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NOACHUTEJIBHAS 3AIINCKA

[Iporpamma o ¢u3mKe Ha ypOBHE OCHOBHOTO O0LIEro 00pa3oBaHMs COCTABIICHA HA OCHOBE

MOJIOKEHUH W TpeOOBaHWM K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTenbHOM mporpammel, mnpeacraBieHHbx B I'OC 000, a Takke ¢ y4érom ¢eaepalibHOM
paboueii mporpammMbl BocnuTaHus W Kounenium npermopaBanusi ydeOHoro mnpeamera «®Duzmka» u
paboueli porpaMMbl BOCITUTAHUS IIIKOJIBI.

ConepkaHue mporpaMMbl Mo (U3MKE HaNpaBIeHO Ha (OPMUPOBAHHE ECTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYYalOIMXCsl M OpraHu3alfio H3ydeHHWs (U3MKM Ha JeITelbHOCTHOH OcHOBe. B
mporpaMMe 1o (pU3MKe YYHUTBHIBAIOTCS BO3MOKHOCTH y4eOHOTrO MpeaMeTa B peasM3alid TpeOOBaHUI
OI'OC OO0 K mmaHUpyeMbIM JIMYHOCTHBIM W METalpeIMETHBIM pe3yibTaTaM OOyUeHHS, a TaKKe
MEKIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIEro
00pa3oBaHusl.

[Iporpamma mo ¢u3uKe ycTaHaBIMBAET paclpe/eleHne yueOHOro Marepuana 1o rogaM o0ydeHwHst
(mo kjaccam), mpeuiaraer MPUMEPHYIO TOCIEe0BATeNbHOCTh M3Y4eHHs TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COJIEPIKaHMUs M yUETe BO3PACTHBIX OCOOCHHOCTEH 00y4atOIINXCS.

[IporpamMma 1o Qu3mnke pa3paboTaHa C LENbIO OKa3aHUS METOJMUYECKON IOMOIIM YYHUTENIO0 B
CO3JJaHUM pabouell MPOrpaMMsbl o Y4eOHOMY TpeIMETY.

dusuka SBISETCS CUCTEMOOOPA3YIONUM JIJIi  €CTECTBEHHOHAYUYHBIX YYEOHBIX IPEIMETOB,
MTOCKOJIbKY (PU3UUECKUE 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUH, U3yYaeMbIX XUMHUEH, ONOJIOTHEH,
acTpOHOMMEH | (HU3WYECKOH reorpaduel, BHOCHT BKJIaJ B €CTECTBEHHOHAyUYHYH) KapTHHY MHUpA,
MpeaocTaBisier Hauboee sICHbIe 00pa3ibl MPUMEHEHN HAYYHOTO METOJla MO3HaHWsA, TO €CTh crocola
IIOJIYYEHHSI IOCTOBEPHBIX 3HAHUI O MUPE.

OjHa W3 TIIaBHBIX 33124 (GU3UUEcKOro o0pa3oBaHMs B CTPYKType oOIIero o0pa3oBaHusi COCTOUT B
(hoMHpOBaHNM €CTECTBEHHOHAYYHOW IPAMOTHOCTH U MHTEPECa K HAyKe Y 00YJarOINXCS.

Wzydenne ¢u3mku Ha  6a30BOM  ypPOBHE  TpEAIONaraeT  OBJIAJEHWE  CIEAYIOMINMHU
KOMTIETEHTHOCTSAMH, XapaKTePU3YIONUMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:

HAYYHO OOBSICHATH SIBIICHHSI,
OLIEHUBATh ¥ IOHUMAaTh OCOOEHHOCTH HAYYHOTO HMCCIIEIOBAHNS;
WHTEPIPETUPOBATH JJAHHBIE U MCIIOIB30BaTh HAYYHbIE JOKAa3aTeIbCTBA [Tl TIOTY4IEHHUS BHIBOJIOB.

Ienmn u3ydeHus: GU3NKK HA YPOBHE OCHOBHOT'O 00IEero oOpazoBaHusl onpeseieHbl B KoHmenuu
npernonaBanus ydeOHoro mnpeamera «@Pusnka» B 00pa30BaTENbHBIX OpTaHW3aIUsAX Poccuiickoit
@denepanny, pearn3yIONMX OCHOBHBIE 0011€00pa30BaTeNbHBIE MPOTPAMMBI, YTBEP)KIEHHOU pereHrueM
Komnernn MunncTepcTBa mpocBemenns Poccuiickoir @eaepannu (mpotokon ot 3 mekadps 2019 r. Ne
[1K48H).

esu nzyuenns pusukm:

MpHoOpeTeHrne NWHTepeca W CTPEMJICHHS OOYJaroImnXCsl K HAY9HOMY M3YYEHHUIO TPUPOJBI, PA3BUTHE WX
WHTEIIEKTYaIbHBIX U TBOPUECKUX CITOCOOHOCTENH;

pa3BUTHE TIPENCTABICHUN O HAYYHOM METO/E TO3HaHWA U (OPMHUPOBAHUE WCCIEIOBATEIHCKOTO
OTHOIIIEHUS K OKPYKAIOIINM SBIICHHSIM;

(hopMupoBaHHME HAYIHOTO MHPOBO33PEHHS KaK pe3yibTaTa H3y4eHHWS OCHOB CTPOCHHSI MATepHH H
(hyHIITaMEHTaTbHBIX 3aKOHOB (DU3UKH;

(hopMupoBaHUE TIPEACTABICHUA O PO (PU3UKHU ISt Pa3BUTHS JAPYTHX €CTECTBEHHBIX HAyK, TEXHUKH H
TEXHOJIOTHH;

pasBUTHE TIPEACTaBICHWH O BO3MOXHBIX cdepax Oyaymell TpodeccCHOHATFHONW —eSITEThHOCTH,
CBSI3aHHOM ¢ (PM3UKOM, ITOATOTOBKA K JabHEUIIIEMY OOyUSHHIO B 9TOM HAITPABIICHUH.

JocTmkenue 3THX leneld mporpaMMbl 10 (DPM3WKEe Ha YPOBHE OCHOBHOT'O OOIIEro oO0pa3oBaHHS
o0ecrieunBaeTcs pereHrneM CIeIyoIINX 3a1a4:
pUOOpeTeHrne 3HaHUH O IMCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHWYECKHX, TEIJIOBBIX, AJIEKTPUIECKUX,
MarHMTHBIX ¥ KBAHTOBBIX SIBIICHUSX;

MPUOOpETeHNEe YMEHUH OINUCHIBaTh U OOBICHATH (DU3MUYECKHE SBICHUS C UCIIOIb30BAaHUEM IMOTYYEHHBIX
3HAHHI;

OCBOGHHE METOJIOB PEUISHHs MPOCTEHINNX pAaCYETHBIX 33719 C UCIOIh30BaHUEM (DM3MUECKUX MOJIENEH,
TBOPYECKUX U MPAKTHUKOOPUEHTHPOBAHHBIX 3a/a4;

pa3BuUTHE YMEHHUU HAOIIOAATh MPUPOAHBIC SBICHHS M BBIIONHATH OINBITHI, JIAOOpATOpHBIE PabOTHl U
IKCIEPUMEHTAIILHBIE UCCIIEIOBAHUS C MCTIOJIb30BAHUEM M3MEPUTEIBHBIX TPUOOPOB;

ocBoeHHE TPUEMOB PadOTHl ¢ MHGpOpMauued (U3NUECKOro cojepikaHusi, BKJIOYash MHQPOpMAIHIO O
COBPEMEHHBIX JOCTI)KECHUSX (PU3UKH, aHAJM3 U KPUTHUECKOE OLleHNBaHUE MH(OpMalny;

3HaKOMCTBO cO cdepamu npodeccroHaTbHON AeITeNbHOCTH, CBA3aHHBIMU C (PU3UKOH, U COBPEMEHHBIMH
TEXHOJIOTUSIMHU, OCHOBAHHBIMHU Ha JOCTH)KEHHSIX (PU3NUECKON HAYKH.

Pabouas nporpamma cocTaBiieHa B COOTBETCTBUH C IPOrPaMMOI BOCIIUTaHHMS.



Ha n3yuenue ¢usuku (0a30BbIN yPOBEHB) HA YPOBHE OCHOBHOT'O O0IIEro 00pa30BaHUs OTBOIUTCS
238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezelo), B 8§ kiacce — 68 yacoB (2 yaca B HEAETIO), B 9
kiacce — 102 vaca (3 gaca B Heelno).

Pabouast mporpamma cocTaBiieHa B COOTBETCTBUH C IPOTPAMMOIN BOCTIHTAHHS.

[Ipennaraemeiii B mporpamMme Mo (U3UKE IepedeHb JIabopaTOpHBIX pabOT M OIBITOB HOCUT
PEKOMEHIATENbHBIA XapakTep, YUUTENb JieaeT BbIOOP MPOBEACHHUs JIa0OPAaTOPHBIX paboT M OIBITOB C
y4€ToM WMHIUBUAYaJIbHBIX OCOOCHHOCTEH OOydalomuXcs, CHUCKa OKCIIEPUMEHTANbHBIX 3aJaHHH,
Ipe/ularaéMbIX B paMKaxX OCHOBHOT'O F'OCYAapPCTBEHHOI'0 9K3aMeHa 110 (hU3HKe.

COAEPKAHUE OBYYEHUS

7 KJIACC

Pazgen 1. ®u3uka u eé poJib B TO3HAHUM OKPY KAIOIIEro Mupa.

®duznka — HayKa o npupoje. SBienus npupoasl. u3nuecKre sIBICHUS: MEXaHUYECKUE, TEIIOBbIE,
3JIEKTPUUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnveckre BeauunHbl. V3Mepenue ¢pusznueckux BenuunH. Ousnyeckue npudopsl. [lorperHocTs
u3MepeHuid. MexiyHapo/iHasi CuCTeMa eIMHHII.

Kak ¢u3uka m npyrue ecrecTBEHHbIE HAYKH H3y4dalOT TPUPOAy. EcTecTBeHHOHAy4YHBIH METOJ
MO3HAHUS: HAONIOJIeHUe, IMOCTAaHOBKA HAYYHOTO BONPOCA, BBIIBIKEHHE THIIOTE3, SKCIIEPUMEHT II0
MpOBEpKE TUTIOTE3, 00bsICHeHne HabmoaeMoro sipneHus. Onucanue GU3NYecKuX SBICHUI C TTOMOIIBIO
Mozene.

Hemoncmpayuu.
1. MexaHW4YECKHE, TETUIOBBIC, HIEKTPUIECKUE, MATHUTHBIE, CBETOBBIC SIBICHUS.
2. ®usnyeckue MprOOPHI U MPOIIEAYPa MPSMBIX U3MEPEHUH aHAIOTOBBIM U U(MPOBBIM TPUOOPOM.
Jlabopamopuusie padbomol u onvimol.
Omnpenenenre EeHBI JeeHHUS Kbl U3MEPUTEIBHOTO Tproopa.
H3Mmepenune paccTosHUA.
M3mepenne 06bEMa KUIKOCTH B TBEPAOTO TENA.
Omnpenenenre pa3MepoB MaJIbIX TEIl.
W3mepenne TemrepaTypbl IpY TTIOMOIIH JKAIKOCTHOTO TEPMOMETPA U TaTYNKA TEMIIepaTyphl.
[IpoBenenue wcciaenoBaHusl MO MPOBEPKE THUIOTE3bI: MANBHOCTH TMONETA IMIAPUKA, MYIIEHHOTO
TOPU30HTAIBHO, TEM OOIbIIIe, YeM OOJIbIIIe BHICOTA ITyCKa.
Pasznen 2. [lepBoHayaibHble CBEJI€HUNA 0 CTPOEHHH BelllecTBA.
CrtpoeHne BelecTBa: aTOMBI W MOJIEKYJBI, HX pa3Mepbl. OMBITHL, JOKa3bIBAIOIINE JAUCKPETHOE
CTpOCHHE BEIIeCTBa.
JBrkenue yactul BewecTBa. CBsI3b CKOPOCTU ABMKEHUS YACTHILL C TeMIepaTtypoi. bpoyHoBckoe
nBrkeHue, mud dysus. BzanmoseiicTBre 4acTHI BENECTBA: TPUTSHKEHNE U OTTAIKMBaHUE.
ArperatHble COCTOSIHHISI BEHIECTBA: CTPOEHHE Ta30B, KUAKOCTEH M TBEPIBIX (KPUCTAILTMYECKUX)
Ten. B3auMOCBA3h MEKIy CBOHCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX COCTOSHHUSX M UX aTOMHO-
MOJIEKYIISIpHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHhIX COCTOSTHUHN BOJIBL.
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Jemoncmpayuu.
1. Habmtonenrne OpOyHOBCKOTO JIBHKEHHUS.
2. Habmonenue nuddysun.
3. HaOmroneHue siBJIeHUN, OOBSICHSIIOMIUXCS TPUTSDKEHUEM WA OTTAJIKUBAHMEM YaCTHUI] BEIIECTBA.
Jlabopamopuvie padbomul u onvimol.
1. OrleHKa TuamMerpa aToMa METOZIOM PSIJIOB (C UCTIONb30BaHueM Gororpaduil).
2. OnbITHI 110 HAOIIOJICHHUO TEIUIOBOIO PACIIUPEHUS T'a30B.
3. OnbITHI 110 OOHAPYKEHUIO JIEHCTBUSI CUJT MOJICKYIIIPHOTO TIPHTSDKSHHSL.
Paznen 3. /IBukeHue u B3auMo/jieiicTBue TeJl.
MexaHnyeckoe JBH)XKeHUEe. PaBHOMepHOe W HepaBHOMepHoe nBmxkeHue. Ckopoctb. CpemHss
CKOPOCTB TP HEPABHOMEPHOM JIBUKCHUU. Pacuér myT v BpeMeHU IBHIKSHUSL.



SBnenve mHepuuu. 3akoH MHepUMM. B3anMoseiicTBHe Ten Kak MpUYMHA W3MEHEHHs CKOPOCTH
JIBUKeHUs Ten. Macca Kak Mepa uHepTHocTH Tena. IlnotHocts BemiectBa. CBsI3b NMIIOTHOCTH C
KOJTMYECTBOM MOJIEKYJ B MHUIE 00bEMa BEeLIeCTBa.

Cuna kak xapakTepucTHKa B3aumoJeiictBus ten. Cuia ynpyroctu u 3akoH ['yka. M3mepenne cuibl
C MOMOIIBIO TUHAMOMeETpa. SIBiieHue TAroteHus u cuia Tsokectu. Cuila TSDKECTH Ha APYTUX IJIaHeTax.
Bec tena. HeBecomocts. CrnojkeHue CHil, HaIllpaBJIEHHBIX MO OAHOM mpsiMoi. PaBHOnENCTByIOAsA CHIL
Cuna tpenus. TpeHue CKOIbXEHUs U TpeHUe MOoKosl. TpeHne B Ipupoje U TEXHUKE.

Hemoncmpayuu.
Habnronenre MexaHMUECKOro TBUKECHHSI Tena.
WzmepeHne cKOpOCTH MPSIMOTMHEHHOTO IBUKCHUSL.
HaGuttoieHue siBJiCHHSI HHEPIIUH.
Habnroenre n3MeHeH s CKOPOCTH MTPH B3aUMOJICHCTBUU TEIL.
CpaBHeHHEe Macc TI0 B3aUMOJICHCTBHUIO TeEI.
CrnoxxeHne Cuil, HapaBJIEHHbIX IO OJJHON MPSIMOM.
Jlabopamopusie padbomut u onvimol.
1. OmpexneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHs (MIapuKa B KHJKOCTH, MOJIEIH
AJICKTPUUIECKOT0 aBTOMOOMJIS U TaK Jajiee).
2. Ormpenenenne cpeHel CKOPOCTH CKOJILKEHUS OpycKa WITH MApUKa 110 HAKIIOHHOH TIIOCKOCTH.
3. Omnpenenenne MIOTHOCTH TBEPAOTO Tema.
4, OnbITbl, JIEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTsDkeHus  (nedopmanmu) MPYKUHBI  OT
MPUIIOKEHHON CUJIBL.
5. OnbIThI, AEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHs OT Beca Tella U XapakTepa
COIPUKACAKOUINXCS IIOBEPXHOCTEN.

Pa3znen 4. /laBieHne TBEPABIX TeJl, ;KUAKOCTEH 1 ra3oB.

