ha onpeseieHne paBHOACHCTBYIOIIEH CHITBI https://m.edso0.ru/38b267b8

31 Pemenue 3agau no remam: «Bec Tenay, <:Fpa(1)nqecxoe https://m.edsoo.ru/f2fbfbaa
u3obpaxenue cuin, «Cuibl», «PaBHOACHCTBYIOIIAS CHI»
KonrpoinpHas padoTa no remam: «MexaHHYECKOE BIKCHUEY,

32 «Macca, motHOCTBY, «Bec Tenay», «['paduueckoe n3odpakeHue https://m.edsoo.ru/33fe531c
cuiny, «CHuiabDy

33 JaBnenne. CriocoObl YMEHBIICHHS U YBEIIMYCHHUS TaBICHHS https://m.edsoo.ru/e56bd875
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JlaBieHue ra3a. 3aBUCMMOCTD JIaBJICHHS raza oT 00béMa,

34 https://m.edsoo.ru/41e7cach
TEMITEPaTyPhI

35 [Mepenava naieHus TBEPABIMU TEJIAMH, XKHIKOCTIMH U ra3aMu. https://m.edsoo.ru/cfh73461
3akoH [lackans

36 JlaBiieHHE B )KUKOCTH U ra3e, BbI3BAHHOE JICHCTBHEM CHJIBI https://m.eds00.ru/8e8367b5
TSHKECTH

37 Pewenne 3amau no reme «JlaBiaeHue B KUAKOCTH U rase. 3aKoH https://m.edsoo.ru/3cof6fad
[Tackainsa»

38 Co001maroImecs: CoCy/bl https://m.edso0.ru/384621b8

39 I'mapaBaruecKuii mpece https://m.edsoo.ru/f6417cad

40 | Manowmetpsl. [TopiiHEBO# KUIKOCTHBIN HACOC https://m.edso0.ru/1f58766b
Atmocdepa 3emun. [IpudrHbI CYIIECTBOBAHUS BO3IYIITHOM

41 00071049k 3eMiii. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT https://m.eds00.ru/9249b692
BBICOTBI HaJl YPOBHEM MODSI

42 Bec Bo3ayxa. ATMocdepHoe naBiIeHue https://m.edsoo.ru/ccd4dad5

43 | Usmepenue atmocdepHoro nasinerus. Onsit Toppudemnu https://m.edsoo.ru/22f14fba

44 3aBHCHMOCTH aTMOC(EPHOTO JaBJACHHS OT BBICOTHI HaJl YPOBHEM https://m.edsoo.ru/6c48¢524
MopsI

45 Bapometp-anepona. ATMOcepHOe TaBiICHNE Ha PA3TMIHbBIX https://m.eds0o.ru/e7a99517
BBICOTaX

46 | Pemenue 3amau no teme "ATMocdepHoe naBieHue" https://m.edsoo.ru/c12835a8

47 JleficTBHE KUIKOCTH M Ta3a Ha MOrPY)KEHHOE B HUX TEJIO. https://m.edsoo.ru/ac71c7fa
ApxumesioBa cuia

48 Ha?opaTopHafI paborta «OrnpeeneHne BpITATKUBAIOIEH CHITBI, https://m.eds0o.ru/3749d5cc
JEWCTBYIOIIECH Ha TEJIO, OTPYKEHHOE B KUIKOCTH

49 JlabopartopHas pa6(3Ta 0 TEME «I/ICCj'ICIIOBaHI/Ie 3aBHCHUMOCTH Beca https://m.edsoo.ru/3c11398¢
TeNa B BOJIE OT 00bEMa MOTPYKEHHOM B )KUIAKOCTD YaCTH TeJIa»

50  IlnaBanue Tex https://m.edsoo.ru/celf25ac

51 JlaGopatopnas padora "KoHcTpynpoBaHue apeoMeTpa KK ) https://m.edsoo.ru/cedagf8a
KOHCTPYHUPOBAHKE JIOAKHU U ONPEIeICHUE ¢€ TPY30I0IbEMHOCTH

52 Perrenue 3amau mo tremam: «IlnaBanue cyaoB. BozgyxormaBanuey, https://m.eds00.ru/3373694e
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«/laBiIeHME TBEPABIX TEN, KUIAKOCTEU U Ta30B»

53 Mexanudeckas pabora 1 https://m.edsoo.ru/8a8cac47

54 MortHoCcTh. EAUHUIBI MOIITHOCTH 1 https://m.edso0.ru/4395592e

55 YpOK:I/ICCJ'Ie,I[OBaHI/Ie 'I"acqu MOIIIHOCTH, Pa3BUBAEMOI1 ITpH 1 1 https://m.edsoo.ru/8e9f821a
HOobEME TI0 JIECTHUIIE

56  IIpoctbiec MexaHu3Mbl. Peryar. PaBHOBecHe cuit Ha pbryare 1 https://m.edsoo.ru/1283aa34

57 KOHTpOJ'IbEIa}I pabora 1o Teme «IEaBneHI/Ie TBEPABIX TEJ, 1 https://m.edsoo.ru/3c391d99
KHUJKOCTEH M ra3oBy» / Becepoccuiickas mpoBepoyHas padboTa
PesepBHblii ypok. Pabora ¢ Tekcramu 1o teme «/laBinenue

58  TBEpHBIX Tel, KUIKOCTEH U ra3oBy» / Becepoccuiickas mpoBepoyuHast 1 https://m.edso0.ru/76988618
pabora

59 Peryaru B TexHuke, 6BIT}: u nnpupoze. Jlaboparopnas padora 1 05 https://m.edsoo.ru/85ed83ce
«MccnenoBanue ycioBHi paBHOBECHS PbIUara

60  Pemenue 3ama4 rmo Teme «Y CIOBUS PAaBHOBECHUS pblyara 1 https://m.edsoo.ru/6d1cdc72

61 KoadduuneHt noneznoro aedcTBust li/IexaHI/ISMa. JlaGopatopHas 1 05 https://m.edsoo.ru/8a91d11d
pabota «M3mepenue KI1Jl HakTOHHON TIOCKOCTH»

62 Pemenwne 3amau mo teme "Padora, momiHocTs, KITI" 1 https://m.edsoo.ru/ab3c7eaf

63 Mexannyeckas sHeprusi. KuneTndeckas v moTeHIMAIbHAS 1 https://m.edsoo.ru/2delcc24
SHEPTUs

64 3aKOH COXpaHCHUS MEXaHHUECKOW dHEPTUU 1 https://m.edsoo.ru/92e9efac
VY POK-3KCIIEPHMEHT TI0 TeMe "DKCIIePUMEHTAIBHOE ONpeIeIeHUE

65 M3MEHEHMs KHHETHYECKOW U MOTeHLIMAIIbHOW SHEPT U MpU 1 1 https://m.edsoo.ru/fbb989ba
CKaThIBAaHUH TeJIa 110 HAKIOHHOW TTOCKOCTH"

66  KoutposbHas pabora o teme «PaboTa 1 MOIIHOCTh. DHEPTHSI» 1 https://m.edsoo.ru/1a4d3478

67 Pe3epBHBII:{ ypok. Pabora ¢ Tekctamu o teme "MexaHHYecKoe 1 https://m.edso0.ru/355411fe
JBIKCHUE

68 Pe3epBHbIit ypok. Pa6"oTa ¢ Tekctamu 1o Teme "Pabora. 1 https://m.eds00.ru/281b265¢
MoutHoCTb. DHEprus

O0uree KOJMYECTBO YACOB IO MPOrpamMme 68 12
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8 KVIACC

KoauuecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Tema ypoxa Kontpoasnbie IIpakTudeckue o0pasoBaTejbHbIe
n/n Bcero
padoThI padoThI pecypcbl

1 OCHOBHBIE TIOJIOKEHHST MOJIEKYJIIPHO-KHHETUIECKOM TEOPUH 1 1 https://m.edso0.ru/4b6b1523
UX OIBITHBIEC MTOTBEPIKICHHSI

2 Macca u pa3mep aTOMOB U MOJIEKYT 1 https://m.edso0.ru/51284758

3 Moenu TBEPIOTO, JKUAKOTO U Ta3000Pa3HOT0 COCTOSHHIA 1 https://m.eds00.ru/7236c9f9
BEIECTBA
OObsiCHEHHE CBOMCTB TBEPIOTO, KUIKOTO U ra3000pa3HOro

4 COCTOSIHUI BEIIECTBA HA OCHOBE MOJIOKEHHIH MOJIEKYJISAPHO- 1 https://m.eds00.ru/94849842
KAHETUYECKOU TEOPUH

5 Kpucramuimdeckue u aMmopgHbie Tena 1 https://m.edso0.ru/5d25b3dd

6 CMauuBaHUE U KaWLISPHOCTh. [IOBEpXHOCTHOE HATSHKEHUE 1 https://m.edsoo.ru/8bb5494b

7 TeroBoe pacuIMpeHne U CKaTue 1 https://m.edsoo.ru/42dc6eaf

3 Temneparypa. CBs3b TeMITEPATYPhI CO CKOPOCTHIO TETLIIOBOTO 1 https://m.eds00.ru/767b611b
JIBMDKCHUS YaCTHI]

9 Buytpennss sneprusi. CnocoObl ”3MEHEHUs! BHYTPEHHEH 1 hitps://m.edsoo.ru/7a161b6d
SHEPTUH

10 Bunsl Temonepenaun 1 https://m.edsoo.ru/e5c7ce2c

11 ypOuK-KOH(l)epeHIII/ISI ITpakTHYECKOE MCIIOIb30BAHNE TCHJ‘IOB?IX 1 1 https://m.edsoo.ru/47298¢48
CBOMCTB BEIIECTB M MAaTEPHAJIOB B IENIAX DHEPTOCOEPEKEHUS

12 KomnuecTBo TemnoTel. Y aenbHas TEMIOEMKOCTh 1 https://m.edsoo.ru/eb498cle

13 VYpaBHeHue TernoBoro 6ananca. TermiooOMeH U TemoBoe 1 https://m.edsoo.ru/6aef5eca
paBHOBECHE

14 JlaboparopHast pabota I/Iccvne):LOBaHHev SIBJICH'I:I}I TEII000MeHa 1 1 https://m.edsoo.ru/b1634a45
[PU CMEITUBAHUHN XOJIOAHOW U rOPsSTYE BOIBI

15 Pacuer xonmuuecTBa TEIUIOTHI, HEOOXOAUMOTO JIJIsl HATPEBAHHUS 1 https://m.edsoo.ru/fd21c3d1
TeJla U BBIJCISIEMOTO UM MTPU OXJIAXKICHUH

16 JlaGopatopHnas pabota "OnpezneneHue yaenbHON TEII0EMKOCTH 1 1 https://m.edsoo.ru/aabfo721

Berecrsa"
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17 DHeprus TOILIMBA. Y JieTbHAS TEIUIOTa CTOPAHUS https://m.edso0.ru/2cf8923b

18 [InaBneHue U OTBEpACBaHUE KPUCTAJUIMYESCKUX TeJl. Y IebHast https://m.eds0o.ru/5c93abab
TEIUIOTa ITaBJICHHS

19 Jlaboparopuast pfl60Ta Omnpenenenue ynenbHON TETUIOTHI httos://m.eds00.ru/9ch89b68
IUTABJICHUSI JIb/IA

20 [TapooOpa3oBanue u KoHAcHCaIus. Vcnapenue https://m.edsoo.ru/943361ac
Kunenwue. Y enpHas TEIIoTa mapooopa3oBaHusi U KOHICHCAIIUH.

21 3aBUCHMOCTB TEMIIEPATyphl KUIICHUS OT aTMOC(HEpHOTro https://m.edsoo.ru/e4c6ce3f
JaBJICHHS
Bnaxxnocts Bozayxa. Jlaboparopnas padota "OnperesneHue _

22 . b https://m.edsoo.ru/17eeb2af
OTHOCHUTEJIBHON BIAXKHOCTH BO31yXa

23  Pemienue 3a7a4 Ha ONpeieNiCHHE BIAKHOCTH BO3IyXa https://m.edso0.ru/9f97285d

24 [MpuHIwner paboThl TEIOBBIX ABurateseil. [laposas TypOuHa. https://m.edsoo.ru/al4fLdbe
JIBUraTenb BHYTPEHHErO CropaHusl
KIT .T

o5 )l TETUIOBOTO JBHTATE . TeMIOBEIe ABUTaTel 1 3aIlluTa https://m.eds0o.ru/cLc67641
OKPYKaromiei cpebt

26 3aKOH COXpaHEHHS ¥ MPEBPAICHUS SHEPIHU B TEIUIOBBIX https://m.eds00.ru/89535a63
nporeccax
IT i "T

97 OJTOTOBKA K KOHTPOJIBHOM paboTe 1o Teme GHJ'IOBI)IS https://m.edsoo.ru/dfead3fc
siBJIeHus. VI3MEHEHHE arperaTHbIX COCTOSHHI BEIIECTBA

98 KoHnTposbHas padora IO TeMe Te"l'IJ'IOBBIe siBJIeHHs. 3MeHeHne https://m.edsoo.ru/64eb96.1f
arperaTHbIX COCTOSIHHI BEIIECTBA

29 Onektpusaiys Tel. [IBa pojia 3JeKTPHUUYSCKUX 3apsI0B https://m.edso0.ru/17ef865b

30 YPOK-I/ICCJICI[OBaHI:I'C DreKTpHU3alys TeJI HHAYKIHEH U mpu https://m.edsoo.ru/Lde2a6dc
COTMPHKOCHOBEHHHU

31 B3aumoseiicTBue 3apsokeHHbBIX Tell. 3akoH Kynona https://m.eds00.ru/9753c836

39 DnekTpryeckoe moie. HanpsukeHHOCTD SMEKTPHHECKOTO TOIIA. https://m.edsoo. (/4677742
[TpUHIKIT CYTIEPHIO3UIIMHI HIEKTPHUCCKUX TTOJICH

33 Hocurenu snekTpuyeckux 3apsaaoB. DJIeMEHTApHBIN 3apsi. https://m.edsoo.ru/d5afc8eb
Crtpoenune aToma
IT .

34 POBOIHUKH U UAICKTPUKH. 3aKOH COXPAHCHHUSI https://m.edsoo.ru/f2d4al34

SJICKTPHUYCCKOTO 3apsaaa
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Pemenue 3aaa4 Ha MPUMCHCHUC CBOICTB QJICKTPUICCKUX

35 https://m.edsoo.ru/5e7eadcc
3apsiioB

36 DJIEeKTPUYECKUI TOK, YCIIOBHS €r0 CyIIeCTBOBaHUs. MICTOUHUKH https://m.eds0o.ru/67367ddc
AIIEKTPHYECKOTO TOKA

37 JIefCTBUS 3JEKTPHYECKOTO TOKA https://m.edsoo.ru/aele7251

38 Ypok-uccieIoBanmue I[eHCTfHe AIIEKTPHYCCKOTO TOJIS Ha 1 https://m.edsoo.ru/Lb724c3e
[IPOBOIHUKHU M JUIJICKTPUKU

39 DJIEKTPUUECKUI TOK B METajlIaX, )KUIKOCTAX U Ta3ax https://m.eds00.ru/23935322

40 DJeKTpHYECcKas 1eb U €€ COCTaBHbIC YaCTH https://m.edsoo.ru/e19acc53

a1 Cuna Toxka. JlabopaTtopHas '1')a60Ta Nsmepenue u 05 https://m.eds0o.ru/d67176b6
pEryJIUpOBaHKUE CHJIBI TOKA

4 ?J‘ICKTpI/I‘leCKOG HanpspkeHue. BoasTMerp. JI”a6opaTopHa;1 pabora 05 https://m.eds0o.ru/6a219ef8

W3mepenune v perympoBaHne HAPSHKECHHSI

43 ComnpoTuBJICHHE MPOBOIHUKA. Y ICITBHOE COMPOTUBIICHUE https://m.eds0o.ru/98¢1226
BEIIECTBA
JlaGopaTopHas paboTa "3aBHCUMOCTH JIEKTPUIECKOTO

44 COIPOTHBIICHUS MPOBOJIHUKA OT €T0 JUIUHBI, TUTOIIAIN 1 https://m.edso0.ru/8852b3cf
MONEPEYHOr0 CeYEHUs1 U MaTepuana"

45 3aBUCHUMOCTD CHJIBI TOKA OT HampsbKeHHs. 3akoH OmMa Jist hitps://m.edso0.ru/224862ac
ydacTKa [eru
JlaGopatopHnas padora "VccienoBaHre 3aBUCUMOCTH CUJIBI TOKA,

46 UYIIETO Yepe3 Pe3nCTOp, OT COMPOTUBIICHUS PE3UCTOPA U 1 https://m.edsoo.ru/8fbc7c5a
HapspKEeHUs Ha pesucrope”

47 [MocnenoBarenbHOE ¥ MApAIICTBHOE COSAUHEHHUS TIPOBOTHUKOB https://m.edsoo.ru/73f4d541
JlabopatopHnast pabota "TIpoBepka npaBuiIa CIOXKEHUS

48 HaAMpPsDKEHUH TIPU TTOCTIEI0BATETIHHOM COSTUHEHUH JIBYX 1 https://m.edsoo.ru/9fec21e2
pe3uctopoB”

49 Jlaboparopnast pabora "IIpoBepka npaBI/‘I‘na JUISL CUJTBI TOKA TIPH 1 https://m.eds0o.ru/6b9fd546
napajuieIbHOM COSTHHEHUH PE3UCTOPOB

50 Pemienue 3amau Ha npuMeHeHue 3akona Oma 1 pa3IuaHOTO httos://m.eds00.ru/24e36972
COCIMHEHUS POBOHUKOB

51 PaboTa 1 MOIITHOCTH 3JIEKTPHYECKOr0 TOKa. 3aKoH J[Koyis- https://m.edsoo.ru/821f4c5b



https://m.edsoo.ru/5e7ea9cc
https://m.edsoo.ru/67367ddc
https://m.edsoo.ru/ae1e7251
https://m.edsoo.ru/1b724c3e
https://m.edsoo.ru/23935322
https://m.edsoo.ru/e19acc53
https://m.edsoo.ru/d67176b6
https://m.edsoo.ru/6a219ef8
https://m.edsoo.ru/98c1f226
https://m.edsoo.ru/8852b3cf
https://m.edsoo.ru/224862ac
https://m.edsoo.ru/8fbc7c5a
https://m.edsoo.ru/73f4d541
https://m.edsoo.ru/9fec21e2
https://m.edsoo.ru/6b9fd546
https://m.edsoo.ru/24e36972
https://m.edsoo.ru/821f4c5b

Jlenia

Jlaboparophnas padota "Onpezaernenne padboThl 1 MOIITHOCTH

52 | 1 https://m.edsoo.ru/dd1d4d66
AJIEKTPUYECKOTO TOKA

53 DJNEeKTpUYECKHUE IETH U MOTPEOUTENHN SIEKTPUIECKON SHEPTHU B https://m.edsoo.ru/f4fle71a
obITy. KopoTkoe 3aMbikaHue

54 ITocTOSHHBIE MATHUTEI, X B3aUMOJEICTBIE https://m.edso0.ru/6e766¢c29

55 Ypok-uccienoanue "V3yuenue mosieit mocToOSHHBIX MArHUTOB" 1 https://m.edsoo.ru/3ab2bd56

56 MarunuTHOe 1osie. MarHuTHOE 110J1e 3eMJIH M €ro 3HaUCHHE IS https://m.eds0o.ru/34fb13d5
KU3HU Ha 3emJie
[TonroToBka K KOHTPOJIBHOU paboTe MO TeMe "DIEeKTpHUIeCcKre

57 3apsi/ibl. 3apsDKEHHBIC Tella U UX B3auMoIecTBYs. [10CTOsSHHBIIM https://m.edso0.ru/325ebb45
AIEKTPUUYECKUN TOK"
KonTponbHas pabota no Teme "IiaeKTpUuuecKue 3apsibl.

