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BbINyCKHUK HAYYUTCS:

e coOmofaTh npaBwiia O€30MACHOCTM W OXpaHbl TpyAa Npu paboTe C yuyeOHbIM U
1a00paTOPHBIM 000PYIOBaHUEM;

® [IOHMMATh CMBIC]I OCHOBHBIX (PM3NYECKUX TEPMHMHOB: (U3UYECKOE TEJIO0, HU3NIECKOE
SBJICHHUE, (PU3NYECKasi BEIIMYMHA, CAUHHUIIBI H3MEPEHUS;

® pacrno3HaBaTh NPOOJIEMbl, KOTOPbIE MOXXHO PpEIIUTh IPU IOMOLIM (PU3UUECKUX
METOJIOB; AHAJIU3UPOBATH OTJEIbHBIC 3TAIlbl IIPOBEJIEHUS MCCIEAOBAHUNA M MHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUIN U OTIBITOB;

® CTaBUTh OMBITHI 10 UCCIEAOBAHHUIO (DPU3MYECKUX SBICHUH MM (PU3HMUECKUX CBOMCTB
Tesl 03 HUCMOJIb30BAHUS NPSAMBIX H3MEPEHUi; NMpu 3ToM (GOpMyJInpoBaTh MpolieMy/3anady
y4eOHOr0 3KCIEPUMEHTa; COOMpPaTh YCTAHOBKY M3 IPEJIOKEHHOI0 000pYAOBaHUS; IPOBOIUTD
OTIBIT U (POPMYIIUPOBATH BBHIBOIBL.

[Tpumeuanue. Ilpu mpoBeneHUN UCCIENOBaHHUS (PU3MUECKUX SIBICHUH H3MEPUTEIbHBIC
OpuOOpsl  UCMONB3YIOTCS JIMIIb KakK JaTYMKM H3MEpeHHs (U3MYECKMX BEIMYMH. 3alucu
NOKa3aHUH MPSAMBIX U3MEPEHUI B 3TOM cilydae He TpeOyeTcs.

® [IOHMMATh POJIb SKCIIEPUMEHTA B [TOJIyYEHUU HAyYHOU MH(OpMaLUu;

® [POBOAUTH MpPsIMbIE M3MEPEHMs] (PU3NYECKUX BEJIMYMH: BpEMs, pacCTOSHHME, Macca
Tesa, o0beM, cujia, TEMIIEpaTypa, aTMOC(EpHOEe JaBJlCHUE, BIAKHOCTh BO3/yXa, HaIPsDKEHHE,
CHJIa TOKa, paJuallMOHHbIH (GOH (C MCIOJIB30BAaHMEM J03MMETpa); IpU 3TOM BBIOUpPATh
ONTUMAJIBHBINA CIIOCOO U3MEPEHHUS U UCIIONIB30BaTh MPOCTENIIINE METOAbI OLIEHKH MOIPEITHOCTEN
U3MEPECHU.

ITpumeuanue. Jlrobas yueOHas mporpamma JI0JKHA 0O€cIedrBaTh OBJIAJCHUE MPSMBIMU
U3MEPEHUSIMH BCEX NMEPEUNCICHHBIX (PU3NUYECKUX BETHYHUH.

® IPOBOAMTH HCCIIECOBAHUE 3aBUCHUMOCTEH (PU3MUYECKHX BEIHYMH C HUCIIOJIb30BaHUEM
OpSAMBIX U3MEPEHUI: NpH 3TOM KOHCTPYUPOBaTh YCTAHOBKY, (DMKCHPOBAaTh PpE3yJbTaThl
MOJIyUEHHOHM 3aBUCUMOCTH (PU3UYECKUX BEJIMYMH B BUZIE TaOIMI] U TpapuUKOB, JA€1aTh BBIBOIBI
0 pe3yJibTaTaM UCCIIE0BaHNUS;

® [POBOAUTH KOCBEHHBbIE M3MEpPEeHHs] (U3MUECKUX BEJIIMYMH: TPH BBITOJIHEHUU
U3MEpeHul coOupaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEIys NPEAOKEHHONH HWHCTPYKIIHH,
BBIUNCIIATh 3HAYEHUE BEIMYMHBI U aHAJIM3UPOBATh MOJIYYEHHbBIE PE3YJIbTAThI C YUETOM 3aJaHHON
TOYHOCTH U3MEPEHUN;

® aHAJIM3UPOBATH CUTYAIlMH NPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, y3HaBaTh B HUX
NPOSBIIEHUE M3YUYEHHBIX (U3MUECKUX SBICHUM WM 3aKOHOMEPHOCTEH U TNPUMEHSTh
UMEIOLINECs 3HAaHUS 17151 UX OOBSCHEHMUS;

® [IOHMMAaTh NIPHUHLMUIBI JEHCTBUS MaIllMH, NPUOOPOB M TEXHUYECKHUX YCTPOMCTB,



YCIIOBUS UX OE30MaCHOTO UCIIOIh30BaHUS B TIOBCETHEBHOM KU3HU;

® WCIOJIb30BaTh MPU BBIOJHCHUH YY€OHBIX 3a7a4 HAyYHO-TONYJISPHYIO JTUTEPATypPy O
(bU3HYECKUX SIBIICHUSX, CIIPABOYHBIC MaTEpUabl, pecypchl IHTepHET.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHTHCH:

® 0CO3HABAMb UYEHHOCMb HAYYHLIX UCCAe008AHUL, pPONb QU3UKU 8 pPACUUPeHUU
npedcmasieHull 00 OKpyIcarouem mupe u ee 8Kiao 8 YiyuuieHue Kaiecmaed JHeusHu,

® UCNOIBL306AMb NPUEMbl HOCMPOEHUS. PuU3UYECKUX MoOeell, NOUCKA U BOPMYIUPOBKU
00KaA3amenbCme GblOGUHYMbBIX 2UNOMe3 U MeoPemuyecKux 8bl860008 HA OCHO8E IMNUPUYECKU
VCMAHOBNIEHHBIX haKmos,

® CpasHuBamb MOYHOCMb UBMEPeHUsl (PU3UYEeCKUX GelUYUH N0  GelUyUHe UX
OMHOCUMENbHOU NO2PEUHOCIU NPU NPOBEOCHUU NPAMBIX U3MEPEHULL

®  CAMOCMOAMENbHO NPOBOOUMb KOCEEHHblE USMEPEHUs. U UCCAe008AHUS (PU3UUECKUX
BEIUYUH C UCNOJIb308AHUEM PAZIUYHBIX CHOCO008 UMEPEHUsl (PUULECKUX BelUYUH, 8blOUpams
cpedcmea usmMepeHusl ¢ yuemom HeoOX0OUMOU MOYHOCMU UMEpPeHUll, 0O0CHO8bI8AMb 8blOOD
cnocoba usmeperusl, a0eK8amHo20 NOCMABIeHHOU 3a0aye, NPo8ooUmMs OYEeHK) 00CMOBEPHOCU
NOJLYYEHHBIX PEe3YIbIMaAmos;

® BOCHPUHUMAMb UHGOPMAYUIO DUULECKO2O COO0epIHCAHUsl 6 HAYUHO-NONYIAPHOU
aumepamype u Ccpeocmeax Maccosol UHGOpMayuu, KpUmu4ecku OYeHU8Ams MNOLYYEHHYIO
uHhopmayuro, anaruzupys ee cooepiicarue u OaHHvle 00 UCMOYHUKe UHpopMayulL,

® co30asamv cOOCMBEHHbIE NUCOMEHHbIE U YCHHbIe COOOWEHUsL 0 PUULECKUX S8NEHUSIX
Ha4  OCHOBe  HECKONbKUX  UCMOYHUKOS  UHGoOpMayuu,  CONpoBONCOAmv  GblCHYNJIEHUE
npezenmayuetl, y4umuoledas 0COOEHHOCMU AYOUMOPUL C8EPCMHUKOS.

