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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOTIO 00mIero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJOKEHHA M TpeOOBaHUU K Pe3ysibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€ToMm deaepanbHOi paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

Copepkanue mnporpaMMbl 1o (u3uMke HampaBieHO Ha (opmMupoBaHHe
€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH OOYYalOIIUXCS W OPraHU3alMI0 H3YyUYCHUS
GU3NKM Ha NESITEIIBHOCTHOW OCHOBE. B mporpamme mo (u3uke yduTHIBAIOTCS
BO3MOXKHOCTH YyueOHOro mpenMera B peanuzanuu TpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METaNpPEIMETHBIM pe3yJibTaTaM OOy4EHHs, a TAaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma no (u3HKe ycTaHaBIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam oOydeHus (Mo Kjaccam), MpeiaraeT MPUMEPHYIO MOCIEI0BATENbHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACpKaHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEH 00yJarommxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOAMYECKOU
MOMOILY YYUTEIIO B CO3/IaHUU paboyell MporpaMmMbl IO Y4EOHOMY IPEIMETY .

®duszurka sSBIIETCS CUCTEMOOOPA3YIONIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEAMETOB, IMOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOIIECCOB U
SABJICHUM, W3y4yaeMbIX XUMHEH, Ouosiorued, actpoHomMuend u (¢GU3NIECKON
reorpaduel, BHOCHUT BKJaJ B €CTECTBEHHOHAy4YHYI0 KapTHHY MHpa,
MpeNoCTaBsieT HamboJiee SICHble O0pas3lbl TMPUMEHEHUS HAaydHOTO METoja
MO3HAHUS, TO €CTh CII0C00a MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna w3 TIaBHBIX 3ajlady (PU3UYECKOTO 0Opa30BaHUSI B CTPYKType 0O0IIero
oOpa3oBaHUsS COCTOUT B (DOPMUPOBAHUHM ECTECTBCHHOHAYYHOW TPAMOTHOCTH H
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usukun Ha 0a30BOM YypOBHE MPEAIOJIaracT OBJAJCHHE
CJICIYIONUMH KOMIETEHTHOCTSIMH, XapaKTePU3YIOMIMMH €CTeCTBEHHOHAYYHYIO
rPaMOTHOCTb:

e HAy4YHO OOBSCHATH SIBJICHUS;

e OILICHUBATh U MIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCJIC0BAHU;

e UHTEPIPETHPOBATH  JIaHHBIE U HCIOJB30BaTh  HAy4YHBIE
JIOKA3aTeNIbCTBA JIJISl TIOJTy4YEeHHSI BBIBOJIOB.

[lenn wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUA
onpenenensl B KoHuenuuu mnpenojaBaHusi ydeOHoro mnpeamera «dusuka» B
oOpa3oBarenbHBIX opraHuzamusx Poccuiickoit ®Denepainuu, peamu3yOMNX



OCHOBHBIE  00I11€00pa30oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON peElIeHHEM
Komnerun MunucrepctBa npocsenienust Poccuiickoit denepanuu (mpoTokon oT 3
nexadpst 2019 r. Ne [1K4BH).

Heau nzyyenus pusuku:

npuOOpEeTeHNE WHTEpeca M CTPEMIICHHS OOydYaronuxcsi K HAyYHOMY
U3YUYCHUIO TPUPOJBI, Pa3BUTHE HMX HMHTC/UICKTYyaJIBHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA M (POpMUPOBaAHHE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYXKAIOITUM SIBIICHUSIM;
dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJbTaTa H3yYCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3HKU;
dbopMUpOBaHUE MPEICTABICHUNH O POJU (DU3UKHU ISl PA3BUTHS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TpPEACTaBICHWH O  BO3MOXHBIX  chepax  Oymymen
npodeCCUOHANILHON JIeSITEIBHOCTH, CBSI3aHHOU ¢ (DM3UKOM, MOJATOTOBKA K
JagbHEeHUIIIeMy O0OyUYEeHHIO B 3TOM HaMpaBJICHUH.

JIOCTHOKEHHE 3TUX LEeleld MporpamMmbl Mo (PU3MKE HA YpPOBHE OCHOBHOTO
o01mero o0pa3oBaHms 00ECTIEYMBACTCS PEIICHUEM CIISAYIOIINX 3a/1aY:

npuoOpeTeHNEe 3HAHWK O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITH (PU3UUYECKUE SBJICHUS C
WCITOJIb30BAHUEM TTOJTyICHHBIX 3HAHUM;

OCBOCHHE METOJOB pEIICHWs MPOCTEHININX pacdETHBIX 3adad  C
UCITIOJIb30BAaHUEM busznuecKux MOJICIIeH, TBOPUYECKHUX u
MPaKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATH MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopatopHble  pabOThl M DKCIEPUMEHTAIbHBIE HCCIEIOBAHUS C
UCIOJIb30BAaHUEM U3MEPUTETIBHBIX MTPUOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ MH(pOpMaIuen (HU3NIECKOro COJEpIKaHMS,
BKJIIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTUYECKOE OIICHHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu mpoeCcCUOHATILHON AESTEILHOCTH, CBA3aHHBIMU
c GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKEHUSIX (DU3UYECKOM HAYKH.

Ha u3yuenue ¢usuku (0a30BbI ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOLIETO

oOpazoBanus orBoautcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeZeJ0), B 8
Kiacce — 68 yacoB (2 yaca B Henento), B 9 knacce — 102 yaca (3 gaca B HeJel0).



[Ipennaraemsiii B mporpaMmmMe no (pu3MKe MnepedyeHb JadbopaToOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHATEIIbHBIN XapaKTep, YUUTEeIb JeaeT BEIOOP MPOBEICHUS
7ab0paTopHbIX PabOT M OMBITOB C YYETOM HWHIMBUIYAIBbHBIX OCOOEHHOCTEH
0Oy4Jaronuxcs, CIHUCKa AKCIEPUMEHTATBHBIX 3a/IaHU, MPEAJIaraeMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 1Mo (U3HKeE.



COJEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ poJib B NO3HAHUYU OKPY/KAIOIIEero Mupa.

®usuka — Hayka o mnpupone. fABneHus npupoapl. PU3HNYECKHUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, INIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuuHbL. M3Mepenne Qusnmuecknx BenuuuH. DuU3NYECKUE
npubopsl. [lorpemHocts u3mMepeHunit. MexxayHapoaHasi cUCTEMa €IMHHII.

Kak ¢usuka u japyrue ecTecTBEHHbIE HAyKd HW3Y4aloT IPUPOLY.
EcTecTBEeHHOHAYUYHBIII METOJ NO3HaHWA: HAOJIIOJEHUE, MOCTaHOBKA HAYYHOIO
BOIIPOCA, BBIIBUKEHUE TUIMOTE3, DKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHNE
HaOmogaemoro siiaeHus. Onucanue GU3NUecKuX SBICHHUM C TOMOIIbIO MOJIETIEH.

Hemoncmpauyuu.

1. MexaHuueckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUS.
2. ®Duznueckue npubOOPHI U MPOLEAYpa NPSIMBIX U3MEPEHUN aHAIOTOBBIM U
U (PPOBBIM MPUOOPOM.
Jlabopamopnvie pabomel u onvimel.
1. OmnpezeneHne UEHbI I€EHUS LIKaJIbl U3MEPUTEIBHOTO TpUOOpa.
2. H3mepenue paccTosiHUN.
3. H3mepenue o0bEéMa KUAKOCTU U TBEPJOTO Tea.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3Mepenue temieparypbl NP IMOMOIIM KUJIKOCTHOIO TEPMOMETpa M
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue mccnenoBaHus MO MPOBEPKE THIIOTE3BI: JATBHOCTH IMOJIETA
HIapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OoJibllle, YeM OOoJibllle BHICOTA
ITyCKa.

Paznen 2. IlepBoHavajibHbIEe CBeJeHUS 0 CTPOEHUM BellleCTBA.

Crpoenue BemiecTBa: aTrOMbl W MOJICKYJbI, HX pa3Mepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>kenne yactul BemlecTBa. CBS3b CKOPOCTH JBWKEHHUS YaCTHI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneilicTBue uacTuil
BEIIECTBA: MPUTSHKEHNE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH U TBEPIBIX
(kpuctammyeckux) Tesl. B3auMocCBsA3b MEXy CBOMCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX M WX aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu.

1. HaGmroneHue 6poyHOBCKOTO JBUKECHHUS.



2. HabGmonenue nuddyzuu.
3. HaGmionenue  siBneHui,  OOBSCHAIOIIMXCA  MNPUTSOHKEHUEM WM
OTTAJIKMBAaHUEM YaCTHUI] BEUIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OneHka JuMaMeTpa aroMa METOJOM psloB (C  HUCIOJIb30BAaHUEM

dbotorpaduii).
2. OmnbITHI 10 HAOJIOICHUIO TEMIOBOTO PACIIMPEHHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.
Pa3nea 3. /IBu:keHUe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBM)XeHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeiHssl CKOPOCTh MPH HEPABHOMEPHOM JABMKEHHUH. Pacuér myTu u
BPEMEHU JIBUKEHHUSI.
SlBnenve wHepruu. 3aKOH WHEpUHUH. B3auMonencTBHE Ten Kak MpUYMHA
W3MEHEHUSI CKOPOCTH JBHXEHUS Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHULIEC
00BEMa BeIeCTBA.
Cuiia Kak XapakTepuCTHUKa B3auMoAeicTBUs Tell. Cuina ynpyroctd M 3aKoH
I'yka. M3mepenue cuiibl C MOMOIIBIO AUHAMOMETpA. SIBJIEHHE TATOTEHUS U CHUJIa
TsokecTy. Cuila TSKeCTH Ha apyrux mianerax. Bec tena. HeBecomocts. Cnoxenue
CWJI, HANPABJIEHHBIX MO OJHOM mpsiMoil. PaBHoxelicTBytomas cuil. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHre B IPUPOE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHUYECKOTO ABMKEHHUS Tea.
2. HM3MepeHue CKOpOCTH MPSMOJMHENHOTO IBUKECHUSI.
3. HaOmronenue siBneHus MHEPIUU.
4. HaOmroneHue u3MeHEeHUs1 CKOPOCTHU MPU B3aUMOJICUCTBUH TEJI.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. CrnoxeHue CuJj, HapaBJIEHHBIX MO OAHOM MPSIMOIA.
Jlabopamopnvie pabomel u onvimol.
1. OmpenenieHHe CKOPOCTH PABHOMEPHOTO JBUXKEHUA (IIApUKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

2. OmpepneneHue CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM ILIapuKa 0
HAKJIOHHOM TIOCKOCTH.
OrnpeneneHue mI0OTHOCTH TBEPAOTO TeNa.

4. OmbITHI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTsbKeHHs (nedopmarun)
NPY>KUHBI OT IPUIIOKEHHON CHUIIBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjienne TBEPABIX TeJ, dKMAKOCTEN M ra30B.



JaBnenue. CriocoObl yMEHBIIEHUSI U YBETUYCHUS J1aBlieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUs raza oT o0bEma, Temmeparypsl. llepemaua naBneHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U rasamu. 3akoH Ilackans. [IHeBMartuueckue
MAaIIMHbI. 3aBUCHUMOCTh JAaBJICHHS >KHJIKOCTH OT TIyOuHBL. ['mapoctaruyeckuit
napagokc. CooOuaromuecs: cocynbl. [ napaBinuecKkie MEXaHU3MBbL.

Atmocdepa 3emin u atmMocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3IyIIHONM 00o0siouku 3emiu. OmnbiT Toppuuemnu. M3mepenue atMmochepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EpHOro JAaBIECHUS OT BBHICOTHI HaJl YPOBHEM MOPAI.
[TpuGops! 17151 U3MEPEeHUs aTMOC(PEPHOTO TABICHHUS.

JlericTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Hemoncmpauyuu.
3aBUCUMOCTbD JABJICHHS ra3a OT TEMIIEPATYpHI.

[lepenaua naBneHuUs )KUAKOCTBIO U Ta30M.

CooOmatomuecs cocyibl.

I'mppaBinueckuil mpecc.

[IposiBnenue nelcTBrsi aTMOC(HEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKHBAIOLIEH CHJIbI OT 00bEMA MOTPYKEHHOW YacTU
TeJa U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BHITAIKMBAIOLIEN CUJIbI BECY BBITECHEHHOW KUJKOCTH.

8. YcioBuE IIaBaHMs TEJ: IUIABAHUE WJIM NOTPYKEHHE TENl B 3aBUCUMOCTH
OT COOTHOLLIEHUS MJIOTHOCTEHN TENA U KUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMaA MOTPYKEHHOU B
KUJKOCTh YaCTH TEJIA.

2. OmpeneneHue  BBITAJKHUBAKOLIEH  CWJIBI, JIEWCTBYIOIIEW Ha  Teo,
NOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CHIIBI, AEMCTBYIOIIEN HA TEIO
B KUJKOCTH, OT MaccChl TeJa.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTbh BBITAIKUBAIOIIEH CHIIBI,
JIEUCTBYIONIEH HA TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
AKUIKOCTh YACTH T€Ja U OT MJIOTHOCTH >KHJIKOCTH.

5. KoncrpyupoBanue apeomeTpa WM KOHCTPYUPOBAHHME JIOJAKH H
OIpEAEIICHUE €€ TPY30HOABEMHOCTH.

Paznen 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanuueckast pabota. MOUIHOCTb.

[IpocTbie MexaHU3MbI: pbluar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio

paBHOBecusl pbryara. IIpumeHeHue mpaBuia paBHOBECHS pblyara K OJIOKY.
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«3onoroe mnpaBuno» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTtmyeckas W NOTEHUHUAIbHAS DHEPTHS.
[IpeBpaliieHrie 0JTHOTO BU/Ia MEXAHUYECKOW 3HEPTUH B JIPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Hemoncmpauyuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenue paboThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBXKEHUH Teja

10 TOPU3OHTAIBHOU ITOBEPXHOCTH.
2. HccnenoBanue ycioBUi paBHOBECHS pblyara.
3. H3amepenue KIIJI HaKIOHHOM MIIOCKOCTH.

4. V3yuyeHne 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.
8 KUIIACC

Pa3nen 6. TensioBbI€ SIBJICHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHHMS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITbI, NOATBEPKIAIOLINE
OCHOBHBIE TI0JIOKEHUS MOJIEKYJIIPHOKUHETUYECKOM TEOPHUH.

Mopnenn TBEPAOro, KHUAKOTO M Tra3000pa3HOr0 COCTOSIHUN BEIIECTBA.
Kpucrammmueckue u amopdusie Tena. OObsICHEHWE CBOWCTB T'a30B, KUAKOCTEN U
TBEPABIX TEJI HA OCHOBE IOJIOKEHUH MOJEKYJISIPHO-KUHETUYECKOH TEOPHH.
CmaunBaHu€ U KaNWUISIPHBIE SIBICHUA. TE€MI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsA3p TemMneparypbl €O CKOPOCTBIO TEIJIOBOTO JIBHIKECHHUS
yacTull. BHyTpenHsisi sHeprus. CrnocoObl W3MEHEHHS BHYTPEHHEH SHepruu:
Terionepeaaya U COBEpILIEHUE paboTHI. Bunbt TEIUIONEepEeJauH:
TEIJIONPOBOJAHOCTh, KOHBEKIMS, U3TyUYEHHUE.

KonnuectBo TemnoTel. YaenbHas TEMIOEMKOCTh BelleCTBa. TemaooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oananca. [lmaBnenwe wu
OTBEPJICBAHME KPUCTAUIMYECKUX BEUIECTB. YJelbHAas TEIUIOTA IIJIABJICHUS.
[TapooOpazoBanue u konHjaeHcanusa. Mcnapenue. Kunenue. YnenpHasi temiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMoc(hepHOro
JABJICHUS.

BrnaxnocTh BO3ayXA.

OHEprust TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[TpuHiunel padotel TemoBbix asurareneil KIIJ temmoBoro nBurarens.
TenyoBble ABUTATENN U 3aIUTA OKPYKAIOLIEH CPEIbl.

3aKOH COXPAaHEHMS U MPEBPALLEHUS YHEPTUHU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpauuu.

1. HaGmroneHue 6poyHOBCKOTO JBUKECHHUS.
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Ha6monenune nuddysuu.

HabmroieHue siBleHUN CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.
Habro1eHue TermaoBoro pacupeHust Tel.

V3meHenne naBieHHsS Ta3a MPU U3MEHCHHH 00bhEMa M HArpEeBaHWH WA
OXJIKICHUH.

[TpaBuiia u3MepeHHs TEMITEPaTyPHI.

Buner Teronepenadm.

OxJtaxieHue TPy COBEPIIICHUH PaOOTHI.

HarpeBanue npu coBepIiiieHUN paOOThl BHEITHUMHU CHUJIAMHU.

. CpaBHEHME TEIUTOEMKOCTEN PA3IMYHBIX BEILIECTB.

. Habmroenue kunenus.

. HabmroieHue nocTosiHCTBa TeMIEpaTyphl NPH TIaBJICHUH.
13.

Moienu TEIUIOBBIX IBUTATEIIEN.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJIIPHOTO TTPUTSHKCHUS.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM UJIM caxapa.
OnpIThl MO0 HAOIIOJEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue gaBieHUs BO3yXa B OAJTOHE IIIPUILA.

OnbIThl, AEMOHCTPUPYIOUIME 3aBUCHUMOCThH [AaBJICHHUS BO3QyXa OT €ro
00BbEMa U HArPEBAHUS WIIH OXJIAXKICHHUS.

[IpoBepka runoTe3bl JUHEUHON 3aBUCUMOCTH JJIMHBI CTOJIOUKA YKUJIKOCTH
B TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHUs] BHYTPEHHEH OSHEpPruuM Tejla B Ppe3ysibTaTe
TEeIIonepeayr U paboThl BHEITHUX CUJI.

HccnenoBanue sBJICHHUS TEIUIOOOMEHA MPH CMEIIMBAHUM XOJIOJHOW U
ropsiuer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEIJI000MEHE C HATPEThIM METATUYECKUM [TUITUHAPOM.

Onpenenenue yaelbHON TEIIIOEMKOCTH BEIIECTBA.

HccnenoBanue npolecca UCIapeHus.

OnpenesnieHne OTHOCUTENBHOM BIIAXKHOCTH BO3IyXa.

Onpenenenne yaeabHOW TEMIOTHI IUIABICHUS JbJA.

Pazges 7. JaekTpudecKkue ¥ MAarHUTHbIE SIBJICHHSI.

OnekTtpu3auus Tel. [[Ba poaa snekTpuueckux 3apsiaoB. BzaumoneiicTBue
3apsbKeHHBIX  Ten.  3akoH Kynona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apSKEHHBIX T€J OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY T€JIaMu).

Onekrpudeckoe mnosie. Hanpsok€HHOCTH 3yeKTpudeckoro noii. IIpuHomm
CYTEPITO3ULINU DICKTPUIECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocutenu sneKTpuyecKux 3apsioB. DJIEMEHTAPHbBIA SJICKTPUUECKUM 3apsijl.
Ctpoenue aroma. IIpoBOJNHMKM W  JMDJICKTPUKUA. 3aKOH  COXPaHECHUS
AIEKTPUYECKOTO 3apsia.

DNEeKTPUYECKU TOK. YCIOBUSI CYILIECTBOBAHHUS DSJIECKTPUUECKOTO TOKA.
N CcTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAaTHUTHOE ). DJIIEKTPUUCCKHUI TOK B KUJIKOCTIX U razax.

Onektpudeckas menb. Cuna  Toka.  DJIEKTPUUECKOE  HAMNpsKEHHUE.
ConpoTuBiieHHE MPOBOJHUKA. ¥YJEIbHOE CONMPOTHUBJIEHUE BeliecTBa. 3akoH Oma
o ydactka uend. [locnegoBarenbHOe W mapajlieibHOE — COCIMHEHUE
ITPOBOJIHUKOB.

Pabora ® MoOIIHOCTH JJEeKTpUYeckoro Toka. 3akoH JDxoyns—Jlenna.
DIEeKTPUYECKUE 1IETTH U TTOTPEOUTENH dISKTPpUUECKOM 3Heprun B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTositHHBIE ~ MarHuThl.  B3auMOAEWCTBHE  MOCTOSIHHBIX ~ MarHUTOB.
MarunurtHoe nojie. MarautHoe 1oJjie 3eMiIM U €ro 3HaueHHue IS )KU3HU Ha 3eMIie.
OnbiT  Opcrena. MarHuTHOe TI0J€  DJIEKTpUYECKOro Toka. IIpuMeHeHue
AJIEKTPOMArHMWTOB B TEXHHKE. J[efICTBME MAarHUTHOIO MOJISI HA MPOBOJIHUK C TOKOM.
DNEeKTpOoJBUTaTelIb MOCTOSTHHOTO ToKa. Vcmoiab30BaHUE SJEKTPOJBHUraTelie B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Dapajies. SIBieHNE dIEKTPOMArHuTHON MHAYKIMU. [IpaBuio JleHna.
DJIeKTpOoreHeparop. CnocoOmI MOJTYYCHUS AJIEKTPUYECKOMN SHEPTUM.
DJIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DIJIeKTpU3aLus TEJL.
JIBa pojia SIIEKTPUYECKUX 3aPSAI0OB U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJI.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS HHAYKIIHSL.
3aKOH COXpPAHEHUS IICKTPUUECKHUX 3aPsJIOB.
[TpOBOIHUKH U TUDIICKTPUKHU.
MoaenupoBanue CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIA.
M cTOYHMKH TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUJIKOCTH.
. ['a30BbIi pa3ps.
. I3mepenue cuibl Toka aMIepMETPOM.
. U3Mmepenne 351eKTpuyecKoro HanpsKeHUs: BOJIbTMETPOM.
. Peocrar u mara3zuH cONpOTUBIICHUN.
. B3auMoaeicTBrE IOCTOSHHBIX MAarHUTOB.
. MoaenrpoBaHHe HEBO3MOKHOCTH PA3JICIICHUS TTOJFOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHue MarHUTHBIX TTOJIEN MOCTOSTHHBIX MarHUTOB.

OnbIT IpcTena.

MarauTHoe 1oJjie ToKa. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

DNEKTPOJIBUTaTEIb MOCTOSHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHON MHIYKIIWH.

OnbiTl Dapajnes.

3aBUCHUMOCTh HAMpABJICHUS WHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HHKHOBEHHS.

DNeKTpOoreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnvie pabomel u onvimel.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnbiTel 1O HAOMIOACHUIO JJEKTPU3ALMM  TeJl MHAYKIUEH U IpH
CONPUKOCHOBEHHH.

HccnenoBanre JEHMCTBUSA  DJIEKTPUYECKOIO TOJISI HA NPOBOJHUKHA U
JUDIIEKTPHKH.

CO6opka u poBepka pabOoThI IJEKTPUUECKOH LIETTH TOCTOSSHHOTO TOKA.
M3mepenne U peryaupoBaHue CHIIbI TOKA.

N3mepenne U peryaupoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYIIEr0 4Y€pe3 pe3UucTop, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHMS Ha PE3UCTOPE.

OnbITsI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUYECKOTO
CONMPOTHUBJIEHUS! MPOBOAHUKA OT €ro JUIMHBI, IUIOUIAJH IONEPEUYHOIO
CEUEHMS U MaTepuana.

[IpoBepka mpaBuiia CIOXKEHHS HANPSHKEHUH MpU MOCIEA0BATEIIbHOM
COEJIMHEHNH JIByX PE3UCTOPOB.

[IpoBepka mpaBuia I CWIbI TOKa IIPU NApaJLIEIbHOM COEIUHEHUN
PE3UCTOPOB.

Omnpenenenne pabOThI IEKTPUUECKOTI0 TOKA, UAYIIETO YEPE3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  JJEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pesucrope.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, WIYILIETO 4Y€pe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/[ nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBHS TIOCTOSIHHBIX MarHUTOB.
M3yyeHue MarHMTHOIO IIOJISI  IIOCTOSIHHBIX ~ MAarHUTOB IIPH  HX
00BEIMHEHUH U PA3/ACIICHUN.

HccnenoBanne NEMCTBUS JIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aUMOJCHCTBUS
KAaTyIIKM C TOKOM M MarHaTa OT CHWJIbl TOKA W HANpaBJIEHUS TOKa B
KaTyIIKE.

18. MI3yueHue nelCTBUSI MArHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u uzyueHue padoThl 3J1€KTPOABUTATEIIS.

20. 3mepenue KII/I anekTpoaBuraTeibHOM yCTaHOBKH.

21. OnBITBI 1O MCCICOOBAHUIO SIBJICHUS JIIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE HW3MCHEHWM 3HAYEHHSI W HANPABJICHHUS HHAYKIHMOHHOTO
TOKA.

9 KJIACC

Pa3znen 8. Mexanuyeckue siBJIeHUsI.

Mexanuueckoe aBMXKeHHE. MarepuanpHas Touka. Cucrema OTCYETa.
OTHOCHUTENIBHOCTh MEXAHHYECKOr0 JABWKEHUSA. PaBHOMEpHOE MNPAMOJIMHENHHOE
nBrxeHne. HepaBHomepHOe npsMonnHeiiHoe nBrkeHue. CpeaHsas 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe npsiMOJIMHEWHOEe JBHkeHue. (CBoOoaHOE
nageHue. OnbsITel [anues.

PaBHOMepHOE nBUXKEHUE MO OKpYykHOCTH. Ilepmon u vacrtora oOparieHus.
JIuneiiHas u yriaoBas cKopocTd. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

[lepBbiii 3ak0H HptoToHa. Bropoii 3axkon Hetotona. Tpetuit 3akon HeroTona.
[IpyHIMN CyTIepIIO3UIMH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TSDKECTM M 3aKOH BCEMHPHOTO TITOTEHMs. Y CKOpPEHHE CBOOOJIHOTO
najgeHus. JBwxenne mianer BOKpyr Comnua. IlepBas kxocmmyeckass CKOpPOCTB.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHOM TOUkH. AOcoitoTHO TBEpAOe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LleHTp TsxecTu.

Nmnynec tena. M3menenue mmmyibea. UMmysibe cuiibl. 3aKOH COXpaHEHHs
UMITyJibca. PeakTHBHOE ABUKEHHE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu u padotel. [loTeHnmanbHas sHEPrusl Tena, MOAHITOrO HaJl
ITOBEPXHOCTHIO 3eMIH. [loTeHIManbHas SHEprus CKaTou NpykuHbl. Knunetnueckas
sHeprus. Teopema 0 KMHETHYECKOW DHEPTHM. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPI'UH.

Jemoncmpayuu.

1. HaOmroneHne MexaHHM4eCKOro JIBH)KEHUS Tejla OTHOCUTEIBHO Pa3HbIX Tel

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

CpaBHEHHME NyTed W TPAcKTOPUM IBMKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCUETA.

M3mepenne CKOPOCTH U YCKOPEHUS IPSIMOJIMHEWHOTO JIBUYKEHUS.
HccnenoBanre NpU3HAKOB PABHOYCKOPEHHOTO IBU)KEHHUS.

Habnronenue 1BM>KEHHS Tela IO OKPYKHOCTH.

Habmroienue MexaHn4ecKux sIBJICHU, IPOUCXOAUINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM W YCKOPEHHOM JBHKECHUU
OTHOCHUTEIFHO KaOWHEeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHUSI T€Ja OT MAacChl Tejda W JICUCTBYIOIIEH HAa HETro
CHJIBI.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJIEHCTBUU TEII.

M3meHeHune Beca Tena pu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIryabca mpu B3aMMOJEHCTBUM TEL.

[TpeoOpa3oBanus SHEPTUU MPU B3AUMOACHCTBUH TE.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIIPYTOM B3aHMOJECHCTBUN.

CoxpaHeHue UMITyJIbca IPU a0COIIOTHO YIIPYTrOM B3aUMOJIEHCTBUU.
HabmroieHue peakTHBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHMYECKOHN SHEPTUU TIPU CBOOOTHOM MaJACHUH.
CoxpaHeHHe MEXaHUYECKOW SHEPTUH NPU ABUKEHUU Tela MoJ AEHCTBUEM
IIPY’KUHBI.

