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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO O0OIIEro oOpa3oBaHUs
COCTaBJIEHAa Ha OCHOBE MOJIOKEHUI 1 TpeOOBaHMM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOM 00pa3oBaTeIbHON MPOrpamMMbl, MPEICTaBICHHBIX B
OI'OC 000, a Takke c¢ yuérom ¢enepalibHOM paboueil MporpamMMmsl
BocnuTanus u Konuenuuu npenojgaBanus yueOHoro npeamera « Duznkay.

Copepxanue mnporpaMMbl N0 (U3MKE HAIpaBiIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON T'PaMOTHOCTH OOYYaIOIIMXCS U OPraHHU3alUI0 M3y4YEHUs
¢u3MKu Ha JeATEeNbHOCTHOM OcHOBe. B mporpamme mo ¢u3uke y4uThIBAIOTCA
BO3MOXKHOCTU y4ueOHOro mpeamera B peanuzauuu TpedoBanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM M METalpeAMETHBIM pe3yjbTaTaM o0y4yeHus, a
TaK)K€ MEXIPEIMETHbIE CBSA3M €CTECTBEHHOHAYYHBIX y4eOHBIX MPEJIMETOB Ha
yYpOBHE OCHOBHOT'O O0IIEr0 00pa30BaHMUs.

[Iporpamma 1o (u3MKe YyCTaHABIMBAET paclpeiesieHne Y4eOHOro
MaTepuasa 1o rojaMm oOydeHHs (IO KiaccaM), Mpejiaraer IPUMEPHYIO
MOCJIEIOBATEIbHOCTh HW3Y4YEHUS TE€M, OCHOBAaHHYIO Ha JIOTMKE pa3BUTHUA
NPEIMETHOTO COJIEPKAHUS U YUETE BO3PACTHBIX OCOOEHHOCTEH 00yYaroIuXCsl.

[Iporpamma mo ¢uszuke paspaboTaHa C ENbIO OKa3aHHUS METOIMYECKOU
MIOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4e€OHOMY MPEMETY.

duzrka SBISETCS CHCTEMOOOPA3YyIOIIMM Uil  €CTECTBEHHOHAYYHBIX
y4eOHBIX TMPEJAMETOB, TIOCKOJIbKY (U3UUYECKHUE 3aKOHBI JIe)KAaT B OCHOBE
IIPOILIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OHOJOTHEH, acTpOHOMHUEH U
¢usznueckoit reorpadueif, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTUHY
MUpa, TPEJOCTaBIsAeT Hauboliee SICHbIE 00pa3lbl MNPUMEHEHHUS HAYYHOIO
METO/1a MMO3HAaHUA, TO €CTh CII0C00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

OnHa U3 rIaBHBIX 3a7a4 (PU3HUECKOTO 00pa30BaHUs B CTPYKTYpe 0OIIero
00pa30BaHUs COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOU IPaMOTHOCTU U
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuyenne ¢usuku Ha ©6a30BOM ypOBHE IMpEAIoJiaraeT OBJaJIeHue
CJIEIYIOIIMMHU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIUMU €CTECTBEHHOHAYYHYO
IPaMOTHOCTb:

e HAYYHO OOBSCHSATH SIBJICHHUS;

e OLICHUBATH U NIOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBaHUS;

e UHTEpPHPETHPOBAaTH  JAHHbIE M  MCIOJb30BATh  HAY4YHBIE
JI0Ka3aTeIbCTBA ISl IOJIYYEHUS BBIBOJOB.

enmn w3ydenuss QU3NKU Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
onpenenensl B KoHuenmuu npenoaaBaHuss yuyeOHoro mnpeamera «@Pusnka» B



oOpa3oBaTeibHbIX oOpranuzauusax Pocculickoii ®enepauuu, pearu3yromInX
OCHOBHBbIE 0011€00pa30BaTEIbHbIE MPOrPAMMBbI, YTBEPKIAEHHON peleHueM
Komnerun MunucrepctBa npocemienus Poccuiickoit denepanuu (mpoTOKOI
ot 3 nexabps 2019 r. Ne [TK4BH).

eaun nzyyenus pusuku:

NpHOOPETCHHE WHTEpeca W CTPEMJICHUS OOYYaroIMXCS K HAyIHOMY
U3YYCHHUIO TPUPOIBI, PA3BUTHE WX HWHTEIUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TMPEACTABICHHA O HAYYHOM METOJE TIO3HAHUS W
(GbopMHpOBaHUE HCCIICIOBATEIBLCKOTO OTHOIICHHS K OKPYXKAIOIIHM
SIBJICHUSM

(dbopMHpOBaHUE HAYYHOTO MHPOBO33PCHHS KaK pe3ysbTraTa WU3Y4YCHUS
OCHOB CTPOCHHMSI MaTepuu U (QyHIAMCHTAIBHBIX 3aKOHOB (DU3UKH;
(dbopMHUpOBaHUE TIPEJICTABIICHUN O POJIU (HU3UKU IS PA3BUTHS JIPYTUX
€CTCCTBCHHBIX HAYK, TCXHUKU U TEXHOJIOTHI;

pa3BUTHE TPEJACTABICHUHA O BO3MOXHBIX cdepax  Oymyiei
npo(eCCHOHATBHON JASATEIPHOCTH, CBI3aHHON ¢ (DM3UKOM, IMOATOTOBKA
K JaJbHEHIIeMy 0Oy4YCHHIO B ’TOM HaIpaBJICHUH.

I[OCTPI)K@HI/IG ATUX IENIeH IMporpaMmel I10 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOTO
O6I.IIGFO 06pa30BaHI/ISI oOecrneunBaeTCs PCIICHUEM CIICAYIOIHUX 3adaY.

npuoOpeTeHne 3HaHWKA O JWCKPETHOM CTPOCHHM BEIIECTBA, O
MEXaHUYECKUX, TCTUIOBBIX, JCKTPHUECKUX, MATHUTHBIX U KBAHTOBBIX
SIBIICHUSX;

npuoOpeTeHne YMEHUN ONMUCHIBATh U OOBSICHATH (PU3HUECKUE SIBICHUS
C WCIIOJIb30BAaHHUEM ITOJIYICHHBIX 3HAaHUH;

OCBOGHHE METOJZIOB pENICHHUS TPOCTCUINUX pacdYEéTHBIX 3amad C
UCTIOJIb30BaHUEM bu3IgecKux MOJIETIeH, TBOPUYECKHUX u
IPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUU HaOMIOAaTh NPUPOJHBIC SBICHUS W BBITOIHATH
OTIBITHI, TAOOpaTOPHBIE PabOTHI U AKCIIEPUMEHTATBHBIC UCCIICIOBAHUS C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OocBOeHHME TpUEMOB paboTel ¢  uHpopMmanuend  (PuU3NIECKOTO
colepKaHus, BKItoYas WH(DOpPMAIMIO O COBPEMEHHBIX JOCTHMIKEHHUSIX
bu3HuKYN, aHATA3 ¥ KPUTHYECKOE OIICHUBaHUE WH(OpMaIny;
3HAKOMCTBO €O  chepamu  mpodecCHOHATBHOM  JACSATEIHLHOCTH,
CBS3aHHBIMH C (U3HKOW, W COBPEMEHHBIMH TEXHOJOTHSMH,
OCHOBAaHHBIMHU Ha JOCTIKEHUAX (HU3UICCKON HAYKH.



Ha u3ydenue ¢usuku (6a30BbIil ypOBEeHb) Ha YPOBHE OCHOBHOI'O OOILIETr0O
oOpazoBaHus oTBOAUTCA 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIETIO), B
8 kmacce — 68 dacoB (2 waca B Henmemwo), B 9 kmacce — 102 gaca (3 ygaca B
HEJICITIO).

[Ipennaraemslii B mporpaMmMe o (pu3HKe NepeueHb JabopaTOpHBIX padoT
U OIBITOB HOCUT PEKOMEHIATENbHBbIA XapakTep, YUHMTENb JeJlaeT BBIOOP
MpoBeJIeHUs J1a0OpPaTOPHBIX PabdOT M ONBITOB C YYETOM HWHIUBUIYATbHBIX
ocoOeHHOCTe  00ydYarommxcs, CHUCKa 3KCHEPUMEHTAJIbHBIX  3a/laHUM,
npejaraéMbix B paMKax OCHOBHOTO TOCYAapCTBEHHOI'O SK3aMeHa Mo (U3HKeE.



COIAEPKXAHUE OBYYEHUA

7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®uzuka — Hayka O npupoae. SBieHus npupoAbl. DUMUYECKUE SBICHUSA: MEXAHUYECKUE, TEIJIOBBIE,
AJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Odusnueckue BennuuHbl. M3mepenue pusznueckux BenuuuH. Ouszudeckue npudopsl. [lorpemHocTs M3MepeHUH.
MexayHapoiHasi CUcTeMa €IMHUIL.

Kak ¢wusuka u gpyrue ecTecTBEHHbIE HAyKH H3Y4alOT MpUPOay. ECTeCTBEHHOHAyuYHBIH METOJ TO3HAHUS:
HaOJII0/IeHNE, TTIOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIJBIIKCHHUE THUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIOTE3, OOBSICHEHHE
HaOroaeMoro siBieHus. Onucanvue GuU3nuecKux sIBJICHUN ¢ ITOMOITBIO MOJICIICH.

Jemoncmpayuu.

1. MexaHHuYecKuUE, TEIJIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®usnueckue NpubOpkI U MpOoIEeAypa NPIMbIX U3MEPEHUN aHATOTOBBIM U LIU(PPOBBIM TPUOOPOM.

Jlabopamopnuie padbomot u onvimot.

Omnpenenenue 1EHBI IETICHUS IIKaJIbl U3MEPUTEIHLHOTO MpUdopa.

N3mepenne paccTosTHUN.

N3mepenune 06bEMa KUAKOCTH U TBEPOTO TEa.

Onpenenenue pa3MepoB MaJIbIX TEJL.

N3mepenune teMnepaTypsl Py NOMOILIY )KUJAKOCTHOIO TEPMOMETPA U AATYMKA TEMIIEPATYPBI.

[IpoBenenue uccneqoBaHus MO MPOBEPKE TUITOTE3BI: JATBHOCTH MOJIETA MIAPUKA, MYIIEHHOIO TOPU30HTAIBHO,
TeM OOJIbITIE, YeM OOJIbIIE BHICOTA MTyCKa.

Paznen 2. IlepBoHavajibHbIe CBeAeHHSI 0 CTPOEHUH BelllecTBA.
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CtpoeHue BellecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, AOKa3bIBAIOIINE JIUCKPETHOE CTPOECHHUE
BEIIIECTBA.

JIBro>kenue yactul] BemecTBa. CBA3b CKOPOCTH BUKEHHS YacTHIl C TeMmIeparypou. BpoyHOBCkoe IBUKEHUE,
muddy3us. BzanmoeiicTBUe YaCTUIl BEIIECTBA: MPUTIKCHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHHS BEIIECTBA: CTPOCHUE Ta30B, )KUAKOCTEH U TBEPBIX (KPUCTAIUIMUECKUX) Tel. B3auMocBs3b
MEXJy CBOWCTBAMU BEIIECTB B PAa3HBIX arperaTHbIX COCTOSHUSX U HMX AaTOMHOMOJICKYJISIDHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSIHUHN BOJIBI.

Jlemoncmpayuu.

1. HaGmronenne 6poyHOBCKOTO JIBUKEHUS.

2. Habmonenue nuddysumn.

3. HaGmronenue siBieHUM, 0OBSICHSIIOMMUXCS TPUTSHKCHUEM UM OTTATKUBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnuie padbomot u onvimot.

1. OueHka 1uaMeTpa aToMa METOAOM PSJIOB (C UCTIONb30BaHUEM (poTorpaduii).

2. OnbITHI 110 HAOIIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

3. OmnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHJI MOJIEKYJIIPHOTO IPUTSHKCHHUS.

Pa3nea 3. /IBu:keHune u B3auMojeiicTBHe TeJl.

Mexanuueckoe IBH>XKeHUE. PaBHOMepHOe W HepaBHOMepHoe ABMxkeHHe. CkopocTb. CpelnHss CKOpPOCTh IpHU
HEpPaBHOMEPHOM JBUKEHUU. PacuéT myTH U BpEMEHH IBUKEHUSI.

SIBneHne uHEepUMH. 3aKOH MHEpUUU. B3anmoneicTBuEe Ten Kak MPUYMHA U3MEHEHHS CKOPOCTH IBUKEHHS TEIN.
Macca kak mMepa uHepTHOCTH Tena. IlnoTHocTh BemiecTBa. CBsi3b IJIOTHOCTH € KOJMYECTBOM MOJIEKYJ B €IMHUIIE
o0BEMa BelecTna.

Cuiia Kak xapakTepucTHKa B3aumojieiictBus ten. Cuia ynpyrocty u 3akoH ['yka. Mi3mepeHue cuibl ¢ HOMOIIbIO
nuHaMoMeTpa. SIBjeHue TAroteHus u cuia TsxecTd. Cuina TsSKEeCTH Ha Apyrux IuiaHerax. Bec tema. HeBecoMocTs.
CnoxeHue cujl, HalpaBJIE€HHBIX MO OJHOM mpsiMol. PaBHoxeicTByromas cwi. Cuna TpeHus. TpeHue CKOIbXKEHUS U
TPEHUE MOKOsA. TpeHue B NpUpPOJI€ U TEXHUKE.



Jemoncmpayuu.

1. HaGmroneHne MeXaHUYECKOIO JBUKEHUS Tea.

2. M3MepeHne CKOpOCTU MPSIMOJIMHEUHOTO JBUKEHHUS.

3. HaGmronenue siBjaeHUs: HHEPLIUH.

4. HaOmioneHnue u3MeHeHHs] CKOPOCTH TP B3aUMOJICHCTBUU Tell.

5. CpaBHEHHME Macc MO B3aUMOJEHCTBUIO TEJ.

6. CnoxeHue cui, HapaBJIEHHBIX 110 OAHOW MPSIMOA.

Jlabopamopnuie padbomut u onvimot.

1. OmpeneneHrue CKOPOCTH PAaBHOMEPHOTO JABWXKEHHMS (IIapuka B OKHJIKOCTH, MOJIETH DIIEKTPUYECKOTO
aBTOMOOWMIISI M TaK jaajee).

Omnpenenenue cpeiHe CKOPOCTH CKOJBKEHUSI OpyCKa WU IIapUKa 10 HAKJIOHHOW MIIOCKOCTH.

Ornpenenenue mIOTHOCTH TBEPIOTO TENA.

OnBbITHI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh PACTIKEHUA (IehopMaliim) MPy>KUHbBI OT MPUITIOKEHHOMN CHUJIBI.
OnbIThl, IEMOHCTPHUPYIOIIHE 3aBUCUMOCTh CHJIBI TPEHUS CKOJBXKEHUS OT Beca Tela U Xapakrepa

vk W

CONPHUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znea 4. JlaBjieHue TBEPABIX TeJI, dKMIKOCTE U ra3oB.

Hasnenune. CriocoObl yMEHBIICHUS W yBelIW4YeHUs naBieHus. [laBieHue rasa. 3aBUCHUMOCTh JIaBIIEHUS raza OT
o0néMa, Ttemmeparypsl. Ilepemaua paBiaeHUs TBEPABIMU TellaMM, KUAKOCTIMU W Ta3zaMu. 3akoH [lackais.
[TneBMaTHueckre MaIIMHBL. 3aBUCUMOCTH JIABJICHMUSI SKMIKOCTH OT TIyOuHbl. [mapoctatuueckuii mapajokc.
CooOmatomuecs cocynpl. [ 'uapaBimnueckne MeXaHu3MBbl.

Atmocdepa 3emnu u atmMocdhepHoe naBieHue. [[puduHbI CymecTBOBaHMs BO3AYITHOW 000m0uku 3emin. OmbIT
Toppuuermm. M3mepenne atMocepHOTo NaBleHUs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBIICHUS OT BBICOTHI HAJ[ YPOBHEM
Mopsi. [Ipubopsr nmst u3mMepeHus aTMochepHOTO JTABICHHUS.

JleficTBre KUAKOCTH M Ta3a Ha MOrpy:KEHHOE B HHUX Teso. BelTankuparomas (apxumenoBa) cujia. 3aKoH
Apxumena. [InaBanue ten. Boznyxonnasanue.



Jemoncmpayuu.

3aBHCHMOCTb JABJIECHUS ra3a OT TEMIIEPATYPHI.

Ilepenaya naBiaeHUs JKUJIKOCTBIO U Ta30M.

Coobmiatonuecst COCyIbl.

I'mppasiuueckuii npecc.

[IposiBnenue nencTBUst aTMOCHEPHOTO AABICHHUS.

3aBUCUMOCTb BBITAJIKUBAIOUIEH CHIIBI OT 00bEMa MOrpyKEHHOM YaCTH TeJla U TUIOTHOCTH YKUJIKOCTH.

PaBeHCTBO BBITAJKMBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miiaBaHus TeJ: TUIABAHUE UJIM MOTPYKEHHUE TEJl B 3aBUCUMOCTH OT COOTHOLLEHUS IUIOTHOCTEN TeNla U
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AKHUJIKOCTH.

Jlabopamopnuie padbomot u onvimot.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIE OT 00bEMa MOrPyKEHHON B JKUJIKOCTh YacTH TeJa.

2. OmnpenenieHNe BBITAIKUBAIOLIEH CUJIBI, AEHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B KUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKHUBAIOLIEH CHIIbI, JENCTBYIOIIEH Ha TEJIO B )KUJIKOCTH, OT MACChI TEA.

4. OmpIThL, 1E€MOHCTPUPYIOIINE 3aBUCUMOCTbH BBITAJIKUBAIOMIEH CHUJIbI, NEMCTBYIOLIEH HA TEJIO B JKHIKOCTH, OT

00BEMa MOTPYKEHHOMN B KUAKOCTh YACTH TEJA U OT IJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyHnpoBaHue apeoMeTpa Wiid KOHCTPYUPOBAHUE JIOJKH U ONIpe/IeTIEHUE €€ rpy3010IbEMHOCTH.

Paznen 5. PabGoTra 1 MOIIHOCTH. JHEPrus.

Mexannueckast pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pbIuar, OJIOK, HAaKJIOHHAS TUIOCKOCTh. [IpaBuino paBHoBecus pberuara. [Ipumenenue npaBuia
paBHOBecHs pbruara Kk O50Ky. «3omoroe mpaBmio» Mexanuku. KIIJ[ mpocteix mexanusmoB. [IpocThie MeXaHU3MBI B
OBITY M TEXHUKE.

Mexanunyeckas 3Heprus. Kunernueckas m noreHuuainbHas 3Heprus. [IpeBpamenne oqHOro BHaa MEXaHUYECKON
SHEPIUM B APYroil. 3aKOH COXPAHEHUS SHEPTUH B MEXaHUKE.

Jemoncmpayuu.



1. [IpuMepsl mPOCTHIX MEXAHU3MOB.
Jlabopamopnuie padomut u onvimot.
1. OmnpeneneHue pabOThl CUIbI TPEHUS ITPU PABHOMEPHOM JBHKEHHUU TeJjia M0 TOPU30HTAIBLHON TOBEPXHOCTH.
2. HccnenoBanue ycioBHUil paBHOBECHS phlyara.
3. M3mepenune KIIJ] HaKIOHHOM IJIOCKOCTH.
4. V3yueHue 3aKOHA COXPAHEHUSI MEXaHUUYECKON YHEPTHH.
8 KIIACC

Paznea 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOpUM CTPOCHMS BellecTBa. Macca U pa3mMepbl aTOMOB U
MOJIeKyJ. OTBITHI, MOATBEPKIAIOIINE OCHOBHBIE MTOJIOKEHUS MOJIEKYIIPHOKHMHETUYECKON TEOPUH.

Mogenu TBEPAOTO, >XKUAKOTO M Ta3000pa3HOTO COCTOSHHMM BemiecTBa. Kpucrammdeckue u aMopdHbIE Tena.
OObsicHEHUE CBOMCTB ra3oB, KUAKOCTEH M TBEPIBIX TEJ Ha OCHOBE MOJOKEHUU MOJIEKYISPHO-KMHETUYECKONW TEOPHUHU.
CmaunBaHu€ U KalWJUISIPHBIE SIBJIEHUS. TemIoBOe pacCIIMpPEHUE U CKATHUE.

Temneparypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABMXKEHMS YacThll. BHyTpeHHssa sHeprusi. Criocoosl
M3MEHEHHsI BHYTPEHHEH 2HEPruM: TEIUIoNepenada U coBeplieHne padoTel. Buabl Temionepenayu: TEmIONPOBOIHOCTD,
KOHBEKLIUSI, U3TTyUYCHHE.

KomnuecTBo TeruoTel. YaenbHas TEIUIOEMKOCThH BellecTBa. TermiooOMEH M TEIUIOBOE paBHOBECHE. YpaBHEHHE
TeruioBoro Oamanca. [lnaBnenwe W OTBep/IeBaHME KPUCTAIUIMYECKHMX BEHISCTB. YIENbHAs TEIUIOTA IUJIaBICHUS.
[TapooOpazoBanne u koHmeHcanus. Mcmapenue. Kumenme. VYienpHas TemnoTa mapooOpa3oBaHusA. 3aBUCUMOCTH
TEMIIEPATyphl KUTICHUSI OT aTMOC(HEPHOTO TaBJICHHUS.

BrnaxHocTbs Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHas TeIIOTa CrOPAHMUSL.

[Tpunmunsl padotel TemnoBbiXx asurateneid KIIJ[ termmoBoro npuratens. TemioBble JBUTaTeNM M 3allluTa
OKPY’KAIOIIEH CPEIBbI.



3aKOH COXpaHEHUS U MPEBPAILICHUS SHEPTUM B TEIUIOBBIX MPOLIECCAX.
Jemoncmpauuu.

L 0 N o ok W e

[ Y
N R O

HaGmtonenne OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysun.

HaGmtonenue siBjeHU cMaurBaHUS U KalTWJUIISIPHBIX SBICHUMH.

HaGmonenue TerioBoro paciimpeHust Teil.

W3meHeHue naBiieHus raza npu M3MEHEHUH 00bEMa U HarpEeBaHUU WJTU OXJIAXKJCHUU.
[IpaBuna u3MepeHus: TeMIEPATYPHI.

Buaer reronepenaym.

OxnakeHue Npu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEN pa3IMYHbIX BEIIECTB.

. HaGmronenue xuneHus.

. HabmoieHre mocTostHCTBA TeMIepaTyphl IIPH TUIABICHUH.
13.

Moenu TEIUIOBBIX ABUTATEIEH.

Jlabopamopnuie padbomot u onvimot.

o Uk wN e

~

OMBITHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKEHUS.

OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.

OMBITHI 1O HAOJIOICHUIO TEIIJIOBOTO PACHITUPEHUS Ta30B, )KUIKOCTEH M TBEPABIX TEJ.

