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IHHOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢u3uke Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs COCTaBJICHAa HAa OCHOBE
MIOJIOKEHUH U TpeOOBaHUH K pe3ysibTaTaM OCBOCHHUS Ha 0a30BOM ypOBHE OCHOBHOM 00pa3zoBaTeIbHOMN
nporpammel, nipeactaBieHHbIXx B DI'OC OO0, a Takxke ¢ yuéroM denepaibHON pabodeit mporpaMMbl
Bocriutanust u Konuenmuu npernogaBanus yaeOHoro npeamera «Duznkay.

Conepxanue mporpammbl 10 (pU3MKe HampaBlIeHO Ha (OPMHUPOBAHUE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYYarOUIMXCSl U OpraHu3alMio U3yueHus (U3MKM Ha JAEATeJbHOCTHOM ocHoBe. B
nporpamMMme 1o (pu3MKe y4uThIBaIOTCS BO3MOXKHOCTH Y4eOHOIO IpeaMeTa B peajau3aluu TpeOoBaHUM
@I'OC OO0 k muaHupyeMbIM JMYHOCTHBIM M METalpeAMETHBIM pe3yibTaTaM OOYYEHHs, a TaKkKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHHs.

[Iporpamma mno ¢u3MKe ycTaHaBIMBAaET pacHpeiesieHHe ydyeOHOro marepuana Mo Trojam
o0yuyeHus (1o Kjiaccam), IpeaiaraeT MPUMEPHYIO MOCIIEA0BATEIFHOCTh U3yUEHHsI TEM, OCHOBAHHYIO
HAa JIOTUKE Pa3BUTHUS IIPEIMETHOTO COAECPKAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEN 00yUaroINXCs.

[Iporpamma no ¢usuke pa3paboTaHa C LENbIO OKa3aHUS METOJUYECKOM MOMOILM YUYHUTENIO B
co3JlaHuM paboueil mporpamMmsbl 10 y4eOHOMY MTpeIMETY .

®dusnka SBISIETCS CHUCTEMOOOPA3yIOIIMM Il €CTeCTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIBKY (DM3WYECKHE 3aKOHBI JIKAaT B OCHOBE MPOIECCOB W SIBICHUH, W3y4aeMbIX XUMHEH,
Ouosiorueit, acTpoHOMHEN U pU3HUECKON reorpadueil, BHOCUT BKJIAJ] B €CTECTBEHHOHAYUYHYIO KApTUHY
MUpa, IpeJocTaBiIsgeT Haubosiee sicHble 00pa3lbl MPUMEHEHHsI HAy4HOIO0 METO0Jla MO3HAaHUA, TO €CTh
croco0a MoJy4eHus JOCTOBEPHBIX 3HAHUN O MUpE.

OpHa U3 TIaBHBIX 33]a4 PU3NYECKOr0 00pa30BaHUs B CTPYKTYype 00IIero 00pa30BaHUs COCTOUT
B (DOPMUPOBAHUU €CTECTBEHHOHAYYHOI IPaMOTHOCTH M HHTEpeca K HayKe y 00yJaroLuxcs.

W3yuenne ¢u3ukn Ha 0a30BOM ypOBHE IPEAINOJIAraeT OBJAJCHUE  CIEAYIOLIUMHU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOLIUMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTb!

® Hay4HO OOBSICHSTDH SIBICHUS;

® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

e HHTEPNPETUPOBATh JAHHBIE M MHCIOJNb30BaThb HAy4HbIE JIOKA3aTeIbCTBA IS
IOJIyY€HUs BBIBOJIOB.

Ienn wu3yueHuss (U3MKKM Ha YpPOBHE OCHOBHOTO 0O0IEro oOpa3oBaHMs ONpEAETCHbl B
Konuenmun npenonaBanus yde6Horo mnpeamera «®dusmka» B 00pa30BaTeIbHBIX OpraHU3AIMIX
Poccuiickoit  denepauuu, pealus3ylOmUX  OCHOBHbIE  001eoOpa3oBaTelibHbIE  MPOrPaMMBL,
yTBepxkAEHHON pewmeHneM Komnerunm MunncrepctBa mnpocsemennus Poccuiickoit ®denepaunn
(mporoxon ot 3 nexadbps 2019 r. Ne [IK4BH).

ean n3yvyeHus Ppu3nKu:

e MpuOOpeTeHHEe MHTEpeca U CTPEeMJICHHUS O0ydarouuxcs K Hay4YHOMY H3YyUEHUIO MPHUPOJBI,

pa3BUTHE UX UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
® Dpa3BUTHE TPEACTAaBICHUH O HAyyHOM MeETojA€ TO3HaHUA U (OpMHpOBaHUE
HCCIIEIOBATENbCKOI0 OTHOIICHUS K OKPY’KaIOIUM SIBJICHUSIM;

e (opMHUpOBaHME HAayYHOTO MMPOBO33PEHHsS KakK pe3ysibTaTa H3yYeHHS OCHOB CTPOEHHS
Marepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opMHUpOBaHME MPEACTABICHUN O POl (PU3MKH I pa3BUTHUS IPYTHX €CTECTBEHHBIX HayK,
TEXHUKH 1 TEXHOJIOTHII;



® pa3BUTHE TIPEACTABICHUA O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHaaIbHOM
NESITeTbHOCTH, CBS3aHHOW C (PM3MKOW, MOJATrOTOBKA K JajbHEUIIEMYy OOYYCHHIO B ITOM
HaIpaBIICHUU.

JlocTrkeHne 3TUX IeNiel mporpaMMel 1Mo (U3KMKE Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUS

o0ecreynBaeTcs pelIeHUEM CIICIYIONUX 3a/1aY:

e npuOoOpeTeHUE 3HAHWKA O TUCKPETHOM CTPOCHHM BEIECTBA, O MEXaHUYECKUX, TEIUIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHHSIX;

e TpUOOpPETEHUE YMEHUH ONMHCHIBATH M OOBSICHATH (PU3MUECKUE SBJICHUS C UCIIOIB30BAHUEM
MOJTyYCHHBIX 3HAHMIA;

® OCBOCHHE METOOB PEUICHHS MPOCTEUIIINX PACUETHBIX 3a/1a4 C CIIOJIb30BaHHEM (DU3UIESCKIX
MoJIeJIeH, TBOPYECKHUX M MMPAKTHKOOPUEHTUPOBAHHBIX 33]1a4;

e pa3BHTHC YMCHHI HAOIIOAATh TMPUPOIHBIC SBICHUS W BBITIOJHATH OIBITHI, JTA0OPAaTOPHBIC
paboThl W DKCHEPUMEHTAIbHBIC KCCICIOBAHUS C HCIIOJIb30BAaHHEM HW3MEPHUTEIBHBIX
puOOpoB;

e oOcCBOCHHE TMPUEMOB paboThl ¢ wuHPOpMaNKed (QUINIECKOr0 COACPKAHMS, BKIFOYAS
MH(OPMAIIHIO O COBPEMECHHBIX JIOCTHKCHUSX (DU3HMKH, aHAIN3 M KPUTHUECKOE OIICHHUBAHHE
nH(pOpMAIHH;

® 3HaKOMCTBO cO chepamMu Mpo(ecCHOHANTBHON AEATEIBHOCTH, CBS3aHHBIMU C (DU3HUKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMHU HA JOCTIKECHHSIX (PU3UUICCKON HAYKH.

Ha wusyuenune ¢usuku (06a30BbIi YpOBEHb) HAa YpPOBHE OCHOBHOTO 00Iero o0pa3oBaHUS

orBoautcs 238 vacoB: B 7 kiacce — 68 vacoB (2 yaca B Henenio), B 8 kiacce — 68 yacoB (2 ydaca B
HEJIENI0), B 9 KJ1acce — 102 yaca (3 yaca B HEJIEIIO0).

[Ipemyaraemelii B mporpamMme no (u3MKe MepeyeHb J1a0opaTOpHbIX pabOT M OMBITOB HOCUT
PEKOMEHAATEeNbHbIN XapaKkTep, YUUTeNb JIelaeT BbIOOp MpOBeACHUs Ta00paTOPHBIX pabOT U OIBITOB C
y4€TOM HHIUBUAYaJIbHBIX OCOOEHHOCTEH O0OydYaroIMXcCsi, CHUCKAa 3KCIEPUMEHTAJIbHBIX 3aJaHMi,
IpearaéMblx B paMKax OCHOBHOT'O TOCYJJapCTBEHHOI'O 3K3aMeHa Mo (hU3HKe.



COJAEPKAHUE OBYYEHUA
7 KJIACC

Pasnen 1. ®Pusuka u e€ posib B NO3HAHMHN OKPY’KAIOIIEro MUpa.

®uszuka — Hayka o mpupoge. fBneHus npuponabl. PU3NUECKUE SBJICHMS: MEXAHUYECKHE,
TEIUIOBBIE, SJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenue ¢usnueckux BenuuuH. Dusnueckue 1puUOOPHI.
ITorpemnocTs n3MepeHuid. MexayHapoaHas CUCTeEMa €IMHMULI.

Kak ¢usuka u npyrue ectecTBeHHbIE HAyKH M3ydaloT mpupony. EcTecTBeHHOHAy4HBIH METOA
Mo3HaHUs: HaOJIIOZEHHE, MOCTAHOBKA HAYYHOIO BOIPOCA, BBIIBHXKEHHUE TUIOTE3, HKCIEPUMEHT IO
MIPOBEpPKE THUIOTe3, OOBsicHEeHHe Habmonaemoro sipneHus. Omnucanue (U3NMYECKUX SIBICHUN C
IIOMOILIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIJIOBbIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIEC SIBJICHUS.

2. ®usnueckue NpuUOOpPHl U MpoIeaypa MNPSIMbIX H3MEPEHUI aHaJIOroBbIM M LU(POBBIM

puOOpOM.

Jlabopamopuvie pabomul u onvimol.

1. OmpenesneHue LEHbI JEICHUS IIKaIbl U3MEPUTEIHLHOTO MPUOOpAa.

H3mepenne paccTOsTHUMN.

3. H3mepenue o0bEMa KUIKOCTH U TBEPOTO TENA.
4. OrmpeneneHue pa3MepoB MaJbIX TEJ.
5. N3mepenune temmepaTypbl TpUd TMOMOIIM JKUIKOCTHOIO TE€pMOMETpa U  JAaT4UKa

TEeMIIepaTypBhl.
6. IlpoBeneHue wuccinegoBaHUsT 10 TNPOBEPKE THUIIOTE3bl: JAIBHOCTh TMOJNETA IIAPHUKA,
MyIIEHHOTO TOPU30HTAIBHO, TeM OO0JIbIlIe, YeM OOJBIIIEe BHICOTA MTyCKa.

Paznen 2. [lepBonayanbHble CBeAeHNs 0 CTPOCHUH BelllecTBA.

CrtpoeHue BeliecTBa: aTOMBI U MOJIEKYJIBI, UX pa3Mmepbl. OMBITHI, JOKA3bIBAIOIINE JUCKPETHOE
CTPOEHHUE BEILIECTBA.

JIBrxkenne dactuil BemiecTBa. CBs3b CKOPOCTH JBWKEHUS YacTHI[ € TEMIEPaTypoOu.
bpoyHoBckoe nBmwxkenue, mauddys3us. BzaumonelcTBHe YacTHIl BEIIECTBA: TMPUTSIKEHUE U
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, KUJIKOCTEH U TBEPIBIX (KPUCTATITUYECKUX )
Ten. B3auMoOCBsI3b MeXAy CBOICTBAMHM BELIECTB B Pa3HBIX arperaTHbIX COCTOSHUAX M HUX
aTOMHOMOJIEKYJIPHBIM cTpoeHueM. OCOOCHHOCTH arperaTHbIX COCTOSSHUN BOJIBI.

Hemoncmpavyuu.

1. HaGmronenue 6pOyHOBCKOTO JBHYKEHUS.

2. HaGmonenue nuddysuu.

3. HaGmronenue siBneHUH, OOBACHSAIOMIMXCS TMPUTSHKCHUEM WIH OTTAJKUBAHMEM YaCTHUIL

BEILIECTBA.

Jlabopamopuvie pabomol u onsimol.

1. Omenka quaMeTpa aToMa METOJOM PSIOB (C UCTIONB30BaHueEM GoTorpaduii).

2. OmbITHl IO HAOJIIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThl IO OOHAPYKEHUIO JCHCTBHSI CUIT MOJIEKYJISIPHOTO MPUTSIKEHUS.

Paznen 3. /IBukeHne U B3aUMO/IeiicTBHE TeJl.

Mexanndeckoe ABUKEHUE. PaBHOMepHOE M HepaBHOMEpHOe aBuxkeHue. Ckopoctb. CpenHsis
CKOPOCTb IPY HEPAaBHOMEPHOM JIBUKEHHUH. Pacuér myTH 1 BpeMEHM IBH>KCHHUSI.



SIBnenue nHepuuM. 3aKOH MHEpLUUU. B3anmozeiicTBue Ten Kak MpUYMHA U3MEHEHHUS CKOPOCTH
NBUKEHHs Ted. Macca kak mepa uHepTHocTH Tena. [lmotHocTh BemectBa. CBS3b IIIOTHOCTH C
KOJMYECTBOM MOJIEKYJ B eiMHHIIe 00hEMA BEIIeCTBA.

Cuila Kak xapakTepucTHKa B3aumojeicTBus Ten. Cuna ynpyroctd u 3akoH ['yka. M3mepenue
CWJIBl C MOMOIIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS] M cuiia TsokecTh. Cula TSDKECTH Ha JIPYTUX
mnaHetax. Bec Tema. Heecomocth. CiiokeHue Cui, HANpaBJICHHBIX IO OJHOW MPSAMOM.
PaBHopelicTBytomas cwi. Cuna tpeHusi. TpeHue CKOJIbKEHUsI U TPeHHE MOKosA. TpeHue B Npupoae u
TEXHUKE.

Jemoncmpayuu.

Habmoienne MmexaHn4eckoro JBHKEHUS Tefa.

N3mepenne ckopocTy NPSIMOJIMHEUHOTO IBUKEHUS.

HaGnronenue siBleHUs] HHEPLIUH.

HaGuroienne n3MeHeHus1 CKOPOCTH TP B3aUMOJICHCTBUU TElL.

CpaBHeHHE MaccC 10 B3aUMOJCHCTBUIO TEJl.

CnoxxeHue cuil, HallpaBJIEHHBIX 110 OJHOM MPSIMOU.

Jlabopamopuuvie pabomot u onvimeol.

1. OmpeneneHre CKOPOCTH PABHOMEPHOIO JBMKEHHs (LIapuKa B JKUJIKOCTH, MOJAEIHU
AIEKTPUYECKOTO aBTOMOOMIISA U TaK J1ajiee).

ok wnNE

2. OrmpeneneHue cpelHEd CKOPOCTH CKOJIBbKEHUs Opycka WM IIapuka [0 HaKJIOHHOU
MJIOCKOCTH.

3. OmpexeneHue MIOTHOCTH TBEPAOTO Tea.

4. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsikeHHs (nedopManuu) MPYKUHBI OT
MIPUIIOKEHHOMN CHUIIBL.

5. OneIThl, JAEMOHCTPUPYIONIME 3aBHCHMOCTh CHJIBI TPEHHsI CKOJILKEHHS OT Beca Tella u
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paspnen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH M Ta30B.

Hasnenue. CriocoObl YMEHBIICHHMS W YBEIWYCHHUS naBieHus. [laBmeHue raza. 3aBHCHUMOCTH
JaBJeHUsl raza oT o0bEMa, TemriepaTypsl. Ilepemaua naBneHus TBEPABIMU TeNaMH, XUJIKOCTIMH H
razamu. 3akoH [lackans. [TneBMaTHueckre MalIMHbl. 3aBUCUMOCTD JIaBIEHUS KUKOCTH OT TTTyOWHBI.
I'unpocratuueckuii mapanoke. CooOmiaromuecs cocyabl. [ uapaBmudeckie MeXaHU3MBbI.

AtMocdepa 3emun u atmocepHoe gaBierue. [[puanHbI CyecTBOBaHUs BO3AYIIHON 000JI0YKH
3emimn. Ombit Toppuyennu. M3mepenue arMochepHOTO [aBlieHUS. 3aBUCUMOCTH aTMOC(HEpPHOTO
JABJICHUS OT BBICOTHI HaJl ypOBHEM Mopsi. [Tpubops! 117151 m3MepeHust aTMoc(hepHOTo JaBiIeHUsI.

JleiicTBHE KUAKOCTH U Ta3a HA MOTPYKEHHOE B HUX Tello. BrITankuBaromas (apxuMeoBa) cuia.
3akoH Apxumena. [InaBanue ten. BoznyxonnaBanue.

Hemoncmpayuu.
3aBHUCHUMOCTD JaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaya naBneHus KUIKOCTHIO U Ta30M.
Coobmatommuecs: Cocypl.

I'mppaBnnueckuit mpecc.

[IposiBnenue aeicTBus aTMOCHEPHOTO JTABJICHHUS.

ok wnNPE

3aBUCHMOCTh BBITAJKHUBAIONIEH CHUJIBI OT 00bEMa MOTPYKEHHOW YacCTH Tela M TUIOTHOCTH

KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUJIbI BECY BBITECHEHHOM KUIKOCTH.

8. VYcioBHe maBaHus TEN: IUIABAaHUE WIM IMOTPYKEHHUE TENl B 3aBUCUMOCTH OT COOTHOILCHHS
IJIOTHOCTEH TeNa U JKUJKOCTH.

Jlabopamopuusie pabomot u onvimel.

1. HccnemoBaHue 3aBHCHMOCTH Beca Telia B BOJIE OT 00bEMA MOTPYKEHHON B KHUAKOCTh YaCTH

Tena.



2. OrmpeneneHue BHITAIKUBAIOLIEH CUIIBL, AEMCTBYIOLIEN HA TEJIO, IOTPYKEHHOE B )KUKOCTb.

3. IlpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOUIEH CHUJIbI, ICHCTBYIOIIEH HA TEJIO B dKUIKOCTH, OT
Macchl Tea.

4. OmnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb BBITAJIKMBAIOLIEH CHIIbI, IEHCTBYIOIIEH HA TEJO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOH B HKHUIKOCTh YaCTH TeJIa U OT INIOTHOCTH SKUKOCTH.

5. KoncTpynpoBanue apeomerpa WM KOHCTPYHpPOBAaHUE JIOAKA U  OIpeAclieHHe e€
IPy30M0AbEMHOCTH.

Pa3znen 5. Pabora 1 MOIIHOCTH. DHEPrus.

Mexanunueckasi padota. MOITHOCTb.

[IpocTbie MexaHM3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBHUIO paBHOBecHs pblyara.
[Ipumenenue npaBuia paBHOBECHS pblyara K OJoky. «3omotoe npaBuio» mexanuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannyeckas sHeprus. Kunernueckas v noreHuuanpHas sHeprus. [IpeBpamenue oqHOro Buia
MEXaHUYECKOM 3HEPTUu B APYroil. 3aKOH COXPaHEHUsl YHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. Tlpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomol u onsimol.

1. Omnpenenenue padOThl CUIIbI TPEHUS IIPU PABHOMEPHOM JIBUYKEHUU TeJla [0 TOPU30HTAIBHON

ITOBEPXHOCTH.
2. HccnenoBaHue ycioBHil paBHOBECHS pblYara.
3. UNsmepenue KIIJ] HaKIOHHOM MJIOCKOCTH.

4. N3yueHune 3aKOHA COXPAHEHUS MEXaHUYECKOM SHEPIUH.
8 KJIACC

Pa3pen 6. TenioBble ABJIEHUS.

OCHOBHBIE TOJIOKEHUSI MOJEKYJISIPHO-KMHETUYECKON TEOpHHM CTpOEHHUs BemiecTBa. Macca u
pasmMepbl  aroMOB M MOJIeKyJ.  OTBITBI,  MOATBEPXKIAIOIIME  OCHOBHBIE  TOJIOKEHUS
MOJICKYJISIPHOKHHETHYECKON TEOPHUH.

Mopnenu TBEPAOro, >KUAKOTO U Ta3000pa3HOTO COCTOSHUN BemiecTBa. Kpucraminueckue u
amop¢ubie Tena. OObSICHEHHE CBOWMCTB Ta30B, JKUIKOCTEH M TBEPABIX TN HAa OCHOBE MOJOKEHUMN
MOJICKYJISIPHO-KMHETUUeCKOU Teopuu. CMaunBaHue W KallWUISIPHBIC SIBIEHUA. TemIoBoe paciiupeHne
H COKaTHeE.

Temneparypa. CBsi3zb TeMIepaTypbl CO CKOPOCTHIO TEIJIOBOTO ABMKEHUS YacTUL. BHyTpeHHss
sHeprus. CrocoObl U3MEHEHHsI BHYTPEHHEW SHEPruu: TEIulonepeaada U CoBepieHue padoThl. Bumsl
TEIUIOTIEPEIauu: TEMJIOMPOBOHOCTD, KOHBEKIIUS, N3JTyUCHHE.

KomnuectBo TeIIOTHL. VYelbHas TEINIOEMKOCTh BellecTBa. TemIooOMeH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TerjaoBoro OamaHca. [lmaBrneHue W oOTBepAeBaHHE KPHUCTATUIMYECKUX
BEIIEeCTB. Y IeNmbHAs TeruioTa riaBieHus. [lapooOpasoBanue u xoHaeHcanus. Vcnapenue. Kunenue.
YaeneHas TeIioTa MNapooOpa3oBaHMs. 3aBUCUMOCTh TEMIIEPATypbl KHUIIEHHS OT aTMOC(hEpHOro
JTaBJICHHS.

BrnaxnocTs Bo3ayxa.

DHeprus ToIMBa. Y IeiIbHas TEIJI0Ta CTOPAHUS.

[Mpunanmme! paboTs! TernoBbix nurateneit KIIJ[ termmoBoro neuratens. TerioBble ABUTATENN U
3alIUTa OKPYKAIOIICH CPEbl.

3aK0H COXpaHEHUs U MPEBPAIICHHS YHEPTUHU B TEIUIOBBIX MPOIIECCax.

Jemoncmpayuu.

1. HaOmonenue GpOyHOBCKOTO ABHKEHHSL.

2. Habmonenne nuddysun.

3. HaOmronenwue siBJICHUN CMaYMBaHUS U KaNWUISIPHBIX SBJICHUM.



4. HaOmoaeHue TerIoBOro PacIupeHUs Te.

5. M3meHenwue naBieHus raza npu M3MEHEHUU 00bEMA U HarpeBaHUU WM OXJIAKICHUH.
6. IlpaBuna usmepeHus TeMiepaTypsl.

7. Bunsl Teruionepenayu.

8. OxJaxJaeHHe MpU COBEPIICHUH PaOOTHI.

9. HarpeBanue npu coBepiieHUU pabOThl BHEITHUMU CHIIAMH.

10. CpaBHeHUE TEIIIOEMKOCTEN PA3JIMYHBIX BEIIECTB.

11. HaOroqeHye KUeHusI.

12. HabntoieHue moCTOsIHCTBA TEMIIEPATypPhl MPH TUIABJICHUU.

13. Moaenu TenJI0BBIX IBUTATEIICH.

Jlabopamopuvie pabomol u onvimol.

1. OmnbIThl 1O OOHAPYKEHUIO JICUCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSIKEHUSI.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WM caxapa.

OnpIThI 10 HAOTIOEHHUIO TETIIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U TBEPIBIX TEJL.
Omnpenenenue AaBieHUs BO3ayXa B OaJUIOHE MITIPHIIA.

OnpIThI, AEMOHCTPUPYIOIIKE 3aBUCUMOCTD JAaBJICHUS BO3AyXa OT €ro 00bEMa U HarpeBaHUs
WM OXJIQXKICHUS.

vk wNnN

6. IlpoBepka rumore3bl JMHEHHOW 3aBUCHUMOCTU JUIMHBI  CTOJIOMKA JKUJAKOCTH B
TEPMOMETPHUECKON TPyOKe OT TeMIIepaTyphl.

7. HaOnroneHue U3MEHEHUs BHYTPEHHEH SHEpruM Tella B pe3yJibTaTe TeIuIonepe aun U paboTsl
BHEILIHUX CHUJI.

8. HccnenoBaHue sSBIEHMS TEIJIO0OMEHA ITPU CMELIMBAHUU XOJIOJAHON U ropsYeil BOBI.

9. OmnpeneneHre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM NMpH TEIIOOOMEHE C HarpeTbiM
METAININYECKUM LIUJIUHAPOM.

10. Omnpenienenrie yaeapHON TEMIOEMKOCTH BEILIECTBA.

11. UccnenoBanue mporecca ucnapeHus.

12. OmnpenieneHrie OTHOCUTENBHOM BIaKHOCTH BO3TyXa.

13. Onpenienenye yAeabHOM TEIUIOTHI IUIaBJICHUS JIb/IA.

Paspen 7. DiiekTpu4ecKkne 1 MATHUTHBIC SIBJICHHSA.

Onexrpuszauus Ten. [[Ba pona dJeKTpUUYECKHX 3apsanoB. B3anMonelicTBHe 3apsKEHHBIX TeEll.
3akon KyioHa (3aBUCMMOCTb CHJIBI B3aUMOAECWMCTBHS 3apsDKEHHBIX TEl OT BEJIMYMHBI 3apsiioB U
paccTOsSHUS MEX]y TeJIaMu).

Onexrpuueckoe mnojie. Hampspk€HHOCTH dnexTpuueckoro mnois. IlpuHnun cynepnozunun
JIEKTPUUYECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn snekTpuyeckux 3apsoB. DJIEMEHTAPHBIA AJEKTpUUecKuil 3apsaa. CTpoeHue aTtoma.
[TpoBOHUKYM 1 TUATEKTPUKHA. 3AaKOH COXPAHEHHMS JIEKTPUUYECKOTO 3apsiia.

DNEKTPUUECKUN TOK. Y CJIOBHSI CYIIECTBOBAHUS MIEKTPUUECKOTO TOKA. ICTOUHMKYN OCTOSIHHOTO
TOKa. JIeMCTBHSI JIEKTPUYECKOTO TOKa (TEIUIOBOE, XMMUYECKOE, MArHUTHOE). DIEKTPUUECKUNA TOK B
KHUJKOCTAX U razax.

Onextprueckas nenb. Cuna Toka. DNeKTpudeckoe HanpskeHne. CONpOoTUBIEHUE MPOBOJHUKA.
VYaenpHOE compoTHBIEHHE BemecTBa. 3akoH Owma st ydactka uenu. IlocnenoBarenbHoe u
MapajuIeIbHOE COEIMHEHNE TIPOBOIHUKOB.

PaGora u mouiHOCTh 31eKTpUyYecKOoro Toka. 3akoH Jxoyns—Jlenma. DnekTpudyeckue 1enu u
NOTPeOUTENN IEKTPUIECKOM s3HEprun B ObITY. KopoTkoe 3aMbikaHue.

[TocrossHHbIE MarHuThl. B3auMoJelWcTBME MOCTOSHHBIX MAarHuTOB. MarHutHoe ToJIe.
MarnuTtHoe nojie 3emMiId U €ro 3HaueHue ajs Ku3HU Ha 3emie. OnelT Dpcrena. MaruuTHoe mose
JNEKTPUYECKOr0 TOKA. [IpMMeHEeHHe 3IEKTpOMAarHuTOB B TEXHHKE. [IeMCTBME MArHUTHOTO IOJIS HA
IIPOBOJHMK C TOKOM. DJEKTPOABUIATENb IOCTOSHHOTO TOKAa. MCronbp30BaHWE JIEKTPOABUTATENEH B
TEXHUUYECKUX YCTPONCTBAX U Ha TPAHCIOPTE.



Oneitel  ®Papanes.  SBneHue  snekTpoMarHuTHOM — mHAaykiuu.  IlpaBumo  Jlenna.
Onekrporereparop. CrmocoObl MOMyYeHHs] AJICKTPUUYECKON  SHEPruH. ODJIEKTPOCTAHIIMU  Ha
BO300OHOBIISIEMBIX UICTOYHHKAX SHEPTUU.

Jemoncmpayuu.

1. Dnextpuzanus Teil.

2. JIBa poaa 3IEKTPUYECKUX 3aPSAI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TE.

3. VYcTpoHCTBO U IEMCTBUE AIEKTPOCKOTA.

4. DIeKTpOocTaTUYeCKas UHyKIIHS.

5. 3aKoH cOXpaHEHUS JIEKTPUUECKUX 3apsi/I0B.

6. IIpOBOIHUKM M TUIIEKTPUKH.

7. MonenupoBaHue CWIOBBIX JINHUN 3JIEKTPUYECKOTO TOJIA.

8. MCcTOYHMKHM NOCTOSIHHOTO TOKA.

9. JleHcTBUS 3NEKTPUYECKOTO TOKA.

10. DaEeKTPUYECKUI TOK B KUJIKOCTH.

11. I"'a30BbIM pa3ps.

12. I3mepeHune CHIlbl TOKa aMIIEPMETPOM.

13. M3MepeHnue 3JIeKTpUUECKOro HapsKEHHsT BOJIBTMETPOM.

14. Peoctar u Mara3uH CONPOTUBIICHUI.

15. B3aumojielicTBHE MOCTOSSHHBIX MAarHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH Pa3I€JIC€HUs IIOJIFOCOB MarHUTa.

17. MonenupoBaHUE MAarHUTHBIX MOJIEH MOCTOSHHBIX MarHuTOB.

18. OmnbIT Dpcrena.

19. MaruuTtHOe noJie ToKa. DJIEeKTPOMAarHur.

20. JleiicTBME MarHUTHOTO MOJIS1 HA IPOBOJHUK C TOKOM.

21. DaeKTpoABUTATEINb TOCTOSIHHOTO TOKA.

22. lccnenoBanue sBJIECHUS 3JIEKTPOMAarHUTHOM UHIYKIIUH.

23. Onbitel @apajes.

24. 3aBUCUMOCTb HalPaBJIEHUSI UHAYKIIMOHHOTO TOKA OT YCJIOBHI €ro BO3HUKHOBEHHS.

25. DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuwvie pabomol u onvimol.

1. OmnbIThI O HAOIIOICHUIO AIIEKTPU3ALIMHN TNl UHAYKIIUEH U TPU COPUKOCHOBEHUU.

2. HUccnenoBanue nelCTBUS AJIEKTPUUYECKOTO MOJISI HA IPOBOJAHUKH U JUDJIEKTPUKU.

3. CoOopka u mpoBepKa padOTHI IIEKTPUUECKON 1T MTOCTOSIHHOTO TOKA.

4. H3MepeHue u peryaupoBaHuE CHIIbI TOKA.

5. H3mepeHue u peryirpoBaHHUE HAMPSIKEHUS.

6. HccnenoBanue 3aBHCHUMOCTH CHJIBI TOKA, MIYILErO YE€pe3 pPE3UCTOP, OT CONPOTHUBIICHUS
pe3ucTopa 1 HalpsHKEHUs Ha pE3UCTOPE.

7. OnbIThl, IEMOHCTPUPYIOLINE 3aBUCHMOCTb JJIEKTPUUYECKOTO COITPOTUBIICHHS TPOBOAHHUKA OT
€ro JUIMHBI, IUIOMIAU MOMEPEYHOr0 CEYEHHs U MaTepurara.