Jlabopamopnvie pabomel u onvimel.

1.

KoncTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0o PaBHOMEPHOTO
JIBIDKCHUS IIAPUKA WIIN TEIIEKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHS OpyCcKa WM JIBUKEHUS
HIapyKa MO HaKJIOHHOW IUIOCKOCTH.

OrnpeneneHue yCKOpEHHs] Teia MpPU PABHOYCKOPEHHOM JBUKEHUH IO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH MyTH OT BPEMEHU TNPU PABHOYCKOPEHHOM
JBIKEHUHU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW TMPU PABHOYCKOPEHHOM JBIDKEHUU O€3
HayaJbHOM CKOPOCTH IYTH OTHOCSTCA Kak psifi HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanrie 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBXKEHHS OT  CHJIbI
HOPMAaJIbHOTO JABJICHHUSI.

Omnpeneneaue kodphuiMeHTa TPEHUS CKOJIbKCHHS.

Ornpenenenne KECTKOCTH NPYKUHBI.

OmnpeneneHue pabOTHI CUJIbI TPEHUS MPU PABHOMEPHOM JBHXKCHUHU Teja
110 TOPU3OHTAILHOM MOBEPXHOCTH.



10. Onpenenenre pabOTHl CWJIBI  YIPYrOCTH TIpU  TMOABEME Tpy3a C
HCIIOJIb30BAaHUEM HEMOABHIKHOI'O U MOBMKHOI'O OJIOKOB.

11. MI3y4deHue 3aKkoHa COXPAHEHUS IHEPTUU.

Pa3znen 9. Mexanndeckue KoJie0aHUsI ¥ BOJIHbI.

KonebarensHoe nemxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTYy1a. MateMaTu4ecKuil U NPy KUHHBIM MasTHUKU. [IpeBparieHue
SHEPIUH IPH KOJIeOATEIHHOM JIBHUKESHUH.

3aryxaomue — konebanus.  BreiHykaeHHole — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBolcTBA MeXaHWYeCKUMX BOJIH. [lpoposibHble U
MONEPEYHbIE BOJHBI. J[MMHA BOJMHBI W CKOPOCTh €€ PaCIpOCTPAHEHUS.
Mexanuyeckue BOJIHBI B TBEPJIOM TEJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'pomKkocTh 3Byka W BbIcOTa ToHa. OTpakeHue 3Byka. MHpa3Byk u

yJIbTPa3BYK.
Jlemoncmpayuu.
1. HaOmronenue konebGaHUil Tesl MOA JAEWCTBUEM CUJIBI TSXKECTH U CHIIBI
YOPYTOCTH.
2. HaGmronenue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.
3. HaOmroneHue BbIHYKIEHHBIX KOJIEOaHUI U pe30HaHCA.
4. PacnpocTpaHeHue NpoAO0JbHBIX U MONEPEYHBIX BOJIH (Ha MOAEIIN).
5. HaOumroneHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.
6. AKYCTHYECKHI pE30HAHC.

Jlabopamopnwie pabomul u onvimol.
1. OmpegeneHne 4YacTOTbl M Iepuoja KojeOaHM MaTeMaTU4ecKOoro
MasTHHKA.
2. OmpeneneHue 4acTOThl U eproia KoJeOaHui Npy>KMHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCUMOCTH MEpUOJia KOJIEOaHUM MMOABEIIEHHOTO K HUTH
rpy3a OT JAJIMHBI HUTH.
4. HccrnenoBaHue 3aBUCHMOCTH MEPUOIAa KOJIeOaHU MPY>KMHHOTO MasiTHUKA
OT MAacChl Ipy3a.
5. IlpoBepka He3aBUCMMOCTU NIepuoaa KosieOaHuil rpy3a, MOJBEIIEHHOTO K
HUTH, OT Macchl Ipysa.
6. OmbIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh Mepuoja  KoJjeOaHHid
NPY>KUHHOTO MasITHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHust CBOOOTHOTO MaeHHUS.
Pazgea 10. DneKTpOMArHUTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBoOMCTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana »ieKTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBS3H.



DIeKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoiIHOBBIE CBOMCTBa
CBETA.

Hemoncmpauyuu.

1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopnvie pabomul u onvimel.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbBIE ABJICHUS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — ceera.  [IpsamosmHenHOe
pacnpoctpanenue cserta. 3atmeHus Connna u JIynel. Otpaxenue ceera. [lmockoe
3epKajio. 3aKOH OTPAKEHMSI CBETA.

[Ipenomnenue cBera. 3akoH IpernomieHus cBera. llomHoe BHyTpeHHee
OoTpakeHue cBeTa. lcronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaXEHUS B
ONTHUYECKUX CBETOBOJAX.

Jluaza. Xom myweit B JumH3e. Onrtuueckas cucrema (oroanmapara,
MHUKpOCKONa M Tejeckona. ['ma3 kak onrTuhueckas cuctema. bim3opykocTs u
JATbHO30PKOCTb.

Pasznoxxenne Oenmoro cBera B crnektp. OmnbiTel Hpbtotona. Croxkenue
CIEKTPAJIbHBIX LBETOB. J(ncniepcus cBeTa.

Hemoncmpauuu.

[IpssMOMMHEHOE pacIpOCTPaHEHHUE CBETA.

OTtpaxeHue cBeTa.

[Tomyyenue n300paxeHuil B IIOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKaJlax.

[Ipenomnenue cera.

OnTudeckuii CBETOBOA.

Xop stydeil B coOuparonieil JinHse.

XO0J Iy4der B pacCEeMBAIOIIEH JIMH3E.

[Tosryuyenue n300pakeHUi ¢ TOMOILBIO JIMH3.

[Tpuniun aevictBus doToanmapara, MUKpPOCKOIIA U TEJIECKOTIA.

10. Mopens rnasa.

11. Pa3noxeHnue 6e1oro cBera B CIEKTP.

12. [lomyuyenue 6e0ro cBETa MpH CI0KEHUH CBETA Pa3HbBIX I[BETOB.

Jlabopamopnvie pabomel u onvimel.

1. HccnepoBaHue 3aBUCMMOCTHM yTria OTPAKEHHS CBETOBOTO Jiyda OT YIUIA
najeHusl.

2. M3yudeHue xapakTEpUCTHK U300pAKEHUS MPEAMETA B IUIOCKOM 3€pKaje.

3. HccnenoBanue 3aBUCHUMOCTH yrija MPEIOMIIEHUSI CBETOBOTO JIyda OT yIJia
NAJICHUS HA TPAHULIE «BO3LyX—CTEKIION.
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4. TlonmydeHue M300pakeHUM C MOMOIIBIO COOUPAIOILEH JTHUH3BI.
Omnpenenenue (HOKYCHOTO PACCTOSHUS U ONTHYECKOM CHIIBI COOMparolen
JIMH3BI.

6. OIBITHI MO PA3JI0KEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OMNBITBI MO BOCHIPHUSATHIO LBETA MPEAMETOB MPH MX HAOIIOJACHUU Yepes3
[[BETOBbIE (DUIIBTPHI.

Pa3znen 12. KBanroBble AIBJICHHUS.

OmnbiTel Pe3epdopaa u mnanerapHas mozaens aroma. Mogenb aroma bopa.
HcnyckaHue u noriomenne ceera aroMoM. KBaHThl. JIMHENYaThie CIEKTPHI.

PannoaxktuBHOCTE. Anba, Oera- u ramma-usnydenus. CTpoeHUE aTOMHOTO
anpa. HyxionHas Moxpens aromHoro szapa. Msoronel. PannoaxktuBHbIE
npespaiueHus. [lepuoa noxypacnazga aTOMHBIX sLIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apsATOBOIO U MAacCOBOIO YHCE.
DHeprus CBsA3M aTOMHBIX snep. CBsA3p Macchl M dHepru. Peakiuu cuHTe3a u
nenenusd saep. Ucrounuku saeprun CostHIla U 3BE3I.

SAnepnas sHepretka. JeWCTBUS paguOAKTUBHBIX W3JIYYEHUW Ha JKHUBBIE
OpTaHU3MBI.

Jlemoncmpayuu.

1. CHexTpsl U3JIy4eHHUs U HOTJIOLIEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyUYEHUN.

6. Perucrpanus uznmydeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnvie pabomel u onvimol.

1. HaOmroneHue CrjIomIHbIX U IMHEHYAThIX CLIEKTPOB U3ITyUEHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHHE HHEPTUU YACTUUBI MO TOPMO3ZHOMY

nyTH (1o gpotorpadusim).

3. W3mepeHnue paaroakTUBHOIO (oHAa.

IHoBTOpPUTEIBLHO-00001IAKOINNH MOAYIb.

[ToBTOpHUTENHEHO-00001IAIOIIMI MOJTYJIb MTPEIHA3HAYEH AJIsi CUCTEMATU3aluU
u  0000IIeHUsT MPEIMETHOTO  COJAEpKaHUSA M ONbITa  JEATEJIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3HMKH, a TAKXKe JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy Mo (u3uke i 00ydaromumxcs,
BBIOPABIIIUX ATOT yUEOHBIN MpeIMET.

[Ipy M3y4eHUn AAHHOTO MOJIYJIS PEaTu3yloTCd U CUCTEMATU3UPYIOTCS BUABI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeUrnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METANpPEAMETHBIX  IUIAHUPYEMBIX  pEe3yJbTaTOB  00yueHus, (GopMHUpyeTCs
€CTECTBEHHOHAY4YHass TPAMOTHOCTb: OCBOCHHE HAy4HBIX METOJOB HCCIIEIOBAHMS



SBJICHUM TPUPOABl M TEXHHUKH, OBIAJCHUE YMEHUSMH OOBACHATH (PU3Myeckue
ABJICHUSI, NPUMEHSS IIOJy4YEHHBbIE 3HAHHWS, pelmaTrh 3ajJadyd, B TOM YHCIE
KAUYE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIHATBEHO AESATEIBHOCTHBIM XapaKTep JAHHOTO pas3jielia pealn3yeTcs
32 Ccu€T TOro, 4YTo OOydYarouIuMecs BBIMOJHAIOT 3aJaHusi, B KOTOPBIX UM
MpeIaraeTcs:
HAa OCHOBE IIOJIYYEHHBIX 3HAHUM pacro3HaBaTb M HAy4YHO OOBACHSTH
dbu3ndecKue SBICHUS B OKPY’KAIOIICH MPUPOJIE ¥ TIOBCETHEBHOM KU3HM,
WCITOJI30BATh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUM, B TOM
YHUCIIE U1 NPOBEPKU TUIIOTE3 U MOJIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHHM COBPEMEHHBIX
TEXHOJIOTMH, HAIIPUMEDP, IPAKTUYECKOTO UCITOIB30BaHUS PA3IUYHbIX NCTOUYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA MPEBPALICHHUS U COXPAHECHUSI BCEX M3BECTHBIX BUJIOB
SHEPTUH.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Nzydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHMs HANpaBICHO

Ha JOCTHIKCHHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U ITPCAMCTHBIX 06p&30BaTCJ'II>HI)IX

pe3yIbTaToB.

B pesynbrare n3ydenust GU3NKKA Ha YPOBHE OCHOBHOTO 00IIIEro 0Opa3oBaHUs

y oOyuatomerocsi 0yayT copMUpOBaHbI CIEAYIOIIUE TUYHOCTHBIE PE3yIbTaThl B
YaCTHU:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

- MPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUICKOU
(pu3HUECKON HayKU;

- ICHHOCTHOE OTHOIIICHHE K JIOCTHKEHUSIM POCCUUCKUX YIEHBIX-(DU3UKOB;

2) rpaKIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTb K AaKTUBHOMY YUYacCTHIO B OOCYK/IEHUU OOIIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
buznkwy;

- OCO3HaHUE BAXXHOCTH MOPAIbHO-3THUUYECKUX MPUHIUIOB B JEATEIBHOCTH
YUYEHOTI0;

3) 3¢TeTHYeCKOr0 BOCTIUTAHUSA:

- BOCIIPUATHE ACTETUYECKUX KauecTB (PU3NUECKON HayKu: €€ TapMOHUYHOIO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMS:

- OCO3HAaHHME IIEHHOCTH (U3MUYECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTHMH, BAXKHEHUIIEH COCTABISIOLIECH
KYJbTYPBI,

- pa3BUTHE Hay4yHOW JIFOOO3HATEILHOCTH, MHTEpECa K HCCIEAOBATEIbCKOM
NEATEIIbHOCTH;

5) dopvupoBanus  KYJbTYPbl 3I0POBbS H  3MOLMOHAJIBHOIO
0J1aromoJry4us:

- OCO3HaHUE IIEHHOCTH Oe30macHoro oOpa3a MXU3HHM B COBPEMEHHOM
TEXHOJOTUYECKOM MUpPE, BAXHOCTU TIpaBUJ OE30MaCHOrO TMOBEACHUS Ha
TpPaHCIIOPTE, Ha JIOpOrax, C JIEKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMATHUX YCIIOBHUSIX;

- c(OpMUPOBAHHOCTh HaBbIKa pedIiekcuu, NpPU3HAHME CBOETO IpaBa Ha
OIMOKY M TAKOT'0 K€ MpaBa y JPyroro 4eaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTUBHOE Y4YacTH€ B pEHICHUH NPAKTHYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeNnpHON  OpraHM3aluu, Topoja, Kpas) TEXHOJOTUYECKOH W



COITMAJILHON HAIpPaBJIICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (DU3NUYECKHUX
3HaHUM;

e - HHTEPEC K MPAKTHUYCCKOMY M3YUEHHUIO Ipodeccuid, CBSI3aHHBIX C (DU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIUS HA MPUMEHEHHE (DU3MUYCCKUX 3HAHUU JUIs PEIICHUsS 3aaad B
obylacTh OKpy’Kalollel cpeapl, TUIAHUPOBAHUSA IIOCTYNKOB M OLCHKH HX
BO3MOYKHBIX TTOCTICJICTBUM JIJI1 OKPY KAIOIIEH CPEIbI;

e - OCO3HaHME TJI00ATLHOTO XapaKTepa SKOJOTMYECKUX MpoOJieM W MyTel HX

pelieHus;

e 8) amanTanuum K U3MEHSIOIIMMCS YCJOBUSIM COLMAJBLHOM U NPHUPOIHOU
cpeasbl:

e - TIOTPEOHOCTH BO B3aWMOJICWCTBUM TIPH BBIMOJHEHUM HCCICIOBAaHUN U
MPOCKTOB (DU3UYECKON HAIMPaABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHIM
IpYTHX;

e - TIOBBIIICHUE YPOBHS CBOEHM KOMIIETEHTHOCTH YEPE3 MPAKTHUYECKYIO
JICSITEIbHOCTD;

e - MOTPeOHOCTH B (OPMHUPOBAHUU HOBBIX 3HAHUM, B TOM YHCIIe POPMYIHPOBATH
UJIEH, TIOHATHS, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBJICHUSX;

e - OCO3HaHHE Ne(PUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETCHTHOCTEH B 00JIacTH
1)7370.97

e - IUIAHUPOBAHHE CBOETO PA3BUTHUA B MNPUOOPETCHUH HOBBIX (PU3MUECKHUX
3HAHUI;

e - CTpEMJICHHE aHAIM3UPOBATH U BBISABIATH B3AMMOCBSI3H MPUPOJIBI, OOIIECTBA U
HPKOHOMHKH, B TOM YHCJIE C MCTIOJIb30BaHNEM (PHU3HUCCKUX 3HAHUH;

e - OIIGHKa CBOUX JCHCTBUU C Yy4€TOM BIHMAHHUS Ha OKPYKAIOUIYIO Cpemdy,
BO3MOYHBIX TJIOOQIBHBIX MOCTIEACTBUM.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe OCBOCHHS TporpaMmbl MO (U3WKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0yyaroierocs: OyayT chopMUpoBaHbl MeTaNpeAMeTHbIE
pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCATbHBIC YUeOHbIE TEUCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHbIC  Y4eOHBbIC  JICUCTBUS,  PETYJISTUBHbBIC
YHUBEpCaIbHBIC YIeOHbIC TCHCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

Bba3oBble Jornueckue aeiicTBUsA:
e BBIBISATH U XapPaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKU OOBEKTOB
(s1BNIEHUI );



yCTaHaBJIMBATh CYIIECTBCHHBIM NMPHU3HAK KJIaCCHU(PUKAIINHA, OCHOBAHMS IS
0000111eHNS ¥ CpaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEYHS B pacCMaTpPUBAaEMbIX (pakTax,
JAHHBIX U HAOJTFOCHUIX, OTHOCSIIUXCS K (PH3NIECKUM SIBICHHSIM;
BBISIBJISITh TTPHYNHHO-CJICJICTBEHHBIC CBS3M IIPH H3YYCHUU (PHU3NICCKUX
SIBJICHHHA M TPOIIECCOB, JIeJaTh BBIBOJBI C MCIOJIb30BAHUEM JICTyKTHBHBIX
U MHIYKTUBHBIX YMO3aKIIOUCHHM, BBIJIBUTATh THIIOTE3Bl O B3aUMOCBS3IX
(bU3UYECKUX BEINYNH;

CaMOCTOATEILHO BBIOMPATh CHOCOO pemeHus y4eOHOW (Pu3nuecKon
3amaun (CpaBHEHHWE HECKOJIBKMX BAapUAHTOB PEIICHHS, BHIOOp Hamboee
MTOAXOIAIIETO C Y4ETOM CaAMOCTOSITEIIBHO BBIJICJICHHBIX KPUTEPHEB).

Ba3oBnle uccienoBarejbcKye 1eCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KAK HCCIIEI0BATEICKUN HHCTPYMEHT MO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY TUIaHY OMBIT, HECIOKHbBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJbIIOE HCCIAEAOBaHUE (PU3UUECKOTO
SIBJICHUS,

OIICHMBaTh Ha TMPUMEHHUMOCTh M  JOCTOBEPHOCTh HH(OpPMAIIUIO,
MOJTYYEHHYIO B XOJI€ UCCIICIOBAHUS UJIU IKCTIEPUMEHTA;

CaMOCTOATENHLHO (POpMYyIHPOBATH 0OOOIIEHNS ¥ BBIBOJIBI IO pe3yJIbTaTaM
MPOBENEHHOTO HAOIIOEHUS, OTbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (U3HMUECKUX
MPOIIECCOB, a TAKKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

MPUMEHSTh Pa3IUYHbIE METOIbl, UHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WA JIAHHBIX C YYETOM MPEJIOKEHHOU Yy4eOHOU
dbuznyeckoil 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAJIbHYIO (GOpMY TMpEaCTaBICHUS
uHQOpMAIlMd W WUIIOCTPUPOBATH pellaeMble 3aJa4dl  HECIIOKHBIMU
CXeMaMH, TharpaMMamMu, HHOU TpaduKoi 1 X KOMOWHAITHSIMH.

KoMMyHUKaTHBHBbIC YHHBEPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XO7le OOCYXIEeHUs y4eOHOro Marepuania, pe3yJbTaToB JIa0OpaTOPHBIX
paboT ¥ IPOEKTOB 337]aBaTh BOMPOCHI IO CYIIIECTBY 0OCYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIE Ha pEIICHWE 3aJadd W IOJJepKaHuE
OaroxenaTeaIbHOCTH OOIICHUS;

COTIOCTaBIISATh CBOM CYXICHHUS C CYXIACHUSAMH JPYTHX YYaCTHUKOB
Juanora, OOHapy»XKUBaTh Pa3IMYUE U CXOACTBO MO3UIIHI;



BBIpPaXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MIMCbMEHHBIX TEKCTAX;
nyOJIMYHO NPEACTABIATh PE3YIbTAThl BBIIOIHEHHOTO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh W  HCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHAMBUAYAIbHON paOOThl MPH pPEIICHUU KOHKPETHOW (QHu3ndecKon
poOJIeMBI;

IPUHUMATD LIEJIM COBMECTHOW N1E€ATEIbHOCTH, OPraHU30BBIBATH JIEHCTBUS
no e€ MOCTIKEHHUIO: paclpeleNarTh poiH, OOCYXKIaTh TMPOLECChl U
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBITIOJHATH CBOIO YacTh PabOThI, JOCTUTAsl KAYECTBEHHOTO PE3yJIbTaTa 1o
CBOEMY HAalpaBJICHUIO M KOOPJUHHUPYS CBOU JCUCTBUS C JPYyTUMHU
YJIeHaMU KOMaH/1bl;

OIICHHMBATh KA4YE€CTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENTLHO C(HOPMYTHPOBAHHBIM yUaCTHUKAMHU B3aUMOJCHCTBHSL.

PerynsiTuBHbIe YHMBepcaJlbHbIe YieOHbIe 1eiiCcTBUSA

Camoopranusamnus:

BBISBJISITH TTPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CHUTYAIHsIX, TPEOYIOITIX
TUTSI petiieHust (GU3NIECKUX 3HAHUM;

OPUCHTHPOBATHCA B  PA3JIUYHBIX  IMOAXOJAX TMPUHATHAS  PEIICHHUH
(MHIMBUAYyATbHOE, TIPHHATHE PEIICHWS B TPYIIIE, MPUHATAC pPEIICHUN
rpynmoim);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pelieHUs GU3MUECKON 3a7a4u WU
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATH IIPeIjIaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PElICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYAllMU U IIPEeAJIaraTh IUIaH €€ U3MECHEHUS;
OOBSCHATH, TPUYUHBI  JOCTWKEHHUS  (HEIOCTIDKEHHUS) PE3yJIbTaToOB
NesATEIbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(¢u3MYEeCKOr0  MCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITEBCTB, W3MEHUBIUUXCS CUTYyallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKILNX TPYIHOCTEW;

OLICHMBATh COOTBETCTBUE PE3yNIbTATa LUEIU U YCIOBUIM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIrOro;
IPU3HABATh CBOE MPaBO Ha OIIMOKY MpHU perieHnH (U3NUECKUX 3a]1a4 UK
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.



IMPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 KJacce rnpeaMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIONB30BaTh  MOHATHS:  (u3Mueckue ¥ XUMHUYECKHUE  SIBICHMUA,
HAOI0IEHNE, AKCIEPUMEHT, MOJEINb, TUIMOTe3a, €AMHMUIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHHUS BeIIeCTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MeEXaHU4ecKoe JABMKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPUS, PABHOJCUCTBYIOIIAS
cuna,  gedopmanus  (ympyras, — IUTacCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBiIeHUS (aud@dy3us, TEIIOBOE IBUKEHHE YaCTHI] BEIECTBA,
PAaBHOMEPHOE  JBWIKEHUE, HEPAaBHOMEPHOE  JBWXKECHHUE, HWHEpLu,
B3aUMOJICUCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpalleHus, Meperaya JaBJICHHUS TBEPABIMU TeElaMH, >KUIKOCTAMH H
razamu, atMocepHoe [aBleHHE, IUIABaHWE TEJN, IPEBPAIICHUS
MEXaHUYECKOM SHEPruu) Mo OMUCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3UUECKOE SBIICHUE;
pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3NYECKUX SBJICHUH B
OKpY’KalIlleM MHpE, B TOM 4HCIIe (PU3NYECKHUE SABJICHHS B MPHUPOJE:
IPUMEPBI JIBWKEHHUS C Pa3IMYHBIMU CKOPOCTSIMU B >KMBOM U HEXUBOU
IPUPOAE, NECUCTBUE CWIBI TPEHUS B IPUPOAEC U TEXHUKE, BIIUSHHE
aTMOoc(epHOro JaBJeHMs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, phluaru B
TE€JI€e YeJIO0BEKa, MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 33]a4y B yUEOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUIA;
OIKCHIBaTh U3yUEHHbIE CBOMCTBA TE€NI U (PU3NUYECKHUE SIBICHUS, UCTIOIb3YS
¢uznyeckue BeIMYMHBI (Macca, 0OBEM, IUIOTHOCTh BEIIECTBA, BPEMS,
IIyTh, CKOPOCTb, CPEAHSSA CKOPOCTh, CUJIa YIPYTOCTH, CUJIa TSKECTH, BEC
Telna, CWIa TpEeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAS] CUJIa, MEXaHWYEeCKasg pabdoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJIbl, KO3()()UIMEHT TOJE3HOTO JEHUCTBUS MEXaHU3MOB,
KMHETHYECKass W NOTCHLIMAJIbHAs JHEPrus), NMpPU ONHWCAHUHM NPABUIBHO
TPakTOBaTh  (PU3MYECKU  CMBICH  HUCHOJIb3YEMbIX  BEJIMYMH, HX
0003HaUEHUA W €AMHMIBI (U3MYECKUX BEIWYUH, HAXOAUTH (HOPMYJIbI,
CBS3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEJIMYHMHY C APYTHMMH BEIMYMHAMM,
CTPOUTDH IpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKkTepu30BaTh CBOMICTBa Teis, (PU3MUECKHE SBICHUS W MPOLECCHI,
UCIIOJIB3Ysl TIpaBUiia CJIOXKEHUs CUJl (BAOJb OJTHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, NIpaBUJIO paBHOBECHUS pblyara (0J0kKa),



«30JI0TOE IIPaBUJIO» MEXAHMKH, 3aKOH COXPAaHEHUS MEXAaHMYECKOU
SHEPruM, NpPU HSTOM [JaBaThb CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa U
3alMCBIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

O0BSACHATH (pU3MUECKHE SBJICHMUS, MPOIIECCH U CBOWCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud MPAKTUKOOPUEHTUPOBAHHOIO XapakKTepa:
BBISIBJISITH IPUYMHHO-CIICJCTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHUE u3 1-2
JOTMYECKHX ILAaroB ¢ ONOpPOM Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, PU3NIECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiarb pacu€THble 3a7adyd B 1—2 JEHCTBUSA, HCHIOJIB3YyS 3aKOHBI M
dbopMyIbI, CBs3BIBArONIME (PU3WYECKUE BEIMYHMHBI: HAa OCHOBE aHaM3a
YCIIOBUS 33J]a4y 3alMCBIBATh KPaTKOE YCJIOBHE, MOJCTABIATh (hPU3HMUECKUE
BEJIMYMHBI B (OPMYJIBI U MPOBOAMTH Pacd€Tbl, HAXOAUTH CIPABOYHBIE
JTaHHbIE, HEOOXOUMBIE JJI1 pEUIeHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacrno3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXXHO PpELIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUM UCCIIEI0BAHUS BBIACIATH IPOBEPSIEMOE
OpeanoyiokeHne  (TUNoTe3sy),  pasnuyaTb W MHTEPIPETHPOBATH
NOJIyYEHHBIA pe3yJbTaT, HAaxXOJWTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

OPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
duznyeckux CBOICTB TEN: ¢dbopMyupoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHN, COOMPATh YCTAHOBKY U3 MPEMAJIOKEHHOTO 000y A0BAHMS,
3aMKCBIBATH XOJ ONBITA U (POPMYJIMPOBATH BHIBOJIBI;

BBINIOJIHATh MPSAMbIE H3MEPEHUS] PACCTOSHUSA, BPEMEHHM, MAacCChl Tela,
00bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
UpPOBBIX MPUOOPOB, 3alUCHIBaTh IOKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUYECKOW BEIMYUHBI OT
JpYrod C HCIOJIb30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCMMOCTH MYTH
PAaBHOMEPHO JBWXKYILEroCs Tela OT BPEMEHW JIBHJKECHHS TENa, CHUJIbI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CWJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUIIbI
YOPYTOCTH OT YUIMHEHUS MPYKUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00bEMaA
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCHMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO MOTPYXKEHO TeJO, YCIOBUI
IJIaBaHusl TeJ, YCIOBUU paBHOBECHs pbluara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAHUM  Y4YEOHOTO MCCIEIOBAaHUSA, COOMpAThb YCTAaHOBKY H
BBIIIOJIHATh M3MEPEHHUs], CIEeAys NPEIJOKEHHOMY IUIaHy, (DUKCUPOBATH
pe3ysbTarhl MOJIYYEHHOM 3aBUCUMOCTH (DU3MUYECKUX BEJIMYMH B BHJE



NPEUIOKEHHBIX TaONUIl U TIpaduKOB, AENaTh BBIBOJBI 0 pe3yibTaTaM
UCCIIEJOBAHMUSI;

IPOBOJUTh KOCBEHHBbIE H3MEpPEHMs] (PU3MUECKUX BEJIWYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Tela, CUiIa TPEHHSI CKOJBXKCHHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIOUIas CWiIa, JCHCTByIOmas  Ha
HOTPpYXKEHHOE B KHUJIKOCTh TE€JO, KOI()(PUIMEHT MONEe3HOro NAEWUCTBUSA
IOPOCTBIX MEXAaHU3MOB), CIEAys NPEUIOKEHHOW WHCTPYKUUU: TIpU
BBIMIOJTHEHUH HW3MEPEHUIl coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISITH 3HAUEHUE UCKOMOW BETTUYHHBI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe € J1abopaTOpHBIM
o0opy1I0BaHUEM;

yKa3bIBaTh MHPUHLUIBI JAEHCTBHUS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECBl, TEPMOMETp, JIUHAMOMETp, COOOIIAIONIUECS COCY[bI, OapoMeTp,
phIYar, OJBMXHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTB;
XapaKkTepU30BaTh MPUHIMIBI JEHCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOHM Ha HX ONHUcaHus (B TOM YHCIIE:
HNOJUIMIHUKY, YCTPOWCTBO BOJAOIPOBOJAA, THUIAPABIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEP, OPIITHEBON HACOC, APEOMETP), UCTIONb3Ys 3HAHUS
0 CBOMCTBaxX (PM3HUYECKUX SIBICHUI M HEOOXOIUMbIE (PU3NUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEPbl  (HAXOAUTh  MHGOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIMOJB30BaHUsA (PU3MYECKNX 3HAHWW B TOBCEIHEBHOU
KU3HU I oOecriedeHus: 0€30MacHOCTH NP OOpallleHUH ¢ MpubopamMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 30POBBS U COOIONCHUSA
HOPM KOJIOTUYECKOTO MOBEJCHUSI B OKPY’KaIOLLEH Cpee;

OCYIIECTBIATH OTOOp HCTOYHUKOB uHH(popmauuu B VIHTepHETE B
COOTBETCTBHH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIIUXCS
3HaHUW © TYTEM CPAaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIACIATH
uHpOpMaIMIO, KOTOpas SBISIETCS NPOTHMBOPEYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPU BBIMOJIHEHWN Y4YE€OHBIX 3aJJaHUl HAyYHO-TIOMYJISIPHYIO
JUTEepaTypy  (QHU3MYECKOTO COACpX aHHs, CIPAaBOYHBIE MaTEepHAIIbI,
pecypcsl cetu MHTEpHET, BlageTh npuéMaMu KOHCTIEKTUPOBAHUSI TEKCTa,
npeodpazoBaHusi UHGOPMALIUU U3 OJJHOW 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHbIE U YCTHBIE COOOILIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpMANUU (PU3UIECKOTO COACPKAHMS, B TOM
qHclie MyOJUYHO JeNaTh KpaTKHe COOOIIEHUS O pe3yJbTaTax MPOEKTOB
WA Y4eOHBIX HWCCIEIOBaHWN, NTpPH HSTOM TPAMOTHO HCIOJIb30BATh



U3YUYEHHBIM TOHATUHHBIMA anmaparT Kypca (U3MKH, CONMPOBOXKIATH
BBICTYIUICHUE MTPE3CHTAlIUECH;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB MU HCCIEAOBAHHUI pacrpeaeiiaTh
00s13aHHOCTH B TPYyNIE B COOTBETCTBHUU C TIOCTABJICHHBIMU 3aJa4aMH,
CICAUTh 3a BBINOJHEHUEM IUJIlaHA JEUCTBUIM, aJeKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJIQJ] B  JEATEIbHOCTh  [PYIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHEHUE OKPY KAIOIIHX.