58 3apspKeHHbBIC Tella U MX B3aMMOJCHCTBYS. [locTOSHHBIN https://m.edso0.ru/18b3ac5f
anekTpuueckuil Tok" / Beepoccuiickas nmposepouHas pabora

59 PesepBHbIit yp(v)K. Pev1'60Ta c TeKCTUaMH o tTeMe "TlocTostHHBIN hitps://m.edsoo.ru/713efeab
anekTpuyeckuil Tok" / Beepoccuiickas npoBepouHas pabota

60 OmnbIT OpcTena. MarHuTHOE MOJIe AJIEKTPUYECKOTO TOKA https://m.edsoo.ru/c81d38dd
MarsuTHO€ 1oJie KaTyIIKH ¢ TOKOM
[TpumeHeHne HIeKTpOMarHuToB B TexHHKe. JlabopaTtopHas

61  paGora "M3y4eHue NeWCTBHS MArHUTHOTO TOJISI HA TIPOBOJIHUK C 0.5 https://m.edso0.ru/d4f9896¢
TOKOM"
DJeKTpOoABUTATENb TOCTOSHHOTO ToKa. Mcronb3oBanue

62 AJIEKTPOBHUraTeNeil B TEXHHYECKUX YCTPOUCTBAX U HA https://m.eds00.ru/9c99adb7
Tpancnopte. JlaboparopHas pabota "KonctpynpoBanue u
u3ydeHue paboThl dNeKTpoiBUraTens"

63 OmnsiTel Dapajies. 3aKOH AIEKTPOMArHUTHOM MHIYKIIUH. hitps://m.eds0o.ru/2981e1db
[IpaBumo Jlenna
OnexTporerepaTop. CriocoObl MOTYYSHUS dTEKTPHISCKONR

64  oHepruu. DIEKTPOCTAHIMH Ha BO30OHOBIISIEMBIX HCTOYHHUKAX https://m.edso0.ru/d926dc7f
SHEPTUU

65 [ToaroToBka K KOHTPOJIBHON paboTe 1Mo TeMe "DIeKTPHUUECKUE U https://m.edsoo.ru/e35e6336
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MArHUTHBIE SIBJICHUS"

KontposbHas padota mo teme "DNeKTPUIECKUE U MarHUTHBIC

66 . 1 1 https://m.edsoo.ru/fc544d96
SIBJICHUS
67 Pe3epBHI:II/I ypok. Pabota ¢ Tekcramu no teme "TeroBbie 1 hitps://m.edsoo.ru/7d3485¢1
SIBJICHUS
68 Pe3epBHf:II/I ypok. PaboTta ¢ Tekctamu 1o Teme "MarauTHbie 1 hitps://m.edsoo.ru/46a7afas
SIBJICHUS
O011ee KOJMYECTBO YACOB 10 MPOrpamMme 68 4 14.5
9 KJIACC
No KoumyecrBo yacoB DJieKTpoHHbIe UG POBBIE
o /;[ Tema ypoka Beero KonTpoJibHbIe IIpakTuyeckue o0pa3oBare/IbHbIC
padoThbI padoTbI pecypchl
1 Mexanuueckoe aBHKeHne. MarepraabHast TOUKa 1 https://m.edsoo.ru/54c98fca
2 Cuctema orcuera. OTHOCHTEIIBHOCTH MEXaHHUYECKOTO JIBHIKCHHSI 1 https://m.edso0.ru/5¢869dc5
3 PaBHOMepHOE MPSIMONTMHEHHOE IBIKCHHE 1 https://m.edsoo.ru/bc342e86
4 HepaBHomepHoe npsimonuHeitHoe aBmkenne. CpenHss u 1 hitps://m.edso0.ru/9d51e741
MTHOBEHHAsI CKOPOCTh
5 [MpssmonuHeitHOE paBHOYCKOPEHHOE IBIKEHHE. Y CKOPEHUE 1 https://m.edsoo.ru/cbb4116b
6 CKOpOCTh MPSIMOJTMHEHHOTO PABHOYCKOPEHHOTO IBU)KCHHSI. 1 https://m.eds00.ru/2c456185
I'paduk ckopoctu
7 JlabopartopHas pabota "OnpeneneHue ycxopeHus Tena H'I')I/I 1 1 https://m.edso0.ru/dfd66c69
PaBHOYCKOPEHHOM JIBUYKEHHH 110 HAKIIOHHOH IIOCKOCTH
8 Cgobomuoe nagenue teir. OneiTel [anunes 1 https://m.edso0.ru/163cf472
9 PaBHOMEpHOE ABIDKEHHE 110 OKPY:KHOCTH. [Teprox u wacrora 1 httos://m.edsoo.ru/7a978b7a
oOpaienus. JIuHeliHast U yriioBasi CKOPOCTH
10 I{eHTpOCTPEMUTENIEHOE YCKOPEHUE 1 https://m.edsoo.ru/21f74al13
11 [epeeiii 3axon HetoroHna. Bektop cuib 1 https://m.eds00.ru/8776289d
12 Bropoii 3akon HeroToHa. PaBHoAeiiCTBYIOIIAs CrTa 1 https://m.eds00.ru/6b639d94
13 Tperwnii 3akon Herorona. Cyrepro3uiius Cui 1 https://m.edso0.ru/6155617e
14 Pemrenne 3a1a4 Ha mpuMeHeHNE 3aKOHOB HbloTOHA 1 https://m.edsoo0.ru/52e8393d
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15 Cwuuna ynpyroctu. 3akoH ['yka 1 https://m.edsoo.ru/ef3a2d7f

16 Pemrenue 3amay mo reme «Cua ynpyrocTu 1 https://m.edsoo.ru/3bf34e6c

17 JlabopatopHnas pabora «OmnpeesieHne )KECTKOCTH MPYKUHBD) 1 https://m.edsoo.ru/aa6e6bc3

18 Cua TpeHus 1 https://m.edsoo.ru/67bcdefb

19 Pewenne 3a1au no Teme «Cuiia TpeHUsI» 1 https://m.edso0.ru/97c5c938

20 Ha6opaT0pH'a'151 paborta "Onpenencaue kodhduirenTa TpeHus 1 https://m.eds0o.ru/78ff698¢
CKOJIbXKCHUS

21 Pemienue 3a)1'e'1q o Teme "3akonbl Hetotona. Cuiia ynpyrocru. 1 hitps://m.eds00.ru/885c63e1
Cwiia TpeHust

99 CuJia TSHKECTH M 3aKOH BCEMUPHOTO TATOTCHHS. Y CKOPCHHE 1 https://m.edsoo.ru/cAcha3c3
CBOOOTHOTO TIA/ICHUS

23 Ypoxk-koudeperuus "/[BmkeHue Ten BOKp'}'/I‘ rPaBUTALMOHHOIO 1 hitps://m.eds00.ru/6a48e5¢3
ueHTpa (Conneunas cucrema). ['anaktuku

24 Penienune %?z[aq o Teme "Cuiia TSDKECTH U 3aKOH BCEMUPHOTO 1 https://m.eds0o.ru/8b4dofe3
TSATOTEHHS

25 [MepBas kocMudeckas ckopocTb. HeBecOMOCTh U meperpy3ku 1 https://m.edsoo.ru/5f38dba5
PaBHOBecue marepuanbHOI TOUkH. AGCOTIOTHO TBEPAOE TEJO.

26 PaBHOBecHe TBEPIOTO TeNa C 3aKPETIEHHOH OCHIO BpaIllCHHS. 1 https://m.edsoo.ru/a351cela
MowmenT cunsl. LlenTp Tsxectn
PaBHOBecue marepuanbHONW TOUKU. AGCOITIOTHO TBEPIOE TEIIO.

27 PaBHOBecHe TBEPIOTO TeMa ¢ 3aKPETIEHHON OChIO BpaIllCHHS. 1 https://m.edso0.ru/6872abf4
MowmenT cuisbl. LieHTp TsxecTn

28 Pemenue 3amay o teme "MowmeHT cuibl. Llentp Tsxkectu" 1 https://m.edsoo.ru/77b2c6¢c5

29 [TogroroBka k KOHTpO\J:II)HOI/I pa6(')'Te 1o Teme "MexaHndeckoe 1 hitps://m.edsoo.ru/2bafb4s7
nBIDKeHNe. B3zanuMmonencTeue el

30 KOHTpOJIBIjaSI pa60Ta"Ho Teme "MexaHu4yecKoe JIBUKEHHUE. 1 https://m.eds0o.ru/fc25194b
B3aumoneiictBue Ten

31 Nmnynec tena. UMnynbe CUbl. 3va1<0H COXpaHEHUs UMITYJIbCA. 1 hitps://m.eds00.ru/251e6f13
Yupyroe u Heynpyroe B3auMoIeHCTBHE

32 Pemenne 3a1a4 no Teme "3aKOH COXpaHEHHs UMITyJIbca" 1 https://m.edsoo.ru/c3cceebl

33 Ypok-koHpepenmus "PeakTHBHOE ABMKECHHE B TIPUPOIE U 1 https://m.edsoo.ru/8b5e27f1
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TEXHHUKE"

34 Mexanudeckas paboTa U MOITHOCTb 1 https://m.edso0.ru/848ba637

35 Pabota cuibl TSKECTH, CHIIBI YIIPYTOCTH M CUIIBI TPSHHUS 1 https://m.edsoo.ru/d7a7¢c555
JIabopatopHuas pabora «OmnpeneneHne padboThl CHIIbI TPSHHUS TPH

36 pPaBHOMEPHOM JBHKEHUH TEJIa 110 TOPU30HTAIBLHOM 1 https://m.edso0.ru/667c837e
TIOBEPXHOCTHY

37 CBs13b sHeprun U padboThl. [loTeHnnanbHas sHeprus 1 https://m.eds00.ru/84817179

38 Kunernueckas sneprusi. TeopemMa 0 KHHETHUECKOM YHEPTUU 1 https://m.edsoo.ru/24d61ab5

39 3aKOH COXpaHCHHUsS DHEPTUU B MEXAHUKE 1 https://m.edso0.ru/24661f29

40 JIabopatopHas pabora «/3ydeHue 3aKoHa COXPAHEHHSI SHEPTUI 1 https://m.edsoo.ru/48838ca3

41 KonebareapHoe IBUKEHUE M €r0 XapaKTEPUCTUKU 1 https://m.edsoo.ru/7b9859af

42 3aryxarorue Kojedanus. BeiHyxaeHHbIe KojicOanus. PesoHanc 1 https://m.edsoo.ru/ad17f942

43 MareMaTH4eCKUi U MPYKUHHBIH MasTHUKA 1 https://m.edsoo.ru/4a6aa385

44 Ypok-uccnenoanne «3aBUCUMOCTD MIEPHOJIa KOJICOaHUH OT 1 hitps://m.edsoo.ru/b1c7271b
’KECTKOCTH MPYXHUHBI © MACChI TPy3a»

45 [peBparienue HEPrUK NPU MEXAHUYECKUX KOIEOaHUSIX 1 https://m.edsoo0.ru/8544337e

16 Ha6opaT013Hasi paborta «OrnpeneneHrue 4acToThl U IEPHoIa 1 https://m.edsoo.ru/bald1d4s
KOJIEOaHMIA TIPY)KUHHOTO MAsITHHKA)

. ancbu rpyon momBCLGRO % it o1 M0t 1S ! htos:/im.edso0 /5034651

48 Mexanunyeckue BoHbI. CBOWCTBA MEXaHHUYECKHUX BOJIH. 1 hitps://m.eds0o.ru/8ed367e7
ITpoobHBIE U MTOMIEPEYHBIE BOTHBI

49 YpE)K-KOHq)epeHuHﬂ "MexaHUYECKHEe BOJIHBI B TBEPIOM TeJI€. 1 https://m.edsoo.ru/ebd8d7b6
CelicMnueckue BOJIHBI"

50 3ByK. PacrpocTpaneHue u oTpakeHne 3ByKa 1 https://m.edso0.ru/8a594969

51 YPOK-I/ICCJ'ICH,Z[OBaHI/Ie "Habr0/1cHHE 3aBUCUMOCTH BBICOTHI 3BYKa 1 https://m.eds0o.ru/2b95f238
OT YaCTOTHI

52 ['pOMKOCTB 3BYKa M BBICOTA TOHA. AKYCTHYECKHI PE30HAHC 1 https://m.eds00.ru/699e3612

53 YPOK'KO,TIq)epeHHM "VIbTPA3BYK 1 HEGPA3BYK B IPUPOJC 1 https://m.edsoo.ru/ffc5cbba
TEXHHKE

54 [ToaroToBka K KOHTPOJIBHOM paboTe mo TemMe "3aKOHbI 1 https://m.edsoo.ru/b347159%
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coxpaHeHus. MexaHnueckue KoueOaHust U BOJTHBI"

KoHTposnbHast pabota 1o Teme "3aKoHbI COXpaHEHUSI.

55 " https://m.edsoo.ru/e9924b5e
MexaHudeckue KoineOaHusi U BOJHBI

56 DJIEKTPOMArHUTHOE TI0JI€. DJICKTPOMArHUTHBIC BOJTHbI https://m.edsoo.ru/45bbd19b

57 CBoiiCTBa JIEKTPOMArHUTHBIX BOJIH

- HLH .

58 Vpok-koupepentus "IIkana 37eKTpOMarHUTHBIX BOTH ) https://m.edsoo.ru/48f68a2d
Hcrosp30BaHUe AICKTPOMATHUTHBIX BOJIH IS COTOBOM CBSI3H

59 VYpok-uccnenopanue "M3yueHue CBOI/ICTB"BJ'IeKTpOMaFHI/ITHBIX https://m.edsoo.ru/3cfae84a
BOJIH C TMIOMOIIBI0 MOOMIIBHOTO TeedoHa
P

60 CUIEHHE 331" HA ONPE/IENCHNE SACTOTH M JTHHEL https://m.edsoo.ru/ebe362a6
3JICKTPOMATHUTHOMN BOJIHBI

61 :‘)J'Ief(TpOMaFHI/ITHa}I npupoa cBeta. CKkopocTh cBeTa. BoHOBbBIC https://m.eds0o.ru/ech99257
CBOMCTBa CBETa
n T 5 .

62 CTOYHHKH cBeTa. [IpsiMoNTMHEeiHOE paciipoCcTpaHeHHEe CBEeTa https://m.edsoo.ru/f3de5613
3armenus Connia u JIyHsl

63 3aKkoH oTpaxkeHHs cBeTa. 3epkaia. PenieHue 3amay Ha https://m.eds0o.ru/45e9f872
IpHUMEHEHHE 3aKOHA OTPAKCHUSI CBETa

64 [Mpenomnenue cBeta. 3aKOH MPEIOMIICHHUS CBETA https://m.edso0.ru/3c5ff9f5

65 [MTonHoOe BHYTpeHHEe OTpakeHHe cBeTa. Vcmoap30BaHue MOTHOTO https://m.edsoo.ru/4ed3afa2
BHYTPEHHETO OTPAXKCHHS B ONITHYECKUAX CBETOBOJAX
JlabopaTtopHas pabota "lccinenoBanue 3aBUCUMOCTH yTriia

66 IPEJIOMJICHHUS] CBETOBOTO JIy4ya OT yIJia MajeHus Ha FPaHHIe https://m.edsoo.ru/835faed9
"Bo3ayx-cTekino""

67 VYpok-koHpepenius "Mcnonb30BaHue MOTHOTO BH}'I'TpeHHeI‘O https://m.eds0o.ru/2ce88641
OTPa)KEHHUSI: CBETOBO/IbI, ONITHKOBOJIOKOHHAS CBA3b

68 JIun3bl. OnTHYECKas CHJIa JTMH3BI https://m.edsoo.ru/c6451cf4

69 [TocTpoenue nzobpakeHui B TMH3aX https://m.edsoo.ru/3b4b5e4f

20 Ha6opaTopraﬂ paborta "OnpeneuneHHe q')'OKyCHoro paccTosiHUS 1 https://m.eds0o.ru/911a47ch
OIITHYECKOHN CHIIBI COOMPAOIICH JINH3BI

71 Ypok-koH(pepenmus "OnTuiaeckre TMH30BbIe TPHOOPHI" https://m.edsoo.ru/5b79227a

72 ['1a3 kak onTHYecKas cucrema. 3peHue https://m.edsoo.ru/d7aa88af



https://m.edsoo.ru/e9924b5e
https://m.edsoo.ru/45bbd19b
https://m.edsoo.ru/48f68a2d
https://m.edsoo.ru/3cfae84a
https://m.edsoo.ru/ebe362a6
https://m.edsoo.ru/ecb99257
https://m.edsoo.ru/f3de5613
https://m.edsoo.ru/45e9f872
https://m.edsoo.ru/3c5ff9f5
https://m.edsoo.ru/4e43afa2
https://m.edsoo.ru/835faed9
https://m.edsoo.ru/2ce88641
https://m.edsoo.ru/c6451cf4
https://m.edsoo.ru/3b4b5e4f
https://m.edsoo.ru/911a47cb
https://m.edsoo.ru/5b79227a
https://m.edsoo.ru/d7aa88af