8. IlpoBepka mpaBuiia CIOXKEHUSA HAINpPSHKEHUN MpPU MOCIEI0BATEIbHOM COEIUHEHUU ABYX
PE3UCTOPOB.

9. IIpoBepka nmpaBuiia Jisl CUIIBI TOKA ITPH NapAJIEIIBHOM COEAMHEHUHN PE3UCTOPOB.

10. Omnpenienennie pabOThI AIEKTPUIECKOTO TOKA, UIYILIETO Yepe3 Pe3UCTop.

11. OnpeneneHne MOIHOCTH MIEKTPUUECKOr0 TOKA, BBIIEISIEMON Ha pE3UCTOPE.

12. VccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO Yepe3 JIAMIIOUKY, OT HAMPSKEHUsI Ha HEH.

13. Onpenenenne KIIJ[ narpesarens.

14. ViccnenoBaHre MarHUTHOTO B3aMMOJIEUCTBUS TOCTOSIHHBIX MarHUTOB.

15. V3y4yeHre MarHUTHOTO TIOJISl TOCTOSIHHBIX MAarHUTOB MPHU UX O0BbEIMHEHUU U Pa3/IeICHUN.



16. HccnenoBanue NeNCTBUS DJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

17. OneIThl, AEMOHCTPHPYIOIIHAE 3aBUCUMOCTH CHJIBI B3aMMOJCHUCTBHSA KaTyIIKHM C TOKOM H
MarHura OT CHJIbI TOKA U HallpaBJICHUs TOKA B KaTYIILKE.

18. M3y4eHue nelcTBUs MarHUTHOTO IOJIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHue 1 U3y4yeHUe padOThl AIEKTPOABUTATENS.

20. U3mepenne KIIJI anexTpoaBUTraTeIbHON yCTAHOBKHU.

21. OnmpITBl 1O  MCCIENOBAHUIO SIBJICHUS JIEKTPOMATHUTHOW MHAYKLHU: MCCIEAOBAaHUE

WU3MEHEHUI 3HAYCHMsI U HAIIPABJICHUS MHAYKIIMOHHOTO TOKA.
9 KJIACC

Pasnen 8. Mexannueckue siBJIeHUsI.

Mexannueckoe nABuKeHHME. MarepuanbHas To4ka. Cucrema orc4éra. OTHOCUTEIBHOCTD
MEXaHMYECKOT0  JABW)KEHMA. PaBHOMepHOe  mpsMoiuHEWHOe  ABMkeHHe. HepaBHoMepHOe
npsiMoJiuHeHoe ABMkeHue. CpellHsis 1 MTHOBEHHAs! CKOPOCTb Teja P HEPAaBHOMEPHOM JIBUKECHHH.

VYckopenue. PaBHOyckopeHHOE mpsiMoinHElHOe Bk eHue. CBoOoaHOe maneHue. OTBIThI
lNanunes.

PaBHOMepHOE BMXKEHME 110 OKpYKHOCTH. [leproa u yactora obpatenus. JIunelnas u yriiosas
cKkopocTH. LleHTpocTpeMHUTENIBHOE YCKOPEHHUE.

IIepBeii 3akoH HerotoHa. Bropoii 3akoH Herotona. Tpermit 3akoH Hserorona. IIpmHnmn
CYINIEPIO3ULIMH CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHila TPEHHUS CKOJIBXXKEHHUS, CHJIa TPEHHs IOKOf,
JIpyrue BUJbl TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOI'O TATOTEHUS. Y CKOpEHHE CBOOOJHOrO majeHus. JIBuxeHue
ma”eT Bokpyr CousHua. IlepBas kocmudeckast ckopocTb. HeBECOMOCTB U Teperpys3KH.

PaBHOBecue marepuanbHOM TOYKH. AOCONIOTHO TBEpAoe Teno. PaBHOBecue TBEPAOro Tena C
3aKpEIUIEHHON OCBIO BpaleHnus. MoMeHT cuibl. L{eHTp TsokecTH.

Nmnynee Tena. M3menenwe wumnyinbca. WMmynbe cuiibl. 3aKOH COXpaHEHHUs HMITyJbCa.
PeakTuBHOE ABUKEHUE.

Mexanunueckas paboTa 1 MOIIHOCTb. PaboTa cui TsHKeCTH, yIpyrocTH, TpeHus. CBsi3b 3HEPruu
u pabotel. [loTeHnuanpHas sHeprus Tena, MOJHATOTO HaJ MOBEPXHOCTHIO 3eMid. lloTeHiuanbHas
SHEeprus cxkaTod npyxuHbl. KuHermueckass sHeprusi. Teopema O KHHETUYECKOM HHEpruu. 3akoH
COXpaHEHUsI MEXaHUYECKOU YHEPTHH.

JHemoncmpayuu.

1. HaOmoneHne MeXaHU4eCcKOro JIBUKEHHUS TeJla OTHOCUTEIbHO Pa3HBIX Te OTCUETA.

2. CpaBHeHHE ITyTEH M TPACKTOPUH JIBM>KEHHUS OJTHOTO M TOTO K€ TeJla OTHOCHTEIBHO Pa3HBIX
T€Jl OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHHUS IPSAMOIUHENHOTO ABUKECHUS.

HccenenoBanue npu3HakoB paBHOYCKOPEHHOTO IBUKCHMUS.

Habmtonenue nBHXeHUs Tena 10 OKPYKHOCTH.

Habmtonenne MexaHndeckux sBJIEHUH, MPOUCXOAIINX B cUcTeMe oTcuéTa «Tenexka» mnpu
e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIBHO KaOUHEeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT MAacChl TeJla ¥ IEUCTBYIOLIEN Ha HETO CHIIBI.

HaGmtonenue paBeHCTBA CHII TIPU B3aUMOJICHCTBUU TE.

9. H3meHeHue Beca Tena pYU yCKOPEHHOM JIBUKECHHH.
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10. Ilepenaya uMIyabca npu B3aMMOACHCTBUU TEN.

11. TIpeoOpa3oBaHust YHEPTUU TTPU B3AMMOJICHCTBHH TEJI.

12. CoxpaHeHune UMITyJIbCa P HEYIIPYTOM B3aHUMOJICHCTBHH.

13. CoxpaneHune UMIyJbca Ipu abCOTIOTHO YIIPYTOM B3aUMOICHCTBUY.
14. HaGmroieHue peakTUBHOTO JIBUKCHUS.



15. CoxpaHneHne MeXaHU4eCKOH SHEPTHH MTPU CBOOOTHOM Ta/ICHHUH.
16. CoxpaHeHne MEXaHUYECKOW YHEPTUH NIPYU JIBMKEHUU TeJla MO ACHCTBAEM IIPYKUHBI.
Jlabopamopnusie pabomot u onvimol.
1. KonctpyupoBaHue TpakTa Uil pa3roHa U JAJBHEUIIEr0 PAaBHOMEPHOI'O JBMXKCHMS IIApHUKa
WJIU TEJIEKKHU.
2. OmnpezneneHue CpeaHE CKOPOCTH CKOJIBXKEHHs Opycka WM JIBWKCHHA UIapuKa II0
HAKJIOHHOH IUIOCKOCTH.
3. OmpeneneHue yYCKOpeHUs Tejaa IPU PAaBHOYCKOPEHHOM JBW)KCHHHM 110 HAKJIOHHOU
IIJIOCKOCTH.
4. HccrnenoBaHue 3aBHCHMOCTH IIYTH OT BPEMEHH NIpPU PABHOYCKOPEHHOM IBIKEHUH Oe3
Ha4aJbHOW CKOPOCTH.
5. IlpoBepka rumotesbl: €ciau MpPHU PABHOYCKOPEHHOM JBHXXEHHMM O€3 HaudalbHOH CKOpOCTH
IIyTH OTHOCATCA KakK psJ HEUETHBIX YMCEI, TO COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHU
OJIMHAKOBBI.
HccenenoBanue 3aBUCUMOCTH CHIIBI TPEHHUSI CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO JaBJICHUS.
Onpenenenne ko3 uineHTa TpeHus: CKOIbKEHHSL.
Omnpenenenne KECTKOCTU NPYKUHBI.
Onpenenenue paboThl CUIIBI TPEHUS P PABHOMEPHOM JIBUKEHHMHU TeJla IO FOPU30HTAIbHON
ITOBEPXHOCTH.
10. Onpenenenue pabOTHl CHIBI yOPYTOCTH TIPU TMOABEME Tpy3a C HCIOJIB30BAHHEM
HEMNOJIBUKHOTO U MOJABUKHOTO OJIOKOB.
11. M3y4yeHue 3aK0HA COXPAHEHUs] SHEPTUU.
Pasznen 9. Mexannveckne Koy1e0aHus1 M BOJIHBI.
Konebarenbnoe nBuxeHue. OCHOBHBIE XapaKTEpPUCTUKHU KOJE€OAHMH: TMepuoJ]l, 4YacToTa,
amIuinTyaa. MaremaTiueckuil U Npy>KMHHBIN MasTHUKU. [IpeBpalieHre sHeprun npu KoiedaTenbHOM
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JIBYDKEHUH.
3aryxatomue KonebaHus. BpiHyxneHHble kojeOaHus. Pe3onHanc. MexaHudeckue BOJIHBI.
CpoiicTBa MexaHu4eckux BoJIH. [IpoponbpHble M monepeyHble BOJHBL. J[JIMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHusl. MexaHn4ecKHe BOJIHbBI B TBEPJIOM Teje, CEHCMUYECKHE BOJIHBI.
3ByK. 'poMKOCTb 3ByKa U BbIcOTa TOHA. OTpakeHue 3Byka. MIH(ppa3ByK U yIbTpa3ByK.
Jemoncmpayuu.
Habmonienue xosne6anuii Te noj 1eHCTBUEM CHUIIbI TSYKECTH U CUJIbI YTIPYTOCTH.
Habumtoienue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmtoienue BeIHYK/I€HHBIX KOJie0aHUIl 1 pe30HaHca.
PacnpocTpanenue npoJ0IbHbBIX U MOMEPEUHBIX BOJIH (Ha MOJIEINN).
HaGmtoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKyCTUYECKUI PE30HAHC.
Jlabopamopuvie pabomol u onvimol.
1. OmpeneneHue 4acTOThI U IEpUOa KoJIeOaHU MaTeMAaTHYECKOT0 MasiTHUKA.
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2. OmpeneneHue 4aCTOTHI U NIEpHOa KOJIEOAHUN TPy KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBHCHMOCTH TepHoja KoJieOaHW MOIBEIICHHOTO K HUTH Tpy3a OT IJIUHBI
HUTHU.

4. VccnenoBaHue 3aBUCUMOCTH Mepro/ia KoueOaHui MPYKUHHOTO MAasTHUKA OT MaccChl rpy3a.

5. IlpoBepka He3aBHUCHUMOCTH TNepuoAa KojeOaHUU Ipy3a, MOJBEHICHHOIO K HUTH, OT Macchl
rpysa.

6. OnbIThl, AEMOHCTPHUPYIONIUE 3aBUCHMOCTD MEPHOAA KOJeOaHH MPYKHUHHOTO MAasTHUKA OT
MAacChl Tpy3a U KECTKOCTU IIPYIKUHBI.

7. W3mepeHue yckopeHHUsl CBOOOIHOTO MaICHUsI.

Paznea 10. DiaekTpoMarHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.



DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMAarHUTHbIE BOJIHBI. (CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH.
[IIkana 3neKTpOMarHUTHBIX BOJIH. VICIIOIb30BaHNE 3IEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.
DnekTpoMarauTHas npupoza ceeta. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.
Jlabopamopnusie pabomot u onvimol.
1. H3yuyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C IOMOIIBIO0 MOOHIBHOTO TenedoHa.
Pa3znen 11. CBeToBbIE IBJICHUS.
JIyueBas monens cBera. Mctounuku cBera. IIpsamonnHeliHoe pacipocTpaHeHue CBETa. 3aTMEHHUS
Comnua u Jlynsl. Otpaxenue cBera. [1mockoe 3epkaiio. 3aKOH OTpa)Ke€HHUsI CBETA.
[Ipenomnenue cBera. 3akoH mperaomiieHHUs cBeTa. llosiHOEe BHyTpeHHEE OTpa)KEHUE CBETaA.
Hcnonb30BaHre NOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHUYECKUX CBETOBOAX.
Jlunza. Xox nydeir B ymH3e. OnTudeckas cuctema (oToarmapara, MEKPOCKONa U TeJIeCKOIa.
I'na3 xak onruueckas cucrema. biaM3opyKkocTs U JalbHO30PKOCTb.
Pasznoxxenue Oemoro cBera B crnekTp. OmnbiTel HptoToHa. Cro)eHHE CIEKTPalbHBIX I[BETOB.
Jucnepcus cera.
Jemoncmpayuu.
[IpsiMonrHETHOE paclpOCTPAHEHUE CBETA.
OTtpaxxeHue cBeTa.
[Tonydenue n306paxkeHuii B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomiienune ceera.
OnTHYecKHil CBETOBOI.
Xon tyueil B coOuparoleit aunse.
Xoz Jy4el B pacCeUBaroLIEeH JIMH3E.

O NV A WNRE

[Tomyuyenne n300pa’keHUI C OMOIIBIO JIMH3.

. Ilpunnun pevictBus oToamnmnapara, MUKPOCKOIIa U TeJIECKOTa.

10 Mopens rnasa.

11. PaznoxxeHue 6enoro cBera B CEKTp.

12. Tlony4eHue 0enoro cBera Mpu CI0KEHUH CBETA Pa3HbIX L{BETOB.
Jlabopamopuwvie pabomol u onvimol.

1. HccnemoBaHue 3aBUCUMOCTH yTiia OTPa)X€HHS CBETOBOTO JIy4a OT yriia MaJieHusl.
2. H3zydeHue xapaKTEpUCTHK M300paKeHHUS MpeMETa B IJIOCKOM 3epKaJe.

3. HccnemoBaHwe 3aBUCHMOCTH yTJla TPEJIOMIIEHHS CBETOBOTO JIy4a OT yIJia TaJeHHUs Ha
IPaHULE «BO3LyX—CTEKIIO».

[Tonmyuyenne n300paXkeHU C MOMOIIBIO COOMPAOLIEH JTHH3HI.

Onpenenenne GOKYCHOTO pacCTOSHUS U ONITUYECKOM CUIIBI cCOOMparoIeil TMH3BI.
OMBITHI TIO PA3TIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

N o v e

OnBITHI 10 BOCTIPUSATHIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 LIBETOBbIE (DUIIBTPHI.

Pa311e.11 12. KBanToBbIE AIBJICHUS.

OmnbiTel Pesepdopna u rutanerapHas mojens aroma. Mogens atoma bopa. Hcmyckanuwe u
IIOTJIOLIEHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIEKTPHI.

PannoaktuBHOCTH. Anbda, Oeta- u ramma-usnydenus. CTpoeHne aToMHOro sigpa. HykmonHas
MOZEeNb aToMHOTro sigpa. M3otonsl. PagnoaktuBHble npeBpaimieHud. [lepuon momypacnaga aTOMHBIX
sanep.

SnepHble peakuuu. 3aKOHBI COXPAaHEHHUs 3apsiIOBOTO U MAacCOBOTO YHCEN. ODHEPIUsl CBA3U
aTOMHBIX saep. CBsA3b Macchl M 3Hepruu. Peaknuu cuHTe3a m aeneHus saep. VIcTouHUKH sHepruu
CouHIia ¥ 3BE31.

SAnepHas oHepreTuka. JIeMcTBUS paAMOAKTUBHBIX U3JIy4YECHUN Ha )KUBBIE OPTaHU3MBI.



Jemoncmpayuu.

CrexTpsl U3JIy4eHUs U TOTJIOLIEHHUS.

CrexTpsl pa3au4HbIX Ta30B.

CrnexTp Bomopo/a.

Habmronenune TpexoB B kamepe Buibcona.

Pabora cuéruyrka HOHM3UPYIOIUX U3TYUCHUH.

Perucrpanus nsznydeHus: npupoAHbBIX MUHEPAIOB U IPOTYKTOB.

Jlabopamopuusie pabomot u onvimol.

1. HaGumrozeHue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyYECHHUS.

2. HUccnenoBanue TpPEKOB: H3MEPEHUE OSHEPIMM YACTUILIBI 1O TOPMO3HOMY TyTH (1O

¢dororpadusam).

3. Usmepenue paguoakTUBHOTO (hoHa.

IHoBTOpHUTENBbHO-000011IAKOIINIT MOAYJIb.

[ToBTOpPUTENBEHO-0000IIAOIMUKA MOJIYJIb TpeIHA3HAYeH [JIs CHUCTEMAaTH3alud U O0O0OIICHHUS
MPEAMETHOTO COJIEP)KAHHUS M OIbITA ACSITEIBHOCTH, MPUOOPETEHHOTO TPH HM3YYEHHH BCETO Kypca
Gu3MKKM, a TakkKe IS MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHY 1O (QHU3UKE s
o0y4aromuxcsi, BHIOPABIINX 3TOT yUeOHBIN PEIMET.

[Ipu m3yueHun JaHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI JEATEIbHOCTH, HA
OCHOBE KOTOPBIX OOECIEYUBACTCA JOCTHUIKEHUE TPEIMETHBIX M METANPEIMETHBIX IIJIaHUPYEMbIX
pe3yabTaToB 00ydeHus, (HOpMUpPYETCS €CTeCTBEHHOHAYYHas T'PAaMOTHOCTh: OCBOCHHE HAy4YHBIX
METOJIOB UCCJICIOBAHUS SIBICHUI MPUPOJIbI U TEXHUKHU, OBJIA/ICHUE YMEHUSIMH OOBSICHATH (PU3HUECKUE
SIBJICHUS, TPUMEHSAS IOJIydYeHHbIE 3HAHUs, peIlaTh 3aJaud, B TOM YHCJIE KauyeCTBEHHbIE U
SKCIIEPUMEHTAJIbHBIC.

[IpyHIMIIHATBHO NEATEIBHOCTHBINA XapakTep JaHHOTO pasjerna pealn3yercs 3a CY4ET TOro, 4To
oOyJaroluecs BBIMONHSIIOT 331aHNS, B KOTOPBIX UM MPEAIaraercs:

Ha OCHOBE TOJYYEHHBIX 3HAHWUW PACIIO3HABATh W HAYYHO OOBACHATH (PU3MUECKHE SBIICHUS B
OKPY’KaIOIIeH MPUPOJIe U TOBCEIHEBHOM KU3HU;

WCIIOIB30BaTh HAy4YHBIE METO/Abl MCCIEIOBaHUs (U3MUECKUX SBICHWW, B TOM YHUCIE MJIA

ok wnNE

MPOBEPKU TUIIOTE3 U IMMOJTYYCHUA TCOPECTHUICCKUX BBIBOIOB;
O0OBICHATH HAayYHbIC OCHOBBI HanOoJIee BaXKHBIX I[OCTHX(GHHﬁ COBpPCMCHHBIX TCXHOHOFHﬁ, Harpumep,
MPAKTUYCCKOI'0 MCIIOJIb30BAaHNA Pa3JIMYHBIX HCTOYHUKOB OHCPIU HA OCHOBEC 3aKOHA IMPCBPAILICHUA U
COXpPaHCHUA BCEX U3BCCTHBIX BUIOB DHCPIUH.



IINIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUA IIPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3yueHne (U3MKH Ha YpOBHE OCHOBHOTIO OOIIEro oOpa30BaHUS HANpaBJICHO Ha JOCTHXKEHHE

JIMYHOCTHBIX, MCTAITPCAMETHLIX U NIPCIAMCTHBIX 06pa30BaTCJIBHBIX PE3YJIbTATOB.

B pesynbrare uzyueHus: ¢Gu3MKM Ha YPOBHE OCHOBHOIO 00IIero odopazoBaHus y oOydarouierocs

OyayT chOpMHUPOBAHBI CIEAYIONINE JINYHOCTHBIE PE3yJIbTAThl B YACTHU:

1) naTPHOTHUYECKOT0 BOCTIUTAHUSA:

- IPOSIBJIEHUE MHTEpeca K UICTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM (pU3MuecKoi HayKH;

- LIEGHHOCTHOE OTHOILIEHUE K JTOCTHKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K AKTUBHOMY Y4YacTHIO B OOCYXJICHHHM OOIIECTBEHHO 3HAYUMBIX M STHYCCKHUX
po0JIeM, CBSA3aHHBIX C PAKTHYECKUM TPUMECHEHUEM JOCTHKCHHUN (DU3HKY;

- OCO3HAHHE BaXKHOCTU MOPAIbHO-ITUYECKUX MPUHIIUIIOB B ICSITEIIBHOCTH YUYEHOTO;

3) 3cTeTH4YEeCKOro BOCIIMTAHUS:

- BOCHPUSITHE ICTETHUECKHX KadecTB (HU3UYECKON HayKu: €€ TapMOHHYHOIO IOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, JTJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'0 MO3HAHUSA:

- OCO3HaHWE IEHHOCTH (PU3MYECKON HAYKW KaK MOIIHOTO MHCTPYMEHTA ITO3HAHUS MHPA, OCHOBHI
pa3BUTHUS TEXHOJIOTHIA, BaKHEHILIEH COCTABISIONICH KYIbTYPHI;

- pa3BUTHE HAYYHOU JH0003HATEIBLHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON JAESITENIbHOCTH;

5) popmupoBaHus KyJLTYPSbI 310POBbSI H IMOLMOHAJIBLHOI0 0JIArONOTYYHs:

- OCO3HaHWE IEHHOCTH Oe30macHoro oOpasza >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BaXHOCTU TMpaBuiI O€30MacHOT0 TMOBEIEHUsS HAa TPAHCIOPTE, HAa JAOPOrax, C JJIEKTPUUYECKUM U
TEIUJIOBBIM 00OPY/IOBaHUEM B IOMAIIHUX YCIOBUSX;

- c(OpMHUPOBAHHOCTH HaBBIKa peIeKCUH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO Ke MpaBa
y APYTOro 4elI0BeKa;

6) TPY10BOT0 BOCIIUTAHUSA:

- AKTMBHOE y4YacTH€ B PEIICHUM MpaKTUYECKHX 3agad (B paMKax CeMbH, 00pa3oBaTelbHOU
OpTraHu3aIiy, TOPO/Ia, Kpasi) TEXHOIOTUYECKOW U COITMAIbHOM HANpaBIEHHOCTH, TPEOYIOIIUX B TOM
yucie U PU3NIeCKnX 3HaAHU;

- UHTEPEC K MPAKTHYECKOMY M3YUEHHUI0 MPodecCuid, CBI3aHHBIX ¢ (DU3UKOM;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

- OpUEHTaIlMd Ha TMpUMEHEeHHE (DU3UYECKUX 3HAHUW NJIsl PEIICHHS 3a/1ad B 00JIACTH OKpYXKaromen
cpenbl, MJIAHUPOBAHUS MOCTYNKOB M OLEHKM KX BO3MOMKHBIX MOCIEACTBHHI ISl OKpY>Karomiei
Cpelibl;

- OCO3HaHME INI00ATBHOTO XapaKTepa IKOJIOTHYECKUX MPOOIeM U MyTeH UX pelIeHus;

8) axanTanuu K U3MEHSIOIIMMCH YCJIOBHAM COLHUAIBHON U MPUPOIHOH Cpebl:

- MOTPEOHOCTh BO B3aMMOJICUCTBUH TPU BBITOJIHEHUH HCCIEIOBAHUN W TPOEKTOB (PU3MUECKON
HaIPaBJIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

- TIOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO IeATETHHOCTD;

- MoTpeOHOCTh B (pOPMHPOBAHMM HOBBIX 3HAHWN, B TOM 4YHCle (HOPMYIHPOBATH WJIEH, MMOHSATHS,
TUTOTE3bI 0 (PU3HUECKUX O0BEKTAX U SBICHHUSIX;

- 0CO3HaHHE e(HUIIMTOB COOCTBEHHBIX 3HAHUH U KOMITETEHTHOCTEH B 00J1aCTH (DU3UKH;

- IJTAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (DM3MUYECKUX 3HAHMIA,

- CTpeMJICHUE aHATN3UPOBATh U BBIABISATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U DIKOHOMUKH, B TOM
YHCIIe C UCIIOJIb30BaHHEM (DU3UMYECKHUX 3HAHUM;



® - OLIEHKA CBOMX JCWCTBUH C YYETOM BIMSHHUS HA OKPYXKAIOUIYIO Cpely, BOSMOXKHBIX TI'NTOOAIBbHBIX
OCJIEICTBUH.

METAIIPEJMETHBIE PE3YJIbTATbBI

B pesynbTare ocBoeHHsS mporpaMMbl MO (U3UKE Ha YPOBHE OCHOBHOI'O OOINEro oOpa3oBaHUsS Y
oOyuaromerocsi ~ OyayT  cOpPMHpPOBaHbI ~ MeTampeIMeTHble  Pe3yJbTaThl,  BKJIIOYAIOIIHE
MO3HAaBaTEJIbHbIC YHHBEPCAIbHBIC yueOHBbIC ICHUCTBHS, KOMMYHHKATHBHbBIC YHHBEPCAIbHbIC yueOHBIC
JEUCTBHS, PETYJISTUBHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBHUS.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHLIC yqeﬁnble JeHCTBUS

Ba3oBble Jlornyeckue AeiicTBUA:

BBISIBJIAITH M XapaKTePHU30BaTh CYIIECTBEHHBIE TPU3HAKU OOBEKTOB (SIBICHUI);

yCTaHaBJIMBaTh CYLIECTBEHHBIH MNPH3HAK KiIacCH(UKAIMKA, OCHOBAHUS Ui 000OIIEHUS W
CpaBHEHUS,

BBISBJSITh 3aKOHOMEPHOCTM M IPOTHBOPEUMS] B PACCMATPUBACMBIX (DaKTax, MaHHBIX U
HaOJIOICHUSX, OTHOCSIIUXCS K (PU3UUECKUM SBICHUSIM;

BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSA3H MTPU U3YyYCHUH (U3UYECKUX SBIICHUI U MTPOIIECCOB,
Je7aTh BBIBOJBl C HCIOJB30BAaHWEM JEIYyKTUBHBIX W HMHIYKTHUBHBIX YMO3AKIIIOUEHHI,
BBIJIBUTaTh TUIIOTE3BI O B3AUMOCBSI3IX (PH3MYECKUX BEINYNH;

CaMOCTOSITENIHO BBIOMpATh CIOCOO pemieHus yueOHOM (u3Mveckoil 3amadn (CpaBHEHHE
HECKOJIbKUX BapUaHTOB peIlIeHUs], BBIOOp Hanbosiee MOIXOASIIEro ¢ y4€TOM CaMOCTOSTEIbHO
BbI/IEJICHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBaTeabcKue AeiicTBUS:

HCIIOJIb30BATh BOIIPOCHI KaK HCCIIeJ0BAaTEIbCKUM HHCTPYMCHT IIO3HAHMU,

NpoBOAUTL IO CAMOCTOSATCIIBHO COCTAaBJICHHOMY IUIAHY OIIBIT, HECJIOKHBIN (1)I/I3I/I‘leCKI/Iﬁ
OKCIICPUMCHT, HEOOJIBIIOE HUCCICIOBAaHUC (1)I/I3I/I‘-ICCKOFO SIBJICHUS,

OICHUBATbL Ha MNPUMCHUMOCTb U JOCTOBCPHOCTH I/IH(I)OpMa]_[I/II-O, IMNOJIYYCHHYIO B XOHIC
HCCIICO0OBAaHUA UJIU SKCIICPUMCHTA,

CaMOCTOATCIIbHO (I)OpMyHI/IpOBaTB O606H.[CHI/I$I U BBIBOABI II0 PE3yJIbTaTaM HpOBe,I[éHHOFO
Ha6J'II-0,[[eHI/I$I, OIIbITa, UCCIICIOBAHU,

MPOTHO3UPOBATE BO3MOKHOC JalbHEHIIee pPa3BUTHC (I)I/I3I/I‘-ICCKI/IX MMpoHecCoOB, a TaKKe
BBIIBUT'ATh MIPCATIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIIOBUAX U KOHTCKCTAaX.

Padora ¢ undopmanueii:

MIPUMEHSTh Pa3IMYHbIe METO/IbI, HHCTPYMEHTHI U 3allpOChl PU NOUCKe U 0TOOpe HHbopMaluu
WIN JAHHBIX ¢ yYETOM MPEATIOKEHHOM yueOHol pusnueckoii 3a1auu;

aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh NHGOPMAIIUIO PA3TUYHBIX BUIOB U
¢bopM npencTaBieHus;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMAIbHYIO (opMy TmpeacraBieHHs HWHPoOpMAUu U
WUTIOCTPUPOBATH pelIaeMble 3a7jaui HECIIOKHBIMU CXEMaMHU, luarpaMMaMu, HHOM Tpadukoi
1 UX KOMOMHAITUSIMH.

KoMMmyHukaTHBHBIEe yHUBepcaabHbIe y4eOHbIE JeHCTBHUS:

B XO7e 00CYXXIeHHs yueOHOTO Marepuaia, pe3yibTaToB JAOOpaTOPHBIX pabOT W MPOEKTOB
3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIA€MOM TeMbl M BBICKA3bIBATh WJCH, HAIlCJICHHbIC Ha
peleHne 3ajauu 1 Moiep KaHue OaroxenaTeaIbHOCTH OOLICHHUS;

CONOCTABIISITh CBOM CYXKACHHUS C CYXICHHSMH APYTMX YYaCTHHKOB JHajora, 0OHapy>KHBaTh
pas3nuyme U CXOJCTBO MO3HIINI;



® BBIpaXXaTh CBOIO TOYKY 3PEHMS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

e nyONWYHO MPEACTABIATH PE3YJIbTAThl BBHITOJHEHHOTO (PU3NYECKOTO OIbITa (IKCHEPUMEHTA,
UCCIIEJOBAaHUS, TIPOEKTA);

® [IOHMMAaThb M HCIOJH30BATh IMPEHMYIIECTBA KOMAHIHONW W WHIMBHIYaJbHOH pabOTHI mpU
pelIeHIH KOHKPETHON (PU3NYECKO POOIIeMbl;

® [IPUHUMATH LIEJTH COBMECTHOH JEATEIbHOCTH, OPIraHU30BBIBAThH JCHCTBUS MO €€ TOCTUKECHUIO:
pacmpenenaTs posid, 00CYKIaTh HMPOLECCHl M Pe3ybTaThl COBMECTHOM PabOTHI, 0000maTh
MHEHUS HECKOJIBKHX JIFO/ICH;

® BBIIOJHATH CBOIO 4YacTh palOThL, JOCTUras KadeCTBEHHOTO pE3yJbTara II0 CBOEMY
HAIpaBJICHUIO U KOOPIUHUPYS CBOM ACHCTBHUS C APYTHMMHU WICHAMU KOMAaH/IBI;

® OICHMBAaTh KAayeCTBO CBOETO BKJIaga B OOLIMH HPOIYKT IO KPHUTEPUSM, CAMOCTOSTEIBHO
cOpMyIHPOBAHHBIM yJaCTHUKAMHU B3aHMOJICHCTBHSL.

