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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢usnke Ha ypPOBHE OCHOBHOIO o00IIero o0Opa3oBaHUS
COCTaBJICHa Ha OCHOBE TMOJIOXKEHUW M TPeOOBaHUU K pe3yJibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTENbHOM MPOrpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a takxke ¢ yu€Tom denepaibHON pabodeit mporpaMMbl BOCIIUTAHUS U
Konnenmmu npenogaBanus yaeOHOro npenmera « Du3nkay.

Conepxanne mporpaMmbl MO (U3UKE HaAMpaBieHO Ha (HopMUPOBaHHE
€CTeCTBEHHOHAYYHOM TpPaMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio HU3y4eHUs
Gbu3NKM Ha NESITeNIbHOCTHOW OcHOBe. B mporpamme mo ¢u3uke y4YUTHIBAIOTCS
BO3MOXHOCTH y4eOHOro mpemMera B peamusanuu TpedoBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METANPEMETHBIM pPe3yJIbTaTaM O0yJeHHUs, a TakKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB Ha YpPOBHE
OCHOBHOT'0 00IIeT0 00pa3zoBaHusI.

[Tporpamma mo ¢u3nKe yCcTaHABIMBAECT pacipeneieHne y4eOHOro MaTeprana
o rojgaMm o0ydeHus (1o Kjaccam), mpejyiaraeT NpUMEpPHYIO MOCIeA0BaTEILHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJACpKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yJarOIINXCsl.

[Iporpamma 1o ¢usmke pazpaboTaHa ¢ IEIbI0 OKa3aHWUsI METOIUYECKOMN
MOMOIIM YUUTEIIO B CO3/TaHUM pabodeit mporpaMMbl IO Y4eOHOMY MPEAMETY.

®dusuka SBISICTCS CUCTEMOOOPA3YIOIIUM JIJISI €CTECTBEHHOHAYYHBIX YUEOHBIX
PEIMETOB, TMOCKOJBKY (PU3UUECKUE 3aKOHBI JIe)KAT B OCHOBE IIPOIECCOB U
ABIICHUH, W3y4yaeMbIX XHUMHUEH, OuoNoruen, acTpoHOMUEH H  QUIUUECKON
reorpadueil, BHOCHT BKJaJd B  C€CTECTBEHHOHAyYHYIO KapTUHY  MHpA,
IpeloCcTaBisieT HauboJiee SCHble O00pa3lbl MPUMEHEHHS HAay4yHOro METoja
MO3HAHUS, TO €CTh CII0C00a MOTYUYEHUS JOCTOBEPHBIX 3HAHUM O MUPE.

OpnHa U3 TIaBHBIX 3ajlad (PU3MYECKOTO OOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHusl COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU H
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TPENINOJaraeT OBIAJCHUE
CIEAYIONIUMU KOMIETEHTHOCTSAMH, XapaKTepU3yIOUMMH €CTECTBEHHOHAYUYHYIO
rPaMOTHOCTB:

e HAy4YHO OOBSICHSTH SIBJICHUS;

e OIIGHUBATH U MMOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHNUSI;

e HHTEPIPETHPOBATH  JIAHHBIE W  WCIOJB30BaTh  HAyYHBIE
JI0OKa3aTeNbCTBA JIJISI OJTyYSHUS] BHIBOJIOB.

Henmn wu3ydenns ¢GU3MKA HAa YpPOBHE OCHOBHOrO OOIEro o00pa3oBaHUs
onpeneneHsl B Konrenmuu mnpenomaBaHus ydeOHoro mpeamera «Dusukay B
oOpa3oBarenbHbIX opraHuzanusax Poccuiickoii  @expepauuu, pearnu3yrOMIMX
OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MPOrpaMMbl, YTBEPXKIEHHONW pelieHuEM



Komnernn MunuctepctBa npocenienus: Poccuiickoit ®deneparuu (IpoTOKOJI OT 3
nekadpst 2019 r. Ne T1IK4BH).
e n3yyeHus pusuku:

npuoOpeTeHrne HWHTepeca W CTPEeMJICHUS OOYYalolIUXCS K HayYHOMY
U3YYECHUIO MPUPOJbI, Pa3BUTUE HUX HHTEJUIEKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJi€ MO3HaHUs U (HOPMHUPOBAHUE
MCCJIEI0BATENIBCKOTO OTHOIICHHUSI K OKPYKAIOUIUM SIBJICHUSM;
¢opMupOBaHHE HAy4YHOTO MHPOBO33PEHHUSI KaK pe3yJibTaTa H3y4eHUs
OCHOB CTPOEHMS MaTepUU U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;
dbopMHpoBaHUE MPEACTaBICHUN O posu (DU3MKU [JIsl Pa3BUTUA JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHI;

pa3BUTHE  MPEIACTAaBICHMHA O  BO3MOXKHBIX  cepax  Oyayumien
npodeCCUOHAIBHON e TEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOATOTOBKA K
JanbHEeHIeMy 00y4eHHUIO B 3TOM HalpaBlICHUH.

JlocTikeHne JTUX LieNiel MmporpamMMmbl 10 (UM3UKE Ha yYpOBHE OCHOBHOTO
o0111ero o0pa3oBaHusi 00ECIIEUUBAETCS PEIICHUEM CIICIYIOIINX 3a1a4.

npuoOpeTeHrue 3HAHWK O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOpPETEeHUE YMEHUIN OMUCHIBATH U OOBACHATH (DU3UUYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIICHHUS MPOCTEUIIUX pacUYETHBIX 3amad ¢
HCITOJIb30BAaHUEM buznuecKnx MOJIETIEH, TBOPYECKUX u
MPaKTUKOOPUECHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUW HAOIIOAATh MPUPOIHBIC SBICHHUS U BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M DKCHEPUMEHTAIbHBIE HCCIEIOBAaHUS C
WCITOJTIh30BAHUEM U3MEPUTEITLHBIX TPHOOPOB;

OCBOEHHUE MPUEMOB pabOThl ¢ MHMOpPMaLUEe (PU3HYECKOTO COJEpKaHUs,
BKJIIOYAsi UH(OPMALIMIO O COBPEMEHHBIX JOCTHXKEHUAX (U3HUKHU, aHAIU3 U
KpUTHUYECKOE OlICHHUBaHUE UH(OPMAITIH;

3HAKOMCTBO €O chepaMu IpoeCCHOHATILHON ACATEILHOCTH, CBSI3aHHBIMH
C (GUBMKOH, W COBPEMCHHBIMH TEXHOJOTHSMH, OCHOBaHHBIMH Ha
JOCTHXKEHUSIX (PU3NYECKON HAYKH.

Ha wsvyuenue dbusuku (60a30BbII YPOBEHH) HA YPOBHE OCHOBHOI'O OOIIErO

oOpasoBanus orBoauTcsa 238 yacoB: B 7 kiacce — 68 yacos (2 yaca B HEIEN0), B 8

KJjtacce — 68 gacoB (2 gaca B Henenro), B 9 kiacce — 102 yvaca (3 4yaca B HEJIEIIO).

[Ipennaraemelii B mporpamMme no (u3MKe nepeyeHb J1adopaTOpHbIX padoT U
OIIBITOB HOCUT PEKOMEHIaTENbHBIN XapaKTep, yUUTENb JI€JaeT BbIOOp MPOBEICHUS



1ab0opaTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBHUIYATBHBIX OCOOCHHOCTEH
00yyUaroImmXxcsi, CIUCKa AKCIEPUMEHTAIbHBIX 3aJIaHUM, MPeAJiaraéMbIX B paMKax
OCHOBHOT'O I'OCYJIapCTBEHHOT'0 K3aMeHa Mo (hU3MKe.
COAEPXAHUE OBYUEHUSA
7 KIIACC

Paznen 1. ®usuka v €€ poJib B IO3HAHUM OKPYKAKOUIET0 MUPA.

O®usuka — Hayka o npupozge. SsneHus npupoibl. Pu3nYeCKue SBICHUSA:
MEXaHUYECKUE, TEIUIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckne BeaMUMHBL M3mepeHue ¢uznueckux BenuyuH. Duznyueckue
npubopsl. [lorpemHocts u3mMepenuii. MexyHapoaHasi CucTeMa eIMHHUII.

Kak ¢usuka u Jpyrue ecTECTBEHHbIE HAyKM H3Yy4yaloT MPUPOY.
EcTecTBeHHOHAyUHBIN METOJl TO3HAHWSA: HAOJIOJIEHWE, MOCTAHOBKAa HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, IKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBICHEHUE
HaOro1aemMoro sipiieHus. Onucanune GU3NYeCKuX SBICHUN C TOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHn4deckue, TEIUIOBbIE, DJIEKTPUUYECKHME, MAarHuTHbBIE, CBETOBbIC

SIBJICHUSL.
2. ®duznueckue npuOOPHI U MPOIEaYypa MPSMBIX U3MEPEHUN aHAJIOTOBBIM U
1 GpoBBIM MPUOOPOM.
Jlabopamopnsie padbomost u onvimet.
1. OmnpenesieHHe IEHBI IeICHUs IIKaJIbl U3MEPUTEIBHOrO Mpubdopa.
2. H3MepeHue pacCTOSAHUM.
3. M3mepenue o0bEMa KUAKOCTH U TBEPJOTO TEA.
4. OnpeneneHue pa3MepOB MalbIX TEN.
5. M3MepeHue TtemIiieparypbl MPHU MNOMOIIM KHAKOCTHOTO TEPMOMETpa H
JaT4YUKA TEMIIEPATYpPHI.

6. IIpoBeaeHue uccienoBaHusl MO MPOBEPKE TMIOTE3bI: JAJbHOCTh MOJIETA
IIapyKa, MyIMEeHHOTO0 TOPU30HTAIIBHO, TeM OOJbINNe, YeM OOJbIe BBHICOTA
MyCKa.

Pa3zneu 2. IlepBoHayaibHbIe CBeIeHHSI 0 CTPOEHUHU BellecTBA.

CrpoeHue BemiecTBa: aTrOMbl M MOJIEKYJIb, WX pa3Mmepbl. OINbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILECTBA.

JIBmxeHne yactuil BemecTBa. CBsI3b CKOPOCTH ABMXKEHUS YACTHUI[ C
TeMriepaTypoil. bpoyHoBckoe aBwxkenue, nuddysus. BzaumonencTBue yacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEN U TBEPABIX
(kpucTamIM4yeckux) Tesl. B3auMoCBsi3b MEXy CBOWCTBAMH BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/JIBI.



Hemoncmpauuu.

1. Habmronenue OpOyHOBCKOTO JABHKEHHUS.

2. HaGmonenue nuddyzuu.

3. HaOmionenue ~ siBmeHuid,  OOBACHSAIOMIMXCS ~ TMPUTSHKEHUEM WM

OTTAJIKUBAaHUEM YaCTHUIl BEIIECTBA.

Jlabopamopnwie pabomut u onvimol.

1. OueHka JuaMerpa aromMa METOAOM pSAOB (C  HCHOIb30BAaHUEM

dbotorpaduii).

2. OmbITHI MO HAOJIOICHUIO TETUIOBOTO PACIIMPEHHUS Ta30B.

3. OnbITHI MO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSKEHUSL.

Pa3nea 3. /IBukeHHe U B3aUMO/IeCTBHE TeJl.

MexaHnnueckoe JIBH>KEHUE. PaBHOMEpHOE U HEPABHOMEPHOE JIBHXKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh IMPU HEPABHOMEPHOM JBUKEHHH. Pacuér myTtu u
BPEMEHU JBUKEHUSI.

SBneHne uHEpUMM. 3aKOH HHEpLMHU. B3anmoaeicTBHe Ten Kak NpHYHHA
U3MEHEHHS] CKOPOCTH JBWXEHHUsS Tel. Macca Kak Mepa HHEPTHOCTH Tela.
[ImoTHOCTE BemecTBa. CBSA3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€AUHULE
00BbEMa BelecTBA.

Cuna Kak xapakTepucThka B3auMozencTBus Tenl. Cuila ynpyrocTd M 3aKOH
I'yka. M3mepenne cuiibl ¢ TOMOIIBIO AUHAMOMETpA. SIBIIEHUE TATOTEHUS U CUia
TskecTH. CHila TSDKECTH Ha Opyrux Ianerax. Bec tena. Hesecomocts. Cnoxenue
CUJI, HaPABJIEHHBIX O OJHOW IpsMoM. PaBHonelcTBytomas cui. Cuna TpeHUS.
TpeHne CKOJIbKEHUsS U TPEHUE MOKOs. TpEeHKE B IPUPOJIE U TEXHUKE.

Hemoncmpauuu.

Habntonenne MexaHM4ecKoro IBUKEHUS Tela.
N3mepenne cKkopoCcTy MPSIMOJIUHEHHOTO ABKECHHUS.
HaGmtonenue siBneHus nHepIuu.

CpaBHEeHUE MacC MO B3aUMOJECHCTBUIO TET.
CnoxxeHue cull, HalpaBJIeHHBIX MO OJAHOU MPSMOIA.

Jlabopamopnwie padbomost u onvimet.

1. OmnpenesieHHE CKOPOCTH PABHOMEPHOTO JABHMKEHUS (IIapUKa B KUJIKOCTH,
MOJIEIIN AJEKTPUUECKOTO aBTOMOOWIISI M TaK J1ajiee).

2. OmpeneneHue CpeAHEl CKOPOCTH CKOJBKEHHUS Opycka WM IapuKa Mo
HaKJIOHHOU IUIOCKOCTH.
Omnpezenenre MIOTHOCTH TBEPAOrO TeNA.

4. OnBITBl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTshKeHUs (dedopMaliniu)
IPY>KUHBI OT IPUIIOKEHHON CHUJITBI.

1
2
3
4. HaOmroieHrie n3MEHEHUs CKOPOCTH MPU B3aUMOJICHCTBUU TEN.
5
6



5.

OMNBITHI, JIEMOHCTPUPYIOIINE 3aBUCHMOCTh CHJIBI TPEHHUS CKOJIBXKCHHUS OT
BECa TeJa U XapaKTepa COMPUKACAOIINXCS TOBEPXHOCTEH.

Paszpneu 4. /laBiieHue TBEPABIX TeJl, ) KUAKOCTEH U ra30B.

JlaBnenne. CriocoObl YMEHBIIIEHUS U YBEJIMUEHHUs JaBlieHus. JlaBiaeHue rasa.
3aBUCHMOCTh JIaBJICHHSI raza OT 00bEma, TemmepaTypbl. Ilepemaua nmaBneHuUs
TBEPABIMU TEJNAMHU, XUAKOCTIMH W razamu. 3akoH [lackans. [IHeBmaTnueckue

MalIuHbl. 3aBUCUMOCTb JAaBJIEHUS KUJKOCTU OT TiyOuHbl. ['mapocratudeckuit
napajokc. Coobuaromuecs cocyapl. ['uapaBarueckre MeXaHU3MBbl.

AtMmocdepa 3emnu u atmocepHoe naBieHue. [IpHuMHBI CyliecTBOBaHUSA
Bo3ayHON oOonouku 3emiu. Onbit Toppuuemnu. M3mepenue atmocdepHOTo
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOI0 AaBICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! nst u3MepeHns arMochepHOTo JaBICHHUS.

JleficTBUE KUIKOCTH M ra3a Ha NOTPYKEHHOE B HUX TEJIO. BhITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3gyxomnnaBanue.

Hemoncmpayuu.

S T o

~

3aBUCUMOCTH JAABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBieHUs! )KUIKOCTBIO M Ta30M.

Coobmraromuecs: CoOCy/ibl.

['mppasnuueckui npecc.

[IposiBieHue neicTBust aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKABAIOUIEH CHJIIBI OT 00BEMa MOrpyKEHHOM YacTu
TeJIa ¥ TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITATKUBAIOLIEH CUIIBI BECY BBITECHEHHOU KUIKOCTH.
YciioBue miaBaHus TeN: IUIABAHUE WIIHA IOIPY’KEHUE TEI B 3aBUCUMOCTH
OT COOTHOUIEHHUS TIIOTHOCTEU TeNa U )KUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMa MOrpyKEHHOMN B
JKHJIKOCTh YaCTH TeJa.

OmnpeneneHre  BBITAIKUBAIOUIEM  CUJIbI, JEWCTBYIOIIEW Ha  TeJIO,
MOrPY>KEHHOE B KUIKOCTb.

ITpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUJIbI, ICHCTBYIOIIECH HA TEJIO
B ’KMJIKOCTH, OT MacCChl Tea.

OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHMOCTH BBITAJIKMBAIOIICH CHUIIBI,
JNEUCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpyKEHHOM B
J)KHJIKOCTh YaCTH TeJjia U OT INIOTHOCTH JKUJIKOCTH.

KonctpynpoBanue apeomerpa WIM KOHCTPYHUPOBAaHHE JOAKA U
OIIpeIEIEHNUE €€ TPY30I0AbEMHOCTH.

Pa3znen 5. PabGoTa 1 MOIIHOCTH. DHEPrus.
Mexannueckas paboTta. MOIIHOCTb.



[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IlpaBuio
paBHOBecHsl pblyara. [IpumMeHeHue mpaBuja paBHOBECUS pblyara K OJOKY.
«3o0nmotoe mpaBwio» MexaHuku. KIIJ[ mnpocteix MexanusmoB. IIpocTeie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas oHeprusa. KuHermueckas W IIOTEHUHAIbHAsA JHEPIHUS.
[IpeBpaiienre 0AHOTO BUIA MEXaHUYECKOW DHEPTUU B IPYrOW. 3aKOH COXPAHEHUS
SHEPrUU B MEXAHUKE.

Hemoncmpauyuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Omnpenenenue pabOTHI CHUJIBI TPEHUS IPU PABHOMEPHOM JBMIKEHUU Teja

110 TOPU3OHTAIBHOU ITOBEPXHOCTH.
2. HccrnenoBaHue yClIOBUM PaBHOBECHS pblyara.
3. Msmepenue KIIJl HaK1OHHON MIIOCKOCTH.

4. H3ydeHue 3aKOHA COXpPAHEHUs MEXAaHUYECKOU DHEPIUH.
8 KUIIACC

Pa3nen 6. TenuioBble siBJICHUSA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BelecTBa. Macca U pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAIONINE
OCHOBHBIE TTOJIOKEHUS] MOJIEKYJISIPHOKUHETUUECKON TEOPUH.

Mopgenu TBEPAOro, KHUAKOTO U Ta3000pa3HOrO COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopgusie Tena. OObsACHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPIABIX TEJI HA OCHOBE IIOJIOKEHUU MOJIEKYJISIPHO-KUHETUYECKOU TEOPHUHU.
CmaunBaHME M KalIWJUISIPHBIE SIBJICHUS. TEmI0oBOE paclIupEeHNUE U CHKATHE.

Temneparypa. CBsizb TeMmIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABUKEHHUS
yacTull. BHyTpeHHsisi sHeprus. CnocoObl HM3MEHEHUsS BHYTPEHHEH DSHEpPruu:
Temionepeaaya 51 COBEpIICHUE paboTHI. Bunpr TEIUIoNepeaadu:
TEIUIONPOBOAHOCTD, KOHBEKIIUS, U3JIyYEHHUE.

KonuyecTBo TemnoTel. YaenpHas TEMIOEMKOCTH BEHIECTBA. TemIo0OMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHUE TermoBoro OanaHca. IlnaBnenue u
OTBEPAECBAHUE KPUCTAUIMYECKUX BELIECTB. YJEiIbHAas TEIUIOTA IUIABJICHUS.
[TapooGpazoBanne u konaeHcamus. Mcnapenuwe. Kunenue. YnpenpHas Teriora
napooOpa3oBaHusi. 3aBUCHMOCTh TEMIIEpaTypbl KHUIIEHUS OT aTrMOChEpHOTro
JABJICHUSI.

BrnaxnocTh BO3ayXa.

DHeprus TOIUIMBa. Y IeJIbHAs TEIMJI0Ta CTOPaHUs.

[Mpuamunsr pabotel TemnoBbix aBurareneit KIIJ[ temmoBoro asuratens.
TennoBble ABUTATENM U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAHEHUS U MPEBPALLECHUS SHEPTUH B TEIJIOBBIX MTPOIECCAX.



Hemoncmpauuu.

1.

2
3
4.
5

L o N o

10.
11.
12.
13.

Habmtonenue 6poyHOBCKOTO ABUKEHUS.

Habmonenue nuddysumn.

Habmronenue sBiieHU cMauyuBaHUS U KaUJUISIPHBIX SIBIICHHM.
HabmroneHune TermmoBoro pacimpeHus Tell.

N3Menenune napiieHus ra3a npu U3MEHEHUU 00bEMA M HArpeBaHUU WU
OXJIAXKICHUH.

[IpaBusia u3MepeHus TeMIIEPaTypPHI.

Buasl Teronepeaayu.

OxunaxkaeHue npyu CoBepIIEHUU PadOTHI.

HarpeBanue npu coepiiieHur padoThl BHEIITHUMHU CHUJIAMH.
CpaBHeHHUE TEIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
Habmonenune kumneHus.

Habmronenue nocTosstHCTBa TeMIepaTyphl IPH TIaBJICHUU.
Mojenu TeIuI0oBBIX JIBUTATEIICH.

Jlabopamopnsie padbomost u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITHI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTKEHUSL.
OnbITHI IO BRIPAIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.
OmnpITel O HAOJIIONEHUIO TETJIOBOTO PACHIMPEHHUS Ta30B, XKUAKOCTEH U
TBEPIBIX TEIL.

Ornpenenenve qaBlieHHs BO3/lyXa B OaJUIOHE IITTPUIIA.

OnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTH [aBJIEHHUS BO3JyXa OT €ro
00BbEMa 1 HArpeBaHUS WM OXJIAXKICHUSI.

IIpoBepka rumoTe3sl JIMHEHHON 3aBUCHMOCTH JUTMHBI CTOJIOMKA JKHIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

Habmronenue wu3MeHeHUsT BHYTpPEHHEH DSHEpruM Teia B pe3ysbTaTe
TEerIonepeayr U padoThl BHEITHUX CHJL.

Uccnenoanue siBieHHUs TEMIOOOMEHA MPHU CMEINIMBAHUM XOJOJHOM U
ropsiueu BOJBI.

OmnpeneneHre  KOJAWMYECTBA  TEIUIOTHL, MOJYYEHHOTO BOAOW  IIPHU
TEIMJI000MEHE C HArPEThIM METAIITUYECKUM IIUITUHIPOM.

Onpenenenve yaenbHON TEMIOEMKOCTH BEIIECTBA.

UccnenoBanue mpouecca UCapeHusl.

OrnpeneneHre OTHOCUTEIBbHOM BIIaXKHOCTH BO3yXa.

Onpenenenve yaeiabHOM TEMIOTHI IJIABJICHHUS JIbJA.

Paznen 7. JiekTpuueckue 1 MATHUTHBIE SIBJICHUS.

OnexkTpuzanus Ten. J[Ba poaa sJeKTpUUECKUX 3apsiaoB. BzaumopeiicTBue
3apspDKeHHBIX  Ted. 3akoH KyioHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJ OT BEJIWYUHBI 3aPSA0B U PACCTOSHUS MEXKy TeJIaMHu ).



Onektpudeckoe nojie. Hampsixk€HHOCTh 3iiekTpudeckoro mosst. [lpuHuumn
CYyHEepHO3UIINU JIEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn smekTpudeckux 3apsiaoB. DJIEMEHTAPHBIA JJIEKTPUYECKUAN 3apsi.
Crpoenne aroma. IIpoBOOHMKM W JUANEKTPUKU. 3aKOH  COXpPaHECHUS
3JIEKTPUYECKOTO 3apsa.

DIJIEKTPUYECKUIT TOK. YCJOBHUS CYIIECTBOBAaHUS JJIEKTPUYECKOTO TOKa.
HNctounuku mMOCTOSHHOrO TOKA. JIeMCTBUS DJIEKTPUYECKOrO TOKa (TEIIoBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUYECKUI TOK B JKUJIKOCTSIX M ras3ax.

Onektpudeckass uenb. Cuna  Toka.  DJIEKTPUUECKOE  HAIMPSKEHHUE.
ConpoTuBiieHHE TPOBOJHUKA. Y AEIBbHOE CONPOTHUBIICHHE BellecTBa. 3akoH Oma
s ydactka uenu. IlocienoBarenbHOe W mapajUleIbHOE  COEAMHEHHUE
ITPOBOJTHUKOB.

Pabota W MOIIHOCTH 3JIEKTpHUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DNeKTpUYECKHUe UEeNnu U MOTPeOUTENH dIEKTPUUECKO aHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

[ToctositHHBbIE ~ MarHuTHL.  B3aumoaencTBHE  MOCTOSIHHBIX ~ MAarHUTOB.
MaruauTtHOe nose. MarHuTHOE noJie 3eMJIM U €r0 3HAYEHHE I KU3HU Ha 3eMUle.
OneiT  Opcrena. MarauTHoe TMOJ€  AIEKTPUYECKOTo ToKa. [IpumeHeHue
AJEKTPOMArHWTOB B TEXHUKE. /[elicTBME MarHUTHOTO MOJIA HA IPOBOJHUK C TOKOM.
DJIEKTPOJIBUTaTeNlb IOCTOSHHOTO TOKa. lcronb30BaHUE SJIEKTPOJBHUIaTeNIed B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SABiaeHue 3J1eKTpoMarHuTHON MHAyKIuuU. [IpaBuio Jlenna.
DIIeKTpOreHepaTop. CriocoOb1 MOJTyYEHHUS ANEKTPUUYECKOM SHEPIUH.
DNEeKTPOCTAHITNN Ha BO30OHOBIIIEMbIX HCTOYHUKAX YHEPTHU.

Jlemoncmpayuu.

DIIeKTpU3aLMS TEIL.
JIBa poaa 3JIeKTPUYECKUX 3apsiI0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TEJ.
Y CTpOUCTBO U IEUCTBHUE DIEKTPOCKONA.
DIIEKTPOCTATUYECKAS UHAYKIIHS.
3aKOH COXpAaHEHUS JIEKTPUUECKUX 3apsI0B.
[IpoBOOHUKY U ANDIIEKTPUKH.
MonenupoBaHr€e CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJISL.
M cTOYHMKH TTOCTOSTHHOTO TOKA.
JIeCcTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B KUJKOCTH.
. 'a30BbIl pa3ps.
. I3MepeHnune Cuitbl TOKa aMIIepMETPOM.
. I3MepeHue 3JIeKTPUIECKOr0 HANPSHKEHUST BOJIbTMETPOM.
. Peocrar u mara3uH COIpOTUBIICHUN.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

B3anmMopaelicTBHE TOCTOSHHBIX MarHUTOB.

MoaenupoBaHre HEBO3MOXKHOCTH Pa3ICICHUS MTOIOCOB MAarHUTa.
MopaenupoBaHue MAarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OnsiT Ipcrena.

MarauTHoOE 1oJjie TOKa. DJIEKTPOMAarHuT.

JleficTBME MarHUTHOTO MOJISI HAa TPOBOJAHUK C TOKOM.
DJIEKTPOJBUTATEND MOCTOSIHHOTO TOKA.

HccnenoBanue saBiaeHUs 2IEKTPOMArHUTHOW UHAYKIIUH.

Onbitel apanes.

3aBUCUMOCTh HAMpaBJICHUS WHIYKIIMOHHOTO TOKa OT YCJIOBUU €ro
BO3HMKHOBEHHS.

DJIEKTPOreHePaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnwie padbomosl u onvimol.

1.

A

10.
11.

12.

13.

14.

15.

16.

OmpITBI IO  HAOMIOACHWIO DJICKTPU3AMK Tel WHAYKIUEH W TpHU
CONPUKOCHOBEHHH.

UccnenoBanne AeHCTBUSA DIEKTPUYECKOTO IO HA MPOBOJHUKU U
JTUDJICKTPUKH.

CoOopka u nmpoBepka padbOThI ANEKTPUUECKON 1IETH MOCTOSIHHOTO TOKA.
W3mepenue u perympoBaHmue CHIIBI TOKA.

N3mepenue u peryaupoBaHue HAMPS>KEHUS.

UccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 PEe3ucCTop, OT
COTIPOTHUBJICHUS PE3UCTOPA U HAIIPSHKCHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPUPYIOIITNE 3aBUCUMOCTD AIEKTPUUECKOTO
COTPOTUBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, TUIOMIAJAA MONEPEUHOTO
CEYCHHS U MaTepuara.

[IpoBepka mpaBuiia CIIOKCHHUS HANPSHKEHUW TPH TOCIICAOBATEIIBHOM
COCTMHEHUH JIBYX PE3UCTOPOB.

[TpoBepka mpaBuna Uisi CHJIBI TOKA TMPH MAPAUICTLHOM COCIUHEHHUH
PE3UCTOPOB.

Omnpenenenne pabOTHI AMEKTPUIECKOTO TOKA, UTYIIETO YePe3 PE3UCTOP.
OmpezneneHre MOIIHOCTH  DJIEKTPUYECKOTO TOKA, BBIICISEMON Ha
pe3ucrope.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa, MAYIIETO Yepe3 JaMIIOuKy, OT
HaNPSDKEHUS HA HEH.

Onpenenenue KIIJ[ narpeBarets.

HccnenoBanne MarHUTHOTO B3aUMOICHCTBUS TTIOCTOSTHHBIX MarHUTOB.
N3ydenne MarHUTHOTO TOJS TOCTOSHHBIX ~MAarHUTOB TIPH  UX
00BEIMHEHUH U PA3/CIICHUN.

UccnenoBanue neiicTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITEL, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATYIIKK C TOKOM M MarHuTa OT CHJbl TOKAa M HAIlPaBJIICHUS TOKa B
KATYIILKE.

18. MI3yueHue AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue U nu3ydeHue padoThbl 3JIEKTPOIBUTATEIS.

20. M3mepenne KIIJI amekTpoaBUraTeIbHOW YCTaHOBKHU.

21. OnBITBL O MCCIECAOBAHUIO SIBJICHUS DJIEKTPOMAarHUTHOM WHAYKIUU:
VCCIICJOBAHUE W3MEHEHHUM 3HAYEHUSA W HaIPaBJICHWS WHIYKIMOHHOI'O

TOKA.
9 KIIACC

Pa3znes 8. MexaHuveckue siBJICHUs.

Mexannueckoe JBHKeHHE. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCUTENIBHOCTh MEXaHUYECKOIO0 JBHKEHHS. PaBHOMEpHOE NpSMOJIMHEHHOE
nBrkeHue. HepaBHoMepHOe npsMonuHeiiHoe nBrkeHne. CpenHsss 1 MIHOBEHHas
CKOpOCTB T€Jla IPU HEPABHOMEPHOM JIBH)KCHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEWHOe naBMkeHue. (CBoOOaHOE
najgenue. OnbiTel ["anuies.

PaBHOMepHOE ABMKEeHHE MO OKpyXHOCTH. llepuon u yvactora obOparieHus.
JIuneriHasg v yrioBast CKOPOCTU. LIeHTpoCcTpeEMUTEIIBHOE YCKOPEHHUE.

