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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOrO 0OIIEro oOpa3zoBaHUs
COCTaBJicHa Ha OCHOBE TOJIOKEHWH W TpeOOBaHWI K pe3ylbTaTaM OCBOSHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yu€toM (penepanbHO paboueid MporpaMMbl BOCIIUTAHUS U
Konnenuuu npenoxaBanust yue6Horo npenmera «Ousnkay.

ConepxaHne TporpaMMbl 1O (U3MKE HampaBieHO Ha (QopMUpOBaHHUE
CCTECTBEHHOHAYYHON TpPaMOTHOCTH OOYYArONIUXCSI W OpPTaHU3AHNI0 H3YYCHUS
Gbu3NKN Ha NEITeIHHOCTHOW OCHOBE. B mporpamme mo (u3HMKe yYHUTHIBAIOTCS
BO3MOXHOCTH Y4yeOHOro mpemMera B peanuzanuu TtpedboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIIPEIMETHBIC CBSI3M €CTECTBEHHOHAYYHBIX YYCOHBIX IPEIMETOB Ha YpOBHE
OCHOBHOT'O 00IIEro 00pa3oBaHusl.

[Tporpamma mo gu3uke ycTaHaBIMBAET paclpeneieHne yaeOHOro MaTepuana
1o rojaM o0yueHus (IO Kjaccam), MpejyiaraeT MpUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHUS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJarOIIUXCHl.

[Iporpamma mo ¢usuke paszpaboTaHa C LETbI0 OKa3aHUA METOAUYECKOM
MIOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4EOHOMY TIPEIMETY .

®dusurka ABIAETCI CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YUeOHBIX
IPEIMETOB, ITOCKOJIBKY (U3MUYECKHE 3aKOHBI Jie)KaT B OCHOBE IIPOIIECCOB U
SIBJICHUM, W3y4YaeMbIX XUMHEH, Ouoyioruedd, acTtpoHOMuUer U (HU3NUYECKOU
reorpaduel, BHOCHUT BKJaJ B €CTECTBCHHOHAyYHYIO KapTUHY  MHDA,
IpeNOoCTaBIsieT HauboJee SCHble O00pas3lbl MPUMEHEHHUS HAyYHOTO METoja
MO3HAHUSA, TO €CTh CIIOCO0A MOTYUYEHHUs] JOCTOBEPHBIX 3HAHUI O MHUPE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOro OOpa3oBaHUsA B CTPYKType OOIIero
00pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU ECTECTBEHHOHAYYHOW T'PAMOTHOCTH U
WHTEpEca K HayKe y 00yJaromuxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMPEAINOJaraeT OBJIAJICHUE
CIENYIOIMMUA KOMIIETEHTHOCTSIMHU, XapaKTEePU3YIOLIUMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHATH SIBICHUS;

e OIICHUBAThH U TOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHUS;

e UHTEPNPETUPOBATH  JaHHbIE W  HCIOJB30BaTh  HAy4YHBIE
JI0KA3aTeNIbCTBA VIS TIOJTYYCHUSI BBIBOJIOB.

[enmn wu3yueHuss (PuU3NKU Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs
omnpeneneHsl B Konrenmuu mnpenomaBaHusi ydeOHoro mpeamera «Dusukay B
oOpa3oBarenbHbIX opranuzanusx Poccuiickoit  ®Deaepanuu, pean3yrOIINX
OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKAEHHOW pelICHUEM



Komnerun MunucrepctBa npocsemienusi Poccuiickoit deaeparuu (MpoTOKOI OT 3
nekadbps 2019 r. Ne [1K4BH).
Heau uzyyenus pusnku:

NpUOOpPETeHNE HWHTEpeca W CTPEMIICHHS OOyYalomuxcsi K HaydHOMY
W3YUYCHHUIO TMPUPOABI, PAa3BUTHE WX HHTEINICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJC MO3HaHMs U (hOPMHPOBAHUE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMHupOBaHWEe HAYYHOTO MHPOBO33PEHUS KaK pe3yJibTara H3yYCHUS
OCHOB CTPOCHHSI MaTepUH B (PyHIAMEHTAIBbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHHUE MPEICTABICHUNH O POJIXM (PU3UKK Il pa3BUTHUS JPYTHUX
CCTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHI;

pa3BUTHE  TpEACTaBIEHM O  BO3MOXHBIX  cdepax  Oyayumien
po¢eCCHOHAIILHON JICSITECIFHOCTH, CBSI3aHHOW C (DM3UKOM, TIOJTOTOBKA K
JajdbHEeHIIeMy OOyUYeHHIO B 3TOM HalpaBJICHUU.

JlocTmkeHne 3TUX IieNield MporpaMMbl Mo (U3WKE HAa YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICYIONIUX 3a4a4:

npuoOpeTeHNe 3HAHWK O JUCKPETHOM CTPOCHHUM  BEMIECTBA, O
MEXaHWYECKUX, TEIUIOBBIX, JJIEKTPUYCCKMX, MArHUTHBIX M KBaHTOBBIX
SIBIICHUSX;

NPUOOPETEHNUE YMCHHUI OMKMCHIBATH M OOBSACHATH (PU3UUCCKUE SBICHUS C
UCIIOJIb30BAaHUEM TOJYUYCHHBIX 3HAHHH;,

OCBOCHHE METOJOB pEIICHHWs] MPOCTEUININX pacdETHBIX 3adad  C
UCTIOJTb30BaHUEM duznIecKux MOJICTICH, TBOPUYECKHUX u
IPaKTHKOOPHEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHUI HAOII0AaTh MPUPOIHBIC SBJICHUSA M BBIOJHATH OIBITHI,
nabopaTtopHble  pabOThl M DIKCIEPUMEHTAJIbHBIE HCCICIOBAHUS  C
UCIIOJIb30BAaHUEM H3MEPHUTEIBHBIX MPHUOOPOB;

OCBOCHHE MPUEMOB PaboOThl ¢ MH(poOpMalen (HU3NIECKOTO COJECpIKAHMS,
BKJTItOUasi THPOPMAITUIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKH, aHAIIA3 U
KPUTHUECKOE OLICHUBAaHNE NH(POPMAITUH;

3HaKOMCTBO €O c(hepamu mpoecCHOHATBEHOMN MEeATeTLHOCTH, CBI3aHHBIMU
C (u3MKOW, W COBPEMCHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JTOCTHKCHHSIX (PU3HUECKON HAYKH.

Ha uzydenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOUIETO

oOpazoBaHust oTBOAUTCS 238 yacoB: B 7 Ki1acce — 68 yacoB (2 yaca B He/leN0), B 8
Kki1acce — 68 yacoB (2 vaca B Heneno), B 9 knacce — 102 yaca (3 gaca B HeJel0).

[Ipennaraemselii B mporpamMme 1o (U3MKe MepeyeHb JTadopaTOPHBIX PaboT U
OTIBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, yUUTENb JIeJacT BRIOOp MPOBEACHUS



7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
00yJaromuxcsi, CIMCKa SKCIIEPUMEHTAIBHBIX 3aJlaHul, MpejiaraeMblX B paMKax
OCHOBHOTO IOCYJapCTBEHHOTO 9K3aMeHa 1Mo (U3HKE.



COJEPXKXAHUME OBYUYEHUA

7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPYIKAKIIEr0 MUPA.

@usnka — Hayka o mnpupone. SABneHus npuponbpl. PU3HYECKHE SBICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbl. M3Mepenue ¢usnueckux BenuuyuH. Puznueckue
npubopsl. [TorpemHocts u3mepenunit. MexayHapoaHasi CuCTeMa €AMHHUII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKd M3y4alOT IPUPOAY.
EcTecTBEeHHOHay4YHBIII METOJl NMO3HAaHWA: HAOIIOJEHUE, INOCTAHOBKA HAYYHOI'O
BOMpPOCA, BBIIBUYKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE TMIIOTE3, 0ObICHEHNE
HabmrogaemMoro saBieHus. Onucanne (U3NYECKUX SIBICHUN C TOMOILBIO MOJEIIEH.

Jemoncmpayuu.
1. MexaHW4YecKHue, TEIJIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC
SIBJICHHSL.

2. dusuyeckue nMpuOOPHI U MpoIeaypa MPSIMbIX U3MEPEHU aHAJIOTOBBIM U
1M (ppoBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue 1EeHbl eIEeHUs MIKaIbl U3MEPUTEIBHOr0 mpubdopa.

N3mepenue paccTosiHui.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO Tea.

OnpeneneHre pa3MepoB MajbiX Tell.

N3mepenue temmepaTypbl NMpU TMOMOIIU >KUJIKOCTHOTO TEPMOMETpa U

JaTYuKa TeMIEpaTyphbl.
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6. IlpoBeneHue ucciienoBaHUs MO NPOBEPKE THIOTE3BI: JAJIBHOCTH IOJIETA
HIapyKa, MyImeHHOro TOPU30HTAIbHO, TeM OoJblle, YeM OOJbIlle BhICOTa
ycCKa.

Pa3znea 2. IlepBoHayasibHbIe CBEICHUA 0 CTPOCHUM BelllecTBA.

CtpoeHue BemiecTBa: aTrOMbl M MOJIEKYJNbl, HX pa3Mmepbl. ONbITHI,

JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxenne yactuil BemecTBa. CBSA3b CKOPOCTH JBMXKEHHUSI YacTHIl C
Temrneparypoil. bpoyHoBckoe nBmxkeHue, auddysus. BzaumoneiicTBue yactuil
BEILIECTBA: MIPUTSXKEHNUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHUE T'a30B, JKUAKOCTEH M TBEPABIX
(KpUCTAIITUYECKUX) Tell. B3auMOCBs3b MeXAy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

Hemoncmpauuu.

1. HalGmronenune OpOyHOBCKOTO JIBH>KECHHUS.



2. Ha6monenue nuddysum.
3. HaGmronenue  siBneHUM,  OOBSACHSIOMIUXCA ~ MPUTSHKEHUEM WM
OTTAJIKMBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOAOM psAnoB (C  HMCHOJIb30BAHUEM

dboTorpadumii).

2. OnbITHI 1O HAOJIOICHUIO TEIJIOBOT'O PACIIUPEHUS Ta30B.

3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKEHHUS.

Pa3nen 3. /IBu:keHre U B3aMMOJAEHCTBHE TeJl.

Mexannueckoe JBH>KeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsis CKOpOCTh NMPU HEPABHOMEPHOM JBMKEHHUM. Pacyér myTtu u
BPEMEHHU JIBUKEHUS.

SBnenue wHepnuu. 3aKOH WHEpUHMHU. B3anMoneicTBuEe Ten Kak MNpUYMHA
W3MEHEHUSI CKOPOCTH JBWKEHUsA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHUILIC
00BéMa BellecTBa.

Cwia kak xapakTepucTuka B3aumozehcTBus Tei. Cuiia ynpyroctTd M 3aKoH
I'yka. 3mepeHue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTCHHUS U CHUJIA
TsokecTd. Cuiia TSDKECTH Ha Jpyrux mianerax. Bec tena. HeBecomocTs. CrioxeHue
CHWJI, HaNpaBJIEHHBIX MO OJHOW mpsiMoil. PaBHoneWcTBytomas cui. Cuiaa TpeHus.
TpeHue CKOJIbXKEHHS U TPeHUE MOKosA. TpeHre B MpUPOJIE U TEXHUKE.

Jemoncmpayuu.

HaOnronenne MexaHU4eCKOro ABMKEHHUS Tea.

N3Mepenne ckopoCTH MPSIMOJIMHEITHOTO JBUKECHMUS.

Habmronenue siBeHus: HHEPIUU.

Habnronenue usmMeHeHust CKOpOCTH MPU B3aUMOICHUCTBUM TEJL.

CpaBHeHUE MaccC 10 B3aUMOJACHCTBUIO TEN.

CroxeHue cull, HalpaBJICHHBIX 110 OJHOU MPSAMOI.

./Iaﬁopamopubze pabomul u onvimeol.

1. OmnpeneneHue CKOPOCTU PAaBHOMEPHOTO JBMKEHUS (IIapuKa B JKHIKOCTH,
MOJIEJIH JICKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).

2. OmnpeneneHue cpeaHEl CKOPOCTH CKOJbXEHUS Opycka WM IIapuKa 0
HAKJIOHHOM TNIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO Tea.

4. OnbIThI, JAEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTshkeHus (Iedopmariin)
NPY>KUHBI OT MIPUII0KEHHON CHIIBI.

5. OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI TPEHUSI CKOIbXKEHUS OT
BECa TeJla U XapaKTepa COMPUKACAOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJ, dKUAKOCTENH U ra3oB..

S



Hanenue. CriocoObl yMEHBIIICHUSI ¥ YBETUYCHUS JlaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUs raza oT o0bEma, TemmepaTypsl. llepemaua naBieHus
TBEPABIMU TEJaMHU, XUAKOCTIMH M razamu. 3akoH Ilackans. IIneBmaruueckue
MalllMHbl. 3aBUCUMOCTb JABJICHUSI KUJKOCTH OT TiayOwHBl. ['mapocratnueckuit
napanokc. Coobmaromuecs: cocyapl. [ napaBandyeckne MexaHU3MBbI.

AtMocdepa 3emun u atMocdepHoe naBieHue. [IpuuuHBI CyliecTBOBaHUS
Bo3aymHON oOonouku 3emiu. Onbit Toppuuemnmu. M3mepenue atrmocdepHOro
JaBJieHHs. 3aBUCUMOCTh aTMOC(HEpPHOI0 AaBJIEHHUS OT BBICOTHI HaJl YPOBHEM MOPS.
[TpubGops! 17151 M3MepeHus aTMOC(HEpPHOTO TaBJICHHUS.

JlelicTBHE )KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HUX TeJO. BpITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jemoncmpayuu.
3aBUCUMOCTbH JABJICHUS ra3a OT TEMIIEPATYPBL.

[Iepenaua naBiieHUs )KUAKOCTBIO U Ta30M.
Coobmatomuecst Cocyabl.

['mppasnuueckui npecc.

[IposiBneHue necTBU aTMOC(HEPHOTO JaBICHUS.
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3aBUCUMOCTh BBITAJKHUBAIOUIEH CHJIBI OT 00BEMA NOTpyKEHHOW YacTu

T€JIa U IUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAOUIEN CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.

VYcnoBre miaBaHus TEJ: IUIABAaHUE WIHM NMOTPYKEHUE TEJN B 3aBUCUMOCTHU

OT COOTHOUIEHUS IUIOTHOCTEN TeNA U KUIKOCTH.

Jlabopamopnuie pabomul u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH Beca Telja B BoJIe OT 00bEMa MOrpykEHHOM B
KUJKOCTh YaCTH TEJA.

2. OmpeneneHue  BBITAJKUBAIOIIECW  CHUJbI, JEWUCTBYIOIIEH Ha  TEJO,

NOTPYKEHHOE B )KUJIKOCTD.
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3. IIpoBepka HE3aBUCUMOCTH BBITAJTKUBAIOIIEH CUIIBL, IEMCTBYIOLIEH HA TEIO
B JKUJKOCTH, OT MaccChl Tea.

4. OnbITBl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAIKMBAIOIIEH  CHIIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTb YaCTH TEJIA U OT IJIOTHOCTH JKUIKOCTH.

5. KoncrpyupoBanue apeomeTpa WM KOHCTPYMPOBAHUE JIOAKH U
onpeaeneHue e€ rpy30noabEMHOCTH.

Pa3znes S. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexanuueckas padora. MOIIHOCTb.

[IpocTeie MexaHM3MBI: pbIYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IlpaBuio

paBHOBecHsl pbluara. [IpumeHeHHe TmpaBuiIa paBHOBECHS pbluara K OJIOKY.



«3onotoe mpaBuso» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHernueckas W INOTEHUHAIbHAs DHEPTHUS.
[IpeBpaienre 0AHOTO BUAA MEXaHUYECKOM YHEPTUH B APYrOo. 3aKOH COXPaHEHUs
DHEPIUMU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepbl TPOCTBHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. OnpeneneHue paOOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TeEJa

110 TOPU3OHTAJIIBHOU ITOBEPXHOCTH.
2. HccnepgoBaHue yca0BUN PAaBHOBECHS phlUara.
3. Uzmepenue KII/I HaKIIOHHOM MIIOCKOCTH.

4. H3ydeHHe 3aKOHA COXPAHEHHSI MEXaHUYECKOW DJHEPTUU.
8 KUIACC

Pasnen 6. TenioBble sIBJICHUSA.

OCHOBHBIE TIOJIOKEHUS MOJEKYISPHO-KMHETUUECKOW TEOPUU  CTPOCHUS
BemecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. ONBITHI, NOATBEPKAAKOLINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHOKMHETUYECKON TEOPHH.

Mopenu TBEPAOTO, >XKHAKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannmueckue u amopgusie Tena. OObsCHEHUE CBOMCTB ra3oB, KUAKOCTEU U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUU MOJIEKYJISIPHO-KUHETUYECKOU TEOPUHU.
CmauuBaHKe U KallWUISIPHBIE SBJICHUS. TEIIOBOE pacIIuPEHNE U CKATHE.

Temneparypa. CBs3p TemmepaTypbl €O CKOPOCTBIO TEILUIOBOTO JBH)KEHHS
yactull. BHyTpenHsis sHeprus. CrnocoObl H3MEHEHHUS BHYTPEHHEH >SHEpTUu:
Teronepeaaya U COBEpLICHUE paboTHI. Bunsl TeIUIonepeayn:
TEIIONPOBOIHOCTh, KOHBEKIUS, U3TyUYCHHE.

KonuyectBo TemioTel. YenabHas TEIJIOEMKOCTh BELIECTBA. TeMI000MEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerwioBoro Oamanca. [lnmaBiaenwe wu
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJelbHasg TEIUIOTa IUIABJICHUS.
ITapooOpa3zoBanue u konaeHcauus. Mcnapenue. Kunenuwe. YaenpHas Ttemnora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMoc(hepHOro
JABJICHMUS.

BrnaxxnocTe BO3ayXa.

OHeprus TOIIMBA. Y JeNbHAs TEIUIOTA CTOPaHUs.

[Ipunnuner pabotel TemnoBbix aurareneir KIIJ[ TemioBoro asuraresns.
TennoBple ABUTaTENM U 3aIATA OKPYKAOIIEN CPEIbI.

3aKOH COXPAaHEHMS U MPEBPALEHUS SHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpauuu.

1. HaOmtoneHue 6pOyHOBCKOTO JBUKEHMSL.



Habmonenune nuddysun.

Habmronenue sBieHU cMauyuBaHUS U KaUJUISIPHBIX SIBIICHU.
Habntonenue TeniaioBoro paciuimpeHus Ted.

N3MeHnenune naBieHus ra3za Nnpu U3MEHEHUU 00bEMA U HArpeBaHUU WIIU
OXJIAXKJICHUH.

[IpaBuna usMepeHus TEMIIEPATYPHI.

Bunsl Tenonepenayn.

OxutaxkaeHue npyu CoBepUIEHUU paOOThI.

9. HarpeBaHue npu coBepiIeHUH paOOThl BHEUTHUMHU CHUIIAMHU.

10. CpaBHEHHE TETUIOEMKOCTEN PA3IMYHBIX BEUIECTB.

11. HabOmroieHue KumeHwusl.

12. HabOmroieHre mocTosTHCTBA TeMIIepaTyphl IIPH TIJIaBICHUH.

13. Mojenu TEIUIOBBIX ABUTATEIICH.

Jlabopamopnule pabomul u onvimol.

1. OnBITHI IO OOHAPYKEHUIO EHCTBUS CUIT MOJICKYJIIPHOTO TPUTSKEHHUS.

2. OnbITHI 1O BRIPAIMBAHUIO KPUCTAIVIOB TOBAPEHHOM COJIM WJIK caxapa.

3. OnbITel IO HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUJIKOCTEH U
TBEPABIX TEIL.
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4. OmnpeneneHue AaBJICHHS BO3yXa B OAJUTOHE MITIPHUIIA.

5. OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JaBJICHUS BO3[IyXa OT €ro

00bEMa M HArpEeBaHUS WIN OXJIAKICHHUS.

6. IIpoBepka rumore3sbl TMHEHHON 3aBUCUMOCTHU JJIUHBI CTOJIOMKA KUJKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
7. HaGmionenune w3MeHEHUsT BHYTPEHHEW OHEPrHMHM Tella B PE3ysbTare
TEerIonepeaur U padoThl BHEITHUX CHJL.

8. HccnenoBanue sBieHUS TeIJI00OOMEHAa NPU CMENIMBAHUU XOJOJAHOM H

ropsiueu BOJIBI.

9. OmnpezneneHue KOJMYECTBA  TEIUIOTHI, IMOJIYYEHHOTO BOJIOM  MOpH

TEMJI000MEHE C HArPEThIM METAITUYECKUM ITUITUHAPOM.

10. OnpenienieHne yaeabHOM TEIIOEMKOCTH BELIECTBA.

11. UccnenoBanue nporecca ucrapeHus.

12. OnpeienIeHne OTHOCUTEIBHON BIIAXKHOCTH BO3AYXa.

13. OnpeneneHue yaeabHON TEMIOThI IJIABJICHHUS JIbJA.

Paznen 7. DjaekTpuyecKkue U MATHUTHBIE SIBJICHUS.

Dnektpuzaums Ten. [Ba poja snekTpudeckux 3apsaaoB. BzaumoperncTtBue
3apspkeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aMMOJICUCTBUS
3apsHKEHHBIX TEJT OT BETUYUHBI 3aPSAJI0B U PACCTOSIHUS MEXKY TEJIaMHM).

Onektpuueckoe mnoje. Hanpsok€HHOCTh aiekTpudeckoro mnoiist. IlpuHuum
CYNEPIIO3UIINH SJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Ctpoenue aroma. IIpOoBOAHMKM W  JMDJIEKTPUKUA. 3aKOH  COXpPAHEHUSA
3JIEKTPUYECKOTO 3apsia.

DIJIEKTPUYECKHM TOK. YCJIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
HMCTOYHUKM TMOCTOSTHHOTO TOKa. JIeMCTBUS D2JIEKTPUUECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUSCKUH TOK B )KUJIKOCTSIX U Ta3ax.

Onektpuueckas  menb. Cuna  ToKa.  DJEKTPUYECKOE  HAMNPSKEHHUE.
ConpoTuBieHUEe MPOBOJHUKA. Y AEIBHOE CONPOTHBICHHE BeliecTBa. 3akoH Oma
o ydactka nend. llocnenoBarenbHoe W mapayuielbHOE  COCIMHEHHE
IIPOBOJTHUKOB.

Pabora u MOIIHOCTH JJIEKTpUYecKoro Toka. 3akoH JDxoymns—JIeHna.
DJIEKTPUYECKUE LIETIH U TTOTPEOUTENH dIEKTPUUECKOM 2Heprun B ObITy. KopoTkoe
3aMbIKaHHUE.

IloctossnHble  MarauThl.  B3aumMmogencTBHE  NOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe 1oJie. MarauTHoe 1mojie 3eMJIM 1 €ro 3HaUeHUE IS JKM3HU Ha 3emiie.
OneiT  Opcrena. Mar"auTHoe ToJ€  AJIEKTpUYECKoro Toka. I[IpuMeHneHue
3JIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MAarHUTHOTO TIOJISl HA MPOBOAHUK C TOKOM.
DJIEKTPOJABUTATEND MOCTOSHHOTO TOKa. M CHoyib30BaHWE 3IEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Onbitel @apanes. SABiaeHue 2JIEKTpOMarHuTHOM MHAYKUIuM. [IpaBuiio Jlenna.
DJIEKTPOreHepaTop. Crioco0n1 MOJTy4YEHUS AIEKTPUYECKOU SHEPTUH.
DIIEKTPOCTAHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aLus Tell.

JIBa poJia 3JIEKTPUUECKUX 3apsiJI0B U B3aUMOJICUCTBUE 3apSKEHHBIX TEJl.
YCTpOUCTBO U JEUCTBUE JIIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAST UHIYKIIHS.

3aKOH COXpaHEHUS JICKTPUUECKHUX 3aPsJIOB.

[IpoBOHUKY Y TUSIICKTPUKHU.

MoenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJISI.

M cTOYHUKH MOCTOSIHHOT'O TOKA.
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9. JleucCTBHs SJIEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKHI TOK B dKUJKOCTH.

11. I'a30BBIN pas3ps.

12. I3MepeHue CUiibl TOKa aMIIEpMETPOM.

13. I3MepeHune 3JIEKTPUUECKOr0 HAIPSKEHUS BOJIBTMETPOM.

14. Peoctar u MarasvH CONPOTUBIICHUMN.

15. B3anmoielicTBrE OCTOSHHBIX MAarHUTOB.

16. MonenupoBaHre HEBO3MOYKHOCTU Pa3/IeJICHUs M1OJFOCOB MarHUTa.



17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHHEe MArHUTHBIX MOJIEA MOCTOSHHBIX MarHUTOB.

OnbIT Opcrena.

MarauTHoe noje TokKa. DJIEKTPOMArHHUT.

JlelicTBHE MAarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEIb MTOCTOSTHHOI'O TOKA.

HccnenoBanue sBiIEHUS 2JIEKTPOMArHUTHOW UHAYKIIMH.

Onbitel Dapapes.

3aBUCUMOCTh HAIPaBJIICHUS HWHAYKIHMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBEHHUS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpITel MO  HAOMIONECHUIO DJICKTPU3AIlMK  Tel MHAYKIUMEH W TpHu
COIPUKOCHOBEHUM.

UccnenoBanne neMCTBUS DIEKTPUYECKOTO TMOJISI HA MPOBOAHUKU U
JADIICKTPUKMU.

Co6opka u nmpoBepka pabOThI AIEKTPUICCKON LIETTH TTOCTOSIHHOTO TOKA.
N3Mepenue u peryampoBaHUE CUJIBI TOKA.

N3mepenue u peryampoBaHUE HANPSIKEHHUS.

HccnenoBanne 3aBUCUMOCTH CWIBI TOKA, UAYLIETO Y€pe3 PE3UCTOpP, OT
COIPOTHUBJICHUS PE3UCTOPA U HANIPSLKEHUS HA PE3UCTOPE.

OnbIThI, J€MOHCTPUPYIOIINE 3aBUCUMOCTD BJIEKTPUYECKOTO
COINPOTUBIICHUA NPOBOJAHUKA OT €ro JUIMHBI, IUIOMAJAN MONEPEYHOrO
CEUYCHUS U MaTepuaa.

[IpoBepka mnpaBwia CIOXKEHUA HANPSHKCHUHW TMPU TOCIEI0BATEILHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

[IpoBepka mpaBwia Jjisi CWJIbl TOKa MPU TApPaJIEIbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI STEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTop.
OnpeneneHre MOUIHOCTH  3JIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pesucrope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, WIYLIETO YEPE3 JaMIIOYKY, OT
HaIIpsKEHMS Ha HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanne MarHUTHOTO B3aUMOJICUCTBUS TIOCTOSSHHBIX MAarHUTOB.
N3yyeHne MarHUTHOTO TOJISI TOCTOSHHBIX MArHUTOB TPH  UX
00BEIMHEHUH U PA3/ICIICHUN.

HccnenoBanue nercTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONbITHI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh CHJIbl  B3aUMOJEHCTBUS
KaTyIIKM C TOKOM M MarHura OT CHJIbl TOKa W HalpaBJICHUs TOKa B
KaTyLIKE.

18. I3yueHue AeiCTBYS MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue 1 u3ydeHue padoThl 3J1E€KTPOABUTATETIS.

20. U3mepenue KIIJI snekTpoaBuraTesibHOM YCTAHOBKH.

21.O0bITBl IO MCCJIEIOBAHUIO SIBJICHHUS DJICKTPOMATHUTHOW WHIYKIUU:
WCCIICIOBAHUE W3MEHEHUM 3HAYEHHS W HAMNPaBICHUS HWHIYKIIMOHHOIO
TOKa.
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Pa3gena 8. Mexannueckue siBJCHHUA.

Mexannueckoe JaBwkeHME. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBHXKEHHUS. PaBHOMEpHOE MNPAMOJIMHEUHOE
nBxkeHne. HepaBHoMmepHoe npsiMmosiHelHOe JBrkeHue. CpenHsisi U MTHOBEHHas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe TMpsiMoiiMHEWHOe naBmkeHue. (CBoOoaHOE
najgenue. OnwiTel ['anues.

PaBHOMepHOE nBHXKEHME MO OKpykHOCTU. Ilepmon u vacrora oOpaiueHus.
JlnneriHas v yriioBasi CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[Iepsoiit 3akoH HeroToHa. Bropoi 3akon Herorona. Tpetuii 3akoH HproToHa.
[IpuHIMN Cynepno3unyu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUSI CKOIbXKECHUS, CHIIa
TPEHHUS TTOKOSI, APYTHUE BUJIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTECHUS. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Bmxenune mianer Bokpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecomocTe 1 neperpysku.

PaBHOBecue matepuanbHON TOUYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJA C 3aKPETUIEHHON OChIO BpaiieHusi. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynbc tena. 3meHenne umnylibca. UMIynbc cuiibl. 3aKOH COXPaHEHHS
UMITyJibca. PeakTUBHOE IBUKEHHUE.

Mexannueckas paboTa ¥ MOIIHOCTh. PaboTa cuil TSKECTH, yIPYrocCTH,
TpeHus. CBs3b dHeprun U paboThl. [loTeHIInampHasT YJHEPTUS Tela, MOJHATOTO HaJl
MTOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHas sHeprus cxaTou npyxuHbl. Kunetnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHHS MEXaHWYECKOU
SHEPTHUH.

Jemoncmpayuu.

1. HaOnroneHne MexaHUYECKOTO JBUKEHUS TeJla OTHOCUTEIBHO PAa3HBIX Tl

OTCYETA.
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8.

9.

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

CpaBHeHue TyTed M TPACKTOPUM JBHXKEHHUS OJIHOTO W TOrO K€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBHYKEHUS.
Hccnenopanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

Haburoienue ABMKEHUS TeNa Mo OKPY>KHOCTH.

Habintoienne MexaHn4ecKux sIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM UM  YCKOPEHHOM JBW)KCHUHU
OTHOCUTEJILHO KaOMHETa (PUBHKHU.