K koHiy oOyuenust B 8 kijiacce nmpeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh COPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

MCIIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKECHUE
aTOMOB U MOJIEKYJI, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbIe TeNa, HACHIIICHHBI M HEHACHIIIEHHBIM TMap, BIAKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3aps/l, HIEKTPUUECKOE MOJIE, MPOBOIHUKU
Y JUAJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUUYECKUN TOK, MATHUTHOE TOJIE;
paznuyaTh SBJICHHS (TEIJIOBOE paCIIMpEeHUE U CXKaTHe, Tervlonepeaaya,
TEIUIOBOE PAaBHOBECHE, CMAUMBAaHUE, KANWJUISIPHBIEC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, IUIaBJI€HUE, KpHUCTauiM3anus (OTBEpIEBAHUE), KHUIICHUE,
Terionepeaaya (TerI0NPOBOHOCT, KOHBEKIIUS, U3JIyYEHUE),
ANEKTpU3aLUs TEJ, B3aUMOJICUCTBUE 3apSAIOB, ACHCTBUS JIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEWCTBUE
MarHMTHOTO MOJIsl Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsT UHIYKITUS)
M0 OINHWCAHWI0 MX XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX AaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3UYECKUX  SBIICHUUA B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B IMPHUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUIPHbIC SBICHUS B TPUPOJIE,
KpUCTAJUTbI B mpupoje, uziaydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, AJIEKTPUUECKUE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emid, Jpeiid MOJOCOB, POJIb MarHUTHOTO TOJS IS JKW3HU Ha
3emiie, MOJISIPHOE CUSTHUE, MPU ATOM MEPEBOJAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (Mpu3HaKU) (U3UUYECKUX
SIBIICHUI;

OINMKCHIBATh U3YyUCHHBIE CBOMCTBA TEN U (PU3UYECKUE SBJICHUS, UCTIOIB3YS
¢dbuznyecKkre BEIWYMHBI (TEMIlepaTypa, BHYTPEHHSSI SHEPTHs, KOJTUYECTBO
TEIUIOThI, YJeJIbHAs TEIJIOEMKOCTh BEIECTBA, VyJACJibHAs TEIUIOTa
IJIABJICHUSI, yJEJIbHAas TeIUIoTa MapooOpa3oBaHMs, yAelbHAs TEIUIoTa
CropaHusi TOIUIMBA, KOA(D(UIMEHT TMOJE3HOTO JCHCTBUS TEIUIOBOM



MalInHbl, OTHOCUTENIbHASI BJIAXKHOCTb BO3AYyXa, JJIEKTPUUYECKHM 3apsf,
CHJIa TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
YyAEIbHOE  CONPOTHUBIIEHHME  BellecTBa, paboTa W MOIIHOCTb
AIEKTPUYECKOTr0  TOKAa), NpH ONHCAHMM TNPABWIBHO TPAKTOBATH
($u3HYECKU CMBICT WCIOJIb3YEMbIX BEIUYMH, 0003HAYEHUS U €IMHHIIBI
(u3NYECKUX BEJIWYMH, HAXOIUTh (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEJIMYMHY C JPYTUMHU BEJIUYMHAMHU, CTPOUTH TIpapuKu
U3YYECHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUUMH;

XapaKTepu30BaTh CBOMCTBa Tei, (PU3UYECKUE SIBICHUS W IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IOJIOKEHHSI MOJIEKYJISIPHO-KHHETUYECKOW TEOPUHU
CTPOEHHMSI BEILECTBA, MPUHLMUII CYNEPHO3ULMH IMOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH Oma AJid yyacTKa LN, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHa M 3alUCBHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHHUE;

OOBACHATH (U3MYECKUE NPOLECChl U CBOMICTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalud NPaKTUKOOPHUEHTHPOBAHHOI'O XapaKTepa: BBISBIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTrMYecKux
[IaroB ¢ Omopod Ha |—2 M3yYeHHBIX CBOWCTBA (M3MUYECKUX SIBICHHM,
(du3nyeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemiaTh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIOJB3Yys 3aKOHBl U
dbopmyJibl, CBA3BIBAIOIINE (PU3MUECKHUE BEJIWYMHBI: HAa OCHOBE aHAJINM3a
YCIIOBHS 3a/ladyd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBIATH HEIOCTATOK
JAHHBIX IS pEIIeHHUs 3aJaud, BbIOMpATh 3aKOHBI U  (POpPMYyIIHI,
HEOOXOJuMble Al €€ pelleHHs, NPOBOAMTH pPAcu€Thl U CpPABHUBATH
NOJIy4YE€HHOE 3HaUEHUE (PU3NYECKON BEIMYMHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh NpPH MOMOUIU
(U3HMYECKUX METOIOB, HCIOJIb3yS ONHMCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPAEMOE  IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh NOpsAJKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€J1aTh BBIBOJBL;

OPOBOAUTH OMBITHI MO HAOMIOACHHIO (PU3MUECKUX SBICHUA WIH
(bu3MYECKUX CBOMCTB Tell (KanWJLISIPHBIE SIBICHMS, 3aBUCUMOCTD JIABJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi NpH M3JIYYEHUU OT IIBeTa M3JIydaroliel (MOoriouaromiei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHMS BOJBI OT TEMIEPATYPhl KUIKOCTH U
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3aLMsl Tl W B3aUMOJICHCTBHE
ANEKTPUYECKUX 3aps/ioB, B3aUMOJICWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MAarHUTHBIX TIOJIEd TOCTOSHHBIX MAarHUTOB, JEHCTBUSA
MarHUTHOIO MOJS Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWUTA,



CBOMCTBA DJIEKTPOJABUIATENsl IOCTOSHHOIO TOKa): (OpMYJIUpPOBATH
IpOBEpsiEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO
000py10BaHus, ONUCKHIBATh XOJ1 OMbITa U (HOPMYJIMPOBATH BHIBO/IbI;
BBIIOJIHATh ~ NPSAMBIE  H3MEPEHHUS  TEMIEpaTypbl, OTHOCUTEIbHOMN
BJIQXHOCTH BO3/yXa, CHJbl TOKa, HANpPsDKEHUS C HCIOJIb30BAHHEM
aHaAJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3MUECKHX BEJIMYUH, CPAaBHUBATH
pe3yNbTaThl U3MEPEHUH C YUETOM 33JaHHON aOCOIIOTHOM MOIPEUTHOCTH;
IPOBOJNUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUYECKOI BETMUUHBI OT
IpPYro C  UCIOJB30BAaHUEM IMPSAMBIX M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOU[AJAH IOMEPEYHOrO
CEYEHMS U YACIBHOIO COIPOTHUBIICHHS BEIECTBA POBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4Yepe3 TMPOBOAHMK, OT HANOpsDKEHUS Ha  MPOBOJHUKE,
UCCIIEOBAaHUE IIOCJIENOBATEIBHOTO U IApaUIEIbHOTO  COCAVNHEHHMN
IPOBOJHUKOB): IJJAHUPOBATH HCCIEAOBAHUE, COOMPATH YCTAaHOBKY H
BBINOJIHATh WU3MEPEHUs, Cielysl MPEeAoKEHHOMY IUIaHy, (PUKCHUPOBATH
pe3ysbTarhl NOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIMIl U TIpadHKOB,
JIeJ1aTh BBIBOJIBI 10 PE3yJIbTaTaM MCCIIEIOBaHMS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUUHMH (yAesIbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIEHUE MPOBOJHMKA, padoTra U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBATh W3MEPEHUs, COOUpPAThH
DKCIIEPUMEHTAJIbHY YCTAHOBKY, CIIEys NPEIIOKEHHON MHCTPYKLUH, U
BBIYHCIIATh 3HAUCHUE BEJIMYNHBI;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MPH padoTe C J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKkTepU30BaTh MPUHIMIBI JEHCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha HUX OmNHUcaHusi (B TOM YHUCIIE:
CUCTEMa OTOIUIEHUSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIEpMETD,
BOJITMETP, CUETUMK OJIJIEKTPHUUECKOW 3HEPTUH, 3JIEKTPOOCBETUTEIBHBIE
npuOOpBkl, HarpeBaTEIbHbIE AIEKTPONPUOOPH! (IPUMEPHI), IIEKTPUUECKUE
IPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSIHHOTO TOKA),
UCIOJIB3YSl 3HAHUSA O CBOMCTBaxX (M3MYECKUX SIBICHUN U HEOOXOIUMBIE
(bu3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTENIbHbBIE
npuOopbl MO CXeMaM M CXEMaTUYHbIM pHUCYHKaM (SKUJIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TMIPOMETP, IBHUraTelb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTaBIATh CXEMbl 3JEKTPUUYECKUX
Henen ¢ nociaeAoBaTesIbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pazinyasi ycJIOBHbIE 0003HAYEHUS JIEMEHTOB 3JIEKTPUUECKUX LIETICH;



OPUBOAUTH  NpUMEpPHl  (HAXOIUTh  MHGMOpPMAIUMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHWNA B TOBCETHEBHOM
JKU3HU I oOecnieueHrss 6€301acHOCTH MpU o0palleHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3[0POBbS U COOIONCHUSA
HOPM IKOJIOTUYECKOTO TMOBEJCHHSI B OKPY>KaloIeH cpeie;

OCYILIECTBISATh MOUCK HWHGOpMauK (U3HUUECKOTO  COJEpKaHUS B
WNuTepHeTe, Ha OCHOBE HMEIONIMXCS 3HAHUM M MyTEM CpPaBHEHMUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACISITH  HH(POPMAIMIO, KOTOpas
SIBJISICTCS] TIPOTUBOPEUNBON MM MOYKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BATh MPHU BBITIOJTHCHUH YUE€OHBIX 3aJaHUN HAYYIHO-TIOMYJISIPHYIO
JUTEPATYpy  (PU3UUECKOrO  COJIEpKaHHs, CIPABOYHBIE MaTepUalbl,
pecypcbl cetu HTEpHEeT, BiiaieTh NMpUEMaMy KOHCTIEKTUPOBAHUS TEKCTa,
npeodpazoBanusi HHGOPMAIIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHS,
0000mass uHOpMAIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
cCollepKaHWsi, B TOM 4YHCJIE€ MYOJIMYHO TPEACTABIATh PE3YIbTaThl
MPOCKTHOM WJIM HMCCIEIOBATEIbCKON NIEATETbHOCTH, NP 3TOM T'PaMOTHO
UCTIONB30BaTh M3YYCHHBIM TMOHATUHHBIA ammapar Kypca (QHU3UKH,
COIIPOBOX/IATh BBICTYIUUICHHE MTPE3CHTAIINEIH;

OpU BBHIMOJHEHUH YYE€OHBIX MPOEKTOB W HCCIEAOBAHUN (DU3UUECKUX
IPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUM C
MTOCTABJICHHBIMA 3a/1a4aMH, CJICIAUTH 3a BBHITIOJHEHUEM IIaHa TEUCTBUM H
KOpPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKIaI B
NeATEeTLHOCTh TPYIIIHI, BEICTPAWBATh KOMMYHUKATHBHOE B3aUMOJIEHCTBHE,
MPOSIBJISISI TOTOBHOCTD pa3peniaTh KOHMIUKTHI.

K koH1y o0yuenus B 9 kjiacce npeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJB30BaTh TMOHSITUS: CHUCTEMa OTcu€Ta, MaTepualbHas TOYKa,
TPaeKTOpPHsI, OTHOCUTEILHOCTh MEXaHWYECKOTO JABWKEHUS, Jedopmalius
(ynpyrasi, mjacTauyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHUE,
HEBECOMOCTh M TEPETPY3KHU, HEHTP THKECTH, aOCOJIOTHO TBEPIOE TEIO,
HEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHUE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, MH(Qpa3ByK M YJIbTPa3BYK, 3JICKTPOMArHUTHBIE BOJIHBI,
IKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIalbHO30PKOCTD,
CIEKTPBI UCIYCKaHUsI W TOTJIONIEeHU, alib(a, OeTa- U ramMMa-u3IydeHus,
W30TOIIbI, SiFIEPHAsl SHEPTETHKA;

paznuyath SIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJUHEHHOE
JBI)KCHUE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE ABUYKEHHE, CBOOOJIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUKEHUE 10 OKPYXKHOCTH, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE ABM)KEHHE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHY/ICHHbIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHME, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE PpacHpOCTPaHEHUE, OTPAKEHHUE U IPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3sIoKEHUE OEJIOTro CBeTa B
CHEKTp M CJOXKEHUE CHEKTPAJbHBIX LIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsl PAaJMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3JIy4YEHUS) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacno3HaBaTh NPOSBICHHE W3YYEHHBIX (PU3HYECKUX  SBJICHUU B
OKpyXaromieM Mupe (B TOM uuciae (PU3UYECKHE SBICHUS B MPUPOIE:
IPWINBBI U OTIIUBBI, ABMKEHUE MIIaHEeT COJTHEYHOM CUCTEMBI, PEaKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIPUSATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Tel,
ONTHUYECKHUE SIBJICHUS B MPUPOJE, OMOJIOTMYECKOE AECUCTBUE BUAMMOIO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIy4EHHUH, €CTECTBEHHBIM
paZAMOaKTUBHBIN (OH, KOCMHYECKHE JIy4d, PaJUOaKTHUBHOE H3IyUYCHHUE
OPUPOJHBIX MMHEPAJIOB, JCHCTBUE pPAJUOAKTUBHBIX W3JIyUYEHUH Ha
OpraHu3M YeJIOBEKa), IPU 3TOM MEPEBOAUTH IMPAKTHUECKYIO 3aJady B
y4e0OHYI0, BBIACIATH CYIIECTBEHHBbIE CBOWCTBAa (NMPHU3HAKU) (PUINIECKUX
SIBJICHUU;

OIKCHIBaTh U3yUEHHbIE CBOICTBA TE€NI U (PU3NUECKHUE SIBICHUS, UCIOIb3YS
(¢u3nuecKkue BeIWYUHBbI (CpeIHsAs W MIHOBEHHAs CKOPOCTh Teja Ipu
HEPaBHOMEPHOM JIBMDKCHUH, YCKOPEHHE, MEPEMEIECHUE, MyTh, YIJIOBAs
CKOpOCTb, CHJIa TPEHUS, CUia YNPYTOCTH, CUJa TSKECTH, YCKOpPEHHUE
CBOOOJIHOTO TMAJEHMs, BEC Teja, HUMIYJbC Tela, HWMIIYJIbC CHJIBL,
MeXaHW4yecKass paboTa M MOIIHOCTb, MOTEHUHUAIbHAasg HHEPIUsl Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS HEPTUsl CHKATOU
NPYKWHBI, KUHETHYECKash SHEPrus, IOJHAs MEXaHH4YecKas »>Heprus,
NEPUOJ U 4acToTa KojeOaHuH, JIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeIb MPEIOMIICHUSI CPENIbl), IPU OMHCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICH HCHOJIb3YEMBbIX BEJIUYMH,
0003HaueHUA W €AMHMIBI (PU3UYECKUX BEIWYUH, HAXOAUTH (HOPMYJIbI,
CBSI3BIBAIOIME JAHHYIO (PU3NYECKYI0 BEIUYHMHY C APYTMMH BEJINYHMHAMH,
CTPOUTbH rpapUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKkTepu30BaTh CBOMICTBa Teiy, (PU3MYECKHE SBICHUS U MPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHIUI CYNEpPHO3ULMH CHJI, MPUHIMUI OTHOCHUTENIbHOCTH [ 'anmuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMITYJIbCA, 3aKOHbI OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEI



IpU SJAEPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYJIUPOBKY
3aKOHA U 3aIlUChIBaTh €M0 MaTEMaTUUECKOE BbIPAKECHHUE;

OOBACHATh (PU3UYECKUE NPOLECChl U CBOMICTBA TEJI, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JOTUYECKUX
IIaroB C OMOPOM Ha 2-3 M3YyYEHHBIX CBOMCTBA (PU3MUECKUX SIBJICHUH,
(du3nYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiate pacy€THbIE 3aJayd  (OMHUpalolIUecs Ha CcuctemMy u3 2-3
YpaBHEHHUI ), HUCTIONB3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3HUECKHE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHUS 3aJa4yd 3alUChIBaThb KpPATKOE
YCIIOBUE, BBISBIATh HEIOCTAIOIINE WIM M30BITOUYHBIE J1aHHBIE, BHIOUPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JIJISl PELICHMS], TPOBOAUTH PAcUEThl U
OIICHWBATh PEATUCTUYHOCTH TMOJYUYEHHOTO 3HAYCHHUS (PUINUECKOU
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXXHO PpELIUTh MpPU OMOIIU
(U3NYECKUX METO/IOB, MCIONb3Yysl ONMUCAHHE HCCIIEIOBAHUS, BbLICIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh MOpPSAIKA
NPOBENCHHUS]  UCCIENOBAHUS, JI€NaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHUI U OIBITOB;

OPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢u3nyecKux CBOWCTB Tel (M3y4yeHHE BTOpOro 3akoHa HbproTOHa, 3akoHa
COXpaHEHUs! PHEPruu, 3aBUCUMOCTb MepuoAa KoJeOaHWW MPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJICOAHUH, MPAMOJIMHEMHOE PaCIPOCTPAHEHUE CBETA,
pasiokeHue Oenoro cBeTa B CIEKTP, U3yUYEHUE CBOMCTB M300paKEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsI IpeaMera B coOuparomien
JUH3€, HAOIIOJEHUE CIUIOIIHBIX M JIMHEMYaThIX CHEKTPOB W3ITyYEHHS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 H30BITOYHOrOo Habopa
o0Opy/nOBaHUs, ONKMCBHIBAaTH XOJA ONbITA W  €ro  pe3ysbTarhl,
(dbopMyJIHpOBaTh BHIBOJIBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HAaYeHUEe Uu3MepsAeMOl BeNIMYMHBI ((OKYCHOE pacCTOsHUE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTENBHOTO MPUOOpPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYMH C
UCTIOJb30BaHUEM TPAMBIX HM3MEPEHUH (3aBUCUMOCTH MYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM [IBJKEHMHM O€3 HayajJbHOM CKOPOCTH, Mepuoaa
KOJIe0aHUN MaTeMaTHYEeCKOrO0 MasTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpa)k€HHUsl CBETa OT yrja MaJeHus W yria NpeioMJIeHHs] OT yria



NaJicHNs): IUIAHUPOBATh HCCIEIOBAaHUE, CAaMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHpOBaTh pe3ysbTaThl TOJYYEHHOW 3aBUCHMOCTH
Gu3MYECKUX BEIWYMH B BUAC TaOMWI] ¥ TpadUKOB, NeJaTh BBIBOJBI IO
pe3ylibTaTaM HCCIIEA0BaHNUS;

MPOBOJIUTh KOCBEHHBIC W3MEPEHUS (U3MYECKUX BEIMYUH (CPETHSISA
CKOpPOCTh M YCKOpPCHHE Tella TIpU pPaBHOYCKOPCHHOM JBWKCHHH,
YCKOpEHHE CBOOOIHOTO TaJeHUs, KECTKOCTh TPYKHUHBI, KOIPPUITUCHT
TPEHUSI CKOJBKCHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTH4eCKOro W TMPYKWHHOTO MAaSTHHKOB,
ONTHYECKas CWiIa COOMpArOIIe JIMH3BI, PAJAMOAKTHBHBIA  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIIEeys MPEIIOKEHHON WHCTPYKIIUU, BHIYUCIISTh
3HAYCHWE BEIIMYMHBI M aHATM3UPOBATh TOTYYCHHBIC PE3YIbTAThI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUI;

COOJTI0IaTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
o0opyI0BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKH H3YYEHHBIX (DU3UYECKUX MOJIeTe:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIOE TEIO0, TOUCYHBIM HCTOUYHHUK
CBETa, JydY, TOHKas JIMH3a, IUTAHETApHAas MOJENb aToMa, HYKJIOHHas
MOJIeJTb ATOMHOTO SIIIPa;

XapaKTepu30BaTh TMPUHIMIMBI  JACHCTBUS U3YUYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
CIOUAOMETP, MATYMKH TIOJOKCHUS, PACCTOSHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepucKor, (oToanmapar, ONTHYCCKHE CBETOBO/IHI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3WYECKUX SBICHUW M  HEOOXOauMble (pu3Myeckue
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATHIHBIC PUCYHKH M3YUYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTHMUECKUX MPOIECCOB
Opy peHIeHUH Y4YeOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBbI IS
MOCTPOEHUS U300PAKEHUI B TNTIOCKOM 3€pKaJie U COOUpAIOIeH JTMH3E;
NPUBOAUTh  MpPUMEpPhl  (HAXOOUTh  WH(OOpPMAIMIO O  MPUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYECKUX 3HAHWM B ITOBCETHEBHOMN
KU3HH JIJ1s1 obecrieueHusi 0€30MacHOCTH Mpu oOparieHnuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370POBbSI U COOIIOACHUS
HOPM IKOJIOTUYECKOTO TOBEJCHHSI B OKPY>KaIOIEeH cpeie;

OCYIIECTBIIATh TMOUCK HWHPOpManmuK (U3UYECKOTO COJICpKaHUS B
HuTepHeTe, caMoCTOATENBHO (DOPMYIHUPYsI TTOUCKOBBINA 3aMpOC, HAXOAWUTh



NyTH OMNpPEAENIEHNs TOCTOBEPHOCTH MOJYYeHHON MH(OpPMAIMU Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JONOJHUTENIbHBIX UCTOYHUKOB;

UCII0JIb30BATh MPHU BBITIOJHEHUH YUEOHBIX 33JaHUIl HAYYHO-TIOMYJISIPHYIO
JAUTEepaTypy (QHU3UYECKOro COACpXNKAaHMs, CIPABOYHbIE MaTepHAIbI,
pecypchl ceti MHTEpHET, BiageTs NpuéMamMu KOHCIIEKTHPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIEHHS HA OCHOBE
uHGOpMAIlMU U3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpKaHMUS,
myOJIMYHO TMPEICTABIATh PE3yIbTaThl MPOSKTHOM MM UCCIEI0BATENbCKON
NEeATEIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYECHHBIN
NOHSATUHHBIM ammapaT W3y4yaeMoro paszzena (PU3UKH U COMPOBOXKIATH
BBICTYIUICHHE TIIpe3eHTale ¢ Yy4éToM O0COOEHHOCTEH ayIuTOpUHU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Koutpoabubie IIpakTuueckue
n/n NMporpamMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pazgen 1. ®usuka u e€ poJib B NO3HAHUU OKPYKAKIIEr0 MUPa
Bbubnuoreka [IOK
11 o - 2
MSHIE - Hayka © fipupole https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
12 o 2 1
HISHHACCIHE BETHAIHBE https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/1 MO3HAHUS https://m.edsoo.ru/ 7416194
Uroro no pazneny 6
Pasnen 2. [lepBoHauyaibHble CBeleHHS O CTPOEHHMH BellecTBA
bu6nuoreka [IOK
2.1 C 1
Tpoere petliectra https://m.edsoo.ru/7f416194
99 JIBr>KeHWE U B3aMMOJICCTBUE YaCTHI] 5 1 bubnmnoreka HOK
' BEIIECTBA https://m.edso0.ru/7f416194
bubnuoreka [IOK
2.3 A 2
TPETATHEIE COCTOANHA BemECTa https://m.edso0.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBuskeHune U B3auMo/ieiicTBHE Tel
bubmuorexa [JOK
3.1 M 3
CXATITICCKOT ABIDICHHC https://m.edso00.ru/7f416194
3.2 WNuepuusi, Macca, IIIOTHOCTh 4 1 bu6nuoreka [IOK



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

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

bu6nuoreka [IOK

3.3 Cuna. Buper cun 14 2 https://m.edso00.ru/7f416194
Hroro mo pazaeny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB
41 [Hasnenue. Ilepenaua naBneHust TBEPAbIMU 3 bubnmoreka [JOK
' TEeJIaMH, JKUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
4.2 Jlasnenue xuaKoCTH S https://m.edsoo.ru/7f416194
Bbu6nuoreka [IOK
4.3 Ammoceproe aBieHue 6 https://m.edsoo.ru/7f416194
44 JlelficTBHE )KUIKOCTHU U ra3a Ha NOTPYKEHHOE 7 3 bubnmoreka [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Uroro no pazneny 21
Pa3znea 5. Pabora u MOIIHOCTh. JHEeprust
bu6mmoreka [IOK
1 P 1
> aboTa i MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bubmmoreka [IOK
5.2 Hpocrsie MexaHH3MEI S 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 M 4 1
CRATMHACCRAN SHepHit https://m.eds00.ru/7f416194
Hroro no paszneny 12
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 12