ITepseiii 3akoH HeroroHa. Bropoii 3akoH Herotona. Tperuii 3akoH HerotoHa.
[IpuHUKD Cynepno3uuyu CUil.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUsI: cujia TPEHUS CKOIbXKEHUS, CUIIa
TPEHUS MTOKOSI, APYTUE BUJIBI TPEHHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOrO TATOTEHHUA. Y CKOpEeHHE CBOOOAHOTO
najeHus. J[Buxenue miaanetr Bokpyr Comnnua. IlepBasi kocmuyeckass CKOPOCTb.
HesecomocTs 1 neperpysku.

PaBHOBecue matepuanibHOM TOukH. AOCOMIOTHO TBEpPAOe Teno. PaBHOBecue
TBEPJIOTO TEJIa C 3aKPEIJIEHHON OCBIO BpalieHuss. MoOMeHT cuiibl. LIeHTp TsxkecTH.

Nmnynbc tena. 3menenue nmnylibea. UMnynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTuBHOE NBUKEHUE.

Mexanuyeckass paboTa W MOILIHOCTb. PaboTa Ccuil TSXKECTH, YNPYTrOCTH,
TpeHusi. CBsA3b sHepruu u padothl. [loTeHnanpHas 3Heprus Teina, MOJHSATOTO HaJl
ITOBEPXHOCTHIO 3eMiH. [loTeHIInanbpHas sHeprus cxaTou npyxunsl. Kunetnueckas
sHeprus. Teopema O KMHETHYECKOW JHEPrUU. 3aKOH COXPAHEHHUS MEXaHWYECKOU
SHEPIuM.

Hemoncmpauuu.

1. HaOnroneHue MeXaHMUECKOro JBHKEHHUS T€Ja OTHOCUTENIBHO Pa3HbIX Tell

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

CpaBHeHue TyTed M TPACKTOPUM IBHKEHHUS OJIHOTO W TOTO K€ Tena
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.

N3mepenre cKkopoCTH U YCKOPEHUSI TPSIMOJIMHENHOTO IBUKECHHUS.
Hccnenoanne npu3HakoB paBHOYCKOPEHHOTO IBUKEHUS.

HalGmtonenue aBuKeHUs Tea 1Mo OKPYyKHOCTH.

Habmronenne MexaHnuecKux sIBIICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Temexka» mnpu €€ PpaBHOMEPHOM M  YCKOPEHHOM  JIBUKCHUU
OTHOCUTEIFHO KaOuHeTa (U3UKH.

3aBUCHUMOCTh YCKOPEHUSI T€Ja OT MacChl Tela W JIECHCTBYIOIIEH HAa HETrO
CHJIBL.

HaGntonenue paBeHCTBa CUIT TPU B3aMMOJIEUCTBUU TEJL.

HN3meneHne Beca Tena npu yCKOPEHHOM JIBUKEHHM.

[Iepenaua nmmnyJibca mpy B3aMMOAEHCTBUHN TEIL.

[IpeoOpazoBaHust SHEPTUH TPU B3aUMOICHCTBUM TEI.

CoxpaHeHne UMIyJIbCa IPU HEYNIPYTOM B3aUMOJECHCTBUM.

CoxpaHeHre UMIyJbca P a0COTIOTHO YIIPYTOM B3aUMO/ICHCTBUH.
Habmronenue peakTMBHOTO JBUKEHUS.

CoxpaHeHue MEXaHUYECKOW SHEPTUHU ITPU CBOOOHOM IMaICHUH.
CoxpaHeHrne MEXaHUYECKOW SHEPTUU MPU JIBH>)KECHUU TeJla MO ACHCTBUEM
PY>KUHBIL.

Jlabopamopnwie padbomosl u onvimol.

1.

KoncTpynpoBanne TpakTa Mg pa3roHa M JAJIbHEUIIETO PABHOMEPHOIO
JBH>KCHUS IIAPUKA WA TEJIEKKH.

Onpenenenrue cpeaHell CKOPOCTH CKOJIBKEHHUS OpyCKa WIIM JBHXKCHHS
IapyKa 1o HaKJIOHHOM MJIOCKOCTH.

Ornpenenenre YCKOpPEHHUs Tella MPU PABHOYCKOPEHHOM JIBHXKCHHUHU 10
HAKJIOHHOU TTIOCKOCTH.

Uccnenoanue 3aBUCMMOCTH MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBU>KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBMKEHHHM 0e3
HayaJbHOM CKOPOCTU IYTH OTHOCATCA KakK psifi HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIIUE TPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHHUSI OT CHJIBI
HOPMAaJIbHOTO JJABJICHHUSI.

Omnpenenenue kodhPUITMEHTA TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTH NPYKUHBL.

Onpenenenve padOThl CUJIBI TPEHUSI MPU PABHOMEPHOM JIBHXKCHUHU Teja
10 TOPU3OHTAIBHON MMOBEPXHOCTH.



10. OnpesienieHne  pabOThI  CHJIBI  yIPYTOCTH TPU  TMOABEME Tpy3a C
UCIOJb30BaHUEM HEMOIBUKHOTO U MOJBUKHOTO OJIOKOB.

11. MI3ydeHue 3akoHa COXPAHEHUS YSHEPTUH.

Pa3ngen 9. Mexannueckune KoJ1e0aHUA M BOJIHEI.

Koneb6arenbHoe nukenrne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHU: TIEPHO/I,
4acToTa, aMIUIUTyAa. MarteMaTu4ecKuil U NPy >XKUHHBIM MasTHUKU. [IpeBpaiienue
SHEPIruu MpHU KOJeOaTeILHOM JBUKCHUH.

3aryxatonue — KoieOanus.  BwiHyxaeHHble — koneOaHus.  Pe3oHaHc.
Mexanunueckue BodHBL CBolicTBa MeXxaHW4Yeckux BOJH. [IpomonbHble U
MONEPEYHbIE BOJHBIL. [[MMHA BOJAHBI H CKOPOCTh €€ pacnpoCTPAHEHUS.
MexaHuueckre BOJIHBI B TBEPAOM TeEJE, CEUCMUYECKUE BOJIHBI.

3Byk. I'pomMKkocTh 3ByKa W BbicoTa ToHA. OTpaxkeHue 3Byka. MHbpasByk u

yIbTPa3BYK.
Jlemoncmpayuu.
1. HaGmronenue koieOaHuil Tea Moa ACHCTBHEM CHIIBI TSOKECTH M CHIIBI
YIIPYTOCTH.
2. HaGnronenue kosiebaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.
3. HaOnroneHue BBIHYKIEHHBIX KOJICOAHUN U pe3oHaHca.
4. PacmpocTpaHeHHe MPO0JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH ).
5. HalGmroneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTHYECKUU PE3OHAHC.

Jlabopamopnwie padbomosl u onvimot.
1. OmpepneneHne YacTOTBI M TEpUOAa KOJIEOAHMM MaTeMaTHU4eCKOTO
MasTHUKA.
2. OmnpeneneHue 4acTOThI M NEPHOJA KOJI€OaHUN MTPYKUHHOIO MasgTHHUKA.
3. HccnenoBanue 3aBUCUMOCTH NEpHOJia KOJIEOAHUM MOABEUIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH MEepHOAa KOIeOaHU Py KMHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCMMOCTH IMepuoAa KojebaHUil rpysa, MOJABEUIEHHOTO K
HUTH, OT MAcChl Ipy3a.
6. OmbBITBI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh Tepuoia  KojeOaHwuid
NPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. VI3MepeHue yckopeHusi CBOOOIHOIO MajJIeHusI.
Pa3znesn 10. D1eKTPOMATrHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHbI.
OJIEKTPOMArHUTHOE  TOJIE.  ODJNEKTPOMAarHuTHele  BOJIHBL — (CBoOMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »nekTpoMarHUTHBIX BOJIH. Mcnonb3oBaHue
AJEKTPOMArHUTHBIX BOJH JJISI COTOBOM CBSI3H.



DnekTpoMaruuTHas npupojga csera. CkopocTh cBeTa. BoyiHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu.

1. CBoliCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie padbomosl u onvimol.

1. H3ydyeHue CBONCTB SJEKTPOMATHUTHBIX BOJIH C IMOMOIIBIO MOOHJIBLHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€ fIBJICHHUS.

JlyueBas  mogmenb  cBera.  HMcrounumkm — cBera.  [IpsAmosnmHeiHOE
pacnpoctpaneHue ceta. 3atMeHus Connna u Jlynel. Otpaxkenue ceta. [lnockoe
3epKajo. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHust cBeta. [lomHoe BHYTpeHHee
OTpak€HHe cBeTa. VICmonp30BaHME TIOJHOrO BHYTPEHHETO OTPAXKECHUS B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xom myweit B numH3e. OnrTuueckas cucreMa (¢oToanmapara,
MHKpPOCKONIa M Tejleckoma. [7a3 Kak onTthudeckas cucreMa. bIM30pyKOCTh H
JalbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbtorona. Croxenue
CIIEKTpaJIbHBIX IBETOB. J[Mcniepcusi cBera.

Jlemoncmpayuu.

[IpssMonuHeEHOE paclpOCTpaHEHUE CBETA.

OtpaxxeHue cBera.

[Tonyuenue n300pa’keHUI B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTHYECKUN CBETOBO/I.

XoJ aydel B cOOUparoIIeH JIMH3E.

XO0J My4der B pacCEeUBAIOIIEH JIMH3E.

[Tonyuenue n300pakeHUi ¢ TOMOLIBIO JINH3.

[Ipunuun geiictBus poroanmnapara, MUKpPOCKOIA U TEJIECKOMA.

10. Monens riasa.

11. PaznoxkeHue 0eoro cBetra B CHEKTP.

12. [TomydyeHue 6e10ro cBeTa MpH CI0KEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnwie padbomost u onvimet.

1. HccnenoBaHue 3aBUCMMOCTH yrja OTPa)KE€HUs CBETOBOrO Jyda OT yrJia
naJieHuUsl.

2. W3yueHue xapakTepuUCTHK M300pakeHUs MPEAMETA B IIJIOCKOM 3€pKaje.

3. HccnepoBaHue 3aBUCHMOCTH yIJla MPEJIOMIIEHUS CBETOBOIO JIyda OT yIJa
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIO».
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4. TlomydyeHue n300pak€HUI ¢ TOMOIIBIO COOMPAIOIIECH JTUH3BL.
Onpenenenve GOKYCHOTO PACCTOSIHUSI M ONTUYECKOM CUJIBI COOMparonieit
JIVMH3BI.

6. OIBITHI 1O PA37I0KEHUIO OEJIOr0 CBETa B CHEKTP.

7. ONBITHI TIO BOCHPHUSTHIO I[BETA MPEAMETOB MPH WX HAOIIOACHUHM dYepes
LBETOBbIE (DUIIBTPBI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

OneiTel Pesepdopna m mmanerapHas mojens atoma. Mopenb aroma bopa.
Hcnyckanue u nornomenue ceeta aroMoM. KBaHThl. JInHe4yaThIe CIIEKTPHI.

PanunoaktuBHOCTh. Alnbda, O6eTa- U ramma-uzinydeHus. CTpOEHHE aTOMHOTO
anpa. HyxnonHas wMogens aromHoro sapa. HW3zortonsl. PaanoakTuBHBIE
npespauienus. [lepron monypacmnana aTOMHBIX SEP.

AnepHbie peakiuu. 3aKOHBI COXpaHEHUs 3apsiOBOTO M MAacCOBOIO YHUCEI.
DHeprus CBsA3M aTOMHBIX saep. CBs3p Maccel M JHEpruu. Peaknum cuHTe3a u
nenenusd saep. Ucrounnku sneprun ConHua v 3BE3I.

SnepHas sHepreTuka. JleMCTBUS pPagWOAKTUBHBIX W3JIYYEHUU Ha >KHUBBIC
OpPTraHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3JIYyYEHHUS U MOTJIOLICHHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp Boaopoa.

4. Habmonenue TpekoB B kamepe Busibcona.

5. Pabora cu€Turka HOHU3UPYIOIIUX U3TYyUECHUN.

6. Peructpanus uznydeHus: IpUPOJHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnwie pabomosl u onvimol.

1. HaGnroneHue CIIONIHBIX U IMHEHYATHIX CIIEKTPOB U3JIYUYEHUS.

2. HccnepoBaHue TpPEKOB: M3MEPEHUE SHEPrUU YACTUIBI MO TOPMO3HOMY

nyTH (110 doTorpadusim).

3. H3mepenue panoakTUBHOTO (OHA.

IToBTOPHUTEHLHO-00001IIAKO U MOYJIb.

[ToBTOpUTENHEHO-00001IAIOIIMI MOTYJIb MPEJHA3HAYEH JJISI CHCTEeMaTH3alluu
u  0000IICHUS  TPEIMETHOTO  COAEpPXKAaHMS M  OMNbITa  JEATCIbHOCTH,
MPUOOPETEHHOTO MPU U3YUYECHHUH BCEro Kypca (DU3UKH, a TaKXKe NIl OATOTOBKH K
OCHOBHOMY T'OCYJapCTBEHHOMY »JK3aMeHy 10 (u3uke i oO0ydaromumxcs,
BBIOPABIIIKUX ATOT yUEOHBIN MpeIMeET.

[Ipn n3ydyeHnn TaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeYrBaeTCsl JOCTHXKCHUE MPEIMETHBIX U
METanpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, GopMHUpyeTCs
€CTECTBEHHOHAy4YHasi TPAaMOTHOCTb: OCBOECHHME HAayYHBIX METOJOB HCCIIE€IOBAHUS



SIBJICHUM TIPUPOJBI M TEXHUKU, OBJIAJCHUE YMEHUSIMH OOBICHITH (DU3NUYECKUE
SIBJICHUSI, TPUMEHSAS TMOJIyYCHHBbIE 3HAHUSA, peEIIaThb 3aJadyd, B TOM YHCIE
KAQ4E€CTBEHHBIC U KCIIEPUMEHTAIbHBIC.

[IpyHUIMNIMATBEHO AEATENIBHOCTHBIA XapaKTep JaHHOI'O pas/esa pealu3yeTcs
3a Cc4y€T TOro, 4YTO OOy4YaroIIMecs BBIONHSIIOT 33JaHus, B KOTOPHIX UM
IpeIaraeTcs:

Ha OCHOBE TIOJYyYECHHBIX 3HAHUM pacro3HaBaTb M HAYYHO OOBSICHATH
dbusndeckue BICHUS B OKPY’KaOIIeH MPUPO/IE U TTOBCETHEBHOM KU3HH,

UCIIOJIb30BaTh HAYYHBIC METOJIBI UCCIEOBAaHUS (PU3UUECKUX SBICHUN, B TOM
YUCIIE I MPOBEPKU THUIIOTE3 U MOJTYUYECHUSI TEOPETHUYECKUX BBIBOJIOB;

OOBSACHATh HAy4HbIE OCHOBBI Hanbojee BaKHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTU I, HAIIPUMEDP, TPAKTUYECKOTO UCIIOIB30BAHUS PA3IMYHBIX UCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHUSI BCEX MU3BECTHBIX BUJIOB
SHEPIUH.
IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
®OU3UKE HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

N3ydenune ¢puU3uKu HA ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAIPABJICHO

Ha JOCTHKCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pEe3yJIbTATOB.

B pesynbrare usydenus Gu3MKM Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus

y oOyuaromerocsi 0yayT cqOpMUpOBaHbI CIEAYIOLINE TUUYHOCTHBIE PE3yIbTaThl B

YacTHU:

e 1) mMaTpMOTHYECKOr0 BOCIIMTAHUSA:

e - MPOSIBIICHUE UHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKOU
bu3nYecKoil HayKH;

e - IIEHHOCTHOE OTHOILIEHHUE K TOCTH)KEHHSIM POCCUNCKUX YUEHBIX-(DU3HKOB;

e 2) rpaskIaHCKOr0 U JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e - TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 00CYICHUU OOIIECTBEHHO 3HAUYUMBIX U
TUYECKUX MPOOJIeM, CBA3aHHBIX C MPAKTUYCCKUM MPUMEHEHUEM JTOCTHUKCHUN
busuky;

e - OCO3HaHME BAXHOCTHM MOPAIBHO-ITUYECKUX NPUHUHUIIOB B JEATEIBbHOCTU
YUYEHOT0;

e 3)3CTEeTHYECKOr0 BOCIIMTAHUSA:

e - BOCIpHUATHE 3CTETUYECKUX KauyecTB (PU3MUECKOW HAyKH: €€ rapMOHHUYHOTO
IIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

e 4) IEHHOCTH HAYYHOI'0 MO3HAHMS:

e - OCO3HAHHE IEHHOCTH (PHU3UYECKOW HAyKh KaK MOIIHOTO HHCTPYMEHTa
II03HAHWS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEHILIEH COCTABJIAIOLLEH
KYJbTYPBI,;



- pa3BUTHE HAY4YHOU JFOOO3HATEILHOCTH, WHTEpPeca K HCCIEI0BATEIIHLCKON
NS TENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbS M  3MOLUMOHAJIBHOIO
0J1aronmoJryumsi:

- OCO3HaHUE IIEHHOCTU Oe30macHoro ooOpa3a KU3HH B COBPEMEHHOM
TEXHOJOTUYECKOM MHPE, BaXXHOCTH MpaBWi O€30MacCHOrO IIOBEACHHUS Ha
TPaHCIIOPTE, HA JOpOrax, C JJEKTPUUECKUM M TEIUIOBBIM O0OOpPYJOBaHHUEM B
JIOMAIIHUX YCIOBUSX;

- c(hOpMHpPOBAHHOCTh HaBBIKa peQUICKCHUU, TPU3HAHKE CBOETO IpaBa Ha
OIKOKY M TaKOTO e MpaBa y Ipyroro 4eJIOBEKa;

6) Tpy10BOT0 BOCTIMTAHMS:

- AKTMBHOE Yy4YacTHE€ B pEIICHUM NPAaKTUYECKUX 3a/1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3al, TOpoJia, Kpas) TEXHOJOTMYEeCKON U
COLIMAJIBHOM HaINpaBiI€HHOCTH, TPEOYIOIMX B TOM YHCIEe U (PU3HYECKUX
3HaHUM;

- UHTEpeC K MPAKTUYECKOMY U3YUYSHHIO TPOQeECcCHil, CBI3aHHBIX C PUNKOM;

7) 3K0JI0OTH4€CKOro BOCIIMTAHHUSI:

- OpUEHTAIMsl Ha NMpUMEHEHUE (PU3NYECKUX 3HAHUU sl penieHus 3aaad B
00JIaCTH OKPY’KaIoIIEeW Cpenbl, TUIAaHUPOBAHMS TMOCTYNKOB U OLEHKH HUX
BO3MOXHBIX ITOCIIEICTBUN JUJIL OKPY’KAIOILLEH CPEBI;

- OCO3HaHHWE TJI00AJTBHOTO XapaKTepa 3KOJIOTMYECKUX MpoOJieM U MyTed ux
pelieHus;

8) amanTanmum K M3MEHSIIOUMIMMCS YCJOBUSIM COLUMAJILHOW W NPUPOIAHOM
cpeabl:

- MOTPEOHOCTh BO B3aUMOJICCTBUM NPU BBIMNOJHEHUH MWCCIEIOBAHUN U
MPOEKTOB (DU3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh OMNBITY U 3HAHUIM
APYTHX,

- TOBBILICHHE YPOBHSA CBOEHM KOMIIETEHTHOCTH YEpE3 MPAKTUYECKYIO
JESTENbHOCTD;

- IOTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4yucie GOPMYITUPOBAThH
UJICH, TIOHATHUSI, TUTIOTE3BI O GU3MUECKUX 00BEKTaX U SBIICHUSX;

- OCO3HaHUe Ne(PUIMTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEH B 00JIacTH
busuky;

- IUIAaHUPOBAHUE CBOEr0 pPa3BUTHS B MNPUOOPETEHUH HOBBIX (U3UUECKUX
3HAHUM;

- CTpEMJICHUE aHAIM3UPOBATH U BBIBIISITH B3aMMOCBSI3U MIPUPOJIbI, OOIIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCMOJIb30BaHUEM (DU3UUECKUX 3HAHUI;

- OLEHKa CBOMX JEHCTBHI C YYETOM BIMSHUS Ha OKPYXAIIIYIO Cpexny,
BO3MOKHBIX IJ1I00aJIbHBIX MOCJIEICTBUI.



METANPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHs TporpaMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO
o01iero oopa3zoBanusi y oOyyaroiierocsi OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TT03HABATEILHBIC YHUBEPCATbHBIC YUCOHBIC JCHCTBUSA,
KOMMYHHUKATHBHBIC  YHUBEpCAIbHbIC  y4eOHBIC  JCUCTBHUS,  PETYJISATHBHBIC
yHUBEpCaIbHBIC YUCOHBIC TCUCTBUS.

Io3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

Ba3oBble Jjoruueckue aeicTBUA:

BBISIBISITh W XapaKTepU30BaTh CYIIECTBEHHBIE MPHU3HAKH OOBEKTOB
(ssBNIEHUM);

yCTaHABIUBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(PUKALMU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B pacCMaTpUBAEMbIX (aKTax,
JAaHHBIX W HAOJIIOICHUSX, OTHOCSAIIMXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBIISITh TTPUYUHHO-CJIEICTBEHHBIE CBSI3M TMPU H3YYEHUH (DUINUECKUX
SIBICHUHM U TPOLIECCOB, J€TaTh BHIBOJBI C UCIIONIB30BAHUEM JETYKTHUBHBIX
U WHIYKTHBHBIX YMO3AKJIIOUEHUH, BBIIBUTATh THIIOTE3bI O B3aWMOCBSI3SIX
(buU3NUYECKUX BEINYHH;

CaMOCTOSATENILHO BBIOMPATh CHOCOO pemnieHus: y4deOHOW (u3nuecKon
3a/layu (CpaBHEHUE HECKOJIbKMX BAapUAHTOB pELICHUs, BBIOOp Hauboee
MOJIXOJIAIIETO C YIETOM CAMOCTOSATEIBHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKkue 1eCTBUA.

VICITOJIB30BATh BOIIPOCHI KaK MCCIIE0BATEILCKUI HHCTPYMEHT IT03HAHMS;
IIPOBOJIUTH M0 CAMOCTOSITENBHO COCTABIIEHHOMY IIJIaHY OIBIT, HECIOKHBIN
(bu3NYecKuil HKCIIEPUMEHT, HEOONbIIOE HCCIAEA0BAHUE (PUIUUYECKOTO
SIBJICHHUS;

OLICHMBAaTh HAa TMPUMEHUMOCTb M  JOCTOBEPHOCTh HH(pOPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITEILHO (hOPMYJIMPOBATH OOOOIIEHUSI M BBIBOJBI IO pe3ysibTaTaM
MPOBEAEHHOTO HAOIIOJECHUS, OIbITA, UCCIICIOBAHUS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHeWIee pa3BUTHE  (UBNYECKUX
MIPOLIECCOB, a TAKXKE BBIJIBUTaTh MPEANOJI0KEHUS 00 UX pa3BUTUU B HOBBIX
YCIOBHSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmaumei:

IPUMEHSATH Pa3IMYHbIE METOJbI, NTHCTPYMEHTHI U 3aIPOCHI IIPH IOUCKE U
orOope MHGOPMALMK WIH JAHHBIX C Y4YETOM MPEIIOKEHHON Yy4uyeOHOM
dbu3nyecKoit 3aa4u;



aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh M MHTEPHPETUPOBATH MHGOPMAIUIO
pa3IUYHBIX BUOB U (POPM MPEACTABICHHUS;

CaMOCTOATENIbHO BBIOMpaTh ONTUMAJIBHYIO (OpPMY TPEACTABICHHUS
uHpopmManuu W WUIIOCTPUPOBATH pelIaeMble 3aJaydl  HECJIOKHBIMU
cXeMaMH, arpaMMaMu, HHOU rpauKoi U MX KOMOMHALIUSIMU.

KoMMyHHMKaTHBHBIEC YHHBEPCAJIbHbIC Y4eOHbIC ACHCTBHSA:

B X0Ji¢ OOCYXXJEeHUsI y4eOHOro marepuana, pe3yJbTaToB J1abopaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYILIECTBY 00CYKAaeMOM TEMBI U
BBICKAa3bIBATh WJI€W, HALICJICHHBbIC HA PEIICHHE 3a/laud U MOJep KaHue
OaroxenaTeaIbHOCTH OOIICHUS;

COMOCTAaBIIATh CBOM CYXKIEHUS C CYXACHUSMU JPYTUX Y4YaCTHUKOB
Juasnora, OOHapy>KMBATh Pa3IMYUE U CXOACTBO MO3UIINM;

BbIpaXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
yOJMYHO MPEICTABIATh PE3YJIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCIIEpUMEHTA, UCCIIEIOBAHUS, IPOEKTA);

MOHMMAaTh W  MCHOJB30BaTh  IPEUMYyLIECTBA  KOMaHAHOM U
WHJIUBUIYAJIbHOM pa0OThl MpPU PELIEHUHM KOHKPETHOW (U3MUECKOM
poOJIeMBl;

MPUHUMATH 1I€JId COBMECTHOM AESTENbHOCTU, OPTaHU30BBIBAThH JIEHCTBUS
no e€ JOCTIXKEHHUIO: paclpelessiTb poiH, O00CyXIaTh IpOLECcCH HU
pe3yIbTaThl COBMECTHOM pabOThI, 000011IaTh MHEHUSI HECKOJIBKUX JIFO/ICH;
BBINIOJIHSATH CBOIO YacTh PabOThI, JOCTUTrasi KAY€CTBEHHOI'O Pe3yJibTara Mo
CBOEMY HAIPABICHUIO M KOOPAMHHMPYS CBOM JEWUCTBUS C JPYyTUMHU
YJIeHaMH KOMAaH]Ibl;

OLICHMBATh Ka4yeCTBO CBOETrO BKJaJa B OOLIMIl MPOAYKT MO KPUTEPHSIM,
CaMOCTOATENBHO CHOPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUS.

PerynsiTuBHbIe YHMBepcajbHbIe YueOHbIe 1elCTBUS

Camoopranusanus:

BBISBJISITH TTPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CHUTYAIHsIX, TPEOYIOIIHX
JUTS1 peieHus (PU3nYecKux 3HaHUM;

OPUEHTHPOBAThCA B  PA3JIMYHBIX MOAXOJAX MPHUHATHS  PEIICHUN
(MHIMBUAYATbHOE, TIPUHATHE PCEUICHUS B TPYIINIC, NPUHATHE PEIICHHM
TPYIIION);

CaMOCTOSATEITFHO COCTABJIAThH aJTOPUTM PelIeHUs GU3MUECKON 3a7a9u WA
IUTAaHAa HMCCIIEJIOBAHUS C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBAThH MPe/IiaraéMble BApUaHThI PEIICHUH;
JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJ'lL, 3MOIII’IOH2UILHLII7[ HHTC/IVICKT:



JlaBaTh aJI€KBATHYIO OLEHKY CUTYAIlMU U peAJiarath IiaH €€ U3MEHECHMUS;
OOBSICHSITh ~ NPUYUHBI  JOCTHXKEHUS  (HEIOCTUIXKEHMS) PEe3yJbTaToB
NEesATEeIbHOCTH, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JACATEIBHOCTh (B TOM YHCII€ B XOJ BBITOJHEHUS
($U3MYECKOTO UCCIENOBaHMS MJIM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, M3MEHUBLIMXCS CHUTYyallMil, YCTAHOBJIEHHBIX OIIUOOK,
BO3HHUKILIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIA U YCIOBUSAM;

CTaBUTh ce0s Ha MECTO JIPYroro 4eJoBeKa B XOJE CIIOpa WM JAUCKYCCHUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTHKY JIPYroro;
MpPU3HaBaTh CBOE MPaBO Ha OMIMOKY MpHU perieHud (GU3NYECKUX 3a/1a4 Uiu
B YTBEPKJCHUSIX HA HAYYHbIE TEMBI U TAKOE K€ MPaBO JPYTroro.