3aBUCUMOCTh YCKOpPEHHUS Tela OT MAacChl Te€Ja W JACHCTBYIOIIEH HAa HEro
CHJIBI.

HabutoieHue paBeHcTBa CUIT TPU B3aUMOJIEHCTBUU TEJL.

M3meHeHne Beca Tena Mpu yCKOPEHHOM JBHKECHUH.

[Iepemaua uMIynbca npy B3anMOJIECUCTBUU TEI.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHHe UMITyJIbca IPU a0COIOTHO YIPYTOM B3aUMOAECHCTBUU.
Habntonenue peakTHBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTrUU PU CBOOOAHOM IaJICHUU.
CoxpaHeHHe MEXaHUYECKOW SHEPTUHU NPU JBUKEHUU Tea Mo AEHCTBUEM
IPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa I pasroHa W JAIBHEHUIIIEr0 PaBHOMEPHOTO
JBYDKEHUS TIApPUKA WA TETIEKKH.

OnpeneneHue cpeaHell CKOPOCTH CKOJIBKEHHS Opycka WM JIBHKCHHS
IIapyKa 1o HaKJIOHHOH TUIOCKOCTH.

OmnpeneneHre yCKOPEHHUS Telda NPH PaBHOYCKOPCHHOM JBMXKCHHH TIO
HaKJIOHHOM IIOCKOCTH.

UccnenoBanmne 3aBUCUMOCTH TMYTH OT BPEMEHH IPU PaBHOYCKOPECHHOM
JBIDKCHUHU 0€3 HauyaJlbHOW CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIIM TIPH PaBHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJJUHAKOBHI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHUS OT CHIIBI
HOPMAJILHOTO JaBJICHUSI.

Onpenenenue ko3 huiirieHTa TPEHUS CKOJIbXKECHHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Omnpenenenre pabOTHI CUIBI TPEHUS TPU PABHOMEPHOM JBMIKECHUU Tela
110 TOPU30HTAIILHON TTOBEPXHOCTH.



10. Onpenenenue padOTBl CHJIBI YNPYroCTH TMpU HOIBEME Tpy3a C
UCIOJIb30BAaHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.

11. I3y4yeHne 3aKkoHa COXPAHEHUS SHEPTUU.

Paznen 9. Mexannueckue KoJieOaHUS U BOJIHBI.

KonebarenbHoe asuxenne. OCHOBHbIE XapaKTEPUCTUKU KOJeOaHUN: epHo/,
4acToTa, aMIUIUTyJa. MaTeMaTuuecKuil U NpyKMHHBIN MasTHUKH. [IpeBpaienue
SHEPTUu MpH KosieOaTeTbHOM JIBMKCHHUH.

3aryxatomue  koneOanus.  BwiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoiicTBa MexaHWueckux BOJH. [IpojonibHbiE
IONepeYHble BOJIHBL. JlIMHA BOJIHBI M CKOPOCTb €€ PacIpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJIOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3Byka W BbicoTa TOHa. OTpaxenue 3Byka. MHdpa3Byk u
yIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenne kojie0aHuWil Tel IIOA AEHCTBUEM CHJIBI TSDKECTA W CHIIBI
YIPYTOCTH.

Habntonenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmroienne BBIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHCA.
Pacnpoctpanenue npo/101bHBIX U MONEPEYHBIX BOJIH (Ha MOJIETIN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AKyCTHYECKHI pE30HAHC.
ﬂaﬁopamopubte pabomul u onvimol.
1. OnpeneneHue 4YacTOThl M NEpUoJa KoieOaHM MaTeMaTH4ecKOro
MasTHUKA.

2. OmpeneneHue 4acTOThI U EPHOJIa KOJIeOaHHM MPY>KMHHOTO MasITHUKA.

3. HMccnenoBanue 3aBUCUMOCTH MEPUOIa KOJEOAHUI MOJBEMIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH Meproa KojieOaHUM MPYKMHHOTO MasiTHUKA
OT MaccChl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH IepUoAa KoJeOaHUM rpysa, MOJBEUICHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OmbITBI, JAEMOHCTPUPYIOIIME 3aBHCHUMOCTh  TepuoAa  KoJebaHui
NPY>KUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHusi CBOOOIHOTO MafCHUSI.

Pasznes 10. D1eKTpOMAarHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
AJIEKTPOMArHUTHBIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHHe
AJIIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.
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DnekTpoMarauTHas npupoga ceta. CkopocTh cBeTa. BoiiHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBA 3JICKTPOMAarHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. W3y4yeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0O MOOHIIBHOTO

TenedoHa.
Pa3nen 11. CBeToBbIe IBJICHHUS.
JlyueBas  momenp  cBera.  Mcrounuku — cBeta.  I[IpsmonuHeiriHoe

pacnpoctpaHeHue ceera. 3atMenus ConnHna u Jlynel. Otpaxenue ceta. [lnockoe
3epKayio. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBera. [loaHoe BHyTpeHHEE
OoTpakeHue cBeTa. VCrnonb30BaHWE TIOJHOTO BHYTPEHHErO OTpPaXXEHUs B
ONTHYECKUX CBETOBOJAX.

Jlunza. Xonm sywedt B nuH3e. Onrtuyeckas cucreMa (oToarnmapara,
MHUKpPOCKOINIa M Teseckona. ['Ja3 kKak onTudeckas cuctema. binM3opykocTs U
JAIbHO30PKOCTb.

Paznoxenue Oemoro cBera B cmektp. OmbiTel Hptorona. Crokenue
CIIEKTPAJIbHBIX LBETOB. J(Hcnepcus cBera.

Jemoncmpayuu.

[IpsiMmonuHetHOE pacpOCTpaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonydenne n300pakeHuii B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cpera.

ONTHYECKUN CBETOBO/I.

Xox ydeil B coOMparomieil JInH3e.

XO0J Iy4yel B pacCEenBaIOIIEH JINH3E.

[Tonyuenue n300pa>keHUii ¢ TOMOIIBIO JIUH3.

9. Ilpunuun nefictBus Qoroamnmnapara, MUKPOCKOIIA U TEJIECKOIA.
10. Monens riasa.

11. Paznoxenue 6enoro cBera B CIEKTP.
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12. [lonmy4yenune 6emoro cBeTa MpH CIOKEHUH CBETAa Pa3HBIX I[BETOB.

Jlabopamopnsie pabomul u onvimol.

1. HMccnenoBanue 3aBUCHUMOCTH yTIJIa OTPa)XEHMsI CBETOBOTO Jiydya OT yIja
IajgcHus.

2. V3ydeHne xapakTEPUCTUK N300PKCHUS MPEIMETA B TUIOCKOM 3EpKajie.
HccnenoBanue 3aBUCUMOCTH yIJla IPEJIOMIIEHHS] CBETOBOTO Jiyda OT yIJja
[MaJ€HUS Ha TPAHUIIE «BO3YX—CTEKIION.



4. Tlomydenue nu300pakxeHUI C MOMOIIBIO COOMPAIOIIIEH JTUH3HI.

5. Omnpenenenue (HOKYCHOTO PACCTOSIHUS U ONTUYECKOM CHIIbI COOMparoIei
JIMH3HI.

6. ONBITHI O Pa3IOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OnBITEI IO BOCIPHUATHIO IIBETA IPEJAMETOB NMPH UX HAOIIOICHHH Yepes
IIBETOBBIC (PUITHTPHI.

Pa3znen 12. KBaHTOBbBIE SIBJIEHHS.

Omneitel Pe3epdopna u muianerapHas mojenb atoma. Monens aroma bopa.
Hcnyckanune u nornomeHue ceeta aroMoM. KBaHThI. JInHEeYaThIe CIIEKTPHI.

PamnoaktuBHOCTH. Anbda, O6eta- 1 ramma-uzinydeHus. CTpOCHHE aTOMHOTO
anpa. HykioHHas wmojaenb aroMHoro sapa. HM3orombl.  PaguoakTuBHBIE
npeBpatieHus. [lepuon nonypacnaaa aTOMHBIX SIAEP.

SnepHble peakuuu. 3aKOHBI COXPAaHEHHS 3apsiAOBOIO M MAacCOBOTO YHUCEIL.
OHeprusi CBs3M aTOMHBIX saep. CBs3b MacChl W SHEPruu. Peakium cuHTE3a U
nenenus snaep. Uctounuku sneprun CostHIA U 3BE3 .

SnepHas sHepreTuka. JleCTBUS paguOAKTUBHBIX M3TYYEHUM Ha >KUBBIC
OpTraHU3MBI.

Jemoncmpayuu.

CnekTpbl U3TyYEHUS U TTOTJIOMICHUS.
CnekTpsl pa3IuyHbIX Ta30B.

CnekTp Bogopo/a.

Habmronenue tpexoB B kamepe BuibcoHa.
Pabora cuéTunka HOHU3UPYIOIIUX U3ITYYEHUH.
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. Peructpanus u3nydeHus NpupoIHbIX MUHEPAIOB U MPOTYKTOB.

JIaﬁopamoprle pabomul u onvimeol.

1. HaOmnrogeHue CIUIONIHBIX U TMHEHUATHIX CIIEKTPOB U3ITYUYCHHUS.

2. HccnenoBanue TpeKOB: M3MEPEHHE SHEPTUU YACTULIBI MO TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. U3mepenue pagnoakTuBHOroO (hoHa.

IHoBTOPUTEIHLHO-0000 AU MOTYJIb.

[ToBTOpHUTENHHO-00001IAIONTNIT MOy TIPEIHA3HAYECH JJISl CHCTeMAaTHU3aluN
U 0000IIeHUsT  TMPEIMETHOTO  COAEpXKaHUST UM ONbITa  JEATEIbHOCTH,
IPUOOPETEHHOTO TIPU M3YUYEHUH BCETO Kypca (PU3MKH, a TAK¥KE /I TOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00ydaromuxcs,
BBIOpPABILIKMX 3TOT yUEOHBIN MpeaMerT.

[Ipn u3ydeHun AAHHOTO MOJIYJIA PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BHIBI
JeSITeIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIIEYUBACTCS AOCTHKEHHUE MPEAMETHBIX U
METANpeJMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHus, GopMmupyercs
€CTEeCTBEHHOHAY4YHass TPAaMOTHOCTb: OCBOCHHE HAay4YHBIX METOJIOB HCCIEAOBAHUS



SBJICHUM TPHUPOIbl M TEXHUKHU, OBJIAJICHUE YMEHUSIMHU OOBICHATh (PU3NUYECKHE
ABJICHUS, TPUMEHSAS TMOJy4YEHHbIE 3HAHWS, pemaTh 3aJadyd, B TOM YHCIIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpruHUIMNIMANBEHO AEATEIBHOCTHBIA XapaKTEP IAHHOTO pa3jena peain3yercs
3a Ccu€r TOro, 4To OOydYarolluMecs BBIMNOJHSIOT 3aJaHusi, B KOTOPBIX UM
npeaJiaraeTcs:

Ha OCHOBE TIOJYYCHHBIX 3HAHUM pacro3HaBaTh M HAYYHO OOBSICHATH
dbu3uYecKUe SIBJICHUS B OKPYKarOLIEl MPUPOJI€ U MOBCEIHEBHON KU3HU;

UCIIOJIb30BaTh HAYUHbBIE METO/bI UCCIAEAOBAHUS (DU3UUECKUX SBICHUN, B TOM
YUCIIe U1 POBEPKH TMIIOTE3 U MOJIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HanboJee BaXXKHBIX JOCTHUKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HATPUMEP, MPAKTUYECKOTO UCITOIB30BAHUS PA3TUYHBIX HCTOYHUKOB
SHEPTrUM HA OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
DHEPIUMU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

N3yuenue (pu3mku Ha ypoBHE OCHOBHOTO OOLIEro 0Opa3OBaHMs HAIPABICHO

Ha JOCTIKCHHUE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pe3yJIbTaTOB.

B pesynbrare usyuenust GpuU3NKM Ha YpOBHE OCHOBHOTO OOIIEro 00pa3zoBaHus

y oOyuarorierocss 0yayT copMHUpOBaHbI CIEAYIONINE TUIYHOCTHBIC PE3yJIbTaThl B

YacTH:

e 1) maTpuoTH4YE€CKOr0 BOCIIUTAHUSA:

e - IPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOM
bu3nuecKoil HayKH;

e - [ICHHOCTHOE OTHOILICHHE K JOCTHKEHUSM POCCUUCKUX YUEHBIX-(DU3UKOB;

e 2) rpa:xKJIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

e - FOTOBHOCTbH K aKTUBHOMY YUYacCTHIO B OOCYKJICHUH OOIIECTBEHHO 3HAYNMBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bus3uKuy;

e - OCO3HAHHUE BAXHOCTU MOPATBHO-ITUYECKUX MPHUHIIMIIOB B JIESITEIHHOCTH
YYEHOrO;

e 3)3CTEeTHYeCKOro BOCIUTAHMS:

e - BOCHPUATHE ICTETHUECKUX KAYECTB (PU3MYECKON HayKu: €€ TapMOHUYHOTO
MMOCTPOCHMUSI, CTPOTOCTH, TOUHOCTH, TJTAKOHUYHOCTH;

* 4) HEHHOCTH HAYYHOI'O MMO3HAHUS:

e - OCO3HAHHWE IIEHHOCTH (U3MYECKOM HAYKW KaK MOIIHOTO WHCTPYMEHTa
[I03HAHHUSI MHUPA, OCHOBBI PA3BUTHUS TEXHOJOTMHM, BAXKHEUILEH COCTaBIISIOLIEH
KYJbTYPBI;

e - pa3BUTHME Hay4YHOW JIFOOO3HATENLHOCTH, MHTEpeca K MCCIIEeI0BATEIbCKON
JIETENbHOCTH;

e 5) <¢opmupoBaHus  KyJbTYPbl 3I0pPOBbSi M  3MOLHUOHAJIBLHOIO
0J1aronoJIy4ns:

e - OCO3HaHUE IIEHHOCTH Oe30macHOro ooOpas3a >KHU3HU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHpPE, BAXXHOCTU NPaBWJI OE30MaCHOTO TOBEJCHHS Ha
TpaHCIOpPTE, Ha JI0pOrax, C AIEKTPHUYECKUM U TEIUIOBBIM 00OpY/IOBaHHEM B
JIOMAIIHUX yCIIOBHSIX;

e - chopMHpPOBaHHOCTh HaBbIKa peQUIEKCUM, MPU3HAHUE CBOEro IIpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYyroro YeJIoBeKa;

e 6) TPYA0BOrO BOCIIUTAHMS:

e - AKTMBHOE YYacTU€ B pEHICHUM NPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNpHOM  OpraHM3aluu, Topoia, Kpas) TEXHOJOIMYECKOH U



COITMAJILHON HAIpPaBJIICHHOCTH, TPEOYIOMMX B TOM 4YHCIE W (PU3MUESCKUX
3HAHUM;

e - UHTEPEC K MPAKTUYECKOMY M3YUCHHIO MPOdeCcCHil, CBI3aHHBIX C (PUBUKOM;

e 7)3K0JOrM4eCKOro BOCIIMTAHUS:

e - OpHCHTAIUMSA HAa NMPUMEHEHHE (PU3MUECKUX 3HAHUK JUIS PEIICHHUS 3a1ad B
o0JlacTH OKpY’Kalolllel Cpeapl, IUIAHUPOBAHUS IIOCTYNKOB W OICHKH HUX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPYKAIOIIEH CPeIbl;

e - OCO3HAHUE TJIO0AJTBHOTO XapaKTepa KOJOTMYECKUX MPOOJIeM M MyTed uX

pELICHUS;

e 8) aganTanuum K M3MEHSIIOIIUMCH YCJOBHSIM COLMAJIBLHON W NPHUPOIHOH
cpeabl:

e - MOTPEOHOCTH BO B3aMMOJECUCTBUMU TIPU BBITIOJHEHUU MCCIIEAOBaHUN U
MPOEKTOB (DU3UYECKOW HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
JIPYyTUX;

e - TIIOBBIICHWE YPOBHS CBOEM KOMIIETEHTHOCTM 4Ye€pe3 NPAKTUYECKYIO
JEATENIbHOCTD;

e - MOTPEOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4yucie (HOPMYITUPOBAThH
UJICH, TIOHATHS, TUTIOTE3BI O (PU3UIECKUX 0OBEKTAX U SIBICHUSIX;

e - OCO3HaHHE JePHUIIUTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00JIaCTH
bu3uKy;

e - IUIAHMPOBAaHUE CBOCTO Pa3BUTHSA B MPUOOPETCHUU HOBBIX (DH3UUCCKUX
3HAHUI;

e - CTpPEMJICHUE aHAJM3UPOBATH U BBISIBIIATH B3aUMOCBSI3H MIPUPOIBI, 0OIIECTBA U
HPKOHOMUKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (U3HUECKUX 3HAHUM;

e - OIICHKAa CBOMUX JIEUCTBUM C YYETOM BIMSHUS HAa OKPY’KAIOIIYIO CpELNy,
BO3MOYKHBIX TJIOOQIBHBIX TIOCEACTBUH.

METANIPEIMETHBIE PE3YJIbTATbBI

B pesynpraTe ocBOeHHS TporpamMmbl M0 (U3MKE HAa YPOBHE OCHOBHOTO
ob1iero oopa3zoBanus y oOydJaromierocs: 0yayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIFOYAOIIKE MTO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbBIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIBbHBIC  Y4eOHBIC  JCHCTBHUSA,  PETYJATHBHBIC
yHUBEpCAIbHBIC yICOHbIE TCUCTBUSI.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Ba3oBble Jijoruueckue AeiicTBUA:
e BBIBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB
(s1BIEHUN);



YCTaHaBIMBATh CYLIECTBEHHbIN NMPU3HAK KJIACCU(PUKALUN, OCHOBAHUS IS
000011IeHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHUBOPEUHS B paCCMaTpPUBAEMbIX (paKTax,
JAHHBIX U HAOIOICHUAX, OTHOCAIINXCSA K (PU3UUECKUM SIBIICHUSM;
BBISIBJISITH  ITPUYMHHO-CJIEICTBEHHBIE CBSI3M NPU H3YyUYEHUU (PUIUUECKUX
SIBIICHUI ¥ MPOIIECCOB, JIeJaTh BHIBOJABI C MCIIONH30BAHUEM JIEAYKTHBHBIX
Y WHAYKTHBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKUX BEJIMYUH;

CaMOCTOSITENIbHO BbIOMpaTh CHOCOO pemieHus yueOHOW —Qu3udecKkon
3aau (CpaBHEHHE HECKOJIbKMX BapMaHTOB pEIICHHUs, BHIOOp HaumbOosee
MIOJTXOJISIIIETO C YYETOM CaMOCTOSITEIPHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble uccienoBarebCKue 1eCTBUA:

WCIIOJIB30BATh BOMIPOCHI KaK UCCIIE0BATEIIbCKUN HHCTPYMEHT TTO3HAHMS,
MIPOBOJIUTH 10 CAMOCTOSITEIHHO COCTABIICHHOMY TIJIaHY OIIBIT, HECJIOKHBIN
bu3HUecKuil IKCIEPUMEHT, HEOOJIBIIOE HUCCIEAOBaHHE (PU3UUYECKOTO
SIBIICHUS;

OIICHMBAaTh Ha TMPUMEHUMOCTh ¥  JOCTOBEPHOCTh HH(OPMAIIHIO,
TIOJTYYCHHYIO B XOJI€ CCIICIOBAHUS MU SKCIIEPUMEHTA;

CaMOCTOSTENbHO (OPMYITHPOBATH 0OOOIICHHS W BBHIBOJBI MO pe3yIbTaTamM
IPOBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHHS,

IIPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIee pa3BHTHE  (DHU3NICCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKEHHS 00 X Pa3BUTHU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanmueii:

IPUMEHATh Pa3jIMyYHble METO/bI, MHCTPYMEHTBI U 3aIpOChl IIPU MOUCKE U
orOope MHGOPMAIMK WIM JAHHBIX C YYETOM MPEIIOKEHHON ydeOHOU
dbu3nYecKoil 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMYHbIX BUJOB U (JOPM IpeICTaBICHMS;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMaJbHYI (OpMYy HpEICTaBICHUS
uHoOpMalMl W WUIIOCTPUPOBATh pelIaeMble 3aJadd  HECIOKHBIMU
CXeMaMH, IuarpaMMaMu, HHOU TpadUKoi U X KOMOMHALIUAMHU.

KoMMyHUKATHBHbIE YHUBEpPCAJIbHbIE YYeOHbIE 1eliCTBUS:

B XOJIC OOCYXICHHUS Y4eOHOro MarepHuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT ¥ IPOEKTOB 3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMbI U
BBICKA3bIBaTh HJCH, HAIICIICHHBIE Ha PEIICHWE 3aJadd W TMOAJACpKaHUE
0J1arokeaTeIbHOCTH OOIICHUS,

COTIOCTABJISATh CBOW CYXXICHHS C CYXICHHSIMH JIPYTHMX YYaCTHHKOB
Jauanora, OOHapyKUBATh Pa3InIUe M CXOACTBO IMO3HIIHH;



BBIPAXKaTh CBOKO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJIUYHO MPEICTABIATh PE3YIbTaThl BBIMOJHEHHOTO (PU3NYECKOTO OIbITa
(9KCIIepUMEHTa, UCCIIeI0BaHus, IPOCKTA);

MMOHMUMAaTh W  HCHOJIb30BaTh  MPEUMYIIECTBA  KOMAaHOHOM U
WHIUBUIYAIbHOW palbOThl TpPU PEIICHUH KOHKPETHOW (u3mdeckoin
poOJIeMBI;

MPUHUMATh 1IEJIM COBMECTHOM AEATEIIbHOCTH, OPTaHU30BBIBATH JICUCTBUS
no e€ JOCTHXKEHHMIO: pacHpelesTh pPOJu, OOCYXIaTh Ipolecchl U
pe3yNbTaThl COBMECTHOM paboThl, 00001I1aTh MHCHHSI HECKOJIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsI KAYECTBEHHOTO PE3yJibTara o
CBOEMY HAINPABJICHUIO M KOOPJIWHHPYS CBOM JEUCTBUS C JAPYrUMU
YJIEHAMU KOMAaH/Ibl;

OIICHMBAaTh KA4YECTBO CBOEro BKJIaJia B OOIIUA MPOAYKT IO KPUTEPUSIM,
CaMOCTOSTENIEHO CHOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBepCAJbHbIC YUeOHbIE [1eiiCTBUSA

Camoopranusanus:

BBISIBIISITh TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOIIHUX
JUI pelieHus (GU3NIecKux 3HaAHU;

OPHUEHTHPOBATbCS B  Pa3IU4HBIX MOAXO0JAaX MPUHATHS  pEUICHUN
(MHOUBUYaJbHOE, NMPUHATHE pPELIEHUS B IpyNIe, NPUHATUE pEIICHUN
rpynmnoi);

CaMOCTOSTENIbHO COCTABJIATh aJTOPUTM pEIICHUs (PU3UUECKOM 3a/1auu WU
IUTaHa HMCCIEAOBAHUSA C Y4ETOM HMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBATh IIPEIJIaracMble BAPUAHTHI PELICHUM;
Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYAIlMU U MpeAJiarath 1jiaH e€ U3MEHEHUS;
OOBSICHATh  MPUYUHBI  JTOCTHXKEHUSI  (HEOCTUKEHHUS) PE3yJbTaTOB
NEeSITeILHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBHI B JICATEIBLHOCTh (B TOM YHWCJE B XOJ BBIIOJHEHUS
(GU3UYECKOr0  HCCIEIOBAaHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, HM3MEHUBILIUXCS CUTyallud, YCTAHOBJICHHBIX OIIUOOK,
BO3HUKIIUX TPYAHOCTEW;

OIICHMBAaTh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBHIM;

CTaBUTH ce0d Ha MECTO JIPYroro YeJOBeKa B XOJ€ CHopa WM AUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYroro;
MPU3HABATh CBOE MPABO Ha OMMOKY MPHU perieHUuU (PU3NIECKUX 3a/1a4 WU
B YTBEPKIEHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTrOTO.



INPEAMETHBIE PE3YJIBTATBI

K xon1y oOydenus B 7 kjiacce npeMeTHbIE pe3yJbTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCTIOJIb30BaTh ~ TOHATHS: (PU3WYECKHMEe W  XUMHYECKHE  SIBJICHWS,
HAOJIIOICHUE, DKCIIEPUMEHT, MOJENb, TUIOTE3a, €AUHUIBI (DU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBI)KEHUE (paBHOMEPHOE,
HEPaBHOMEPHOE, NPSIMOJIMHEMHOE), TPACKTOpHUs, paBHOACHCTBYrOIIAsA
cuna, nedopmanms (ympyras, IJIacTUYecKas), HEBECOMOCTb,
COOOIIAIOIITUECS COCY/IBI;

paznuyath siBneHus (Auddy3us, TEII0BOE IBM)KEHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JIBIDKCHUE, HEPAaBHOMEpPHOE  JIBUXKEHUE, HWHEpLHUs,
B3aWMOJICMCTBUE TEJI, PABHOBECHE TBEPJIBIX TEJI C 3AKPEIUIEHHOM OCBHIO
BpallleHUsI, TMepeaada AaBieHUsT TBEPABIMH TEJNaMU, XUIKOCTSIMU U
razamy, armMocdepHoe JaBlieHWEe, IUIaBaHUE TeJ, [PEBpAIICHUS
MEXaHUYECKON PHEPruu) Mo OMUCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OTBITOB, IEMOHCTPUPYIOIIHNX JTaHHOE (PU3UUECKOE SBJICHUE;
pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3WYECKUX SBICHUUA B
OKpY’KalolleM MHpEe, B TOM 4YHCIe (U3MYecKue SBICHUS B TPHUPOJIE:
IPUMEPBI JBMKEHHUS C Pa3IMYHBIMH CKOPOCTSIMU B JKMBOW U HEXKUBOU
Npupojie, NCUCTBUE CWJIBI TPEHUS B TMPUPOJEC U TEXHUKE, BIIHMSHUE
aTMOC(EepHOIo JaBJCHUS Ha KUBOW OpPraHU3M, IJIaBaHHUE PBIO, phlYaru B
TeJIe YeJIOBEKa, MPU 3TOM NMEPEBOAUTH MPAKTUYECKYIO 33/1ady B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) HU3HUUECKUX SBICHHM;
OMUCHIBATh U3YUYCHHBIE CBOMCTBA TeN U (U3UUECKUE SBJICHUS, UCIIONb3YS
¢dbuznyeckre BEJIMYUHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIa TSKECTH, BEC
Tella, Cuja TPEeHUs, AaBliecHHWEe (TBEPAOTrO Teia, >KUJAKOCTH, Tasza),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYeCKas paboTa, MOUIHOCTb, IJIEYO CHIIBI,
MOMEHT CWIbl, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHHU3MOB,
KMHETUYECKass W TMOTEHIHalIbHAs YHEPTHsi), MPU OMHCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MUECKUH  CMBICT  HUCIOJB3yeMBIX  BEJIMYWH, WX
0003HaueHUA W EIUHMIBI (U3MYECKUX BEIWYUH, HAXOAUTHh (DOPMYIIHI,
CBA3BIBAIONIUE JAHHYIO (PU3UYECKYI0 BEJIMYHMHY C JAPYTHUMH BEIUYHMHAMM,
CTPOUTH TpaUKK U3yUEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYMH;
XapakTepu30BaTh CBOWCTBA Tes, (U3WYECKUE SBICHUS U TMPOIIECCHI,
UCIIOJb3Ys MpaBUiia CJIOXKEHUs CUJl (BAOJb OJTHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBuiIo paBHOBecus pbrdara (0510ka),



«30JI0TOE€ MPABUJIO» MEXaHUKH, 3aKOH COXPAHEHHS MEXaHWYECKON
OHEPruu, MpU HTOM JaBaTh CJIOBECHYIO (OpPMYIHUPOBKY 3aKOHAa U
3aMKChIBATH €T0 MATEMATUUYECKOE BhIPAKEHUE;

OOBACHATH (PU3UYECKUE SIBJICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud M[PAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE HU3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemarh pacu€THhle 3aJadyd B |—2 JEWCTBHUS, HCHOJIb3Yys 3aKOHBI U
(dopMyIibl, cBsI3bIBAOLIME (DU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHajIu3a
YCJIOBHS 3a/1a4y 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3HUUECKUE
BEMYUHBI B (DOPMYJIBI U TMPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHBIE, HEOOXOIUMBIE JJI1 pEUIeHUs 3a/1ad, OLIEHUBATh PEATHUCTHYHOCTh
MOJIYYCHHOU (PU3NIECKON BETUIHHBL;

pacrno3HaBaTh MpoOOJEeMBbl, KOTOpPbIE MOXKHO PELIUTh MpPU MOMOIIU
(bu3HYEeCKUX METOJI0B, B OITMCAHUU UCCIIEIOBAHUS BBIIEISAThH IPOBEPSIEMOE
npeanoioxkenue  (TUmoresy),  pa3idyaTb U MHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJIbTaT, HAaXOJUTh OIIMOKM B XOAE OMNbITa, J€JaTh
BBIBOJIBI IO €T0 PE3yJIbTaTaM;

IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (U3MYECKUX SBICHUM  WIU
bu3nuecKux CBOICTB TeN: bopMyIupOBaThH poBepseMbIe
IPEANOI0KEHUs, COOMPATh YCTAHOBKY U3 MPEMAJIOKEHHOTO 000pyA0BaHMS,
3aIlMChIBaTh XOJI ONbITa U (POPMYITHPOBATH BHIBOJIBL;

BBINIOJIHATD MPSMbIE W3MEPEHMSI PACCTOSHUSA, BPEMEHM, MAacChl Tea,
00bEMa, CcHUIIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U
nu(ppOBBIX MPUOOPOB, 3aMUCHIBATH I[IOKA3aHUS MPUOOPOB C YUETOM
3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJNUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3HUECKON BETUYHUHBI OT
JIPYrol € HCIIOIB30BAHUEM IMPSMBIX HM3MEPEHUM (3aBUCHUMOCTH IIyTH
PaBHOMEPHO ABMKYUIIETOCs Tela OT BPEMEHM JBH)KCHHUS TENA, CHUJIBI
TPEHUS CKOJILKEHHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CWJIbI TPEHUS OT IJIOIIAAU CONPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YUIMHEHHS NPYXKUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00BEMA
NOTPYKEHHON YacCTH Te€Ja U OT IUIOTHOCTU XKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTHU TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPYKEHO TeJO, YCIOBUN
IJIaBaHUsl TEJ, YCJIOBUU paBHOBECHs pblyara U OJOKOB), Y4acTBOBaTh B
IUIAHUPOBAHUM Y4YEOHOrO MCCIEIOBAaHUS, COOMpaThb YCTAHOBKY U
BBIMOJIHATh W3MEPEHUs, Clenys MPEeAIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl TMOJYYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHJIE



NpeIOKEHHBIX Tabnull U TrpaduKoB, AeNaTh BBIBOJBI MO pe3yjibTaTaM
UCCJIeIOBAaHNUS;

NPOBOJNTH KOCBEHHBIC HU3MEpeHHs] (PU3MYECKHX BEIMYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teja, CUla TPEHHS CKOJBKCHHS,
JaBJI€HWE  BO3/yXa, BbITAIKUBAIOUIas CWia, JEHCTByIOIas  Ha
NOTPYKEHHOE B JKUIKOCTH TeNO0, KOAI(DQPHUIMEHT TMOJE3HOTO JEeUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKCHHOW WHCTPYKIUU: TIpU
BBIMIOJTHEHUH HW3MEPEHU cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUCHNE UCKOMOW BEJIMYHHBI;

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU paboTe ¢ 1a60paTOPHBIM
000opyI0BaHUEM;

yKa3bIBaTh TPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JMHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
pblYar, HOJABMKHBIA U HETIOABUKHBIN OJIOK, HAKIIOHHAS TJTIOCKOCTB;
XapaKTepu30BaTh MPUHIUMBl JAEWCTBUA H3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha HMX omnucaHus (B TOM 4YHUCIE:
NOJIINITHAKY, YCTPOWCTBO BOAOIPOBOJAA, TUIPABIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEP, OPIIHEBON HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
0 CBOMCTBaxX (M3MUECKHUX SIBJICHUN U HEOOXOAMMBbIC (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOJIUTH  MpUMEpPbl  (HAXOAWTh  WHGOpPMALMIO O  MPUMEpax)
NPAaKTHYECKOTO HCIOJB30BaHUs (DU3MUECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 0€30MacHOCTU MPH OOpaIleHHUH C MPUOOpamMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3/I0pOBbS U COOIIOACHMS
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY KAIOIIIEH Cpejie;

OCYLIECTBJISATH OTOOp HCTOYHUKOB HHpopMauuun B HHTepHere B
COOTBETCTBHUH C 33J]aHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIITUXCS
3HAHUA ¥ TYTEM CpPaBHEHUSA PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMAIMIO, KOTOpas SIBISIETCS MNPOTHUBOPEYMBOM WM MOXKET OBIThH
HEJ0CTOBEPHOM;

UCTIOJB30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEpaTypy (PHU3MUECKOro COACpX aHHs, CIPAaBOYHbIE MaTEepUAIbI,
pecypcebl cetu MHTepHeT, BiageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHEe MUChbMEHHBIC M YCTHBIE COOOINEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB WMH(pOpMannu (HU3NIecKOro CoAepKaHus, B TOM
qyclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHHUS O pe3yJbTaTax MPOEKTOB
WIN Y4YeOHBIX HCCIEIOBaHUM, MHpPU H3TOM TIPaMOTHO HCIIOJIb30BATh



W3YYCHHBIM TOHSATUUHBIM ammapaT Kypca (QU3UKH, COMPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBHITIOJTHEHUU YYEOHBIX MPOEKTOB M HCCJIEAOBAHUN pacrpenessTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4yaMu,
CIEIUTHh 3a BBIIOJIHECHHEM IUIAHA JEUCTBUM, aJE€KBATHO OLICHUBATH
COOCTBEHHBIM  BKJIaJl B  JIEITENIBHOCTh  TPYMINbl,  BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xonny oOydenus B 8 kiiacce npeMeTHbIE pe3yJbTaThl HA 0A30BOM YpOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCS YMEHHI:

HCTIOJIb30BATh MOHATHS: MAacCa U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKCHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUS BEILIECTBA, KPUCTAIIUUECKUE U
aMmop¢HbIe Teja, HACHIIIEHHBIH W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/yXa, TEMIIeparypa, BHYTPEHHSS DSHEPIUs, TEIJIOBOW JBHUIATENb,
AJIEMEHTAPHBINA SJICKTPUYECKUM 3apsiJl, SJIICKTPUYECKOE IM0JI€, TPOBOJIHUKHU
Y INBJIEKTPUKU, IIOCTOSIHHBIN AJICKTPUYECKHUN TOK, MATHUTHOE TOJIE;
paznuuarh SBJICHUS (TEIUIOBOE pacIIMpeHHEe M CXKaTHe, Teruionepesaaya,
TEIUIOBOE PABHOBECHE, CMAaUMBAaHUE, KAIIWUIAPHBIC SIBICHUS, UCIIAPEHUE,
KOHJICHCAIUsl, IUIaBJICHUE, KpUCTauiM3anus (OTBEpJEBAHUE), KUIIECHUE,
Terionepeaaya (TErI0npPOBOIHOCTb, KOHBEKIIHS, H3JIy4YeHue),
AIIEKTPU3AIUS TEJl, B3aUMOJICHCTBUE 3aPSIIOB, NCHUCTBUS AJIECKTPUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKAaHUE, B3aUMOJICUCTBUE MArHUTOB, JICHCTBUE
MarHMTHOTO MOJIsl HAa TMPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS UHIYKIIHS )
[0 ONHUCAaHHID UX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3UUECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3MYECKUX  SBJICHUM B
OKpYy>XKalollleM MHUpE, B TOM 4ucjie (u3nuecKkue sBJICHUS B MPUPO/IE:
MMOBEPXHOCTHOE HATSHKECHUE W KANWUISIPHBIE SBICHUS B IPHUPOJE,
KpUCTAJIbI B mpupoje, uzinydeHue CoJiHIa, 3aMep3aHhe BOJIOEMOB,
MOpCKHe Opu3bl, 0Opa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJIEKTPUUCCKUE
ABJICHUSI B atrMocdepe, dIESKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emui, Jpedd MoIOCOB, pOJIb MArHUTHOTO TOJISL JJis >KU3HU Ha
3emiie, OJNSIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3NUSCKHUX
SIBJICHUM;

ONUCHIBATh M3YYCHHBIEC CBOMCTBA Tel U (U3UYECKHUE SBJICHUSI, UCIIOJIB3YS
dbu3uYecKre BETWYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHs], KOJTUYECTBO
TEIUIOTHI, YJENIbHAsA TEIUIOEMKOCTh BELIECTBA, YJEJbHAsA TEIUIOTA
IJIaBJICHUsI, yJAENbHAs TEIUIoTa MapooOpa3oBaHMs, yACHbHAs TEIUIOTa
CrOpaHMsl TOIUIMBA, KOA(POUIIMEHT TOJIE3HOTO JICUCTBUSA TEIUIOBOU



MAalllMHbl, OTHOCUTEJIbHASl BIAXHOCTh BO31yXa, JJICKTPUUYECKHU 3aps,
CUJIa TOKA, DJIEKTPUYECKOE HAIPSKEHHUE, CONPOTHBJIEHUE IPOBOJHUKA,
yAeJIbHOE  CONpPOTUBIEHUME  BelllecTBa, paboTa W MOIIHOCTh
AJIEKTPUYECKOTO TOKa), TMpPU  ONHCAHUU TMPABUIBHO TPAKTOBATH
(bu3HYEeCKUil CMBICT UCIOJIb3YyEeMbIX BEIWYMH, 0003HAUCHUS W EIUHUIIBI
bu3MUeCKUX BEIMYMUH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIINE JIAHHYIO
GU3UYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH TpaduKu
M3YUYCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJIUYUH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WYECKHUe SBICHUS U IPOIIECCHI,
UCIIOJb3Ys. OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KMHETUUECKON TEOpUun
CTPOCHHUS BEIIECTBA, MPUHIIMII CYNEPHO3UIIMU TMOJeH (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHUs 3apsiia, 3akoH OMa sl yyacTKa IEenu, 3aKOH
JIxoyna—JleHna, 3aKOH COXpaHEHMS DJHEPIUM, IpU OTOM JaBaTh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA WM 3aMKCHIBATh €0 MaTEMaTHYECKOE
BBIPAKEHUE;

OOBACHATH (U3MUECKUE TPOLIECCHl U CBOMCTBAa Tel, B TOM 4YHCIIE U B
KOHTEKCTE CUTyallMi MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISIBISATH
MPUYUHHOCIIEACTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOrM4eCcKUX
IaroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKUX SIBICHHM,
(bu3HYEeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THbIC 3aJauyd B 2-3 JEHCTBUS, HCMOJB3ys 3aKOHBI H
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BEIWYMHBI: Ha OCHOBE aHallu3a
YCJIOBUSl 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBUE, BBISBISATH HEIOCTATOK
JMAHHBIX JUIS  pEIIeHUs] 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HeoOXonuMble JUisi €€ penieHusi, MPOBOAUTH Pacu€Thl U CPAaBHUBATH
MOJIy4Y€HHOE 3HaYeHue (PU3NUECKON BETMYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJEMBI, KOTOPhIE MOXHO PEHIUTh MPU TOMOIIH
(bU3HYEeCKUX METOOB, WCIOIb3Ysl OMHCAHWE WCCIICIOBAHUS, BBIICIATH
MPOBEPSIEMOE  MPEAIOJIOKEHHE, OLEHUBATh IPABUIBHOCTh MOPSAKA
MIPOBEJEHUS HCCIIEI0BaHUs, J€NaTh BBIBOIBI;

MPOBOJAUTH OMBITHI 1O HAOMIOJEHUIO (U3UYECKUX SIBJICHUUA WU
(bU3UYECKUX CBOMCTB Tell (KanWJUISIPHBIC SIBICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIEepaTyphl, CKOPOCTU MPOIIECCa OCTHIBAaHUS U
HarpeBaHUs MpPH U3IYYEHUH OT IIBETa U3Iydaroliew (moriomnaromne)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TeMIEPaTypbl KUIKOCTU U
mion@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3AlMs TEl U B3aUMOJCHCTBUE
ANEKTPUYECKUX 3aps0B, B3aUMOJICUCTBUE IMOCTOSIHHBIX MAarHUTOB,
BU3yaJlM3allksl MAarHUTHBIX TIOJIEMl TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHuTHOTO MOJII Ha MNPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,



CBOMCTBa DJIEKTPOJABUTATENI TIOCTOSHHOTO TOKa): (OpMyJIUpOBAThH
poBepsAEeMbIe MPEINOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIAJIOKEHHOTO
000py10BaHUsl, ONUCHIBATH X0/ OTbITa U (POPMYITUPOBATH BHIBO/IBI;
BBITIOJIHATh ~ MOPSIMbIE  U3MEPEHUS  TeMIEpaTypbl,  OTHOCUTEIbHOMU
BIIQXKHOCTU BO3AyXa, CHUJIbl TOKAa, HAIPSIKEHUS C UCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U JATYUKOB (DU3MYECKUX BEJIMYMH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COIIOTHOMN MOTPEIIHOCTH;
MPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3UUECKO BEJIMUUHBI OT
JIpYyrol C UCHOJb30BAaHUEM TMPSIMBIX H3MEpPEHUU  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUJIMHBI, IUIOIIAJUA TONEPEYHOIO
CEUYEHHU U YAEIBHOTO CONPOTUBIICHHS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UIyIIETO uepe3 IMPOBOAHUK, OT HAaNpsHKEHHsT Ha  IPOBOJHHKE,
UCCJIEIOBAHUE TIOCJIEAOBATENIBHOIO U  MapajUIeJbHOTO  COEAMHEHUUN
MPOBOJHUKOB): TJIAHUPOBATh HCCIEJOBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUs], CIeAys NPEIJIOKeHHOMY IUIaHy, (DUKCHPOBAThH
pe3yiabTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHJIe TaOMUIl U TpaduKOB,
JienaTh BBIBOJIBI IO pe3yJibTaTaM UCCIIEAOBaHNUS,

MPOBOJUTh KOCBEHHBIC HW3MEPCHHS] (PU3NUECKUX BEIWYUH (yIeIbHAs
TEIJIOEMKOCTh ~ BEIIIECTBAa, COMPOTUBJICHUE TMPOBOJHMKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh H3MEpPEHHUs, COOMpaTh
AKCIIEPUMEHTAIILHYIO YCTAHOBKY, CIEIysl MPEIJIOKEHHON WHCTPYKIHUH, U
BBIYUCIISITh 3HAUEHUE BEJIUUMHBI;

coOIOAaTh MpaBuiia TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh NPUHIMMBI  JEHCTBUA U3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX ONUCaHHSA (B TOM YHCIIE:
cucTeMa OTOIUICHUS JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIEpMETp,
BOJIBTMETP, CUETUMUK DJIEKTPUUYECKOM DHEPTrUM, 3JIEKTPOOCBETUTEIbHbBIC
npuOOpPHI, HArPEBATEIBbHBIC ATEKTPONPUOOPHI (MPUMEPHI), IITEKTPUUECCKUE
PEeIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOB3Ys 3HAHUS O CBOMCTBaX (DM3WUYECKUX SIBJICHUN U HEOOXOIUMBbIC
¢du3nYecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M M3MEPUTEIIbHBIC
npuboOpsl O CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JABUTATE]b BHYTPEHHETO
CrOpaHusi, AJEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbl JJIEKTPUUYECKHUX
Lerne ¢ MmociaeoBaTeIbHbBIM U MapajuielIbHbIM COCAUHEHUEM AJIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAYCHUS DJIEMEHTOB AJICKTPUUECKUX IIETICH;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  WH(POPMALMIO O  [pUMEpax)
IPAaKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUNH B IOBCEIHEBHOU
XKU3HU 17151 oOecrnieueHust 0€30MacHOCTU MpU oOpalieHnuu ¢ npudbopamu u
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHHs 370POBbSI M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYIKAIOILEH Cpeae;

OCYIIECTBIISATh MOMCK HHpopManuu (U3NYECKOTO COJEp)KaHUs B
WuTepHeTe, Ha OCHOBE HMEIOMIMXCA 3HAHUU M MyTEM CpaBHEHUS
JOTOJTHUTENbHBIX ~ UCTOYHUKOB  BBIIACIATH HMH(POpPMALIMIO, KOTOpas
SBIIICTCS IPOTUBOPEUUBON MIIH MOXKET OBITh HEJOCTOBEPHOI;
UCIIOJIb30BaTh MPU BBHINOJIHEHUH YY€OHBIX 3a/laHui HAayYHO-TIOMYJISIPHYIO
JAUTEpaTypy (PU3MYECKOro COAEpXkaHMs, CIPAaBOYHbIE MaTEpUabl,
pecypcebl cetu HTEpHeT, BiaieTh NpuéMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIE NMHCHMEHHBIE U KPAaTKHUE YCTHBIE COOOIICHMS,
0000mass wHPOpMANMIO W3 HECKOJIBKHX HCTOYHUKOB (PU3HYECKOTO
COJIEp)KaHus, B TOM YHCIE MYOJUYHO TPEACTABIATH PE3YJIbTaThl
IPOEKTHOW WJIM HMCCIIEOBATENbCKON NEATENbHOCTH, NMPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM NOHATHIHBIA anmapar Kypca (QU3MKH,
CONPOBOX/IATh BBICTYIUICHUE MPE3EHTALUEN;

IOPU BBINOJHEHUN YYEOHBIX MPOEKTOB U HCCIEIOBAaHUM (PU3NUECKUX
IPOLIECCOB paclpeliesTh OOA3aHHOCTH B TPYIINE B COOTBETCTBUU C
NOCTABJICHHBIMU 33/1a4aMH, CJIEAUTH 32 BBINOJHEHUEM IIJIaHA JACHCTBUN U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
NEeATENBHOCTh IPYIIIbI, BEICTPAUBaTh KOMMYHUKATUBHOE B3aNMOJECHCTBUE,
IPOSIBIISiSl TOTOBHOCTB pa3peniaTb KOH(DIUKTHI.

K koniy o0yueHus B 9 Kjacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOIb30BaTh TOHSTHUSI: CUCTEMa OTcué€Ta, MaTepualibHas TOYKa,
TPAEKTOPHs, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMXKEHMS, Aedopmarus
(ympyrasi, mjaacTU4ecKas), TpPEeHHE, IEHTPOCTPEMHUTEIbHOE YCKOpPEHHUE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, a0COIIOTHO TBEPIOE TEO,
HEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXAaHUYECKHE KOJECOaHUus U
BOJIHBI, 3BYK, HH(Pa3BYK M YJIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHEI,
IIKajga 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U TallbHO30PKOCTH,
CHEKTPbl UCIYCKAaHUS U MOTIJIOIIEeHUs, anbda, 6eTa- U raMMa-u3JIy4eHHUs,
U30TOMbI, IAEPHASI SJHEPTETUKA;

pa3nuyarh SBJIEHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHENHHOE
JIBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHUE, CBOOOJHOE
NaJICHUE TEJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, peaKTUBHOE JBHXKEHHE, KOJeOaTeIbHOE IBIKCHHE (3aTyXaroIlue W
BBIHYKJICHHBIC KOJIeOaHWs), PE30HAHC, BOJIHOBOE JBUKEHHE, OTpPaKCHHUE
3ByKa, MNPSAMOJIMHEWMHOE pacnpOCTPAHEHHUE, OTPAKECHUE WU MPEIIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3oKeHUue OeJIoro CBeTa B
CIICKTP MW CJIOXEHHE CHEKTpPaJbHBIX IIBETOB, JUCIEPCHUS CBETAa,
€CTECTBCHHAsl PaJMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOrO CIEKTpa
U3JIyYEHUS) 110 ONMMUCAHUIO0 UX XapaKTEPHBIX CBONCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3WYECKUX SBICHUUA B
OKpy’XKaromeM Mupe (B TOM 4YHCIEe (PU3HYECKHUE SIBICHUS B IIPHUPO/IE:
MIPUJIMBBI U OTJIMBBI, IBUKEHUE IUTaHET COJITHEYHOU CUCTEMBI, PEAKTUBHOE
JBWKEHHE JKUBBIX OPraHU3MOB, BOCHPHUSATHE 3BYKOB JKHBOTHBIMHU,
3eMJIETPSACEHUE, CEUCMUYECKUE BOJIHBI, I[yHAMH, 3XO, I[BETa TeI,
ONTUYCCKHE SBJICHHUS B IPUPOJE, OMOJIOTHYECKOE JCHCTBHE BHUIUMOTO,
yIbTPadrOIECTOBOTO W  PEHTTCHOBCKOTO HM3JIyYCHHH, €CTCCTBEHHBIM
paauoaKkTUBHBIA (POH, KOCMUYECKHE JIy4d, PaTdOAKTUBHOE H3JITYyUYCHUE
MPUPOAHBIX MHUHEPAIOB, JECHUCTBUE PAJUOAKTUBHBIX M3IYYEHUN Ha
OpraHu3M YeJIOBEKa), MPU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3UUSCKHUX
SIBJICHUM;

OTNHUCHIBATh M3YYCHHBIEC CBOMCTBA Tel M (DU3UYECKHUE SBJICHUSI, UCIIOJIB3YS
dbuzuyeckre BENMYMHBI (CpPeAHsIE M MIHOBEHHAs CKOpPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBUKCHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YTJIOBas
CKOpPOCTb, CHWJIa TPEHHS, CUJIa YIPYTrOCTH, CHUJIA TSKECTH, YCKOPECHHE
CBOOOJHOTO TMaJCHUS, BEC TeJla, HUMIIYJIbC Tejla, HUMITYJIbC CHIIbI,
MexaHuueckas paboTa M MOIIHOCTb, IOTEHIUAIbHAS DJHEPrusi Tela,
MOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTCHUUAIbHAS YHEPrUsl CKATOU
MPYKUHBI, KUHETUYECKAs DJHEPrus, IIOJHAsA MEXaHWYECKas DSHEPTHs,
MePUOJ M YacToTa KoJieOaHWM, JUTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeIb MPEIOMJICHUS CPEbl), MPU OMUCAHUM
MPaBWIbHO TPaKTOBaTh (U3UYECKUN CMBICI HCIOIb3YEMbIX BEJIUYUH,
0003HaUCHUA W CAWHHIBI (U3UYECKUX BEIWYUH, HAXOAWTH (DOPMYIIHI,
CBSI3BIBAIOIIME JIAHHYIO (PU3MUECKYIO BEIUYMHY C JAPYTUMHU BEIUIMHAMU,
CTPOHTH TpapUKK U3yICHHBIX 3aBUCUMOCTEH (DU3NUSCKUX BEITUYHH;
XapaKTepru30BaTh CBOMCTBA TeJ, (U3UYECKHE SBJICHUS W TIPOIIECCHI,
WCIIOJIb3Ysl 3aKOH COXPAHEHMSI DHEPrUU, 3aKOH BCEMHUPHOIO TATOTEHHS,
MPUHLMUIT CYNEPHNO3UIMHA CWJI, TNPUHUWN OTHOCUTEIbHOCTH [ 'anmies,
3aKOHbl HbIOTOHA, 3aKOH COXpaHECHUS HUMITYJIbCA, 3aKOHBI OTPAXKEHHUS U
MIPETIOMJICHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOTO U MAaCCOBOTO YHCE



OpU SJACPHBIX PEAKIUSAX, HIPU 3TOM JaBaTh CIOBECHYI (OPMYIHUPOBKY
3aKOHA M 3aIlMCBIBATh €70 MATEMATUYECKOE BHIPAKEHHE;

OOBSCHATh (U3MUYECKHE TPOIECChl U CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIIATH
IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTHYECKUX
IIaroB ¢ OMOpoil Ha 2—3 M3y4YEHHBIX CBOMCTBAa (DPU3MUYECKUX SIBICHHI,
(GU3NYECKUX 3aKOHOB WIJIH 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3adayd  (omMparolmuecs Ha cucreMy u3 23
yYpaBHEHHUI), UCTIONB3YsI 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 33/Jaud 3alHChIBaTh KPaTKoOe
yCIIOBHE, BBISBISATH HEAOCTAIONINE WM WM30BITOYHBIC JaHHBIC, BHIOMPATDH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHMsI, TPOBOAUTH PAcUEThl U
OIICHWBATh PEAIUCTUYHOCTh TOJYUYEHHOTO 3HAYCHHUA (PHU3UIECKOU
BEJIMYMHBI,

pacrno3HaBaTh MpoOOJEeMBbl, KOTOpPbIE MOXKHO PELIUTh MpPU MOMOIIU
(¢U3MUECKUX METOJOB, HCIIOJIb3YSl OMUCAHWE HCCIECIOBAHUSA, BBIIACIATH
IpOBEpsieMOe TPEIINONOKEHNE, OICHUBATh MPABIWIBHOCTh MOPAIKA
NPOBEJCHHUS  HMCCIEAOBAHMSA, JENaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OBITOB;

NPOBOJUTH OMBITHI MO HAOMIONEHUIO (U3MYECKUX SIBICHUN WiIH
¢u3nYecKuX CBOWCTB Ten (M3y4eHHE BTOPOro 3akoHa HproTOHa, 3akoHa
COXPAaHEHHUS HSHEPTUH, 3aBUCUMOCTh MEpHoAa KoJIeOaHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, MPSIMOIMHEHHOE PACIIPOCTPAHEHHUE CBETA,
pas3noxeHue 0ernoro cBeTa B CIEKTpP, U3yYCHHE CBOWCTB M300pakeHUs B
TUIOCKOM 3epKajie W CBOWMCTB HW300pakKeHHsI MpeaMeTa B coOuparomien
JAUH3E, HAOMIOJEHNE CIUIOMIHBIX U JIMHEHYaThIX CIEKTPOB HW3IYUYCHUS):
CaMOCTOSITENIbHO  COOMpaTh YCTaHOBKY W3 HM30BITOUHOrO Habopa
o0Opy/sOBaHus, ONUCBHIBATH XOJ  ONbITA U  €ro  pe3yJbTarThl,
(GopMyIHpOBATH BHIBOIHI;

NPOBOJNUTH MPU HEOOXOAUMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaemnsis
CpelHee 3HAYCHHE W3MEPSIeMON BeIMYMHBI ((POKYCHOE paccTOsSHHE
cobuparomield JMH3bI), OOOCHOBBIBATH BBIOOP cmoco0a H3MEpPEeHUs
(M3MepUTENbHOTO pHdOpa);

NPOBOJNTh HCCIEAOBAaHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCTIOJB30BAaHUEM TPSAMBIX HW3MEpPEHUH (3aBUCUMOCTb MyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [BIKEHUU 0€3 HayalbHON CKOPOCTH, NEpUoja
KoJie0aHUIl MaTeMaTH4EeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yIia OTPaXEHUsl CBETa OT yrIjla MaJeHus W yIiia MpeJOMJICHHS OT yria



najieHus): IUJIAHUPOBAaTh HCCIEOBaHUE, CaMOCTOSITENIbBHO COOMpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH
bu3uYeCKUX BENWYUH B BUJE TaOmuIl U rpaduKoB, J€JaTh BBIBOJbI IO
pe3ynbTaTaM HCCIICOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MYECKUX BEIMYUH (CpEIHSISA
CKOPOCTb M YCKOpPEHHME Tella TMpU PaBHOYCKOPEHHOM JBUXCHHH,
YCKOPEHHE CBOOOJHOTO MaJCHHS, XECTKOCTh MPYKHHBI, KOI(PPUIIUEHT
TPEHUSI CKOJBKCHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosi KoneOaHWii MaTeMaTHYeCKOro W TMPYKUHHOTO MAasTHHUKOB,
OonTHYECKass Cuia coOuparonieil JIMH3BI, PAAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJTHATh U3MEPCHUS, CIICIys MPEUIOKEHHON WHCTPYKIIUHU, BBIYUCIISITH
3HAYEHWE BEIIMYMHBI U aHATM3UPOBATH MOJYUCHHBIC PE3YIbTAThI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHU;

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU padoTe ¢ 1ab0paTOPHBIM
000opyI0BaHUEM;

pasnuyaTh OCHOBHBIE TIPU3HAKM W3YYEHHBIX (DHU3UYECKUX MOJIETeH:
MaTepHabHasl TOYKA, aOCONIOTHO TBEPIOE TENO, TOYCYHBIA HCTOUYHUK
CBeTa, JIy4d, TOHKas JIMH3a, IUJIaHETapHas MOJeTh aToMa, HYKIOHHAs
MOJI€JIb AaTOMHOTO SI/IPA;

XapaKTepHU30BaTh TNPHHIMIBI JICHCTBUS H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HAa HMX ONMUCaHUS (B TOM YHCIE:
CIIUJIOMETP, NATYMKUA TIOJIOKCHHS, PACCTOSHHUS U YCKOPEHHUS, paKeTa,
9XOJO0T, OYKH, TMepuckKor, ¢GoToamnmapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuiabcoHa), HCHONB3YsS 3HAHHUS O
CcBOMCTBaX (U3MYECKUX SBJICHUH U  HEOoOXoaumble (puznueckue
3aKOHOMEPHOCTH,

WCIIOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOWCTB, M3MEPHUTEIbHBIX MPUOOPOB M TEXHOJOTHMUYECKUX TMPOIECCOB
Opy pEHIeHUH Y4YeOHO-IIPAKTUYECKUX 3aad, ONTHYECKHE CXEMBbI IS
NOCTPOEHUS U300PAKEHUI B IITIOCKOM 3€pKajie U cOOMparouei JIMH3E;
NPUBOAUTH  NpPUMEpPHl  (HAXOIWTh  WH(QOpMAIMIO O  TPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MYECKUX 3HAHUNW B TOBCETHEBHOM
KU3HU U1 oOecrieueHrs 6€301acHOCTH MpU oOpalleHur ¢ mpudbopaMu H
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COOJFOACHUS
HOPM SKOJIOTHYECKOTO TTOBEJCHUS B OKPY KAIOIIICH CpeIe;

OCYIIECTBISATh TMOUCK WHGOpMAMK  (U3UIECKOTO COACPKAHUSI B
HuTepHeTe, caMoCTOSTENBHO (HOPMYIHPYs MOUCKOBBIN 3aMpoC, HAXOAUTh



INYTH ONpeesIeHUs] JOCTOBEPHOCTH IMOJy4eHHON MH(OpMAIMK Ha OCHOBE
UMEIOIUXCS 3HAHUHN U JOIOJHUTEIIBHBIX UCTOYHUKOB;

UCIOJIb30BAaTh MPHU BHIIIOJIHEHUH YYE€OHBIX 33JaHUIl HAyYHO-TOMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOrO0  COJEpKAaHMs, CIPABOYHBIE MaTepHUalbl,
pecypceel cetu MIHTEpHET, BlIaneT NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpazoBaHusi UHPOPMALIMU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOIICHHS HAa OCHOBE
uH(pOpMaIM W3 HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO COJEp KAHMS,
nyOIMYHO MPEICTABIATh PE3yIbTaThl MPOSKTHOM MIIM UCCIIEI0BATENbCKON
NEATEeIbHOCTH, IIPM  OTOM TPAaMOTHO  MCIOJIB30BAaThb  H3YYECHHBIN
NOHATUMHBIN anmapar M3y4yaeMoro pasjena (pU3MKH U CONPOBOXKAATH
BBICTYIUIEHHE Mpe3eHTalell ¢ Y4€ToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DeKTPOHHbIE
Ne HaumenoBaHme pa3jieioB u Kontpoababie | TpakTaueckie (undposbie)
n/m | TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcbl
Pa3znen 1. ®dusuka u eé posib B NO3HAHMHU OKPYIKAKOIIEro MUpa
bu6mmoreka [{OK
1.1 ®dusuka - HayKa 0 IPUPoJIe 2
Y PHpOA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 DuU3NYECKUE BEITNYNHBI 2 1
https://m.edsoo.ru/7f416194
13 EcrecTBEeHHOHAaYUYHBIN METO ) 1 bubnnorexa [JOK
' MO3HAHHS https://m.edsoo0.ru/7f416194
Uroro no pazaeny 6
Pa3nes 2. I[leppoHayaibHble CBeeHHS O CTPOEHUH BellecTBA
bu6nuoreka [JOK
2.1 CrtpoeHue BeniecTBa 1
TPOCHHE Betiects https://m.edsoo.ru/7f416194
99 JIBi>keHUe U B3auMOIeCTBUE ) | bubnmoreka [JOK
' YaCTHI] BEIECTBA https://m.edsoo.ru/7f416194
73 ArperaTHbl€ COCTOSIHUS ) bubnuoreka [IOK
' BEIIECTBA https://m.edsoo.ru/7f416194
Hroro no pasneny 5