73 VYpok-koHdpepeniust "Jledektrr 3penus. Kak coxpanuts 3penue” 1 https://m.edsoo0.ru/4dc7b213
74 Paznosxxenue 6enoro ceera B ciekTp. OnbiTel HploTOHA. 1 hitps://m.edso0.ru/6eb8b874
Cro)xeHue CreKTpalbHbIX IBETOB. Jlucnepcust cBeTa
JlaboparopHas paboTa "ONBITHI 10 Pa3I0KEHUIO OEIIOTO CBETA B
75 CIIEKTP ¥ BOCIIPUATHIO LBETA MMPEIMETOB IPU MX HAOIIOICHUH 1 https://m.edso00.ru/b4867994
yepes IBETOBbIC (PMILTPHI"
76 VYpok-npaktukym "BosHoBbIC SBOI/ICTBa CBeTa: Iucrepcus, 1 https://m.eds0o.ru/Lb4e5e94
uHTephepeHIs U qUdpaKIus
77 Omneitel Pezepdopaa v miaHeTapHas MOJICNIb aTOMa 1 https://m.edsoo.ru/c36effb5
78 IMoctynatel Bopa. Moaens aroma Bopa 1 https://m.edsoo.ru/d5e656ba
79 I/ICHy(iKaHI/Ie Y MOTJIOIIEHUE CBETa aTOMOM. KBaHTHI. 1 hitps://m.eds00.ru/9fb5689b
JInnelyaTele CIIEKTPBI
80 Ypoxk-nipaktukym "HalOuroieHre ciekTpoB ucmyckanus' 1 https://m.edsoo.ru/83b9a577
81 PagroakTHBHOCTD ¥ € BHIBI 1 https://m.edso0.ru/8e724769
82 Ctpoenue aToMHOTO siapa. HykinoHHas Mozaenb 1 https://m.edsoo0.ru/2d85bef3
83 PannoaktuBHbIe ipeBparieHus. M30Torms 1 https://m.edsoo.ru/8b56a71d
84 Pemienue 3ama4 o teme: "PajinoakTHBHBIC TPeBpaIieHUs " 1 https://m.edsoo.ru/f241bbdc
85 [lepuon monypacmnana 1 https://m.edso0.ru/523a9317
86 YpOK-KOH(bepeHuHﬂ" PasinoakTUBHBIE U3JTYUYEHHS B IIPHPOJIE, 1 https://m.edsoo.ru/deadfed
MeUIINHE, TEXHUKE
87 SInepHble peakiuu. 3aKOHBI COXPAHCHHUS 3apAT0BOTO U 1 httos://m.edsoo.ru/cAcheTee
MaccOBOTO YHCE
88 DHeprus CBS3M aTOMHBIX sijiep. CBA3b MAacChl U YHEPTUHU 1 https://m.edsoo.ru/734f11cl
89 Pemenue 3amau o Teme "Snepusie peakuun” 1 https://m.edsoo.ru/5efa6f52
90 PeaK"III/II/I cuHTe3a u aenenus saep. Mctounnku sueprun ConHia 1 hitps://m.eds00.ru/2d7262¢2
u 3BE3]]
Ypok-koHnpepennus "Anepuas suepretuka. JlencTeus )
91 . " 1 https://m.edsoo.ru/bd4b6e5e
PaIMOAKTHBHBIX U3YYEHHUH Ha KMUBBIC OPTaHH3MBbI
[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME
92 "JJIEeKTPOMArHUTHOE TI0JI€. DJIEKTPOMArHUTHBIC BOJIHBI. 1 https://m.edsoo.ru/d9f1261a

KsanrosBrie sBienus"
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KonTtponbHas pabora no Teme "DIeKTpOMarHuTHOE T0JIE.
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MPOBEPSIEMBIE IIPEJMETHBIE PE3YJIbTATHI OCBOEHUSI OCHOBHOM
OBPA30BATEJIbHOI ITPOT'PAMMBI OCHOBHOI'O OBIIIETO OBPA3OBAHUS

7 KJIACC
Kon . .
DOBEDIEMOrD IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI 00pa30BaTeIbHOI NPOrpaMMbl
posep OCHOBHOT0 00111er0 00pa30BaHMA
pe3yabTara
11 HCII0JIB30BAaTh U3YUCHHBIC ITIOHATHUSA
1.2 pa3iauyarh SBJICHMS MO OIIMCAaHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,

JIEMOHCTPHPYIOIIUX JaHHOE (PU3NIECKOE SIBICHUE

pacrno3HaBaTh IPOSBICHHE U3YUYEHHBIX (PU3NYECKUX SIBICHUN B OKPYKAIOIIEM MHPE, B TOM
1.3 yuciie (pU3NYECKUe SIBICHUS B MPUPOJE, MPH 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a1ady B
y4eOHYI0, BBIIECTIATh CYIIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3UUECKUX SBICHHIMA

OIHMCHIBATh M3YYCHHBIC CBOWCTBA TNl W (DU3MUSCKUEC SIBIICHUS, WCIOIB3Ysl (PUINICCKUE
BEJIMYMHBI, TIPU ONUCAHWH TPABHIBLHO TPAKTOBATh (DM3MYECKHIA CMBICI HCIIOIh3yEeMbIX
1.4 BEJIMYMH, WX OOO3HAYEHHUS W EAUHUIBI (PU3NUECKUX BEIUYUH, HAXOIUTH (POPMYIIBL,
CBSI3BIBAIOIIUE JIAHHYIO (PH3MUYECKYIO BETMUMHY C JPYTUMU BEIIMYMHAMU, CTPOUTH TPaQUKH
W3YUYCHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEINYHH

XapaKTepu30BaTh CBOMCTBA TeJ, (U3NUECKUE SIBICHHS U MPOIECCHI, HCIOIb3Ys N3yUCHHbIE
1.5 3aKOHBI, TMPH 3TOM JaBaTh CJOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3alHCHIBATh €r0
MAaTeMaTHYECKOE BBIPAKEHUE

O0OBICHATH (I)I/I3I/I‘-ICCKI/IG SABJICHUS, ITPOLCCChI U CBOMCTBaA TCJI, B TOM YHCJIC U B KOHTCKCTC
CI/ITyaI_II/Iﬁ MMPAKTUKO-OPUCHTHPOBAHHOT'O XapaKTEpa: BBIABIATH NMPUUYUHHO-CICACTBCHHBIC
CBs3U, CTPOUTH 0o0BsicHEeHHE U3 1 — 2 JIOTHYECKHUX IIIaroB ¢ OHOpOﬁ Ha 1l — 2 HU3YUCHHBIX
CBOMCTBa (I)I/I3I/I‘-ICCKI/IX HBJ'IeHPIfI, (I)I/IBI/I‘IGCKI/IX 3daKOHa UJIK 3aKOHOMCEPHOCTU

1.6

pemate pacy€THble 3a7auyd B 1 — 2 [eHCTBUSA, MCNONb3yd 3aKOHBI U (OPMYIIBI,
CBsI3bIBAIOILME (PU3NYECKUE BEJIIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 3aJlauM 3alMChIBAaTh
1.7 KpaTKO€ yCJIOBHE, MMOACTABIATh (PU3NUECKHE BETUYMHBI B (JOPMYJIBI U MIPOBOJIUTEH PACUETHI,
HaXOJUTh CIIPaBOYHBbIE JaHHbIE, HEOOXOAWMBbIE [UIsl pEIIeHUs] 3ajad, OIEHUBATh
PEATMCTUYHOCTh OTYyYEHHON (PU3UYECKOM BETMYNHBI

pacrio3HaBaTb Hp06HeMBI, KOTOPLIC MOXXHO PpCHIUTH IPHU ITOMOIIU (bI/IBI/I‘IeCKI/IX MCTOIO0B, B
OIMMUCAHUHN HCCIICHOBAHUS BBIACIIATE ITPOBCPACMOC IMPECATIOJIOKCHUC (FI/IHOTGSy), pas3iiniaThb
U UHTCPIPECTUPOBATDH HOJ'Iy‘-ICHHBIfI pe3yiibTaT, HAXOAUTh OIIMOKHA B X0J€ oI1kbITa, ACIaTh
BBIBOJIBI ITO €T0 pE3yJIbTaTaM

1.8

MIPOBOJIUTH OMBITH MO HAOIOJIEHUIO (PU3MUECKUX SBICHUN MM (PU3MUECKUX CBOWCTB TEN:
1.9 (dbopMyIHMpOBaTH POBEPsEMbIE MPEANONIOKEHHS, COOUPATh YCTAHOBKY M3 MPEATIOKEHHOTO
000pyZI0BaHUs, 3alUCHIBATH X0/ ONBITa U (OPMYJINPOBATH BHIBOJIBI

BBITIOJHATH MpPsIMble U3MEPEHUS C MCMOJIb30BAaHUEM aHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB,
1.10 3anMchiBaTh TOKa3aHUS NPUOOpPOB € Y4E€TOM 3aJaHHOM aOCONIOTHOM MOTPEIIHOCTH
U3MEPEHUIN

MIPOBOJUTH HCCIECIOBAHUE 3aBUCUMOCTH OJHOM (DU3WYECKOM BEIWYMHBI OT APYrod ¢
UCTOJb30BAHUEM TMPSIMbIX HM3MEpPEHHH, YYacTBOBaThb B IJJAHUPOBAHUM Y4eOHOTO
1.11  uccnenoBaHus, COOMpPATh YCTAHOBKY M BBIIOJHATH M3MEPEHHUS, CIEAYS NPEIIOKEHHOMY
IU1aHy, GUKCUPOBATH PE3yIbTAThl MOTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIUYHH B BHUJE
MPEUIOKEHHBIX TaOJIUIl U TPAPHUKOB, AETaTh BBIBOBI 10 PE3yJIbTaTaM HUCCIIEI0BAHMS

MPOBOJIUTh KOCBEHHBIC W3MEPCHUS (PH3MUECKUX BEIHYWH, CIEAYS TPEITOKESHHON
1.12 WHCTPYKIIMU: TIPH BBIMIOJHEHUH WU3MEPEHUM COOMpPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY
BBIYUCIIATH 3HAYEHUE NCKOMOH BEITMYHHEI




1.13

co0JroIaTh MpaBuiIa TEXHUKU OE30MaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM

1.14

yKa3blBaTh MPUHLMUIIBI JEHCTBHUS MPUOOPOB M TEXHUUYECKHX YCTPOWCTB, XapaKTEpHU30BATh
MPUHLIMIIBI JCHCTBHUS U3YyYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C MOMOIIBIO HX
ONMCAaHUs, HUCIOJB3YS 3HAHUS O CBOWCTBAX (U3UYECKUX SBICHUM M HEOOXOAMMBbIE
(bu3nyecKkre 3aKOHbI U 3aKOHOMEPHOCTH

1.15

1.16

1.17

OPUBOAUTH TpUMEphl  (HAaXOAWTh HH(OpPMAIMIO O TpUMEpax) MNPAKTUYECKOTO
UCTOJb30BaHUS (PU3MUYECKMX 3HAHUKW B TOBCEAHEBHON KHM3HM s  0OecredeHus
0€30MaCHOCTH IPH OOpaIeHHH ¢ TPUOOpPaMU U TEXHHUECKUMH YCTPOHCTBAMH, COXPAHEHUS
3JI0OPOBBSI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO ITOBEICHUS B OKPYXKAIOIIEH cpere

OCYILICCTBJIATH 0T60p HCTOYHHUKOB I/IH(l)OpMaHI/II/I B CETH I/IHTepHeT B COOTBCTCTBHHU C
3aaHHBIM ITOMCKOBBIM 3aIllpOCOM, Ha OCHOBC HMCIOIIHUXCA 3HAaHUM U HYTCM CpaBHCHUA
Pa3JIMIHBIX HCTOYHHUKOB BBIACIIATH I/IH(bOpMaI_[I/IIO, KOTOpas ABJIACTCA HpOTHBOpeqHBOﬁ nin
MOJKET OBITH HCHOCTOBepHOﬁ

WCIOJIb30BaTh IPHU BBIIOJHEHUM YYEOHBIX 3aJaHUNl HAYYHOIONMYJISIPHYIO JIUTEpaTypy
(bu3MUECKOTO CoMep)KaHUs, CIIPABOUYHbIE MaTepualbl, pecypchl cetu MHTepHET, BialeTh
npuéMaMyu KOHCIIEKTUPOBAHUSI TEKCTa, peoOdpa3oBaHus WHGOPMALIMK U3 OJHOM 3HAKOBOH
CUCTEMBI B IPYTYIO

1.18

1.19

Kon
MpoBepsIEMOro
pe3yJbTara

co3/laBaTh COOCTBEHHBIE KpaTKHE NMHCbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE 2 — 3
MCTOYHHUKOB WH(pOpMaMu (PU3HYECKOTO COAEpKaHHs, B TOM YHCIE IyOJHMYHO [€NIaTh
KpaTKhe COOOIICHHs O pe3yJbTaTax MPOEKTOB WM YYEOHBIX HCCIEIOBAaHHN, MPH ITOM
IPaMOTHO HCIIOJIb30BaTh N3YYEHHBIN MOHATHHHBIN anmapar Kypca (GU3NUKH, COPOBOXKIATH
BBICTYIUICHHE NTPE3CHTAIUEN

IIpHU BBIITOJHCHUU y‘-Ie6HBIX IIPOCKTOB U HCCIIeJOBaHUI pacnpeacisiTh 0053aHHOCTH B
rpymnie B COOTBCTCTBHU C IMOCTABJICHHBIMU 3adadaMH, CJICIUTH 34 BBIIIOJIHCHUCM IIJIaHA
ﬂeﬁCTBHﬁ, aJICKBATHO OIICHUBATbH COOCTBEHHBII BKJIaA B JACATCIBbHOCTb TPYIIIIBI,
BBICTpanBaThb KOMMYHHUKATUBHOC B3aHMOﬂeﬁCTBHe, YUUTBhIBAA MHCHHUC OKPYKAIOIIHUX

8 KJIACC

IIpoBepsieMble MPeAMETHBIE Pe3yJIbTAThHI 0CBOEHUsI OCHOBHOI 00pa30BaTeILHOI MPOrpaMMbI
OCHOBHOTO 00111ero 00pa3oBaHus

11

1.2

HCITIOJIBb30BaTh IMOHATHA

pasinydaTtbe ABJICHHUA 110 OINHMCAHHWIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
ACMOHCTPUPYIOIIUX NAHHOC (I)I/I3I/I‘{CCKOC SIBJICHUC

1.3

14

pacro3HaBaTh MPOSIBIIEHHE U3YyYEHHBIX (DU3MUYECKHUX SBJICHUN B OKPYXAIOIIEM MUDPE, B TOM
yuciie (pU3NYEeCKue SIBICHUS B MPUPOJE, MPH 3TOM NEPEBOAUTH MPAKTUUYECKYIO 3a1ady B
yueOHYI0, BBIACIATh CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKN) (PU3UUYECKUX SIBICHUN

OIMCHIBaTh M3y4YCHHbIE CBOMCTBAa Tel M (U3MUECKUE SIBICHUS, UCHOIB3yd (uznueckue
BEJIMYMHBI, TPU ONUCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCHOIb3YEMBIX
BEIMYMH, OOO3HAUYEHUS W EAMHUIBI (PU3MUECKUX BEIUYMH, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIOIUE TAHHYIO (PU3HUECKYIO BETUUNHY C JPYTUMH BEIIMYMHAMHU, CTPOUTH Tpa(uKH
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUecKrX BEINUMH

1.5

XapaKTepu30BaTh CBOMCTBA TeJl, PU3NYECKUE SBJICHUS U MPOIIECCHI, UCTIOIb3YS N3YUCHHbIE
3aKOHBI, MPH OSTOM JaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHAa M 3alKCHIBaTh €ro
MaTeMaTHYeCKOE BhIPAXKECHHE

1.6

OOBSICHATH (PU3NYECKUE MPOIIECCHI U CBOWCTBA TN, B TOM YHCIIE M B KOHTEKCTE CHUTYaIUil
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIAT NPUUMHHO-CIEICTBEHHBIE CBA3U,




CTPOUTH 00BsCHEHHE U3 | — 2 JIOTHYECKUX LIaroB ¢ MOMOINbBI0 1 — 2 M3ydeHHBIX CBOWCTBA
bu3nUecKuX SIBICHUH, PU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemate pacy€THble 3aJa4yd B 2 — 3 [EHCTBUSA, HCIONb3yd 3aKOHBI U (GOPMYIIBI,
CBsI3bIBAIOLME (PM3UYECKUE BEIIMYMHBI: HA OCHOBE aHaIM3a YCJIOBUS 3aJlayd 3alKChIBATh
KpaTKO€ yCIIOBHUE, BBISBISATH HEOCTATOK JaHHBIX JIJIS PEIICHUs 3aaud, BHIOMPATh 3aKOHBI
u ¢Gopmynbl, HeOOXOAUMbIe s €€ peleHUs, MPOBOJUTh pacuéThl U CpPaBHUBATH
MOJIy4eHHOE 3HaueHue (PU3NYECKON BETMYMHBI C U3BECTHBIMU JAHHBIMU

1.8

1.9

1.10

paciio3HaBaTb Hp06H€MLI, KOTOPBIC MOXHO PCIIWTH IPU MMOMOIIH (1)I/I3I/I‘-IGCKI/IX METOAOB,
HCIIOJIB3YA OIIMCAHHUEC UCCIICAOBAHUA, BBIACIIATE IMPOBECPACMOC IMMPECATIOIOKCHNUEC, OLICHUBATD
MMPaBUJILHOCTD IMOPAJAKa MPOBCACHUA UCCIICAOBAHMS, 1CJIaTh BBIBOAbI

IIPpOBOAUTH OIIBITHI 11O Ha6J'II-OI[eHI/II-O (l)I/I3I/ILIeCKI/IX SIBIICHUH WJIH (bI/I?)I/I‘ICCKI/IX CBOICTB TEJI:
(bOpMy.TII/IpOBaTb IIPOBEPACMBIC ITPCAIIOJI0KCHUS, CO6I/Ip8.TB YCTAHOBKY U3 MPCATIOKCHHOI'O
O60py,Z[OBaHI/IH, OIIMCBhIBATh X0/ OIIbITa U q)OpMy.]'II/IpOBaTB BBIBOJbI

BBIIIOJHATL IIPAMBIC U3MCPCHHA C HCIIOJB30BAHHEM aHAJIOTI'OBBIX HpI/I60pOB N JaT4HuKOB

(l)I/ISI/ILICCKI/IX BCJIIMYWH, CPABHUBATH PE3YJIbTAThI I/ISMCPCHI/Iﬁ C y‘léTOM 3a,[[aHH01>i
a0COJIFOTHOM IOTPpCIIHOCTH

1.11

1.12

MIPOBOJIUTH HCCJICIOBAHWE 3aBUCUMOCTH OJHON (PU3UYECKON BEIMYMHBI OT JPYroil C
HCII0JIb30BaHUEM IPSMbIX U3MEPEHUN: IUIAaHUPOBATh UCCIIEJOBaHKUE, COOMpPaTh YCTAaHOBKY U
BBIIIOJIHATh HW3MEPEHMs], CleAys IMPeAo)KEHHOMY IUIaHy, (UKCHUpPOBATh pE3yJIbTaThl
MIOJIyYUEHHOM 3aBHCUMOCTH B BUJE TAOJUI U IpaUKOB, JEJIaTh BBIBOJBI 10 pe3ysbTaTaM
UCCIICIOBAHM