IHPEAMETHBIE PE3YJ/IBTATBI

K xonmy oOydenus B 7 kijiacce npeMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YJAIOIINXCSI YMEHUN:

UCIONB30BaTh  MOHATHUS:  (U3UYECKHME M XUMHYECKHE  SIBJICHUS,
HaOJII0JICHUE, SKCIEPUMEHT, MOJIelb, TUIOTE3a, CAWMHUIIBI (U3UYECKUX
BEJIMYMH, aTOM, MOJICKYJIa, arperaTHble COCTOSHUS BellecTBa (TBEpAOE,
JKUJIKOE, Ta3000pa3HOE), MEXaHWYEeCKOe JBM)KEHHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSAMOJIIMHEMHOE), TPACKTOpHUsA, pPaBHOACHUCTBYIOLIAs
cuna, nedopmarms (ympyras, nIacTuyeckas), HEBECOMOCTD,
COOOIIAIOIINECS COCY/IbI;

paznuyath sBiacHUS (Muddy3us, TEMIOBOE IBIKCHUE YACTHUI] BEIIECTBA,
PaBHOMEpPHOE  JIBIDKCHHE, HEPAaBHOMEPHOE  JIBUXKEHUE, HWHEpLUs,
B3aUMOJICHCTBUE TEJI, PABHOBECUE TBEPHABIX TEN C 3aKPEIIEHHOW OCHIO
BpalllCHUs, Tiepejada JdaBJCHHUS TBEPABIMU TelaMU, >XHUIKOCTIMU U
razamy, arMoc(epHoe JaBieHHE, IUIaBaHHWE Tejl, MpeBpalleHus
MEXaHUYECKON SHEpPruu) MO ONHCAHUIO HUX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (PU3UUecKOe SBJICHUE;,
pacrio3HaBaTh IMPOSBICHUE HM3YYCHHBIX (DU3WUECKUX  SIBJICHUNA B
OKpY’)KaloleM MHpe, B TOM 4Hcie (U3UYECKUE SIBICHHUS B MPUPOJE:
MPUMEPHI JBUKEHUSI C Pa3IMYHBIMU CKOPOCTSMH B >KMBOW U HEXUBOU
MpUpOJIC, JACHUCTBUE CHUJIbI TPEHHUS B MPUPOJIE U TEXHUKE, BIIUSIHUE
aTMoc(epHOro AaBjeHUS Ha KUBOW OpraHU3M, IJIaBaHHE PBIO, phlyaru B
TeJIe YeJIOBEKa, MPU ATOM NEPEBOIUTH MPAKTUUYECKYIO 33/1auy B yU4eOHYIO,
BBIJICJISATh CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKH ) (PU3NUECKUX SBIICHUI;
OMMUCHIBATh U3YYCHHBIC CBOMCTBA TeJI M (PM3UYCCKHUE SBJICHUS, MCIOJIb3YS
¢u3nyeckue BeIMYUHBI (Macca, 00BbEM, IUIOTHOCTH BELIECTBA, BpEM,



yTh, CKOPOCTb, CPEAHSS CKOPOCTh, CUJIa YIPYIOCTH, CHJIA TSKECTH, BEC
Tena, CWIa TpEHUs, JaBieHue (TBEPAOro Temna, >KUAKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CUJIA, MEXaHWYecKas paboTa, MOILIHOCTb, IJIEYO CHIIBI,
MOMEHT CWJbl, KO3()(UIMEHT TMOJE3HOro JEHCTBUS MEXaHU3MOB,
KHHETUYEeCKass W TOTEHIMalbHAs JHEPTHsl), MPU OMUCAHWU MPABHIIBHO
TPakTOBaTh  (PU3MYECKUH  CMBICI  HUCHOJIb3yEMbIX  BEJIIMYUH, HUX
0003HAUEHUA W €AMHMIBI (PU3MYECKUX BEIMYUH, HAXOAWUTH (POPMYIIBI,
CBSI3BIBAIOLIUE JAHHYIO (U3NYECKYIO BEJIMUMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH TPpaUKN U3YUECHHBIX 3aBUCUIMOCTEH (PHU3NYECKUX BEITMYHH;
XapaKTepHu30BaTh CBOWCTBA T, (PU3UYECKUE SIBICHUS M IPOLIECCHI,
UCIIONIBb3Ysl MpaBujia CJIOKEHUs cuil (BAOJb OAHOW MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmesa, MpaBWiIO paBHOBECHs phiuara (0Joka),
«30JI0TOE€ TMPABUJIO» MEXAHUKU, 3aKOH COXPAHEHUS MEXaHUYEeCKOU
SHEPruv, NpH HSTOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa U
3alMChIBATh €70 MATEMATUYECKOE BBIPAKEHNUE;

OOBSCHATH (PU3HUECKUE SIBJICHHUS, MPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud MPaKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh PUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHWE u3 1-2
JIOTUYECKUX II1aroB C OMOpoil Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarb pacuy€THblE 3amadud B |—2 JEWCTBUS, HCHOJB3YSl 3aKOHBI U
dbopmyIibl, CBA3BIBAIOIINE (PU3MYECKHME BEIMYMHBI: HAa OCHOBE aHaM3a
yCIIOBUS 33/1a4 3aIIMCBIBATh KPATKOE YCIOBHE, MOJCTABIATh (pU3HUecKue
BETUYMHBI B (DOPMYJIBI UM TPOBOJUTH PACUYETHI, HAXOAWTHh CIPABOYHBIC
JTaHHbIE, HEOOXOAUMBIE JJI PELICHUs 3a/1a4, OLEHUBATh PEATMCTHYHOCTh
MOJTYYeHHOU (PU3UYECKON BEJIMYNHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO pEUIUTh TPU TTOMOIIU
(U3HYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIIEISATh IPOBEPSIEMOE
NpeAnojoKeHue  (rumoresy),  pas3jivyaTbh U HHTEPIPETUPOBATH
MOJIyYEHHBI pe3yJibTaT, HAXOAWTh OIIMOKM B XOJ€ OMbITa, JeJaTh
BBIBO/IBI 110 €T0 PE3YJIbTaTaM;

OPOBOAMWTH OMBITHI MO HAOMIOACHHIO (PU3MYECKHX SIBICHUW WU
buznyecKux CBOWCTB TEJI: dbopMyIUpoOBaThH MIPOBEPSIEMBIEC
MPEANOJI0KEHUS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pY10BaHMUS,
3aMyUChIBaTh X0/ ONBITa U (POPMYIUPOBATH BHIBOJIBL;

BBIIIOJIHATH MPSIMbIE HM3MEPEHHS] PACCTOSHUS, BPEMEHH, MacChl Tena,
o0béMa, CUJIBI M TeMIepaTypbl C MCIHOJB30BAHUEM aHAJOTOBBIX H
nM(poBLIX MPUOOPOB, 3aMKCHIBATh IMOKa3aHUS TPUOOPOB C YU4ETOM
3aJIaHHOM a0COTIOTHOM MOTPEITHOCTH U3MEPEHUH;



IPOBOANTDH HCCIEAOBAHNE 3aBUCUMOCTH OJIHOM (PM3MUECKON BETUYHMHBI OT
JIPYrol C HCIOJb30BAHUEM IMPSAMBIX H3MEPEHUH (3aBUCHUMOCTHU IyTH
PaBHOMEPHO JABMXKYILErocs Tela OT BPEMEHU [IBMXKCHMS Teja, CHIIbI
TPEHUs CKOJIBKEHUS OT Beca Tela, KadyecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIBI TPEHUS OT IUIOIIAAN COMPUKOCHOBEHHMSI TEJI, CHIIBI
YOPYTOCTH OT YJUIMHEHUS MPYKUHBI, BHITAJIKUBAIOMIEH CHIIBI OT 00BEMaA
MOTPYKEHHOU YaCTH TEJIA U OT IJIOTHOCTH XKUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT MIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJIO, YCIOBUM
IJIaBaHUs TeEJl, YCIOBUW paBHOBECHs pblyara U OJIOKOB), y4acTBOBATh B
IJIAaHUPOBAHUM  Yy4E€OHOrO UCCJENOBaHMs, CcOOUparb YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs, CIeAysd NpPEJIOKEeHHOMY IUIaHy, (pUKCHpoBaTh
pe3ysbTaThl MOJTYYEHHOM 3aBUCHUMOCTH (DPM3MYECKUX BEJIMYMH B BHUJE
NPEIJIOKEHHBIX Ta0aMIl U TpaduKOB, AelaTh BBIBOJABI MO pe3yjbTaTaM
UCCJIEI0BAHMUS;

MPOBOJIUTh KOCBEHHbIE HU3MEpPEHUs (PU3NYECKUX BEIMYMH (IJIOTHOCTh
BEILECTBA JKUIAKOCTH M TBEPAOIO TENa, CHJIA TPEHUS CKOJIBXCHHS,
JABJIEHUWE  BO3AYyXa, BbITAJKMUBAIOIIAs  CHJIA, JIEWCTBYIOIIAas  Ha
NOTPYKEHHOE B JKUIKOCTH TeNo, KOA(D(UIIMEHT IMOJE3HOTO0 JEHCTBHUS
MPOCTBIX MEXaHU3MOB), CIEIys NPENJOKEHHOW HWHCTPYKIUU: TPU
BBIMIOJTHEHUHM H3MEpPEHUil coOMpaTh 3KCHEPUMEHTAIBHYIO YCTaHOBKY U
BBIYKCIIATh 3HAYEHUE HCKOMOW BEIIMYUHBI;

cOOJII01aTh MpaBUJIa TEXHUKU 0€30MaCHOCTH IIpH paboTe ¢ 1ab0paTopHbIM
o0opyIoBaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, AMHAMOMETp, COOOIIAIOIIUECS COCYAbI, OapoMeTp,
phlyar, MOJABUKHBIN U HETTOABUKHBINA 070K, HAKIIOHHAS MJIOCKOCTH;
XapaKTepu30BaTh MPUHIMIBI  JCHCTBUA HW3YUYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMNOPOM Ha HMX oOmucaHus (B TOM YHCIE:
NOJAIIMIIHAKY, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHA Ipecc,
MaHOMETp, BEICOTOMED, OPITHEBON HACOC, APEOMETP), UCIOJIb3Ys 3HAHUS
O CBOMCTBaxX (U3MUECKHUX SIBICHHN U HEOOXOAUMble (PU3NYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAUTH  TNpUMEpPHl  (HAXOIUTh  HMH(OpMAUIO O  MpUMEpax)
MPaKTUYECKOT0 HCIOJIb30BaHUs (U3MYECKHX 3HAHUW B MOBCEIHEBHOMU
KU3HH I oOecrieueHusi 0€30MacHOCTH MpU OOpalieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 30POBbS M COOIIOJCHUS
HOPM 3KOJIOTUYECKOTO MOBEJEHUS B OKPY>KAIOIIEH Cpeie;

OCYUIECTBJISATH OTOOpP HCTOYHUKOB HHpopMauuu B HMHTepHere B
COOTBETCTBHUHM C 33JIaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS



3HAHWM W NOyTEM CpPAaBHEHMS PA3JUYHBIX HMCTOYHUKOB BBIJEIATH
uH(popManuIo0, KOTOpas SBISETCS MNPOTUBOPEYMBOM MM MOMKET OBITh
HEIOCTOBEPHOU;

UCIIOJIb30BaTh MPHU BBIOJTHEHUHN y4e€OHBIX 3aJJaHUNl HAay4YHO-TIOMYJISPHYIO
JUTEepaTypy (U3NYECKOrOo COAEpKaHMs, CIPABOUYHbIE MaTepHalIbl,
pecypchl cet HTepHEeT, BiiaeTh MpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus UHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE M YCTHBIE COOOILEHUS HA
OCHOBE 2—3 MCTOYHUKOB WH(MOPMAITUU (DU3UIECKOTO COACPKAHUS, B TOM
yycie NyOJMYHO JeNaTh KpaTKue COOOLIEHUs O pe3yJbTaTaX MpPOEKTOB
WM y4eOHBIX UCCJIENOBAaHUM, MpPU ITOM TPAMOTHO MCIOJb30BATh
M3YYCHHBI TOHSATUWHBIMN ammapaT Kypca (U3UKH, COMPOBOXKIATH
BBICTYIIJICHHE NTPE3EHTALNEN;

IpPU BBINOJHEHUU YUYEOHBIX MPOEKTOB M HCCIEHOBAHUN pACIPENENATh
00S3aHHOCTH B TPYyNIE B COOTBETCTBUM C IOCTABJICHHBIMU 3aJja4aMH,
CIIEINTHh 3a BBIIIOJIHEHWEM IUIAaHA JEWCTBUM, aJEKBATHO OLEHUBATH
COOCTBEHHBI  BKJIaJl B  JEATEIBHOCTh  [PYMNIbl, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAsE MHEHHUE OKPY>KAIOIIHX.

K xonmy o0ydenus B 8 kiiacce npeamMeTHbIe pe3yJbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUN:

MCMOJIB30BaTh MOHATUA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUSI BEILIECTBA, KPUCTAIIIMUECKUE U
aMmop¢HbIe Teja, HACHIIIEHHBIH W HEHACBHIIICHHBIM Tap, BIAXHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DJHEPrUsi, TEIUIOBOM JIBUTaTEllb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsil, SIEKTPUUYECKOE MOJIE, TPOBOAHUKHU
Y IUDJICKTPUKH, TTIOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE T0JIE;
pa3nuyath sIBJICHUS (TEIJIOBOE paclIMpeHHe W CkKaThe, Teruionepesaya,
TEIJIOBOE PaBHOBECHE, CMAYMBAHUE, KAMWJUISIPHBIE SIBJICHHUS, UCIIAPECHUE,
KOHJICHCAIlUs, IUIaBJICHUE, KpUCTaUIM3amus (OTBEpJCBaHUE), KHUIICHHUE,
Terionepeaaya (TETIONPOBOHOCTD, KOHBEKIIHS, W3JIy4YeHHUe),
AJIEKTpU3aIMs TeJ, B3aUMOJICCTBUE 3apsIIOB, NCHUCTBUS AJIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aUMOJICHCTBUE MAarHUTOB, JCUCTBUE
MarHUTHOTO TOJIsl HAa TTPOBOJIHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKIIKS)
10 ONUCAHUI0 UX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYEHHBIX (DU3WUYECKUX SIBICHUU B
OKpY’)KaloleM MHpe, B TOM 4ucie (U3NYECKUE SIBICHHUS B TMPUPOJE:
MMOBEPXHOCTHOE HATSHXKEHUE W KANWJUISIPHBIC SIBJICHUS B TPUPOJE,
KpUCTAJIBI B mpuponae, uziaydeHue CoiHIlA, 3amMep3aHue BOJIOEMOB,



MopcKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHES, CHETa, JIEKTPHUECKUE
ABJICHUSI B arMocdepe, 3JIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiM, Jpeiid MOJIFOCOB, POJIb MAarHUTHOTO MOJIA ISl JKM3HU Ha
3emiie, MOJSIPHOE CUSIHUE, IPHU 3TOM MEPEBOAUTH NMPAKTUYECKYIO 3a7a4y B
y4eOHY10, BBIJCNIATh CYIIECTBEHHbIE CBOMCTBa (MpU3HAKU) (U3UYECKUX
SIBIICHUI;

ONKCHIBATh U3yUYECHHBIE CBOMCTBA TEN U (PU3UUYECKHE SIBICHHS, UCIOIb3YS
busndeckue BETUYUHBI (TEMIlepaTypa, BHYTPEHHSSI SHEPTHUS, KOJIUIECTBO
TEIUIOTBI, YyJEJbHAs TEINIOEMKOCTh BEIIECTBA, YZAEIbHAs TEIUIOTA
IJIaBJI€HUS, yJelbHasg TeIioTa NapooOpa3oBaHMs, yHAeNbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(DPUIMEHT TMOJE3HOro JEHCTBUS TEIJIOBOU
MAIlIMHBI, OTHOCHUTEJBHASI BJIAXKHOCTH BO3/AYyXa, JJIEKTPUYECKUU 3apsl,
CUJa TOKA, JJIEKTPUYECKOE HAIPSHKEHHUE, CONPOTHBIIEHUE IPOBOJHMKA,
YVACIbHOE  CONPOTUBIIEHWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTr0  TOKAa), MpPH  ONHCAaHUM MPaBUIBHO  TPAKTOBATh
¢u3nyecKuil CMBICI HCIIOJIb3YEMbIX BEJIWYHH, O0O3HAUEHUS U E€IUHUIIBI
(u3NYEeCKUX BEIMYHMH, HAXOAUTh (OPMYJbl, CBS3BIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH TpapuKu
M3YUYEHHBIX 3aBUCUMOCTEHN (PM3NUECKUX BETUYMH;

XapaKkTepu30BaTh CBOMCTBa Tes, (PU3MUYECKUE SBJICHUS U MPOLECCHI,
WCIIONB3Ysl OCHOBHBIE IOJIOKEHUS MOJIEKYISIPHO-KHHETUYECKOM TEOPUH
CTpPOEHHUS BEIIECTBA, MPUHLMUI CYNEPHO3UIUHU TOJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsna, 3akoH Oma [ y4acTKa LenH, 3aKOH
JIxoyns—JleHna, 3aKkOH COXpaHEHWs DSHEPruM, NOpU ITOM JaBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCHIBATh €r0 MaTeMaTHYECKOE
BBIPAXKEHUE;

OOBSACHATH (U3NUECKHE MPOIECChl M CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CHTYallMi NPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH
NPUYMHHOCIIEACTBEHHBIE CBS3U, CTPOUTh OOBICHEHHE U3 1—2 JOrnyecKux
iaroB ¢ omnopoil Ha 1—2 W3y4YEeHHBIX CBOWCTBA (DPU3MUECKUX SIBJICHUM,
bu3MYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THblE 3a7adyd B 2—3 JEUCTBUA, MCIOJIb3YysS 3aKOHBI U
dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHaJIM3a
YCIIOBHS 3a/1a4M 3aIUCBhIBATh KPATKOE YCIIOBUE, BBISABIISATH HEIOCTATOK
JMAHHBIX Il pElIeHHs] 3aJadyd, BBIOUpPATh 3aKOHBI H  (POPMYJIBI,
HEOOXoAMMBbIE JUIsl €€ penieHus, NPOBOAUTh PAacYEThl U CPAaBHUBATH
MOJIyYeHHOE 3HaYeHHE (PU3NYECKON BETUUYUHBI C U3BECTHBIMU JAHHBIMU;
pacro3HaBaTb MIPOOJIEMBI, KOTOPbIE MOXKHO pEUIUTh MpPH TOMOUIU
($u3NYECKUX METO/AOB, HCIOIb3Yysl OMUCAaHHE HCCIEeNOBAaHUS, BBIICIATDH



MPOBEPSIEMOE  TPEANOJIOKEHNE, OIICHUBATh TMPABMWIBHOCTH TOPSIKA
MIPOBEICHUSI HCCIICIOBAHUS, I€JIaTh BEIBOIBL;

MPOBOJIUTH OMBITHI MO0 HAONIONCHHWIO (U3HYECKUX SBICHUA WU
(bU3HUECKUX CBOWCTB TN (KaMMUISIPHBIC SIBJICHUS, 3aBUCHMOCTh JTaBJICHUS
BO3/lyXa OT €ro o0bhéMa, TeMIepaTypbl, CKOPOCTH TMPOIlecca OCThIBAHUS U
HarpeBaHus MpPU M3JIYYCHUH OT I1IBETa H3Iydaromieil (MOryIonaroiei)
MTOBEPXHOCTH, CKOPOCTh MCHAPCHHS BOJBI OT TEMIEPATYPhl KUIKOCTH H
wiomaad e€ TOBEPXHOCTH, OJJIEKTpHU3alMsg TeNl W B3aUMOJCHCTBHUE
NEKTPUYECKUX  3apsi/ioB, B3aMMOJICUCTBHE TOCTOSHHBIX MarHUTOB,
BU3yaJIM3aIisl MarHUTHBIX TIOJIEH TITOCTOSHHBIX MAarHUTOB, JCUCTBHS
MarHUTHOTO TIOJS HAa MPOBOJAHHK C TOKOM, CBOMCTBA 3JIEKTPOMArHWUTa,
CBOMCTBA DJIEKTPOJABHUTATENSI TOCTOSHHOTO TOKa): (OpMyIMpOBATH
MPOBEPSIEMbIC MPEOJIOKEHHUS, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0BaHUS, OTMMCHIBATH XOJI ONBITA U (DOPMYITHUPOBATH BHIBOIHI;
BHITIONHATh ~ MPSMbIE  W3MEPEHUsT  TeMIepaTyphbl,  OTHOCHTEIHHOU
BJIQXHOCTH BO3/yXa, CHJbl TOKa, HANpsHKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX TPHOOPOB M MATYMKOB (HM3UYECKUX BEJIMYMH, CPaBHUBATH
pe3yNbTaThl U3MEPECHHH ¢ YIETOM 3aTaHHON aOCOJIOTHON MOTPEITHOCTH;
MIPOBONTH MCCIIEOBAHNE 3aBUCUMOCTH OJTHON (DM3MUECKON BETUYHMHEI OT
JIPYrol C UCIHOJB30BAaHUEM TMPSMBIX U3MEPEHUN  (3aBUCUMOCTH
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAHN TTOMEPEIHOTO
CCUCHHMS U YACIBHOTO COMPOTHRIICHUS BEIIECTBA MPOBOAHKMKA, CHUJIBI TOKA,
UIYIIEr0 4epe3 TMPOBOJAHHMK, OT HANpsDKEHHs Ha  MPOBOJIHHUKE,
WCCJIEIOBAHUE TIOCIICIOBATEIPHOTO U MAapaUIeIbHOTO  COSAMHEHUH
MIPOBOJTHUKOB): TIJIAHUPOBATh HCCIAEAOBAaHUE, COOMpPATh YCTAHOBKY H
BBITIOJIHATh M3MEPEHHS, CIACAYysS NPEII0KCHHOMY IUIaHy, (UKCHPOBATh
pe3yNbTaThl TOJNYYEHHOW 3aBHCHUMOCTH B BHUC TaOMUI] U TpaguKOB,
JIeaTh BBIBOJIBI IO PE3YIbTaTaM MCCICOBAHUS;

MPOBOJIUTHh KOCBEHHBIC HW3MEPCHHUS (PU3NUECKHX BEIWYUH (yIeIbHAS
TEIUIOEMKOCTh  BEIIECTBA, COMPOTHUBICHUE IMPOBOJHHMKA, paboTa W
MOIITHOCTh JJIEKTPUYECKOTO TOKAa): IJIAaHHUPOBATh W3MEPEHHS, COOMpPATh
AKCIIEPUMEHTAIILHYIO YCTAaHOBKY, CJENys MPEIJI0KCHHOW WHCTPYKIIHH, U
BBIYHCIIATH 3HAYCHHUE BEIIMUNHEI;

COOJTFO/IaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH NP paboTe ¢ T1abopaToOpHBIM
o0opyIoBaHUEM;

XapaKTEePU30BaTh TMPHUHIUIB  JEHCTBHUS HM3YyYCHHBIX TNPUOOPOB U
TEXHUYCCKUX YCTPOHCTB C OMOpPOM HAa WX ONMUCaHuS (B TOM 4YHCIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIepMETp,
BOJIBTMETP, CUETUMK DIIEKTPUUECKOW JHEPTUH, DBJIEKTPOOCBETUTEIHHBIC



MpUOOPHI, HArPEBATEIBHBIC AIEKTPOIIPUOOPHI (MPUMEPHI), IICKTPUICCKUE
NPEAOXPAHUTEIH, FTEKTPOMATHUT, 3JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIONIb3Yysl 3HAHUS O CBOWMCTBAX (PU3MUYECKHUX SIBICHUN U HEOOXOIUMBIE
busnveckue 3aKOHOMEPHOCTH;

e pacno3HaBaTh IIPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEPHUTEIIbHBIE
npuOOpel MO CXE€MaM M CXEMaTUYHbIM pUCYHKaM (KHJKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUraTelIb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKON, PEOCTar), COCTaBIATh CXEMbI 3JIEKTPUUYECKHUX
Lelel ¢ MocaeA0BaTeIbHBIM U MapajuIeIbHBIM COEUHEHUEM 3JIEMEHTOB,
pasnuyasi ycIOBHbIE 0003HAUEHHSI DJIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

e TMPUBOIUTH MpHUMEpPbl  (HAXOAUTh HUHPOPMALMIO O  MPUMEPAX)
IPAKTUYECKOIO HCIOJIb30BaHUS (PU3MYECKUX 3HAHUW B IOBCEIHEBHOU
XKU3HH U1 oOecrniedeHrs1 0€30MacHOCTU MpU OOpalieHuu ¢ nmprudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMM, COXPAHEHHS 3J0pOBbSI M COOIIOAEHUS
HOPM 3KOJOTMYECKOT0 MOBEJICHUS B OKPYKAIOLIEH CpelIe;

e OCYIIECTBIATh TOUCK HWHPOpMAIUU (PUIUYECKOTO COAECpKaHUS B
HHTEepHETE, HAa OCHOBE HMEIOIIUXCA 3HAHUW W IyTEM CpPaBHEHUSA
JOTIOJTHUTEIbHBIX ~ MCTOYHUKOB  BBIJACIATH  HMH(POPMALIMIO, KOTOpas
SBIISIETCS IPOTUBOPEUMBON MIIM MOXKET OBITh HETOCTOBEPHOIA;

e HCIOJBH30BaTh MPHU BBHIMOJHEHUU Y4E€OHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
aUTEPATYpy  (U3HYECKOrO  COJEp>KAaHMs, CHPABOYHBIE MaTepHUAbI,
pecypchl cet HTEpHeT, BiaeTh MpUEMaMU KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HH(OPMALUU U3 OJTHOM 3HAKOBOW CUCTEMBI B JPYTYIO;

e co37aBaThb COOCTBEHHbIE NMUCHbMEHHBIE M KpAaTKUE YCTHBIE COOOIICHHUS,
0000mass wHOOPMAIIMI0O €3 HECKOJBKAX HCTOYHHKOB (PU3UUECKOTO
CollepKaHUsl, B TOM 4YHCIE MYOJIMYHO TNPEACTABIATH PE3yJIbTaThl
MPOEKTHOW WJIM UCCIENOBATEIbCKON NESITENbHOCTH, MPU 3TOM I'PAMOTHO
WCIIOJIh30BaTh W3YUYEHHBIM TOHATHUHHBIA anmapar Kypca (QU3UKH,
COIMPOBOXK/IaTh BHICTYIUICHHE MPE3EHTALNEH;

e IMpHU BBHIIOJHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBAHUN (PU3NUECKUX
MPOIIECCOB pacHpeneisiTh O0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 33/1a4aMH, CJIEAHUTH 3a BBHINOJHEHUEM IIaHA JACHCTBUI U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OLICHHBaTh COOCTBEHHBIH BKJIad B
JEATEIIbHOCTh TPYIIIbI, BEICTPAaUBATh KOMMYHHKAaTUBHOE B3aUMOJEICTBHUE,
IPOSIBIISS TOTOBHOCTD pa3peniaTb KOH(IUKTHL.

K xoHny oOydenus B 9 kJjiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXXaTb CPOPMUPOBAHHOCTD Y O0OYHAIOIINXCSI YMEHUM:

e MHCHOJIB30BATh IIOHATHS: CHCTEMA OTCU€Ta, MaTepuajbHas TOYKa,

TPACKTOPHS, OTHOCUTEIbHOCTh MEXaHUYECKOTO IBMKEHUS, aedopmanus



(ympyrasi, IjacTuueckas), TPEHHUE, LEHTPOCTPEMUTEIbHOE YCKOPEHHUE,
HEBECOMOCTh U MEPErpy3KH, LEHTP TIKECTH, a0COIIOTHO TBEPIOE TEINO,
LEHTP TSHKECTH TBEPIOTO Tejla, paBHOBECHUE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI,
IIKajga 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U NallbHO30PKOCTD,
CIEKTPbl UCITYCKAHUS U TOIJIOLIEHHUs, alb(da, OeTa- U ramMma-u3ydeHus,
M30TOIIbI, Si/IepHast SHEPreTHKa;

pazinyarh SIBJIEHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIUHEUHOE
JIBH>KCHUE, PABHOYCKOPEHHOE TMPSAMOJMHEIHOE ABUKEHHE, CBOOOJHOE
naJieHue TeJl, paBHOMEPHOE JBUXKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE
TeJ, PEaKTUBHOE JIBUJKEHUE, KOJIeOATENbHOE NBM)KEHHE (3aTyXarollue U
BBIHY’KJICHHBIE KOJIeOaHMsI), PE30HAHC, BOJHOBOE JBWIKEHHUE, OTPAKCHUE
3ByKa, MPSIMOJIMHEHHOE paclpoCTpaHEHUE, OTPAKCHHE U MPEIOMIICHUE
CBETa, [TOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3oKeHUe OeIoro cBeTa B
CIEKTp U CJIOXEHUE CIEKTPAJIbHBIX IIBETOB, JHCIIEPCHUS CBETA,
€CTECTBEHHAas PaJuOaKTUBHOCTb, BOZHUKHOBEHUE JIMHEWYATOIrO CIIEKTpa
W3JIYyUYEHHSI) IO ONMHMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX AaHHOE (PU3UYECKOE SABJICHUE;

pacro3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (U3UYECKUX  SBICHUUA B
OKpy»XaromeM Mupe (B TOM uucie (PU3NYECKHE SIBICHHUS B IPUPOJIE:
MPUJIMBBI U OTJIUBBI, ABUKEHUE T1aHeT COJIHEUHOUW CUCTEMBbI, PEaKTUBHOE
JIBI)KCHUE JKUBBIX OpPraHW3MOB, BOCHPHUSTHE 3BYKOB >KUBOTHBIMH,
3eMJIETPSICEHUE, CEMCMUYECKHE BOJIHBI, IIyHaMH, 3XO, LBETa Te,
ONTHYECKHE SBJICHUS B MPHUPOJE, OMOJIOTHYECKOE NEUCTBHE BUIAMMOTO,
yIbTPA(QHOIETOBOTO W PEHTTEHOBCKOTO HW3IIYYCHHM, €CTEeCTBEHHBIN
paMOaKTUBHBIN (POH, KOCMHUYECKHE Jy4Yd, PaguOaKTUBHOE HW3JIyYEHUE
MPUPOJHBIX MUHEPAJOB, JEUCTBUE PAAUMOAKTUBHBIX W3JIYyYEHUW Ha
OpraHW3M YeJIOBEKa), MPU 3TOM MEPEBOJUTH MPAKTHUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYILIECTBEHHBbIE CBOMCTBa (MpHU3HAKH) (DU3UUYECKUX
SIBJICHUU;

OIKCHIBATh U3yUYECHHBIC CBOMCTBA TEN M (PU3UUYECKHE SIBJICHHS, UCIOIB3YS
¢u3nuecknue BEIMYMHBI (CpPEeAHSIE M MIHOBEHHAs CKOpPOCTh Tejla IpHU
HEPAaBHOMEPHOM JIB)KCHHH, YCKOpPEHHE, TEpEeMEIlCHHUE, MyTh, YIrioBas
CKOpPOCThb, CWJIa TPEHHMS, CUJIa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TaJeHUs, BEC Tela, HMMIYJIbC Telld, WMITYJIbC CHUJIbI,
MeXaHHueckas pabdoTa M MOIIHOCTb, MOTEHLIHUAIbHAS JHEPIrUs Tela,
MOJHSATOr0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIHMAIbHAS SHEPrUs CKATOU
MpPY>KUHbI, KUHETUYECKash DSHEpPrus, IOJHAs MEXaHUYECKass DSHEprus,
MEepHOJT ¥ YacTOTa KoyieOaHWM, AJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA



TOHA, CKOPOCTb CBETA, MOKAa3aTelb MPETOMIICHUS CPEbl), PU OMHCAHUU
IPAaBIWJIBHO TPAaKTOBAaTh (DU3MUECKUN CMBICT HCIOJIb3YEMBbIX BEJIWYHH,
0003HAUEHUA W €AMHMIBI (PU3MYECKUX BEIMYUH, HAXOAHUTH (POPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (U3UYECKYIO BEJIMYMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH IPaQUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEIUYUH;
XapaKTepu30BaTh CBOMCTBa Tel, (DU3MYECKUE SIBICHHUS W MPOIECCHI,
UCTIONB3YSl 3aKOH COXPaHEHWUsS DHEPTUM, 3aKOH BCEMHPHOTO TSITOTCHUS,
OPUHLMI CYNEpPHO3ULUN CHJI, HPUHLIUI OTHOCUTeNbHOCTH [anumies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCa, 3aKOHBl OTPAKEHUS U
NPEJIOMJIEHUSI CBETA, 3AKOHBI COXPAHEHUS 3apsIIOBOIO M MaCCOBOI'O YHUCEN
OpU AJEPHBIX PEAKIUAX, IPU ITOM J1aBaTh CIOBECHYH (POPMYJIUPOBKY
3aKOHa M 3aIMCBIBATh €0 MAaTeMAaTUYECKOE BHIPAKEHUE;

OOBSCHATh (U3NYECKUE MPOIECCHl U CBOMCTBA TEN, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaIlMi MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUUYECKUX
IaroB C OMopoil Ha 2-3 W3Y4YEHHBIX CBOWCTBA (DU3MYECKHUX SBJICHH,
(U3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEN;

pemars pacu€THbIE 3adaud (OMHMparoluecs Ha cuctemy u3 2-3
YpaBHEHHUI), UCTIONb3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3NUECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCIOBHUS 33Jaud 3alMChbIBaTh KPaTKOe
YCIIOBUE, BBIABIATH HEIOCTAIOIINE WM U30BITOYHBIE JaHHBIC, BHIOMPATH
3aKOHBI B (POpPMyIBI, HEOOXOAUMBIE TSl PEUICHHS, TPOBOJUTH PACUYETHI U
OLICHUBATh PEAJIUCTUYHOCTh IMOJYYEHHOTO 3HA4YeHUS (PU3NYECKOU
BEJIMYNHBI,

pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PpEHIUTh MPU TOMOIIU
(GU3MYECKUX METO/OB, HCIONb3Yysl OMHCAHWE HWCCIIECIOBAaHUS, BBIICISATH
IPOBEPSIEMOE MPEINOJIOKEHNE, OLCHUBaTh MPaBUJIBHOCTh MOPSAJIKA
IPOBEJICHUS  HCCIEOBAHMS, JeNaTh  BBIBOABL, HHTEPIPETUPOBATDH
pe3yNbTaThl HAOIOIEHUH 1 OTBITOB,;