Omnpenenenue AaBiIeHUS BO3AyXa B Oa/NIOHE IIMPHUIIA.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH JABJICHHS BO3AyXa OT €ro 00bEMa M HarpeBaHUS WU OXJIAKICHUS.
IIpoBepka rumore3sl JUHEHHOW 3aBUCUMOCTH JIJTMHBI CTOJIOMKA *KUIKOCTH B TEPMOMETPHUYECKOW TpyOKe OT
TEMIEPATYPBI.

HaGmronenne n3ameHeHns BHYTPEHHEN YHEPTUH TeJa B pe3yibTaTe TEIUIONEepeaadn U padOoThl BHEITHUX CHIL.
HccnenoBanue siBICHUS TETIOOOMEHA MTPU CMENTMBAHUYT XOJIOTHOM M TOpsSTUei BOBI.



9. OmnpeneneHue KOIUMYECTBA TEILIOTHI, MOJTYYEHHOIO BOJOW MPHU TEIJIOOOMEHE C HArpeThiM METATTTUYECKUM
HWIAHAPOM.

10. OnpeneneHne yAaenbHON TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue nporecca ucrnapeHus.

12. OnpeaeneHre OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

13. OnpeneneHre yiebHOM TEITOTHI MJIaBJICHUS JIbJIA.

Pazgen 7. JinekTpuyeckre ¥ MATHUTHBIE SIBJICHUS.

OnekTpu3anus Ten. JBa pojia 3IEKTPUYECKUX 3apsAnoB. B3aummoneicTBue 3apsbKeHHbIX Tel. 3akoH Kynona
(3aBHCUMOCTb CUJIbI B3aMMOICHCTBUS 3aPSIKCHHBIX TEJ OT BEIMUUHBI 3aPS0B U PACCTOSIHUS MEXKTy TEJIaMu ).

DnekTpuueckoe nosie. Hanpssk€HHOCTH dIeKTpuyeckoro nojid. [IpuHuun cynepno3uiiuy 3JAEKTPUYECKUX TMOJIeH
(Ha KaYeCTBEHHOM YpPOBHE).

Hocurtenu snekTpudecKuX 3apsAnoB. DJIEMEHTapHBIM 3nekTpuueckuid 3apsa. Ctpoenue aroma. [IpoBomHuKH U
IUAJIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUYECKOI0 3apsija.

DNEeKTpUUECKUN TOK. Y CIOBUS CYIIECTBOBAHUS AJIEKTPUUYECKOrO TOKA. VICTOUHUKM MOCTOSIHHOTO ToKa. JleHcTBus
ANEKTPUUYECKOTO TOKA (TEIIOBOE, XUMUUECKOE, MATHUTHOE). DIIEKTPUUECKUN TOK B )KUAKOCTAX U ra3ax.

Onektpuueckass nenb. Cuiia Toka. Jnekrpuueckoe HampsikeHue. CONpOTUBICHUE IPOBOJHMKA. Y IETBHOE
CONpPOTUBIICHUE BellecTBa. 3akoH Owma 1 yvactka uenu. llocienoBarenbHOE W HapaJJIEIbHOE COEIUHEHHE
IPOBOJIHUKOB.

PaGora u MourHOCTH 3JeKTpUUecKkoro Toka. 3akoH Jxoyms—JleHma. DnekTpuueckue Iend U MOoTpeOuTenu
ANEKTpUUECKOU dHEPTUr B ObITY. KOpoTKOE 3aMbIKaHUE.

[TocTosiHHBIE MarHUTHL. B3auMoaelicTBUE MOCTOSSHHBIX MAarHUTOB. MarHutHoe mojie. MarauuTHoe nosie 3eMiu U
ero 3HaueHue s Ku3HM Ha 3emie. OnbliT Opcrena. MarHuTHOE TMOJNE€ JIIEKTPUYECKOro Toka. IIpumeHenwue
AJIEKTPOMArHuTOB B T€XHUKE. JIeHiCTBHME MAarHUTHOIO MOJi Ha MPOBOJAHUK C TOKOM. DJIEKTPOABUTATENb MOCTOSHHOTO
TOKa. VCrionp30BaHUE AIEKTPOABUTATENICH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.



Onbitet @apanes. SBiaeHue snaekTpoMarHuTHOM wuHAYKIuU. [IpaBuno Jlenma. OnektporeHepatop. CrocoOb
MOJTYYEHHUS JICKTPUUECKON dHEPTUH. DIEKTPOCTAHIIMHM Ha BO30OHOBISIEMbIX UCTOUHUKAX YHEPTHH.
Jemoncmpayuu.
DIIeKTpr3anus Te.
JIBa pojia 3JEKTPUYECKUX 3apsI0B U B3aUMOACHCTBUE 3aPSKECHHBIX TEJL.
YCTpPOUCTBO U IEMCTBUE IIEKTPOCKOIA.
DJIEKTPOCTATUYECKAS] MHTYKIHUA.
3aKOH COXpaHEHUS JICKTPUUECKUX 3apsI0B.
[TpoBOHUKH U AUBIEKTPUKH.
MoenupoBaHue CUIIOBBIX JIMHUHM JEKTPUYECKOTO MOJIS.
VICTOYHHKH TTOCTOSIHHOT'O TOKA.
JIercTBUS 3JIEKTPUYECKOTO TOKA.
. DJEKTPUYECKUN TOK B HKHUJKOCTH.
. ['a30BbIl paszps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3Mepenune 3JeKTpUUeCKOro HanpsKeHUsT BOJIbTMETPOM.
. PeocraTr 1 marasuH conpoTHBIIEHUM.
. BzaumoaencTBue noCTOSHHBIX MAarHUTOB.
. MoaenupoBaHue HEBO3MOXKHOCTH Pa3/IeJICHUs MOJIOCOB MarHUTA.
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. MoaennupoBaHre MarHUTHBIX ITOJIEH MOCTOSIHHBIX MArHUTOB.
. OneIT DpcTena.

. MaruuTHoe noJjie Toka. DJICKTPOMAarHuT.

. JIeicTBHEe MarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.

. DJEKTpOoIBUTATEb MOCTOSIHHOTO TOKA.

. UccrienoBanue siBICHUS SJIEKTPOMArHUTHOM MHAYKIIUY.
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23.
24.
25.

Omnebrter @apages.
3aBUCHUMOCTb HallPaBJIECHUS UHAYKIMOHHOIO TOKA OT YCIOBUM €ro BO3HUKHOBEHHUS.
DJEeKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie padomut u onvimot.
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10.
11.
12.
13.
14.
15.
16.
17.

18.

OnbIThI O HAOTIOICHUIO AJIEKTPU3AIIMU TEJl MHIYKIIHEH U TTPU COMPUKOCHOBEHHUH.

UccnenoBanue neMCTBUS SIEKTPUUECKOTO OISl HA TPOBOIHUKYU U TUAJIEKTPUKH.

COopka u npoBepka pabOThI AJAEKTPUUECKOH MU MOCTOSIHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HAMPSHKCHUS.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HAYIIETO 4Yepe3 pPEe3UCTOp, OT COMPOTHUBICHUS pe3ucTopa u
HaIPSOKEHUS Ha PE3UCTOPE.

OnpITHI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTH JJIEKTPUUYECKOTO COMPOTUBIEHHUS MPOBOJHUKA OT €ro JJIMHBI,
TUTOIIA/IM TIOTIEPEYHOT0 CEYSHUSI U MaTepHalia.

[IpoBepka npaBuiia CI0KEHUS HAMPSIKEHUN MTPU TIOCTIE0BATEIbBHOM COSIMHEHHUH JIBYX PE3HCTOPOB.

[IpoBepka mpaBuiia Juisi CUIIBI TOKA MPU NAPAIIETBHOM COSAMHEHUH PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUIECKOTO TOKA, UIIYIIIETO YepPe3 PE3UCTOP.

Onpenenenne MOITHOCTH AJIEKTPUUYECKOTO TOKA, BBIAECISIEMON HA PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Yepe3 JTaMIIOUKy, OT HAMPsHKEHUS Ha HEW.

Omnpenenenue KIIJI narpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSIHHBIX MAarHUTOB.

N3yyenne MarHUTHOTO MOJISI IOCTOSIHHBIX MAarHUTOB TP X OOBEAMHEHUH U Pa3/IelICHUN.

UccnenoBanne neicTBUSA SIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OMnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJAECHCTBHS KaTYIIKHA C TOKOM U MarHuTa OT CHJIbI TOKa
Y HaIpaBJICHUs TOKA B KaTYIIIKE.

N3yueHne neiicTBUS MarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.



19. KoHcTpynpoBaHue u U3y4eHue padoThl JIEKTPOABUTATEIS.

20. M3mepenne KII/I anexTpoaBUraTenbHON yCTAHOBKH.

21. OOBITHl 10 HMCCIIEIOBAHUIO SIBJICHUS AJEKTPOMArHUTHOM HMHIYKLMU: HCCIENOBAHWE M3MEHEHUN 3HAYEHUS U
HaIPABJICHUS UHIYKLIMOHHOI'O TOKA.

IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOTPAMMBI 11O ®U3ZUKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

I/I?)yquI/Ie (1)I/ISI/IKI/I Ha YPOBHC OCHOBHOT'O O6H.I€FO O6p3,30BaHI/ISI HAIIPaBJICHO Ha JOCTHXCHUC JIMYHOCTHBIX,

MCTAIIPCAMCTHBIX U ITPCAMCTHBIX O6pa?>OBaTeJII)HI)IX PE3YJIbTATOB.

B pesynbraTe u3ydeHuws (U3MKKM HAa YpOBHE OCHOBHOTO O0OIIEro oOpa3oBaHHs y oOOydaromierocs OyayT

C(i)OpMI/IpOBaHLI CICAYIOIINC JINTYHOCTHBIC PE3YJIbTAThI B HaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

- IPOSIBJICHHE UHTEpPECca K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PU3NYECKON HAYKH;

- [IGHHOCTHOE OTHOIIIEHUE K IOCTHXKEHUSM POCCUUCKUX YUEHBIX-(DU3HKOB;

2) rpa:KIaHCKOr0 U YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

- TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYKIECHUH OOIIECTBEHHO 3HAUYUMBIX U ATHUECKHX MPOOJIeM, CBI3aHHBIX C
NPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN (PU3UKH;

- OCO3HAHHUE BaXKHOCTU MOPAIbHO-3TUYECKHUX IPUHIUIIOB B IESATEIBHOCTH YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIPHUATUE 3CTETUUYECKUX KauecTB (PU3NYECKOM HayKu: €€ rapMOHHUYHOIO MOCTPOEHHUS, CTPOTOCTH, TOYHOCTH,
JJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 MO3HAHMA:

- OCO3HaHHE IEHHOCTH (U3NYECKOM HAayKM Kak MOIIHOTO HHCTPYMEHTa MO3HAHHUS MHpA, OCHOBBI PAa3BUTHS
TE€XHOJIOTHH, BAXKHEUIIIEH COCTABIIAIONIEN KYJIbTYpHI;

- pa3BUTHE HAYYHOU JTH0003HATEIBHOCTH, MHTEPECA K UCCIIEN0BATEIBCKON AEATENBHOCTH;



5) popmupoBaHusi KyJbTypbl 310POBbS U IMOIUOHAIBLHOI0 0J1ATOMOTY Y HSI:

- OCO3HAHHWE IICHHOCTH 0€30macHOro o0pa3a XKU3HW B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE, BAXKHOCTH TIPABHII
0e30macHOro MOBEACHUS Ha TPAHCIIOPTE, HA JOPOTaX, C JIEKTPUICCKUM M TEIUIOBBIM 00OPYIOBAaHUEM B JIOMAITHUX
YCIIOBUSX;

- c(hopMUPOBAHHOCTh HaBbIKa pedIEKCHH, NMPU3HAHKE CBOETO INMpaBa Ha OIMMOKY W TaKOTO e Mpapa y APYroro
YeIIOBeKa;

6) Tpy10BOr0 BOCIMTAHMS

- aKTUBHOE yYacTHE B PCIICHUM NMPAKTHYCCKUX 3ajad (B paMKaxX CeMbH, 00pa30BaTeIbLHOW OpraHW3allid, ropoja,
Kpas) TEXHOJIOTHYECKOW M COIMATbHOM HAIPABICHHOCTH, TPEOYIOIIMX B TOM YHCIIE U (PU3UYCCKUX 3HAHUI;

- HHTEPEC K MPAKTHICCKOMY M3yUCHHUIO MPOGECCHid, CBI3aHHBIX C (PU3HKOM;

7) 3K0JI0THY€eCKOT0 BOCTTUTAHMS:

- OpHUEHTaIUs Ha NpUMEHEHHE (U3MYECKUX 3HAHUU NJis peuieHus 3a7ad B OOJACTH OKPYKaIoIIeW Cpelbl,
TUTAHUPOBAHUS MOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCJIEICTBUI JIs1 OKpY>KaloIel Cpebl;

- OCO3HAHUE TJI00ATILHOTO XapaKTepa SKOJOTUYECKUX POOJIeM U IMyTeH UX PEIICHHUS;

8) ajanTanum Kk M3MEHAIOMIUMCS YCJIOBHUSIM COIUATIBLHOI U MPUPOTHOM Cpebl:

- TOTPEOHOCTh BO B3aMMOJICHCTBUU TIPH BBITIOJIHEHUHM WCCIEIOBAHUN U MPOEKTOB (PU3MYECKOI HANpaBIEHHOCTH,
OTKPBITOCTH OIBITY U 3HAHUSAM APYTHUX;

- IOBBIIICHUE YPOBHSI CBOCH KOMIIETEHTHOCTH YePe3 MPAKTHUECKYIO A TEIbHOCTD;

- MOTpeOHOCTh B (OPMHUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hcle (DOpMyIupoBaTh HACH, MOHATHUS, THUIIOTE3BI O
dusznuecknx 00bEKTaxX U SIBICHUSAX;

- 0co3HaHue AePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001aCTH (PU3UKHU;

- IJIJAHUPOBAHKE CBOETO PA3BUTHS B IPHUOOPETCHUHN HOBBIX (PU3MUECKUX 3HAHUM;

- CTpEeMJICHHWE aHaIM3WPOBATh W BBISIBISATH B3aWMOCBSI3M TPHUPOJBI, OOIMIECTBA W SKOHOMHUKH, B TOM YHCIE C
MCIOJIb30BaHUEM (DHU3UYECKUX 3HAHUM;

- OIICHKA CBOWX JICUCTBHI C YYETOM BIUSHHS HA OKPYKAIOIIYIO CPETy, BO3MOXKHBIX TI00ATBHBIX TOCIEACTBUH.



METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbrare ocBOeHUs MpOrpaMMbl MO (PU3MKE HA YPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUs y 00ydarollerocs
OyayT chopMUPOBaHBI MeTampeIMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIBHBIC YHUBEPCAIbHBIC Y4eOHBIC
JeCTBHS, KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YIeOHbIC IEHCTBUS, PETYJISITHBHBIC YHHBEPCAIbHBIC YUYCOHbIC IEHCTBUSI.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHBIE Y4eOHbIE AeiiCTBUS

ba3oBblie JiornyecKkue 1ecTBUA:
e BBIABIIATH M XapaKTEPHU30BaTh CYIIECTBCHHBIC MPU3HAKU OOBEKTOB (SIBJICHUN);
e YCTaHABJIMBAThH CYIICCTBCHHBIN MPU3HAK KiIacCU(HUKAIIUU, OCHOBAHUS 11 000OIICHNUS U CPaBHEHUS;
e BBIBIATh 3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B paccMaTpuBaeMbIX (akTax, JaHHBIX M HaOIIOACHUSX,
OTHOCSIITUXCS K (PU3UUECKUM SIBJICHUSIM;
e BBIBIATH IPUUUHHO-CJIEICTBEHHBIE CBSI3H MPHU M3YUYECHUU (PU3NYECKUX SIBJICHUM U MPOIECCOB, J€1aTh BHIBOJIBI
C HUCIIOJIb30BAaHUEM JEAYKTUBHBIX M MHAYKTHBHBIX YMO3AKJIIOUECHHM, BBIIBUTATh THUIIOTE3bl O B3aMMOCBSI3AX
(bU3UIECKUX BEITUYNH;
e CaMOCTOSITCIPHO BBIOMpaATh CHOCOO pemeHus y4eOHOW Qu3nuecko 3amgaum (CpaBHEHHE HECKOJIBKHUX
BapUAHTOB pelIeHUs, BEIOOP Hanboiee MOIXOASAIIETr0 C YYETOM CAaMOCTOSITENIbHO BBIJICTICHHBIX KPUTEPUEB).
ba3oBble ucciaenoBaTe/bCKue AeCTBUSA !
e HCIIOJB30BaTh BOMPOCHI KaK MCCIIEIOBATEILCKUN HHCTPYMEHT MTO3HAHNUS,
e TMPOBOJUTH MO CAMOCTOSITENIBHO COCTAaBIEHHOMY TUIAHY OIBIT, HECIOXHBIA (PU3MUECKUA JKCIEPUMEHT,
HEOOJIBITIOE UCCeOBaHNe (PU3UUECKOTO SIBJICHHUS;
e OIEHWBATh HA MPUMEHHUMOCTHh M JOCTOBEPHOCTh WH(MOPMAIMIO, TIOJYYCHHYIO B XOJ€ HWCCICAOBAHHS WIH
HKCIIEPUMEHTA;



CaMOCTOSITEILHO (POPMYITUPOBATH 00OOIIEHUS U BBIBOJABI MO pe3ysibTaTaM MPOBEIEHHOTO HAOIIOICHUS, ONIBITA,
WCCIICTOBAHMS,;

MPOTHO3UPOBATh BO3MOXKHOE JaJIbHEWINIEe pa3BUTHE (PU3NUECKUX TIPOIECCOB, a TaKKe BBIIBUTATH
MIPEAMOI0KEHUST 00 MX Pa3BUTHH B HOBBIX YCJIOBHUSIX M KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

MIPUMEHSITh Pa3JIMYHBIC METO/IbI, MHCTPYMEHTBHI U 3alpPOChl MPU MOUCKE U 0TOOpe MH(POPMAIIUU WIH TaHHBIX C
y4€TOM MPEJTIOKEHHON yueOHOM (hU3NYEeCKOi 3a1auH;

aHAJM3UPOBaTh, CHUCTEMATU3UPOBATh M HHTEPIPETUPOBATH HH(POpPMAIMIO PA3TUYHBIX BHAOB U (opMm
pEeCTaBJICHUS,

CaMOCTOSITEILHO BEIOMPATH ONTUMAILHYIO (POpMY MPEACTABICHHS HHOOPMALIMK U WILTIOCTPUPOBATH PEIIacMbIe
3a/1a4M HECJIOKHBIMU CXEMaMH, IUarpaMMaMu, HHOHU TpauKkoi U UX KOMOUHAIUSMU.

KommyHuKaTHBHBIE YHUBEPCcAIbHbIE YUeOHbIe 1eificTBUS:

B X0JIe 00CYXXJIeHHUsI y4eOHOr0 MaTepuaia, pe3yJbTaToB JJa0OPaTOPHBIX padOT M MPOEKTOB 3a/1aBaTh BOIPOCHI
0 CYIIECTBY OOCYXKJ1aéMOM TeMbl U BBICKA3bIBaTh HJEH, HallCJICHHbIC HA PEIIeHUEe 3aJ1aud U TOJICp’KaHHEe
0J1aro’KeaaTeabHOCTH OOIIEHHS;

COTIOCTABIIAITh CBOM CYXKJICHHS C CYXJICHUSMH JIPYyTUX YYaCTHUKOB JUajiora, OOHAPYXKHWBATh Ppa3IMuUe U
CXOJCTBO MO3UIIHNM;

BBIPQ)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

MyOJIMYHO TMPEJCTABIATh PE3YIbTaThl BBITTOJTHEHHOTO (PU3MYECKOTO OIbITa (dKCIEPUMEHTAa, HMCCIICIOBAHMS,
MIPOEKTA);

MMOHUMATh U MCTIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW ¥ WHIWBHUIYaJIbHON paOOThI IPH PEIICHUH KOHKPETHOM
buznueckoi mpooIeMbl;

MPUHUMATH IIeJIM COBMECTHOM JEATEIbHOCTH, OPTaHW30BBIBATH JCHCTBHS IO €€ JOCTHIKEHUIO: PACTIPEICIIATh
POJIH, 0OCYXKJIaTh MPOIIECCH U PE3yIbTaThl COBMECTHOM Pa0dO0THI, 0000aTh MHCHHUS HECKOJIBKHU X JIFO/ICH;



BBINIOJIHATh CBOKO YacTh padOThl, JOCTUTas KAaYeCTBEHHOrO pe3yJbTaTa IO CBOEMY HAIPaBICHUIO U
KOOPAVHUPYS CBOU ACHCTBUS C IPYTUMH WICHAMU KOMAH/BL;

OLICHMBAaTh KAYECTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPUAM, CAMOCTOSITENBHO CHOPMYIUPOBAHHBIM
YYaCTHUKAMU B3aUMOJEHCTBHUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEC ACHCTBHS

Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYalUIX, TPEOYIOUIUX JIJIS pelIieHUs (PU3NYECKUX 3HAHUM;
OPUEHTUPOBATHCS B PA3IUYHBIX MOAXO0JAX MPHUHATHS peuieHud (MHAWBHUIYalIbHOE, NMPUHSITHE DPEIICHUs B
IpyIIe, IPUHIATHE PELICHUI TPYIIION);

CaMOCTOSITEJIbHO COCTABJISITh AJITOPUTM pEIIeHHUs (PU3MYECKOl 3alauyu WM IUIaHa HMCCIEOBAaHUS C y4ETOM
MMEIOIINXCS] PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh NIpeAIaraeéMble BApUaHThl PELLICHU;
JieN1aTh BIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIIECHUE.

CﬂMOKOHTpOJ’lB, IMOIHMOHAJIbHBbIN HHTEJIEKT:

JaBaTh aJIeKBaTHYIO OLICHKY CUTYAIlUH U MpeJiarath IiaH e€ N3MEHEHUS;

OOBSICHATH TNPUYHHBI JIOCTW)KCHUS (HEIOCTH)KCHHS) pPE3yJbTaTOB JIEATEIBHOCTH, J1aBaTh OIICHKY
puoOpPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTHBBI B JEATCIHHOCTH (B TOM YHCJIEC B XOJ BBITIOJHCHHS (DU3MUECKOTO HWCCIICIOBAHMS WIIH
MPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIHCTB, N3MEHUBIINXCSA CUTYaIlui, YCTAHOBIECHHBIX OMIMOOK, BOSHUKIITUX
TPYJAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3YJIbTATA IIEITN U YCIOBUSIM;

CTaBUTH €0 HA MECTO IPYTOTO YeI0OBEKa B XOJI€ CIOpa WK TUCKYCCUH Ha HAYYHYIO TEMY, TOHUMAaTh MOTHBBI,
HaMEPEHUS U JIOTHKY JIPYToro;



MPU3HABATh CBOE MPaBO Ha OMIMOKY MPU PEIIEHUU (PU3NYECKUX 3a/1a4 UM B YTBEPKICHUSAX HA HayUHbIE TEMbI
Y TAaKOE€ K€ MPaBO APYroro.