Pa3nea 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl

3.1

Mexannueckoe OBUXKEHHE

Bbubnmuoreka [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

bu6mmoreka [IOK

32 14 4
HOPIIA, Macca, WIOTHOCTR https://m.edso0.1ru/7f416194
bu6mmoreka [JOK
. .B 14
33 Cra. Bugst cut https://m.edsoo.ru/7f416194
Hroro no pasaeny 21

Pa3znen 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

Hasnenue. [lepenaua

4.1 aBJICHUA TBEPIBIMU TEIIAMH 3 bubmoreia HOK
' A P ’ https://m.edsoo.ru/7f416194
JKUJIKOCTSIMHM U Ta3aMH
bubmnoreka [JOK
4.2 5
JlaBIICHHE KHKOCTH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
43 A 6
TMOCHEpHOE JaBneHHe https://m.edsoo0.ru/7f416194
44 JlelicTBUE KUJIKOCTH U Ta3a HA 7 bu6mmorexa [IOK
' MOTPYKEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora 1 MOIIHOCTB. JHeprus
bubmuoreka [JOK
5.1 Pa6 3
aboTa I MOTIHOCTD https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
5.2 IT 5
POCTRIE MEXAHHMIMBL https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 M 4
exaHiHeckas SHeprit https://m.eds00.1ru/7f416194
Hroro no pazaeny 12
PesepBHoe Bpems 3



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

OBUIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68

12




8 KVIACC

KoanuyecTBO 4acoB

DJIEeKTPOHHbIE
Ne HaumenoBanue pa3uesion Kontpoabnbie | TpakTaueckue (undposbie)
n/n | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3pen 1. TenioBblie iBJICHUSA
11 CrpoeHue u CBOICTBa 7 bubnmorexa [JOK
' BEILECTBA https://m.edsoo.ru/7f4181ce
bu6mmorexa [JOK
1.2 T 21 1 5
CTIOBBIC MPOLECCH https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3neu 2. DiieKkTpH4ecKHe M MATHUTHBIE SIBJICHHSA
DJIEKTPUUYECKUE 3apsiibl.
2.1 3apsKeHHbIC Tella U UX 7 1 bubmorexa HOK
' p . https://m.edsoo.ru/7f4181ce
B3aMMOJICICTBHE
[Tocto 7
) TOSITHHBIN ) 20 ) 7 bub6mmorexa [JOK
JJIEKTPUUECKUN TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [JOK
23 M 6 1 1.5
ATHHTHBIC ABICHHA https://m.edsoo.ru/7f4181ce
54 DeKTpOMarHuTHas 4 bubnmorexa [JOK
' WH Y KLU https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
PesepBHoe Bpems 3
OBILEE KOJIMYECTBO
- 68 4 14.5

YACOB I10 ITPOTPAMME



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 KJIACC

KouaunuecTBO yacoB Di1eKTPOHHBIE
Ne HaumenoBanue pa3uesion Kontpoabnbie | TpakTaueckue (undposbie)
n/m | ¥ TeM NPorpamMmbl Bcero oOpa3zoBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexannueckue siBJICHUSA
11 MexaHH4ecKoe ABMKCHHE 10 1 bu6mmoreka [JOK
' U CIIOCOOKBI €T'0 OIHCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
1.2 BzaumopeiictBue Te 20 1 3
MOACHCTBIE T https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
1.3 3aKOHBI COXpPaHCHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Paznen 2. Mexannueckue Kojae0aHusi M BOJHbBI
bu6mmoreka [JOK
2.1 MexaHn4eckue KojieOaHus 7 3
https://m.edsoo.ru/7f41a4a6
29 MexaHH4eCKHE BOJHEI. g ) 3 bu6mmoreka [JOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 15
Pa3znen 3. DiieKTpOMArHUTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMArHuTHOE TOJIE U 6 ) bubnmoreka [JOK
' 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6

Pa3nen 4. CBeToBbI€ IBJICHUSA



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

41 3aKOHBI pacpOCTPaAHEHUS 6 ) bubnmorexa [JOK
' cBETa https://m.edsoo.ru/7f41a4a6
49 JIvH3BI ¥ onITHYECKHE 6 3 bubmuoreka [JOK
' npuOopbI https://m.edsoo.ru/7f41a4a6
43 Paznoxenue 6enoro ceeta 3 ) bubnuoreka [{OK
' B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pa3nen 5. KBaHnTOBBIE SIBJIEHUSA
Hcnyckanue n
5.1 TIOTJIONIEHHUE CBETa 4 1 bubmorexa HOK
' B https://m.edsoo.ru/7f41a4a6
aTOMOM
bu6mmoreka [JOK
2 1
> CTpoenne aTomMHOro snpa 6 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
. A 1
>3 /ICPHbIC peaiiini / https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 17
Paznen 6. [loBTOpuTe1bHO-00001IaI0IIHIT MOYJT
[ToBTOpeHue u 06061IeHNE
6.1 cozep)kaHus Kypca 9 2 bubmmorera [JOK
' s yp https://m.edsoo.ru/7f41a4a6
¢du3uku 3a 7-9 xnace
Hroro no pazneny 9
OBIIEE KOJIMYECTBO
- 102 27

YACOB I1I0 ITIPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE
7 KUIIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

KourpoJuabubie
Bcero P
padoThl

IIpakTHyeckue
padoThbI

Jlara
HU3ydeHust

DJIeKTPOHHbIE
undposbie
oOpa3oBaTejibHbIE

pecypchl

®du3nka — HayKa 0 IPUpOJIE.
SIBreHus npupoasl.
duznueckue ABICHUI

MexaHn4ecKHe, TEIIOBBIC,
3JICKTPUYCCKHEC, MATHUTHBIC,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

Ou3nuecKkue BETUUNHBI U HX
U3MEpeHue

Ypok-uccienoBaHue
"N3mepeHue Temieparypbl
IIPU [TOMOIIH KUIKOCTHOTO
TEPMOMETpA U JaT4uKa
TemnepaTrypbl"

Kak ¢usuka u npyrue
€CTECTBEHHBIC HAYKH U3Y4alOT
MIPUPOTY.
EcrecTBeHHOHAaY4YHBIH METOT
no3Hanusa. Onucanue
(bu3NYECKUX SIBICHUH C
MIOMOIIIBIO MOJIeNeH

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

ypOK-I/ICCJ'IC,Z[OBaHI/IC



https://m.edsoo.ru/ff09f72a

"[IpoBepka runoTessl:
JIAIBHOCTH MOJIETA [IAPHKA,
MYIIEHHOTO0 TOPU30HTAIIBHO,
TeM OOoJIbIIe, YeM OOJIbIIE
BbICOTA ITycKa"

Ctpoenue BemiecTBa. OMbITHI,

7 NOKAa3bIBAIOIINE TUCKPETHOE bubnmorexa LOK
P https://m.edsoo.ru/ff09fe0a
CTPOEHUE BELIECTBA
8 JIBMyKeHHE YacTHll BEIIeCTBA bubmmorexa LOK
https://m.edsoo.ru/ff0a013e
Vpok-uccnenoBanue « OnbIThI
9 10 HAOJIIOIEHUIO TEILUIOBOTO
pacIIUpPEHHUs Ta30B»
10 ArperaTHbl€ COCTOSTHUS
BEIIECTBA
Bzaumocss3p Mexay
CBOMCTBaMH BEIIECTB B
pa3HbIX arperaTHbIX
11 COCTOSTHUSIX U UX bubmorexa HOK
https://m.edsoo.ru/ff0a0378
ATOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI
MexaHnueckoe IBIKECHHUE.
12 PaBHomMepHOEe 1 bubmmorexa LOK
p https://m.edsoo.ru/ff0a05c6
HEPAaBHOMEPHOE JBUKEHUE
13 Cxopocts. Enuanist bubnmorexa [JOK
CKOpPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer myTu u BpemeHu bubmuoreka [JOK



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

JABUXXCHUS

https://m.edsoo.ru/ff0a0ae4

15

Wuepuus. 3akoH HHEPLMH.
BzaumoneiicTBue Ten Kak
MIPUYMHA U3MEHEHUSI CKOPOCTH
JIBVOKCHUS TEIT

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0c10

16

IInotHOCTE BemectBa. Pacuer
Macchl U 00BbEMA TEJIA 110 Er0
IUIOTHOCTH

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

17

JlaGopatopHas paboTa
«Onpenenenue WIOTHOCTU
TBEPAOTO TEIa»

18

Pemenne 3amau mo reme
"[TinoTHOCTH BemecTsa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al23c

19

Cua KaKk XxapakTepuCTHKA
B3aumonencTaus tei. Cuiaa
ynpyroctu. 3akoH ['yka

20

JlaGopaTtopHnast pabota
«3yueHne 3aBUCUMOCTH
pactsbkeHus (nedopmariim)
HPYKUHBI OT TIPUII0KEHHOM
CHUJIBD»

21

SBnenue Tsaroredusa. Cuiia
TSKECTHA

22

CBsi3b MEXy CUJION TSKECTH
1 Maccoi Tena. Bec Tena.
Pemmenue 3agad mo teme
"Cuna Tsoxectu"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0al778

23

Cuna TspKecTH Ha Ipyrux

bu6morexa [JOK



https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

mwiageTax. Pusndeckue
XapaKTEPUCTUKH TUIAHET

https://m.edsoo.ru/ff0al1502

bu6mmorexa [JOK

24 Hsvepere cu. lusamomerp https://m.edsoo.ru/ff0al8cc

bu6mmorekxa [JOK

25 Bec Tena. HeBecomocTth https://m_edsoo.r/f0al 778
CokeHue AByX CHJI,

2% HaIlpaBJIEHHBIX MO OJJHOMI bu6numorexa [IOK
npsMoid. PaBHoencTByromas https://m.edsoo.ru/ff0ala70
cui

7 Pemenue 3agad mo reme
"PaBHonelicTBytOMAs cui”

TpeHune CKOIbKEHHsS U TPEHNE
28 nokosi. Tpenue B ipupoje u bubmmorexa [IOK
https://m.edsoo.ru/ff0alb9c
TEXHHUKE
JlaGopaTtopHnast pabota
«/3y4yeHune 3aBUCUMOCTH

29 CUJIBbI TPEHUS CKOJIBKEHUS OT bubmmorexa [JOK
CUJIbI JJABJICHUA U XapakTepa https://m.edsoo.ru/ff0alcc8
COIPUKACAIOIINXCS
ITIOBEPXHOCTEI
Pemenue 3agaq Ha

30 omnpezeeHue
PaBHOACHCTBYIOLIEH CUIIBI
Pemenue 3agad mo remMam:

31 «Bec Tenay, «I'paduueckoe bubnmorexa [JOK

n300pakeHune cuin», « CHIIb,
«PaBHOACHCTBYIOIIAS CHI»

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

KonTponbHas pabota 1no
TeMaM: «MexaHndecKkoe
IBIDKEeHHE)», «Macca,

32
INIOTHOCTEY, «Bec Temay,
«I"paduueckoe nzobpaxeHue
cuny, « CHITBDy
HaBnerune. CiocoObI
33 MEHBIIEHN U VBEJINUEHNUA bubmorexa LOK
y y https://m.edsoo.ru/ff0a20a6
ABJICHUS
JlaBneHnue raza. 3aBUCUMOCTD
34 aBJIEHUs raza oT o0bréMa bubnmorexa LOK
A ’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Ilepenaya naBnenus
15 TBEPABIMU TEJIAMHU, bu6mmorexa [JOK
JKAUOKOCTSIMHU U Ta3aMU. 3aKOH https://m.edsoo.ru/ff0a25b0
[Tackansg
JlaBieHue B )KUJIKOCTH U Ta3e,
36 BBEI3BAHHOE JIEUCTBUEM CUJIBI buGnnorexa [IOK
A https://m.edsoo.ru/ff0a2718
TOKECTHU
Pemenue 3agaq nmo reme
37 «JlaBneHue B )KUJIKOCTH U bubmmorexa [IOK
8 https://m.edsoo.ru/ff0a2826
raze. 3akoH ITackamsa»
bu6morexa [JOK
38 Coo0mraronecst CoOCyIbl
raror yA https://m.edsoo.ru/ff0a2970
39 I'mopaBianyeckuii mpecce bubmmorexa LHOK
P p https:/m.edsoo.ru/ff0a3136
40 Manowmetpsi. [TopuiaeBoit

)KHHKOCTHBIﬁ HacocC



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

AtMmocdepa 3eminu. [Ipuunnsl
CYIIECTBOBAHMS BO3TYIIHON
000JIOYKY 3eMITH.

bu6mmoreka [IOK

41
3aBUCUMOCTh aTMOC(EpPHOTo https://m.edsoo.ru/ff0a2b5Sa
TABJICHUS OT BBICOTHI HAJI
YpOBHEM MOpSs
4 Bec Boznyxa. AtmocdepHoe bubmuorexa [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2bSa
43 H3mepenune armocdepHOTro bubnmorexa [JOK
napienus. OnsIT Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTB aTMOC(EepHOTO
44 aBJICHUSI OT BBICOTHI HQ, bubmmorexa [IOK
A A https://m.edsoo.ru/ff0a2fc4
YpOBHEM MOPSsT
bapomerp-anepounn.
45 ATII:/IOC(bGI: Hoep aBJICHHEC Ha bubmmorexa [IOK
P A https://m.edsoo.ru/ff0a2fc4
Pa3IUYHBIX BBICOTAX
46 Pemenue 3amay mo Teme
"ATtmocdepHoe naBneHue"”
JleicTBHE KUAKOCTH U T'a3a Ha
47 MOTPYXEHHOE B HUX TEJIO bubmmorexa [TOK
124 ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHnast pabota
«Omnpenenenue
48 BBITAJIKUBAIOIIEH CHJTBI bubmorexa HOK
N Iil ’ https://m.edsoo.ru/ff0a33fc
NEeiCTBYIOIIEH Ha TeTo,
MOTPYKEHHOE B JKHUJIKOCTh
49 JlaboparopHas paboTa 1o bubmmoreka [JOK

TEMC ((I/ICCJ'ICI[OBaHI/Ie

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

3aBHCHMOCTH Beca Tella B BOJIC
0T 00BbEMa OTPYKEHHOH B
KHJIKOCTh YaCTH TeJa»

bu6mnoreka IIOK
30 [nasanue ex https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnas pabota
"KonctpyupoBanue
51 apeoMeTpa Wi
KOHCTPYMPOBAHUE JIOJKH U
onpeaesneHue eé
rpy30001bEMHOCTH"
Pemienne 3agau 1mo Temam:
«I1naBanue cynos.
52 BosgyxomnaBanuey, bubmmorexa [IOK
https://m.edsoo.ru/ff0a3654
«/laBneHue TBEpABIX TEI,
JKHJAKOCTEN U Ta30B)
bu6mmoreka [JOK
>3 Mexanueckas padora https://m.edsoo.ru/ff0a3{82
54 Mouaocts. EquHuIs! bu6mmoreka [JOK
MOILIHOCTH https://m.edsoo.ru/ff0a3{f82
VYpok-uccnenosanue "Pacuér
55 MOIIIHOCTH, Pa3BUBAEMOM NpHU
oabEME 110 JIeCTHHUIIE"
56 IIpocTeie MexaHU3MBbl. Pbryar.
PaBHOBecue cun Ha peiuare
KounTponbhas pabota no teme
57 «JlaBneHue TBEpABIX TEI,

SKHIKOCTEN U Ta30B» /



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

Bcepoccniickas npoBepoyHas
pabota

PesepHsblil ypok. Pabora c
TeKCTaMHU 1o TeMe «JlaBieHue

58 TBEPJBIX TEJI, KUJKOCTEH 1 bubmoreia HOK
P » HHL . https://m.edsoo.ru/ff0a4ffe
razoBy» / Bcepoccuiickast
poBepoyHas pabora
Peruaru B TexHUKE, OBITY U
59 npupoae. JlabopatopHas 0.5 bubmuoreka [IOK
pabota «MccnenoBanue ’ https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECHS pblyara
Pemrenue 3agad mo reme
60 «YCc0BUS paBHOBECHS bubmoreia HOK
P https://m.edsoo.ru/ff0a48a6
phIyara»
KoadduumenT noneznoro
JIEUCTBUS MEXaHU3Ma.
61 JlaGopaTtopHnast pabota 0.5
«3mepenue KII/] HakinoHHOM
IUIOCKOCTID
2 Pemenne 3ama4 1o Teme bu6mmorexa [JOK
"Pabora, momuOoCcTh, KITJ[" https://m.edsoo.ru/ff0a4c48
Mexanuyeckas SHEpPIUsl.
63 Kunernueckas u bubmorexa HOK
https://m.edsoo.ru/ff0a4252
MOTEHI[HAIbHAS YHEPTHUs
64 3aKOH COXpaHEeHUs bu6nuoreka [IOK
MEXaHUYECKON YHEPIrUun https://m.edsoo.ru/ff0a4360
65 YPpOK-3KCIIEpUMEHT 110 TEME |

"IKCepuMEHTAIbHOE



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

ornpeie/icHue N3MEHEHUS
KUHETHYSCKOU U
MOTEHIUATBHON SHEPTHH MTPH
CKaTBIBAaHHMH TeJIa MO
HAKJIOHHOM IIJIOCKOCTH"

66

KoHnTtponbHas pabora 1o Teme

«PaboTa 1 MOLITHOCTB.
OHeprus»

67

PesepsHsliit ypok. Pabota ¢
TEKCTaMH 0 TeMe

"MexaHn4yeckoe IBUKeHue'

bu6morexa [JOK
https://m.edsoo.ru/ff0adee6

68

PesepHbiit ypok. Pabora c
TexcTaMmu 110 teMme "Pabora.
MomHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB
1O [IPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KoaunuecTBO 4acoB

DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Kourpoasnsie | IIpakTnyeckue A bp
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoThl padoThI
pecypcsbl
OcHOBHBIE TIOJIOKEHUS
| MOJIEKYJIIPHO-KUHETUYECKON | bu6mmorexa LIOK
TEOPHUH U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
HOJTBEPKICHUS
) Macca u pazmep aTOMOB U |
MOJIEKYT
Mopaenu TBEpIOTO, JKUAKOTO U
’ . bubmuoreka [JOK
3 ra3z000pa3HOro COCTOSTHUN 1
https://m.edsoo.ru/ff0a540e
BelIeCcTBa
OObsicHEeHHE CBOUCTB
TBEPIOTO, JKUIKOTO U
4 raz000pa3HOro COCTOSTHUMN 1
BelIeCTBa Ha OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-
KUHETUYECKOU TeOpuun
5 Kpucrannuueckue u | bubmmorexa [IOK
aMmopdHbIC Tea https://m.edsoo.ru/ff0a5800
CmaunBaHue u
bu6mmoreka [JOK
6 KamLISIPHOCTD. 1
https://m.edsoo.ru/ff0a5530
[ToBepxHOCTHOE HaATsKEHUE
7 TennoBoe pacupeHue u | bubnuoreka [IOK

CXXaTuc

https://m.edsoo.ru/ff0a5a26



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

Temneparypa. CBs3b

Harpe€BaHHs TCjia U
BBIACIIAICMOI'O UM IIpU

8 TeMIepaTypbl CO CKOPOCTHIO
TEIIOBOTO JBMKEHHUS YaCTHI]
Buyrpennssa sHeprusl.
9 CHZZE(SBI I/ISMGHSHI/ISI buGnnorexa [IOK
N https://m.edsoo.ru/ff0a5c60
BHYTPEHHEH YHEPTUHN
10 Bunsl Tenionepenaun buGmnorexa [IOK
p https://m.edsoo.ru/ff0a6412
VYpok-koHpepeHIus
"IIpakTrueckoe
1 MCIIOJIb30BAHUE TEIUIOBBIX bubmuorexa [[OK
CBOMCTB BEILECTB U https://m.edsoo.ru/ff0a65c0
MaTepHuasoB B LEJISIX
sHeprocOepexeHus"
12 KonudecTBo TEMIOTHI. bu6mmorekxa [JOK
Y enpHas TEMI0EMKOCTD https://m.edso0.1u/ff0a6976
YpaBHEHHE TEIOBOTO
13 Oananca. TenmooOMeH 1 bubmorexa HOK
' https://m.edsoo.ru/ff0a7088
TEIJIOBOE paBHOBECHE
JlaGopaTtopHnast pabota
"HccnenoBaHue IBIEHUS
14 TeImIoo0MeHa pu bubmmorexa LIOK
p . https://m.edsoo.ru/ff0a6a98
CMENTUBAaHUN XOIOIHON U
ropsiaeit BoanI"
Pacuer xonnaecTBa TEILIOTHI,
15 HEOOXOINUMOTO I



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

OXJIQXKJICHUH

JlaboparopHas paboTa

bu6mmorexa [JOK

16 "Onpenenenne yaeabHON
pedl yA " https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIECTBA
17 DHeprus ToIvBa. Y aenbHas bubnnorexa [JOK
TEIJI0Ta CTOPaHUS https://m.edsoo.ru/ff0a7b5a
[InaBneHue U OTBEpICBaHKE
18 KPUCTAIUINYECKHUX TeJl bubmmorexa TIOK
p ' https://m.edsoo.ru/ff0a71d2
VY nenpHas TEIUIOTA IJIaBIIEHUS
JlaGopaTopHnas pabota
19 "Onpenenenue yaeaIbHOR bubnmorexa LOK
p y " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IIJ1aBICHUS JIbIa
20 [TapoobpazoBanue u bubmuorexa [IOK
KoHeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenne. Y aensnas temiora
napooOpa3oBaHus U
21 KOH/EHCAIN. 3aBUCUMOCTb buGmnorexa [IOK
A T https://m.edsoo.ru/ff0a786¢
TEeMITepaTypbl KUIICHHS OT
aTMOC(EpHOTO JTaBJICHUS
BnaxunocTs BO3ayXa.
JIaGopaTopHas pabora
2 "Om Ie) enanep bubnmorexa [JOK
pei . https://m.edsoo.ru/ff0a7628
OTHOCUTEIBLHON BIaKHOCTH
BO3/IyXa"
Pemenue 3agaq Ha
23 ONpeAesIeHUE BIAKHOCTH
BO3/IyXa
24 [IpuHuuUIB pabOTHI TEIJIOBBIX



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

nsurateneil. [Tapoas
TypOuHa. [IBurarens
BHYTPEHHEI 0 CrOpaHUs

KII/I TerutoBoro aBuraressi.

25 TenoBbie ABUTaTEIN U bubnmorexa LOK
» https://m.edsoo.ru/ff0a7¢7c
3alllUTa OKpY>Karoel cpeibl
3aKOH COXpaHEHUs U
26 IIPEBPALLICHNS SJHEPTUU B
TEIJIOBBIX Ipolieccax
[ToaroroBka K KOHTPOJIBHOM
pabote no Teme "TemnoBsie
27 siBiieHUA. M3meHenue bubmorexa HOK
’ . https://m.edsoo.ru/ff0a832
arperaTHbIX COCTOSIHUI
BelecTna”
KontponbHas paboTa o Teme
73 "TemoBbie SIBICHUS. bubnuoreka [JOK
H3MeHnenue arperaTHbeIX https://m.edsoo.ru/ff0a86ae
COCTOSIHMI BemiecTa"
29 OnekTpusanus Tei. [[Ba poaa
3JIEKTPUUYECKUX 3apsI0B
Ypok-uccienoBaHue
30 "DnexTpusanus Tel
WHIYKUWEH U TpU
CONPUKOCHOBEHUU"
31 B3aumoneiicTBre 3apsoKeHHBIX bubnmorexa [JOK
ten. 3akoH Kynona https://m.edsoo.ru/ff0a87e4
1 DIIEKTPUUYECKOE TOJIE. bubnmnoreka [JOK

HanpsxeHHOCTB

https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

IIEKTPUYECKOTO MOJISL.
[TpuHIMD Cynepno3uiiu
INEKTPUUYECKUX TTOJIEH

Hocurenn snektpuueckux

33 3apsIIoB. DIIEMEHTAPHBIN
3apsia. CTpoeHue atoMa
[IpoBOIHUKY U JUBTEKTPUKH.
34 3aKoH COXpaHEHUSs bubmmorexa [IOK
p https://m.edsoo.ru/ff0a8ef6
AJIEKTPUIECKOTO 3apsiaa
Pemenue 3anau Ha
35 MIPUMEHEHNE CBOMCTB bubmorexa HOK
p https://m.edsoo.ru/ff0a90cc
SJIEKTPUYECKUX 3aPSI0B
DIEKTPUYECKHUI TOK, YCIOBHS
36 €ro CyILeCTBOBaHHMS. bubnunorexa [JOK
HCTOYHMKH ATIEKTPUUECKOTO https://m.edsoo.ru/ff0a95a4
TOKa
37 JlelicTBUA 2IIEKTPUYECKOTO bubnuoreka [JOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypok-uccienoBaHue
13 " JlelicTBHE AIEKTPUIECKOTO |
M0JISL HA IPOBOIHUKYU U
JTUBJIEKTpUKN"
19 DJIEKTPUUYECKUI TOK B bubnuotexa [JOK
MeTanax, )XUAKOCTIX U ra3zax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKkas merb 1 e€
COCTaBHBIC YaCTH
A1 Cuia Toka. JlaboparopHas 0.5 bubnunorexa [JOK

pabota "M3mepenue u

https://m.edsoo.ru/ff0a8bd6



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

peryiupoBaHue CUIbl ToKa"

42

DJeKTpUUeCcKoe HaNpsHKEHHE.
Bonbr™meTtp. JIabopaTopHast
pabora "U3mepenue u
peryiaupoBaHue HanmpsHKeHUs "

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a%14

43

ConpoTuBieHne IPOBOAHMKA.
VY nenpHO€E COIPOTHUBIICHHE
BEIIIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa738

44

JlaGopatopHas paboTa
"3aBUCUMOCTh
AIIEKTPUYECKOTO
COIIPOTHBIICHUS TIPOBOHUKA
OT €T0 JUTMHBI, TUTOIIA/IN
HONIEPEYHOI 0 CEUCHMSI U
Marepuana"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTH CHJIBI TOKA OT
HarnpsokeHus1. 3akoH Oma ais
y4acTKa [enu

bu6mmorexa [JOK
https://m.edsoo.ru/ff0aa44a

46

JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT CONMPOTUBIICHUS
pE3UCTOpa U HAIIPSDKEHHSI Ha
pesucrope"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0aa04e

47

IlocnenoBarennpHOE U
napajuieIbHOE COSTUHEHUS
MIPOBOJTHUKOB

48

JlaGopaTtopHnast pabota

bu6morexa [JOK



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

"[IpoBepka nmpaBuia
CJIOKCHHMSI HAIIPSDKEHUN ITPH
II0CIIEA0BATEIBHOM
COEJIMHEHUH JIBYX
pe3uctopos"

https://m.edsoo.ru/ff0aaas8

JlaGopaTopHnast pabota
"[IpoBepka npaBuiia AJis CUIIbI

bu6mmoreka [IOK

9 TOKa IIpH I1apajaeIbHOM https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB"
Pemenue 3agay Ha

50 npuMeHeHune 3akoHa Oma a1 bubnuorexa [{OK
PA3JIMYHOIO COEAUHEHUS https://m.edsoo.ru/ff0aaf8a
MIPOBOJIHUKOB
PabGora 1 momHOCTH

51 3JIEKTPUYECKOTO TOKA. 3aKOH bubmorexa HOK

https://m.edsoo.ru/ff0ab124

[xoyns-Jlenna
JlaGopaTtopHnast pabota

5 "Onpenenenue paboThl U bubnmorexa [JOK
MOII[HOCTH JJIEKTPUUECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DIEeKTPUYECKHE IIETTH U

53 NOTPEOUTENH IIEKTPUUECKOM bubmmoreka [IOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE

54 [TocTostHHBIE MATHUTBHI, KX
B3aUMOJICCTBUE

55 Ypok-uccnenoBaHue bubnunoreka [JOK

"N3y4enue nonein

https://m.edsoo.ru/ff0ac3d0



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0

MOCTOSHHBIX MAarHuTOB"

MaruutHoe nosie. MarautHoe

bu6mmorexa [JOK
56 noJie 3eMJIM U €T0 3HaYeHue
https://m.edsoo.ru/ff0acOba
JUTS SKA3HU Ha 3emie
[ToaroroBka Kk KOHTPOJIBHOU
paboTte mo Teme
"3
JEKTPUYECKHE 3aPsiIbl.
bu6mmorexa [JOK
57 3apspKeHHBIE Tela U UX
N https://m.edsoo.ru/ff0abd2¢
B3aUMO/ICHCTBUSI.
[ToCTOAHHBIN JIEKTPUUECKUI
TOK"
KonTtponsHast pabora o Teme
"DIIeKTpUUECKHE 3apsbl.
3apsKEHHbIE Tela U UX
. bubnuoteka [JOK
58 B3aUMOJICUCTBUSL.
. . https://m.edsoo.ru/ff0abea8
[TocTOsIHHBIM TAEKTPUYECKUN
Tok" / Beepoccuiickas
npoBepoyHas pabora
Peseprublii ypok. Pabora ¢
TEKCTaMU 10 TEME
59 "IToCTOSTHHBIN 3EKTPUUYECKUMA buomorexa OK
" . p https://m.edsoo.ru/ff0acdc6
Tok" / Becepoccuiickas
npoBepoyHas pabota
OmnbIT OpcTeaa. MarautHoe
60 I10JIE DIIEKTPUYECKOT0 TOKA bu6numorexa [IOK
MarsuTHoe 1oJj1e KaTylKku ¢ https://m.edsoo.ru/ff0ac1d2
TOKOM
61 [Ipumenenue 0.5 bubnuorexa [JOK

OJICKTPOMATrHUTOB B TCXHUKE.