Hasnenne. CrocoObl yMEHBIIEHUS W yBeJIWUYEHUs naBleHus. JlaBmeHune rasza. 3aBHCHMOCTh
JMaBieHWs raza OT o0bhéMa, Temreparypel. llepemaua nmaBieHus TBEPABIMHU TeNaMH, XHAKOCTAMH U
razamu. 3akoH Ilackans. IlHeBMaTWdeckrne MaMHbBL. 3aBUCHMOCTH JIABJICHUS KHAKOCTH OT TITyOWHBI.
I'mapocrarruecknii mapagoke. CooOmaromuecs: Cocyanl. [ mapaBIUIecKine MEXaHU3MBI.

AtMmocdepa 3emuin U atMochepHOe naBiieHue. [[pUIuHBI CyIMeCTBOBAHUS BO3AYIITHOW 00OIOUKH
3eman. Omnbitr Toppuyemin. M3mepenue aTMochEpHOro MAaBicHHs. 3aBUCHMOCTh aTMOC(EPHOro
JABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! 11t m3mepenust aTMoc(epHOro JaBIeHUS.

JleiicTBre *KUIKOCTH W Ta3za Ha MOTPYKEHHOE B HUX Telo. BriTankuBaromas (apXxuMenoBa) cuia.
3akon Apxumena. [lraBanne ten. BozayxomnaBanue.
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Hemoncmpayuu.
3aBHCHUMOCTD JABJICHHS I'a3a OT TEMIIEPATYPHI.
[lepenaua naBneHus KUAKOCTBIO U TA30M.
Coo0matromecst CoCyIpl.
I'mapaBnuueckuit mpecc.
[IposiBnenne gericTBUs aTMOC(HEPHOTO TaBICHHUS.
3aBHCHMOCTb BBITAJIKUBAIOILEH CHJIBI OT 00bEMa MOrPYKEHHOM YacTW Tela M IUIOTHOCTH
KHUJIKOCTH.
PaBeHCTBO BBITAJIKMBAIOLIEH CHIIBI BECY BHITECHEHHOM HKHJIKOCTH.
8. VYcioBue miaBaHus Te: IUIABAHME WJIM TOTPYXKEHHE Tel B 3aBUCUMOCTH OT COOTHOLIEHHS
IUIOTHOCTEH Tea M AKHJIKOCTH.
Jlabopamopuvie padbomul u onvimol.
1. MHccnenoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa MOrpyKEHHON B )KUIKOCTb YaCTH TEIA.
Omnpernenenyie BEITAIKUBAIOLIECH CUJIB, ICHCTBYIOLIEH Ha TEJO, MOrPY:KEHHOE B KUIKOCTb.
3. IIpoBepka HE3aBUCHMMOCTH BBITAJIKMBAIOUICH CHJIBI, JIEHCTBYIOLIEH Ha TENO B JKUAKOCTH, OT
Macchl Tena.
4.  OneITbl, JEMOHCTPUPYIOIIME 3aBHCUMOCTh BBITAJIKUBAIOIIEH CHJIBI, JEHCTBYIOLIEH Ha TENO B
XKHUJIKOCTH, OT 00bEMa MOrpy>KEHHOH B KMJIKOCTh YaCTU Tejla U OT MJIOTHOCTH >KUIKOCTH.
5. KoHcTtpympoBaHue apeomerpa WM  KOHCTPYMPOBAaHME JIOAKM U ONpeneneHue  eé
IrPy30101bEMHOCTH.
Paznen 5. PadoTa u MoyHOCTB. JDHeprusi.
Mexannyeckas pabota. MOITHOCTb.
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[IpocTeie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAsl TUIOCKOCTh. [IpaBuio paBHOBecHsl pbluara.
[Ipumenenue mpaBuiia paBHOBECHS! pbluara K Oyoky. «3omoroe mpaBuio» Mmexanukd. KIIJ mpocTeix
MexaHu3MOB. [IpocTbie MexaHU3MBI B OBITY U TEXHUKE.

Mexannyeckas sHeprusa. Kunerndeckas u moreHiuansHas sHeprus. [lpeBpaienue ogHoro Buaa
MEeXaHUYEeCKON PHEPTUU B APYrod. 3aKOH COXpaHEHHs HYHEPTUH B MEXaHUKE.

Hemoncmpayuu.
1. IIpumepbl IPOCTBIX MEXaHU3MOB.
Jlabopamopusie padbomol u onvimol.
1. OmnpeneneHue pabOTHl CHIIBI TPEHHUS NMPH PAaBHOMEPHOM JBHMIKCHHWHW Tejla MO T'OPU30HTAIBHOU
ITOBEPXHOCTH.
2. HccnenoBanue yclioBUI paBHOBECHS pblyara.
3. Hzmepenue KIIJl HaKIIOHHO MIOCKOCTH.
4. H3yueHune 3aKOHA COXPAHEHUs MEXaHUYECKOW SHEPIUH.
8 KVIACC

Pa3nen 6. TenJioBble siBIeHUS.

OCHOBHBIC TIOJIOKEHUST MOJICKYJIIPHO-KMHETHUECKOW TEOpUM CTPOCHMsS BemiecTBa. Macca o
pasMEpbl aTOMOB W MOJICKYIIL. OHI)ITI)I, MOATBCPKAAOMINE OCHOBHBIC IIOJIOXKEHUSA MOJICKYJISIPHO-
KUHETUYECKOU TEOPUH.

Mopenu TBEPAOTO, JKUIKOTO W Ta3000pa3HOrO COCTOSHHWM BemecTBa. Kpucrammndeckue u
amopdubie Tena. OObSICHEHHE CBOWCTB Ta30B, JKUAKOCTEH W TBEPABIX T HAa OCHOBE IOJOKCHUU
MOHCKYHHPHO‘KI/IHCTI/I‘ICCKOI‘/’I TCOpPUH. CMaunBaHue u KalnnJUIAPHBIC ABJICHUSA. TemnoBoe pacinp€Hue nu
cKartue.

Temmeparypa. CBsi3p TeMmepaTypbl CO CKOPOCTBHIO TEIJIOBOTO JBIKEHMS 4YacTWIl. BHyTpeHHss
sHeprus. CriocoObl M3MEHEHUs BHYTPEHHEW IHEepTHu: Terionepenadya M coBeplieHue padoTsl. Buier
TEIUIONEepeAayu: TeMIONPOBOAHOCTD, KOHBEKIIUS, H3ITydICHHE.

KommuecTBo TeminoTsl. Y ienbHas TEI0EMKOCTD BEIIECTBA. 1ermToo0MeH U TEMIOBOE paBHOBECHE.
VYpaBHenue TtermoBoro Oamanca. [lnmaBneHne m OTBepAeBaHHME KPHUCTAJUIMYECKUX BEHIECTB. Y JeibHAs
TerioTta TiaBieHus. [lapooOpa3oBanme um KoHaeHcamus. Vcmapenuwe. Kumenwe. YmembHas TerioTa
mapooOpa3oBaHus. 3aBHCUMOCTh TEMITEPATYPhI KUTICHHS OT aTMOC(HEPHOTO TaBIICHMS.

BiaxxHocth Bo3myxa.

OHeprus TOrMBa. Y IeNbHAS TEIUIOTa CTOPAHMSL.

[Ipuntmmer padoTel TermoBbix asurateneit KIIJI termmoBoro asuratens. TemioBeie aBUTATENN U
3alUTa OKPYKAIOLIEH Cpe/bl.

3aKOH COXpaHEHUS U MPEBPAIICHNS YHEPTUH B TEIUIOBBIX MPOIIECCaXx.

Hemoncmpayuu.
1. Habmronenne OpOyHOBCKOTO JIBHKEHHUSI.
2. Habmonenne nuddysun.
3. HaOmionenne siBJIeHUN CMaYMBaHUS U KAITMIUIIPHBIX SIBIICHHH.
4. HaOumoeHre TEmoBoro pacuIupeHus Te.
5. M3MmeHeHme naBieHuUs ra3a Ipu U3MEHEHUHN 00bEMa M HATPEeBAaHUH UJIH OXJIAK/ICHUN.
6. IlpaBuia u3mepeHus TeMIepaTyphl.
7. Buppl Temonepenaym.
8.  OxuaxkJeHue Mpy COBEPIICHUH PadOTHI.
9. HarpeBaHnue rpu coBeplIeHUN padOThI BHEITHUMHU CHUIIAMHU.
10. CpaBHeHHE TEIIIOEMKOCTEH Pa3IMYHBIX BEIECTB.
11. HaOmromeHue KUIIEHUS.
12. HaGnropeHune MOCTOSHCTBA TEMITEPATYPhI ITPH ILIABICHUH.
13. Mogenu TemIoBbIX ABUTaTeIEH.

Jlabopamopuvie padbomul u onvimol.
OnBITHI 110 OOHAPYKEHUIO JISUCTBUSI CUIT MOJICKYJIIPHOTO TIPUTSKSHHMSL.
ONBITHI 11O BRIPANIMBAHIIO KPUCTAIJIOB TOBAPEHHOMN COJIHM MUJIH caxapa.
OnBITHI 110 HAOJTIOIEHHUIO TETJIOBOTO PACIIMPEHUS Ta30B, KHUJIKOCTEH U TBEPABIX TeEIL.
Onpezenenrie qaBiIeHUs BO3AyXa B OaJIOHE IITPHIIA.
OnBITHI, IEMOHCTPHPYIOIINE 3aBUCHMOCTh JAaBJICHUSI BO3JlyXa OT €ro 00bEMa U HarpeBaHUS WUJIH
OXJTQXKJICHUSI.
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6. IlpoBepka rumoTes3bl JIMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOWKA YKHJIKOCTA B TEPMOMETPUICCKON
TPYOKE OT TeMITepaTyphbl.

7. HaOmroneHne M3MeHEHUs] BHYTPEHHEW SHEPrUU Tella B pe3ylbTaTe TeIlonepeaadyd u padoThl
BHEIIHHUX CHIL

8. HccnenoBaHue sIBICHUS TEIJI000MEHA TIPU CMEITUBAHUY XOJIOHON U TOpsSYCH BOJIBI.

9. OmpeneneHrne KOIWYECTBA TEMJIOTHI, IMOJYYEHHOrO BOJOH MpH TEIUIOOOMEHE C HarpeThiM
METAJUTMYECKUM IMIIHHAPOM.

10. OmnpenerneHne yenbHON TEMI0EMKOCTH BEIIECTBA.

11. HccnenoBaHue mpoiiecca ucrnapeHus.

12. OmnpeneneHrne OTHOCUTENBHOM BIaKHOCTH BO3TyXa.

13. Ompenenenne yenbHOM TEII0TH IIABJIEHUS JIbJa.

Pa3znen 7. DaekTpuyeckue 1 MArHUTHbIE SIBJIEHUS.

Onextpusanus Ten. JlBa poaa 3JIeKTpUIeCcKUX 3apsaoB. BzauMonelicTBre 3apsHKEHHBIX Tell. 3aKOH
Ky.]'IOHa (SaBI/ICI/IMOCTb CHJIBI BBaI/IMOIleI\/'ICTBI/IH 3ApPSAKCHHBIX TEJI OT BCIWYHMHBI 3apdaA0B U PAaCCTOAHUA
MEX]Ty TEIaMH).

OnexTtpuyeckoe mone. Hampspk€HHOCTH aJexTpudeckoro mois. [lpuHIMNI — cyneprno3uuu
IJIEKTPUUECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu anekTpuyecKkux 3apsaoB. DIEMEHTAPHBIN SIEKTpuuecKuid 3apsa. CTpoeHue aToma.
[IpoBOAHVKH 1 AMIIEKTPUKHU. 3aKOH COXPaHEHUS JIEKTPUIECKOT0 3aps/a.

DIEKTPUIECKUI TOK. Y CJIOBHSI CYIIECTBOBAHMSI DJICKTPUUECKOr0 TOKA. VICTOYHMKM MOCTOSHHOTO
ToKa. JISMCTBUS DJIEKTPUUECKOTO TOKa (TEIIOBOE, XWMHUUYECKOE, MATHHUTHOE). DJIEKTPUIECKHA TOK B
KHUIAKOCTAX U ra3sax.

OnexTtpuyeckast nenb. Cuiia Toka. DiekTpuueckoe HarpspkeHue. COmpoTHBIEHHE MPOBOJHUKA.
VYnenpHOE compoTuBIeHHE BemiecTBa. 3akoH Owma st ydactka nenu. llocrmemoBarenbsHoe W
rapaieIbHOe COeIMHEHUE TIPOBOHUKOB.

Pabora m MOMmIHOCTH SJEKTPHUUECKOTO TOoKa. 3akoH JDxoyms—JleHma. DnekTpuyueckrde Ienu
MOTPEOUTENN AINEKTPUUECKON dHEpTHH B ObITy. KOpoTKOE 3aMbIKaHue.

ITocTosiHHBIE MarHUTHL. B3auMoOnEiCTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe none. MaruuTtHoe
rmoyic 3eMJIM M ero 3HaueHue Ui >Ku3HU Ha 3emie. OmelT DpcTena. MarHUTHOE TOJIe AJICKTPUIECKOTO
ToKa. [IprMeHeHne AIeKTPOMarHuTOB B TeXHUKE. JleicTBME MarHWTHOTO TOJIS Ha TPOBOAHHUK C TOKOM.
DJeKTpoABUTATENh TTOCTOSHHOTO TOKA. VICIomp30BaHNE IIEKTPOBUTATENEH B TEXHUIECKUX YCTPOMCTBaX
Y Ha TPaHCIIOpTe.

Omnpiter @apanes. SBnenue smeKkTpoMaruuTHOW nHAYKIuA. [IpaBmio Jlenma. DmexkTporeneparop.
Crioco0bl TIOMYYEeHUS DJIEKTPUYECKON SHEPTHUH. DIEKTPOCTAHIIMA Ha BO30OHOBISIEMBIX HCTOYHHKAX
SHEPTHH.

Hemoncmpayuu.

DJeKTpu3aLms Tel.

JIBa poma 2IIeKTpUUYecKrX 3apsAo0B U B3aUMOJISHCTBHE 3apsKEHHBIX TeEll.
VYeTpolicTBO U ACHCTBUE 3JEKTPOCKOIIA.
DnexTpocTaTndecKasi HHTyKIIHsL.

3aKOH COXpaHEHUS DIIEKTPUUECKUX 3aPsIOB.

[IpoBOMHVKH ¥ AMAIEKTPHUKH.

MonennpoBaHHe CHIIOBBIX JIMHUH IEKTPHIECKOTO OIS

M CTOYHNKHN TOCTOSHHOI'O TOKA.

JeiicTBUs 3EKTPUUECKOr 0O TOKA.

DIEKTPUUYECKUI TOK B KUIKOCTH.

I"azoBbIil paspsi.

W3mepenne CHITbI TOKa aMITEPMETPOM.

H3mepenne »IIeKTpraecKoro HampsHKEHUST BOIBTMETPOM.
Peocrat 1 MarazuH COpOTHBIICHUH.

BzaumoneiicTBrE TOCTOSHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOXXHOCTU PA3/ICICHUSI OIOCOB MarHUTa.
MopenupoBaHuE MArHUTHBIX MOJIEH MTOCTOSIHHBIX MarHUTOB.
OmneIT Dpcrena.

MarsuTHO€ 1ojie ToKa. DIeKTPOMAarHurT.

JeiicTBHE MarHUTHOTO MOJISL HAa IPOBOAHUK C TOKOM.
DIEKTPOJIBUTaTENb MOCTOSIHHOTO TOKA.