MexaHnuyeckue siBJICHUS

BbInycKHUK HAYy4YHTCS:

® pACIIO3HABATh MEXAaHUYECKHE SBJICHHS U OOBSCHATH HA OCHOBE MMEIONIUXCS 3HAHUH
OCHOBHBIE CBOMCTBA HJIM yCIIOBUS MPOTEKAHUS ITUX SIBICHUN: PaBHOMEPHOE U HEPABHOMEPHOE
JBIKCHHUE, PAaBHOMEPHOE W PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKCHHE, OTHOCHTEIHLHOCTH
MEXaHHYECKOTO JIBIYKEHUS, CBOOOHOE TaJICHUE Tell, PABHOMEPHOE JBIIKEHHUE 10 OKPYKHOCTH,
WHEPIINS, B3aUMOJICHCTBUE TEN, pEaKTUBHOE IBUKECHHE, Tepeaaya JaBICHUs TBEPIbIMH TellaMH,
KUAKOCTAMH WM TazaMu, aTMoc(epHoe [aBlieHUE, MIIaBaHWE TeJ, PAaBHOBECHE TBEPIBIX TEll,
UMEIOIINX 3aKpeIICHHYI0 OCh BpallleHUs, KoliedaTenbHOE [BIKEHUE, PE30HAHC, BOJIHOBOE
JBUXKEHHE (3BYK);

® OMUCHIBATH M3yYEHHBIC CBONCTBA TE€N MW MEXaHWYECKUE SIBICHHUS, WCIOIb3Ys
(du3HYeCKHEe BETUYHHBL: MTyTh, IEPEMEIICHNEe, CKOPOCTh, YCKOPEHHE, TIEPHOJT O0palIeHus, Macca

TCJ1a, IMJIOTHOCTh BCHICCTBA, CHJIA (CI/IJ'Ia TAKCCTH, CHUJIa YIPYTOCTH, CHUJIA TpCHI/I}I), JaBJICHHUC,



UMIYJIbC TeJla, KUHETUYeCKash HHEeprusi, NOTEHUHUalbHAas SHEPIus, MexaHuueckas pabdora,
MexaHudeckass MomHocth, KIIJ[ mpu coBepmieHHMH paGOThl C HCHOJIB30BAHUEM IPOCTOTO
MeXaHM3Ma, CHJla TPEHUs], aMIUINTY/1a, IEPUOJ] U YacToTa KojaeOaHuM, JUIMHA BOJIHBI U CKOPOCTb
€€ pacmpoCTpaHEHHUs; TMpH ONUCAHUHM TMPABUWIBHO TPAaKTOBAaTh (U3MUECKUH  CMBICIT
UCIIONIb3YEMBIX BEIIMYMH, WX OO0O3HAUEHUS M EIUHUIBI H3MEPEeHHs, HaXOAUTb (HOPMYIIbI,
CBSI3BIBAIOIME AHHYIO (PU3UYECKYIO BEIUYHHY C IPYTHMHU BEIIMYMHAMH, BBIUYUCIATH 3HAYCHUE
(U3HYECKON BETMIMHBL;

® aHAJIM3UPOBATh CBOMCTBA TEJ, MEXAHWUYECKUE SIBICHUS U IPOLIECCHI, HUCIOJIb3Ys
¢busnyecKkue 3aKOHBI: 3aKOH COXPAaHEHHUs HHEPrHH, 3aKOH BCEMHPHOTO TITOTCHHS, MPUHIIMII
CYTMEPIIO3UITUH CHIT (HaXOXKIeHHEe paBHOAeHCTBYOMIeH critbl), I, IT u 111 3akonsr HeroToHa, 3aKOH
COXpaHEHHMs MMITyJibca, 3aKoH ['yka, 3akoH Ilackans, 3akoH Apxumena; IpuU 3TOM pa3inyaTh
CJIOBECHYIO ()OPMYIIMPOBKY 3aKOHA U €T0 MAaTEMaTHIECKOE BBIPAKCHNUE;

® pasnMyuaTh OCHOBHBIC MPHU3HAKH W3YYEHHBIX (PH3MUECKUX MOJENEH: MaTepHajbHas
TOYKa, MHEPLMAJIbHAs CUCTEMA OTCYETA;

® pemaTth 33Ja4M, UCTIONB3Ysl (PU3NYECKHE 3aKOHBI (3aKOH COXPAHEHHs SHEPTHH, 3aKOH
BCEMHUPHOI'O TATrOTeHUs, npuHUun cyneprnosummu cwi, [, II m III 3akonsl HeroToHa, 3akoH
COXpaHEeHMs HMITyJbca, 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena) u (Hopmysbl,
CBs3BIBAOIIME (PU3UYECKUE BENUYHMHBI (IIyTh, CKOPOCTb, YCKOPEHHUE, Macca Teja, IUIOTHOCTh
BELIECTBa, CUja, JABJICHHUE, UMITYJIbC Te€la, KUHETUYECKas SHEprus, MOTEHIUaIbHas SHEPrus,
MexaHuuyeckas pabora, mexaHuyeckas mourHocTh, KIIJl mpocroro mexaHusma, cujia TPEHUS
CKOJIbXKEHUs, KO3 (PULIMEHT TpeHus, aMILTUTY/1a, IEpUOJ M YacTOTa KoJeOaHuH, IIIMHA BOJIHBI U
CKOpPOCTh €€ PacHpOCTPAHEHUs): Ha OCHOBE aHalIM3a YCIOBMs 3a/layM 3allChIBaTh KpaTKoe
yCIIOBUE, BBIAENATh (PU3NYECKUE BEIUYMHBI, 3aKOHBI U (OpPMYJbl, HEOOXOAUMBIE IS €€
pelIeHts, TPOBOJIUTh PAacU€Thl U OLEHUBATh PEAIbHOCTH MOJYYEHHOTO 3Hau€HUus (pu3ndeckoi
BEJIMYUHBI.

BpINyCKHUK NMOJYYUT BO3MOKHOCTh HAYYUThCSH:

® UCNONBL306aMb 3HAHUSL O MEXAHUYECKUX SGNeHUIX 6 MNOBCeOHEeBHOU JHCUHU Ol
obecneyenuss 6ezonacHocmu npu oopaweHuu ¢ nPUOOPamu U MeXHUYeCKUMU YCmpoucmeamu,
0I5l COXpAHeHUst 300P06bsi U COONOOEHUSL HOPM IKOJIOSUYECKO20 NOBEOeHUsl 8 OKpylcaroujell
cpede; NpUBOOUMb NPUMEPbl  NPAKMUYECKO20 UCHONb308AHUA  (U3UYECKUX 3HAHUU O
MEXAHUYeCKUx ABNeHUAX U Qu3uueckux 3aKOHAX; NPUMepbl UCHONb308AHUSL 60300HOGNAEMbIX
UCMOYHUKOS — DHEpauu,  IKOA0SUHECKUX  NOCNeOCMBULl  UCCAe008AHUSI  KOCMUYECKO20
NPOCMPAHCMS,

® paziuuamv Spanuybl NPUMEHUMOCMU QUUYECKUX 3AKOHO8, NOHUMAMb 6Ce0Ouull

xapaxkmep @QYHOAMEHMANbHLIX 3AKOHO8 (3AKOH COXPAHEHUSl MeXaHUyecKou JSHepauu, 3aKOH



COXpaHeHUs. UMNYIbCA, 3AKOH BCEMUPHO20 MASOMEHUs) U O02PAHUYEHHOCMb UCNOTIb308AHUS
yacmHwIX 3aKkoH08 (3akoH I'yka, Apxumeoa u op.);

® HAX00UMb AO0EKBAMHYI0 NPEONIONCEHHOU 3a0ade (u3UYecKyio Mooelb, pazpeulambs
npooniemMy Kak HA OCHO8€ UMEIOWUXCA 3HAHUL NO  Mexamuke ¢ UCNONb308AHUEM
Mamemamuyecko2o annapama, max u npu NOMOUWU Memooo8 OYeHKU.