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

JlaGopaTtopHnast pabota
"U3ydeHue nencTBUs
MAarduTHOTO IT0JIA Ha
MIPOBOJIHUK C TOKOM"

62

DIEeKTPOABUTATEI
IMOCTOSTHHOT'O TOKa.
Hcnons3oBanne
AJICKTPOIBUTaTEIICH B
TEXHUUYECKUX YCTPONCTBAX U
Ha TpaHcnopte. JlaboparopHas
pabota "KoncTpynpoBanue u
u3yueHue padoThI
3JeKTpoaBUrarens"

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0ac86¢

63

Oneitel @apanes. 3aKoH
3JIEKTPOMAarHUTHOM
uHaykuuu. Ipasumno Jlenna

64

Onektporereparop. CrocoObl
MOJTYYCHUS DIICKTPUICCKON
SHEPruu. DIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPTUU

65

[ToaroroBka K KOHTPOJIBHOH
pabote 1o Teme
"DnexTpuueckue u
MarHHUTHBIE SIBJICHUSA"

66

KoHnTtponbHas pabota 1o Teme
"DneKTpuuecKue u
MarHUTHbBIC SIBJICHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

67

PesepsHslit ypok. Pabora ¢

bu6mmorexa [IOK



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

TekcTaMu 110 TeMe "TernoBrie
sBJjeHus"

https://m.edsoo.ru/ff0accSe

PesepHsblil ypok. Pabora c

68 TEKCTAMU I10 TEME 1
"MaruuTtHeie SBiaeHud"
BIIEE KOJIMUECTBO UACOB
OBIL N CTBO €O 68 14.5

[10 ITIPOTPAMME



https://m.edsoo.ru/ff0acc5e

9 KJIACC

KoanuyecTBO 4acos

DJIeKTPOHHbIE
Ne ara upposBbIe
Tema ypoka Kourpoasbnsie | IlpakTnyeckue A uupp
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoThl padoThI
pecypcsbl
1 Mexanuueckoe IBUKEHUE. |
MarepuanbHas TOUKa
Cucrema orcyera. Eub 110K
noImoTexa
2 OTHOCUTENBHOCTH 1
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JIBUKEHUS
3 PaBHOMeEpHOE NpsIMONIMHENHOE | bubnuoreka [IOK
JBIKCHUE https://m.edsoo.ru/ff0ad19a
HepasaomepHoe
4 IIPSIMOJIMHEVHOE JIBUYKEHUE. 1
Cpenusis U MTHOBEHHAs
CKOPOCTh
[Ipssmonunerinoe BuGmorexa [OK
5 PaBHOYCKOPEHHOE JBHKECHUE. 1 https://m.edsoo.ru/ff0adgdd
VYckopenue PR ’
CKopocTh NPSIMOIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBH>KCHHUSI. 1
I'padux ckopoctu
JlaGopaTopHnas pabota
"Onpenenenue yCKOpeHus Teia
bu6nuoreka [IOK
7 [P PAaBHOYCKOPEHHOM 1 1 1

JIBIKEHUU I10 HAKJIOHHOU
miockoctu"

https://m.edsoo.ru/ff0adbl18



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

CB00OOHOE TTaJIEHNE TE.

8 OmnbiTel ["annnest
PaBHOMEpHOE ABMXKEHUE IO
9 okpyxHocTu. [lepuon u yacrora bub6muorexa [IOK
obparenus. JluneitHas u https://m.edsoo.ru/ff0ael176
yTJI0Basi CKOPOCTHU
10 LlenTpocTpemurensHoe
YCKOpEHHUEe
1 ITepsslit 3ak0H HproTOHA. bubnuorexa [IOK
Bekrop cuibl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnuorexa [{OK
PaBHozelicTByIOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuit 3akoH HeroTona. bubnuorexa [IOK
Cynepno3uuus Cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1au Ha npuMeHeHUE bubnmnoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbc
15 Cuiia ynpyroctu. 3akoH ['yka Etlgfsj?;i?:;sigg/lﬁmaecﬂ
16 Pemenne 3amgau no reme «Cuna
YIPYTOCTH
Jlal
7| cOnposononme momocrs Batmrorers LIOK
https://m.edsoo.ru/ff0aee28
PYKUHBD)
bubnuoreka [JOK
18 Chuta Tpenus htLps://m.edsocI)—.[ru/fanﬂ 38
19 Pemenue 3agau no reme «Cuna bubmuoreka [{OK
TPEHHUS https://m.edsoo.ru/ff0afa26
20 JlaGopaTopHnas pabota bubmuoreka [JOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26

"Onpenenenne ko3 huireHTa
TPEHHUS CKOJIbKECHUS"

https://m.edsoo.ru/ff0af8be

Pemenue 3agay mo teme

bu6mmorexa [JOK
21 "3akonbl HetoTona. Cuna
\ https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuna TpeHus
Cuia TSKECTH U 3aKOH
2 BCEMUPHOI'O TATOTEHUS. bubnuoreka [IOK
Yckopenue cBOOOTHOTO https://m.edsoo.ru/ff0af044
najeHus
VYpoxk-koHpepenuus "JIBmxenue
7 TEJ BOKPYT TPaBUTAI[MOHHOTO
nenTpa (ConHevHas cucrema).
lamaktukn"
Pemenue 3amgau no reme "Cuna
24 bubnunoreka [JOK
TSKECTU Y 3aKOH BCEMUPHOTO
" p https://m.edsoo.ru/ff0af5f8
TATOTEHUS
[IepBast kocMu4ecKas CKOpOCTb. bubnuoreka [IOK
25
HesecomocTts 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTtepuaibHON
TOYKH. AOCOIOTHO TBEPAOE
teno. PaBHoBecue TBEpAOTO bubnuorexa [JOK
26 o
Tea € 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaileHus. MOMEHT CHIIBI.
LlenTp TsxecTn
PaBHOBecue MarepuaibHON
7 TOYKH. AOCOTIOTHO TBEPAOE

Teso. PaBHoBecue TBEPAOTO
TeJa C 3aKPEIIEHHON OChIO



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

BpalleHusi. MOMEHT CHJIBI.
LenTp TsKECTH

Pemenue 3agay mo teme

bu6mmorexa [JOK

28 "M .

OMGHI crtet. Lentp https://m.edsoo.ru/ff0b02b4
TSOKECTH
IToaroroBka Kk KOHTPOJIBHOMI

29 pabote no Teme "MexaHU4IeCcKoe bubnmorexa [JOK
nBIKeHne. B3anMmonencTere https://m.edsoo.ru/ff0b0408
Ten"

KonrtponsHast pabora o Teme
30 "MexaHn4eckoe ABUKEHUE bubmmorexa [JOK
N A ) ’ https://m.edsoo.ru/ff0b06ec
BzaumoperictBue Ten
HNmnynsc Tena. UMyasc CUisl.

31 3aK0OH COXpaHEHUsl UMITYJIbCa. bubnunorexa [JOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMO/ICICTBUE

1 Pemenue 3agau no teme "3akoH bubnuoreka [JOK
COXpaHEHHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
VYpok-koH(pepeHus

33 "PeakTUBHOE OBMKEHUE B
IIPUPOJIE U TEXHUKE"

14 Mexanunyeckas pabota u bubmmoreka [JOK
MOIIHOCTb https://m.edsoo.ru/ff0b0ag4

35 PaboTa cHIBI TSKECTH, CHIIBI bu6mmoreka [JOK
YIPYTOCTH U CUIIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlaGoparopHas paboTa

36 «Onpenenenue padOThl CUIIBI

TPEHUS TP PaBHOMEPHOM



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

JBIDKCHUHU TeJIa 110
TOPU30HTAJILHOM MTOBEPXHOCTH

CBs13b 9HEPTUH U PaOOTHI.

37
[TorennmanpHas 3HEprust
Kunernueckas sueprusi.
38 Teopema 0 KHUHETUYECKOI bubmmorexa [IOK
p https://m.edsoo.ru/ff0b0c32
SHEPruu https://m.edsoo.ru/ftlb0c32
39 3aKOH COXpaHEHUsl SHEPTUH B
MEXaHUKe
JlaGopaTopHnas pabota
40 «3ydyeHne 3aK0HA COXpaHEHUI bubnmorexa LIOK
y p https://m.edsoo.ru/ff0b12fe
SHEPTHH
41 KonedarensHOE ABMKEHNE U €TO bu6morexa [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
3aryxaromue KoeOaHusl.
42 Brinyxnennsie Kojie0anus bubmorexa [IOK
YA ' https:/m.eds0o.ru/fl0b20£0
Pesonanc
43 MaremaTtnueckuii u
NPYKUHHBINA MasITHUKA
Ypok-uccienoBanue
44 «3aBUCUMOCTb MIEpUOJA bubnuorexa [IOK
KOJI€0aHUil OT )KECTKOCTH https://m.edsoo.ru/ff0b197a
NPYKUHBI U MacCHI TPy3a»
45 [IpeBparienue SHEPTUH TIPH
MEXaHUYECKUX KOIEeOaHUsIX
JlabopaTopHas pabora
patopiiaip bu6morexa [JOK
46 «Onpenenenue 4acToThl U

nepuojia KojaeoaHui

https://m.edsoo.ru/ffOblaec



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

NPYKHUHHOI'O MAsITHUKA»

47

JlaboparopHas paboTa
«IIpoBepka HE3aBUCUMOCTH
nepuojia KojaebaHui rpysa,
OABCUICHHOI'O K HUTH, OT
Macchl Tpy3a»

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckre BOJIHBI.

CBoiicTBa MEXaHHYECKHUX BOJIH.

HpOJIOJ'II)HLIe H MOMNICPCYHBIC
BOJIHBI

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b21fe

49

Ypoxk-koHpepeHuus
"MexaHn4eCKUe BOJIHEI B
TBEpAOM Tene. CelicMuueckue
BOJIHEI"

50

3Byk. Pacnipoctpanenue u
OTpa’KeHHE 3BYKa

51

Ypok-uccnenoBaHue
"HabumroieHne 3aBUCUMOCTH
BBICOTBI 3ByKa OT 4aCTOTHI"

52

FPOMKOCTL 3BYKa U BbICOTA
TOHA. AKYCTI/ILICCKI/Iﬁ PE30HAHC

53

Ypok-koHpepeHIus
"VapTpa3Byk u HHPpPa3BYK B
MIPUPOJIC U TEXHUKE"

bu6morexa [JOK
https://m.edsoo.ru/ff0b23ca

54

[TonroroBka K KOHTPOJIBHOU
pabore 1o Teme "3aKOHbI
coxpaHeHusa. MexaHnyeckue
KoJIeOaHMs ¥ BOJHEI"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b25f0



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

KonTponbhas pabota no teme
"3aKOHBI COXpaHEHHUS.

55
Mexanunueckue KoneOaHus u
BOJIHBI"

56 DIIeKTPOMarHuTHOE TOJIE. bubnmorexa [JOK
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ff0b2abe

57 CBolicTBa 3JIEKTPOMAarHUTHBIX
BOJIH
Ypok-konpepenmus "[lkana
3JIEKTPOMArHUTHBIX BOJIH.

bu6mrorexa [JOK
58 Hcnonb3oBanue
https://m.edsoo.ru/ff0b2fe6
3JICKTPOMArHUTHBIX BOJIH TSI
COTOBOM CBsI3U"
VYpok-uccnenosanue "N3yuenue

59 CBOMCTB 3JIEKTPOMAarHUTHBIX bubnmnoreka [JOK
BOJIH C TIOMOIIIBIO MOOMIIEHOTO https://m.edsoo.ru/ff0b2c6¢
tenedona"

Pewienue 3aau Ha onpeneneHue

60 YaCTOTHI ¥ JJTHHBI
3JIEKTPOMArHUTHON BOJHBI
DJNeKTpOMarHuTHasi mpupoaa

bu6mmoreka [JOK

61 cBeta. CKOpOCTh CBETA.

N https://m.edsoo.ru/ff0b31d0
BousiHOBBIE CBOMCTBA CBETA
HcTounuku cBerta.

2 [IpssMonuHenHoe bu6nuorexa LIOK
pacrnpocTpaHeHue CBETA. https://m.edsoo.ru/ff0b3658
3armenus ConHua u JIyHsl

63 3aKOH OTpa)KE€HUs CBETA. bubnunoreka [IOK



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

3epkana. Pemenue 3agad Ha
MPUMEHEHHE 3aKOHA OTPaKEHUS
cBeTa

https://m.edsoo.ru/ff0b38c4

[Ipenomnenne cBera. 3akoH

bub6mmorexa [JOK

64 TIPEIOMJIEHHS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEeHHEE OTpakeHue

65 cBeTa. Mcronp3oBaHue MOJTHOTO bubmuoreka [{OK
BHYTPEHHETO OTPaXCHUS B https://m.edsoo.ru/ff0b3c5c
ONITHYECKUX CBETOBOJIAX
JlaboparopHas paboTa
"HccnenoBaHue 3aBUCUMOCTH

66 yTJia IPEJIOMIIEHHUSI CBETOBOTO
Jyda OT yIJia MajieHus Ha
rpanute "Bo3gyx-crekio""
Ypok-koHbepeHIHs
"Hcnonb30BaHnE OTHOTO

67 BHYTPEHHETO OTPa)KCHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAs
CBsI3p"

68 JIunzel. OnTHyeckas cuia bubmuoreka [{OK
JIMH3BI https://m.edsoo.ru/ff0b3f2¢

69 [Toctpoenue nzobpaxeHuil B bubnuorexa LIOK
JMH3aX https://m.edsoo.ru/ff0b444a
JlaGopaTopHnas pabota

70 "OnpeneneHue GOKyCHOTO bubmmoreka [{OK
pacCTOSIHUS U OIITUYECKOM CHUJIBI https://m.edsoo.ru/ff0b4206
coOuparomiei TUH3bI"

71 Ypok-koHpepeHIus bubnunoreka [IOK



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

"OnTH4ecKue JUH30BbIE
puoopsI"

https://m.edsoo.ru/ff0cOa7e

I'na3 xak onrTnyeckas cucTema.

bu6mmoreka [JOK

72
3penue https://m.edsoo.ru/ff0b4684
7 Ypok-koupepenus "JledexTo
3penus. Kak coxpanurts 3peHue"
Paznoxxenue 6enoro cBeta B
74 cnektp. OnbiTel HptoTOHA. bubnuoreka [JOK
CrnoxeHue CeKTpaIbHbIX https://m.edsoo.ru/ff0c0f4c
uBeToB. Jlucrnepcust cBera
JlaGopaTtopHnas padota "ONBITHI
O pa3JIoXKEHUIO OEToro CBeTa B
75 CIIEKTpP ¥ BOCIIPUATHIO LIBETA Bu6mmorexa [IOK
P P . https://m.edsoo.ru/ff0cOe2a
MPEIMETOB MPHU X HAOIIOICHUU
Yyepe3 IIBETOBbIC (QMIBTPHI"
VYpok-npaktukyM "BoiaHOBBIE
76 CBOMCTBA CBETA: NUCIIEPCHS,
uHTephepenys u audpaxus”
77 OmnsiTel Pesepdopaa u bubnuorexa [[OK
[UIAaHETapHAsA MOJEIb aTOMa https://m.edsoo.ru/ff0c12a8
73 [Toctynater bopa. Moaens
aroma bopa
Hcenyckanue u nornoueHue
79 cBeTa aToMoM. KBaHTBI bubmmorexa [IOK
N ' ' https://m.edsoo.ru/ff0c144c
JInnenyaTele CIIEKTPHI
20 Ypok-nipaktukym "Habmronenue bubnuoreka [IOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PamnoakTUBHOCTE U €€ BUILI bu6mmoreka [JOK



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550

https://m.edsoo.ru/ff0c1672

CTpoeHne aTOMHOTO siIpa.

bu6mmoreka [{OK

82
Hyxionnas Mmozaens https://m.edsoo.ru/ff0c18ac
23 PanuoakTrBHBIE IPEBpALICHMSL. bubnuorexa [IOK
3oTonm! https://m.edsoo.ru/ff0clal4
Pemenue 3amau no teme:
84 "PagroaKkTHBHBIE bubmorexa [IOK
A " https://m.edsoo.ru/ff0c1b4a
MIpeBpaIICHUs
85 [lepnon nonypacnana
Ypok-koH(DepeHus
86 "If)a I/IoaK”l(“il)/IBI:-ILIe HU3IIyYEeHUS B bubnmorera [TOK
a y " https://m.edso0.1u/ff0c2126
MIPUPOJIC, MEAUIIMHE, TEXHUKE
SInepHble peakiny. 3aKOHBI
87 coX paHeHE;{ 3apsIIOBOTO U bubmorexa HOK
p A https://m.edsoo.ru/ff0c1c58
MaCcCOBOT'O YHCET
OHeprus CBA3M aTOMHBIX sIJIEP. bubnuorexa [IOK
88
CBs13b MacChl U SHEPTUH https://m.edsoo.ru/ff0c1d7a
29 Pemrenue 3agad mo reme
"SAnepubie peakun"
Peakuuu cunTesa u neneHus
90 sinep. UcTOUYHUKY 3HEPTUU bubmmorexa TIOK
A1eP- . p https://m.edsoo.ru/ff0c1e88
ConHia u 3BE3]
Ypoxk-koudepennus "AnepHas
01 sHepreTuka. JlencTBus
PaAMOAKTUBHBIX U3TYyUYEHUN Ha
JKUBBIE OPraHU3MBbI"
9 [ToaroroBka K KOHTPOJIBHOM bub6mmorexa [JOK

pabore 1o Teme

https://m.edsoo.ru/ff0c223e



https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

"DNEeKTPOMarHuTHOE MOJIE.
DIIeKTPOMarHUTHBIC BOJTHBI.
KBauroBrie gBienus"

KonTponbHas padora no teme
"DJIeKTPOMarHUTHOE TIOJIE.

93

DIIeKTPOMarHUTHBIE BOJTHBI.

KBanToBbie siBIeHUS"

[ToBTOpenue, 06001IEeHNE. Eub 10K
noIMoTeKa

94 JlaGopaTopHnbie paboThI 1O

B . " https://m.edsoo.ru/ff0c245a
Kypcy "B3aumoneiicTBue Ten
[ToBTOpenue, o6o0IICHNE.

95 Pemenue pacueTHbIX U bubnuorexa [IOK
Ka4yeCTBEHHBIX 33J]a4 10 TEME https://m.edsoo.ru/ff0c2572
"TemnoBbie mpouecch”

[ToBTOpenue, o6oOIIEHNE.

96 Pemenue pacueTHbIX U bubnuorexa LIOK
KaueCTBEHHBIX 3a7a4 110 TEME https://m.edsoo.ru/ff0c2a22
"KIIJI TerioBbix aBurarenci'

[ToBTOpenue, o6oOIIeHNE.

97 Pemenue pacueTHbIX U bubnuorexa LIOK
KaueCTBEHHBIX 3a7a4 110 TEME https://m.edsoo.ru/ff0c2b30
"KII/I anexTpoycTaHOBOK"

[ToBTOpenue, oboOIIeHNE. Bu6 1IOK
nOJINOTEKA

98 JlabopatopHbie pabOTHI 11O ‘
kypey "CeToBBIe ABIeHI" https://m.edsoo.ru/ff0c2¢52
[ToBTOpenue, o6oOIIEHNE. Bu6 LIOK

noIMOTEKA

99 Pabota ¢ TekcTaMu 110 TeMe

"3aKOHbBI COXpaHEHUs B

https://m.edsoo.ru/ff0c2d6a



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a

MexaHuke"

[ToBTOpenue, o6o0IICHNE.

bu6nmorexa [JOK
1 P 1
00 aboTa ¢ TeKCTaMHu 110 Teme https://m.edsoo.ru/ff0c2e82
"Konebanus 1 BOJIHBI"
[ToBTOpenue, o6oOIICHNE.
101 Pabora ¢ Tekcramu 1o TemMe 1 bubmmorexa [IOK
" " https://m.edsoo.ru/ff0c3044
CBeTOBLIE SIBIICHUS
[ToBTOpenue, o6oOIIEHNE.
102 Pabora ¢ TekcTamu 1o TeMe 1
"KBanToBas u sinepHas pusuka'
OBILIEE KOJIMYECTBO YACOB I10 102 7

[MPOTPAMME



https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




IMPOBEPSEMBIE IPEJMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOMU ITPOI'PAMMbBI OCHOBHOI'O
OBILEIO OBPA3OBAHUS

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTAThHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'0 00111€er0 00pa30BaHUs

1.1

HCII0JIb30BATh M3YUCHHBIC ITOHATHUSA

1.2

pasiinidaTth ABJICHUA IO OMNHMCAHHUIO HMX XapPaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC CI)I/ISI/IIIGCKOC SABJICHHUC

1.3

pacro3HaBaTh INPOSIBIEHUE H3YyYCHHbIX (U3MUECKUX SBICHUI B
OKpYy’KarollleM MHUpE, B TOM 4uclie (U3NYECKUE SIBICHUS B MPUPOJE,
IIPU 3TOM INEPEBOJMUTH MPAKTHUECKYIO 3a7ayy B yuyeOHYI0, BBIIEIATh

CYLLECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBJICHUI

1.4

ONMCHIBATh HW3yYEHHBIC CBOWCTBA TeI M (PHU3MUECKUE SBICHUS,
UCHoNb3ysd (U3UYecKHe BEJIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICI HCIOJB3yEMbIX BEIMYUH, WX
0003HaYECHMS U eIMHUIIBI (PU3NUECKUX BEIMYMH, HAXOIUTh (HOPMYIIbI,
CBSI3BIBAIOIIME  JIAHHYI0O  (DM3MUECKYIO BEJIMYMHY C JPYTUMH
BEJIMYMHAMH, CTPOUTh  TIpadUKd  M3YYEHHBIX  3aBHCHMOCTEH

(U3HYECKUX BEIIMIUH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUECKHUE SIBICHUS H TIPOIIECCHI,
UCIIONIb3Ysl HW3YYEHHbIE 3aKOHBl, NpPH OSTOM [aBaTh CIIOBECHYIO
GOpMyJIHpPOBKY 3aKOHa H 3alHCHIBAaTh €r0  MaTeMaTUYECKOe

BBIPAXXCHHUEC

1.6

OOBSICHATh (PU3UUECKUE SIBJICHUS, MPOLECCHl U CBOWCTBA TEl, B TOM
Yyhclieé U B KOHTEKCTE€ CHUTyallMil IPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbIIBJIATh IPUYMHHO-CIEJICTBEHHbIE CBSI3U, CTPOUTh
oObsicHeHWe M3 1 — 2 jormyeckWx MmaroB ¢ omopod Ha 1 — 2
U3yYEHHBIX CBOWCTBA (PU3MUYECKUX SBJICHHUH, PU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemaTth pacu€THble 3aAauud B 1 — 2 nelCTBUS, UCIIONB3YSl 3aKOHBI U




(hopmyIibl, CBA3BIBaIONIME (PU3NUECKHIE BETUYMHBI: HA OCHOBE aHalln3a
YCIOBHSI 3aJaud  3alUChIBaTh KpPATKOE YCIOBHUE, MOJCTABISThH
¢du3nyeckre BEIUYUHBI B (OPMYJIBI U MPOBOJIUTH PACUEThl, HAXOAUTD
CIpaBOYHbBIC JaHHBIE, HEOOXOAUMBIE TSl PEIICHUs 3ajad, OIICHUBAThH

PEaTUCTUIHOCTD MOTYYEHHON (PU3HUECKON BEITMUNHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEIIUTh MPHU OMOIIU
(¢u3N4YeCKUX METOJO0B, B ONHUCAHWU MCCJIEJOBAHUS  BBIICIATH
MpoBepsieMoe  MpeArnojoXkeHue  (rumoresy),  pa3nuyaTb U
UHTEPIPETHUPOBATh IOJYYEHHBIH pe3yJbTaT, HAXOAWUTh OIIMOKH B

XOJE€ OIlbITa, A€JaTh BBIBOJLI 11O €T0 pE3yjbTaTaM

1.9

MPOBOANUTH OMNBITHl MO HAOMIOACHUIO (U3HUECKUX SBJICHUN WU
¢u3nyeckux  CBOMCTB  Ted:  (OpPMyJIHMpOBaTh  MPOBEpsieMble
MPENINOJIOKEHNs, CcOoOUpaTh  YCTAHOBKY M3  IPEAJIOKEHHOTO

O60p}/'I[OBaHI/ISI, 3allMChIBATh XO/J OIIbITa U (I)OpMy.TII/IpOBaTB BBIBOBI

1.10

BBIIIOJIHATh NPSMbIE U3MEPEHMSI C MCIIOIb30BAaHHUEM AHAJIOTOBBIX U
uu(ppoBbIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUS MPUOOPOB C y4ETOM

3aJJaHHOM aOCOIIOTHOM MOTrPEUIHOCTH U3MEPEHUI

1.11

IPOBOJUTH  MCCJIEIOBAHWE  3aBUCUMOCTH  OJHOM  (U3HYECKOH
BEJIMYMHBI OT JPYyrod C HCIOJIb30BAHUEM NPSIMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAHMU Y4E€OHOTO MCCIIEOBaHUS, COOUpATh
YCTAHOBKY M BBIIIOJIHATh U3MEPEHUS, CIEAYsl IPEMIOKEHHOMY IUIAHY,
(buKcUpoBaTh pe3ysbTaThl IMOJYYEHHOH 3aBUCUMOCTH (U3UUECKUX
BEJIMYUH B BUJIC MPEUIOKEHHBIX TaOJIHUIl U TPAPHUKOB, JIENIaTh BBIBOIBI

10 pe3yJibTaTaM UCCICAOBAHU A

1.12

MIPOBOJIUTh KOCBEHHBIE H3MEpEHHs (PU3MUECKUX BEIHYUH, CIEays
MPEUI0KEHHONW MHCTPYKIIUH: TP BBITOJIHEHHH U3MEPEHU cOOUpaTh
OKCIIEPUMEHTAJIBHYI0 YCTAHOBKY U BBIYMCIIATH 3HAYCHUE HCKOMOM

BCINYHNHBI

1.13

coOmomaTh TpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu  pabore ¢

1abopaTopHBIM 000PYyIOBAHUEM

1.14

yKa3plBaTh NPUHIUNBI  JAEHCTBHS NPUOOPOB M TEXHUYECKHUX
YCTPOWCTB, XapaKTEpHU30BaTb MPHUHLIMIBI JEUCTBUSA H3YyYECHHBIX
IpUOOPOB M TEXHUYECKUX YCTPOHCTB € IOMOIIBI0 HMX OIMCAHMUA,
UCTONB3ysd 3HAaHMA O CBOMCTBaX (PU3MUYECKUX SIBICHUH U

HCO6XO,I[I/IMLIG (1)I/I3I/I‘IGCKI/IC 3aKOHbI 1 3aKOHOMCPHOCTHU




1.15

MPUBOJUTL TpUMeEpbl (HaXoAuTh UHGPOPMALUIO O MPUMEPAX)

MPAKTUYECKOTO MCIOIh30BaHMsl (PU3MUECKUX 3HAHUN B TTOBCEIHEBHOM
KU3HM I oOecnedeHus Oe30MacHOCTH TIpH  OOpalieHuH ¢
npubopaMu ¥ TEXHUIECKUMHU YCTPONCTBAMH, COXPaHEHUS 3JI0POBbS U

cOOIOICHHS HOPM SKOJIOTMYECKOTO TIOBEJIEHUS B OKpY Karollen cpejie

1.16

OCYHIECTBIISATh OTOOP MCTOYHUKOB MHGpOpManuu B ceTu VHTepHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCS 3HAHUM W MyTEM CpPaBHEHHS PA3IUYHBIX HCTOYHHKOB
BBIIENATh MH(OPMALMIO, KOTOpasl SBISETCS NPOTHUBOPEUMBON HIIU

MOXET OBITh HEJOCTOBEPHOM

1.17

BBIIIOJTHEHUU 3aJaHuH

JUTEpaTypy
MaTepuaibl, pPecypchl

HpI/IéMaMI/I KOHCIICKTUPOBAaHUA TCKCTA, Hp606paSOBaHI/I$I I/IH(I)OpMaI_[I/II/I

HCIIOJIB30BaTh npu y‘—I€6HI)IX

Hay4YHOIOITYJIIPHYIO ¢u3uueckoro - copepikaHus,

CIIPpaBOYHBIC CCTH I/IHTCpHeT, BJIaJCTh

W3 OJJTHOM 3HAKOBOW CHCTEMBI B JPYTYIO

1.18

CO03/1aBaTh COOCTBEHHbIE KPAaTKHE MUMCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(pOpMaun (U3NIECKOro
COJiep’KaHus, B TOM 4YMCJIe MyOJUYHO JIeaTh KpaTKue COOOIIEHUS O
pe3yibTaTax MPOEKTOB WIM Y4eOHBIX MCCIEIOBaHUN, HpU 3TOM
IPAMOTHO HCIIOJI30BaTh W3YUYEHHBINM ITOHATUHHBIN anmapar Kypca

(I)I/I3I/IKI/I, COIMPOBOKAATH BBICTYIIJICHUC npe3eHTauHeI71

1.19

IIpU BBIITOJIHCHHUHN y‘-Ie6HBIX IMPOCKTOB U I/ICCJ'IC,Z[OBaHI/II\/’I pacnpeaciiTb
0053aHHOCTHU B Tpynri€ B COOTBETCTBUM C IMOCTABJICHHBIMU 3a/la4aMU,
CJIICOUTH 3a BBIIIOJHCHHUCM IlJIaHa ,I[CI>'ICTBI/II>'I, aZICKBATHO OIICHHMBATH

IpyIIIBI,
YUYUTBIBAs

COOCTBEHHBIN BKJIad B JCATCIIBHOCTH BBICTpanBaTh

KOMMYHHKATHUBHOC B3 aHMOHCﬁCTBHC, MHCHUC

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepPsSIEMOro
pe3yJibTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTI0 0011er0 00pa3oBaHus

1.1

HCIIOJIBb30BaTh IIOHATHUA

1.2

pasiinydaTth ABJICHUA IO OINHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC q)HSI/I‘ICCKOG SIBJICHUEC