UccnenoBanue aBieHUS SJCKTPOMArHUTHOW UHTYKIUH.
OmnbiTel @apanes.
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24. 3aBUCUMOCTH HAIPABJICHUS UHIYKIIMOHHOT'O TOKA OT YCJIOBUM €r0 BOZHUKHOBECHHUSI.
25. DJeKTporeHepaTop NOCTOSHHOTO TOKa.
Jlabopamopuvie padbomul u onvimol.
OnBITHI 110 HAOJTFOJICHUIO JICKTPU3AINHN T HHIYKIIMEH U IPU COMPUKOCHOBEHUHU.
UccnenoBanue neiicTBUS SICKTPUUECKOrO OISl HA MPOBOAHUKU U JUAJICKTPUKU.
COopxka u nmpoBepka paboThI AICKTPUUECKOM IIETTH TTOCTOSHHOIO TOKA.
W3mepenuie u peryinnpoBaHue CHIIbI TOKA.
M3Mmepenue u peryinupoBaHUE HATIPSKEHHUS.
UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HAYILIErO Yepe3 pe3ucTop, OT CONPOTUBJICHUS
pe3UCTOpa U HANPSYKEHUs Ha PE3UCTOPE.
7. OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD 3JIEKTPUUYECKOTO COMPOTHUBIIEHUS TPOBOJHHUKA OT €ro
JUIMHBI, TUTOIA/IH TTONePEeYHOro CEYeHns U MaTepHaia.
8. IlpoBepka mpaBwiia CIIOXKEHMSI HANPSIKEHUH IIPU  IIOCIEAOBATEIBHOM COEAMHEHUM JIBYX
PE3UCTOPOB.
9. IlpoBepka mpaBuiIa sl CHIIBI TOKA MPH NMapauieIbHOM COETMHEHNN PE3UCTOPOB.
10. Omnpenenenue paboThI AIEKTPUIECKOTO TOKA, UIYIIEr0 Yepe3 Pe3HCTOp.
11. OmnpeneneHne MOITHOCTH 3JIEKTPUYECKOT0 TOKA, BBIAEIAEMOIN Ha PE3UCTOPE.
12. HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, UJIYILIETO Yepe3 JIAMIIOUKY, OT HAIlPSKEHUs Ha HEl.
13. Omnpenenenne KII/] narpesates.
14. HccimenoBanne MarHUTHOI'O B3aNMOIECHCTBHS ITOCTOSTHHBIX MAarHUTOB.
15. I/I3yquHe MAaramMTHOI'O ITOJIA IMMOCTOAHHBIX MarHuTOB IIPU UX OG’I)C)II/IHGHI/II/I " pa3aciiCHUN.
16. HccnenoBaHue A€HCTBUS IEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJKY.
17. OHBITBI, JAEMOHCTPHUPYIOIINE 3aBUCUMOCTE CUJIBI B3aHMO}IeI>’ICTBI/I$I KaTyIKyu ¢ TOKOM M MarHuTa
OT CHUJIbI TOKa W HAIIpaBJICHUS TOKA B KaTYIIKE.
18. M3yueHue nelicTBHUSI MATHUTHOTO I10JIs1 HA IPOBOJIHUK C TOKOM.
19. KoHcTpynpoBaHue U H3ydeHUEe pabOTHI AJIEKTPOIBUTATEIIS.
20. Nsmepenue KIIJI anekTpoaBUraTeIbHON yCTaHOBKH.
21. OnBITHI TIO WCCIIEAOBAHUIO ABJICHUS JJIEKTPOMArHUTHOW WHAYKIIMHU: MCCIEOBaHHE W3MEHEHUU
3HAYEHU U HAPaBJICHNUS WHAYKIIMOHHOTO TOKA.
9 KJIACC

o gk wbdpE

Paszpnen 8. Mexannueckue siBJICHUsI.

Mexanuueckoe JBHKeHue. MatepuanpHass Touka. Cucrema orcuéra. OTHOCHTEIBHOCTD
MEXaHMYECKOTo JIBMKeHUsA. PaBHOMEpHOE NIpsIMOIMHEHOE JIBMKeHue. HepaBHOMepHOE NPpsSIMOIMHENHOE
nprokeHne. CpenHsas 1 MTHOBEHHAs! CKOPOCTh TeNa P HEPABHOMEPHOM ABMKCHUU.

VYckopenne. PaBHOyckopeHHOe mpsMonuHEiiHOe naBrokeHHe. CBoOomHoe maneHne. OTBITHI
lanunes.

PaBHOMEpHOE NBMKEHME TTO OKpY)HOCTH. Ilepmon n gacrora obpamenus. JluHeliHas u yrioBas
ckopocTH. LleHTpocTpeMuTenbHOE yCKOPEHUE.

IlepBriii 3akoH HerotoHa. Bropoil 3akon Herotona. Tperuit 3akoH Herorona. Ilpunnun
CYNEpPHO3HULIUHU CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuila TpeHUs: CUJIa TPEHUSI CKOJIbKEHUS, CUJIa TPEHUS IMOKOS,
Jpyrue BUIbl TPEHUSI.

Cuia TSKECTH M 3aKOH BCEMUPHOIO TATOTEHHS. Y CKOpEHHe CBOOOTHOro majaeHus. JBrkeHue
rtaner Bokpyr Connua. IlepBas kocmuueckasi ckopocTs. HeBecoMOCTb U meperpysKH.

PaBHoBecue MartepuanpHOH TOUKH. AOcomoTHO TBEpHOe Tenmo. PaBHOBecwe TBEpHOro Tena ¢
3aKperIEHHON 0chlo BpamieHus. MoMeHT cuiibl. LIeHTp TsKecTH.

Wmnynec Tena. U3menenne nmmysbea. MMmynbse cnibl. 3aKOH COXpaHEHHsI UMITyJbca. PeakTuBHOE
JBIDKEHHE.

Mexannueckasi paboTa u MOIIHOCTb. Pabora cui TspkecTd, ynpyroctd, TpeHus. CBsi3b 3HEPIUU U
pabotel. [loTeHumanbHas SHEPTUs Tena, MOAHATOrO Haj MOBEPXHOCTHIO 3eMid. [loTeHunanbHas sHeprust
ckaroil nmpyxkunsl. Kunernueckast sHeprusi. Teopema 0 KMHETMYECKOM 3HEPruu. 3aKOH COXpaHEHHS
MEXaHNYECKON IHEPTHH.

Jemoncmpayuu.
1. HaGnromeHre MEeXaHUYeCKOTO JIBUYKEHHUS Tella OTHOCUTEIILHO Pa3HbIX TEIl OTCYETA.
2. CpaBHeHHE TIyTEH M TPACKTOPHIA JBUKCHUS OHOTO M TOTO JK€ TeJlda OTHOCUTEIBHO PA3HBIX TeIl
orcuéra.
3. M3mepeHue CKOPOCTH U YCKOPEHUS TPSIMOJIMHEHHOTO JIBFKCHUSI.
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HccnenoBanne npu3HakoB paBHOYCKOPEHHOTO JIBHKCHHUS.

Habnronenue aABMKEHHUS Tena MO OKPYKHOCTH.

Habnronenne MexaHWYeCKUX SIBICHHUH, MPOUCXOISIIMX B cucteMe orcuéra «Temexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBM)KEHHH OTHOCHTENBHO KaOnHeTa (pU3nKu.
3aBHCUMOCTD YCKOPEHHS Tella OT MacChl TeNa U JISHCTBYIOICH Ha HEro CHIIBL.
Habnronenue paBeHCTBa CHIT IPH B3aUMOZCHCTBUY TeEll.

Wzmenenue Beca Tenna Npu YCKOPEHHOM JIBUKCHUH.

IIepenauda nmiysbca pu B3aUMOZAECHCTBUY TEIL.

[IpeoOpa3zoBaHust PHEPTUH MTPU B3aUMOJICHCTBUH TEI.

CoxpaHeHHe UMITyJIbCa ITPU HEYITPYTOM B3aHUMO/ICHCTBUH.

CoxpaHeHre UMITyJbca MpU a0CONIIOTHO YIIPYTOM B3aUMOIEHCTBUU.

HaGuroieHre peakTHBHOTO JIBHIKCHHUSL.

CoxpaHeHHe MEXaHUYEeCKOW YHEPTUH ITPH CBOOOIHOM TIa/ICHHH.

CoxpaHeHHe MEXaHUYEeCKOW YHEPTUH MTPH JABHKCHUH Tella TOJ1 JICHCTBUEM MPY KUHBIL.

Jlabopamopusie padbomut u onvimol.
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10.

11.
Pa3zgen 9. Mexannyeckue KoJie0aHus U BOJTHBI.
KonebarensHoe apmkenne. OCHOBHBIC XapaKTEPUCTHKHU KOJIeOaHWH: TIEpHOJ], 9ACTOTa, AMILTUTY/IA.

KounctpynpoBanue TpakTta JUlsi pa3roHa U JajJbHEHIIEro paBHOMEPHOTO JBHKEHHS IIapuKa WIn
TENKKH.

OnpeieneHure cpeiHeil CKOPOCTH CKOJIBKEHHUS OpycKa WJIM JIBHXKCHHsI IIapUKa M0 HAKJIOHHOM
IIJIOCKOCTH.

OnpezeneHure yCKOPEHHs Teja MPU PaBHOYCKOPEHHOM JIBM)KEHUH 110 HAKIIOHHOM TJIOCKOCTH.
HccrnenoBanne 3aBHCHMMOCTH TYTH OT BpPEMEHH TIPH PABHOYCKOPEHHOM JBH)KEHHUH 0e3
Ha4aJIbHOW CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIU MPH PAaBHOYCKOPSHHOM JBH)KCHHH 0€3 HayaJbHOW CKOPOCTH IyTH
OTHOCATCA KaK psa HEYETHBIX YHrCell, TO COOTBECTCTBYIOIINE ITPOMEKYTKH BPEMEHU OJMHAKOBBI.
I/ICCJ'ICIIOBaHI/Ie 3aBUCUMOCTHU CUJIbI TPEHUS CKOJIBXKCHUSA OT CUJIBI HOPMAJIbHOI'O JJaBJICHUA.
Omnpeneneane k03P GUIIMEHTA TPEHUS CKOTBKCHHUS.

Onpenenenre KECTKOCTH MPYKUHBL.

Omnpenenenrie pabOThl CHIIBI TPEHHSI NPU PABHOMEPHOM JBH)KCHHH TEJa 10 TOPHU3OHTAIBHON
TTOBEPXHOCTH.

Onpenenenrie pabOThI CHITBI YIIPYTOCTH TPH TOABEME IPy3a C UCIIOIB30BAaHHEM HEMOJABHIKHOTO U
MTOJIBHYKHOT'O OJIOKOB.

W3ydenue 3ak0HA COXpaHEHHUS YHEPTUU.

MartemaTtryecknii ¥ IPYKHHHBIA MassTHUKH. [IpeBparenue sHepruu mpu KouedaTeTsHOM JABIKEHUH.

3aTyxaromue xKoinebannud. BerHyxneHHbie konebanus. Pesonanc. Mexannueckue BoiHbI. CBOMCTBA

MeXaHW4ecKuxX BONH. lIpomonpHBIE ¥ TOMepedHble BONHBL. J[mMHAa BOTHBI W CKOPOCTH €&
pacnpocTpaHeHnsa. MexaHndecKue BOJTHBI B TBEPAOM Teje, CeliCMUIeCKHe BOITHBL.

3Byk. ['poMKocTh 3ByKa U BeicoTa ToHA. OTpaskeHue 3Byka. H(Mpa3ByK u yIbTpa3ByK.

Hemoncmpayuu.

ok wnE

HaGumroienne koneGaHmii Tel 1Mo AEHCTBUEM CHJIBI TSHKECTH M CHJIBI YITPYTOCTH.
HaGumoenne konebanmii rpy3a Ha HUTH B Ha TIPY>KUHE.

HaGumroienne BEIHY /I€HHBIX KOJeOaHWH M Pe30HAHCA.

Pacnpoctpanenre npoaoabHBIX U MONEPEYHBIX BOJIH (Ha MOJEIH).

Habmronenne 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTUYECKUI PE30HAHC.

Jlabopamopuvie padbomul u onvimol.

ok wnE

Onpezenenre 4acTOThl M MEPHOAa KOIeOaHUH MaTeMaTHIECKOT0 MasTHUKA.

Onpezenenre 4acTOThl ¥ TIeproia KoineOaHUH MPYKUHHOTO MasiTHAKA.

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia KOJIEOAHU MOBEIIICHHOTO K HUTH TPy3a OT JUTHHBI HUTH.
HccnenoBanne 3aBUCUMOCTH TIEpHOAa KOeOaHUH MPYKUHHOTO MasiTHIKA OT MacChl Tpy3a.
[IpoBepka HE3aBUCHMMOCTH IEepHUO/Ia KOJIeOaHUI Ipy3a, TOIBEIICHHOI0 K HUTH, OT MacChl Tpy3a.
OnbITHL, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh TepHOJa KOJIEOAHHWH MPYKUHHOTO MasTHHKA OT
MAacChI I'py3a 1 KECTKOCTH MPYIKUHBL

N3mepenne yckopeHus cBOOOIHOTO Ia ICHUS.

Pa:men 10. D1eKTPOMATHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
ONEeKTpOMarHuTHOE TMoje. OJIEKTPOMarHUTHbIE BONHBI. (CBOMCTBAa 3JEKTPOMAarHUTHBIX BOJIH.

Ikana DJICKTPOMArHuTHBIX BOJIH. Hcnons3oBanue DJICKTPOMArHMTHBIX BOJIH JJIs COTOBOH CBSI3H.

BHGKT}’_)OMaFHI/ITHa}I npupoaa CBCTa. CKOpOCTB cBeTa. BolmHOBEIE CBOICTBA CBETA.



Hemoncmpayuu.
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOICTBA CBETA.
Jlabopamopnsie padbomsl u onvimol.
1. H3y4yeHHe CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO MOOMJIBHOIO Telie)OHA.,
Pa3nen 11. CBeToBbIe sIBJIE€HHS.
JlyueBast monenb cBera. Mcrounuku csera. [IpsmonuHeliHoe pacnpocTpaHeHHEe CBeTa. 3aTMeEHHs
Comnamna u Jlynsl. Otpaxkenue cseta. Ilnockoe 3epkano. 3aK0H OTpaskeHUSI CBETA.
[Ipenomnenne cBera. 3akoH mpergomieHus cBera. [lomHoe BHYTpeHHEe OTpa)K€HHE CBeTa.
Hcnonp3oBaHue MOJIHOTO BHYTPCHHEI'O OTpaXCHHA B OIITUYCCKUX CBETOBOJAX.
Jlunza. Xox nyueit B qmn3e. Onruyeckas cucrema (poroariapara, MUKPOCKOIa U Tejieckorna. [ a3
KaK ONTHYECKas cucTemMa. bim3opykocTh 1 AaibHO30PKOCTb.
Paznoxenue Oemoro cera B crnekrp. Ombitel HptoTona. CrokeHHE CHEKTpalbHBIX IIBETOB.
Hucnepcus ceera.

Hemoncmpayuu.
[IpsiMosninHElHOE pacpocTpaHEHUE CBETA.
OTtpakeHne cBeTa.
[TonyueHune n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomienue ceera.
OnTuyecKkuit CBETOBO/I.
Xoj my4eii B coOUparome JInH3e.
Xoj iyyel B paccerBarolen JIMH3E.
[MonyueHune n300pakeHU € MOMOIIBIO JINH3.
. IIpunnum gelicTBus doToamnmapaTa, MUKPOCKOTIA U TEIECKOIA.
10. Mopnens riasa.
11. PasnoxeHue O0€I0ro CBETa B CIIEKT.
12. Tlomy4eHue O€I0ro CBETA MPH CIOKSHUU CBETA PA3HBIX I[BETOB.
Jlabopamopubvie padbomol u onvimol.
1. HccnenoBaHue 3aBUCHIMOCTH yTila OTPAKEHUs CBETOBOTO JIyda OT yIiia MaeHus.
2. Mzydenme xapakTepUCTUK H300paKEHUS MPEIMETa B IIIOCKOM 3epKaJe.
3. HccnenoBanne 3aBHCHMOCTH yTIia TPEIOMIICHHSI CBETOBOTO JIyda OT yIila MajeHus Ha TpaHUIle
«BO3ITyX—CTEKIIO».
[Tomyuenne n300paxeHnii ¢ TOMOIIBIO0 COOMPATOIIEH JTHH3BL.
Omnpenenenne (HOKYyCHOTO pacCTOSHUS U ONTHIECKOW CHIIBI COOMPAIOIIEH JTHH3EI.
OMBITEI TIO Pa3IOKEHUIO OEIOT0 CBETa B CIIEKTP.
OMNBITHI 11O BOCTIPUATHIO I[BETA MPEIMETOB IIPH WX HAOIIOJICHUH Yepe3 I[BETOBbIC (DUITBTPHI.
Paszpnen 12. KBanToBbI€ sIBJICHUS.
Onwitel Pesepdoprma u tumanerapuas mozenbs atoma. Mopens atoma bopa. Hcmyckanme u
norJiouieHue cBera aroMoM. KBaHTel. JInHelyaTbie CIEKTPHI.
PammoaktuBHOCTE. Anbda, Oera- m ramma-u3nydeHus. CtpoeHune aToMHOTO sAnapa. HyximonHas
MOJIENTb aTOMHOTO siyipa. M3otomel. PagroaktuBHbIe ipeBpateHus. [leproa momypacnaaa aTOMHBIX siep.
SnepHple peakiiny. 3aKOHBI COXpaHEHUS 3apsIIOBOI0 M MACCOBOTO YUCEN. DHEPTHUS CBSI3U ATOMHBIX
sinep. CBsi3b Macchl v dHeprun. Peakiuu cunTe3a u nenenus siyep. Ucrtounnku snepruu ComHIa U 3BE3I.
Snepnast sHepreTuka. [lelicTBUS palMOAKTUBHBIX U3TYyYEHUH Ha KUBBIC OPTaHU3MBI.
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Jemoncmpayuu.