PeI‘y.]IﬂTI/IBHbIe YHuBEpCaJdbHbIC y‘-leﬁl—[l)le JeHCTBUSA

Camoopranu3anmusi:

® BBIBIATH NPOOJIEMbl B JKU3HEHHBIX M YYEOHBIX CHUTyalUsiX, TPEeOYIOMIMX MJii pelleHus
(bu3MueCKUX 3HAHUI;

® OpHUEHTUPOBATHCA B PA3TUYHBIX MOAXO0JAX MPUHATHUS PElICHUN (MHIUBUIYaIbHOE, TPUHSITHE
pelleHus B TpynIe, NPUHITHE PEIIeHU TPYyMIoi);

® CaMOCTOSITENIBHO COCTABJISITH QITOPUTM pelieHus (U3MYECKOM 3aJaud  WiIM  IUIaHa
UCCIENOBaHUs C Y4ETOM HMEIOLIUXCA PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATH MpeajaraéMble BApUAHThI PEIICHUH;

e JieNaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, S)MOIMOHATbHBIH HHTEJJIEKT:

¢ JaBaTb aICKBATHYIO OUCHKY CUTyalluu U MpCajiaraThb IjiaH eé U3MCHCHUS,

e OOBACHITH MNPpUYUHBI OJOCTUKCHUA (HGI[OCTI/I)KGHI/HI) PE3YIbTATOB ACATCIIBHOCTH, [/aBaTb
OLIEHKY MTPHOOPETEHHOMY OIIBITY;

® BHOCUTb KOPPCKTHBBI B ACATCIBHOCTH (B TOM YHCJIC B XOHA BBIITOJHCHUA (1)H31/ILIGCKOFO
WCCIIEIOBaHMS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB, U3MEHHUBIIUXCS CUTYallUH,
YCTaHOBJICHHBIX OLIMOOK, BOSHUKIINX TPYIHOCTEH;

® OIICHHBATh COOTBETCTBHUE PE3yJIbTAaTa LIETU U YCIOBUSIM;

® CTaBUTH ce0s HA MECTO JPYroro 4eJoBeKa B XOJ€ CIOpa WM JUCKYCCHU Ha HAYYHYIO TEMY,
IIOHUMAaTb MOTHUBBI, HAMEPCHHA U JIOTUKY APYIoro,

® IIpU3HABaTh CBOE MPaBO Ha OIMIMOKY MpH pelieHnH (PU3NUEeCKUX 3a7ad WK B YTBEPKICHHUIX Ha
HAyYHbIE TEMBI U TAKOE XK€ MPaBO APYroro.

INPEAMETHBIE PE3YJIbTATDBI

K kxoHmy oOydenuss B 7 KJjacce NpeAMETHbIE pe3ylnbTaTbl Ha 0a30BOM YPOBHE IOJDKHBI OTpaXKaTh
c(OpMUPOBAHHOCTH Y 00yUaIOIIUXCSl YMEHUI:

o UCIIOJIb30BaTh TOHATUA: (U3MYECKHEe M XUMHUYECKHE SIBJICHUS, HAOIIOJICHHE, SKCIEPHUMEHT,
MOJIeJIb, TUIIOTE3a, EIUHUIIBI (PU3NYECKUX BEJIMYUH, aTOM, MOJICKYJIA, arperaTHble COCTOSHUS BEIeCTBa
(TBEépmoe, KHAKOE, Ta3000pa3HOE), MEXaHWYeCKOoe JBIKCHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
NpSIMOJIMHEHHOE), TPAaeKTOpHUs, pPaBHOJAEHCTBYIOIIAas cuia, Aedopmanus (ympyras, IUIacTUYECKas),
HEBECOMOCTh, COOOIIAIOIINECS COCYbI;

. pasnuyate sBieHus (aud¢ys3us, TEmIoBOe JABMKEHHME 4YacTULl BELIECTBA, PABHOMEPHOE
JBI)KEHUE, HEPAaBHOMEPHOE JBMKCHHME, MHEPIMs, B3aUMOJICHCTBHE Tell, paBHOBECHUE TBEPABIX TENl C



3aKpeIIEHHON OCBIO BpallleHUs, Iepenaya JaBiICHMs] TBEPABIMHM TENAMH, >KUIKOCTSIMH U Ta3aMH,
aTMOoCc(epHOE MAaBJICHHE, IUIABAaHHE TeJ, MPEBPALICHUS MEXAaHMYECKOM HSHEpruu) MO OINUCAHUIO HUX
XapaKTEPHBIX CBOICTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOIIUX JAHHOE (PU3UYECKOE SIBJIICHUE;

o pacrio3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3UYECKUX SIBICHUH B OKPYXKAIOIIEM MHpPE, B TOM
yrcne (u3nyecKue SBJICHUSA B MPHUPOJE: MPUMEPHI JABIKCHHS C Pa3IMYHBIMH CKOPOCTSIMHU B JKUBOU U
HEKUBOU MpUpPOJE, NeHCTBUE CHIIBI TPEHHSI B IPUPOJIE U TEXHUKE, BIMSHUE aTMOC(HEPHOTO AaBICHUS Ha
KHUBOW OpraHu3M, IJIaBaHKUE PbIO, pbluaru B TeJle YeJIOBEeKa, IPU 3TOM IEPEeBOJUTH IPAKTHUUYECKYIO 3aauy
B y4eOHYI0, BBIJIEJIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SIBICHUM;

o ONHKCBHIBATh M3Y4YCHHbIE CBOWCTBA TeN W (PHU3UYECKUE SBICHHS, HCIONb3Yys (U3NIECKUe
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTb BEILECTBA, BpPEMs, IIyTh, CKOPOCTb, CPEIHSSI CKOPOCThb, CHJIa
YOPYTOCTH, CHJIa TSDKECTH, BEC Tejla, CUla TPEHHUs, JaBieHHE (TBEPLOIO Teja, XUAKOCTU, TIasa),
BBITJIKMBAIOIIAs CHUJIa, MEXaHHUYecKas paboTa, MOIIHOCTb, IJICYO CHIIBI, MOMEHT CHJIBI, KOX(QQHUIHEHT
IOJIE3HOTO JACUCTBUS MEXaHU3MOB, KWHETUYECKasi U MOTEHIMAIbHAs SHEPIHs), IPU ONUCAHUU IPABUIIBHO
TPaKTOBaTh (PM3NYECKUH CMBICI MCIOJb3YEMbIX BEJIMYMH, UX OOO3HAUCHHS M E€IUHMLBI (PU3NYECKUX
BEJIMYMH, HAXOJUTH (POPMYJIbI, CBSA3BIBAIONINE JAHHYIO (DU3UYECKYIO BETMYMHY C APYTUMH BEITHYMHAMH,
CTPOUTH TPAPUKH U3YUEHHBIX 3aBHCUMOCTEH (PM3HMUECKUX BEIUYHH;

o XapakTepu3oBaTh CBOWMCTBA Tejd, (U3MYECKHE SBIEHUS M IPOLECChl, HCIOJIb3Yys IpaBUIIa
CIIOKEHMsI cuil (BIOJIb OJHOM mpsMoil), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, NpaBUIIO
paBHOBecHs pblyara (0J10Ka), «30J10TO€ IIPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUSI MEXaHUUYECKON YHEPIuH,
IPY 3TOM JIaBaTh CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3alIMCHIBATh €0 MAaTEMaTHYECKOE BBIPaKEHUE;

. OOBSICHATh (U3NYECKUE SBJICHUS, MPOLECCHl M CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTyalUll IPAKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUUYNHHO-CIEACTBEHHBIE CBS3U, CTPOUTH
0o0BsicHeHHe U3 1—2 JOrMYecKuX IIaroB ¢ ONOpod Ha 1—2 H3y4yeHHBIX CBOMCTBA (U3MYECKUX SIBICHHI,
(bu3nYeCKuX 3aKOHa UM 3aKOHOMEPHOCTH;

o pewmiath pacuéTHble 3ahaud B 1—2 AEHCTBHs, UCHOJB3Ys 3aKOHBI M (OPMYJIbI, CBA3BIBAIOIINE
¢u3nUeckre BeJIMYMHBI: Ha OCHOBE aHaIM3a YCJIOBUS 3a/1a4M 3allMChIBaTh KPaTKOe yCIOBUE, MOACTABIATh
¢u3nueckue BeTUYMHBI B (QOPMYJIbl W TNPOBOAMTH Pacu€Thl, HAXOIUTb CIPABOYHBIE JAHHBIE,
HEOoOXOUMBbIE JJIs PEIIeHUs 3a]1a4, OLICHUBATh PEATMCTUYHOCTD MOTYYEHHON (GU3NYECKON BETMUNHBI;

o pacno3HaBaTh IPOOJIEMBI, KOTOPHIE MOKHO DPELIUTh IpPHU MOMOIIM (PU3MUECKHX METOJIOB, B
ONMCAHWU HCCJIENOBAaHUS BBIICNATH IMPOBEPSIEMOE IMPEANOJIOKEHHE (Tunoresy), pasnuyaTb U
MHTEPIPETUPOBATh MOJYyUYEHHBIH pe3yibTaT, HAXOAUTh OIIMOKU B XOJI€ OIBITA, J€NaTh BBIBOABI [0 €r0
pe3yJipTaTam;

. NPOBOJIUTH ONBITHI MO HAOMIOACHUIO (DU3MYECKUX SIBICHUH WM (PU3HMUECKUX CBOMCTB Te:
dopMynIMpoBaTE  IpOBEpseMble  NPEANOIOKEHUs, COOMpaTh YCTaHOBKY M3  INPEAJIOKEHHOTO
000py10BaHUs, 3aUCHIBATH XO/1 ONbBITa U (OPMYIUPOBATH BHIBOJIBI,

o BBIMIOJHATh TpSMble HM3MEPEHHUs pAacCTOSHUS, BpPEMEHH, Macchl Tena, O00bEMa, CHIBl U
TEMIIepaTypbl C MCIOJb30BAaHHMEM AaHAJOTOBBIX M IM(PPOBBIX NPUOOPOB, 3aNUCHIBATH ITOKA3aHUS
pUOOPOB C YUETOM 3aJaHHOMN aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHHUI;

° MPOBOJIUTh HCCIICIOBAHWE 3aBUCHUMOCTH OJHOW (M3MYECKOW BETWYMHBI OT JPYyrod ¢
MCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTH MYTH PaBHOMEPHO JIBUKYILETOCS Tejla OT BPEMEHU
JIBIDKEHUS Tela, CUJIbl TPEHHs CKOJBKEHHs OT Beca Tesa, KauecTBa 0OpadOTKM MOBEPXHOCTEH Ten U
HE3aBHCHMOCTH CHJIbI TPEHMsI OT IUIOIIAJM CONPUKOCHOBEHHUS TeN, CHJIbl YNPYrOCTH OT YJUIMHEHHUS
MPYKHUHBI, BRITAJKABAIOLIEH CHIIBI OT 00BbEMa MOTrpyKEHHOM YacTH Tejla U OT IUIOTHOCTH >KUJKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTHU TeJa, OT INIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJ0, YCIOBUM IIaBaHUs Tell,
yCIOBUI pPaBHOBECHs pbluara M OJOKOB), y4acTBOBaTh B IJITAHMPOBAHUHM YYEOHOTO HCCIEIOBAHUS,
coOMpaTh YCTAaHOBKY U BBINOJHATH M3MEPEHMs, CIeAysd IMpeUIoKEHHOMY IUIaHy, (DPUKCUPOBATh
pe3yabTaThl IOJyYEHHOH 3aBUCHUMOCTH (DU3MYECKUX BEIUYMH B BHUJAE NPEAJOKEHHBIX TaOIMLl U
rpauKOB, JeJ1aTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEJOBAHUS;



o MPOBOANTH KOCBCHHBIE U3MEPEHHS (U3MUECKUX BEIUYUH (TUIOTHOCTH BEHIECTBA JKUIKOCTH U
TBEPAOTO Tela, CUjla TPEHUS CKOJBKCHHUSI, JaBJICHUE BO3AyXa, BEITAIKMBAIOINIAS CUIIA, ICUCTBYIOIIAs Ha
NOTPYKEHHOE B JKUJIKOCTH TEJO, KOAPPHUIIMEHT TOJE3HOTO JCHCTBUS MPOCTBHIX MEXaHU3MOB), CIEIYsI
NPE/IOKEHHONW WHCTPYKIIMU: TTPH BBHITIOJTHEHUU U3MEPEHUI COOMpaTh SKCIIEPUMEHTAILHYIO YCTAHOBKY H
BBIUUCIISTH 3HAYCHUE UCKOMOW BEJTMYHHEI;

o co0roaTh MpaBuiIa TEXHUKU 0€30MaCHOCTH TIpH paboTe ¢ T1ab0paTOPHBIM 000PYIOBAHHEM;

o YKa3bIBaTh NPHUHIUIIBI JEHCTBUS TPUOOPOB M TEXHUUYECKUX YCTPOHCTB: BECBHI, TCPMOMETD,
JMHAMOMETp, COOOMIAIOIIMECS COCYIbl, OapoMeTp, phlvyar, IOABIKHBIA ¥ HEMOJIBUKHBIN OJIOK,
HAKJIOHHAS TUTIOCKOCTH;

o XapaKTepU30BaTh TMPHUHIMIBI JEHCTBUS W3YYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHCTB C
OMOpON Ha WX OMHCAHHWA (B TOM YHUCIE: MOAMIUIHUKHA, YCTPOWCTBO BOJONPOBOMAA, THIPABIMYECKUN
Ipecc, MaHOMETP, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMEeTp), HWCHOIb3ys 3HAHHUS O CBOWMCTBaX
(GU3NUECKUX SIBICHHUI U HEOOXOAMMbIe (DU3MYCCKIE 3aKOHBI U 3aKOHOMEPHOCTH;

. NPUBOJUTH MPUMEPHI (HAXOAUTh MH(OPMAIMIO O MPUMEpax) MPaKTUYECKOTO HCIOIb30BaHUS
(GU3NYeCKUX 3HAHWUN B TOBCEJHEBHON JKU3HU Ui oOecrieueHHss OE30MacHOCTH IpH OOpalIeHUU C
npuOopaMi W TEXHUYCCKUMHU YCTPOHMCTBAMHU, COXPAaHEHHUS 3JI0POBbS W  COONIOACHHS HOPM
9KOJIOTHUYECKOTO TIOBEJICHUS B OKPYKAIOIICH CPe/Ie;

. OCYILECTBIISATh OTOOP MCTOYHUKOB MH(popManmu B MHTEpHETE B COOTBETCTBHH C 3aJIaHHBIM
MIOMCKOBBIM 3alpOCOM, HAa OCHOBE WMMEIONIUXCS 3HAHUN W MyTEM CpPaBHEHUS PAa3IMYHBIX MCTOYHUKOB
BBIJICJIATH MHPOPMAITUIO, KOTOPasl SBISETCS MPOTHBOPSUYMBON WIIM MOXET OBITh HEJOCTOBEPHOIA;

. UCIIOJIB30BaTh TIPU  BBIIIOJHCHUM Y4YCOHBIX 3a/IaHUil  HAYyYHO-TIOMYJISIPHYIO  JIUTEPATYPY
(U3UUECKOT0 COJEpXKaHMs, CIPABOYHBIC MaTepHalibl, pecypchl ceth HTEepHeT, BialeTh MpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHusi HHPOPMAIIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

° CO371aBaTb COOCTBEHHBIE KpAaTKUE THUCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE 2-3
UCTOYHUKOB HH(pOpMamMu (PU3NIECKOTO COJEP)KaHUsA, B TOM 4YHCIEC NYyOIMYHO JelaTh KpaTKue
COOOIIEHUsT 0 pe3yJbTaTaX MPOCKTOB WM YYCOHBIX MCCIICIOBAHUM, TIPU 3TOM TPAMOTHO HCIIOJIB30BaTh
M3YYCHHBIN MOHATUIHBIN anmapaT Kypca GU3UKH, COMPOBOXKIATH BHICTYIIIICHUE MPE3CHTAIUEH;

o MIPY BBITIOJTHEHUH YYEOHBIX MPOEKTOB U UCCIIEOBAHHUN paclpeAensiTh 00S3aHHOCTH B IPYIIE B
COOTBETCTBUHU C IOCTABJICHHBIMH 3a/ladyaMH, CJIEAUTh 3a BHINIOJHEHUEM IIJlaHa NEHCTBUM, aJeKBaTHO
OLICHUBAaTh COOCTBEHHBIH BKJIaA B JESATENBHOCTh TPYIIbI, BBICTpaBaTh KOMMYHHKAaTHBHOE
B3aMMOJICHCTBHE, YUUTHIBAsI MHCHUE OKPYKAFOIIHX.

K konity oOydyeHus B 8 KJiacce mpeaMETHBIE pe3ysIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTH Y 00yYaIOIIUXCSI YMEHUI:

o UCIIONIb30BATh MOHSATHUS: Macca W pa3Mepbl MOJIEKYII, TEIJIOBOE IBUKEHHE aTOMOB WM MOJIEKYI,
arperatHble COCTOSIHUS BEIIECTBA, KPUCTAJUIMUECKHUE U aMOp(HBIE TeJa, HACHIIIIEHHBIM 1 HEHACBIIEHHBIN
nap, BIQKHOCTh BO3AyXa, TEMIIEpaTypa, BHYTPEHHsSS JHEPTus, TEIUIOBOW IBUTATENb, JIEMEHTAPHBIN
ANEKTPUUYESCKUH 3apsil, JCKTPHUSCKOE IT0JIe, TIPOBOJIHUKH U JTUIJICKTPUKH, TIOCTOSTHHBINA 3JIEKTPUICCKHMA
TOK, MAarHUTHOE TIOJIC;

o pa3iuyath sBIEHUS (TEIJIOBOE pPacIIMpeHHe U CKaTHe, Tervlonepenada, TemIoBOe paBHOBECHE,
CMauMBaHWEe, KaNWUIAPHBIC SBJICHHS, WCHApeHWe, KOHJICHCANMS, IUIABIICHUE, KPUCTAILIH3AIUs
(oTBepmeBaHue), KUTIEHHUE, TEIUIonepeaada (TerIoNpOBOIHOCTh, KOHBEKIIHS, U3IYUCHUE), dTCKTPU3AIHS
TeJ, B3aUMOJICHCTBUE 3apsI/I0B, NEHCTBUS dJEKTPHUECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE, B3aUMOCHCTBHE
MarHuTOB, JCHCTBHE MAarHUTHOTO TIOJS Ha IMPOBOJHHK C TOKOM, 3JICKTPOMArHWTHAs HWHIYKIUS) TIO
ONMCAaHHWIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIMBITOB, JEMOHCTPHPYIOIINX TaHHOE (PU3NIECKOe
SIBIICHUE;

o pacro3HaBaTh MPOSIBICHWE W3YYCHHBIX (DU3MUECKHUX SIBJICHHUA B OKPYXKAIONIEM MHpE, B TOM
yuclie GU3NYeCcKre IBICHUS B IPUPO/JIE: TTOBEPXHOCTHOE HATSHKCHUE U KalTMJUISIPHBIC SIBJICHUS B IIPUPOJIE,
KPHUCTaJUTBI B IpUpoie, u3inydeHue CoiHIla, 3aMep3aHne BOAOEMOB, MOPCKHE OpHU3bI, 00pa30BaHUE POCHI,



TyMaHa, WHes, CHera, J3JEKTpUYECKHE SBJIECHUS B aTrMocepe, SJIEKTPUYECTBO JKUBBIX OpPraHU3MOB,
MarHuTHOE Mojie 3eMiH, JIpel( MOM0CcoB, PoJib MArHUTHOTO MOJS A KU3HM Ha 3emile, MOJSPHOE
CUSIHME, IIPU 3TOM IEPEBOAUThH IMPAKTUYECKYIO 33aJauy B yueOHYI0, BBLACIATH CYIIECTBEHHbIC CBOWCTBA
(mpu3HaKM) (PU3NYECKUX SIBIICHUI;

o ONHKCBHIBATh M3YYCHHbIE CBOWCTBA TeN W (PU3UYECKUE SBICHHS, HCIONb3Yys (U3UUIECKUe
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI DSHEPIUs, KOJIMYECTBO TEIUIOTHI, YJENbHAs TEIJIOEMKOCTh
BEILIECTBA, YJeJIbHAs TEIUIOTAa IUIABJIEHUS, yJelbHas TEIUIOTa IapooOpa3oBaHus, ynAelbHas TEIUIoTa
CrOpaHus TOILIMBA, KO3(P(PUINEHT M0JE3HOro ACHCTBHS TEIUIOBOM MAIIMHbBI, OTHOCUTENIbHAS BIAXHOCTb
BO3/yXa, 3JIEKTPUUECKUN 3aps]l, CHJIa TOKA, JEKTPUUYECKOE HAIPSIKEHUE, COIIPOTUBICHUE MPOBOIHUKA,
YIENbHOE CONPOTHUBICHHUE BEIIECTBA, pab0Ta M MOIIHOCTh DJIEKTPUYECKOIO TOKA), NPU ONUCAHUU
NPaBWIBHO TPAKTOBaTh (U3NUYECKUH CMBICT HCIOJIBb3YEMBIX BEIWYMH, OOO3HAYEHUS W CIUHHIIBI
(GU3nM4eCKUX BEIMYUH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOLINE JaHHYIO (U3NYECKYIO BEJIMUYHUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH IPaUKU U3yUEHHBIX 3aBUCUMOCTEH (PU3UUECKUX BEIIMYMH;

J XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKHE SBJIEHUS U IPOLECCHI, MCIOIb3YysI OCHOBHbBIE
MIOJIO’KEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUU CTPOEHHUS BEIIECTBA, MPUHIUI CYNEPIIO3ULIUHU IOJIEH
(Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsana, 3akoH Oma Juid yyacTka LenH, 3aKoH Jlxoyisa—
JleHua, 3aKOH COXpaHEHMsI SHEPTUH, IIPU 3TOM JIaBaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA M 3alIUCHIBAThH
€ro MaTeMaTU4eCKOE BBIPAKCHUE;

J OOBSICHATH (PU3UYECKUE MPOIECCHl M CBOICTBA TEJ, B TOM 4YHCJIE M B KOHTEKCTE CHUTyalui
IPAaKTUKOOPHUEHTUPOBAHHOTO  XapakTepa: BbIABIATh  [PUYMHHOCIEACTBEHHBIE  CBSI3U, CTPOUTH
o0BsicHeHUE U3 1—2 JIOTMYEeCKUX IIaroB ¢ OMOpoi Ha 1—2 M3YYEHHBIX CBOWCTBA (M3WYECKHUX SIBICHUH,
($u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTE;

o pewmiath pacuéTHbIE 3a7aud B 2—3 AEHCTBHS, UCHOJB3Ys 3aKOHBI M (OPMYJIbI, CBA3BIBAIOIINE
¢u3nyeckue BENTMYMHBI: Ha OCHOBE aHalIM3a YCIIOBUS 33/1a4dl 3alMChIBaTh KPAaTKOE YCIOBUE, BBISBISATH
HE/IOCTAaTOK JAHHBIX JUIS pEIIeHUs 3aJaud, BbIOMpATh 3aKOHbI U (OPMYJbl, HEOOXOAWMBIE I €€
peleHns, MPOBOAMTH pacyéTbl W CPaBHMBATH IOJYyYEHHOE 3HaueHHe (QU3UYECKOM BEJIWYMHBI C
W3BECTHBIMH JIaHHBIMH;

J pacno3HaBaTh MPOOJEMbI, KOTOpbIE MOXKHO pEIIMTh NpH MOMOUIM (PU3MUYECKHX METOMOB,
UCIIONIB3YSl  ONHCAaHWE MCCIIECJOBAHMS, BBLACIATH IPOBEPSiEMOE  MPENAINOJIOKEHHE, OILIEHUBATh
MPAaBUJIbHOCTb MOPSsIIKA IPOBEIEHUS UCCIIEJOBAHMUSL, JIEJIaTh BBIBOJIBI;

o IPOBOJUTH OMBITH 10 HAOIIOACHUIO (U3UYECKUX SBICHUH WM (U3NYECKUX CBOMCTB Ten
(KanmuJUIApHBIE SIBJECHUS, 3aBUCUMOCTh JaBIIEHHs BO3/AyXa OT €ro o0bEMa, TeMIlepaTypbl, CKOPOCTH
npoliecca OCTBIBAHUS M HArpeBaHUs MpH M3JIyuYeHHUM OT IBeTa M3Jydarouied (Morjiomarolei)
MOBEPXHOCTH, CKOPOCTh HCIAPEHHUS BOJBI OT TeMIEpaTyphl *KUAKOCTU M IUIOUIaAU €€ MOBEPXHOCTH,
JJIEKTpU3aLMs TeN U B3aUMOJEMCTBHE SJIEKTPUUECKUX 3apsA0B, B3aUMOJICICTBIE MOCTOSIHHBIX MarHUTOB,
BU3YaJIM3alysl MarHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB, AEWCTBHUSI MarHUTHOIO IOJIS HA MPOBOJHUK C
TOKOM, CBOWCTBA 3JIEKTPOMArHUTa, CBOMCTBA AJIEKTPOABHUraTelNsi MOCTOSHHOTO TOKA): (OPMYIMPOBATH
IIpoBepsieMble MIPEINOJI0KEHNSI, COOUPaTh YCTAHOBKY U3 MPEI0KEHHOTO 000pYy10BaHUs, OMUCHIBAThH X0/
omnbITa ¥ (POPMYIHPOBATH BHIBOIBL;

. BBITOJIHATH IPSAMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBLHON BJIAXKHOCTH BO3/yXa, CUJIBI TOKA,
HaANpPSDKEHUS C MCTIOJIb30BAHUEM aHAJIIOTOBBIX MPUOOPOB M NaTYMKOB (PU3MUECKUX BEIMYMH, CPAaBHUBATH
pe3yJbTaThl U3MEPEHUH ¢ yUETOM 3a/1aHHON a0COMIOTHON MOTPEIIHOCTH;

. IPOBOJUTH HCCIIEOBAaHUE 3aBHUCUMOCTH OJHOM (U3UYECKOM BEIMYMHBI OT JApPYrod ¢
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUH (3aBUCUMOCTH COIPOTUBJIEHMSI IPOBOAHMKA OT €r0 JJIUHBI,
IUIOIIAIM TIONEPEYHOr0 CEYEHUs M YAEIbHOIO COINPOTHUBIICHUS BEIECTBA INPOBOJHHUKA, CUJIBI TOKA,
UAYIIEro 4epe3 MPOBOJHHMK, OT HANpPSDKEHUS Ha IMPOBOJHUKE, HCCIENOBAaHME IOCIEIOBATENBHOTO U
HapajjieIbHOTO COEAVHEHUN TNPOBOJAHMKOB): IJIAHUPOBATh MCCIEIOBAHUE, COOMPATh YCTAaHOBKY MU



BBIMOJIHATh W3MEPEHHUs, CJledys NpeJIOKEHHOMY IUIaHy, (HUKCHpPOBATH pe3yJIbTaThl MOJYyYEHHOM
3aBUCUMOCTH B BUJI€ TaOJIUI] ¥ TpaMKOB, JeJIaTh BEIBOJBI 110 PE3yJIbTaTaM UCCIIEAOBAHMS;

J IPOBOJUTh KOCBEHHbIE M3MepeHHsl (U3NYECKUX BEIUUYMH (yAelabHas TEMJIOEMKOCTh BEILECTBA,
COIIPOTHBJIEHUE IPOBOJHMUKA, paboTa MU MOLIHOCTh 3JIEKTPUUYECKOIO TOKA): IUIAHUPOBATh W3MEPEHUs,
co0uparh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAYS MPEAJI0KEHHON UHCTPYKIMH, U BBIYUCIIATH 3HAUEHUE
BEJINYMHBI;

J co0uIro1aTh MpaBuiia TEXHUKH O€30IIaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pYI0BAHUEM;

J XapaKTepu30BaTh NPUHIMIIEI JEHCTBHS HM3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
OIOpoll Ha WX ONMCAaHUA (B TOM YHCIIE: CUCTEMa OTOIUIEHHS JOMOB, TMTPOMETp, IapoBas TypOMHA,
amrepMeTp, BOJBTMETP, CUETUMK DJICKTPUYECKOH HHEPIUH, HIIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelbHbIe 3JIEKTPONPHOOPHl (IPUMEPHI), SJIEKTPUUYECKHE IPEIOXPAHUTENH, 3JIEKTPOMArHMT,
3JIEKTPOJBUTATENIb IMOCTOSHHOIO TOKA), MCIOJIb3Yysl 3HAHUSA O CBOMCTBAaX (DU3MUYECKUX SBICHUH U
HEoOXoMMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

. pacro3HaBaTh MPOCTHIE TEXHHYECKHE YCTPOWCTBA W HM3MEPHUTEIbHBIE NMPUOOPHI MO CXEeMaM H
CXEMaTHYHBIM PHUCYHKaM (KHJIKOCTHBI TEPMOMETpP, TEPMOC, IICUXPOMETpP, TUTPOMETp, JBUTATENb
BHYTPEHHEr0 CrOpaHMs, 5JEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUYECKUX LEneld ¢
[OCJIEIOBATEIbHBIM U Napajljie/IbHbIM COEAMHEHUEM 3JEMEHTOB, pPa3jidyas YCJIOBHblE 0003HaueHUs
3JIEMEHTOB JIEKTPUYECKUX LIeTIeH;

J NPUBONUTH MPUMEPHI (HAXOAUTh MH(OPMAIMIO O MpUMEpax) MPaKTUYECKOTO HCIOIb30BAHUS
GU3MYECKUX 3HAHWKA B ITOBCEJIHEBHOW JKHM3HHM JUIsI oOecrieueHus Oe30MacHOCTH TpH OOpaIlIieHUd C
npuOopaMl UM TEXHUYECKUMH YCTPOMCTBAMH, COXPAaHEHHUS 3JI0pOBbS U  COONIOACHUS HOPM
9KOJIOTHYECKOTO MOBE/ICHUS B OKpYXKarollel cpere;

o OCYILECTBIIATh TMOUCK HH(popMaruu Qusnyeckoro cojepxkanuss B VIHTepHeTe, Ha OCHOBE
UMEIOIMXCA 3HAHUH M NMyTEM CPAaBHEHUS JOMOJIHUTENBHBIX HCTOYHUKOB BBIACIATH HH(OpMAIUIO,
KOTOpasi ABJISETCS MPOTUBOPEUHUBOI UM MOXKET OBITh HEJIOCTOBEPHOM;

o UCIIOJIb30BAaTh IPU  BBIIOJIHEHUM YUYEOHBIX 3aJaHMM HAy4YHO-IOMYJSIPHYIO JIMUTEPaTypy
(Gu3nUecKoro coaepxaHus, CIpPaBOYHbIE MaTepHalibl, pecypchl cetu VHTepHeT, BialeTh NpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi MHPOPMALIUK U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO;

o co3/aBaTh COOCTBEHHbIE NMUCbMEHHbIE M KpaTKUE YCTHBIE COOOIEHus, 00001mas nHpopmaruo
U3 HECKOJbKMX MCTOYHHUKOB (DU3UYECKOTO COJEp)KaHUs, B TOM 4HCIE MyOJUYHO MpPEACTaBIATh
pe3yJabTaThl MPOEKTHOW WM MCCIIEOBATENbCKON /AEATENIbHOCTH, NMPU 3TOM TPAMOTHO HCIOJIb30BaTh
U3y4YEHHBII MOHATUHHBIN anmnapar Kypca (pU3HKH, COTPOBOXKIATh BBICTYINICHHE MTPE3CHTAIIEH;

J IPY BBINOJHEHUU YyYEOHBIX MPOEKTOB M HCCIENOBAHUN (PU3MYECKHX MPOLECCOB PACIPEEIIATh
0053aHHOCTH B TPYIIE B COOTBETCTBHM C MOCTaBJIEHHBIMHU 3aJ[auyaMHM, CIECIUTH 3a BBHIIOJHEHUEM ILIaHa
JEHCTBUI M KOPPEKTUPOBATH €ro, aJeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJAJ B AESITENbHOCTb TPYIIIIHI,
BbICTpauBaTh KOMMYHHUKATHUBHOE B3aUMOEHCTBUE, POSBIISAS TOTOBHOCTh pa3periaTh KOHMINKTHI.