IPOBOAMTH OMNbBITBI 1O HAOMIOACHUIO (U3UYECKUX SBICHUM WIH
(¢u3nyecKux CBOWCTB TeN (M3yuyeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUS SHEPruM, 3aBUCHUMOCTh NEepHUoAa KoJeOaHWW MPYKHUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKHUHBI U HE3aBUCHMOCTH OT
aMIUIATY1bl MaJIbIX KOJIEOAHUM, MPSAMOJIIMHENHOE paclpOCTPAHEHUE CBETA,
pasnokeHne Oenoro cBeTa B CHEKTP, U3YUEHUE CBOMCTB HM300paKeHUs B
IJIOCKOM 3€pKajie M CBOMCTB HM300pa)keHUs MpeaMera B coOuparouieit
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEHYaThIX CHEKTPOB HU3IYUYCHUS):
CaMOCTOSITEJIBHO ~ COOMpaTh yCTAaHOBKY W3 M30BITOYHOro Habopa



o0Opy/lOBaHus, ONHUCHIBATH XOJA  OMNbITA U  €ro  pe3yJbTaThl,
bopMyIIUpOBaTH BHIBOJIHI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSMBIX W3MEPEHUH, Ompeenss
CpeqHee 3HadeHHe Hu3MepsAeMoill BenuuuHbl ((POKycHOE paccTosiHUE
coOuparoieid JMH3bI), OOOCHOBBIBATH BBIOOp crHoco0a HU3MEpPEHUs
(U3MepUTENHHOTO TPUOOpa);

IPOBOANTh HCCIEAOBaHWE 3aBUCHUMOCTEH (PU3MUECKMX BETUYHMH C
UCIIOJIb30BaHUEM MPSMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIB)KEHHUH 0€3 HayalbHOM CKOPOCTH, IEpHoja
KOoJIe0aHUH MaTeMaTH4YeCKOro MasTHUKA OT IJMHBI HUTH, 3aBUCUMOCTHU
yrja OTpakeHUs CBETa OT yIJla MaJeHUs U yria MNpeIoMIIEHHs] OT yIJa
NajieHusl): IUIAHUPOBAaTh HCCIEIOBAaHUE, CaMOCTOSITENIbHO COOMpaTh
YCTaHOBKY, (PUKCHUpOBaTh pe3yNbTaThl MOJYyYEHHOM 3aBHUCHMOCTH
(¢bu3nYecKuX BEJIMYMH B BUJE TaOMUIl M rpaduKoB, J1eJaTh BBIBOJBI IO
pe3yJsibTaTaM MCCIIe0BaHus;

IPOBOAUTH KOCBEHHbIE H3MEpeHUs (U3NYECKUX BEJIMYUH (CperHss
CKOpPOCTh M YCKOpPEHHE Tella TpHU PaBHOYCKOPEHHOM JBHKCHUHU,
YCKOpPEHHE CBOOOJHOIO MajieHUsl, KECTKOCTb MPYKUHBI, KOIPPULIUEHT
TPEHMsI CKOJIbKEHMs, MEXaHHueckas paboTa M MOULIHOCTb, 4acToTa H
nepuoj; KojeOaHMH MaTeMaTUyecKoro W MPYKMHHOTO MAasTHHUKOB,
ONTHYECKass Cujla coOuparouleil JIMH3bl, PAJUOAKTUBHBIA  (HOH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBITNOJIHATh U3MEPEHUS, CIeNysl MPEI0KEHHOW UHCTPYKIMH, BBIYUCIATD
3HaYCHHE BEJIMYUHBI U aHAJIU3UPOBATH MOJIYUEHHBIE PE3YIbTAThI C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUI];

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH U padoTe ¢ 1ad0paToOpHBIM
000py/10BaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKK M3YyUYEHHBIX (PU3NYECKUX MOJIEIICH:
MaTepuagbHas TOYKa, aOCOMIOTHO TBEPJOE TENO0, TOYCUHBIH HCTOUYHUK
CBETa, JyY, TOHKas JIMH3a, IUIAHETapHas MOJEIb aroMa, HYKJIOHHas
MOJIeIb ATOMHOTO $]1pa;

XapaKTepu30BaTh MPUHIUIBI JACUCTBUS HW3YYEHHBIX NPUOOPOB H
TEXHUUYECKUX YCTPOMCTB C OMOPOM HAa HMX OMHCaHWUS (B TOM YHCIHE:
CHMIOMETP, JATUYUKH IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHMsI, paKera,
9XOJIOT, OYKH, Mepuckor, ¢oToannapar, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBax (PU3MYECKHX SBJIECHUA W  HEOOXOIUMbIE (PU3HYECKUE
3aKOHOMEPHOCTH;



MCIIOJIB30BaTh CXEMbl U CXEMAaTHUYHBIE PUCYHKH M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, MU3MEPUTENBbHBIX MPUOOPOB M TEXHOJOIMYECKHX MPOLECCOB
IpU pEUIeHUH YYEOHO-IPaKTUYECKUX 3a7ay, ONTHYECKHUE CXEMbI IS
MOCTPOEHHUS N300paKEHUM B IJIOCKOM 3€pKajie M cCOOMparouIeil TuH3e;
OPUBOJUTH  MpUMEpPHl  (HAXOAUTh  HMH(POpPMaLUIO O  IpUMeEpax)
MPaKTUYECKOIO0 HCMOJIb30BaHUS (PU3MYECKMX 3HAHUNA B IOBCEAHEBHOM
KU3HU I oOecrieueHusi 0€30MacHOCTU MpU OOpalleHuu ¢ mprudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHMsSI 3/I0POBbS U COOJIOJICHMUS
HOPM JKOJIOTUYECKOT0 ITOBEICHUS B OKPYKAIOLIEH Cpele;

OCYUIECTBJIATh MOUCK HHGOpMaUUH (U3HYECKOTO COJEpKAHUS B
HHTepHeTe, caMOCTOATENBHO (HOPMYJINPYS MOMCKOBBIN 3alIpoC, HAXOAUTh
NyTH ONPEJENICHUs JOCTOBEPHOCTH MOIYYEHHON MHPOpPMAIMK Ha OCHOBE
VMEIOIIMXCS 3HAHUU U JTOTIOJIHUTENBHBIX NUCTOYHUKOB;

MCIIOJIb30BaTh MPHU BBIMOJIHEHUHM YYE€OHBIX 3aJaHUil HAy4YHO-TIOMYJIAPHYIO
JUTEpaTypy (U3NYECKOTO  COAEpKAHMsI, CIIPABOYHBIE MaTEepHUAaJIbI,
pecypcesl cet MHTEpHET, BianeTb NpuéMaMyu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HHPOPMALIUU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE
uH(pOpMallUl W3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOrO COAEpKAHMUS,
nyOJIMYHO MPEACTaBIATh PE3yIbTaThl IPOEKTHOM MM HCCIIEA0BATEIbCKON
NEATEIbBHOCTH, IIPU  3TOM TPAaMOTHO  MCIIOJIB30BAaTh  W3yYECHHBIN
NOHSATUMHBIN anmapar M3ydaeMoro pasjena (U3UKA U CONpPOBOXKIATH
BBICTYIUICHHE TIpe3eHTanuel ¢ yd€ToM OCOOEHHOCTEH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosaunyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Kountpoububie | IlpakTuueckue
n/n NMPOrpamMmblI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
Pasnea 1. @u3uka u e€ posib B NO3HAHUM OKPY/KAIOLIEr0 MHpa
bu6nmoreka [IOK
11 o - 2
YSHKE = Hayxa O HpHpOAc https://m.edsoo.ru/7f416194
bubmuoreka [JOK
1.2 O} 2 1
VISHHACCKHE BEHANHRL https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBII METO]I TO3HAHUS httos://m.edsoo.ru/7f416194
Hroro o pasuerny 6
Pa3nen 2. [lepBoHayasibHbie CBeIeHNsI 0 CTPOEHNH BellleCTBA
bu6nunoreka [JOK
2.1 C 1
TpocHie Betiectsa https://m.edso00.ru/7f416194
99 JIBH>KeHUE M B3aUMOJIEMCTBUE YaCTHI] 5 1 bubmuorexa [JOK
' BEILIECTBA https://m.eds00.ru/7f416194
Bbu6nuoreka [JOK
2.3 A 2
TPETaTHbIC COCTOANIA BEIECTBA https://m.edsoo.ru/7f416194
Hroro no pazueny 5
Pa3nen 3. J/IBu:xeHMe M B3auMo/ieiicTBUE TeJl
bubmuorexa [JOK
3.1 M 3
CXAHMHACCROC ABIIICHHC https://m.edsoo.ru/7f416194
3.2 WHuepnus, Macca, IIOTHOCTh 4 1 bu6nmoreka [JOK



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

https://m.edsoo.ru/7f416194
bu6mmorexa [IOK

. .B 14 2
33 Cuna. Bujet cun https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 4. /laBiienue TBEPABIX TeJl, )KUAKOCTEH U ra3oB
41 Hasnenue. [lepenaua gaBiaeHust TBEPABIMU 3 bubnmnorexa [JOK
' TeJIaMH, KUJIKOCTSIMH U Ta3aMH https://m.edso0.ru/7f416194
bu6nuoreka [JOK
42 Jlarenie XuAKoCTH ° https://m.edso00.ru/7f416194
bu6nmmoreka [IOK
43 ATMOChepHO® AaBICHHC 6 https://m.eds00.ru/7f416194
44 JlelicTBUE KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazueny 21
Pa3nea 5. Pa6ora u MomHOCTh. DHEprus
bubmuoreka [JOK
51 P 3 1
360Ta 1 MOIHOCTS https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
5.2 IT 5 1
POCTRIC MEXAHHIMBL https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
. M 4 1
>3 eRanHHeCkad Jneprt https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 12



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

8 KUIIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undposbIie
Ne n/m P Kourpoabubie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbI
pecypchl
Pa3nen 1. TenoBble siBJIeHNUs
bubmuoreka [JOK
1.1 i 7
(CTpocHue 1 CBOHCTRA BellecTra https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SITIOBHIE HPOHECChL https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DiiekTpuYecKHe 1 MATHUTHBIE SIBJIEHHS
21 OnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tela 7 1 bubmumorexa [IOK
' U WX B3aMMOJICHCTBHUE https://m.edsoo.ru/7f4181ce
bubmunorexa [JOK
2.2 I1 i i 2 2 7
OCTOSIHIRI SICKTPMHECKIT TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCmt https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 C) 4
FICKTPOMATIHTHAT HIAY KA https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
Pe3epBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145



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

9 KIIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaunmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne n/m P Kourpoabubie | IlpakTnyeckue (mupp )
NMporpaMmblI Bcero o0pa3oBaTesIbHbIE
padoThI padoTbI
pecypchl
Paznen 1. Mexanuveckue siBJeHUs
11 MexaHU4ecKoe ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmorekxa [IOK
' OIMCAHUSA https://m.edso0.ru/7f41a4a6
but6mmoreka [IOK
1.2 B i 20 1 3
SAMMOAIeHCTBHE Teit https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOHBI COXpAHCHITL https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 40
Paznen 2. Mexanuveckue KoJje0aHusi M1 BOJTHbBI
bubmunorexa [JOK
2.1 MexaHndeckue Kojeda 7 3
NAHITHCCIHIE Rofehatt https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHu4eckue BOIHBI. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pa3jen 3. DiieKTpOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DJIEKTPOMArHuTHOE TOJe U 6 2 bubnuoreka [IOK
' DJIEKTPOMATrHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro o pasueny 6
Pa3znen 4. CBeToBbIE sAIBJIEHHSI
4.1 3aKOHBI pacCIIPpOCTPAHEHHUS CBETA 6 2 bubnuorexa [IOK



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

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

bubmunorexa [JOK
4.2 JIMH3BI ¥ ONITHYECKHUE TPUOOPHI 6 3 httos://m.edsoo.ru/7fALadas
bu6mmoreka [JOK
4.3 Paznoxenue 6emoro cBeTa B CHEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nea 5. KBaHTOBbBIE sIBJEeHUS
bub6mmoreka [JOK
51 Hcnyckanue 1 NOrioiEeHrne CBeTa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
5.2 CTpoeHHE aTOMHOTO Aipa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
) S 7 1
53 /ICPHPIC PEaKiiti https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 17
Pa3znea 6. IloBTOpuTE1LHO-00001IAIOIIINIT MOYJIB
6.1 [ToBTOpeHME M 0000IIEHNE COMCPIKAHUS 9 5 but6mmorexa [IOK
' Kypca husuku 3a 7-9 kiacc https://m.edso00.ru/7f41a4a6
Hroro mo pazneny 9
OBILIEE KOJJMYECTBO YACOB I10 [TPOT'PAMME 102 27



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

HNOYPOYHOE IIVTIAHUPOBAHHUE
7 KIIACC

KouuvecTBO yacoB DJIeKTPOHHbIE

Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTnyeckue
n/n Bcero U3y4eHusi | oOpa3zoBaTesbHbIE

padoThbI padoThI pecypesI

®dusuka — HayKa O IPUPOLE.
SBnenus npupoabl. Puzndyeckue 1
SBJICHUS

MexaHn4decKue, TeIIOBbIE,
ANEKTPUYECKHUE, MAaTHUTHBIE, 1
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusnueckue BeIUYUHbI U UX
U3MepeHue

VYpoxk-uccienosanue "N3mepenue
TEMIIEPATypPhI PU TOMOIIIH
YKUJKOCTHOTO TEPMOMETpA U TaTUUKa
TemMnepaTrypsl"

Kaxk ¢usuka u qpyrue ecTeCTBEHHBIS
HayK{ U3Y4aroT PUPOSY.

EcrecTBeHHOHAYUHBIA METOT 1
no3Hanus. Onrcanue GU3NIECKUX

bu6nmmorexa [IOK
https://m.edsoo.ru/ff09f72a

SIBJIEHUY C IIOMOIILIO MOJIeIer

VYpok-uccanenosanue "[IpoBepka
TUIIOTE3bI: JAIBHOCTD MOJIETA IIAPHKA,
HYLIEHHOTO FOPU30HTAIBHO, TEM

OoutbInie, yem OOoJbIIe BhICOTA MycKa'



https://m.edsoo.ru/ff09f72a

Ctpoenue BemiecTBa. OMbITHI,

bu6mmorexa [IOK

7 OKa3BIBAIOIIME TUCKPETHOE CTPOCHUE
a HHe JHCKp p https://m.edsoo.ru/ff09fe0a
BEIECTBA
8 JIBMKeHHE YacTHIl BEIISCTBA Bubmaorexa ITOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoBanue « ONbBITHI 11O
9 HaOJII0JICHUIO TEIJIOBOTO PACIIMPEHUS
ra3oB»
10 ArperatHble COCTOSIHHS BEILIECTBA
B3anmocBs3b Mex1y CBOMCTBAMHU
BEILIECTB B Pa3HBIX arperaTHbIX
11 COCTOSIHHSIX M UX bubnuorexa [JOK
aTOMHOMOJICKYJISIPHBIM CTPOECHHUEM. https://m.edso0.ru/ff0a0378
OCcoOEHHOCTH arperaTHBIX COCTOSTHUMN
BOJIBI
MexaHundeckoe IBHKEHUE.
12 PaBHOMEpHOE 1 HEpAaBHOMEPHOE bubnnorexa LIOK
p p p https://m.edsoo.ru/ff0a05c6
JNBIDKEHUE
13 Pacuer myTi ¥ BpeMEHHU ABIKEHUI bubmorexa LIOK
y P https://m.edsoo.ru/ff0a0ae4
bu6nuoreka [JOK
14 Ckopoctb. EAUHHUIIEI CKOPOCTH
p a H p https://m.edsoo.ru/ff0a079c
HNueprma. 3akoH HHEPITAN.
15 B3aI/II)Moz[eI710TBI/Ie TeJ'IpKaK [IpyU4rHa bubnnorexa LIOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBHXKEHUS TEJl
16 IInotHOCTH BeliecTBa. PacueT Macchl bu6mmorexa [IOK
1 00bEMa TEJIA 110 €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTopHast pabota «OrnpeaeneHne



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

TUIOTHOCTH TBEPAOTO TEIIA»

Pemenue 3agay mo reme "IlmoTHOCTE

bu6nmoreka [IOK

18 BenecTna” https://m.edsoo.ru/ff0al123c
KoHTponbHas paboTa mo teme

19 "MexaHndeckoe ABMKeHHe. Macca,

INIOTHOCTB"
Cuna xak XxapaKTepUCTHKa

20 B3auMoaencTBus Tei. Cruna
yrpyroctu. 3akoH ['yka
JlabopaTopHas pabora «3yuenue

21 3aBUCUMOCTH PACTIKEHUS
(meopmaru) Ipy>KUHBI OT
MIPUIIOKEHHOMN CHITBI
SIBnenne Tarorenusa. Cuia TSKECTH.

29 CBs13b MKy CUIJION TSXKECTH U bu6nmoreka [IOK
Maccoii Tena. Bec tena. Penenue https://m.edsoo.ru/ff0al778
3aga4 no teMe "Cuia TsoxectH"

23 Cwiia TSDKECTH Ha JPYTUX IJIaHeTax. bubnmnoreka [JOK
Pu3nUeCcKUe XapaKTEPUCTUKH TUIAHET https://m.edso0.ru/ff0a1502

bubnuoreka [JOK

24 Hswepenne cin. Jlutamomerp https://m.edsoo.ru/ff0al8cc

butmmoreka [JOK

25 Bec rexa. Hesecomocts https://m.edsoo.ru/ff0al1778
CrnosxeHue IByX CHJI, HAPaBICHHBIX

26 10 OJTHOM MPSIMOA. bubmorexa LOK

. https://m.edsoo.ru/ff0ala70
PaBHozelicTBYyIOIIIAs CHIT
97 Penrenue 3agad mo reMme

"PaBHoneiicTByrOMIas cu"



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

TpeHI/Ie CKOJIBXXCHUSA U TPCHUEC IMOKOA.

bu6nunoreka [IOK

28 Tpenue B npupoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabora «3yuenue
3aBUCHUMOCTH CHJIBI TPCHUS
29 CKOJIBKCHUS OT CUJIbI TaBJICHUS U bubmmorexa [TOK
https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOITUXCS
ITOBEPXHOCTEI»
30 Pewienue 3agau Ha onpeneneHue
PaBHOJICHCTBYIOIIEH CHJITBI
Pemenue 3amau o remam: «Bec
31 tenay, «['paduueckoe n3obpakeHue bubnmnorexa [JOK
cumy, «Cunbly, «PaBHOAEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHII»
KoHnTtponbHas paboTa o Temam: «Bec
32 tenay, «['paduueckoe m3o0pakeHue
cun, «CHIIbDy
33 Jasnenne. CiocoObl yMEHBIICHUS U bu6mmorexa [IOK
YBEIIMUCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBenue rasza. 3aBUCHMOCTD
34 IaBJIECHHUA ra3a oT 00bEMa, bubmorexa [JOK
https://m.edsoo.ru/ff0a2376
TEMIIepaTypbl
Ilepenaya naBieHust TBEPABIMU
35 TGJ‘IZI\?I/I, X(EI[KOCTHMI/I u $§33MI/I. 3akoH bubmorexa LHOK
https://m.edsoo.ru/ff0a25b0
ITackans
36 JlaBneHue B )KUKOCTH U rase, bu6mmorexa [IOK
BBI3BAHHOE JIEUCTBUEM CHJIBI TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3agaa mo teme «/laBnenue B bubmmorexa [JOK

JKUIKOCTH U rase. 3akoH Ilackamxsa»

https://m.edsoo.ru/ff0a2826



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
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https://m.edsoo.ru/ff0a2826

butmmoreka [{OK

38 Coobuatommecs cocysl https://m.edsoo.ru/ff0a2970
39 I'mppaBnuueckuii mpecc bubmmorexa LIOK
https://m.edso0.ru/ff0a3136
40 Manowmetpsl. [TopiineBoi
’KHUJIKOCTHBIA HACcOC
Atmocdepa 3emmn. [Tpuannbn
CyIIECTBOBaHUS BO3IYIIHOM
41 0}6]I(J)ln0q1<1/1 3emuu. 331};/ICI/IMOCTL bubmmorexa [IOK
https://m.edsoo.ru/ff0a2b5a
aTMOC(epHOTOo aBIEHUS OT BHICOTHI
HaJl ypOBHEM MOPS
bu6nuoreka [IOK
42 Bec Bo3ayxa. ATMmocdepHoe 1aBieHue httos://m.edsoo.ru/ff0a2bs5a
43 N3mepeHune atMoc(epHOro 1aBiaeHHUs. bubnmnorexa [JOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTB aTMOC(EPHOTO
44 JABJICHUS OT BBICOTHI Ha/l YPOBHEM bubmmorexa LOK
https://m.edsoo.ru/ff0a2fc4
Mopsi
45 bapomerp-anepoun. AtmochepHoe bubmmoreka [JOK
JIaBJICHUE HA Pa3JIM4HbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pewenue 3anau mo reme
"ATtmocdepHoe naBieHue”
[elicTBHe )KUIKOCTHU U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJIO. Bubnnorexa LIOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnas pua60Ta «Omnpenenenue BuGmiorexa LOK
48 BBITAJIKUBAIOIICH CUITBI,

JICUCTBYIOIIIEH Ha TEJ0, MOrPYKEHHOE

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
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B KHUJIKOCTE)

Jlaboparopnas paboTa 1mo Teme
«HccnenoBanne 3aBUCIMOCTH Beca

butmmoreka [JOK

49 Tesa B BOZE OT 00BbEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B JKMIKOCTb YaCTH TeJIay»
bu6mmoreka [IOK
S0 Hlnapatie Ten https://m.edsoo.ru/ff0a3a96
JlaGopatopHas pabota
51 "KonctpyupoBaHue apeoMeTpa Win
KOHCTPYHUPOBAHUE JIOJIKU U
omnpeneneHue e€ rpy30noabEMHOCTH"
Pemenne 3amad mo temam: «llmaBanue
59 cynoB. Bo3ayxormiaBanuey, bubmuorexa [JOK
«JlaBneHue TBEpABIX TEJ, KUIKOCTEH https://m.edsoo.ru/ff0a3654
1 Ta30B»
bubmuorexa [JOK
53 Mexareckas padora https://m.edsoo.ru/ff0a3f82
bu6nmoreka [IOK
>4 MoruHOCTS. EMHHLEN MOLIHOCTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccnenopanue "Pacuér
95 MOIIHOCTH, Pa3BUBAEMOI1 IIpU
noabEME 1o JiecTHUIlE"
56 IIpocTeie MexaHu3Mbl. Pbryar.
PaBHOBecue cuil Ha ppryare
KonTtponsHast paboTa 1o teme
57 «JlaBiieHrE TBEPABIX TEIl, )KUIAKOCTEU

1 Ta3oB» / Beepoccuiickas
poBepoyHas pabora



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

58

Pabora ¢ TekcTtamu 1o Teme
«JlaBneHne TBEPABIX TEII, KUIKOCTEH
u razoBy» / Beepoccuiickas
npoBepouHas paboTa

bu6nmoreka [IOK
https://m.edsoo.ru/ffO0a4ffe

59

Priuaru B TexHuKe, OBITY M IPUPOJIE.
JlaGopaTtopHnas pabota
«HccnenoBanue yciaoBUM paBHOBECUS
pbIyara»

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0a478e

60

Penrenne 3agaud mo teMe «Y CIOBUI
paBHOBECHsI pbIyara

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

61

Koaddunuent noneznoro nencTeus
Mexanmu3ma. Jlaboparopnas pabota
«M3mepenune KIIJ] HakmoHHOM
IIOCKOCTH

0.5

62

Pemrenne 3amau mo teme "Pabora,
MottHocTh, KIT/"

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

63

MexaHuueckasi SHeprusl.
Kunetnueckas 1 noTeHIMAIbHAS
SHEprus

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHUS] MEXaHUYECKOU
HEPIrUn

butmmoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEpUMEHT T10 TEME
"DKCIEepUMEHTAIIBHOE ONPEICIICHUE
W3MEHEHUSI KHHETUYECKON 1
MOTEHIIMATBHOM SHEPrUU NpU
CKaTBIBAHUM TeJIa 110 HAKJIOHHOU
MJI0CKOCTH"

66

KonTponbHas pabota no teme



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
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«PaboTa 1 MOIITHOCTh. DHEPTUS»

67 Pabora ¢ TekcTamu 1o Teme 1 bubmuorexa [JOK
"Mexannueckoe aBrKeHue" https://m.edsoo.ru/ff0a4ee6
Pabora ¢ Tekcramu o Teme "Paborta.
68 1
MomuHocTs. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

KoanuectBo yacos DJIeKTPOHHBbIE
Ne Jara nudposbIe
Tema ypoka Kontpoabubie | IlpakTHueckue bp
n/n Bceero U3ydeHusi ~ oOpa3oBaTe/ibHbIE
padoTbI padoThI
pecypchbl
OCHOBHBIE TOJIOKEHUSI MOJICKYJISIPHO-
1 KUHETHYSCKOM TEOPHHU U UX OIBITHEIC 1 bubmorexa [JOK
P https://m.edso0.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmMep aTOMOB M MOJIEKYJT 1
3 Mopenu TBEPIOTO, )KUIKOTO 1 1 bu6nuoreka [IOK
ra3000pa3HOro COCTOSIHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHEe CBOWCTB TBEPOTO,
4 YKUKOTO U Ta3000pa3HOr0 COCTOSTHUIN 1
BEIIECTBA HA OCHOBE ITOJIOKEHH I
MOJIEKYJISIPHO-KHHETHUECKON TE€OPUHU
bu6nuoreka [IOK
5 Kpucrannmuecknue n amop@HEIC TelIa 1
p PP https://m.edsoo.ru/ff0a5800
6 CmaunBaHuE U KallWJUISIPHOCTb. 1 bubmmoreka [JOK
[ToBepxHOCTHOE HaTsKEHNE https://m.edso0.ru/ff0a5530
7 TemoBoe paciiupeHue U CKaThe 1 bubmmorexa [IOK
p P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIEPATYPHI CO
8 CKOPOCTBIO TEIJIOBOTO IBUKEHUS 1
YaCTUII
9 Buytpennss sneprus. CriocoOsl 1 bubnunoreka IIOK
U3MEHEHUs BHYTPEHHEN dHEPIrun https://m.edsoo.ru/ff0a5c60
10 Buasl Teronepenaun 1 bu6nmoreka [IOK



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

Ypok-koH(pepenmus "IIpakTuaeckoe
WCIIOJIb30BaHUE TETNIOBBIX CBOWCTB

https://m.edsoo.ru/ff0a6412

but6mmoreka [{JOK

1 BEILIECTB U MATEPUAJIOB B LIEISAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KommuectBo Termnorel. Y nenpHas bu6nunoreka [IOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHe TEII0BOTO OanaHca. bubmuorexa [JOK
Tennoo0MeH U TETUIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHnasi pabota

14 "UccnenoBanue sSBICHUS bubmmorexa [JOK
TEII000MeHa P CMEIIMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U ropstdeit BOJbI"
PacueT konuuecTBa TEIIOTHI,

15 HEO0OXOMMOTO JJIsl HAarpeBaHus Tema
Y BBIJICTISIEMOTO MM TIPH OXJIAXKICHUN

16 OHeprus TOIUINBA. Y IeJIbHAas TEIIoTa bubnmnorexa [JOK
CropaHus https://m.edsoo.ru/ff0a6bb0

17 JlabopaTtopHast pabota "Onpenenenue bubnmnoreka [JOK
YACIbHOU TEIJIOEMKOCTH BelecTra" https://m.edsoo.ru/ff0a7b5a
[1naBnenue u oTBEpACBAHHE

18 KPUCTAJUTMYECKUX TeJI. Y AeabHas bubnmorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TJIaBJICHUS

19 JlaboparopHas pabota "OnpenencHue bubnmnorexa [JOK
YAEJIbHOU TEIJIOTHI MUIaBJICHUS Jibja" https://m.edsoo.ru/ff0a72fe

20 [Tapoobpa3zoBaHue U KOHIEHCAIUS. bubnuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienne. Y aenpHas temiora bu6mmorexa [IOK
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mapooOpa30BaHMs U KOHJICHCAIIUH.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS
0T aTMOC(EepHOTO JTaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Bnaxnocts Bo3ayxa. JJabopatopHas
pabota "Omnpenenenue
OTHOCHUTEIFHOM BIAXKHOCTH BO3TyXa"

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

23

Pemenue 3amaq Ha OIpCACIICHUC
BJIA’JKHOCTH BO3yXa

24

[TpuHIUIIBI paOOTHI TETIIIOBBIX
nsurateneil. [laposas TypOuna.
JlBuraTens BHyTPEHHETO CTOPAHMS

25

26

KIIJI TenmoBoro gBuratens.
TennoBble ABUTATENIN U 3aIlUTa
OKpY>Karoleil cpebl

3aKOH COXpaHEHUS U MpeBpalleHus
SHEPI'UH B TETIOBBIX MpoOIleccax

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

27

[ToaroroBka K KOHTPOJIBHOM paboTe
o teme "TemnoBbie SBICHUS.
N3menenune arperaTHbIX COCTOSTHUI
BellecTna"

bu6nunoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbnas paborta o teme
"TensoBble sBIeHU. MI3MeHeHe
arperaTHbIX COCTOSIHUI BelecTna"

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpuzanus tea. JIBa pona
INMEKTPUUYECKUX 3apsI0B

30

VYpok-uccienoBanue "DneKkTpuzanus
TeJl MHIYKIUEN U NPU
COTNPUKOCHOBEHHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
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https://m.edsoo.ru/ff0a83f2
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B3anmoneiicTre 3apsyKeHHBIX TEll.

bu6nunoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DnexTpuyeckoe moJe.
32 HanpsixkeHHOCTB 2JIEKTPUYECKOr0 bubnuorexa [JOK
nojs. [IpuHImn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX TMOTEH
Hocutenu snekTpuyueckux 3apsjioB.
33 OnemeHTapHsbIi 3apsan. CTpoeHue
aToma
34 [IpoBOAHMKY U TUAIIEKTPUKU. 3aKOH bubmuoreka [IOK
COXPAHEHUS JIEKTPUUECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pewrenne 3aga4 Ha IpUMEHEHKE bubnmnorexa [JOK
CBOMCTB AJIEKTPUUECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBHS €r0
36 cymecTBoBaHus. McTOUHUKH bubmorexa LOK
https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOTO TOKa
37 JlercTBUS STIEKTPUIECKOTO TOKA bubmorexa HOK
https://m.edsoo.ru/ff0a96b2
Ypoxk-uccienosanue "JleiictBue
38 AIIEKTPHUYECKOTO TOJIST Ha TIPOBOJHUKH 1
U JUAJIEKTPUKA"
39 DJIEKTPUYECKUH TOK B METasuIax, bu6nuoreka [JOK
SKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DJeKTpuyecKas 1enb U €€ COCTaBHbIC
4acTu
Cuna Toxka. JlabopaTopHas pabora
butmmoreka [IOK
41 "M3mepenne u peryIMpoBaHUEe CHJIIBI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6
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DIIEKTPUYECKOE HAIIPSIKEHUE.
Bonsr™etp. JlaGopatopHas pabota

bu6nmoreka [IOK

42 "N3mepenne u peryampoBaHue 05 https://m.edsoo.ru/ff0a9e14
HanpsikeHus"