MNpOBOAUTb KOCBCHHBIC HN3MCPCHUMA (bI/I3I/I‘ICCKI/IX BCJIIMYHMH: IIJIAHUPOBATHL HW3MCPCHHA,
CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY, CJICAYA HpeHHO)KeHHOﬁ HHCTPYKIIMHU, U
BBIYHCJIATH 3HAYCHHUEC BCIIMYHNHBI

1.13

1.14

co0IIroAaTh MpaBuiia TEXHUKHU 0€30I1aCHOCTH IpHU paboTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM
XapaKTepu30BaTh MPUHIMIIBI ASHCTBHUS U3YYEHHBIX PUOOPOB U TEXHUUYECKUX YCTPOMCTB C

OHOpOfI Ha HUX OIIMCAaHHs, HUCIOJIB3Yys 3HAHUSA O CBOMCTBax (I)I/I3I/I‘IeCKI/IX SBJICHUH H
HCO6XOI[I/IMBIC (1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

1.16

1.17

pacrno3HaBaTh POCThIE TEXHUUECKHE YCTPOMCTBA U U3MEPUTENIbHBIE PUOOPHI IO CXEMaM U
CXCMAaTUYHBIM pUCYHKaM, COCTABJIATH CXCMbI JJICKTPHUICCKUX ueneﬁ C ITOCJICAOBATCIbHBIM
U NapaJuleJIbHBIM COEIMHEHUEM 3JIEMEHTOB, pa3jinyas ycJIOBHbIe 0003HAYEHUSI 3JIEMEHTOB
AJIEKTPUYECKUX LIETIe

OPUBOAUTH TpUMEpPHl  (HAXOAUTh HH(OPMAIMIO O TOpUMEpax) MPaKTUYECKOTrO
UCTOJb30BaHUS (PU3MUYECKMX 3HAHUW B TOBCEAHEBHOM KH3HM Il  oOecredeHus
0e30macHOCTH MpH 0OpaIlIeHUH ¢ TPUOOPAMU U TEXHUYECKHMMH YCTPOUCTBAMH, COXPAHEHUS
3JI0pOBbsI U COOJIFOJICHHUS HOPM KOJIOTHYECKOT0 MOBEICHUS B OKPYXKAIOLIEH cpeie

OCYILIECTBIATh MOMCK HHpopManuu (U3NYECKOTO cojepkaHuss B cetu HWHTepHeT, Ha

OCHOBE MMEIOIIMXCS 3HAaHUM U HYTCM CpaBHCHUA NOIOJHUTECIBbHBIX UCTOYHHUKOB BBIJACIIATH
HH(bOpMaHHIO, KOTOpAas ABJISACTCA HpOTI/IBope‘{I/IBOﬁ WA MOXET OBITh HCI(OCTOBCpHOfI

1.18

UCIOJIb30BaTh TPH BBHIMOJIHEHUM YYEOHBIX 3aJaHUN HAay4YHO-TIOMYJISIPHYIO JIMTEpaTypy
(bu3MuecKoro conaep)kaHus, CIpaBOYHbIE MaTepuaibl, pecypchl cetu VHTepHeT; BianeTh
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi UHPOpPMAIIMK U3 OHOM 3HAKOBOM
CUCTEMBI B IPYTYIO

1.19

co3/laBaTh COOCTBEHHBIE IHCHMEHHBIE M KpaTKHe YCTHBIE COOOLeHHus, 0000mas
MHPOPMALMIO M3 HECKOJbKUX HMCTOUYHUKOB (DPM3UYECKOTO COJEpXKaHHs, B TOM 4YHCIE
MyOJINYHO TPEJCTABIATh PE3yNIbTaThl MPOSKTHON MIIM MCCIEe0BATEIbCKON JesITeIbHOCTH,
IpU 3TOM TPAMOTHO HCIOJIB30BaTh HM3YUYCHHBIH MOHATUHWHBIA ammapar Kypca (QHU3HKH,




COMMPOBOKAATH BBICTYIIJICHUC HpGSGHTaHHGﬁ

1.20

IpPU  BBINOJHEHUH YYE€OHBIX TPOEKTOB U HCCIEAOBAHUNM (DU3MUECKUX IPOILIECCOB
pacnpenenartb 00s3aHHOCTH B TPYIE B COOTBETCTBHM C IIOCTABICHHBIMU 3a/ladyaMH,
CJIEUTH 32 BBINOJHEHUEM IUJIaHa JEHCTBUN M KOPPEKTHPOBATh €ro, aJeKBaTHO OLIEHUBATh
COOCTBEHHBI BKJIAJ B JEATEIbHOCTh TPYIIbl, BBICTpaHBaTh KOMMYHHUKATHUBHOE
B3aMMO/ICIICTBHE, MIPOSBIISASL FTOTOBHOCTD pa3peniaTh KOH(PIUKTHI

9 KJIACC

Kon
NpoBepsieMoOro
pe3yabTara

IIpoBepsieMble NpeAMeTHBIE Pe3yJabTATHI 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
OCHOBHOT'0 0011er0 06pa3oBaHust

11

HCIIOJIB30BAaTh U3YUCHHBIC ITIOHATHUSA

1.2

13

14

pasznuuaTh SBJICHUS MO ONMUCAHUIO MX XapaKTEpPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JIaHHOE (PU3UUECKOE SIBJICHUE

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SIBICHUN B OKPYXKAIOIIEM MHPE, B TOM
yucne Gunveckue SBICHHUS B MPUPOJE, IPU ITOM MEPEBOJUTH MPAKTUYECKYIO 337auy B
y4eOHYI0, BBIIETISThH CYIIECTBEHHbBIE CBOWCTBA (PU3HAKHU) (PU3NYECKUX SABICHUN

OIMCHIBATh HM3YYECHHBIC CBOMCTBA TeNl W (IU3WYECKHUE SIBICHUS, WCIONB3Ys (PU3UIECKUE
BEJIMYMHBI, [IPU ONUCAHUM IPABUIBHO TPAKTOBATh (PM3UYECKUN CMBICI MCIOJb3YEMbIX
BEIMYMH, O00O3HAueHWs M E€AMHUIBl (U3NYECKUX BEJIWYMH, HAXOIUTh (OPMYIIBL,
CBSI3bIBAIOIME JaHHYK (U3UYECKYIO0 BEIMYMHY C JPYTUMH BEJIMYHMHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETMUNH

1.5

1.6

XapaKTepu30BaTh CBOMCTBA TeJ, GU3NUYECKUE SBJICHUS U IMPOLECCHI, UCIOIb3Ys NU3yUEHHBIE
3aKOHBI, IPU 3TOM JaBaTh CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBIBATH €ro
MaTeMaTHYECKOE BBIpAKEHUE

O0OBICHATH (bI/I3I/I‘-IeCKI/Ie MMponecCChl U CBOMCTBaA TCJI, B TOM 4YHUCJIC U B KOHTCKCTC CI/ITyaHI/Iﬁ
MPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa: BbIABIIATL IMPUINHHO-CIICACTBCHHBIC CBA3H,
CTPOUTDH 00BsICHEHHE U3 2 — 3 JIOTHYECKHUX IIaroB C INOMOIIBIO 2-3 N3YUCHHBIX CBOMCTBaA
(I)I/I3I/ILICCKI/IX ﬂBJ'IeHPIﬁ, (bI/I3I/I‘IeCKI/IX 3dKOHa UJIK 3aKOHOMCPHOCTH

1.7

pemars pacu€THble 3aauM (OMHUpAIOLIUecs Ha CUCTEMY U3 2 — 3 ypaBHEHHIl), UCIIONb3Ys
3aKOHBI U (POPMYIIBI, CBSI3bIBAIOLINE (PU3NUYECKHE BEMUYMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3aJla4yM 3aIUChIBATh KPATKOE yCIOBHE, BBIBISATH HEAOCTAIOUINE HIIM N30bITOYHbBIE JAHHBIE,
BBIOMpATh 3aKOHBI M (HOPMYJIbI, HEOOXOIUMBIE AJI PELICHHs, MPOBOAMTH PACUEThl M
OLICHHUBATh PEATMCTUYHOCTD MOTYYEHHOTO 3HaYeHUs (PU3NUECKON BETHMUNHBI

1.8

1.9

pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PEUIUTh MPH MOMOIIHM (HU3UUECKUX METO/OB,
WCIIONb3Ysl OMUCAHUE UCCIEA0OBaHUS, BBIACIATH IPOBEPAEMOE MPEANOJIOKEHUE, OLICHUBATh
MPaBUIILHOCTh MOPSIKAa TMPOBEICHUS UCCIEAOBAHUS, JIeJaTh BBIBOJIbI, HHTEPIIPETHPOBATH
pe3yabTaThl HAOIIOICHUN U OTIBITOB

MIPOBOJIUTH OIBITHI MO HAOMIONEHUIO (PU3NYECKUX SIBICHUHM MM (PU3MUECKUX CBOMCTB Tell:
CaMOCTOSITENILHO ~cOOMpaTh YCTaHOBKY U3 M30bITOuHOro Habopa 000pyaOBaHUS,
OIMCBIBATH XOJI OIBITA U €T0 PE3yJIbTaThl, POPMYIHPOBATH BHIBOIBI

1.10

MPOBOJIUTh TPH HEOOXOAMMOCTH CEpUI0 TIPSMBIX HM3MEPEHH, OIpPENesisi CpeaHee
3HaUYCHHE W3MepsieMOl BenudyuHbl ((POKyCHOE pacCcTosHHE CcOoOuparoniel JIMH3bI),
000CHOBBIBAThH BBEIOOP crioco0a n3MepeHus (M3MEPHUTEIIBLHOTO TPUOopa)

1.11

MPOBOJUTH HCCIIEOBAaHUE 3aBUCHUMOCTEH (U3NYECKUX BEIMYUH C HCIOJIB30BaHUEM
NPSIMBIX U3MEPEHUI: TUIaHUPOBATh UCCIIEIOBAaHUE, CAMOCTOSTENILHO COOUPATh YCTAHOBKY,
¢buKcupoBaTh pe3yibTAThl MOJYYCHHOH 3aBHCUMOCTH (U3UYECKUX BEJIMYMH B BHJIE
TaOIUIM TPapHUKOB, AETaTh BHIBOJBI IO PE3yJIbTaTaM HUCCIETOBAHMS




1.12

1.13

MIPOBOJIUTH KOCBEHHBIE H3MEpEeHHs (PU3MUYECKUX BEIMYHMH: IUIAHUPOBATh HM3MEPECHHS,
coOMpaTh AKCIEPUMEHTAIbHYIO YCTAaHOBKY W  BBINOJHATH WU3MEPEHUs, Cledys
NPEMIOKECHHOM HMHCTPYKLUM, BBIYMCIATH 3HAYCHUE BEIMYMHBI W AHAJIU3UPOBATH
IIOJIyYEHHBIE PE3YyJIbTaThl C Y4ETOM 3aJaHHON ITOIPEIIHOCTH U3MEPEHUN

coONMomaTh TMpaBWiIa TEXHUKH O€30macHOCTH Tpu  pabore ¢ J1abopaTOpHBIM
o0opyaoBaHUEM

1.14

1.15

pa3nuyaTh OCHOBHBIC MPU3HAKH M3YyYEHHBIX (U3MYECKUX MOJCNCH: MaTepuaabHas TOYKa,
a0COFOTHO TBEPJIOE TENO, TOUCUHBI MCTOYHHUK CBETA, JIy4, TOHKAs JIMH3Q, TUTAHETapHAs
MO/I€JIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO si/ipa

XapaKTepU30BaTh IPUHLIMUIIBI IEHCTBUS U3YYCHHBIX TPUOOPOB U TEXHUYECKUX YCTPOICTB C
OMOpOM Ha WX OIHUCAHMS, HCIONb3ys 3HAHUS O CBOWCTBAaX (U3UYECKUX SBICHUU U
HeoOxouMBbIe (hHU3HUECKHE 3aKOHOMEPHOCTH

1.16

HCIMOJIb30BAaTh CXEMbl U CXEMAaTHYHBIE PHUCYHKH HM3YYEHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTEIBHBIX TIPUOOPOB M TEXHOJOTHYECKHX IPOIECCOB MPH PEIICHUH Yy4eOHO-
MPAKTUYECKUX 3a7ay, ONTHYECKHE CXEMbI JUIsl MOCTPOCHHSI M300paKeHHl B IUIOCKOM
3epKajie ¥ coouparouieil TmH3e

1.17

1.18

IPUBOJUTL NpUMEpPbl  (HAXOOuTh MHPOpPMALMIO O TpUMEpax) MPaKTUYECKOTO
UCTOJNB30BaHUSl (U3NYECKUX 3HAHWKA B TIOBCEIHEBHOW JKU3HU s OOECIICYCHHS
0e30macHOCTH Tpu  OOpalieHMH ¢ NpHOOpaMH W TEXHHUYECKHMH YCTPOMCTBaMH,
COXpaHEHHS 3/I0POBBSI  COOJIOACHUS HOPM 3KOJIOTHYECKOTO MOBEICHHUS B OKPYKAIOIICH
cpene

OCYLIECTBIATh TNOUCK HHGpopManuu (U3NYECKOro cojepxkaHus B ceTu HHTepHer,
CaMOCTOSITENIbHO  (pOPMYNUpPYST TOMCKOBBIA 3ampoc, HaXOAUTh IYTH OIpeNeeHus
JOCTOBEPHOCTH MOJYYEHHOM WHGPOpMalMM HAa OCHOBE WMEIOIIMXCS 3HAaHUN U
JOMIOJTHUTEIbHBIX UICTOUHUKOB

1.19

1.20

1.21

WCIOJIb30BaTh IPHU BBINOJHEHUH YYE€OHBIX 3aJaHUil HAay4YHO-TIONMYJIAPHYIO JIUTEPATYPY
(Gu3MYECKOTo CcoJep)KaHusl, CIpaBOUYHbIE MaTepuaibl, pecypchl cetn WHTepHeT; BiIadeTh
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMAIIUN U3 OJHOW 3HAKOBOM
CUCTEMBI B IPYTYIO

co3/laBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(OpMAIUM U3
HECKOJIbKUX UCTOYHHMKOB (PU3MUYECKOTO COMEpKAHUS, yOJINYHO MPEACTABIATh PE3yIbTaThl
IIPOEKTHON WJIM HCCIIENOBATEIbCKON NEATENBHOCTH, IPU 3TOM I'PAMOTHO MCIIOJIb30BaTh
W3YYCHHBI TOHATUWHBIM amnmapar H3y4aemMoro pasfena (U3MKd U CONPOBOXKIAThH
BBICTYIUICHHE MTPEe3EHTAIMEN ¢ y4ETOM 0COOCHHOCTEN ayTUTOPUU CBEPCTHUKOB

IIpHU  BBITOJHCHUU y‘IC6HLIX IIPOCKTOB U HCCIeIOBaHUM (I)I/IBI/I‘-ICCKI/IX nmponeccoB
pacnupeacisaiTb 00SI3aHHOCTH B rpymnme B COOTBCTCTBUU C IIOCTABJICHHBIMU 3ada4aMu,
CIIEIUTh 3a BBINOJIHEHUEM IlJIaHA IEHCTBHUI U KOPPCKTUPOBATH €TI0, AACKBATHO OLICHHUBATH
COOCTBEHHBII BKJIal B ACATCIILHOCTL TPYIIIbI, BBICTPANBAT KOMMYHHUKATUBHOC
BSaHMOHCﬁCTBHC, MPOABJIAA TOTOBHOCTL pa3pCulaTh KOH(I).HI/IKTBI

IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KUIIACC

Kon
pasneia

Kon

HpOBepﬂeMue 3JIEMEHTDbI COACPKAHUA
JJIEMEHTa

®U3UKA U EE POJIb B TIO3HAHWM OKPYXAIOIIEIO MHUPA

O®uszuka — Hayka o npupoge. fBiaeHus npuponsl. DPuU3HUECKUE SBIICHHUS:
MEXaHUYECKHE, TEIJIOBBIC, IIEKTPUUYECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBbIE

11




Ousnueckue BenMuuHBL. M3mepenue ¢dusznueckux BenuuuH. Dusnyeckue

12 npubopsl. [lorpemHocts n3mMepeHuii. MexxayHapoiHasi cucTeMa eIUHUIY
EcrecTBeHHOHay4HbI MeTOJ MO3HAaHUA: HAOMIOJEHHE, MOCTAHOBKA HAYyYHOIO
13 BOIPOCA, BBIIBUKEHHUE TUIIOTE3, IKCIEPUMEHT 110 IIPOBEPKE TUIIOTE3, OOBICHEHUE
Ha0JII0AaeMOr0 SIBJICHUS
14 Onwucanue pU3NUECKUX SBICHUN C TOMOIIBIO MOJIEIEH
[IpakTryeckue paboOTHI:
N3MepeHne paccTosTHUM.
15 N3mepenue 06bEMa JKUAKOCTH U TBEPIOIO Tea.

Omnpenenenue pa3mMepoB MaJbIX Tel.
N3mepenue temmeparypbl NpU IOMOIIU >KUAKOCTHOIO TEPMOMETpa U
JaT4rKa TeMIepaTyphl

[NEPBOHAYAJIBHBIE CBEJJEHW A O CTPOEHUUN BEILIECTBA

CTpOGHI/Ie BCIIECTBA: aTOMBI U MOJICKYJIbI, UX Pa3MCPBhI. OHBITBI, JOKa3bIBAIOIIHNEC

21 JTMCKPETHOE CTPOCHHE BEIIECTBA
59 JIBrokeHue yactull BemiectBa. CBs3b CKOPOCTHU JBHIKCHHS YaCTHI] C TEMIIEPATYPOH.
' BpoynoBckoe nuxkenue, muddysus
2.3 B3aumojieficTBIE YaCTHI BEIIECTBA: IPUTSHKEHUE M OTTATKHBAHKEC
ArperaTHple COCTOSHHSI BEIIECTBA: CTPOCHHE Ta30B, JKUAKOCTEH W TBEPIBIX
24 (KpUCTAIUTMYECKUX) Tel. B3aMMOCBsI3b MEXKAy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSAX U MX aTOMHO-MOJICKYJIIPHBIM CTPOCHUEM
2.5 Oco0eHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[IpakTudeckune pabOTHI:
26 Ornenka AraMeTpa aToMa METOAOM PsIIOB (¢ Ucmosib3oBaHUEeM (hoTorpaduii).