CriekTpbl U3TYICHUS U TIOTJIOMICHHUS.

CriekTpbl pa3JInYHbBIX Ta30B.

CuekTp Bogopo/a.

Habnronenue Tpexo B kamepe Busbcona.

Pabora cuérdyrka HOHM3UPYIOIIUX H3ITyUISHHH.

Perucrpatius uinydeHus MPUPOIHBIX MUHEPAJIOB U IPOTYKTOB.
Jlabopamopuvie padbomul u onvimol.

HaGuro1eHre CIUTONIHBIX U JIMHEHYAThIX CIIEKTPOB U3ITYYCHUS.

HccnenoBanre TpeKoB: H3MEPEHUE SHEPTUU YaCTHULIBI IO TOPMO3HOMY ITyTH (110 oTorpadusm).
3. M3mepeHue paauoakTuBHOTO (hoHa.

ok wnpE

.



IloBTOpHTETHHO-0000IAIOIINIT MOLYJIb.

[loBTOpHUTENBEHO-0000MIAIOIMMK  MOAYAb TMpEJHAa3HAaYeH Ui CHCTEMaTH3alud W 00O0O0IIeHHS
MPEAMETHOTO COACPKaHHUsI M ONbITa JEITEIbHOCTH, NMPHOOPETEHHOTO IMpH M3YYEHUH BCEro Kypca
¢u3nKK, a TaKKe IS TMOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY OK3aMEHY MO (U3UKe s
00y4Jaromuxcsi, BIOPaBIIMX 3TOT YUeOHBIN MPEAMET.

HpI/I HU3YUYCHUU OAHHOTO MOAYJA PCATIU3YIOTCA U CUCTCMATU3HUPYIOTCA BUAbI ACATCIBHOCTH, Ha
OCHOBC KOTOPBIX O6CCHCHHB36’TC$I JOCTHMIKCHUE TMPEAMCTHBIX W MCETAINIPECIMCTHBIX IIJIAHUPYCEMBIX
pe3ynbTaToB 00y4YeHus, GOPMUPYETCSl €CTECTBEHHOHAYYHAsI PAMOTHOCTh: OCBOCHUE HAYYHBIX METO/IOB
HCCICaA0OBaHUA SIBJICHUM npupoabl U TEXHUKU, OBJIAJCHUC YMCHUIAMU O6’bﬂCHﬂTb (I)I/I3I/I‘-ICCKI/I€ SIBJICHUA,
MIPUMCHSIA MOJYYCHHBIC 3HAHUA, PCIIATh 3a/la4i, B TOM YHCJIC KAYCCTBCHHBIC U SKCIICPUMCHTAJILHBIC.

[IpuHIMNUaNbHO JEATENbHOCTHBIA XapakTep JaHHOIO pasjena peanusyercs 3a cyér TOoro, 4yTo
06yan0mHecsI BBIITOJIHATOT 3a/IaHWsA, B KOTOPBIX UM IIPEAIaracrcs:

Ha OCHOBE TIOJIYUYCHHBIX 3HAHHH pACllO3HABATh M HAYYHO OOBSCHATH (DU3WUYCCKUE SIBIICHHUS B
OKpY’Kalollel MPUpO/IE€ U MOBCEIHEBHOMN KU3HU;

HCIIOJIb30BAaTh HAYYHBIC METOAblI UCCIICAOBAHUA q)HSI/I‘IeCKI/IX HBJ’IGHI/IIZ, B TOM YHCJIC JJId IIPOBEPKU
THUIIOTE3 U MOJYUYCHUS TCOPETUYCCKNUX BBIBOJOB,
06’]:5[CH$[TB HAayY4YHBIC OCHOBBI HaI/IGOHee Ba’XHBIX JIOCTI/I)KeHI/Iﬁ COBPEMEHHBIX TGXHOJ’IOFI/Iﬁ, HaIrpumep,
MPAKTUYCCKOr'o HMCIIOJIb30BaAHUA PA3JIMYHBIX MCTOYHUKOB SHCPTHU HA OCHOBE 3daKOHaA IMPEBpalICHUA W
COXpaHCHUA BCEX M3BECTHBIX BUJ0B DHCPIUH.

INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

Wzyuenne (u3MKKM Ha YpOBHE OCHOBHOrO OOIIEro 00pa3oBaHMs HAMPABICHO Ha JOCTH)KECHHE
JIMYHOCTHBIX, MCTAIIPCAMETHBIX U ITPEAMETHBIX O6paSOBaTeJ'[BHBIX PEIYIbTATOB.

B pesyibrare uzydeHus (GU3UMKA Ha YPOBHE OCHOBHOI'O OOIIEro 00Opa3oBaHMs y OOydYaroIerocs
OyIyT COPMUPOBAHBI CIETYIONIHE JINIHOCTHBIC PE3YIbTATHI B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMSA:

— IIPOSIBJICHHUE MHTEPECa K HICTOPUHU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (DU3UUECKON HAYKH;
—IICHHOCTHOE OTHOIIICHHE K JIOCTHIKECHUSIM POCCUHCKUX YUEHBIX -(PU3UKOB;

2) rpa:k1aHCKOI0 U TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHHUS:

—TOTOBHOCTh K AKTHBHOMY YYaCTHIO B OOCYXIEHUH OOIIECTBEHHO 3HAYMMBIX U ATHUYECKHX ITPOOIIEM,
CBSI3aHHBIX C MPAKTUIECKUM TIPUMEHEHHEM JOCTIKEHUHN (QU3UKH;

— 0CO3HAHWE BAXKHOCTH MOPAITbHO-ITHYECKUX MPUHIIAIIOB B JAEATEIBHOCTH YIEHOTO;

3) 3cTeTH4YeCKOr0 BOCIUTAHMSI:

—BOCIIPUSATHE JCTETHYECKUX KadecTB (PM3MUECKOd Haykd: €€ TapMOHHYHOTO TOCTPOEHHUS, CTPOTOCTH,
TOYHOCTH, JIAKOHHYHOCTH;

4) HEeHHOCTH HAYYHOTI'0 IIO3HAHUS:

—OCO3HAHWE IIEHHOCTH (PU3UYECKOM HAyKd KaK MOIIHOTO WHCTPYMEHTAa TO3HAHWS MHpa, OCHOBBI
Pa3BUTHUS TEXHOJIOTUA, Ba)KHEHIIEH COCTaBISIOIEH KyJIbTYpbl;

— pa3BUTHE HAYYHOH JTFOO03HATEIHLHOCTH, HHTEpEca K UCCIIENOBATEIhCKOM I TeTLHOCTH;

5) hbopmupoBaHusi KYJbTYPbI 310POBbSA U IMOLUMOHATIBLHOTO 0JIATONOJYYHS:

— O0CO3HAHHWE [IEHHOCTH 0e30MmacHoro o0pas3a JKU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHpPE, BaXKHOCTH
mpaBmwiI O€30MacCHOTO TIOBEJICHUS HAa TPAHCIOPTE, Ha J0porax, C DJJIEKTPUYECKHM U TEIUIOBBIM
000py/IOBaHHEM B JIOMAIITHUX YCIIOBHSIX;

—cOpMHUPOBAHHOCTh HaBbIKa pe(IIEKCHH, TPU3HAHUE CBOErO TpaBa Ha OMIMOKY M TaKOro e IpaBa y
JPYTOTO YellOBeKa;

6) TPyA0BOI0 BOCIIUTAHUSA:

—aKTUBHOE yJacTHe B PEIICHUH MPAKTHUECKUX 3a7a4 (B paMKaX CeMbH, 00pa30BaTEbHOW OpraHU3aIliy,
ropoja, Kpasl) TEXHOJOTMYEeCKOH W COLMAIbHON HANpaBICHHOCTH, TPEOYIOMIMX B TOM YHUCIE U
(bm3HUecKrX 3HAHUM;

—MHTEpeC K MPAKTUIECKOMY U3YUEHUIO PO ECCUid, CBI3aHHBIX C (DU3UKON;

7) 3K0JI0rUYeCKOT0 BOCIIUTAHMS:

— OpHEHTAINS Ha NTPUMEHEeHNe (PU3NYeCKUX 3HAHUM JIJIs PElIeHUs 3aJ1a4 B 00JIACTH OKPYIKAIOIIeH CPeJibl,
[JITAHUPOBAHMUS IOCTYIIKOB M OLEHKU UX BO3MOKHBIX MOCIIEJICTBUN JIJIsl OKPY>KaIOIIeH Cpe/ibl;

— 0CO3HAHUE I100aTLHOTO XapaKTepa YKOJIOTHYECKUX MPOOJIEM U ITyTel WX PEIIeHHS;

8) apanTanumn K U3MEHSIIOIMMCS YCJIOBUSIM COUATBHOM U NPUPOIHOI cpelbl:



—TOTPEOHOCTh BO B3aMMOJICHCTBUM TPU BBINOJHCHUU WCCIICAOBAHUH W TIPOCKTOB (hU3HUSCKON
HaNpaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM APYTHX;

— [IOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO JIEATEIIBHOCTD;

—ToTPeOHOCTh B (POPMUPOBAHUHU HOBBIX 3HAHUI, B TOM YKCIEC (DOPMYITUPOBATh UJICH, IIOHSITHS, TUITOTE3bI
0 (bu3uUecKUX 00BEKTaX U SBJICHUSX;

— 0CO3HAHUE JICPUITUTOB COOCTBEHHBIX 3HAHUH M KOMIICTEHTHOCTEH B 00J1aCTH (PU3HKHY;

— IJIAHUPOBAHKUE CBOCTO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PM3MUECKUX 3HAHUIA,

—CTpeMJICHI/IC aHaJ'II/ISI/IpOBaTb U1 BBISIBJISITH B3AUMOCBSI3U HpHpO}lH, O6H.[€CTBa 1 3KOHOMHKH, B TOM YHCJIC
C UCIIOJIb30BaHUEM (PU3NYECCKUX 3HAHMIA,

—OIICHKAa CBOMX JICUCTBHH C Y4€TOM BIHUSHHS Ha OKPYKAIOUIYIO Cpery, BO3MOXKHBIX TJIOOAIbHBIX
MOCJICACTBHUH.

METANPEIMETHBIE PE3YJIbTATbBI

B pesynbrare ocBOCHHS MpOrpamMMbl 1o (U3MKE HAa YPOBHE OCHOBHOTO OOILIEro OOpa3oBaHUS y
oOyuarorierocst OyayT cOpMHUpPOBaHbI MeTANPeAMETHbIE Pe3YJIbTAThI, BKIIOYAIOIINE I03HABATEIIbHBIC
YHUBEpCalbHbIE y4eOHbIE JIEHCTBHS, KOMMYHUKAaTHBHBIE YHWBEpCaJbHbIE Yy4eOHBIE JIEHCTBUS,
PEryISTUBHBIC YHUBEPCAIbHBIC YUCOHBIC MEHCTBU.

Ilo3HaBaTebHbBIE YHUBEpPCAJIbHBIC yqeﬁm,le Z[eﬁCTBHfl

ba3oBble Toruyeckue gecrems:

BBISIBJISITH U XapaKTEpU30BaTh CYIIECTBEHHBIC MPU3HAKA O0BHEKTOB (SIBICHUN);

yCTaHABJIMBATH CYIIECTBEHHBIN IPU3HAK KIacCH(UKAIINK, OCHOBAHUS [UIsi 000OIICHUS 1 CPABHEHUS,
BBISIBJISTh 3aKOHOMEPHOCTH M TPOTHBOPEUHS] B pacCMaTpUBAeMbIX (hakTaxX, MAHHBIX M HAOIIOICHUSX,
OTHOCSAIINXCA K (DU3HMUECKUM SBICHUSAM;

BBISIBJISITH [TPHYMHHO-CIICICTBEHHBIC CBSI3M NMPH M3YYCHHU (U3MUECKUX SBICHWUN WM TMPOIECCOB, JIENaTh
BBIBOJIBI C HCIIONB30BAaHUEM JICAYKTUBHBIX W WHIAYKTHBHBIX YMO3aK/IIOUEHHH, BBIABUTATH TUIIOTE3BI O
B3aMMOCBSI3SIX (PU3NYECKUX BETNUHH;

CaMOCTOSITEIEHO BBIOMPATh CHOCO0 pemnieHns ydeOHOH (hM3nYeckoil 3ajadm (CpaBHEHHWE HECKOJIBKUX
BApMAHTOB pEIICHUSA, BBHIOOp HamOoiee MOIXOAIMIer0o € YYETOM CaMOCTOSTENIHHO BBIJACIICHHBIX
KPUTEPHEB).

Ba3oBble ucciieqopareibckue AeiicTBUs

WCIIOTIB30BAaTh BOMPOCH! KaK MCCIIEN0BATEIbCKII HHCTPYMEHT TIO3HAHNUS,

MIPOBOJIUTH TI0 CAMOCTOSITEIPHO COCTABJIEHHOMY IIJIAaHY OIBIT, HECTIOXKHBIA (DU3MUECKHUI SKCIIEPUMEHT,
HeOOIBIII0e UCCIeIOBaHNEe (PU3NIECKOTO SBICHUS;

OLIEHWBATh Ha IPUMEHUMOCTh M JJOCTOBEPHOCTh MH(OPMAIINIO, TIOTYIEHHYIO B XOJIE€ NCCIEIOBAHUS WIIH
IKCIIEPUMEHTA;

CaMOCTOATENBHO (hOpMyITUpOBaTH 00OOIIEHNUS M BHIBOABI MO Pe3yabTaTaM IPOBEAEHHOTO HAOIIOICHYS,
OITbITa, UCCIIEIOBAHUS;

MIPOrHO3MPOBATh BO3MOXKHOE JajbHEiIee pa3BUTHE (U3NYECKUX MPOIECCOB, a TaK)Ke BBIJIBHTATh
MIPETONIOKEHHS 00 UX PA3BUTHHU B HOBBIX YCIIOBHUSX M KOHTEKCTaX.