1.3

pacmo3HaBaTh MpPOSBIECHUE W3YUYCHHBIX (U3MUECKUX SBJICHUNH B
OKpY’KalollleM MHpe, B TOM 4ucie (U3NUECKUE SBICHHUS B MPHUPOJE,
IIPU 3TOM TMEPEBOJUTH MPAKTUYECKYIO 3a/layy B y4eOHYIO, BBIIEIATH

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PUINIECKUX SIBICHUN

1.4

ONUCHIBATh HW3yYEHHBIE CBOWMCTBAa Tel M (PU3MUECKUE SBICHUS,
UCTIONB3ysl (pU3MYECKHe BEJIUYUHBI, IPH ONHUCAHUU MPABHIBHO
TpPakTOBaThb  (PU3MYECKH  CMBICA  HCHOJB3YEMBbIX  BEJIHUYHH,
0003Ha4YEeHUS U €IUHUIIBI (PU3UUECKUX BEJIIMYMH, HAXOAUTh (OPMYJIbI,
CBSI3BIBAIOIME JIaHHYIO (DU3MUYECKYI0O BEIMYMHY C JpYyTUMH
BEJIMYMHAMHU, CTPOUTH TIpaQUKd  U3YYEHHBIX  3aBHUCHUMOCTEH

(pI/I3I/I‘-ICCKI/IX BCINYNH

1.5

XapaKTCPU30BaTh CBOMCTBaA TECII, (I)I/I3I/IIICCKI/IC SABJICHUSA U IIPOLICCCHI,
HCIIOJIB3Yysd HM3YYCHHBIC 3aKOHBI, IIPpU J3TOM [OaBaTb CJIIOBECHYIO
(pOpMy.]'H/IPOBKy 3aKOHa MW  3alluChiBaTb €ro MaTCMaTH4YCCKOC

BBIpa)KCHUE

1.6

OOBACHATH (PU3MYECKUE MPOLIECChl U CBOWCTBA TE€JN, B TOM YHCIIE U B
KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUUHHO-CJIE/ICTBEHHBIE CBSA3H, CTPOUTH 00BsCHEHUE U3 |
— 2 JIOTMYECKUX IaroB C MOMOIIBIO | — 2 W3yYeHHBIX CBOMCTBa

(bu3NYEeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTHU

1.7

pemath pacy€THble 3adauu B 2 — 3 AEMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBs3bIBarONIME (U3NUECKHUE BEIMUUHBI: HA OCHOBE aHaJIM3a
YCIIOBHS 3a1a4M 3alIUCHIBATH KPATKOE YCIIOBUE, BBIABIIATH HEAOCTATOK
JAHHBIX Ui peLIeHHs 3alauyd, BbIOMpaTh 3aKOHBl U (HOPMYJIBI,
HEOOXOAUMBIC Il €€ pelIeHus, MPOBOANUTh PACUYEThl U CPABHUBATH
MOJyYeHHOE 3HaueHUue (PU3MUYECKOW BEJIMYMHBI C H3BECTHBIMHU

JaHHbIMH

1.8

pacno3HaBaTh MpOOJEMBbI, KOTOPbIE MOYKHO PEIIUTh HPHU IOMOIIU
(buU3MYECKUX METOJI0B, UCIOJIb3YsI OIMCAHUE HCCIIEIOBAHNUS, BBIIEIAThH
MIPOBEPSIEMOE MPEIIIOJIOKEHUE, OLICHUBATh IIPAaBUIBHOCTh MOPSIKA

MIpOBEACHUA UCCIICAOBAHUS, JCJIATh BBIBOAbI

1.9

MPOBOJIUTH OIBITHI TI0 HAOMIOJACHUIO (PHU3MUECKUX SIBICHUH WU
(¢u3MYeCKUX  CBOWCTB  Tell:  (OPMYJIUPOBaTH  MPOBEPSEMBIC

IpCAIIOJI0KCHUS, CO6I/IpaTB YCTaHOBKY u3 IpCaIOKCHHOI'O




000py/10BaHus, OMUCKHIBATH XOJ1 ONbITa U (POPMYIHPOBATH BHIBObI

1.10

BBIIIOJIHATE IPAMBIC HU3MCEPCHHA C HCIIOJIB30BAHHMEM AHAJIOTOBBIX
HpI/I60pOB 1 JaT4YUKOB (I)I/I3I/I‘-ICCKI/IX BCJIMYHMH, CPAaBHUBATL PC3YJIbTATLL

M3MEPEHHH ¢ YIETOM 3aJaHHONM a0COFOTHOM MOTPEITHOCTH

MPOBOJUTH  WCCIAEAOBAaHWUE  3aBUCHUMOCTH  OJHOW  (DU3HUYECKOM
BEJIMYMHBI OT JPYrOM C MCIOJIB30BAHUEM NPSMBIX H3MEPEHUN:
MJIAaHUPOBATh HCCIEOBAaHUE, COOUPATh YCTAHOBKY H BBITIOJHSTH
W3MEpeHus, Clleqys MNPeAIOKCHHOMY  IUIaHy, (DUKCHpPOBATh
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH B BHJIE TaOMUIl U TpaduKOB,

ACJIaTh BbIBOABI 1O PE3yJIbTaTaM UCCIICAOBAHUA

1.12

NPOBOJIUTh  KOCBEHHbIE  M3MEpPEeHHs  (U3NYECKUX  BEJIUYUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
ciaenys IPEeMJIOKCHHOM HHCTPYKLUMH, U  BBIUHUCIATH 3HAYCHHE

BCINYHNHBI

1.13

coOnrofaTh IMpaBWia TEXHUKM Oe3omacHOCTH 1nipu paboTte ¢

1a00paTOPHBIM 000py10BaHHEM

1.14

XapaKTepu30BaTh MNPUHIUMbBI JIEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA HX OIMCAaHUS, HUCIOJIb3Ys
3HaHUS O CBOWCTBaX (DU3MYECKUX SBICHUMM U HEOOXOauMble

(u3nyeckre 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh MPOCTBIC TEXHHUYCCKUC yCTpOfICTBa 1 U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATHYHBIM PUCYHKAM, COCTABJISITH CXCMbI
QJICKTPHUYICCKUX ueneﬁ C TMOCJICOAOBATCIIBHBIM W IAapalJICJIbHBIM
COCOAMHCHUECM OJICMCHTOB, pasjinvasn YCJIOBHBIC 0003HaYCHHUS

3JIEMEHTOB JIEKTPUUECKUX LIECTIEH

1.16

NPUBOANTH TPUMEPHl (HAXOAWTHh HWHPOPMALUIO O TpUMepax)
MPAKTUYECKOTI'0 UCIOJIb30BAHUS (PU3UYECKUX 3HAHUI B MOBCETHEBHOMN
KU3HH Uil o0ecriedeHrsi O€30MacHOCTH Tpu  OOpalieHun ¢
npubOpaMy U TEXHUYECKUMU YCTPOMCTBAMH, COXPaHEHHUs 3/10pPOBbs U

coOII0ICHNS HOPM SKOJIOTMYECKOT0 TIOBEJICHUS B OKpY KaloIlel cpeie

1.17

OCYIIECCTBIISATH MOUCK HHPOPMAIIH (PU3HIECKOTO COACPKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOLIMXCS 3HAHUM W NYTEM CpPAaBHEHMS
JOTIOJTHUTEIBHBIX HCTOYHUKOB BBIACIATH WH(GOPMAIUIO, KOTOpast

SABJIICTCA HpOTHBOpeqHBOﬁ HJIA MOYKET OBIThH HCI[OCTOBCpHOfI




1.18

WCIIOJIb30BaTh IPU  BBIMNOJHEHUM YYEOHBIX 3aJaHU  Hay4HO-
MOMYJIIPHYIO JINTEPaTypy (DU3MYECKOTO COJEepkKaHUs, CIpPaBOYHBIC
MaTepuanbl, pecypchl cetu MHTepHeT; BinaaeTh npuémMamu
KOHCIIEKTHPOBAHUs TEKCTa, Mpeodpa3oBaHusi WHPOPMAIUU U3 OJHON

3HAKOBOM CHUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKHAE YCTHBIC COOOIICHMSI,
0000mmas uHGOpPMAIMIO W3 HECKOJBKUX HUCTOYHHKOB (PH3UUIECKOTO
COJICp)KaHWs, B TOM 4YHUCIIC NYOIMYHO TPEICTABIATh PE3yJIbTATHI
MPOEKTHONM WU HCCIENAOBATENbCKOW AESITENbHOCTH, TPU ITOM
IPAMOTHO HCIIOJIb30BaTh H3YYEHHBIM IOHATUHHBIN anmapar Kypca

(pI/ISI/IKI/I, COMMPOBOXKAATH BBICTYIIJICHUC npe3eHTauHeI71

1.20

MIPH BBITIOJIHEHUU YYEOHBIX MPOEKTOB M HMCCIEAOBAHUN (U3UUECKUX
MIPOLIECCOB pacHpesesTh 00S3aHHOCTU B I'PYIIE B COOTBETCTBUH C
IIOCTABJICHHBIMU  3aJla4aMu, CJIEOUTh 3a BBIIOJHEHUEM IUIaHA
JEHCTBUM U KOPPEKTUPOBATH €T0, aJICKBATHO OIICHUBATH COOCTBEHHBII
BKJIAQJ B JIEATEIBHOCTb TPYIIIbl, BBICTpAaWBaTh KOMMYHHUKAaTHBHOE

B3aUMO/ICIICTBHE, IPOSBIISAS FTOTOBHOCTD pa3peliaTh KOHPIUKTHI

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BAaTh M3YUCHHBIC ITIOHATHUA

1.2

pasiinydaTth ABJICHUA IO OINHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (1)H3PI‘-I€CKO€ SAIBJICHUC

1.3

pacrio3HaBaTh TNPOSIBIIEHHE M3YyYCHHBIX (U3MUECKUX SBICHUI B
OKpY’KalollleM MHpe, B TOM 4ucie (U3NYECKUE SBICHHS B MPHUPOJE,
IIPU 3TOM TEPEBOJMTH MPAKTHUECKYIO 3a7ayy B y4eOHYIO, BBIICIATH

CYyIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) HU3HUUECCKUX SIBICHUI

1.4

OIMCHIBATh HW3y4YCHHBIC CBOMCTBA Tel M (HU3MYECKUE SBICHHS,
UCTONB3yd (U3UYECKHE BEIMYMHBI, MPU OINUCAHUM MPABUIBHO
TPAaKTOBAaTh  (DU3MYECKUH  CMBICT  HCIOJB3YEMBIX  BEJIWYHH,
0003HaYCHHS U eIUHUIIBI (PU3NYECKUX BEITHMYMH, HAXOIUTH (HOPMYJIHI,

CBS3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIUYMHY C JPYTHUMH




BEJIMYMHAMHU, CTPOUTh  TIpaQUKd  U3YYEHHBIX  3aBUCHUMOCTEH

(1)I/I3I/I‘-ICCKI/IX BCINYNH

1.5

XapaKTCpPU3oBaTh CBOMICTBaA TECII, (I)I/I3I/I‘-ICCKI/IC SABJICHUSA U IIPOLCCCHI,
HCIIOJIB3Yysd HM3YYCHHBIC 3aKOHBI, IIPpU J3TOM [OaBaTb CJIOBECHYIO
(pOpMYHI/IpOBKy 3aKOHa MW  3alluChiBaTb €ro MaTCMaTH4YCCKOC

BBIpa)KCHUE

1.6

OOBSACHATH (hPM3MUYECKHE MPOLIECCHl U CBOWCTBA TN, B TOM YHCIIE U B
KOHTEKCTE CHUTyallUd IPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUUHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH 00BCHEHUE U3 2
— 3 JIOTMYECKUX IIaroB C IOMOIIBbIO 2 — 3 U3yYEHHBIX CBOMCTBA

(bu3nyecKrX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTHU

1.7

pemath pacu€THble 3a7aud (OmMMparollyecss Ha cuUcTemMy u3z 2 — 3
YPaBHEHMI), HCHOJb3ys 3aKOHbI U  (OPMyJbl, CBS3bIBAIOILUE
¢Gusnyeckue BEIMUYUHBI: HAa OCHOBE aHalIM3a YCJIOBUS 3aJauu
3alUChIBaTh KPAaTKOE yCIIOBUE, BBIABIATH HEAOCTAIOLIME WU
130BITOYHBIE JJaHHbIE, BEIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMbIE
JUI PELIEHUs, MPOBOAUTH PACUETHl M OLEHUBATh PEAIUCTUYHOCTH

MIOJIyY€HHOT'0 3HAaUeHUs (PU3NUECKON BEIHMUMHBI

1.8

pacro3HaBaTh NPOOJIEMbI, KOTOPbIE MOKHO PELIUTh IPU IMOMOIIU
(bU3MYECKUX METOJIOB, UCIIONb3Ysl ONMUCAHUE UCCIEOBaHUS, BBIIACIATH
IIPOBEPSEMOE NIIPEIIOJIOKEHUE, OLICHUBATH IIPABWIBHOCTh MOpSAKA
MIPOBEJCHUS UCCIICOBAHUSA, [EJIaTh BbIBOABI, HHTEPIPETUPOBATH

pe3yNbTaThl HAOJIOICHHI 1 OTIBITOB

1.9

MPOBOJUTH OIBITHI TIO0 HAOMIOACHUIO (PU3MUYECKUX SIBICHUH WU
(U3NYEeCKUX CBOMCTB TeN: CaMOCTOSATENBHO COOMpPATh YCTAaHOBKY M3
n30BITOYHOTO Habopa 00OPYJOBAaHUSA, ONUCHIBATH XOJ OIBITa U €ro

pe3yabTaThl, GOPMYIUPOBATH BEIBObI

1.10

MPOBOJIUTh TPU HEOOXOJUMOCTH CEPHIO MPSMBIX H3MEPEHHIA,
OTIpeNeNisis CpelnHee 3HaueHHe H3MepseMOl BeIMYMHBI ((POKyCHOE
paccTrossHue CcOOMparoIIel JUH3bI), 00OCHOBBIBaTH BBHIOOP crocoOa

n3MepeHus (U3MEepUTEIbHOro mpudopa)

1.11

MIPOBOAUTH HCCIIEJOBAHME 3aBUCUMOCTEM (PU3MUYECKUX BEIUYHUH C
UCIOJIb30BAHUEM HNPSAMBIX HW3MEPEHUH: IUIAHUPOBATh HCCIIEI0BaHUE,
CaMOCTOSITENIFHO COOHMpaTh YCTaHOBKY, (UKCHPOBATH pPE3yJIbTATHI

HOJ'Iy‘I@HHOfI 3aBUCHMMOCTH (bHSPI‘lCCKI/IX BCINYHNH B BHAC Ta6J'II/ILII/I




I‘pa(i)I/IKOB, JCJIaTb BBIBOAKBI 110 PE3YyJIbTaTaM UCCIICAOBaHUA

1.12

MPOBOAUTh  KOCBEHHbIE  U3MEpPEHHs]  (U3NYECKUX  BEJIUYHH:
IUTAHUPOBATh U3MEPEHUs], COOMPaTh SKCIEPHUMEHTAIBHYI0 YCTaHOBKY
Y BBINOJHATh W3MEPEHHUs, CleAys NPEeIJOKEHHOW HWHCTPYKIIHH,
BBIYUCIIATh 3HAYEHHUE BEJIMYMHBI W AHAJIU3UPOBATH IIOTYYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHON MOTPEIIHOCTH U3MEPEHU I

1.13

coOnrofaTh IMpaBWia TEXHUKM Oe3omacHOCTH Tnpu paboTte ¢

1a00paTOPHBIM 000pYyT0BaHHEM

1.14

pasnuyaTh OCHOBHBIC NMPU3HAKH HM3YUYCHHBIX (PU3UUECKUX MOJETCH:
MaTepuaibHasi TOYKa, abCOTIOTHO TBEPIOE TEJIO, TOUYCHHBIA HCTOUYHUK
CBeTa, JIy4, TOHKAs JIMH3a, IJIAHETapHas MOJENbh aToMa, HyKJIOHHAS

MOJECJIb aTOMHOI'O Aapa

1.15

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOpPOM HAa HUX OIMCAHUsA, HUCIOJIb3Ys
3HaHHUA O CBOMcTBax (U3MUECKUX SBICHUM UM HEOOXOAUMBbIE

(I)I/I3I/I‘-ICCKI/IG 3aKOHOMCPHOCTHU

1.16

HCIIONIB30BAaTh CXEMbl U CXEMAaTUYHBIE PUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOWCTB, U3MEPUTEIIBHBIX puOopoB "
TEXHOJIOTUUECKUX TPOLIECCOB IPH PEHIEHUH Y4eOHO-NIPAKTUYECKUX
3a/1a4, ONTUYECKUE CXEMBI Ul TOCTPOCHUS U300paKeHUH B TNIOCKOM

3epKajie ¥ coobuparomieil TuH3e

1.17

NPUBOAUTH TNpHUMEphl (HAXOAUTh HMHPOPMALUIO O THpUMepax)
MPAaKTUYECKOTO UCTIOIH30BAHUS (DU3MUYECKUX 3HAHUI B MMOBCETHEBHOMN
KHM3HM U1 oOecriedeHusi Oe30macHOCTH TpU  OOpallleHuH ¢
npuOopaMy ¥ TEXHUYECKUMHU YCTPONCTBAMH, COXpaHEHUS 310pOBbs U

CO6JHO,Z[€HI/I$I HOPM 5KOJIOTUYCCKOTI'O IMTOBEACHUS B OKPY)KaIOH_Ieﬁ cpeae

1.18

OCYIIECTBIISATH MOUCK HHPOPMAINH (HU3HUECKOTO COACPKAHUS B CETH
WNutepuer, camocTosTenbHO GOPMYIUPYsS TOMCKOBBIM  3ampoc,
HaxoJWUTh MYTH  ONPENENEHUS  JOCTOBEPHOCTH  IOJYUYEHHOM
vH(pOpMalMid HAa OCHOBE MMEIOUIUXCS 3HAHUN U JIOTIOJHHUTEIIbHBIX

HCTOYHHUKOB

1.19

WCIIONIb30BaTh MPHU  BBHINOJHEHHHM YYEOHBIX 3aJaHU  HAay4HO-
MOMYJISIPHYIO JINTEPATYpy (DU3UYECKOTO COJEpKaHUs, CIPaBOYHBIE
Marepuaibl, pecypcbl ceth MHTepHeT; BiageTh NOpuéMamu

KOHCTIEKTHPOBAHUS TEKCTa, Mpeodpa3oBaHusi WHPOPMAIMU U3 OJHON




3HAKOBOM CUCTEMBI B IPYTYIO

1.20

co3aaBaThb cOOCTBEHHBIE MMHUCHMEHHBIE U YCTHBIC COO6H.[€HI/I$I Ha
OCHOBEe WH(POpPMAIUU €3 HECKOIbKMX HCTOYHHKOB (PU3UYECKOTO
coJiep)KaHusl, MyOJIMYHO TPEACTAaBIATh PE3yJbTaThl MPOEKTHOW WM
HCCIIEIOBATENBCKOW  JEATENBHOCTHM, NOPU  3TOM  T'PaMOTHO
HCMOJIb30BAaTh U3YUYEHHBIM MOHATUWHBINA anmapaTr U3y4aeMoro pasziena
(UMK W CONMPOBOXKIATh BBICTYIJICHHE MpE3eHTAlMed C y4EToM

0COOEHHOCTEH ayAUTOPUN CBEPCTHUKOB

1.21

IIpHU BBITIOJIHCHUHA y‘I€6HI)IX IIPOCKTOB U I/ICCJ'ICHOBaHI/Iﬁ (1)I/ISI/I‘ICCKI/IX
poHeCcCoOB pacnpecacIiaThb 00513aHHOCTH B rpynrme B COOTBETCTBUU C
IIOCTAaBJICHHBIMU  3aJJadyaMu, CJICIUTh 3a BBIIIOJHCHHUCM IIJIaHaA
HeﬁCTBHﬁ " KOPPECKTHUPOBATH €0, aICKBATHO OLICHUBATDH COOCTBEHHBIH
BKJIaA B JACATCIBHOCTL TIPYIIIBI, BBICTpaWBATb KOMMYHHKATHBHOC

B3aHMOﬂCﬁCTBHe, MMPOABJIAA TOTOBHOCTH pa3pCllaTh KOH(bHHKTLI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KIIACC

Kon
pasnena

Kon
3JIEMEHTA

IIpoBepsiemble Y1€eMEHTHI COAePKAHUSA

®U3MKA U EE POJIb B [IO3HAHUU OKPYXXAIOILETO MHUPA

1.1

®uzuka — Hayka O mnOpupoje. SABIEHUS HPUPOMBI.
dusnyeckue SBICHUS: MEXAHUYECKUE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBLIC, 3BYKOBLIC

1.2

O®uznyeckue BenUYuHBL.  M3MepeHue  puanyeckux
BenmMunH.  Pusnueckue  npubopsl.  IlorpemHocTh

n3MepeHuil. MexxayHapoHasi CUCTEMA €ITMHUIL

1.3

EcTecTBeHHOHAy4HBIH METOJ TO3HAHMS: HAOJIOJICHHE,
MIOCTAaHOBKAa HAYYHOT'O BOIIPOCA, BBIIBH)KEHHE TUIIOTE3,
OKCIIEPHUMEHT TI0 TMPOBEPKE THIOTE3, OOBSICHCHHE

Ha6moz[aeM0r O SABJICHHUA

1.4

Onucanne PU3NYECKHUX SBJICHUH C TTIOMOIIBIO MOJIeIIeH

1.5

[TpakTudeckue pabOThI:

HiHtPar#HH#113mepenHne pacCTOsTHUM.
###Par###I3mepenne 00bEMa KHIAKOCTH M TBEPIOTO
Tena.

#H##Par###OnpeneneHue pasMepoB MallbIX Tell.
#i#HtPar#HH#l13mepeHne  TemnepaTypel IIpH  [TOMOIIHU

KHUAKOCTHOI'O TCPMOMETPA U JaTHUKA TEMIICPATYPhI

ITEPBOHAYAJIbHBIE CBEJJEHNM A O CTPOEHNU BEIIIECTBA

2.1

###Par###CTpoeHne BelecTBa: aTOMbl U MOJIEKYJIbI, UX
pa3mepbl.  OmbITHI,  JOKAa3bIBAIOIIME  JUCKPETHOE

CTPOCHHUEC BCUICCTBA

2.2

#HPar#Ht ]| Brxkenue YACTHUILI BEIIECTBA. CBs3b
CKOPOCTH  JBWIKEHHUS  YacTHI[ C  TEeMIEpaTypoi.

bpoyHoBckoe nBmkenue, muddys3us

23

BSaHMOﬂCﬁCTBHC YaCTHIl BCIICCTBA: IIPUTSXKCHUC U




OTTaJIKUBaHHE

##HtPar#Ht# ArperaTHble COCTOSTHUSI BEIIECTBA: CTPOEHUE

ra3oB, JKHIKOCTEN u TBép,Z[BIX (KpI/ICTaJ'IJ'II/I‘{eCKI/IX) TCII.

2.4 B3anMoCBs3p MeXAy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX W HMX aTOMHO-MOJIEKYJISPHBIM
CTpPOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[TpakTiueckue pabOThI:
#HHPar###Onenka nuameTpa atomMa METOJOM PSIOB (C
ucrob30BanueM Gororpaduii).

2.6 #HH#HPar###OnpITel 1o HAOMIONEHUIO  TEIUIOBOTO

pacIupeHus ra3oB.
HHHPar###OnpITel 0 OOHAPY)XEHUIO JEUCTBUS CHII

MOJIEKYJIIPHOTO MPUTSIAKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexanuyeckoe IBUXEHHUE. PaBHOMepHOE U
HEPaBHOMEPHOE JABM)KEHUE
HiH#Par#H#CKOpOCTb. Cpennsist CKOPOCTh npu

3.2 HEPAaBHOMEPHOM JBWKEHHH. PacyéTr myTu W BpemMeHHU
JIBUKCHHSI
SBnenune uHepiuu. 3akoH WHepUUU. B3ammoneicTBue

33 T€J KaK MPUYMHA U3MEHEHHUS] CKOPOCTU JIBUYKEHUS TeJl.
Macca xak Mepa UHEpTHOCTH Tefa

14 #H##Par### InorHocTe BemecrBa. CBA3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €IMHHUIIE 00BhEMA BeIllecTBa

3.5 Cua KaKk XapakTepUCTHKA B3aUMOICHCTBHS TEN

16 Cuna ynpyroctu u 3akoH ['yka. U3mepenue cuiibl ¢
MOMOIIbIO TUHAMOMETpA

37 ###Par###SIBnenue TaroreHus u cuna TshkecTH. Cuta
TSDKECTH Ha APYyTUX miuaHeTax. Bec Tena. HeBecomocTh

13 Cuna Tpenusi. TpeHHE CKOJMBXKEHUS M TPEHUE ITOKOS.
Tpenue B npUpoie U TEXHUKE

3.9 #H##Par###(CnoxxeHue CwWi, HaIpaBJICHHBIX IO OJHOU




npsiMoil. PaBHozelCTByOIIas CUIT

3.10

[TpakTyeckue paboTHI:

OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JABM)KEHUS
(wrapuka B JKMJIKOCTH, MOJIENU  3JEKTPUYECKOTO
aBToMoOWIE W Tak jganee). OmnpenencHue CpeaHen
CKOPOCTH CKOJIBXEHHs Opycka WIM HIapukKa [0
HAKJIOHHOM  muiockocTH. OmpeneiaeHue  MIOTHOCTH
TBEPJIOTO Tela. OnbITHI, JIEMOHCTPHUPYIOILUE
3aBHCHUMOCTh pacTshKeHUs (aedopmMaruin) MmpyKUHBI OT
OpUIOKEHHOW  cuibl.  OmNbITB, JEMOHCTPUPYHOIUE
3aBUCHUMOCTb CWJIBI TPEHUSI CKOJBKEHHUS OT Beca Tejla U

XapaKkTepa COIIpUKaACAOIMNUXCA HOBerHOCTeﬁ

3.11

du3ndeckue SBICHUSI B mpupoac: NpuMeEpbl ABUKCHUA C
pa3JIMIHbIMH CKOPOCTAMU B JKMBOH M HEXXUBOU npupozae,

JICICTBHE CUJIBI TPEHUS B IIPUPOJIE Y TEXHUKE

3.12

Texuuueckue YCTpOﬁCTBaI ANHAMOMCTP, MTOATITHUITHUKN

HABJIEHUE T

BEP/IbIX TEJI, )KMJIKOCTEI 1 TA30B

4.1

HaBnenue tBEpAoro tena. CrocoObl YMEHBIICHHS H

YBCIIMUCHUSA NABJICHUA

4.2

JlaBnenue raza. 3aBUCUMOCTD JIaBIIEHUS ra3za oT 00bEMa,

TEeMIEPATYPbI

4.3

[Tepenava maBieHus] TBEPIABIMH TEIAMH, KUAKOCTIMHU U

razamu. 3akoH Ilackans. IIlHeBMaTHUECKHE MAIIIMHEL

44

3aBI/ICI/IMOCTI: JAaBJICHUA KUIKOCTHU oT T Hy6HHBI.
IMunpocratudeckuii mapagokc. CooOIIaroNuecs COCyIbl.

I HUAPaBINYCCKUC MCXAaHU3MbI

4.5

ATtmocdepa 3emnu u atMocdepHoe naBieHue. [IpuunHb
CyIIECTBOBaHUS BO3AYIIHOW 000m0ukn 3emud. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JABJICHUS OT

BBICOTHI HaJl YPOBHEM MOPS

4.6

N3mepenne armocdeproro naeineHus. [Ipubopbr ais

U3MEpEeHUs aTMOC(EpPHOro 1aBICHUs

4.7

JlefictBue KUAKOCTM M Ta3a Ha IOIPYKEHHOE B HUX

Teno. BreiTankuBaromas (apxumenoBa) cuiaa. 3aKOH




Apxumena

4.8

IInaBanue ten. BozayxomnnaBanue

4.9

[TpakTiueckue paboThI:

HccnenoBanue 3aBUCUMOCTM Beca Tejla B BOJE OT
o0béMa mMOrpyXKEHHOH B JKUIKOCTH YacTH Teja.
OmnpeneneHne BBITAIKUBAIOIIEH CUJIBI, IEHCTBYIOIIEH Ha
TEN0, MNOrpykéHHoe B  KHIKocTb.  [IpoBepka
HE3aBUCUMOCTHU BBITAJIKMBAIOLIEH CHIIbI, IEHCTBYIOILEH
Ha TeJIO B OKUAKOCTH, OT Macchl Tena. ONbIThI,
JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  BBITAJIKUBAIOLLEH
CHJIBI, JEHUCTBYIONIEH HA TEJIO B JKHIKOCTH, OT 00BEMA
MOTPYKEHHOU B JKUJKOCTb YAaCTH TeJla U OT ILUIOTHOCTH
KUJKOCTH. KoHcTpynpoBanue  apeomerpa Wi
KOHCTPYMPOBAaHHME  JIOAKM M  OlpencieHue  e€

Ipy30I10ABEMHOCTH

4.10

dusnyeckue SIBJICHUSA B npupoae: BINSAHHC
aTMOC(l)epHOFO JaBJICHHA Ha JKHBOH OpraHusM, IIaBaHUue

pBIO

4.11

TexHuueckue yCTpOWCTBA: COOOLIAIOIIMECS COCYBI,
YCTPOMCTBO BOJONPOBOJA, T'MAPABIMYECKHN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOW Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTD, SOHEPT' U A

5.1 Mexanunueckas pabota

5.2 MexaHnuyeckast MOLIHOCTb

53 [IpocTble MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas

' m10cKkocTh. [IpaBuito paBHOBECHUS pbIYara

54 [IpumeHeHne npaBuiIa paBHOBECHS phlyara K OJI0Ky
«3omoroe  mpaBwio»  MexaHukd.  Koadoumment

5.5 MIOJIE3HOTO JIEUCTBHUS MEXaHU3MOB. [Ipocteie
MEXaHU3MBbI B OBITY U TEXHUKE

5.6 [ToTenuumanpHas sHEPTUH TeJa, MOIHATOTO HaJ 3eMIIEH

5.7 Kunernueckas sHeprus

5.8 [lonnasg mexaHuyeckasi dHeprus. 3aKOH W3MEHEHUS U




COXPaHCHUA MEXaHUYeCKOMH OHCPIrun

5.9

[TpakTiueckue pabOThI:

#HHPar###Onpenenenne pabOThl CUJIBI TPEHUS TpHU
PaBHOMEPHOM JBMKEHMHM Tella [0 TOpPU30HTAIBHOMN
noBepxHoctu. MccnenoBaHue yciloBUI paBHOBECHS
ppruara. M3mepenne KII/ HaKIOHHOW IUIOCKOCTH.