43 CornpoTuBiieHNE NPOBOAHUKA. bubnmoreka [JOK
VY ienbHOE COMPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCHMOCTh

44 3JIEKTPUYECKOTO0 CONPOTUBIICHUS 1 bubnuorexa [JOK
MPOBOJHHUKA OT €r0 JJINHBI, TUIOMAAN https://m.edsoo.ru/ff0aa738
MOIEPEYHOr0 CEYeHUsI U MaTepuaia"
3aBUCUMOCTb CUJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa a1 yyacTka bubmmorexa LIOK

https://m.edsoo.ru/ff0aad4a

Lemnu
JlabopaTopHasi pabota
"UccnenoBanne 3aBUCUMOCTH CUJIBI

46 TOKa, UIYIIEr0 Yepe3 Pe3UCTop, OT 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0aa04e

CONPOTHUBIIEHUS PE3UCTOPa U
HanpspKeHus Ha pe3uctope”

47 [locnenoBarenbHOE 1 MapajuieaIbHOE
COCIMHEHUS TIPOBOJHUKOB
JlaGopatopHas pabora "IIpoBepka

48 TpaBUJIa CIOKEHUS HAMPSDKEHUN TTPH 1 bubmuorexa [JOK
MOCJIEIOBATEIbHOM COEAMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopon"
JlaGopatopHas pabora "IIpoBepka

49 IIpaBUiIa JJIs CUIIbI TOKA IIpU 1 bubnnorexa [JOK

napajieIbHOM COeAMHEHUN
pe3ucTopon"

https://m.edsoo.ru/ff0aadle
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Pemenue 3aga4y Ha npuMeHEeHUE

bu6mmorexa [IOK

50 3axoHa OMa I pa3IndHOrO
P https://m.edsoo.ru/ff0aaf8a
COEJIMHEHUS TIPOBOIHUKOB
51 PaGota 1 MOIITHOCTB AJIEKTPUIYECKOTO bubnuorexa [JOK
Toka. 3akoH Jlxoynsa-JleHa https://m.edsoo.ru/ff0ab124
Jlaboparopnas padora "OnupeneieHue
52 a601l“)1,1 u Ilz/[OIJ_IPII)OCTI/I JIIEK queCKoro buGnnorexa LIOK
P | P https://m.edsoo.ru/ff0ab3e0
TOKA
DIIEKTPUUYECKHE TICTTH ¥ IIOTPEOUTENN
53 DIIEKTPAYECKON DHEPTUH B OBIT bubmmorexa TIOK
P p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTossHHBIE MAaTHUTHI, X
B3aUMOEHCTBHUE
55 VYpok-uccienosanue "N3yuenune bubnmnoreka [JOK
M0JIE€H MOCTOSSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nojie. MarauTHoe I0Je
56 3eMiIH U ero 3HaYeHue I KU3HU Ha bubmmorexa LOK
a https://m.edsoo.ru/ff0acOba
3emne
Oo6o06menne o Teme "DIeKTpUYecKue
57 3apsiibl. 3apsKEHHBIE Tella U UX bubmmoreka [IOK
B3auMogeiicTBuAa. IlocToOsIHHBIN https://m.edsoo.ru/ff0abd2c
ANIEKTPUYECKHUM TOK"
KonTponbhas pabora o teme
"DIeKTpUUEeCKUE 3apsIbl.
58 3apspKeHHbIE Tela U UX bubmuorexa [JOK

B3aumMonencTBus. I1oCTOSIHHBIH
anexkTpudeckuid Tok" / Beepoccuiickas
poBepoyHas paboTa

https://m.edsoo.ru/ff0abea8
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59

Pa6ora ¢ TekcTamu 1o Teme
"[TocTOSTHHBIH AMEeKTpHUECKUii TOK" /
Bcepoccuiickas mpoBepounas pabota

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acdc6

60

OnbIT Dpctena. MarautHoe 1mose
AJIEKTPUIECKOTO TOKa MarHuTHoe
T0JI€ KaTYIIIKH C TOKOM

butmmoreka [JOK
https://m.edsoo.ru/ff0acld?2

61

[IpuMeHeHue 31eKTPOMarHuToB B
texHuke. JlaboparopHas pabota
"W3yueHue neicTBUsI MAarHUTHOTO
I10JIs1 HA MPOBOJIHUK C TOKOM"

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac74a

62

DIIEeKTPOABUTATENb IIOCTOSTHHOTO
ToKa. Mcronb3oBanue
ANEKTPOABUraTeIeH B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTopHast pabota
"KoHcTpynpoBaHnue u uzyueHue
paboTs! a1ekTpoABUTaTEN"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiTel Papanes. 3aKoH
3JIEKTPOMArHUTHOW WHIYKIIUH.
[IpaBuio Jlenna

64

DnexrporeHepatop. CriocoOs
TIOJTyYEHUS JNEKTPUIECKOI SHEPTUu.
DJIEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX UCTOYHHKAX
JHEPTUU

65

O06o061eHne o Teme "DeKTpuyecKue
U MarHUTHBIE SBIeHUS"

66

KonTponbhas pabora o Teme
"DeKTpUYEeCKUE U MAarHUTHBIC

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ach14
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saBJieHUA"

PaGora ¢ Tekctamu o teme

67 1 bu6nmoreka [IOK
"TenoBble sBiIeHUA" https://m.edsoo.ru/ff0accse
Pabora ¢ Tekctamu o Teme
68 n " 1
Mar"auTHbIE SIBICHUS
BIIEE KOJIMYECTBO UACOB I1
OBII] OJ1 CTBO CO O 68 145

[NPOI'PAMME



https://m.edsoo.ru/ff0acc5e

9 KIIACC

KoanuecTBo yacos JJIeKTPOHHbIE
[1]
‘:;H TeMma ypoka Beero Kontpoabubie | IlpakTHueckue fll:;:ennﬂ :)Ig;)l;l:(:i:l:enbnme
padoThI padoTbI pecypes:

1 MexaHn4ecKoe IBUKEHHUE. 1
MarepuanbpHasi TOUKa

5 Cucrema orcueta. OTHOCUTEIBLHOCTD 1 bu6mmorexa [IOK
MEXaHNYECKOTr'0 IBHKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMeEpHOE NpsIMOTHHEHHOE 1 bubnuorexa LIOK
JBUKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NPAMOIUHENHOE

4 nBwkeHne. CpeHsst © MTHOBEHHAs 1
CKOPOCTh

5 [IpssMosIMHENTHOE PAaBHOYCKOPEHHOE 1 bu6nuoreka [IOK
JIBUKEHHUE. Y CKOpEeHUe https://m.edsoo.ru/ff0ad8d4
CKOpOCTh IPSAMOJIMHEITHOTO

6 PaBHOYCKOPEHHOTO JIBVKCHHSI. 1
I'paduk ckopoctu
JlaGopaTopHnas pabora "OnpenencHue

7 YCKOpEHHUS Teja Ipu 1 1 bu6nmoreka [JOK
PaBHOYCKOPEHHOM JBH>XEHUH TIO https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocTh"

3 CBobOonHoe mageHue Tei. OmbITh 1
lanunes

9 PaBHOMEpHOE NBHKEHUE 10 1 bu6mmoreka [JOK
okpyxHocTH. [leprnon u yactora https://m.edsoo.ru/ff0ael76



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

obpamenus. Jluneitnas u yriaoBas

CKOPOCTH
10 [{eHTpOCTpEMUTENBHOE YCKOPEHHE
11 IlepBeriit 3akoH HetoToHa. Bextop bubnmoreka [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bu6numorexa [IOK
PaBHozelicTByrOIIas cuiia https://m.edsoo.ru/ff0ae72a
13 Tpetwuii 3akoH HproTOHA. bu6nmoreka [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anay Ha npuMEHEHUE bu6nuoreka [JOK
3ak0oHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bu6nuoreka [JOK
15 Chuia ypyrocts. 3axon I'yka https://m.edso:)_.[ ru/ff0aeca?
16 Pemenue 3anau no teme «Cuna
YOPYTOCTH
17 JlaGopaTopHas paborta «OnpeneneHue bub6mmorexa [IOK
JKECTKOCTH MPYKUHBI https://m.edsoo.ru/ff0aee28
bubnuoreka [IOK
18 Cua Tperms https://m.edsocl)_.[ ru/ff0af738
19 Pemenue 3anau mo reme «Crita but6mmoreka [IOK
TPEHU» https://m.edsoo.ru/ff0afa26
20 JlabopaTopHast pabota "Omnpenenenne bu6nmnoreka [JOK
Kod(puImeHTa TpeHUs CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3agau o reme "3akoHbl
21 Herorona. Cuna ynpyroctu. Cuna bubmmorexa LIOK
| https://m.edsoo.ru/ffOafb8e
TpEeHUS
29 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bu6nuoreka [JOK

TATOTEHUS. Y CKOpEHUE CBOOOIHOTO

https://m.edsoo.ru/ff0af044
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https://m.edsoo.ru/ff0aee28
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naJieHus

Ypok-koHdpepenuus "/[Bmkenue ten

23 BOKPYT TPaBUTAIIMIOHHOTO IIEHTpa
(Conneunas cucrema). ['anaktuxu"
Penrenue 3agad mo treme "Cuia
24 TSKECTU Y 3aKOH BCEMUPHOTO bubnmorexa [JOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 [lepBas kocMHUYeCKas CKOPOCTb. bubnmoreka [JOK
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepuanbHON TOUKH.

26 AOCONIOTHO TBEPIOE TEIO. bu6nuoreka [IOK
PaBHOBecue TBEpOTO TEA C https://m.edsoo.ru/ffOafe36
3aKpeTIEHHOW OChIO BpAICHHUS.

27 MowmeHT cwibl. LleHTp TsxecTn

28 Pemenue 3agau mo reme "MomeHT bubmuorexa [JOK
cunbl. Llentp Tsxect" https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOJIBHOU pabOTE MO

29 TeMe "MexaHnueckoe JBHKEHUE bubnmorexa [IOK

. A ’ https://m.edsoo.ru/ff0b0408
B3aumoneiicteue ten"
KonTponbHas pabota mo Teme
30 "MexaHn4yecKoe IBUKEHNE Bubmorexa ITOK
N " ' https://m.edsoo.ru/ffob06ec
BsanmoneiicTBue Ten
WNmnynec Tena. Ummynsc cuiibl. 3aKoH
31 COXPaHCHHS UMITYJIbCA. YTIPYTOe U bubmmorexa [JOK
P Y o by https://m.edsoo.ru/ff0b07fa
HEYNPYyroe B3auMoJIeHCTBUE
Pemenue 3agad no reme "3akoH bubmuoreka [JOK

32 "

COXpAHEHHUsI UMITYJIbCa https://m.edsoo.ru/ff0b096¢c

33 Ypok-koupepenuus "PeaktuBHoE



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
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JIBUJKEHHE B IIPUPOJIE U TEXHUKE"

34 Mexannueckast paboTta ¥ MOIIHOCTh bubmmorera [IOK
https://m.edsoo.ru/ff0b0a84
35 Pabota cuibl TSKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH U CUJIbI TPEHUSI https://m.edsoo.ru/ff0b0db8
JlaboparopHnas pabota «OmnpenencHue
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JIBU)KEHUH TeJla 10
TOPU30HTAJIBHOM MTOBEPXHOCTH
37 CBs13b HEPrUU U PabOTHI.
[ToreHumanpHas sHEprus
38 Kunernyeckas sneprus. Teopema o bubnuoreka [IOK
KMHETUYECKON YHEPIUn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTHUH B
MEXaHUKe
40 JlaGopatopHas pabora «3yuenue bubnuoreka [JOK
3aKOHA COXPaHEHUs1 SHEPTUMN» https://m.edsoo.ru/ffOb12fe
41 KonebarenpbHoC IBMKEHHUE B €TO bubmuorexa [JOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoieOaHusl. bubnmoreka [JOK
Brinyxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MarteMaTnyeckuii U py>KMHHBIA
MasTHUKA
VYpoxk-uccnenopanue «3aBUCUMOCTb
44 nepuoaa KolebaHuii OT KECTKOCTU bubmorexa [OK
https://m.edsoo.ru/ffOb197a
MIPYKHUHBI K MACCHI TPy3a»
45 IIpeBpamienue 3HEpruu Npu

MEXAHUYECKUX KOJIeOaHUAX



https://m.edsoo.ru/ff0b0a84
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46

JlabopaTtopHnast pabota «OnpeseneHne
Y4acTOTHI U IEpHOJIa KOJIeOaHuit
MPYKUHHOTO MasiTHUKa

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

47

JlabopaTopHnas pabora «IIpoBepka
HE3aBUCHMOCTH TIEpH0JIa KOJIeOaHMI
rpy3a, MOJIBEIICHHOTO K HUTH, OT
MAacCBhI Tpy3a»

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

48

Mexaunueckue BonHbl. CBOMCTBA
MeXaHU4eCKuX BOJIH. [IpogonbHbIE 1
MOIIEPEYHBIE BOJHBI

bubmuorexa [IOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepenuus "MexaHudeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuyeckue BOJIHBI"

50

3ByK. PacnipocTpaHneHnue u oTpakeHue
3ByKa

51

Ypok-uccnenosanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acToThI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

Ypok-koHpepenius "YapTpa3Byk u
nH(}pa3ByK B IPUPOJIE U TEXHHUKE"

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

54

[TonroroBka Kk KOHTPOJIBHOU pabOTE 1O
TeMe "3aKOHBI COXPaHECHHUS.
Mexannueckue KoieOaHus U BOJTHBI"

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

55

KonTponbHas pabota no teme
"3aK0oHBI COXpaHEeHUSI. MeXaHUYeCKue
KoJieOaHUs U BOJTHBI"



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
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https://m.edsoo.ru/ff0b25f0

DJIEKTPOMAarHuTHOE MOJIE.

bu6muoreka [IOK

56
DJIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 2JIEKTPOMATHUTHBIX BOJH
Ypok-konpepennus "llkana
58 AJIEKTPOMATrHUTHBIX BOJIH. bu6nmoreka [JOK
Hcnonb3oBaHue 3JI€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs COTOBOM CBsI3U"
VYpoxk-uccnenosanue "N3yuenue
. bu6mmoreka [IOK
59 CBOICTB 3JIEKTPOMAarHUTHBIX BOJIH C
\ https://m.edsoo.ru/ffOb2c6c
MTOMOIIbI0 MOOMITEHOTO TeedoHa
Pemenue 3anau Ha onpenesieHue
60 YaCcTOTHI U ATTUHBI DJIIEKTPOMArHUTHOM
BOJIHBI
DJIeKTpoMarduTHas IIPUPOJIa CBETA.
61 Cko ZI;TB cBeTa Bomlzof:me CBOICTBa bubmmorera [JOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Uctounuku ceeta. [IpsMonuneitHoe
62 ACIPOCTPAHCHUE CBETA. 3aTMCHHS bubmmorera [JOK
pacrpoctp ' https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
3aKOH OTpa)XEHUsI CBETA. 3epKaa.
63 Pemenue 3agau Ha npruMeHEHNE bubmmorexa IOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKEHHsI CBETa
64 [Tpenomiienue cBeta. 3aKoH bubnuorexa LIOK
MPEJIOMJIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonmHOE BHYTpEeHHEE OTpakeHUE CBETA.
65 Hcnonp30BaHue MOTHOTO BHYTPEHHETO Bubmmorexa [JOK
yIp https://m.edsoo.ru/ffOb3c5¢c
OTpaXKeHMs B ONTHUECKUX CBETOBOAX
66 Jlaboparopuas padota "HccnenoBanue
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3aBUCUMOCTH yTIJia IPCIIOMIICHHUA
CBCTOBOI'O JIy4da OT yIJia MMaJCHHA Ha

rpaHuLe "BO31yX-CTEKIIO

Ypok-koHpepenmus "Hcnonb3oBanue

67 MIOJTHOTO BHYTPEHHETO OTPaKCHHUS:
CBETOBOJIbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubmuorexa [JOK
68 Jlun3el. OnTHYeCcKas CHia JIMH3BI
https://m.edsoo.ru/ffOb3f2c
bu6mmoreka [IOK
69 [Toctpoenue n300pakeHM B TUH3AX
p P https://m.edsoo.ru/ffOb444a
JlabopaTtopHnas pabota "Onpenenenue
bubmuorexa LIOK
70 (hOKYCHOT'O PACCTOSIHUS M ONTUYECKOM nomorexa L
5 . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMpAIOIIEH JTMH3BI

71 Ypok-koHbepennus "OnTuieckue bu6nmoreka [JOK

JIMH30BBIEe TPUOOPHI" https://m.edsoo.ru/ffOc0a7e
b K

72 I'na3 kak ontuyeckas cucreMa. 3peHue nomorexa LO

https://m.edsoo.ru/ff0b4684

73 Ypok-koudpepennus "JledekTor
3penusi. Kak coxpanuts 3peHue"

Pasnoxxenne 6emoro cBeTa B CHEKTP.

72 OnbiTel HetoToHA. CrioxkeHue bubnuorexa [JOK
CIIEKTpaJIbHBIX LBETOB. /lucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
JlabopaTtopnas pabota "OMbITHI 11O
Pa3iI0oKEeHUIO OENIOro CBETA B CIIEKTP U Bt OK

75 BOCIIPUSATHUIO LIBETA IIPEIMETOB IIPU UX nommorexa L

HaOJIIOZICHUY Yepe3 [BETOBHIC
buasTpH"

https://m.edsoo.ru/ff0cOe2a
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VYpoxk-npaktukyMm "BoaHOBBIE

76 CBOICTBaA CBETa: TUCTICPCHS,
uHTepdepeHiys u audpaxaus”
77 Omnsitel Pesepdopaa u mnanerapHas bubnmoreka [JOK
MOJIENIbL aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
HcnyckaHue U MOTJIOIEHUE CBETa
. bubmuorexa [IOK
79 aromoM. KBanTtsl. JInneiyaTeie
https://m.edsoo.ru/ffOc144c
CITeKTPbI
80 VYpoxk-nipaktukym "Habmrogenue bu6nmoreka [JOK
CHEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagyoakTHBHOCTH U €€ BUIBI bubmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
82 Crtpoenue aTomHoro siapa. Hykmonnas bu6nmnoreka [JOK
MOJIEIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE IPEBpAICHUS. bubnuoreka [JOK
H3oTomsl https://m.edsoo.ru/ff0clald
84 Pemenue 3amaq mo teme: bubmuorexa [JOK
"PannoakTuBHBIE MpeBpaleHus" https://m.edsoo.ru/ffOclb4a
85 [lepuon momypacnana
Vpoxk-koHpepeHns "PagnoakTHBHEIC
86 I/Iiz'l quH:Ib Bpl'I I/II_I one Mﬂe ULHHE bubmorexa [IOK
Y " PHPOLE, MEHIIIHE, https://m.edsoo.ru/ff0c2126
TEXHHKE
SlnepHble peaKuy. 3aKOHbI
87 C(f[X paHeHE&I 3aH$I OBOr'0 1 MacCOBOTO bubmorexa IOK
P AR https://m.edsoo.ru/ff0c1c58
qucen
88 DHeprus CBsI3u aTOMHBIX sifiep. CBs3b bu6nuoreka [JOK

MacCChbl U SHCPruun

https://m.edsoo.ru/ff0cld7a
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89

Pemenue 3agau no teme "SnepHoie
peakuun"

90

Peakuuu cunTte3a u neneHus saep.
Nctounuku sneprun CoJiHia v 3BE3]1

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpox-koudepennus "Anepras
JHEepreTuka. Jlencreus
PalMOAKTUBHBIX M3JIyUYE€HUH Ha )KUBBIC
OopraHu3Msl"

92

[ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo
TeMe "DIIEKTPOMAarHuTHOE MoJIe.
DJIEKTPOMArHUTHBIE BOJIHBI.
KBanroBrie saBiaenus"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas pabota no teme
"DJEKTPOMArHUTHOE MOJIE.
DJIEKTPOMArHUTHBIE BOJTHBI.
KBanroBbie siBeHus"

94

[ToBTOpenue, 06001IIEHUE.
JlabopaTopHbie pabOTHI 1O KypCy
"B3aumonencraue Tea"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6o0mmenue. Pemenne
pacYeTHBIX U KaUeCTBEHHBIX 3a]1a4 110
teme "TemnnoBsie mpoiecch”

bu6muoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o600meHue. Pemenue
pacYeTHBIX U KAYeCTBCHHBIX 3aJ1a4 110
teme "KIIJI TemnoBeIX gBUraTeici"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2a22

97

IToBTOpenwue, o600meHue. Pemenne
pacYeTHBIX U KAYECTBCHHBIX 3aJ1a4 110
teme "KIIJ[ anexTpoycTaHoBOK"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2b30
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[ToBTOpEeHme, 0600IIEHNE.

bubmuorexa [JOK
1 1
%8 ?,Ia60paT0pHHe pa6O”TH HOKYPEY https://m.edsoo.ru/ff0c2¢52
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IHPOBEPAEMBIE IIPEJIMETHBIE PE3YJIbTATBI OCBOEHUSA
OCHOBHO#M OBPA3OBATEJBHOM IPOT'PAMMbBI OCHOBHOI'O
OBLIET'O OBPA3OBAHUA

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTaTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI OCBOEHNUS] OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUYCHHLIC ITOHATHUA

1.2

pas3indaTtb SABJICHHUA IO OINHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB U Ha

OCHOBCE OIIBITOB, ICMOHCTPUPYIOIINX JaHHOC (1)I/I3PI‘-I€CKOG SIBJICHHUC

1.3

pacrlo3HaBaTh TPOSIBICHUE W3YyYCHHBIX (HU3MUECKUX SIBICHUH B
OKpYXaroIleM MUpE, B TOM 4Huclle (U3NYECKUE SIBICHUS B MPUPO/E,
IIPU 3TOM IIEPEBOJUTH MPAKTUUECKYIO 3a]auy B YUEOHYIO, BBLIACIATH

CYIIECTBEHHBIC CBOMCTBA (MIpU3HAKH) HU3UUECKUX SBICHUN

1.4

ONHUCBHIBaTh H3yYEHHBIE CBOMCTBA Tel M (PU3MUECKUE SIBICHUS,
UCTIONB3ys (U3MYeCKHe BETUYMHBI, NPH OMUCAHUU MPABUIBHO
TPaKTOBaTh (PU3MUECKUH CMBICI HCHOJB3YEMbIX BEIMYUH, HX
0003HaueHMs U eAUHUILB! (PU3NUECKUX BEITMUUH, HAXOIUTHh (POPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (U3MUYECKYI0 BEIMYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTh  TIpaQUKH  M3YyYEHHBIX  3aBHUCHUMOCTEH

(OUBUYECKUX BEITUYHH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UUYECKHE SIBIICHUS U TPOIIECCHI,
UCIIONIb3Ysl HW3YYEHHBIE 3aKOHbI, TpPH 3TOM JaBaTh CJIOBECHYIO
GOpMyJIMPOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTHYeCKOe

BBIPAJKECHUE

1.6

O00BSACHATh (PU3UYECKUE SIBICHHMSI, MPOLIECCHI U CBOMCTBA TEJ, B TOM
YuCJI€ W B KOHTEKCTE CHUTYallMid IMPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BBUIIBJIATh MPUYHMHHO-CJICICTBCHHBIC CBSI3U, CTPOUTH
o0bsicHeHne W3 1 — 2 JOTMYECKWX IIaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3MUECKUX SIBICHUH, (PU3NUECKUX 3aKOHA WIIH

3aKOHOMEPHOCTH

1.7

pemarb pacu€THbie 3a7a4u B | — 2 IEeMCTBUS, UCIOJIb3YSl 3aKOHBI U




(bopMyIIBI, CBS3BIBAIONTNE (DU3NUECKHUE BEIMUMHBI: HA OCHOBE aHAIIN3a
YCJIIOBUA 3ada4yd  3alMCbIBaTb KPATKOC YCJIOBHUC, MOJACTABIATH
¢uznyeckre BeIUYUHBI B (POPMYJIIBI M IPOBOAUTH PACUETHI, HAXOIUTH
CIIpaBOYHBIC NTAHHBIC, H€O6XOIII/IMBI€ AJid pelICHUs 3aaa4, OUCHUBATDH

PEATUCTUYHOCTD MOJTYYEHHON (PU3MUECKON BETUYNHBI

1.8

pacro3HaBaTh MPOOJEMBI, KOTOPBIE MOXXHO PEIIUTh MPHU MOMOIIU
(¢U3NUEeCKUX METOJOB, B ONHCAHWU HCCIEIOBAHUS  BBLACIATDH
npoBepsieMoe  MPEANoJoXKeHHe  (TUMoTe3y),  pa3iuyarb |
UHTEPIPETUPOBATh MOMYUYEHHBIA pe3yJibTaT, HAXOAWUTh OMIMOKH B

XO0A¢€ OIbITa, ACJIAaTb BBIBOABI IO €TI0 pE3yJibTaTaM

1.9

1.10

IPOBOJUTh ONBITBl 10 HAOMIOACHHUIO (PU3MUECKUX SIBICHUM WU
¢usznyeckux  CBOMCTB  Tel:  (QopMynHpoBaThb  IpOBEpsieMbIe
NPEINONI0KEeHNs, COOMpaTb  yCTAaHOBKY M3  TPEIIOKEHHOTO
000pyTOBaHMs, 3aIMCHIBATH X0/ OMBITa U (JOPMYITUPOBATH BHIBOIBI

BBITIOJIHATH TNPSIMBbIE M3MEPEHUs] C HCHOJIb30BAHUEM AaHAJOTOBBIX H
UQPOBBIX MPUOOPOB, 3aMHUCHIBATh MOKAa3aHUS NPUOOPOB C yUETOM

3aJJaHHOHM a0COIOTHOM MOTPENIHOCTH U3MEPEHUI

1.11

MPOBOANWTH  HCCIIEJOBAaHHE 3aBUCUMOCTH  OJHOW  (hu3HUECcKOit
BEJIMYMHBI OT JAPYroil C HCIONb30BAHUEM TMPSMBIX HU3MEPEHHI,
y4acTBOBaTh B IUIAHMPOBAHUM y4eOHOTO HCCIENOBaHUS, COOUPATh
YCTAaHOBKY M BBINOJIHATH U3MEPEHHUS, CIEAYS MPEINI0KEHHOMY ITUIaHy,
buKkcHpoBaTh Pe3yJbTAThl IMOJYYEHHON 3aBUCUMOCTU (PUINYECKUX
BEJIMYUH B BUJC MPEIIOKCHHBIX Ta0IHI] U TPa(PUKOB, €JIATh BHIBOIBI

10 pe3yJIbTaTaM MCCIIEOBAHUS

1.12

NPOBOJUTh KOCBEHHBIC H3MEpEHHs (PU3MUYECKUX BEIHYUH, CIEeays
IPEII0KEHHOW MHCTPYKLMU: TPU BBINOJIHEHUH U3MEPEHUI coOupaTh
OKCIIEPUMEHTAJIBHYI0 YCTAHOBKY W BBIYHCIATH 3HAYCHUE HMCKOMOM

BCJINYHHBI

1.13

CO6J'IIO,I[aTB IIpaBujia TCXHHUKHU 0e30macHOCTH IIpu pa60Te C

1ab0paToOpHBIM 000pyIOBAaHUEM

1.14

yKa3plBaTh NPUHIMIMBI  JAEHCTBHS NPUOOPOB M TEXHUYECKHUX
YCTPOWCTB, XapaKTEpHU30BaThb MPHUHLHUIBI JIEUCTBUS HM3YyYECHHBIX
npuOOpOB M TEXHUYECKUX YCTPOMCTB C IMOMOIIBI0 UX ONHUCAHWUS,
UCIONB3YSl 3HAaHUA O CBOMCTBaX  (U3MYECKUX SIBICHUH U

HGOGXOI[I/IMLIG (1)I/I3I/I‘-ICCKI/I€ 3aKOHBI 1 3aKOHOMCPHOCTHU




1.15

NPUBOJUTH TMPUMEPHl (HAXOIUTh HMHPOpPMALUIO O TPUMEPAX)
MPaKTUYECKOTO UCIOIB30BAHUS (DU3MUYECKUX 3HAHUI B MMOBCETHEBHOM
KU3HM JUIg  o0ecriedeHus: 0e30MacHOCTH TpH  OOpalieHuu C
npubOpaMy U TEXHHYECKUMH YCTPOMCTBAMH, COXPaHEHHUS 310POBbs U

COOJTIO/IEHHSI HOPM 2KOJIOTMYECKOT0 TIOBEACHHUS B OKpY KaloIIel cpeie

1.16

OCYILECTBIIATH OTOOP MCTOUYHUKOB MH(popManuu B ceTd VHTepHET B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCA 3HAHUM M IyTEM CpPAaBHEHUS Pa3JIMYHBIX HCTOYHHMKOB
BBIJICNIATE MH(OPMALMIO, KOTOpas SBISETCS MPOTUBOPEUMBON HIIU

MOJKET OBITH HCHOCTOBepHOﬁ

1.17

UCIIOJIB30BATh npu BBIIIOJIHEHUH y4eOHbIX 3alaHui
HAay4YHONONYJIIPHYIO  JIUTEpaTypy  (U3UYECKOrOo  COAEpIKaHMUs,
CIIpaBOYHBIE MaTepHaibl, pecypcsl ceTu VIHTepHeT, BIaneTh
npuéMamM# KOHCIIEKTUPOBAHMS TEKCTa, IpeoOpazoBaHust HHPOpMALIUU

13 OJJHOM 3HAKOBOW CHCTEMBI B APYTYIO

1.18

CO3/7aBaTh COOCTBEHHBIC KPAaTKHE MUChMEHHBIC U YCTHBIC COOOIICHUS
Ha oOcHOBe 2 — 3 WCTOYHHUKOB HWHPOpMaUU (PUINIECKOTO
COJIEp)KaHHs, B TOM YHCIIE MyOJIMYHO JeNaTh KpaTKhe COOOIICHUS O
pe3yabTaTaXx IMPOCKTOB WM YYeOHBIX HCCIICIOBAHUN, TPU ITOM
IPaMOTHO HCIOJIb30BaTh HM3yYCHHBIM IMOHATHHHBIA ammapar Kypca

(i)I/I?:I/IKI/I, COIIPOBOKAATDb BBICTYIIIICHUC Hpe3eHTaHH€fI

1.19

IIPU BBIMOJIHEHUH yUEOHBIX MPOEKTOB M UCCIIEAOBAHUN paclpenemsiTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUH C MOCTABICHHBIMH 33/1a4aMH,
CJIEANTHh 3a BBIMIOJIHEHHEM IUTaHa JEWCTBHI, aJI€KBaTHO OIICHUBATH
COOCTBEHHBIM BKJaJ B JICSITCIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMO/ICIICTBHE, YUHUTHIBAS MHEHHE