OnbIThl IO HAOTIOIEHUIO TEIIOBOTO PACHIIMPEHHS ra30B.
OnpIThI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO TIPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI

3.1 Mexannueckoe 1BHKeHUE. PaBHOMEpHOE U HEPAaBHOMEPHOE JIBUKEHUE
3.9 Cxopoctb. CpenHssi CKOPOCTh MpPU HEPABHOMEPHOM JBIDKCHHMH. Pacuér mytu u
' BPEMEHU JIBIKCHHS
33 SlBnenune wuHepuuu. 3aKOH UWHepUUHU. B3auMmonelcTBHUe Ten Kak MpUYMHA
' W3MEHEHUs CKOPOCTH JIBHXKEHMS Tell. Macca Kak Mepa MHEPTHOCTH Teja
3.4 [TnotHocTh BemiecTBa. CBsI3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYN B €IMHUILE
' 00BbEMa BelecTa
3.5 Cuila Kak XapakTepUCTUKA B3aUMOJICUCTBUS TeI
3.6 Cuna ynpyroctd ¥ 3akoH ['yka. I3mepenune ciiibl ¢ TOMOIIBIO JTUHAMOMETPA
3.7 SBnenue TAroTeHUs U cuia TsokecTH. Cuia TsDKECTH Ha JIpYrux IuiaHerax. Bec
' tena. HeBecomocThb
3.8 Cuna tpenus. TpeHue CKOJIbXKEHUs U TPEHUE TTOKOsA. TpeHue B mpupoie U TEXHUKE
3.9 CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJHOW NpsiMOi. PaBHOEHCTBYOIIAs CUTT
[IpakTrueckue pabOTHI:
Omnpenenenre CKOPOCTH PaBHOMEPHOTO JBMKEHMS (IIapuKa B JKUIKOCTH, MOJIEIH
310 | MEKTPHYECKOro aBTOMOOWIA M Tak pganee). OmnpeneneHue cpeaHel CKOPOCTH

CKOJIb)KEHUsI OpycKa MM IIapuKa [0 HAKJIOHHOW IutockocTH. OmpeneneHue
IJIOTHOCTH TBEPAOTrO Tena. ONbIThL, JEMOHCTPUPYIOLINE 3aBUCUMOCTD PACTSKEHUS
(nedopmanuu) MpyXUHBI OT TMPHIOKEHHOW cuiIbl. ONBITHI, JEMOHCTPUPYIOIIUE




3aBUCUMOCTb CHJIBI TPEHHUS CKOJIBKEHHMS OT Beca Tela U Xapakrepa
COIPUKACAIOLIUXCS TOBEPXHOCTEN

dusnyeckue SBICHUS B opupoac: MNpUMEPbl ABHXCHUA C pPa3IMYHBIMHA

3.11  ckopocTsMH B )KHMBOW M HEXHBOW HPUPOJIE, ICUCTBUE CHUIIBI TPEHUS B MPUPOJE U
TEXHHKE
3.12  TexHuyeckue yCTpOWCTBA: AUHAMOMETP, MOAIIUITHUKH

JIABJIEHME TBEPJIbIX TEJI, )KUJKOCTEN 1 T'A30B

4.1 Hasnenne TBEPAOTO Tena. CriocoObl YMEHBIICHHS U YBETHUCHHS JABJICHUS
4.2 JlaBneHue ra3a. 3aBUCUMOCTb JIaBJI€HUsA T'a3a 0T 00bEMa, TEMIIEpaTyphbl
43 [lepenaua naBiieHust TBEPABIMU TEJIAMU, >KUJIKOCTAMH U razamu. 3akoH llackas.
' [IHeBMaTH4EeCKME MAILIMHBI
44 3aBUCUMOCTb JABJICHUS KHUJIKOCTU OT I1yOuHbI. ['MapocraTtuueckuil mapanokc.
' CooOuaromuecs cocyapbl. I 'napaBnnyeckiue MeEXaHU3MbI
Atmocdepa 3emnn u armocepHoe naBieHue. [IpuuuHBI CyIIECTBOBAaHUSA
4.5 BO3AYIIHOM 00osouku 3emiu. OnbiT Toppuuennan. 3aBUCUMOCTh aTMOC(HEPHOTO
JIaBJICHUS OT BBICOTHI HaJl YPOBHEM MODS
16 Wzmepenune armocdepHoro masneHus. [IpuOopsl i u3MepeHus: aTMOCHepHOTo
JTaBJICHUS
47 JlelicTBUe KMIKOCTH M raza Ha IOTpy)XEHHOEe B HHUX Tejo. BelTankuBaromas
' (apxumenoBa) cumna. 3akoH Apxumesna
4.8 [TnaBanue ten. Bo3ayxomnnaBanue
[IpakTuyeckue paboOTHI:
WccnenoBanne 3aBUCHMOCTH Beca Tejla B BOJAE OT 00BbEMa MOTPYKEHHOU B
KUJKOCTh 4YacTH Tena. OmnpeneneHue BHITAIKUBAIOMICH CHUIIbI, TEUCTBYIOIICH Ha
TEJ0, NOTPYKEHHOE B KHMAKOCThb. [IpoBepka HE3aBHCHUMOCTH BBITAJIKHWBAKOLIEH
4.9 CWIIbI, JEWCTBYIOLIE Ha Teno B JKUJIKOCTH, OT Macchl Tena. OIbITHL
JEMOHCTPHUPYIOLIUE 3aBUCUMOCTh BBITAJIKMBAIOIIEH CUJIBI, JEHCTBYIOIIEH Ha TEJIO
B JKHJKOCTH, OT 00b€Ma MOTrPYKEHHOM B JKUIKOCTh YaCTH Tela U OT IUIOTHOCTH
xuakoctu. KoHcTpyumpoBaHue apeoMmeTrpa WM KOHCTPYUPOBAaHUE JIOAKH U
OIpeJieNIeHue €€ TPy30N0bEMHOCTH
410 dusnueckue SIBICHUS B MPHPOJIE: BIUSHUE aTMOC(HEPHOTO TABJICHUS HA KUBOMH
' OpraHu3M, IJIaBaHue PbIO
TexHuueckue ycTpOHCTBa: COOOIIAIOIIMECS COCYAbI, YCTPOMCTBO BOJOINPOBOJA,
411  ruzapaBIMYeCKUH Tpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,
apeoMeTp
PABOTA, MOIIIHOCTb, DHEPTUA
5.1 Mexanunueckasi paboTa
5.2 MexaHndeckast MOIIHOCTh
53 IIpocTbie MEXaHU3MBI: pbIvar, 6JI0K, HAKJIIOHHAS IIOCKOCTh. [IpaBuiio paBHOBecHs
' pblyara
5.4 [IpuMeHeHne npaBuiia paBHOBECHUS phluara K OJIOKY
55 «3o070T0€ MpaBmiI0o» MexaHuku. Koadduiment nonesnoro neicTBUsI MEXaHHU3MOB.
' [IpocTbie MeXaHU3MBI B OBITY U TEXHHKE
5.6 [ToTennmanpHas SHEPTUH TEJIa, OTHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus




IlonHas mMexaHu4decKas OHCPIuUs. 3aK0OH M3MCHEHHS U COXpPAaHCHUA MEXaHHUYECKOM

5.8
SHEPIUU
[IpakTuueckue padbOTHI:
Onpenenenue pabOTHl CUIIBI TPEHUSI IPU PABHOMEPHOM JBHKEHHUH Teja 110
5.9 TOPU30HTANILHOM MOBepXHOCTU. VccnenoBaHue YCIOBHM paBHOBECHS pbhlyara.
Mamepenne KIIJ[ HakioHHOW MIOCKOCTH. M3yueHue 3akoHa COXpaHEHUS
MEXaHUYECKOI SHepruu
5.10 ®u3nyecKue SBICHUS B IIPUPOJIE: PbIYAry B TEJIC YEIIOBEKA
511 TexHu4eckue yCTpOMCTBA: pbl¥ar, MOABMKHBIA ¥ HENOJBIKHBIA  OJIOKH,
' HAKJIOHHAA [JIOCKOCTh, POCThIE MEXaHU3MBbI B OBITY
8 KUIIACC
Kon Kon
panena yIeMeHTa HpOBePHEMbIe 3JEMEHTBI COACPIKAHUA
TEITJIOBBIE ABJIEHU A
OcCHOBHBIE TOJOXKEHHSI MOJIEKYJISIPHO-KUHETHYECKOW TEOPUH CTPOSHUS BEILIECTBA.
6.1 Macca u pasmepsl MojieKyd. OmNbIThI, MOATBEPKAAIOIINE OCHOBHBIE TOJOKEHUS
MOJIEKYJISIPHOKUHETUYECKOU TEOPUU
6.2 Mopnenn  TBEPHOro, KUAKOTO U  ra3o00pa3HOrO0  COCTOSIHMM — BEIIECTBa.
' Kpucrannmueckue u amophHbIC Tena
6.3 OObsicHeHHE CBOMCTB Ta30B, KUAKOCTEH U TBEPABIX TEJI Ha OCHOBE MOJIOKEHUI
' MOJIEKYJIIPHOKMHETHYECKON TEOPUH
6.4 CMaunBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe paciiupeHue u cxxaTue
6.6 Temnepatypa. CBsi3b TEMIIEPATYPbl CO CKOPOCTHIO TEIIOBOTO JIBHKEHUS YaCTHUIL
6.7 Buytpennss sueprus. CriocoObl U3MEHEHHsI BHYTPEHHEN SHEPTUH: TeIionepeaaya
' U COBepIIIeHHE paboThI
6.8 Bunel Temonepenayn: TEMIONPOBOIHOCTD, KOHBEKIINS, N3Ty4YEHUE
6.9 KonunuecTBo TemnoTel. Y aenbHas TEIIOEMKOCTh BEILIECTBA
6 6.10 TenooOMeH U TETIOBOE paBHOBECHE. Y paBHEHUE TEIIOBOTO OajaHca
6.11 [InaBneHue u OTBEp/IEBaHUE KPUCTAUIMYECKUX BELIECTB. YJelbHas TEIUloTa
' TIJTaBJICHUS
[TapooGpazoBanue u kouaeHcanusa. Vcmapenue. Kumenwe. YienpHas TtemioTa
6.12 napooOpa3zoBaHusl. 3aBUCHMOCTb TEMIIEpaTypbl KHWUIIEHHUS OT aTMOC(EpHOTo
JTaBJICHUS
6.13 BnaxxnocTs Bo3iyxa
6.14 OHeprus TOIUIMBA. Y IeNbHAs TEII0TA CrOPAHUS
6.15 [punanume! padots! TeruoBbix asurareneit KI1/[ termioBoro neurarens. Temnossie
' JIBUTATENH U 3alIUTa OKPYKAIOIIEH CpeJibl
6.16 3aK0H COXpaHEHUs U IPEBPAILICHUs SHEPTHHU B TEIUIOBBIX MPOIIeccax
[IpakTuyeckue pabOTHI:
OnBITH 1O OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSIKCHHSL.
6.17 OMBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM WJTH caxapa.

OnbITel MO HAOMIONEHHUIO TEIUIOBOIO PACIIMPEHUs Ta30B, KUAKOCTEH U
TBEPABIX TEJI.
Omnpenenenue AaBIeHNUs BO3AyXa B OaJNIOHE MINPHIIA.




OnbIThl, JEMOHCTPUPYIONIME 3aBUCUMOCTb JABJICHHUS BO3JlyXa OT €ro
00BEMa 1 HarpeBaHUS WIH OXJIAXKICHUS.

[TpoBepka rUnoTe3sl JIMHEHHON 3aBUCHIMOCTH JITMHBI CTOJIOMKA JKUJKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

HaGmtonenne wW3MeHEHUs BHYTPEHHEW OSHEpPrud Telna B pe3yibTare
TEIUIonepeau U paboThl BHEIIHUX CHIL.

HccnenoBanue siBIEHUS TeIIOOOMEHa NpU CMEIIMBAHUM XOJOJHOW U
ropsiueii BOABL.

Omnpenenenyue KOIUYECTBA TEIJIOTHI, OJYYEHHOT'O BOJOH MPHU TEII000MeHe
C HarpeThIM METAJUNINYECKUM LIMJIUHIPOM.

Ornpenenenne yaelIbHON TEIIIOEMKOCTH BELIECTBA.

HccnenoBanue npouecca UCIIapeHus.

OrnpenenieHne OTHOCUTENIBHON BIIAXKHOCTH BO3AyXa.

Omnpenenenue yaeabHON TEIIOTHI IUIABICHUS JIb/IA.

6.18

6.19

®dusnyeckue SBICHUS B MNPUPOJE: MOBEPXHOCTHOE HATSKEHUE M KalWUISIPHBIE
SIBJIIGHUSL B NPUPOJE, KpPUCTALUIbl B MpHupoae, usiydyeHue ConHIa, 3aMmep3aHue
BOJIOEMOB, MOPCKHE OpU3bl; 00pa30BaHUE POCHI, TYMaHa, UHEsl, CHETa.

TexHuueckue YCTpOfICTBaI KallWJUIAPbI, IMPHUMEPbLI HCIIOJIb30BAaHHA KpPHUCTAJIIOB,
)I(H,HKOCTHBIﬁ TEPMOMCTpP, AATHUK TCMIICPATYPbI, TCPMOC, CUCTEMa OTOIIICHUA
AOMOB, THUI'POMCTPbLI, IICUXPOMCETP, IIapOBasa Typ6I/IHa, ABUTaTC]Ib BHYTPCHHETO
CropaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpusanus Ten. [[Ba posa aNeKTpUUecKuX 3apsiaoB
B3aumopeiictBue 3apsokeHHbIX Ten. 3akoH KynoHa (3aBUCHMOCTH — CHJIBI
7.2 B3aUMOJICHCTBUS 3apsDKEHHBIX TEJI OT BETUYMHBI 3apsiIOB U PACCTOSHUS MEXITY
TEJIaMHU)
73 Onektpuueckoe tmone. Hanpsok€HHOCT  snekTpuyeckoro mois. [IpuHnun
' CYTIEPIO3UIINH SIEKTPUUYECKUX MOl (Ha Ka4eCTBEHHOM YPOBHE)
74 Hocurtenu »snexTpuueckux 3apsoB. OJIEMEHTApHBIM AIEKTPUUYECKUH  3apsil.
Crpoenue atoma. [IpoBOTHUKY U AUDIIEKTPUKH
7.5 3aK0H COXpaHEHUs ANEKTPUUECKOTro 3apsiaa
76 DIIEKTPUYECKUH TOK. Y CJIOBHUS CYIIECTBOBAHUS JIEKTPUUYECKOr0 ToKa. MICTOUHMKH
' MTOCTOSTHHOTO TOKa
77 JleicTBHUsL  DJEKTPUUYECKOTO TOKa (TEMJIOoBOE, XHWMHUYECKOE, MAarHUTHOE).
' DIEKTPUUYECKHUM TOK B )KHUJIKOCTSX U ra3ax
7.8 Onektprueckas nenb. Cuia Toka. DNeKTPUIECKOe HANPSKEHHE
7.9 CornpoTuBieHHE NPOBOAHUKA. Y JEIBHOE COMPOTUBIIEHNUE BEILIECTBA
7.10 3akon OMa 1St yJacTKa [enu
7.11 [TocnenoBarenbHOE U MapaIEIbHOE COEAMHEHUE TTPOBOJHUKOB
7.12 PaboTa 1 MoIHOCTH A5eKTprUecKoro Toka. 3akoH [xoyms — Jlenna
713 DNeKTpUUeCKHe IEeH U MOTPEeOUTENN dNMEKTPHIECKO sHepruu B ObiTy. KopoTkoe
' 3aMbIKaHHE
7.14 ITocTosgsuable MaruuThl. B3anMonencTBre MOCTOSHHBIX MATHUTOB
7.15 MarnuTtHoe noje. MaruutHoe nosie 3eMJIu U ero 3HaueHue JJis )KU3HU Ha 3emMIie
716 OnbiT  Opcrena. MarHuTHOoe TMoJie  3JIEKTpUyYeckoro Toka. [IlpumeHenue

OJICKTPOMAardHuToOB B TCXHHUKE




7.17

7.18

JleiicTBE MarHUTHOTO IIOJII Ha IPOBOAHMK C TOKOM. OJIEKTPOJBUIATEINb
IIOCTOSIHHOTO  TOKa. lMcromnb3oBaHHME  DJIEKTPOABHUraTeiaci B — TEXHUYECKHUX
YCTPOMCTBAxX U Ha TPAHCIIOPTE

OnbiTel Papajes. SABneHue 35eKTpoMarauTHoM nHaykuu. [Ipasuino Jlenma

7.19

7.20

DneKTporeHepaTop. Croco0b! MOJTyYSHUS AIIEKTPUIECKOM SHEPTHUHU.
DNEKTPOCTAHIINH Ha BO30OOHOBIISIEMBIX HCTOYHUKAX YHEPTHH

[IpakTryeckue paboOTHI:

OnbIThl 0 HAOTIOAEHUIO JEKTPU3ALUY TeJl MHAYKIUEH U IPU CONPUKOCHOBEHUH.
HccnenoBanue nefcTBUS 3JEKTPUYECKOTO OIS HA IPOBOAHUKH U IUAIIEKTPUKH.
C6opka u mpoBepka pabOThl AEKTPUUECKON LIEMH NOCTOSIHHOTO TOKa.

W3mepeHue u peryaupoBaHue CUIIbI TOKA.

W3mepeHue u peryarupoBaHue HapsHKEHUs.

HccnenoBanne 3aBUCMMOCTH CWJIBl  TOKA, MWIYIIETO0 4Yepe3 pe3ucTop, OT
COIIPOTHUBIIEHUS PE3UCTOPA U HAIPSKEHUSI HA PE3UCTOPE.