Pabora ¢ nunpopmanueii:

MIPUMEHATh Pa3lIMYHbIE METOJbI, HHCTPYMEHTHI M 3allpOChl TIPU TOUCKE W O0TOOpe MH(OpMAaIUU WU
JAHHBIX C YYETOM MPEIIOKEHHON yaeOHOoW (PU3MIecKoi 3a1auw;

AHAJIM3UPOBATh, CHUCTEMATH3UPOBATh W WHTEPIPETUPOBATH MH(YOPMAIMIO PA3NIUYHBIX BHIOB H (HopM
MIPEICTABIICHUS;

CaMOCTOSITEIIEHO BBIOMpATh ONTUMANBHYIO (OpPMY MpeAcTaBlieHuss WHPOPMAIMH W HILTFOCTPUPOBATH
peliaemMbie 3a]1a91 HECTOKHBIMU CXEMaMHU, IuarpaMMaMu, UHOU TpapuKol U MX KOMOUHAITUSMH.
KovMMyHnKkaTHBHBIC YHHBepcaJlbHbIe yueOHbIe TeiiCTBHA:

B X0Je OOCYXIeHHs ydeOHOro Marepuana, pe3yJbTaToB J1a0OpaTOPHBIX padOT M MPOEKTOB 3a7aBaThb
BOMPOCHI IO CYIIECTBY OOCYKJIaeMON TeMbl U BBICKa3bIBATh WJICH, HAIICJICHHBIC HA PEIICHUE 3aJa4d U
nojyiepxanue O1aroKenaTelbHOCTH OOIIECHMS;

COIOCTABIISITh CBOU CYXKJICHHS C CYXJICHUSMU JIDYTHX YYaCTHHUKOB JIMAJIOra, OOHAPY)KUBATh Pa3IHuue U
CXOJICTBO MO3UIHH;

BBIP2YKaTh CBOI TOYKY 3PEHHS B YCTHBIX U IMCBMEHHBIX TEKCTaX;



MyOJMYHO  TPEACTABIIATh  PE3yJbTaThl  BBINOJHEHHOIO  (PU3WYECKOTO  OMbiTa  (IKCIICPUMEHTA,
WCCIIC/IOBAHMUS, TIPOCKTA);

MMOHMMATh M HCIOJb30BAaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBUAYAJIbHOW pabOThI MPH PEUICHUH
KOHKPETHOM (PU3NYECKOI MPOOIJIeMBI;

MPUHUMATh [EIH COBMECTHOW JICITCILHOCTH, OpPraHW30BBIBATH JICHCTBUS TI0 €€ JIOCTHIKCHUIO:
pacnpenesaTh POy, OOCYKIATh IMPOILECCHl W PEe3yJbTaThl COBMECTHOW pPabOThI, 0000IIATh MHEHUS
HECKOJBKHUX JIIOEH;

BBITIOJIHATh CBOIO YacTh pPa0OThI, JOCTHras KaueCTBEHHOIO pE3yJibTaTa I1I0 CBOEMY HAIIPAaBJICHUIO WU
KOOPJAMHUPYSI CBOU JICHCTBUSI C APYTUMU YJICHAMH KOMAaH/IbI;

OLICHUBAaTh KA4YeCTBO CBOCrO0 BKIaJa B OOIIMH TPOIYKT IO KPUTEPHUSIM, CaAMOCTOSTEIHHO
chopMyTMPOBAaHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJIﬂTI/lBHI)Ie YHUBEPCAIBbHBIC yqeﬁnble )IeﬁCTBHﬂ

Camoopranusanusi:

BBISIBJISITH MIPOOJIEMBI B KM3HEHHBIX M y4EOHBIX CHUTYyallUsiX, TPEOYIOMIMX Uil perieHus (pU3nYecKuX
3HAHUM;

OPUCHTUPOBATHCA B PA3JIMYHBIX MMOAXOAaX NMPUHATUA peIHeHPII;'I (PIHJII/IBI/IJIyaHBHOG, NPUHATUC PCHICHUSA B
rpyMIe, IPUHATHE PEIEHUH TPYIIION);

CaMOCTOSITEIIbHO COCTABIISITh QJITOPUTM pelieHus: (PpU3nyeckol 3ajaddl WM IUJIaHa HWCCIEIOBAHUS C
y4€TOM HMEIONNXCA PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh IIpejylaracMble
BAapUAaHThI PELICHU;

JIeNIaTh BHIOOP ¥ OpaTh OTBETCTBEHHOCTD 3a PEIlICHHE.

CaMOKOHTPOJIb, SMOLUHOHAJILHBIA HHTEJJIEKT:

JaBaTh aJIeKBATHYIO OIIEHKY CHTYAIlMH U TIpeJiaraTh IUTaH e€ N3MEHEHUS;

OOBSICHATD TPUYMHBI JIOCTHKEHUSA (HEJTOCTIKEHUS) pe3yabTaTOB JEeATENbHOCTH, JaBaTh OIEHKY
MPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTUBBI B ACATEILHOCTD (B TOM YHCIIE B XOJ BBITIOMHEHUS (DU3NYECKOTO MCCIENOBaHUS MIIH
MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENHCTB, WM3MEHUBIIMXCS CHUTYalllid, YCTAaHOBJEHHBIX OIIMOOK,
BO3HUKIIMX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3yNIbTaTa LENU U YCIOBUAM;

CTaBUTH ce0SI Ha MECTO JPYroro YelOBEKa B XOJIE CIIOpa WJIHM IUCKYCCHU Ha HAyYHYIO TeMY, TOHHMAaTh
MOTHUBBI, HAMEPEHHS U JIOTUKY IPYTOT0;

MpU3HaBaTh CBOE MPaBO HA OMIMOKY MIPH pEHIeHNH (HU3WUECKUX 3a7ad WA B YTBEPKICHHUSIX HA HayYHBIC
TEMBI U TaKOe K€ MPaBO APYTOro.

HNPEAMETHBIE PE3YJIBTATDBI

K koHIiy oOyueHus B 7 Kijiacce npeiMeTHBIE Pe3ylIbTaThl Ha 0a30BOM YPOBHE JOIDKHBI OTPaXKaTh
c(OpMHUPOBAHHOCTH Y OOYJAFOIINXCS YMEHHIA:
UCIIONb30BAaTh MOHATHS: (pU3MYECKHe M XMMHYECKUE SBIICHUS, HAONIOJCHHE, SKCIEPUMEHT, MOJEIb,
THIIOTE3a, SIMHUIBI (PM3MYECKUX BEJIMYHMH, aTOM, MOJICKYJIA, arperaTHbIe COCTOSHUS BeIIecTBa (TBEpIOE,
KHJKOE, Ta3000pa3HOe), MEXaHWYeCKOe JBIDKEHUE (paBHOMEPHOE, HEPaBHOMEPHOE, NPSMOIMHEIHOE),
TPAeKTOpHs, paBHOJICHCTBYIOmas cuia, jaedopmamus (ynpyras, IUIacTHYecKas), HEBECOMOCTb,
COOOMIAOIINECS COCY/IBI;
pasnuuarh sBIeHUS (IupQy3Us, TEIUIOBOE IBMIKEHHE YACTUI[ BEIIECTBA, PaBHOMEPHOE [BIIKEHUE,
HEpaBHOMEPHOE JIBIKEHUE, WHEPLUS, B3aUMOJICHCTBHE Tel, paBHOBECHE TBEP/BIX TE C 3aKPEIUIEHHOW
OCBIO BpAIlleHWs, Tepefada JaBJCHUs TBEPIABIMU TeElAMH, SKHIKOCTSAMH W Tra3aMu, aTMocdepHoe
JaBJICHHE, TJIaBAHUE TEJI, NPEBPAIICHUS MEXaHHYECKOH JHEPruH) IO OIMUCAHHUIO HX XapaKTEPHBIX
CBOMCTB 1 Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOLINX JaHHOE (PU3UUECKOE SBICHUE;
pacrosHaBaTh MPOSIBIICHUE H3YYEHHBIX (PHU3MUECKUX SIBICHUH B OKpYXKAlOIEeM MHPE, B TOM YHCIE
(usnveckue SBICHUS B MPUPOJE: PUMEPHI IBIKEHHSI C PA3JIMYHBIMU CKOPOCTSIMU B JKUBOW M HEXHBOUH
MPUPOAE, ACUCTBHE CHIIBI TPEHUSI B MPHUPOAE U TEXHHUKE, BIUSHHE aTMOC(EPHOro JaBICHUS Ha >KUBOU
OpraHusM, IUIaBaHUE PbIO, phlYard B TeJie YEIOBEKa, MPU ITOM IEPEBOJUTH MPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIICISTH CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKK) (PU3MUECKUX SIBIICHUIA;
OIUCHIBATh U3YYCHHBIC CBOWCTBA TEN U (DUBHUECKHE SBJICHUS, UCTIONB3Ys (PU3NYECKUE BETMUUHBI (Macca,
00bEM, TIIOTHOCTH BEIECTBA, BpEMS, IyTb, CKOPOCTb, CPEAHSS CKOPOCTb, CHIIA YIPYrOCTH, CHJa



TSDKECTH, BEC Teia, Cujla TPeHHus, JaBlieHue (TBEPAOro Tema, )KMIKOCTH, Ta3a), BRITAIKUBAIONIAS CHJIA,
MexaHuuecKast padoTa, MOIIHOCTb, IJIEYO CHJIBI, MOMEHT CHJIbI, KOA(PQHUIMEHT MONE3HOr0 JACHCTBUS
MEXaHU3MOB, KHHETHYECKasi M TOTCHIMAaJbHAs JHEPIrHsi), NPU ONUCAHWH TPABHIBHO TPAKTOBATh
(DUBNYECKUI CMBICIT HCIOJb3YEMbIX BEIUYMH, MX OOO3HAYCHHMS W CAMHUIBI (PU3MYECKUX BEIUYMH,
HAXOIUTHb (POPMYJIbI, CBSI3BIBAIOIIME JTAHHYIO (U3MUECKYIO BEITUYMHY C APYTMMH BEITUYWHAMH, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (DU3UUECKUX BEIHUNH;

XapakTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SBICHUS W TPOLECCHI, UCTIONB3YS MpaBHUiia CIOKEHHS CHII
(Bmonp ogHOM mpsiMoii), 3akoH ['yka, 3axon Ilackand, 3akoH Apxumesna, MpaBUJIO PaBHOBECHS phlyara
(6;oxa), «30110TOE MPABUIIO» MEXaHHWKH, 3aKOH COXPAaHEHHS MEXaHHYECKOW SHEpPruu, MpH STOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3AIMCHIBATH €0 MATEMAaTHUECKOE BHIPAIKECHHE;

06’LSICH$ITI) (1)I/I3I/I‘I€CKI/IC SIBJICHHUS, MNPOLECCChI U CBOMCTBaA TCJII, B TOM YHUCJIIC U B KOHTCKCTC CI/ITyaHI/Iﬁ
MMPAKTUKOOPUCHTUPOBAHHOI'O XapakTepa: BBISIBJIATD MMPUYNHHO-CJIICACTBCHHBIC CBsI3U, CTPOUTH
00bsiCHEeHHE U3 1—2 JIOTMYECKHX IIaroB ¢ OMOpod Ha 1—2 M3y4eHHBIX CBOMCTBA (PM3HYECKUX SBICHUH,
(U3NYECKMX 3aKOHA HITH 3aKOHOMEPHOCTH;

pemarh pacuérHeie 3aaun B 1—2 AefCcTBUs, UCTIONB3YsI 3aKOHBI M (JOPMYJIbI, CBSI3bIBAOIIHE (PU3NYCCKUE
BEJIIMYHMHBI: HA OCHOBE aHAIIM3a YCIOBUS 3a/1aull 3alMChIBATh KPATKOE YCIOBHUE, MOJCTABIATh (PU3UUECKHE
BEIIMYMHBI B (OPMYJBl W MPOBOJAMTH PAacUEThl, HAXOJUTh CHPAaBOYHBIC JAHHBIC, HEOOXOIUMBIE JUIS
peIIeHUs 3a/1a4, OIEHUBATh PEATUCTHYHOCTD IMOJIyUeHHOU (DU3MUECKON BEIIMYUHBL;

pacrio3HaBaTb HpO6.]'IeMBI, KOTOPBIEC MOXHO PCIIUTH HPHU IMOMOIIN (1)I/I3I/I‘IGCKI/IX METOA0B, B OIIMCAHUH
WICCIIEJIOBAHMS BBIJIENIATH TPOBEPSIEMOE MPEANONoKeHHe (THUIOTE3y), Pa3indyaTh W WHTEPIPETHPOBATH
HOHy‘-IeHHBIfI pe3yibTaT, HAXOAUTH OIINOKH B XOA€ ombITa, JACIaTh BBIBOABI 110 €TI0 PE3YJIbTaTaM;
MPOBOANUTH OMBITHI 10 HAONIOJCHUIO (QU3MYECKUX SBICHUH WU (U3MYECKUX CBOWCTB  Tell:
(dhopMynmupoBaTE  TIPOBEpSEMBIC  TPEAMONOKEHHS, COOMpAaTh YCTAHOBKY W3  MPEMIOKEHHOTO
000pyI0BaHMSI, 3aMTUCHIBATH XOJI OMBITa U (DOPMYITHUPOBATH BHIBOJIBI;

BBIIIOJIHATE HPAMBIC U3MEPEHHA PACCTOSAHUSA, BPEMCHU, MACChl TCla, 06’LéMa, CUJIBI 1 TEMIIEPATYpPhI C
UCTIONb30BAHUEM AHAJOTOBBIX M LU(POBBIX NPHOOPOB, 3alHCHIBATH IOKA3aHUS MPHOOPOB C Y4ETOM
3aJIaHHON a0COJIIOTHOW MOTPEIIHOCTH U3MEPCHHMIA;

[IPOBOAUTh MCCIIEAOBAaHUE 3aBUCHUMOCTH OIHON (PU3MUYECKOH BEIMYMHBI OT APYIOM C MCIOJIb30BAHUEM
IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO ABMXKYILErocs Tejla OT BPEMEHHU IBMKEHUs Tella,
CHJIBI TPEHHSI CKOJIBXKEHUS OT Beca Tejla, KauecTBa 00paOOTKU IMOBEPXHOCTEH Tel U HE3aBUCUMOCTH CHJIBI
TPEHUs! OT IIOLIAIN CONPUKOCHOBEHMS TeJl, CUJIbl YIIPYTOCTH OT YIMHEHMs IPYKUHBI, BbITAJIKUBAIOLIECH
CHJIBI OT 00bEMA MOrPYKEHHOM YacTH Tella M OT IUIOTHOCTH JKUIKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH
Tena, OT [IyOMHBI, Ha KOTOPYIO IOIPYXKEHO TEJI0, yCIOBUH IJIaBaHUS TEI, YCIOBUM paBHOBECHUS phlyara u
OJI0OKOB), y4acTBOBaTh B IUIAHMPOBAHWU y4eOHOTO WCCIENOBaHUS, COOMPATh YCTAHOBKY M BBITIOIHATH
HU3MEpEHMs, CIEAysl NPEIJIOKEHHOMY IUIaHy, (UKCUPOBATh PE3yJbTAaThl IIOJyYEHHOH 3aBUCHUMOCTH
(u3nYecCKNX BEIMYMH B BHUJE NPEIJIOKEHHbIX TaONMIl M TpaduKOB, HeaaTh BBIBOIBI IO pe3yJbTaTaM
HCCIIeI0BAHNS;

IIPOBOANTH KOCBEHHBIE M3MEPEHMs (PU3MUECKUX BEIUYMH (IIOTHOCTH BELIECTBA KHUIKOCTH M TBEPAOTO
Tena, CWJIA TPEHHUSl CKOJBKEHMS, JABJICHUE BO3/yXa, BBITAIKMBAIOLIAs CHJa, ACHCTBYyMOLIas Ha
MOrPyKEHHOE B JKUAKOCTH TENO, KOA(PHUIMEHT IMOJE3HOr0 ACHCTBUS NMPOCTHIX MEXaHU3MOB), CICHYs
MPEATI0KCHHON MHCTPYKLUHU: IPU BBIITOJHEHUN U3MEPEHUI COOMPATh HKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIIATH 3HAYCHUE NCKOMOW BETMUNHBL;

COOJTFO/IATh TIPABUJIA TEXHUKH O€30TIaCHOCTH MPHU paboTe ¢ TabopaTOpHBIM 000PYIOBaHUEM;

YKa3bIBaTh MPUHLMUIIBI ICHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, TUHAMOMETD,
COOOIIAIOIINECS COCYIbl, OapOMETp, pbluar, HOABUKHBIM U HEMOABMKHBIN OJI0K, HAKJIOHHAS TJIOCKOCTB;
XapaKkTepU30BaTh MPUHLHUIIBI ACHCTBUS N3yUEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB C ONOPOH Ha UX
onucaHus (B TOM YMCIIE: HOALIMITHUKH, YCTPOHCTBO BOJOIPOBO/JA, THAPABINYECKHH MPECC, MaHOMETP,
BBICOTOMEp, MOPIIHEBONH HACOC, apeoMETp), UCIOb3Ysl 3HAHMUS O CBOMCTBAaX (DM3MUECKHUX SIBICHUH U
HeoOXouMble (PU3NIECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

MPUBOAUTH MpUMeEPbl (HAaXOAWTh HHGPOPMALMIO O MpHUMEpax) NPaKTHYECKOrO HCIOJIb30BaHUS
(¢u3nUecKNX 3HAHUN B TOBCEIHEBHOM >KU3HM il oOecriedeHus: O€30MacHOCTH NpH OOpalieHuH ¢
npuOopaMH M TEXHUYECKUMH  YCTPOWCTBAMH, COXPAHEHHsI 3JI0POBbSI M  COOJIONEHHMS HOPM
9KOJIOTMYECKOT0 MOBEJICHUS B OKPYKAIOLIeH Cpesie;

OCYLIECTBIATH OTOOP MCTOYHMKOB MH(pOpManuu B MHTepHETE B COOTBETCTBHHU C 33aJaHHBIM HOHUCKOBBIM
3arpocoM, Ha OCHOBE HMMEIOLIMXCS 3HAHWM M MYTEM CpaBHEHUS Pa3iIMYHbIX MCTOYHHMKOB BBIJIENATH
nH(POPMALIUIO, KOTOpas SIBJISIETCSl TPOTUBOPEUUBON HIIM MOYKET OBITH HEIOCTOBEPHOIA;

WCIOJIB30BATh NPH BBIOJHEHUH YYEOHBIX 3aJaHUi HayYHO-TIONMYJSAPHYIO JHUTEPaTypy (HHU3NYECKOro
COZIepKaHUsl, CIIPaBOYHBIC MaTepUalbl, pecypchbl cetu MuTepHer, Biasers npuéMaMi KOHCIIEKTUPOBAHNUS
TEKCTa, Ipeodpa3zoBaHus HH()OPMALIUU U3 OTHON 3HAKOBOW CHCTEMBI B IPYTYIO;



co3gaBaThb COOCTBEHHBIE KpaTKHUE€ IMUCbMCHHBLIC W YCTHBIC COO6HI€HI/I$1 Ha OCHOBE 2—3 HCTOYHHKOB
HH(bOpMaHHH (1)1/131/1‘1601(01"0 COACpI)KaHusA, B TOM YHCIIC HY6J'II/I‘1HO ACJIaTb KpaTKue COO6H1€HI/I$I (0]
pe3yiibTaTax MPOCKTOB HWJIN y‘Ie6HI)IX HCCHCﬂOBaHHﬁ, IIpu 3TOM TI'paMOTHO HCIIOJIb30BAaTh H3y‘{€HHLII>'I
MOHATUUHBIN afrapar Kypca (I)H3I/IKI/I, COIIPOBOXIATh BBICTYIVICHHUE HpeBeHTaHHCﬁ;

IIpyU BBIITOJIHCHUHU y’-IC6HLIX MIPOCKTOB U HCCIIeIOBaHUM pacnpeacisiTb 00SI3aHHOCTH B rpynmne B
COOTBCTCTBHHM C IIOCTAaBJICHHBIMU 3aJadyaMM, CJICIWTH 3a BBIIIOJIHCHUCM IlJIaHa I[CﬁCTBHfI, aJICKBATHO
OIICHUBATh COOCTBEHHBIN BKJIaag B  ACATCIBHOCTL  TI'PYIIIIbI, BbICTPAMBATL KOMMYHUKATHUBHOC
B33HMO}Z[€I>'ICTBI/I€, YUUTBIBast MHCHUC OKPYXKarOomnXx.