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

8 KUIACC

KosunvecTBOo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/1esi0B H TeM uuppoBbIe
Ne i/mn P Kounrtpoabnsie IlpakTHueckue (pp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe ABJICHUSA
. bubmuorexa [JOK
1.1 CtpoeHue u CBOIMCTBA BEIECTBA 7 https://m.edsoo.ru/7fA181ce
Bbubnuoreka [JOK
1.2 T 21 1 5
SILIOBBIC IPOTCCCRE https://m.edsoo.ru/7f4181ce
Hroro mo pazaeny 28
Pa3nen 2. DjiekTpuyecKHe H MATHUTHBIE SIBJIE€HUSA
21 DneKkTpruyecKue 3apsiibl. 3apsyKEHHbIE Tella 7 1 bubnuotexa [HOK
' U UX B3aUMOJEICTBUE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 IToCTOSTHHBIN 3JIEKTPUUECKUIA TOK 20 2 7 https://m.edsoo.ru/7fA181ce
bubnnoreka LIOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHA https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
24 4
IICKTPOMArHHTHAS HHAYKLUHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145



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

9 KITIACC

KosunvecTBOo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHHe pa3iesioB H TeM nudgpoBbie
Ne i/mn P Kounrtpoabnsie IlpakTHueckue (pp )
NporpamMMbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pa3zgen 1. Mexannueckue siBJCHHUS
MexaHn4eCKOe JBMKEHUE U CIIOCOOBI €TI0 bu6nuoreka [IOK
11 10 1
OIUCAHUS https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Pazgen 2. Mexann4yeckue KoJe0aHUs M BOJHBI
bu6mmoreka [IOK
2.1 M o 7 3
CXAHITCCKHC ROACOAHIA https://m.edsoo.ru/7f41a4a6
bubnnoreka LIOK
2.2 M .3 8 1 3
PRAMIACCRNC BOJIIHL. JBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15
Paznen 3. DjieKTpOMArHUTHOE M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNEKTPOMarHuTHOE 1O0JIE U 6 2 bubnmnorexka HOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 6
Paznen 4. CBeToBbIe IBJICHHS
4.1 3aKOHbI pacIpOCTPAHEHUS CBETA 6 2 bubnmnoreka HOK



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

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

bu6nuoreka [IOK
4.2 JIuH3BI ¥ onITHYECKHUE TPUOOPHI 6 3 https://m.edsoo.ru/7fA1a4a6
bu6nmmoreka [IOK
4.3 Paznosxenune 6enoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Pa3znen 5. KBanToBBIE SIBJICHHS
bu6nmoreka [IOK
51 Hcnyckanue v moriomneHne cBeTa aToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
52 CTpocHHE aTOMHOTO 7pa 6 L https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
. A 7 1
5.3 JEPHBIE peaKIuu https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBTOpuTEIbHO-000011IAK0IINH MOYJIb
[ToBTOpenue u 0000IIEHNE CONIEPIKAHUS bubnuoreka [JOK
6.1 9 2
Kypca ¢u3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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ITOYPOYHOE IIVTAHUPOBAHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTsbI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

®uznka — HayKa 0 IPUPOJE.
SIBnenns npuponsl. dusnyeckue
SBJICHUS

MexaHqucm/Ie, TCIIJIOBBIC,
QJICKTPUUICCKUC, MAI'HUTHBIC,
CBCTOBLIC, 3BYKOBBIC SIBJICHUA

duznyeckre BETUYUHEI U UX
HU3MCPCHHC

VYpok-uccienosanue "M3mepenue
TEMIIepaTypbl P MTOMOIIH
XKHUJIKOCTHOTO TEPMOMETpPA U AATYHKA
TeMneparypol"

Kak ¢u3uka u npyrue ecTecTBEHHbIE
HAyKH U3y4yaroT IPUPOLY.
EcTecTBeHHOHAY4HBIN METO/
no3HaHus. Onucanue GU3nYecKux
SBJICHUH C IIOMOILBIO MOAEEN

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

VYpok-uccnenosanue "[Ipoepka
TUTIOTE3bI: JATLHOCTD MOJIETA IAPHKA,
MMYIICHHOI'O TOPU30HTAJIBHO, TEM
OoJibinie, yeM OoJIbIIe BHICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiectBa. OMbITHI,

7 JTIOKa3BIBAIOIIUE TUCKPETHOE CTPOCHHE bubmmorexa [JOK
https://m.edsoo.ru/ff09fe0a
BEIIIECTBA
8 JIBMKEHHE YacTUIl BEIISCTBA buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «OMbITHI 110
9 HaOJIIOJICHUIO TEIIJIOBOTO PACUIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHMSI BELLIECTBA
B3anmocBs3b MEX1y CBOMCTBAMU
BEIIIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0EeHHOCTH arperaTHbIX COCTOSTHUM
BOJIbI
MexaHu4eckoe TBHKCHUE.
12 PaBHOMepHOE M HEPAaBHOMEPHOE bubmorexa HOK
https://m.edsoo.ru/ff0a05c6
JIBIDKCHHE
bu6nuoreka [IOK
13 CkopocTs. EAMHHLEL ckopoct https://m.edsoo.ru/ff0a079c
14 Pacuer nmyTu 1 BpeMeHU IBUKEHUSA bubmmorexa LOK
https://m.edsoo.ru/ff0a0ae4
Nuepuusi. 3akoH UHEPITUH.
15 B3aI/II)MOHeﬁCTBHe TeJ‘IpKaK MpuYrHa bubnnorexa LIOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBIXKECHHUSI TEJl
16 IImoTHOCTH BemecTBa. Pacuer macchl bubnuorexa [JOK
1 00beMa TeJja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Pemrenne 3amad mo teme "[lmoTHOCTH bu6mmoteka [IOK



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

Berecrna"

https://m.edsoo.ru/ff0al23c

Cuna KaKk XxapakTepuCTHKa

18 B3auMoiecTBus Tei. Cuna
ynpyrocti. 3akoH ['yka
19 SABnenne TaroreHus. Cuna TSKECTH
CBs13b M@Ky CHIJION TSDKECTH U
20 Maccoii Tena. Bec tena. Pemenue bubmorexa HOK
https://m.edsoo.ru/ff0al1778
3aga4 o reMme "Cuna tsoxkecta"”
21 Cuiia TSKeCTH Ha JPYTruX IJIaHeTax. bubnmnoreka [HOK
Du3nyecKue XapakTepUCTUKH TIAHET https://m.edsoo.ru/ff0a1502
bu6nuoreka [IOK
22 Hswepetine cit. Jluamomerp https://m.edsoo.ru/ff0al8cc
bu6nmoreka [IOK
23 Bec rena. Hepecomocts https://m.edso0.ru/ff0a1778
CrnosxeHue AByX CHUJI, HAIIPaBJICHHBIX
24 M0 OJTHOM MPSIMOI. bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHOEliCcTBYIOIIIAsA CHIT
o5 Pemrenue 3amad 1o teme
"PaBHonelicTByrOmas cui”
26 TpeHue CKONIbKEHNS U TPEHUE MTOKOSI. bubnmnorexka HOK
Tpenue B IpUpOAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
7 Pemenue 3agau Ha onpeneneHne
PaBHOJICHCTBYIOIIEH CHITBI
Pemenue 3anau mo temam: «Bec
)8 tenay, «I'papuyeckoe n3obpaxenue bubnuoreka [JOK
cumy, «Cunely, «PaBHOAEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHID»
29 KonTtponbHas pabora no Temam:



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1de0

«MexaHu4deckoe JBIKeHue», «Macca,
IUIOTHOCTBY, «Bec Tenay,
«I'padnueckoe n300pakeHUE CHI»,
«Cub»

JHasnenne. CriocoObl yMEHbIICHUS U

bu6nuoreka [IOK

30
YBEJIMUCHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiaeHnue raza. 3aBUCHUMOCTb
31 aBJIEHUs Ta3a OT 00bEMA bubmorexa LOK
a ’ https://m.edsoo.ru/ff0a2376
TEeMIIEPATYPhI
Ilepenaua gaBiaeHUs TBEPABIMU
32 TeJII;NII[H mli[ KOCTSIMH U iiaMI/I 3akoH bubnmorexa IOK
> HKHAL ) https://m.edsoo.ru/ff0a25b0
ITackansg
33 JlaBiaeHne B )XMAKOCTH U rase, Bu6nuoreka [JOK
BBI3BAHHOE JIENCTBUEM CUJIBI TSKECTU https://m.edsoo.ru/ff0a2718
34 Pemienue 3anay o reme «/lapineHue B bubmuorexa [JOK
SKUIKOCTH U Trase. 3axoH ITackamsay https://m.edsoo.ru/ff0a2826
bubnuoreka [IOK
35 Co00
OODIIAIOTHECS COCY BT https://m.edsoo.ru/ff0a2970
36 I'mapaBnuueckuii mpecc bubnmorexa LIOK
AP p https://m.edsoo.ru/ff0a3136
37 Manomertpsl. [lopuaeBon
JKHUJIKOCTHBIN HAcoC
Atmocdepa 3emnn. [puunnel
CYILIECTBOBAHUS BO3IYIIHOMN
38 O}éI:J'IO‘-IKI/I 3emin 32)1::3};101/IMOCTL bubnnorexa LIOK
) https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro JaBJICHHS OT BBICOTHI
HaJl YPOBHEM MOPsI
39 Bec Bo3nyxa. ATmMochepHoe naBieHne bubnuoreka LIOK


https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

https://m.edsoo.ru/ff0a2b5a

N3mepenune atMochepHOTO JaBICHHUS.

bu6nuoreka [IOK

40
OnbiT Toppuueriu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTB aTMOC(EpHOTO
41 aBJICHUSI OT BBICOTHI HQ, OBHEM bubmorexa HOK
A AP https://m.edsoo.ru/ff0a2fc4
MOpst
42 bapometp-anepoua. ArmocdepHoe bubnnoreka [HOK
JIABJICHUE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
43 Pemenue 3amay mo teme
"AtMmochepHoe naBieHue"
JlelicTBUE KUJIKOCTH U ra3a HA
44 MOTPYKEHHOE B HUX TEJIO bubmorexa HOK
124 ' https://m.edso0.ru/ff0a3276
ApxumenoBa cuia
bubmuorexa [JOK
45 I1
HlaBaHe Tel https://m.edsoo.ru/ff0a3a96
Pemenne 3agau mo remam: «IlnaBanue
46 cynoB. Bo3ayxonnaBanuey, bubnnoreka HOK
«JlaBneHue TBEpPABIX TEJ, KUIKOCTEH https://m.edsoo.ru/ff0a3654
Y Ta30BY»
bubmmoreka [IOK
47 M 0
examiecikan pabota https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
48 M .E
OTHHOCTD. EAHIHIET MOMHOCTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccnenosanue "Pacuér
49 MOITHOCTH, Pa3BUBAEMOM MTPH
MoaBEME IO JIecTHUIE"
50 [IpocTsie MexaHu3Mbl. Peryar.

PaBHOBecue cuit Ha ppryare



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

KonTtponbHas pabora o Teme
«JlaBneHue TBEpABIX TN, KUIKOCTEH

o1 .
1 Ta3oB» / Beepoccwuiickas
nmpoBepovHasi paboTa
PesepBHeIit ypok. Paborta ¢ TekcTamu

52 1o teMe «/laBnenue TBEPABIX Tel, bubmmoreka [JOK
KUIKOCTEH U Ta3oB» / Beepoccuiickas https://m.edsoo.ru/ffOa4ffe
poBepoyHas paborta

53 Pemienue 3a7au 1o Teme «Y cJIOBUs bubmorexa [JOK
PaBHOBECHSI pblyara» https://m.edsoo.ru/ff0a48a6

54 Pemrenue 3amad mo teme "Pabora, bubmuorexa [JOK
MomHocTh, KITJT" https://m.edsoo.ru/ff0a4c48
Mexannyeckasi SHEpPIUs.

55 Kunernyeckas v noTeHAaIbHasa buGnnorexa LIOK

https://m.edsoo.ru/ff0a4252

SHEprus

56 3aK0oH COXpaHEHUsI MEXaHUYECKOM bubnuorexa [JOK
SHEPIrUH https://m.edsoo.ru/ff0a4360

57 KonTponbhas pabota no Teme
«PaboTa 1 MOITHOCTb. DHEPTHUS»

58 PesepBHblii ypok. PaGota ¢ Tekctamu bubnuorexa [HOK
o teme "MexaHudeckoe ABUxKeHue" https://m.edsoo.ru/ff0adee6
PesepBublit ypok. Paborta ¢ Tekcramu

59 o Teme "Padora. MomHOCTS.
Oneprus”

60 JlaGopaTtopHas pabota «OrnpeneneHue
MJIOTHOCTH TBEPAOTO TEIIa»

61 JlaboparopHas pabota «3yuenue

3aBUCHUMOCTHU PACTAKCHUA



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

(medopmanun) mpy>KUHBI OT
MIPUIIOKEHHOM CUIIBI»

62

JlaboparopHas pabota «3yueHue
3aBUCHMOCTHU CUJIbI TPCHUA
CKOJIBXKECHUA OT CUJIbI AaBJICHUA N
XapakTepa CONMPUKACAIOIINXCS
MMOBEPXHOCTEI

bu6nuoreka [JOK
https://m.edsoo.ru/ff0alcc8

63

JlaboparopHas pabota «Onpenenenue
BBITATKWBAIOIIEH CHITBI,
JICUCTBYIOILIEH Ha TEJO, MOrPYKEHHOE
B KHJIKOCTB)

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a33fc

64

65

66

67

68

JlaGopaTopHas paboTa 1o Teme
«HMccnenoBanue 3aBUCUMOCTH Beca
TeJa B BOJIE OT 00BEMA MOTPyKEHHOU
B )KHJIKOCTbH YaCTH TEJIa»

JlaGopaTopHnas pabota
"KonctpyupoBaHue apeoMeTpa Uiu
KOHCTPYHPOBAHUE JIOJIKU U
onpeenaeHue e€ rpy30noabEMHOCTH"

Prryaru B TexHuke, OBITY M IPUPOJIE.
JlaGopartopHas paboTa
«HccnenoBanue yciaoBUi paBHOBECHS
peryara

Koadduiment monesnoro aeicTBust
mexaHu3Mma. JlaboparopHas pabota
«M3mepenne KII/] HaknoHHOM
TUTOCKOCTHY

YPpOK-3KCIIEpUMEHT 110 TEME
"DKCIEpUMEHTAILHOE OIIPEIEIICHUE

0.5

0.5

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a3514

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a478e

W3MEHECHHS KMHESTHYECKON 1
MOTEHIMAIBHON YHEPTUH TIPU
CKaThIBAaHHUH TeJa 110 HaKJIOHHOM
IUIOCKOCTH "

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 08

12




8 KUIACC

Kosun4yecTBo yacoB DJIeKTPOHHbIE
Ne Jara nudpoBbIe
Tema ypoka Kontpoabusie IIpakTnueckue p
n/n Bceero u3yuyeHusi  oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsbl
OcHOBHBIE TOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKOW TEOPUH U UX OIBITHHIE 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJICKYJT 1
3 Mopaenu TBEpAOro, JKUAKOTO U 1 bubnmnoreka [HOK
ra3000pa3HOro COCTOSTHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOKCTB TBEPIOTO,
4 YKUJKOTO U Ta3000pa3HOro COCTOSTHUI 1
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH
bu6nuoreka [IOK
5 Kpucrannmaeckue u amopdHbie Tena 1
P PP https://m.edsoo.ru/ff0a5800
6 CMmauuBaHue 1 KalWUIIPHOCTb. 1 bubnmnoreka HOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHUe U CxKaTUE 1 brbmmorexa LIOK
p p https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEeMIEpaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBHXKEHHS 1
YaCcTHI]
9 Buytpennsist aneprus. CriocoObl 1 bubnmnorexka HOK
M3MEHEHUS1 BHYTPEHHEHN SHEpruun https://m.edsoo.ru/ff0a5c60
10 Bune! teronepenaun 1 bubnmnorexka HOK



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

https://m.edsoo.ru/ff0a6412

Ypoxk-koudepenuus "[Ipakruueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOMCTB

bu6nuoreka [JOK

= BEIIIECTB U MATEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus"

12 KoauuecTBo TemnoTsl. Y nenbHas bu6nuoreka [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHe TeII0BOro 6agaHca. bubnmnoreka [HOK
TemooOMeH ¥ TEIJIOBOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnas pabota

14 "UccnenoBaHue sSBICHUS bubmuorexa [JOK
TEIJI000MEHa MPU CMEIIMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U ropsiueit BoAbI"
Pacuer konuuecTBa TEIUIOTHI,

15 HEO0OXOAMMOTrO JIJIsi HarpeBaHMs Tena
Y BBIJICISIEMOTO UM TPU OXJIaKIECHUN

16 JlabopaTtopHast pabora "Ornpeznenenue bubmuorexa [HOK
YACIBHOU TEMJIOEMKOCTH BemiecTra" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToMBa. Y IeabHas TenjaoTa bubnmnoreka HOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBrneHue U OTBEpAECBaHHE

18 KPUCTAJUTMYECKUX IT)gﬂ. V nennHas bubnmorexa IOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIaBJICHUS

19 JlabopaTtopHast pabota "Onpeznenenue bubnuorexa [JOK
YAEJIbHOW TEIJIOTHI IUIaBJICHHUS Jibja" https://m.edsoo.ru/ff0a72fe

20 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubmuoreka [JOK
Hcnapenne https://m.edsoo.ru/ff0a740c

21 Kunenwne. Y genbHas Temnora bu6nuoreka [IOK



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

napooOpa3oBaHUs M KOHCHCAIIHH.
3aBHCUMOCTh TEMIIEPATYPhl KUTICHHS
OT aTMOC(EepHOTO JIaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Bnaxnocts Bo3nyxa. JJaboparopras
pabora "Onpenenenue
OTHOCHUTEJIbHOM BIA)XKHOCTH BO3/ayxa"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemrenne 3a/lav Ha OIIPCACIICHUC
BJIAJKHOCTH BO3aYyXa

[TpuHIMIIBI paOOTHI TETIIIOBBIX

nsurateneit. [lapoBas TypOuna.
JlBurarenb BHYTPEHHETO CrOpaHus

25

KII/I TerutoBoro aBuratessi.
TennoBble ABUTATENN U 3aILUTA
OKpPY’KaoIIeH cpe/ibl

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

26

27

28

29

3aKOH COXpaHEHMsI U IPEBPALLCHHUS
SHCPTHU B TCIJIOBBIX ITPpOLHCCCax

[ToaroToBka K KOHTPOJIBHOM paboTe
o TeMe ""TennoBbie SIBICHUS.
M3menenue arperaTHbIX COCTOSTHHUI
BerecTna"

KonTponbhas pabota mo Teme
"TermnoBble sBicHUA. M3MeHeHne
arperaTHbIX COCTOSIHUI BeniecTa'
Onektpuzanus ten. [[Ba pona
3JIEKTPUUYECKUX 3aps 0B

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

bubmmorexa [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpok-uccienoBanue "OnexkTpu3anus
TeJ UHAYKLUEN U IIPH
COTNPUKOCHOBEHUU"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmonenicTBre 3apsyKeHHBIX TEIL.

bubnuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUUYECKOE TMOJIE.
32 Hanpsi>keHHOCTB JIEKTPUYECKOTO bubmmoreka [JOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUYECKUX MOJIEH
Hocurenu snexkTpruueckux 3apsiioB.
33 OnemenTapHbIi 3apsin. CTpoeHne
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKHU. 3aKOH Bbu6nuoreka [JOK
COXpAaHEHUS JICKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemienue 3a1au Ha mpuMeHEHUE bubmmoreka [JOK
CBOMCTB AJIEKTPUUECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUECKHI TOK, YCIOBHS €Tr0
36 cymecTBoBaHus. VIcTOUHUKH bubnnorexa LIOK
https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKA
37 JlefcTBUS 2TIEKTPUUECKOT0 TOKA bubmmorexa LOK
https://m.edsoo.ru/ff0a96b2
Vpok-uccnenoanue "JlelictBue
38 AIIEKTPUYECKOTO OISl Ha TIPOBOAHUKH 1
U JUDJIEKTPpUKHU"
39 DNIEKTPUUYECKHI TOK B METaJLIaxX, bubnmnorexka [JOK
JKUJKOCTSIX U rasax https://m.edsoo.ru/ff0a9838
40 DneKTpuuecKas 1ernb U €€ COCTaBHbIS
qacTu
Cuna toka. JlabopatopHas pabora
bubmuorexa [JOK
41 "N3mMepeHue u peryJIupoBaHue CUIIbI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUYECKOE HAMPSIKEHHE.
BoasT™metp. JITaboparopras pabota

bu6nuoreka [IOK

42 "U3MepeHue U peryTupoBaHie 05 https://m.edsoo.ru/ff0ade14
HarpskeHus"

43 CormnpoTHuBiIeHHE TPOBOTHUKA. bubnmoreka [JOK
VY 1enpHOE CONMPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas pabota "3aBUCUMOCTh

44 ANEKTPUYECKOTO COMTPOTUBIICHUS 1 bubnmnoreka [HOK
MPOBOJHUKA OT €T0 JUIMHBI, IIOIAIN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEUYeHus U MaTepuana”
3aBUCHUMOCTh CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 715 yyacTka bubmmorexa [TOK

https://m.edsoo.ru/ff0aad4a

enu
JlaGopaTtopHnas pabota
"HccnenoBanue 3aBUCIMOCTH CHITBI

46 TOKa, UJIYIIEro 4epe3 pe3ucTop, oT 1 bubmorexa HOK

https://m.edsoo.ru/ff0aa04e

COTMPOTHBIICHUS PEIUCTOPA U
HaIpsKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COETMHEHUS IPOBOIHUKOB
JlaGopaTtopHast padota "IIpoBepka

48 IIpaBUJIA CIIOKEHUS HAIIPSKEHUN IIPU 1 bubnmnorexka HOK
[IOCJIEI0BATEIILHOM COCIMHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
JlaGopaTtopHast padota "IIpoBepka

49 IIpaBUJjIa ISl CUJIbI TOKA IIPU 1 bubnmnorexka HOK

napajuIeIbHOM COEIMHEHUN
pe3ucTopoB”

https://m.edsoo.ru/ff0aadle



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

Pemenue 3agau Ha npUMEHEHUE

50 3axoHa Oma U1t pa3IudHOro bubmorexa LOK
AP https://m.edsoo.ru/ff0aaf8a
COCTMHEHMS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO bu6muoreka [JOK
Toka. 3akoH Jlxxoyins-Jlenua https://m.edsoo.ru/ff0ab124
JlabopaTtopHas padora "Ompeneieaue
52 a60TI;1 u Ilz/IOI_uI-II)OCTI/I aneKTqueCKoro bubnnorexa LOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIIeKTPpUUECKHE IIETTH U IIOTPEOUTENIH
53 SIIEKTPUUECKON DHEPTUH B OBIT bubmorexa LOK
P P Y https://m.eds00.ru/ff0ab660
KopoTtkoe 3aMbIkanne
54 ITocTossHHBIE MATHUTEL, X
B3aUMOEHCTBHE
Ypok-uccnenosanue "M3yuenue bubnmnoreka HOK
55 . "
MOJIEH IIOCTOSHHBIX MAarHuTOB https://m.edsoo.ru/ff0ac3d0
MarxauTtHoe 1noJjie. MarHuTHoe I10j1e
56 3eMIu U ero 3Ha4YeHue I )KU3HU Ha bubnnorexa LHOK
https://m.edsoo.ru/ff0acOba
3emire
[ToaroroBka Kk KOHTPOJIBHOM padoTe
1o TeMe "DIEKTPUUECKHUE 3apsJIbl.
57 3apsoKeHHBIE TENa U UX bubmmorexa OK
P o . https://m.edsoo.ru/ff0abd2c
B3aumoaercTaus. [1oCcTOSHHBII
3JIEKTPUYECKUN TOK"
KonTponbHas pabota mo Teme
"DHEeKTPUUECKHE 3apsIIbI.
P P bu6mmoteka [IOK
58 3apsKEHHBIE TeNla U UX

B3anMoiercTBUd. IlocTOIHHBIN
anekTpuueckuii Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8



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

npoBepoyHas pabora

59

PesepBHbIil ypok. PaboTa ¢ Tekctamu
no teme "[locTostHHBIN
anekTpuueckuii Tok" / Beepoccuiickas
npoBepouHas pabota

but6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

60

61

62

63

64

65

OnbIT OpcTeaa. MarHuTHoe nose
AJIEKTPUUIECKOTO TOKa MarHuTHoe
M0JI€ KaTYIIKU C TOKOM

[IpuMeHeHue IIeKTPOMarHuTOB B
texHuke. JJaboparopnas pabora
"U3y4yeHue nelcTBUSI MAarHUTHOTO
T0JIs1 Ha MPOBOJHUK C TOKOM"

DNEeKTPOABUTATENTh TOCTOSIHHOTO
ToKa. Mcnonb3oBaHue
AIEKTPOABUTATENCH B TEXHUUECKUX
YCTPOMCTBAaX M HAa TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHcTpyupoBaHue 1 U3y4eHue
paboTsl AnekTpoaBUraTes"”

OmnbiTel Papajes. 3akoH
ANEKTPOMArHUTHON MHIAYKIUH.
[IpaBuio Jlenna

OnekrporeHeparop. CriocoOs
MOJTYYCHHUS DJICKTPHUYECKOW DHEPTUH.
DJIEKTPOCTAHIMH Ha
BO300HOBJISIEMBIX UCTOYHUKAX
SHEPIUU

[ToaroroBka Kk KOHTPOJIBHOU paboTe
10 TeMe "DIJIEKTPUYECKHE U

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ac74a

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ac86c



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

MArHuTHBIE BJIeHUSA"

KoHnTtponbHast pabota 1o teme

66 "JJIEKTPUUECKHE U MAarHUTHBIE 1 bubmaorexa ITOK
P " https://m.edsoo.ru/ff0acb14

SIBIICHUS
PesepBHblii ypok. PaGorta ¢ Tekctamu bubnmoreka [JOK

67 1
o teme "TemnoBble aBiIeHUS" https://m.edsoo.ru/ff0accse

68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1
o teMe "MarautHele sBiaeHusd"

OBILEE KOJIMYECTBO HACOB I1O
1 68 14.5

I[TPOTPAMME



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

9 KITIACC

KoJsun4yecTBo 4acos JJIeKTPOHHBbIE
[
JIIV‘/-II Tema ypoxa Bcero Kontpoakusie  Ipakrueckue fl[:yT:EHI/Iﬂ :)Ig[?al:())l;z;eenbnue
padoThI padoThI pecypeni
MexaHnnyeckoe JBUKEHHE. 1
MartepuanbHas TOUKa
Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuoreka [JOK
MEXAHUYECKOT0 IBHKEHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpPHOE ITPAMOJIMHEWHOE 1 bubnuoreka [IOK
JIBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOE mpsIMOJIMHEITHOE
nBrkeHue. CpeHsisi 1 MTHOBEHHAsI 1
CKOPOCTh
[IpsiMonnHeITHOE paBHOYCKOPEHHOE 1 bubnmoreka [JOK
JIBI)KEHUE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO
PaBHOYCKOPEHHOTO JIBUKEHUS. 1
I'paduk ckopoctu
JlaGopatopHas pabota "OnpezneneHue
YCKOpEHUs Tella Ipu 1 1 bubnuorexa [IOK
PaBHOYCKOPEHHOM JIBU>KEHUH T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOH MI0cKOCTH"
CBobOonHoe nageHue tei. OnbIThI 1
lNanunes
PaBHOMepHOE nBHXKEHUE TTO 1 bubnuorexa [JOK