TenJioBble sIBJICHUSA

BbInycKHUK HAYYHMTCS:

® pacro3HaBaTh TEIUIOBBIC SBJICHHUS W OOBICHATH Ha 0a3e HMEIOLUXCA 3HaHUUN
OCHOBHBIC CBOWMCTBAa WJIM yCIIOBHS MPOTEKAHUS ITHUX siBICHUN: nuddysus, n3MeHeHue oodbema
Te1 TpPU HarpeBaHWU (OXJAXKIEHUH), OOJNbIIAs CKHUMAEMOCTh Ta30B, Maljlas CKUMAEMOCTh
KUJKOCTEH M TBEPABIX TeJ; TEIJOBOE pPAaBHOBECHE, HCIApPEHHE, KOHJEHCAIUs, IJIaBJICHHE,
KPUCTAIIIM3AIUs, KHUIICHHE, BIAXKHOCTh BO3yXa, pAa3IMYHBIE CIOCOOBI TeIIonepeaayn
(TeTIOPOBOTHOCTh, KOHBEKITUS, H3JIyYCHUE), arperaTHbIe COCTOSIHUS BEIICCTBA, MOTJIONICHHE
SHEPruM TPH UCHAPCHUU JKUIAKOCTH ¥ BBIJCICHUE €€ NMPU KOHJCHCAIIMH Tapa, 3aBUCHMOCTH
TEMIIEPATypPhbl KUTICHUS OT JAaBJICHUS;

® OIHCHIBATh M3YYCHHBIC CBOMCTBA TEJ W TEILJIOBBIC SIBICHUS, UCIIOJIB3Ys (U3NUCCKUE
BEJIMYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPTHUs, TEMIIepaTypa, yaeiabHas TeIIOeMKOCTh
BEIIeCTBa, YZeNbHas TeIJIOTa IUIABJICHUS, YHeJIbHAs TeIuioTa MapooOpa3oBaHUs, yAeTbHas
TEIUIOTa CrOopaHUs TOIUIMBA, KOY(DQPUIMEHT MOJE3HOTO ICHCTBHS TEIUIOBOTO IBUTATENS; MPHU
ONKMCAHUW TPABUIBHO TPAKTOBaTh (DU3WYECKHA CMBICT HCIOJIB3YEMBIX BEIHYHH, WX
0003HaYCHHSI U TUHUIIBI U3MEPEHUS, HAXOAUTh (DOPMYIIBI, CBA3BIBAIOLINE NaHHYIO (PU3UUECKYIO
BEJIMUMHY C APYTMMU BeTUYMHAMU, BEIYUCIISITH 3HAUeHUE (PU3NIECKON BETTUYUHBI;

® aHAIM3HPOBATH CBOWCTBA TEJ, TEIUIOBBIC SBIEHUS M MPOLIECCHI, UCIOIb3Ys] OCHOBHBIE
MOJIOKEHUS aTOMHO-MOJIEKYJISIPHOTO YYEHHS O CTPOCHHMHM BEIIeCTBA M 3aKOH COXPAaHEHUs
SHEPTUH;

® pa3nIuyaTh OCHOBHBIC MPU3HAKU M3YUYEHHBIX (U3NYECKUX MOJENEH CTPOCHHsS Ta3os,
KUJKOCTEH U TBEPIBIX TEI;

® TPUBOJUTH NPHUMEPHl MPAKTUYECKOTO UCIOIB30BAHUS (DU3MUECKUX 3HAHUU O
TETUIOBBIX SIBIICHUSX;

e pemaTh 3aJlavM, WCIONB3Ys 3aKOH COXPAaHEHHWS SHEPrdd B TEIUIOBBIX TMpoIeccax U
(GopMyITbI, CBS3BIBAIOIIHE (DU3WYSCKHE BEIMYMHBI (KOJMYECTBO TEIUIOTHI, TeMIIepaTrypa,
ylIenbHas TEIJIOEMKOCTh BEIIECTBa, YyAeNbHAs TEIIOTa IIJIaBJICHUS, yJeldbHas TersoTa
napooOpa3oBaHus, yAeIbHAs TEIJIOTa CTOPAaHUS TOIUTUBA, KOY(DPHUIMEHT MOJIE3HOTO NEHCTBUS
TEIJIOBOTO JIBUTATENSI): HA OCHOBE aHAIW3a YCJIOBHS 3aJadd 3allMChIBATh KPATKOE YCIIOBHE,

BBIIETATh (U3MUYECKHUE BEJIUYMHBI, 3aKOHBI M (QOpPMYJbl, HEOOXOIMMBbIE IJIsl €€ pelIeHus,



MIPOBOAMTDH PacUeThl U OLIEHUBATh PEAbHOCTD MOJyYEHHOTO 3HaUeHUs (PU3HUECKON BEIIUYUHBIL.

BbINyCKHUK MOJIYYHT BO3MOKHOCTh HAYUYHThCS:

® UCNnONbL306aMb 3HAHUSL O MENN08bIX SAGNeHUAX 8 HOBCEOHEBHOU JICU3HU  OJlf
obecneyenuss b6ezonacHocmu npu oopaweHuu ¢ nPUOOPaMU U MeXHUYECKUMU YCmpOoUuCmeamu,
0151 COXpaHeHUsi 300P06bsi U COONOOEHUS. HOPM IKOJOSUYECKO20 NOBEOCeHUs 8 OKpYcaroujell
cpede; npusoOUMb NPUMeEPbl IKOJOSUYECKUX NOCIeOCMEULl pabomul 0sueameneli 6HYMpeHHe20
C20paHUsl, MEenao6uIX U 2UOPOIIEKMPOCMAHYULL

® paziuuams paHuybl NPUMEHUMOCMU QUUYECKUX 3AKOHO8, NOHUMAMb 6Ce0Ouutl
xapakmep QyHOAGMEHMANbHbIX (UIULECKUX 3aKOHO8 (3aKOH COXPAHEHUS dHepeuu 8 Menjo8blx
npoyeccax) u 02panuieHHOCMs UCNOIb308AHUS YACMHBIX 3AKOHO8,

® HAXO00UMb AOEKBAMHYIO NPEeOJIONCEHHOU 3a0aye QuU3UYeCKyl0 MOOelb, pa3peuams
npooneMy Kak Ha OCHO8€ UMEIOWUXCA 3HAHUL O MENna06blX ABNEHUSAX C UCNOIb308AHUEM
Mamemamuyecko2o annapama, max u npu NOMOWU Memooo8 OYeHKU.

DJieKTpuYecKre 1 MATHUTHBIE SIBJICHUS

BbInyCKHUK HAYYHTCS:

® pAacIiO3HABaTh JJIEKTPOMArHUTHBIC SIBICHUS W OOBSACHATH HA OCHOBE HMMEIOIIUXCS
3HaHUH OCHOBHBIC CBOMCTBAa WJIM YCJOBUS TNPOTEKAHUS STHX SBICHHA: DJICKTPU3ALUS Tel,
B3aMMOJICHCTBUE 3apsJ0B, AJIEKTPUUYECKUH TOK U €ro JedCTBUS (TEIIOBOE, XUMHYECKOE,
MarHMTHOE), B3aUMO/JICIICTBHE MAarHUTOB, JNEKTPOMArHUTHAs MHAYKIHUS, AeWCTBUE MAarHUTHOTO
Mojisi Ha TMPOBOAHMK C TOKOM M Ha JBIDKYIIYIOCS 3apsDKEHHYHO YacTHILy, JeHCTBUE
AIIEKTPUUYECKOTO TIOJSI Ha 3apsSHKEHHYIO YacTHUILy, JICKTPOMAarHUTHBIE BOJIHBI, MPSMOJIMHEHHOE
pacrpocTpaHeHHe CBETa, OTPAKEHHE U TPEJIOMIICHHE CBETA, AUCIIEPCHUs CBETA.

® COCTaBISITh CXEMBI JJIEKTPUYECKUX IENel C IMOCIeAOBAaTeNbHBIM H MapalIeIbHBIM
COEJMHEHUEM 3JIEMEHTOB, pa3iinyasi YCIOBHbIE 0003HAUCHMSI FIE€MEHTOB JIEKTPUUYECKHX Iienei
(MCTOYHUK TOKa, K04, PE3UCTOP, PEOCTAT, TaMIIOUKa, aMIIepMETp, BOIbTMET)).

® UCIOJB30BaTh ONTHUYECKHUE CXEMBI JIJISl TOCTPOCHUS M300paKeHU B TUIOCKOM 3epKalie
U cobuparomeil TuH3e.