NPEAMETHBIE PE3YJIBTATBI

K koHmy oOydeHus B 7 KJjacce TMpeIMETHbIE pe3ysibTaThl Ha 0a30BOM YypOBHE JIOJDKHBI OTpa)xaTh
c(OpPMHUPOBAHHOCTH Y 00YUAIOUTUXCSI YMEHMUIA:

WCIIOJIb30BaTh MOHATHUS: (PU3NUECKHE U XUMUYECKHE SIBJICHUS, HAOJI0O/ICHUE, SKCIIEPUMEHT, MOJIe/b, TUIIOTE3a,
eIUHUIBI (DU3NYECKUX BEJIMYWH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSHMS BellecTBa (TBEPAOE, KHUJIKOE,
ra3oo0pa3Hoe), MEXaHWYEeCKOe MBI)KEHHE (PaBHOMEPHOE, HEPaBHOMEPHOE, NPSIMOJIUHEHHOE), TPaeKTOpHUs,
paBHO/CHUCTBYIOMIAs cuiia, Aedopmaius (ynpyras, IiiacTU4eckas), HeBECOMOCTb, COOOIIAIOIIUECS COCY/IbI;
pasnuuath sBieHUs (Auddy3us, TEMIoBOE JABMKEHHWE YACTHI[ BEIIECTBA, PABHOMEPHOE JIBUKEHUE,
HEPABHOMEPHOE IBMKEHUE, WHEPIUS, B3aUMOJICUCTBUE TEJl, pAaBHOBECUE TBEPABIX TEJ C 3aKPETUIEHHON OCHIO
BpallleHUs], TIepeiaya JaBIeHUsl TBEPIABIMU TEIAMHU, KUIKOCTIMH U ra3zaMmu, aTMoc(epHoe TaBieHue, riaBaHue
TEJ, MPEBPAIICHUsS] MEXaHUYECKON PHEPruu) MO OMHCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBIICHUE U3YUYECHHBIX (DU3NYECKUX SBIICHUN B OKPYKAIOIIEM MHUpE, B TOM YHcCIie (GU3HUECKHEe
SBJICHUS B IPUPOJIE: TPUMEPDI JBIKEHUS C PA3IMYHBIMU CKOPOCTSAMHM B )KUBOUW U HEKUBOUW MPUPOJE, NCHCTBUE
CWJIBI TPEHHS B MPUPOJAC M TEXHUKE, BIMSHUE aTMOC(HEPHOTrO J1aBJICHUS HA >KUBOW OpraHU3M, IJIABaHHUE PHIO,
pBIUark B TEJE YEJIOBEKa, MIPH ATOM MEPEBOAUTH MPAKTUUYECKYIO 33/1auy B yU4eOHYIO, BBIJCIATh CYIIECTBCHHBIC
CBOICTBA (MpU3HAKN) HU3HUECKUX SBICHUM;

OMKCHIBATh M3YUYEHHBIC CBOWCTBA Ted W (PU3UUYECKHUE SBIICHUS, WCIONB3YS (U3MUECKUE BEIMYMHBI (Macca,
00BEM, TIIOTHOCTH BEIIECTBA, BPEMsl, TyTh, CKOPOCTh, CPEIIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSHKECTH, BEC
TENa, CHJia TPeHUs, JaBieHue (TBEPIOTO Tema, )KUAKOCTH, Ta3a), BRITAIKUBAOIIAS CHIIa, MEXaHW4YecKas pabora,
MOIIIHOCTh, TUIEYO CHJIBI, MOMEHT CHJIbI, KO(D(HUIIMEHT MOJE3HOTO ICHCTBUS MEXAaHW3MOB, KHHETHYECKAs U



MOTEHIIMAIbHASI YHEPTUSI ), IPU OMUCAHUM MTPABUWIIBHO TPAKTOBATh (DU3NUYECKUN CMBICI UCTIOJIb3yEMbIX BEJIMUMH,
X 0003HAYEHUS U €AUHUIBI (PU3NUECKUX BEIIUYMH, HAXOIUTh (DOPMYJIBI, CBS3BIBAIOIINE JAHHYIO (HU3UYECKYIO
BEJIMYUHY C JPYTUMU BEJIMYMHAMU, CTPOUTH TpaUKKU U3YUCHHBIX 3aBUCUMOCTEHN (DU3NYECKUX BEJIMYMH;
XapaKTepU30BaTh CBOMCTBA Tel, (U3UYECKUE SIBJICHUS U MPOIECCHI, UCTIONL3YS MPaBUJIa CIOKEHUsSI CUJl (BIOJb
onHOU mpsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, NMPaBWIO pPaBHOBECHS pbryara (0i0ka),
«30JI0TOE MPABUJIO» MEXAHHMKH, 3aKOH COXPAHEHMS] MEXAHUYECKOW DHEPIHH, NMPHU ITOM JaBaTh CIOBECHYIO
dbopMyTHUPOBKY 3aKOHA M 3aMUCHIBATH €I0 MATEMATUYECKOE BHIPAKEHNUE;

OOBSICHATh (PUBUYECKUE SIBIICHMS, MPOIECCHl M CBOWCTBA TEJI, B TOM YHCIE€ M B KOHTEKCTE CHUTyallUi
IPAKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATh MPUIUHHO-CIICACTBEHHBIC CBSI3U, CTPOUTh OOBSCHEHHUE U3
1-2 norudeckux maroB ¢ ONMOPoi Ha 1—2 U3yUYEHHBIX CBOMCTBA (PU3UUECKUX SBICHHUM, (PU3NUECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

pemiath pacuy€THble 3a7ayd B 1—2 NeWCTBUS, MCHONB3Ys 3aKOHBI U (OPMYJIBI, CBs3bIBatolue (U3MUYECKUE
BEJMYMHBI: HA OCHOBE aHaJIM3a YCIOBUA 3aJauyd 3alKChIBaTh KPAaTKOE YCIOBUE, MOJCTAaBIATh (U3MUECKHUE
BEJIMYUHBI B (DOPMYIIBI U MPOBOAUTH PACUEThl, HAXOAUTH CIPABOYHBIC JAHHBIE, HEOOXOAUMBIE NJIsi PEIICHUs
3aJlay, OLIEHUBATh PEATUCTUYHOCTh OJYYEHHOU (PU3NYECKOI BETHMUUHBI;

pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO PEIIUTh MPU TOMOIIM (U3MUYECKHX METOJIOB, B ONUCAHUU
UCCIICIOBAHUS BBIIEIATh IPOBEPSAEMOE MPEIINOIOKEHHE (TUIIOTE3Y), pa3iudyaTh M HHTEPHPETHPOBATH
MOJIYYCHHBIN PE3yNbTAT, HAXOUTh OMMOKHU B XOJ€ OIbITA, /IeJaTh BBIBOJIBI 0 €r0 PE3yJIbTaTaM;

MIPOBOJINTH OMBITHI MO HAOIIONCHUIO (PU3MYECKUX SBICHUN WM (U3NUECKUX CBOMCTB Tel: (popMyIupoBaTh
MPOBEpsIEMbIE TPEANOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 00O0PYIOBaHUs, 3alHCHIBATH XOJI
OTbITa M (OPMYITHPOBATH BHIBOJIBL;

BHITIONIHATD TPSAMbIE H3MEPEHUS PACCTOSHUS, BPEMEHM, MacChl Tela, 00bEMa, CHJIBI U TEeMIepaTyphl ¢
MCITOJIb30BAaHUEM aHAIOTOBBIX W MMU(PPOBHIX MPUOOPOB, 3aITUCHIBATH MOKA3aHUS MPUOOPOB ¢ YIETOM 3aJaHHOMN
a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUI;



MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PU3NUECKON BEIMUMHBI OT APYroM ¢ UCTIOJIb30BAHUEM MPSMbBIX
M3MEpEeHU (3aBUCUMOCTH MYTU PABHOMEPHO JIBHKYIIErOCs Tejla OT BPEMEHU JBUKEHUS Teja, CUIIbI TPEHUs
CKOJILKEHUSI OT Beca Teja, KadecTBa OOpa0OTKM MOBEPXHOCTEH Tel W HE3aBUCUMOCTU CHUJIBI TPEHUS OT
TJIOIIA/IU CONPUKOCHOBEHUS T€Jl, CUJIbI YIIPYTOCTU OT YAJIMHEHUS TIPYKUHBI, BHITAIKUBAIOIICH CUIIBI OT 00bEMa
MOTPYKEHHOW YaCTH Tejla U OT IUIOTHOCTHU KUJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJja, OT TJyOWHBI, Ha
KOTOPYIO MOT'PY>KEHO TEJIO, YCIOBUU MUIaBaHUs TEJ, YCIOBHIN paBHOBECHUS pblyara W OJIOKOB), y4acTBOBATh B
IJITAHUPOBAHUM Yy4€OHOrO0 HCCIEIOBaHMS, COOUpaTh YCTAHOBKY M  BBINOJHSATH U3MEPEHUS, CICAYs
MPEJIOKEHHOMY TUTaHy, (PUKCUpPOBATH PE3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYHUH B BUJIC
PEIOKEHHBIX TaOIUIl U rpadUKOB, JAeaTh BEIBOABI 110 PE3yIbTaTaM UCCIICIOBAHMUS;

IIPOBOJIUTh KOCBEHHBIE M3MEPEHMs (PU3MUECKUX BEJIWYMH (TUIOTHOCTH BEIECTBA YKUJKOCTH W TBEPAOrO Tela,
CUJla TPEHUS CKOJILKEHHUS, JABJICHUE BO3JyXa, BBITAJKMBAIOIIAs CHJIA, JCUCTBYIOIIAs HA MOTPYKEHHOE B
KUJKOCTh TeJNO, KOIDQPUIMEHT TOJE3HOTr0 JACHCTBUS MPOCTHIX MEXaHU3MOB), CJEAys MPEeIOKEHHOM
WHCTPYKIIMH: TIPU BBITIOJIHEHUH U3MEPEHUN COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIISIT 3HAUCHHE
UCKOMOW BEJIMYHHBIL;

coOJII01aTh TPaBWJIa TEXHUKH 0€30MIaCHOCTH IpU padoTe ¢ 1abopaTopHbIM 000PYI0BAHUEM;

yKa3blBaTh TMPUHIUIIBI JEUCTBHUS TPUOOPOB M TEXHUYECKHX YCTPONCTB: BECH, TEPMOMETpP, IUHAMOMETD,
COOOIIAIONINECS COCYAbI, OapOMETp, phluar, MOJBUKHBIN U HEMOJIBUXKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTB;
XapaKTepu30BaTh MPUHIUIIBI TEHCTBUA W3YYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPON Ha UX
onucaHus (B TOM YHCJE: MOJUIMIHUKHU, YCTPOICTBO BOJOINPOBOAA, TUAPABIMYECKHI IpPEecc, MaHOMETD,
BBICOTOMEp, TIOPIIHEBOM HACOC, apeoMeTp), HCIONb3ys 3HAHUS O CBOMCTBAX (DMU3MYECKUX SIBICHUN U
HeoOxouMble (PU3UYECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

MPUBOJIUTh MPUMEPHI (HAXOAUTh HHGPOPMAIHMIO O MPHUMEpPax) MPAKTHUYECKOTO HCIOJIb30BaHUS (DU3UYECKUX
3HAHWA B TIOBCEAHEBHOM KW3HHM Il oOOecrmedeHus Oe30macHOCTH TpH OOpalieHuu ¢ MpudopamMud U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 3J0POBbS U COONIOJICHHS HOPM SKOJIOTUYECKOrO MOBEACHUS B
OKPY’KAIOIIEH CPEAE;



OCYLIECTBIISITh OTOOP HMCTOYHMKOB HH(popMmanuu B WHTEpHETE B COOTBETCTBUHU C 3aJlaHHBIM IMOHMCKOBBIM
3aIpocoOM, Ha OCHOBE HMEIOIINXCA 3HAHUM W IIYTEM CpPAaBHEHUs pAa3JIMYHBIX MCTOYHUKOB BBIJEIATH
nH(pOpMaIIO, KOTOpas ABJISIETCS MPOTUBOPEUYNBON MIIH MOXKET ObITH HEAOCTOBEPHO;

UCIIOJIb30BaTh MpU BBIMOJHEHUM YYEOHBIX 3aJaHUil HAY4YHO-TIONYJSIPHYIO JIUTEpaTypy (HU3UUYECKOTO
COJIEpKaHMsl, CIPABOYHBIE MaTepualbl, pecypchl ceTh HHTEpHET, BianeTb NpUEMaMHU KOHCIEKTHUPOBAHMS
TeKcTa, Mpeodpa3zoBaHus HHOOPMAIIMU U3 OAHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 UCTOYHUKOB MH(pOpMAIIU
(u3MUecKoro copepx aHusi, B TOM 4Hciie MyOJIMYHO JIeslaTh KpaTKUe COOOUIEHUS O pe3yJbTaTax MPOEKTOB WU
y4eOHBIX MCCIIEIOBAaHUM, TPU ITOM T'PAMOTHO MCIOJIB30BATh U3YUCHHBIA MOHATUWHBIN anmapat Kypca pusuku,
CONPOBOKJATh BBICTYIIJIEHUE MPE3ECHTALNEH;

IIPU BBIMOJHEHUHN YU4E€OHBIX MMPOESKTOB U UCCIIEAOBAHUN pACIIPECIATh 00S3aHHOCTH B TPYIMIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJladaMHM, CJIEAUTDH 3a BBINOJIHEHUEM IIIaHA JEUCTBUM, aJeKBaTHO OLEHUBATh COOCTBEHHBIN
BKJIaJl B JEATEIBHOCTb TIPYIIbI, BBICTPAMBATH KOMMYHHMKATHBHOE B3aMMOJECHUCTBUE, YYUTBIBAs MHEHHE
OKPYKaIOIIUX.

K xoHmy oOyueHuss B 8 KJjacce mpeaMeTHbIE pe3yabTaThl HAa 0a30BOM YpPOBHE JOJDKHBI OTpa)karh
c(hOpMHUPOBAHHOCTh Y 00YUAIOIIHUXCS YMECHUM:

HCTIOJIb30BATh MOHATHSA: Macca M pa3MEPbl MOJIEKYJ, TEIUIOBOE IABHKECHHUE aTOMOB W MOJIEKYJ, arperaTHble
COCTOSIHUS BEIIIECTBA, KPUCTAJUTMYCCKUE W aMOp(HBIC Tella, HACHIIIIEHHBIH U HEHACHIIICHHBINA Map, BJIaKHOCTh
BO3JlyXa, TeMIIEpaTypa, BHYTPEHHSA JHEPrHs, TEIUIOBOW JBUTATENb, DJIEMEHTAPHBIA JJICKTPUYECKUUN 3apsl,
BJIEKTPUYECKOE T0JI€, IPOBOAHUKH U JUDJICKTPUKH, IIOCTOSIHHBIN JIEKTPUUECKUN TOK, MAarHUTHOE TI0JIE;

paznuyaTh SBJICHUA (TEIUIOBOE PACIIMPEHUE W CKaThe, TeIionepeaada, TeIIOBOE paBHOBECHE, CMAaYMBaHME,
KanWUISIpHBIC SIBJICHUS, MCIIApEHHME, KOHJICHCAllMs, IUIaBJICHUE, KpUcTauiM3amnus (OTBEp/IEBaHME), KUIICHUE,
Tervionepeaada (TemIonpPOBOAHOCTb, KOHBEKIIMS, W3IYUYCHHUE), JICKTPU3ALMSA TeJl, B3aUMOJACHCTBUE 3apsIOB,
JEUCTBUSL DJICKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHWE, B3aUMOJICMCTBME MAarHWTOB, JIEMCTBUE MAarHUTHOTO



MOJIsl Ha MPOBOJHUK C TOKOM, BJIEKTPOMAarHWTHAas MHAYKIMS) MO OMHUCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE ONBITOB, JJEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBJICHUE U3YUYEHHBIX (PU3MUECKUX SIBJICHUN B OKPYI)KAIOIIEM MHUpPE, B TOM 4YHUCJe PU3HUECKUE
SIBJICHUSI B IPUPOJIC: TOBEPXHOCTHOE HATSKEHUE U KANWJUISIPHBIE SIBIICHUSI B MPUPOJIE, KPUCTAIIIBI B IPUPOJIE,
m3nydyenne CoaHua, 3aMep3aHve BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE pOCHI, TyMaHa, WHES, CHera,
AJIEKTPUYECKUE SIBJICHUS B atMocdepe, dJIEKTPUUYECTBO KUBBIX OPTaHM3MOB, MAarHUTHOE MOJe 3emiiu, Apeiid
IIOJIFOCOB, PpOJIb MAarHUTHOIO TOJIA JJIsI KU3HM Ha 3eMiie, MOJSAPHOE CHAHHUE, IPU OSTOM MEPEBOJAUTH
MPAKTUYECKYIO 3a/1a4y B Y4EOHYI0, BBIJIEISATh CYIIICCTBEHHBIC CBOMCTBA (TpU3HAKH) (PU3UYECKUX SIBJICHUI;
OMHUCHIBATh M3YYCHHBIC CBOMCTBA Tel W (PU3NUYECKUE SBJICHUS, WCIOJB3Ys (PU3HUECKHE BEIUYHHBI
(TemmepaTypa, BHYTPEHHSISI DHEPrusi, KOJIUYECTBO TEIIOTHI, YJEiIbHAs TEIIOEMKOCTb BEIECTBA, YJelbHas
TEIUIOTa TUIABJICHMSI, YJAENIbHAs TemioTa mnapooOpa3oBaHMsl, YJAeNIbHAas TEIJIOTa CropaHusl TOIUIMBA,
KO3 (HUIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTEIbHAS BIAXKHOCTh BO3/YyXa, dJEKTPUUECCKUN
3apsif, CWJIA TOKA, DJJIEKTPUYECKOE HAIIPSDKEHUE, CONPOTUBJICHUE IPOBOJHUKA, YJEIBHOE COIPOTUBIICHUE
BEIIECTBA, pad0Ta U MOIIHOCTH 3JEKTPUUYECKOTO TOKa), MPH OMUCAHUU MPABUIBHO TPAKTOBATH (PU3MUYECKUIA
CMBICIT HCHOJb3YEMbIX BEJIMYWH, OOO3HAUEHHS W €IUHULBI (PU3NYECKUX BEIMYHMH, HAXOAUTh (DOPMYIIBI,
CBSI3BIBAIONINE JaHHYIO (U3MYECKYIO BEJIUYHMHY C JIPYTUMHU BEITUYMHAMH, CTPOUTH TpaQUKU H3YyUEHHBIX
3aBUCUMOCTEH (PU3NYECKUX BETUUHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UYECKHE SBICHHUS M TMPOIECCHl, HMCIOIb3ySd OCHOBHBIC TIOJOXKEHUS
MOJIEKYISIPHO-KMHETHUECKON TEOPUH CTPOCHHS BEIECTBA, MPUHIUI CYNEPHNO3ULIMH TOJIEH (Ha KaYECTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsiaa, 3akoH OMma A ydyacTka uemnu, 3akod [[xoyns—JleHna, 3aKkoH coxpaHeHus
DHEPTUU, TPH OSTOM J1aBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHa H 3alUChIBAaTh €r0 MaTeMaTH4eCKoe
BBIPA)KCHHUE;

OOBSACHATh (U3MUECKHE TPOIECCHl W CBOWCTBA TN, B TOM 4YHCI€ W B KOHTEKCTE CHTYallud
MPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBISATH MPUYHMHHOCICACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE W3



1-2 norumyeckux maroB ¢ onopou Ha 1—2 WM3yUYEHHBIX CBOMCTBA (PUBHUECKUX SBICHUN, (PU3UUYECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEN;

pemaTth pacu€THbIC 3aayd B 2—3 JEWCTBUA, UCMOJB3YS 3aKOHBI U (POPMYIbI, CBSI3BIBAIOIINE (PUBHYECKUE
BEJIMYMHBI: HA OCHOBE aHAJIN3a YCJIOBHUA 3aJla4d 3alIMChIBATh KPATKOE YCJIOBUE, BBIABISATh HETOCTATOK JAHHBIX
JUTSL PEIICHUS 3a/1auu, BBIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE JJIsl €€ PEIICHHUs], TPOBOJIUTh PACUETHI U
CpaBHUBATh MOJIYYEHHOE 3HaAYCHUE (PU3NUECKON BETMYMHBI C U3BECTHBIMU JaHHBIMU;

pacro3HaBaTh MpoOJIeMbl, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIU (PU3UUECKUX METOJI0B, UCIIONB3Ysl OMUCAHUE
WCCIICIOBAHUSI, BBIACIATH IMPOBEPSIEMOE MPEANOI0KEHUE, OLEHUBATH MPAaBWIBHOCTH MOPAJKA MPOBEICHUS
UCCIIeIOBaHus, 1€J1aTh BBIBO/IBI;

IIPOBOJIUTH OMBITHl MO HAONIOACHUIO (U3UYECKUX SIBACHUNA WM (U3UYECKHX CBOWCTB TeNl (KaNUJUISPHBIC
SIBJICHUS, 3aBUCHMOCTbH JIaBJICHHUS BO3JlyXa OT €ro o0bEéma, TeMmIepaTypbl, CKOPOCTH Mpoliecca OCTHIBAHHS U
HarpeBaHUs MPHU U3TYYCHUH OT I[BETA U3Tydaromiel (IorIomaronieil) moBepXHOCTH, CKOPOCTh UCTIAPEHHUS BOJIBI
OT TEMIIEPATYPHI KUJKOCTU U TUIOIIAIHN €€ TIOBEPXHOCTH, JICKTPU3ALIMS TET U B3aUMOJEHUCTBUE IIIEKTPUUECKUX
3apsI0B, B3aUMOJICUCTBUE MOCTOSSHHBIX MAarHUTOB, BU3YaJIM3allMsl MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB,
NEUCTBUS MAarHUTHOTO TOJISl HA MPOBOJAHUK C TOKOM, CBOMCTBA AJIEKTPOMArHuTa, CBOMCTBA 3JEKTPOABUTATEIIS
ITOCTOSTHHOTO TOKa): (pOpMyIMpOBaTh MPOBEPAEMbIC TIPEATIONOKEHHUS, COOUPATh YCTAHOBKY W3 MPEIIOKEHHOTO
000py10BaHMS, OITUCHIBATH XOJI OIBITA U (DOPMYJIMPOBATH BHIBOJIBI;

BBITIOJTHATH MPSIMbIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIbHON BIAXKHOCTH BO3/yXa, CHUJIbI TOKA, HANPS KECHUS
C HCTOJIb30BaHWEM aHAJIOTOBBIX IMPUOOPOB M JATYMKOB (PU3HUECKUX BEIMYMH, CPAaBHHBATH PE3YJIHTATHI
M3MEPEHUH ¢ y9éTOM 3aJJaHHON a0COFOTHOM IOTPENTHOCTH;