OKPY’KHOCTH. HCpI/IO)I H 9acToTa

https://m.edsoo.ru/ff0ael76



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

oOpaiueHus. JInHeliHas u yrioBas

CKOPOCTH
10 LenTpocTpeMuTENBHOE YCKOPEHUE
1 ITepBeriit 3akoH HeroToHa. Bektop bubnmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubmuorexa [IOK
PaBHOelicTBYIOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HrroToHa. bubnnoreka [JOK
Cynepro3unust Cuit https://m.edsoo.ru/ff0ae982
14 Pemienue 3amad Ha mpUMEHEHHE bubmuoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cwta ynpyroctu. 3akoH ['yka E;:fi;j;f:;tgﬁ}; 0aeca2
16 Pemenne 3amau no reme «Cuna
YOPYTOCTH
17 JlabGopaTtopHast pabota «OrnpeneneHue bubnunorexa [JOK
JKECTKOCTH MPYHKUHBDY https://m.edsoo.ru/ff0aee28
bubmuoreka [JOK
18 Cna Tpetis https://m.edsocI)J.:ru/fanf738
19 Pemenwne 3agau mo Teme «Cuna bubmuoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubnnorexa [JOK
K03(pPULIMEHTA TPEHUS CKOIbKEHH" https://m.edsoo.ru/ff0af8be
Pemenue 3amay mo teme "3aKOHEI
21 Hprorona. Cuna ynpyroctu. Cuna bubmmorexa [JOK
" https://m.edsoo.ru/ff0afb8e
TPCHHUS
9 Cuita TSKeCTU U 3aKOH BCEMUPHOTO bubnmnoreka [JOK

TATOTEHUS. Y CKOPEHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



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

HajacHus

Ypok-koHpepenius "J[BrkeHue Ten

23 BOKPYT I'PaBUTALIMOHHOTO LIEHTpa
(Conneunas cuctema). ['amakTuku"
Penrenue 3amau mo teme "Cuina
24 TSKECTH U 3aKOH BCEMUPHOTO bubmorexa HOK
. P https://m.edsoo.ru/ff0af5ts
TATOTEHUS
IlepBasg kocMHuUecKasi CKOPOCTb. bubnmoreka [JOK
25
HeBecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaIbHOW TOUYKH.
AOCOII0THO TBEPIOE TEIIO.
26 PaBHoBecue TBépI[OFO TENa bubmotexa [IOK
. o p https://m.edsoo.ru/ff0afe36
3aKPETUIEHHOW OCBIO BPAIIICHUS.
MowmeHT cunsl. L{eHTp TsxecTH
PaBHOBecue MaTepuaJIbHOW TOUYKH.
AOCOIOTHO TBEPIOE TEIIO.
27 PaBHoBecue TBEpAOTO TENA C
3aKPETUIEHHOW OCBIO BPAIIICHUS.
MowmeHT cunsl. L{eHTp TshxecTr
28 Pemenue 3aga4 mo reme "MomeHT bubmuoreka [JOK
cuibl. LlenTp Tsxectn" https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJIBHONH paboTe MO
29 TEME "MexaHquCK(l:e I[BI/I)KeIl:;I/Ie bubmorexa [IOK
) " ' https://m.edsoo.ru/ff0b0408
BzaumoneiicTeue Ten
KontpoasHas padbora mo TeMe
30 "MGXZ.HI/I‘leCK(I;)e IBHKEHHE bubmmorexa [TOK
N ) ’ https://m.edsoo.ru/ffob06ec
BzaumoneiicTtBue Tei
31 Nmnynbe Tena. Umnynbse cuiiel. 3aKoH bubnuorexa [JOK


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

COXpaHEHHUs UMITyJIbca. YIIPYroe U
HEYIPYTroe B3auMO/ICHCTBHE

https://m.edsoo.ru/ff0b07fa

Permenne 3agau o reMme "3aKkoH

bu6mmoreka [JOK

32 COXpaHEHHUs UMIyJbca" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepennus "PeakTuBHOE
JIBU>KEHUE B IPUPOJIC U TEXHUKE"
bubmmorexa [IOK
34 Mexanudeckas padoTa 1 MOITHOCTh httos://m.e dSO(I)_Fru -
35 PaboTa crIIbI TSKECTH, CHITBI bubmuoreka [JOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ffob0db8
JlaboparopHas pabota «Onpenenenue
36 paboThI CUJIBI TPEHHUS IIPU
PaBHOMEPHOM JIBUKCHHUH TeJla 1o
TOPU30HTAIBHOM MTOBEPXHOCTH)
37 CBs13b SHEpruu U padoThI.
[ToreHunaneHas sHEprus
38 Kunernueckas sneprus. Teopema o bubnmoreka [JOK
KMHETUYECKON YHEPT U https://m.edso0.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MeXaHUKe
40 JlabopaTtopHnast pabora «3yuenue bubnunoreka [JOK
3aKOHA COXPAHEHHMS YHEPTHN https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe IBUKEHUE U €T0 bu6mmoreka [IOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxarolire KojJeOaHusl. bubnuotexa [JOK
Brinyxaennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremMaTnuecKkuil U NpyKUHHBINA

MassTHUKHU



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

44

VYpok-uccnenoanue «3aBUCUMOCTb
nepuoja KojaebaHui oT KeCcTKOCTH
MPYXUHBI U MacChl Ipy3a»

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

45

[IpeBpamienue 3Hepruu npu
MEXAHUYECKUX KOIEeOaHUIX

46

47

48

JlaGopaTtopHas pabora «OnpeneneHue
YacTOThI U IEpHOJIa KoJIeOaHMit
MPY>KUHHOI'O MasiTHUKA»

JlaGopaTtopHnas padorta «IIpoBepka
HE3aBUCHMOCTH TIEpHOJIa KOJIeOaHH
rpy3a, MOJBEIIEHHOTO K HUTH, OT
Macchl Tpy3a»

Mexannueckue BoaHEI. CBOMCTBA
MeXaHU4YeCKUX BOJIH. [IpomonbpHbIC U
MOTIEPEYHBIC BOJIHBI

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

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

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

49

Ypoxk-kordpeperuus "MexaHudeckne
BOJIHBI B TBEPAOM TEIIE.
CelicMHYeCKHE BOJIHBI"

50

51

52

3ByK. PacripocTpanenue u oTpaxkeHue
3ByKa

Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

['pOMKOCTB 3BYyKa U BBICOTA TOHA.
AKyCTHYECKHH pe30HaHC

53

54

VYpoxk-koHpepenuus "YapTpa3Byk u
UHQPa3BYK B IPUPOE U TEXHHUKE"

IIoarororka k KOHTpOJ’II:HOﬁ pa60Te 1o

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

bu6mmoreka [JOK



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

TeMe "3aKOHbI COXPaHEHHUS.
Mexaunueckue KojeO0aHusi U BOJIHBI"

https://m.edsoo.ru/ff0b25f0

KonTtponbHas pabora o Teme

95 "3akoHbI cOXpaHeHus. MexaHn4eckue
Kosie0aHusl U BOJTHBI"
56 DJIEKTPOMArHuTHOE MOJIE. bubnuorexa [JOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypoxk-koudepenuus "Llkana
ANEKTPOMATHUTHBIX BOJIH. bubnunoreka [JOK
58
Hcnonp3oBanne 21€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs COTOBOM CBsI3U"
VYpoxk-uccnenosanue "M3yuenne
. bu6mmoreka [JOK
59 CBOWCTB 3JICKTPOMArHUTHBIX BOJIH C
. https://m.edsoo.ru/ffOb2c6c
MTOMOIIHI0 MOOMIIBHOTO TellehoHa
Pemenue 3aa4 Ha onpezeneHue
60 YacTOTHI U AJTUHBI AJIEKTPOMArHUTHOM
BOJIHBI
DJeKTpOMarHuTHasi Ipupoa CBeTa.
61 Cko OI::TL cBeTa BOJ‘III;OII:HC CBOICTBa bubmorexa LIOK
P ) https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [Ipsmonuneninoe
62 aCTIPOCTpaHEHUE CBETA. 3aTMCHHUS bubmmorexa LHOK
pacupoctp ' https://m.edsoo.ru/ff0b3658
Connua n JlyHsl
3aKOH OTpa)KeHUsI CBeTa. 3epKaJa.
63 Penrenne 3ama4d Ha IpUMEHEHTE bubmorexa LHOK
P https://m.edsoo.ru/ffob38c4
3aKOHA OTPAKCHHSI CBETA
64 [Ipenomnenne ceera. 3akoH bub6nuorexa [IOK


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

MMPCJIOMJICHUA CBCTA

https://m.edsoo.ru/ffOb3aea

[TomHOE BHYTpEHHEE OTPaKEHHUE CBETA.

bu6mmoreka [JOK

65 Hcnonb30BaHKe MOTHOTO BHYTPEHHETO httos://m.edsoo.ru/fiOb3cse
OTPaKCHUS B ONTHYECKUX CBETOBOIAX
JlabopaTtophast pabdota "HcciaenoBanue
66 3aBHCUMOCTH YTJIa IPEJIOMIICHUS
CBETOBOTI'O JIy4a OT YIJIa MaJeHHs Ha
rpaHuLe "Bo31yX-CcTeKiIo""
Ypok-koupepenmus "Mcnonb3oBanue
67 MOJIHOTO BHYTPEHHETO OTPaXKECHHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
bubmuoreka [JOK
68 JIunzel. OnTHyecKkas cuiia JIMH3bI httos://m.edsoo.ru/ffOb3f2c
. bubmuoreka [JOK
69 [TocTpoenue n3o0pakxeHUi B JTMH3AX httos://m.edsoo.ru/fobAdda
Jlaboparopnas padora "OmpeneiieHue
70 Q)OKyEHorlcj) paC(IJ)TOSIHI/IH u orr)ITquCKoﬁ bubmorexa HOK
. https://m.edso0.ru/ff0b4206
CHJIBI COOMPAFOIIICH JTMH3BI"
71 Ypok-koH(pepenmus "OnTudeckue bubnmoreka [JOK
JIUH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOc0a7e
72 I'na3 kak ontuyeckas cucrema. 3peHue bubmmorexa [OK
https://m.edsoo.ru/ff0b4684
73 VYpok-koHdepenmus "JlepexTs
3penus. Kak coxpanuts 3peHue"
Paznoxxenue 6enoro cBeta B CIIEKT).
74 OmneiTel HetoToHa. CriokeHne bubmuoreka [JOK

CIIEKTpaJbHBIX I[BETOB. Jucnepcus
CBETa

https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

JlaboparopHas pabota "OnbITHI 110
Pa3NOKEHUIO OEJIOT0 CBETa B CHEKTP U

bubmuoreka [JOK

& BOCTPHATHIO LBETA [IPCAMETOB TIpH HX https://m.edsoo.ru/ff0cOe2a
HaOJI0/IEHUH Yepe3 [IBETOBBIE
buasTpH"
VYpok-npaktukyM "BoaHoBbIE
76 CBOMCTBA CBETA: TUCTICPCHSI,
uHTepdepeHIus u qudpaxuus”
77 OmneiTel Pe3epdopaa v uranerapHas bubnnoreka [JOK
MOJIEJIL aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens aroma bopa
Hcnyckanue u MOTIIONIEHUE CBETa
79 atomoM. KBanTsl. JInneluaTeie bubmmorexa [JOK
’ ’ https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypok-npaktukym "HaGmronenue bubnnoreka [JOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BUJIBI bubmmorexa [JOK
a A https://m.edso0.ru/ff0c1672
Crpoenue atomHoro sapa. Hyknonnas bubnunoreka [JOK
82
MOJEIIb https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE IPEBpALCHUS. bubnuorexa [JOK
H3otomnsl https://m.edsoo.ru/ffOclal4
84 Pemenne 3amay mo reme: bu6mmoreka [IOK
"PanuoakTuBHBIE MTpeBpalieHus" https://m.edsoo.ru/ffOclb4a
85 ITepuon nomypacnana
Ypoxk-koH(pepennus "PagnoakTuBHbIC
P ep bu6mmoreka [IOK
86 U3ITyYeHUs B IPUPOJIE, METUIIHE,

TeXHUKe"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

87

S nepuble peakuuu. 3aKOHBI
COXpaHEHHUS 3apsAJ0BOIO U MacCOBOTO
yucell

bubmuoreka [JOK
https://m.edsoo.ru/ff0c1c58

88

DHeprusi CBsSI3u aTOMHBIX siiep. CBsi3b
MaccChl U SHEPTUU

but6mmoreka [JOK
https://m.edsoo.ru/ff0cld7a

89

90

Pemenue 3amau no treme "SAnepHeie
peakun"

Peakiuu cuHTEe3a U AeneHUS SAep.
Nctounuku sueprun CosHIla v 3BE311

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

91

Ypok-koHpepenmus "Anepras
sHepreTuka. JlercTBus
PaIMOAKTUBHBIX U3ITyYCHUN Ha KUBBIE
OpTraHu3MbI"

92

[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO
TeMe "DJIEKTPOMAarHUTHOE TOJIE.
DNEKTPOMArHUTHBIE BOJTHBI.
KBanroBrie aBienus"

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

93

94

95

KoHTposnbHast pabora 1o Teme
"DJIeKTPOMarHuTHOE TOJIE.
DIIEKTPOMArHUTHBIE BOJTHBI.
KBanroBnie asienus"

[ToBTOpenue, o6o0IIEHHE.
JlaGopatopHble paboTHI IO Kypcy
"B3aumoneiictBue ten"
[ToBTOpenue, o6o0mmenue. Pemenne

pacyeTHBIX M KAYECTBEHHBIX 3a7a4 110
teme "TemnoBsie nmporecch”

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

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

96

[ToBTOpenue, 06o6meHue. Pemenue

bu6mmoreka [IOK


https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

paC‘IGTHBIX 1 KQYCCTBCHHABIX 3a/1a4 110
teme "KIIJ] TerioBeIx aBurarTesiei"

https://m.edsoo.ru/ff0c2a22

[ToBTopenue, 06001eHue. Perenne

bu6mmoreka [JOK
97 paCUETHBIX U KQUECTBEHHBIX 3a/a4 I10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anexTpoycTaHOBOK"
[ToBTOpeHme, 0600IICHNE.
98 JlabopaTopubie pabOTEI IO KYPC 1 1 bubmmorexa LIOK
" patop P " ypey https://m.edsoo.ru/ff0c2¢c52
CBeTOBLIE SIBIICHUS
[ToBTOpenue, 0600meHne. Pabora ¢
99 TEKCTaMU 110 TeMe "3aKOHBI 1 buGnnorexa [IOK
N https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHHUKE
[ToBTropenue, 0600menune. Padora ¢
100 Tekctamu 110 Teme "Konebanus u 1 bubnnorexa [IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTropenue, 06o0menue. Padora ¢
101 TexcTamu 110 Teme "CBeTOBEIE 1 bubmnorexa [IOK
" https://m.edsoo.ru/ff0c3044
SIBJIICHUS
[ToBTOpenue, 0600meHNe. PaboTa ¢
102 TekcTaMmu 110 TeMme "KBantoBsas u 1
saepHas Gpu3uka'
OBLIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



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




IMPOBEPAEMBIE IPE/IMETHBIE PE3YJbBTATBI OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

7 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTarTa

11

1.2

HpOBepﬂeMLIe NpeaAMETHBLIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
OﬁpaSOBaTeJ'[LHOﬁ nmporpaMMmbl OCHOBHOTI'O 06]]191"0 06p330BaHI/Iﬂ

HCIIOJIb30BATh U3YUYCHHLIC ITIOHATHUA

pas3iinuaTtb ABJCHHA 110 OIMHMCAHUIO HMX XapPAKTCPHBIX CBOMWCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOUINX JAaHHOC (1)I/I3I/I‘-I€CKOG SIBJICHUC

1.3

14

1.5

1.6

pacro3HaBaTh TPOSIBIEHHE M3YyYEHHBIX (PHU3MUECKUX SIBICHHHA B
OKpY’KalollleM MHpe, B TOM 4ucie (U3NYecKue sSBICHHUS B MPUPOJE,
IPU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/a4y B Y4eOHYIO, BBIACTATH

CyILIECTBEHHBIE CBOICTBA (MIpU3HAKN) GUBNUECKUX SIBICHUN

ONHUCBHIBATh H3YyYEHHBbIE CBOWCTBA Tel U (hU3MUYECKUE SIBJICHUS,
UCTIONB3Yysl (U3WYECKHE BEIMYMHBI, TPH ONHCAHWUU TPABUIBHO
TPAaKTOBaTb (U3UUYECKUH CMBICI HCHOJB3YEMbIX BEIMYMH, HX
0003HauCHHSI ¥ €AUHUIIBI (PU3MUYECKUX BEIMYUH, HAXOJUTH (POPMYIIHI,
CBA3BIBAIOIME JIAHHYIO  (PU3MUECKYI0O BEIMYMHY C JIPYTUMH
BEIIMYMHAMHU, CTPOUTH TpaQuKHd  H3YYCHHBIX  3aBHCHUMOCTEH

Q)HSHHGCKI/IX BCIMYHH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS W TIPOIICCCHI,
WCIIONIb3ysl H3YYEHHBIE 3aKOHBI, IIPU OTOM JaBaTh CIIOBECHYIO
GOpMYyITUPOBKY 3aKOHa H  3alHChIBaTh €ro MaTeMaTU4YecKoe

BBIPAXKCHUC

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallMil NpPaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIABIATb NPUYUHHO-CIEACTBEHHBIE CBS3H, CTPOMTH
oObsicHeHne u3 1 — 2 JIOTMYEeCKHX ImaroB ¢ omopoid Ha 1 — 2
U3yYEHHBIX CBOMCTBA (PM3NYECKUX SBJICHHUH, (PU3MUECKUX 3aKOHA UJIIH

3aKOHOMEPHOCTH

1.7

peumarh pacu€THbie 3a7auu B | — 2 NEMCTBHS, UCIIOJIB3Ys 3aKOHBI U



1.8

1.9

dbopMyIibl, cBsi3bIBatONINE (U3MUECKHE BETUYMHBI: HA OCHOBE aHAN3a
YCJIOBHS 3aJayd  3alUChIBaTh KpPATKOE YCIIOBHUE, TMOJCTABISTH
buznyeckue BeIUYUHBI B POPMYJIIBI U IPOBOIUTH PAcUEThl, HAXOAUTD
CIIpaBOYHbIC JaHHBbIC, HEOOXOUMBIE JJI PEUICHUs 3a/1a4, OLICHUBATh

PEATUCTUYHOCTH MOTYYECHHON (PU3NYECKON BETUUUHBI

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPHU OMOIIA
¢u3nUeCKUX METOJOB, B ONHCAHUU HCCIEIOBAHUS  BBIJCIATH
npoBepsieMoe  MpeAnoiokeHue  (TUHoresy),  pasiuyarb |
UHTEPIPETHPOBATh TOJyYEHHBIH pe3yJbTaT, HAXOIUTh OIIMOKH B

XO0J¢€ OIIbITa, A€JIaTh BBIBOJBI 11O €TI0 pE3yJibTaTaM

MPOBOAMUTH OIBITHl MO HAOMIONEHUI0 (U3NYECKUX SBICHUA WU
bu3MYecKUX ~ CBOWCTB  Tel:  (opMmynupoBaTh  MpOBEpsEMbIC
MPENIONIOKEeHNUs, coOupaThb  YCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, 3aUCHIBATH XO/1 OMBITa U (POPMYIUPOBATH BHIBOJIBI

1.10

BBITIOJIHSTh TPSIMbIE M3MEPEHHUS C HCIOJb30BAaHMEM aHAJOTOBBIX M
u(poBbIX MPHUOOPOB, 3aMUCHIBATh MOKa3aHUS MPUOOPOB C YUETOM

3a/1aHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

1.12

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (pU3HYECKOH
BEJIMYMHBl OT JPYrol C HCIONb30BAHUEM MPSAMBIX HW3MEPECHHH,
y4acTBOBaTh B IUIAHUPOBAHUU Y4YEOHOI'O MCCIEJOBaHUS, COOUpPATh
YCTaHOBKY W BBIIOJIHATh U3MEPEHMS, CIEAYs IPEII0KEHHOMY ILIaHY,
(buKcUpoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PH3MUECKUX
BEJIMYMH B BUJIC TIPEUIOKEHHBIX TaOJIUI] U TPAPHUKOB, JIeNIaTh BHIBOJIBI

10 pe3yJibTaTaM HUCCICAOBaHUA

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3MUYECKHX BEIMUYUH, CIELys
NPEJJI0KEHHOW MHCTPYKIUU: NPU BBIIIOJIHEHUU U3MEPEHUN cOOMpaTh
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

1.13

1.14

coOnrofarh TMpaBWiIa TEXHUKH Oe3omacHocTd mpu pabore ¢

1a00paTOpPHBIM 000pyI0BaHUEM

yKa3plBaTh NPUHIUNBI  JAEHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOWCTB, XapaKTEpHU30BaTb IPHUHLMIBI JECUCTBUS H3Yy4YECHHBIX
npuOOpPOB M TEXHUYECKMX YCTPOMCTB C IOMOIIBIO WX OMNHMCaHUS,
UCIOJNB3YSl 3HAHUS O CBOMCTBAX (PU3MYECKUX SBJIECHUN U

HeO6XOI[I/IMLIe (I)I/I3I/II-ICCKI/IC 3aKOHbI U 3aKOHOMCPHOCTHU




1.15

1.16

1.17

1.18

MPUBOAUTH TPUMEPHl (HAXOAuUTh HWH(POpPMANUIO O MpUMepax)
MPAaKTUYECKOTO UCTOIb30BaHUS (PM3NIECKUX 3HAHUI B IOBCEIHEBHOM
XKHU3HU Uil o0ecriedeHuss O€30MacHOCTH TIpU  OOpalieHuu ¢
npuOoOpaMy U TEXHUYECKUMH yCTPONCTBAMHU, COXPAHEHMSI 3I0POBbS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYCCKOI'O ITOBCACHUA B Oprma}omeﬁ cpeac

OCYUIECTBIISITh OTOOP MCTOYHUKOB MH(pOpManuu B ceTu MHTepHET B
COOTBETCTBUM C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM M MYyTEM CPAaBHEHMs DPa3IUYHbIX HCTOYHUKOB
BBIJICNIATE MH()OPMAIIUIO, KOTOpas SBISETCS MPOTHBOPEYMBOU WIIU

MOJKET OBITh HeﬂOCTOBepHOﬁ

UCIIOJIb30BaTh npu BBIIIOJIHEHUH yueOHBIX 3aaHui
HAay4YHOINONYJIAPHYIO  JIUTEpaTypy  (U3NYECKOrO0  COAEpIKaHMS,
CIIpaBOYHBIE MaTepualibl, pecypcbl cetu HHTepHer, Bianersb
npuéMaM# KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMALIUN

U3 O/IHOM 3HAKOBOM CHCTEMBI B APYTYIO

CO3/1aBaTh COOCTBEHHbBIE KPAaTKHE MUChMEHHBIC U YCTHBIE COOOIICHUS
Ha OcCHOBe 2 — 3 HCTOYHHKOB WHGpOpMAIUU (PUINIECKOTO
COJICpKaHus, B TOM YHCJEe MyOJIWYHO JeNIaTh KPaTKHE COOOIICHUS O
pe3ynbTarax TPOSKTOB WM YYEeOHBIX HWCCIICIOBAHUH, TPH 3TOM
IpPaMOTHO UCIIOJIb30BaTh HM3YYCHHBIH MOHATUHHBIN ammapar Kypca

($u3KKH, CONPOBOKIATH BHICTYIJIEHUE MPE3EHTaLUEN

1.19

8 KVIACC

IIpHU BBIIIOJIHCHHUHA y‘Ie6HHX IIPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacupeacisiTb
0053aHHOCTH B rpymnmne B COOTBETCTBHUU C ITOCTABJICHHBIMHA 3aJja4aMu,
CJICAUTH 3a BBIIIOJHCHHCM IlJIaHA HeﬁCTBHﬁ, aICKBATHO OICHMBATH
COOCTBEHHBIH BKJIaa B ACATCIBHOCTL  I'PYIINbI, BBbICTPAHMBATDH
KOMMYHHUKATHBHOC BSaHMOHeﬁCTBHe, YUUTBIBaA MHCHUC

OKPY’KaFOIINX

Kon
MPOBEPAEMOro
pe3yJbTarTa

11
1.2

HpOBEpﬂEMI)Ie NpPpEeAMETHBLIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06p330BaTeJ'[I)HOI71 nmporpaMMbl OCHOBHOTI'O 001ero 06p33OBaHI/Iﬂ

HCIIOJBb30BaTh IOHATHA

pas3iindaTtb ABJICHHA 110 OIMHMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB U Ha




13

OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHHE

pacrio3HaBaTh IPOSIBICHHE M3YYCHHbIX (DU3MUECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM MEPEBOAMTH MPAKTHUYECKYIO 337ady B y4eOHYIO, BBIACIATH

CYIIECTBEHHBIC CBOMCTBA (MPU3HAKN) PUINUCCKUX SIBICHUN

1.4

ONHKCBHIBATh HW3YyYEHHBIC CBOWCTBA Tel W (PU3MUYECKUE SIBJICHUS,
UCHONB3Ysl (U3MUecKHe BENUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJUYMH,
0003Ha4YeHHs U eUHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYIIbI,
CBA3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEJIUMYMHY C JIpYTUMHU
BEJIMYMHAMHU, CTPOUTHh TIpauKUd  HM3YyYEHHBIX  3aBUCUMOCTEU

(UBUYECKUX BEITUYUH

1.5

1.6

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS W TPOIECCHI,
UCIIONIB3YSl UW3YYEHHBbIE 3aKOHBI, MPU ITOM JaBaTh CJIOBECHYIO
(GOpMYyITUPOBKY 3aKOHa M  3allUChIBAaTh €ro  MaTEeMaTU4YecKoe

BBIPAXXCHUC

OOBSICHATH (PU3UYECKHE MPOIECCHl  CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPMEHTHUPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTh 00bsACHEHUE U3 |
— 2 JOrMYecKUX IIaroB ¢ nomompio 1 — 2 n3ydeHHBIX CBOMCTBA

bu3nUecKuX IBICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemath pacyéTHbIE 3a4aud B 2 — 3 AE€MCTBUSI, UCHOJB3YSl 3aKOHBI U
(bopMyIbl, CBsI3bIBaOLIME (PU3NUECKHUE BETMUMHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3alUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JAHHBIX JUI pelleHHsl 3aJadyd, BbIOUpAaTh 3aKOHBl U (HOPMYIIBL,
HeoOXouMble Uil €€ pelIeHus, POBOAUTh pacuy€Tbl U CPaBHUBATH
NOJy4YeHHOEe 3HaueHue (U3NYECKONM BEIMYMHBI C HU3BECTHBIMU

JaHHBIMHA

1.8

1.9

pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOYKHO PEIIUTh IMpPH IOMOIIU
(bU3MYEeCKUX METOJ0B, UCTIOIb3Ys OMHUCAHUE UCCIIEJOBAHUS, BBIACIATD
IIPOBEPSIEMOE TIPEIIIOJIOKEHUE, OLICHUBATh NPABUIBHOCTh IMOpPSIKA
MIPOBEJICHUS UCCIIECOBAaHNS, AEIATh BBIBOJIbI

MPOBOAMUTH OMBITHl MO HAOMIONEHUI0 (U3NYECKUX SBICHUA WU
¢u3mveckux ~ CBOMCTB  Telm:  (opMynumpoBaTh  MPOBEpsSiEMbIC

MMpCAITI0JI0KCHUA, CO6I/IpaTL YCTaHOBKY us3 MMpCIIIOKCHHOT'O




1.10

1.11

000pyA0BaHNs, ONUCHIBAThH X0/ OMbITA U (POPMYIUPOBATH BHIBOIBI

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C HCIOIb30BAHMEM aHAJOTOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEJIWYHMH, CPAaBHUBATH PE3yIbTATHI

U3MEpEeHHi ¢ y4€TOM 3a1aHHOM a0CONIFOTHOM MOTPENIHOCTH

MPOBOAWTH  MCCIEAOBAHHE  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JApPYroil C HCIOJB30BAHUEM IMPSMBIX H3MEPEHUIA:
IUIAHUPOBATh HCCIIEJIOBAaHUE, COOMpPATh YCTAHOBKY M BBINOJIHSTH
U3MEpeHus, cienys MpeIOKeHHOMY  IJIaHy,  (huKcHpoBaTh
pe3yJIbTaThl MOJYyYEHHON 3aBUCUMOCTU B BUZE TaOIUIl M TrpadHKOB,