K kxoHmy oOyuenuss B 9 kJjiacce mpeaMeTHbIE pe3yinbTaTbl Ha 0a30BOM YPOBHE IOJDKHBI OTpaXKaTh
c(OPMHPOBAHHOCTh Y 00yUarOIIUXCS YMEHUH:

o MCIIOJIb30BATh MOHATHS: CUCTEMa OTCUETa, MaTepuaibHasl TOUKa, TPAEKTOPHUS, OTHOCUTEIBHOCTh
MEXaHHUYECKOro JBWXKEHHUd, Aedopmanus (ympyras, IUIaCTHUYECKas), TPEHHE, IEHTPOCTPEMHUTEIbHOE
YCKOpEHHUE, HEBECOMOCTb M MEPErpy3Ku, LEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TENO, LIEHTP TAKECTH
TBEPAOrO Teja, paBHOBECHE, MEXaHMYECKHWE KOJeOaHWs M BOJIHBI, 3BYK, MHQPa3BYK U YyJIbTPa3BYK,
9JIEKTPOMArHUTHBIE BOJHBI, LIKAJA 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JTAIbHO30PKOCTH,
CHEKTPBI UCITYCKaHUS U TOTJIONIEHHS, anb(da, 6eTa- 1 raMma-u3nyyeHus, U30TOMbI, SJIepHasi SJHEPreTHUKa;

. pasinyath  sBIE€HUS (PaBHOMEPHOE M  HEPaBHOMEPHOE NPAMOJMHEHHOE  JBHMIKEHHE,
PaBHOYCKOPEHHOE NPSMOJIMHEHHOE JIBHXEHHE, CBOOOJTHOE MaJIeHWE TEeJ, PAaBHOMEPHOE JBIKCHHE II0
OKpY’>KHOCTH, B3aUMOJICICTBUE TeJl, PEAaKTUBHOE JIBUKEHUE, KOJIEOATEIbHOE JIBUKEHUE (3aTyXarolue U
BBIHY)KJICHHbIE KOJICOAHUs), PE30HAHC, BOJHOBOE JIBUKEHUE, OTPAKEHHE 3BYKa, HPSIMOJIMHEHHOE



pactpocTpaHeHHe, OTPaXEHHE | MPEJOMJICHHE CBETa, IIOJHOE BHYTPEHHEEe OTpaKeHHE CBETa,
pa3ioxeHue 0er0ro CBeTa B CHEKTP U CI0KEHUE CNIEKTPAIbHBIX 1IBETOB, TUCIIEPCHUS CBETA, €CTECTBEHHAs
PaMOaKTUBHOCTb, BOSHUKHOBEHHME JIMHEHYATOrO CIEKTpa MU3JIyYeHMsI) IO ONUCAHMIO UX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SBICHUE;

o pacrio3HaBaTh MPOSBICHUE HM3YYCHHBIX (DU3MUECKUX SBICHUH B OKpY)KaloIeM MUpe (B TOM
yrcne GU3NYECKUe SBICHUS B MPUPOJE: MPHUIUBBI U OTIUBBL, JBIKEHHE MuaHeT COJMHEYHOH CHCTEMBI,
PEaKTUBHOE JBM)KEHHE >KHUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB JKMBOTHBIMHU, 3€MJIETPSCEHUE,
ceficMUYeckue BOJIHBI, I[yHaMM, 3XO, L[BeTa TeJl, ONTHYECKHUE SBICHHUS B IPUPOJE, OHOIOTHYECKOe
JeiicTBUE  BUAMMOTO,  YJIbTPa(HONETOBOIO M PEHTICHOBCKOIO  W3IYyYCHHWH,  €CTECTBEHHBIH
paznoaKTUBHBIA (POH, KOCMHUYECKHUE UM, PaJHOAKTUBHOE N3IyYSHHE IPUPOJIHBIX MHHEPAJIOB, JCHCTBUE
pPaZMOAaKTUBHBIX M3JIyYCHUH HAa OPraHW3M 4YeJOBEKa), IMPH 3TOM NEPEeBOJIUTH MPAKTHUECKYIO 3a/ady B
y4eOHY10, BBIAETATH CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKK) PU3UUECKUX SBICHUM;

J ONHUCBHIBATh M3Y4YCHHbIE CBOWCTBA Tel W (PU3MUECKUE SBICHHS, HUCIONb3Yys (GHU3NUECKUe
BEJIMYMHBI (CpelHsAs M MIHOBEHHas CKOPOCTb Tejla IMPU HEPAaBHOMEPHOM [JBH)KEHUH, YCKOPEHHE,
nepeMeneHne, MyTh, YIJIoBas CKOPOCTb, CHJIa TPEHUS, CHJa YIPYTrOCTH, CHJIA TSKECTH, YCKOpEHHE
CBOOOJTHOTO TAJCHUS, BEC TEla, UMITYJIbC TEla, UMITYJIbC CHJIBI, MEXaHW4YecKass paboTa W MOIIHOCTH,
HOTEHIMAJIbHAsL SHEPTr sl Teja, MOJHATOrO Haj MOBEPXHOCTHIO 3€MIJIM, MOTEHLUANIbHAS YHEPIUs CKATOM
IPY>KHUHBI, KHHETUYECKasl SHEPIHsl, HOJIHAs MEXaHU4eCcKasl SHEPrus, epHo U 4acToTa KojieOaHuil, 1yinHa
BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKAa3aTellb MPEJIOMIICHHUS CpPEeIbl), MpH
ONMCAaHWH TPABHIBHO TPAKTOBATh (DU3MUYECKHIA CMBICT HCIIOJIB3YEMBIX BEIMYUH, OO0O3HAUYEHUS W
€IMHULBl PU3UYECKUX BEIMYUH, HAXOIUTh (DOPMYJIbI, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUUHY C
JPYTUMH BeJIMYNHAMHU, CTPOUTH T'papUKHU U3yYEHHBIX 3aBUCUMOCTEH (PM3NUECKUX BEIUYMH;

J XapaKTepu30BaTh CBOWCTBA TeJ, (HU3MYECKHE SBICHUS W MPOIECCHl, HCHOJB3Ys 3aKOH
COXpAaHEHMsI DHHEPIUHU, 3aKOH BCEMUPHOIO TATOTEHMs, NPUHLIMII CYHNEpHO3ULIMU CHUJI, HPUHIUI
OTHOCHUTENBHOCTH [ ammies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHWs HMITYJIbCA, 3aKOHBI OTPAXEHUS H
IPEJIOMIICHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsIOBOIO M MacCOBOTO YHCEI TIPH SIIEPHBIX PEaKIusX, MPH
9TOM J1aBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3alIUChIBATh €T0 MATEMAaTHUYECKOE BHIPAXKECHUE;

J OOBSICHATh (PU3MYECKUE MPOLECCHl M CBOICTBAa Tel, B TOM 4YHMCIE M B KOHTEKCTE CHUTYyalui
IPaKTUKOOPHEHTUPOBAHHOTO  XapaKTepa: BBISABIATh NPUYMHHO-CIEJCTBEHHbIE CBSI3H, CTPOUTH
00BsICHEHHE U3 2—3 JIOTMYECKUX IAaroB ¢ OMOpoi Ha 2—3 M3Y4YEHHBIX CBOWCTBA (PM3NYECKUX SBJICHUH,
(du3nYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

o pemath pacy€THbIE 3a/1auil (OMUpPAIOLINECs HAa CUCTEMY U3 2—3 ypaBHEHMI), UCIIOJIb3Ysl 3aKOHBI
U (GopmyIibl, CBsA3bIBarOIINE (pU3MUECKUE BEITMYMHBI: HA OCHOBE aHAM3a YCIIOBHS 3aJla4d 3aIHCHIBAThH
KpaTKoe yCIIOBHE, BBIIBIATH HEJAOCTAIOIINE WIIM W30BITOUHBIC TaHHBIC, BHIOMPATh 3aKOHBI U (HOPMYIIHI,
HEOOXOIMMBIE ISl PELIeHHs, IPOBOIUTH PACUETHI U OLIEHUBATh PEATUCTHYHOCTH MOTYYEHHOTO 3HAUCHHUS
(bu3MUeCcKOil BETMUNHBL;

o pacrio3HaBaTth MPOOJIEMBI, KOTOPhIE MOXHO PEIIUTh TMPH TOMOIN (HU3UYECKHX METOJIOB,
UCTIONB3Ysl  ONMCAaHWE WCCICNOBAHWS, BBIACTATh MPOBEPSIEMOE  MPEINOIOKEHHE, OIICHUBAThH
NPaBUWIBHOCTh TIOPSIIKA TPOBEJCHHS WCCICIOBAHUS, JIENaTh BBIBOJBI, HHTEPIPETHPOBATH PE3yJILTATHI
HaOJI0ICHUH U OTIBITOB;

J IPOBOJUTH OMBITH M0 HAOJIIOACHUIO (U3UYECKUX SBICHUH WM (U3NYECKUX CBOMCTB Ten
(u3ydyeHue BTOporo 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHMs PHEPrUM, 3aBUCHUMOCTbH MEpHOAa KoJeOaHHi
NpPY>KHHHOTO MasiTHUKA OT MacChl rpy3a U )KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTb OT aMILJIMTY/IbI MaJIbIX
KoJIeOaHUH, MPSIMOIMHENHOE paclpOCTPaHEHUE CBETA, Pa3IOKEHHE OEJIoro CBeTa B CIEKTP, U3yYEHHUE
CBOMCTB M300pakeHHS B IUIOCKOM 3€pKajie M CBOMCTB M300pa)K€HUs MpeaMeTa B coOuparomel JHH3e,
HaOJI0/IeHUE CIUIOIIHBIX U TUHEWYAThIX CIIEKTPOB U3IYUYEHHUS): CAMOCTOSTENIbHO COOMPATh YCTAaHOBKY U3
u30BITOYHOTO Habopa OOOpYZOBaHUS, ONKMCHIBATH XOJ OIBITAa M €ro pe3yiabTaTbl, (HOpMyIupoBaTh
BBIBOJIbI;



J IPOBOJIUTH NMPU HEOOXOTUMOCTH CEpUIO MPSAMBIX HW3MEPEHUH, OMpeAessisi CpeaHee 3HAYeHUe
u3MepsaeMoil BennuuHbl ((POKyCHOE paccTosHHE COOMparomieil JIMH3bI), 00OCHOBBIBaTh BHIOOp crocoba
HU3MEpeHHs (M3MEPUTEIBHOTO MPUOopa);

. NPOBOJIUTHh HCCIICOBAaHUE 3aBHCUMOCTEH (PH3MUECKUX BEIMYMH C HCIOJIb30BAaHUEM IPSIMBIX
U3MEpeHUH (3aBUCUMOCTh IYTH OT BPEMEHH TP PABHOYCKOPEHHOM JIBIDKCHHH 0€3 Ha4alIbHOW CKOPOCTH,
nepuoJia KojaeOaH!i MaTeMaTHYECKOTO MAasiTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yTJIa OTPAYKCHHS CBETA
OT yrIjla maJIeHus ¥ yIJia MpeIOMICHHS OT yIia MaJeHus): IUIaHUPOBaTh UCCIIEI0OBAaHUE, CAMOCTOSATEIBHO
coOHupaTh YCTaHOBKY, (PUKCHPOBAThH PE3yJIbTAThl MOTYYCHHON 3aBUCUMOCTH (PM3NYECKUX BEIIMYHMH B BUJIC
TaOJUIl U TPAQHKOB, JAeaTh BBIBOKI 110 Pe3yJIbTaTaM HCCIICIOBAHNUS;

. NIPOBOJIUTh KOCBCHHBIC H3MEPEHHS (PU3NUCCKUX BEIUYHH (CPEIHSST CKOPOCTh M YCKOPEHUE Tella
NpU PAaBHOYCKOPEHHOM JIBM)KEHUH, YCKOpPEHHE CBOOOJIHOTO TaleHHs, JKECTKOCTh TPYKUHBI,
KO3 PUIMEHT TPEHUsI CKOJILKCHHUS, MEXaHW4YecKasi paboTa U MOLTHOCTh, YaCTOTa U TIEPUO] KOJICOaHHH
MaTeMaTHYECKOTO M MPY>KUHHOTO MAsTHUKOB, ONTUYECKAs CHJIa COOMPAFOIIEH JIMH3BI, paJlOaKTHBHBIN
¢$oH): mIaHUPOBATh U3MEPEHUs, COOMPATh AKCHEPUMEHTAIBHYIO YCTAHOBKY M BBINOJHATH U3MEPEHMUS,
ClIeAysl MPEUIOKEHHOW WHCTPYKIIMH, BBIYUCIATh 3HAYCHUE BEIIMYMHBI M aHAIM3HPOBATH IOJYUYCHHBIC
pe3yJbTaThI C YYETOM 3aJJaHHOM IMOTPEITHOCTH U3MEPCHUN;

o coOroaTh MpaBuiIa TEXHUKU 0€30MTaCHOCTH TIpH paboTe ¢ 1abopaTOPHBIM 000PYIOBAHHEM;

. pa3inyath OCHOBHBIC TPU3HAKKM M3YYCHHBIX (DU3MYECKHX MOJIENICH: MaTepuaybHas TOYKa,
a0CoIIIOTHO TBEPJIOE TEJIO0, TOUCUHBIM UCTOYHUK CBETA, JIy4, TOHKAS JIMH3A, IJIAHETApHAs MOJEIbh aToMa,
HYKJIOHHAs1 MOJIEJTb aTOMHOTO SI/Ipa;

. XapaKTepu30BaTh NPUHIMIIEI JIEHCTBHS HM3YYCHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OTOpPOIl Ha WX OMHUCAHUA (B TOM YHCIE: CIIUJOMETP, NATUYUKU TOJOKEHHS, PACCTOSHUS M yCKOPEHUS,
pakeTa, 2XOJOT, OYKH, NEpUCKOI, (OTOANMapaT, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKON, IO3HMETP,
Kamepa BunbcoHa), Hcronb3ys 3HaHUS O CBOMCTBaxX (PM3NYECKUX SBJICHUN M HEOOXoIuMble (pu3nyeckue
3aKOHOMEPHOCTH;

J UCTIOIB30BAaTh CXEMBI M CXEMaTHYHBIE PHCYHKHM M3yYEHHBIX TEXHUYECKHX YCTPOICTB,
U3MEPUTENIbHBIX MPHUOOPOB U TEXHOJIOTMYECKHUX MPOLIECCOB MPHU PEIIEHUH yUYeOHO-MPAKTUUYECKUX 3ajad,
ONITUYECKHE CXEMBI JIJISl TIOCTPOCHUS H300paKeHUH B IJIOCKOM 3epKajle U COOMparoIei InH3e;

o NPUBOINUTE MPUMEPHI (HaXOIUTh MH(OPMAIMIO O MpUMepax) MPaKTUYECKOrO HCIOJIh30BAHUS
¢u3nUecKnx 3HAHWUN B TOBCEJHEBHON JKU3HU Ui oOecredeHHst Oe30MacHOCTH IpH OOpamieHud C
npubopaMM ¥ TEXHHYECKMMHU YCTPOMCTBaMHM, COXPAaHEHHUS 3/0pOBbsI M  COOJIIOJICHHS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKpYXKarollei cpere;

J OCYILECTBIIATh MOMCK MH(OpPMaLUU (HU3NYECKOTro cojiepkaHus B VIHTepHETe, caMOCTOATENbHO
dopMynMpys TOHCKOBBIH 3ampoc, HAXOOUTh MYTH ONpPEIENeHHUs JOCTOBEPHOCTH MOJIYUYEHHOM
UHPOPMAIINK Ha OCHOBE UMEIOIIMXCS 3HAHUHN M TOTTOJTHUTEIHHBIX UCTOYHUKOB,;

J UCTIOJIB30BaTh TIPH  BBINIOJHEHWM YYEeOHBIX 3aJaHUil  HAayYHO-TIOMYJSIPHYIO JIUTEPATYPY
(GU3NIECKOTO CONEpKAHMS, CIPABOYHBIE MaTepHalibl, pecypchl ceth VHTepHeT, BianeTh MpHEMaMH
KOHCIIEKTHPOBAHMSI TEKCTa, TpeoOpa3oBaHus HH(GOpMAIH U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

J Co3/1aBaTh COOCTBEHHBbIE MHCbMEHHBIE M YCTHBIE COOOINEHHS Ha OCHOBE HH(POpPMALUU U3
HECKOJIbKUX MCTOYHUKOB (PU3MUECKOTO COACPIKAaHWs, IMyOJHMYHO TPEACTABISTh PE3yJIbTaThl MPOCKTHOM
WINA WCCIIE0BATENIbCKON NIeATENbHOCTH, MPH 3TOM TPAMOTHO HCIOJIb30BAaTh M3YyUEHHBIH MOHATHIHBIN
anmapar M3y4daeMoro paszena (U3MKA W CONPOBOXKIAThb BBICTYIUIEHHE Ipe3eHTauueil ¢ yd4érom
0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB.



TEMATHYECKOE IIVTAHUPOBAHUE

7 KIIACC
KoanuecTBO yacoB JJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3aesioB U TeM (undposbie)
Koutpoabusie  IIpakTnueckue
n/n NPOrpaMMBsl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. ®u3uka 1 e€ posib B MO3HAHMH OKPY/KAIOLIEro MUpa
bubmuoreka LIOK
1.1 o - 2
FISHIEE = HayKa o TIpHpoAe https://m.edsoo.ru/7f416194
bubmuoreka LIOK
1.2 o 2 1
VISHHCCICHE BEMIHHR! https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYUYHBIN METO MO3HAHUS 2 1 Bubmiorexa LIOK
' Y A https://m.edsoo.ru/7f416194
HUroro no pazneny 6

Pazpnen 2. IleppoHauyasbHble CBeIeHUS 0 CTPOCHUH BelleCTBA

21 CTDOCHIE BOlLECTEA | bubmoreka IIOK
. TpOCHHE B TB
P - https://m.edsoo.ru/7f416194
9 JIBm>keHre U B3aUMOJISHCTBUE YaCTHI] ) | bubmuoreka IIOK
) BEIECTBA https://m.edsoo.ru/7f416194
bubmuoreka IIOK
2. A 2
3 TPETATHEIC COCTOMHII BelllevTRa https://m.edsoo.ru/7f416194
Hroro no pazaeny 5
Paznen 3. /IBu:keHHe M B3aMMO/IeiicTBHE TeJl
bubmuoreka LIOK
1 M
3 CXAMMHCCIOT ABIDICHHE 3 https://m.edsoo.ru/7f416194
b K
3.2 Wuepnus, macca, TNIOTHOCTD 4 1 momorexa LO

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



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

bu6nmoreka IJOK
. .B 14 2
33 (-una. Bt onn https://m.eds00.ru/7f416194
Hroro no paszneny 21
Pasnen 4. laBiieHue TBEPABIX TeJ, JKUAKOCTEH 1 ra3oB
41 Hasnenue. llepenaua naBnenust TBEpAbIMU 3 bubmuoreka LIOK
’ TeJIaMH, )KUIKOCTIMH U Tra3aMu https://m.edsoo.ru/7f416194
Bu6nmoreka IJOK
4.2 5
JlapiieHHe KHAKOCTH https://m.edsoo.ru/7f416194
bubmuoreka LIOK
4.3 ATmocheproe rasierme 6 https://m.eds00.ru/7f416194
44 JeiicTBre KUIKOCTH U Ta3a HA IOTPYKEHHOE . 3 bubmmorexa [IOK
’ B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazpeny 21
Pa3nes 5. Pabota u MOIIHOCTB. DHeprus
bubmuoreka IIOK
.1 P 1
> ab0Ta 1 MOIIIHOCTS 3 https://m.edsoo.ru/7f416194
bubmoreka IJOK
52 II 5 1
POCTRIC MEXAHIEMET https://m.edsoo.ru/7f416194
bubmuoreka IIOK
>3 Mexanuueckas Suepris 4 ! https://m.edsoo.ru/7f416194
HUroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 68 12



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

KoauyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM (uudposBbie)
Ne n/n Kontpoabnsie  IIpakTuyeckue
NPOrpaMmbl Bcero o0pa3oBaTeJibHbIE
padoTbI padoThI
pecypcsl
Paznen 1. TensioBble siBJIeHHS
1.1 CrtpoeHue 1 CBOKCTBA BEIIIECTBA 7 bubamorewa LIOK
. T HUEC U CBOUCTBA B TB.
P H https://m.edsoo.ru/7f4181ce
bubmuoreka LIOK
1.2 T 21 1 5
CIUIOBEIC [IPOTIECChl https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DnekTpuyeckne U MAarHUTHbIE SIBJIEHUSI
)1 DNeKTpUIecKue 3apspl. 3apsHKEHHBIE Tea 7 | bubnuoreka [IOK
' U MX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bubmuoreka IIOK
2.2 II i i 2 2
OCTOSIHHBIH JJIEKTPUYECKUM TOK 0 7 https:/m.cdsoo.ru/7f418 1 ce
bubmoreka IJOK
2. M 1 1.
3 ATHHTHPIC ABICHIA 6 > https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMarHuTHasE UHTYKIUS 4 brbmmorera LIOK
' P Shn https://m.edsoo.ru/7f4181ce
HUroro no pazneny 37
PesepBHOE Bpems 3
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



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

KosnyecTBO Yyacon DJ1eKTPOHHBIE
HaumeHoBaHMe pa3aesioB U TeM (uudposBbie)
Ne n/n Kontpoabnsie  IIpakTuyeckue
nporpaMmbl Bcero o0pa3oBaTeJibHbIE
padoTbI padoThI
pecypcsl
Pa3znen 1. Mexannueckue siBJeHHUsI
11 MexaHn4ecKoe ABMKCHHE H CIIOCOOKI €T0 10 | Bu6nmoreka IJOK
' OTIHMCAHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka LIOK
1.2 B i 20 1 3
SAMMOACHCTBHE TEX https://m.edsoo.ru/7f41a4a6
bubmuoreka LIOK
1.3 3 10 3
AKOHRBL coxpatietii https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Paznen 2. Mexannueckue KoJe0aHUsI U BOJIHBI
bubmuoreka IIOK
2.1 M 0 7 3
CXAHUHCCKAE KOTICOAHMIA https://m.edsoo.ru/7f41a4a6
bubmoreka IJOK
2.2 M . 1
CXAHM'ECKHE BOTHEL. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Uroro o pazaeny 15
Pa3nes 3. D1eKTpOMarHuTHOE 1M0JIe M 3JIEKTPOMATHUTHBIEC BOJIHBI
31 DIEKTPOMArHUTHOE TOJIE U 6 ) bubnmnorexa [JOK
' 3JIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Paspnen 4. CBeToBble siBJIeHUS
4.1 3ako acIpocTpaHe cBeTa 6 2 Bubmnorexa LIOK
. KOHBI 11 TPAaHCHUS CBECT
pactpoctp https://m.edsoo.ru/7f41a4a6
4.2 JIVH3BI U ONITHYECKUE TTPUOOPHI 6 3 Bubmoreka [JOK



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

https://m.edsoo.ru/7f41a4a6
bu6nmoreka IJOK

4, P 2
3 azJokeHue 0enoro CBeTa B CIEKTP 3 hitps:/m.edsoo.ru/7f41ada6
Hroro no pazneny 15
Pa3nen 5. KBantoBble siBjieHUs
5.1 Hcnyckanue v NOrjoieHue CBETa aTOMOM 4 1 brbmmorexa LIOK
’ y B https://m.edsoo.ru/7f41a4a6
Bu6nuoreka IJOK
5.2 C 6 1
TROSHIC ATOMHOLO Apa https://m.edsoo.ru/7f41a4a6
bubmuoreka LIOK
33 Fnepubie peakii ! ! https://m.edsoo.ru/7f41a4a6
HUroro no pazneny 17
Pa3nen 6. IloBTOpuTe1bHO-00001IAIOIINI MOYJIb
6.1 [oBTopenwue u 0600IIEHUE CONEPKAHUS 9 ) Bubmorexa [JOK
' Kypca (huszuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
HUroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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MNOYPOUYHOE IIVIAHUPOBAHUE
7 KJIIACC

N KoaunuecTBO yacos i JyekTpoHHbIE HUGPOBbIE
0 ara

Tema ypoka Kontponbubie  IpakTHyeckue oGpa3oBare/bHbIE
n/n Bcero U3y4YeHHs

padoThI padoThI pecypchbl

®usnuka — HayKa 0 npupone. Asnenus
npupoabl. PU3NUECKHE SBICHHSA

MexaHn4ecKue, TETIOBbIE, dJIEKTPUIECKIE,
MAarHUTHBIE, CBETOBBIC, 3BYKOBBIC SIBIICHHUS

3 @u3HyeCcKre BEIMYUHBI U UX U3MEPEHUE 1

Ypok-uccnenoanue "U3mepenne
4 TEMIIEPATypbl IPU TOMOIIHU KUAKOCTHOTO 1 1
TepMOMETpa U aTYhKa TeMIepaTypsl”

Kak ¢u3uka u 1pyrue eCTeCTBEHHbIC HAYKH
bubmuoreka IIOK
MeToJ o3HaHus. Onrcanne PU3NIecKux https://m.edsoo.ru/ff09{72a

HU3y4aroT npupoay. EcTecTBeHHOHAYUHbIN

SIBJIEHUH C IIOMOILLIO MOJIEIeH

Ypoxk-uccrnenoranue "[IpoBepka rumnoressr:
JaJbHOCTH MOJIETA MIAPUKA, YIIEHHOTO
TOPU30HTAJIBHO, TeM OOJIbIIe, YeM OoJIbIIe
BBICOTA ITycKa"

Crtpoenue BemiecTBa. OMBITHI,
bubmuoreka IIOK

7 AOKa3bIBAOIHNEC JUCKPETHOC CTPOCHUC 1 htt[)s://m,edsoo,ru/ffo9feoa

BCIIECTBA

bubmuoreka IIOK

8 1
JlBIKeHHE HaCTHLL BeLLIECTBa https://m.edsoo.ru/ff0a013e

Ypok-uccienoBanue «OMBITHI 10
9 HaOJIIOIEHHUIO TETJIOBOTO PACLIMPEHUS 1 1
ra3oB»



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

10

AFpCFaTHBIe COCTOsIHHMA BCUICCTBA

B3anMocBs3b MEX1y CBOMCTBaAMU BEIIECTB B
pPa3HBIX arperaTHBIX COCTOSIHUSX U UX

bubmuoreka LIOK

1 ATOMHOMOJIEKYJISIPHBIM CTPOSHUEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHbIX COCTOSTHUIN BOJIBI
12 Mexanndeckoe IBIKeHHE. PaBHOMEpHOE U bubmmoreka [JOK
HEPaBHOMEPHOE JABHKCHUE https://m.edsoo.ru/ff0a05c6
bubmuoreka IIOK
13 CKopocTs. EAHHHMLEL CKOPOCTH https://m.edsoo.ru/ff0a079¢
14 Pacuer nyTH 1 BpeMeHU IBUKEHUS bubamorewa LIOK
https://m.edsoo.ru/ff0a0ac4
WNueprus. 3akon unepiuu. Bzanmoseictaue
15 Tel II:%IlIK pUYUHA HSMI)CIiIeHHH cxopoﬂcm Bubmiorexa LIOK
https://m.edsoo.ru/ff0a0c10
JBUKCHUS TEI
[ImoTHOCTH BemecTBa. PacueT Maccel u Bu6nmoreka IJOK
16
o0beMa Teja Mo ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabora «OnpeaeneHue
IDIOTHOCTH TBEPIOTO TEIIa
13 Perrenue 3agad mo reme "I1oTHOCTE Bu6nuoreka IJOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cuna Kak XapakTepUCTHKa B3aUMOJICHCTBHS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaboparopHas pabora «M3yuenue
20 3aBUCHUMOCTH PacTsbKeHHA (eopMarium)
MPYKUHBI OT IPUITOKESHHOMN CHJIBI
21 SIBnenne Tarorenus. Cuiia TsHKeCTH
CBSI3b MEXKIy CHIION TSHKECTH M MacCOr
22 Teaa. Bec Tzic[ia. Pemenne 3anau mo reme bubmorexa [IOK
" " https://m.edsoo.ru/ff0al778
Cuna TsKeCTH
23 Cuna TsHKeCTH Ha IPYTUX IUIaHEeTax. Bubmoreka [JOK



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

Ou3nvecKre XapaKTePUCTHKH TUTAHET

https://m.edsoo.ru/ff0al1502

24 N3mepenue cui. JluHaMoMeTp bubamorexa LIOK
https://m.edsoo.ru/ff0al8cc
bu6nmoreka IJOK

25 Bec rema. Hepecomocts https://m.edsoo.ru/ff0al778

26 CrnoxxeHue IByX CHUJI, HAPABIEHHBIX MO bubnuoreka [IOK

OITHOM TIpsIMOM. PaBHOEHCTBYIOIIIAS CHIT https://m.edsoo.ru/ff0ala70

7 Pewenue 3anay no teme

"PaBHonelicTBytOmAs cui"
)3 TpeHue ckonbXKeHHs U TPEHUE TOKOsI. Bubmuoreka [JOK
Tpenue B npupoie 1 TEXHUKE https://m.edsoo.ru/ff0alb9¢c
JlaboparopHas pabora «M3yueHue
79 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHHUS OT bubmmorexa [IOK
CHJIBI IaBJICHUS M XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIINXCS IIOBEPXHOCTEI
30 Pemenwne 3amau Ha omnpeieieHne
PaBHOACHCTBYIOIIEH CHUIIBI
Pemenwne 3amau mo remam: «Bec Tenay,
31 <<Fpa¢)1/1qec1<ﬂoe m3o0pakenue cuiy, «Cuiby, Bubmorexa LIOK
. https://m.edsoo.ru/ff0alde0
«PaBHOEWCTBYIOMIAS CHID»
KonTponbHas pabora o Temam:
1 «MexaHnnueckoe IBMKeHue», «Macca,
IJIOTHOCTBY, «Bec Tenay, «['padudeckoe
n3zo0paxenne cuim», «CHIIbD
Hasnenne. CiocoObl yMEHBIIECHUS U Bbubmuorexa LIOK
33
YBEIUYCHUS TaBIICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTH JTaBJICHUS Ta3a Bbubnuroreka [IOK
34 R
oT 00BEMa, TeMIepaTypsbl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBneHus: TBEPABIMU TEJIAMH, bubmuorexa LIOK

KHUIKOCTAMUA U ra3aMH. 3akon ITackans

https://m.edsoo.ru/ff0a25b0
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https://m.edsoo.ru/ff0a1de0
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https://m.edsoo.ru/ff0a25b0