MIPOBOJUTH MCCIIEOBAaHNE 3aBUCUMOCTH OJHON (PU3MUYECKON BEJIMYUHBI OT JPYTOW C UCTIOIH30BAHUEM IPSIMBIX
M3MEPEHUN (3aBUCUMOCTh CONPOTHUBIICHUS MPOBOJHUKA OT €r0 JJIMHBI, IUIOIIAAMA MONEPEYHOrO0 CEUCHHS U
YAEIBHOTO COITPOTUBIICHUS BEIIECTBA MPOBOJAHUKA, CHIIBI TOKA, UIYLIETO Y€PE3 MPOBOJIHUK, OT HANPSKEHUS Ha
MIPOBOJIHUKE, UCCIIEIOBAHKUE TOCIIEIOBATEIBHOTO U MapalieIbHOTO COCIMHEHUN MPOBOAHUKOB): TUIAHUPOBATH
HCCIIeIOBaHUE, COOMpPaTh YCTAHOBKY U BBIMIOJIHATh U3MEPEHUs, CIEAYys MPEeAJIOKEHHOMY IUIaHy, (PUKCUPOBATH



pE3yNbTAaThl TMOJYYEHHON 3aBUCHMOCTH B BHUAE TaOAWI] W TpaduKOB, ACNaTh BBIBOJLI IO PE3yJIbTaTaM
HCCJICIOBAHMS,

MIPOBOJUTH KOCBEHHBIC U3MEPEHUS (U3MUCCKUX BEIMYMH (yICIbHAS TEINIOEMKOCTh BEIIESCTBA, CONMPOTHUBIICHUE
MPOBOJHUKA, paboTa W MOIIHOCTh JJCKTPUYECKOTO TOKA): IUIAaHUPOBATh HM3MEPEHHS, COOMpaTh
AKCIIEPUMEHTAITBHYIO YCTAHOBKY, CICAYs MPEAIOKCHHOW HHCTPYKITUH, U BBIYUCIIATH 3HAUCHUE BEIIMYNHBI,
coOJTI01aTh TIPaBMJIa TEXHUKH 0€301TaCHOCTH TpH padboTe ¢ 1abopaTopHBIM 000PYI0BAHUEM;

XapaKTepU30BaTh MPUHIUIIEI JEHCTBUS W3YYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPON Ha UX
omucanus (B TOM YHCIIC: CHCTEMa OTOIUICHHUS JOMOB, THTPOMETp, TTapoBasi TypOWHA, aMIIepMETpP, BOJIBTMETD,
CUETUUK DJICKTPUUYCCKON DHEPTUHU, 3JICKTPOOCBETUTEIbHBIC NPHOOPHI, HArpeBaTENIbHBIC JIICKTPOIPHOOPHI
(mpuMepsI), SJIEKTPUUYCCKUE TPEIOXPAHUTEIH, OJJICKTPOMArHUT, JJICKTPOIABUTATEIb IOCTOSHHOTO TOKa),
UCIIOJIb3Ys 3HAHUS O CBOWCTBAX (DM3UYCCKUX SIBJICHUN M HEOOX0IMMbIE (PM3HUECKUE 3aKOHOMEPHOCTH;
pacno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOWCTBA M M3MEPHUTENbHBIE MPUOOPHI MO CXEMaM M CXEMAaTHUYHBIM
pUCYHKaM (KUAKOCTHBIA TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHErO CTOPaHMS,
AJEKTPOCKOII, PEOCTaT), COCTABIIATh CXEMBI JJEKTPUYECKUX LIENel C IMOCIe0BATEIbHBIM U MapaJlIeIbHBIM
COEIMHEHHUEM DJIEMEHTOB, pa3yinyasi yCIOBHbIE 0003HAYEHUS DJIEMEHTOB AJIEKTPUUECKUX 1IETICH;

MPUBOJIUTH MPUMEPHI (HaXOAUTh HHGPOPMAIMIO O TPHUMEpPax) MPaKTHUYECKOTO HCIOJIb30BaHUS (DU3NYECKUX
3HAHUW B TIOBCEIHEBHOM >KM3HU Uil oOecreueHus: O€30MacHOCTH MpHU OOpalleHuu ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 370POBbS W COOJIOJIEHHUS HOPM SKOJOTMYECKOTO IMOBEJCHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITH TOUCK MH(popMaruu pusudeckoro copepkanus B IHTepHETE, HA OCHOBE UMEIOIIUXCS 3HAHUHN U
MyTEM CpaBHEHHS JOMOTHUTEIbHBIX HCTOYHUKOB BBIJEIATh MHGOPMAIIHIO, KOTOPAs SIBISIETCS TPOTUBOPEUUBOM
WM MOXKET OBITh HEJIOCTOBEPHOM;

WCIIOJIB30BaTh TMPW BBHIMOJHEHUH YYEOHBIX 3aJaHUl HAYYHO-TIONMYJSPHYIO JIATEpaTypy (HHU3UIECKOTO
CoJlep KaHMsl, CIPABOYHBIE MaTepHANlbl, pecypchl cetu HHTepHET, BiajeTh NpuUEMaMHu KOHCIEKTHPOBAHUS
TEKCTa, Tpeodpa3oBaHus HH(OOPMAIIUK U3 OTHOW 3HAKOBOW CHCTEMBI B JIPYTYIO;



TEMATHUYECKOE IIVIAHUPOBAHUE

co3/7aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPATKUE YCTHBIE COOOIIEHUs, 0000111asi HHPOPMALIUIO U3 HECKOJIBKHUX
MCTOYHUKOB (PU3MYECKOTO COAEpPKaHUSA, B TOM YHCIE MYOIMYHO NPEICTABISATh PE3YNbTaThl NPOESKTHOW WU
HCCIIEIOBATEIBbCKOM JIEATEIBHOCTH, IPU 3TOM I'PAMOTHO HCIOJIB30BaTh W3YYEHHBIM MOHATUMHBIN ammapar
Kypca (pU3MKH, CONPOBOKIATh BBICTYIIJIEHUE MTPE3CHTALlUEH;
P BBIMOJHEHUHM YYEOHBIX MPOEKTOB U MCCIEOBAHUN (PU3NYECKUX MPOIECCOB PaCIpPEALNATh 005I3aHHOCTH B

rpyamne B COOTBCTCTBHUU C IIOCTABJICHHBIMU 3a/1a9dMU,

CJIEIUThb 3a BBIINOJHEHHWEM IUIaHA JEUCTBUU H

KOPPCKTHUPOBATh €TI0, aJICKBATHO OICHHNBATH COOCTBEHHBIN BKJIal B ACATCIIBHOCTb TPYIIIbI, BBICTPAUBATH
KOMMYHHUKAaTUBHOC BSaHMOI[CfICTBHC, MPOsABIIAA TOTOBHOCTH pa3pCiuaThb KOH(bJ'II/IKTBI.

7 KJIACC
KonuvecTBo yacos JJIEKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (ungposbie)
KonTpoabubie | IlpakTHueckue
n/n NMPOrpamMmmbl Bceero oOpa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchbl
Pa3znen 1. ®usnka u €€ poJsib B MO3HAHUM OKPY:KAIOIIEro MUPa
bu6moreka [IOK
11 o - 2
MISHEA ~ Hayka 0 fipupole https://m.edso0.ru/7f416194
bu6mmoreka [IOK
12 o 2 1
FSHACCKHC BETITHIHBL https://m.edso0.ru/7f416194
1.3 EctecTBeHHOHAy4YHBIN METO/1 TO3HAHUS 2 1 Eubmorexa HOK
https://m.edso0.ru/7f416194
Uroro no pazgeny 6

Pasnean 2. IlepBoHayasnbHbIe CBeICHUSI 0 CTPOCHUH BellecTBA

2.1

Crpoenue BelecTa

1

bu6mmoreka [JOK



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

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

99 JIBM>KeHrE U B3aUMO/ICVCTBHAE YaCTHI] 5 bubnuorexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bu6mmoreka [IOK
2.3 Ar 2
PETATHDIC COCTOAMILL Betecta https://m.edsoo.ru/7f416194
Hroro no pazgeny 5)
Paznen 3. /IBu:keHue u B3auMojieiicTBue TeJl
bu6mmoreka [{OK
3.1 M 3
CXATITICCKOT ABIDRCHHE https://m.edso0.ru/7f416194
bu6moreka [IOK
3.2 51 4
HEPHH, Macea, IWIOTHOCTS https://m.edso0.ru/7f416194
bu6moreka [IOK
3.3 Cuna. B 14
A BT G https://m.edsoo0.ru/7f416194
Hroro mo pazgeny 21
Pasznen 4. /laBjienne TBEPABIX TeJl, JKMAKOCTEH U ra30B
41 Hasnenue. [lepenaya naBieHus: TBEPAbIMU 3 bubnuoreka [JOK
' TeIaMu, JKUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.2 5
JlarieHue KuAKOCTH https://m.edso0.ru/7f416194
bubnuoreka [[OK
4.3 A 6
TMOC(hepHOE AaBCHHE https://m.edso0.ru/7f416194
44 JleiicTBUE JKUAKOCTH U T'a3a Ha 7 bubnuoreka [JOK
' MOIPY’KEHHOE B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no paszneny 21



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

Pa3nea 5. PaGora u MOIIHOCTDb. DHeprus

bu6mmoreka [IOK
5.1 Pa6 3 1
ADOTA 1 NMOHHOCTE https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
5.2 IT 5 1
POCTRIE MEXAHHIMET https://m.edso0.ru/7f416194
5.3 MexaHuuecKasi SHEPTHUs 4 1 bubmorera [JOK
https://m.edsoo0.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpemst 3
OBIIEE KOJJMYECTBO YACOB I1O 68 12

[TPOTPAMME



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

8 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM uugpoBbie
Ne i/ P Kourpoububie | IIpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TensioBble siBIeHUs
bu6mmoreka [{OK
1.1 i 7
CTpoeHHE 1 CBOHCTBA BEIICCTBA https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuoreka [IOK
' U WX B3aUMOIeHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 2 7 htts://m.edsoo.ru/7fA181ce
2.3 MarsuTHbIC SBICHUS 6 1 15 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bubnuoreka [[OK
24 6) 4
HCKTPOMATHITTHAY MR https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 4 145
I[TPOTPAMME '



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




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoTbI

IIpakTH4eckue
padoTsl

Jara
HU3yUYeHus

DJIeKTPOHHbIE
nugposbie
oOpa3oBaTejibHbIE

pecypchbl

®du3nKa — Hayka O MPUPO/IE.
SABnenus npupopl. Prusndeckue
SIBJICHUS

MexaHndeckue, TCIUIOBEIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SBJIICHUS

dwusznyeckue BEITMYNHBI U HX
W3MEpeHUE

Ypok-uccnenoanue "N3mepenne
TeMIIepaTypbl IpU HOMOIIH
AKHUJKOCTHOTO TEPMOMETpaA U
JlaTYuKa TEMIIEpaTyphl"

Kak ¢usuka u apyrue
€CTECTBEHHbBIC HAYKH U3Y4aIOT
npupoay. EcrecTBeHHOHAay4HBIN
MeTo no3Hanus. Onucanue
(bu3MYECKUX SIBJICHUN C TTOMOIIBIO
Mojenen

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

VYpok-uccnenosanue "[Iposepka



https://m.edsoo.ru/ff09f72a

TUIIOTE3bI: JaJbHOCTD MOJIETA
apuKa, MymeHHoro
TOPU30HTAIBHO, TEM OO0JIbIIe, YeM
0oJIbIIIe BEICOTA TTyCcKa"

Crpoenue BemiectBa. OMBITHI,

7 JIOKA3bIBAOIINE TUCKPETHOE bubmorexa HOK
https://m.edsoo.ru/ff09fe0a
CTPOEHHE BEIECTBA
8 JIBM>KeHHE YacTHII BEIIeCTBa bubnmorexa LOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoaane «ONbITHI 1O
9 HaOJIOACHHIO TEIIJIOBOTO
pacIIupeHus ra30By»
10 ArperaTHble COCTOSIHHSI BEIIECTBA
B3anmocBsI3b MEX Iy CBOMCTBAMU
BEIIIECTB B Pa3HBIX arperaTHBIX
1 COCTOSIHHUSIX M UX bubnuorexa [JOK
ATOMHOMOJICKYJISIPHBIM CTPOCHHEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHMI BOJIbI
MexaHu4ecKoe ABUKEHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmmorexa [JOK
https://m.edsoo.ru/ff0a05c6
JIBIKCHUE
bubmuoreka [JOK
13 Cropocts. Enurue! cropoctu https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u BpeMeHU IBUKEHUS Bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Wuepuust. 3akoH HHEPLUH. bubnuorexa [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

B3anmopelicTBre Ten Kak puyuHa
M3MEHEHUS CKOPOCTH JIBHKEHUS
Ten

https://m.edsoo.ru/ff0a0c10

16

IInotHOCTHE Bemiectsa. Pacuer
Macchl 1 00beMa Telia o ero
IUIOTHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0fee

17

Jlaboparopnast pabota
«OmnpeneneHue MIOTHOCTH
TBEPAOTO TEJa»

18

Pemenue 3amaq mo reme
"IInoTHOCTE BemiecTna'”

bu6moreka [IOK
https://m.edsoo.ru/ff0al23c

19

Cuita Kak XapaKTepHUCTHKA
B3auMoaeiicTBuda Ten. Cuia
ynpyroctu. 3akoH ['yka

20

JlabopaTtopHas pabota «3yuenne
3aBHCUMOCTH PACTSDKEHUS
(nedopmanuu) Npy>KUHBI OT
MPUIIOKEHHOMN CHJIBI»

21

SIBnenune taroredusa. Cuia TSHKECTU

22

CBsi3b MEX1y CHJION TSAXKECTH U
Mmaccoi teaa. Bec tena. Pemienune
3aga4 no reMe "Cuna Tsokectu”

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

23

Cua TsDKeCTH Ha APYrux
miaHeTax. duzndeckue
XapaKTCPUCTUKU IIJIAHET

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

24

N3mepenue cuit. JlnuHamomeTp

bu6mmoreka [JOK



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

https://m.edsoo.ru/ff0al8cc

25

Bec Tena. HeBecoMmocTh

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al778

26

CrnoxxeHue IByX CHII,
HaIIpaBJICHHBIX 10 OJTHON IIPSIMOM.
PaBHOelicTBYIOIIAS CHIT

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ala70

27

Pemenue 3agau no reme
"PaBHogeiicTByrOMmast cui'"

28

Tpenue CKoJIbKEHHs U TPEHNE
nokosi. Tpenue B nmpupoae u
TEXHUKE

bu6moreka [IOK
https://m.edsoo.ru/ff0alb9c

29

JlabopaTtopHas pabota «3yuenne
3aBUCHUMOCTH CHJIbI TPEHUS
CKOJIbKEHUS OT CHJIBI IaBJICHUS U
XapakTepa COMpPHUKACAIOIINXCS
MMOBEPXHOCTEIN»

bu6moreka [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3aga4u Ha onpenieeHue
PaBHOJEHCTBYIOIIECH CHIIBI

31

Pemrenue 3agay mo remam: «Bec
tenay, «I'paduueckoe
n3o0pakeHue crn», «CHIIb,
«PaBHOIEHICTBYIOIAS CHID»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alde0

32

KonTtponbHas paboTa o Temam:
«MexaHn4yecKkoe JBHKEHUEY,
«Macca, IIIOTHOCTEY, «Bec Temay,
«['pacduueckoe n3o0paxkeHue Cu,
«Cuibel»



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

Hasnenne. CriocoObl yMEHBIICHUS

bubnuoreka [IOK

33
U YBEJIMYEHHUS 1aBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiienue raza. 3aBUCUMOCTD
34 aBJIEHUS ra3a oT 00béMa bubnmorexa LOK
’ https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
Tlepenaua naBneHust TBEPALIMU
35 TGJ'II;MI/I KUIKOCTIMU U ll")iaMI/I bubnmorexa LOK
’ ’ https://m.edsoo.ru/ff0a25b0
3akoH ITackans
JlaBaeHue B )KUJIKOCTH U rase,
36 BBI3BAHHOE JEHCTBUEM CHIIBI bubmmorexa TTOK
https://m.edsoo.ru/ff0a2718
TKECTH
Pemenue 3amad mo reme
37 «/laBneHue B )KUIKOCTH U Ta3e bubmorera [JOK
a ' https://m.edsoo.ru/ff0a2826
3axoH Ilackams»
bu6moreka [IOK
38 CooOmraromuecs coc
HHIATOTHHECs ARl https://m.edsoo.ru/ff0a2970
39 T'unpasimueckuii mpecc Eubmorexa HOK
P p https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuineBoit
SKUIKOCTHBIA HACOC
Atmocdepa 3emiu. [Tpuyannsl
CYILIECTBOBAHUS BO3 HOU
i AV bubmuoreka [JOK
41 000104k 3eMin. 3aBUCUMOCTh
https://m.edsoo.ru/ff0a2b5a
aTMOc(epHOTOo TaBJICHUS OT
BBICOTHI HaJl YPOBHEM MODSI
42 Bec Bo3nyxa. AtmMocdepHoe bubmmorexa [JOK

https://m.edsoo.ru/ff0a2b5a



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

JaBJICHHUC

N3mepenune armochepHOTO

bu6mmoreka [IOK

43 nasneHus. OneiT Toppuuerm https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(HEPHOTO
44 JaBJIEHUS OT BI)ICOTIE)HI;I{ YpPOBHEM bubnmorexa [TOK
https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bbapomertp-anepoun. AtmochepHoe bubnuorexa [JOK
JIABJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemrenue 3agad mo reMme
"AtMmocdepHoe naBieHue"
JlelicTBUE )KUJIKOCTH U Ta3a Ha
47 MIOTPY’KEHHOE B HUX TEJO. Bubamorexa [JOK
https://m.edsoo.ru/ff0a3276
ApxumMmenoBa cuia
JlaGopaTtopHnast pabota
48 «OmnpeneneHre BITATKABAIOIICH bubnuoreka [IOK
CHUJIbI, IEVCTBYIOIIECH Ha TETO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUIAKOCTH)»
JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
49 Tejia B BoJe oT 00béMa bubnnorexa [IOK
5 https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KUAKOCTb YacTU
Tena»
50 [InaBanue Ten bubmorexa HOK
https://m.edsoo.ru/ff0a3a96
51 JlaGopaTopHas pabota

"KoHcTpynpoBaHue apeomMeTpa Wi



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

KOHCTPYMPOBAHHE JIOAKU U
OlpenesicHue e€
rpy30M0abEMHOCTH "

52

Pemrenue 3anad o remam:
«IInaBanue cynos.
BosngyxomiaBanuey, «/laBienue
TBEPAbIX TN, )KUAKOCTEN U ra30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanudeckast pabora

bubmmoreka [{OK
https://m.edsoo.ru/ff0a3f82

54

MomuocTts. EquHUNEI MOIITHOCTH

bu6moreka [IOK
https://m.edsoo.ru/ff0a3f82

55

Ypok-uccnenoBanue "Pacuér
MOIIHOCTH, pa3BUBAEMOM MpPHU
noanéMe o Jecrtauiie"”

56

[Ipoctbie MexaHnu3mbl. Poryar.
PaBHOBecue cuil Ha ppryare

57

KonTponbnas pabora no teme
«/laBnenue TBepABIX TEN,
KUAKOCTEH U ra3oBy /
Bcepoccuiickas npoBepoyHast
pabota

58

PesepBHrlit ypok. Pabora ¢
TeKcTaMu 1o TeMe «JlaBnenue
TBEPABIX TEN, JKUAKOCTEH U ra30B»
/ Beepoccuiickas mpoBepoyYHas
pabota

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4ffe

59

Peruaru B TCXHHUKCE, 6BITy )51

0.5

bu6mmoreka [JOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

npupoje. Jlabopatopuas pabora
«HccnenoBanue ycnoBHil
PaBHOBCCHA pblyara»

https://m.edsoo.ru/ff0a478e

60

Pemenue 3amay 1o teme «Y CI0BUA
paBHOBGCI/Iﬂ pmqara»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

Koadpunuent noneznoro
NEUCTBUSI MEXaHU3Ma.
Jlaboparopnas padota «3mepenue
KII/] HaKJIOHHOM MJIOCKOCTH»

0.5

62

Pemenne 3agau o teme "Pabora,
mortHocTh, KIT"

bu6moreka [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexanundeckast SHEpTHsl.
Kunernyeckas 1 noTeHUMAIbHAS
SHEprus

bu6moreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHSI MEXaHUYECKOU
SHEpPruu

bu6moreka [IOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT T10 TEME
"DKcepuMEHTAIbHOE
ompeeIcHue N3MECHEHUS
KUHETHYECKOM 1 MOTESHIIHAIbHOMN
SHEPTHH MPHU CKATHIBAHUH TEJIa TI0
HaKJIOHHOH IIOCKOCTH"

66

KonTtponbHas paboTa o Teme
«PaboTa ¥ MOIIHOCTH. DHEPIHsH»

67

PezepHblit ypok. Pabota ¢
TEKCTaMH I10 TeMe "MexXxaHnuecKoe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ee6



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

nBmwxkenne"

PesepBHblii ypok. Pabora ¢

68 TeKcTaMH 110 TeMe "PaboTa. 1
MoiHOCTb. DHEprus"
OBUIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME




8 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka KonTposbubie | IIpakTnueckue
n/n Bcero H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoThI padoThI
pecypcsl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KMHETHYECKOM 1 bubnuorexa [JOK
TEOPUH U UX OTBITHBIE https://m.edsoo.ru/ff0a5256
TTOITBEPK ICHUSI
9 Macca u pazmep aTOMOB H 1
MOJIEKYI
Monenu TBEpIOTO, KUAKOTO U
. bu6moreka [IOK
3 ra3z000pa3HOro COCTOSTHUMN 1
https://m.edsoo.ru/ff0a540e
BEIECTBA
OObsicHEHHE CBOMCTB TBEPIOTO,
AKHUJKOTO U ra3000pa3HoOro
4 COCTOSIHUH BEIIECTBA HA OCHOBE 1
MOJIOKEHUI MOJIEKYJISPHO-
KMHETUYECKOU Teopuu
5 Kpucrammmaeckue u amopdabie 1 bubnunoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
5 CmauvBaHuE U KallWJUISIPHOCTb. 1 bubnunoreka [JOK
IToBEpXHOCTHOE HATsHKEHUE https://m.edsoo.ru/ff0a5530
bu6mmoreka [JOK
7 TemoBoe pacmmpeHue u cxxarue 1

https://m.edsoo.ru/ff0a5a26



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

Temneparypa. CBs3b TEMIIEPATYPbI

8 CO CKOPOCTBIO TEIJIOBOTO
JIBUYKCHUS 9aCTHI]

9 Buyrpennss sneprusi. Crioco0bl bubnuorexa [JOK
VM3MEHEHUs BHYTPEHHEN SHEPTUH https://m.edsoo.ru/ff0a5c60

bubmmoreka [{OK

10 Brget Tenonepena https://m.edsoo.ru/ff0a6412
VYpok-koHpepeHus
"[IpakTHUecKO€ HCMOJIb30BaHUE

11 TEMIOBEIX CBOMICTB BEIIECTB U bubmorexa HOK

https://m.edsoo.ru/ff0a65c0
MaTepHuasoB B IEISIX
sHeprocOepexxeHus"

12 KoaunuecTBo TemnoTtsl. Y aenbHas bubnuorexa [JOK
TEIIIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHEHHE TEIUIOBOTO OasiaHca.