OKPY>KaOIIHNX

8 KUIIACC

Kon
MPOBEPAEMOro
pe3yJabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI OCBOEHNUS] OCHOBHOMH
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCIIOJBb30BaTh IMOHATHA

1.2

pasindaTtb SABJCHHUA IO OIHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB U Ha




1.3

OCHOBCE OIIBITOB, ICMOHCTPUPYIOIINUX JaHHOC (1)I/I3I/I'-IGCKOG SIBJICHUC

pacro3HaBaTh TPOSIBICHUE W3YyYEHHBIX (HU3MUECKUX SIBICHUN B
OKpY’KaloIIeM MHpE, B TOM 4ucCie (U3NUECKUE SBICHUS B MPHUPOIE,
IPU 3TOM IMEPEBOAMUTH MPAKTHUYECKYIO 3a7auy B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPpU3HAKH) QU3NISCKUX SBICHUN

1.4

OMHCHIBATh HW3YYCHHBIE CBOWCTBA Tel W (PHU3UYECKHE SBICHHS,
UCTIONB3Ysl (DU3MYECKHE BEIUYWHBI, TPH OMUCAHUU TPABUIIBHO
TPakTOBaTh  (U3MYCCKHIA  CMBICI  HCIOJB3yEMBIX  BEJIMYHH,
0003HaYCHUS U €AUHUIIBI (PU3HUCCKUX BEITUYNH, HAXOIUTh (hOPMYJIBI,
CBS3BIBAIOIIME JIAHHYK  (PU3MYECKYI BEJIHYUHY C JIPYTUMH
BEJIMYMHAMH, CTPOUTH  TpapUKHd  H3YYCHHBIX  3aBHCUMOCTEH

(hUBUYECKUX BEITUYUH

1.5

XapaKTepU30BaTh CBOUCTBA Te, (pU3UYECKHE SIBICHHUS M TPOIECCHI,
UCIIONIb3Ysl HW3YYEHHBIE 3aKOHbI, TpPH 3TOM JaBaTh CJIOBECHYIO
GOpMyJIMPOBKY 3aKOHa W 3alUChIBaTh €ro  MaTeMaTHYeCKOe

BBIpaXKEHHE

1.6

0OBSCHATH (I)I/ISI/I‘-IGCKI/IC MponecChl U CBOICTBa TCJI, B TOM 4YHUCJIIC U B
KOHTCKCTC CI/ITyaHI/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOTO  XapaKTepa:
BBIABJIATh IPUYNHHO-CICACTBCHHBIC CBA3U, CTPOUTH 00BsAcHeHue u3 1
— 2 JOTWYECKUX IIIaroB C IIOMOIIIBIO 1 -2 HU3YyUYCHHBIX CBOMCTBa

buznyecKux sIBICHUN, GU3NYECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH

1.7

pemath pacyéTHble 3a7aud B 2 — 3 AeiCcTBUSI, UCHOJB3YSl 3aKOHBI U
(dbopMyIIBl, CBA3BIBAIONINE (PU3NUECKUE BEIUYHHBI: HA OCHOBE aHAJIN3a
YCJIOBHS 3a/1a4M 3aIIMCHIBATh KPATKOE YCIIOBUE, BBIABIISTH HEJOCTATOK
JAHHBIX Ui peIIeHHs 3a/Jadyd, BbIOMpaTh 3aKOHBI U (OPMYJIHI,
HEOOXOAMMBIC JJisi €€ pelIeHus, MPOBOAUTH PacuéThl U CPAaBHUBATH
NOJyYeHHOE 3Ha4deHHE (PU3MUECKOW BEIUYMHBI C HW3BECTHBIMHU

JaHHBIMH

1.8

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIH
(bu3MYECKUX METOOB, UCTIONB3Ys OMICAHUE UCCIIEIOBAHUS, BBIICIATh
MpOBEpsieMOe TPEANONIOKEHHE, OLIEHUBATh MPABHJIBHOCTH MOPSAJIKA

MIPOBEICHUS UCCIICIOBAHMUS, JIeJIaTh BBIBOIBI

1.9

MIPOBOAMUTH OIBITHl MO HAOMIOAECHUIO (U3NYECKUX SBICHUN WM
¢usznyeckux  CBOMCTB  Ten:  (opMynHpoBaTh  IpOBEpsieMbIe

NpPEINONIoKEeHUs,, COOMpaTh  YCTAaHOBKY W3  TPEIJIOKEHHOTO




1.10

000pyA0BaHUs, OMMCHIBATH X0/ OIbITA U (POPMYIHUPOBATH BHIBOABI

BBIIIOJIHATH IIPSIMBIE HM3MEPEHUS C HCIOJIB30BAHUEM aHAJOTOBBIX
npuOOPOB U AATYMKOB (PU3NYECKUX BEIWYHH, CPABHUBATH PE3YJIbTATHI

U3MEPEHUH ¢ YUETOM 3aJaHHON a0COIIOTHON MOTPEITHOCTH

1.11

OPOBOJUTH  MCCJIEIOBAHME  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JPYrOM C MCIHOJIB30BAHUEM IIPSMBIX HW3MEPEHHUM:
IUIAHUPOBaTh MCCIEIOBAaHUE, COOMpaTh YCTAaHOBKY M BBIIOJHSATH
U3MEpeHus, ciexys  INpeJUIoKeHHOMY  IJIaHy,  (UKCHpOBaTh
pe3yabTaThl MOJYYEHHOM 3aBHUCUMOCTH B BHJE TaOJUI] U TpaUKOB,

JACJIaTb BBIBOJBI 110 PE3YyJIbTaTaM HCCJIICIOBAHU

1.12

IPOBOJUTh  KOCBEHHbIE  H3MEpPEHHMs  (U3NYECKUX  BEJIUYUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenaysd IHPEeMJIOKEHHOM MHCTPYKLUMH, UM BBIUUCIATH 3HAYCHUE

BCJINYHHBI

1.13

coOmonaTh TMpaBWia TEXHUKH O€30macHOCTH Tpu  padoTe ¢

71a00paTOPHBIM 000PYI0BaHHEM

1.14

XapaKTepu30BaTh MPUHIUINbBI JEHCTBUS HU3YyUYEHHBIX HOPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOPOM HAa MX ONMCAHUs, HCIOJb3Ys
3HAaHUS O CBOMCTBaX (U3MYECKUX SABJICHHMM U HEOOXoauMble

(bu3HYecKre 3aKOHOMEPHOCTH

1.15

pacro3HaBaTb MPOCTBIC TCXHUYCCKHUC yCTpOfICTBa U U3MCPUTCIILHBIC
HpI/I60pI)I o CXeMaM U CXCMATHYHBIM PUCYHKaM, COCTABJIATH CXCMbI
SJICKTPHUICCKUX ueneﬁ C TOCICAOBATCIIbHBIM W  IapalJICJIbHBIM
COCIMHCHHUEM 9JICMCHTOB, pasinvias YCJIOBHBIC 0003HaYCHUS

AJIEMEHTOB JIEKTPUYECKUX LIETIEeH

1.16

OPUBOJIUTH TNpPHUMEPHl (HAXOAWTh HMH(OpPMALUMIO O MpUMepax)
MNPaKTUYECKOr0 UCHOJIb30BAHUS (PU3MUECKUX 3HAHUI B MMOBCETHEBHOMN
KHU3HM U1 o0ecriedeHHss Oe30macHOCTH MpH  OOpallieHuH ¢
npubOpaMM U TEXHUYECKUMH YCTPOMCTBaMH, COXpaHEHHUs 310pPOBbS U

COOJTFOIEHHST HOPM IKOJIOTHYECKOTO TTOBEJICHUS B OKPYKAIOIIEH cperie

1.17

OCYUIECTBIIATH MOUCK MHPOpMAINK (U3UUECKOTO COAECPKaHUS B CETU
HMHTepHEeT, Ha OCHOBE HMEIOUIMXCS 3HAHUNW M IyTEM CpPAaBHEHUS
JIOTIOJTHUTEIbHBIX HCTOYHUKOB BBLICIATh HMH(OpPMAIMIO, KOTOpas

ABJIIETCS IPOTUBOPEUMBON MM MOXKET OBITH HEJTOCTOBEPHOM

1.18

UCTOJBb30BaTh TPU  BBIIOJHEHUHM Y4YEOHBIX 3aJaHUi  HAy4yHO-




MOMYJISIPHYIO JIUTEPaTypy (PHU3UUECKOro COAEpKaHMS, CIPaBOYHBIE
Marepuaisl, pecypcel ceth HTepHeT; BIageTe INpUEMaMHU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHusi HHGOPMALUU U3 OJHOMN

3HAKOBOM CUCTEMBI B APYTYIO

1.19

C03/1aBaTh COOCTBCHHBIC MMUCbMEHHBIC U KPATKHE YCTHBIC COOOIICHUS,
0000mas wHQOpMAII0 U3 HECKOIbKUX HCTOYHHKOB (DU3MUECKOTO
CONICp)KaHHsI, B TOM WYHCJIC IyOJUYHO TPEACTABIATh PE3yJIbTaThI
NPOCKTHONW WJIM HCCICIOBATEIILCKONW AEATCIIbHOCTH, MPH OITOM
IPAMOTHO HCIIOJIb30BATh M3YyYCHHBIA MOHATHHHBIN ammapar Kypca

(1)I/ISI/IKI/I, COIIPOBOXKIAATb BBICTYIIIICHUC Hpe3eHTaHH€ﬁ

1.20

IIPYU BBIIOJHEHUH Y4Y€OHBIX HMPOEKTOB M MCCIENOBaHUN (U3MUYECKUX
MIPOLIECCOB pacHpelessITh 0053aHHOCTH B TPYIMIE B COOTBETCTBHH C
MOCTABJIICHHBIMU  3aJa4aMU, CJEAUTh 3a BBINOJHEHUEM ILJIaHA
JNEUCTBUA W  KOPPEKTHPOBATh  €ro, aJeKBAaTHO  OLICHUBATH
COOCTBEHHBI BKJIAJ] B JCATCIBHOCTh TPYMIBI, BBICTPAWBAThH
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHE,  IMPOSBIAS  T'OTOBHOCTh

pa3peniatbh KOHQIUKTHI

9 KVIIACC

Kon
MPOBEPAEMOro
pe3yJbTaTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHNS] OCHOBHOM
o0pa3oBaTe/IbHON MPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus

1.1

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUA

1.2

pasinyaTtb ABJCHHUA IO OINHMCAHHUIO HX XapaKTCPHBIX CBOMCTB M Ha

OCHOBCE OIIBITOB, ICMOHCTPUPYIOIINX JAaHHOC (1)H31/I‘~IGCKOG SIBJICHHUC

1.3

pacro3HaBaTh TPOSIBICHUE M3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KalolIeM MHpE, B TOM 4ucie (U3NYECKUE SBICHUS B MPHUPOJIE,
IPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 337a4yy B y4eOHYIO, BBIACIATH

CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKH) (PU3UUYECKUX SIBICHUN

1.4

ONKCHIBATh HW3YYCHHBIC CBOWCTBA TelN M (PU3UYCCKUE SIBICHUS,
UCTIONB3Ysl (U3MYECKHe BEIUYWHBI, TP OMUCAHUW TPABUIIBHO
TPakTOBaTh  (U3MYECKHA  CMBICT  HCIOJB3yeMBIX  BEJIMYHH,
0003HAYCHUS U CAMHUIIBI PU3HMUCCKUX BEITUYNH, HAXOIUTh (POPMYJIBI,

CBA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYyTUMU




BEJIMYMHAMHU, CTPOUTh TIpaQUKH  HM3YyYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEIUYUH

1.5

XapaKTepu30BaTh CBOWCTBA Tell, (PM3MUECKUE SBIICHUS W IPOIIECCHI,
UCIIOJIb3YSl HW3Y4YEHHBIE 3aKOHbI, IpPH 3TOM JaBaTh CJIOBECHYIO
GOpMyIMPOBKY 3aKOHa W 3alUChIBaTh €ro  MaTeMaTH4eCKOoe

BBIpPaXXECHHE

1.6

00BACHATH (1)I/I3I/I‘16CKI/IG IpoucCChl U CBOICTBa TCJI, B TOM 4YHUCJIC U B
KOHTCKCTC CI/ITyaI_II/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOT'O  XadpaKTCpa:
BBIABJIATH IPUYUHHO-CICICTBCHHEBIC CBA3U, CTPOUTH 00BsACHEHHE U3 2
— 3 JOTWYEeCKUX IIIaroB C IIOMOIIBIO 2 -3 HU3YyUYCHHBIX CBOMCTBa

buznyecKux sIBICHUN, GU3NYECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH

1.7

pemaTh pacu€THbIE 3amadd (OmMHMparommecs Ha cucremMy u3 2 — 3
YpaBHEHMIi), HWCHOJB3Ys 3aKOHBI W  (OPMYJBI, CBS3BIBAIOIINE
¢usnueckue BEJMYMHBI HAa OCHOBE AaHalM3a YCIOBUS 3aJayd
3alMChIBaTh KPAaTKOE YCIOBHE, BBISBIATH HENOCTAIOLINE WIN
U30BITOYHBIC TaHHBIC, BHIOMPATh 3aKOHBI M (POPMYJIbI, HEOOXOIMMBbIE
JUI pELIeHUs, NPOBOJUTH PAacU€Thl M OLIEHUBATh PEATUCTHYHOCTH

MMOJIYYCHHOI'O 3HAUCHUA (1)1/131/1‘1601(0171 BCINYHMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOpPhIE MOXKHO PELINTh HpPU HMOMOIIU
(bu3NUECKUX METOJIOB, UCIIONB3Yys OMUCAHUE WCCIIEOBAHMS, BBIICIATH
MpOBEpsiEMOE TPEANONI0KEHNE, OLEHUBATh MPABWILHOCTH MOPSAKA
NPOBEJCHHUS MHCCIEAOBaHMS, JeNaTb BbIBOJbI, HHTEPIPETUPOBATDH

pe3yIbTaThl HAOIIOACHNUN U OITBITOB

1.9

NPOBOJIUTH OMBITHI 10 HAOMIOACHHIO (DU3UYECKUX SBICHUH WM
(U3MYECKUX CBOWCTB TEJI: CAMOCTOSATEIBHO COOMpPATh YCTAHOBKY W3
n30BITOYHOTO Habopa 00OpyNOBaHMSA, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, (POPMYIHPOBATH BHIBOJIBI

1.10

OPOBOJUTH IpPHU HEOOXOAMMOCTH CEpUI0 MPSIMBIX H3MEPEeHui,
ompesieNisisl cpelHee 3HaueHWe u3MepsieMol BennuuHbl (pokycHoe
paccTosiHhe CcoOuparoIlield JHH3bI), 00OCHOBBIBATH BBHIOOpP crocoba

U3MepeHHs (M3MEPUTENHHOTO PUOopa)

1.11

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (PU3NUECKUX BETUYHH C
WCIIOJIb30BAaHUEM TPSIMBIX M3MEpPEHUM: TUIAHHPOBATH HMCCIIEIOBAaHUE,
CaMOCTOSITEJIBHO COOHMpaTh YCTAaHOBKY, (DUKCHpOBATh pe3yJbTaThl

HOJIytICHHOI\/JI 3aBUCHUMOCTH (1)H31/I‘-ICCKI/IX BCJINYHMH B BHUIC Ta6J'H/IIII/I




1.12

rpaduKOB, Ie71aTh BBIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS

IPOBOAMTH  KOCBEHHbIE  HM3MEpPEHMsS]  (PU3NYECKUX  BEJIUYMH:
IUIAHUPOBATh M3MEPEHHS, COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATHE WM3MEPEHHUsA, CIEeNys IMPEIIOKEHHOW HWHCTPYKIMH,
BBIYKCIIATh 3HAYEHUE BEIMYUHBI WM AHAIM3UPOBATh IIOJy4YCHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

CO6J'IIO,I[aTB InpaBujia TCXHHUKH 0e30macHOCTH IIpu pa60Te C

1ab60paToOpHBIM 000pPYyI0BAaHUEM

1.14

pa3nuyaTh OCHOBHBIE NPU3HAKH M3YYEHHBIX (PU3MUECKHX MOjENeil:
MaTepuagbHas TOUKa, a0COJIFOTHO TBEPJIOE TEJI0, TOUCHHbII UCTOYHUK
CBeTa, JIy4, TOHKAs JIMH3a, IJIJaHETapHas MOJelb aToMa, HyKJIOHHAas

MOZCJIbL aTOMHOI'O gapa

1.15

XapaKTepu30BaTh MPHUHIUIBI JEHCTBHS HW3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIIOPOM HAa HUX OIMCAHUSA, HUCIIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBICHUA W HEOOXOIUMBIE

(I)I/I3I/I‘{CCKI/IC 3aKOHOMCPHOCTHU

1.16

UCIIONIB30BAaTh CXEMbl M CXEMaTHYHbIE PHCYHKH HW3YYECHHBIX
TEXHUYECKUX YCTPOIACTB, U3MEPUTENIbHBIX npuOopoB u
TEXHOJOTMYECKHX TMPOILIECCOB MPH PEUICHUH Y4eOHO-TIPAKTHUECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJI1 OCTPOEHUSI H300pakKeHUH B MJIOCKOM

3epKaJie ¥ COOMPAFOIIEH JTMH3e

1.17

IPUBOJUTH INPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MPUMEPAX)
MPaKTUYECKOTO UCIOIB30BaHUS (PU3MUECKUX 3HAHUI B IMOBCETHEBHOMN
KU3HU i oOecriedyeHuss O€30MacHOCTH MPH  OOpalieHuu ¢
npubOpaMH M TEXHHYECKUMH YCTPOICTBaMU, COXpAaHEHHUS 3/10POBbS U

cOOIOICHNS] HOPM 9KOJIOTMYECKOT0 MOBEICHUS B OKPYXKAIOIIEH cpene

1.18

OCYILECTBIIATH MOUCK MH(POPMALUU (PU3NYECKOTO COAEPIKAHUS B CETH
WutepHer, caMocTOsATeNbHO (OpMYIHpYs IOMCKOBBIA  3aIpoc,
HaXOJAWTb IyTH  OIpEJEeJEeHUs  JIOCTOBEPHOCTH  IOJyYEHHOH
MHQOpPMALIMM HAa OCHOBE HMMEIOIIUXCSA 3HAHUM M JIONOJIHHUTENBHBIX

HCTOYHUKOB

1.19

WCIIONIb30BaTh TPU  BBHIMIOJHEHWH Y4YEOHBIX 3aJaHUd  HAy4YHO-
MOMYJIIPHYIO JIUTEPaTypy (U3HUYECKOTO COJEpKAHUsS, CIPABOYHBIC
Marepuaibl, pecypcbl ceth HMHTepHeT, BIaAeTh NOpUEMaMHU

KOHCTIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHusi WHPOPMAIIUU U3 OTHOMN




1.20

3HAKOBOM CUCTEMBI B IPYTYIO

co3ZaBaTb COOCTBEHHBbIE IHCHMEHHBIE M YCTHBIE COOOLICHHUS Ha
OCHOBEe WH(POpPMAIMU W3 HECKOIBKUX HMCTOYHHKOB (DU3MUECKOTO
COJIEp)KaHMA, IMyOJMYHO TPEACTABIATH PE3YJIbTAThl MPOSKTHON WIH
UCCIIENOBATENIBCKOM  ACATENbHOCTH, IIPU  OTOM  TI'PaMOTHO
UCIIOJIB30BATh U3YUYEHHBIN OHATUIHBIN anmnapaTr u3y4acMoro paszaena
(GU3MKH W CONMPOBOXKIATh BBICTYIUIGHHWE IMpE3eHTaled ¢ y4EToM

0coOeHHOCTEN ayJAUTOpHUU CBEPCTHUKOB

1.21

IIPU BBITIOJTHEHUHM Y4Y€OHBIX MPOEKTOB M HCCIENOBaHUN (U3MUECKUX
MIPOLIECCOB paclpeesTh 0053aHHOCTU B TPYIIE B COOTBETCTBHH C
MIOCTaBJICHHBIMM  3aJa4aMH, CJIEAWTh 3a BBIIOJIHEHUEM IUIAHA
JNEUCTBUA W KOPPEKTHPOBAaTh  €ro, aJIeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJaJ B JICSITEIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHE,  MPOSBIAS  T'OTOBHOCTh

paspeniatb KOHQIUKTHI




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

7 KIIACC

Kon
pa3nena

Kon

3JIEMEHTA

HpOBepﬂeMble IJIEMEHTDBI COACPKAHUSA

®U3UKA U EE POJIb B [TIO3HAHWM OKPYXAIOIIETO MHUPA

11

®usuka — Hayka O mnpupone. SBIeHUS NPUPOMBL.
@u3NYeCKUE  SBJICHUS: MEXAHUYECKHE, TEIUIOBbIC,

SJICKTPUYCCKUC, MATHUTHLBIC, CBCTOBBIC, 3BYKOBLIC

1.2

duzndeckue BCJIIMYHHEI. I/I3MepeHHe (I)I/I?»I/I‘IGCKI/IX
BCJIMYHH. dusznyeckue HpI/I60pH. HOI‘peIJ_IHOCTB

n3MepeHuil. MexxayHapoHasi CUCTEMA €MHUI]

1.3

14

ECTCCTBeHHOHay"IHBIﬁ METO/J ITO3HAHUA: Ha6J'II-OI[eHI/Ie,
IMOCTaAaHOBKAa HAYYHOI'O BOITPOCA, BBIABMIXCHUC T'HIIOTE3,
OKCIICPUMCHT 110 TIPOBEPKE THUIIOTE3, 00BsACHEHHE

HAOJIIOJAEMOTO SBJICHUSA

Onwucanne GU3NUECKUX SBJICHUN C IIOMOIIBIO MOJIEIIEH

1.5

[TpakTyeckue pabOTHI:

###Par#H#13mepeHne paccTosiHUM.
H#HiHPar###3mepenrie 00bEMa KHUIKOCTH U TBEPAOTO
Tena.

###Par#t#Onpenenenue pa3MepoB MallbIX Tell.
#H##Par###l3mepenue  TeMriepaTypbl TpPH  ITOMOIIH

KUAKOCTHOI'O TCPMOMETpPA U AATUUKA TCMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHW A O CTPOEHNU BEIIIECTBA

2.1

###Par#H#CTpoeHe BEILIECTBA: aTOMBI U MOJIEKYJIbI, X
pasmepbl.  OmBITBI,  JOKa3bIBAIOUIME  JHCKPETHOE

CTPOCHHC BCIICCTBA

2.2

###Par###)[piwokenne  yactunp  BemiectBa.  CBS3b
CKOPOCTH  JBWKEHHUS  YacTHI[ C  TEeMIEepaTypou.

BbpoyHnoBckoe nBmxkenue, nupdysus

2.3

BSaHMOHCﬁCTBHe JacCcTHUIl BCIICCTBA: IPUTAKCHUC U

OTTAJIKMBaHHUC




###Par### ArperaTHple COCTOSIHUSI BEIIECTBA: CTPOCHHE

ra3oB, JKUJKOCTEH M TBEPABIX (KPUCTAIIMYECKUX) TEIN.

2.4 B3anmocCBsI3p MeEXIy CBOWCTBAMH BEUIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSX M HUX aTOMHO-MOJICKYJISIPHBIM
CTpPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI
[TpakTrueckue paboThI:
#H##Par###01eHka quaMeTpa aToMa METOJIOM PSAOB (C
WCIIONTb30BaHueM oTtorpaduii).

2.6 H#HHPar###0OneITEL 110 HAOJIIOAEHUID  TEIUIOBOTO

paciupeHusi ra3oB.
H#HHHPar###0nbITEI IO OOHAPYXKEHUIO JEHUCTBUS CHII

MOJIEKYJIAPHOTO TIPUTSKEHHS

JIBIDKEHME U B3AUMOJIEMCTBUE TEJI

31 Mexanunueckoe JIBUDKECHUE. PaBHOMepHOE 51
' HEPABHOMEPHOE JABM)KEHUE
HH#HPar###CropocTb. Cpennsia CKOpPOCTb pu
3.2 HEpPaBHOMEPHOM JBM)KEHUM. Pacuér myTy M BpeMeHu
JIBUOKEHUS
SBnenne uHepuuu. 3aKOH WHEpUMH. B3anmonaeincTsue
3.3 TeJ KaK MPUYMHA U3MEHEHHsS] CKOPOCTH JIBUXKEHHS TeI.
Macca xak Mepa HHEPTHOCTH Teja
3.4 ###Par###1InotHocTs BeniecTBa. CBsI3b IJIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B eIMHUIIE 00BhEMA BelecTBa
3.5 Cuna kak XapaKTepUCTHKa B3aUMOJIEHUCTBUS Tell
35 Cuna ynpyroctu m 3akoH ['yka. M3mepenue cuibl ¢
' MOMOILBIO TUHAMOMETPA
37 HHHPar###IBnenne tarorenus U cuia Tsxkectu. Cuia
' TSKECTH Ha JpYrux manerax. Bec tena. HeBecomocts
38 Cuna tpenus. TpeHHE CKOJIBXKEHHS U TPEHHE IOKOS.
' Tpenue B npupoae U TEXHUKE
39 ###Par###CnoxeHne Ccuj, HaNpaBICHHBIX 110 OJHOU
' psiMoi. PaBHOAEHCTBYIOIIAS CUTI
3.10 [TpakTuyeckue paboOTHI:




OmnpeneneHre CKOPOCTH  PaBHOMEPHOTO  JBMKEHUS
(mapuka B OKHIKOCTH, MOJEIU  3JIEKTPUYECKOTO
aBToMoOWIIE M Tak ganee). OmnpeneneHue cpenHen
CKOpOCTH CKONBXEHUs Opycka WIM IIapuka 110
HAaKJIOHHOW  IUIOCKOCTH.  OmnpenereHue  IUIOTHOCTH
TBEPAOTO Tena. OnbIThI, JEMOHCTPUPYIOLIHE
3aBUCUMOCTh pPacTsDKeHus (nedopmaruu) NpyKUHBI OT
OpUIOKEHHOW cuibl.  OMBITBI,  JIEMOHCTPUPYIOIIUE
3aBUCHMOCTB CHJIBI TPEHUSI CKOJILKEHHS OT Beca Tella U

XapaKkTepa CONPHUKACAOIINXCS HOBerHOCTeﬁ

dm3uyeckne SIBJICHUSI B mpupoac: MpuMepbl ABUKCHUA C

3.11 pa3IMYHBIMA CKOPOCTSIMH B KMBOW W HEXHBOU MPHPOJIE,
JICVICTBUE CUITBI TPEHUSI B TIPUPOE U TEXHHUKE
3.12 TexHuueckue ycTpoicTBa: AMHAMOMETP, HOJIIUITHUKH
JIABJIEHME TBEPJIbIX TEJI, J)KUJIKOCTE 1 TA30B
A1 Hasnenue TBEpAoro Ttena. CrnocoObl yMEHBIIEHUS U
' YBEJIMYEHUS 1aBICHUS
4 JlaBnenue raza. 3aBUCHUMOCTb JJaBJIEHUs Ta3a OT 00bEMa,
' TeMIepaTypbl
13 Ilepenaua naBneHus TBEPABIMU TEIAMH, KUAKOCTIMHU U
' razamu. 3akoH [lackans. [IlneBMaTnyeckue MaluHbl
3aBUCUMOCTh  JaBICHHUS JKUIKOCTH OT  TIIyOWHBI
4.4 I'unpocratudeckuii napagokc. CooOIIaromumecs cocybl.
['mapaBaruecKkne MEXaHU3MbI
Atmocdepa 3emin u atMochepHoe naBienue. [IpruunHb
A CYILIECTBOBaHMs BO3AYIIHONH o0Oojouku 3emiu. OnbIT
' Toppudemin. 3aBUCUMOCTb aTMOC(HEPHOTO JaBJIECHUS OT
BBICOTHI HaJ YPOBHEM MOps
A5 N3mepenune atmocdepHoro nasnenus. [Ipubopsr mis
' U3MepeHus: aTMOC(EpHOro AaBICHUS
JelicTBue XUAKOCTM M rasa Ha IOTPYKEHHOE B HHX
4.7 Teno. BreitamkuBaromas (apxumenoBa) cuiaa. 3aKOH
Apxumena
4.8 IInaBanue ten. Bozayxomnnasanue




4.9

[TpakTiyeckue paboOTHI:

HccenenoBanme 3aBUCUMOCTH Beca Tejla B BOAE OT
o0béMa TOrpyKEHHOM B JKUIKOCTh 4YacTH TeJa.
OnpeneneHue BbITAIKUBAIOIIEH CUIIBL, IEHCTBYIOIIEH HA
TEN0,  MNOrpykéHHoe B  KuakocTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUJIbI, JEHCTBYIOLIEH
Ha TEJIO B JKHUIKOCTH, OT Macchl Tena. OmbITHL,
JEMOHCTPUPYIOIIHE  3aBUCUMOCTb  BBITAJIKUBAIOLLEH
CWJIBI, AEUCTBYIOLIEH Ha TEJIO B >KUIKOCTH, OT 00BbEMa
MOTPY>KEHHOW B JKUIAKOCTb YaCTU TEJIa U OT IIJIOTHOCTHU
KUIKOCTH. KoncTpynpoBanue  apeomeTpa WM
KOHCTPYMPOBAaHHME  JIOAKM M  OmpeneneHue  e€

rPy30MOAbEMHOCTH

4.10

dusznyeckre  ABIEHUA B OPUPOJE: BIIMSTHUE
aTMoc(epHOTO TaBJICHUS HA KUBOW OpraHU3M, TUTABAHHE

pBIO

411

TexHuueckue YCTPOWCTBA: COOOIIAIOUIMECS COCYIHI,
YCTPOICTBO BOJONPOBOJA, T'MAPABIMYECKHH Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOIIHOCTD, OHEPT'UA

5.1 Mexanudeckas pabota
5.2 MexaHnnyeckasi MOIIIHOCTb
53 [IpocTble MexXaHM3MBI: pblyar, OJIOK, HaKJIOHHAs
' iockocTh. [IpaBuiio paBHOBeCHs phlyara
5.4 [TpuMeHeHMe paBUIIa PaBHOBECHS pblYara K 0JIOKY
«3onmoroe  mpaBuio»  MexaHukd.  Koadowunmenr
5.5 HOJIE3HOT'O necTBus MEXaHU3MOB. IIpocTeie
MEXaHU3MBbI B OBITY M TEXHUKE
5.6 [ToTenmanpHast SHEPTUM TeJa, TOJHATOTO HaJ 3eMIEH
5.7 Kunetnueckas sneprus
58 [TonHast MexaHMuYecKass SHEpPrus. 3aKOH HM3MEHEHHUs M
' COXpaHEHHs] MEXaHUYECKON SHEPTUH
5.9 [TpakTuyeckue paboOTHI:




###Par#H#Onpenenenue pabOThl CHUJIBI TPEHUS MPH
pPaBHOMEpPHOM JBW)XKEHMU Tejla 110 TOPU30HTAIBHOU
nosepxHoctu. MccnenoBanue yCIOBUM PAaBHOBECHSA
ppuara. HMsmepenne KIIJI HakiIOHHON IIJIOCKOCTH.