I[aBJ'IeHI/Ie B )KUJKOCTH M Ia3€, BBI3BAHHOC

bu6nmoreka IJOK

36 NeMCTBUEM CHIIBI TSDKECTH https://m.edsoo.ru/ff0a2718
17 Pemenue 3amad mo Teme «JlaBiaeHue B bu6nmoreka IJOK
XKHUJIKOCTHU 1 raze. 3akoH [lackamsa» https://m.edsoo.ru/ff0a2826
bubmuoreka LIOK
38 Coobuarouuecs cocy A https://m.edsoo.ru/ff0a2970
39 I'mppaBnuyeckuii mpece bubamoreta LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [TopuiHeBOM KUIKOCTHBIA
Hacoc
Atmocdepa 3emnu. [Tpuannbl
41 CYIIIECTBOBAHMS BO3AYIIHON 000JI0YKH bubmmorexa [IOK
3emin. 3aBUCHMOCTh aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2b5a
JaBJICHUS OT BBICOTHI HaJl YPOBHEM MODSI
Bu6nuoreka IJOK
42 Bec Bo3nyxa. ATmMochepHOe 1aBiieHue https://m.edsoo.ru/ff0a2bsa
43 Uzmepenne atmocdepHoro nasineHus. Onbit Bbubnuorexa LIOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHUS OT Bubnuoreka [IOK
44
BBICOTHI HaJl YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
Bapomerp-anepona. AtmocthepHoe naBneHue Bbubmuorexa LIOK
45
Ha pa3INYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3amad o teme "ATtmochepHoe
nasieHue"
47 JleficTBUE )KUIKOCTH U ra3a Ha MOIPy>KEHHOE Bubmorexa [JOK
B HUX Te€J0. ApXUMe0Ba cuja https://m.edsoo.ru/ff0a3276
JlaboparopHas pabdora «OnpeneneHue
48 BI)ITaJII)KI/IBE}OIHepﬁ CHUIBI, )IefII)C"fll?'y}OL[Ieﬁ Ha bubmmorexa [IOK
https://m.edsoo.ru/ff0a33fc
TEJO, MOTPYKEHHOE B YKHJIKOCTHY
49 JlaboparopHas pabora o Teme bubnmnoreka [{OK
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«HMccenoBanne 3aBUCUMOCTH Beca TeEJIa B
BOJIE OT 00BEMA MOTPY>KEHHON B JKAIKOCTH
YacTHU TeJIa»

https://m.edsoo.ru/ff0a3514

bubmuoreka LIOK
50 llnapatiite ex https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabora "KoncTpynpoBanue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOAKH U 1
onpeeneHue e€ rpy30noabEMHOCTH"
Pemenue 3amay no temam: «IlnaBanue
52 CyZIOB. Bos;}[/xonnaBaHHe», «JlaBneHue bubamorexa LIOK
N https://m.edsoo.ru/ff0a3654
TBEPABIX TEJ, KUIKOCTCH U ra30B)
bubmuoreka LIOK
>3 Mexastieckas pabota https://m.edsoo.ru/ff0a3f82
54 MomHocTh. EXMHUIIBEI MOIITHOCTH bubmorexa [IOK
https://m.edsoo.ru/ff0a3f82
55 Ypok-uccnenosanue "Pacuér momHocTH, |
pa3BUBaEMOI! MIpH MOABEME 110 JIeCTHHIIE"
56 IIpocteie Mmexanu3Mmel. Peruar. PaBHoBecue
CHWJI Ha phIYare
KonTponbHas pabora no teme «JlaBnenne
57 TBEPABIX TEJI, )KHJKOCTEH U ra30B» /
Bcepoccuiickast mpoBepodyHas paboTa
PeseprubIii ypok. Pabota ¢ TekcTamu 1o
Teme «JlaBnenue TBEPABIX Tel, XKUIKOCTEN U Bu6mmoreka IJOK
58 .
ra3oB» / Becepoccuiickas mpoBepoyHas https://m.edsoo.ru/ff0adffe
pabora
Prryaru B TexHuKe, OBITY U IPUPOJIE.
59 JlaGoparopnas pabora <<};/ICCJ'Ip€Z[I())BaHI/Ie 0.5 Bubmorexa LIOK
. https://m.edsoo.ru/ff0a478e
YCJIOBHH paBHOBECHS phIUara
60 Pemmenne 3agad mo teme «Y Cl1OBUS bubmuorexa LIOK

PpaBHOBECH pbliara»

https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
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KoaddummenT moae3noro neicTpus

61 Mexanu3ma. JlaboparopHas padora 1 0.5
«M3mepenue KIIJ] Hak1OHHON TIIOCKOCTH»
2 Pemenne 3amau o teme "Pabora, | bubmuoreka LIOK
MomnHocTh, KIT/" https://m.edsoo.ru/ff0a4c48
63 Mexanndeckas dHeprus. Kunetndeckas u | bubmmoreka [JOK
MOTEHIUANbHAS SHEPTUs https://m.edsoo.ru/ff0a4252
64 3aK0H COXpaHEHUST MEXaHUYECKOH dYHEPTUN 1 bubamorexa LIOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT MO TEME
"DKCIIepUMEHTAIIFHOE OTIpeICTICHIE
65 M3MEHEHMSI KHHETUUYECKOM U MOTCHIIMATLHOM 1 1
SHEPTHUH MPHU CKATHIBAHUH TEJNA 0
HaKJIOHHOM MIIOCKOCTH"
66 KonTponbHas pabora o teme «Pabota u |
MOIITHOCTb. DHEPTHD)
67 Pe3epBHblii ypok. Pabota ¢ Tekctamu o 1 Bubmuorexa [JOK
Teme "MexaHndeckoe IBrKeHue" https://m.edsoo.ru/ff0adeec6
PesepBHbrii ypok. Paborta ¢ Tekcramu 1o
68 1
teme "Pabora. MomHocTs. DHeprus”
OBUIEE KOJIMYECTBO YACOB I10 68 12

ITPO'PAMME



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

8 KJIACC

KoauuecTBOo yacoB

DyeKTpoHHbIE HU(POBHIE

J:;-)H Tema ypoka Beero Kontpoabnbie | IIpakTudeckue i[:;:ennﬂ o0pa3oBaTeJibHbIE
padoTbI padoThI pecypcol
OCHOBHBIE NTOJIOKEHUS MOJIEKYJISPHO-
1 KMHETHYECKOH TEOPHH U UX ozmTime 1 bubamorexa LIOK
https://m.edsoo.ru/ff0a5256
MOATBEPXKICHHUS
2 Macca u pasmep aTOMOB H MOJIEKYJT 1
3 Monenu TBEPIOTO, KUAKOTO 1 | bubmmorexa [IOK
ra3000pa3HOro COCTOSIHUI BEIIeCTBa https://m.edsoo.ru/ff0a540e
OOBsICHEHUE CBOMCTB TBEPIOTO, KUIAKOTO U
4 ra3000pa3HOro COCTOSHUI BEIIECTBA Ha |
OCHOBE TIOJIO)KEHU I MOJIEKYJISIPHO-
KUHETUYECKOU TEOpHUH
5 Kpucrannimueckre u amopdHble Tena 1 bubamorexa LIOK
https://m.edsoo.ru/ff0a5800
6 CMaunBaHMe U KallWUIIPHOCTD. 1 Bbubmuorexa LIOK
[ToBepxHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TeroBoe paclIUpeHUE U CKaTUe 1 bubamorera LIOK
https://m.edsoo.ru/ff0a5a26
2 Temmneparypa. CBs3b TeMIIEpaTypHI CO 1
CKOPOCTBIO TEIIOBOT'O IBMXKEHUS YacTHUI]
9 Brytpennss sneprust. CriocoObl M3MEHEHHS 1 Bbubmuorexa LIOK
BHYTPEHHEW dHEPruu https://m.edsoo.ru/ff0a5c60
10 Buas! Terionepenauun 1 bubmmorexa [OK
https://m.edsoo.ru/ff0a6412
Ypok-koHdpepennus "[Ipakruyeckoe
11 anonwofz)ml;e 'IF-ICHHOBII:IX CBOWCTB BEIIECTB 1 1 bubmmorexa [OK
https://m.edsoo.ru/ff0a65¢c0
W MaTepUaJIOB B IENISIX dHEprocoepekeHus "



https://m.edsoo.ru/ff0a5256
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https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

KonmuectBo TenmnoTel. Y nenbHast

bu6nmoreka IJOK

12 TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIUIOBOTO OallaHca. bubmoreka [JOK
TennooOMeH U TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparophas pabora "Hccnenopanue
14 ;{Bnelfnﬂ T§HHO(I))6MeHa pu CMi[mnBaHHH Brbmmorexa LIOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U TOPSTYCH BOBI
Pacuer konuuecTBa TEIUIOTHI, HEOOXOIUMOTO
15 JUTSL HATPEBaHUS TeJla M BhIIEISIEMOTrO UM
MIPH OXJIAXKICHUN
Jlaboparophas pabora "Onpenenenue bubmmorexa [IOK
16 . "
yACIbHOU TEIJIOEMKOCTH BEILIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUIUBA. Y IeTbHas TEIUI0Ta bubnunoreka [IOK
CTOpaHus https://m.edsoo.ru/ff0a7bSa
[InaBneHue u oTBEpACBAHUE
18 KPUCTAJUIMYECKUX I;ZJI. VYienbHas TemioTa brbmmorexa LIOK
https://m.edsoo.ru/ff0a71d2
TJIaBJICHUS
19 JlaboparopHas pabora "OnpeeneHue Bubnuoreka [IOK
YAENbHOM TETUIOTHI TUIaBJICHUS JIb1a" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBanne 1 KOHEHCAIIS. Bbubnuorexa LIOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenne. Y aenpHast Teniaora
71 napooOpa3oBaHusl U KOHCHCAIIHH. Bubmuorexa [JOK
3aBHCHUMOCTb TEMIIEPATYPhl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMOC(EPHOrO JTaBJICHHUS
Braxxaocts Bo3ayxa. JJabopaTopHas pabota
22 "Onpenenenue ?ZHochenLI:{oﬁ r:3na>1<1:10cn/1 bubmoreia HOK
.\ https://m.edsoo.ru/ff0a7628
BO3/yXa
7 Pemenwue 3aa4 Ha onpe/ieIeHUE BIaXKHOCTH

BO3IIyXa
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[IpuHIIUTIEI paOOTHI TETUTOBBIX ABUTATEIICH.

24 [lapoBas TypOuHa. /[Burareisr BHYTpEHHETO
CTOpaHUS
75 KIIJI TermoBoro nBuratens. TeraoBsie bubnuoreka [{OK
JIBUTATENH U 3allITa OKPYKaOMIEeH cpebl https://m.edsoo.ru/ff0a7¢7c
26 3aK0H COXpaHEHUS U MPEBPAIICHAS YHEPTHH
B TEIJIOBBIX MPOIEccax
[MoaroroBka K KOHTPOJIBHOH paboTe Mo Teme
27 "TCHHHOBBIG HBJICHI/ISII). I/I3MGH€I;II/IG bubmorexa HOK
. " https://m.edsoo.ru/ff0a83f2
arperaTHBIX COCTOSTHUHN BEIIIEeCTBA
KonTponbHas padora mo teme "TermnoBeie
28 ﬁBneE)m[. I/ISM:HGHI/IC arperaTHbIX bubmiorexa HOK
. " https://m.edsoo.ru/ff0a86ae
COCTOSIHHI BEIIeCcTBa
79 Onektpuzauus Tea. Ba pona
ANEKTPUIECKHX 3aPSIIOB
30 Ypok-uccrnenopanue "OneKkTpu3anys Tel
WHAYKIHEH U IPU CONMPUKOCHOBEHUH"
31 B3aumogeiicTBue 3apsykeHHBIX Tell. 3aKOH Bubmuoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
Onekrpuyeckoe nojie. HanpssxeHHOCTH
32 SHGK:;)I/I‘IGCKOFO OIS HpI/II)HHI/IH bubamorexa LIOK
. https://m.edsoo.ru/ff0a8a0a
CYTIEPIO3UILINH JIEKTPUUECKUX MOJIEH
13 Hocurenu anekTpudeckux 3apsa0B.
OnemeHTapHbIi 3apaa. CTpoeHHe aToMa
34 [IpoBoAHMKM U AMPIAEKTPUKH. 3aKOH Bbubmuorexa LIOK
COXpaHEHUS FJIEKTPHUUECKOTo 3apsiia https://m.edsoo.ru/ff0a8ef6
Pemenue 3a1au Ha NpUMEHEHUE CBOMCTB bubnuoreka [IOK
39 ANEKTPUIECKHX 3aPsII0B https://m.edsoo.ru/ff0a90cc
16 DNEeKTPUIECKUH TOK, YCIOBHS €T0 Bbubnuroreka [IOK

CyHIe€CTBOBaHUs. Hcrounuku

https://m.edsoo.ru/ff0a95a4
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OJIEKTPUYCCKOI'0 TOKa

37 JlefcTBUS AIEKTPUUECKOTO TOKA bubmiorexa HOK
https://m.edsoo.ru/ff0a96b2
Ypok-uccienoranue " JletficTre
38 3JIEKTPUYECKOTO OISl Ha IPOBOJHUKU U 1
TTADJICKTPUKH"
19 DNEeKTPUICCKUI TOK B METAIIIAX, KUIKOCTIX bubmmoreka [JOK
Y razax https://m.edsoo.ru/ff0a9838
40 DneKTpudecKas 1eMb U €€ COCTaBHBIE YacTH
Cuna toka. JlJaboparopHas paGota bubnunoreka [IOK
41 " " 0.5
Usmepenwne u peryimpoBaHue CHITBI TOKa https://m.edsoo.ru/ff0a8bd6
DnexTpudeckoe HanpspKkeHne. BombTMeTp.
42 Ha60;Ie)1TopHa51 pa60PT)a "H3mepeHnue u ’ 0.5 bubamorexa LIOK
\ https://m.edsoo.ru/ff0a%14
PEryIMPOBaHUE HATIPSKCHUS
43 CormpoTuBieHrEe TPOBOJHUKA. Y AETBEHOE bubnuoreka [IOK
COTIPOTHBJICHHE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopartopnas pabGora "3aBUCUMOCTB
44 3JIEKTPUUECKOTO CONTPOTUBIEHUS | Bubnuoreka [IOK
MTPOBOIHUKA OT €0 JUTUHBI, TUTOIIAIH https://m.edsoo.ru/ff0aa738
MOTIEPEYHOTO CeUeHHsI ¥ MaTepuaa'
3aBUCUMOCTB CHJIBI TOKA OT HAIPSKEHUS. Bbubnuorexa LIOK
45
3akon OMa JuIst ygacTka [enu https://m.edsoo.ru/ff0aad44a
Jlaboparophas padora "Hccnenopanue
46 3aBUCHUMOCTH CWJIBbI TOKA, HIIYLIETO YEPE3 ) bubnmnorexa [JOK
PE3UCTOP, OT CONPOTHBIICHHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpspKEHUS Ha pe3uctope”
47 [MocneaoBarenbHOE U TApAIICIBHOES
COEMHEHHS TPOBOTHUKOB
43 JlaGopartopnas padora "[IpoBepka npasuia | Bbubmuorexa LIOK

CJIOYKEHUS HAIIPSDKEHUM ITpU

https://m.edsoo.ru/ff0aaa58
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IOCJICAOBATCIIBHOM COCTMHECHUHN ABYX

pe3uctopos”
Jlaboparopnas padora "[IpoBepka mpaBmia BuGmorexa LOK
49 JUISL CHJIBI TOKA TIPH MapajieaIbHOM hits://m.edsoo.ru/ff0aad e
COCTMHECHHUH PE3UCTOPOB"
50 Pemrenne 3amay Ha mpuMeHeHue 3akoHa OMa bubmmoreka [JOK
JUISL pa3IMYHOTO COSTUHEHUS TPOBOTHIKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIHOCTB IEKTPUUYECKOTO TOKA. Bubmuoreka [JOK
3akoHn Jxoyns-Jlenma https://m.edsoo.ru/ff0ab124
5 Jlaboparophas pabora "OnpeneneHue Bubmuoreka [JOK
PabOTHI ¥ MOIITHOCTH AJIEKTPUIECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DnexTpudecKue ey U MoTpednuTenn BuGmorexa LIOK
53 ANEeKTpUIECcKoil sHepruu B ObITY. KopoTkoe hitps://m.edsoo.ru/f0ab660
3aMBIKaHUE
54 ITocTosTHHBIC MarHUTEI, UX B3aUMOJCHCTBHE
55 Ypok-uccrnenosanue "M3ydyenne noneu Bbubmuorexa LIOK
MMOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
56 MaruuTtHOe mojie. MarauTHOE 1ojie 3eMIIH | bubmuoreka IIOK
€ro 3Ha4YeHue 1 >KU3HU Ha 3eMIIe https://m.edsoo.ru/ff0acOba
[ToaroroBka K KOHTPOJILHOU PabOTE IO TEME
57 "OnexTpuuecKkue 3apsipl. 3apsHKEHHBIE TENa Bbubnuorexa LIOK
U UX B3auMoeHcTBHsL. [locTosIHHBIN https://m.edsoo.ru/ff0abd2c
3JEKTPUUECKHUM TOK"
Konrtponbhas pabora o Teme
"DeKTpudecKue 3apsabl. 3apsKCHHBIE Tea BuGmorexa 1OK
58 H ux B3aumoaeiicTeus. IlocTosHHBIN htps://m.edsoo.ru/fl0abeas
anekTpudeckuii Tok" / Beepoccuiickas
poBepoyHast pabora
PeseprubIii ypok. PadoTta ¢ TekcTamu 1mo
59 teme "llocTosIHHBIN dNeKTpuiecKkuil ToK" / bubamorewa LIOK

Bcepoccutiickas npoBepouHast paborta

https://m.edsoo.ru/ff0acdc6
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60

61

62

OmeIT Opcrena. MarHuTHOE 1OJIe
3NEKTPUIECKOTO ToKa MarHuTHoe ToJe
KaTYIIKH C TOKOM

[IpuMeHeHne 3IIEKTPOMArHUTOB B TEXHUKE,
Jlaboparopras pabora "N3y4eHne nericTBus
MarHMTHOTO TIOJIS HA MPOBOHUK C TOKOM"

ONeKTpOoABUraTeNlb MOCTOSIHHOTO TOKA.
HcnonpzoBanue 3iekTpoaBUraTencii B
TEXHUYECKUX YCTPOMCTBaX U Ha TPAHCIOPTE.
Jlabopatopnas pabdora "KoncrpyupoBanue u
M3y4YeHHE paOOThI DIEKTPOIBATATEIS "

0.5

bubmuoreka LIOK
https://m.edsoo.ru/ff0ac1d2

bubmuoreka LIOK
https://m.edsoo.ru/ff0ac74a

bubmuoreka LIOK
https://m.edsoo.ru/ff0ac86¢

63

OmneiTel @apanes. 3aKOH AIEKTPOMAarHUTHOU
naaykuuu. 1Ipasuno Jlenna

64

OnexTporeneparop. CrocoObl MoTyIeHus
AJIEKTPUUECKOW SHEPTUU. DIEKTPOCTAHIIUU
Ha BO300HOBJISIEMbIX HICTOYHUKAX SHEPIUU

65

66

67

IMoaroToBka K KOHTPOJILHOM paboTe Mo Teme
"DeKTpUIeCKHe U MarHUTHBIC SBIICHUS"
KontponbsHas pabota o Teme
"DeKTpUIeCKHe U MarHUTHBIC SBIICHUS"

PeseprubIii ypok. Pabota ¢ TekcTamu 1o
TeMme "TennoBrle ABIeHUS"

bubmunoreka IIOK
https://m.edsoo.ru/ff0acb14

bubmuoreka IIOK
https://m.edsoo.ru/ff0acc5e

68

PesepBHbIii ypok. Pabota ¢ Tekctamu 1o
Teme "MarautHeie SBICHUS"

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

14.5
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9 KJIACC

KoaunuecTBo yacoB

DyIeKTPOHHbBIE N (POBHIE

J:;-)H Tema ypoxa Beero Kontpoabubie | IlpakTuyeckue i[:;‘?eﬂﬂﬂ o0pa3oBaTebHbIE
padoTbI padoThI pecypcehl
| Mexanudeckoe ABWKeHHE. MaTtepuaibHas |
TOYKa
) Cucrema orcuera. OTHOCUTEIEHOCTh ) Bbubaunoreka [JOK
MEXaHUICCKOTO JIBMKCHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE TPAMOJIMHENHOE JBUKEHUE 1 buomiorexa HOK
https://m.edsoo.ru/ff0ad19a
4 HepasHOMepHOE MIPSMOIMHENHOE IBUKEHUE. |
CpenHsis 1 MTHOBEHHAsI CKOPOCTh
5 [IpsmonuHeliHoe paBHOYCKOPEHHOE ) Bu6mmoreka [IOK
IBIDKEHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh NPSIMOIUHEHHOTO
6 PaBHOYCKOpEHHOTO JIBMKeHHS. ["paduk 1
CKOpPOCTH
JlaboparopHas padota "OnpeaeneHue
7 yCKO;)eHHfI) Tene? npu paBHOI})’CiopeHHOM 1 1 bubmioreia LIOK
. " https://m.edsoo.ru/ff0adb18
JIBHOKCHUU 110 HAKJIOHHOM TIOCKOCTH
8 CBo0ojHoe najgenue tei1. OnbiThl ["anuies 1
PaBHOMEpHOE IBIKEHHE IO OKPY>KHOCTH.
9 [Tepuon 5 qaCTHOTa O6paH_[eHI/I$[.p J};HHeﬁHaﬂ u 1 bubmorexa HOK
https://m.edsoo.ru/ff0ael76
YIJIOBasi CKOPOCTH
10 LenTpocTpeMUTENEHOE YCKOPEHNE 1
. bubnmnoreka [HOK
11 IIepBbiit 3akoH HproTOHA. BekTOp CHiibl 1 https-//m.edsoo.ru/f0ac612
12 Bropoii 3akon Hetotona. | Bbub6imoreka [IOK

PaBHOelcTBYIOIIAs cuiia

https://m.edsoo.ru/ff0ae72a
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bubmmoreka [JOK

13 Tperuit 3akoH HeroTona. Cynepno3uius cui https://m.cdsoo.ru/f0ac982
14 Pemrenne 3amay Ha MpuMeHEHHE 3aKOHOB bubmoreka [JOK
Herotona https://m.edsoo.ru/ff0aebbe
Bu6mmoreka LIOK
15 Cna ynpyroeti. axott Iyia https://m.edS(I)_E).ru/fanecaZ
16 Pemenwne 3anad mo teme «Crima ynpyroctm»
17 JlaboparopHas pabora «OnpeneneHue bubmmoreka [HOK
KECTKOCTH TPYKUHBDY https://m.edsoo.ru/ff0ace28
Bu6mmoreka [IOK
18 Ciuma Tperi https://m.edscli).ru/fanﬁ38
19 Pemenue 3anad o teme «Cuia TpeHUD» bubmoreia LIOK
https://m.edsoo.ru/ff0afa26
20 Jlaboparophas pabota "Onpenenenue bubamnoreka [HOK
Kod(dHLIMeHTa TPEHHUS CKONBKEHHS" https://m.edsoo.ru/ff0af8be
71 Pemenue 3amad mo teme "3akoHbl HetoTOHA. bubmmoreka [IOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0atb8e
” Cuna TSXECTH U 3aKOH BCEMUPHOTO bu6imoreka [IOK
TATOTCHUS. Y CKOpEHHE CBOOOIHOTO TaICHHS https://m.edsoo.ru/ff0at044
Ypok-koHpepeHius "[IBMKeHUE T BOKPYT
23 rpaBUTaioHHOrO 1eHTpa (ComHeuHas
cuctema). ["amakTuku"
24 Pemenne 3amau o teme "Cuiia TSHKECTH U Bubnmnorexa [JOK
3aKOH BCEMUPHOT'O TSTOTCHHS" https://m.edsoo.ru/ff0af5{8
)5 [lepBas kocMudeckasi CKOPOCTb. bu6mmotexa [{OK
HesecomocTs 1 nieperpy3ku https://m.edsoo.ru/ff0af33¢c
PaBHOBecue MaTepuaabHON TOUKH.
2 AbcomotHo TBEpAOE Teso. PaBHOBecHe Bbub6imoreka [IOK

TBEPJOTO TEJIA C 3aKPEIVIEHHOW OChIO
BpaieHus. MomeHt cuisl. LlenTp Tsxectn

https://m.edsoo.ru/ff0afe36
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PaBHOBecue MaTepuaiIbHOM TOUKH.
AoGcomroTHO TBEpHOE Teno. PaBHOBecHe

27 TBEPAOrO TeJa C 3aKPEIIEHHON 0ChIO
BpaieHusi. MomeHT cuiibl. LIeHTp TshkecTn
)% Pemenue 3amad mo teMe "MOMEHT CHITBIL. bubmmoreka [JOK
Hentp Tsxect" https://m.edsoo.ru/ff0b02b4
[MoaroroBka K KOHTPOJIBHOM paboTe Mo Teme
29 "M}zxaHI/IquKoe ﬂBEmeHHe. ]§)3aI/1MOI[eI7ICTBHe bubmorexa HOK
" https://m.edsoo.ru/ff0b0408
Ten
Konrtponbnas padora o Teme
30 "MGZHHHCCK(I))C nBrkeHue. BzanmonencTeue bubmmoreta LIOK
" https://m.edsoo.ru/ff0b06ec
Ten
Wmnynsc Tena. Ummynsc cunbl. 3akoH
31 COXpZHCHI/ISI I/IMHyJ'ILZa. Yupyroe u bubamorexa LIOK
= https://m.edsoo.ru/ff0b07fa
HEYIPYTroe B3auMOJICHCTBIE
1 Pemenwne 3agad mo teme "3akoH COXpaHEHUs bubanoreka [HOK
nMITyIIbCca" https://m.edsoo.ru/ff0b096¢
33 VYpoxk-koHpepeHus "PeakTHBHOE NBIKEHHE
B IIPHUpPOJIE U TEXHUKE"
34 Mexanndeckas paboTa ¥ MOIITHOCTh Bubnmorexa LIOK
https://m.edsoo.ru/ff0b0ag4
35 PaGoTa cuitbl TSDKECTH, CHITBI YIPYTOCTH U bubanoreka [HOK
CHWJIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlaGopartophas padora «OnpeneneHue
paboThI CHITBI TPEHUSI ITPH PABHOMEPHOM
36 JBIDKEHHH TeJla [0 TOPU30HTAIBHOM
MTOBEPXHOCTHY
37 CBs13b 3HEpruu u padboTtsl. [loTeHnmanbHas
SHEprus
13 Kunernueckas suneprus. Teopema o bu6mmotexa [IOK

KUHETHYECKOM OHEpPTHUn

https://m.edsoo.ru/ff0b0c32
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39

3aK0H COXpaHEHWS YHEPTUN B MEXaHUKE

Jlaboparopnas pabora «M3y4ueHne 3akoHa bubmoreka [[OK
40
COXpaHCHUS SHEPTHID) https://m.edsoo.ru/ff0bl12fe
41 KonebaTenbHOE IBIXKEHHE U €TI0 bubmuoreka [IOK
XapaKTEPUCTHKH https://m.edsoo.ru/ff0b1858
4 3aryxaromue konebanus. BeiHyKIeHHBIE bubamoreka [HOK
kojebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MatemaTuyeckuil 1 Npy>KMHHBIA MasTHUKU
Ypok-uccienoBanue «3aBUCUMOCTh IIEPHOA
44 KCE)J'I663.HI/II7I ())IT JKECTKOCTHU MPYKUHBI U ﬁaccﬂm bubanorexa LIOK
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparienne sHEPTUA TPU MEXAHUIECKHIX
KOJIeOaHUX
Jlabopatophas pabora «OnpeneneHue
46 qaCTOF;LI Hpneppfo;:[a Kone6afmi;1 MPY>KUHHOTO bubmnorexa LIOK
MATHIKD https://m.edsoo.ru/ff0blaec
Jlaboparopnas padora «[IpoBepka
47 He3aBFI)/1ch/1)ocmpnepHozxa IE)OHeé)aHI/Iﬁ rpy3a bubanorexa LIOK
’ https://m.edsoo.ru/ff0b197a
MTO/IBETIIEHHOTO K HUTH, OT MacChl Ipy3a»
Mexanuueckue BosHbl. CBOICTBa
48 MEXaHU4eCcKux BoOJH. [IpononbHele n Bubnmorexa LIOK
https://m.edsoo.ru/ff0b2 1 fe
MTOTIEPEYHBIE BOJHBI
49 VYpoxk-koHpepeHuus "MexaHHIeCKHEe BOJTHBI
B TBEpAoM Tene. CelicMuyecKkre BOJIHbI"
50 3ByK. PacmpocTpaneHue u oTpakeHHUE 3ByKa
51 Ypoxk-uccienosanue "HabmoaeHue
3aBHCHMOCTH BBICOTHI 3BYKa OT 4aCTOTHI"
59 I'poMKoOCTb 3ByKa U BbICOTA TOHA.
AKyCTUYECKHH PE30HAHC
53 VYpoxk-koHpepeHus "Y nbTpa3ByK U Bbu6immoreka [IOK



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
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https://m.edsoo.ru/ff0b197a
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nH(ppa3ByK B IPUPOJE U TEXHUKE"

[ToaroToBka kK KOHTPOJIBHOM paboTe IO TEME

https://m.edsoo.ru/ff0b23ca

54 "3aKOHBI COXpaHCHHs. MeXxaHNIecKue brbmmorexa LIOK
https://m.edsoo.ru/ff0b25f0
KOJIeOaHUS M BOJIHBI"
KonTposbHas pabora o teme "3akoHbI
55 coxpaHeHHUs1. MexaHndeckne KojacOanus u
BOJHBI"
56 DIEeKTPOMarHUuTHOE TOJIE. Bbubanoreka [JOK
DNEKTPOMarHUTHBIE BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBoMiCcTBa 3JEKTPOMArHUTHBIX BOJIH
Ypok-koHpepenus "[lkana
58 C-)HpeKTpOM:};Hlj/ITHLII)IX BOJIH. Mcronb3oBanue bubamorexa LIOK
. " https://m.edsoo.ru/ff0b2fe6
3JICKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3U
Ypok-uccnenopanue "M3yueHue cBOMCTB
59 BJII)GKTpOMaFI—):I/ITHHX BOJ‘IHyC [IOMOILIBIO bubamorexa LIOK
https://m.edsoo.ru/ff0b2c6c
MoOuIBHOTO TesteoHa"
60 Pemenue 3amaq Ha onpeae\:'neHHe 4acTOTHI U
JUTWHBI DJIEKTPOMAarHUTHOM BOJIHBI
61 OneKTpoMarHuTHasl MpUpPoOJIa CBETA. bu6imoreka [IOK
CkopocTs cBeTa. BonHOBBIE CBOICTBa CBETa https://m.edsoo.ru/ff0b31d0
Hctounuku cBeta. [IpsimonnneitHoe
62 pacrpocTpaHeHuE CBgTa. 3armenus ConHia u bubanorexa LIOK
https://m.edsoo.ru/ff0b3658
JlyHbI
3aKoH oTpakeHUs cBeTa. 3epkaia. Pemienue
63 3amaq H;E)IPHMCHCHHC 3a1<01fa OTpaXKEHUS bubmiorexa LIOK
https://m.edsoo.ru/ff0b38c4
cBeTa
[Ipenommnenue cBeTa. 3aKOH MPEITOMIICHHS bubmuoreka [IOK
64
cBeTa https://m.edsoo.ru/ff0b3aca
65 [TosnHOE BHYTpEHHEE OTpa)XEHHE CBETA. Bbub6imoreka [IOK