I/I3yquHe 3aKOHa COXpPaHCHUA MEXaHH4YeCKOH OHCPIrun

5.10

dusznueckue sBICHUSI B npupoaec: pblHaru B TCIIC

YCJIOBCKa

5.11

TexHuueckne yCTpOMCTBA: pblYar, MOJABUXHBIA U
HETOJIBYKHBIA OJIOKH, HAKIOHHAS TUIOCKOCTH, MPOCTHIC

MEXaHU3MBbI B OBITY

8 KUIACC

Kox
paziena

Kon
3JIEMEHTA

IIpoBepsiemble 371eMeHTHI COACPKAHUS

TEIIVIOBBIE ABJIEHWA

6.1

OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOMN
TEOpUU CTPOECHMs BemecTBa. Macca u  pa3Mepsl
MoJieKysl.  OmnbITbl, NOATBEP)KAAIOIIME  OCHOBHBIE

IIOJIOXKEHUS] MOJIEKYJIIPHOKMHETUYECKOM TEOPUU

6.2

Mopenmu  TBEPAOTO, JKHAKOTO W  Ta3000pa3HOTO
cocrosiHMI BemecTBa. Kpucrammmueckue u amopdHbie

TCIIa

6.3

OOBbsicHEeHHEe CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
Ha OCHOBE IIOJIOKEHHH MOJIEKYJIIPHOKHHETUYECKON

TEOpUun

6.4

CMayuBaHue U KalmUJIJIAPHBIC ABJICHUA

6.5

TennoBoe pacIupeHuc U C:KaTue

6.6

Temnepatypa. CBsi3b TeMmepaTypbl €O CKOPOCTHIO

TCIIJIOBOI'O ABMXKCHUS YaCTHUIL

6.7

Baytpennss sneprus. CriocoObl U3BMEHEHHUS! BHYTPEHHEH




OHEpIrUu: TCIUIonepeaaya 1 COBCPUICHUC pa6OTI)I

Buael Tennonepenadn: TEMIONPOBOJAHOCTh, KOHBEKIIUS,

6.8

M3ITyYeHUE

KomnuectBOo  TemnoTel.  YiaenbHas — TEIUNIOEMKOCTH
6.9

BEIIeCTBA

TermmooOMeH U TeIIOBOE paBHOBecHE. YpaBHEHHE
6.10

TEIJIOBOTO OanaHca

[InaBnenue u oTBep/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
6.11

VnenapHas TEIUIOTA IIJIABJICHUS

[TapooOpazoBanue u  koHaeHcamusi.  Hcmapenwue.

Kunenue. VYpenbHas  Ttemrora mapooOpa3oBaHUSI.
6.12

3aBUCHUMOCTh TEMIIEPATypbl KUMEHUS OT aTMOC(HEPHOTO

JaBJICHUS
6.13 BnaxnocTs Bo3ayxa
6.14 DHeprus ToIIuBa. Y eibHasl TEMI0Ta CrOpaHUs

[Mpuanumer  paboTel  TerioBbix — aurarenein  KITJ]
6.15 TEIJIOBOT'O ABUTATENSI. TE€IUIOBBIE ABHUTATENIM W 3alllUTa

OKpYKarolleil cpeapbl

3aK0oH COXpaHEHHUS M MPEBPAICHUS SHEPTHUHU B TEILJIOBBIX
6.16

mporeccax

[IpakTuueckue padboOTHI:

HH#HPar###OnbITEI IO  OOHAPY)KEHUIO JIEWCTBHS  CHII

MOJIEKYJISIPHOTO MPUTSKEHUS.

HH#HParfH##0NBITHL  TI0  BBIPALMBAaHUIO  KPHUCTAJUIOB

ITIOBAPEHHOM COJIM WM caxapa.

#HHPar###OnbITE o HaOJIFOJEHUTO TEIJIOBOTO
6.17

paciupeHus ra3oB, )KUJIKOCTEH U TBEPABIX TEI.
#HH#HPar###Onpenenenue AaBleHUs BO3AyXa B OajuloHe
LIIpULA.

HH#HPar##H#ONbITEl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH
JaBJICHUS BO3[yXa OT €ro o0béMa W HaArpeBaHUsS WU

OXJTaXICHUA.




#H##Par### IpoBepka TMNOTE3bl JTMHEWHOW 3aBUCUMOCTH
JUIMHBI ~ CTOJIOMKa JKHJIKOCTH B TEPMOMETPHYECKON
TpyOKe OT TeMIepaTyphbl.

#H#HPar##Habmonenne U3MEHEHHUS BHYTpEHHEH
SHEPTUH Tejla B Pe3yJIbTaTe TeIulonepenadr U padoThI
BHEIITHUX CHUII.

#H##HPar##llccnenoBanue SBJICHUS TEIUIOOOMEHA IIpH
CMEIIMBAaHUH XOJIOJIHOU U rOpsYEr BOJIBI.
###Par###OnpenencHue KOJINYECTBA TEIUIOTHI,
MOJIyYeHHOTO BOJIOM MpH TEMJI00OMEHE C HarpeTbhiM
METAJUTUYECKUM I[IUITUHAPOM.

###Par###Onpenenenne  yAeIbHOM  TEIUIOEMKOCTH
BEIIECTRA.

#H##Par###lccnenoBanue npouecca uCnapeHus.
#H##Par###0Onpenenenue OTHOCUTENIBHOM — BJIAKHOCTHU
BO3yXa.

###Par###OnpeneneHne yAeIbHONW TETUIOTHI TIIABICHUS

JIbJA.

6.18

®u3nyeckue ABJIEHUA B MPHUPOJEC: MOBEPXHOCTHOE
HATSOKCHHE ¥ KANWULIPHBbIC SBJICHHS B TMPHPOJIE,
KPHUCTaJUTBI B Tipupoe, uanyuenue CoiHIa, 3aMep3aHue
BOJ0EMOB, MOPCKHE OpH3bI, 00pa30BaHKUE POCHI, TYMaHa,

HWHes, CHeTa.

6.19

TexHuueckue  yCTpOMCTBA:  KalMWJUIAPBI, IPHUMEPHI
HCIIOJIB30BAaHUS KPUCTAIIOB, JKMJIKOCTHBIA TEPMOMETP,
JaT4NK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, THTPOMETPBI, ICHUXPOMETp, MapoBas TypOuHa,

ABUTAaTCJIb BHYTPCHHCTO CrOPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE SABJIEHU S

7.1 DnekTpusanus Tei. J{Ba poaa 3JIeKTpUYECKUX 3apsiI0B
B3aumoneiictBue 3apspkeHHbIX Ten. 3akoH  Kyiona
7.2 (3aBUCUMOCTD CUJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEJl OT

BCJIMYMHBI 3apAa0B U PACCTOSAHUA MCKAY TeJ'IaMI/I)




Onekrpruueckoe nosie. Hanpsk€HHOCTh AJIEKTPUYECKOro

7.3 nonst. [IpyuHIMO Cyneprno3uiuu 3JIEKTPUYECKUX MOoJen
(Ha KaUeCTBEHHOM YPOBHE)
Hocutenu »siekTpuyeckux 3apsaoB. DJIEMEHTapHbIN
7.4 anekTpuueckuid 3apsana. Ctpoenne aroma. [IpoBogHuku u
TUDJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUUECKOT0 3apsiaa
6 DJIEKTPUYECKUH  TOK. YcnoBusi  CyliecTBOBaHUS
' 3JEKTPUUYECKOTO TOKA. ICTOUHHMKHM MOCTOSIHHOTO TOKA
HewcTBus 3JIEKTPUYECKOTO TOKa (TerutoBoe,
7.7 XMMHUYECKOe, MAarHuTHOE). OIEKTPUYECKH TOK B
JKHIKOCTSX U ra3ax
. Onektpuueckass nenb. Cuna ToKa. IEKTPUUYECKOE
' HaIpsHKEHUe
79 CornpotuBieHue MIPOBO/IHUKA. VYaenbHOE
' CONPOTHUBIICHUE BEIIECTBA
7.10 3akoH Oma aJ1d yyacTka uenu
[TocnenoBarenbHOE W MApAJJIEIBHOE  COCJIUHEHUE
7.11
MIPOBOJIHUKOB
PaGorta W MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyisa — Jlenna
13 DNEeKTPUYECKHE IEeNMH W TOTPEOUTENN 3ICKTPUICCKOM
' sHepruu B ObITy. KopoTkoe 3amMblkaHue
IloctossHHBIE MarHUTHEL. B3amMonaelicTBHE NOCTOSHHBIX
7.14
MarHuToOB
715 MarautHoe 1ojie. MarHuTHoe 1Iojie 3eMJIH H  €T0
' 3HAYCHHE JIUII JKU3HU Ha 3emie
716 OnbIT Opcrena. MarHUTHOE MOJIE 3JIEKTPUUYECKOTO TOKA.
' [IpumeHeHne 3J1eKTPOMarHuTOB B TEXHUKE
717 JlelicTBME€ MarHUTHOIO TOJISI HA MPOBOAHUK C TOKOM.

9J'ICKTpO,I[BI/IFaTeJIB MOCTOSIHHOTO TOKa. Mcronp3oBaHue




JJIEKTPOJIBUraTeaeii B TEXHUYECKHX YCTPOMCTBAaX M Ha

TpaHCIoOpTe

OneiTel  @apajges.  SIBieHue  3JIEKTPOMArHUTHOMN

7.18
unaykiuu. [Ipasuno Jlenma
DIeKTpOTeHEPaToP. Crioco0mI MOy YEHUS
7.19 BJIEKTPUYECKON SHEPIUH. DJIEKTPOCTAaHIIUM ~ Ha
BO300OHOBIISIEMBIX HCTOYHHKAX YHEPTUU
[IpakTuueckue paboOThI:
OnbITHl 10 HAOTIOACHHUIO STEKTPHU3AIUHN T HHIYKIUEH
Y TIPU CONMPUKOCHOBEHHH.
HccnenoBanue JeHCTBHS DJIEKTPUYECKOrO IIOJIS  Ha
MIPOBOJAHUKY U TUAIIEKTPUKU.
COopka u mpoBepka pabOTBl SIEKTPUUECKON Ienu
MOCTOSIHHOTO TOKa.
N3mepenue u peryJIupoBaHue CUIIbI TOKA.
N3mepenue u perynupoBaHue HAMPSHKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIIYIIETO Yepe3
pPEe3UCTOpP, OT CONMPOTHUBICHUS PE3UCTOPA U HAIPSKEHUS
Ha pe3ncTope.
720 OnpIThI, JEMOHCTPUPYIOIINE 3aBHCUMOCTh

ANEKTPUYECKOTO COMPOTHUBIICHHS NPOBOJHHUKA OT €ro
JJIMHBI, TUTOMAAW TOTICPCYHOI'0 CCYCHHA U MaTCpHrajia.

[IpoBepka mnpaBuia CIOXKEHHS HAOPSOHKEHUU TIpU
MOCJIEIOBATEIbHOM  COEIMHEHUHM JBYX PE3UCTOPOB.
IIpoBepka mpaBuia A CUJIBI TOKA MPH MapaieIbHOM
coeuHeHUN  pe3uctopoB.  OmnpexpeneHue  pabOTHI
JIEKTPUUYECKOTO0 TOKA, WAYIIEr0 4Yepe3  pPEe3HUcTop.
OmnpeneneHue  MOLIHOCTH — 3JIEKTPUUYECKOrO0  TOKa,
BbIJIENISIEMOM Ha pe3ucrope. MccnenoBanne 3aBUCUMOCTH
CHUJIbl TOKA, UAYHICTO YCPEC3 JIaMIIOYKY, OT HAIPAKCHUA
Ha Hell. Onpenenenune KIIJI narpesarens. MccnenoBanue
MarHuTHOTO B3aUMOJEHCTBHS IOCTOSHHBIX MAarHHUTOB.

HSy‘ICHI/IC MAarduTHOI'O 1IOJIA IMOCTOSHHBIX MAaIrHUTOB IIPpU




ux o0benMHEHWHM u  pasnencHuu. MccrmemoBanue
JEHCTBHS ANIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl,  JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIbI
BSaHMOHeﬁCTBHH KaTYHIKI/I C TOKOM U Mar"Hurta OT CHJIbI
TOKA " HaHpaBJ'IeHI/ISI TOKa B KaTYIIIKe. HSyquI/Ie

ﬂeﬁCTBHH MAarduTHOrO I10Jis1 Ha HIPOBOAHHUK C TOKOM.

Konctpyupoanue u HU3y4YECHUE paboTHI
JIIEKTPOABUTATETIA. N3smepenne KIIJ
3JIEKTPOJIBUTaTEIbHOMN YCTaHOBKH. OnbIThI 1o

HCCICOAOBAHUIO SBJICHUA BHCKTpOMaFHHTHOfI HHAYKIOUU:
HCCIIEOBaHUE M3MEHECHUN 3HAa4Y€HUSI U HaIllpaBJICHUA

WHAYKIIMOHHOI'O TOKa

7.21

Odusuyeckue SBICHUS B TMPUPOJE: AICKTPUUECKUE
SBIICHUST B  arMocdepe, DICKTPUYECTBO  IKUBBIX
OpraHW3MOB, MarHUTHOE ToJIe 3eMiiH, JAper( MOoFOCOB,
POJIb MATHUTHOT'O TIOJIS JJISl )KU3HU Ha 3emiie, MOJIIPHOE

CHUAHHUC

7.22

TexHuyeckue yCTpOWCTBA: AJIEKTPOCKOI, aMIepMeTp,
BOJITMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPIUH,
AJIEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTeIbHBIC
ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
MpeIOXpaHUTENH, JIIEKTPOMArHUT, 3JIEKTPOJIBUTATEINb

MOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSSHHOI'O TOKA

9 KJIACC
Kon
Kox anemenra IIpoBepsiemble 27IEMEHTHI COAEPIKAHMS
paznena
MEXAHWYECKUE SABJIEHU A
Mexannueckoe JABWXKEHHE. MarepuaibHas TOYKa.
8 8.1 Cucrema orcuéra
8.2 OTHOCHUTEJIBHOCTh MEXaHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE PSIMOJIMHEMHOE JBUKEHUE




#H##Par##HHepaBHoMepHOE NPSAMOJUHENHOE JBUKECHUE.

8.4 CpenHsis W MIHOBEHHas CKOpPOCTb Tela MpHU
HEPaBHOMEPHOM JIBHKCHUU
g5 VYckopeHnue. PaBHOyCKOpeHHOE PSIMOJIMHEHOE
' JIBIOKEHUE
8.6 #H#Par##CBoboaHoe magenue. OnbiTsl [Nanumnes
#Hi#HPar###PaBHOMEPHOE JIBUKEHUE 110 OKPYKHOCTH.
8.7 [leprion m wactora obOpamienus. JIuHeliHas U yryioBas
ckopoctu. LleHTpocTpemMuTenbHOe yCKOPeHHE
8.8 Ilepssiii 3akoH HproToHa
8.9 Bropoii 3akoH HeroTona
8.10 Tperuii 3akoH HeroToHa
8.11 HH#HParf##] [puHIMI cyneprno3uuuy CUil
8.12 Cuna ynpyroctu. 3akoH ['yka
8 13 #iHParf##Cuila  TpeHMsl: CWila TPEHUS CKOJIB)KEHUS,
' CHJIa TPEHHUSI TTOKOS, IPYTHE BUIBI TPEHHUS
214 #H#HPar###Cunia  TSDKECTU W 3aKOH  BCEMHUPHOIO
' TATOTEHUS. Y CKOPEHUE CBOOOAHOTO MaJIeHUs
8 15 IBwxenne  mmaner  Bokpyr  Cosnnma.  Ilepsas
' KOCMHYECKasi CKOpOCTh. HeBecoMOCTh 1 Tieperpy3Ku
216 PaBHOBecue maTepuanbHON TOUKU. AOCOTIOTHO TBEPAOE
' TEINo
g 17 #i#HPar##PaBHOBecHe TBEPIOro Tena € 3aKpEIIEHHON
' OChI0 BpauieHust. MomeHT cuiibl. LleHTp TsxecTn
8.18 Nmnynbe Tena. MI3menenue ummynbca. IMImynnbe cuiibl
8.19 3aKOH COXpaHEHMsI UMITyJIbca
8.20 H#it#HPar###PeakTHBHOE IBUKECHHUE
8.21 Mexanmnueckasi paboTa U MOIIHOCTb
822 PaGora cun Tsxkectu, ynpyroctd, TpeHus. CBs3b
' SHEPIuu 1 paboThl
823 [TorennuanbHass dHEprus Tejda, MOJHATOTO  Haj
' MMOBEPXHOCTHIO 3eMJTH
8.24 [ToTeHunanbHast SHEPrus CKaToN NPY>KUHbI




8.25

H##HPar##H#Kunetnueckass  sHeprus.  Teopema o

KUHETHISCKOMN OHCPIrun

8.26

HH#HPar###3aKoH COXpaHEHHS] MEXaHUYECKON DHEPIUU

8.27

[TpakTuyeckue paboTHI:

OmpeneneHnue CpeaHE CKOPOCTH CKOJBXKEHHUS Opycka
WIM JBWKEHUS IIapuKa [0 HAKJIOHHOW IUIOCKOCTH.
OmnpeneneHre yCKOpeHHUsl Tela MpPU PaBHOYCKOPEHHOM
JBHKEHHUH 110 HAKIIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHU MpU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJIbHOW CKOPOCTH.
[IpoBepka TUMOTE3bl: €CIAM MPU PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HayalbHOM CKOPOCTH IYTH OTHOCSTCS
KaK psJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOILKE
IIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHUJIbI TPEHUS CKOJIbKEHUS
OT Cwibl HOpManbHOro nasieHus. Omnpenenenue
kodp¢uuueHTa TpeHus ckoiapxeHus. OnpeneneHue
KECTKOCTH MpyxHHbL. Ormpenenenue padboOThl CHIIBI
TpeHHs] TpU PABHOMEPHOM JBW)KEHHMHM Teja IO
rOpU30HTAIBLHON mNoBepxHOCTU. OmnpeneneHue pabdOTHI
CWJIBI  YHNPYrocTd  TpuU  THoabEME  Ipy3a €
UCIIOJb30BAHUEM  HEMOABM)KHOIO M IOABMXKHOTO

0JI0KOB

8.28

du3nyeckue SBICHUS B npupoac: MpUuJIrBbl U OTJIUBEI,
JABMKCHHUC IINIAHCT ComHeuHoM CUCTCMBbI, PCAKTUBHOC

JABWIKCHUC )KMBBIX OPTaHU3MOB

8.29

TexHuueckne  yCTpPOWCTBA:  CIHAOMETpP, JATYUKHU

MMOJIOKCHUS, paACCTOSAHUA U YCKOPCHUS, PAKCThI

MEXAHUYEC

KUE KOJIEBAHMA 1 BOJIHBI

9.1

KonebarensHoe JABMOKCHUC. OCHOBHBIE XapaKTCPHUCTUKHU

KOJIeOaHUI: IEPHO/I, YaCTOTa, aMIUIUTY/1a

9.2

Marematnueckuit u IIPYKAHHBIN MasITHUKHU.

HpeBpameHHe OHCPI'UH IIpU KoJIeOaTEIbHOM JABHMOKCHUH

9.3

3aryxawomue kojeOaHusa. BolHyXIeHHBIE KojeOaHUs.

Pe3onanc




94

Mexannueckue BOJHBI. CBOHMCTBAa MEXaHHUUYECKUX BOJIH.
[IpononbHBIE U TIONIEpEUYHBbIE BOJHBI. [[MHA BOJHBI U
CKOPOCTh €€ paciupocTpaHeHus1. MeXaHU4eCKHe BOJHbBI B

TBépI[OM TECIIC, celicMHUYECKHE BOJHBI

9.5

3Byk. ['poMKOCTB 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa

9.6

WHudpa3Byk U yabTpa3ByK

9.7

[TpakTudeckue pabOTHI:

OmnpeneneHne 4YacTOTBl M TepHoAa  KoyieOaHWi
MaTEMaTUYECKOr0 MasiTHHKA.

OmnpeneneHne 9YacTOTBl M TepuoAa  KoyeOaHWi
MPYXKUHHOTO MasiTHUKA

HccnemoBanne 3aBUCUMOCTH  TIepHOAa  KojeOaHW
MOJBEIIEHHOT0 K HHUTU Tpy3a OT J[UIMHBI HUTH.
HccnemoBanne 3aBUCUMOCTH  TiepHoAa  KojeOaHWi
NPYKUHHOTO MasTHHUKAa OT Macchl rpysa. lIpoepka
HE3aBHCUMOCTH nepuoaa KoJIeOaHMH rpy3a,
MOJIBEIIEHHOTO K HHUTHU, OT MAacChl Tpy3a U KECTKOCTU

npyxuHbl. M3mepenue yckopeHusi cBOOOIHOTO Ma/ieHus

9.8

du3nueckue SBICHUSA B npupoac: BOCIPHUATUC 3BYKOB
JKUBOTHBIMH, 3CMIICTPICCHUC, celicMHUYecKue BOJIHBI,

IlyHaMH, 3XO0

9.9

TexHudeckne yCTpOMCTBA: 3XOJIOT, WCIOJIb30BaHUE

YJIBTPa3ByKa B OBITY M TEXHUKE

10

OJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

SJICKTpOMaFHI/ITHOC IIOJIC. QHCKTPOMaFHI/ITHHC BOJIHBI.

101 CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH

10.2 [Ikana 371eKTPOMAarHUTHBIX BOJIH

103 DOnekTpoMarauTHas mpupoga cera. CKOpPOCTh CBETa.

' BonHoBBIE cBOiicTBa cBeTa

[IpakTrueckue paboTHIL:

10.4 W3ydyeHne CBOICTB  3JEKTPOMAarHUTHBIX BOJH C
MOMOIIbI0 MOOMIIBHOTO TenedoHa

105 ®dusnyeckue SBICHUS B TPHPOJC: OHOIOTHYECKOE

JIEHCTBHE BUJIUMOTO, yIbTpauoIeTOBOIO U




PEHTTEHOBCKOTO U3Ty4YeHHH
10.6 Texnuueckne YCTpOWCTBA: HCIIOJIb30BAaHUE
. AJIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBSI3U
CBETOBBGIE SBJIEHUA
11.1 Jlyuesast mozensb cBera. ICTOUHMKH cBeTa
11.2 [IpsamonnHENHOE PacIPOCTPAHEHNE CBETA
113 Otpaxenue ceta. [Imockoe 3epkano. 3aKOH OTpaXKEHUS
' cBeTa
114 [Ipenomiienne cBera. 3aKOH MPEIOMIIEHUS CBETa.
' ITosiHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JInnza. Xon tydent B 1uH3e
116 Ontuyeckass cucrema ¢oroanmnapara, MHKPOCKONA U
' TeJecKona
117 I'maz kak onruyeckas cucrema. brauzopykocts u
' JAIbHO30PKOCTh
118 Paznoxenue Genoro cBera B crnektp. OnbiTel HbtoTOHA.
' CrnosxeHue crieKTpajibHbIX LIBETOB. Jlucnepcus ceeta
1 [IpakTuueckue padbOThI:
#i#HPar##lccnenoBanue 3aBUCHUMOCTH yriaa
OTpaXeHMsI CBETOBOTO JIyya OT yTJja MaJieHusl.
#i#HPar#Ht#l13yueHue  XapakTepUCTHK — U300pakeHHs
IpeIMeTa B IJIOCKOM 3epKalie.
#iHPar###lccnenoBanue 3aBUCHUMOCTH yriaa
IIPEJIOMJIEHUSI CBETOBOIO Jiydya OT yIJla MaJeHUsl Ha
119 IpaHMIIE «BO3IYX — CTEKIION.
' #iHPart#lonyuenne HM300paKEHUH C  MTOMOIIBIO
coOuparoriei JTUH3BI.
#iPart##Onpenencare  GOKYCHOTO pacCTOSHUS U
ONTUYECKOM CUITBI COOUPAIOIIEH TUH3BI.
HHHPar###ONbITEL 0 Pa3NoKEHUIO OeJIoro cBeTa B
CIEKTD.
H#HPar####ONBITHl IO BOCIPUATUIO I[BETA IMPEAMETOB
IpU UX HAOIIOACHUU Yepe3 IBETOBbIE (PUITBTPHI
11.10 ®duznueckue ABICHUS B mpupoje: 3atMeHusa CoiHua u




JlyHbl, 11BETA TEIN, ONTUYECKHE SBJICHHS B atMocdepe

(uBet HeOa, pedpakius, pagyra, MUPax)

11 TexHnueckue yCTpOiiCcTBa: OUKH, MEPUCKOTI,
' ¢doToanmnapar, ONTUYECKHE CBETOBO/IbI
KBAHTOBBGIE ABJIEHUA
11 Omeitel Pezepdopna u mmaHeTapHas MOJIENb aToMma.
' Mopneins atroma bopa
122 Hcnyckanue W IOTJIOLIEHUE CBeTa aToMOM. KBaHTBI
' JInnelyaTeie CIEKTPBI
12.3 PanuoaktuBHOCTh. Anb(a, 6eTa- 1 raMMa-u3ITydeHHs
194 Crpoenune aromHoro sapa. HykmonHas Monenb
' aTOMHOTO siipa. M3oTonsl
15 PannoaktuBHble npespameHus. [lepuon momypacmana
' aTOMHBIX SI7IEp
126 SnepHble peakuuy. 3aKOHBI COXPAaHEHUS 3apsiIOBOrO U
' MaccOBOI'0 YUCE
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
18 Peakuuu cunrtesa u nenenus saep. Mctounuku sHeprun
12 ' ConHua u 3BE311
129 SAnepnas osHepretuka. JledcTBHME — paaMOAaKTUBHBIX
' W3ITyYEHUH Ha )KUBBIE OPraHU3MbI
[TpakTyeckue paboTHI:
HaOnronmeHne CIUIOMIHBIX W JIMHEHYATBIX —CIIEKTPOB
U3ITy4YEHUS.
12.10
HccnenoBanne TpPeKOB: M3MEPEHHME SHEPTUM YaCTHIIbI
0 TOPMO3HOMY TTyTH (TI0 hoTOrpadusim).
W3mepenue paauoakTUBHOTO (oHa
@usznueckue SBIECHUS B INPHUPOJAE: €CTECTBEHHBIN
pasvoaKTUBHBIN ¢oH, KOCMUYECKHE Iyuu,
12.11 pPaJMOaKTUBHOE U3JIyYEHHUE NPUPOJHBIX MHUHEPAJIOB,
JEUCTBUE DPAJUOAKTUBHBIX W3JIyYEHUH HA OpraHu3M
YeJloBeKa
121 Texnuueckue YCTPOWMCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/II[yaJ'IBHHﬁ J03UMCETP, KaMEpa Bunbcona







IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSI

Kon
NpoBepPsIeMOro
TpedoBaHMS

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHMSI OCHOBHOM 00pa3oBaTeIbHOM
NPoOrpaMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue poau  (GU3MKM B HAaydyHOH  KapTUHE  MHUDA;
c(OPMHPOBAHHOCTH 0A30BBIX MPEICTaBICHUIN O 3aKOHOMEPHOM CBSI3U
U TI03HABAa€MOCTU SIBJICHUM IPUPOIBI, O POJIU DSKCIEPUMEHTA B
¢usuke, o cucremooOpasyiomeid poau (GU3MKKM B pa3BUTUHU
€CTECTBEHHbIX HAayK, TEXHMKHM M TEXHOJIOTUH, 00 3BOJIIOLMH
(¢u3n4ecKux 3HAHUW U UX POJM B LIEJOCTHON €CTECTBEHHOHAYYHOMH
KapTUHE MHUpPA, O BKIJIAJAE POCCUHUCKUX U 3apyOexHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSACHEHHE HPOIIECCOB OKPYKAIOLIETO

MHpa, pasBUTHC TCXHUKU U TEXHOJIOTHI

3HaHUsA O BHJAAX MaTepuH (BEIIECTBO U TOJE), O JABMKCHUH Kak
crocobe CyIIecTBOBaHUsI MaTepUU, 00 aTOMHO-MOJIEKYJISIPHOM TeopHH
CTpOCHHUSI BellecTBa, O (U3NYECKOH CYIIHOCTH SBJICHUIN TPUPOIBI
(MexaHWYeCKUX, TEIJIOBBIX, JJEKTPOMAarHUTHBIX U KBaHTOBBIX);
YMEHHE pa3anyath SBJICHUS 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX TaHHOE (pU3MUecKoe SBICHHE;
YMEHHUE paclo3HaBaTh MPOSBICHNE U3YYCHHBIX (PU3MUECKUX SBICHUHN
B OKpYXXalollleM MHUpEe, BBIIENsAs WX CYHIECTBEHHbIE CBOICTBa

(mpu3HaKM)

Branenue ocHoBaMM TMOHATUMHOTO ammapara U CHUMBOJMYECKOTO
s3pIKa (PU3UKHU U KCIIOJIb30BaHHUE WX ISl pelIeHHUs Y4eOHBIX 3a/1ad;
YMEHHE XapaKTepH30BaTh CBONCTBA Ted, (U3MUYECKUE SIBICHUS U

IpouecCChl, UCIIOJIb3YA (bYHI[aMeHTaJ'IBHHe N SMITUPHUYICCKUC 3aKOHBI

VYMeHnune onuceBaTh HU3Yy4YCHHBIC CBOMCTBA TENI U (1)I/ISI/ILIGCKI/IC SABJICHUA,

UCTIOJB3Ys (PU3HUECKUE BETMUNHBI

Brnagenne ocHOBaMH METOJOB HAYYHOTO TIIO3HAHUS C YYETOM
coOJroIeHNsT TpaBHJI OE30MAaCHOTO TpyJa: HAOMIOACHUE (PU3HMUECKHX
SIBJICHUI