13 TennooOmeH U TeminoBoe Bubmmorexa [JOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopaTopHas pabota

14 "UccnenoBanue sBICHUS bubmuoreka [JOK
TEII000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U ropsiueit BobI"

Pacuer konuyecTBa TEIIOTHL,

15 HE0OXO0IUMMOTO ISl HATPEBAHUS
TeJa U BBIACNSEMOT0 UM MPU
OXJTAKJICHUH

16 JlaGopaTopHas pabora bubnuorexa [IOK

"Onpenenenue yaeabHOU

https://m.edsoo.ru/ff0a6bb0



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0

TEIUIOEMKOCTH BelecTa"

DHeprus TOIUBa. Y IeiabHas

bu6mmoreka [IOK

17
TEIIOTa CTOPaHus https://m.edsoo.ru/ff0a7b5a
IInaBnenue u oTBEp/IcBaHUE

18 KPUCTATINYECKUX IT)eJI VY nenpHas bubnmorexa [TOK

P ' https://m.edsoo.ru/ff0a71d2
TETUTIOTA TUTABJICHUS
JlaGoparopnas pabota
19 "OnpeneneHne yaeabHOW TeTIOThI bubmorexa HOK
P y” https://m.edsoo.ru/ff0a72fe
TIJIABJICHUS JIbAa

20 [TapoobOpazoBaHue 1 KOHJIEHCAIHSI. bubnuoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHas Temiora
nmapooOpa30BaHMs ¥ KOHJICHCAIIUH.

21 3aBUCUMOCTb TEMITEPATYPHI bubmorexa [OK

https://m.edsoo.ru/ff0a786¢c
KHUIIEHUSI OT aTMOC(EpHOTO
TaBJICHUS
Bnaxxnocts Bo3myxa.

99 JlaGopaTopHas pabota bubnuoreka [JOK
"OnpeneneHue OTHOCUTEIIbHOM https://m.edsoo.ru/ff0a7628
BJIAKHOCTH BO3ayxa"

93 Pemenue 3agau Ha onpeencHue
BIIQYKHOCTH BO3/yXa
[TpuHIHIIBEI PaOOTHI TEIJIOBBIX

24 nsurateneif. [lapoBas TypOuHa.

JIBurarens BHYTPEHHETO CTOpaHUs
25 KIIJ] TerymoBoro aBuratessi. bubmuoreka [JOK



https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

TennoBbie JABUTraTCIIv U 3aluTa
OKpYKarolel cpeibl

https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMsI U MIPEBPALLEHUS
OHCPTIHH B TCIJIOBBIX ITPOLECCaxX

27

IToaroroBka Kk KOHTPOJIBHON
pabore o Teme "TerioBbie
sBieHus. lI3MeHeHue arperaTHbIX
COCTOSIHUII BemlecTBa"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a83f2

28

KonTposshas pabora no teme
"TermnoBble sBiaeHUs. U3MeHeHne
arperaTHeIX COCTOSIHHI BemecTa"

bu6moreka [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpuzanus e [[Ba poga
AIIEKTPUYECKHX 3apsI0B

30

Ypok-uccienoBaHue
"DnexTpuzanus Tea UHAYKIUEH 1
MpU CONMPUKOCHOBEHUM "

31

B3anmoperictBue 3apsoKeHHBIX TEII.
3akoH Kynona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DIJIEKTPUYECKOE MOJIE.
HanpsikeHHOCTD 3JIeKTPUYECKOTO
nosist. [IpuHIun cynepno3unuu
AIIEKTPUYECKHUX MOJIeH

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8ala

33

Hocurenu QJICKTPHUYCCKHX 3apsa0B.

OnemeHTapHbIN 3apsag. CTpoeHue
aToma

34

HpOBOI[HI/IKI/I " JUSJICKTPUKHU.

bu6mmoreka [JOK



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
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3aKOH COXpaHEHMsI
ANEKTPUUECKOT0 3apsa

https://m.edsoo.ru/ff0a8ef6

Pemenue 3agau Ha npuMeHEHUE

bu6mmoreka [IOK

35
CBOMCTB 2JIEKTPUYECKUX 3apsA0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUH TOK, YCIOBUS €TI0

36 cymiectBoBaHus. VcTOUHUKH bubmorexa HOK

ym ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JleficTBUSI DIEKTPUIECKOTO TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "Jlelicteue

38 AJIEKTPUIECKOTO TTOJISI Ha 1
IIPOBOJIHUKY U IUDJIEKTPUKH"

39 DJIEKTPUYECKHUI TOK B METaJLIaxX, bubnuoreka [IOK
JKAIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DJIEKTpUYECKas LEb U €€
COCTaBHBIE YaCTH
Cuna Toka. JlabopaTopHas pabora

41 "N3mepenue u peryinpoBaHue 0.5 bubmmorexa [JOK

P | PETYIHP ' https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
DIEKTPUUYECKOE HAMPSIKEHHE.

42 Boasrmerp. JlaboparopHas paboTa 05 bubnunoreka [JOK
"U3mepeHue u peryaupoBaHue ' https://m.edsoo.ru/ff0a%e14
HanpspKeHus"

ComnpoTuBieHHe MPOBOJHHKA.
bu6mmoreka [JOK
43 VY enbHOE CONPOTUBIICHHE

BCIICCTBA

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a8ef6
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Jlaboparopnast pabota
"3aBUCUMOCTD JIEKTPUUYECKOTO

44 COIIPOTHUBIICHHUS ITPOBOJIHHUKA OT bubmmorexa [HOK
https://m.edsoo.ru/ff0aa738

€ro JUTMHBI, TUTOLIAH MOIIEPEYHOTO
ceueHus u matepuana"
3aBUCUMOCTD CUJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma 1is bubmmorexa [OK

https://m.edsoo.ru/ff0aad4a

y4acTKa Ienu
JlabopaTtopHnas pabota
"HccnenoBanue 3aBUCUMOCTH

46 CHUJIBI TOKA, UIYILIETO Yepe3 bubnuorexa [JOK
pE3UCTOP, OT CONMPOTUBIICHUS https://m.edsoo.ru/ff0aa04e
pe3UCTOpa U HANIPSKEHUS HA
pe3ucrope"
IlocnenoBarenpHOE U

47 napajuieIbHOE COCTUHCHUS
IIPOBOTHUKOB
JlaGopaTtopHnas pabora "IIpoBepka

48 MpaBuia CJIOKEHUS HaIPSKEHUI bubnuoreka [JOK
MPY MOCJIEI0BATEIILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOpPOB"
Jlaboparopnas padota "[IpoBepka

49 MIpaBUJIa JUIS CUJIBI TOKA MPU bubnunoreka [JOK
NnapajjieIbHOM COCIMHEHUHN https://m.edsoo.ru/ff0aadle
pe3uctopos”

50 Pemrenue 3agau Ha npuMeHeHUe bu6mmoreka [JOK

3akoHa Oma AJId pa3JIn4HOIro

https://m.edsoo.ru/ff0aaf8a
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COCAMHCHUA IMTPOBOAHUKOB

PaGoTa 1 MOLIHOCTH

ol ANEKTPUUECKOTO TOKA. 3aKOH brbamorexa [OK
Jixoyna-Jlenma https://m.edsoo.ru/ff0ab124
JlaGoparopnast pabota

52 "Onpenenenne padboOThI U Et?i?;;T:;(si?g/I:anb%O
MOIIHOCTH JJIEKTPHYECKOTO TOKA" T '
DNEeKTPUUYECKUE LIETIH U

53 MOTPEOUTENN NEKTPUUECKON bubnuoreka [IOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKaHUE

54 [TocTosIHHBIC MarHUTHI, HX
B3anMO/IeIiCTBUE

55 VYpok-uccnenoanue "N3yuenne bubnuoreka [IOK
10JIEN MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnuTHoe noJsie. MarautHoe

56 oJjie 3eMJIA U €ro 3HaYEHUE UL bubmorexa [TOK
KUHI 1A Serie https://m.edsoo.ru/ff0acOba
[ToaroToBka Kk KOHTPOJBLHOM
paboTte no Teme "DIeKTpUUecKue

57 3aps/ibl. 3apsyKEHHBIE TEJa U UX ]f?tI::sJ'I/I;Ir(r)lT:cIiﬁ)c])lS/I:anb Pc
B3aumoaeiicTBus. [I0CTOSTHHBIN o '
AJIEKTPUYECKUN TOK"

KonTpompHas paboTa no Teme
58 "DneKkTpudecKue 3apsapl. Bubmmorexa LIOK

3ap$[)KeHHLIC TCJIa U UX

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0ab124
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B3aumoaercTBus. IloCcTOSTHHBIN
AIIEKTpUYECKHid TOK" /
Bcepoccuiickas npoBepoyHas
pabora

59

PesepBHblii ypok. Pabota ¢
TekctaMu 1o TeMe "[locTosIHHBIM
ANIEKTPUYECKHM TOK" /
Bcepoccuiickas npoBepoyHas
paborta

bubmmoreka [{OK
https://m.edsoo.ru/ff0acdc6

60

OmneiT Dpcrena. MarauTHoe moJie
AIEKTPUYECKOTO TOKa MaruutHoe
ITOJIC KaTYIIKH C TOKOM

bu6moreka [IOK
https://m.edsoo.ru/ff0acld2

61

[IpuMeHeHne >IEKTPOMArHiTOB B
texHuke. Jlaboparopnas pabora
"U3ydyeHue nelcTBUS MarHUTHOTO
0JI HA MPOBOJIHUK C TOKOM"

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTpOABUTATENb OCTOSIHHOTO
Toka. Mcnonbs3zoBanue
AIIEKTPOABUTaTENNe B TEXHUUECKUX
yCTpOIICTBaxX U Ha TPAHCHOPTE.
JlaGoparopnas pabora
"KoHcTpynpoBaHue u u3yueHue
paboTHI AMEeKTpoABUTaTE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiThl Papajes. 3aKoH
ANEKTPOMAarHUTHOM MHIYKIUU.
IIpasuio Jlenua

64

OnekrporeHeparop. CriocoObl



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

MOJTyYEHUS DIEKTPUIECKONH
SHEpPruu. DJIEKTPOCTAHLIUN Ha
BO300HOBIISIEMBIX UCTOYHUKAX
SHEPTUU

65

IToaroroBka Kk KOHTPOJIBLHON
paboTte 1o Teme "DIeKTpuUecKue u
MarHuTHBIE SIBJICHUS"

66

KonTponbHas pabora no teme
"DNeKTpuYECKUEe U MarHUTHHIE
sIBTICHUS "

bu6mmoreka [{OK
https://m.edsoo.ru/ff0acbh14

67

PesepBHrlit ypok. Pabota ¢
TekcTaMu o TeMe ""TerioBbie
SIBJIEHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accse

68

PesepBubIit ypok. Pabora ¢
TEKCTaMH I10 TeMe "MarduTHeIe
SIBJIEHUS"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

145
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITIPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeIbHOI MPOrPaMMBbI OCHOBHOT'O 00111ero
o0pa3zoBaHus

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiinyaTth ABJICHHUA IO OMHUCAHUIO UX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBCE OIIBITOB, IECMOHCTPUPYIOIUX JAHHOC (1)I/I3I/II-IGCKOG SABJICHUC

1.3

pacrno3HaBaTh MPOSBIEHUE H3YYEHHBIX (U3NYECKUX SIBICHUH B
OKpYXalollleM MHUpe, B TOM 4HCIEe (QU3NYECKHUE SBICHUS B
NpHUpOJe, TPH OSTOM TMEPEBOAWTh NPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIC CBOWCTBA  (MPU3HAKH)

(bUBUYECKUX SIBJICHUHN

1.4

OTHCHIBaTh M3y4EHHbIE CBOMCTBA TeNl M (PU3WYECKHE SBIICHUSA,
UCHOJIB3Ysl (U3UYECKUE BEJIMYMHBI, NPU OMHCAHUU TPABUIBHO
TPaKTOBaTh (DU3MYECKUN CMBICI HCIOIb3YyEeMbIX BEJIUYUH, HUX
0o003HaYeHHs] M EOUHHLBI (PU3MYECKUX BEJIWYHMH, HAXOJIUTh
(hopMyIbl, CBS3bIBAIOLINE JAHHYIO (PU3UYECKYIO BEIUYUHY C
JPYTMMU  BEJIMYMHAMH,  CTPOUTHh  TIpaUKHd  H3YUYEHHBIX

3aBUCUMOCTEH (bHSI/I‘ICCKI/IX BCINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IG SABJICHHUA H
IIPOLECChl, HUCIIOJBb3ysd H3YUCHHBIC 3aKOHBbI, IIpU 3TOM [1aBaTb
CJIOBECHYIO (I)OpMyJ'II/IpOBKy 3aKOHa u 3al1uChbIBaTh €ro

MAaTEMaTUUCCKOC BBIPAKCHUC

1.6

OOBSACHATH (I)H3I/I‘ICCKI/IC SABJICHUS, ITIPOLECCHI U CBOICTBa TCJI, B TOM
YUCJI€ U B KOHTCKCTC CI/ITyaI_II/Iﬁ IMMPAKTUKO-OPUCHTUPOBAHHOT'O
XapakTepa: BBIABIATH NPUYNHHO-CICACTBCHHBIC CBA3HU, CTPOUTH

oObsicHeHne M3 1 — 2 jormyeckux IIaroB ¢ omopod Ha 1 — 2




M3YYEHHBIX CBOMCTBA (PM3MUYECKHUX SBICHUH, (PU3NUYECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTU

1.7

pemiath pacu€THble 3a7auu B 1 — 2 1elicTBUS, UCHIOJIB3Ys 3aKOHBI U
(dbopmynbl, CBs3bIBaOIME (PU3MUECKUE BEIMYMHBI: Ha OCHOBE
aHajM3a yCIIOBMS 3aJa4yM  3allUChIBaTh KPAaTKOE  YCJIOBHE,
HOJICTABIISATh (PU3UUECKUE BEIWYMHBI B (POPMYJBI M TPOBOIUTH
pacuérel, HAXOAWTHb CIPABOYHBIE JaHHbIE, HEOOXOAMMBIE IS
peumieHuss  3aAad, OLEHUBATH PEATUCTUYHOCTH  IOJYyYEHHOH

(bU3UYECKO BETUYHHBI

1.8

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PEIIUTH MPHU MOMOLIU
(1)I/ISI/I‘~IGCKI/IX METOO0OB, B OIIMCaHHUHW HUCCICAOBAHUSA BBIJCIIATH
MpoBepsieMoe  NPEINoJioKeHne  (TUMoTe3y), pa3iauyaTth U
HUHTCPHIPECTUPOBATH HOJ'Iy‘—I&HHBIfI pE3yiabTaT, HAXOJAUTH OILIIMOKHU B

XOJE€ OIIbITa, A€JaThb BBIBOJLI IO €TI0 pE3yJIbTaTaM

1.9

IIPOBOAUTE OIIBITBEI ITO Ha6J'IIO}IeHI/II-O (1)I/I3I/II-IGCKI/IX SIBJICHUU WJIH
(U3UYEeCKUX  CBOWCTB Tell: (OPMYJIHPOBATH  MPOBEPSEMBIC
MPENOJIOKEeHNs, COOMpaTh YCTAaHOBKY W3 TIPEJIOKESHHOTO
0o0OpyIOBaHUs, 3alUCBHIBATH XOJ OMNbITa H  (HOPMYTHpPOBATH

BBIBO/JbI

1.10

BBITIOJIHATH MPSIMbIE U3MEPEHHUS C UCIOJIB30BAHUEM aHAJIOTOBBIX U
U (GPOBBIX MPUOOPOB, 3aIUCHIBATH MTOKA3aHUS PUOOPOB C YUETOM

3a/ITAaHHOM a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

IIPOBOAUTH HMCCJICIOBAHHUE 3aBHCHMOCTHU OHHOﬁ (1)I/ISI/II‘ICCKOI7I
BCJIIMYHUHBI OT I[perﬁ C HCIIOJIb30BAHHUEM IIPSAMBIX I/I3MepeHPII>'I,
Y4aCTBOBATH B IIJIAHUPOBAHUU yqe6H0r0 HCCJICAOBAHUA, CO6I/IpaTL
YCTAHOBKY U BbBIMNOJIHATE HU3MEPCHUA, CICAYsS NPCHAIIOKCHHOMY
IJI1aHy, (bHKCHpOBaTb PE3YJIbTAThI HOHy‘lGHHOﬁ 3aBUCUMOCTH
(1)I/ISI/I‘IGCKI/IX BCJIMYMH B BUAC ITPCIIOKCHHBIX Ta6J'II/II_[ n Fpa(bI/IKOB,

ACJIaTh BBIBOABI 11O PE3yJjIbTaTaM HCCICAOBAHUA

1.12

IMPOBOANUTH KOCBCHHLIC NU3MCPCHUA q)HSH‘leCKI/IX BCJIIMYHMH, CIICAYA
npez[nox(eHHoﬁ HUHCTPYKOUH: TIpU  BBINNOJIHCHUHA H3MepeHHI>i
CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHHUC

HCKOMOH BEIUYHMHEI




1.13

coOmoIaTh MpaBWiIa TEXHUKM OE30MAaCHOCTH TMpH paboTe ¢

1a00paTOpPHBIM 000PYI0BaHUEM

1.14

yKa3bplBaTh MPUHIMIBI JEUCTBUS NPUOOPOB M TEXHUYECKHX
YCTPOMCTB, XapaKTepU30BaTh MPHUHLMIBI JACHCTBUS W3Yy4EHHBIX
npruOOPOB M TEXHUYECKUX YCTPOHCTB C MOMOIIBIO MX OTHCAaHUS,
UCTIOJNB3YSl 3HAaHUS O CBOWMCTBAaX (PU3MYECKWX SBICHUH U

HeoOX0oMMbIe (PU3HUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOJUTh TpUMEpPHl (HAXOAUTh HHPOpPMALUIO O MpHUMEpax)
MPaKTUYECKOIO  HUCIOJb30BaHUSA  (U3WYECKUX  3HAHUH B
MOBCEHEBHON JKM3HM JuId oOecnedyeHuss Oe30MacHOCTH MpH
oOpalieHuH ¢ nOpubopaMu UM TEXHUUYECKHMHU YCTPOWCTBAMH,
COXPAaHEHHUS 3JIOPOBbS U COONIOEHUS HOPM HKOJIOTHYECKOTO

MOBEACHUS B OKPYKAIOIIEN cpefie

1.16

OCYILIECTBIISITH OTOOpP UCTOYHHUKOB MH(opmanuu B cetu MHTepHET
B COOTBETCTBUHM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCS 3HaHUHM U MyTEM CpaBHEHUS pa3IMYHbIX UCTOYHUKOB
BBIIEIIATh MHPOPMALIUIO, KOTOpas SIBJISETCS MPOTUBOPEUMBON MIIH

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCIO0JIb30BATh npu BBITMIOJTHEHUH y4eOHBIX 3a/laHui
HAyYHOTIOMYJISIPHYIO  JIUTEpaTypy (puU3MUecKoro conaep:kaHus,
CIpaBOYHBbIE MaTepHallbl, pecypchl cetu VIHTepHeT, BiIaIeTh
npuéMaMM ~ KOHCIIEKTHpPOBaHHUS  TEKCTa,  MpeoOpazoBaHUs

uH(GOPMAIIMU U3 OJTHOM 3HAKOBOU CUCTEMBI B JPYTYIO

1.18

CO3/1aBaTh COOCTBEHHbIE KpaTKUE IHMCbMEHHbIE U  YCTHBIE
coOOlIeHUss Ha OCHOBE 2 — 3 HCTOYHUKOB HMH(pOpMaLUU
(¢u3nyeckoro coiepkaHus, B TOM 4HCIe IyOJIMYHO JernaTh
KpaTKue COOOLIEHHsI O pe3yiabTaTax IPOEKTOB WIN Y4eOHBIX
UCCIIEIOBAaHHM, NMPU 3TOM TPAMOTHO MCIIOJIb30BaTh W3Yy4EHHbIH
NOHATUIHBIN  ammapar  Kypca  (U3HMKHM,  CONPOBOXKIATb

BBICTYIUICHUC Hpe3eHTaI.[HefI

1.19

Ipu BBITIOJTHCHU U y‘Ie6HBIX IMPOCKTOB 151 HCCJIeIOBaHUM
pacipeaciiaTb 0053aHHOCTH B rpymmne B COOTBCTCTBHU C
INOCTAaBJICHHBIMHU 3aJadaMH, CJICIUTh 3a BbIIIOJIHCHHECM IIJIaHA

ﬂeﬁCTBHﬁ, aJICKBATHO  OLCHUBATH COOCTBEHHBIH BKJIad B




ACATCIBbHOCTD T'pPYIIIIHI, BBICTpAanNBaTb KOMMYHHUKAaTUBHOC

B3aUMOJICCTBUE, YYUTBIBAsI MHEHHUE OKPYKAIOIIMX

8 KUIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIA
o0pa3oBaTeIbHOIi MPOrpaMMBbI OCHOBHOI'O 00111er0
o0pa3zoBaHus

1.1

HCITIOJIB30BaTh NOHATHA

1.2

pasiinviaTth ABJICHHA IO OMUCAHUIO UX XAPAKTCPHBIX CBOMCTB ¥ Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIMIUX JAHHOC (i)I/ISI/I‘IeCKOG SIBJICHHUC

1.3

pacrno3HaBaTh MPOSBIEHUE H3YYEHHBIX (U3NYECKUX SIBICHUH B
OKpY)KaloIlleM MHpe, B TOM 4Hcle (U3NUECKUE SBICHUS B
NpUpoJe, TMPH OTOM [EPEBOJAUTH MPAKTUYECKYI0 3a7ady B
yueOHYI0, BBIJENATh CYIIECTBEHHbIE CBOWCTBA  (MPU3HAKHU)

(bUBUYECKUX SIBJICHUHN

1.4

OTHCHIBaTh M3y4EHHbIE CBOMCTBA TeNl M (PU3UYECKHUE SBIICHUS,
UCTONIB3YS (M3UYECKHE BEIWYHMHBI, MPHU OMUCAHUM MPABUIBHO
TpakTOBaThb (U3UYECKUH CMBICI  HCIOJIB3YEMBIX  BEIUYHH,
0003HaYeHHs] W EOUHULBI (PU3UYECKHX BEIUYMH, HAXOJUTh
(opMyIbl, CBS3bIBAIOLINE JAHHYIO (PU3UYECKYIO BEIUYUHY C
JPYTMMU  BEJIMYUMHAMH,  CTPOUTHh  TIpaUKHd  H3YUYEHHBIX