ACJIaTh BbIBOALI 110 PE3yJIbTaTaM UCCICAOBAHUA

1.12

1.13

1.14

MMpOBOANTH KOCBCHHBIC HN3MCPCHUMA (1)I/I3I/I‘-ICCKI/IX BCJIIMYHH:
IJIAaHUPOBATb U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
(W1(14%1 Hpel[HO)I(CHHOﬁ WHCTPYKIIMK, W  BBIYHUCIATL 3HAYCHHC

BCINYHHBI

coOmoaTh TpaBHUja TEXHUKM O€30mMacHOCTH TIpu  pabore ¢

1a60paTOPHBIM 000PYTIOBAHUEM

XapaKTepU30BaTh NPUHILMUIBI JEHCTBUS HM3yYEHHBIX MPUOOPOB H
TEXHUUYECKUX YCTPOICTB C ONOpPOM HAa WX OMNMCAHMS, HCIOIb3Ys
3HaHHUA O CBOMCTBaX (DU3MUYECKUX SBJICHUA U HEOOXOIUMBIE

¢uznyecKkue 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh MPOCTBIC TEXHHUYCCKUC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pI>I o CXeMaM U CXCEMATUYHBIM PUCYHKaM, COCTABJIATH CXCEMbI
SJICKTPHUICCKUX HCHCI\/JI C TMOCJICOAOBATCIIbHBIM M IAapaJlJICJIbHBIM
COCIMHCHHUECM 3JICMCHTOB, pasjiuasn YCJIOBHBIC 0003HaYEHHT

AJIEMEHTOB JIEKTPUUYECKUX LIECTIEH

1.16

NPUBOANUTH TNpPHUMEPHl (HAXOAUTh HMHGOPMAIMIO O MPHUMEPaX)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEAHEBHOU
KU3HU 11 oOecniedeHus: Oe30MacHOCTH TpU  OOpalleHun ¢
npruOopaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHSI 3/I0POBBS U

coOII0ICHHSI HOPM 3KOJIOTMUYECKOT0 TIOBEJICHUS B OKpY KaloIlel cpee

1.17

1.18

OCYIIECTBIISATH MOUCK MHPOPMAITUU (PU3UIECKOTO COACPKAHUSI B CETH
WNHTepHeT, Ha OCHOBE HMMEKIIUXCSA 3HAHUUW U NYTEM CpPaBHEHUS
JIOTIOJIHUTENFHBIX HCTOYHUKOB BBIACIATH WHGOPMAIUIO, KOTOpas

ABJIACTCA HpOTHBOpCQHBOﬁ HJIM MOXKET OBITh HCHOCTOBepHOﬁ

HCIIOJIB30BaTh IIPU  BBINIOJIHCHUHA y‘I€6HI:;IX 33}13HI/II71 HAay4YHO-



NOMYJISIPHYIO JIUTEpaTypy (pU3M4ecKoro cojaep)kaHus, CIpaBOYHBIE
Marepuayibl, pecypcbl cetu  MHTepHeT; BiaAeTh OpUEMaAMH
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIIUU U3 OJHOU

3HAKOBOMU CHUCTEMBI B IPYTYIO

1.19

1.20

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKHUE YCTHBIC COOOIICHMS,
0000mas wHGOPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (PU3NUYECKOTO
COJICp)KaHUsl, B TOM 4YHUCIEC NYOIMYHO MPEACTABIATh PE3yJIbTATHI
MPOCKTHOM WJIM HUCCJIEIOBATEIbCKOW JCATEIBHOCTH, IIPH 3TOM
rPaMOTHO HCIIOJIb30BAaTh HM3YYEHHbIM MOHATUWHBIA anmapar Kypca

(i)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC HPGSGHTaHHCﬁ

MPU BBIMIOJHEHUHN Y4YEOHBIX MPOEKTOB M HCCIEIOBAaHUN (PU3NUECKUX
IIPOLIECCOB PACHPENENATh 00SI3aHHOCTU B IPYyNIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMH, CJIEIUTh 3@ BBINOJIHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJIeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKJAJ B JCATENBbHOCTb TPYMIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHE,  MpPOSBIAS  T'OTOBHOCTH

pazpemniaTb KOHQIUKTHI

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJabTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
Oﬁpa30BaTeJ'[I)HOI71 nmporpaMMbl OCHOBHOTI'O 0o01mero 06p33OBaHI/Iﬂ

11

HCIIOJI30BATh U3YUCHHBIC ITIOHATUS

1.2

pas3iinuaTtb ABJICHHA IO OIMMCAHUIO HMX XaPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOUINX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

1.3

14

pacno3HaBaTh IPOSBIEHUE W3YUYEHHBIX (U3MUECKUX SIBICHUH B
OKpY’KalollleM MHpe, B TOM 4ucie (U3UYecKue sSBICHHUS B MPHUPOJIE,
IIpU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3aauy B YUEOHYIO, BBIICIATH

CYILIECTBEHHBIE CBOMCTBA (MIpU3HAKK) PUBNUECKUX SIBICHUN

ONHUCBHIBATh H3YyYEHHBbIE CBOWCTBA Tel W (hU3MUYECKUE SIBJICHUS,
UCHONB3Ysl (U3MYECKHE BEIUYMHBI, IPU ONHCAHUM TPABUIBHO
TpPakTOBaThb  (PU3MYECKH  CMBICT  HCHOJB3YEMBIX  BEJIMYHH,
0003HauCHHST ¥ €AUHUIIBI (PU3MUYECKUX BEJIMYUH, HAXOJUTH (POPMYIIHI,

CBA3BIBAIOMIUC  JAHHYHO q)HSH‘leCKYIO BCJINMYNHY C JOpPYIruMu




BEJIMYMHAMHU, CTPOUTHh  TIpaduKUd  HM3YyYEHHBIX  3aBUCUMOCTEU

(UBHYECKUX BETUMINH

1.5

1.6

1.7

1.8

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHUE SIBICHUS M TPOIIECCHI,
UCIIONIb3YSl HW3YyYEHHbIE 3aKOHBI, MPU ITOM JaBaTh CJIOBECHYIO
GOpMyJIMPOBKY 3aKOHa U 3alHChIBaTh €r0  MaTeMaTU4eCKOe

BBIPA)KCHUEC

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOWCTBA TEJ, B TOM YHCJE U B
KOHTEKCTE CHUTyallii IMPaKTHKO-OPHEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYECKHX MIaroB ¢ MOMOIIBI0 2 — 3 W3yuYeHHBIX CBOICTBa

(1)I/ISI/I‘IGCKI/IX HBHeHHﬁ, (1)I/ISI/I‘IGCKI/IX 3dKOHa HUJIM 3aKOHOMCEPHOCTH

pemiate pacuéTHbele 3adauu (omuparouiyecs Ha cucremy u3 2 — 3
YpaBHEHHUII), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIIHEC
dbusznyeckue BETUYMHBI: Ha OCHOBE aHallu3a YCJIOBHUSA 3a7auu
3alUChIBaTh KPATKOE YCJIOBHE, BBISBIATh HEIOCTAIOUIUE WJIN
M30BITOYHBIE JaHHBIE, BRIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOUMBIE
JUISL pelIeHusi, MPOBOJAUTh PAacCUYEThl U OLIEHUBATh PEATUCTUYHOCTD

IMOJIYYCHHOI'O 3HAYCHU S (bHSH‘IGCKOﬁ BCINYHHBI

pacrio3HaBath TPOOJIEMBI, KOTOPBIE MOXXHO PEIIUTh TPH ITOMOIIH
(Gu3MUeCKUX METOOB, MCIOJb3Ysl ONMCAHUE HCCIIEA0BAHUS, BBIAEIAThH
IIPOBEPSIEMOE TIPEAIIOIOKEHUE, OLICHUBATh IPABUIBHOCTh IOPSIKA
IIPOBEICHMS UCCICAOBAHUA, [EJIaTh BBIBOABI, HWHTEPIPETUPOBATH

pe3ysbTaThl HAOIIOICHHI U OIBITOB

1.9

1.10

NPOBOJIUTH OMBITHI IO HAOMIOACHWIO (DU3MUYECKUX SIBICHUNA WIIH
(HU3MYECKUX CBOWCTB TEJNl: CAMOCTOSITEIbHO COOMpATh YCTAaHOBKY W3
M30BITOYHOrO Habopa 00OpyJOBaHUS, OMMCHIBATH XOJ ONbITA U €ro

pe3yiabTaThl, (GOPMYIHPOBATH BBIBOBI

OPOBOJIUTH MpPH HEOOXOAMMOCTH CEPUI0 TMpPSMBIX H3MEPEHMH,
OompeneNsisi CpeaHee 3HAYCHHE HW3MepsieMOoi BeTU4HHBI ((POKyCHOE
paccTosiHUe coOuparomieil JuH3bI), 000CHOBBIBATH BBIOOP crocola

U3MepeHUs (U3MEPUTENIBHOTO Ipubopa)

1.11

NIPOBOJUTH HCCIIEIOBAHUE 3aBHCUMOCTEH (M3NYECKUX BEIHYHH C
UCIOJIb30BAaHUEM TNPSAMBIX HU3MEPEHUI: IUIaHUPOBaTh HCCIE0BAHUE,
CaMOCTOSITENIFHO COOHMpaTh YCTaHOBKY, (DUKCHPOBATH pE3yJIbTaThI

HOHy‘lCHHOﬁ 3daBUCHUMOCTH (1)I/I3I/ILI€CKI/IX BCJIMYHMH B BHJC Ta6J'II/II_II/I




1.12

1.13

rpaduKoB, IeaTh BIBOJIBI 110 pe3yIbTaTaM HUCCIIETOBAHMS

OPOBOJIUTh  KOCBEHHbIE  W3MEpPEHUs  (U3NYECKUX  BEIMYUH:
IUTAHUPOBATh M3MEpPEHHsI, COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJlenys MPENIOKEHHOW HMHCTPYKLUH,
BBIYMUCIIATh 3HAYEHUE BEIWYUHBI M aAHAIM3UPOBATh IIOJIyYCHHBIC

pe3yJIbTAThI ¢ yU4ETOM 3a/IaHHOM MOTPEIIHOCTH U3MEPEHU I

CO6J'IIO,I[aTI> ImpaBujia TEXHUKH 0e30macHOCTH Ipu pa60Te C

1a00paTOPHBIM 000PYI0BaHUEM

1.14

1.15

1.16

1.17

1.18

1.19

pa3nnyaTth OCHOBHBIC NMPH3HAKH WM3YYEHHBIX (PU3MUECKUX MOJEINeit:
MaTepHaibHasi TOUKa, a0COIOTHO TBEPJOE TEJ0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAs JIMH34, IJAHETapHas MOJENb aTOMa, HyKIOHHAs

MOJECJIb aTOMHOTI'O sAJpa

XapaKTepU30BaTh NPUHIMUIBI JEHCTBUS HM3YyUYEHHBIX MPUOOpPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HA MX ONUCAHUA, HCIOJIb3Ys
3HaHUSIT O CBOMCTBaX (DU3MYECKHX SBICHUH ¥ HEOOXOJIMMBIE

Q)HSH‘ICCKI/IC 3aKOHOMCPHOCTH

UCIIOJIb30BaTh CXEMbl M CXEMATUYHBIE PHUCYHKH H3Y4YECHHBIX
TEXHUYECKHUX YCTPOWCTB, U3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX TPOLIECCOB IPH PEHICHUH Y4eOHO-IIPAKTUYECKUX
3a/1a4, ONTUYECKUE CXEMBI I IOCTPOEHUS U300pakeHUN B IJIOCKOM
3epKajie 1 coOuparole JuH3e

OPUBOAUTH TpHUMEPbl (HAXOAUTh MHGOPMALMIO O IPUMEPAX)
MPAaKTUYECKOTO UCTOIb30BaHUS (PM3NIECKUX 3HAHUI B IOBCEAHEBHOM
KHU3HM Juid  o0ecriedeHHss O€30macHOCTH TpU  OOpallleHuH ¢
npuOoOpaMy U TEXHUYECKUMH yCTPONCTBAMHU, COXPAHEHMSI 3/I0POBbS U

CO6J'IIO,I[€HI/IH HOPM 3KOJIOTHYCCKOI'O ITOBCACHUA B OKp}I}KaI-OH_Ieﬁ cpeac

OCYIIECTBIISATH MOUCK HHPOPMAINH (PU3HUECKOTO COACPKAHUS B CETU
WNHTepHer, caMOCTOSTENbHO (OPMYIUpPYs TIOUCKOBBIM  3arpoc,
HAaXOAUTh NYyTH  OMNpEHNEJEHUsT  JOCTOBEPHOCTH  ITOJYUYECHHOU
nH(popMalMM Ha OCHOBE WMEIOIIMXCA 3HAHUM W JIOTIOJHUTEIBHBIX

HCTOYHHUKOB

UCIIONIb30BAaTh MPH  BBHIMOJHEHWM Y4YeOHBIX 3aJlaHUi  Hay4HO-
HNOMYJISIPHYIO JIUTEPATypy (PU3MUECKOro COAEp)KaHUs, CIpPaBOYHBIE
Marepuanbl, pecypcbl cetu HTepHeT; BiageTh NpuEéMaMu

KOHCIIEKTUPOBaHUS TEKCTa, peoOpa3oBaHusi HHGOPMALMU U3 OJIHOU



1.20

1.21

3HAKOBOMW CHCTEMBI B IPYTYIO

CO3[aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIC COOOILICHUS Ha
OCHOBe WH(pOpPMAMM W3 HECKOJBKUX HWCTOYHHUKOB (PHU3UUIECKOTO
COZICPKaHMS, MyOJIMYHO TIPENCTABIATh PE3YIbTaThl MPOCKTHOW WIN
UCCIICIOBATEIIbCKOW  JEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCTIONIb30BATh M3Y4YEHHBIH MOHATHIHBIN anmapaT U3y4aeMoro paselna
(GU3UKKM W CONMPOBOXKIATh BBICTYIUICHHWE MpPE3CHTAlMEed ¢ y4EToM

0COOCHHOCTEH ayAUTOPHH CBEPCTHUKOB

IPU BBIMIOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIEIOBAaHUN (PU3NUECKUX
IIPOLIECCOB PACHPEeNiATh 00SI3aHHOCTU B IPYyNIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJEIUTh 3a BBIIOJIHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKJIAJ B JCATENBbHOCTb TPYMIMbl, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHE,  MpPOSBIAS  TOTOBHOCTH

pazpemniaTb KOHQIUKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon Kon

HpOBepﬂeMLIe JIEMEHTBI COACPKAHUA
pa3aejia JEMEHTA

®U3UKA U EE POJIb B TIOBHAHUM OKPYXAIOIIEIO MHUPA

dusznka — Hayka O TMpupone. SBIEHUS NPUPOJIBIL.
1.1 du3nyeckre  ABJIICHHSA. MEXaHMYECKUE, TEIUIOBhIC,

QJICKTPUYCCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

@dusnueckue BeaMuuHBL. M3MepeHHe — (QU3MUECKUX
1.2 BenuuuH.  ®usnueckue  npubopsl.  IlorpemHocTts

n3MepeHuil. MexTyHapoHas CHCTEMa eUHUIT

ECTCCTBGHHOHaquBIfI MCTOA ITIO3HAHUA: Ha6J'IIO,Z[eHI/I€,
IMOCTAHOBKA HAYYHOT'O BOITPOCA, BBIABHUIKCHUC T'UIIOTE3,
OKCIICPUMCHT 110 IIPOBEPKE THUIIOTE3, 00BsACHEHHE

HaA0JII0OaEMOT0 SBJICHUS

1.4 Onwucanue pU3MUECKUX SBICHUH C TOMOIIBIO MOJIENIEH

[IpakTrueckue pabOTHI:
N3mepenue paccTossHUAN.
15 N3mepenune o0bEMa )KUAKOCTH M TBEPIOTO Tea.
' Ormpezenenue pa3MepoB MajIbIX TEl.
N3mepenune TtemmepaTypbl IPU HNOMOILU KUJIKOCTHOIO

TEPMOMETPA U JaTYMKA TEMIIEpaTypPbl

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHNU BEILIECTBA

CrpoeHue BemniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3MepBhl.
2.1 OneITbl,  OKa3bIBAIOIIME  JUCKPETHOE  CTPOCHHUE

BEIECTBA

2 JBuxeHnne yactun — BemectBa. CBA3b  CKOpPOCTH
2.2 JBIDKEHUS] dYacTul] ¢ TemnepaTrypoil. bpoyHoBckoe

nBrokeHue, nuddysus

23 BSaHMOHeﬁCTBI/Ie YacCTHUIll BCIICCTBA: IPUTAIKCHUE U
OTTAJIKUBAaHUC




2.4

2.5

2.6

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHUE Ta30B,
KUAKOCTEH U TBEPABIX  (KPUCTANIMYECKUX)  TEIl.
B3auMocBs3p MeXIy CBOHCTBAMM BELIECTB B Pa3HbIX
arperaTHpIX COCTOSIHMSIX M MX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM
OcobenHocTH arperaTHbIX COCTOSTHUH BOJbI

[IpakTryeckue pabOTHI:

Onenka pauaMeTrpa aToMa  METOAOM  psiioB  (C
HCIIOBb30BaHUEM (poTorpaduii).

OmnbITH IO HAOTIOIEHUIO TETUIOBOTO PACHIMPEHHSI Ta30B.
OnbIThI o OOHapYKECHHIO JeHCTBUS CHIT

MOJIEKYJIIPHOTO TIPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHUE. PaBHOMepHOE 51
' HEpPaBHOMEPHOE JIBH)KEHUE
3 Ckopoctb. CpenHsst CKOpPOCTb NpU HEPABHOMEPHOM
' IBUKECHUH. Pacd€T myTH ¥ BpEMEHU IBUKEHUS
SBnenne mHepuuu. 3akoH MHepuuu. B3aumopeilicTBue
3.3 T€J KaK MPUYMHA U3MEHEHHS] CKOPOCTH JIBUXKEHHS Tell.
Macca kak Mepa HHEPTHOCTH Teja
34 IInotHoCTh BemecTBa. CBA3b IIIOTHOCTU C KOJIMYECTBOM
' MOJIEKYJ B €IMHUIIE 00bEMA BELIECTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEI
36 Cuna ynpyroct u 3akoH I'yka. M3mepeHue cuibl ¢
' IIOMOUIBIO JUHAMOMETPA
37 SIBnenue TAroreHus u cuia TsokecTu. Cuia TSDKECTH Ha
' Ipyrux mianerax. Bec tena. HeBecomocts
38 Cuna tpeHusa. TpeHHE CKOJIBXKEHUS U TPEHHUE IOKOS.
' Tpenue B npUpoe U TEXHUKE
3.9 CrnoxkeHHe CWJI, HAMpaBIICHHBIX 10 OJHON MPSMOM.
' PaBHOzelicTBYIOIIIAsA CHIT
[IpakTuyeckue paboOTHI:
3.10 OmnpeneneHne CKOPOCTH  PAaBHOMEPHOTO  JIBHDKCHHS

(mapHKa B KHUIAKOCTH, MOACIN QJICKTPHYICCKOI'O



aBToMoOmIIE W Tak jganee). OmnpenencHue CcpeaHei
CKOPOCTH CKOJIbXKEHHS Opycka WIM [IapuKa 10
HaKJIOHHOM  T1IockocTH. OmpeneneHue  IMJIOTHOCTH
TBEPIOTO Tela. OnbITHI, JIEMOHCTPUPYIOIINE
3aBUCUMOCTh pacTsDKeHUs (medopManuu) mpyKUHBI OT
MPWIOKEHHON  cuibl.  ONBITBI, JEMOHCTPHUPYIOIINE
3aBUCHUMOCTH CHJIbI TPEHHUS CKOJIBKEHUS OT Beca Tejla U

XapaKkTepa CONPHKACAIOIINXCS TOBEPXHOCTEH

dusnueckue SBICHUSI B npupoac: NpuMeEpbl ABUKCHUA C

3.11 Pa3IMYHBIMH CKOPOCTSIMH B JKUBOM M HEXHUBOH NPHUPOJE,
JEWCTBHE CUITBI TPEHUS B IPUPOJIE U TEXHHUKE
3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, MOJIIUITHUKH

JABJIEHME TBEP/IBIX TEJI, )KUJIKOCTEH 11 TA30B

Hapnenne TtBEpAoro Tema. CrocoObl yMEHBLICHHS H

1 YBEITUYCHUS JaBICHUS
49 JlaBiieHue ra3a. 3aBUCMOCTD JIaBJICHUS T'a3a OT 00bEMa,
' TeMIIepaTypbl
13 [Tepenava naBneHus TBEPABIMH TEIIAMHM, KHIKOCTSIMHU U
' razamu. 3axoH Ilackans. [ITHeBMaTHUeCKHE MAIITHHEI
3aBUCHUMOCTh  JABJICHUS JKUIAKOCTH OT TIyOWHBI.
4.4 I'unpocratuueckuii napagokc. CooOmiaromuecs cocy/bl.
[M'uapaBnuyeckre MEXaHU3MBI
Atmocdepa 3emin u atmocepHoe nasieHue. [Ipuunnsl
A5 CYILIECTBOBaHMS BO3AYIIHONW 000m0uku 3emiu. OnbiT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JIABICHUS OT
BBICOTHI HaJl YPOBHEM MODSI
46 N3mepenue armocdepHoro npapneHus. [lpubopsl ans
' MU3MepeHust aTMOC(HEpPHOro JaBICHUS
JlelicTBue KUIAKOCTH M Ta3a Ha NOTPYKEHHOE B HUX
4.7 Teno. BwiTamkuBaromas (apXxumenoBa) cuiaa. 3aKOH
Apxumena
4.8 [1naBanue ten. Bo3ayxornaBanue
49 [IpakTudeckue pabOTHI:

HccnegoBanne 3aBHUCHMOCTH Beca Tella B BOAE OT



4.10

411

00béMa TOTpYKEHHOWM B OJKHJAKOCTH YacTH Teja.
Onpenenenre BhITAIKUBAIOLIEH CUIIBI, JEMCTBYIOLIEH Ha
Teno,  NOrpyk€HHoe B XuJIKocTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOLIENH CHUJIbI, JCHCTBYIOLIEH
Ha TeIo0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOIIUE  3aBUCUMOCTh  BBITAJKUBAIOLIEH
CWJIBI, IEHCTBYIOIIEH Ha TENO B XKUAKOCTHU, OT 00BEMA
MOrPYKEHHOM B XKUJKOCTh YaCTH Te€la U OT IIOTHOCTH
KUIKOCTH. KoncrpyupoBanue  apeomerpa  Wiu
KOHCTPYMpPOBaHUE  JIOAKA W  OIlpelesieHne €€

rpys3onoab €MHOCTH

Ousnyeckue  SBICHUS B MPUPOJE:  BIHUSHUE
aTMoc(epHOTo JaBICHUS HA KUBOW OpraHU3M, IIAaBaHUE

pBIO

TexHnuyeckue ycTpoiicTBa: cooOUIaroIMecs COCYIbl,
YCTPOICTBO BOJONPOBOJA, TI'MJPaBIMUYECKUN TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HacoC,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

51 Mexanundeckas pabora
5.2 MexaHnueckass MOILIHOCTb
5 3 [IpocTeie  MexaHU3MBI: pbl4ar, OIOK, HaKJIOHHAas
' m1ockocTh. [IpaBuino paBHOBecHs pplyara
5.4 [IpumeHeHne npaBuiIa paBHOBECHS pblyara K OJIOKy
«3onotoe  mpaBwio»  MexaHuku.  Koaddunment
5.5 MOJIE3HOTO neicTBUs MEXaHHU3MOB. [TpocTsie
MEXaHHU3MBI B OBITY U TEXHHKE
5.6 [loTenuumanpHast SHEPTUU TeNA, MOJHATOrO HaJ 3eMIEN
5.7 Kunernueckas sHeprust
5 g [Tonnas mexaHudveckas SHEprusi. 3aKOH M3MEHEHUS W
' COXpaHEHHS MEXaHUYECKON SHEPTHU
[IpakTuueckue padbOTHI:
5.9 Omnpenenenue paboOThl CUIIBI TPEHHS MIPH PABHOMEPHOM

JABMDKCHUM TEJla IIO FOpH3OHT3J'II:HOfI IMOBCPXHOCTH.



8 KJIACC

Kon
pa3nena

Uccnenosanue YCJIOBUU paBHOBECHUS phlyara.
Nsmepenne KIIJ| HakioHHOW mockoctu. HM3ydenue

3dKOHa COXpAaHCHHA MEXaHUYeCKOM OHCPIUn

dusnyeckue SABICHUS B npupoac: pblHaru B TCJIC

5.10
YeJI0BeKa
TexHuyeckue yCTpPOMCTBA: pblyar, MOABWKHBIA U
511 HETIOJBMYKHBIN OJIOKH, HAaKJIOHHAS TUIOCKOCTb, MPOCTHIE
MEXaHU3MBI B OBITY
Kon
IIpoBepsiemble 31eMEHTHI COAePKAHUA
3J1eMeHTAa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-KHUHETHYECKON
61 TEOPUH CTPOCHHUs BemecTBa. Macca W pa3Mmepsl
' MoJieKys.  OmbIThl,  HOATBEP)KJAIOIINE  OCHOBHBIE
MIOJIOKEHMSI MOJICKYJIIPHOKUHETUYECKON TeOpUH
Mogenu  TBEPAOro, JKUAKOIO M razoo0pa3zHOro
6.2 cocTossiHuM BemiecTBa. Kpucramiudeckue u amopgHbie
Tena
OOBbsicHEeHHEe CBOWCTB ra3oB, KUAKOCTEH U TBEPIBIX Tell
6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYJIAPHOKMHETHYECKON
TEOPHUH
6.4 CMaunBaHue U KallWJUISIPHBIE SIBJICHUS
6.5 TemoBoe paciimpeHue u cxaTue
66 Temmeparypa. CBs3b TemmepaTypbl €O CKOPOCTBHIO
' TEIUIOBOTO JBIKEHHSI YaCTHUI]
6.7 Buytpennss sueprus. CrnocoObl H3MEHEHUs! BHYTpEHHEH
' SHEPIHH: TeIUIonepeada U CoBepiieHue padboThl
Bunasl Tennonepenauu: TEMIONPOBOJHOCTb, KOHBEKIIHS,
6.8
U3ITy4YeHHE
6.9 KonnyectBo  TeminoTel.  YienbHas — TEMJIOEMKOCTb




BEIECTBA

TemnooOMeH H TEIIOBOE PaBHOBCCHC. ypaBHeHI/Ie

6.10
TEIIOBOro OanaHca
6.11 [InaBnenue u oTBEp/IeBaHNE KPUCTATUIMUECKUX BEIICCTB.
- VY aenbHas TEIUIOTA IJIABICHUS
[TapoobOpa3zoBanne u  KoHAeHcamwms. McmapeHue.
6.12 Kunenue. VYnenpHass  Temiota mapooOpa3OBaHUS.
- 3aBUCHUMOCTh TEMIIEPATypbl KUIIEHUS OT aTMOC(EpPHOTO
JABJICHUS
6.13 BrnaxHocTs BO31yxa
6.14 DHeprus ToIMBa. Y ieibHasi TerIoTa CropaHus
[Mpunuuner  paGotel  TemoBbix  aBurateneit  KITJ]
6.15 TEIUIOBOTO JBUTaTelsl. TerioBble ABUTATENIM M 3alluTa
OKpY KaroIlen cpeibl
3aKOH COXpaHEHHUS U MPEBPALIEHUS SHEPTHH B TEIIOBBIX
6.16
rpoiieccax
[IpakTuueckue padbOTHI:
OnbIThI o O0OHapYKCHHIO NENCTBUA cui
MOJIEKYJISIPHOTO TPUTSKCHHUS.
OnpITl O BBIPALIMBAHUIO KPHUCTAJUIOB IOBAPEHHOMN
COJIM WJTU caxapa.
OnbIThl IO HAOIOJECHUIO TETUIOBOTO PACIIUPEHHUS T'a30B,
KHUJKOCTEH U TBEPIBIX TETI.
Omnpenenenue AaBieHUs BO3ayXa B OaJUIOHE MITIPHIIA.
6.17 OneIThI, JAEMOHCTPUPYIOLIME 3aBUCHUMOCTb JIaBJICHUS

BO31lyXa OT €ro o0bEMa 1 HarpeBaHUs WIN OXJIaKICHUS.
IIpoBepka rumoTe3bl JUHEHHOW 3aBUCHUMOCTH JJIMHBI
CTOJIOMKA KHMJKOCTH B TEPMOMETPHUYECKOW TpyOKe OT
TEMIIEPATypBHI.