Hcnonp30Banne MOHOTO BHYTPEHHETO

https://m.edsoo.ru/ff0b3c5¢c
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OTpaXCHHA B OIITUYCCKUX CBETOBOJAX

JlabopartopHas pabota "HcciaenoBanme
3aBUCHUMOCTH YTJIa MPEIOMIICHHUS] CBETOBOTO

66 Jy4a OT yIJia MaJicHusl Ha TpaHuIe "BO3ayX-
crexyo""
Ypok-koudeperius "Mcmonp3oBanue
67 MOJTHOTO BHYTPEHHETO OTPAKECHUSL:
CBETOBOJIbl, ONTHKOBOJIOKOHHAS CBS3b"
bubnuorexa [IOK
68 JIunzel. OnTHyeckas cuiia JUH3bI hittps://m.edsoo.rw/f0b3f2c
. bubnmoreka IJOK
69 [TocTpoenne n300pakeH B THH3AX https-//m.edsoo.ru/ff0bddda
Jlaboparophas pabora "OnpeneneHue
70 q)oxygﬂorg pachosle u O?ITT/IquKOﬁ CHJIBI bubanorexa LIOK
. https://m.edsoo.ru/ff0b4206
coOuparoteit THH3bI"
VYpoxk-koHbpepenus "OnTudeckue JINH30BbIE bu6mmoreka [IOK
71
puOopsI" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak onTHyeckas cucTeMa. 3peHue bubmoretca LIOK
https://m.edsoo.ru/ff0b4684
73 VYpoxk-kondepenuusa "Aedextsr 3penns. Kak
COXpPaHHUTH 3peHue"
Paznoxenue Genoro cBera B criekTp. OMBITHI
74 Heiorona. Cnoxenue CHEKTpaJII)HI)II)X LIBETOB. bubmorera LIOK
https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceeta
JlaGopatopnas padota "OnbITH 1O
75 Pa3JIOKEHHIO OEITOTO CBETA B CIIEKTP U bubmuoreka [IOK
BOCTIPHATHIO IIBETA MPEIMETOB IIPH UX https://m.edsoo.ru/ff0cOe2a
HaOJI0IeHUH Yepe3 LBETOBbIe QMIBTPHI"
Ypok-npakTukym "BonHoBbIe CBOHCTBa
76 cBeTa: aucnepcus, HHTepdepeHIus 1

mudpakys”
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OmeiTe! Pesepdopaa u mianeTapHas MOACIb

bubmmoreka [JOK

7 aToma https://m.edsoo.ru/ff0c12a8

78 IToctynatel bopa. Mogens aroma bopa

79 HcnyckaHue 1 MOTJIOIIEHHE CBETa aTOMOM. Bu6mmoreka LIOK
KsanTel. JInHeHgaThIe CIIEKTPHI https://m.edsoo.ru/ff0c144c¢

20 Ypok-mipaktakym "HaGmroneHue criekTpos bubmoreka [JOK
HCITyCKaHus" https://m.edsoo.ru/ff0c1550

81 PagnoakTHBHOCTS 1 €€ BUIIBI bubmoreia LIOK

https://m.edsoo.ru/ff0c1672

2 Crpoenne atoMHOTO siipa. HyknonHas Bbubanoreka [IOK
MOJIEJIb https://m.edsoo.ru/ff0c18ac

83 PanuoaktuBHbIe npeBparienus. M3oromns bubmoreia LIOK

https://m.edsoo.ru/ff0clal4

24 Pemenue 3amad o teme: "PagnoakTUBHEIC bubnmoreka IJOK
npeBpameHus” https://m.edsoo.ru/ff0c1b4a

85 [Tepuon moypacmnana

26 VYpoxk-kondpepenuus "PagnoakTuBHbIe bu6imoreka [IOK
W3ITy4eHUs B PUPOJIE, MENUITNHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

27 SnepHble peaknnu. 3aKOHBI COXPaHEHUS bu6imoreka [IOK
3apsA70BOI0 M MaCCOBOTO YHCE https://m.edsoo.ru/ff0c1¢c58

28 DHeprus CBs3M aTOMHBIX sifiep. CBSI3b MacChl bubnuotexa [JOK
Y DHEPTHH https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3anad no teme "SnepHeie peaknyn”

90 Peakuuu cunTes3a u geneHus saep. butmmoreka [IOK
Uctounuku sueprun ConHIa U 3BE3]1 https://m.edsoo.ru/ff0c1e88
VYpoxk-koHpepeHtus " nepHas sHepreTuKa.

91 JleiicTBHA palnOaKTUBHBIX U3TYyYEHUH Ha
YKUBBIE OPraHU3MBI"

9 [MoaroroBka K KOHTPOIBHOH paboTe 1Mo Teme bu6mmotexa [IOK

"DIeKTpOMarHUTHOE TIOJIE.

https://m.edsoo.ru/ff0c223e
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DJIeKTpOMarHuTHBIC BOJIHBI. KBaHTOBBIE
SIBIIEHUS"

KonTtponbsHas pabora 1mo Teme
"DeKTpOMarHuTHOE MOJIe.

93 1
3JeKTpoMarHuTHbIC BOJHBL. KBaHTOBbIC
SIBJICHUS"
94 [ToBTopenue, o6obuIeHue. JlabopaTopHble 1 | Bu6mmoreka LIOK
paboTsI o Kypey "B3aumonetictue Ten" https://m.edsoo.ru/ff0c245a
95 HaoclleeoT};iIIT il, z:jfcfrf:}l:;lie;: e:tlf 6;10 TeMe 1 bubamorexa LIOK
P g s https:/m.edsoo.ru/f0c2572
TermnoBsle poLecchbl
[NorTOpenue, 06o6IIeHUE. Pemenue BuGmmorexa LIOK
96 pacUYETHBIX U KAYECTBEHHBIX 3a7a4 I10 TEME 1
. https://m.edsoo.ru/ff0c2a22
"KIIJI TerioBeIX aABUraTeeh"
o Ha(z:BTeOpeHI/Ie, Ii):ofcme;me. Pe::e:ne . 1 BuGmorexa LOK
YETHBIX U YCCTBCHHBIX Y I10 TEM
P A https://m.edsoo.ru/ff0c2b30
"KIIJ snexkTpoycTaHOBOK"
[ToBTOpenwue, o6o6meHune. JlaboparopHbie bu6imoreka [IOK
98 1 1
paboThI 1o Kypey "CBeToBbIC ABICHUS" https://m.edsoo.ru/ff0c2¢52
[ToBTOpenue, 0606menne. Pabora ¢ Tekctamu bubmmoreka [JOK
99 1
1o Teme "3aKOHBI COXpaHEHUs B MeXaHHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0606menne. Pabora ¢ Tekctamu ) bubmmoreka [IOK
o teMe "Koinebanusa u BoiHb!" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o6o6mIeHne. Pabora ¢ Tekcramu | bubnmnoreka [HOK
o Teme "CBeTOBbIE SIBIICHHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0606menne. Pabora ¢ TekctamMu 1
no teme "KBanTtoBas u snepHas ¢puzuka'
OBIIEE KOJIMYECTBO YACOB I10 102 27

[TPOT'PAMME



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




IPOBEPSIEMBIE ITPE/METHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJjbTarTa

1.1

1.2

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOI NPOrpPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHus

HCIOJIb30BAaTh U3YUCHHBIC ITIOHATUS

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPaKTCPHBIX CBOWCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAaHHOC (1)I/ISI/II-IGCKO€ SIBJICHUC

1.3

pacrio3HaBaTh IPOSIBIICHHME M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 33/7a4yy B y4eOHYIO, BBLACIATDH

CylIecTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUN

1.4

ONKCHIBaTh H3Y4YCHHBIE CBOHCTBA Tel M (U3HYECKHE SIBJICHMUS,
UCTONb3ysd (U3MYECKHe BEIMYMHBI, INPU ONHCAHUU TMPABUIIBHO
TpakToBaThb (U3UYECKUH CMBICI MCIONb3YyEMbIX BEJIMYUH, HX
0003HaueHMsI ¥ €AMHULBI (PU3MUECKUX BEITHMUUH, HAXOIUTH (HOPMYJIbI,
CBA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIUYMHY C JIPYTHMMH
BEIMYMHAMHU,  CTPOUTH  TpapUKHd  H3YUYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEJIMYNH

1.5

1.6

XapaKTEepU30BaTh CBOMCTBA Tel, (pU3MUYECKUE SBICHUS U TPOIECCHI,
WCIIOJIb3ySl H3YYEHHBIE 3aKOHBI, IPU OTOM JaBaTh CJIIOBECHYIO
(GOpMYITUPOBKY 3aKOHa H  3alHMChIBaTh €r0 MaTeMaTU4YeCcKoe

BBIPAXKCHUC

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLIECCHl U CBOMCTBA Tell, B TOM
YuClI€ W B KOHTEKCTE€ CHUTyallMd IPaKTHKO-OPUEHTUPOBAHHOTO
XapaKTepa: BbIABIATh IPUYUHHO-CICACTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHne u3 1 — 2 JOruyeckux miarop ¢ omopoid Ha 1 — 2
U3yYEHHBIX CBOMCTBA (PM3NYECKHUX SBICHHUH, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMECPHOCTH

1.7

pemiath pacyéTHbie 3a1aud B 1 — 2 nelCTBUSI, UCIIONB3Ysl 3aKOHBI U

dbopMyIibl, cBs3bIBaIONINE (PM3MUECKHE BETMYMHBI: HA OCHOBE aHAN3a




1.8

1.9

YCJIOBHS 3aJayd  3alUChIBaTh KpPATKOE YCIOBUE, TMOJCTABISTH
buznyeckue BeIMYMHBI B POPMYJIIbI U IPOBOIUTH PAcU&Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HEOOXOAUMEBIEC JIJISl PEUICHUS 3ajad, OIICHUBATh

PEATUCTUYHOCTH MOJTYYECHHON (PU3UYECKON BETUUMHBI

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIU
(¢u3MUeCKUX METOJOB, B ONHCAHWU HCCIEJOBAHUS  BBIACIATH
mpoBepsieMoe  MpEANnoiokeHue  (TUHoTesy),  pasiuyarb |
MHTEPIPETHPOBATh TOJyYEHHBIH pe3yJbTaT, HAXOIUTh OIIMOKH B

XO0J€ oIibITa, ACJIaTh BEIBOJEI I10 €I'0 pE€3yjibTaTaM

MPOBOAMTH OIBITHl MO HAOMIOAEHUI0 (UBNYECKUX SBICHUA WU
GuU3MYECKUX  CBOWCTB  Tel:  (opMynaupoBaTh  IPOBEpsieMbIC
MPENNONIOKeHNUs, coOupaTh  YCTAaHOBKY M3  IPEAJIOKEHHOTO

000pyTOBaHUs, 3aMCHIBATH X0/ OTBITa U (POPMYIIUPOBATH BHIBOJIBI

1.10

BBITIOJIHSITh TPSIMBIE M3MEPEHUs C HCIOJIb30BAaHHUEM aHAJIOTOBBIX U
u(ppoBBIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUS MPUOOPOB € yU4ETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.12

OPOBOJUTH  MCCJIEJOBAHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYMHBl OT JIPyrOMl C HCIOJb30BAHUEM MPSAMBIX HW3MEPECHHN,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEOHOIO MCCIEIOBaHUSA, COOMPAThH
YCTAHOBKY M BBIIIOJIHATH U3MEPEHMS, CIEAYs IPEITI0KEHHOMY ILIaHY,
(buKCUpOBaTh pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3UYECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOJINIl U TPaQUKOB, A€TaTh BBIBOIBI

10 pe3yJibTaTaM HUCCICAOBAHUA

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIerys
MPeJIOKEHHOW MHCTPYKIUU: MPU BBINOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY U BBIUHUCIATH 3HAYEHHE HMCKOMOMU

BCJIMYNHBI

1.13

1.14

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

71a0opaTOpHBIM 000pyI0BaHUEM

yKa3plBaTh MPHUHIMIBI  JACHCTBUS TPUOOPOB U TEXHUUYECKUX
YCTPOWCTB, XapaKTepHU30BaTh TPUHIIMIBI JEUCTBUS H3YYCHHBIX
npruOOpOB M TEXHUYECKHX YCTPOWCTB C TOMOIIBI0 UX OMHCAHHS,
UCIIONIb3YSl 3HAHUS O CBOMCTBAX  (PU3WYECKUX  SBJIECHUN U

HeoOXouMbIe (PM3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

OPUBOAUTH TpPHUMEPHl (HAXOAWTh HMHGOPMAIMIO O MPHUMEPAX)




1.16

1.17

1.18

MPAKTUYECKOTO UCIIOIB30BAHUS (PU3NYECKUX 3HAHUU B MOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalleHHH ¢
npruOOpaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

CO6J'IIOI[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B Opr}I(aIOHlefl cpeac

OCYUIECTBIISITh OTOOP MCTOYHUKOB MHGpoOpManuu B ceTd MHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS Pa3IUYHbIX HCTOYHUKOB
BBIJICJIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEYMBOW HIIU

MOET OBITh HEJOCTOBEPHOI

UCIIOJIb30BAaTh npu BBIIIOJIHCHUH yueOHBIX 3alaHui
HAy4YHOINOMNYJIAPHYIO  JIUTEpaTypy  (U3NYECKOrO0  COAEpIKaHMUS,
CIIpaBOYHBIC MaTepuallbl, pecypcbl cetu HHrepHer, Bnanersb
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMaLUU

W3 OJHOM 3HAKOBOM CHCTEMBI B APYTryro

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcCHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIUU (PUINIECKOTO
COJIep’KaHusl, B TOM YHCIe MyONUYHO JIeJaTh KPaTKue COOOIICHUS O
pe3yibTaTax IMPOEKTOB WM YUYEOHBIX HCCIEIOBAHUM, TPU HSTOM
IPaMOTHO HCIOJIb30BaTh W3YUYEHHBIH MNOHSATUHHBIN anmapar Kypca

(GU3HKH, CONPOBOKIAThH BHICTYIJIEHUE MPE3EHTaLluEe

1.19

8 KVIACC

IIPpU BBIITOJIHCHUU y‘le6HBIX IIPOCKTOB U I/ICCJ'IC,[[OBaHI/II\/'I pacnpeacissiTh
0053aHHOCTH B rpynmne B COOTBETCTBHUH C ITOCTABJICHHBIMHA 3aJja4aMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATH
COOCTBEHHBIH BKJIaa B  JACATCIBHOCTL  TI'PYIINbI, BBbICTPAMBATH
KOMMYHHUKATHBHOC BSaHMOHeﬁCTBHC, YUUThIBAA MHCHUC

OKPY’KaFOIIIX

Kon
NpoBepPsieMoro
pe3yjabTarta

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'O 00111er0 00pa30BaHus

HUCII0JIBb30BaTh IIOHATHUA

1.2

pa3jinvdaTthb SBJCHUA IO OMHCAHUIO HUX XaApPAKTCPHBIX CBOMCTB U Ha

OCHOBE OIIBITOB, IEMOHCTPUPYIONIUX JAHHOE (PU3NUECKOE SBICHHE




1.3

1.4

1.5

pacrio3HaBaTh TPOSIBIICHHE M3YYCHHBIX (PU3MUECKUX SBICHUHA B
OKpY’KalolleM MHpE, B TOM 4YHuClIe (U3UYECKUe SBICHUS B MPUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33734y B Y4eOHYIO, BBIACTATH

CYILIECTBEHHbIE CBOICTBA (MIpU3HAKU) GUZNYECKUX SABICHUN

ONKCBHIBATh H3yYEHHbIE CBOWCTBA Tel U (PU3MUECKUE SBIIEHUS,
UCTIONB3ys (U3WYECKHE BEIMYUHBI, TNPH ONHCAHWUU TPABUIIBHO
TPAaKTOBaTb  (PU3MYECKHII  CMBICT  HCHOJB3YEMBIX  BEJIMYHMH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUYECKUX BEITMYMH, HAXOTUTH (hOPMYIIHI,
CBA3BIBAIOIME JIAaHHYIO (U3MUYECKYI0 BEJIMYHMHY C JIPYTUMH
BEIMYMHAMH, CTPOUTH TpapuKHd  HM3YYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/I‘IGCKI/IX BCJINYHNH

XapaKTCPHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUS W IIPOLCCCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU O3TOM JOaBaTb CJIOBCCHYIO
(1)OpMy.]'II/Ip0BKy 3dKOHa H  3alluCbiBaTb €ro MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

OOBSICHATH (PU3MYECKHE MPOIECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyalUHd IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JIOTMYECKHX IIaroB C TIOMOIIbIO | — 2 M3y4EHHBIX CBOWCTBA

(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

1.8

pemiath pacyéTHble 3al1auu B 2 — 3 NEHCTBHUSI, UCIONb3Ysl 3aKOHBI U
(dhopMyIIbl, CBS3BIBAIOIINE (DU3NUYECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3a/1a4 3aIIUChIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JAHHBIX I pelIeHMs] 3a7aud, BbIOMpaThb 3aKOHbI U (HOPMYIIbI,
HEOOXOUMBIC Ui €€ PEIIeHUs, MPOBOAUTHh Pacd€Thl M CPABHUBATH
MOJIydeHHOE 3HadeHWe (U3MYECKOM BEJIMYMHBI C HW3BECTHBIMU

JaHHBIMH

pacCrio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO pCHIUTHL IIPpU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MCTOOO0B, UCITIOJIB3YS OIMMUCAHUEC UCCICAOBAaHNA, BEIACIIATH
MMPOBEPACMOC IMPCAINOJIOKCHUC, OLCHUBATH IIPABUJIIBHOCTH IIOpsSAAKa

MMPOBEACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOIBI

1.9

MPOBOJUTH OMBITHI TI0 HAOMIOACHWIO (DU3MUYECKUX SIBICHUNA WIIH
¢u3mueckux  CBOMCTB  Tel:  (opMynupoBaTh  MpOBEpsieMble
NPEANIONIOKEHUS,, COOMpaTh  YCTAaHOBKY M3  INPEUIOKCHHOTO

000pyI0BaHMUs1, OMUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BBIBOIBI




1.10

BBITIOJIHSATH TPSMbIE HM3MEPEHUsI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U AATYUKOB (PU3MUECKUX BEIMYUH, CPABHUBAThH PE3yJILTAThI

U3MEpPEHU ¢ yI€TOM 3a1aHHOHN a0COIFOTHOM MOTPENTHOCTH

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrOM C HCIOJB30BAHUEM MPSMBIX H3MEPCHUMN:
IUIAHUPOBATh HCCIEIOBAHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpeHus, ciexys  IpeUIOKEHHOMY  IJIaHy, (uKcupoBaTh
pe3yabTaThl MOJYYSHHON 3aBHCHMOCTH B BHJE TAONHIl U TPaduKOB,

ACJIaTh BBIBOAKI 110 PE3YyJIbTaTaM UCCICA0OBaHUA

OPOBOJIUTh  KOCBEHHbIE  H3MEPEHUs  (U3NYECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clelys. IpPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE

BCJIMYNHBbI

1.13

1.14

1.15

1.16

1.17

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH IHpu  paboTe ¢

71a060paTOPHBIM 000PyI0BaHUEM

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YyYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMCAHUSA, HCIOJIb3Ys
3HaHHA O CBOMCTBaX (PU3MUYECKUX SBICHMM U HEOOXOJIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

pacro3HaBaTh IPOCTHIE TEXHUYECKHUE YCTPOMCTBA U U3MEPUTEIBHBIC
prOOpPbI IO CXeMaM M CXEMaTUYHbIM PUCYHKAM, COCTABIIATH CXEMBI
JNIEKTPUYECKUX LENed C IOCIEAOBATEIBHBIM W IapallIe/IbHBIM
COCIVHEHUEM  JJIEMEHTOB, pa3iuyas yCIOBHbIE 0003HAa4YEHUs
JJIEMEHTOB DJIEKTPUYECKUX LIECTIEH

OPUBOAUTH TpHUMEPHl (HAXOAWTh MHGOPMAIMIO O MPHUMEPAX)
MPAKTUYECKOTO UCIIOIBb30BAHUS (PU3NYECKUX 3HAHUHN B MOBCEIHEBHOM
KHU3HU Juid  o0ecriedeHHss O€30macHOCTH TpU  OoOpallleHHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTUYCCKOTO IOBCICHUA B OKp}/)KaIOH_[eﬁ cpeae

OCYILECTBIISATh MOMCK MHPOPMALUU (PU3UUECKOTO COEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IYTEM CpPAaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLIETATh HH(POPMALUIO, KOTOpas

SBIISIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

UCIIOJIb30BAaTh MpPH  BBHIMOJIHEHUMHM Y4YEOHBIX 3aJaHUN  Hay4HO-

HOMYJIIPHYIO JINTEPATypy (U3NYECKOTO COACp)KaHUs, CIPaBOYHbIC




Marepuayibl, pecypcbl cetu  VHTEepHeT; BiaAeTh OpPUEMAMH
KOHCIIEKTUPOBaHHUS TEKCTa, nmpeoOpa3zoBaHus WHGOPMAIMU U3 OJIHOM

3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

1.20

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHMS,
0000mas wHGOPMANMIO M3 HECKOJIBKMX HCTOYHHUKOB (PU3UUYECKOTO
COJICp)KaHUsl, B TOM 4YHUCJIEC NYOIMYHO MPEACTABIATh PE3YJIbTATHI
MPOCKTHOM WJIM HCCJIENOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YYCHHBIM MOHATUWHBIA amnmapar Kypca

(bu3UKH, COMPOBOXKIATH BHICTYIJICHUE MPE3eHTallueH

IIPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M UCCIENOBAHUN (PU3NYECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKIIaJ] B JEATENbHOCTb TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE€  B3aWMMOJICMCTBHE,  MpPOSABISIA  TOTOBHOCTh

pazpemiaTb KOHQIUKTHI

9 KVIACC

Kona
MPOBEPAEMOro
pe3yJbTarTa

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06p830BaTeJ'lI)HOI7I nmporpaMmbl OCHOBHOI'O 001ero 06p33OBaHI/IH

1.1

HCIIOJIB30BATh U3YUCHHBIC ITIOHATUS

1.2

pa3jinvdaTrhb SABJICHUA 10 OMHNCAHUIO HUX XapAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIINX JAHHOC (I)I/ISI/I‘-IGCKOC SABJICHUC

1.3

1.4

pacro3HaBaTh NpPOSBICHHE W3YYEHHBIX (U3UYECKUX SBJIEHUN B
OKpY’KalollleM MHpe, B TOM 4Yucie (U3NYECKUe SBICHHUS B MPHUPOIE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3aauy B YYEOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) GUBUUECKUX SBICHUN

OMHCHIBATh H3YYCHHBIE CBONCTBA Ten M (DU3MYECKHE SBJICHHUS,
UCTIONB3Ysl  (DM3WYECKHe BEIUYHMHBI, TPH ONHCAHWH IPABUIHHO
TPakTOBaTh  (U3MYECKUI  CMBICA  HCMOJB3yeMBIX  BEIWYHH,
0003HaYCHHS U €AMHUIIBI (PU3HYECKUX BEITUYMH, HAXOIUTh (hOPMYJIBI,
CBS3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIUYHHY C JIPYTHMH

BEJIMYMHAMHU, CTPOUTh  TIpaUKd  HM3YyUYEHHBIX  3aBUCHMOCTEH




(bU3HYECKUX BETUINH

1.5

1.6

1.7

1.8

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHUE SIBICHUS H TIPOIICCCHI,
UCIIONIb3YSl HW3YYEHHbIE 3aKOHBI, MPU ITOM JaBaTh CJIOBECHYIO
GOpMyJIMPOBKY 3aKOHa W 3alHChIBaTh €r0  MaTeMaTH4YeCKOe

BBIPpA)KCHUEC

OOBSICHATH (PU3HYECKHE MTPOLECCHl M CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IPaKTUKO-OPUEHTHUPOBAHHOIO  XapakKTepa:
BBISIBJIATh [IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOrMYEeCKHX IIaroB C MOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA

(1)I/ISI/I‘IGCKI/IX HBHeHHﬁ, (1)I/ISI/I‘ICCKI/IX 3daKOHa HUJIM 3aKOHOMCPHOCTH

pemiate pacuéTHble 3aJauu (omuparoniyecs Ha cucremMy u3z 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBS3BIBAIOIINEC
dbusznueckue BETUYMHBI: Ha OCHOBE aHallu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEAOCTAIOIINE WU
M30BITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U (OPMYJIIbI, HEOOXOIUMBIE
JUISL pelieHusl, MPOBOJIUTH PAacyYEThl U OLICHUBATh PEATUCTUYHOCTD

MOJIYUYCHHOT' O 3HAaUCHUA (bI/I3I/I‘-IeCKOI7I BCIIMYHHBI

pacrio3sHaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh HpPU HMOMOIIU
(bu3MYECKUX METOJIOB, MCIOJb3Ysl ONMCAHUE HCCIIEA0BAHUS, BBIACIAThH
IIPOBEPSEMOE TPEIIIOIOKEHUE, OLICHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIICOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yJbTaThl HAOIIOCHHI U OIIBITOB

1.9

1.10

MPOBOJUTH OMBITHI TI0 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
(U3MYECKUX CBOMCTB TeNl: CAMOCTOSITENIbHO COOMpPaTh YCTaHOBKY W3
n30BITOYHOTO Habopa 00OpyAOBaHUS, OMHCHIBATH XOJ OMNbITA U €ro

pe3yabTaThl, (GOPMYIUPOBATH BHIBOIBI

IPOBOJUTh MpPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE HW3MEpsIeMOr BeTWYHHBI ((POKYyCHOE
paccTosiHue cobOuparomieil JuH3bI), 000CHOBBIBaTH BBHIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYUH C
UCIIOJIb30BAaHUEM MPSIMBIX M3MEPEHUMN: IIaHUPOBATH HCCIEI0BAHUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTAaHOBKY, (PUKCUPOBATH PE3yJIbTATHI
MOJTy4eHHOW 3aBHCHUMOCTH (DU3MYECKUX BEIUYMH B BHJAC TaOIHIH

rpaduKoB, nenaTh BHIBOJIBI 110 pe3ybTaTaM UCCIETOBAHUS




1.12

OPOBOJIUTh  KOCBEHHBIE  W3MEPEHHs  (U3MYECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHHs], COOUPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, Clenys MpeaJoKEHHOW HHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEJIMYUMHBI M aHAIU3UPOBATh IOJyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

1.14

coOmonaTh MpaBWja TEXHUKUM OezomacHOcTH TpH  pabore ¢

n1abopaTOpHBIM 000PYI0BaHUEM

pasinyaTh OCHOBHBIE INPHU3HAKK WM3YYEHHBIX (PU3MUECKUX MOJEIeH:
MaTepHaibHask TOYKa, a0COIIOTHO TBEPIOE TEIO, TOYCUHBIH UCTOYHHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

1.16

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HX OINMCAHMS, HCIOJIb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHUA W HEOOXOIUMBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

UCIIOJIb30BAaTh CXEMbl M  CXEMAaTUYHbIE PHUCYHKH H3YUYEHHBIX
TEXHUUYECKUX YCTPOICTB, M3MEPHUTEIBHBIX npubopoB U
TEXHOJOTMYECKHUX IPOLIECCOB MPHU PEUICHUH Y4YeOHO-IPaKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JUIsl MOCTPOEHHS N300paKEHUH B MIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HWHPOPMALMIO O TPUMEPAX)
MPAKTUYECKOTO UCIIONIb30BaHUS (PU3NYECKUX 3HAHUUN B MOBCETHEBHOM
KU3HU i1 oOecnedeHus: Oe30MacHOCTH TpU  OOpalieHuH ¢
npruOopaMu U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHS 3I0POBbS U

coOII0ICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJIEHUS B OKpY Karollen cpee

1.18

OCYHIECTBIISATh MOUCK MHPOPMAIUN (PU3MUECKOTO COAECpPKAHUS B CETH
WutepHer, caMocTosSTeNnbHO (OpPMYIHpPYsl IOMCKOBBIA  3aIpoc,
HAaXOAWTh IyTH  OMNpENEJeHHUs]  JTOCTOBEPHOCTH  IOJyUYEHHOM
uHpOpMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTENIBHBIX

HUCTOYHUKOB

1.19

UCIIONIb30BaTh IPH  BBHIMOJIHEHMM YYEOHBIX 3a/JaHUi  Hay4HO-
HOMYJISIPHYIO JINTEPaTypy (U3NYECKOrO COAEp)KaHUs, CIIPaBOYHbIC
MmaTepuansl, pecypcsl cethu MHTepHeT; BiageTb NpuUEMaMu
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMAIUUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO




1.20

co3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE HH(pOpMAllUM M3 HECKOJbKUX HCTOYHHUKOB (U3UUECKOrO
COJepKaHus, MyOJMYHO TPEACTABIATH PE3yJIbTaThl MPOSKTHOW HIU
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPU  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYECHHBIN TOHATUNHBIN anmnapar u3y4aeMoro paszaeia
(GU3uMKN U CONPOBOXKIATh BBICTYIUIGHHWE IPE3CHTalUed ¢ yd4EéToM

O0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUH YYEOHBIX NMPOEKTOB M UCCIEIOBAaHUNA (PU3NUECKUX
IPOLIECCOB paclpenessTh 00A3aHHOCTU B IPyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaTb  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  T'OTOBHOCTH

pa3pemaTth KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
pa3neia

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTBHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA

1.1

®uszuka — Hayka O Ipupoje. SIBieHus npUpPOABL.
dusnyeckue SBICHUA: MEXAHUYECKUE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

@dusnueckue BenWuUHBL.  V3MepeHne — QuU3MUECKUX
BenuuuH.  Pusnueckue  npubopsl.  [lorpemHocTs

U3MepeHuil. MexxayHapoiHasi CUCTEMA €IMHUIL

1.3

1.4

1.5

EcTtecTBeHHOHAy4yHBI METOJ| MO3HAHHUA: HAOJIOJEHUE,
IIOCTAaHOBKA HAay4YHOI'O BOIIPOCA, BBIABUKCHHE TUIIOTE3,
OKCIIEPUMEHT 10 TMPOBEpPKE TUIMOTE3, OOBSICHEHHE

Ha6moz[aeMor O SABJICHUSA
Omnucanue (I)I/I3I/I‘-ICCKI/IX SIBIICHUI C HOMOIIBIO MOAEIEH

[TpakTueckue pabOThI:

HiHPar##Hl3Mepenre pacCTOSTHUN.
#HiParf##l3mepenue o0bEMa JKUIKOCTH M TBEPAOIO
Tena.