® OMUCHIBATh HM3yYCHHBIE CBOWCTBA TN W DIEKTPOMATHUTHBIC SBJICHUS, WCIOIB3YS
dbuznuecKkue BEIMYMHBI: JJIEKTPUUYECKUU 3apsi, cuia TOKa, DJJIEKTPHUUECKOe HamNpsoKeHUe,
DIIEKTPHUYECKOE COMPOTUBIICHUE, YACIHFHOE CONPOTUBIICHNE BEIIECTBA, padoTa IEKTPUIECKOTO
MOJISi, MOIIHOCTh TOKa, (OKYCHOE pacCTOSIHHE W ONTHYECKas CHJla JIMH3BI, CKOpPOCTh
AIIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U YacTOTa CBETA; MPHU OMUCAHHH BEPHO TPAaKTOBAThH
bu3MYECKU CMBICT HCMONB3YEMBIX BETHUYMH, WX OOO3HAYCHHS W EIUHUIBI H3MEPEHUS,
HAXOJUTh (POPMYITBI, CBA3BIBAIONTUE TAHHYIO (PU3NICCKYIO BEIMYMHY C IPYTUMU BEIIMUYUHAMH.

¢ AHAJIM3UPOBATH CBOMCTBa TCJI, SJICKTPOMAIrHUTHBIC SIBJICHUA W HNPOLCCChI, NUCIIOJIb3YA



¢buznyecKue 3aKOHbI: 3aKOH COXPaHEHUs AJIEKTPUUECKOro 3apsaaa, 3akoH Oma Jis yyacTka IenH,
3akoH Jxoyns-JleHna, 3akOH MPSAMOIUHEHHOTO PACHpOCTPAHEHUS CBETa, 3aKOH OTPAKEHUS
CBETa, 3aKOH TPEIOMJICHHS CBETA; MPU STOM pa3inyaTh CIOBECHYIO (JOPMYIHPOBKY 3aKOHA U
€ro MaTeMaTU4YeCKOE BhIpasKEHUE.

® TPHUBOJUTH NPHUMEPHI MPAKTUYECKOTO UCIOIB30BAHUS (DU3MUECKUX 3HAHUU O
AIEKTPOMArHUTHBIX SIBJICHUSIX

e pelaTh 33Ja4u, UCTONb3Yys (pu3ndeckue 3aKoHbI (3akoH OMa Il y4acTKa LIenu, 3aKOH
Jxoyns-JleHna, 3akoH MPSMOJIMHEHHOTO0 pPacHpOCTPAaHEHHUs CBETa, 3aKOH OTPaXXCHHS CBETa,
3aKOH TIPETIOMJICHUSI CBeTa) U (hOpMyIbl, CBS3BIBAIOIINE (PU3NYCCKUE BEITUYHMHBI (CHJIa TOKA,
AIIEKTPUYECKOE HAIPSDKEHUE, HIIEKTPUYECKOE CONPOTUBIICHHE, YAEIbHOE CONMPOTUBIICHUE
BEIIECTBa, paboTa MEKTPUUYECKOTO OIS, MOIIIHOCTh TOKA, (JOKYCHOE PACCTOSTHUE U OMTUYECKas
CWJIa JIMH3BI, CKOPOCTh AJIEKTPOMATrHUTHBIX BOJH, JJMHA BOJIHBI M 4YacToTa CBeTa, (hOPMYIIbI
pacueTa MEeKTPUUECKOro COMPOTUBIICHUS TPH TOCIIEA0BATEIFHOM U IMAPAJUIETIHHOM COSIMHEHUH
MIPOBOJHHUKOB): HA OCHOBE aHAJIM3a YCIIOBUS 3aJadd 3alUCBHIBATH KPATKOE YCIIOBUE, BBIACIATH
dbusznyeckue BENUYUHBI, 3aKOHBI M (OPMYIIbI, HEOOXOIUMBIC AJIi €€ pPElIeHUs, MPOBOIUTH
pacueThl U OLIEHUBATh PEAIbHOCTD MOJYYEHHOTO 3HAYeHUS (PU3NUECKON BETHMUNHBI.

BbINMyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

® UCNOIBL308aMb 3HAHUA 00 INIEKMPOMASHUMHBIX SGNIEHUAX 8 NOBCEOHEBHOU HCUZHU Ol
obecneyenuss 6e3onacHocmu npu oopaweHuu ¢ nPUdOPamu U MexXHUYeCKUMU YCmpoucmeamu,
0I5l COXpAHeHUsi 300P06bsi U COONOOEHUS HOPM IKOJIOSUYECKO20 NOBEOEeHUsl 8 OKpYicaroujel
cpede; npusoOUMb NPUMeEPbL BIUAHUSL INEKMPOMASHUMHBIX UTYYEeHUL HA HCUBbLE OPSAHUIMbL,

® pasziuuams paHuybl NPUMEHUMOCMU QUSUYECKUX 3AKOHO8, NOHUMAMb 8CeoOuul
xapaxkmep @DYHOAMEHMANbHLIX 3AKOHO8 (3AKOH COXPAHeHUs 2J1eKmpuyecko2o 3apsaoa) u
02PAHUYEHHOCMb UCNONb308AHUSL YACMHBIX 3aKOHO8 (3akon Oma 0 yyacmka yenu, 3aKOH
IDicoyna-Jlenya u op.);

® UCNONBL308AMb NPUEMbl NOCMPOEHUs PUUYECKUX MoOoelell, NOUCKA U GopMYyTUpPOsKU
00Ka3amenbcme GblOGUHYMbBIX 2UNOMe3 U Meopemuyeckux 6ble0008 HA OCHO8E IMRUPUYECKU
VCMAHOBNIEeHHbIX (PaKkmos,

® HAX00UMb AO0EKBAMHYIO NPEONIONCEHHOU 3a0aue QU3UYECKYI0 MOoOelb, pa3peulambs
npobnemy Kak HA OCHO8e UMEOWUXCA 3HAHUL 00 I1eKMPOMACHUMHBIX AGNEHUAX C
UCNONb308AHUEM MAMEMAMUYECKO20 annapama, max u npu HOMowu Memoo08 OYeHKU.

KBanToBbBIE sIBJICHUS

BbInyCKHUK Hay4YuTCH:

® pACIIO3HABATh KBAaHTOBBIC SIBJICHUS W OOBSICHATH HAa OCHOBE HMEIONIUXCS 3HAHUH

OCHOBHEIC CBOMCTBA HIIH YCII0BUSA IMPOTCKAHUSA ITUX SIBIICHHI: €CTECTBCHHAS U HCKYCCTBCHHAasA



pPaMOaKTUBHOCTb, O-, - W Y-U3Iy4EeHHUs, BOSHUKHOBEHME JIMHEHUYATOrO CIEKTpa H3IydeHHUs
aToMa;

® OIUCHIBATb HM3YUYECHHbIE KBAHTOBBIEC SIBJICHMS, HCHOJb3ysd (PU3MUECKHE BEITUYMHBI:
MaccoBO€ YHCJO, 3apsAJ0BOE YHUCIIO, MEPUOJ MOJypacnana, dHeprusi (GOTOHOB; NPU OMUCAHUU
IPaBUIbHO TPAaKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YEMbIX BEJIUYMH, MX OOO3HA4YEHUs U
€IMHUIBl U3MEPEHUs; HaXOAUTh (HOPMYJbI, CBSI3BbIBAOLINE JAaHHYIO (PU3UUECKYIO BEJIMYUHY C
JPYTUMH BETMYMHAMH, BEIYUCIATH 3HAUCHHE (PU3NIECKON BEIIMUMHBI,

® aHAJIM3UPOBATh KBAHTOBBIEC SIBJIECHUS, UCHOJb3Ys (PU3NYECKHE 3aKOHBI U IOCTYIATHI:
3aKOH COXPAaHEHUs DHEPIMM, 3aKOH COXPAHEHHS JIEKTPUYECKOrO 3apsja, 3aKOH COXpPaHEHUs
MacCcOBOI'0 YHCJIA, 3aKOHOMEPHOCTH H3JIy4YEHMs] M IIOIVIOIIEHMsS] CBETa aTOMOM, IIPU 3TOM
pas3yinyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BhIPAKECHUE;

® Dpa3IMyaThb OCHOBHBIC NMPU3HAKHU IJIAHETAPHOM MOJEIM aTroMa, HYKJIOHHOM Mojaenu
aTOMHOI'0 5/1pa;

® [PUBOJUTH IPUMEPHI MPOSIBICHUS B HPUPOJE U IMPAKTUYECKOTO HCIOIb30BAHUS
PalMOAaKTUBHOCTH, SIIEPHBIX M TEPMOSIIEPHBIX PEAKLUH, CIEKTPAJIbHOIO aHaIM3a.