HaGmronenne n3MeHeHUs] BHYTPEHHEH SHEPTHH Tela B
pe3yibTare Teraonepeaays U padboThl BHEIIHUX CHUIL.
HccnenoBanue siBIEHUS TEIUIOOOMEHA MPH CMEIIMBaHUU

XOJIOZHOW U TOpsTYe BOJIBI.




OmpeneneHne  KOJWYECTBA  TEIIOTHI, IOJYYEHHOTO
BOJIOW TPHU TEIUIOOOMEHE C HArpeThIM METALUTHYCCKUM
LWIAHAPOM.

Onpenenenne yaelnbHON TEIMIIOEMKOCTH BELIECTBA.
HccnenoBanue npouecca UCapeHus.

OnpeneneHre OTHOCUTENIBHOM BIIaXHOCTH BO3AyXa.

Onpenenenue yneabHON TEIUIOTHI IUIABJICHUS JIbJA.

6.18

6.19

@dusnueckue SBICHUS B NPUPOJAE: IOBEPXHOCTHOE
HATSOKCHHE W KAMWUISIPHBIE SIBICHUS B TPHUPOJE,
KpUCTaJIIBl B Tipupoe, u3inydenue CoiHIla, 3aMep3aHue
BO/I0EMOB, MOPCKHE Opu3bl; 00pa3oBaHKEe POCHI, TYMaHa,

HHes, CHera.

TexHuueckue  yCTpOWCTBAa:  KamWUISPbl, MPUMEPHI
WCIIOJIb30BAaHUS KPUCTAIJIOB, JKUJIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIepaTypbl, TEPMOC, CHCTEMa OTOIUICHUS
JIOMOB, THTPOMETPHI, TICHUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHETO CTOPaHUAA.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onektpusanus Ten. [[Ba posia aneKTpUUECKUX 3apsiioB
B3aumopeiictBue 3apsbkeHHbIX  Tesl.  3akoH Kysnona

7.2 (3aBHCHMOCTH CHJIbI B3aUMOJICHCTBUS 3apsDKEHHBIX TE OT
BEJIMYMHBI 3apsI0B U PACCTOSHUS MEX]TY TEIaMHU)
Onekrpuyeckoe nojie. Hanpspk€HHOCTD 3JIEKTPUUYECKOro

7.3 nosst. lIpyHIUD Ccyneprno3uiyuu 3JIEKTPUYECKUX I0JIER
(Ha KaYECTBEHHOM yPOBHE)
Hocutenn »snexkrpuueckux 3apsaoB. DJIEeMEHTApHBIN

7.4 anekTpuyeckuit 3apana. Ctpoenue aroma. [lpoBonHuKH 1
JTUDJIEKTPUKHU

7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa

- DNEeKTpUYECKU  TOK.  YCIOBHUS  CYILIECTBOBAHMS

' 3IEKTPUUYECKOTO TOKA. MICTOUHHMKHN MOCTOSIHHOTO TOKa
1.7 JlelicTBus AIEKTPUIECKOTO TOKa (TerutoBoe,




XUMUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUOKOCTAX U ra3ax

OnekTpuyeckas uenb. Cuia Toka. OJEKTPUUYECKOE

7.8

HaIpsHKEHUE

ConpotuieHue MPOBOJIHUKA. VnenapHOE
7.9

COIIPOTHBIICHUE BEILIECTBA
7.10 3akon OMa 1Sl yJacTKa LeTH

[locnenoBarenbHOE M MapajljIeIbHOE  COEAMHEHHE
7.11

MIPOBOJHUKOB

PaGora m MONIHOCTH JJIEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyinsa — Jlenna

3 DNeKTpUYecKUe LEenu U MOTPEOUTENH 3IEKTPUUECKON

7.1

sHepruu B ObITy. KopoTKkoe 3aMbIkanue

[ToctosinHbie MarHuThl. B3anmmoneiicTBHE MOCTOSHHBIX
7.14

MarHuTOB

MarnutHoe mosie. MarHutHoe ToNe 3eMIM U €ro
7.15

3HAYEHUE JUIS J)KU3HU Ha 3eMIie

OmnsiT Opcrena. MaruutHoe mosie SJIeKTPUYECKOTO TOKA.
7.16

[IpuMeHeHue >EKTPOMArHuTOB B TEXHUKE

JleiicTBH€ MAarHUTHOTO TMOJS HAa MPOBOJHUK C TOKOM.

DNeKTpoABUTaTeh MOCTOSIHHOTO TOoKa. Mcmonp3oBaHue
7.17

JJIEKTPOJIBUIaTeIei B TEXHUYECKHX YCTPOMCTBaX M Ha

TPAHCIIOPTE

OneiTel  @apages.  SIBneHuMe  3IEKTPOMArHUTHOMN
7.18

naaykuuu. [Ipasuno Jlenna

DIeKTpOoreHeparop. CrniocoOsI MOTYYEHUS
7.19 BJIEKTPUYECKON SHEPIumu. DNIEeKTPOCTAHIIUN Ha

BO300HOBJISIEMBIX UCTOYHUKAX YHEPTUU

[IpakTuueckue padbOTHI:

OnBITHI 110 HAOTIOJCHUIO JICKTPU3AIUN TENl HHIYKIIHEH
7.20

" IIPpHU COITPUKOCHOBCHUMU.

Hccnenosanue ,HeﬁCTBPIH QJICKTPHUYCCKOI'0O IIOJA Ha




MPOBOJHUKHU U JTUAJIEKTPUKH.
COopka u mpoBepka pabOTHI BJIEKTPUUYECKON LIEMH
IIOCTOSHHOT'O TOKa.

N3MepeHue u peryanpoBaHue CUIIbI TOKA.

N3Mepenue u peryampoBaHue HAPSAKEHUS.
HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UIYIIETO Yepes3
PE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA M HANPSHKEHUS
Ha pe3UCTOpE.

OMBITHI, JEMOHCTPUPYIOIIIHNE 3aBHCHUMOCTD
AJIEKTPUUYECKOTO COMPOTUBJICHUS TPOBOJHUKA OT €ro
JUTHHBI, TIOIA/U TIOTIEPEYHOTO CEUCHHS U MaTepHara.
[IpoBepka mpaBuia CIOXKEHUS HANpPsHKEHUW  TIPU
MOCTE0BATEIbHOM COCIMHEHUU JIByX PE3UCTOPOB.
[TpoBepka mpaBuia Il CHIJIBI TOKA MPU MapaieTbHOM
CoeMHEHUH  pe3uctopoB.  Ompexnenenue  pabOTHI
AJIEKTPUYECKOTO TOKa, HIYIIEro 4Yepe3 PEe3UcTop.
OnpeneneHre  MOIIHOCTH — DJIEKTPUYECKOrO  TOKa,
BBIJIETIIEMOM Ha pe3ucTope. VMccaenoBanne 3aBUCUMOCTH
CWJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT HalpsKEHUS
Ha Hell. Onpenenenue KIIJ[ narpesatens. MccnenoBanue
MarHMTHOTO B3aMMOJICHCTBUS IIOCTOSHHBIX MAarHUTOB.
N3yuenrne MarHuTHOTO TMOJIS MOCTOSIHHBIX MarHUTOB TIPU
ux oObenwHEHMHM ©  pasznencHun. VccnempoBaHue
JEHUCTBUSI DJIEKTPUUECKOTO TOKA Ha MATHUTHYIO CTPEJIKY.
OnbIThl, JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIbI
B3aUMOJCICTBUS KaTYIIKK C TOKOM U MarHuTa OT CHJIbI
TOKa W HampaBlIeHUs TOKa B KaTymke. M3yuenue

I[GI\/'ICTBI/U[ MAarouMuTHOIO IIOJI1 Ha IMPOBOAHUK C TOKOM.

KoncrpyupoBanue u U3y4YeHue paboTHI
3JIEKTPOABUTATES. N3smepenne KITA
JJIEKTPOJIBUTAaTEIbHOM  YCTAHOBKH. OneiTel 1O

HUCCICIOBAaHHUIO SABJICHUA BHCKTPOMaFHHTHOﬁ HHAYKIOWU:

HCCIICIOBAHNE HW3MEHEHUN 3HA4YCHUS U HalIpaBJICHUSA



7.21

WHIyKIIMOHHOTO TOKa

Ouznyeckue SBIEHUS B MPUPOJE: IIEKTPUUYECKUE
sABIeHUs B  arMmocdepe, OBJICKTPUUECTBO  JKUBBIX
OpPTraHU3MOB, MarHUTHOE TIOJIe 3eMJIH, Apei] MOIIOCOB,
POJIb MarHUTHOTO TOJIS ISl )KU3HU Ha 3emiie, MOJISIPHOE

CHAHUC

1.22

TexHudeckue yCTpPOMCTBA: DJIEKTPOCKOI, aMIIEpMETP,
BOJIBTMETP, PEOCTaT, CYETYUK IICKTPUUYECKON SHEPIuM,
JIEKTPOOCBETUTENbHbIE  MPUOOPBI,  HarpeBaTesIbHbIE
AIEKTPOIPUOOPHI (mpumepsl), ANEKTPUIYCCKHE
MPEAOXPAHUTENH, DIIEKTPOMArHUT, JJIEKTPOJBUraTEIb

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOSAHHOI'O TOKa

9 KJIACC
Kon
Konx snementa [IpoBepsiemble 27IEMEHTBI COAEPIKAHUS
paznena
MEXAHUWYECKUE ABJIEHM A
8.1 Mexanndeckoe BWXKEHHE. MarepuanbHas —TOYKA.
' Cucrema oTcuéra

8.2 OTHOCHUTENILHOCTh MEXaHUYECKOT'O JBHIKCHHUS

8.3 PaBHOMEpHOE NMPsAMONTMHEHHOE IBHKCHHE
HepaBHomepHoe mnpsimonnneitHoe aBmxeHue. Cpemnsis

8.4 U MIHOBEHHas CKOPOCTh Tejla MpU HEPABHOMEPHOM
JBYKECHUH

8
8.5 Yckopenue. PaBHOyCKOpEHHOE MPSAMOJIMHETHOE
' JBHKCHHUE

8.6 CBo6oauoe nanenne. OnbiTel [anunes
PaBHOMepHOEe nBMXKEHHE MO OKpyXHOcTU. llepuon u

8.7 gactoTa oOparmieHus. JIMHeHHass W yrioBas CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE

8.8 [TepBerit 3akon HeioToHa

8.9 Bropoii 3akon HeroToHa




8.10

Tperuii 3akon Herotona

8.11 [IpuHIKIT Cynepro3uIuu CHIT
8.12 Cuua ynpyroctu. 3akoH ['yka
313 Cuna TpeHus: cuia TPEHUS CKOJIbKEHUS, CUJa TPEHUS
' MIOKOS, IPYTHE BUIBI TPEHHS
814 Cuna TSDKECTM M 3aKOH BCEMHPHOTO TATOTCHUS.
' YckopeHnue cBOOOAHOTO NMaJACHUS
815 IBwxenne  tianer  Bokpyr — Comnma.  IlepBas
' KocMuYeckasi ckopocTb. HeBecoMocTh 1 meperpys3ku
PaBHOBecue matepuanbHON TOUKU. AOCOTIOTHO TBEPIOE
8.16
TEJOo
8.17 PaBHOBecue TBEpPHOro Tena € 3aKpPEIUIEHHOW OCBIO
' BpaieHus. MoMmeHT cuiibl. LleHTp TskecTH
8.18 Nmmynse Tenma. U3menenne umirynbca. IMIyibe CHTbI
8.19 3aK0H COXpaHEHUS UMITYJIbCa
8.20 PeakTuBHOE NBUXKEHUE
8.21 Mexanuyeckas paboTa U MOITHOCTb
8.9 PaGora cunm TskectH, ympyroctd, TpeHus. CBs3b
' SHEPTUU U paboThI
0% [loTenumanpHass SHeprus Tejla, MOJHATOrO  HaA
' MIOBEPXHOCTBHIO 3eMIIU
8.24 [loTeHunanpHas 3HEPTUs CXKaTON NPy KUHbI
Kunernueckass sHeprus. Teopema O KHHETHMYECKOU
8.25
SHEPTUU
8.26 3aKOH COXpaHEeHUsI MEXaHMUECKOW YHEPTUU
[IpakTuueckue padbOTHI:
Onpenenenue cpeiaHell CKOPOCTH CKOJIbKEHUsS Opycka
WIA JBWDKEHHS IIapuKa T0 HAKIOHHOH IUIOCKOCTH.
OmnpeneneHne yCKOpeHUsl Tela NMpU PaBHOYCKOPEHHOM
8.27 NBVDKEHHUH 110 HAKJIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IyTH OT BPEMEHHM INpHU
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HayaJlbHON CKOPOCTH.
IIpoBepka rumoTe3bl: €CIU IMpPHU PaBHOYCKOPECHHOM

JABHXCHHNU 0e3 HavaJIbHOU CKOpPOCTH IIYTH OTHOCATCA



8.28

8.29

KaK psAJ HEYETHBIX YHCEN, TO COOTBETCTBYHOIUE
MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHJIbI TPEHUSI CKOJIb)KEHUS
OT CWJIbl HOpMaJbHOro JasieHus. OrmpeneneHue
KodpduuueHTa TpeHus ckKoabxeHus. Omnpenenenue
KECTKOCTU TMpyKuHbL. OrnpeneneHue padOThl CHIIBI
TPEHHUs TpU PABHOMEPHOM JIBXKEHMH Tejla 10
rOpU30HTANBHONW ToBepXxHOCTH. Ormpenenenue padboOTHI
CWJIBl  YOpyrocTh  Ipu  HoabéMe  Ipy3a C
UCIIOJIb30BAHUEM  HENOABM)KHOIO M IOJBUYKHOTO

010KOB

dusndeckue ABJICHHUS B MPUPOC: NPUIUBBI U OTIHBBI,
nBukeHre TutaHeT COJHEYHOW CUCTEMBI, PEaKTUBHOE
JIBUKCHHE KUBBIX OPTaHU3MOB

Texuanueckue YCTpOﬁCTBaZ CIINAOMCETP, JaTYUKHU

II0JIOXKEHHUS, PACCTOSIHUS U YCKOPEHUSI, PaKEThI

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarensHoe JBHXXCHUC. OcCHOBHBIE XapaKTCPUCTHKH

o1 KOJIeOaHUM: TIEPHO/I, YaCTOTa, aMIUIUTY1a
9.9 Maremarnueckuit u IIPYKUHHBIN MasITHUKHU.
' [IpeBparenue sHepruu npu KoaedaTeIbHOM ABHKEHUN
0.3 3aryxaromue KosneOaHus. BbIHYyXJIeHHbIE KOJIeOaHMUS.
' Pe3onanc
Mexanudeckue BOJgHBL. CBONCTBA MEXaHUYECKUX BOJIH.
0.4 [IpononbHbie W monepeyHble BOJIHBL. [[1MHA BOJHBI U
' CKOpPOCTbh €€ pacrpocTpaHeHHUs. MeXaHHU4YEeCKHUE BOJIHBI
B TBEPZIOM TeJI€, CEHCMUYECKUE BOJIHBI
9.5 3ByK. [’ pomKkoCTb 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Wudpas3Byk u yabTpa3ByK
[IpakTuueckue padbOTHI:
OnpeneneHre 4YacTOThl W mepuoja  KoleOaHui
9.7 MaTeMaTHYeCKOro MasiTHUKA.

Or[pez[eneHI/Ie HaCTOTHI u nepuoga KoJIeOaHHI
IPYKUHHOI'O MasTHHUKA

HccnegoBanne 3aBUCHMOCTH nepuoaa KoJIeOaHMI




10

11

MOJBEIIEHHOT0O K HUTU Tpy3a OT JJIUHBI HUTH.
HccnenoBanue 3aBUCHUMOCTH — TepHoJa  KojieOaHui
MPYKUHHOTO MasTHHUKAa OT Macchl Tpysa. IIpoBepka
HE3aBUCHMOCTH nepuoa Kose0aHui rpysa,
MOJIBEILIEHHOTO K HUTH, OT MacChl Tpy3a U KECTKOCTH
npyxunel. 3Mepenue yckopeHus cBOOOIHOTO MaieHUs
dusnueckue SBICHUS B MPHUPOJE: BOCIPHUITHE 3BYKOB
9.8 KUBOTHBIMH, 3EMIICTPSICEHHE, CEWCMUYECKUE BOJIHBI,
IlyHaMH, 9XO0
9.9 TexHuueckue yCTpOHCTBAa: 3XOJOT, HCHOIH30BAHUE
' yIIbTpa3ByKa B ObITY U TEXHUKE
SJIEKTPOMATHUTHOE TTOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI
101 DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMArHUTHBIE BOJIHBI.
' CBoiicTBa 31IEKTPOMAarHUTHBIX BOJTH
10.2 [IIxana >7eKTPOMarHUTHBIX BOJIH
10.3 DnexkTpoMarHuTHas mpupoja cBera. CKOpOCTb CBeETa.
' BoiHoBEBIE CBOMICTBA CBETa
[IpakTuueckue padOTHI:
10.4 N3ydyeHne CBOICTB  SJEKTPOMAarHUTHBIX BOJIH C
TIOMOIIIbI0 MOOMIIBHOTO TeedoHa
@dusnueckue SBIECHUS B TPHUPOJE: OHOIOTHYECKOE
10.5 JIECTBUE BHIMMOTO, yIbTPaduoIETOBOIO u
PEHTTC€HOBCKOTO M3ITy4eHHUI
106 Texnuueckue YCTpOWCTBA: HCIIOJIb30BAHUE
' ANIEKTPOMArHUTHBIX BOJIH JJISi COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
111 JlyueBast mozenb cBera. McToOuHMKHN cBETa
11.2 [IpssmonnHENHOE pacIpOCTPaHEHHUE CBETA
113 OTtpaxenue ceta. [1mockoe 3epkano. 3aKoH OTpaKeHUS
' cBeTa
114 [Ipenomnenne cBeta. 3akoH TPETOMIICHUS CBETA.
' [TomHOE BHYTpEHHEE OTpakeHUE CBETa
11.5 JIunza. Xop myuelt B IMH3E
11.6 Onrtuyeckast cuctema QoToarnmnapara, MUKPOCKONAa U
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TCIECCKOIIa

I'maz kak onThdeckas CHCTEMa. BJ'II/I30p}7KOCTB n

11.7
JaJIbBHO30PKOCTh
118 Paznoxenue Oenoro ceera B criektp. OnbiTel HeloTOHA.
' CrnosxeHue CrieKTpaJbHBIX IIBETOB. Jlucmepcus cBeTa
[IpakTuueckue paboOTHI:
HccnenoBanne  3aBUCHUMOCTM  yrjia  OTPaKEHHUs
CBETOBOIO JIy4a OT YIJIa MaJeHHUs.
W3ydenue xapakTEepUCTHK H300paXeHUs HpeaMera B
IJIOCKOM 3epKaje.
HccnenoBanne  3aBUCHUMOCTH  yIjla  IPEJIOMIICHHUS
CBETOBOTO JIy4a OT yIJja MaJeHusl Ha TPaHHIIEe «BO3IYX —
11.9 CTEKJIO».
[Tonyuenne wW300paKeHH C TMOMOIIBI coOMparomen
JIMH3BL.
Onpenenenre (OKYCHOTO PACCTOSHHUSI W ONTHYECKOU
CWJIBI COOMPAIOIIEH JINH3HI.
OnBITHI 1O PA3JIOKEHUIO OEJIOT0 CBETa B CIIEKTP.
OneITEl MO BOCHPHSITHIO I[BETA IMPEAMETOB TIPU HX
HaOJI0/IEHUH Yepe3 I[BETOBbIC (DUIBTPHI
dusnueckue sSBICHUS B mpupoae: 3arMenus CoiHna u
11.10 JIyHbl, 11BE€Ta TEJ, ONTHYECKHE SIBJICHHS B atMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
1111 Texauueckue YCTpOWCTBA: OYKHU, [IEPUCKOIL,
' ¢doToanmnapar, ONTUYECKUE CBETOBOIbI
KBAHTOBBGIE ABJIEHUA
121 OmnwiTel Pezepdopna u muianetapHas MOJENb aToMma.
' Mogens aroma bopa
199 Hcnyckanue ¥ TOTJIONIEHWE CBeTa aroMoM. KBaHTHI
' JInnenyaTele CIIEKTPbI
12.3 PanuoaxktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3TydeHHs
124 Crpoenune aromHoro szapa. HykinoHHas Mozens
' aTOMHOTO siipa. M3oTombl
12,5 PanuoaktuBHble mpeBpameHus. Ilepuon momypacmana




ATOMHBIX €D

H,I[epHBIe pCaKIuu. 3aK0HBI COXpaHCHHUA 3apsAJ0BOro U

12.6
MaccOBOI'0 YHCET
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunresa u aenenus anep. IcToUHUKY 3HEprUU
' CouHiia 1 38631
129 Anepnas sHepretuka. JleiicTBUE  paJMOAaKTUBHBIX
' M3JIy4EHUH Ha )KUBBIE OPraHU3MbI
[IpakTrueckue pabOTHI:
HaGnroneHne CIUIOMIHBIX W JMHEWYAThIX CIEKTPOB
U3ITy4eHUSI.
12.10
HccnenoBanne TPEeKOB: M3MEPEHUE SHEPTUM YaCTHUIIBI
110 TOPMO3HOMY TyTH (110 poTorpadusim).
N3mepenue paaroakTUBHOTO (hoHa
@dusnueckue SABJICHHUS B IPUPOJE: ECTECTBEHHBIN
paarOaKTUBHBIN ¢ox, KOCMHUYECKHE Ty4H,
12.11 paIMOaKTUBHOE U3JIyYEHHUE NPUPOJHBIX MHHEPAIIOB,
NeCTBUE paJMOaKTUBHBIX M3IYYCHH HAa OpraHusM
YesloBeKa
1212 Texauueckue YCTpOMCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/II[yaJ'IbHHﬁ A03UMETP, KaMepa Bunbscona




IMPOBEPAEMBIE HA OI'D 10 ®PU3UKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpedoBaHMS

IIpoBepsiemble TpeOOBaHMS K NMPeIMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHS OCBOEHMSI OCHOBHOM 00pa3oBaTeIbHOI
NMPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBanusi Ha ocHoBe PI'OC

[lonumanne ponu  QU3MKKM B HAYYHOM  KapTHMHE  MHpa;
c(OpPMHPOBAHHOCTb 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOMU CBSI3U
U TI03HAaBa€MOCTH SBJICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremMoodOpasywomeld poaun (U3MKK B pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHMKHM M TEXHOJIOTUH, 00 3BOJIIOLMHU
¢u3nyecknx 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAayKU, OOBSCHEHHME MPOILIECCOB OKPYIKAIOIIETO

MUpa, pa3BUTHUE TEXHUKU U TEXHOJIOTUH

3HaHUs O BHJAAaX MaTepud (BEIIECTBO M TOJE), O JBIXKCHHHM Kak
crocobe CyIIecTBOBaHUsI MaTepPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH
CTPOEHHS BELIECTBA, O (U3MYECKON CYIIHOCTU SIBICHUN NPUPOIBI
(MEXaHMYECKHX, TEIJIOBBIX, OJJIEKTPOMArHUTHBIX M KBaHTOBBIX);
YMEHHE pa3iInyatrh SBJICHUS 10 ONMCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOe SBJICHHE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3NUECKUX SBICHUM
B OKpYXarollleM MHpEe, BBIIECISAS HUX CYLIECTBEHHbIE CBOMCTBa

(mpu3HaKu)

BJ'IaI[eHI/Ie OCHOBaMH ITOHATHHHOI'O araapara U CHMBOJHUYCCKOI'O
sA3bIKa (1)I/I3I/IKI/I W HCIIOJIb30BAHUEC MX IJid PCIICHHA y‘-I€6HI>IX 3aJa4,
YMCHUC XapaKTCpU30BaATb CBOMCTBA TCII, (I)I/ISI/I‘-ICCKI/IG SABJICHUA U

MPOIIECCHI, UCTIOJNIB3YS QyHIAMEHTAIBHBIC U AMITUPUIECKUE 3aKOHBI

YMeHne onuceEBaTh HN3YYCHHBIC CBOMCTBA T€ U (1)I/ISI/I‘~I€CKI/I€ SIBJICHUA,

HCIIOJIb3YA (1)I/I3I/I‘IGCKI/IC BCIINYHHBI

Bnagenne ocHOBaMM METOJOB HAy4YHOTO TIO3HAHHS C Y4ETOM
cOOJIIOIEHNsT TPAaBHJI O€30MAaCHOTO TpyJa: HAOMIOACHUE (PU3MUECKHUX
SIBIICHUU:

YMEHHE CAMOCTOATEIbHO COOMpATh AKCIEPUMEHTAIbHYIO YCTAaHOBKY



U3 JaHHOTO Habopa 0OOpYIOBaHMS MO WHCTPYKLHH, OMUCHIBATH XOJ
OTIBITA U 3AMHCHIBATH €T0 PE3YIbTAThI, (HOPMYITUPOBATH BHIBOIKI;
MPOBEJICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUHH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIHO COOMpaTh
HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY IO HWHCTPYKUHWH, BBIYUCIATH
3HAUEHUE BEJIMYMHBl M aHAJIU3UPOBATH IIOJIyYEHHBIE PE3YJbTATHI C
y4€TOM 33/IaHHOM MOTPEHIHOCTH Pe3yIbTaTOB U3MEPEHHIA;
IIPOBEJCHUE  HECIOXKHBIX  SKCIEPUMEHTAIbHBIX  HCCIIEOBAHMIA;
CaMOCTOSITENIbHO  COOMpaTh OKCHEPUMEHTANbHYIO YCTaHOBKY H
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUH,  IPEJICTaBIAThH
MOJTy4YeHHBbIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, yUUTHIBATH ITOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3YJIbTaTaM

HCCIICOOBaHUA

[loHnMaHWe  XapakTepHBIX  CBOMCTB  (DU3MYECKMX  MOJEICH
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOJEIH CTPOCHUS
ra3oB, XHJIKOCTeH W TBEPIBIX Tel, IUIAHETapHas MOJEITh aToMa,
HYKJIOHHAasi MOJEJIb aTOMHOTO sJipa) U yMEHHE NPUMEHITh UX JUIs

00BACHEHHS Q)HSI/I‘ICCKI/IX IIpoueccoB

VYMmeHne oOBSCHATH (PU3MUYECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyuciae W B KOHTEKCTE CHUTYallMid IPaKTHKO-OPHUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIATh NPUYNHHO-CIICICTBEHHBIC CBS3H H
CTPOUTH OOBSICHEHHE C OMOPON Ha U3yUEHHBIE CBOMCTBA (PM3NIECKUX

HBHGHHﬁ, (bHSH‘leCKI/Ie 3aKOHbI, 3dKOHOMCPHOCTHU XU MOICIIN

VYMmeHue pewmarbh pacuéTHble 3agaud (Ha Oaze 2 — 3 ypaBHeHwuil),
UCTIONB3Ys 3aKOHBI W (OPMYJIBI, CBS3BIBAIOIINE  (PU3UYECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3aIlMCHIBATh KPATKOE YCIOBUE 3aJa4H,
BBISBJISATh HEJOCTAIOLINE JIaHHbIE, BBIOMPATh 3aKOHBI U (OPMYIIBI,
HeoOXOouMBbIE JUIsl €€ pelIeHHs], UCI0Ib30BaTh CIPABOYHbIE JAaHHBIE,
IIPOBOJUTH PAcY€Tbl U OLIEHUBATh PEAIUCTUYHOCTH IIOJy4EHHOIO
3HaYeHUs (PU3MYECKOI BEIMUYMHBI, YMEHUE ONPEIENATh pa3MEpHOCTh