K xoHiy oOyueHus B 8 Kjacce NpeMETHBIC Pe3yJbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
c(hOPMHUPOBAHHOCTH Y O0YYAFOIIUXCS YMCHHUIA:
WCIONb30BaTh TOHATHSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBM)KEHHE AaTOMOB M MOJIEKYI,
arperaTHbIe COCTOSIHUS BEILISCTBA, KPUCTAJUIMYCSCKUE U aMOP(HBIC Tella, HACBIIICHHBIM 1 HEHACHIIIICHHBIN
map, BIOKHOCTh BO3yXa, TEMIIEpaTypa, BHYTPEHHSSI JHEPTHUs, TEIUIOBOM ABUTATENh, JIEMEHTAPHBINA
AJIIEKTPUUECKHH 3apsiil, JIEKTPUIECKOE TI0JIE, TIPOBOIHUKH U JTUIJICKTPUKH, MIOCTOSHHBIN 3JIEKTPUICCKUI
TOK, MarHUTHOE TIOJIE;
pasznuyaTh SBJEHHA (TEIUIOBOE pacIlMpeHrne M C)KaThe, TeIulonepenaya, TEIIOBOe paBHOBECHE,
CMayMBaHWE, KaNMWUIAPHBIC SBIICHUS, WCHApeHHWe, KOHICHCANWs, IUJIaBJICHHWE, KPUCTAUTA3AIIHS
(oTBepaeBaHmME), KUTICHUE, TEIUIONepeaava (TeIIONPOBOIHOCTh, KOHBEKIINS, U3IYICHHE), DICKTPU3AITUS
TeJ, B3aUMOJACHCTBHE 3apSAIOB, MEHCTBUS DJIEKTPUICCKOTO TOKA, KOPOTKOE 3aMBIKaHHE, B3aUMOCHCTBHE
MAarHuTOB, JCWCTBHE MArHUTHOTO TOJSI HA TMPOBOJHHUK C TOKOM, 3JIEKTPOMAarHUTHAS WHAYKIIHS) TIO0
OMMCAHUIO WX XaPaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHPYIONINX JaHHOE (hr3mdeckoe
SIBJICHUC;
pacrio3HaBaTh MPOSBIICHWE HM3YUYEHHBIX (DU3WYCCKUX SIBICHHUA B OKPY)KAIOIIEM MHPE, B TOM YHCIIE
(m3nueckue SBIEHUS B TPHUPOJE: TMOBEPXHOCTHOE HATSHKEHWE M KaNWULIPHBIC SIBICHUS B TIPUPOJIE,
KpUCTAIUIBI B IpUpojie, u3nydenne ConHIa, 3aMep3aHie BOA0EMOB, MOPCKHE OpU3bI, 00pa3oBaHUE POCHI,
TyMaHa, WHes, CHera, SJIeKTpHYeCKue SBJIICHHS B arMmocdepe, SJIEKTPHUYECTBO JKUBBIX OPTaHH3MOB,
MarHuTHOE Toyie 3eMiH, Jpeid MOIICOB, POJIb MATHUTHOTO TIOJNSl JUIsS JKU3HH Ha 3emIie, MOJSIPHOE
CHSIHHE, TIPH DTOM IIEPEBOJIMThH MPAKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIJICISITh CYIIECTBEHHBIC CBOMCTBA
(mpu3HaKK) GU3UIECKUX SBIICHUM;
OIUCHIBATh W3YyUCHHBIC CBOWCTBA TeN W (U3MUECKHE SIBICHUS, HCIONB3YS (U3MYECKUE BEITUYHUHBI
(Temmeparypa, BHYTPEHHSAS OSHEPTHUsS, KOJWYECTBO TEIJIOTH, yJElIbHAas TEIIOEMKOCTh BeEIeCTBa,
yaenbHAs TelyioTa TUIaBIICHHS, YAENbHAs TEIIoTa MHapooOpa3oBaHUs, YAENbHAs TEIJIOTa CTrOpaHUs
TOIUTHBA, KO3(D(PHUIIMEHT TOJIE3HOr0 JEHCTBUSA TEIUIOBOW MAaITMHBI, OTHOCHUTENbHAS BIAKHOCTH BO3/yXa,
ANEKTPUYECKUAN 3apsijl, Cujla TOKA, AJIEKTPHUECKOe HATPSIKEHNE, COMPOTHUBIICHNE IPOBOIHUKA, YACTHHOE
CONIPOTHUBJICHNE BEIIECTBa, pad0Ta W MOIIHOCTH DJEKTPUYECKOrO0 TOKA), MPU OMHCAHUH TPABUIBHO
TpakToBaTh (PM3WYECKUN CMBICT HCIIONB3YEMBIX BEIHYMH, OOO3HAYEHWS W EIUHUIIBl (PU3UICCKUX
BEJIMYWH, HAXOAUTh (POPMYITBI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO0 BEIMYMHY C APYTUMH BETHYHHAMH,
CTPOUTH Tpa(hMKK N3YUYEHHBIX 3aBUCUMOCTEN (DU3MYECKUX BEITHYNH;
XapaKTepu30BaTh CBOWCTBA Tel, (PM3MYECKUE SIBICHUS W TPOIECCHI, NCIOIB3yS OCHOBHBIC TIOJOMKEHHS
MOJIEKYIIIPHO-KHHETHYECKOM TEOpUU CTPOCHUS BEIIEeCTBA, NPUHIUII CYMEPIO3WIUU Toned (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsna, 3akoH Oma Ui ydacTKa Ienu, 3akoH Jxoyms—
Jlenma, 3ak0H COXpaHEHUs! YHEPTHH, ITPU STOM JIaBATh CIOBECHYIO ()OPMYITHPOBKY 3aKOHA M 3aIMCHIBATH
€ro MaTeMaTHYeCKOe BBIPAKEHHE;
OOBSICHATH (DPU3UYECKHE TMPOIECCHl U CBOMCTBA TN, B TOM YHCIE U B KOHTEKCTE CHUTYallMd MPAKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH MPHUYNHHOCIIEICTBEHHBIE CBS3H, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IIAroB C OMOpOi Ha 1—2 M3y4eHHBIX CBOMCTBA (DM3MUECKUX SBICHUU, PU3MIECKUX 3aKOHOB
WJTM 3aKOHOMEPHOCTEI;
pemaTts pacu€THbIe 3aa4un B 2—3 AEHCTBUS, UCTIONB3Ys 3aKOHBI M (JOPMYIIBI, CBS3BIBAIOIINE (PH3UIECKHE
BEJIMYMHBI: HA OCHOBE aHAllM3a YCJIOBUS 3aJla4d 3aIUCHIBATH KPATKOE YCIOBHE, BBISBISITH HEOCTATOK
JMaHHBIX JUIS pelieHHus 3a7add, BbIOMpATh 3aKOHBI W (OPMYJbl, HEOOXOAMMBIE sl €€ pelleHws,
MPOBOJINTh PAcU€Thl W CPaBHUBATH MOJIYYCHHOE 3HAUYEeHHE (U3NYECKOH BEIMYUHBI C W3BECTHBIMHU
JTAHHBIMU;
pacrno3HaBaTh TPOOIEMBI, KOTOPbIE MOYKHO PEIIUTh IMPHU IMOMOIIM (PU3UYECKUX METOJIOB, HCIOIb3YS
OIMCaHUE HMCCIIeIOBAHUS, BBIJCIATH MPOBEPSEMOE MPEAIONIOKEHUE, OI[EHHBATh PABUIBHOCTD MOPSIKA
IIPOBEJICHUS UCCIICOBAHUS, JISIAaTh BBIBOIBL;
MIPOBOJIUTH OIIBITHI 110 HAOIIIOJICHUIO (DU3HUYECKHX SIBJICHUN MM (DU3HUYECKUX CBOMCTB Tel (KalMJUIIPHBIS
SIBJICHUSI, 3aBUCUMOCTh JIABJICHUS BO3/yXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOIEcca OCTHIBAHUS
YW HArpeBaHHWsS NpPU U3IYYCHUU OT I[BETa W3IydYarollell (ITOTJIOMANIe) MOBEPXHOCTH, CKOPOCTh
WCHApPEHUsT BOJBI OT TEMIEpaTyphbl KUJAKOCTH M IUIOMIATU €€ IMOBEPXHOCTH, SJCKTPU3ALUS Tl U



B3aMMOJICHCTBHE DIEKTPHUUCCKUX 3apsoB, B3aUMOJCHCTBHE MOCTOSHHBIX MAarHUTOB, BH3YaJIH3aLHsI
MarHUTHBIX TIOJIGH TOCTOSIHHBIX MAarHMTOB, JCHCTBHS MAarHUTHOTO IOl HAa MPOBOAHUK C TOKOM,
CBOMCTBa D9JIEKTPOMArHWTa, CBOMCTBA JIIEKTPOJABUTATENsl TOCTOSIHHOTO TOKa): (OPMYIHUPOBATH
MIpOBEPsIeMbIE MPEMOIOKEHHS, COOMPATh YCTAHOBKY U3 MPEATIOKEHHOI0 000PYAOBaHHMsI, OMUCHIBATD XOJ1
ombITa ¥ (POPMYIHUPOBATH BEIBOABI,

BBIIIOJIHATE HOPSAMBIC HU3MCEPCEHUA TEMIICPATYPHI, OTHOCHUTEIBLHOM BJIQYKHOCTH BO3ayXa, CHJIBI TOKa,
HaIrpsKEeHUA € UCIIOJIb30BAHMEM aHAaJIOI'OBBIX HpI/I60p0B 1 JaTYUKOB (1)I/I3I/I‘-ICCKI/IX BCJIMYMH, CpaBHUBATH
pe3yabTaThl U3MEPEHUH C YUETOM 3aJJaHHON aOCOIOTHON MOrPEITHOCTH;

MIPOBOJIUTh MCCJICIOBAaHUE 3aBHCUMOCTH OJHON (DU3MYECKOH BEIWYHMHBI OT JPYrOM C HCIOJIb30BAHHEM
MPSAMBIX U3MEPEHHUH (3aBHCHMOCTH COTIPOTUBJIEHUS MPOBOJHUKA OT €ro JJIMHBI, IIOMAaaAN MOMNEePEeYHOro
CCUCHHA U YACIBHOI'O CONPOTUBIICHUS BCIICCTBA MPOBOAHHKA, CHUJIbI TOKA, UAYHICIO 4Y€PE3 MMPOBOAHUK,
OT HAmNpsDKEHHWsT Ha NPOBOAHUKE, HMCCICAOBAHHME MOCIEIOBATEIBHOIO M IMapajuleIbHOIO COSAMHEHUH
HpOBOI[HI/IKOB)l IJIaHUPOBATH HCCJICIOBAHUEC, CO6I/IpaTI) YCTAHOBKY M BBIIIOJIHATL U3MEPCHUA, CIICAYS
MPE/UIOKCHHOMY IUTaHy, (DMKCUPOBATh pE3yJibTaThl MOJYYCHHOH 3aBUCUMOCTH B BHJIE TaOJHUI[ U
I‘pa(l)I/IKOB, JIC1aTh BBIBO/IbI 11O pE3yJibTaTaM UCCIICAOBAHUS

MMPOBOANTE KOCBCHHBLIC H3MCPCHUA (1)I/ISI/I‘IGCKI/IX BCIIMYUH (YIIGJ'IBHEDI TEII0EMKOCTD BCIICCTBA,
CONPOTUBJICHUE TPOBOJHMKA, paboTa W MOIIHOCTH AIIEKTPHUECKOr0 TOKA): TUIAHHMPOBATH WM3MEpPEHUS,
COOMPATh SKCIIEPUMEHTAIILHYIO YCTAHOBKY, CIEAYs MPEAJIOKESHHON HHCTPYKIIUHU, U BBIYUCIISATh 3HAYCHUE
BCIIMYUHBI,

COOJTI0IaTh TIpaBHIIa TEXHUKU 0€30MaCHOCTH TIPU padoTe ¢ J1a00paTOPHBIM 000PYI0BaHHUEM;
XapaKTepU30BaTh MPUHIUIIBI JICHCTBUS N3yYEHHBIX MPHOOPOB U TEXHUYECKUX YCTPOMCTB C ONOPOI Ha WX
omucaHusi (B TOM YHCJE: CHCTEMa OTOIUICHWS JIOMOB, THTPOMETp, MapoBas TypOWHA, aMIIepMET),
BOJIbTMETP, CUETUYHUK DIEKTPUYECKOW JSHEPTHH, 3JIEKTPOOCBETUTENbHBIE NPUOOpPHI, HArpeBaTEbHbIE
3JIEKTPOIIPHOOPBI  (MPUMEPBI), IJICKTPUUECKUE NPEAOXPAHUTEIH, 3JIEKTPOMArHUT, 3JIEKTPOBUIATENb
MOCTOSTHHOT'O TOKA), UCIIOJIb3Ysl 3HAHUSI O CBOMCTBAX (PU3MUYECKUX SIBICHUN M HEOOXOJMMBbIC (PH3HUECKUE
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHWYECKHE YCTPOMCTBA M H3MEPUTENbHBIC NPHOOPHI MO CXeMaM |
CXEMAaTUYHbIM PUCYHKaM (KHUIKOCTHBIM TEPMOMETP, TEPMOC, IICHUXPOMETP, TUIPOMETpP, IBUraTelb
BHYTPEHHEIO CrOpaHUs, 3JIEKTPOCKOI, pEeocTaTr), COCTAaBJIAThH CXEMbl 3JIEKTPUUYECKUX ILened ¢
[IOCJIEAOBATEIbHBIM U HapajjieJbHbIM COCAMHEHMEM »3JIEMEHTOB, pa3jiuyasl yCJIOBHbIE O00O3HAUEHMs
3JIEMEHTOB 3JIEKTPUUECKUX LIeTIEH;

NPUBOANTH NpPUMEpPHl (HAXOAWTh HWHGOPMAIMIO O MpHUMEpax) NPAKTUYECKOrO0 HCHOIb30BAHUSI
(hm3uYecKNX 3HAHWN B TIOBCETHEBHOM JKU3HM IS oOecriedeHus Oe30MacHOCTH TpH OOpaIleHuu ¢
npubopaMn M TEXHHYECKUMHM YCTPOMCTBAMM, COXPAaHEHMsS 3I0pPOBbSI U  COOJNIONEHHS HOPM
9KOJIOTMUYECKOT 0 MOBEJICHUS B OKPYKAIOLIEeH Cpese;