BbINyCKHHK MOJYYUT BO3MOKHOCTh HAYYHThCH:

® UCNONBb306AMb NOJNYYEHHbIE 3HAHUA 6 MNOBCEOHEHOU JICUSHU NpU 00paujeHuu c
npubopamu u MexHU4ecCKUMu YCmpoucmeamu (Cuemyux UOHUBUPYIOWUX dacmuy, 003umemp),
01 COXpaHeHusi 300p06bs U COONIOOCHUS HOPM IKOJIOSUUECKO20 NOBEOCHUSl 6 OKpyicaroujell
cpeode;

® COOMHOCUMb IHEPIUIO CEA3U AMOMHBIX A0EP C 0epeKmom MAcCCol;

® NPUBOOUMb NPUMEPLL GAUAHUAL PAOUOAKMUBHBIX USTYUEHU HA JICUBLLE OP2AHUZMbL,
NOHUMAMb NPUHYUN OCUCMBUL 003UMEMPA U PA3IUYAMD YCIIOBUS €20 UCNOTIb308AHUS,

® NOHUMamMb IKONO2UYECKUe Npobremvl, GO3HUKAIOWUE HPU UCNONb308AHUU AMOMHBIX
NEKMPOCMAHYUL, U NYMU peuwlenus dMmux npobrem, HnepcneKmuebl UCHOIb30BAHUS
VAPABAAEMO20 MEPMOA0EPHO20 CUHME3.

DJIeMeHTbI aCTPOHOMMH

BbInyCKHUK Hay4YuTCH:

e yKa3bIBaTh Ha3BaHUs MaHeT COJHEYHOI CHUCTEMBI; pa3inyaTh OCHOBHBIE MPU3HAKU
CYTOYHOTO BpallleHus 3Be3gHoro HeOa, aBrkeHus Jlynpl, ComHIA M IUIaHET OTHOCUTEIIBHO
3BE3J;

® TIOHMMATh PA3IUYMS MEXKAY TeIUOLEHTPUUYECKOW M T'€OLEHTPUUECKON CHUCTEeMaMH
MUDPA;

BbInyCKHUK MOJIYYHT BO3MOKHOCTh HAYYUThCSH:

® YyKa3vbleamov o6u4ue ceolicmea u OmauUYUs NAAHem 3eMHOU cpynnsl U niaHent-



eueanmog; manvix men ConHeuHoU cucmemvl U OOALWUX NIAHEM; NOAb308AMbCSI KAPMOLU
38€30H020 Heba npu HaAbOOeHUsX 36e30H020 HeOd;

® paziuuams OCHOBHbIE XAPAKMEPUCMUKU 36e30 (pasmep, yeem, memnepamypa)
COOMHOCUMb YBem 36e30bl C ee MeMNepamypou,

® paziuuams eunomesvi 0 npoucxodxcoenuu CONHeUHOU CUCTEMD.

2. Conepxxkanue yueOHoro npeamera "®duzuka'"
®duznyeckoe 0Opa3oBaHHWE B OCHOBHOW IIKOJIE OJKHO oOecrneyuTh (HOpMHUPOBAHUE Y

0o0ydJaromuxcsi MpeACTaBICHUN O HaydyHOM KapTHMHE MHUpa — Ba)XXHOTO pecypca Hay4dHoO-
TEXHHYECKOTO Mporpecca, 03HAKOMJICHHE 00yJaromuXxcs ¢ (PU3NYeCKUMH M aCTPOHOMHUYECKUMU
SIBJICHUSIMH, OCHOBHBIMH TIPUHITUIIAMH PAOOTHI MEXaHU3MOB, BEICOKOTEXHOJIOTHYHBIX YCTPONCTB
U TpubOpOB, pa3BUTHUE KOMIIETEHUUH B PpEHICHUH WH)XXCHEPHO-TEXHHUUYECKUX M HAy4YHO-
HCCIIeIOBATEIIbCKHUX 3a]1a4.

OcBoenue yueOHOro mnpeamera «@Du3nMka» HAMPaBICHO HA Pa3BUTHE Y O0ydYarOIIMUXCA
MPEJICTABICHU O CTPOCHWHU, CBOMCTBAaX, 3aKOHAX CYIECTBOBAHHUS W JBUKEHHUS MaTepuHu, Ha
OCBOEHHE 00y4JaroIMMUCS OOUTNX 3aKOHOB M 3aKOHOMEPHOCTEH MPUPOAHBIX SBICHUHN, CO3/1aHNE
YCIIOBHI JUISt (dhopMupoBaHHSI MHTEJUICKTYaJIbHBIX, TBOPYECKUX, IPaKIAHCKHX,
KOMMYHUKAIIMOHHBIX, TH(HOPMAITMOHHBIX KoMIleTeHIn. OOydarommecs: OBIAICIOT HAyYHBIMHU
METOJJaMH  PEIICHUs Pa3IUYHBIX TEOPETHUECKUX U MPAKTUYECKUX 3a7ad, YyMEHUSIMU
dbopMynupoBaTh THUIOTE3bl, KOHCTPYHUPOBATh, IPOBOAMTH OSKCIEPUMEHTHI, OIICHHBATh U
aHAJIM3UPOBATH MOJYYCHHBIEC PE3YIIHTATHI, COMIOCTABIIATh UX C 0OBEKTUBHBIMH PEATUSIMU KU3HHU.

VY4eOusbiil npeamer «Pu3nka» crnocoOCTByeT (HOPMHUPOBAHUIO y OOyUaAIOLIUXCS YMEHUIN
0e30MacHO HCIMONb30BaTh JabopaTopHOE O0OpYyIOBaHHE, MPOBOAWTH ECTECTBEHHO-HAyYHBIC
WCCJIEOBAHUS U HKCIIEPUMEHTHI, aHAIM3UPOBATh MOJIYYEHHBIE PE3YIbTaThl, MPEACTABIATh U
Hay4YHO apryMEHTHUPOBATH MOJIYICHHBIC BHIBOIBI.

Nzyuenne npenmera «®Pusnka» B 4yacTd (POpMUpOBAHUS Yy OOYYAIOIIUXCS HAYYHOTO
MHPOBO33PEHHUSI, OCBOCHHS OOIICHAYYHBIX METOJOB (HAOIIOJEHUE, U3MEPEHHUE, HIKCIIEPUMEHT,
MOJICJTUPOBAHUE), OCBOCHUS MPAKTUYECKOTO MPUMEHEHHUS HAYYHBIX 3HAHUN (U3UKU B KU3IHU
OCHOBAaHO Ha MEXIPEIMETHBIX CBS3IX C mpeameramu: «Marematukay, «MHbopmatukay,
«XUMHSL, «buomorusy, «["eorpadusy, «DKOIIOTHA, «OcHOBBI 0e30macHOCTH

KuzHeaesTenbHocTy, «ctopusy, «Jlutepatypa» u ap.

Pu3uka 1 pU3nYecKue MeTOAbl U3yYeHH s NPUPOALI
®usuka — Hayka o npupoje. Pusznueckue Tena u sBieHusa. HabOmtoneHue m onucaHue
¢buznueckux spaeHuil. dusmyeckuili skcrnepuMeHT. MopaenupoBaHue SBICHUH M OOBEKTOB

IIPUPOJIBIL.



Ou3nyecKkue BEIWYMHBI U HX H3MEpeHHEe. TOYHOCTh M TOTPEIIHOCTh H3MEPEHUU.
MexayHapoaHasi cucTeMa eAuHULL.

@usnueckue 3aKOHbBI U 3aKoHOMepHOcTH. Pusuka M TexHuka. HayuHblii meron
no3HaHus. Poib Gusuku B GopMUpPOBaHUH €CTECTBEHHOHAYUHOM IPaMOTHOCTH.