3aBHCHUMOCTEH (bI/I3I/I‘IeCKI/IX BCJIMYUH

1.5

XapaKTCPHU30BaATb CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IG SABJICHHUA H
IIPOLECChl, HUCIIOJBb3ysd H3YUCHHBIC 3aKOHBbI, IIpU 3TOM [1aBaTb
CJIOBECHYHO (bOpMy.]'IPIpOBKy 3aKOHa u 3al1iuChbIBaTh €ro

MAaTCMaTH4YCCKOC BbIPAKCHUC

1.6

O0OBICHATH (PU3NUYECKHUE MPOLIECCH U CBOMCTBA TEIl, B TOM YHCIIE H
B KOHTEKCTE CUTYallMi MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa:
BBISIBJISITH TIPUUMHHO-CJICICTBEHHBIE CBSI3HU, CTPOUTH OOBSICHEHUE
u3 1 — 2 Joruyeckux mIaroB C MOMOIIbIO | — 2 M3y4eHHBIX
cBOMcTBa (u3MuUecKUX sBNEHUM, (U3MUECKUX 3aKOHA HIIU

3aKOHOMCPHOCTH




1.7

pemarh pacu€THble 3a7auu B 2 — 3 1E€NCTBUSA, UCIIOJIb3Ys 3aKOHBI U
(dopmynbl, CBs3bIBaOIME (U3MUECKUE BEIWYMHBI: Ha OCHOBE
aHaly3a YCJIOBHS 3aa4M 3allUChIBATh KPATKOE YCIIOBUE, BBISABIATH
HEJOCTAaTOK JAHHBIX JUISl PELICHUs 3aJaud, BbIOMpATh 3aKOHbBI U
(bopmyIbl, HEOOXOAUMBIE ISt €€ PEeUIeHHUs], TPOBOJIUTH PACUETHI U
CpPaBHMBAaTh IIOJIyYEHHOE 3HaYeHHE (U3MUECKON BEIUYUHBI C

HN3BE€CTHBIMU JaHHbBIMH

1.8

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PELINUTh MPH HOMOIIH
(u3MUeCKUX METOJOB, HCIHOJb3Yysl OINHUCAaHUE MCCIEA0BAHMUS,
BBIJIEIIATH IIPOBEPSIEMOE IIPEATOJIOKECHHE, OLICHUBATh
MIPAaBWJIBHOCTh TOPSIIKA TPOBEJCHUS MCCIECIOBAHUS, JENaTh

BBIBO/IbI

1.9

MPOBOJIUTH OMBITHI MO HAOIIOACHHUIO (DU3UUYECKUX SIBICHUU WITH
(bu3UYecCKuX  CBOWCTB Tel: (GOPMYIHPOBATH IMPOBEPSEMBIE
MPEAMNOJIOKEHHUS, COOMpPAaTh YCTAaHOBKY U3 MPEMIOKEHHOTO

000pyI0BaHNs, OTUCHIBAThH XOJ1 ONbITa U (POPMYIHPOBATH BHIBO/IBI

1.10

BBITIOJIHATH MPSIMBbIE MU3MEPEHUS C UCIHOJIh30BAHHMEM aHAJIOTOBBIX
npuOOpoB U  JATYUKOB (UBMYECKUX BEJIWYMH, CpPaBHUBATH
pe3ynbTaThl HM3MEpPEHUH ¢ y4€TOM 3aJlaHHON  aOCOJIOTHOM

MOTPEIIHOCTH

1.11

OPOBOAMUTH HCCIIEJOBAHHE 3aBUCHMOCTH OJHOM  (hu3nueckoit
BEJIMYMHBI OT JAPYroM C HCIHOJIb30BAHHUEM IMPSAMBIX H3MEpPEHUMN:
IUIAHUPOBATh HCCIEAOBaHUE, COOUpaTh YCTAHOBKY M BBIIOJHSTH
U3MEpEHUs, Cliefys MPeajoKeHHOMY IUIaHy, (DUKCHpOBaTh
pe3ynapTaThl IMOJYYEHHON 3aBUCUMOCTH B BHUAE Tabiull U

l"pa(bI/IKOB, ACJIaThb BBIBOJBI IO pE3YJIbTaTaM UCCIICAOBAHUA

1.12

IMPOBOANTL  KOCBCHHBIC  H3MCPCHHA (I)I/I3I/I‘ICCKI/IX BCIINYHNH:
IJIaHUPOBATb HU3MCPCHMUA, C06I/IpaTB OKCIICPUMCHTAJIbHYIO
YCTAHOBKY, CJCAyA HpeHHO)KeHHOﬁ HWHCTPYKIHUH, U BBIYHUCIATH

3HAYCHUEC BCIINYNHBI

1.13

CO6J'IIO,Z[aTL IpaBHJia TCXHUKU 0€30IMacHOCTH npu pa60Te C

1a00paTOpPHBIM 000PYIOBaHUEM

1.14

XapaKTCPU30BaTb NPUHIUIIBI JeicTBUA HN3YYCHHBIX HpI/I60pOB n




TEXHUYECKUX YCTPOMCTB C ONOPOM HA HMX OMMUCAHUA, UCIOJb3YA
3HaHHUSI O CBOMCTBaX (PU3MYECKHX SBICHUH H HEOOXOIUMbIC

¢du3nveckrne 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh IIPOCTbIE  TEXHUYECKUE ycTpoiictBa U
U3MEpUTEIIbHBIE TPUOOPHI 110 CXEMAM M CXEMAaTUYHBIM PUCYHKaM,
COCTaBJIATh CXEMBI NEKTPUUECKUX LIENEH C MOCIEA0BATEIbHbIM U
NapajyIeIbHbIM COCAMHEHUEM JJIEMEHTOB, pa3indas YCIOBHBIC

0003Ha4YeHMsI FTIEMEHTOB AIEKTPUUECKUX IIeTel

1.16

MPUBOJUTE TpUMEpPHl (HAXOAUTh HHPOPMALUI0 O MPUMEPAX)
MPaKTUYECKOIO  HUCIOJIb30BaHUSA  (U3WYECKUX  3HAHUH B
MOBCEIHEBHON JKM3HM JuId oOecnedyeHus Oe30MacHOCTH MpU
oOpalleHUH C NOpubopaMud U TEXHUYECKHMHU YCTPOWCTBAMU,
COXPAaHEHHUS 3JIOPOBbS U COONIONEHUS HOPM HKOJIOTHUECKOTO

MOBEACHUS B OKPYKAIOIIEN cpelie

1.17

OCYIIECTBIISATh TIOMCK MH(pOpManuu (PU3NIECKOTO COJEpKaHUS B
cetu HMHTepHET, Ha OCHOBE HMEIOIIMXCA 3HAHUM H IYTEM
CpaBHEHHUS JOTIOTHUTEIBHBIX HCTOYHUKOB BBIIETIATH
nHpopMalnio, KOTOpas SBISETCS MPOTUBOPEUMBON WM MOXKET

OBITH HEJIOCTOBEPHOU

1.18

UCIIOJIb30BaTh IMPHU BBINOJHEHUN Y4YEOHBIX 3aJaHUil Hay4YHO-
HOMYJISPHYIO JUTEPATypy PU3NYECKOTO COJIEp>KaHusl, CIIPaBOYHbIE
MaTepuaibl, pecypchl cetu VHTepHeT, BiageTh npuéMaMu
KOHCIIEKTUPOBAHUSL TEKCTa, MpeoOpa3oBaHus UHPOpMaLUU U3

OJIHOM 3HAKOBOW CUCTEMBI B JPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC IMCHMCHHBIC W KpaTKUE YCTHBIC
cooOmieHus, 0000mas nHpopMaIuoo U3 HECKOJbKUX HCTOYHHUKOB
(U3NYECKOTO COJCPKAHUS, B TOM YHCIIE MyOJIMYHO MPEICTABISATh
pe3y/nbTaThl MPOEKTHOW WIIM HUCCIEIOBATEIbCKOW JCATEIBHOCTH,
Opyd 3TOM TPaMOTHO HCIMOJIb30BaTh W3YUEHHBIM MOHATHHHBIN
anmapaT  Kypca  (U3HMKH,  CONPOBOXKAATh  BBICTYILICHUE

Ipe3eHTaluen

1.20

Ipu BBITIOJTHCHU U y‘Ie6HHX IMPOCKTOB 151 HCCJIeIOBaHUM
(I)I/I3I/I‘-ICCKI/IX npouecCoOB PACHpCACIIATh 0053aHHOCTH B Tpymnmc B

COOTBETCTBMM C IIOCTABJICHHBIMHU  3aJadyaMu, CJICOAUTh 3a




BBINOJIHEHUEM IIAHA JEUCTBUIA U KOPPEKTUPOBATH €r0, aICKBATHO
OIICHUBATh COOCTBEHHBIM BKIAJ B JCATCIBHOCTH TPYIIIHI,
BBICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJIECHCTBUE, MPOSIBIASL

TFOTOBHOCTb pa3pelaTh KOHPIUKTbI

7 KIIACC

Kon
pasaena

Kon
ITpoBepsiemble 3J1eMEHThbI COIEPKAHUSA
3JIeMeHTa

®U3UKA U EE POJIb B IO3HAHWU OKPYXXAIOIIETO MHUPA

®usnka — Hayka O INpupoje. SIBieHus npuUpoJBb.
1.1 duszndeckre SBICHUSA. MEXaHWMYCCKHE, TEIUIOBEIE,

OJICKTPUYCCKHUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC

Oduznyeckue BenWYUHBL. M3mepeHue Qusnueckux
1.2 BennunH. @Dusnueckne mnpubopsl. IlorpentHocTsh

n3MepeHnil. MexxayHapoaHas CUCTEMA €IUHUIL

EcrecTBeHHOHAYUYHBIN METOI O3HAHUS:
13 HaOJIIOZICHWE, TIOCTAaHOBKAa  HAy4yHOTO  BOIpOCaA,
BBIJIBIDKEHUE THUIIOTE3, AIKCIEPUMEHT IO TIPOBEPKE

THUIIOTE3, 00BsACHEHHE Ha6J'IIOI[aeMOFO SIBJICHU A

Onucanne (PU3NUECKUX SBJICHUH C  TMOMOIIBIO
1.4 .
MoOJeIen

[TpakTrueckue pabOTHI:

#H##Par###lI3MepeHne pacCTOSTHUM.
###Par###3mepenne o0bEMa KUIKOCTH M TBEPJIOTO
1.5 Tena.

###Par###Onpenenenue pa3sMepoB MallbIX Tell.
###Par###113mMepeHne TeMrieparypbl IpU IOMOIIU

KUAKOCTHOTO TECPMOMETpPA U NaTHHUKaA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEILIIECTBA

###Par###(CTpoeHne BEIeCTBAa: aTOMBI U MOJIEKYJIBI,
2.1 uxX paszMepbl. ONBITHI, J0Ka3bIBAIOLINE IUCKPETHOE

CTPOCHHC BCIICCTBA




2.2

#H#Par### ]| pmkenne dactun  BemiectBa.  CBS3b
CKOPOCTH JBIDKCHHUS YacTHUIl C TEeMIIepaTypoil.

BpoynoBckoe nBuxenue, muddysus

2.3

B3aI/IMOI[eI7ICTBI/Ie YaCTHUILl BCIICCTBA: IPUTSHIKCHUC U

OTTAJIKUBaHHUEC

24

###Par### Arperatuoie COCTOSIHUSA BEILIECTBA:
CTPOCHUE  TIa30B, KUIKOCTEH U TBEPHABIX
(kpuctamnueckux) Ted. B3auMoOCBsA3bp  MEXKITY
CBOMICTBAMU BEUICCTB B Pa3HbIX arperaTHbIX

COCTOSAHUAX U UX aTOMHO-MOJICKYJIIPHBIM CTPOCHHUEM

2.5

Oco0EHHOCTH arperaTHbIX COCTOSTHUN BO/IBI

2.6

[IpakTnueckue pabOTHI:

###Par###Onenka quaMerpa aToMa METOJIOM PSIOB
(c ucnonb3oBanueM dotorpaduii).

HH#HPar###OnBITEI 0 HAOMIONEHUIO  TETJIOBOTO
paciupeHus ra3os.

HH#HPar###OnBITEI IO OOHAPYKEHUIO JIEUCTBUS CHII

MOJIEKYJIIPHOTO MPUTSKEHHS

JIBDKEHUE U B3AMMOJIEUCTBUE TEJI

31 Mexanuueckoe NBIDKECHUE. PaBHomepHoe u
HEpPaBHOMEPHOE JIBIDKCHUE
#H##Par###Cxkopocte.  CpenHsasi  CKOPOCTh  IpH
3.2 HEpPaBHOMEPHOM JIBIDKCHHH. Pacuér myTu u BpeMeHH
JIIBUKEHUS
SIBnenue nHepuu. 3aKoH HHEpUUHU. B3aumoaeicTeue
3.3 TeJ KaK NPUYMHA W3MEHEHUS CKOPOCTH JBWO)KCHHS
Tea. Macca Kak Mepa HHEpTHOCTH Tella
34 #HPar### InoTHocTh BemjecTBa. CBA3b INIOTHOCTH C
KOJMYECTBOM MOJIEKYN B €IMHUIIE 00BhEMA BeleCcTBa
3.5 Cuna xak XxapakTepHCTHKa B3aUMOACUCTBUS TE
38 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuiibl ¢

MMOMOIIBIO AMHAMOMCECTpPA




3.7

#H#Par### SIsnenue Tarorenus u crwia Tsokectd. Cuita
TSOKECTH  HAa  Jpyrux IUlaHerax. Bec  rtena.

HeBecomocth

3.8

Cuna tpenus. TpeHue CKOJbKEHUS U TPEHHE TOKOSI.

Tpenue B pupoae U TEXHUKE

3.9

HiHtPar#H##Crio)keHre Cuil, HaIpaBJIEHHBIX MO OJHOU

npsiMoi. PaBHOAEHCTBYIOIIAS CHIT

3.10

[IpakTnueckue pabOTHI:

Omnpenenenre CKOPOCTH PaBHOMEPHOTO JIBHKEHUS
(mrapyka B OKMJIKOCTH, MOJIENH DJIEKTPUUECKOTO
aBTOMOOWJISI U Tak jganee). OmnpeneneHue cpeaHei
CKOPOCTH CKOJBKEHHs Opycka WM IIapuka 10
HaKJIOHHOM IulockocTh. OmnpeneneHue IUIOTHOCTH
TBEpAOro  Tena.  ONbITB,  JEMOHCTPUPYIOIIHE
3aBUCHUMOCTbh pacTsbKeHus (Aedopmaruu) MnpyKuHBI
OT IMPUJIOKEHHON Cuiibl. OMNBITHI, AEMOHCTPUPYIOIIUE
3aBHCHMOCTh CUJIbI TPEHHS CKOJIBKEHHUS OT Beca Tella

U XapakTepa COMPHUKACAIONINXCS TIOBEPXHOCTEH

3.11

dusnuecKkue sIBICHNUS B MIPUPOJIE: MPUMEPHI ABUKECHUS
C pa3IMYHBIMU CKOPOCTSIMH B KHBOW M HEXKHUBOM

NpUpOJIe, ICHCTBUE CUIIbI TPEHUS B IIPUPOJIE U TEXHUKE

3.12

Texuuueckue yCTpoiicTBa: JTMHAMOMETD,

MO AIIMITHHU KK

JIABJIEHUE TBEP/IBIX TEJL, )KUJIKOCTEN 1 TA30B

I[aBJ'IeHI/Ie TBépI[Ol"O tena. CriocoObl YMCHBIICHUS U

1 YBEITMYCHUS TaBICHHS
42 JlaBnenue ras3a. 3aBUCHMMOCTb JaBJICHMsS Taza OT
' 00BEMa, TEMITEpaTypbl
43 [lepenaua naBneHust TBEPABIMU TEIAMU, KHUJIKOCTIMHU
' u razamu. 3akoH [lackans. [IHeBMaTHUeCKUEe MAIMHBI
3aBUCUMOCTh JIaBJICHUS JKUAKOCTH OT TIIyOMHBI.
4.4 I'uapocratnyeckuit  mapanokc.  CooOmaronmecs

COCybl. FI/I,Z[paBJ'II/ILICCKI/Ie MCXaHU3MBbI




4.5

ATtmoctepa 3emunm U atMochepHOE JaBICHHE.
[MpuumHBl  CyIIECTBOBAaHUS BO3IYIIHOW OO0OJIOYKH
3emiu. OmnbIT Toppuuemnnn. 3aBUCUMOCTb
aTMOC(EpHOTO JaBJICHUS OT BBICOTHI HAJ ypPOBHEM

MopsI

4.6

N3mepenune armocdeproro naieHus. [Ipubopsr ms

U3MEpEeHUsT aTMOC(HEPHOTO JaBJICHUS

4.7

JleficTBHE KUIKOCTH M ra3a Ha IMOTPYKEHHOE B HUX
Teno. BrlTankuBaromias (apxumenoBa) cuia. 3aKoH

Apxumena

4.8

[InaBanue ten. Bo3nyxonnaBanue

4.9

[IpakTnueckue pabOTHI:

WccnenoBanme 3aBUCHMOCTH Beca Tejla B BOJIE OT
00béMa TOrpyKEHHOW B JKUIKOCTh YaCTH Tela.
OnpeneneHre BHITATKUBAOIICH CHIIbI, JEHCTBYIOIIEH
Ha TeNo, MNOrpykKEHHOE B KHUIKOCTb. [IpoBepka
HE3aBHCHMOCTH BBITAJIKHBAIOIICH CHIIBI,
JIEUCTBYIONIEH Ha TEJIO B UJKOCTH, OT MAcCChl TeJa.
OMBITHI, JIEMOHCTPUPYIOLINE 3aBUCHUMOCTD
BBITAJIKUBAIOLICH CHJIbI, JECHCTBYIOIIEH Ha TEIO B
JKUJKOCTH, OT 00BbEéMa MOTPYyKEHHOW B KHUIKOCTH
YacTH Teda W OT  INIOTHOCTH  JKHJKOCTH.
KoncTpynpoBanue apeomerpa Wi KOHCTPYMPOBAHUE

JIOJIKU Y OTIPEJICIICHHE €€ IPY30II0IbEMHOCTH

4.10

dusznyeckue SABJICHUA B Ipupoac: BJIMSAHUC
aTMOC(I)epHOl"O JaBIICHUS Ha JKUBOU OpraHusm,

IJIaBaHUE PbIO

411

TexHuueckue ycTpoiicTBa: cooOIarouIecs cocybl,
YCTPOMCTBO BOAOIPOBOJA, TMAPABIMYECKUN IIpecce,
MaHOMeTp, ©OapoMeTp, BBICOTOMEp, IOPILIHEBOI

HACoC, apCoOMETpP

PABOTA, MOITHOCTD, DHEPT' U

5.1

Mexanuyeckas paborta




5.2 Mexannueckas MOILITHOCTD

5 3 [IpocTele MEXaHWU3MBI: pbIYar, OJIOK, HAKJIOHHAS
IJI0CKOCTB. [IpaBuito paBHOBECHS pblyara

5.4 [IpumeHneHue mpaBuia paBHOBECHS pblyara K OJI0Ky

«3osotoe  mpaBuio» MexaHuku. Koapdunnent
9.5 HOJIE3HOTO  jeWicTBUsl ~ MexaHu3MoB.  IIpocrtbie

ME€XaHHU3MBbI B 6BITy U TCXHUKE

5 6 HOTGHHI/IaHBHaﬂ 3HepFI/II/I TEJa, IIOAHATOI'O Haxng
3eMién

o.7 Kunernueckas sneprus

58 IlomHas mexaHUdecKas OHEPTIUs. 3aK0oH U3MEHEHUS U

COXpaHCHUA MEXaHH4IeCKOM OHEPruu

[IpakTnueckue pabOTHI:

#H#HtPar#H#Onpenenenne paboTbl CHIBI TPEHUS TpU
PaBHOMEPHOM JIBIKCHHUW Tella TI0 TOPH30HTAIBHOU
5.9 noBepxHoctu. HMccnenoBaHue yCiIOBHUU pPaBHOBECHUS
pbruara. Mamepenue KIIJ[ HakIOHHON MJIOCKOCTH.
N3ydeHne 3akoHa  COXpaHEHUS  MEXaHMYEeCKOU

SHEpPruu

duszndeckue SBICHUS B npupoaec: pbidaru B TECIC
5.10
YCI0BCKa

TexHuueckue yCTpOWCTBA: pblYar, MOJABWKHBIA U
5.11 HENOJBIKHBIM  OJIOKHM, HAKJIOHHAs  IIOCKOCTb,

IMIPOCTBIC MCXAaHU3MBEI B 6bITy

8 KUIACC

Kon Kon

IIpoBepsiemble 371eMeHTHI COAEPKAHUS
pasnena 3JIeMeHTAa

TEIIVIOBBIE ABJIEHWA

6 OCHOBHBIE TTIOJIOKCHUS MOJ'ICKy.]'IHpHO-KHHCTH‘ICCKOfI TCOpHUU CTPOC
6.1

Macca u pasMEpbl  MOJICKYII. OHBITBI, MNOATBCPKAAOIIINEC OCHOBH




MOJIEKYJISPHOKUHETUUECKOU TEOPUH

Mogenn  TBEPHOTO,  JKUAKOTO MU ra3o00pasHOrO  COCTOSHI

o2 Kpucranmmaeckune u amopdHbIie Tena
6.3 OObsicHEeHHEe CBOWCTB Ta30B, JKUJIKOCTEH M TBEPIBIX TEJI HA OCHC
. MOJIEKYJISIPHOKMHETHYECKON TEOPUHU
6.4 CMauuBaHue U KalWUISIPHbIE SIBJICHUS
6.5 TennoBoe pacimpeHue u cxatue
6.6 Temneparypa. CBs3b TeMIIEpaTyphl CO CKOPOCTBIO TETUIOBOTO JIBHKCHU
6.7 Bayrpennsis sneprus. CriocoObl M3MEHEHHs] BHYTPEHHEH SHEPTHU: T¢
. COBepLIeHHE pabOThI
6.8 Buap!l Tenonepenaun: TETUIONPOBOIHOCTh, KOHBEKIIHSI, U3Ty4EHNE
6.9 KonuuecTBo TemnoTel. Y ienpHas TEMI0EMKOCTh BEIIECTBA
6.10 TennooOMeH U TETUIOBOE paBHOBECHE. Y paBHEHHUE TETUIOBOTO OanaHca
[InaBineHne W oOTBepAeBaHHE KPUCTAUIMYECKUX BELIECTB. Y€
6.11
IUTaBJICHUS
5.12 [TapooOpa3oBanue wu koHAeHcanus. Mcmapenwe. Kumenme. VYie.
' napoo0Opa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS OT aTMOC(hepH
6.13 BnaxxHocTth Bo3myxa
6.14 DHeprus TOIUIMBA. Y IeibHas TEIJI0Ta CrOPaHUS
515 [Tpunnuner padoTer TemmoBeix asurarencii KIIJ[ termmoBoro asurat
' JIBUTATEIU U 3alllUTa OKPYKAIOIIEH Cpeibl
6.16 3aKOH COXpaHEHUS U MPEBPALICHHS SHEPTUHU B TEIUIOBBIX MPOIleccax
[IpakTuueckue pabOTHI:
#H#HPar#H##OnbITHl IO 0OHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO TIp
#HH#APar###OnbIThl 0 BBIPAILIMBAHUIO KPUCTAJIJIIOB IOBAPEHHOM COJIU UJ
5.17 HH#HPar###OnpITel 10 HAOIIONEHUIO TEIUIOBOTO PpACIIMPEHHs Tra3oB

TBEPABIX TEIL.
#H#HPar###Onpeienienne TaBieHUs Bo3lyXa B OaJUIOHE IIIpUIa.
H#AH#Par####ONBITHI, NEMOHCTPUPYIOIIME 3aBUCHUMOCTb JIaBJICHUS B

00bEMa H HarpeBaHH UJIHW OXJIAXKACHU.