OCYLIECTBIIATh MOUCK MH(pOpManuu (usndeckoro comep:kanus B MHTepHETe, HA OCHOBE MMEIOIUXCS
3HaHUH U MyTEM CPaBHEHMS JOIOJHUTEIbHBIX MCTOUYHUKOB BBIIEIATH MH(POPMALIMIO, KOTOpPAs SBIISIETCS
MIPOTHBOPEUYNBON MITH MOYKET OBITH HEIOCTOBEPHOM;

WCIOJIB30BaTh NPH BBIOJHEHUH YYEOHBIX 3aJaHUH HAayYHO-TIOMYJSPHYIO JHUTEpaTypy (PU3NUIECKOro
COZIepKaHUsl, CIIPaBOYHbIC MaTepUallbl, pecypchl cetu MHTepHer, BiaaeTs npuéMaMu KOHCIEKTHPOBAHMS
TEKCTa, IpeoOpa3oBaHus HH(POPMALIUH U3 OJJHOM 3HAKOBOH CHCTEMBI B APYIYIO;

Co3/laBaTh COOCTBEHHBIE NMHCHMEHHBIE W KpaTKHe YCTHBIE COOOIIEeHHUs, 0000mas wH(hOpMAIUo U3
HECKOJIBKUX MCTOYHUKOB (DU3MYECKOrO COAEPKaHMs, B TOM YMCIIE MyOINYHO MPEACTABISATH PE3YIbTaThl
MIPOCKTHONW MJIM MCCIEAOBATENbCKON JEATEIbHOCTH, NMPH 3TOM I'PaMOTHO HCIIONb30BATh W3YYEHHBIH
MOHSTUWHBINA anmapaT Kypca (pHU3UKH, COMPOBOXKIAThH BHICTYIIJICHHE TIPE3CHTAINEH;

IPU BBINOJHEHWH YYEOHBIX IIPOEKTOB M HMCCIEAOBAHMN (DU3MUECKUX MPOLIECCOB PaCHpeNeNsiTh
00sI3aHHOCTH B TPYIIE B COOTBETCTBUM C MOCTABJICHHBIMHU 33/1a4aMH, CJICJUTH 32 BBINOJHEHUEM IIJIaHa
JEUCTBUM M KOPPEKTUPOBATH €ro, aJleKBaTHO OLCHWBATh COOCTBEHHBIH BKJAJ B JEATEIBHOCTb T'PYIIIIBL,
BBICTPaNBaTh KOMMYHHKAaTHBHOE B3aUMOJICHCTBHUE, ITPOSIBIISISE TOTOBHOCTD Pa3pelaTh KOH(IINKTHL.

K xoniy oOydenust B 9 Kiiacce npeaMETHbIC pe3yIbTaThl HA 0A30BOM YPOBHE JIOJKHBI OTPa)kaTb
c(OPMUPOBAHHOCTD Y 00OYUAIOIINXCS YMEHHM:
HCIONb30BaTh TOHATHS: CHCTEMA OTCU€Ta, MaTepHalibHasl TOYKA, TPAEKTOpPHUS, OTHOCUTEIBHOCTH
MEXaHUYECKOro JBMKEHUs, aedopmauusi (ympyras, IIacTHUECKas), TPEHUE, LEHTPOCTPEMHUTEIBHOE
YCKOpEHHE, HEBECOMOCTb M IEperpy3Ku, LEHTP TSDKECTH, aOCOMIOTHO TBEPAOE TENO, LEHTP TSHKECTH
TBEPJOro Tena, PaBHOBECHE, MEXaHWMYECKHE KoJie0aHWs W BOJHBI, 3BYK, MH(Pa3BYK M YIbTPa3BYK,
9JIEKTPOMArHUTHBIC BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U AalIbHO30PKOCTD,
CIIEKTPbI HCITYCKAHUS U TIOTJIOMIEH s, anbda, Oera- 1 raMMa-u3IydeHus], U30TOIbI, SJCpHAst YHEPreTUKa;
pasnuyath SBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJHMHEHHOE ABMKEHHE, PaBHOYCKOPEHHOE
MpSIMOJIMHEHHOE JIBUKEHUE, CBOOOJHOE TMaJeHUE TENI, PAaBHOMEPHOE [BIKEHHE IO OKPYXHOCTH,



B3aMMOJICHCTBHE TEN, PEAKTUBHOE JBIKEHHE, KolleOaTenbHOe ABIKEHNE (3aTyXaloUIMe U BBIHYKICHHBIC
KoneOaHus), Pe3OHAaHC, BOJHOBOE JBHKEHHE, OTPaKEHHE 3BYKa, NPSMOIMHEHHOE pacmpocTpaHeHHe,
OTpa)XCHUE W TMPEJIOMIICHHE CBETa, MOIHOE BHYTPEHHEE OTPa)KeHUE CBETa, pa3jiokeHHe Oenoro ceera B
CIEKTP M CJOXEHHE CIEKTPaJbHBIX LIBETOB, AMCIEPCHS CBETa, €CTECTBEHHAsl PaJnOaKTUBHOCTD,
BO3HMKHOBEHHUE JIMHEHYATOTO CIIEKTPa M3IyUYeHHs) IO OMUCAHUIO X XapaKTEPHBIX CBOWCTB U Ha OCHOBE
OIBITOB, AEMOHCTPUPYIONIMX JaHHOE (PU3HUECKOE SBIICHHE;

pacro3HaBaTh MPOSBICHUE W3YyYEHHBIX (DU3WYECKUX SBICHWH B OKpYKalolmleM MHUpe (B TOM 4YHCIE
¢usnveckre SIBICHUS B TPHUPOJC: MPHIUBBL W OTIMBBIL, JBHKeHHE I1aHeT COJHEYHOW CHCTEMBI,
PEaKTUBHOE JIBUKCHUE JKHUBBIX OpPTaHU3MOB, BOCIPHSTHE 3BYKOB JKMBOTHBIMH, 3EMIICTpSICEHUE,
CEiCMHYECKHE BOJHBI, IIyHAMH, X0, I[BETa TeJl, ONTUYCCKUE SIBJICHHUS B IMPUPOAE, OHOIOTHYECKOE
NeWCTBUE  BHUIMMOTO,  yIbTPA(pHUOIETOBOIO W PEHTTEHOBCKOTO  W3JIYYEHHH,  eCTECTBEHHBIN
PaZMoaKTUBHBIN (OH, KOCMUYECKHUE JIyYH, PaIHOAKTHBHOE H3ITydeHUE TPUPOJHBIX MUHEPAJIOB, JICHCTBUE
PaJIMOAaKTUBHBIX M3YYEHHI Ha OPraHWM3M 4YeloBeKa), TPH TOM IEePEBOJUThH NMPAKTHUYECKYIO 33/1a4y B
y4eOHYI0, BBIJICISITh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3HMUECKUX SBIICHUH;

OIUCHIBATh W3yUCHHBIE CBOWCTBA Tel W (U3MUECKHE SIBJICHUS, WCHONB3YS (U3MUECKUE BETUYMHBI
(cpemusisi ¥ MTHOBEHHasl CKOPOCTh Tella MPH HEPAaBHOMEPHOM JIBUKCHUH, YCKOpEHHUE, TepeMelleHHE,
MyTh, YTJII0Basi CKOPOCTh, CHJIa TPEHUSI, CHJIa YIIPYTOCTH, CHJIa TSHKECTH, YCKOPEHHE CBOOOIHOTO TIa/ICHHS,
BEC Tela, UMITYJIbC Tejla, UMITYJIbC CHIIbl, MEXaHUYecKasi paboTa W MOIIHOCTbh, MOTEHIINAIbHAS YHEPTHSI
Tela, MOMHSATOrO HaJl MOBEPXHOCTBIO 3€MIIH, IMMOTECHIIMAbHAS SHEPTHsI CXKATOW MPYKUHBI, KWHETHYECKAsT
9HEPTHsl, MOJTHAS MEXaHUYeCKasi SHEPTUsl, TIEPHOJI U YacTOTa KOJIEOAHUH, JUTMHA BOJHBI, TPOMKOCTD 3BYKa
W BBICOTA TOHA, CKOPOCTh CBETa, IIOKa3aTellb TIPENIOMIICHUS CpEJbl), MPHU ONUCAHUHM IPABUIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICI HCIONB3YEMbIX BEIUYMH, OOO3HAYEHHS] W CJMHUIBI (U3HYECKUX
BEJIMYHH, HAXOJUTh (YOPMYIIBI, CBSI3BIBAIOIINE JaHHYIO (PU3MYECKYIO BETUUMHY C JIPYTUMH BEJTMUUHAMH,
CTPOUTH I'paPUKU U3YUECHHBIX 3aBUCHMOCTEH (DU3NYESCKUX BEIUYHH;

XapakTepu30BaTh CBOWCTBA TeJ, (DU3MUECKHUE SIBICHWSI M TPOIECCHI, UCIIONbB3yS 3aKOH COXPaHEHHUsI
9HEPruH, 3aKOH BCEMHPHOI'O TATOTEHMsI, NPUHLUI CYNEPHO3ULUU CHJI, HPUHLUI OTHOCUTEIBHOCTH
lNaymunest, 3akoHpl HploTOHA, 3aKOH COXpaHEHMs MMITY/IbCA, 3aKOHbI OTPa)XEHUS U IIPEIOMIICHUS CBETa,
3aKOHBI COXPAaHEHMs 3apsiloBOrO M MacCOBOIO YMCEN IPU SAEPHBIX pPEAKUUsIX, NPU ITOM [JaBaTb
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIIMChIBATh €0 MAaTEMAaTHUYECKOE BBIPAYKEHUE;

00BSACHATH (PU3UYECKUE IPOLIECCH U CBOWCTBA TeJ, B TOM YMUCIE U B KOHTEKCTE CUTyalUH MPaKTUKO-
OPUEHTHUPOBAHHOT'O XapaKTepa: BBIBIATH NPUYNHHO-CIICACTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE N3 2—3
JIOTUYECKHX IIAroB C OMOPOH Ha 2—3 M3y4YeHHBIX CBOMCTBA (PM3WYECKUX SBICHHUH, (U3MUECCKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEH;

pemats pacuéTHple 3a7add (OMUpAromnecss Ha CHCTeMy W3 2—3 ypaBHEHWIl), WCHONB3ysd 3aKOHBI U
(dbopmyiibl, CBsI3pIBaOLIME (DU3MUECKUE BEIMUYMHBL: HA OCHOBE aHajlM3a YCJOBHUS 3aJadyd 3aIlMChIBAThH
KpaTKOe YCJIOBHE, BBIABIISATh HEJOCTAIOLIME MM M30bITOUHBIC AAaHHBIE, BHIOMPATh 3aKOHBI U (OPMYJIbI,
HEOOXOUMbIE [UIsl PELICHUs], IPOBOIUTH PAcU€Thl ¥ OLICHUBATh PEATMCTUYHOCTD HOIY4YEHHOr O 3HAUCHUS
(hM3mIeCcKOl BETHIMHBI,

pacrosHaBaTh MpoOJEMbl, KOTOpblE MOXXHO DPELIUTh IPU MOMOIIM (DPU3MUYECKUX METOHOB, HCIOJIB3YS
OIMCAHNE HCCIIENOBAHUS, BBIICIATH POBEPSIEMOE IPENON0KEHNE, OLICHUBATh MPaBHIIBHOCTD MOPSIIKA
MIPOBEICHNS UCCIICOBAHUS, 1eTaTh BBIBO/IbL, HHTEPIIPETUPOBAThH PE3YIbTAaThl HAOIIOICHUH U OIIBITOB;
MIPOBOJIUTH OIBITH 110 HAOMIOJCHUI0 (PU3NYECKUX SBICHWN WM (U3NYECKUX CBOWCTB TeN (M3y4deHHE
BTOPOro 3akoHa HpioTOHa, 3aKOHA COXpaHEHMsI SHEPTUH, 3aBUCUMOCTb Iepruoja KojaeOaHui Mpy>KHHHOTO
MasiTHHKa OT Macchl Ipy3a M >KECTKOCTU MPYKUHBI M HE3aBUCUMOCTb OT aMIUIMTYAbI MaJbIX KOJeOaHuUi,
NPSIMOJIMHEHHOE PACHPOCTPaHEHHUE CBETa, PasjOKeHHE OEeNoro cBeTa B CIEKTpP, M3yYCHHE CBOWMCTB
n300paXkeHus1 B IUIOCKOM 3€pKajie M CBOWCTB H300pa)keHUsl IpeaMeTa B COOMparoLiel JIMH3E,
HaOJII0/ICHNE CIUIOLIHBIX U JIMHEHUATBIX CIIEKTPOB M3JIydEeHHs): CAMOCTOATEIIBHO COOMPATh YCTAHOBKY U3
N30BITOYHOrO0 Habopa 00OpYNOBAaHMS, ONUCHIBATH XOJ OIBITA M €ro pe3yiabTarbl, (HOpMYIHPOBATH
BBIBO/IbI;

MIPOBOANTH MIPHU HEOOXOJMMOCTH CEPHUIO MPSMBIX U3MEPEHUH, Onpeessis cpejHee 3HaUeHue U3MepsIeMoi
BeMMYMHBI ((DOKYCHOE pacCTOsSHUE coOMparomiell JIMH3bI), 000CHOBBIBATH BHIOOP CIIOCO0A HM3MEpEHHS
(u3mepuTenpHOrO prdopa);

MPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEN (DPU3NYECKUX BEIMYMH C UCTIOJIB30BAHUEM IPSIMBIX U3MEPEHUH
(3aBHCHMOCTb IyTH OT BPEMEHHM IIPH PaBHOYCKOPEHHOM JBHMKEHHU 0€3 HauyaJbHOH CKOPOCTH, Iepruoia
KoJeOaHMH MaTeMaTHUYECKOro MasTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH YIja OTPaXKEHHs CBETa OT yIia
najeHusT ¥ yria MOpeloMIIeHHS OT yIyla NafeHWs): IUIAHHPOBaTbh HCCIEAOBAaHHE, CaMOCTOSITENbHO
cobupaTh yCTaHOBKY, (PUKCHPOBATh PE3yJAbTATHI MOJYYEHHON 3aBUCUMOCTH (DU3NUECKUX BEIIMYMH B BUJC
TabnuI U Tpa)uKOB, JENaTh BBIBOJBI IO Pe3yIbTaTaM UCCIIEIOBAHNUS;

MPOBOANTH KOCBEHHBIC M3MEpeHMs (PU3MUYECKUX BETHYUH (CpemHssl CKOPOCTh M YCKOpPEHHE Tena IMpH
PaBHOYCKOPEHHOM JIBM)KEHHH, YCKOPEHHE CBOOOAHOTO MaJeHUsl, KECTKOCTh MPYKUHBI, KOX(PPHUINEHT



TPEHUSl CKOJNBKEHMS, MeXaHWYeckas padoTa M MOLIHOCTh, 4YacToTa M TEepHoJ  KoleOaHui
MaTeMaTHYECKOTO M MPYKUHHOTO MasTHUKOB, ONTHYECKas CHJa COOMpArOIIel JTMH3bI, paIHOaKTHBHBIN
(oH): MIaHUPOBATh U3MEPEHHS, COOUPATH IKCIIEPUMEHTAIBLHYIO YCTAHOBKY W BBIIOJIHITH U3MEPEHUS,
cienys NpeUIoKEHHONM MHCTPYKIMM, BBIYMCIATH 3HAUYEHHE BEIMYMHBI U AHAIM3MPOBATH IMOJIy4YEHHBIE
PEe3yJbTATHL ¢ YUETOM 3aJAHHOMN MTOTPEIIHOCTU U3MEPEHU;

co0JTI0AaTh TIpaBUIIa TEXHUKU 0€30MaCHOCTH TP padoTe ¢ 1abopaTOPHBIM 000PYAOBaHUEM;

pa3nuyaTth OCHOBHBIC TIPU3HAKU M3YYCHHBIX (PU3MUYECKUX MOJENEH: MaTepuanbHas TOYKa, abCOIIOTHO
TBEPJIOE TENO, TOUEUHBIH UCTOUHUK CBETA, JyY, TOHKAas JHMH3a, IUIAHETapHas MOJelb aToMa, HYKJIOHHas
MOJI€JIb aTOMHOT0 $71pa;