OHI)ITI)I, ACMOHCTPUPYIOIIHUE 3aBUCHUMOCTL OJICKTPUUYCCKOrO COIIPOTHUBJICHUA
MIPOBOJHMKA OT €T0 JJIMHBI, TUIOIIAIU [IONIEPEYHOr0 CEYEHHs U MaTepuara.
[IpoBepka mpaBuiia CIOKEHUS HAPSKEHUM TIPU MOCIEA0BATEIBHOM COCIMHEHUN
IByX pesuctopoB. IIpoBepka mpaBuia A CHIBlL TOKa IpU IapajlIelbHOM
COeIMHEHNH pe3ucTopoB. OnpeneneHne pabOThl NEKTPUIECKOTO TOKA, WAYIIETO
gyepe3 pesuctop. OnpeneneHne MOIHOCTH 3JIEKTPUUECKOro TOKa, BBIACIAEMON Ha
pesucrope. MccaenoBanue 3aBUCMMOCTH CUJIBI TOKA, UIYIIETO YEPE3 JIAMIIOUKY, OT
HanpsbkeHns Ha Hed. Ompenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarauTHOI'O B3aI/IMO)1€I\/'ICTBI/I$I IIOCTOSIHHBIX MAarHUTOB. HBy‘-IGHI/IG MAarauTHOTI'O
0JIS1 TOCTOSIHHBIX MAarHUTOB MpPH MX 00BbeAMHEHHH U pasjeneHuu. MccnenoBanue
NEUCTBUS ~ DJIEKTPUUECKOTO  TOKA HA  MAarHUTHYKO  CTpenky.  OImbITHI,
JEMOHCTPHUPYIOIIAE 3aBUCUMOCTb CHJIBI B3aUMOACWUCTBUS KaTyIIKH C TOKOM U
Mariura OT CWJIbl TOKAa M HaIpaBJIEHUs TOKAa B KaTymke. M3yueHue neicTBus
MarHuTHOTO MOJIs HAa MPOBOJHUK ¢ TOKOM. KoHCTpyHpoBaHue 1 n3yueHue paboThl
anekrpoasurarens. Usmepenue KIIJI anextpoasurarenbHoil yCTaHOBKH. OTIIBITHI
[0 HCCIENOBAaHUIO SBICHHUSA DJIEKTPOMATHUTHOW WMHAYKLIUHU: HCCIENOBAHUE
W3MEHEHUI 3HaYE€HMs M HAIIPABJICHUS MHAYKIIMOHHOTO TOKA

7.21

7.22

dusnyueckue SBJICHHUS B TPHUPOAC: JJICKTPUYECKHE SBJICHUS B arMocdepe,
AJNEKTPUYECTBO KUBBIX OPraHMW3MOB, MarHUTHOE MoJie 3eMJId, Opeid MoIocoB,
POJIb MAarouTHOI'O ITOJIA JJId J)KU3HU Ha 3eMne, MMOJIAPHOC CUAHUC

TexHnueckue yCTpOHCTBA: JJIEKTPOCKON, AaMIIEPMETP, BOJBTMETP, pEOCTaT,
CUETUYMK  IJIEKTPUYECKOM  SHEPruM,  DIIEKTPOOCBETHTEIbHBIE  MPHOOPHI,
HarpeBartebHbIe JIEKTPONPUOOPHI (MIPUMEpPHI), SJIEKTPUUECKUE MPETOXPAHUTEIH,
AJEKTPOMArHuT, AJIEKTPOJIBUraTellb MOCTOSHHOTO TOKa, T'€HEpaTop MOCTOSHHOIO
TOKa

9 KJIACC
Kon
paziena Koxa anemenTa HpOBepﬂeMble 3JIEMEHTHBI CO/IePKAHUA
MEXAHUWUYECKUE SABJIEHUA
8.1 Mexannueckoe n1BukeHue. MartepuanbHas Touka. Cucrema oTcuéra
8 8.2 OTHOCHUTEIHLHOCTh MEXaHNUECKOTO ABMKEHUS
8.3 PaBHOMEpHOE NPAMONIMHENHOE IBUKEHUE
8.4 HepaBnomepHoe npsimonuHerHOe ABWKeHHE. CpelnHsisi 1 MTHOBEHHAas CKOPOCTh




TCJIa IPU HCPABHOMCPHOM JIBUKCHUN

8.5 VYckopenue. PaBHOYCKOpEHHOE MPSMOTMHEHHOE IBUKCHHE
8.6 CBoboanoe nagenue. OnbiTel ["anmnes
8.7 PaBHOMepHOE [BMKEHHE IO OKpyXHOCTH. [lepuonm u dwactoTa oOOpamieHus.
' JIuneiinas u yrioBasi ckopoctu. LleHTpocTpeMuTenbHOe yeKopeHne
8.8 [TepBeriit 3akon HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10  Tperwuii 3axon HeroToHa
8.11 [IpuHUMnI cyneprno3uiuu cui
8.12 Cuiia ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHHs: CWia TPEHHUS CKOJBXKEHHS, CHJIa TPEHHs TOKOsS, APYrue BUIBI
' TPEHUS
8.14  Cuna TsKecTU M 3aKOH BCEMUPHOTI'O TSATOTEHUs. Y CKOpeHHe CBOOOIHOTO MaIeHUs
8.15 JBuxenue muanet Bokpyr Connua. IlepBas kocmuueckas ckopocts. HeBecomocThb
U TIepETPY3KH
8.16 PaBHOBecue MaTepraibHON TOYKH. AOCOIOTHO TBEPIOE TEIIO
8.17 PaBHOBecue TBEpHOro Tena ¢ 3aKpPEIUIEHHON OCBhIO BpauieHus. MOMEHT CHIIBI.
LenTp Tsxectn
8.18 | Nmnynsc Tena. M3mMenenue ummynbca. IMIynbc CHITbI
8.19  3akoH coxpaHEHHsS UMITYJIbCA
8.20  PeakTuBHOE JBM)XEHUE
8.21 Mexanunyeckas paboTa U MOIIHOCTD
8.22  Pabora cui TsxKecTH, ynpyrocty, TpeHus. CBs3b SHEpruu U paboThl
8.23  IloreHmmanpHas SHEPTH TeNa, IIOAHATOTO HAJ MOBEPXHOCTHIO 3eMITH
8.24  TloreHuumanbHasi SHEPTHs CXKATOM MPYKUHBI
8.25  Kwunermueckas sHeprusi. Teopema 0 KHHETHYECKOH SYHEPTHA
8.26  3axkoH COXpaHEHMs MEXaHHUYECKOM FHeprun
[IpakTuueckue padbOTHI:
Onpenenenue cpeHel CKOPOCTU CKOJIbKEHUSI OpyCcKa WIIM JBUKEHMSI LIapuKa 10
HAKJIOHHOW TuTOCKOCTH. OmpeseneHne YCKOPEHHs Tella TP PaBHOYCKOPEHHOM
JIBYDKEHUH 110 HAaKJIOHHOW TUTOCKOCTH.
HccnenoBanue 3aBUCHIMOCTH TIYTH OT BPEMEHH TPU PAaBHOYCKOPEHHOM JIBHKCHHUU
6e3 HauaIbHOU CKOPOCTH.
[IpoBepka THMOTE3BI: €CITM TPH PABHOYCKOPEHHOM JBIDKEHHH 0O€3 HadalbHOU
8.27  CKOpOCTH TIIyTH OTHOCSTCS KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHHU OJIMHAKOBEI.
HccnenoBanme 3aBUCHMOCTH CHIIBI TPEHUS CKOJBKEHHUS OT CHJIBI HOPMAILHOTO
nasnenus. Onpenenenue kod(p@uIMEeHTa TpeHUs CKonbxkeHus. OnpeneneHue
KECTKOCTH TpYXuHBL. OmnpeneneHue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM
JIBIDKEHUH TeJa MO TOPU3OHTAJIBHOM moBepxHOCTH. OmnpeneneHne padOThl CHIIBI
YIIPYTOCTH IPHU MOABEME IPpy3a C UCIOIB30BAaHUEM HEIOBM)KHOTO M TOJBHKHOTO
0J10KOB
8.28 @dusndeckue SBICHWS B TPHUPOJAC: NPHUIMBBI W OTIMBBL, JABWKCHUE IUIAHET
' ConHEYHO CHCTEMBI, PEaKTHBHOE JIBIKCHUE KUBBIX OPTaHU3MOB
8.29  TexHuyeckue yCTpPOHCTBA: CIUIOMETp, AATUMKH TIOJOXKEHHUS, PACCTOSHHUS H




YCKOPEHHUSI, pAKEThI

MEXAHWYECKUE KOJIEGAHHMA 11 BOJIHBI

Konebarenproe naBrmkeHrne. OCHOBHBIC XapaKTEPUCTUKU KOJIEOAHUWI: Mepuo,

91 4acToTa, aMIUTUTY/ 1A
9.2 MaremaTuueckuidi W TOPYKUHHBIM MasTHHKU. [IpeBpalieHne sHEpruv Mpu
' Kos1e0aTeabHOM JIBUKEHUN
9.3 3aryxatomue Konebanus. Bernyxnenusie konebanus. Pezonanc
Mexannueckue BoiHbl. (CBoilicTBa MeXaHMYeCKMX BOJH. IlponmonbHble U
9.4 [ornepeyHble BOJIHBL. JInMHA BOJIHBI M CKOPOCTh €€  paclpOCTPaHEHMS.
MexaHnueckue BOJIHbI B TBEPIOM Telle, CEHCMUUYECKUE BOJIHBI
9.5 3Byk. ['poMKOCTb 1 BbICOTa 3BYKa. OTpaskeHueE 3ByKa
9.6 NudpasByk u ynpTpa3Byk
9 [IpakTuueckue padbOTHI:
Omnpenenenre 4acToThl ¥ Mepuo/ia KouedaHuil MaTeMaTH4eCKOro MasiTHUKA.
OmnpexeneHne 9acTOTHI ¥ MEPHOAA KOJICOaHUH TPYKUHHOTO MassTHUKA
9.7 HccnenoBanue 3aBUCHMOCTH Nepro/ia KojaeOaHU MOIBEIIEHHOTO K HUTH Tpy3a OT
' MHBl HUTH. MccnenoBaHue 3aBHCMMOCTH TepHOJa KoJeOaHWH MPYKHUHHOTO
MasiTHUKA OT Macchl rpy3a. [IpoBepka He3aBUCHMOCTH Iepuoja KoneOaHuil rpysa,
MOJIBEIIEHHOTO K HUTH, OT MAacChl rpy3a M >XECTKOCTH TPYXHHBI. M3mepeHue
YCKOpPEHUSI CBOOOTHOTO T ICHUS
0.8 @dusnueckue SBJIEHUS B  NPUPOJE:  BOCIPHUATHE 3BYKOB  KUBOTHBIMH,
' 3eMJIeTpsICeHUe, CeiCMUUYECKUE BOJIHBI, I[yHAaMH, 9XO0
9.9 TexHuuyeckue ycTpoMCTBa: 3XOJIOT, HUCHOJIb30BAHUE YIbTpPa3Byka B OBITY U
' TEXHUKE
SJIEKTPOMAT'HUTHOE IIOJIE U DJIEKTPOMATI'HUTHBIE BOJIHBI
101 DONeKTpOMarHuTHOE  MoJjie.  OJeKTpOMarHuTHole  BOJHBL.  CBolicTBa
' AJIEKTPOMArHUTHBIX BOJIH
10.2 [kana 31eKTPOMarHUTHBIX BOJH
10.3 OnexkTpoMarHutHas npupoaa cera. CkopocTh cBeTa. BoiHOBBIE CBOHCTBa
' cBeTa
10 [IpakTuueckue padbOTHI:
10.4 N3ydyeHne CBONCTB 3JIEKTPOMArHUTHBIX BOJH C IOMOIIBIO MOOMIBHOTO
TenedoHa
105 dusnueckue SBICHUA B NpUpOJe: OMOJIIOTHYECKOe JACWCTBUE BUAMMOTO,
' yABTPa(UOJIETOBOTO U PEHTTEHOBCKOTO M3ITyUeHH
10.6 TexHUUECKnEe YCTPOWCTBA: WCIONB30BAHUE DSJICKTPOMATHUTHBIX BOJH JUIS
' COTOBO¥I CBSI3H
CBETOBBIE ABJIEHU A
11.1 JlyueBast Mmonenb cBeta. MicTounuku cBera
11.2 [IpssMOnMHENHOE pacIpOCTPAHEHHUE CBETA
11 11.3 OTtpaxenue cBeta. [lmockoe 3epkano. 3aK0H OTpaKeHHS CBETa
114 [Ipenomienue cBeta. 3aKoH npenomieHus cBera. I[logHOe BHYTpeHHEEe OTpaKeHHE
' cBera
11.5 Jlunza. Xop ydeii B TMH3E
11.6 Ontuyeckas cucrema ¢oroarnmapara, MUKpOCKOIA U TEJIECKOIa




11.7

I'ma3 kak onruueckas cucrteMa. biM30pyKOCTh U JadbHO30PKOCTh

Paznoxxenue 6emoro cera B criektp. OnbiTel HptoToHA. Clio’keHHE CIIEKTPaTbHBIX

11.8
uBeToB. Jlucnepcus csera
[IpakTuueckue padbOTHI:
HccnenoBanue 3aBUCUMOCTH yIVIa OTPaXEHMsI CBETOBOIO Jy4ya OT YIUa
HaJCHUs.
N3ydenne xapakTEpUCTHK U300paKEHUs TIPEAMETA B IIJIOCKOM 3epKaJe.
HccnenoBanue 3aBUCMMOCTH yIjla IPEJOMJIEHUS CBETOBOIO Jiyya OT YIJia
119  TAICHWI Ha IPAHHLE «BO3AYX — CTEKION.
[Tonydenne n300pakeHuii ¢ TOMOIIBIO COOUPAFOIIEH JIMH3HI.
Omnpenenenre (POKYCHOTO PACCTOSHUS M ONTHYECKOW CHIIBI cOOMparomieit
JIMH3BIL.
OmnbITHI IO PA3JI0KEHUIO OEJIOro CBETa B CHEKTP.
OnbITHl 110 BOCIPHATHIO IIBETA IPEIMETOB INPU UX HAOIIONEHUM Yepes3
LIBETOBbIE (DUIBTPHI
11.10 @®usnyeckue sBieHus B npupoze: 3atmenuss Connua u JlyHsl, 1BeTa Ted,
' ONITUYECKHE SBJICHUS B atMoc(epe (1Bet Heba, pedpakuus, pagyra, MEPax)
11.11 TexHuueckue ycTpoWcTBa: OYKHM, IEpHUCKon, (oToanmapar, ONTHYECKHE
' CBETOBO/IBI
KBAHTOBEBGIE SABJIEHUA
12.1 OmnsiTel Pesepdopaa u mianerapuas Mmoaens atoma. Mogens atoma bopa
12.2 Hcnyckanne u nornonienue ceera atomoM. KBaHThl. JInHeWYaTbIe CIEKTPBI
12.3  PagmoakTuBHOCTH. Anb(da, OeTa- U raMmMa-u3IydeHus
12.4 Crtpoenue aToMHor0 siipa. HykinoHHas Moziens aTOMHOTO sizipa. M30Tomnsl
125 PapnoaktuBHbie npeBpamenus. [lepuoa nomypacmaia aTOMHBIX A1€p
12.6  SnepHble peakuuu. 3aKOHBI COXPAHEHHs 3apsAA0BOTO U MACCOBOTO YUCEN
12.7 DHeprusi CBA3u aTOMHBIX sifiep. CBsI3b MacChl U SHEPTUH
12.8  Peakuuu cunTe3a u aenenus saep. Mcrounuku sHeprun ConHia u 3B€31
12 129 SAnepnas oHepreruka. [IeficTBHE pAaJMOAKTHBHBIX M3Jy4YEHUH Ha JKUBBIC
' OpraHU3MBI
[IpakTuyeckue paboOTHI:
HabmtoneHne crijionHbIX U TMHEHYaThIX CIIEKTPOB U3ITyYSHHUS.
12.10  HccnenoBaHue TPEKOB: M3MEPEHUE SHEPIMU YACTHIIBI MO TOPMO3HOMY MYyTH (IO
¢dororpadusam).
N3mepenue paanoakTuBHoro ¢poHa
dusnueckue SABJICHUS B TPUPOJAE: ECTECTBEHHBIH PpaJMOAKTHBHBIA  (OH,
12.11  xocMuYeckue JIyuu, paJlOaKTUBHOE U3ITy4YeHHE MPUPOAHBIX MUHEPAJIOB, AEHCTBHUE
PallMOAKTUBHBIX M3JIyUYE€HUI Ha OPraHU3M YeJIoBeKa
1212 TexHuueckue yCTpOWCTBA: CIEKTPOCKOIN, WHAWBUIYAJIbHBIA JO3UMETpP, Kamepa

Bunncona




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOMI OBPA3OBATEJIbHOM ITPOT'PAMMbBI OCHOBHOI'O OBIIETO

OBPA3OBAHUA

Kon
NpoBepsIeMoOro
TpeOboBaHuUs

IIpoBepsieMble TpeGOBaHHUS K MPEAMETHHIM pe3yJbTaTaM 6a30BOro YPOBHSI OCBOEHHUsSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI0 00111ero oopa3oBanusi Ha ocHoBe PI'OC

[lonnmanue ponu (U3MKKM B HAYyYHOM KapTHHE MUPA; CHOPMUPOBAHHOCTH 0a30BBIX
MIPEJICTABICHUI O 3aKOHOMEPHOM CBSI3M M MO3HABAEMOCTH SIBJICHUN MPUPOIBI, O POJIU
JKCIlepUMeHTa B (u3MKe, O cucreMooOpasyromeii poiu GU3NKH B Pa3BUTUHU
€CTECTBCHHBIX HAyK, TEXHUKH W TEXHOJOTHH, 00 »BOMONMU (U3HUECKUX 3HAHUU U UX
poJii B IIEJIOCTHOM €CTECTBEHHOHAYYHOW KapTUHE MHUpPa, O BKIA/le POCCUUCKHX U
3apyOeKHBIX  Y4EHBIX-QU3UKOB B  pa3BUTHE HAyKH, OOBSICHCHHE IPOIECCOB
OKPY’KaIoIIer0 MUPa, Pa3BUTHE TEXHUKHU U TEXHOJIOTHIT

3HaHUA O BUJIaX MaTepuu (BEIIECTBO U MOJIE), O ABMKEHUU KaK CIIOCOOE CYIECTBOBAHUS
MaTepuud, 00 aTOMHO-MOJEKYJISIPHOM TEOPUH CTPOSHHUS BEIIeCTBA, O (QHU3NYECKOU
CYUIHOCTH SIBICHHM MNPUPOABl (MEXaHUYECKHX, TEIUIOBBIX, OJJIEKTPOMAarHUTHBIX U
KBaHTOBBIX); YMEHHE Pa3IU4aTh SBICHUS MO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OMbBITOB, JEMOHCTPUPYIOLIUX JaHHOE (U3UYECKOE SIBICHHUE;, YMEHHUE
pacrno3HaBaTh NPOSBICHHE H3YYEHHBIX (DU3MYECKHUX SBICHUH B OKPYXKAIOLIEM MUDE,
BBIJIETISISL UX CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)

BJIaI[eHI/Ie OCHOBAaMH TIOHSITHHHOTO arrmapara U CHMBOJIMYCCKOI'O sA3bIKa (1)I/I3I/IKI/I n
HCIIOJIB30BAHUEC WX JIs PCIICHUA y‘-I€6HI)IX 3aaa4; YMCHHC XapaKTCPHU30BaATb CBOMCTBaA
TECII, (1)I/ISI/I'-I€CKI/IG SABJICHUA U MMPOLICCChI, UCIIOJIb3Ys (1)YHI[aMGHTaJ'IBHBI€ U OMIIUPHUYCCKUC
3aKOHBI

YMeHue OmuChIBaTh HU3YyUEHHBIE CBOWCTBA Tel W (DM3MUECKUE SBIICHUS, HCIOIB3YS
(bu3YecKre BETUIHHBI

Brnanenne ocHoBaMHM METOJOB HAy4YHOrO TO3HAaHUS C YYETOM COOJIIOJICHMS IpaBHI
0e30macHOro Tpyaa: HabIoAeHne PU3NUECKUX SBICHUMI:

YMEHHE CaMOCTOATENbHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY M3 JaHHOTO Habopa
000pyZI0BaHUS MO MHCTPYKIMH, OMHMCHIBATh XOJ ONbITa M 3aIHCHIBATh €0 PE3yJbTaThl,
(bopMyIMpOBATH BBIBOABI;