N3yuenune 3aKoHa COXpaHEHUSI MEXaHUYECKOM YHEPTUU

dusznueckue SBICHUS B nopupoac: pbiHaru B TCJIC

5.10
YeJI0BeKa
TexHuueckue yCTpOWCTBA: pblyar, MOJBWXKHBIA U
5.11 HETOJABMKHBIA OJIOKH, HAKJIOHHAS TIJIOCKOCTh, MPOCTHIS
MEXaHU3MBbI B OBITY
8 KUIIACC
Kon Kon
IIpoBepsiemble 31€eMEHTHI COAePKAHUA
paszesa 3J1eMeHTa
TEIUJIOBBIE AABJIEHUA
OCHOBHBIE  TOJIOKEHHUS  MOJIEKYJISIPHO-KHHETHYECKON
6.1 TEOpUM CTPOEHHS BellecTBa. Macca U pa3Mepbl
' MoJieKysl.  OmnbITel,  MOATBEP)KIAIOIIME  OCHOBHBIE
MIOJIOKEHHS MOJIEKYJIIPHOKUHETHYECKON TEOPUH
Mogenu  TBEPAOro, IJKMAKOIO U ra3z000pa3HOro
6.2 cocTosHuM BemecTBa. Kpucramumdeckue u amopgHbIe
Tena
OOBsicHEHHE CBOWCTB Ta30B, KUAKOCTEH M TBEPABIX TEI
0 6.3 HAa OCHOBE IIOJIO)KEHUH MOJIEKYJISIPHOKUHETUUECKON
TEOpHH
6.4 CMauuBaHue U KalWUISIPHBIE SIBICHUS
6.5 TemnoBoe pacimupeHue u cxaThe
5.6 Temneparypa. CBsi3p TemmepaTypbl €O CKOPOCTBIO
' TEIUIOBOTO ABMKEHHS YaCTHUI]
67 Baytpennss sneprusi. Cioco0bsl H3MEHEHHS BHYTPEHHEH
' SHEPrHuHu: TeIUIonepeaua i COBepIIeHne paboTh
6.8 Bunsl Temonepenauu: TEmIONPOBOIHOCTb, KOHBEKIIHS,




U3Iy4eHHe

KomuuectBo  TEmmIoTEHL VYnenpHass  TEILIOEMKOCTDH

6.9
BeIlleCTBA
TeriooOMeH u TemyioBoe paBHOBECHE. Y paBHEHUE
6.10
TEIIOBOTO Oaanca
5.11 [InaBneHue u oTBEpJ€BaHNE KPUCTATUIMUECKUX BEIIECTB.
' VY nenpHas TemioTa riaBiIeHUs
[TapooOpazoBanne u  KoHAeHcamus.  VcmapeHnue.
6.12 Kunenue. VYpenbHas Ttemrota mnapooOpa3oBaHUS.
' 3aBUCUMOCTh TEMIIEPATypPhl KHUIIEHUS OT aTMOC(HEPHOTO
JABJICHUS
6.13 BnaxxHocTh BO3ayXxa
6.14 OHeprus TOIIMBa. Y IeJbHasl TEIJI0Ta CrOpaHus
[Mpuammner  pabotel  TeruoBbix — apurareneit  KILJ]
6.15 TEIUIOBOTO JABHUTraress. TeroBble ABUTATENH MU 3alllUTa
OKpY>Karolleu cpebl
3aKOH COXpaHEHHUsI U MPEBPAILECHUS SHEPTHH B TEIIIIOBBIX
6.16
npoiieccax
[IpakTueckue pabOTHI:
H#HHHPar###0nbITel 10  OOHAPY)KEHHUIO JIEUCTBUS CHII
MOJICKYJISIPHOTO TPUTSKEHUS.
#HPar###OnpITel 10 BBIPAIIMBAHUIO  KPUCTAJUIOB
MOBAapPEHHOM COJIM WM caxapa.
#HHPar###OnbeITE 1o HaOJIIOJEHUIO TEILUIOBOTO
6.17 pacuIupeHus Ta30B, JKUJIKOCTEH U TBEPIBIX TEIl.

#HPar###Onpenenenre JaBleHUs BO3AyXa B OajuloHE
HINPHLIA.

H#HHHPar###0OnbITEI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH
NaBJICHUSI BO3JyXa OT €ro o0béMa M HarpeBaHus WIH
OXJIKICHUSL.

##HPar###1IpoBepka TUNOTE3bl JIMHEHHON 3aBUCHMOCTH

JJINHBI CTOJOMKA KHNIKOCTH B TepMOMeTpI/I‘IeCKOﬁ




TpyOKe OT TeMIepaTypsbl.

#H##Par#H##Habmonenne W3MEHEHUs BHYTpEHHEH
SHEPTUU Tela B pe3ysbTaTe TeIuionepenayun u padoTsl
BHCIIHUX CHII.

###Par###lccnenoBanne SBIEHUSA TEIUNIOOOMEHA TMpHU
CMEIIMBAHUM XOJOJTHON U TOPSYEH BOJIBI.
#HH#Par###0Onpenenenue KOJINYECTBA TEIIOTHI,
MOJIy4eHHOTO BOJOM MpH TEMJI00OMEHEe C HarpeThiM
METAJUTMYECKUM ITAITUHAPOM.

#H##Par###Onpenenenue  yACIbHOW  TEIUIOEMKOCTH
BeIllECTBA.

###Par###lccneqoBanue mporecca UCapeHusl.
#H##Par###OnpeneneHue OTHOCUTEIBHOW  BIIAXKHOCTHU
BO3JIyXa.

#HH#Par##H##Onpenenenre yaenbHOM TETUIOTHI TIIaBICHUS

Jpaa.

6.18

Ouzuueckue SBICHHS B TMPUPOAE: TOBEPXHOCTHOE
HaTSOKEHHE W KamWULIpHbIE SBJIEHUS B MPHPOJE,
KpUCTaJIIbl B ipupoje, usnydenue ConHia, 3aMep3aHue
BOJI0EMOB, MOpPCKHE OpHU3bl; 00pa3oBaHKUE POCHI, TYMaHa,

HNHCA, CHCra.

6.19

TexHuueckue  yCTpPOMCTBA:  KamWUIAPHI, MPUMEPHI
HCIIOJIb30BaHHA KPUCTAJIOB, }KI/II[KOCTHI)II\/’I TEPMOMCETP,
JATYUK TEeMIEepaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THTPOMETpPBI, TCUXPOMETp, MapoBas TypOWHa,

ABUT'ATCJIb BHYTPCHHETO CIr'OpaHus.

OJIEKTPUYECKHNE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Ten. [[Ba pojia aIeKTpUUecKUX 3apsiioB
BzaumopeiictBue 3apsbkeHHbIX  Ten.  3akoH  Kynona

7.2 (3aBUCHIMOCTB CHJTBI B3aUMOJICHCTBUS 3apPSKCHHBIX TEIl OT
BEJIMUMHBI 3aPSI0B U PACCTOSHUS MEXKIY TEIaMU)

23 Onexrpuueckoe nose. Hanpspk€HHOCTD 21EKTPUUECKOTO

I10JIA. HpI/IHHI/IH CYIEepIoO3uun JJICKTPUUICCKHUX noJyie




(Ha KaYECTBEHHOM YPOBHE)

Hocurenu »snexTpuyeckux 3apsaoB. OJEeMEHTapHBIN

7.4 anextpuueckuid 3apsana. Ctpoenue aroma. [IpoBoaHUKY U
JTUAJIEKTPUKU
7.5 3aK0H COXpaHEHUS IECKTPUICCKOTO 3apsa
26 ONEeKTpUYecKuid  TOK.  YCJIOBHA  CYIIECTBOBaHMS
. 3JEKTPUUYECKOT0 TOKa. ICTOUHMKN TOCTOSIHHOT'O TOKa
JeiicTBus BJIEKTPUYECKOTO TOKa (TerutoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUIKOCTSAX U razax
- Onektpuueckass 1enb. Cuna ToKa. DJIEKTPUUECKOE
. HaIpsKEHUe
29 CormnpotuBiieHue MPOBOJHUKA. VY nenbHOE
' CONPOTHUBIICHUE BEIIECTBA
7.10 3akoH Oma aJ1 yyacTKa Lenu
[locnenoBarensHOE W MapajfieIbHOE  COEIMHEHUE
7.11
MIPOBOJIHUKOB
PaGora u MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12
Joxoynsa — Jlenna
213 DneKTpuuecKkue Lenu U NOTPEOUTENH 3BJIEKTPUUECKOMN
' sHepruu B ObITY. KOopoTKoe 3aMbIKaHue
[TocTostHHbIe MarHuThl. B3anmopneicTBHEe NOCTOSHHBIX
7.14
MarHuToB
MarautHoe mnone. MarHuTHoe mojie 3eMJid U €ro
7.15
3HAUYEHHE JJIsl KU3HU Ha 3emIie
216 OmneiT Opcrena. MarHUTHOE MOJIE 3JIEKTPUYECKOTO TOKA.
' [IpuMeHeHne 31eKTPOMarHuTOB B TEXHUKE
JlelicTBME MAarHWTHOrO IOJS HA MPOBOAHUK C TOKOM.
217 DNeKTpoABUTaTENb MOCTOSHHOTO TOKa. Mcmonp3oBaHue
' 3JEKTPOJIBUraTeNiell B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIIoOpTe
7.18 Onbitel  @apajges.  SIBineHMe  3JIEKTPOMarHUTHOMN




nHayknud. [Ipasumno Jlenna

DIIEKTPOTreHePaTOP. CnocoObl MOJTyYCHUS
7.19 AIEKTPUUYECKON SHEPrUu. DNEeKTPOCTAHIINI Ha

BO300HOBJISIEMBIX UICTOYHHKAX YHEPTUU

[IpakTueckue pabOTHI:

OnbITH 110 HAOTIOACHUIO SJICKTPU3AIUN TEJ HHIyKIIUCH

Y TIPU COTIPUKOCHOBEHHUHU.

HccnenoBanue JCMCTBHS JJCKTPHUYSCKOTO IO  HA

MIPOBOJIHHUKH H JTUDJICKTPUKH.

COopka u mpoBepka pabOTHl SIEKTPUUYECKON IeTH

IIOCTOSIHHOT'O TOKA.

W3mepenue u peryimpoBaHue CUJIbI TOKA.

N3mepenue U peryimpoBaHUe HAMIPSKCHHS.

HccnenoBanue 3aBHCHMOCTH CHITBI TOKA, HIYIIETO Yepe3

PE3UCTOP, OT COMPOTHUBIICHHUS PE3WCTOPA U HANPSKCHUS

Ha pe3UCTope.

OIIBITHI, JIEMOHCTPHUPYIOIITHE 3aBUCHUMOCTD

ANEKTPUIECKOTO COTPOTHBIICHUS TPOBOJHHUKA OT €ro
7.20 JUTMHBI, TUTOLIAIU TIOTIEPEYHOTO CEYSHUS M MaTepuara.

[IpoBepka mnpaBuia CIOXKEHHUS HANPSDKEHUA — TIPU
MOCIIEJIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOPOB.
[IpoBepka mpaBuiia Al CHJIBI TOKA MPHU MapajieIbHOM
COeMHEHUU  pe3ucTopoB.  Ompenenenue  pabOTHI
ANEKTPUYECKOTO TOKA, HIYLIEro 4Yepe3 Ppe3ucTop.
OnpeneneHre  MOIIHOCTH — DJIEKTPUYECKOTO  TOKA,
BbIIENIsIEMOIl Ha pe3ucTope. MccnenoBanue 3aBUCIMOCTH
CUJIBI TOKA, UIYIIETO Yepe3 JIAMIOYKY, OT HANpsKEHUS
Ha Heil. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MAarHUTHOTO B3aUMOJIEUCTBUSI TMOCTOSIHHBIX MAarHUTOB.
W3y4yeHre MarHuTHOTO MOJIsI TOCTOSTHHBIX MarHUTOB MPU
UxX o0BbeAMHEHWHW W pasneneHuu. HccmemoBanue
JEHCTBUS JIEKTPUUECKOT0 TOKa HA MAarHUTHYIO CTPEJIKY.

OnbITel, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI




BSaHMO)IeﬁCTBHﬂ KaTyliKyl ¢ TOKOM W MarHuTa OT CHJIbI
TOKa MW HalpaBJICHUA TOKa B KaTYUIKEC. HSyquI/Ie

JIEHCTBUS MarHUTHOTO IIOJS Ha MPOBOJHUK C TOKOM.

KouctpyupoBanue u U3y4eHUE paboThI
3JIEKTPOJIBUTATEIS. H3mepenne KITA
3JIEKTPOJIBUTaTEIbHOMN YCTaHOBKHU. OnbIThI o

HUCCIICAOBAHHUIO ABJICHUA BHCKTpOMaFHHTHOﬁ HWHAYKIH:
HUCCIICIOBAHUC W3MEHEHHII 3HAYE€HUSI H HaIpaBJICHUA

WHAYKIIMOHHOI'O TOKa

7.21

7.22

duznueckue SABJICHUS B TMPUPOJE: DICKTPUUECKHE
SBIIGHUS B  arMocdepe, DJICKTPHUECTBO  IKUBBIX
OpPraHU3MOB, MAarHUTHOE TOJIe 3eMJIH, Ipeid MOI0COB,
POJIb MarHUTHOTO MOJIS JAJISL )KU3HU Ha 3emile, MOJISIPHOE

CHSHUEC

TexHuYecKkrue YCTPOWCTBA: BJIEKTPOCKOI, aMIEPMETD,
BOJIbTMETP, PEOCTAT, CUETYUK IIEKTPUUYECKOM DHEPIuu,
ANEKTPOOCBETUTENIbHBIE ~ NPUOOPHI,  HarpeBaTeIbHbIC
ANEKTPONPUOOPHI (mpumepsl), 3JIEKTPUYECKHE
MPEAOXPAHUTENH, JJIEKTPOMArHUT, 3JIEKTPOJBUIaTelb

MOCTOAHHOI'O TOKA, TCHEPATOP IMOCTOAHHOTO TOKA

9 KJIACC
Kon
Kox anemenra [TpoBepsieMbIe 3JIEMEHTBI COJIEPIKAHUS
pazzena
MEXAHNWYECKMUE ABJIEHUA
Mexanuueckoe JBWKeHHE. MarepuanpHas —TOYKA.
o1 Cucrema orcuéra
g 8.2 OTHOCUTENBHOCTh MEXAHUYECKOTO ABIKEHUS
8.3 PaBHOMEpHOE MPAMOTIMHEHHOE ABIKECHHE
##HPar##HepaBHOMEepHOE NPAMOJIMHENHOE JBUKEHUE.
8.4 Cpennsis ©  MIHOBEHHass CKOpPOCTb Tela  IIpU

HCPAaBHOMCPHOM ABUXKXCHUU




VYckopenue. PaBHOyCKOpeHHOE IPSIMOJIMHEMHOE

8.5
JIBUKCHHEC
8.6 #HH#HPar###Coboanoe nanenue. OnbITel [ anumnes
##HPar#t#PaBHOMepHOE JBIDKEHHE IO OKPY>KHOCTH.
8.7 Ilepron u uvactota oOpamieHus. JIuHelHas U yriioBas
ckopoctu. LleHTpocTpeMUTeNbHOE YCKOPEHNE
8.8 [TepBeiii 3akoH HproToHA
8.9 BTtopoii 3akon HeroToHa
8.10 Tpernii 3akon HeroToHa
8.11 #HH#APar###] [puHIIUTT CyTIEPIIO3UITUU CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
#HH#HPar###Cuna TpeHus: cuiia TPEHUs CKOJBXEHUs,
5.13 CUJIa TPEHHUS MTOKOS, IPYTHE BUIBI TPEHUS
HH#HPar###Cuna  TsHKECTH M 3aKOH  BCEMHUPHOTO
514 TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaICHUS
8.1 Jsmwxenne  tuaner  Bokpyr  Comnuma.  Ilepsas
15 KOCMHYECKasi CKOPOCTh. HEBECOMOCTH U meperpy3Ku
516 PaBHOBecue MarepuanbHOM TOUKU. AOCOIIOTHO TBEPI0E
' TEJ0
###Par###PaBHoBecue TBEPAOro TeNa C 3aKPEIUIEHHON
847 ocblo BpateHus. MomeHT cuinsbl. LleHTp Tsxectn
8.18 HNmnynec Tena. Mismenenue ummysbca. UMIynsc cuiibl
8.19 3aK0H COXpaHEHHUs UMITYJIbCa
8.20 H#HHHPar###PeakTHBHOE IBUKECHUE
8.21 Mexanunyeckasi paboTa 1 MOITHOCTb
PaGora cun Tsxectu, ynpyroctd, TtpeHus. CBs3b
8.2 SHEpPruu u paboThl
893 [loTennmanpHast dJHeprust Teia, MOMHATOTO  HAJ
' MOBEPXHOCTHIO 3eMIIn
8.24 [ToTeHIManbHAs YHEPTUS CIKATOUN MPYKUHBI
5 ###Par###Kunetnueckas  sHeprus.  Teopema o
8.25 KMHETHYECKOU SHEPT U
8.26 H#HHPar###3axoH coxpaHeHUsT MEXaHUICCKOW YHEPTUU




8.27

[IpakTuueckue padboOTHI:

OrmpeneneHne cpeaHeil CKOPOCTH CKOJIbXKEHUs Opycka
WM JBWKEHUS IIApUKa IO HAKJIOHHOW TIIJIOCKOCTH.
OnpeneneHyre yCKOpeHHs Teia IpU PaBHOYCKOPEHHOM
JIBIDKCHUY 110 HAKJIOHHOU INIOCKOCTH.

UccnenoBanue 3aBUCUMOCTA TYTH OT BPEMEHH MpHU
PaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 Ha4albHOW CKOPOCTH.
[IpoBepka ruUMOTE3BI: €CIH MPU PABHOYCKOPEHHOM
JIBUKEHUHM O€3 HAa4YallbHOM CKOPOCTH IMYTH OTHOCSATCS
KaK psAJ HEYETHBIX YHCENI, TO COOTBETCTBYIOIIME
MPOMEXKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIbKECHHUS
OT CuWibl HOpPMaJbHOTO JaBieHus. OmnpexneneHue
kod(dduimenta TpeHuss CKoNbkeHus. OrnpeaerneHne
KECTKOCTH TpyxkuHBL. OmnpeneneHne paOOThl  CHIIBI
TpEHUsT TPU PABHOMEPHOM JBIDKCHHHM Teja IO
TOPU30HTAIILHOW TOBepXHOCTH. OrmpeneneHue padboThI
CWJIBl  YOPYroCTM  TpU  MOabEME  TIpy3a  C
WCIIOJIb30BAHUEM  HEMOJBWXKHOTO W MOJBH)XHOIO

OJIOKOB

8.28

du3nueckue SBJICHUI B Impupoaec: IMpuiIrnBbl U OTIIUBBI,
JABMOXXCHUC IIJIAHCT CoHeyHOM CUCTCMbI, PCAKTUBHOC

JABVXXCHUC )KHUBBIX OPraHu3MOB

8.29

TexHuueckne  yCTpOWCTBA:  CHHUIOMETP, JaTYUKH

MIOJIO’KEHUS, PACCTOSIHUSI U YCKOPEHUS, PAKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe nBmxenue. OCHOBHBIE XapaKTEPUCTHKH

91 KoJeOaHul: IePHOJ, YacTOTa, aMIUIUTYAa
9.2 Marematuueckuit u IIPY>KUHHBIN MasITHUKU.
' [IpeBparienue sHEPrun Mpu KouedaTeIbHOM JIBHKCHUN
93 3artyxatomue KoyieOaHusA. BBIHYXIeHHBIE KOJeOaHUsI.
' Pe3onanc
Mexannueckre BONHBL. CBOHCTBA MEXAHUYECKUX BOJIH.
9.4 [IpononpHbIe W MOTNEpeYHBbIC BONHBL J[JTMHA BOJIHBI H

CKOpOCTb €€ pacnpocTpaHeHus1. MeXaHM4eCKHUE BOJIHBI B




TBEPIOM TeJIe, CEICMUYECKHE BOJIHBI

9.5 3Byk. ['pomkocTh 1 BbicOTa 3ByKa. OTpaxeHue 3ByKa
9.6 NudpasByk u ynpTpa3Byk
[IpakTudeckue pabOTHI:
OnpeneneHrie 4acToThl ©  THepuoAa  KoseOaHUit
MaTEeMaTUYECKOT'0 MAasITHUKA.
OmpeneneHre 4YacTOThl W TEpHoja  KoJIeOaHMM
MPY>KUHHOTO MassTHHKA
9.7 HccnenoBanue 3aBUCUMOCTH  TIepHofa  KosieOaHMiA
' MOJBEIICHHOTO K HHUTH Tpy3a OT IJWHBI HUTH.
HccnenoBanue 3aBUCUMOCTH  TepHofa  KosieOaHMiA
NPY>KMHHOTO MAasTHHKa OT Macchl Tpysa. IIpoBepka
HE3aBUCUMOCTH nepuo/a KoJICOaHMI rpy3a,
MOJIBEIICHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTH
npy>kuHbl. MI3MepeHnue yCKkopeHus: CBOOOHOTO MaAeHUs
®dusnueckue SBJICHUS B MPUPOJE: BOCIPUATHE 3BYKOB
9.8 KUBOTHBIMH, 3E€MIIETPSCEHHE, CEHCMUYECKHE BOJIHBI,
IlyHaMH, 3XO
9.9 TexHu4eckne yCTpONCTBA: HXOJIOT, HCIIOJIb30BAHHE

yJIbTpa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMATHUTHOE I1OJIE U DJIEKTPOMAT'HUTHBIE BOJIHbBI

DNEeKTPOMarHUTHOE I0JIe. DJIEKTPOMATrHUTHBIE BOJIHBIL.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

10.2 [IIkana 371€KTPOMarHUTHBIX BOJIH

10.3 OnexTpoMarHuTHas npupona cBeta. CKOpPOCTh CBeTa.

' BoiHOBBIE CBOlICTBA CBETA

[TpakTuyeckue paboTHI:

10.4 W3yueHne CBOWCTB  SJEKTPOMArHUTHBIX BOJH C
TTOMOIIIbI0 MOOMIIBHOTO TenedoHa
®dusuyeckue SABICHUS B MpUpPOAE: OHOIOrHMYEcKoe

10.5 JIEHCTBHE BUJIIMOTO, yIBTPaduOIETOBOTO u
PEHTIE€HOBCKOI'O U3JIy4YEHUN

106 Texnuueckue YCTPOMCTBA: HCIIOJIb30BaHUE

QJICKTPOMATrHUTHBIX BOJIH JJIL COTOBOM CBSI3HU




11

CBETOBbBIE ABJIEHUA

111 JIyueBas monens cBera. MicTOuHMKM CBETa
11.2 [IpssMonMHENHOE pacIpOCTPaHEHHUE CBETA
Otpaxenue ceta. Ilmockoe 3epkano. 3aKoH OTpaKEHUs
11.3
cBeTa
114 [Ipenomnenue cBeta. 3aKOH TMPEIOMIICHUS CBETA.
' [TonmHOE BHYTpEeHHEE OTpakeHUE CBETa
11.5 JIunza. Xop nydeil B JIMH3E
116 OnTnueckast cuctema (oToamnmnapara, MUKPOCKONA U
' TeJecKoIa
117 I'ma3 kak onTtuueckas cucreMa. biauzopykocts u
' JAIIbHO30PKOCTh
118 Paznoxenue Oernoro ceera B cekTp. OnbiTel HbloTOHA.
' CrnosxeHue CeKTpaabHBIX IIBETOB. J(ucmepcus cBeTa
[TpakTHueckue paboThI:
#H#Par###1cciienoBanre 3aBUCUMOCTH yria
OTpa)XeHHs CBETOBOTO JIyya OT yTJjia MaJieHusl.
H#HPar##H#113yuenne  XapakTepUCTHK  HU300pa’keHUs
npeaMeTa B INIOCKOM 3epKalie.
#H##Par###lccnenoBanue 3aBUCUMOCTH yria
IPEJOMJIEHUSI CBETOBOIO JIydya OT YIJla IaJeHUsl Ha
119 IPaHULIE «BO3/1yX — CTEKIION.
' #Hi#Par###lonyuenne  M300pakeHUH € [TOMOIIBIO
coOuparoriei TUH3bI.
#HH#Par###Onpenenenue  (QOKyCHOIO PpacCTOSHUS U
OINITUYECKOH CHIIbI cOOMparoIei TMH3BI.
HH#APar###O0npITEI 10 Pa3JOKEHUIO O€JIoro CcBeTa B
CHEKTD.
HHAPar###O0nbITHI 110 BOCHPHATHIO I[BETa IMPEIMETOB
P UX HAOJIOJJEHUH Yepe3 [IBETOBbIE (PHIIBTPHI
®dusnyeckue ABJIeHUs B npupone: 3artMeHuss CoiHua u
11.10 JIyHBI, 1IBETA TEJ, ONTHYECKUE sIBICHUS B aTMocdepe
(uBeT HeOa, pedpaxius, pagyra, MUPax)
11.11 TexHuueckue YCTPOUCTBA: OYKHU, MIEPUCKOTI,
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doToanmapar, ONTHYECKUE CBETOBO/IBI

KBAHTOBBIE SABJIEHU A
191 OmnbiTel Pesdepdopna m 1utaneTapHas MOJAETb aTroma.
' Mogens aroma bopa
122 Hcnyckanue u MOTJoLIEeHUE cBeTa aToMoM. KBaHTBI
' JIunenyaTele CIIEKTPBI
12.3 PanmnoaktuBHOCTH. Anb(a, OeTa- U raMma-u3ITydeHus
194 Crtpoenune aromHoro sanpa. HykionHas Moxenb
' aTOMHOTO siapa. M3oTomnsl
195 PanuoaxTuBHble npeBpamieHus. llepuon momypacmnana
' ATOMHBIX SJEP
126 SAnepHble peakiuy. 3aKOHbI COXPAHEHMsS 3apsiiOBOrO U
' MaccOBOT'0 YHCE
12.7 DHeprus CBs3U aTOMHBIX si7ep. CBA3b MacChl U SHEPTUU
128 Peakuuun cuntesa u genenus saep. IcTouHUKU 3HEPTUU
' CouHiia u 3B€31
12.9 Snepnas sHepretuka. JlelicTBME  paJHOaKTUBHBIX
' U3JTy4YEHUI Ha )KUBbIE OPraHU3MbI
[IpakTnueckue padOTHI:
Habmionenne CIJIONIHBIX M JIMHEHUYATBIX CIEKTPOB
U3ITyUYEHUS.
12.10
HccnenoBanne TpPEKOB: M3MEPEHHE SHEPTUM YACTHULIBI
10 TOpMO3HOMY ITyTH (TI0 poTorpadusam).
W3mepenune paaroakTHBHOTO oHA
®uznueckue SBICHUS B NPHUPOAE: €CTECTBEHHBIN
paanoaKTUBHBIN ¢on, KOCMHUYECKHE JIy4H,
12.11 paauoaKTUBHOE W3JIyUYE€HHUE TMPUPOJHBIX MHUHEPAJIOB,
JIECTBHE PAJMOAKTUBHBIX MW3JIIYyYEHUH HA OpPraHU3M
YyeJioBeKa
1212 Texnuueckue YCTPOKWCTBA: CIIEKTPOCKOIL,

VHJIUBUYaIbHBIN JO3UMETP, KaMepa Bunbcona




INPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YVJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
MNPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NPoBePsIEMOro
TpeOOBaHMSI

IIpoBepsiemble TPeGOBaHMSA K NMPeIMETHBLIM pe3yJibTaTaM
0a30BOr0 yPOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpamMMbl OCHOBHOI0 001ero oopasosanusi Ha ocHose ®I'OC

[Tonumanue pomm  GU3MKA B HAYYHOH  KApTUHE  MHPA;
chopmMupoBaHHOCTH 0A30BBIX MPE/ICTABICHUN O 3aKOHOMEPHOU CBSI3H
U TI03HABa€MOCTH SBJICHMHM TNPUPOABI, O POJIU HKCIEPUMEHTa B
¢usuke, o cucreMooOpasywomeid pond GU3MKK B pa3BUTUU
€CTECTBEHHBIX HayK, TEXHMKHM U TEXHOJOTUH, 00 3BOJIIOLMH
¢u3nUecKUx 3HAHWH M MX POJIM B LEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHpa, O BKJIAJ€ POCCUICKUX U 3apyOEKHBIX YUEHBIX-
($U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOILECCOB OKPYKAIOILIETO

MHpa, pasBUTHC TCXHUKHU U TEXHOJIOT Ui

3HaHMg O BUJAX MaTepuu (BEIIECTBO W TMOJE), O JBHKEHUU Kak
croco0e CyliecTBOBaHUS MAaTepPHH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUS BEIIECTBA, O (U3MYECKON CYIIHOCTU SIBICHUUA NPUPOIBI
(MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHHUE pa3inyaTh SBJICHUS 110 OMMMCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIHNX JaHHOE (PU3UUECKOE SBIICHUE;
YMEHHE PacIrio3HABATh MPOSIBIICHUE U3YYCHHBIX (PU3NICCKUX SBICHUN
B OKpYXalollleM MHpEe, BBIAEISAS HX CYIICCTBEHHBIE CBONCTBa

(mpu3HAKH)

Bnagenue ocHoBaMM IOHATHMHOIO arrapara “ CHUMBOJIMYCCKOIO
sA3bIKa (1)I/ISI/IKI/I " HCIIOJIB30BAHUC HX IJIA PCIICHUA y‘le6HBIX 3aaay,
YMCHHUC XapaKTCPU30BATh CBOMCTBa TCII, (1)I/I3I/I‘ICCKI/IG SABJICHUA H

MMpONHECChI, UCITIOJIB3Y q)YHI[aMeHTaJ'ILHBIC N OMIIUPUYICCKUEC 3aKOHBI

VYMeHnune onuceIBaTh HN3YUYCHHBIC CBOMCTBA TEII U (1)I/I3I/I‘ICCKI/I€ SABJICHUS,

HUCIIOJIb3YA (bHSH‘lCCKI/Ie BCJIIMYHHBI

Bnagenwe ocHOBaMM METOJOB HAy4YHOTO TIO3HAHHUS C Y4YETOM
coOmroficHNs MpaBWiI 0E30MacHOTO TpyJa: HAOMIOACHHE (U3HUSCKUX
SIBJICHUM