(bu3M4ecKoil BEeTMUMHBI, TOJIy4€HHON NPHU peIIeHUH 3a/1a4uu

YMeHHe XapakTepu3OoBaTh IPUHLMINBI  ACHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX MNPUOOPOB, U MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 10 UX OMUCAHUIO, UCIIONb3Ys 3HAHUSA O

CBOWCTBaX (PU3MYECKUX SIBICHUA ¥ HEOOXOoAuMbIe (PHU3HMUECKUe



10

11

3aKOHOMEPHOCTH

VYMeHue UuCHoNb30BaTh 3HAHUS O (U3HYECKUX SBJICHUAX B
MOBCEIHEBHON KM3HM Il  oOecrieyeHHs ©O€30HacHOCTH  NPHU
oOpamieHUH ¢ OBITOBBIMM ~ IpuOOpaMM M TEXHHYECKUMHU
YCTpOICTBaAMM, COXpPAHEHHUS 3J0pOBbS M  COOJIIOJIEHUS HOPM
HKOJIOTHYECKOTO IOBEJCHUS B OKPYKAIOLIEH cpene; MOHMMAaHHE
HEOOXOIMMOCTH MPHUMEHEHHS JOCTHKCHUH (PHU3UKH U TEXHOJIOTHI

A PalOHAJIBHOI'O ITPUPOAO0II0JIb30BAHUS

OnbIT moMcka, NpeodOpa3oBaHMsl U MPEICTABICHUS HHPOpPMALUU
(GU3NIECKOT0 COAEpIKaHUSI C HCIOJIb30BAaHHEM WH(POPMAIMOHHO-
KOMMYHUKATHBHbBIX TEXHOJOIMHA; YMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJIy9eHHOW WH(OpPMAIIMK HA OCHOBE WMCIOMIMXCS 3HAHUW U
JIOTIOJTHUTENBHBIX ~ MCTOYHUKOB;,  yYMEHHE  HCIOJIb30BATh  IPHU
BBIMOJIHEHUH YYEOHBIX 33/JIaHUl HAyYHO-TIOMYJIAPHYIO JUTEPaTypy
(GU3M4ecKoro cojep:KaHus, CIPaBOYHbIE MaTepUalIbl, PECYPChl CETH
WntepHer; BnaneHue 0a30BBIMH  HaBBIKAMU — IpeoOpa3oBaHUs
UHpOpMALMUM M3 OJHOH 3HAKOBOM CHUCTEMBI B JPYIylO; yMEHHE
CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIICHHs Ha

OCHOBC I/IH(1)OpMaI_II/II/I N3 HCCKOJIBKUX NCTOYHHUKOB




INEPEYEHD 2JIEMEHTOB COIAEPKXAHUA, ITPOBEPAEMBIX HA OI'J

IO ®U3UKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 MEXAHUWYECKUE SABJIEHU S
11 Mexanuueckoe JBWKeHHe. MarepuanbHas Touka. Cucrema  OoTcuéra.
. OTHOCUTENBLHOCTD JABHUKCHUSA
PaBHOMepHOE M HepaBHOMEepHOE nBIKeHUE. CpenHss ckopoctb. Dopmyna s
1.2 BBIYUCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMepHOC HpHMOHHHeﬁHOC ABHUKCHUC. 3aBUCUMOCTDH KOOpAUHAThI TCJIa OT
BPEMEHU B CJIy4ae PAaBHOMEPHOTO MPSMOJIMHEHHOTO JTBUYKCHUSI:
13 x(f)=x,+vt
['paduiky 3aBUCUMOCTH OT BPEMEHH JUISI TPOCKIUH CKOPOCTH, TPOCKIIUU
NIEPEMEIICHUS, IIyTH, KOOpPAMHATBI IIPM PABHOMEPHOM IIPSMOJIMHEHHOM
JIBYOKEHUH
3aBUCUMOCTh KOOPJAMHATHI Tella OT BPEMEHH B Cllydyae pPaBHOYCKOPEHHOTO
HpHMOJ’IHHCﬁHOFO JABHUKCHUA:
2
S)= Vo, * 1+
2
CDOpMYJ'IBI AJid TIPOCKIHMU HNEPEMCIICHHA, IMPOCKIUMU CKOPOCTH W HPOCKIHUN
YCKOPEHHUS IPU PaBHOYCKOPEHHOM MPSMOJIHHEHHOM JBYIKCHHH:
2
1.4 5. (D=v,, -t+a,- 5
U.\'('f) =Up, 4, £,
a,(f)=canst,
szz - Ul.‘r2 =2a.s,
['padmku 3aBUCHUMOCTH OT BPEMEHU /Ml MPOCKIUU YCKOPEHHUs, TMPOCKIHH
CKOpPOCTH, IPOECKIUU I[EPEMELIEHNs, KOOPAMUHATBHI IPU PABHOYCKOPEHHOM
NPSIMOJIMHEHHOM JIBUKCHUHU
CBobOognoe manenne. Dopmysibl, OMUCHIBAIOIINE CBOOOJAHOE IMAJIEHUE Tea TI0
1.5 BEPTUKAIM (IBUKCHUE TeJla BHHM3 WM BBEPX OTHOCHUTEIBHO TOBEPXHOCTH

3emin). I'padmkn 3aBUCMMOCTH OT BPEMEHH JUISI TPOEKIUH YCKOPEHHS,



IPOEKIIMH CKOPOCTH M KOOPJAMWHATHI TMPH CBOOOJHOM TMaJleHUU Tela IIo

BEPTUKAIH

CkopocTh pPaBHOMEPHOI'O JBMJKEHHUS Teja M0 OKpykHocTH. Hampaienue
CKOpOCTH.

®opmyna sl BBIUKCICHUS CKOPOCTH YEPE3 PANAUYC OKPYKHOCTH U NEPUOJ

oOparreHus:
2mR
L=
T

LlenTpocTpeMuTenbHOe ycKOopeHue. HampapieHue [IEHTPOCTPEMHUTEIHLHOTO

16 yckopeHusi. QopMyiia i1l BBIYMCICHUS] YCKOPEHUS:
2
a. — L
"R
®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ] M YACTOTY OOpaleHUS:
v = !
T
Macca. IInotHocTs Bemecta. @opmyiia i BBIYUCICHUS IIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas ¢pusudeckas BennanHa. CIIoKeHUe CUIT
1.9 SIBnenne nnepuuu. Ilepssiii 3akoH HeroTOHA
Bropoii 3akon HeroToHna:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUs TeJla U BEKTOpa CHIIbI, IEHCTBYIOIIEN Ha
TEJIO0
Bzanmonericteue ten. Tperuit 3akon Herorona:
1.11 F P _‘Fl—>2
112 TpeHne nokos u TpeHue cKoabxkeHus. Dopmyrna 17 BEIYUCICHUS MOYJIS CHIIBI

TPCHUSA CKOJILXKCHUA:



1.13

1.14

F_=u-N

Hedbopmaruss tena. Ymopyrue W Heymnpyrue nedopmanuu. 3aKOH yOpyrou

nedopmaruu (3akoH ['yka):

F=k-Al

BCCMI/IpHOC TATOTEHHE. 3aKOH BCCMHUPHOI'O TAT'OTCHUSA:

My -1
F=G. 1 _2
R
Cuna Tsoxectd. Y ckopeHre cBOOOIHOTO MaIeHusl.
®opmysia 1715 BBIYMCIEHUS CUJIbI TSHKECTH BOIM3H MOBepXHOCTH 3emun: F = mg.
JiBrxenue raneT Bokpyr ComHua. IlepBas kocMudeckas CKOPOCTb.

HesecomocTs n neperpysku

1.15

1.16

Nmnynbce Tena — BekTopHast (pusmyeckasi BeIMUMHA.
D=mi
I/IMHy.]'IBC cucreMsbl Tel. I3MeHeHue HUMITYJIbCA. I/IMHYJ'IBC CHJIbI
3akoH COXpPAaHCHUS UMITYJIbCa JI SaMKHYTOﬁ CHUCTCMBI TCII:
p=myUy +m,U, =const

PeakTuBHOE NBUKEHUE

1.17

1.18

Mexannueckast pabora. @opmyiia st BEIYUCICHHS paOOThI CHITHL:

A=Fsooso
MexaHnueckasi MOIIHOCTD:

N=4
f

Kunernueckas u MNOTCHUMAJIbHAs SHCPIrus. dDOpMyﬂa JJIA BBIYHCIICHUA

KUHETUYECKOMH OHEPIUu:

HE_,?E
Ep=—r

TeopeMa 0 KHHETHYECKOM OHCPIruu. q)opMyna JIISL BBIYMCIICHUS TTIOTEHIMAILHOM




OHCPIruM T€jia, IOAHATOIO

HaJ 3eMIIEH:

E,= mgh

Mexaandeckas OHEPIus:

E=E;+E p
1.19 o
3aKOH COXpaHEHMSI MEXaHUYECKOH sHepruu. @opmyJia Jjisl 3aKOHA COXPaHEHUS
MEXaHUYEeCKOM SHEpruu B OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBpaiiieHrue MEXaHUUYECKON SHEPTUU MTPU HAJTMYUW CUJIBI TPEHUS.
[IpocThie MexaHU3MBI. «3010TOE MIPABUIIO» MEXAHUKHU.
Peruar. Moment cuisl: M - Fl.
VYciioBre paBHOBECHS pbluara:
M +M,+..=0
1.20
[TonsrxkubIi 1 HenoaABWXKHBIN 0510ku. KITJ[ mpocThix MexaHU3MOB,
n= A‘]IME:&HE.E
"iﬂTIHHH
JlaBneHnue TBEpAOroO TEINA.
®opmyra 11 BBIYMCIICHUS JABJICHUS TBEPAOIO Tea:
_F
P=%
191 JlaBneHue raza. ATMocdepHoe aBieHue.
I'mapocraTuyeckoe naBiieHUE BHYTPHU KHUIKOCTH.
®opmyra 151 BBIYUCICHUS TaBICHUS BHYTPU KUIKOCTH:
D=pgh+Pa,
1.22 3akoH [lackans. ['mppaBnuyeckuii npecc
3akoH Apxumena. PopMyna ajig  ONPENENEHUS BBITAJKUBAIOLIEH CHUIIBI,
JIEHCTBYIOIEH Ha TENO, NOTPYKEHHOE B KUIKOCTh WM ras:
1.23

Fap =PV

Ycnopue nnaBanus Teia. [lnaBanue CYJ0B 1 BO3AYyXOIlJIAaBAHHUEC



1.24

Mexanuveckue KoneOaHus. AMIUIMTYZa, TEPUOJ W YacTOTa KOJIeOaHMM.

®dopmyia, CBA3bIBAIONIAS YACTOTY U NIEPUOJ] KOIEOaHUI:

1.25

1.26

1.27

Marematuueckuii M MNpPYKUHHBIM MasATHUKUA. [IpeBpaiieHue sSHepruu Impu

K01€0aTeIbHOM ABUKEHUN
3aryxatomue kojaebaHus. BeinykieHHbie konebanus. Pezonanc

MexaHndecKHue BOJIHEI. HpOI[OJ'IBHBIC N IIOIICPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

Lh=v-T

1.28

1.29

3By1(. FpOMKOCTB MU BBICOTaA 3BYKaA. OTpameHHe SBYKOBOP'I BOJIHBI Ha I'paHHIC
nByX cpell. MH(dpa3Byk U ynbTpa3ByK

Ilpaxmuueckue pabomol

N3mepenue cpenHell MIOTHOCTH BEUIECTBA; apXHUMEIOBOM CHIIBL, XKECTKOCTU
NPY>XUHBL, KO3((UIMEHTa TPEHUS CKOJIbXKEHUS; pabOThl CHIIBI TPEHMsI, CHUJIbI
YOPYTOCTH; CpEeIHEH CKOPOCTH IBUKEHMsI OpycKa IO HAKJIOHHOM IUIOCKOCTH;
YCKOpeHHUsT Opycka TpW IBMKCHUH TIO0 HAKIOHHOW IUIOCKOCTH; YacTOThI M
nepuojia KosuebaHWH MaTeMaTH4YeCKOrO MasTHHMKA; YacTOThl M IEpHOAa
KoJie0aHUH TIPYKUHHOTO MasTHUKA, MOMEHTA CHJIbI, ICHCTBYIOIIETO HA phIvar;
paboThl CWIbl YNPYrOoCTH IMPH NOIBbEME Ipy3a C MOMOILBIO HEMOABHKHOIO
0J10Ka; pabOTHI CUJIBI YIPYIOCTH IPU MOABEME Ipy3a ¢ NOMOUIbIO MOJBUKHOTO
OoKa.

HccnenoBanne 3aBUCMMOCTH apXMMEIOBOW CHUJIBI OT 00BbEMa MOrpyKEHHOMN
YacTH Tejla U OT IUIOTHOCTH KMJKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIECH CHJIBI
OT MACChI TCJia; CUJIbl TPCHUS CKOJILXKCHUA OT CUJIbI HOPMAJIBHOT'O AABJICHUA U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPYXHHE, OT CTENEHU
nedopManuu MpYyKUHBI, YCKOPEeHUs1 Opycka OT yria HakJIOHAa HalpaBJIsIOLIEH;
nepuojia (4acToThl) KosieOaHUH HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEpUoja
Kojie0aHUM MPYKUHHOTO MasTHHUKAa OT MacChl Ipy3a U XKECTKOCTU NPYKUHBI,
UCCIIEIOBAaHUE HE3aBHUCHMOCTU IepHoa KoyieOaHWH HUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycnoBusi paBHOBECHS phluara

1.30

Qusuueckue sA61eHUS 6 Npupoode: TIPUMEPHl JBUKEHHS C PA3IUYHBIMU
CKOPOCTSIMU B ’KHBOU M HEXKUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOJE U

TCXHUKC, TMPUIHMBBI W OTJIWBBI, JABWXCHUC IIJIAHCT ComnueyHom CUCTCMBI,



PEaKTUBHOE IBH)KEHHE KUBBIX OPTaHM3MOB, PbIYaru B TEJIE YEIOBEKA, BIUSIHHE
aTMOC(EpHOTO JaBJICHUS HA >KMBOW OpraHW3M, IUIaBaHHE PbIO, BOCIPHITHE
3BYKOB KMBOTHBIMH, 3€MJIETPSICCHHUE, CEICMUYECKHUE BOJIHBI, LIyHAMH, 9XO

Texnuueckue ycmpoiicmea: CIAJOMETP, NAaTYMKU IOJIOKECHUS, PACCTOSHUSA U
YCKOPEHHS, AWUHAMOMETD, IOALIMIIHUKM, PAKEThbl, pbIYar, IOABUKHBIM U

HCHO,Z[BH)KHI)IFI 6J'IOKI/I, HAaKJIOHHas IINIOCKOCTb, ITPOCTBIC MCXAaHU3MBI B 6BITy,

L3l cooOmIarmuecs: Cocypl, YCTPOMCTBO BOJONPOBOJAA, THAPABIMUYECKUI TMpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPLIHEBOW HAcoOC, apeoMeTp, 3XO0JIOT,
UCTIOJIb30BaHUE YIIBTPA3BYKA B OBITY M TEXHUKE

2 TEIUUIOBBIE ABJIEHUA
OCHOBHBIE ~ TIOJIO)KEHUSI  MOJICKYJIIPHO-KMHETUYECKOH  TEOpUH  CTPOCHHUS

2.1 BemecTBa. Mojienu TBEPIOTO, JKUAKOTO M Ia3000pa3HOr0 COCTOSIHUN BEIECTBA.
Kpucrammmyeckue u amopHsie Tena

25 JBmwkenne dactur BemecTBa. CBA3b CKOPOCTM JIBMKEHUS 4acTUL[ C

' Temrneparypoil. BpoyHoBckoe nBmkenue, uddysus

2.3 CMauuBaHue U KalWUISPHBIE SIBICHUS

2.4 TenioBoe paclIupeHHe U cxaTtue

2.5 TennoBoe paBHOBECHE

26 Buytpennsist sneprus. Pabora m Teruomepenaya Kak CIOCOOBI M3MEHEHHS

' BHYTPEHHEH 3HEPrUu

2.7 Bunel Tenonepenauu: TeI0NPOBOIHOCTh, KOHBEKIUS, U3TyUEHHE
HarpeBannme wu oxnaxaenue ten. KoimdecTBO — TEmmoTel.  YaenbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1,)
3aKOH COXpaHEHHWsS! PHEPIMM B TEIJIOBBIX MpOIEccax. YpaBHEHHUE TEIIOBOTO
OanaHca:

2.9
O +0, +..=0
Hcnapenune u koHjaeHcauus. V3MeHeHHE BHYTPEHHEH SHEPrud B MPOLECCEe

210 UCHapeHus MW KoHaeHcanuu. KuneHue KUIKOCTH. YJenpHass TeIuioTa

' napooOpasoBanus: L = Q/m

2.11 BnaxnocTs Bo3tyxa




[InaBnenne w Kpuctammuzanus. V3mMeHeHHe BHYTPEHHEH SHEpPruu MpHu

IJIaBJICHUU U KpUCTAJJIM3allH. YI[CJIBHaH TCIJIOTA I1JIaBJICHUA

2.12 ) O
_}H
BuyTpeHHsis1 sHeprus cropanus TOIUIMBA. Y A€JIbHAS TEIUIOTa CrOpaHus TOIUIMBA:
2.13 g=Q/m
2.14 [punnuns! padots! TemoBbix apurarenei. KI1/l teruioBoro apurarens
IIpaxmuueckue pabomul
W3mepeHue yAenpHON TEIIOEMKOCTH METaUIMYECKOTO0 LMIMHAPA; KOJIWYECTBA
TEIUIOTHI, MOJIyYEHHOTO BOJOW KOMHATHOM TeMmIeparypbl (UKCUPOBAHHOMN
MacCchl, B KOTOPYIO OIyIIEH HArpeTblii IWIMHADP; KOJNYECTBA TEIUIOTHI,
2.15 OTJIaHHOTO HAarpeThiM LMJIMHAPOM, IOCJIE ONYCKAaHUS €ro B BOAY KOMHATHOM
TEMIEPATYPbl; OTHOCUTENBHOM BIJIAXXHOCTU BO3/1yXd; YJIEIbHOW TEIJIOTHI
iaBjieHuss Jpga. MccienoBaHue W3MEHEHUsT TEMIIEpaTypbl BOJbBI  IIPH
Pa3IUYHBIX YCJIOBMSIX; SIBICHHS TEIUIOOOMEHA NPU CMELIMBAHUU XOJIOAHOM U
ropsidei BOZbI; IpoLecca UCIIapeHus
Qusuueckue A61eHUsA 8 npupooe. TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
2.16 SBJICHHUSI B TIPUPOJIE, KPUCTALIBI B Tipupoje, uznydenue CoHila, 3aMep3aHue
BOJIOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCHl, TyMaHa, UHEs, CHera
Texnuueckue ycmpoticmea: KalWUIAPbI, IPAUMEPBI UCIIOJIb30BaHUS KPUCTAIUIIOB,
217 KUJKOCTHBIM TEPMOMETp, aTUMK TEMIIEpaTyphl, TEPMOC, CUCTEMA OTOIJICHUS
' JIOMOB, TMUIPOMETPBI, IICUXPOMETp, MapoBasi TypOUHA, ABUraTeilb BHYTPEHHETO
CrOpaHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 DnekTpusaius Ten. [[Ba Buia d3IeKTpUIECKUX 3apsiioB
3.2 B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
34 Onexrpuueckoe mnone. Hanpskx€HHOcTh anekTpudeckoro mnons. I[IpuHnun
' CYNEPHO3UINH IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenu »snextpuueckux 3apsgaoB. JlelcTBUE SJIEKTPUUECKOTO IMOJIS Ha
' JJIEKTpUYECKHUE 3apsiabl. [[pOBOIHUKN U AUDTIEKTPUKHU
3.6 ITocTosiHHBIN ByIeKTpUYECKUil TOK. [leficTBus anekTpudeckoro Toka. Cuma Toka.




Hanpsixenue.

I=qg/t,U=A/q

:‘)HeKTpI/I‘ICCKOG COIMPOTHUBJICHUC. Yﬂeanoe SJICKTPHUYECCKOEC COIIPOTHUBIICHUC!

3.7 R =pl/S
38 3akon Oma s yyactka snekrpuyeckoi menu: | = U/R
[TocnenoBarenbHOE COEAUHEHUE IPOBOIHUKOB!
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannenbHoe coeAMHEHNE TPOBOAHUKOB PAaBHOTO CONIPOTUBIICHMUS:
U=U:1=1+1.; Rzi.
- - 2
CMeliaHHbIE COETUHEHUS IPOBOIHUKOB
Pabota u motHOCTh AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xxoynsa — Jlenua:
3.11 O=I"-R-t
3.12 OneiT Opcrena. MarHuTHOe Moji€ MPSMOTO IPOBOAHMKA C TOKOM. JImHUM
MarHMTHON MHIYKIUHU
313 MarautHoe 10JI€ TIOCTOSHHOIO MarHuTa. BsaumozelcTBue NOCTOSHHBIX
MarHuToB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Oneiter @apanes. SBnenue snekrpoMarHuTHON HAYKIMU. [IpaBuio Jlenna
Ilpakmuueckue pabomul
WN3mepenue  5M€KTPUYECKOrO  CONPOTUBIIEHUS  PE3UCTOPA;  MOIIHOCTH
JIEKTPUUECKOTO TOKA; pabOThI 3JIEKTPUUECKOTO TOKA.
3.16 HccrnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HHKAIONIETO B ITPOBOJHUKE

(pCSI/ICTOpH, naMnqua), OT HAIIPAKCHHUA Ha KOHLIAX IMPOBOJHHWKA; 3aBUCUMOCTHU
COIIPOTUBJICHUA OT JJIMHBI IPOBOJHHUKA, IIJIOMIAAN €ro IMOIICPECYHOro CCUCHUA U

YACIBHOI'O COIIPOTUBJICHU.




[TpoBepka mpaBuia Ui AJIEKTPUUYECKOTO HANPSHKEHUS MPU MOCIEI0BATEIbHOM
COCIMHCHUHU TMPOBOJHMUKOB; MPaBWJIA JJIA CHJIbl DJIEKTPUYECKOTO TOKa MpH

mapauiCJibHOM COCJMHCHNUU ITPOBOAHHUKOB (pe3I/ICTOpr n naMnqua)

Duszuveckue s61€HUS 8 npupoae: QJICKTPUYCCKUC SABJICHUSA B aTMOC(bepe,

3.17 AIIEKTPUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE TOJIE 3eMJIH, TP MOTIOCOB,
POJIb MArHUTHOTO TIOJIST IS )KU3HH Ha 3eMIIe, TOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEPMETp, BOJBTMETP, PEOCTar,
CUETUYMK  DIIEKTPHUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpuMepsl), AIEKTPUICCKHE
NPEIOXPAHUTEH, DJIEKTPOMATrHUT, OSJEKTPOJBUTATENbh MOCTOSHHOTO TOKa,
T'EHEPATOp MOCTOSHHOTO TOKA
3.19 DJeKTpoMarHuTHbIC BOJHBI. [1IKaa 3JIeKTpOMarHUTHBIX BOJTH
3.20 JlydeBas mojieinb cBeta. [IpsMonuHEeHOEe pacipoCTpaHEHHE CBETa
3.21 3akoH oTpaxeHus cera. [nockoe 3epkaio
3.22 [Ipenomienue cBera. 3aKOH MPEJTOMIICHHUS CBETA
3.23 Hucniepcusi cBera
3.4 Jlunza. Xoxa nyueit B nunze. DokycHoe paccrosiHue JUH3bL. ONTHYecKas cuia
' munsel: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. OnrTuyeckue mpudopsl
Ipakxmuueckue pabomul
###Par##l13mepenne ONTUYECKON CHIIBI COOMparoliel JHH3BL, (POKYCHOTO
paccTostHus COOMpAIONIei JTMH3HI (IT0 CBOMCTBY PaBEeHCTBA pa3MEPOB IPEAMETA U
U300paKeHMsI, KOT/Ia MPEeIMET PACIOJOXKEeH B JBOWHOM (OKyce), MoKa3aTels
3.26 IPEIOMJICHUS CTEKIA.
###Par### ccnenoBanue CBOMCTBa M300paKEHUs, MOJTYYEHHOTO C ITOMOIIBIO
coOuparomnield JIMH3bI; W3MEHEHHsS (POKYCHOTO PACCTOSHHS JBYX CIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yTja MPEIOMJICHHS CBETOBOTO Jyya OT yIJia MajeHus Ha
TPaHUIIE «BO3IYyX — CTEKIIO»
397 Qusuueckue senenus 6 npupode. 3atmenns Comana u JlyHBI, 1BeTa Ted,
' ONTHYECKHE SBJIEHUS B atMocepe (1BeT HeOa, pedpakuus, pagyra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKHW, TIEpUCKOI, (oToanmmapar, ONTHYECKUE
' CBETOBOJIBI
4 KBAHTOBBIE ABJIEHUA
4.1 PagunoaktuBHOCTE. Anb(a-, Oera-, raMMa-usnydeHus. Peakiuu anbda-u Oera-



pacrmaja

4.2 OmnsiTel Pesepdopmaa mo paccesauio anbda-gacruil. [TnanerapHas Moaeis aToMa

4.3 CocraB aroMHOTO sigpa. M30TOmb!

4.4 [Tepuon momypacmaga aTOMHBIX AP

4.5 SnepHble peakuu. 3aKOHBI COXPAHECHHUS 3apsA0BOIO U MAaCCOBOTO YHCEI
Qusuueckue s6leHUs 6 Npupode. ©CTECTBEHHBIM PATMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIyYd, PAJAOAKTUBHOE H3JIyYCHUE IPHPOJHBIX MHHEPAJIOB,
NEHCTBUE PAJIMOAKTUBHBIX U3ITyUYeHUH Ha OPraHU3M YelIOBeKa

47 Texnuyeckue ycmpoiicmea: CEKTPOCKOI, WHANBUAYAIBHBIN JO3UMETp, Kamepa

BI/IJ'IBCOHa, sAACpHad OHCPreTuKa




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

» ®usuka: 7-i kiacc: 6a30BbI YPOBEHb: YUEOHUK; 3-€ U3aHue, nepepadoTaHHOe
[Mepoimkun .M., UBanoB A.W. AkimonepHoe o01miecTBo «31aTenscTBo
«IIpocsemenue»

» dusuka: 8- kmacc: 6a30BBIA YPOBEHB: YUCOHUK; 3-¢ U3aHUE, TIEpepadOTaHHOE
[leppimkun .M., iBanoB A.U. AkuronepHoe o61iectBo «M3mareabcTBo
«IIpocsemenue»

» Gusuka: 9-i kacc: 6a30BbI YPOBEHB: YUSOHUK; 3-€ U3jaHue, epepadoTaHHOE
[Teppikua .M., I'ytHuk E.M., IBanoB A.W. u 1p. AKLIMOHEpHOE 00I1IECTBO

«3narensctBO «lIpocBemenue»

METOINYECKHUE MATEPHUAJIbI J1JIS1 YYUTEJIA
https://vk.com/away.php?to=https%3A%2F%2Fworkprogram.edsoo.ru%2Fwork-

programs utf=1

https://vk.com/away.php?to=https%3A%2F%2Fuchebnik.mos.ru%2Fcatalogue%
3Faliases%3Dvideo.lesson%252Cvideo.regular%26sort_by%3Dpublished_at%26
subject_program_ids%3D31953221%252C31937218%252C35909469%26class_

level ids%3D5 utf=1



IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru%?2F utf=1

https://vk.com/away.php?to=https%3A%2F%2Fmyschool.edu.ru%2F utf=1

https://vk.com/away.php?to=https%3A%2F%2Fuchebnik.mos.ru%2Fcatalogue%
3Faliases%3Dvideo.lesson%2Cvideo.regular%26sort_by%3Dpublished_at%?26su
bject_program_ids%3D31953221%2C31937218%2C35909469%26¢class_level i

ds%3D5 utf=1