NPOBEICHUE TPSAMBIX W KOCBEHHBIX M3MEpeHHH (U3MYECKHX BEJIWYMH: YyMEHHUE
IUTAHUPOBATh U3MEPEHHUsI, CAMOCTOSITETIHHO COOMpAaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY 10
WHCTPYKLIMM, BBIYMUCIATH 3HAUYEHHWE BEJIMYMHBI M  aHAIM3UPOBATH  IOJyYEHHbIE
PE3YJIBTATHI ¢ YUETOM 3a1laHHOM MOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHNUI;

IIPOBEJICHUE  HECJIOXKHBIX  OKCIEPUMEHTAIbHBIX  HCCIIEJOBaHMM; CaMOCTOSTEIBHO
coOHpaTh HKCHEPUMEHTAIBHYIO YCTAaHOBKY M MPOBOJUTH UCCIIEOBAaHUE MO MHCTPYKIUH,
MIPE/ICTaBIATh IOJYYEHHbIE 3aBUCHUMOCTH (U3WYECKUX BEIMYMH B BHAE TaOMUI] U
rpaduKoOB, YUUTHIBATh MMOTPEIIHOCTH, JIEJIaTh BBIBOJIBI 110 PE3Yy/IbTaTaM HUCCIETOBAHUS

[Tonnmanue XapakTEepHBIX CBOWCTB (M3MUECKUX Mojeneil (MaTepuanbHas TOYKa,
abCoOMIOTHO TBEPIOE TENO, MOJENH CTPOSHHUS Ta30B, KUAKOCTEH U TBEPIBIX Tel,
HHaHeTapHaSI MOJ€CJIb aroMa, HyKJ'IOHHaSI MOICJIb aTOMHOI'O smpa) n YMGHI/IG HpI/IMeHHTL
WX JUIS1 OOBSICHEHUS (DU3MUECKUX TIPOIIECCOB

YMmenue o0bACHATh (PU3NYECKUE MPOIIECCHl U CBOMCTBA TEN, B TOM YHCJE U B KOHTEKCTE
CUTYyalluil PaKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa, B YaCTHOCTH, BBISBISATh MPUUUHHO-
CIIEICTBEHHBIE CBS3M M CTPOUTh OOBSCHEHHE C OMOpPOW Ha M3yUYEeHHBIE CBOMCTBA
(bu3nuecKux sIBICHUN, PU3NYECKUE 3aKOHbI, 3aKOHOMEPHOCTH U MOJIENH

YmMmenue pemats pacdérHbie 3aaa4uu (Ha 0aze 2 — 3 ypaBHEHHIA), HCIONB3Yys 3aKOHBI U
(dhopMyIbl, CBA3BIBAIOIINE (PU3NYECKUE BEIUYMHBI, B YACTHOCTH, 3alMCHIBATh KPaTKOE




YCJIOBUE 3aJlaud, BBIABIATH HEIOCTAIOIIME JaHHBbIE, BHIOMpPATh 3aKOHBI U (HOPMYIIHI,
HE0O0XOAUMBIE IS €€ PeLIeHHUs, UCTIOJIb30BaTh CIIPABOYHbIC JAaHHbIE, TPOBOIUTH PacUEThl
U OLIEHUBATh PEATMCTHUYHOCTH MOJIYYEHHOTO 3HAYCHHS (PU3MUECKOW BEITMYMHBI; yMEHUE
OTIPENIeNIATh PAa3MEPHOCTh (PU3MUECKON BEIIMYMHBI, TOJYYCHHOM MPH PEIICHUN 3a1a4Hl

Vmenue XapaKTEpPU30BaTh IMPUHIIUIIBI ﬂeﬁCTBHH TEXHUYCCKUX YCTpOfICTB, B TOM 4YHUCIJIC
OBITOBBIX HpI/I60pOB, W IIPOMBINIIICHHBIX TEXHOJIOTHYECKUX IIPOHECCOB 110 UX OIMKMCAHUIO,
HCIIOJIb3Yysd 3HAHUA O CBOMCTBaxX (bI/ISI/I‘IeCKI/IX SIBIICHUN U H@O6XOI[I/IMBIe (bl/ISI/I‘leCKI/IC
3dKOHOMCPHOCTH

YMeHre Mchojb30BaTh 3HAHUSA O (1)I/I3I/I‘ICCKI/IX SABJICHHUAX B HOBCGHHGBHOﬁ KU3HHU I
obecriedeHrs: 6€30MaCHOCTU TPU OOPAIIEHUH C OBITOBBIMU MPUOOPAMU M TEXHHUUECKUMHU

10 YCTPOMCTBAMH, COXPAHECHHUS 3I0POBBS M COOJIIOJICHUSI HOPM KOJOTHYECKOTO TIOBEICHUS

B OKpY’Karouieil cpezie; MOHMMaHue HeOOXOAMMOCTH IPUMEHEHHUS JOCTUKEHUN PU3UKU U
TEXHOJIOTUH JIJIs1 palliOHATILHOTO MPUPOAOIOIb30BAHUS

OnelT mnoucka, mnpeoOpa3oBaHUsi W MpeACTaBieHUs HHPopMauuu (U3NYECKOTO
COZep)KaHUSI C UCIONBb30BaHUEM HH()OPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTH;
YMEHHE OLEHUBATh JOCTOBEPHOCTH IOJIyUEHHOM MH(OpMalMM Ha OCHOBE MMEIOILIMXCS
3HAHUW M JIONOJIHUTENIbHBIX MCTOYHHMKOB; YMEHME MCIOJIb30BaTh IPU BBINOJIHEHUU

11 yUeOHBIX 3aJaHU{ HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy (HU3UYECKOTO COJEpIKAHMS,

CIPaBOYHbIE MaTepHallbl, pecypchl ceTu HTepHeT; BiazeHue 0a30BbIMH HaBbIKAMU
npeoOpa3oBaHusi WHPOPMALUK U3 OJHOW 3HAKOBOM CHCTEMBI B JPYryl; yMEHHE
cOo3/1aBaTh COOCTBEHHBIC MMUCbMEHHBIC U YCTHBIE COOOLICHNUS Ha OCHOBE MH(OPMAIIUH U3
HECKOJIBKMX HCTOYHUKOB

IHHEPEYEHbD 3JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D 11O ®PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 MEXAHUWUYECKUE ABJIEHUA
11 Mexannueckoe aBwkeHue. MartepuanbHass Touka. CucremMa otTcuéra. OTHOCHUTEIBHOCTH
"~ IBWXEHUA
19 PaBHOMepHOE U HepaBHOMepHOe ABmxkeHue. CpenHss ckopocTb. Dopmyna A BBIYMCICHUS
" cpenHedt ckopocTH: V = S/t
PaBHOMEpHOE NpsSMOJIMHENHOE IBMXKEHHME. 3aBUCHMOCTb KOOPAMHATBHI Te€lla OT BPEMEHHM B
Clly4ae paBHOMEPHOTO MPSIMOJIUHENHOTO IBUKECHHUS:
13 x(f)=x,+0t
I'paduku 3aBUCUMOCTH OT BpEMEHM JJIsi IPOEKLUU CKOPOCTH, MPOEKIMH MepeMeIeHus, MyTH,
KOOpPJMHATHI IPYU PABHOMEPHOM IPSIMOJIMHENHOM JABHKEHUU
3aBUCUMOCTb KOOpPJMHATHI TE€JIa OT BPEMEHM B CIIy4ae PaBHOYCKOPEHHOI'O MPSIMOJIMHENHOIO
JBUKCHUS:
!Q
1.4 Sel(f) = vg, *f—ax*i

@opmysbl AJid TPOEKLUUU MEepeMEelIeHHs], MPOEKIMH CKOPOCTH U MPOEKLUUU YCKOPEHHsS IMpHU
PaBHOYCKOPEHHOM MPSIMOJIMHEWHHOM JIBUKEHUU:




2
t
.sx(a‘)=v‘]x-a‘+ax-3.

U_\'(f) =Up, +a, £,

a.(f)=cast,

5 5

e 2 _ 4
Uiy Uiy “y Sy

I'paduku 3aBUCUMOCTH OT BPEMEHH JUIS TIPOCKIIMU YCKOPEHHUS, TPOSKLIUU CKOPOCTH, IPOCKIINU
nepeMeIleH s, KOOPAUHATBI IIPU PABHOYCKOPEHHOM IMPSIMOJIMHENHOM JABHKEHUU

CBoOoanoe mameHue. PopMyIbl, OMKMCHIBAIOIIUME CBOOOJHOE TMaJCHHE Tela 10 BEPTHKAIU
(IBWXEHUWE Tella BHU3 WM BBEPX OTHOCUTEILHO MoBepXxHOCTH 3emin). ['paduku 3aBUCHMOCTH

1.5
OT BPEMEHH Ui MPOCKIMH YCKOPEHHUs, MPOEKIHUU CKOPOCTH U KOOPIMHATHI MPH CBOOOIHOM
MaJeHUH Tela [0 BEPTUKAIU
CKOpoCTh paBHOMEPHOTO ABUKEHHMSI T€Ja 110 OKPY>KHOCTH. HarpaBiieHne cCkopocTH.
®dopmyiia 1715 BBIYUCICHUS CKOPOCTH Yepe3 paJiuyCc OKPYKHOCTH U MEpUOJL OOpallleHus:
L= iR
T
enTpocTpemutensHoe  yckopeHue. HampaBineHue LEHTPOCTPEMMTENIBHOIO — YCKOPEHHUS.
16 ®dopmyiia 17151 BBIYUCIIEHUS YCKOPEHUS:
' 2
a. = ()
=R
®opmyiia, cBsI3bIBaIOLIAst IEPUO U YACTOTY OOpaIeHUS:
V= !
T
Macca. [InotHOCTH BemecTBa. @opmMyina Ui BBIYUCIEHUS IUIOTHOCTH:
1.7 _m
V
1.8 Cuna — BexTopHas puzndeckas BenrmunHa. CIOKEHHE CHIT
1.9 SBnenue unepuuu. I[lepsslit 3akoH HeroToHa
Bropoii 3akon HeroToHa:
110 F=m-a
CoHarpaBiIe€HHOCTh BEKTOPa YCKOPEHUS Tejla U BEKTOPa CHJIbI, IEUCTBYIOIIEH HA TEJIO
B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 F  —_F
i R B
Tpenue mokoss u TpeHue ckoibxeHus. Popmysia Uisi BBIUHUCICHHUS MOMAYNS CHJIBI TPEHHS
CKOJIbXKEHUSI:
1.12
F_=n-N
p~H
Hedopmarus tena. Yopyrue u Heynpyrue aedopmanuu. 3akoH ynpyroi nedopmanuu (3aKoH
I'yka):
113 [YKa)
F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTEHMS:
1.14 my - My

F=G-—1 2
27




1.15

1.16

Cuna 1spKecTu. Y CKOpeHHe CBOOOHOTO MaIeHUS.

dopmyna s BBIYUCICHUS CUITBI TSDKECTH BOJIM3H MOBepXHOCTH 3emiu: F = mg.
JBuxenue nnaner Bokpyr Connua. [lepBas kocmudeckas ckopocts. HeBecomocTs n
Heperpy3Ku

Nmnynbe Tena — BekTopHas puznyeckas BeIMYUHa.
pP=mi
Nmnynbe cucremsl Ten. U3MeHeHne nmnyibca. MIMITynbe cuiibl

3akoH COXpaHCHUA UMITYyJIbCa IJIsd 3aMKHYTOﬁ CUCTEMBI TCJI:
D=yl +inyU, =const

PeakxtuBHOEC JABHWXKCHHUEC

1.17

1.18

Mexannueckast padbora. @opmyra s BBIYUCICHUS PaOOTHI CHITBL:

A=Fsoosct

Mexannueckass MOIIHOCTD:

nN=4
r

Kunernueckas u IIOTCHIMAJIbHAA 9HCPI'U. CDopMyna JJIAA BBIYHUCIICHHA KHHETHYCCKOM OHCPIuu:

H!Uz
BTy

TeopeMa 0 KUHETHUYECKOM OHEPTHUHU. d)opMyna JJIs1 BBIYUCIICHUSA HOTeHLII/IaJIBHOfI OHEPIUu TCJa,

IIOAHATOIO

Hag 3eMIIEit:

E,=mgh

1.19

Mexannyeckas dSHEeprus:
E=E;.+E p
3aKOH COXpaHEHUs MeXaHu4ecKkoi 3Heprun. dopMyia /IS 3aKOHA COXPAaHEHUsI MEXaHUYECKON

SHEpPIruu B OTCYTCTBHE CHJI TpeHus: E = const.
IIpeBpamieHne MeXaHN4YECKON PHEPTUH NTPH HATMYUU CUIIBI TPEHUS.

1.20

[TpocThie MexaHU3MBI. «30JI0TOE TPABUIIO» MEXAHHKH.
Peruar. Moment cuibsl: M - Fl.
VYcinoBue paBHOBECHS pblyara:

M +M, +..=0
[ToasmxubIN 1 HeOABIKHBIN O0510KkU. KITJ[ mpocThIx MexaHH3MOB,

n= Anonesmas
A—aarpaqe:ﬂm A

1.21

JlaBiieHure TBEPAOTO TENa.
®opMyna 1711 BBIYMCIICHUS 1aBJICHHS TBEPIOIO Tena:
F
P=-
JaBnenue raza. ATMocdepHoe JaBieHHUE.
I'mapocTaTnyeckoe 1aBieHUE BHYTPH KHIKOCTH.
@opMyia 1151 BBIYMCIICHUS! 1aBJICHUS] BHYTPHU KUIAKOCTH:




p=pgh+p,

1.22

1.23

3axoH [lackans. I'mapaBnuueckuil npecc

3akoH Apxumena. @opmyna g ONpeAesieHUs BhITAJKUBAIOIIEH CUIIbI, ICHCTBYIOIIECH HA TEJO,
MOTPY>KEHHOE B JKUJKOCTD WJIU Ta3.

Fap =pgV

Ycaopue miaBanus teia. IlnaBanue CYA0B 1 BO3AYXOILIaBaAHUEC

1.24

Mexanuueckue kojebaHus. AMIUIMTYda, NEpUoJ W yacToTa KojeOanuil. Popmyia,
CBSI3bIBAIOIAS YACTOTY U MEPUOJ KOeOaHuil:

1.25
1.26

Matematuueckuid U TNPYXKUHHBIA MadTHUKU. [IpeBpaiieHue 3Hepruu mnpu KojedareaIbHOM
JBAKCHUH

3aTYXEIIOH_II/IC KoJIeOaHHSL. BBIHY)KILCHHLIG Kxonebanus. Pe3onanc

1.27

1.28

MexaHudeckue BOJIHEL HpOI[OJ'H)HI)Ie U TOINCPCYHBIC BOJIHBI. I[J'H/IHa BOJIHBI M CKOPOCTH
pacnpocTpaHeHUs BOJHBI:

L=v-T

3ByK. I'poMKkocTh M BbIcOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJHBI Ha TpaHULE JABYX Cpel.
WHudpa3Byk u yabTpa3Byk

1.29

[IpakTnueckue paboThI

W3mepenue cpenHell IUIOTHOCTH BEILECTBA; ApXMUMENOBOM CHIIBI; JKECTKOCTH MPYKHUHBI;
Ko3(p(dULMEeHTa TPEHUs CKOJIbKEHUs; pabOThl CHJIBI TPEHHUS, CUJIbl YIPYTrOCTH; CpEeAHEH
CKOPOCTH JIBUYKEHUSI OpycKa 10 HaKJIOHHOM IJIOCKOCTH; YCKOPEHUs OpycKa IMpH JBHUKEHHUH I10
HAKJIOHHOM IJIOCKOCTH; YaCTOThI U Neproa KoueOaHUI MaTeMaTH4eCKOro MasiTHUKA; 4aCTOThI
U Tmepuoaa KojeOaHUN NPYKMHHOTO MasiTHUKA; MOMEHTA CHJIbI, JEHCTBYIOLIErO0 Ha pblyar;
paboOTHI CUIIBI YIIPYTOCTH TIPH MOABEME TPy3a € MOMOIIBIO HETIOBUKHOTO 0J10Ka; pabOThI CHUITBI
YIOPYTOCTH NPU NOIBEME Ipy3a C IOMOIIBIO MOABUKHOIO 0JIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEAOBOM CHIIBI OT 00bEMa MOTpYKEHHOW YacTW Tejla U OT
IUIOTHOCTH >KMJIKOCTH; HE3aBHUCHUMOCTH BBITAJIKUBAIOLIEH CHUJIBI OT Macchl Teja; CUJbl TPEHUs
CKOJIBJKEHUSI OT CHJIbl HOPMAJIBHOI'O IABJIIEHHS U OT pOJa NOBEPXHOCTH; CHJIBI YIPYIOCTH,
BO3HUKAIOIIEH B MPYKUHE, OT CTENEeHU AeGopMaluu NMPYXKHHbBI; YCKOpeHUs Opycka OT yria
HaKJIOHA HaNpaBJIAOLIeH; meproja (4acToThl) KoJeOaHul HUTSHOTO MasTHUKA OT JJIMHBI HUTH;
nepuosia KojiebaHWH TNPYKUHHOTO MasTHUKAa OT MAacChl Ipy3a U JKECTKOCTU MPYKUHBI;
UCCIIeIOBAaHNE HE3aBHCHMOCTH IEpHOJa KoJeOaHM HHUTSHOTO MasTHHKAa OT Macchl Ipys3a.
IIpoBepka ycinoBusl paBHOBECUS pblyara

1.30

Ouznyeckue SABIECHUS B MPUPOJE: MPUMEPDI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B KMBOU U
HEXHUBOW MpHUpoJe, NEHUCTBUE CUJIbl TPEHUS B NPUPOJE U TEXHUKE, MPUIUBBI U OTJIMBBIL,
nBukeHue miaHeT COoNHEYHON CHCTEMBI, PEaKTUBHOE JIBH)KEHUE KUBBIX OPraHU3MOB, pblUard B
TeJe YeJoBeKa, BIMSHHE aTMOC(EpPHOTO MJaBJICHHUS HA >KMBOM OpraHu3M, IUIaBaHUE pbIO,
BOCHPUATHE 3BYKOB KHUBOTHBIMH, 3€MJIETPSICEHHE, CEIICMUUECKHUE BOJIHBI, IIyHAMH, 3XO

1.31

TexHuueckue yCTpONCTBA: CHUIOMETP, NATYUKHU TOJIOKEHHUS, PACCTOSHHUS U YCKOPEHUS,
JTUHAMOMET, MOAIINITHUKY, PAKETHI, PbIYar, MOJBUKHBIA U HEMOIBIKHBIA OJOKH, HAKIIOHHAS
IJIOCKOCTh, MPOCThIE MEXaHU3MBbI B OBITY, COOOIIAOIINECS COCY b, YCTPOMCTBO BOJOIPOBO/A,
TUPaBIMYECKUNA Tpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPILIHEBOM HAcoC, apeoMeTp,
9XO0JIOT, UCTIOIb30BaHKE YIbTPa3ByKa B OBITY U TEXHUKE

TEIUIOBBIE ABJIEHW A

2.1

OcCHOBHbIE TIOJOXKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpHHM CTpOEHUs BellecTBa. Mojenu




TBEPIOTO, )KUJIKOTO U ra3000pa3HOro COCTOSHUN BemecTBa. Kpucramimueckue M amop(HbIC
Tena

,HBI/I)KGHI/IC JacTull BeleCTBa. CBs3b CKOpOCTH ABMIXKCHHA 4YacTUL[ C TCMHGpaTYPOﬁ.