#H#HPar###Onpeenienre pa3MepoB MajIbIX TE.
#iHParf##l3Mepenne  TeMmreparypbl NpU  TIOMOILHU

KHUIKOCTHOTO TEPMOMETPA U 1aTYMKA TEMIIEPATy bl

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEILIECTBA

2.1

#H##Par###CTtpoenre BelecTBa: aTOMbl U MOJICKYJIBI, X
pasMepbl.  OmBITHI,  JTOKa3bIBAIOIIUE  JAMCKPETHOE

CTPOCHUE BCUICCTBA

2.2

HH##Par#Ht]lBrokeane  dactuiy  BemectBa.  CBSA3b
CKOPOCTH  ABWXKEHHUS  YacCTHI[ C  TEMIepaTypoOu.

BbpoynoBckoe nmxenue, nuddysus

23

B3anmoaeiicTBre 4acTUIl BEIIECTBA: IPUTSHKEHUE U

OTTAJIKMBAaHHC




HiH#Parf##ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHE

ra3oB, JKUJIKOCTeH W TBEPABIX (KPUCTAJUIMYECKUX) TEJl.

24 B3anMoCBs3bp MeXAy CBOMCTBAMU BELIECTB B PA3HBIX
arperaTHpIX COCTOSHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM

2.5 OCO0eHHOCTH arperaTHbIX COCTOSIHUN BOJIBI
[TpakTuyeckue pabOTHI:
#H##Par###OLeHKa guamMeTpa aToMa METOJOM PsiioB (C
UCTOJIb30BaHueM (GoTorpaduii).

2.6 H#HAP ar###ONBITEH o HAOII0ICHUIO TEIJI0BOTO

pacIIMpEeHHs Ta30B.
HHHPar###ONBITEl 10 OOHAPYXKEHHIO JCHCTBHSI CHII

MOJIEKYJIIPHOTO TPUTSKEHUS

JIBVDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuueckoe JBUKCHHE. PaBHOMepHOE u
' HEpaBHOMEPHOE JIBUKCHUE
HH#HPar##H#CKopoCTb. Cpennsis CKOpPOCTb npu
3.2 HEpaBHOMEPHOM JBIDKEHHH. Pacdyér myTw u BpeMeHH
JIBUKCHUS
SIBnenune uHepuuu. 3akoH uHepuuu. B3aumoneincTBue
33 TeJI KaK NMPUYMHA W3MEHEHMs CKOPOCTH JBMXKEHUS Tell.
Macca kak Mepa UHEpPTHOCTH Teja
34 ###Par### InorHocTe BemecTBa. CBA3b IUIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B elMHUIle 00BbEMa BellecTBa
3.5 Cuna xak XxapakTepUCTHKA B3aUMOICUCTBUS TE
36 Cuna ympyroctu u 3akoH ['yka. M3mepenue cuibl c
' MOMOIIbIO JMHAMOMETpA
37 Hi#HPar###sIBnenue tiaroreHus u cuia Tsokectu. Cuiia
' TSKECTH Ha Jpyrux miaHerax. Bec Tema. HeBecomocTh
18 Cuna tpenus. TpeHue CKOJNbXKEHUS U TPEHHUE MOKOS.
' Tpenue B mpupojie ¥ TEXHUKE
39 #Hi#HParf##Crio)keHne CWJI, HaIlpaBJIEHHBIX 110 OJHOU
' npsMoid. PaBHoIeliCTBYIO1IAs CUIT
3.10 [TpakTrueckue paboTHI:




3.11

3.12

OnpeneneHue CKOPOCTHM PaBHOMEPHOTO  JBM)KEHHUS
(wrapuka B OKMJKOCTH, MOJEJIU  3JIEKTPUYECKOro
aBTromMoOmWIss u Tak ganee). OmnpeneneHue cpemHen
CKOpOCTH CKOJIBXEHUS Opycka WM IIapuka 110
HAKJIOHHOM  IuiocKkocTH. OnpeneneHue  IUIOTHOCTH
TBEPJIOTO Tela. OnblITHI, JIEMOHCTPHPYIOILUE
3aBHCHUMOCTh pacTshKeHUs (aedopMaruu) MmpyXHHBI OT
OPUIOKEHHOW  cuiibl.  ONBITBI, JAEMOHCTPUPYIOLIUE
3aBUCUMOCTb CHJIbl TPEHUSI CKOJIBKEHHUS OT Beca Teja U

XapaKTepa COIMPHUKACAOIUXCs HOBerHOCTCﬁ

dusnuecKkue sBICHNS B IPUPOAE: NPUMEPHI IBHKEHUS C
Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW W HEXWBOW IPUPOJE,

HeﬁCTBHC CHJIBI TPCHUA B IIPUPOAC U TCXHUKE

Texuuueckue YCTpOﬁCTBaI JAUHAMOMCTP, IHOAIIHUITHUKHN

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

HaBnenue TtBEpaoro tena. CrnocoObl yMEHbBIIEHUS U

+ YBEITUYECHUS TABICHUS
47 JlaBnenue raza. 3aBUCUMOCTD JIaBIIEHUS ra3a OT 00bEMa,
' TEeMITepaTyphl
43 [lepenava naByieHust TBEPABIMH TEIAMH, KUAKOCTIMHU U
' razamu. 3akoH [lackans. [lHeBMaTH4YeCKrE MaIIMHBI
3aBUCHUMOCTh  JAaBJICHUS JKUJKOCTH OT  TIIyOWHBI.
4.4 IMuapocratudeckuit mapagokc. CooOIIAONTHECS COCYIBI.
['mppaBnuyeckre MEXaHU3MBI
AtMmocdepa 3emnu u atmochepHoe naBienue. [IpudanHb
45 CyIIECTBOBaHUS BO3AYIIHOW 00010ukn 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JABJICHUS OT
BBICOTHI HAJ] YDOBHEM MOPSI
46 W3mepenune armocdepHoro npapneHus. [Ipubopsl ans
' U3MepeHHs aTMOC(HEPHOro AaBJICHUS
[eiicTBue XUAKOCTM M Ta3a HAa NOTPYKEHHOE B HUX
4.7 Teno. BelTankuparomas (apxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3gyxomnnaBanue




4.9

[TpakTuyeckue paboOTHI:

HccrnenoBanne 3aBHCUMOCTH Beca Tela B BOJE OT
00béMa TOTpYKEHHOH B IKMIKOCTb YacTH Tela.
OmnpeneneHre BhITAIKMBAIONIECH CUJIbI, TEHCTBYIOIIECH Ha
Teno,  MOrpy>k€HHOE B  JKMAKOCTb.  [IpoBepka
HE3aBHUCUMOCTU BBITAJIKUBAIOUIEH CHUJIbI, JEHCTBYIOLICH
Ha TEJIO B JKUAKOCTH, OT Macchl Tela. OIBITHI,
JIEMOHCTPUPYIOIIUE  3aBUCUMOCTh  BBITAJIKUBAIOLIECH
CHJIBI, ACUCTBYIOIIEH Ha TENO B XKHJIKOCTH, OT 00bEMa
MOTPY>KEHHOM B JKUJIKOCTh YAaCTHU TeJa U OT IJIOTHOCTHU
JKUIKOCTH. Konctpyupoanue apeoMmeTrpa 15 R)0%
KOHCTPYMPOBAHHE  JIOAKM M  OmlpeAelieHHe €€

rPy30M0ABEMHOCTH

4.10

du3nyeckue SABJICHUA B npupoae: BIIMSIHHUC
aTMOC(I)epHOI‘O JaBJICHHA Ha JKHUBOM OpraHu3Mm, IJIaBaHUC

pBIO

4.11

TexHuueckue yCTpOWCTBA: COOOILAIOIIMECS COCYIBI,
YCTPOMCTBO BOJONPOBOJA, TI'MAPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPILIHEBOM Hacoc,

apeoMmeTp

PABOTA, MOITHOCTD, DOHEPT'UA

5.1 Mexanudeckas pabora
5.2 MexaHudueckass MOIIHOCTh
53 [Ipocthle MeXaHW3MBI: pbluar, OJOK, HaKJIOHHas
' I0CcKOCTh. [IpaBuiio paBHOBECUS pblyara
54 [TpumeHeHue paBuia PaBHOBECHUS pbldara K OJI0OKy
«3omotoe  mpaBwio»  MexaHWku.  Koaddumment
5.5 ITOJIE3HOTO NEeNUCTBUA MEXaHU3MOB. IIpoctsie
MEXaHU3MBI B OBITY U TEXHHUKE
5.6 [ToTeHManbHas SHEPTrUM TeJa, MOJHATOrO HaJ 3eMIIER
5.7 Kunernueckas sneprus
53 [Tonnas MexaHwdeckass 3HEprusi. 3aKOH H3MEHEHUS U
' COXpaHEHHUS MEXaHUYECKOU IHEPTUU
59 [TpakTuyeckue paboOTHI:




#H#HPar#Ht#Onpenenene paboOThl CWIBI TPEHHS TPU
pPaBHOMEPHOM JBM)KCHHU Tella 10 TOPU3OHTAIBHOMI
noBepxHoctu. MccnenoBaHue ycioBHMl  paBHOBeCHUs
peryara. HMsamepenue KIIJI HakgoOHHON TIJIOCKOCTH.

N3yuenue 3aKoHa COXpaHEHUs MEXaHUYECKOM YHEPTrUuu

duznyeckue SIBICHUS B npupoac: pbHaru B TCJIC

5.10
YeJIoBeKa
TexHuueckue YCTpOMCTBA: pblYar, TMOJBUXHBIA U
5.11 HETOABMKHBIM OJIOKM, HAaKJIOHHAs TJIOCKOCTh, MPOCTHIC
MEXaHHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI COeP:KAHUS
paszena 3JieMeHTAa
TEIUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOXKEHHSI MOJIEKYJISIPHO-KMHETHUECKON
61 TEOpUU CTPOEHMs BemiecTBa. Macca U pa3sMmepbl
' MosieKyd.  OmbIThl, HOJATBEP)KIAIOUIME  OCHOBHbBIE
MOJIOXKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUH
Mopnenn  TBEpAOro, JKUAKOTO W Ta3000pa3HOro
6.2 cocrosiHuil BemiecTBa. Kpucrtamnmueckue u amopdHbie
Tena
OObsicHeHHe CBOWCTB Ta30B, KUIKOCTEH W TBEPIBIX TEI
6 6.3 Ha OCHOBE IIOJIOKEHUH MOJEKYIIPHOKUHETUYECKON
TEOpUU
6.4 CmaunBaHMe M KallWJUISIPHBIE SIBJICHUS
6.5 TemoBoe paciIupeHue U cxxaTue
6.6 Temnepatypa. CBs3b TeMIepaTrypbl €O CKOPOCTBIO
' TEIUIOBOTO JIBUKEHUS YaCTHULL
6.7 Buytpenssist sneprusi. Crioco0bl U3MEHEHHs BHYTPEHHEH
' SHEPIUuu: Terionepeada U CopepiieHue padoThl
6.8 Bunpl Tenonepenaun: TEMIOMPOBOAHOCTh, KOHBEKIIHS,




U3JIy4yeHue

KomuuectBO  TEMIOTHI. VYnenbHas  TEIIOEMKOCTH

6.9
BElIECTBa
TemnmooOMeH u TemIoBO€ paBHOBECHE. YpaBHEHUE
6.10
TETIOBOTO OanaHca
611 [1naBneHue U OTBepAEBaHNE KPUCTAUTMYECKUX BEILIECTB.
. VY nenbHas TEmoTa IIaBIeHUS
[TapooOpa3zoBanue u  koHjeHcauus. Vcmapenue.
610 Kunenne. VYnenpHass  Temiora  mapooOpa3OBaHUA.
' 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT aTMOC(EPHOTo
JaBJICHUS
6.13 BnaxHocTh Bo3yxa
6.14 DHeprus TOIIMBaA. Y IeibHas TEII0Ta CrOpaHUs
[MpuHnmmel  paboThl  TerioBbix  aurarenei  KITJ]
6.15 TEIUIOBOTO ABHUTarens. TersaoBble ABUraTeNId U 3alluTa
OKpY KaroIlen cpeJibl
3aKOH COXpaHEHMsI U NIPEBPALLEHUS YJHEPTUH B TEIIJIOBBIX
6.16
poueccax
[IpakTuyeckue paboOTHI:
HH#HPar###ONBITBl IO  OOHApY)KEHUIO JEHCTBUSA  CUII
MOJIEKYJISIPHOTO TPUTSKEHHUSL.
H#HPar###0NpITBl 10 BBIpAIIMBAaHHUIO  KPHUCTAJIOB
ITOBapEHHOM COJIM MUJIM caxapa.
#H#HPartH##OnBITBl  TI0O  HAONIONICGHUIO  TEIUIOBOTO
617 paciIvpeHus ra3oB, )KUJIKOCTEeH U TBEPABIX Tel.

###Par###Onpenenenre naBieHUs BO3IyXa B OautoHE
HITpUIIA.

HHHParf##ONBITHl, JIEMOHCTPUPYIOLIUE 3aBUCHUMOCTh
JaBIIEHUs] BO3JyXa OT ero oObEMa M HarpeBaHHs WU
OXJIQXKICHHSI.

#H##Par### IpoBepka TMNOTE3bl JTMHEWHOW 3aBUCHMOCTH

JUIMHBI ~ CTOJIOMKA JKHJIKOCTH B TEPMOMETPUYECKON




6.18

TpyOKe OT TeMIeparyphbl.

###Par###Habmonenue W3MEHEHUS BHYTpPEHHEH
SHEPTHH Tejla B pe3yJibTaTe TeIuionepeaadn U padoTh
BHCIIHUX CHUIL.

#H#HPar##llccnienoBanue SBJICHUS TEIUNIOOOMEHA IIpH
CMEIIMBAHUU XOJIOAHOM U TOpsUeH BOJIBI.
#H##Par##H#Onpenenenue KOJINYECTBA TEIUIOTHI,
MOJIyYCHHOTO BOJIOM TMpPH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM ITUITHHAPOM.

#H##Par##H#Onpenenenue YAEJIbHOU TEIIOEMKOCTH
BEIIECTBA.

Hi#Par#H##lccnenoBanue npouecca UCapeHusl.
###Par###Onpenenenue  OTHOCHTEIBHONW — BJIAXKHOCTH
BO3/yXa.

#HHHPar###0Onpenenenne yaelbHONW TEIUIOThI IIaBICHUS

JIbaa.

Ouznyeckue SABICHHUS B MPUPOAE: TOBEPXHOCTHOE
HaTSOKEHHE W KaNWUISIPHBIE SBIEHUS B MPHUPOJE,
KpUCTaJUTBI B TIpupoae, u3nydenue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOpPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

TexHu4eckue  yCTpOWMCTBA:  KalWJUIAPBI, MPUMEPHI
HCIIOIb30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIH TEPMOMETD,
JaTYMK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpbI, ICHUXPOMETp, IMapoBas TypOuHa,

ABUTAaTCJIb BHYTPCHHETO CrOPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsi0B
B3aumoneiictBue 3apsokeHHbIX Tell.  3akoH Kyiona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJCHCTBUS 3apsKEHHBIX TN OT
BEJIMYMHBI 3aps10B U PACCTOSHUSI MEXTy TEJIaMH)

73 DnekTpuyeckoe nosie. Hanpssk€HHOCTh AJIEKTPUYECKOTO

noss. lIpyHOUnD Ccyneprno3unuu 3JIEKTPUYECKUX I0JIEH




(Ha KaYECTBEHHOM YpPOBHE)

Hocurenu »snexTpuueckux 3apsaoB. OJIEeMEHTapHbIN

7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IlpoBonHuku n
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
6 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYILIECTBOBAHMUS
' 3JEKTPUUYECKOTO TOKA. ICTOUHHUKYU MOCTOSIHHOTO TOKA
JeiicTBus 3IEKTPUYECKOTO TOKa (TerioBoe,
7.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX U ra3ax
- OnekTpuyeckas uenb. Cuwia Toka. OJIEKTPUUYECKOE
' HaIpsHDKEHUE
=9 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COTIPOTHUBIICHUE BEIIECTBA
7.10 3akoH Oma a1 yyacTka uenu
[TocnenoBarenbHOE W THapajieIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGorta u MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyina — Jlenna
13 DNeKTpUYecKue Lenu U MOTPEeOUTENH SIEKTPUUECKON
' sHepruu B ObITy. KopoTKoe 3aMbIkanme
[TocrossaHble MarHuThHl. B3amMoaencTBUE IMOCTOSTHHBIX
7.14
MarHuTOB
715 MaruuTtHOoe mone. MarHuTHoe Tone 3eMiid M €ro
' 3HaYeHHe IS )KU3HU Ha 3eMIie
716 OmneIT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne PJEKTPOMArHUTOB B TEXHUKE
JleficTBUe MarHUTHOTO TOJIA HA MPOBOJHUK C TOKOM.
17 DNeKTpOABUTATENIb TOCTOSHHOTO TOKa. Vcmomp3oBaHme
' BJIEKTPOJIBUTATENIE B TEXHUYECKHX YCTPOMCTBAX M Ha
TpaHCcIopTe
7.18 OnbiTel  @apaged.  SBieHUE  BIEKTPOMATHUTHOMN




naaykuuu. [Ipasuno Jlenna

DIeKTpOTreHepaTop. CnocoObl MOJTyYEHUS
7.19 AIEKTPUUECKOM SHEPTUH. DNeKTpOCTaHIUU Ha

BO300OHOBJISIEMBIX HCTOYHHKAX YHEPTUU

[IpakTuueckue padbOTHI:

OnbITH 10 HAOTIOJICHUIO JIEKTPU3AIUU TENl WHIYKIIUEH

Y TIPH COMPUKOCHOBECHHH.

HccnemoBanue JEWCTBHS SJCKTPHUSCKOrO IIOJIA  HA

MIPOBOHHUKY ¥ TUIICKTPUKH.

COopka u mpoBepka pabOTHl BJICKTPUUYECKON LIEMH

ITOCTOSIHHOTO TOKa.

W3mepeHue u peryaupoBaHnue CHITbI TOKA.

N3mepenue u perymmpoBaHUe HAMIPSHKCHHUSI.

HccnemoBanne 3aBUCUMOCTH CHITBI TOKA, MIYIIETO Yepe3

PE3UCTOP, OT CONPOTHUBJICHHUS PE3UCTOPA W HANPSHKCHHUS

Ha pe3ucTope.

OIBITHI, JIEMOHCTPHPYIOIIHE 3aBHCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TJIOMIA/IN MTOTIEPEYHOT0 CEUCHUS U MaTepuaa.

IIpoBepka mpaBwila CJHOXEHHS HANpsHKEHUM INpU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia A CHJIbl TOKA MpHU MapajyieIbHOM
coelMHEeHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
NMEKTPUYECKOTO TOKA, HIYLIETO0 4Yepe3 Pe3HUCTop.
OnpeneneHne  MOIIHOCTH — DJIGKTPUYECKOIO  TOKa,
BBIIIEIISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYILIETO YEPE3 JAMIIOUKYy, OT HalpsKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHMUTHOTO B3aUMOJICHCTBUSL TOCTOSHHBIX MAarHUTOB.
W3y4yeHre MarHuTHOTO TMOJIS TOCTOSIHHBIX MarHUTOB MPU
uxX OoO0beAMHEHUM U  pasjeneHud. VccriemoBaHue
JEMCTBUS DJIEKTPUYECKOTO TOKA HA MarHUTHYIO CTPEJIKY.

OneIThl, JEMOHCTPHUPYIOIIME  3aBUCHUMOCTH  CHJIBI




BSaHMOHeﬁCTBHH KaTyllKyu ¢ TOKOM U MarHuTa OT CHJIbI
TOKa MW HaIIpaBJICHHUA TOKa B KaTYyIIKE. HSyquI/Ie

I[CP'ICTBPISI MArduMTHOrO II0JII Ha HPOBOAHHUK C TOKOM.

KoncrpyupoBanue u U3y4YeHue paboThI
JIIEKTPOABUTATEIS. N3smepenne KIIJ
3JEKTPOJIBUTAaTEIbHONM  YCTAHOBKH. OnbIThI o

HUCCICOOBAaHUIO ABJICHUSA 3JICKTpOMaFHPITHOI>'I HHAYKIOUUW:
HCCIIeNOBaHUE M3MCHEHHN 3HAa4YeHUS U HaIrpaBJICHUA

WHAYKIIMOHHOI'O TOKa

7.21

7.22

dusnueckue SBICHUS B TMPUPOJE: DICKTPUUECKHE
SBJICHUS B  arMocdepe, DJICKTPUYECTBO  IKUBBIX
OpPraHM3MOB, MarHUTHOE Moje 3emiu, JApeld MmoICcoB,
POJIb MAarHUTHOTO TOJIA AJIS )KU3HHU Ha 3emiie, MOJspHOe

CHAHUC

TexHuueckue yCTpoicTBa: 3JEKTPOCKON, amIepMerp,
BOJITMETpP, PEOCTAT, CUETUYUK DJIEKTPUUECKON DHEPIUH,
ANEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTelIbHbIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPEIOXPAHUTENHN, DIIEKTPOMATHUT, JJIEKTPOJBUTATEIb

MOCTOAHHOI'O TOKA, FeHEPATOP IMOCTOSAHHOI'O TOKA

9 KIIACC
Kon
Kox anemenra [IpoBepsieMble 21€MEHTHI COAECPHKAHUS
pazznena
MEXAHUWYECKUE SABJIEHUA
Mexanuyeckoe JABWXKEHUE. MarepuanbHas TOYKa.
81 Cucrema orcuéra
9 8.2 OTHOCHUTENBHOCTD MEXAHUYECKOTO IBUKECHUS
8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
#i##Par#H##HepaBHOMEpHOE MPAMOIMHENHOE ABM)KEHHUE.
8.4 CpenHsis M  MIHOBEHHass CKOpPOCTh Tella MpH

HCPpaBHOMCPHOM ABUKXCHUUN




VYckopenue. PaBHOyCKOpEeHHOE MIPSIMOJIMHEMHOE

8.5
JBUKCHHE
8.6 #H##Par###CBoOoqHOE magenue. OnbITe! [ anuies
#HH##Par##HPaBHOMEpHOE JBM)KEHUE 110 OKPYKHOCTH.
8.7 Ilepuon u yacrora oOpamenus. JluneitHas u yrioBas
ckopocTH. LleHTpocTpeMurenbHOe yCKOpeHHe
8.8 [TepBsiii 3akoH HproTOHA
8.9 Bropoii 3akon Herotona
8.10 Tperuii 3akon HeroToHa
8.11 HAHParfH##1 [puHIMI cyneprno3uiuu Ui
8.12 Cuia ynpyroctu. 3akoH ['yka
8 13 ##H#Par###Cuna TpeHHs: cujla TPEHUS CKOJIBKCHHUS,
' CHJIa TPEHUS MTOKOS, IPYTHE BUJIbI TPEHHUS
214 #HHPar###Cuna  TSDKECTM M 3aKOH  BCEMHUPHOTO
' TATOTEHUS. Y CKOpEHUE CBOOOTHOTO MaeHUS
. IBwxkenne  miaaHer  Bokpyr  Comuma.  Ilepsas
515 KocMudeckasi ckopocTb. HeBecomMocTh U nieperpy3ku
PaBHOBecue maTepuanbHON TOUKH. AOGCOIIOTHO TBEPIOE
8.16 oo
. #i##Parf##PaBHOBecHe TBEPIOro Tena € 3aKpeIIEHHON
8.17 OChI0 BpauieHus. MomeHT cuiibl. LleHTp TsxecTn
8.18 Nwmnynbe Tena. I3Menenue ummynbca. IMimynibe cuitbl
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 #H#HPar#H#PeakTuBHOE ABM)KEHUE
8.21 Mexanuueckasi paboTa U MOIIHOCTh
PaGota cun Tsxectd, ynpyroctd, TpeHus. CBs3b
5.22 SHEPTUH U PaObOTHI
5 [loTrenumaneHas oSHeprus Teia, MOAHATOTO  Haj
523 MTOBEPXHOCTHIO 3eMIIH
8.24 [ToreHumanpHas SHEPTUS CKATON IPYKUHBL
g5 ###Par#H##Kunernueckass  sHeprusa.  Teopema o
2 KUHETHUYECKON SHEPTUU
8.26 Hi#H#Par#H##3aKoH COXpaHEHUS! MEXaHUYECKOW SHEPTUU




8.27

8.28

8.29

[IpakTuyeckue pabOTHI:

OmnpeneneHue cpelHel CKOPOCTU CKOJIbKEHHsI Opycka
WIM JIBWJKEHUS IIapuKa [0 HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHue yCKOpeHHUs Tella IPU PaBHOYCKOPEHHOM
JIBIKEHUH 110 HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JIBM)KEHUM 0€3 Ha4yaJIbHOM CKOPOCTH.
IIpoBepka TrUIOTE3BI: €CIM TNPU PaBHOYCKOPEHHOM
JBIDKEHUM 0€3 HadabHOW CKOPOCTU IYTH OTHOCSTCS
KaK psAl HEYETHBIX 4YHCEd, TO COOTBETCTBYIOLIHE
MIPOMEXYTKH BPEMEHU OJIUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS
OT CWUJBl HOpPMaJIbHOTO JdaBieHusa. OrmnpeneneHue
KodpuuMueHTa TpeHHus CcKoubxkeHus. OnpeneneHue
KECTKOCTU MpykuHbl. OmnpexneneHue padOTbl CUIIBI
TPEHUS TIpU PABHOMEPHOM JIBIKEHMM Tejla IO
TOPU3OHTAILHOW TMOBepXHOCTU. OmnpexneneHue padOTHI
CWIBl  yOpPYrocTM  IpuU  TOOBEME  Ipy3a  C
WCIIOJIb30BAHUEM  HEMOJBMKHOIO M MOJBUKHOIO
0JI0KOB

dusnueckue SBJICHUS B NMPHUPOJE: MPUIUBBI U OTJIUBBI,
nBukeHue IuiaHeT COJIHEYHOM CHUCTEMBl, pEeaKTHBHOE
JIBM)KEHUE KUBBIX OPraHU3MOB

TexHuyeckue  ycTpolcTBa:  CHUAOMETP,  JATUUKHU

ITOJIOKEHUS, PACCTOSIHUS M YCKOPEHUs, PaKEThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarensHoe JABMKCHUC. OcHOBHBIC XapaKTCPUCTUKU

21 KOJIeOaHUH: TIePHO/I, YaCTOTa, aMILIUTY 1a
97 Maremarnueckuit 51 MIPYKUHHBIN MasITHUKMU.
' [IpeBparenne sHepruu npu KojaedaTeTbHOM ABMKEHUN
93 3aryxawmue kojeOaHus. BriHYXIeHHBIE KoJeOaHUs.
' Pe3onanc
Mexaandeckre BOJIHEL. CBOMCTBAa MEXaHHYECCKUX BOJIH.
94 [IpogoneHBIE W MONEpeYHBbIE BOJHBI. J[MMHA BOJIHBI U

CKOpOCTH €€ pacrpocTpaHeHHs. MeXaHHYeCKHe BOJHBI B




TBEPJIOM TeJie, CEHCMUYECKHUE BOJTHBI

9.5 3ByK. ['poMKOCTB U BbIcOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Wudpa3Byk u yabTpa3ByK
[IpakTuueckue padbOTHI:
OmpeneneHne  4acTOTBl M Iepuoja  KoJjeOaHuit
MaTeMaTHYECKOT0 MasiTHUKA.
Ompenenenne  4acTOTBl M Iepuojga  KoJjeOaHui
NPY>KMHHOTO MasiTHUKA
97 HccnenoBanne 3aBHCMMOCTH — Iepuoja  KoJjeOaHWi
' MOJBEIIEHHOTO0 K HHUTH Tpy3a OT JJIWHBI HUTH.
HccnenoBanne 3aBHCMMOCTH — Iepuoja  KoJjeOaHUi
NPY)KHHHOTO MasTHUKa OT Macchl rpysa. lIpoBepka
HE3aBHCUMOCTH neproja KoJeOaHmi rpys3a,
MOJIBEIIEHHOTO K HUTH, OT MacChl rpy3a M XECTKOCTH
npy>kuHbl. Vi3mepenne yckopeHus: cB00OTHOTO MaICHHS
dusnueckue SBICHUS B NPUPOZIC: BOCHPHUSITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIIETPSACCHHME, CEHCMUYECKHE BOJIHBI,
IlyHaMH, 9XO
9.9 TexHu4ecKkue yCTpOMCTBA: DXOJOT, HCIIOIb30BAHUE

yJIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

QHCKTpOMaFHI/ITHOG ImoJic. 9J'ICKTpOMaFHI/ITHLIe BOJIHBI.