MexaHn4yeckue siBJICHUS

Mexanuueckoe JBIDKEHHE. MarepuallbHas TOYKa Kak MOJAENb (DU3MYECKOro Tea.
OTHOCUTENBHOCTh MEXaHMUeCKOro JBrbkeHus. Cucrema otcuera. DU3HUECKUE BEIUUYHHBI,
HEOOXOIUMBIE NIl OMHMCAHUS JABMXKEHHS M B3aUMOCBSI3b MEXIYy HUMHU (IIyTh, IEpeMeIleHUue,
CKOPOCTb, YCKOpEHHUE, BpeMs ABI)KEHUs). PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE
JIBWKEHHE. PaBHOMEpHOE NIBMXKEHHME 10 OKpYKHOCTH. [lepBwiii 3axkoH HbroToHa u mMHepuus.
Macca tena. ITnotHocts BemjectBa. Cuna. Eqununs! cuiibl. Bropoil 3akon Herotona. Tperuit
3akoH HproTona. CBoOonHOe nasenue ten. Cumia TshkecTu. 3aKOH BCEMHUPHOTO TsAroTeHus. Cuna
ynpyroctu. 3akoH I'yka. Bec tena. HeBecomocTs. CBsI3b MEXly CHUIION TSKECTH U MAacCOM Tela.
Hunamometp. PaBuopeiicTByromas cwia. Cuna TpeHus. TpeHue CKoibkeHHus. TpeHue Mmokos.
Tpenue B Ipupoe U TEXHUKE.

Nmnynbe. 3akoH coxpaHeHHs UMITylbca. PeakTuBHOE ABMKeHHE. Mexanndeckas pabora.
Momnocts. DHeprus. IloreHunanbHas u kuHetuuyeckast sHeprus. [IpeBpamienue ogHOro BUaa
MEXaHUYECKOM HEPIruu B APYroul. 3aKOH COXpaHEHHS MOJTHON MEXAHUYECKOM SHEPTUu.

[IpocTeie MexaHU3MBL. Y CIIOBHS PAaBHOBECHUS TBEPAOrO TEJa, UMEIOLIErO 3aKPEIJIEHHYIO
OoCb ABWKEHUA. MOMeEHT cuiibl. [Jenmp msascecmu mena. Peryar. PaBHOBECHE Cuil Ha pblyare.
Prruaru B Texuuke, ObiTy U mpupoje. [lonBukHble U HeMmoABHKHBIE O0KK. PaBeHcTBO padoT
MIPU KCTOJB30BAaHUM TMPOCTHIX MEXaHU3MOB («30510TO€ MpaBWwiIO MexaHuku»). Kosddunument
MOJIE3HOT'O JICUCTBUSI MEXaHU3Ma.

JllaBnenue TBepAbIX Ted. EnuHunel u3Mepenus aasineHus. CrnocoObl W3MEHEHUS
naBneHus. JlaBnenue xuakocTeil u ra3oB 3akoH [lackans. J[aBieHue kUIKOCTH HA THO U CTEHKHU
cocyna. CooOmatromuecst cocyasl. Bec Bozmayxa. AtmocdepHoe mamieHue. IM3mepenue
atMmocdepHoro masinenus. OnsiT Toppuyennu. bapomerp-anepona. ATMochepHoe TaBIeHHE HA
pa3IMYHBIX BBICOTaxX. [ MapaBnudeckue MeXaHu3Mbl (Ipecc, Hacoc). [laBieHue sKUIKOCTH U ra3a
Ha MOTPYKEHHOE B HUX Telo. ApxumenioBa cuia. [lnaBanue ten u cynos Bo3agyxomiaBanue.

Mexannueckue kosiebanus. Ilepuon, dacrora, amruTyna kosebanuii. Pe3onanc.
MexaHndeckre BOJHBI B OMHOPOAHBIX cpeaax. JlJinHa BOJHBI. 3BYK KaK MEXaHW4YecKas BOJIHA.
I'poMKOCTB U BBICOTa TOHA 3BYKA.

TemioBbie siBJICHUS

Crpoenue BemecTBa. ATOMBI U MOJIEKYNbl. TemIOBOe JBM)KEHHE aTOMOB W MOJIEKYII.

Huddys3us B razax, )KHIKOCTAX U TBEPAbIX Tenax. bpoyHosckoe Osuowcenue. BiaumopenicTeue



(mpuTsSKEHHE M OTTAJIKHMBAHUE) MOJEKYJ. ATrperatHble COCTOSHUSI BellecTBa. Paziuuve B
CTPOEHHUH TBEPABIX TEJ, )KUAKOCTEH U I'a30B.

TennoBoe paBHoBecue. TemnepaTtypa. CBsi3b TeMIlepaTypbl CO CKOPOCTHIO Xa0THUUYECKOTO
JIBUKEHHS yacTull. BHyTpeHHss sHeprusi. PaboTta u Temnonepenaya Kak CrocoObl M3MEHEHUs
BHYTpEHHEN HdHepruu Ttena. TemionpoBogHocTh. KouBekiusa. Mzmyudenue. [Ipumepsi
TEIUIONEpe aul B IPUPOAE U TexHuKe. KonuuecTBO TEIUIOTHL. YAenbHAas TEIIOEMKOCTb.
VienbHas TemjuoTa CropaHusi TOIUIMBA. 3aKOH COXpPaHEHMsI W IIPEBpPALICHMsS SHEPrUU B
MEXaHMYECKUX M TEIUIOBBIX mIpoueccax. [lnaBieHne M OTBepIEeBaHUE KPUCTAIIMYECKUX Tell.
VYnenbHas temnora IuiaBieHus. Mcnapenume u konaeHcanus. Iloryomenuwe sHeprum npu
UCHAPEHUU JXUAKOCTH U BBIACIEHUE €€ IpU KOHJeHcanuu mnapa. KumeHue. 3aBHCHUMOCTb
TEMIIepaTypbl KUIIEHHUSI OT JaBJICHUS. YIelbHas TEIUIOTa MapooOpa3oBaHUsS W KOHICHCAIUH.
Bnaxnocts Bozayxa. PaGora raza mpu pacummpenuu. [IpeoOpa3oBaHust SHEPTUU B TEIIOBBIX
MaluMHax (mapoBasi TypOWHa, IBUTATENb BHYTPEHHETrO CrOpaHusl, peakTUBHbIN ABUrarens). KI1/]
TETUIOBON MAIIUHBI. DKo102UudecKue npooiemvl UCHOIb308AHUS MENT06bIX MAULUH.

JIeKTPOMarHUTHBIE SIBJICHUSI

OnexTpuzanus (Qu3Mdeckux Tel. BzaumopeiicTBue 3apsikeHHBIX Ten. [IBa pona
3JIEKTPUYECKUX 3apsiioB. J(eTUMOCTh 3JE€KTPUYECKOro 3apsiia. DJIEMEHTAPHBIN 3JIEKTPUUECKUN
3apsl. 3aKOH COXPaHEHHUs JJIEKTpUYecKoro 3apsana. IIpoBOIHUKM, MOJYNPOBOJHUKH U
M30JISITOPBl AJIEKTPUUECTBA. DJIEKTPOCKON. DJIEKTPUUYECKOE I0Jie KaK OCOOBI BHJ MaTEpHUU.
Hanpsorcennocmo anekmpuyeckoeo noss. JIeWcTBUE 3NEKTPUUYECKOTO MOJIS Ha 3JIEKTPUUECKUE
3apsansl. Kondencamop. DHepaus 21eKkmpuyecko2o nojis KOHOeHCamopa.

OnexTpuueckuid TOK. VMCTOUHHMKHM S3JEKTpUUECKOTO TOKa. DJIEKTpUYecKas LEeNb U ee
coctaBHble yacTu. HanpasneHnue u AeicTBUs AiieKTpudeckoro Toka. Hocurenu anekTpudeckux
3aps10B B MeTaiuiax. Cuia Toka. DJIeKTpUUEeCKOe HapsHKeHUE. DIEKTPUUYECKOE COPOTUBIICHUE
MPOBOJIHUKOB. EJMHUIIBI COPOTUBIIEHUSI.

3aBUCUMOCTh CHUJIBI TOKa OT HampsbkeHus. 3akoH Oma Juisl yyacTKa Lenu. Y IeIbHOe
conporusiieHne. Peocratel. IlocienoBarenbHoe coelMHEHHME NPOBOAHUKOB. [lapamnensHoe
COEIMHEHUE NTPOBOIHUKOB.