2.2
bpoyHoBckoe nBmxkenue, nuddys3us
2.3 CmauuBaHHE U KaOWUISIPHBIC SIBICHUS
2.4 TemioBoe paciupeHue U CKaTHE
2.5 TemioBoe paBHOBECHE
2.6 Buytpennss sueprusi. Pabota u teronepenaya kak criocoObl U3MEHEHHS] BHYTPEHHEH SHEPruu
2.7  Bwupasl Temionepenavyn: TEIIONPOBOAHOCTb, KOHBEKIIHS, U3TydeHUE
HarpeBanue u oxnaxaenue ten. KonnuecTBo TEIIOTHL. Y AenbHas TEMIOEMKOCTD:
S g=am(ty-1)
3aKOH COXpaHEeHUs SHEPTUU B TEILIOBBIX Mpolleccax. Y paBHEHUE TEIJIOBOrO OanaHca:
2.9 Q1+Q2 + =0
210 Hcnapenne u konaeHcauus. V3MeHeHue BHYTpEHHEHl SHEpPruM B MpOLIECCE HCIAPEHUs U
' KoHJeHcanuu. Kumnenue sxuakocTy. Y aenbHas TemioTa napoodpaszoBanusi: L = Q/m
2.11 BnaXHOCTH BO3ayXa
[InaBnenve u kpucramuszauusg. l3MeHeHue BHYTpPEHHEW OJHEPrUM IMpH IUJIABICHUU U
KpUCTaTU3aluu. Y IeJbHasl TeIyIoTa TUIaBIeHuUs:
212
_9
& m
213 BHyTpeHHsIs HEprUs CropaHus TOIUIMBA. Y JeIbHAasl TeIUIoTa Cropanus Torusa: g = Q/m
2.14 Tlpunanumns! pabotsl TeruoBbix asurateneii. KI1/] rermoBoro neurarens
[IpakTuyeckue paboThI
W3mepenune ynenpbHOW TEIIOEMKOCTH METAUIMYECKOTO LWIMHIPA; KOJIMYECTBA TEIUIOTHI,
MOJIyYEHHOT0 BOJIOM KOMHATHON TemmepaTypbl (PUKCUPOBAHHOM MaccChl, B KOTOPYIO OMYIIEH
515 HarpeThli LMIMHAP; KOJIMYECTBa VTGHJ'IOTI)I, OTJITAHHOTO HarpeTLIiVI HWIMHIPOM, IOCIIe
OIyCKaHUsl €ro B BOJY KOMHATHOW TeMIepaTypbl; OTHOCUTEIbHON BIIAXXHOCTU BO3AYXa;
YAETbHOM TEeIUIOTHl IIaBlieHUs Jbjaa. MccrnenoBaHue W3MeHEHUs TemrepaTypbl BOABI MpU
Pa3IMYHBIX YCJIOBMSIX; SIBJICHHS TEMJIO0OMEHA NpPU CMEIIMBAHUU XOJOJHOW M ropsyeil BOJIbI;
rpolecca UcTapeHus
dusnyeckue SABICHUS B INPUPOAE: NOBEPXHOCTHOE HATSIKEHUE U KaWULIPHBIE SIBICHUS B
2.16 mnpupone, KpUCTAIIBI B IpUpoe, nznydenne CoiHIa, 3aMep3aHie BoJI0EMOB, MOPCKUE OpHU3bI;
o0pa3oBaHHe POCHI, TYMaHa, HHEs, CHEeTa
TexHuyeckue ycTpoicTBa: KamWJUISAPBI, MPUMEPHI HCIOIb30BAHUS KPUCTAIIOB, >KUIKOCTHBIN
2.17 TepMoMeTp, MJAaTYMK TEMIIEPATyphl, TEPMOC, CHCTEMa OTOIUIEHUS JOMOB, THUTPOMETDHI,
MICUXPOMETP, MapoBasi TypOuHa, IBUraTellb BHYTPEHHETO CrOpaHus
3 DJIEKTPOMATHUTHBLIE ABJIEHUA
3.1 Dnexkrpuzanus Ten. /[Ba BUma dIEKTPUIECKUX 3apsiI0B
3.2 BzaumopeiicTBue 3apsKeHHBIX Tell. 3akoH Kynona
3.3 3aKkoH COXpaHEHHS MIEKTPUIECKOTO 3apsiaa
34 Onextpuueckoe nose. HanpsokénHocTs snekTpudeckoro mnois. [lpuHnun cymnepnosunuu
" 3JIEKTPUYECKHX MOJieH (Ha KaYeCTBCHHOM YPOBHE)
35 Hocurenu »snexkrpudeckux 3apsfaoB. JIeHCTBHE SIIEKTPUYECKOrO IOJIA HA JJICKTPUYECKUE

3apsnbl. [IpoBOAHUKH U TUDIEKTPUKA




ITocTosiHHBIN 31eKTpUUYecKui TOK. JleicTBUs anekTpuueckoro Toka. Cuna toka. Hanpskenue.

3.6 l=qg/t,U=Al
37 DJEeKTPUYECKOE CONPOTUBIIEHUE. Y AETBbHOE 3JIEKTPUYECKOE COIIPOTUBIICHHE:
~  R=pl/S
3.8  3akon Oma juist yuacTka anekrpudeckoii nenu: | = U/R
ITocnenoBarenbHOE COEIMHEHUE IPOBOJHUKOB:
I, =1,; U=U,+U,. R=R +R,
3.9 [IlapamnensHoe coeanHEHNE IPOBOJHUKOB PAaBHOTO CONPOTUBIICHUS:
U =Uy;I=1I+]I; szﬁ.
CMenanHbIe COETMHEHMSI TPOBOTHUKOB
3.10 PaGora u MomHOCTB 31eKTprudeckoro Toka. A = Ult, P = Ul
3akon Jxxoynsa — Jlenia:
3.11 0= JT2 ‘R-t
3.12  Omsbit Opcrena. MarHuTHOE 10J1€ MPSAMOI0 MPOBOAHMUKA ¢ TOKOM. JIMHUN MarHUTHOM MHAYKIIUH
3.13 MarnuTtHOe 10JIe TOCTOSTHHOTO MaruuTa. B3anMoieicTBre MOCTOSTHHBIX MAarHUTOB
3.14  JlelicTBHE MarHUTHOTO ITOJIS HA TIPOBOJHUK C TOKOM
3.15 Omeiter @apazes. SBnenne snekTpoMarHuTHON nHAyKIMH. [IpaBuio Jlenna
[IpakTuyeckue paboThI
W3mepeHune 3JIeKTpUUYECKOro COMPOTHUBICHHUS PE3UCTOPA; MOIIHOCTU 3JIEKTPUYECKOTO TOKa;
paloThI AJTEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B MPOBOJHHUKE (PE3UCTOPHI,
3.16 nammouka), OT HampsKEHUs Ha KOHLAX MPOBOJHUKA; 3aBUCUMOCTH COMPOTUBICHHS OT JUIMHBI
IIPOBOJIHUKA, MJIOIIAN €r0 MOMEPEYHOT0 CEYEHHUs U YI€IbHOTO CONPOTUBIICHHUS.
IIpoBepka mpaBuiIa A 3JEKTPUUECKOTO HANPSHKEHUS NPU IOCIEA0BAaTEIbHOM COEIMHEHHU
IIPOBOJIHUKOB; MpaBHUja Ui CHUJIBl 3JEKTPUYECKOTO TOKa MpPU MapajuIeIbHOM COEIMHEHHH
MIPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)
@dusnueckue sBIEHHUS B MPUPOJE: DJICKTPUUYECKHUE SBICHUS B aTrMocdepe, HJIEKTPHUYECTBO
3.17 >KuBBIX OpPraHU3MOB, MarHUTHOE IoJie 3eMJIM, APEi] IMOIIOCOB, POJIb MAarHUTHOTO MOJS JJIsS
KU3HH Ha 3emiie, MOJIIPHOE CUSHUE
TexHWueckne yCTPOWCTBA: DIEKTPOCKOI, aMIIepMETp, BOJIBTMETP, PEOCTaT, CUYETUYUK
3.18 AIIEKTPUUYECKON YHEPTHH, HIEKTPOOCBETUTEIFHBIE TPUOOPHI, HArPEBATEILHBIC AIEKTPOIIPHOOPHI
(mpuMepsl),  JJEKTPUYECKHE  TPEAOXPAHHUTENH,  DIIEKTPOMArHUT,  AJIEKTPOJBUTATEIh
MOCTOSTHHOTO TOKa, TeHEPaTOp TIOCTOSTHHOTO TOKA
3.19 DnextpomarHuTHBIE BOIHBIL. [Ikaa 3eKTpOMarHUTHBIX BOJIH
3.20 JlyueBast mozenb cBeta. [IpsiMonmHeitHOe pacipocTpaHEeHUE CBETa
3.21 3axoH orpakeHus csera. [I1mockoe 3epkano
3.22  TlpenomieHue cBeTa. 3aKOH MPEJIOMIICHHSI CBETa
3.23 Jlucnepcus cBeta
3.24 Jlunuza. Xox maydeit B muH3e. DokycHOE paccrosiHue TuH3bl. OnTrdeckas cuia iuH3sl: D = 1/F
3.25 T'ma3 kak onrtudeckas cuctema. OnTudeckrue mpruoOOpsI
[TpakTuyeckue paboThI
3.26 W3mepenune onTuyeckod cuibl  coOuparomieil  JMH3bI;  (POKYCHOTO — PacCTOSHUS

cobuparomeld JUH3bI (10 CBOMCTBY pPaBEHCTBA pa3MEpOB MpEAMETa M H300paKEeHUs, KOorja




MpeaMeT PACIoIOkKEH B JBOWHOM (hOKyce), oKa3aTelsl MPEIOMIICHHS CTEKIIA.

HccnenoBanue cBOWCTBA U300paXeHUs, MOJYYECHHOTO C TIOMOIIBIO COOMPAIOLIECH JTHH3HI;
M3MEHEHHs (POKYCHOTO PACCTOSHUS ABYX CIIOKEHHBIX JIMH3; 3aBUCHUMOCTHU YIJIa MPETOMIICHHS
CBETOBOIO JIy4a OT YIJIa IaJCHKs Ha IPAHULE «BO3YX — CTEKIIO»

dusnyeckue SIBJICHUS B npupoac: 3aTMECHUA COJ'IHI_Ia u .HYHBI, OoBETa TEJ, OIITUYCCKUEC ABJICHUA

3.27 B atMoc(epe (1iBeT Heba, pedpakius, paayra, MUpax)

3.28  TexHuUYeCcKHE YCTPOUCTBA: OUKH, IEPHUCKOII, (OTOAMNTIAPAT, ONTHICCKHE CBETOBO/IBI
4 KBAHTOBLBLIE SABJIEHUA

4.1 PamumoakTuBHOCTH. Anb(da-, 6eTa-, ramma-u3nydeHus. Peakiuu anbga-u O6eta-pacnaaa

4.2  Omnwrtel Pe3epdopaa no paccesuro anbda-vactuil. [InanerapHas Mmoaens aroma

4.3 CocraB aTomMHOrO siipa. 30TOMBI

4.4  Tlepuon momypacmnazia aTOMHBIX sSlIEp

4.5  SnepHble peakiyuu. 3aKOHbI COXPAHEHUS 3apsAA0BOIO U MACCOBOT'O UUCEI

dusznyeckue SBICHUS B IMpUupoac: €CTECTBEHHBIHN pa,[[I/IoaKTI/IBHHﬁ (I)OH, KOCMHUYCCKHUE JIy4H,
4.6 PaaAO0aKTUBHOC HU3TTYUCHUC ITPUPOJHBIX MUHEPAJIOB, HeﬁCTBHe paaruOaKTHUBHBIX I/ISJ'Iy‘IeHI/Iﬁ Ha
OpraHu3M 4€JI0BCKa

TexHudeckue yCTpONCTBA: CHEKTPOCKOI, WHAMBUAYAJIbHBIM JO3MMETp, Kamepa BuibcoHa,
sIIepHasl SHEPreTHKa

4.7

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TIPOLHECCA

Oos3aTesibHbIE YUeOHbIe MaTePUAJIbI Il YYCHUKA:

1. ®dusuka: 7-i kiacc: 0a30BbIN YpOBEHB: yUeOHUK; 3-€ u3nanue, nepepadoranHoe [lepoimkun
N.M., BanoB A.U. Axkumoneproe obmectBo «M3natensctBo «IIpocBenieHune

2. ®dusuka: 8-if kitacc: 0a30BbIN YpOBEHB: yUeOHUK; 3-€ u3nanue, nepepadoranHoe [leprimkun
.M., BanoB A.1. AkunonepHoe o0mectBo «M3narensctBo «IIpocBerienue

3. dusnka: 9-i kinacc: 0a30BbI YpOBEHb: YUeOHUK; 3-€ u3aaHue, nepepadboranHoe [lepblkun
UM., I'yrauk E.M., BanoB A.U. u np. AkunonepHoe obuiectso «M3narenscto «IIpocsenienner»

JlonoTHUTeIbHBIE Yy4eOHbIe MATEPHAJIBI VIl YYCHHKA:

1. Xannanona T.A., XannanoB H.K. ®usuxka. Pa6ouas terpanp. 7 knacc. YMK Ileprimkun-VBanos

2. ®unonosuu H.B., IletpoBa M.A., fluyk B.A. ®usnka. 7 kinacc. ba3osslil ypoBeHs. TeTpans
IS TabOpaTOpHBIX paboT. YuebHoe nocodue

3. XannanoBa T.A. Pabouas Terpans. 8 xnacc. YMK Ileprimkun-MBanos

4. @unonosuu H. B., ITerpoBa M. A., fluyk B. A. ®usuxka. 8 xnacc. ba3osslii yposens. Terpaan

JUIst 1TabOpaTopHBIX paboT. YuebHoe nocobue

5. T'yrnuk E. M., Bnacosa U. I'., XannanoBa T. A. ®usuka. 9 knacc. Pabouas Tetpass.

6. ®dwonosrnu H. B., [Tetposa M. A., Sluyk B. A. ®usuka. 9 knacc. ba3oBslii ypoBeHb. TeTpaan
11 1a00paTopHbIX paboT. YdyeOHoe nocodue

MeToanyeckue MaTepuasibl 1l yYUTEIS:

1. Uepnenkas U.B., fduyk B.A. ®usuka. 7 knacc. Meroguueckue pekoMmenaanuu. [loypounsie
pa3zpabotku K yueOHuky Ilepeimkuna Y. M., UBanoBa A. U. IletpoBa M.A., [lanunoB M.A. AkiimoHepHoe
obmectBo «M3natenpcTBO «IIpocBemieHue.

2. Mapon A.E., Mapon E.A. ®usuka. 7 xnacc. CaMocTosITeIbHBIE U KOHTPOJIbHBIE PabOTHI K
yuebnuky Ilepsimkuna Y. M. AknronepHoe o6mmectBo «M3natensctBo «IIpocBerienuey.

3. Mapon A.E., Mapon E.A. ®usuka. 7 xnacc. Iupgaktudeckue MmaTtepuainbl. AKIMOHEPHOE
obmmectBo «M3natenscTBO «IIpocBemenue».



4, B. B. Kyapsenes, O. A. UepaukoBa. ®usnka. 8 kimacc. Meroaudeckoe mocooue Kk yueOHUuKy
. M. Ileppimkuna, A. WM. Hsanoma, IlerpoBa M.A., [lanunor WN.A. AxuumonHepHoe oOIIECTBO
«M3narenbcTBO «lIpocBemenuey.

o. [Maxmatosa B. B., llledep O. P. «/Iluarnoctuueckue padboTsl K yueOHUKY A. B. Ilepbimkuna,
E. M. I'yrauk «®usuka. § knace». AkuuonepHoe oomectBo «M3narenbetBo «lIpocBemenue.

6. Mapon A. E., Mapon E. A., [lo3oiickuii C. B. ®u3uka. COOpHUK BONPOCOB U 3a1ady K
yaeOHuky [lepeimkuna Y. M. 8 kiace. AkimonepHoe obmiectBo «M3narensctBo «IIpocBenieHue.

7. Mapon A.E., Mapon E.A. ®usuka. 8 kimacc. ba3oBbiii ypoBeHb. CaMOCTOSTENbHBIE U
KOHTpPOJIbHBIE paboThl. AKIIMOHEpHOE o01iecTBoO «M3aarenscTBo «lIpocBemienne.

8. [ITaxmaroBa B. B., llledep O. P. «/lnarnoctuueckue padoTsl k yueOHUKY A. B. Ileppimkuna,
E. M. I'yrhuk «®u3uka. 9 kiaccy.

9. Mapon A.E., Mapon E.A. ®uzuka. 9 knacc. Jlunaktuyeckue marepuaibl. AKIIMOHEPHOE

obmectBo «M3natenscTBO «IIpocBemenuey.

10.  Mapon A. E., Mapon E. A., I1o3oiickuii C. B. ®m3uka. 9 kimacc. COOpHUK BOIPOCOB U 33a1a4
Kk yueOHuky Ileppiukuna M. M., UBanoBa A. U. IlerpoBa M.A., /lanunos U.A., AkiimonepHoe 001IECTBO
«M3narenbcTBO «lIpocBemenuey.

Hudposbie 00pa3oBaTesibHbIE PeCYPChl U PeCypPChl C€TH HHTEPHET:

1. Tlopran EnuHoro copeprkanus o01ero oopa3oBaHus
https://edsoo.ru/?ysclid=mmubwvom8x416324210/

2. Caiir Munnpocsenienus Poccun
https://edu.gov.ru/

3. Peectp nmporpamm
https://fgosreestr.ru/

4. Poccuiickas 371€KTpOHHas IIKOJIa
https://resh.edu.ru/

5. bubnmoreka mudposoro odpazoBarenbHoro kouteHnTta (LIOK) «Most mkomnay/ 3eKTpoHHbIE
obpazoBarenbHble pecypchl M3aatenbcrBa «lIpocBemnienne»
https://uchitel.club/cok-moya-shkola/



https://edsoo.ru/?ysclid=mmubwvom8x416324210
https://edu.gov.ru/
https://fgosreestr.ru/
https://resh.edu.ru/
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