#iHtPar#Ht# IpoBepka THIIOTE3bI JIMHEWHOW 3aBUCUMOCTH JITTUHBI CTOJIO!
TEPMOMETPHUYECKOM TPYOKE OT TEMIIEpaTyphl.

#iHtPar#H##Habmonenue W3MEHEHUS BHYTPEHHEW OJHEpPruM Tela
TCIUIonepeaayu u paGOTI)I BHCUIHUX CHJI.

#iHtPar#HH#llccnenoBanue sBIEHUS TEIIOOOMEHa MpPU CMENIMBAHMU]
ropsiuer BOJBI.

H#HtPar#H##OnpeneneHe KoJIMYecTBa TEeMJIOThI, TOJIyY€HHOTO BOIOM If
C Harp€TbIM MCTAJNIMYCCKUM HUJIMHAPOM.

#H##Par###Onpenenenne yaenbHON TEIIOEMKOCTH BEIIECTBA.
###Par###lccnenoBanue mpoiecca UCTIapeHus..
###Par###OnpeneneHne OTHOCUTEIHLHON BIAKHOCTH BO3TyXa.

###Par###Onpenenenne yaelbHOW TETUIOTH TIJIABICHUS JIbA.

duszndeckrue sBICHUS B npupoac: IMOBEPXHOCTHOC HATHKCHHUE M

6.18 ABJIEHUST B TMPHUPOAE, KpHUCTAUIbl B Mpupoiae, uziaydeHue CouHl
BOI0EMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa, HHES, CHETa.
TexHWuecKkre YCTPOWCTBA: KAMWUISPBI, TPHMEPHI HCIIOJIB30BaHH

6.19 YKUJIKOCTHBIN TEPMOMETP, NaTYUK TEMIIEPATYpPhl, TEPMOC, CUCTEMA OT(

TUTPOMETPBI, ICUXPOMETP, MapoBas TypOUHA, JBUTaTEIb BHYTPEHHET O

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHHMS

7.1 DnexTpusaius Tel. J[Ba poja 3JeKTpUYECKUX 3apsI0B

25 B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH KyrnoHa (3aBUCHMOCTD CHJTHI |
' 3apsDKEHHBIX TeJ OT BEJIMYMHBI 3apsiI0B U PACCTOSIHUS MEXKTY TE€IaMu)

23 Onekrpuueckoe  none.  Hanpspk€HHOCTh — 3JEKTPUYECKOTO IO
. CYIEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

- Hocurenu snekTpuueckux 3apsaoB. DJIEMEHTAPHBIA 3IEKTPUUECKUH 3
. atoma. [IpoBOAHUKH U TUDIEKTPUKU

7.5 3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsiaa

- DNEKTPUYECKUM TOK. YCIIOBUSI CYIIECTBOBAHUS SJIEKTPUUYECKOIO TO
. MOCTOSTHHOTO TOKa

27 JleficTBUSL ~ DMEKTPUYECKOTO  TOKa  (TEMJIOBOE,  XMMHYECKOE,

3HeKTpI/I‘-IeCKI/II7I TOK B X KHIKOCTAX U rasax




7.8

Onexrpuueckas nenb. Cuia Toka. JNEKTPUYECKOE HAIPSHKEHNE

7.9 ConpoTuBieHe IPOBOJHUKA. Y IEIbHOE CONIPOTUBIIEHUE BELLIECTBA
7.10 3akon OMma Juist y4acTka 1enu
7.11 [TocnenoBarenbHOE U apaJJIEIFHOE COSTUHEHNUE TTPOBOTHUKOB
7.12 PaboTa u MOIIIHOCTH 3JIEKTpUUECKOro Toka. 3akoH oy — Jlenna
DJEeKTpUYECKUE IIeTH U TMOTPEOUTENN AIIEKTPUYECKOH PHEpPruu B O
7.13
3aMbIKaHUE
7.14 ITocTossHHBIE MarHuTEL. B3anMoaeicTBHE NOCTOSHHBIX MarHUTOB
7.15 MaruntHoe nosie. MarHuTHOE 110J1e 3eMJIM U €r0 3HAYEHUE IS )KU3HU
Omeir  Opcrena.  MarHuTHoe  1oJie  JJEKTPUYECKOTO  TOKa.
7.16
JJIEKTPOMArHUTOB B TEXHUKE
JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM. DJIEKTPOABUTATE:
7.17 ToKa. lcronb3oBaHnWE SIIEKTPOABUTATENEN B TEXHUYECKUX YCTP!
TpaHCIIOPTE
7.18 Omnbiter @apazes. SIBieHre AMEKTpOMarHuTHOM HHAYKIUH. [Ipasuio JI
719 OnekrporeHeparop. CrocoObl MOTYyYEHUS IIEKTPUUESCKOW SHEPTUU. =
' Ha BO300HOBJISIEMbIX HCTOUYHUKAX SHEPTUH
[TpakTrueckue pabOTHI:
OnbITHI 10 HAOTIOACHUIO STICKTPU3AIUH TNl UHAYKIUEH U MPU COMPHKC
HccnenoBanue 1eHCTBUS JIEKTPUUECKOTO MOJIS HA MPOBOJIHUKH U ]
COopka u mpoBepKka padoThI EKTPHUUECKOH IETH TOCTOSHHOTO TOKA.
N3mepenue u perynupoBaHue CUJIbI TOKA.
N3mepenue u peryinupoBaHue HAMIPSKEHHUSL.
7.20 HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Ye€pPe3 PE3UCTOP, OT

pE3UCTOpa U HAIIPSHKEHUSI Ha PE3UCTOPE.
OnbITel, JAEMOHCTPUPYIOIIHE  3aBUCUMOCTb  DJIEKTPUUYECKOTO

MPOBOJIHUKA OT €r0 JUITMHBI, MJIOLAN ONEPEYHOTO CEUEHHS U MaTEPHL
[IpoBepka npaBuiia cIOKEHUS HAIPSHKEHUM TP MOCIEA0BATEIIBHOM CC
pe3uctopoB. [IpoBepka mpaBuia s CUJIbl TOKa NPU MHapalIeibHC

pesuctopoB. OmnpeneneHue pabOTHI MEKTPUUECKOTO TOKA, UIYIIETO T




OnpeneneHne MOIIHOCTH 3JEKTPUYECKOTO TOKA, BbLAEISEMOU

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO YEpe3 JIAMIIOUKY,
Ha Hei. Omnpenenenne  KIIJ|  wmarpeBatensa.  HMccimenoBanue
B3alMO/JICHCTBUS MOCTOSIHHBIX MAarHuToB. M3ydeHHe MarHuTHOrO IO.
MarHMuToB Ipu HX OObeIMHEHUMM U paszjneneHuu. HMccnenosa
NIEKTPUYECKOTO TOKAa Ha MAarHuTHYO cTpenky. OIbITbl, JeM
3aBUCUMOCTb CHJIBI B3aWMOJIEUCTBUS KATYIIKU C TOKOM M MarHura C
HaIpaBJIEHUs TOKa B Karylke. M3ydeHue nedcTBUsS MarHUTHOTO TIOJIS |
TokoM. KoHCcTpynpoBanue u usydeHue paboThl 3iekTpoasurarens. U
JNIEKTPOABUTaTENbHONM  yCTaHOBKM.  ONBITBI MO  HCCIEOBak
JJIEKTPOMArHUTHOM HMHIYKIMH: HCCIEI0BaHWE U3MEHEHUMN 3HA4YeHUS

WHIYKIIMOHHOTO TOKa

dusnyecke ABJIEHUS B npupoac: OSJICKTPHYCCKHUEC  ABJICHUA

7.21 JNEKTPUYECTBO JKUBBIX OPraHU3MOB, MATHUTHOE IoJie 3eMiu, Apeid
MarHUTHOTO TI0JIS JUTS )KM3HU Ha 3eMiie, OJISIPHOE CHSTHHE
TexHn4eckue yCTPOWCTBA: 3JEKTPOCKOII, aMIIEPMETpP, BOJIBTMETP, Pe

79 SNEKTPUYECKON  JHEPTUM, IJIEKTPOOCBETUTENbHBIE IPUOOPHI, |

AIEKTPOTPUOOPHl  (TIPUMEPHI), AICKTPUYECKUE TMPEIOXPAHUTEINH,

OJICKTPOABUTIATEIIb IIOCTOAHHOI'O TOKA, r€HEPATOP IIOCTOAHHOI'O TOKA

ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHHSA OCHOBHOM OBPA3OBATEJIBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpedoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPeIMETHBIM pe3yJbTaTaM
0a30BOr0 ypOBHSI 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOM

NMPOrpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponu GU3MKK B HAYYHOH  KapTUHE  MHpa;
c(OPMHUPOBAHHOCTh 0a30BBIX MPEJICTABICHUH O 3aKOHOMEPHOM
CBSI3M M NIO3HABAEMOCTH SIBJIEHUI IIPUPOJIBI, O POJIU HKCIIEPUMEHTA

B (u3uke, 0 cucteMooOpasylomed poiau (GU3MKH B Pa3BUTUU

CCTCCTBCHHBIX HAYK, TCXHUKH HW TCEXHOJIOT Hﬁ, 00 OBOJOIINH




(u3MYECKUX 3HAHUH U MX POJIH B IIETIOCTHOW €CTECTBEHHOHAYYHOM
KapTHHE MHpa, O BKJIQJ€ POCCHMCKHX M 3apyOCKHBIX Y4EHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE  IIPOIIECCOB

OKPYXKaloILEro MUpa, pa3BUTUE TEXHUKU U TEXHOJIOTHI

3HaHUs O BUJAX MaTepuu (BEIIECTBO U IO0JIE), O JIBWKECHUM Kak
croco0e CyIIeCTBOBaHUS MAaTEpUH, 00 aTOMHO-MOJICKYJSPHOMN
TEOPUU CTPOCHUS BEIIECTBA, O (PU3MYECKON CYIIHOCTH SIBJICHHMA
NpUpoAbl  (MEXaHWYECKUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX H
KBaHTOBBIX); YMEHHME pa3Iuyarh SBJIEHUS IO OIHUCAHUIO UX
XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX
JaHHOE (PU3MYECKOE SBJICHUE; YMEHHUE PacllO3HaBaTh MPOSIBICHUE
M3Y4YEHHBIX (U3UYECKUX SBJICHUI B OKPY)KAIOLEM MHpPE, BBIACISSA

UX CYILIECTBEHHbIE CBOWCTBA (MPU3HAKH)

Brnanenne ocHoBaMM MOHSATUHHOTO ammapaTa ¥ CHMBOJIHMYECKOTO
s3bIKa (PU3UKH M UCTIOJIb30BAHUE WX JIJIS pelIeHUs YIeOHbIX 3a/1a4;
YMEHHE XapaKTepU30BaTh CBOICTBa Tel, (PU3WYECKUE SIBICHUS U
MPOLIECCHI, HCMONB3ysd (yHIAMEHTAIbHbIE U SMIUPHYECKUE

3aKOHBI

YMeHue onuchiBaTh H3y4YEHHBbIE CBOMCTBa Tel M (U3HUECKUE

ABJICHUS, UCIIOJIB3Ys (1)I/ISI/I‘IGCKI/IC BCJIIMYHUHBI

Bragenne ocHoBaMHM METOJIOB HAyYHOTO TO3HAHUSA C Y4ETOM
coOmoieHnss  TpaBWJI  O€30MMacHOTO  Tpynaa:  HaOIIOJCHHUE
(bUBUYECKUX SBICHUI:

YyMEHHE  CaMOCTOSITEIbHO  COOMpPAaTh  AKCIEPUMEHTAIBHYIO
YCTaHOBKY M3 JaHHOTO Habopa o0OpymoBaHUs MO HMHCTPYKIIUU,
OTMHCHIBATh XOJl ONBITAa M 3alUCBIBATh €ro  pe3yJbTaThl,
(hopMynupoBaTh BHIBObI;

MPOBEACHUE TIPSAMBIX M KOCBEHHBIX HW3MEPEHHHA (U3UYECCKUX
BEJIMYMH: YMEHHE IUIAaHUPOBATh H3MEPEHUs, CaMOCTOSATEIHHO
coOuparh OSKCIEPUMEHTAIBHYI0 YCTAaHOBKY TIO HHCTPYKIIUH,
BBIUUCTIATh 3HAYCHHE BEIMYMHBI U aHAIM3HPOBATh TMOTYYECHHBIE
pe3ynpTaThl € Yy4ETOM 3aJaHHOW MOTPEIIHOCTU Pe3ylbTaToB
U3MEPEHUN;

OPOBCACHUC HCECJIOKHBIX SKCICPUMCHTAJIIBHBIX I/ICCJ'IC)IOBaHI/II\/’I;




CaMOCTOSITEJIBHO COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
IIPOBOJUTHL  HCCIEAOBAaHUE [0 HMHCTPYKLMM, IPEACTABIATH
HOJTy4eHHBIC 3aBUCUMOCTU (PU3MYECKUX BEIWYHH B BUJE TAOIUI] U
rpaduKOB, YUYUTHIBATh IOTPEIIHOCTH, JEJaTb BBIBOJBI II0

pe3ysibTaTaM UCClIeJOBaHUS

[lonumanue XapakTepHbIX CBOWCTB  (U3MYECKUX  MOJeIel
(MaTepuanbHas TOYKa, aOCONIOTHO TBEPAOE TEIO, MOMAEIH
CTPOEHUS ra30B, )KUAKOCTEH U TBEPABIX TEJ, IUIaHETapHasi MOJEIb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOTO Si/Jpa) U YMEHHE MPUMEHSTh

UX JUIsl OOBSICHEHUS PU3MUECKUX TIPOLIECCOB

YMenue 00bACHATh PU3NYECKUE MTPOLIECCHl U CBOMCTBA TeJl, B TOM
YUCI€ W B KOHTEKCTE CHUTyalludl NPaKTUKO-OPHUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIATH INPUYNHHO-CIIEICTBCHHBIE
CBS3M U CTPOUTH OOBACHEHHE C OMOPOIl Ha M3Y4YEHHbIE CBOMCTBA
(busznueckux sBJIEHUN, (U3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTHU U

MOJEIIN

YMeHue pemarh pacu€THbie 3amauu (Ha 0aze 2 — 3 ypaBHEHHH),
WCTIONB3ysl 3aKOHBI H  (POpMyJsbl, CBSI3BIBAIOIINE (PHU3UICCKUE
BEJIMYUHBI, B YACTHOCTH, 3alMCHIBATH KPAaTKOE YCIOBHUE 3ajayM,
BBISIBJISITh HEIOCTAIOIINE JaHHBIC, BRIOMPATh 3aKOHBI M (OPMYIIHI,
HEOOXoMUMBbIC Ui €€ pEeIIeHHUs, HCIOJIb30BaTh CIIPABOYHbBIE
JIAHHBIC, TPOBOJUTH pAac4Y€Thl M OIICHUBATh PEATUCTHYHOCTH
NOJy4eHHOTO  3HAuUeHHWs]  (U3MUYCCKOW  BEIMYHMHBI;  YMCHHE
OTIPENIENATh Pa3MEPHOCTh (U3NYECKON BEIMYWHBI, IMOJyYCHHOMH

IIpH PpCIICHHUH 3a1a41

YMeHue XapaKTCpUu30BaTb IMMPHUHIUIILI JEUCTBUS TEXHUYECKHX
YCTpOﬁCTB, B TOM YHCJIE OBITOBBIX HpI/I60pOB, U IIPOMBIIJIICHHBIX
TEXHOJIOTHYCCKHUX IIPOLUCCCOB 10 X OIMMMCAHUTIO, UCITIOJIb3Ys 3HAHUA
0 CBOMCTBax (I)I/I3I/I‘-ICCKI/IX SIBIICHUH M HeO6XO,Z[I/IMLIe (1)H3I/II-ICCKI/IC

3aKOHOMCPHOCTH

10

YMeHHne HCIOJIb30BaTh 3HAaHUI O (I)I/ISI/ILIGCKI/IX SABJICHHUAX B
MMOBCEAHEBHON JKM3HH A oOecrieueHnss 0€30IMaCHOCTH npu
OGp&H.ICHI/II/I C OBITOBBIMH HpI/I60paMI/I )51 TCXHHUYCCKHUMHU

YCTpOﬁCTBaMH, COXpaHCHHUA 3J0pOBbs H CO6.HIOI[€HI/ISI HOpM




9KOJIOTHYECKOI'0 IOBEJICHUS B OKPYXKAIOIIEW Cpele; NMOHMMaHue
HE0O0X0AMMOCTH MPUMEHEHUS JOCTIKEHUH (DU3UKU U TEXHOJIOTUI

AJI paliMOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUSA

11

OneIT TIOHMCKA, TIPEOOpaA30BaHUSI W TPEICTaBICHUS WHGOpPMAIUU
(U3HYECKOTO COJACpPIKAHMS C WCIOJB30BaHUEM HH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, YMCHHE OIICHHMBATH
JOCTOBEPHOCTH TMOJIyYCHHOW MHPOPMAITUN HAa OCHOBE UMEIOIITUXCS
3HAHWA W JIOTIOJHUTEIBHBIX MCTOYHUKOB, YMEHHE HCIOJIb30BaTh
MPU  BBITIOJHEHUHM yYeOHBIX 3aJaHWil  HAyIHO-TIOMYJISPHYIO
TuTeEpaTypy (U3UYECKOTO COJEp)KaHUsl, CIIPABOYHBIE MaTEpHAIIbI,
pecypcbl  cetu UWHTepHeT; BianeHue 0a30BBIMH  HaBBIKAMU
npeoOpazoBaHuss MHPOPMAIMK W3 OJIHOW 3HAKOBOW CHCTEMBI B
JIPYTYI0; YMEHUE CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIC U YCTHBIC

coOOIIIeHNs Ha OCHOBE MH(POPMAIIMH U3 HECKOJIBKUX NCTOYHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA

O3 IO ®PU3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 MEXAHUYECKUE SBJIEHUA
11 Mexannueckoe JBukeHue. MarepuanbHas Touka. CucreMa oOTcuéra.
' OTHOCHUTETHHOCTD JIBHXKCHUS
PaBHomepHOE M HepaBHOMepHOe ABMKeHue. CpemHsisi ckopocTh. Dopmyia
1.2 JUTSI BBIYMCIICHUS CPEAHEHN CKopocTr: v = S/t
PaBHOMEpHOE MPSMONMHENHOE NIBM)KEHUE. 3aBUCUMOCTh KOOPJHWHATHI Tella
OT BPEMEHHM B CITy4ae paBHOMEPHOTO MPSIMOJMHENHOTO JIBMOKEHUS
13 x(t)=x,+vt
I'paduky 3aBHCUMOCTH OT BPEMEHHU ISl MPOCKIIUU CKOPOCTH, MPOCKITUU
MepeMENICHUs, MyTH, KOOPAWHAThl MPHU PABHOMEPHOM MPSMOJUHEUHOM
JIBH>KEHUU
3aBUCUMOCTh KOOPJAMHATHI T€Ja OT BPEMEHU B CIIy4a€ PaBHOYCKOPEHHOTO
MPSAMOJIMHEHHOTO JIBHYKEHUS:
7
Sl =v,, #1+a,* ;
2
@opMyJibl Ui TPOEKIUU MEePEMEIICHUS, TPOCKIUU CKOPOCTH U MPOECKIIMHU
YCKOPEHHS IIPU PAaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUYKEHUH
2
1.4 5. (D =v,, -r+a].-%.
U.\'('f) =Upy T4, 1,
a,(f)=canst,
Ul.‘fz - Ul.'rz =2£IT.S'_T
I'padmku 3aBUCHUMOCTH OT BpEeMEHHU JUIsl MPOEKIMU YCKOPEHHs, MPOEKIIHH
CKOpPOCTH, NPOECKLUHMH IEPEMEIICHUS, KOOPAUHATHI IIPU PABHOYCKOPEHHOM
MPSAMOJIMHENHOM JIBUKEHUU
L5 CBoOonHoe manenue. Gopmyrbl, omuCHIBAIOIINE CBOOOJHOE TaJeHUE Tena

10 BEpTUKAIIN (,[[BI/I)KCHI/IC TCJIa BHU3 HUJIM BBCPX OTHOCUTCIILHO IMOBEPXHOCTU




3emnn). ['paduku 3aBUCHMOCTH OT BpEeMEHHM MJJIsl NMPOCKLUUH YCKOPEHHS,
MPOEKIUH CKOPOCTH M KOOPAMHATHI NPU CBOOOJHOM TAJCHUM Teja IO

BEPTUKAIIN

CKopocTh paBHOMEpPHOIO JIBMXKEHHUS Tena Mo OoKpyxHocTH. Hampasnenue
CKOPOCTH.