YMEHHE CaMOCTOSITEIbHO COOMPATh AKCIEPUMEHTAIBHYIO YCTAaHOBKY




W3 JaHHOTO Habopa 0OOpYyMOBaHHS 1O MHCTPYKIIUH, OMMHMCHIBATH XOJT
OTIBITA ¥ 3aIHCHIBATH €T0 PE3YIBTATHI, (HOPMYITHUPOBATH BBIBOIBI;
MPOBCACHUC NIPAMBIX U KOCBCHHBIX I/ISMepeHI/Iﬁ (1)I/I3I/I'-ICCKI/IX BCIIMYHNH:
YMEHHE TUIAHUPOBAaTh HW3MEPEHUs, CaMOCTOSITEILHO COOHMpaTh
SKCIICPUMCHTAJIbHYIO YCTaHOBKY 10 HHCTPYKIUH, BBIYUCIIATH
3HAYCHUEC BCIIMYUHBI W AHAJM3UPOBATH IMOJNYYCHHBIC PCE3YJIbTATHI C
y4€TOM 3aJJaHHOM MOTPEUTHOCTH Pe3yIbTaTOB U3MEPEHHIA,
MPOBEJICHUE  HECIOXKHBIX  OKCIEPUMEHTAIBHBIX  HCCIICOBAHMIA,
CaMOCTOSATEILHO  COOMpAaTh AKCICPUMEHTAIBHYI0 YCTAaHOBKY U
MPOBOAWTH  HCCIEAOBaHME IO  WHCTPYKLUWH,  MNPEICTaBIATh
MOJTYYCHHBIC 3aBUCHUMOCTH (PM3UYECKUX BEIMYMH B BHIE TaOIUI] U
rpaMKOB, YYUTHIBATH IOTPEITHOCTH, JIEJIATh BHIBOJIBI IO PE3yJIbTaTaM

HCCICIOBaHUs

[Tonnmanue  XapakTepHBIX  CBOMCTB  (M3MYECKHUX  MoJenel
(MaTepuasibHasi TOYKa, aOCOJIFOTHO TBEPAOE TEIO, MOJICIH CTPOCHUS
ra3oB, JKUJAKOCTEH H TBEPABIX TeJ, IUIAHETapHAs MOJIENb AaToMa,
HYKJIOHHAsi MOJENb aTOMHOTO siipa) M YMEHHE NPUMEHSATh UX IS

00BSICHEHUST PU3UYECKUX MTPOLIECCOB

YMmenue oOBSACHATH (PU3MUECKHE MPOIECCHl U CBOMCTBA Tel, B TOM
yycji€ W B KOHTEKCTE CHUTYyallMil MpPaKkTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIISITh IPUYUHHO-CJICACTBEHHbIE CBA3H U
CTPOUTH OOBSICHEHHE C OMOPOM HAa W3YYEHHBIE CBOMCTBA (PU3UUYECKUX

ABJICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YmMenue pemarb pacu€TtHple 3amaud (Ha O0aze 2 — 3 ypaBHEHHUN),
UCIIONB3YSl 3aKOHBI W (OpMyJbl, CBs3bIBalOIIME (pU3MUECKUe
BCJIMYMHBI, B 4YAaCTHOCTH, 3allUChIBATH KpaTKOC YCJIOBHEC 3aJayu,
BBIABIISITh HEJOCTAIOIINE JAaHHBIC, BHIOMPATh 3aKOHBI M (OPMYJIHI,
HEoOXOoUMBIC ISl €€ pelIeHUs], UCTIOIh30BaTh CIIPABOYHEIC JTaHHEIC,
MMPpOBOAUTD paC‘-IéTLI U OHOCHUBATH PCAIMCTUYHOCTL IIOJIYUCHHOTO
3HaueHUsl (PU3NYECKON BEIWYHHBI; YMEHHE OINPEACISATh Pa3MEPHOCTh

(I)I/I3I/ILI€CKOI\/'I BCJIIMYHUHEI, HOHy‘lCHHOﬁ IIpU pCHICHUU 3aJa9U

YMeHue XapakTepu3OoBaTh MPUHIUIBI JEUCTBUA TEXHUYECKUX
YCTPOMCTB, B TOM 4HCIIE€ OBITOBBIX NPUOOPOB, M MPOMBINIICHHBIX
TEXHOJOTMYECKHUX MPOLECCOB MO0 UX OMHCAHMIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUHA U HEOOXOAMMBIC (PU3NUECKHE




10

3aKOHOMEPHOCTH

YMeHHe HWCIoib30BaTh 3HAHUS O (U3HYECKUX SBICHHAX B
MOBCEHEBHON KM3HM 1 obOecneueHHss O€30MacHOCTH NP
oOpamenn ¢ OBITOBBIMH ~ HpuOOpaMH ¥ TEXHUYECKUMHU
YCTPOHCTBAMM, COXPAHEHHUS 3/0pOBbsI U  COONIONEHUS HOPM
HKOJIOTUUECKOTO TMOBEJACHHUS B OKpYXaloIllel cpene; MOHMMaHUE
HEOOXOMMOCTH TMPUMEHEHHUsS JOCTIKEHUH (PU3MKH M TEXHOJOTHM

U PallMOHAJIIBHOT'O IMTPHUPOJ0ITI0JIb30BaAHUSA

11

OneIT TOMCKa, TpeoOpa3oBaHUs U TMpejAcTaBlieHus HHopMauu
(bu3NYECKOTO CONEpKaHUsl C HCIOJIb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHHKAaTUBHBIX TE€XHOJIOTHM; YMEHHE OLEHUBATh JIOCTOBEPHOCTH
MOJIydeHHOW WH(MOpPMAIMM HAa OCHOBE HWMEIOIIMXCA 3HAHUA |
JIONIOJIHUTEIIBHBIX ~ MCTOYHMKOB; YMEHHME  MHCIOJb30BaThb  IPH
BBIMOJIHEHUH YYEOHBIX 3a/laHdil HAy4HO-TIOMYJISAPHYIO JIUTEPaTypy
($U3NYECKOTO CONEpIKaHUS, CIIPAaBOUYHbIE MaTepuajbl, PECYpPChl CETU
WutepHer; BnageHue 0a30BBIMH  HABBIKAMU — MPeoOpa3oBaHUS
uHPOpMAllMd U3 OJHOW 3HAKOBOH CHUCTEMBI B JAPYTYIO; yMCHHE
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha

OCHOBC I/IH(1)OpMaI_II/II/I N3 HECCKOJBKHUX UCTOYHHUKOB




HEPEYEHD DJIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
1 MEXAHWYECKMUE ABJIEHUA
11 Mexannueckoe JBwkeHue. MarepuanbHas Touka. Cucrema  OTcuérta.
' OTHOCUTENBHOCTD IBUKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe JBHXkeHHE. CpenHsas ckopocTb. PopMyina i
1.2 BBIYHCIICHUS CpeqHel ckopoctu: V = S/t
PaBHOMEpHOE TPAMONMHENHOE NBHKEHUE. 3aBUCHMOCTb KOOPJIWHATHI TE€Jla OT
BPEMEHHU B CIIy4yae PaBHOMEPHOIO MPSIMOJIMHENHOTO ABM)KEHUS:
13 (1) =x,+vt
I'padukn 3aBHCHUMOCTH OT BPEMEHM [UJISl MPOEKIMH CKOPOCTH, IMPOEKIUU
NepeMEeIleHUs, MyTH, KOOPJAMWHATHl TpPU PABHOMEPHOM MPSIMOJIMHEHNHOM
TIBYKEHUH
3aBUCUMOCTh KOOpPJIMHATBl TejJa OT BPEMEHM B CJIy4yae pPaBHOYCKOPEHHOI'O
MIPSIMOJIMHENHOTO IBUKECHMUSL:
2
S =vg # i+ ay = ;
2
@opmynbl ISl OPOEKLUUU NEPEMELIEHUs, MPOEKLUUU CKOPOCTH M TMPOEKLIUU
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIIMHENHOM JIBUKCHUM:
2
14 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'paduku 3aBUCUMOCTH OT BpPEMEHHM MJs IHPOEKLUUH YCKOPEHHUS, HPOEKIHH
CKOPOCTH, TPOEKIHMU MEepPEeMEIIEeHUsl, KOOPJUHATHl IpPH PaBHOYCKOPECHHOM
IPSIMOJINHEITHOM JIBUKEHUN
CBobOonHoe naneHue. opMyIibl, ONMCHIBAIOIINME CBOOOJHOE MAJeHHE Tella 10
1.5 BEPTUKAIM (JABM)KEHUE Tejla BHU3 WM BBEPX OTHOCHUTEIBHO IOBEPXHOCTH

3emsn). I'paduku 3aBUCHMOCTH OT BpPEMEHM JJIi IPOEKLUHUHU YCKOpPEHUS,




IpOCKOMU CKOPOCTH W KOOPJAWHATHI IIpH CBO60}1HOM nmaacHuM TCJjla TII0

BEPTUKAIA

CKopocTh paBHOMEPHOIO JBMJKEHHUS Teja 10 OKpykHocTH. Hampaienue
CKOpOCTH.

®opmyna g BBIYMCIEHUS CKOPOCTH 4YEpe3 pajnyC OKPYKHOCTH U HEPHUOJ]

oOpareHus:
2nR
L=
T

LenTtpoctpemurenbHoe yckopeHue. HampaBiieHne LEHTPOCTPEMUTENIBHOTO

1.6 yckopeHust. @opMyia Jijisi BBIYUCICHUS YCKOPEHUS:
2
a. — v
"R
dopmyra, CBSI3bIBAIONIAS IEPHOJ] M YACTOTY OOpaIeHHUS:
v = 1
T
Macca. [InotHOCTB BemecTBa. @opmyia A BBIYUCIEHUS TUIOTHOCTH:
_m
1.7 V
18 Cuna — BektopHas ¢puzudeckas BeanuuHa. CIoKeHue Chl
1.9 SBnenne unepuuu. [lepsriil 3akoH HeroToHA
Bropoii 3akoH HeroTOHA:
F=m-a
1.10
CoHarpaBIeHHOCTh BEKTOpa YCKOPEHHUs Tela U BEKTOpa CUJIbL, IEUCTBYIOIIECH HA
TEJI0
Bzaumoperictue Ten. Tpetuit 3akoH HeroToHa:
1.11 F. 21 = _P-l—}_?
119 Tpenue mokosi U TpeHUue CKoNbkeHusl. PopMyna JJisi BBIYUCICHUSI MOAYJISI CUJIBI

TPCHUA CKOJIbXKCHUA:




F_=u-N

1.13

Hedopmanust Tenma. Yopyrue W Heynpyrue aedopMmanuu. 3aKOoH yNpyrou

nedopMmanuu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHUE. 3aKOH BCEMHUPHOI'O TATOTCHUA:

My -1,
F=g L1 _2%
R
Cuna TskecTu. Y CKOpeHre CBOOOIHOTO MaIeHHUS.
dopmyna asisi BEIYMCICHHS CUITBI TSKECTH BOJIM3H MOBEepXHOCTH 3emun: F = mg.
Jewxenue manet Bokpyr Connua. [lepBas kocMuueckasi CKOpOCTb.

HesecomocTs u neperpysku

1.15

Nmmynbe Tena — BekTopHas puznyeckas BeIMYHHA.
=m0

HNmnynbe cucremsl Teil. U3MeHeHne umnynbsca. Mmiynbsce cuiibl

1.16

3aKoH COXPAaHCHUS UMITYJIbCA JIJIA 3aMKHyTOﬁ CUCTCMBI TCJI:
D=0, i, U, =const

PeaxTuBHOE JABHOXKCHUC

1.17

Mexannueckas pabota. @opmyiia ajsi BBIYUCIECHUS paOOThl CHIIBIL:

A=F5ooscx

Mexanndeckast MOIITHOCTD:

=24
I

1.18

Kunernueckas u NOTCHIUAJIbHAs SHCPI'Us. q)opMyna JJIA BBIYMCIICHUA

KUHETHYISCKOM SHECPTHUU:

HE)E
Ey ="

Teopema o kuHeTHUecKoU s3Heprun. Popmyra i BBIYUCICHUS TOTCHIIMAIBHON




OHEPIuM T€jIa, IOAHATOIO

Hax 3eMIIEH:

E,=mgh

MexaHudeckasi SHEpPIus:

E=E;.+E 2
1.19 3aKkOH COXpaHEHHUs MeXaHWYeCKOU sHeprun. DopMyiia JiJisl 3aKOHa COXPAHEHUS
MEXaHHYECKOW SHEPTUU B OTCYTCTBHE CHUJI TpeHUs: E = const.
[IpeBparieHue MexaHUYECKON SHEPTUU TIPU HATTUYUH CUIIBI TPEHUS.
[IpocTbie MEXaHU3MBI. «30J10TOE MPABUIIO» MEXAHUKHU.
Poruar. Momenrt cuier: M - Fl.
VYciioBue paBHOBECHS phlyara:
M +M +..=0
1.20
[MonBwxHbIi 1 HenoABWKHBIN O6510KU. KIT/] mpocThIX MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBiienue TBEpIOrO TEIIA.
®opMyia 111 BBIYMCIICHMS 1aBICHUs TBEPJIOTO Tena:
_F
P= G
191 [JaBnenue raza. ATMochepHoe 1aBlIeHUE.
' I'mapocTraTuyeckoe naBieHUE BHYTPH KHIAKOCTH.
®opMyna 1151 BBIYUCICHMS 1aBICHHUS] BHYTPH KUIKOCTH:
P=P+Dy,
1.22 3axoH Ilackans. I'mapaBnudeckuii npecc
3akoH Apxumena. PopMmyna i ONpPENETICHUS BBITAJKUBAIOLIEH CHJIBI,
JICUCTBYIOIIEH Ha TEJO, MOrPYKEHHOE B KUJIKOCTh WM Ia3:
1.23

F_jlm_ =pgV

YcnoBue nmiaBaHud Teja. IlnaBanue CYAOB H BO3QYXOIIABAHUC




1.24

Mexanndyeckne KojeOaHusl. AMIUIMTYyJa, TEPUOJ HW YacToTa KoJeOaHUH.

®dopmyiia, CBSI3BIBAIOLIAS YACTOTY M IEPUOJ KOJIEOaHUI:

1.25

MaremaTtnueckuid W NPYKUHHBIA MasATHUKU. [IpeBpamenue sHEpruv npu

KoJ1e0aTeIbHOM JABHMXCHHUHU

1.26

3aTyxatommue konebanus. Beinyxnennsie konebanus. Pezonanc

1.27

MexaHU4eCKHe BOJIHEL HpOI[OJH)HI)IC N TMOICPCUHBIC BOJIHBI. I[JH/IHa BOJIHBI U

CKOPOCTh PACIPOCTPAHECHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKocTh M BbIcOTa 3ByKa. OTpa)k€HUE 3BYKOBOW BOJIHBI Ha I'DaHULE

nByx cpen. MH(pa3Byk U yIbTpa3ByK

1.29

1.30

Ilpakmuueckue pabomol

W3mepenue cpenHel IUIOTHOCTH BEILIECTBA; ApXMMEIOBOM CHIIBL, >KECTKOCTH
IPYXUHBL;, KO3((UIMEHTAa TPEHUS CKOJIbXKEHMS; paOOThl CHUJIBI TPEHUS, CUIIbI
yIPYroCTH; CpeJHEeH CKOPOCTH JBMXKEHHUS OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHHs Opycka Npu JBWKEHHUM IO HAKIOHHOW TIJIOCKOCTH; YacTOThl M
nepuoja KojeOaHMH MaTeMaTH4eCKOro MasTHMKA; 4YacTOThl M Iepuojaa
Koje0aHUl MPYKUHHOI'O MAasiTHHKAa; MOMEHTA CHWJIbI, IEWCTBYIOIIETO Ha pbIYar;
paboTel CHJIBI YIPYrOCTH NpPU NHOABEME TIpy3a € IOMOIIBIO HENOABH)KHOTO
650Ka; pabOTHI CUJIBI YIIPYTOCTH MPU MOABEME Tpy3a C MOMOMIBIO MOJIBUKHOTO
61oka.

HccnenoBanue 3aBUCHUMOCTH apXHUMEIOBOM CHJIBI OT 00BEMa MOTPYKEHHOU
YaCTH TeJIa U OT IJIOTHOCTHU >KMJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUIIbI
OT MACCBI Te€Ja; CUJIbI TPEHUS CKOIBXEHHS OT CHUJIbI HOPMAJIBHOT'O IABJICHUS U OT
poJa MOBEPXHOCTH; CWIBI YIPYIOCTH, BOZHUKAIOIIEH B MPYXKUHE, OT CTEICHU
nepopManuu MpyKUHBL, YCKOPEHUsl Opycka OT yIJla HAaKJIOHA HaIpPaBIISIOLICH;
neprosia (4acToThl) KojeOaHUM HUTSHOTO MasATHUKA OT JJIMHBI HUTH; MEpPHOAA
Kose0aHUH NMPYXUHHOTO MAasTHUKA OT MAacChl Ipy3a M KECTKOCTH NPYKUHBI;
HCCJIeIOBaHNE HE3aBUCHUMOCTH IEpHoJia KoJeOaHUM HUTSHOTO MasTHHUKA OT

Maccsl Ipy3a. [IpoBepka yciioBHsI paBHOBECHSI pblyara
Qusuueckue sA6NeHus 6 npupode: TPUMEPbl JABHKCHHA C pa3IMYHBIMU
CKOPOCTSIMU B )KUBOM U HEKUBOU IPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U

TCXHUKC, TPWIHMBBI W OTJIHBBI, ABHXCHUC IIJIAHCT CoJsHeyHOM CHCTCMBI,




PEAKTUBHOE JBUKEHHUE JKUBBIX OPTaHU3MOB, PblYaru B TEJIE€ YEJIOBEKA, BIUSHHUE
aTMoc(epHOro JaBJICHHUS Ha XHBOW OPTraHM3M, IUTABAHHE PHIO, BOCIIPHUSATHE

3BYKOB JKXUBOTHBIMHU, 3€MJICTPACCHUC, celicMUJecKue BOJIHBI, HYHaMH, 3XO

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTP, HATYHUKU IIOJIOKCHHA, PACCTOAHUA U
YCKOpPC€HHA, AUHAMOMCTpP, I[MOAIIHUIIHWKH, PAKCThI, pbiyar, HOI[BPI)KHBIﬁ u

HCHOHBH)KHBIﬁ 6HOKI/I, HAKJIOHHAA IJIOCKOCTb, MPOCTHIC MCXAaHHU3MbI B 6LITy,

L3l COOOIIAOIINECs] COCYABl, YCTPOMCTBO BOJOMPOBOMA, THAPABIMYECKHUN Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, TOPIITHEBON HACOC, apeoMETp, 3XOJIOT,
WCIIOJIb30BaHUE YIBTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI  MOJICKYJISIPHO-KUHETHYECKOM  TEOPHH  CTPOECHUSA

2.1 BemecTBa. Mojenu TBEPAOTO, KHUIAKOTO M ra3000pa3HOr0 COCTOSHHI BEIIECTBA.
Kpucranmuaeckue u amopdHbie Tena

55 JBrxenue wyactuy BemiectBa. CBsI3b  CKOPOCTH  JABMKEHHUS YacTHI[ C

' Temrneparypoi. bpoyHoBckoe aBmxkenue, nuddys3us

2.3 CmaunBaHUE U KallWUISIPHBIE SIBJICHUS

2.4 TenoBoe pacmupeHue u cxatue

2.5 TennoBoe paBHOBecHE

26 Buaytpennss sueprus. PaGora um Temsonepenada Kak CrocoObl M3MEHEHHUS

' BHYTPEHHEHN YHEPTrUn

2.7 Buasl Tenonepenaun: TemIONPOBOIHOCT, KOHBEKIIMSI, U3TyUYEHUE
HarpeBanue wu oxnaxnenne Tten. KoaumdecTBo  TEIUIOTHL. Y AenbHas
TEINIOEMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpAaHEHMsI PHEPruu B TEIUIOBBIX MpOIECCaX. YPaBHEHUE TEIJIOBOTO
Oaiamxca:

2.9

QO +0, +..=0
HUcnapenve u konjaeHcauus. V3MeHeHWE BHYTPEHHEH SHEPruM B MpOIecce
210 WcnapeHus W KoHjaeHcauuu. KumeHuwe KuAKOCTH. VYAenbHas TeIioTa
' napoo6pasoBanus: L = Q/m
2.11 BiaxxHocTh BO3IyXa




2.12

[InaBnenne w Kpucrasumsanus. VI3MeHeHMe BHYTPEHHEW JSHEpPruM IpH

IUTAaBJICHUU U KpUCTAJIJIM3allH. YI[eJ'II)HaFI TCIJIOTA ITJIaBJICHUA !

,_0

m

2.13

BryTpeHHss Heprus cropaHus TOIUIMBA. Y I€JIbHAS TEILIOTA CTOPAHUs TOILIMBA:

q=Q/m

2.14

[Ipunuummns! pabotel TeroBbix asurareneit. KI1/[ teriosoro asurarens

2.15

IIpakmuueckue pabomol

N3mepenue yaenpHON TEINIOEMKOCTH METaJUIMYECKOro LWIMHIPA; KOJIMYECTBA
TEIUIOThI, TOJYYEHHOTO BOJOH KOMHATHOM TemmepaTypbl (pUKCHUpOBaHHOU
Macchl, B KOTOPYIO OIYLIEH HarpeTblii LWIMHAP; KOJWYECTBA TEIUIOTHI,
OTJAHHOTO HAarpeThiM LMIMHAPOM, MOCJE ONYCKAaHUSA €ro B BOAY KOMHATHOM
TEMIIEPATYpPbl; OTHOCHUTENIBHOM BIIAXXHOCTU BO3/yXd; YAEIbHOW TEIJIOTHI
IUIaBJIeHusA Jbla. McciaenoBaHue H3MEHEHHMs TEMIEpaTypbl BOABI  IIPH
pa3IMYHBIX YCJIOBUSX; SIBICHUsS TEIJIOOOMEHa IPU CMEIIMBAaHUM XOJIOJAHOM U

ropsideit Bozbl; Ipoiecca ucrapeHus

2.16

Dusuueckue s61eHUsA 6 npupooe: TIOBEPXHOCTHOE HATSKEHHE U KalMUIIpHbIE
SIBJIIGHUSL B NPUPOJE, KpUCTAUIBl B mpupoze, usnydenue CoiHIa, 3aMep3aHue

BOJIOEMOB, MOPCKHUE Opu3bl; 00pa30oBaHUE POCHI, TYMaHa, HHEsl, CHETa

2.17

Texnuueckue ycmpoticmea: KalWUIAPbl, IPUMEPbl UCIOJIb30BAaHUS KPUCTAIJIOB,
KUIKOCTHBIM TEPMOMETp, AATUYUK TEMIIEPATYphl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUIPOMETPBI, ICUXPOMETp, MapoBasi TypOUHA, JABUraTelb BHYTPEHHETO

CrOpaHus

OJIEKTPOMATI'HUTHBLIE ABJIEHUA

3.1

DuekTpu3anusd Teil. [[Ba Buaa aJIeKTpUYeCcKUX 3apsioB

3.2

B3aumopeiictBue 3apspkeHHBIX Teil. 3akoH Kynona

3.3

3aKOH COXpaHEHHs HIEKTPUIECKOT0 3apsiia

3.4

Onextpuueckoe mnone. Hanpsx€HHOCTh 3nekTpudeckoro mnons. I[IpuHiun

CYNEPIO3UINH JIEKTPUUECKUX IM0JIeH (Ha KaUueCTBEHHOM YPOBHE)

3.5

Hocurenn QJICKTPUYCCKUX 3apA0B. HeﬁCTBHC QJICKTPHUYCCKOI0 II0JId Ha

QJICKTPHUYCCKUC 3apAbl. HpOBOZ[HI/IKI/I U JUSJICKTPUKU

3.6

[TocTosaHHBIN EeKTpUYECKHU TOK. JlefcTBUS nekTprudeckoro Toka. Cuia Toka.




Hanpsxenne.
I =qg/t,U=Alq

QHCKTpI/I‘{CCKoe COIIPOTUBJICHHC. Y nenpHOE QJICKTPHUYICCKOC COIMMPOTHUBIICHUC!

3.7 R =pl/S
38 3akon Oma Juis1 ydacTka anektpudeckoit reru: | = U/R
[locnenoBarenbHOE COEIMHEHUE POBOIHUKOB!
I =1,; U=U,+U,; R=R, +R,
1 1 1 2
3.9 [TapannenbHoe coeTMHEHNE TPOBOAHUKOB PABHOTO CONIPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 P
CMernraHHbIE COCMHEHUS IPOBOTHUKOB
Pabora u MmomrHOCTE AtekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH [[xoyns — Jlenna:
3.11 O=I"R-t
3.12 OneiT Opcrega. MarHuTHOE IMoJIe€ MPSMOrO HPOBOJAHMKA C TOKOM. JImHMM
MarHUTHON WHITyKIIUU
313 MarauTHOE€ mMOJIe TMOCTOSHHOIO MarHurta. B3anmMoaencTBHE MOCTOSIHHBIX
MarHuToB
3.14 JleiicTBrE MarHUTHOI'O MOJISL HA IPOBOJHUK C TOKOM
3.15 OnbiTel @apajes. SABneHue d5eKTpoMaraHuTHON nHayKiuu. [TpaBuso Jlenna
Ipaxmuueckue pabomul
N3mepenne  3NE€KTPUYECKOTO  COMPOTHUBIEHUS  PE3UCTOpPA;  MOUIHOCTH
AEKTPUYECKOTO TOKA; pabOThI AJIEKTPUUYECKOTO TOKA.
3.16 HccrnenoBanne 3aBUCMMOCTH CHJIBI TOKa, BO3HUKAIOUIETO B IPOBOJIHUKE

(pe3ucTopsbl, TaMIIOYKa), OT HAMPSHKEHUS HA KOHIAX MPOBOJIHUKA; 3aBUCUMOCTH
CONPOTHUBIIEHUS OT JJIMHBI TPOBOJHUKA, IJIOMIAIA €r0 MOMEPEYHOr0 CEUCHUs U

YACJIBHOTO CONIPOTUBJIICHU.




HpOBepKa npaBujia I SJICKTPHUYCCKOTO HAIIPAKCHHA IMPU IMOCICA0BATCIBHOM
COCOAMHCHUN TIPOBOAHHKOB, IIpaBuWjia A CHJIBI SJICKTPUYCCKOTO TOKa IIPpU

napaijieIbHOM CO€AMHEHUN ITPOBOHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue a61eHUs 6 Npupode: BIEKTPUUECKUE SBICHHS B aTMocdepe,

3.17 AJIEKTPUUYECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE T0J€ 3eMiTH, apel( MOIICoB,
POJIb MAaTHUTHOTO TIOJISI ITIS1 )KU3HH Ha 3eMJIe, MOJISIPHOE CHSHHE
Texnuueckue ycmpoticmea: SJACKTPOCKOIN, aMIEpMETp, BOJBTMETP, PEocTar,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  OBJICKTPOOCBETHTEIbHBIE  MPHUOOPHI,
3.18 HarpeBaTeIbHBIC AIIEKTPOTPUOOPHI (mpumepsr), AIEKTPUIECKHE
MpPeIOXPAaHUTENIH, DSJIEKTPOMArHUT, OAJIEKTPOJIBUraTeNlb MOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOI'O TOKa
3.19 DneKkTpoMarHuTHBIC BOJHBL [1Ikana 37eKTpOMarHUTHBIX BOJTH
3.20 JlyueBas monienb cBeta. [IpsiMOTMHEHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cBeTa. [Inockoe 3epkano
3.22 IIpenomiienne cBeta. 3aKOH MPENOMIICHHSI CBETA
3.23 Jucnepcus cBeta
3.94 JIunza. Xoxa nydeit B nuH3e. POKYCHOE pacCTOSTHUE JUH3BI. OnThyeckas cuiia
' num3el: D = 1/F
3.25 I'ma3 kak ontudeckas cucreMa. OnTHdeckrue IpuOOPsI
Ipaxmuueckue pabomul
###Par##lI3mepeHe ONTHUYECKONW CHIJIBI COOWparomiel JTUH3bI, (OKYCHOTO
paccTosiHus cOOMparoIIei TUH3EI (TI0 CBOMCTBY PaBEHCTBA pa3MEPOB MPEAMETA U
M300paKeHus, KOrja MpeaMeT pPacloIOKeH B JBOMHOM (okyce), moka3zaTems
3.26 IIPEJIOMJIEHHUS CTEKJIA.
###Par##llccneqoBanue CBOICTBA M300paKEHHUS, MONYYEHHOTO C IOMOIIBIO
coOuparomieil JIUH3bI;, W3MEHEHUs (POKYCHOTO PACCTOSIHHS JIBYX CIOXEHHBIX
JIUH3; 3aBUCUMOCTH yTIJla MPEIOMIICHUS CBETOBOTO JIydya OT yrjia MaJeHus Ha
IPaHULIE «BO3/YX — CTEKIIO»
3.97 Qusuyeckue aeneHus 6 npupode. 3atMenHuss Conmnua u JlyHel, nBera Ten,
' ONTHYCCKHUE ABJICHHS B aTMOcdepe (I[BeT Heba, pedpakius, paayra, MAPax)
3.98 Texnuueckue ycmpoticmeéa: OYKH, TEpUCKOI, (oToanmapaT, ONTHUYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PanmnoaktuBHOCTH. Anb(da-, Oera-, ramma-usnydenus. Peakuuu anbda-u Oera-




pacmana

4.2 OmnpiTel Pesepdopaa mo paccesnuto anba-uactum. [lnanerapHas Momens aToMma

4.3 CocraB aTomHoro siipa. 3oTomnsl

4.4 Ilepuon nonypacnazna aTOMHBIX SIAEP

4.5 SAnepHble peakyy. 3aKOHbI COXPAHEHHUS 3apsJ0BOIO U MaCCOBOI'O YHMCET
Qusuueckue A6neHUs 6 npupode. €CTECTBEHHbIM pPaJUOAKTUBHBIA (oOH,

4.6 KOCMHMUYECKUE JIyud, pPaJUOAKTUBHOE H3JIy4Y€HUE MPUPOJHBIX MHHEPAJIOB,
NENCTBHE PAAUOAKTUBHBIX M3JIyYEHUN HA OPraHU3M YeJI0BEKA

47 Texnuueckue ycmpoucmea: CIEKTPOCKON, HHIUBHUYalIbHBIN JT03UMETP, Kamepa

BI/IJ'II)COHa, AACPpHasA SOHEPTCTHKA




YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

» ®uzuka: 7-i kiacc: 0a30BbI YPOBEHb: YUCOHUK; 3-€ U3/IaHHUE,
nepepadotanHoe [lepoimkun .M., UBanoB A.M. AkiimoHepHoe 00IIECTBO
«3parenseTBO «lIpocBemienrne»

» @usuka: 8-i1 kiacc: 0a30BbIi YPOBEHb: YUEOHUK; 3-€ U3/IaHUE,
nepepadotanHoe [leppikun .M., UBanoB A.M. AkIinoHepHoe 00LIECTBO
«3narensctBo «IIpocBemeHne»

» Gusuka: 9-i knacc: 6a30BbIN YpOBEHB: YUeOHUK; 3-€ U3/IaHuE,
nepepadotanHoe [lepermkun .M., I'yrauk E.M., IBanoB A.W. u np.

AximonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

IHUPPOBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
bu6muoreka IJOK

https://xn--hlaafgkbnx.xn--plai/