101 CBoiicTBa dIIEKTPOMArHUTHBIX BOJTH

10.2 [kana 31eKTPOMarHUTHBIX BOJIH

103 DOnekTpoMarauTHas mnpupoaa cera. CKOpPOCTh CBETa.

. BoiHOBBIE CBOMICTBA CBETa
10 [IpakTuueckue padbOTHI:

10.4 N3ydyeHne CBOICTB  JJIEKTPOMAarHUTHBIX BOJH  C
TTOMOIIIbI0 MOOHMIIBHOTO TeledoHa
Ou3nueckue SBICHUS B TPUPOAE: OHOIOTHYECKOE

10.5 neiicTBre BUJUMOTO, yIIbTpadroIeTOBOrO u
PEHTIE€HOBCKOT'O U3ITy4YeHUH

10.6 Texuuueckue yCTpOMCTBA: KCIMOJIb30BAHUE

QJICKTPOMArHUTHLIX BOJIH JJIA COTOBOM CBSI3H




11

CBETOBGBIE ABJIEHUA

11.1 JlyueBas moneinb cBera. ICTOYHUKHM CBETA
11.2 [IpssMOnMHENHOE pacIpOCTPAHEHHUE CBETA
113 Otpaxenue ceta. [lmockoe 3epkano. 3aKOH OTpaXKEHUs
' cBeTa
114 [Ipenomiienne cBera. 3aKOH TMPEJIOMIICHHUS CBETa.
' [losiHOE BHYTpEHHEE OTPaXKEHHUE CBETA
11.5 JIunza. Xop jtyuel B JIUH3E
116 OnTuueckast cuctema ¢oroamnmnapara, MUKPOCKONA U
' TeJecKoIa
117 I'maz kak onruyeckas cucrema. biauzopykoctb u
' JaJIbHO30PKOCTh
18 Pasnoxxenue 6enoro ceera B crektp. OmnbiTel HptoTOHA.
' CrnosxeHue ceKTpaJbHBIX LIBETOB. Jlucrepcus ceeTa
[IpakTuueckue padbOTHI:
#HH#HPar###ccnienoBanue 3aBUCUMOCTH yria
OTpa)XeHHs CBETOBOTO JIy4a OT YIJIa MaJeHHUs.
#HH#HPar##l13yueHne  XapakTepUCTHK  H300paKeHMs
IpeMeTa B IJIOCKOM 3epKalle.
###Parf##lccnenoBanue 3aBUCUMOCTH yria
MIPEJIOMJIEHUSI CBETOBOrO JIyda OT yIJla MaJeHus Ha
119 TPaHULE «BO3yX — CTEKIION.
. ###Par### lonyuenne UW300pakeHU C  TTOMOIIBIO
coOuparoIe JTMH3HI.
###Par###Onpenenenarie  (HOKYCHOTO pacCTOSTHUS U
ONITUYECKOH CHJIBI cCOOMparoIeil TUH3BI.
##HPar#H##ONBITElL IO pa3ioXeHWio Oenoro cBera B
CHEKTP.
H##H#Parf##ONBITHl IO BOCIPUATUIO I[BETa IPEAMETOB
P UX HAOJIIOJEHUH Yepe3 IBETOBbIE (PUIBTPHI
Oduznyeckue sABIeHUS B npupone: 3atMeHus CoiHua u
11.10 JIyHbI, 1[BE€TA TEJN, ONTHYECKHE SIBICHUS B aTMocdepe

(BeT HEOa, pedpakius, paxyra, MUPax)

11.11

Texuuueckue yCTpOICTBA: OYKH, TIEPUCKOII,




(doToanmapar, ONTHYECKUE CBETOBOIBI

12

KBAHTOBBGIE ABJIEHUA
11 OmnbiTel Pezepdopna u 1utanerapHas MOAETb aroma.
' Mogens aroma bopa
122 Hcnyckanue u moriomeHue csera aroMoM. KBaHTHI
' JIunenyaTele CIIEKTPHI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3nyyYeHHs
14 Crpoenne aromHoro sgpa. HykionHas Monens
' aTOMHOTO sapa. M30Tonsl
15 PanuoaxTtuBHble npeBpaiueHus. Ilepuon nomypacnana
' aTOMHBIX S7Ep
126 SnepHple peakuuy. 3aKOHBI COXPAaHEHUsS 3apsiloBOTO U
' MacCOBOI0 YHUCEI
12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
198 Peakuuu cunresa u nenenus saep. McTouHuku sHepruu
' CoJHIa u 3BE3]
12.9 Snepnas osHepreruka. JleiicTBHE  paguOaKTHUBHBIX
' U3JIy4YEHUI Ha )KUBbIE OPraHU3MBbI
[IpakTuyeckue paboOTHI:
HabntoieHne CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB
U3ITy4EHUS.
12.10
HccnenoBanne TpeKoB: M3MEPEHHE SHEPIMU YACTHIIbI
10 TOPMO3HOMY TyTH (110 (poTorpadusim).
N3mepenue paanoaktuBHoro ¢poHa
@dusnyeckue SBICHUS B INPUPOJE: €CTECTBEHHBIN
PaavoOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 paIMOAaKTUBHOE U3JIyYEHHUE IIPUPOJHBIX MHUHEPAJIOB,
NEICTBUE pPAaJUOAKTUBHBIX W3IyYEHUH HaA OpraHU3M
YeJI0BeKa
e Texauueckue YCTpOMCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/IIlyaJ'ILHHﬁ AO3UMETP, KaMepa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanns Ha ocHoBe PI'OC

[Tonnmanue posm  QU3MKM B  HAy4HOM  KapTHMHE  MMHpa;
c(hOpMHUPOBAHHOCTH 0a30BBIX MPEIICTABICHUA O 3aKOHOMEPHOU CBS3H
U II03HABAEMOCTU SIBJICHHW IIPUPOABI, O POJM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeid poau (U3MKH B pPa3BUTHH
€CTECTBEHHbIX HayK, TEXHUKM M TEXHOJIOTHI, 00 3BOJIIOLUU
¢u3NYeCKUX 3HAHUN U MX POJIM B LIEJOCTHOM €CTECTBEHHOHAYYHOMU
KapTHUHE MHUpaA, O BKJIAJAEC POCCUICKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKH, OOBSICHEHHE IPOLIECCOB OKPY’KAIOLIErO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IMOJE), O JBHUKEHUU Kak
crocobe CyIecTBOBaHUsI MaTEPUH, 00 AaTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUSI BeUIlecTBa, O (U3NYECKOH CYIIHOCTU SIBICHUH MPUPOJIBI
(MeXﬂHI/I'-Ie()KI/IX, TCIJIOBBIX, OJOJICKTPOMAarHuTHBIX U KBaHTOBBIX);
YMEHHUE pa3iInyaTh sIBICHU 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIUX TAHHOC (1)I/I3I/I‘~IGCKO€ SIBJICHUC,
YMEHHE paclo3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SIBICHUI
B OKpyXaromieM MHPE, BbBIACIIAA HX CYHICCTBCHHBIC CBOMCTBaA

(mpu3HaKH)

Brnanenue ocHoOBamMu MOHSTUHHOIO anmapara U CHUMBOJHYECKOIO
s3bIKa (PM3UKHU U WCIOJB30BaHUE WX ISl pelieHHs] y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKHE SBICHHUS H

MponeCChl, UCIIOJIb3YA (I)YHJIaMeHTaHBHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHUe OIMCHIBATh HN3YUYCHHBIC CBOICTBA TEII U (pI/I3I/ILICCKI/Ie SABJICHUA,

HCIIONB3YS (PU3UIECKHE BETUIHHBI

Bnamenne ocCHOBaMHM METOJIOB HAyYHOTO IIO3HAHHUA C Y4YETOM
coOuIo/IeH s MpaBUil O€30MacHOro Tpyna: HaOoIeHHEe (PU3NIECKUX
SBJICHUMN:

YMEHHE CaMOCTOSITENIbHO COOMpPATh HKCHEPUMEHTANIbHYIO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpYZOBaHUS MO MHCTPYKLHUH, OMUCBHIBATH XOJ
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYJIUPOBATH BBIBOIbI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHUH (PU3MUECKUX BEITHUUNH:
yYMEHHE IUIAaHUPOBAaTh HM3MEPEHHs, CaMOCTOATEIBHO COOUpPATh
DKCIIEPUMEHTAIBHYI0  YCTaHOBKY 110 MHCTPYKLMM, BBIYHUCIATH
3HAYCHUE BEJIIMYMHBl U AHAIM3UPOBATh IIOJyYEHHBIE PE3YJIBTAThl C
y4E€TOM 3aJaHHOU MOIPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUI;
IIPOBEJCHUE  HECIOXKHBIX  DKCICPUMEHTAJIBHBIX  HCCIICJOBAHMIA;
CaMOCTOSITENIFHO ~ cOOMpaTh HKCHEPUMEHTAJIBHYIO yCTAaHOBKY U
IIPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKUUH,  IPEICTaBIATH
MIOJIy4YE€HHbIE 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUAE TaOIUL U
rpaMKoOB, yUUTHIBATh IOTPEIIHOCTH, JIENIaTh BHIBOJIBI IO PE3YJIbTaTaM

HUCCICI0BaHUA

[Tonumanue  XapakTepHBIX  CBOMCTB  (PU3MUYECKUX  MOJeNel
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IJAHETapHas MOJENIb aroma,
HYKJIOHHasi MOJIeJIb aTOMHOTO si/ipa) U yMEHHUE NPUMEHATh UX IS

00BbSICHEHUS (PU3UUECKUX MPOIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
4yucjlie U B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIISITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha M3yUeHHbIE CBOIMCTBA (PU3NUECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN

YMenue pemath pacu€THble 3amaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTONB3ysSd 3aKOHbl W (OpPMYJIbI, CBSI3bIBAIOIIUE  (PU3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alUCHIBATh KPAaTKOE YCIOBUE 3aJayH,
BBISIBJISITH HEJOCTAIOUINE JaHHbIE, BbIOUpATh 3aKOHBI U (OPMYIIBI,
HEoOXoIuMBbIe ISl €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
MMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTHL IIOJTYYCHHOI'O
3Ha4YeHUsl (PU3NYECKON BEIWYHMHBI; YMEHHUE ONpPEIeNATh Pa3MEPHOCTb

¢bu3nYeCcKOil BETNYNHBI, TOTYYEHHON PU PEeIIEHUH 3a1auu

VYMeHHe XapakTepu3OBaTh IPUHLMINBI  JACHCTBUS TEXHUYECKUX
YCTPOWCTB, B TOM 4YHCJIe OBITOBBIX NPHOOPOB, M MPOMBIIIJICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 10 UX ONUCAHUIO, UCIIONb3Ys 3HAHUSA O

CBOWCTBaX (U3MYECKUX SBICHUA M HEoOXOoauMble (PHU3MUECKUe




3aKOHOMEPHOCTH
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YMeHue UCHoJib30BaTh 3HAHUS O (U3MYECKHX SBICHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpU
oOpamiennd ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
yCTpOMCTBAMH, COXpPaHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTUYECKOTO0 TOBEACHHUS B OKpYXKalolled cpene; MOHMMAaHUE
HEOOXOAMMOCTH TPUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OnelT 1oMCKa, NpeoOpa3oBaHUs M IPEACTaBICHUS HHPOpMaLUU
(GU3MYEeCKOro CcoAep)KaHusl C MCIOJIb30BaHHEM HH(POPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TE€XHOJIOTUH; YMEHHUE OLIEHUBATh JOCTOBEPHOCTH
HOJYyYeHHON MH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  MHCIIOJIb30BaTh  IpU
BBINOJIHEHUH YYEOHBIX 3a/JaHUil HAy4HO-TIOMYJISIPHYIO JIUTEpaTypy
(GU3UYECKOT0 COJIEp)KaHUs, CIIPAaBOYHbIE MaTepuajbl, PECYpPChl CETU
WntepHer; BnajaeHue 0a30BbIMM  HaBbIKaMHU  IpeoOpa3oBaHUs
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMbI B JAPYTYIO; YMEHHE
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U YCTHBIE COOOIIEHHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Koxa

1.1

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
MEXAHUWYECKUE ABJIEHUA

Mexanuueckoe JBukeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.

OTHOCHUTENHLHOCTD JABWXKCHUA

PaBHOMepHOE U HepaBHOMepHOe nBuxkeHHe. CpenHsis ckopocTh. Popmyna st

1.2 BBIYUCIICHHSI CPEeTHEH CKopocTu: v = S/t
PaBHOMepHOE NPSIMOJMHEHHOE NBIKCHHE. 3aBUCUMOCTh KOODIHMHATHI TEJa OT
BpPEMEHU B CIy4ae PaBHOMEPHOTO MPSIMOJIMHEHHOTO TBUKCHUS:
L3 (1) =x,+vt
I'padmkn 3aBHUCUMOCTH OT BpPEMEHH Ui MPOEKIHWU CKOPOCTH, IPOCKIHH
HepeMeIleH s, MyTH, KOOPIWHATHl NP PABHOMEPHOM IPSIMOJUHEHHOM
JIBIDKCHU U
3aBUCUMOCTh KOOPAWHATHI Tella OT BPEMEHHM B Cllydyae pPaBHOYCKOPEHHOTO
HIPSMOJIMHEHHOTO JIBUKEHUS:
2
Su(f) =vo, *f+ay* ;
2
@opMynbl JUIs MPOEKLUUHU TMEepeMEelIeHUs, MPOEKIMU CKOPOCTH M TPOEKLUU
YCKOPEHHS TIPU PAaBHOYCKOPEHHOM MPSMOJIMHEWHOM JBMKEHUH:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
['paduiky 3aBUCUMOCTH OT BpPEMEHH [UISI TPOCKIMH YCKOPEHHS, TPOCKIINU
CKOPOCTH, TNPOEKIMH TMEpPEeMEIIeHUsl, KOOPJIUHATHI TpU PABHOYCKOPEHHOM
IPSMOJIMHEHHOM JBHKCHUH
CBoboxnoe nagenue. PopmyJbl, ONUCHIBAIOIINE CBOOOJHOE MAagCHHUE Tena I10
1.5 BEPTHKAIN (JBIDKEHHE Tella BHU3 WM BBEPX OTHOCHUTEIBHO ITOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTH OT BpPEMEHH ISl TPOEKUUH YCKOPEHHS,




1.6

NPOCKIIMM CKOPOCTH M KOOPAMHATHI TpPU CBOOOJHOM TMAACHUM Tejla 110
BEPTUKAIIN
CKOpOoCTh PaBHOMEPHOrO JBHKEHHsI Tejaa MO OKpYyKHOcTU. Hampasienue
CKOPOCTH.

Qopmyna g BBIYUCICHUS CKOPOCTH dYepe3 paJuyC OKPYXKHOCTU U MEPHOL

oOpareHus:
2nR
L=
T

LentpocTpeMutenbHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTEIBHOIO

YCKOpPCHUH. (DopMyna JJIs1 BBIYUCIICHUA YCKOPCHUA:

1.7

1.8
1.9

1.10

Macca. I110THOCTB BemiecTBa. CDOpMYJ'Ia JJI BBIYUCIICHHUA TTIJIOTHOCTH:

_m
v

Cuna — BekTopHas ¢pusudeckas BennunHa. CloKeHue Cui
SIBnenue nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TEJla U BEKTOpa CHIIbI, IEHCTBYIOIIEN Ha

TCII0

1.11

Bzaumopericteue Ten. Tperuit 3akoH HeroToHa:

Fry=-Fi

1.12

Tpenue nokos U TpeHue ckoibxkeHus. Gopmyna 1 BHIYUCICHUS MOJTYJIS CUIIBI

TPCHUS CKOJILXKXCHUA:




F_=u-N

1.13

Hedopmaruss Ttenma. Ynpyrue u Heynpyrue aegopmanuu. 3aKOH yHpYyrou

nedhopmaruu (3akon ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHoe TArOTEHHE. 3aKOH BCCMUPHOTI'O TAT'OTCHUSA:

my -M,
F=g L1 _2%
R
Cuiia TsbkecTd. Y CKOpeHUe CBOOOIHOTO TaJCHUSI.
®opmyna assi BBIYUCICHUSI CUJIBI TSKECTHU BOIHM3M MoBepXHOCTH 3emnu: F = mg.
JBmxenue manet BOokpyr Comnina. [lepBas kocMuueckast CKOpOCTb.

HesecomocTs u neperpysku
Hmnynbc Tena — BeKTopHas pu3ndeckasi BeIMYMHa.
=m0

HNmnynsc cucremsl Ten. U3Menenne ummnyibea. IMIynbe cuibl

1.16

1.17

3aKkoH COXpPaHCHUSA UMITYJIbCA JJI SaMKHYTOfI CUCTCMBI TCJI.
D=nyU; i, =const
PeakTuBHOE NBUXKEHUE

Mexann4geckas pa60Ta. cDOI)M}’J'IEI JJI1 BBIYMCIICHUA pa6OTBI CHIJIBI:

A=F5ooscx

Mexannueckass MOIITHOCTD:

=24
I

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. GDopMlea JJI1 BBIYMCIICHU A

KMHETUYECKON YHEPIUH:

HE)E
Ey ="

Teopema o kuHeTHueckou sHeprun. opMyra AJis1 BEIYUCIEHUS MOTEHIIMAIbHOU




SHCPTrUU TCJia, MOAHATOIO

Haxa 3eMIIEN:

E,=mgh

Mexanuyeckas dSHEeprus:

E=E;.+E ?

119 3aKOH COXpaHEHUsI MEXaHUYECKOM 3Heprun. Dopmyiia Jjisi 3aKOHA COXPaHEHUS
MEXaHUYECKOM SHEPruu B OTCYTCTBHE CUJI TpeHUs: £ = const.
[IpeBpamenne MexaHUIECKOW YHEPTUH IPU HATUIHH CHJIBI TPCHUS.
[TpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.

Poryar. MowmenT cunbl: M - Fl.
YcnoBue paBHOBeCHUS pblyara:
M +M +..=0
1.20
[TonBu>kHBIN 1 HenoABWKHBIN 0110ku. KII/] mpocThIX MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[aBiienue TBEpIOTO TENA.
®dopmyna amsi BEIYUCICHUSI TaBJICHHs TBEPIOTO Tena:
_F
P= G

191 JaBnenue raza. ATMocdepHoe TaBieHue.

' lMuppocratudeckoe qaBieHUE BHYTPHU KHUIKOCTH.
dopmyia i1 BEIYUCIICHUS JTABJICHHUS BHYTPH KUJIKOCTH:
P=P+Dy,

1.22 3akoH [lackans. ['mapaBnuueckuii npecc
3akoH Apxumena. Popmysia ISl ONPEACICHUS] BBITAIKUBAIOIIECH CHUJIBI,
NENCTBYIOIIEH Ha TeJOo, TOTPYKEHHOE B )KUIKOCTh HIIU Ta3:

1.23

F_jlm_ =pgV

Ycnosue ninaBanus Tena. [1naBanue CYJO0B 1 BO3AYXOIJIAaBAHUC




1.24

1.25

Mexannueckue KonebaHus. AMIUIMTYNA, NEpUOJ W YacToTa KoJjeOaHWil.

®dopmyiia, CBSI3bIBAIOIIAs YACTOTY U MEPHO] KOJICOAHUIA:

MaremaTuyeckuii M MNPYXUHHBIA MasTHUKU. [IpeBpailieHue sHEpruu mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaroiue kosnebanus. BeiHyx1eHHbIEe KoneOanus. Pezonanc

1.27

1.28

Mexanundeckre BOJHBI. [IpoAoJibHBIE M TOINEPEYHBbIE BOJIHBL. [[MHa BOJHBI U

CKOPOCTB paClpOCTpaHCHUS BOJIHDI:

h=v-T

3By1(. FPOMKOCTL M BBICOTA 3BYKa. OTpa)KeHI/Ie SBYKOBOﬁ BOJIHBI Ha I'paHUIC

IBYyX cpell. IHppa3ByK U ylIbTpa3BykK

1.29

1.30

IIpaxmuueckue pabomul

W3mepenune cpenHedl IUIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBL; >KECTKOCTH
NpPY>XUHBL, KOA((UIIMEHTa TPEHUS CKOJIbKCHUsS; pabOThl CHJIBI TPEHHS, CHUIIBI
YIOPYTOCTH; CPeJHEeH CKOPOCTH JBHXKEHHs OpycKa MO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHHs Opycka Npu JABM)KEHUHM [0 HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoAa KoieOaHUIl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Iepuojaa
KoJIeOaHUH NPY>KUHHOT'O MasiTHUKA; MOMEHTA CHJIbI, ACHCTBYIOIIEr0 Ha pblyar;
paboThl CWJIBI YIPYTOCTH IpPU MOABEME TIpy3a C MOMOIIBIO HEMOABHKHOIO
6510Ka; pabOTHI CUJIBI YIPYTOCTH IPU NOAbEME IPy3a C MOMOIIbIO MOABHKHOTO
OJ0Ka.

HccnenoBaHue 3aBUCUMOCTH apXMMEAOBOM CHIIBI OT 00BbEMa MOrpyKEHHOU
YacCTH TeJla U OT IUIOTHOCTH >KUJAKOCTH; HE3aBUCHMOCTH BBITAIKMBAIOIIEH CHIIbI
OT MAcChbl TeJa; CUIbI TPEHUS CKOJIBKEHUS OT CUJIBI HOPMAJIbHOTO JAABJICHUS U OT
pOJia MOBEPXHOCTH; CWJIBI YNPYTOCTH, BO3HHMKAKOIIEH B MPYXKHUHE, OT CTEIECHH
negopMaluu MpYKHUHBI, YCKOPEHUs1 OpycKa OT yIJla HaKJIOHA HAaIlPaBISIONICH;
nepuoja (4acToThbl) KoysieOaHU HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MepHoja
KoJIeOaHUH MPYKMHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;
UCCJIEIOBAaHUE HE3aBHUCHUMOCTH IepHoJa KoJieOaHMI HUTSHOTO MasTHHUKA OT
Macchl rpysa. IIpoBepka ycinoBust paBHOBecUs pplyara

Qusuueckue sA6leHUs 6 npupode: TPUMEPBHl ABWKEHUS C Pa3IMUHBIMU

CKOPOCTSAMU B )KMBOW M HEKUBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TCXHUKC, TMPUIHMBbBI W OTIUBBI, JABUKXCHUC TIJIIAHCT CoaHeyHon CHUCTCMBEI,




PEaKTHUBHOE JIBI>KEHHE >KUBBIX OPraHU3MOB, PbIYarv B TEJE YeJIOBEKa, BIMSHUE
atMoc(epHOro HaBiieHHsS Ha KUBOM OpraHu3M, IUIABaHHE PbHIO, BOCIPHUSTHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHHUC, ceiicMUYecKue BOJIHBI, YHaMH, 5X0

Texnuueckue ycmpoﬁcmea: CIIUAOMCTP, AATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPC€HHA, IOUHAMOMETpP, IMOAIIMWIIHMKH, PAKEThI, pbIyar, HO,HBPI)KHBII;'I n

HGHOI[BH)I(Hblﬁ 6HOKI/I, HAKJIOHHAA IIJIOCKOCTb, IMPOCTBIC MCXAaHU3MbI B 6LITy,

131 COOOMIAIONIMECs COCY/Abl, YCTPOWCTBO BOJONPOBOJIA, THAPABIMYECKHHN TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMEeTp, 3XOJIOT,
WCITOJIb30BAaHUE YJIBTPa3ByKa B OBITY U TEXHUKE

2 TEIIJIOBBIE SIBJIEHU
OcHOBHBIE  TIOJIOKEHUSI  MOJICKYJISPHO-KMHETUYECKOM  TEOpUU  CTPOCHHS

2.1 BerecTBa. Mojienu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUHN BEIECTBA.
Kpucranmmaeckue u amopdHbie Tena

25 JBwxkenue wyactur BemiecTBa. CBsS3b CKOPOCTH JABWKEHUS YacTHI[ C

' Temmneparypoil. bpoynosckoe aBmxenue, 1uddysus

2.3 CMmauyuBaHue Y KalWJUISIPHBIC SIBIICHUS

24 TennoBoe pacIIMpEeHHE U CxKATUE

2.5 TermmoBoe paBHOBECUE

6 Buytpennsist sHeprus. PaGora u Teruonepenavya Kak CHOCOObl HM3MEHEHHS

' BHYTPEHHEHN YHEPTrUn

2.7 Buapl Tenonepenaun: TEIIONPOBOIHOCTh, KOHBEKITUS, U3TyUYCHHE
HarpeBanue wu oxnaxaeHue Ten. KoaumdecTBO  TEIOTHL. Y IeNbHas
TEIIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUs SHEPrUU B TEIUIOBBIX IMpoOIEeccax. YPaBHEHUE TEIJIOBOTO
OayaHca:

2.9
QO +0, +..=0
Ucnapenne u xonaeHcanusi. M3mMeHeHuE BHYTpPEHHEH SHEPrUM B IpOLIECCE

510 WCTIapeHusi M KOHJACHcanuu. KWIeHWe JKHIKOCTH. YIelbHas TeIioTa

' napooOpa3oBanus: L = O/m

2.11 Brnaxnocts Bo3myxa




2.12

2.13

2.14

2.15

IInaBnenue wu kpucrasmsauus. I3MeHeHWe BHYTpEHHEW DHEpPrUM IIpU

IJIABJICHUHU U KpUCTAJIJIM3allH. YI[CJ'II)HaH TCIJIOTA I1JIaBJICHUA

,_0

m

BHYTpCHHHH OHEPIYsA CropaHus TOILIMBA. Y,Z[CJ'II)HaH TEIJIOTA CrOpaHus TOILIIMBA:
q=0/m

[Tpuniumne! padoTe! TermaoBsix apurareneid. KI1J[ TermoBoro apurarens

Ipaxmuuyeckue pabomul

H3mepenue yaenbHOM TEINIOEMKOCTH METaUIMYECKOro LWIMHJIPA; KOJIMYECTBA
TEIUIOTHI, MOJyYeHHOTO BOJOW KOMHATHOM TeMmIeparypbl (QUKCUPOBAHHOM
Macchl, B KOTOPYK ONYIIEH HAarperbli UWIUHIP; KOJIUYECTBA TEIUIOTHI,
OT/JIAHHOT'O HArpeThbiM LMJIMHIPOM, MOCIE OINYCKaHHUsS €ro B BOJY KOMHATHOU
TEMIEpPaTypbl; OTHOCUTEIIBHOM BJIAXHOCTU BO3AYXa; YIEIbHOW TEILIOTHI
IJIaBJIEHUs Jbpja. MccinenoBaHue UM3MEHEHMs TEMIIEpAaTypbl  BOABI  IPU
pa3JIMYHBIX YCIOBUAX; SBICHUS TEMJI0OOMEHA MPU CMEUIMBAHUHU XOJOTHOU M

ropsiuei BOJbI; MpoIecca UCTIapEeHUs

2.16

Dusuueckue sA61eHUA 8 npupode.‘ MOBEPXHOCTHOC HATSXKCHUC W KaAITUJIIAPHBIC
SABJICHUS B MPHUPOAC, KPUCTAJUIBI B HIPUPOALC, UITYUCHUC COJ'IHI_Ia, 3aMCpP3aHnC

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHNE POCHI, TYMaHa, HHEsl, CHera

2.17

3.1
32
33

Texnuueckue ycmpoticmea: KalWUIAPBI, IPAMEPBI UCIIOJIb30BaHUS KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEpATypbl, TEPMOC, CUCTEMA OTOILICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBasi TypOWHa, BUraTellb BHYTPEHHETO

CrOpaHHus
OJIEKTPOMAT'HUTHBIE SABJIEHUA
Onexkrpuszanus Teil. J[Ba BUa 3JEKTPUUECKUX 3apsiioB
B3aumonelicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

34

3.5

Onektpruueckoe mnone. Hanpsok€HHocTh  3nekTpuueckoro mnoiid.  [IpuHnmn
CYIIEPIIO3UIINH JIEKTPUUYECKHUX T0JIeH (Ha KayeCTBEHHOM YPOBHE)
Hocurenn osnexkrpuyeckux 3apsgoB. /[lelicTBHE DJIEKTPUYECKOrO MO Ha

aeKTpuyecKue 3apsiabl. [[poBOIHUKN U AUDTIEKTPUKHU

3.6

[TocTosiHHBIN AIEKTpUYECKU TOK. JlecTBUS 3neKTprudyeckoro Toka. Cuiia Toka.




Hanpsxenue.
I=q/t,U=A/4

DJIeKTPUYECKOE CONPOTUBIICHUE. Y ICTBHOE AIEKTPUIECKOE COIIPOTUBIICHHE:

3.7 R =pl/S
13 3akon OMa ayis yuacTka aiekrpudeckoit nenu: [ = U/R
ITocnenoBarennbHOE COEIMHEHNUE POBOIHUKOB:
I =I,.U=U+U,; R=R,+R,
1 1 1 2
3.9 [TapannenbHOE cOeAMHEHHE TPOBOIHUKOB PAaBHOTO COITPOTUBIICHHUS:
U =U;:I=1+I; Rz%.
CMelniaHHbIe COSTMHEHUS TPOBOTHUKOB
3.10 PaGota u momHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akon J[xoyns — Jlenma:
3.11 O=I"R-t
310 OneiT Opcrena. MarHuTHOE IMOJie OPSIMOTO MPOBOJHHUKA C TOKOM. JIMHMM
MarHUTHOW MHIYKIIMH
313 MarautHoe 1oOJIE IIOCTOSHHOIO MarHuta. B3anMoOIEeNWCTBUE ITOCTOSHHEIX
MarHuToB
3.14 JlelicTBME MarHMTHOTO TOJIS1 HA POBOJHUK C TOKOM
3.15 OnbiTel @apajnes. SABneHne 35eKTpoMariuTHoM nHAyKuu. [Ipasumno Jlenna
Ilpakmuueckue pabomol
H3mepeHne  2IEKTPUYECKOrO  CONPOTHUBIICEHHS  PE3UCTOpPA;  MOIIHOCTH
AJIEKTPUIECKOTO TOKA; PaOOTHI DJIEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIONIETO B IPOBOJHUKE

(pe3ucTopsl, TaMIIouKa), OT HANPSKEHHs] Ha KOHIIAX MPOBOJHHUKA; 3aBUCUMOCTHU
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHHUKA, IUIOMIA/IA €r0 MOMEPEYHOr0 CEUEHUS U

YACJIBHOT'O COIIPOTUBJIICHUA.




HpOBepKa nmpasujia sl 3JICKTPUUCCKOI'O HAIPAKCHHA IMPU MOCICAOBATCIIBHOM
COCIMHCHHUHN IIPOBOAHUKOB, IIpaBWJia IJId CHJbI SJICKTPUYCCKOrO TOKa IIpH

napajuieJIbHOM COCIMHEHUU ITPOBOJHUKOB (PE3UCTOPHI U JTAMITOUKA)

Qusuueckue A6NeHUs 6 Npupoode: BIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 3JICKTPUYECTBO JKMBBIX OPraHU3MOB, MAarHUTHOE IMOJIe 3eMIIH, JIpeid MOITOCOB,
pOJIb MAarHUTHOTO TIOJIS 17151 "KU3HU HA 3eMJle, MOJSIPHOE CUSHUE
Texnuueckue ycmpouicmea: 3JIEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTarT,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTesIbHbIE ANIEKTPONPUOOpPHI (mpumepsr), ANEKTPUYECKUE
MPEIOXPAHUTENH, OSJICKTPOMArHuT, OJIJIEKTPOJBUTATENlb MOCTOSHHOTO TOKAa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DnekTpoMarHuTHbIe BOJHEIL. [lIkana s5ekTpoMarHuTHRIX BOTH
3.20 JlyueBast moniens cBeta. [IpsimonnHeitHOe pacipocTpaHEeHHE CBETa
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus ceera
304 Jlunza. Xoxa nyueit B nuH3e. DOKycHOE paccTosiHUE JIMH3BL. OnTuyeckas cuia
. muu3el: D = 1/F
3.25 I'ma3 xak ontuueckas cucrema. OnTHYECKUE TPUOOPHI
Ipaxmuuyeckue pabomul
##HtPar#H#H#l13mepeHrne ONTHYECKON CHIIBI coOuparomiel JUH3bI, (OKYCHOTO
paccTosiHusL coOuparolei JTUH3BI (TI0 CBOMCTBY paBEeHCTBA pa3MepOB MPEAMETa U
M300pakeHHs, Korja MpeaMeT PacrloyiokeH B JBOWHOM (OKyce), MoKa3aTels
3.26 MPEJIOMJIEHUS CTEKJIA.
###Par### ccnenoBanue CBOWCTBA M300pa)KEHUsI, MOJYYEHHOTO C TTOMOIIBIO
coOuparomiell JTHH3bI, W3MEHEHUs (OKYCHOTO DPACCTOSIHHSI JBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJia TIPEJIOMJIEHUS CBETOBOTO Jyda OT yrjia TMaJeHus Ha
TPaHUIIE «BO3IYyX — CTEKIIO»
397 Qu3zuueckue seneHus 6 npupode. 3arMmenuss Comnna u JlyHbI, 1BeTa Teu,
. onTHYECKHE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoucmea: OUYKHM, TEPUCKOIN, QoToanmapaT, ONTHYECKUE
. CBETOBOJIbI
4 KBAHTOBBIE ABJIEHUA
4.1 PagnoaktuBHOCTh. AJb(da-, Oeta-, ramma-u3nyudeHus. Peakiun anbda-u Oera-




pacnazia

4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-dactui. [Lnanerapuas Moens aToma

4.3 CocraB aromHoro spa. M3oronst

4.4 [Tepuoa nmonypacnajga aTOMHBIX siEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MacCCOBOT'O UUCEN
Qusuueckue Ae6neHUs 6 npupode. €CTECTBEHHBIM paJMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIyud, PAJUOAKTUBHOE W3JIyYEHHUE MPUPOJHBIX MUHEPAJIOB,
JieicTBUE paJiMOaKTUBHbBIX U3IyUCHUH Ha OPraHU3M YeloBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, UHIUBUYaJIbHBIN J03UMETpP, Kamepa

BunbcoHa, anepHas sHEpreTuka




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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