@opmynia i BBIYUCIECHHUS CKOPOCTH YEPE3 PAANYC OKPYKHOCTH U MEPHUO]

oOparlieHus:
2R
L=
T

LlenTpocTpeMuTenbHOe ycKOpeHue. HampaBieHHe IEHTPOCTPEMHTEIBHOTO

1.6 yckopenusi. Dopmyna Jyisl BBIYUCIECHHS YCKOPEHHUS:
2
a. = L
"R
®dopmyra, CBI3BIBAIOIIAS TIEPUOJ] M YaCTOTY OOpaIeHus:
V= 1
T
Macca. ITnotHOCTh BemecTBa. @opmyia sl BBIYUCICHHS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzndeckas BenuuuHa. ClI0KeHue Chil
1.9 SIBnenune nunepuuu. [lepBrrit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUS Tela U BEKTOPa CUJIBI,
JICHCTBYIOLIEN HA TEJIO
Bzaumopenicteue Ten. Tpernit 3akoH HeroToHa:
1.11 F.  =_F
F 2 P-l—}E




1.12

TpeHI/Ie IOKOSA U TPCHUC CKOJILXKXCHUS. CDOpMy.TIa UL BBIYUCIICHUA MOOYJIA

CHJIbI TPCHUSA CKOJIbXKCHUS:

Fszp-N

1.13

Hedpopmanust Tena. Ynpyrue u Heynpyrue aegopMaiuu. 3akoH YHpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BcemupHoe Tsarotenne. 3aK0OH BCEMUPHOTO TATOTEHUS:

my -M,
F=Gg -1 _2
R
Cuna TspKecTd. Y CKOpeHHe CBOOOTHOTO MMaICHHUS.
dopmyrna s BHIYUCICHUS CHIIBI TSDKECTH BOJIM3M MOBEpXHOCTH 3emu: F =
mg.
JBmwxenue mianet Bokpyr Connna. [lepBas kocMudeckas CKOpOCTb.

HeBecomocTth u neperpy3ku

1.15

Nmnynbe Tena — BekTopHas pu3nyeckas BEIMYMHA.
p=mi

I/IMHy.]'IBC cucteMbl Tea. M3meHeHne HMITYJIbCA. I/IMHy.]'IBC CHIJIbI

1.16

3aKkoH COXpPaHCHUA UMITYJIbCa IJI1 SaMKHYTOﬁ CUCTCMBI TCII:
D=1, +1m, U, =const

PeakTuBHOE ABMKEHUE

1.17

MexaHnuueckas pa60Ta. dbopMlea JJISA BBIYUCIICHUA pa6OTLI CHIJIBI:

A=F5cosct

MexaHudeckass MOIITHOCTb:

n=4
I




1.18

Kunernueckas u NMOTCHIMAJIbHASA SHCPIUA. CDOpMYJIa JJIs1 BBIYUCIICHUA

KUHETHUYECKON SHEPrUU:

J'JE_,?E
By

Teopema o kuHeTHUECKOU dHeprun. Popmysa s BHIYUCICHUS

IIOTEHIMAJIbHOW HEPIUM TeJIa, IIOJHATOIO

HaJ 3eMIéii:

E,=mgh

1.19

Mexanudeckast SHEPTHs:
E=E;+E »

3aKOH COXpaHEHUsI MeXaHN4eCKOM sHeprun. Popmyiia Juist 3aKOHA
COXpaHEHHUS MEXaHUYECKOI HEepPTruu B OTCYTCTBHE U TpeHus: E = const.

[IpeBpaieHne MexaHM4eCKON SHEPTUH MIPU HATTUUMUU CUJIbI TPEHUSI.

1.20

ITpocThie MEXaHU3MBL. «30JI0TOE IIPABHUIIO» MEXAHUKH.
Peruar. Moment cwisl: M - Fl.

VYcnoBue paBHOBECHS phlUara:
M +M, +..=0
[ToaswxHbIN 1 HenoABWKHBIN O051oku. KITJ] mpocThix MexaHU3MOB,

n= Anonesnas
A‘S&I‘IZEEBEEHH

1.21

JlaBineHue TBEPAOTO Tena.

(DOpMy.]'Ia JJIs BBIYUCICHUSA JaBJICHUA TBépI[Ol"O TCHIa:

_E
p_s"

JaBnenue raza. ATMocgepHoe JaBlieHHeE.

FI/I,[[pOCTaTI/ILIeCKOC HAABJICHUC BHYTPHU KUJAKOCTH.

q)OpMy.]'Ia JUIsL BBIYUCIICHUA JAaBJICHUA BHYTPH ) KUIAKOCTH:

p=pgh+p_,




1.22

3axoH Ilackans. ['mapaBnnyeckuil npecc

1.23

3akon Apxumena. Dopmyna Jyisi ONpEACIICHUS] BBITAIKUBAIOIICH CHUJIBL,

JEUCTBYIOLIEH Ha TEJO, HOTPYKEHHOE B KUIAKOCTD WM Ia3:

Fag =pgV

VYcnosue nnaBanus Tena. [lnaBanue CyA0OB M BO3QYyXOIlJIABAHUC

1.24

Mexanunueckue KojeOaHWs. AMIUIMTYAA, MEPUOJI M YacToTa KOJIeOaHH.

®dopmyiia, CBS3BIBAIOLIAS YACTOTY U MEPUOJT KOJIEOaHUI:

1.25

MaremMaTtnueckuii U NpPYKUHHBIA MasTHUKH. lIpeBpaieHune sHepruu Inpu

KOJ1€0aTeIbHOM ABWKEHUN

1.26

3aryxatomue koyiebanus. Beinykaennbie Konebanus. Pezonanc

1.27

MexaHudecKue BOJIHEL. HpO}IOJ’ILHLIe 1 IONICPCYHBIC BOJIHEL. JIJ'II/IHa BOJIHBI

CKOPOCTh PACHPOCTPAHCHHUS BOJIHBI:

Lh=v-T

1.28

3ByK. [’ poMKOCTB M BbICOTa 3BYyKa. OTpa)k€eHHE 3ByKOBOU BOJIHBI HA TPaHULIC

nByx cpell. UHdpa3Byk U yabTpa3ByK

1.29

IIpakmuueckue pabomol

W3mepenune cpeqHell IIIOTHOCTH BEILECTBA; apXUMEIOBOM CHIIBL; KECTKOCTH
IPYXUHBL, KO3((DUIIMEHTa TPEHUS CKOJIBKEHUS; pabOThl CUIIbl TPEHUS, CUIIBI
YIIPYrOCTH; CpeiHE CKOPOCTHU JBHKEHHs OpycKa IO HaKJIOHHOU IJIOCKOCTH;
yCKOpeHus: Opycka NIpu JBM)KEHUU MO HAKIOHHOM IJIOCKOCTH; YacTOThl U
nepuosa KojiebaHU MaTeMaTH4ecKoro MasTHHKA; YacTOThl M Iepuoja
Koje0aHUH TPY)KMHHOTO MasTHUKA; MOMEHTa CHJIbl, JIEHCTBYIOILIEro Ha
pblyar; paOOThl CHJIBI YOPYrOCTH MpU HOAbEME TIpy3a C IOMOILBIO
HEMOJBI)KHOTO 0JioKa; paboThl CUIIBI YNPYrOCTH INpH MOABEME TIpy3a C
MTOMOIIIBIO OJIBMYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXMMEJOBOI CHIIBI OT 00bEMa MOTpYyKEHHOM
YacTH TeJla U OT IUIOTHOCTU JKMAKOCTH; HE3aBUCUMOCTH BBITAIKHUBAIOLIEH
CUJIBI OT MAacChl Te€ja; CWIbl TPEHHUSA CKOJBXEHHS OT CHIIbI HOPMAaJIbHOI'O
J@BJIEHUS U OT poJa IOBEPXHOCTH; CUJBbl YIPYrOCTH, BO3HMKAIOLIEH B

NpY)XHUHE, OT CTeNeHH Ae(opManuu MpyKUHBI; YCKOpPEeHUs: Opycka OT yria




HakJIOHa HAaNpaBISAIONICH; Tmeproaa (YacToThl) KOJICOAHWH HUTSIHOTO
MadTHHKA OT JJIWHBI HUTHU, IICPpHOOA KOJIe6aHI/II71 NPY>XUHHOI'O MasATHUKA OT
MacCChl Ipy3a U JKECTKOCTHU IPYKHUHBI, HCCICAOBAHUC HCE3aBUCUMOCTU
neprojia KojeOaHWH HUTSHOTO MasTHHKAa OT Macchl rpy3a. IIpoBepka

YCJIOBUS PABHOBCCHUA pblyara

Qusuueckue s61eHUA 6 npupooe. TPUMEPBl IBHKEHUS C Pa3IUYHBIMU
CKOPOCTSIMM B JKMBOM M HEXKHMBOM NPHUPOAE, NCUCTBUE CHIBI TPEHUS B

nopupoac M TCXHHUKE, MPUIMWBBI U OTJIIMBBI, IBMKCHHC ILIAHCT CoitHeUHOU

1.30 CUCTEMBI, PEaKTHBHOE JBW)KCHHE >HMBBIX OPraHW3MOB, pBIYarud B TeEJE
YeNoBeKa, BIUSHUE aTMOC(EPHOTO JIaBJICHUS Ha )KHBOW OpPraHU3M, TJIaBaHHE
pBIO, BOCHPHUSATHE 3BYKOB JKUBOTHBIMHU, 3EMIICTPSICCHHE, CEHCMHUYECKHE
BOJIHBI, ITyHAMH, 9XO
Texnuueckue ycmpoticmea: CUUJIOMETp, TATYUKH TIOJOKECHUS, PACCTOSIHHS H
YCKOPEHUS, JTUHAMOMETp, IOJIIMIUITHAKA, PaKEThl, phIUar, IOJBWIKHBIA |

131 HETO/IBIKHBIM OJIOKH, HAKJIIOHHAS TUIOCKOCTb, TIPOCTHIE MEXaHU3MEI B OBITY,

' COOOMIArOIINECS] COCYBI, YCTPOMCTBO BOJIOIIPOBO/IA, THAPABIMUYECKHHA ITpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPUIHEBO HACOC, apeoMeTp, HXOJIOT,
WCTIOJIb30BaHUE YIIbTPa3ByKa B OBITY H TEXHUKE

2 TEIJIOBBIE ABJIEHUSA
OCHOBHBIC TIOJIOXKCHUSI MOJICKYISIPHO-KHHETHUECKOW TEOPHH CTPOCHUS

2.1 BeniectBa. Mojenu TBEPAOTO, JKUIKOTO M Ta3000pa3HOTO COCTOSIHHMA
BeniecTBa. Kpucrammyueckre u aMmopgHbIe Tena

25 JlBkenue dactuil BemecTBa. CBSI3b CKOPOCTH JIBIKCHHS YACTHI[ C

' Temreparypoii. bBpoyHoBckoe nBuxeHue, Tuppy3us

2.3 CMaumnBaHue ¥ KalWUISIPHBIC SIBICHUS

2.4 TennoBoe pacIMpeHne U CKATUE

2.5 TennoBoe paBHOBecHE

26 Buytpennss sHeprus. Pabota u Teronepenada Kak CrocoObl M3MEHEHHUS

' BHYTpPEHHEH dHepruu

2.7 Buner Tenmonepenayn: TeMIONPOBOTHOCTh, KOHBEKIUS, U3TyUCHHE

28 HarpeBanne wu oxmaxzaenue Ten. KomaumdecTBO TemnoThl. Y enbHas

TEIUIOEMKOCTD:




O=am(t,—1)

2.9

3aKOH COXpaHEHMsI SHEPTUU B TEIUIOBBIX IpoOIEccax. YpaBHEHUE TEIJIOBOIO

Oajanca:

QO +0, +..=0

2.10

Ucnapenue u xonaeHcauus. VI3MeHeHME BHYTPEHHEW DHEPTUU B IMPOLECCE
HWCHapeHuss W KOHJeHcaluu. KumneHue KuIKOCTH. YelabHas TeruioTa

napooOpasoBanus: L = Q/m

211

BiaxxHocTh BO31yXa

2.12

[InaBnenne u Kpucrammsanus. l3MeHeHHE BHYTPEHHEH OSHEpPruM IpHU

IUIaBJICHUHW U KpUCTAJJIN3allH. YJIG.TH)HaSI TCIIJIOTA IIJIaBJICHUA:

0

m

2.13

BHyTpeHHsis SHeprusi cropaHusi TOIUIMBA. YJeNbHAas TEIJIOTa CroOpaHus

tormmBa: q = Q/m

2.14

[Tpunnume! padoTe! TermnoBeix Apuratenei. KIIJ[ rermmoBoro apurarens

2.15

IIpaxmuueckue pabomoi

WN3mepenue  ynenbHOW — TEIIOEMKOCTH — METANIMYECKOTO  IMIJIMHIPA;
KOJIMYECTBAa TEIUIOTHI, IIOJIyYUEHHOTO BOJOM KOMHATHON TeMIepaTyphbl
(uKcUpOBaHHOW Macchl, B KOTOPYIO OIYIIEH HarpeTblii MHIUHID;
KOJIMYECTBA TEIJIOTHI, OTAAHHOTO HArPEThIM IMIMHAPOM, MOCIE OIMyCKaHUs
€ro B BOJYy KOMHATHOW TeMIlepaTyphl; OTHOCUTEIbHON BIaKHOCTHU BO3yXa;
yIeIbHOM  TEIUIOTHl  IUIaBlieHUs Jbjaa. VcciaemoBanue — M3MEHEHHS
TEMIEPaTyphbl BOABI MPU PA3THUHBIX YCIOBUSX; SIBICHHS TEIIOOOMEHA MPH

CMEIIMBAaHUHU XOJIOJHOHN U FOpH‘ICﬁ BOJBbI; ITpOLi€CCa UCTTAPCHUSA

2.16

Qusuueckue a61eHUs 6 Hpupode:  TIOBEPXHOCTHOE HATSDKEHUE U
KallWUJISIPHBIE SIBJICHUS B NPUPOJE, KPUCTAUIBI B TNPUPOJE, H3IIydeHHE

Connna, 3amep3aHue BOJOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,




TyMaHa, UHCA, CHCTra

Texnuueckue yCMpOﬁCWlGd.‘ KalmnuJuIsApsbI, IIPUMCEPHBI HCIIOJIb30BaHUA

KpHUCTalJIOB, )KI/IZIKOCTHBIﬁ TCPMOMCTpP, HAAaTYUK TEMIICPATYpPbl, TCPMOC,

2.17
CUCTeMa OTOIUICHHUS JIOMOB, THTPOMETPHI, TICHXPOMETp, TapoBas TypOWHA,
JIBUTATEIh BHYTPEHHETO CTOPaHUS

3 DJIEKTPOMAT'HUTHBIE SIBJIEHUA

3.1 Dnektpuzalus Tei. [[Ba Buaa 37IeKTPUUYECKUX 3apsiioB

3.2 B3aumoeiictBue 3apspkeHHBIX Tell. 3akoH Kymona

3.3 3aK0H COXpaHCHHMSI JICKTPHUECKOTO 3apsiia

34 Onektpuueckoe mojie. Hampsok€HHOCTh DIIEKTpHUYEcKOro TmoJist. [lpuHImm
CYIEPIIO3UITNH YICKTPUUCSCKUX MOJIeH (Ha Ka4eCTBEHHOM YPOBHE)

35 Hocutenmu siektpudeckux 3apsyioB. JleWCTBHE SJIEKTPUYECKOTO TOJS Ha
ANIeKTpUIecKue 3apsibl. [[pOBOTHUKY U JTUIICKTPUKH
[TocTtostHHBIN 35eKTpUYecKuil TOK. JleHcTBUs anekTpuyeckoro Toka. Cunia
Toka. Hanpsixenue.

3.6 I =q/t,U=A/
DJIEKTPUYECKOE COMPOTUBIICHUE. Y ACTHHOE AIIEKTPUIECKOE COTIPOTHUBIICHHUE:

3.7 R =pl/S

38 3akon Oma s yaacTtka saekTpudeckoi memu: | = U/R
[TocnenoBarenbHOE COSAUHEHHUE TPOBOTHUKOB:

I,=1,: U=U,+U,: R=R +R,
39 [MapannenbHoe coeTMHEHNE MPOBOAHUKOB PABHOTO COMIPOTHBIICHUS:

U=U;I=I+I;R=2.
- - 2

e

CMmenranHbIe COCAUHCHUSA ITPOBOJHNUKOB

3.10

PaGota u momrHOCTh Anektpudeckoro Toka. A = Ult, P = Ul




3.11

3akon Ixxoyns — Jlenua:

O=I"R-t

3.12

OmneiT Opcrena. MariutHoe mose OpsiMOro MPOBOJHUKA ¢ TOKOM. JIuHuu

MarHUTHON MHIYKUIWH

3.13

MaruutHoe m0oJie IMMOCTOSHHOIO MAarHuta. B3auMoOIeWCTBHUE IIOCTOSHHBIX

MariuToB

3.14

JlelicTBME€ MarHMTHOTO TOJISl HA MPOBOJIHUK C TOKOM

3.15

Oneitel Gapanes. fABnenue snekTrpoMarHuTHOM MHAYKIUU. [IpaBusno Jlenmna

3.16

IIpakxmuueckue pabomoi

N3mepeHnue dIEKTPUYECKOTO  COMPOTHBICHUS  PE3UCTOPA; MOIIHOCTH
ANIEKTPUYECKOTO TOKa; pabOTHI AIEKTPUUYECKOTO TOKA.

WccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, BO3HUKAIOLIETO B IPOBOJIHUKE
(pe3ucTopbl, Jammoyka), OT HaNpsHXKEHUS Ha KOHIAX IPOBOJIHUKA;
3aBUCHMOCTH CONPOTUBIIEHHUsS OT JUIMHBI IIPOBOJHHKA, IUIOIIAJAH €r0
MOIIEPEYHOI0 CEYEHUS U YIEIbHOTO CONPOTUBIICHUSI.

[IpoBepka  mpaBwia Il DJIEKTPUYECKOTO HalpsDKeHUsT  IpH
MIOCJE0BATEIbBHOM  COCJUHEHUN [POBOJHMKOB; TMpaBWiIa JJIs  CHIIbI
JNEKTPUYECKOTO TOKA NpPU MapaUIEIbHOM COEAMHEHUH IPOBOJIHHUKOB

(pe3ucTOphl U JIAMITOYKA)

3.17

Qu3suueckue s61eHUs 6 npupode: DIEKTPUUECKUE SBJICHHUS B aTtmocdepe,
AJIEKTPUYECTBO JKMBBIX OpPraHU3MOB, MAarHWTHOE moje 3emiu, Jpend

ITIOJIFOCOB, POJIb MArHUTHOI'O ITIOJIA IJIS J)KU3HH Ha 3eMne, IMOJIAPHOC CUAHUC

3.18

Texuuueckue ycmpoucmea: 3NEKTPOCKOI, aMIepMeTp, BOJIBTMETP, pPeocTar,
CUETYMK OJIEKTPUYECKOM DHEPruM, JJIEKTPOOCBETUTENbHBIE MPHOOPHI,
HarpeBarelbHbIC AIIEKTPOTIPUOOPHI (mpumepsr), JNEKTPUYECKHE
MIPEIOXPAHUTENH, AIIEKTPOMATrHUT, S3JCKTPOABHUTATENb MOCTOSIHHOTO TOKa,

TCHCPATOP MOCTOAHHOTO TOKA

3.19

3J'IeKTpOMarHI/ITHLIC BosHEL Illkama SJICKTPOMATHUTHBIX BOJIH

3.20

queBaﬂ MOJCIIb CBETA. prlMOJ’IHHCfIHO@ pacnpoCTpaHCHUC CBCTa

3.21

3aKkoH OTPAXKCHUS CBCTA. IInockoe 3€pKajio

3.22

HpeHOMHeHI/Ie cBeTa. 3aKOH MMPEJIOMJICHUSA CBCTA




3.23

Jucnepcus ceera

Jlunza. Xopn nydeit B nuH3e. DOKycHOE paccTosiHME JMH3BL. OnTthueckas

3.24
cuna qun3el: D = 1/F
3.25 I'ma3 xak ontuyeckas cucrema. OnTHIecKue mpruoopsI
Ipakmuyeckue pabomol
#H#HPar###113MepeHre ONTUYECKON CHIIBI COOMpAromield JTHH3bI; (OKYCHOTO
paccrosiHus coOmparomeil JHMH3bI (TI0 CBOWCTBY paBEHCTBA pPa3MEpOB
npeaMera U n300pakeHs, KOTia PeAMET PacIioJIo’KeH B ABOHHOM (OKycCe),
3.26 ToKa3aTes MPeIOMIICHUS CTeKJIa.
#i#HPar#H#lccnenoBanue cBOWCTBA N300paKEHMsI, TOJIy4EHHOTO C IIOMOIIBIO
coOuparoiel JMH3bI; U3MEHEHUs1 (POKYCHOTO PACCTOSIHUSI IBYX CIIOKEHHBIX
JIMH3; 3aBHCUMOCTH yIJIa TIPEJIOMIICHHSI CBETOBOTO JIyda OT yriia MajJeHus: Ha
TpaHUIIE «BO3IYX — CTEKIIO»

397 Qusuueckue sasnenus 6 npupooe: 3arMmenus Comxna u JIyHbI, 1BeTa Tedm,
' OonTHYECKHUE SBJICHUS B aTMocdepe (1iBeT HeOa, pedpakius, pagyra, MUPax)
3.98 Texnuueckue ycmpouicmea: OYKH, HEpUCKOI, (oToanmapaTr, ONTHYECKHUE

' CBETOBO/IbI
4 KBAHTOBGIE ABJIEHUA
i1 PanmnoaktuBHOCTh. Anb(da-, Oera-, ramma-umsnydeHws. Peaknum anmbda-u
' Oera-pacrajna
4 OmnbiTel Pesepdopna mo paccesHuro anbga-dactuil. IlnanerapHas mopnens
' aToma
4.3 CocraB aroMHOTO siapa. M30Tomb
4.4 [lepuon nomypacnazia aTOMHBIX s7ep
4.5 SnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsJ0BOI0 M MAaCCOBOTO YU CET
Qusuueckue s61eHUs 6 Npupooe: E€CTECTBEHHbIH pPaJUMOaKTHUBHBINA (OH,
4.6 KOCMHMYECKUE JIy4M, PaJUOAKTUBHOE H3Iy4YE€HUE NPUPOAHBIX MHHEPAJIOB,
JeCTBUE PaJIMOaKTUBHBIX U3TyUYE€HHH Ha OPraHu3M yeloBeKa
47 Texnuueckue ycmpouicmea: CIEKTPOCKOI, WHAMBHUIYAIbHBIM J03UMETD,

KaMepa BI/IJ'ILCOHa, AACpHAasd SHEPreTuKa




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka: 7-i kiacc: 6a30BbIM YPOBEHb: YyUeOHUK; 3-€ U3/IaHUE,
nepepadotanHoe [leppinkun .M., UBanos A.M. AkuirionepHoe 00I11ECTBO
«M3parenscTBO «lIpocBemienne

» Gusuka: §8-i kinacc: 0a30BbI YpPOBEHDb: YUEOHUK; 3-€ U3AaHHeE,
nepepaborannoe [lepsimkun .M., UBanoB A.U. AkuronepHoe 0011eCTBO
«M3parensctBO «IIpocBeienne»

» Gdusuka: 9-it knacc: 0a30BbI YPOBEHDb: YUEOHUK; 3-€ U3AaHUeE,
nepepadborannoe [lepeimkun .M., I'ytauk E.M., MBanos A.UW. u np.

AxrmonepHoe obmectBo «M3matenbctBo «lIpocBemnienne»

METOIUYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
YyeOHuK

JlnnakTnyecKkue MaTepuaibl

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

yqy.py
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