YMCHHUE CaMOCTOATCIIBHO CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTaHOBKY




W3 JaHHOTO Habopa 00OpyAOBaHMS MO WHCTPYKIIMH, OMUCHIBATH XOJ]
OTIBITA U 3aMKCHIBATh €0 Pe3yJIbTaThl, (HOPMYIUPOBATH BHIBOIbI;
MIPOBEJIEHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEIUYNH:
YMEHUE IUJIAaHUPOBAaTh HM3MEpPEHHs, CaMOCTOSATEIIbHO COOUpaTh
9KCIEPUMEHTAJIbHYI0 YCTAHOBKY IO HWHCTPYKLHH, BBIYUCIATH
3HAUEHUE BEJIMYMHBl U aHAJIU3UPOBATH IOJIYYEHHBIE PE3YJbTAThI C
Y4ETOM 3aJaHHOW MOTPEIIHOCTH PE3YyJIbTaTOB U3MEPEHUN;
IIPOBEJIEHUE  HECJOKHBIX  AKCIEPUMEHTAIBHBIX  HCCIIEJOBaHMIA;
CaMOCTOSITENIbHO  COOMpPAaTh 3KCHEPUMEHTAIbHYI0 YCTaHOBKY H
MPOBOAUTH  MCCIEAOBAHWE [0  UHCTPYKLHH,  IPEACTaBIATH
MOJIyYE€HHbIE 3aBUCUMOCTH (DU3MUYECKUX BEJIMYMH B BHJE TaOIHIl U
rpauKOB, yUUTHIBATh MOTPEIIHOCTH, J€JIaTh BHIBOJIBI IO PE3yJIbTaTaM

HCCIIEI0OBAHUS

[lonnmanue  XapakTepHbIX  CBOMCTB  (pu3mueckux  Mojeneit
(MarepuanbHas TOYKa, aOCOIIOTHO TBEPJOE TENIO, MOJEIU CTPOCHUS
ra3oB, JKHMJIKOCTEH W TBEPABIX TeJ, IUIAHETapHas MOJENb aTroMma,
HYKJIOHHasi MOJEJb aTOMHOTO s/ipa) M yMEHUE NPUMEHSATb UX I

00BsICHEHUS] PU3NYECKUX MTPOLIECCOB

YMeHue oOBACHATh (PU3MUECKHE MPOIECChl U CBOWCTBA TEJ, B TOM
4yhclie M B KOHTEKCTE€ CHUTyallMii IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBISATH IPUUNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBACHEHHE C ONOPON HAa U3yueHHBIE CBONCTBA (PU3NYECKUX

SIBJICHUH, PU3NICCKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJISITH

YMenue pematbh pacu€rHeie 3amaun (Ha 0aze 2 — 3 ypaBHEHUH),
UCTIONB3Ysl 3aKOHBI U (OPMYJBI, CBSI3BIBAIOIIME (PUIUUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3aIIMCbIBATH KpPATKOC YCJIOBUC 3aJadu,
BBISIBISITH HEJOCTAIOLIUE JaHHBIC, BBHIOMPATh 3aKOHBI M (HOPMYIIHI,
HeoOXOouMBIC IS €€ pelIeHUs, UCIIOIb30BaTh CIPABOYHbBIC JaHHEIC,
MPOBOANTHh pPAacuéThl W OLIEHWBATh PEATUCTHUYHOCTH MOIYyYEHHOTO
3HaueHusl (PU3MUECKON BEJIMUMHBI; YMEHHUE OIpPEAEATh Pa3MEPHOCTh

(bHSH‘IGCKOﬁ BCINYHNHEBI, HOHy‘IGHHOfI IIpH PCUHICHHUH 3a1a4r

YMeHue XapakTepu3oBaTb IMPUHLUIBI  JACHCTBUS TEXHUUYECKHUX
YCTPOICTB, B TOM 4YHUCJIE€ OBITOBBIX IPUOOPOB, M IMPOMBIIIEHHBIX
TEXHOJIOTMYECKHUX IPOLECCOB 10 UX ONUCAHUIO, UCIIOIb3Ys 3HAHUA O

CBOWCTBaX (PU3MYECKUX SBICHUA H HEOOXOIUMBbIE (QHU3NUECKUE




3aKOHOMEPHOCTH

10

YMeHue uCnonp30BaTh 3HaHUS O (U3NYECKUX SBICHHUSIX B
MOBCEHEBHON KM3HM s oOecrieueHHss O€30MaCHOCTH  NpHU
oOpamieHun ¢ OBITOBBIMM ~ IpuOOpaMH M TEXHUYECKUMH
YCTPOMCTBAMH, COXpPAHEHUS 3JI0pOBbsI U  COOJNIONEHUS HOPM
9KOJIOTMYECKOTO TIOBEJEHUS B OKpYyXKaloIleld cpeae; MOHUMaHUE
HEOOXOUMOCTH TMPUMEHEHHs JOCTHKEHMHA (UMK U TEXHOJIOTUH

AJIg palqMOHAaJIbHOI'O IMPUPOA0IIOJIBb30BaAHUS

11

OneIT moOMCKa, NpeoOpa3oBaHUsT M MpEACTaBICHUS HHPOpMaUH
(U3MYECKOro COAepKaHUs C HCIOJIb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLICHUBATh JOCTOBEPHOCTH
MOJy4YeHHOM MH(OpMalMM Ha OCHOBE HMEIOIIMXCS 3HAHUH U
JOTIOJIHUTENbHBIX ~ MCTOYHHMKOB, yYMEHHE  MHCIOJNb30BaThb  IPU
BBIMOJIHEHUH YYEOHBIX 33JaHUN HAy4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(U3MYECKOTO CO/AEpKAHMSI, CIPABOYHBIE MaTEpHUalIbl, PECYpChl CETH
WntepHer; BianeHue 0a30BbIMM  HaBbIKAMHU  IpeoOpa3oBaHUs
uH(poOpMallMd U3 OJHONW 3HAKOBOM CHUCTEMBl B JPYIyI0; YyMEHHUE
co3/laBaThb COOCTBEHHbIE IHMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKUX MCTOYHHUKOB




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D

O ®U3UKE
Kopn IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 MEXAHUWUYECKUE SABJIEHUA
11 Mexanunueckoe JBWKeHue. MarepuanbHas Touka. (Cucrema  oTcuéra.
' OTHOCHUTENBHOCTD JBHKEHUS
PaBHOMepHOE M HepaBHOMEepHOE JBMkeHUEe. CpemHss ckopocTb. Dopmyna st
1.2 BBIYUCIICHUS CpeslHel ckopocTh: v = S/t
PaBHOMEpHOE NpsAMONMHENHOE IBHKEHHE. 3aBUCUMOCTh KOOPJAWHATHI Tejla OT
BPEMEHHU B CIIy4ae PaBHOMEPHOT'O MPSIMOJIMHEWHOTO JIBUKEHHUS:
13 x(f)=x,+vt
['padukn 3aBUCUMOCTH OT BpPEMEHH [UJIsl MPOEKIHMH CKOPOCTH, MPOECKIUU
MEpEMEILCHUSA, IIyTH, KOOPAMHATBI MPH PABHOMEPHOM NPSMOJIMHEUHOM
JBUKEHUH
3aBUCUMOCTh KOOpPAMHATHI Tela OT BPEMEHHM B Clly4a€ pPaBHOYCKOPEHHOTO
MPSMOJIMHEMHOTO JBUKCHUS:
3
Se(f) =vo, *1+ay* ;
2
@opMyibl I NPOCKUUU IEPEMEIIEHUs, MPOEKIUH CKOPOCTH U IPOEKLIHH
YCKOPEHHUS IIPU PAaBHOYCKOPEHHOM IPSIMOJIUHEUHOM JIBUKEHUM:
1.4 s.(D=yy, -t+a,- i :
2
v, (T)ZUU_‘.-!-G_‘. 'z,
a, (f)=canst
U:_.l.w = uh.2 =2a.s,
I'paduky 3aBHCHMOCTH OT BpPEMEHH I NPOCKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, NPOEKIUU IEePEMELIEHUsl, KOOPAUHATHI IPU PABHOYCKOPEHHOM
MPSIMOJIMHETHOM JBUKECHUU
CBobogHoe maneHue. GopMyIibl, OMUCHIBAIOIINE CBOOOAHOE TAJCHUE Tela 0
1.5 BEepPTUKANU (JIBWKEHUE Teja BHHM3 WM BBEPX OTHOCHUTEIHHO IOBEPXHOCTH

3emnn). ['paduku 3aBUCUMOCTH OT BPEMEHH JUIS MPOEKIUH YCKOPEHHUS,




IPOEKLUH CKOPOCTH M KOOPJAMHATHI TMpU CBOOOJHOM TAaJE€HUU Tela 110

BCPTUKAIA

CKopoCTh PaBHOMEPHOTO JIBIDKCHHS Tella 10 OKpYKHOCTH. HampaBnenue
CKOPOCTH.

d)opMyJIa IJIL BBIYUCJIICHUA CKOPOCTU UYCPE3 paauyC OKPYKHOCTH U IICPHOIA

oOpareHus:
2mR
o —
T

HeHTpOCTpCMI/ITeJ'ILHOG YCKOpPCHHUC. HanpaBneHHe HECHTPOCTPEMUTCIILHOT'O

1.6 yckopenus. @opmyra J1sl BBIYUCIIEHUS yCKOPEHUSI:
2
G v
A
dopmyia, cBSI3bIBAIONIAs IEPUOJ M YACTOTY OOpaleHHUS:
V= :
T
Macca. [InotHoCTh BemecTBa. @opmyrna u1sl BBIYMCIEHUS TUIOTHOCTH:
_m
1.7 ¥
1.8 Cuna — BektopHas Gusnueckas BennunHa. ClioskeHHe CUIT
1.9 SIBnenue unepuuu. [lepssiii 3akoH HeroToHa
Bropoii 3akoH HeroTona:
F=m-a
1.10
ConarnpaBlIeHHOCTh BEKTOPa YCKOPEHUs Tejla U BEKTOopa CUJIbI, IeHCTBYIOIIEN Ha
TEJIO
B3anmopericteue ten. Tperuii 3akoH HeroroHa:
1.11 Fysi =g
12 Tpenue nokost U TpeHue ckoipxeHus. opmyra A BHIYUCICHUS MOAYJISI CHIIbI

TPCHUSA CKOJIbXKCHUS:




1.13

Hedopmaruss tena. Ympyrue u Heynpyrue nedopmanuu. 3aKoH YIPYroi

nedopmaruu (3axoH ['yka):

F=k-Al

1.14

BCCMI/IpHOe TATOTEHHE. 3aKOH BCCMUPHOI'O TATOTCHUA:

My - 4
Bl =
R
Cuna 1spkecTu. Y CKOpeHHe CBOOOTHOTO TaCHHS.
dopMyria 7151 BRIYUCICHHSI CHITBI TSHKECTH BOJIM3HM MoBepxXHOCTH 3emun: F = mg.
JBwxenue mnanet Bokpyr Comnuua. [lepBas kocMuueckasi CKOPOCTb.

HeBecomocTth 1 meperpysku

1.15

Nmmynsc Tena — BekTopHas (pu3ndeckasi BEIMUMHA.
p=mo

I/IMHy.]'II)C cucteMbl Ten. 3MeHeHne HUMITYJIbCA. I/IMHy.]'IBC CHIJIBI

1.16

3akoH COXpaHCHHA UMITYJIbCAa OJIA 3aMKHYTOﬁ CHUCTCMBI TCJI:
D=m +m, U, =const

PeakTuBHOE IBUXKEHUE

1.17

Mexannueckas pabota. @opmyia Asisi BEIYUCICHUS paOOThI CUIIBL:

A=Fscosa

Mexannueckass MOIITHOCTE:

N2
r

1.18

Kunernueckas u MNOTCHIUAJIbHAas SHCPIrUs. q)OpMy.]Ia JUIA BBIYUCJICHUA

KUHETHYECKOU OHCPIuu:

)

mu”

o
k 5

TeopeMa 0 KHHETHYECKOM OHEPIUU. (DOPMYJ'Ia JUISL BRIYUCIIEHUS MOTEHITHAIBLHOM




OHEPIUM TC€J1a, IOAHATOIO

Ha1 3eMIIEH:

E,= mgh

MexaHuveckasi SHEpPIrus:

E=E;,+E &

1.19 3aKoH coXpaHEeHHsI MeXaHn4ecKoi aHeprun. Gopmyna ajs 3aKOHA COXpaHEHUs
MEXaHUYECKON IHEPTUU B OTCYTCTBUE CHII TpeHUs: E = const.
[IpeBpaienne MexaHU4eCKON YHEPTUH MPU HATUYUH CUJIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.

Poryar. Moment cunbl: M - Fl.
YcnoBue paBHOBecHs pblyara:
M +M, +..=0
1.20
[ToasrxHbIN 1 HemoABWKHBIN O0510Ku. KITJ] mpocThIx MEXaHU3MOB,
n= Aﬂunesnaa
Aaarpaqe:ﬂﬂaz
[aBienue TBEpIOTO TEIA.
®dopmyna amsl BBIYUCICHUS JaBICHHs TBEPAOTO Tea:
_F
pP= 5

191 JlaBnenue raza. ATMocepHOe 1aBlICHUE.

' lMunpocraTtudeckoe AaBieHUE BHYTPHU KUIKOCTH.
dopmynia 1S BEIYUCIICHUS JaBICHUS BHYTPH XKHUJIKOCTH:
P=pgh+Pnm,

1.22 3akoHn [lackans. ['mnpaBnudeckuii mpecc
3akon Apxumena. Popmyna sl ONpeNETCHUS BBITAJKUBAIONMIECH CHIIBI,
NEeNCTBYIOIIEH Ha TeJO0, TOTPYKEHHOE B )KUIKOCTh HITH Ta3:

1.23

Fap =P8V

Ycnopue miaBanus Tena. [lnaBanue CYZI0B 1 BO3AYyXOILIaBaAHUEC




1.24

Mexannyeckue KojeOaHusl. AMIUIMTYJA, TEPUOJ M 4YacToTa KoJieOaHUH.

dopmyiia, CBA3BIBAIOIIAS YACTOTY M MEPUO/ KOJIeOaHU:

1.25

MaremMatnueckuil M NpPYXKUHHBIM MasTHUKH. [IpeBpamienue sHeprum mnpu

KoJIeOaTeIbHOM JABHMOKCHHUN

1.26

3aTyxa}omI/Ie KoJieOaHus. BBIHY)KIICHHBIG Kxonebanus. Pe3onanc

1.27

MexaHnudeckue BOJIHBI. HpOI[OJ'IBHLIC H TOIICPCYHLIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTb PAaCHpPOCTPAHECHHUS BOJIHBIL:

=g

1.28

3Byk. I'poMKocTh M BbIcOTa 3BykKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'DaHULE

IByX cpell. IH(ppa3ByK U yIbTpa3ByK

1.29

Ilpakmuueckue pabomuol

H3mepenne cpenHell IUIOTHOCTH BEIIECTBA; APXUMEIOBOW CHIIBL; KECTKOCTH
OPYXKUHBL; KO3(PUIMEHTa TPEHUS CKOJIBXKEHHUS; paOOThl CUJIbl TPEHUS, CHIIbI
yIPYTOCTH; CPEIHENW CKOPOCTH JIBUKEHHUS OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHusi Opycka MNpu JBHKEHHUM IO HAKIOHHOW IJIOCKOCTH; YacTOThl U
nepuoAa KoyieOaHWM MaTeMaTHYeCKOro MasTHHKA; YacTOThl M MEepHoia
KoJjeOaHui MPYXUHHOTO MasTHHKA; MOMEHTAa CHWJIbI, IEUCTBYIOIIETr0 Ha pblyar;
paboThl CHJIBI YHOPYrocTH NpH MOABEME Tpy3a C MOMOULIbIO0 HEMOIBMKHOTO
6Js10Ka; pabOTHI CHIIBI YIPYTOCTH HPU MOJBEME Ipy3a C MOMOIIBIO MOJBUKHOTO
6J0Ka.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOW CHUJIBI OT 00BEMa MOrpyKEHHOM
YacTH TeJla U OT TUIOTHOCTH JKUJIKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHJIBI
OT Macchl Teja; CUJIbl TPEHUSI CKOJIBKEHUS OT CUJIbI HOPMaJIbHOTO JaBJICHUS U OT
poZla MOBEPXHOCTHU; CWJIBI YNIPYTOCTH, BO3HUKAIOIIEH B IPYXUHE, OT CTENECHU
nedopmaiuu IpyKUHBI, YCKOPEHUsT OpycKa OT yrJjila HaKJIOHA HAMpaBIISIONICH;
nepuoaa (4acToThl) KoJieOaHUM HUTSHOTO MasSTHHKA OT JJIMHBI HUTH, MEpHOAA
KoJIe0aHUI MPYKXUHHOTO MasiTHUKa OT MacChl Ipy3a M KECTKOCTU MPY>KUHBI,
UCCIICIOBAaHNE HE3aBUCHUMOCTH Tepuoja KoieOaHWd HHUTSHOTO MAasTHUKA OT

Mmacchl rpy3a. [IpoBepka ycioBus paBHOBECHs pplyara

1.30

Qusuueckue s61eHUsA 6 npupoode: TIPUMEPHl IBWKEHHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKHBOW U HEKMBOU MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B PUPOJIE U

TCXHUKC, TMPUIHWBbBI W OTJIMBBI, JABMXCHHUC IIJIAHCT Conne4yHon CHUCTCMBI,




PEAKTUBHOC ABUKCHHUEC XKUBBIX OPraHU3MOB, pbldyaru B TCJIC YCJIOBCKA, BIUAHUC
aTMOC(I)CpHOFO JaBJICHHA Ha JKUBOH OpraHu3M, IIJIaBaHUC pBI6, BOCIIpHUATHUC

3BYKOB KXMBOTHBIMH, 3EMIJICTPACCHUC, celicMHUUecKue BOJIHBI, IyHaMH, 3X0

Texnuueckue yCl’l’tpOﬁCWlGCl.' CIIMAOMETP, OATYHUKU IIOJIOKCHHUA, PACCTOAHUSA U
YCKOpPpCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKHU, PAaKEThl, pblYyar, MOABIKHBIN U

HGHO)IBI/I)KHBIﬁ 6J'IOKI/I, HAKJIOHHas IIJIOCKOCTb, MPOCTBIC MCXAaHU3MBI B 6BITy,

ta1 cooOmrarmuecst cocylbl, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHH Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HAcOC, apeoMeTp, 3XOJOT,
UCIIOJIb30BaHUE YJIBTPA3BYKa B OBITY M TEXHUKE
2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETUYECKOM  TEOpUHM  CTPOECHUS
2.1 BemecTra. Monenu TBEPAOTo, )KUAKOTO U Ta3000pa3HOT0 COCTOSTHHM BEIEeCTBA.
Kpucrannmuueckue u amopgHbie Tena
25 JIBmxenne 4yactun BeniectBa. CBsI3p  CKOPOCTH  JBMXKEHMSI YacTHIl C
' Temneparypoil. bpoynosckoe aBmxenue, 1uddysus
23 CMauyuBaHue U KalWUISIPHbIE SIBICHUS
24 TemnioBoe paciiupeHue u cxatue
2.5 TemnoBoe paBHOBECHE
"6 Buytpennsst sHeprus. PaGora u Termuonepenaya Kak CrHocoObl H3MEHEHHS
' BHYTPEHHEN 2HEprun
2.7 Bunel Tenonepenayn: TEMIONPOBOIHOCTD, KOHBEKIINSA, U3ITyUYEHUE
Harpesanne wu oxnaxnenue t1en. KommdectBo — TemuoTsl. Y nenbHas
TEIUIOEMKOCTb:
2.8
O=cm(t,—t,)
3aKOH COXpaHEHHs] PHEPIMM B TEIUIOBBIX IpOIeccax. YpaBHEHUE TEIUIOBOTO
Oananca:
2.9
Q+0, +..=0
Hcnapenne u kKoHaeHcauus. 3MeHeHHE BHYTPEHHEH SHEPrud B Mpolecce
510 ucnapeHuss W KoHAeHcauuu. Kunenue JKuakocTH. VYaenpHas —TeIuioTa

napooOpazoBanus: L = Q/m




2.11

BnaxunocTs BO3ayXa

2.12

[InaBnenne w Kpucrajumsauusd. VI3MeHeHHe BHYTPEHHEHW DJHEpPIuMM IpH

IJIaBJICHUU U KpUCTAJIJIN3allN. VY aenpHas TemioTa MIaBICHMS:

2.13

BHYTpeHHH}I 3HeprI/I${ CI‘OpaHI/IH TOIIJINBA. Yneanaﬂ TCIJIOTA CrOpaHI/IH TOIIJINBA.
q=0/m

2.14

[punnuns! padoTs! TemnoBbix apurateneil. KI1/1 reruioBoro apuratens

2.15

IIpakmuueckue pabomol

H3Mmepenune yAeabHOW TEIUIOEMKOCTH METAUIMYECKOTO LMIMHAPA; KOJINYECTBA
TEIUIOTHI, TOJYYEHHOTO BOJOH KOMHATHOH TeMmmepaTypbl (UKCHPOBAHHOM
MacChl, B KOTOPYIO OIlyIIEH HAarpeTblii LWINHADP; KOJUYECTBA TEILIOTHI,
OTJAHHOI'O0 HAarpeTbIM LMJIMHIPOM, IIOCIE OIyCKAaHHs €ro B BOAY KOMHATHOU
TEMIIEPATYpPbl; OTHOCUTENBHOM BIIAXXHOCTU BO3/1yXd; YIEIbHOW TEILIOTHI
mIasiaeHus JbAa. McecinegoBaHue U3MEHEHMsT TEMIIEPATypbl  BOABL  IIPU
pa3MYHBIX YCJIOBUSX; SIBJICHHUS TEIJIOOOMEHAa IPU CMEIIMBAaHUM XOJIOAHOW U

ropsiuei BoAbl; IpoLecca UCIIapeHust

2.16

Qusuueckue A61eHUA 6 npupode: TIOBEPXHOCTHOE HATSDKEHHE M KANWILISIPHbBIE
SBJICHUSI B MPHUPOJE, KPUCTAIIBI B Mpupoae, uznyuenue ColiHLa, 3aMep3aHue

BOJIOEMOB, MOpPCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa, MHEs, CHETa

2.17

Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIIOB,
KHUJKOCTHBIM TEPMOMETp, NaTUUK TeMIIepaTypbl, TEPMOC, CUCTEMA OTOIJICHUS
JIOMOB, TMUIPOMETPBI, ICUXPOMETp, MapoBasi TypOMHA, ABUraTelb BHYTPEHHETO

CrOpaHus

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

Onektpuszanus Tein. J[Ba BUaa 3MeKTpUUECKHUX 3apsiioB

3.2

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

33

3aKOH COXpaHEHHsI 3JIEKTPUIECKOTO 3apsiia

34

Onektpuueckoe mnone. Hanpsk€HHOCTh anekTpudyeckoro mnonis. IlpuHuun

CYyHnepHo3nnu JICKTPHUICCKUX noJiei (Ha KauC€CTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsa0B. I[eﬁCTBHe QJICKTPUYCCKOI'O0 IIOJId Ha

3JIEKTpUYECKUE 3apsAabl. [[pOBOAHUKH U JUAIIEKTPUKU




[TocTosiHHBIN 351eKTpUYECKUi TOK. JIeHCTBUS 3yIeKTpuyecKoro Toka. Cuia Toka.

Hanpsxenue.
3.6 I=q/t, U=A4/
DIIEKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE AIEKTPUUECKOE COMTPOTUBIICHHE:
3.7 R =pl/S
3.8 3akon OMa a1 ygacTka aekrpudeckoit enu: [ = U/R
[TocnenoBarenbHOE COeTMHEHUE MTPOBOAHUKOB:
- T T T
I,=1,; U=U,+U,; R=R +R,
3.9 [TapannenpHOE COeIMHEHNE TPOBOIHUKOB PAaBHOT'O COIPOTHUBIICHUS:
U=Ug;I=1+I;R=23.
E - ’
it
CwmenanHble COeIMHEHUS] TPOBOTHUKOB
3.10 PaGora u MomHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH J[xoyns — Jlenna:
3.11 2
: O=I"-R-t
310 OnbiT Opcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHUKA C TOKOM. JIMHUM
MarHUTHOM MHIYKIIMH
313 MarnuTHOoe T1OJ€ TMOCTOSSHHOTO MarHuta. B3auMoaeilcTBUEe MOCTOSHHBIX
MarHuTOB
3.14 JleficTBHEe MarHUTHOTO ITOJIsSI HA POBOJHUK C TOKOM
3.15 Omnbrtel @apazes. SBnenue aneKkTpoMaruuTHON UHAYKIMU. [IpaBuno Jlenma
Ipakxmuueckue pabomwl
W3mepeHne  ANEKTPUYECKOTO  CONPOTUBIICHUS  PE3UCTOPA;  MOIIHOCTH
316 AJIEKTPUUYECKOTO TOKA; pabOTHI JIEKTPUUYECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HMKAIOLIErO B IIPOBOJHUKE
(pe3ucTopsbl, TaMIIOYKa), OT HAMPSDKEHUS HA KOHIAX MPOBOJIHUKA; 3aBUCHMOCTH

COIIPOTUBJICHHA OT UJIMHBI IIPOBOJHUKA, INIOIIAAMX €0 ITOIICPCYHOI0 CCUCHHA U




YACJIBHOT'O COIIPOTUBJICHHA.
HpOBepKa npaBujia I 3JICKTPUUYCCKOTO HAIIPAKCHHA IMPU TTOCICAOBATCIBHOM
COCOIMHCHWHN IIPOBOAHUKOB, IIpaBuWjia IJId CHJIBI JJICKTPUYCCKOrO TOKa IIpHU

napajjieJibHOM COCAUHCHUN ITPOBOAHHUKOB (pCBI/ICTOpH u J'IaMHO‘-IKa)

Qusuueckue a61eHUs 8 Npupoode: BIEKTPUUECKUE SBICHHUS B aTMmocdepe,

3.17 JEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE MoJie 3eMiid, Apei( MOJIt0CoB,
POJIb MAarHUTHOTO MOJIS U1 KU3HU Ha 3eMJIe, MTOJISIPHOE CUSHUE
Texnuueckue ycmpouicmea: 3JIEKTPOCKON, aMIEPMETP, BOJIBTMETP, PEOCTarT,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  dBJIEKTPOOCBETUTENbHBIE  MPHUOOPBI,
3.18 HarpeBaTeNbHbIE 3JIEKTPONPUOOPHI (mpumepsi), ANEKTPUUECKUE
IPEOXPAaHUTENN, BJIEKTPOMArHuT, O3JIEKTPOJBUTATENb IOCTOSHHOIO TOKa,
TEHEpaTOp MOCTOSTHHOTO TOKA
3.19 DneKkTpoMarHuTHeie BoJHBI. [1Ikana 351eKTpoMarHuTHBIX BOJIH
3.20 JlyueBas monensb cBeta. IIpsmonnHeliHOe paclipOCTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. Ilnockoe 3epkano
3.22 [Ipenomnienne cBeta. 3aKOH MPENOMIICHHSI CBETA
3.23 Hucnepcus ceera
324 JInnza. Xon nydeir B nuH3e. DokycHoe paccrosiHue JMH3BL. OnTHYecKas cuia
' auH3bl: D = 1/F
3.25 I'na3 kax ontuyeckas cucrema. OnTuueckue npruOopbl
Ipaxmuueckue pabomuwl
#HHHPar###l13MepeHe  ONTUYECKOM CHJIbI coOuparouie JHH3bI; (HOKYCHOTO
paccTostHAs COOMPAIONIEH JIMH3HI (TT0 CBOMCTBY PaBEHCTBA pa3MEpOB NpEAMETa H
U300pakeHMsl, KOr/la MpeiMeT PAcHoJIOkKEeH B JBOWHOM (oOKyce), MoKazaTels
3.26 MIPEJIOMJICHUS CTEKJIA.
#H##HPar###llccnenoBanue CBOMCTBA M300pa)keHUs!, MOJYYEHHOTO C IMOMOILBIO
coOuparomiel JHH3bI; U3MEHEHHS (POKYCHOIO DPACCTOSHUS JIBYX CJIOXKEHHBIX
JIMH3; 3aBUCHUMOCTH yTJja NPeIOMJICHHUsS CBETOBOTO JIyda OT yrja MHaJeHHs Ha
IPaHULE «BO3yX — CTEKIIO»
397 Qusuueckue saenenusi 6 npupoode: 3arMenuss Connua u JlyHsl, nBera Ten,
. onTUYeCcKue sBJIeHUs B aTMocdepe (11BeT Heba, pedpakiius, paayra, MUPax)
308 Texnuueckue ycmpoticmeéa: OYKH, NeEpUCKON, QoToannapaT, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBBIE SBJIEHUA




PanmnoaktuBHOCTH. Anbda-, Oera-, ramma-u3nydeHus. Peaknuu anbda-u Oera-

4.1
pacmana

4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-uactuil. [lnanerapuas mojens atoma

4.3 CocraB atoMHoOrO0 siipa. M3otomns!

4.4 [lepuon nomypacmnaaa aTOMHBIX S1Ep

4.5 SnepHble peakiMy. 3aKOHBI COXPaHEHUS 3apsI0BOI0 M MACCOBOTO YHCET
Qusuueckue s6N1eHUs 6 Npupooe. €CTECTBEHHbIM paJMOaKTUBHBIM  (OH,

4.6 KOCMHYECKHE JIy4d, pPaJdOaKTHBHOE W3IyYCHHE TPUPOJHBIX MHHEPAJIOB,
JeiicTBUE paJlMOaKTUBHBIX U3TYYCHUH Ha OPraHu3M YeJIOBEKa

47 Texnuueckue ycmpoucmea: CIEKTPOCKON, UHIAUBHUIYaJIbHBIN T03UMETp, Kamepa

Bunbcona, snepHas s3HEpreTuka




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