PaboTa 37€KTpUYECKOro Mo MO MEPEeMEIICHUI0 AIIEKTPHUECKUX 3apsiioB. MOIIHOCTh
ANEKTPUYECKOrOo ToKa. HarpeBaHune MPOBOJHUKOB SJIEKTPUYECKHMM TOKOM. 3akoH J[xkoyns -
Jlenma. DnexkTpuueckure HarpeBaTelbHbIE U OCBETUTENIbHbBIE MPUOOPHL. KopoTKoe 3aMbIkaHuE.

MarnutHoe none. MHaykus MarHuTHOro mosist. MarautHoe noJie Toka. OneIT Dpcrena.
MarnutHoe TmOJ€ TMOCTOSHHBIX MAarHuTOB. MarHutHoe moje 3eMiu. OJEKTPOMAarHur.

MaruutHoe 1oJie KaTylmKu ¢ TOKOM. [IpruMeHeHHe 3JIeKTpOMarHuToB. J[elicTBHE MarHUTHOIO



MOJIsI HAa NMPOBOJAHMK C TOKOM M JIBHXKYLIYIOCS 3apspkeHHyro vactuny. Cuna Amnepa u cuna
Jlopenya. DneKTpoABUraTellb. SIBIeHUE 3JEKTPOMAarHUTHON MHAYKIUA. OnbiTel Papazes.

DOnekTpoMarHuTHele  KojeOauus. Konebamenvuwiti  KOHmMyp.  DnekmpozeHepamop.
Ilepemennwvii mok. Tpauncghopmamop. llepenadya SIEKTPUUYECKONM HHEPrUM Ha PaCCTOSHUE.
DONEeKTpOMarHUTHbIE BOJHBI U MX CBOMCTBa. [Ipunyunvl paouocesasu u menesudeHus. Bausnue
INEKMPOMASHUMHBIX USTYYEHUL HA HCUBbIE OP2AHUBMDBL.

Ceer — »oanekTpomarHutHas BosHA. CkopocTh cBera. Jcrounuku cBera. 3aKkoH
MPSIMOJIMHEMHOTO PacipoCTpaHEHUE CBETA. 3aKOH OTpakeHus cBera. [limockoe 3epkano. 3akoH
npenomiieHus: cBeta. JInH3pl. @OKycHOE paccTOsSHUE U ONTHYecKas cuja JuH3bL. M300pakeHue
npeaMera B 3epkasie M JmH3e. Onmuueckue npudopwvl. 1'71a3 Kak ONTHYECKAass CHCTEMA.
Hucniepcus ceera. Uumepghepenyus u ougppakyus ceéema.

KBanToBbI€ fIBJICHUSA

Crpoenue aromoB. Ilnanerapnas monens aroma. KBaHTOBBIN XapakTep MOTJIOMICHUS U
UCITYyCKaHHsI CBETa aTOMaMHU. JIMHEHYaThle CIIEKTPBI.

OmeiTel Pesepdopaa.

CocraB atomHoro sanpa. [IpoToH, HEHTPOH M 3IEKTPOH. 3aKOH OWHIITEHHA O
MPOMOPLUUOHATILHOCTY MAacChl M IHEPruu. /Jeghexm macc u dHepeus cea3u amoMHbIX 50ep.
PamunoaktuBHOCTh. Ilepmon monypacnama. Anbda-usnydenue. bema-uznyuenue. ['amma-
usnyyenue. Snepueie peakuuu. Mctounuku sHeprun CosHua U 3Be3f. SlnepHas sHepreTuka.
OKronocuueckue npodremvl pabomvl AMOMHGIX Inekmpocmanyuti. Jlozumerpusi. Brusauue
PAOUOAKMUBHBIX U3TYYEHULL HA HCUBbIE OP2AHUZMDBL.

Crpoenne u 3BoI01uA Beesnennoii

['eonenTpruueckass M relvoUeHTpUYecKass cucTeMbl Mupa. @Dusnueckas MNpupoaa
HeOecHbIX Ten ComHeuHol cucteMsl. IIpoucxoxkaenne ConHeunoil cuctembl. Pusnyeckas
npupona Connua u 38e31. Ctpoenue Beenennoii. OBomonus Beenennont. ['unoresza bonbioro
B3pbIBa.

IIpumepHbIe TeMBbI JIA00PATOPHBIX M NPAKTHYECKHUX PadoT

JIaGoparopHble paboTHl (HE3aBUCHMMO OT TEMaTHUECKOW NPUHAUIEKHOCTH) IEIATCs
CJIEIYIOIINE TUIIBL:

1. TlpoBeneHue npsIMbIX U3MEPEHUN (PU3UUECKUX BEITUYMH

2. Pacyer mo mONydeHHBIM pe3ylibTaTaM MPSIMBIX H3MEPEHWH 3aBUCHMOTO OT HHX
napamerpa (KOCBEHHbIE U3MEPEHNU).

3. HaOmioneHne sIBIEHHM M IOCTAaHOBKA OMNBITOB (HAa KayeCTBEHHOM YPOBHE) IO
oOHapyxeHHI0 (aKTOPOB, BIUSIOIMINX HA IPOTEKAHNE JAHHBIX SBJICHUM.

4. UccnenoBanue 3aBUCUMOCTH OJHOM  (PU3MYECKOW BEIWYUHBI OT JAPYrod ¢



MpeJICTaBICHUEM PE3yJIbTAaTOB B BU/IE IpadriKka UIN TaOIHIIbI.

5. TlpoBepka 3alaHHBIX TPEANONIOKEHUN (MpsIMbIe U3MEpPEHUsT (U3NYECKUX BEIMYUH U
CpaBHEHHUE 3a/IaHHBIX COOTHOIICHUN MEXly HUMHU ).

6. 3HaKOMCTBO C TEXHHYECKUMHU YCTPOUCTBAMU U UX KOHCTPYHUPOBAHUE.

JIrobast pabouas mporpaMma JOJDKHA MpeAyCMaTpUBaTh BBIIOJHEHUE JaOOpaTOPHBIX
paboT BceX yKa3aHHBIX TUIOB. BhIOOp TeMaTWKU W uyMcia pabdoOT KaxJOro TUIA 3aBUCHUT OT
ocobeHHocTell padoueil nmporpammsl 1 Y MK.

IIpoBenenne npsiMbIX U3MepeHUd (PU3NIECKNX BEJIUIUH
N3mepenune pazmepoB Te. 7K
N3mepeHue pazMepoB MajiblX TeJl. 7K
N3mepenne maccsl Tena. 7K
N3mepenne oobema Tena. 7K
N3zmepenune cumbl. 7k
W3mepenue BpeMeHH mpoliecca, nepuoaa Koiedanui. 9k
N3mepenne Temneparypsl. SKI

I/I3MepeHHe JAaBJICHUS BO3yXa B Oamnone non l'IOpH_IHCM.SKJ'I

© oo N o g B~ w DN PE

I/I3MepeHHe CHJIBI TOKA U €T0 pel"y.]'II/IPOBaHI/Ie.SKJ'I

-
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N3mepeHune HanpsKeHUs. 8K

[
=

W3mepenue yriioB najaeHus U MpeaoMIIeHUs. SKII

-
o

N3mepenue GpoKycHOTO pacCTOSIHUSI JTMH3BI. S8KII

13.  H3smepenue paauoakTuBHOro (hoHa.9xn

Pacyer mo mosiy4eHHBIM pe3yJIbTaTaM NPSAMbBIX H3MEPEHUIl 3aBHCUMOIO OT HHX
napamerpa (KOCBeHHbIe U3MepeHMs)