XapaKTepU30BaTh MPUHLUIIBI ACHCTBUS N3yUCHHBIX MPHOOPOB U TEXHUYECKUX YCTPOMCTB C ONOPOH Ha UX
OIIMCaHHus (B TOM YUCJIC:! CIIMAOMCTP, AATYUKU ITOJIOKCHUS, PACCTOAHNA U YCKOPCHUA, paKeTa, 3X0JIOT,
OYKH, MEPUCKOIN, (poToanmapart, ONTUYECKHE CBETOBOJIBI, CIIEKTPOCKOI, TO3UMETp, Kamepa Buibcona),
WCTIONIB3YsI 3HAHUS O CBOMCTBAX (DM3MUECKHX SIBICHUM 1 HEOOXOJJMMble (DU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbI MU CXEMATUYHBIC PUCYHKU H3YUCHHBLIX TCXHHYCCKUX yCTpOﬁCTB, N3MCPUTEIIbHBIX
MpUOOPOB M TEXHOJIOTMYECKUX MPOILECCOB TPU pEIIeHHH YyueOHO-TIPAaKTHYECKUX 3ajiadu, ONTHYECKUE
CXEMBI JUISI TOCTPOCHUS M300pa’keHNH B TNIOCKOM 3€pKalie U COOMpAaroIeH JINH3E,

MPUBOJUTH TpPUMEPHl (HAXOAWTh HHPOPMALUIO O MPHUMEpax) NPAKTHUYECKOr0 HCIOIb30BaHHUS
(u3NYeCKNX 3HAHWN B TIOBCEIHEBHOM JKU3HHM Ui oOecrieueHHss OE30MacHOCTH IpU OOpallleHuu C
npuOoOpaMH H  TEXHHYECKUMH  YCTPOMCTBAMH, COXPAaHEHHS 3J0POBbSI M  COONIOJICHHS HOPM
9KOJIOTUYECKOT0 TTOBEJIEHHS B OKPYKAIOIIEH Cpee;

OCYIIECTBIIATh TOUCK HH(popManmu QU3nUecKoro cojepkanus B HTepHeTe, caMOCTOSATENHLHO
dhopMynmHpysT TIOMCKOBBIM 3alpoc, HAXOMUTh IIYTH ONPEASICHHs] JTOCTOBEPHOCTH TONyUEHHOMN
HHq)OpMaHI/IPI Ha OCHOBC UMCHOIITUXCA 3HAHUU 1 JOITOJITHHUTEIIBHBIX HCTOYHHUKOB,

WCIOJIB30BaTh MPH BBIMOJHEHUN Y4eOHBIX 33JaHWN HAay4YHO-TIONYJSIPHYIO JUTEpaTrypy (usmaeckoro
COACpIKaHuMs, CIIPAaBOYHBIC MaTCpHaibl, PECYPChI CETU I/IHTepHeT, BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAHUW A
TEKcTa, Mpeodpa3oBaHus HHPOPMALINH U3 OIHOI 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIC M YCTHBIC COOOLICHUS Ha OCHOBE MH(OPMAIWU W3 HECKOJIBKUX
HUCTOYHUKOB (DU3MYECKOr0 COAEpKaHUs, IyOJUYHO IIPEACTaBIATh PE3yJabTaThl IPOEKTHOM HIIU
HCCIIEIOBATEIbCKOU AESITEIbHOCTH, ITPU 3TOM I'PaMOTHO MCIIOJb30BaTh U3YUEHHBIN MOHATUHHBIN anmapar
M3y4aeMoro pasjeiia (pU3MKd W COIMPOBOXKIATh BBICTYIICHHE Mpe3eHTAaIHeld ¢ yd4éToM OCOOCHHOCTEH
ayJIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE
7 KJIACC

Ne | HanmeHoBaHue pa3gesioB |KosnyecTBo 4acoB JnexkTpoHHbIe ([UPOBbIE)
n/ Y TEM MPOrpaMMbl Bcer ||[Kon| Mpaxt ob6pa3oBaTesIbHbIE PECYPChI
I

0 |Tpo|unueckn
JbH| e
ble | paboT
pa6| bl
oT
bl

‘Pa3ge11 1. Pu3uKa U eé poJib B NO3HAHNY OKPYKAIOIEr0 MUpPa ‘

‘1_1 Hfbnsmca - HayKa o0 npupo/je H 2 || || HBI/I6JII/IOTEKa LOK https://m.edsoo.ru/7f416194‘

‘1.2 Hfbnanecxne BeJIMYMHbBI H 2 ” ” 1 HBI/IﬁJII/IOTEKa LOK https://m.edsoo.ru/7f416194‘

1.3 ||[EcTecTBeHHOHAy4YHbIN MeTOA, || 2 1 Bu6auoTteka LIOK https://m.edsoo.ru/7f416194
MO3HAHUSA

‘I/ITOI‘O 10 paszeny H 6 ” ‘

‘Pasaeﬂ 2. HepBOHa‘{aJIbele CBE€€HUA O CTPOCHHH BelleCcTBa ‘

‘2.1 HCTpOeHI/Ie BellecTBa H 1 ” ” HBI/I6JII/IOTeKa [IOK https://m.edsoo.ru/7f416194‘

2.2 ||ABmkeHue u 2 1 bu6snoreka LIOK https://m.edsoo.ru/7f416194
B3aMMO/eCTBHE YaCTHI]
BelllecTBa

2.3 ||ArperaTHbie COCTOSTHUS 2 bu6snoreka LIOK https://m.edsoo.ru/7f416194
BelllecTBa

‘I/ITOI‘O 0 paszeny H 5 ” ‘

‘Pa3aeﬂ 3. /IBM>KeHHe ¥ B3aMO/elCTBHE TeJl ‘

‘3,1 HMexaHquCKoe JIBIDKEHNE “ 3 ” ” “BI/I6JII/IOTeKa [IOK https://m.edsoo.ru/7f416194‘
‘3,2 HI/IHepuHﬂ, Macca, JIOTHOCTb “ 4 ” ” 1 “BI/I6JII/IOTeKa [1OK https://m.edsoo.ru/7f416194‘
‘3,3 HCI/ma. Buabl cua “ 14 ” 1 ” 2 “BI/I6JII/IOTeKa LHOK https://m.edsoo.ru/7f416194‘
‘I/ITOFO 10 pasjesy “ 21 ” ‘

‘Pasaeﬂ 4. laB/1ieHUe TBEPADbIX TeJI, )KUAKOCTEN U ra3oB ‘

4.1 | laBneHue. [lepegaua 3 bu6snoreka LIOK https://m.edsoo.ru/7f416194
JlaBJIeHUs TBEPbIMU TeJIaAMH,
KUJIKOCTSIMU Y Ta3aMU

‘4,2 H[LaBneHHe KUJKOCTHU “ 5 ” ” “BI/I6JII/IOTeKa [HOK https://m.edsoo.ru/7f416194‘
‘4,3 HATMocc])epHoe JlaBJieHUe “ 6 ” ” “BI/I6JII/IOTeKa [HOK https://m.edsoo.ru/7f416194‘

4.4 || JeficTBYeE )XU/AKOCTH U rasa 7 1 3 Bu6anoreka LHOK https://m.edsoo.ru/7f416194
Ha MOTPYKEHHOE B HUX TEJIO

‘HTOI‘O 10 pasjesny “ 21 ” ‘

‘Paa,qeﬂ 5. Pa6oTa M MOIIHOCTb. JHEprus ‘

‘5,1 HPa60Ta Y MOIIHOCTb H 3 ” ” 1 HBI/I6JII/IOTeKa LOK https://m.edsoo.ru/7f416194‘
‘5,2 HHpOCTbIe MeXaHU3MblI H 5 ” ” 1 HBI/I6JII/IOTeKa LOK https://m.edsoo.ru/7f416194‘
‘5,3 HMexaHquCKaH 3Heprus H 4 ” 1 ” 1 HBI/I6JII/IOT6Ka LOK https://m.edsoo.ru/7f416194‘
‘HTOFO 10 pasjeny H 12 ” ‘
‘PesepBHoe BpeMs H 3 ” ” H ‘
OBIIEE KOJIMYECTBO YACOBIIO | 68 | 3 12

[IPOTPAMME
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8 KJIACC

Ne (| HanMeHOBaHue KosimyecTBO 4acoB JnekTpoHHbIe (UPOBbIE)
n/mj| pasnenos U TeM |Bcero|lKonTposibHbie|[lpakTuueckue| ©0OPasoBaTesnbHbIe pecypebl
IporpaMMbl paboThl pa6oThl
‘Pa3ae11 1. TensioBBI€E ABJICHUSA
1.1 ||CTpoeHue u 7 bubsnoreka LIOK
CBOICTBA BellecTBa https://m.edsoo.ru/7f4181ce
1.2 |[TemioBeIe nporecchbi|| 21 1 5 bubsuoreka LHIOK
https://m.edsoo.ru/7f4181ce
‘I/ITOI‘O 1o paszeny H 28 H

‘Pa3ﬁ[e.fl 2. BHEKTPH‘IECKI/IE M MAarHuTHbIE ABJICHU A

2.1 ||9nekTpuyeckue 7 1 bubsnoreka LIOK
3apsjpbl. https://m.edsoo.ru/7f4181ce
3apsKeHHbIE Tesa U
HX B3aUMO/JlefCTBUE
2.2 ||[lTocTossHHBIN 20 1 7 bu6baunoreka [JOK
3JIEKTPUYECKUH TOK https://m.edsoo.ru/7f4181ce
2.3 ||[MarHuTHbIe 6 1 1.5 Bbu6baunoreka [JOK
SIBJIEHUS https://m.edsoo.ru/7f4181ce
2.4 ||9neKTpoMarHuTHas 4 bu6aunoreka [IOK
UHAYKIUS https://m.edsoo.ru/7f4181ce
‘I/ITOI‘O 1o pasjeny H 37 H
‘PESEpBHOE BpeMs H 3 H ” H
OBLIEE KOJIMYECTBO 68 3 14.5
YACOB 10 [IPOTPAMME
9 KJIACC
Ne | HammeHOoBaHHe | KosinyecTBO 4yacoB | JneKTpoHHbIEe (IMPpPOBbIE)
/M| pasfiesnoB U TeM |Bcero KoHTposibHble| [IpakTHyecKue o6pa3oBaTesibHbIE PECYPCHI
porpaMMbl paboThI paboThI
‘Pa3aeﬂ 1. MexaHH4YecKHe sIBJIeHM S
1.1 ||[MexaHuueckoe 10 1 Bu6aunoreka [JOK
JBWXXKeHUE U https://m.edsoo.ru/7f41a4a6
CIOCOGBI eT0
OMHCAHUS
1.2 ||B3aumojgeicTBHe 20 1 3 bubaunoreka [JOK
TeJ https://m.edsoo.ru/7f41a4a6
1.3 ||3aKoHBbI 10 3 bu6anoreka LIOK
COXpaHeHUs https://m.edsoo.ru/7f41a4a6
‘HTOI‘O 10 paszeny H 40 “
‘Paa,qeﬂ 2. MexaHM4ecKHe KoJ1e6aHHs U BOJTHbI
2.1 |[Mexannyeckue 7 3 bubaunoreka [JOK
KoJiebaHus https://m.edsoo.ru/7f41a4a6
2.2 |[MexaHnyeckue 8 1 3 bubauoreka IJOK
BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
‘HTOFO 10 pasjeny H 15 H

‘Pa3ae11 3. JJIeKTPOMAarHUTHOE 10J1e U 3JIEKTPOMAarHUTHbIE BOJIHbI

3.1

aﬂeKTpOMaFHHTHOE
ImoJjie U
3JIEKTPOMATrHUTHbIE

BOJIHbI

6

2

bubauoreka IJOK
https://m.edsoo.ru/7f41a4a6
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Ne || HaumeHoBaHuUe ‘ KosimyecTBO 4acoB ‘ JnekTpoHHbIe ([UPOBbIE)
o6pa3oBaTesIbHbIE PECYPChI

n/mj pasaesnos U TeM |Bcero|[KonTposbHbre|[[IpakTHyueckne
nporpaMMel paboThbl paboThl

Pa3AeJI 4 CBeTOBbIe mmemm

4.1 (|3akoHbI 6 2 bu6bsunoreka [JOK
pacnpocTpaHeHus https://m.edsoo.ru/7f41a4a6
CBETA
4.2 [|/lun3bl 6 3 bu6bsuoreka [JOK
Y OTITUYECKHE https://m.edsoo.ru/7f41a4a6
npu60opbI
4.3 ||Pa3noxenune 3 2 Bbu6baunoreka [JOK
6es10r0 CBETa B https://m.edsoo.ru/7f41a4a6
CIIEKTP
‘I/ITOI‘O 10 pasfeny H 15 H ‘
‘Pasaeﬂ 5. KBaHTOBBI€ SIBJIEHHS ‘
5.1 ||Mcnyckanue u 4 1 Bu6sauoTteka [IOK
HOTJIOLIEHHE CBETA https://m.edsoo.ru/7f41a4a6
aTOMOM
5.2 ||CTpoenue 6 1 BubsanoTreka [[OK
aTOMHOTO fi/ipa https://m.edsoo.ru/7f41a4a6
5.3 ||lnepHble peakyuu 7 1 1 bu6anoreka LIOK
https://m.edsoo.ru/7f41a4a6

‘I/ITOFO 10 pasjeny H 17 H ‘

‘Paaaeﬂ 6. [IoBTOPHUTE/ILHO-060061IAIOIIMIT MOAYJIb ‘

6.1 |[[loBTOpPEHHE U 9 2 Bu6auoTteka LIOK
060611eHHe https://m.edsoo.ru/7f41a4a6
coZiep KaHUs Kypca
du3uku 3a 7-9

KJ1acc
‘I/ITOI‘O 110 pasjeny H 9 “
OBIIEE KOJIMYECTBO 102 3 27

YACOB I10 [IPOTPAMME



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

YUYEBHO-METOJMYECKOE OBECIEYEHUE OGPA3OBATEJBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJBI U151 YYEHUKA

1. ®wuswuka: 7-ii Kiacc: 6a30BbIii ypoBeHb: yueOHuK, [lepoimkun V.M., Banos A.U.

2. ®wusuka: 8-i Kiacc: 6a30BbIi ypoBeHb: yueOHuK, [lepbimkun .M., UBanos A.H.

3. ®usuka: 9-i knacc: 6a30BbIil YpoBeHb: yueOHUK, [lepbimkun .M., T'yTHUK
E.M.,lBanoB A.U., [TerpoBa M. A.

4. KVMs1 OI'D, TunoBbie 3K3aMeHAIMOHHBIC BapUaHThI IO (PU3UKE MO/ peIaKInei

E.E. Kam3eeBoii
METOJJNYECKHUE MATEPHAJIbBI IJISA YUYUTEJISA

1.Ypoxu ¢pu3uku ¢ npuMeHeHneM HHPOPMAIIMOHHBIX TeXHOJOTUi. MockBa,
m3narenbeTBo «l mobyc»,2019

2. Meroaudeckuii cripaBOYHHK yuutens ¢puzuku. M. 2003
3.Hecranmaptueie ypoku ¢pusuku. Coct. C.B. bobposa. Bonrorpan, 2021
4.0pexoB B.II., YcoBa A.B. Meroauka npenonaBanus pusuku. M. 2020

5. Kemb6poBckuii-llogroroBruTebHble_33ja4U_K_osiuMnuagaM_no_o¢usuke_2021

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI

CETU UHTEPHET

1.https://m.edsoo.ru/ff0d1784
2.https://fipi.ru

3. www.vpr.statgrad.org.

OIrBHY «HCTUTYT cTpaTerum passmtus obpasoBaHnsa»


https://www.eduspb.com/public/books/teacher/phys57.djvu
https://www.eduspb.com/public/books/teacher/bobrova_s.v._-_fizika_7-10_klassy._nestandartnye_uroki_20031_mbdjvu.djvu
https://www.eduspb.com/public/books/teacher/orexova_v.p._usova_a.v._metodika_prepodavaniya_fiziki_8-10_moskva.prosveshchenie_1980ru1s.djvu
https://www.eduspb.com/public/books/teacher/kembrovskiy-podgotovitelnye_zadachi_k_olimpiadam_po_fizike_1984.djvu
https://m.edsoo.ru/ff0d1784