1. M3mepeHue IUIOTHOCTH BEIIeCTBa TBEPIOTO Tea. 7K

2. Omnpenenenne ko3¢ (HUIMEHTa TPEHUSI CKOJIbKEHHUS. 7TKII

3. Ompenenenune KeCTKOCTH MPYKHUHBI. 7KIT

4. OmpeneneHye BbITATIKMBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha MOTPYKEHHOE B KHUIKOCTh
TEJ0.7KII

5. Ompenenenne MOMEHTA CHIIBL. 7KIT

6. V3mepeHne CKOpOCTH paBHOMEPHOTO IBHKESHHS. 7KIT

7. U3mepeHue cpeiHel CKOPOCTH IBUKEHUS. 7TKII

8. M3mepeHne ycKOpeHUs: paBHOYCKOPEHHOT'O IBUKEHUS. IKIT

9. Omnpenenenue paboTsl M MOITHOCTH. 7KIT

10.  OmpeneneHne 9aCTOTHI KOJICOAHUH rpy3a HA MPYKUHE H HUTH. IKII

11.  OmpepneneHue OTHOCUTEIHHOW BIAXKHOCTH. 8KJI



12. OrnpeneneHne KOJIUYECTBA TEMIOTHI. 8K

13. Ornpenenenne yAaelbHOU TEMI0EMKOCTH. 8K

14.  H3mepenue pabOThI U MOLTHOCTH JIEKTPHUECKOTO TOKA. SKII

15.  U3mepeHue CONPOTHBICHUS. 8K

16. Onpenenenre ONTUYECKOW CHIIbI JTUH3BL. SKJI

17. HccnenoBanue 3aBHCHUMOCTH BBITAIKHBAIOMICH CHIIBI OT 00BbeMa MOTPYKEHHOM

4acTU OT IJIOTHOCTH KHUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH M MacChl Teja. 7Kl

18.  HccnenoBaHue 3aBUCMMOCTH CHJIBI TPEHHMsS OT XapakTepa IOBEpXHOCTH, e€e
HE3aBUCUMOCTH OT IUIOILAIN. 7KII

Ha0nronenne siBJieHMH M INOCTAHOBKA ONBITOB (HAa KaieCTBEHHOM YPOBHe) IO
o0Hapy:KeHUI0 (PAKTOPOB, BIUSIOIIUX HA IPOTEKAHNE JAHHBIX SIBJCHUI

1. HabmroneHue 3aBHUCHMOCTM Iepuojia KOJIeOAaHUMM TIpy3a Ha HUTH OT JUIMHBI U
HE3aBUCUMOCTH OT Macchl. 9K

2. HaGmroneHre 3aBHCHMOCTH TEpHO/Aa KOJeOaHWW rpy3a Ha MPYKUHE OT MacChl H
KECTKOCTU.9KII

3. HalumronieHre 3aBUCMMOCTH JIaBJIEHUS raza oT 00beMa U TeMIepaTyphbl. 7K1

4. HaOnroeHue 3aBUCUMOCTH TEMIIEPATypbl OCTHIBAIOLIECH BOABI OT BpEMEHHU. 8KII

5. HccnenoBanue sBI€HUS B3aUMOACUCTBUS KaTYIIKU C TOKOM M MarHUTa. 8K

6. VccinenoBaHue sIBICHUS 3JEKTPOMArHUTHOW WHAYKITUH. IKIT

7. HalGmrosieHue sIBIEHUS OTPaKEHUsI U IPETOMIIEHUS CBeTa. 8K

8. HalGumronieHue siBneHus aAucnepcuu. ki

9. OOHapy>keHHe 3aBHUCHMOCTH COINPOTHBIICHUS TPOBOAHHKA OT €ro IapaMeTpoB H

BEIIECTBA. 8KII

10.  HccnemoBanue 3aBUCHMOCTH Beca Tela B JKMJIKOCTH OT o0beMa MOTPYKEHHOMN
YacTH. 7Kl
11. UccnenoBanue 3aBUCUMOCTH OJHOM (DU3UYECKON BETUYMHBI OT JPYyrod ¢

IpeJICTaBICHUEM Pe3yJIbTaTOB B BUIE Ipadrka Uiy Tadnuubl. 7,89k

12.  HccnemoBaHue 3aBUCUMOCTH MacChl OT 00beMa. 7K

13.  HccnemoBanue 3aBUCHUMOCTH ITYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBHKEHUHU
0e3 HauaIbHOU CKOPOCTH. 9K

14.  UccnepmoBaHue  3aBUCUMOCTH  CKOPOCTH OT BPEeMEHH W TYTH TpHU
PaBHOYCKOPEHHOM JIBHKEHUU. 9KII

15.  HccnemoBanue 3aBUCUMOCTH CHIIBI TPEHUS OT CHITBI IaBIEHUS. KT

16. UccnenoBanue 3aBUCUMOCTH JIehOpMAIIiU IPY>KUHBI OT CHJIBL. 7KIT

17. HccnenoBanue 3aBHCUMOCTH Teproa KoJieOaHU Tpy3a Ha HUTH OT JUTUHBL 9KIT



18.  UccnepmoBanue 3aBUCHMOCTH TIiepHOJa KoJieOaHWUW Tpy3a Ha TPYKHHE OT

JKECTKOCTH M MAaCCHL. 9KII

19.  HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Y€pe3 MPOBOIHUK OT HAMPSKEHHSL. SKIT
20.  HccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA Y€pE3 JIAMIIOUKY OT HANpPsHKEHUS. 8K
21.  HccnenoBaHue 3aBUCUMOCTH yIjla IIPEIOMIICHUS OT yIJla IaJeHus. 8K

IIpoBepka 3aJaHHBIX NPeANOJI0KeHUI (MpsiMble H3MepeHusl (PU3NYEeCKHX BeJTUYMH
U CPaBHEHHe 3aJaHHBIX COOTHOIIEeHUH Mexny HuMu). IIpoBepka runore3
1. IIpoBepka runoTe3sl O JIMHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA )KUAKOCTH B TPYOKe
OT TeMIepaTyphl. 8K
2. IlpoBepka  TUIOTE3Bl O  MOPSAMOM  MPOMOPIMOHAIBHOCTH  CKOPOCTH  TIpH
PaBHOYCKOPEHHOM JBM>KEHUU IPONHIEHHOMY ITyTH. 9KII
3. IIpoBepka rUIOTE3bl: MPH MOCIEIOBATEIBHO BKIIOUCHHBIX JIAMIIOYKHA U MPOBOJHUKA
WU JIBYX MTPOBOJJHUKOB HANPSDKEHUS CKJIaIbIBATh HEIb3s (MOXKHO ). SKII
4. IlpoBepka mpaBuia CIOXKEHHMS TOKOB Ha JBYX [apajUIelIbHO BKJIIOUYEHHBIX
PEe3UCTOPOB.8KII
3HAKOMCTBO ¢ TeXHHYECKUMH YCTPOHCTBAMHU U HX KOHCTPYMPOBAaHHUE
. KonctpynpoBanme HaKJIOHHOM TIIOCKOCTH ¢ 3a1aHHbIM 3HaueHneM KII/1. 7xn
. KoHcrpymnpoBanue apeoMeTpa U HCIIBITAHUE €r0 paOOTHI. 7KII

5
6
7. COopKa AIEKTPUUYECKON LM U H3MEPEHUE CHITBI TOKA B €€ Pa3IMIHBIX Y9aCcTKaxX. 8K
8. COopka 3IeKTpOMarHuTa 1 UCIbITAaHUE ero AeHCTBUS. SKIT

9

. I/I3y‘{eHI/IC QJICKTPHUYICCKOI'0 ABUTATCIIA ITIOCTOAHHOI'O TOKA (Ha MO,Z[CJ'II/I).SKJI

10.  KoHcTpyHnpoBaHHE dJIEKTPOABHTATEIS. SKIT

11.  KoncTpyupoBaHHE MOJIEIH TeJIECKOMNa. K

12.  KoHcTpyHnpoBaHHE MOJEIH JIOJIKU C 3aJaHHOM IPy30M0AbEMHOCTBIO. 7KII
13.  OmueHka cBOEro 3peHus U MoA00p OUYKOB.8KII

14.  KonctpyupoBaHue mpocTeiiiiero reneparopa.oxi

15.  HM3yueHue cBONCTB M300pakeHUsI B IMH3AX.8KII



3. TemaTuueckoe IMJIAHUPOBAHUC C YKA3aHUC KOJIMYCCTBA YaCOB I1O Ka)KILOI\/'I TEMC.

Ne | TEMA KomnuuectBo yacos
7 xnacc | 8 kiace | 9 kmacc
1 | ®usuka u pu3MUECKUE METOIBI U3YUEHUS IPUPOJIBI 5
2 | MexaHudecKkue sBJICHUS 56 37
3 | TenoBble ABICHUS 7 25
4 | DneKTpOMarHUTHBIE SBJICHUS 42 11
5 | KBaHTOBBIC SIBJICHUS 1 13
6 | Crpoenue u sBomonus BeeneHHom 7
Bcero 68 68 68




