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IosicHuTeIbHAS 3aNIUCKA
PaGouas mporpamma pazpaboTaHa Ha OCHOBE:

- IIpuxaza MunucrepctBa o0pazoBanus u Hayku Poccun "OO yTBEp)KI€HHM U BBEICHUH B
neiicTBue QenepantbHOTO roCcy1apCTBEHHOTO 00pa30BaTeIbHOIO CTaHJapTa OCHOBHOTO OOIIEro
obpazoBanus".

- OcHoBHoli o6pazoBatenbHOM nporpaMmmbel COO MBOY «l"ountckas COLly;

- VYuebnoro minana MBOY «l"ountckas COILD» Ha Tekymuii yueOHbIN rof;

- Ilonoxenus o padoueit nporpamme MBOY «l"ounrckas COLL».

- PaGouas nmporpamma no yuebHomy npenmety «PHU3uKay COCTaBlIeHa Ha OCHOBE aBTOPCKOM
nporpammsl A.B. Ileppinkuna, H.B. @wionosuy, E.M., E.M. I'ytHuk « IIporpamma
OCHOBHOTO 00111ero oopazoBanus. dusuka. 7-9 kmaccs», Jpoda, 2013r.

[IporpaMmma  cooTBETCTBYeT  0OOpa30BaTelbHOMY MHUHHUMYMY  COJEP)KAaHHUS  OCHOBHBIX
00pa30BaTeNIbHBIX MPOTpaMM U TPeOOBaHUSIM K YPOBHIO MOJTOTOBKU YYalUXCs, MO3BOJISIET paboTaTh
0e3 meperpy3ok B Kjacce ¢ JeTbMHU Pa3HOro ypoBHS 00y4eHUs U uHTepeca K ¢usnke. OHa MO3BOJIIET
copMHUpPOBaTh Yy y4yalIMXCsS OCHOBHOW IIKOJIBI JOCTATOYHO IIMPOKOE IMPEACTaBICHHE O (PU3NUECKON
KapTHHE MHpAa.

PaGouass mporpaMma KOHKPETHU3HpPYET COJAEpKaHHE MPEIMETHBIX TeM 00pa30BaTeIbHOTO
CTaH/JapTa W JaeT paclpeleNeHne Y4eOHBIX 4acoB IO pasjenaM Kypca 8 kiacca C y4eToM Mex
MPEeIMETHBIX CBSI3€d, BO3PACTHBIX OCOOEHHOCTEW YydYallluXcsl, ONpeNeNseT MUHUMAaIbHBIA HaOop
OTIBITOB, IEMOHCTPUPYEMBIX YUUTEJIEM B KJIacce U Ja0OPATOPHBIX, BHIMOIHIEMBIX YUAIIUMUCS.

O01mas xapakTepucTuka y4eOHOro npeamera

[xonbHBIE Kypc (PHU3UKH — CHUCTEMOOOPA3YIOMUNA Il E€CTECTBEHHOHAYYHBIX YYEOHBIX
MPEeIMETOB, MOCKOJIbKY (pU3MUeCKHe 3aKOHBI JISKAT B OCHOBE COJIEP)KaHUs KypCOB XUMUH, OMOJIOTHH,
reorpaduu U actpoHoMun. Pu3KKa - HayKa, U3ydaromias HanboJiee oOIre 3aKOHOMEPHOCTH SIBICHUI
MIPUPO/IbI, CBOICTBA U CTPOCHUE MATE€PHUH, 3aKOHBI ee ABMKEeHHs. OCHOBHbIC MOHATHUS (HU3HKU U ee
3aKOHBI UCTIOJIB3YIOTCSA BO BCEX €CTECTBEHHBIX HayKax.

Ouzrka Hu3y4aeT KOJIMYECTBEHHbIE 3aKOHOMEPHOCTH MPUPOJHBIX SIBICHUH W OTHOCUTCS K
TOYHBIM HaykaM. BMecTe ¢ TeM rymMaHuTapHbIil noTeHIMal Gu3uKu B GOPMUPOBAHUU OOIIeH KapTUHBI
MUpa U BIUSHUM HA KAYECTBO KU3HU YEJIOBEUECTBA OUYEHb BBICOK.

Ou3nka - 3KCIepUMEHTAlIbHAs HayKa, W3Yydalollas MPUPOJHbIC SBICHHUSI OMIBITHBIM ITyTEM.
[TocTpoennem TeopeTHUUeCKUX Mojenei ¢u3nka [gaeT oObsSCHEHHE HaOMI0JaeMbIX —SBICHUH,
dbopmynupyeT ¢u3MUECKUE 3aKOHBI, MPEACKA3bIBACT HOBBIE SBIICHUS, CO3/Ja€T OCHOBY JJIA
MIPUMEHEHHSI OTKPBITHIX 3aKOHOB MPUPOBI B YeNOBEUECKON MpakTuke. Du3nuecknue 3aKOHBI JIEXKAT B
OCHOBE XHMMHUYECKHUX, OHOJIOTUYECKUX, AaCTPOHOMHUYECKUX SBJICHUA. B cuiny oTMedeHHbIX
0COOCHHOCTEH (PU3UKU €€ MOKHO CUMTATh OCHOBOM BCEX €CTECTBEHHBIX HaYK.

B coBpemeHHOM Mupe poib (QHU3UKU HEMPEpPHIBHO BO3pPACTAeT, TaK Kak (hU3MKa SBISETCS
OCHOBOM Hay4yHO-TE€XHHUYECKOro mporpecca. Mcmosnb3oBaHue 3HaHUM 1O (U3MKE HEOOXOIUMO
KOKIOMY JUIS pPEUIeHUS TMPAKTUYECKHX 3a7ad B TMOBCEAHEBHOW >KHU3HH. YCTPOMCTBO M TPUHIIUI
JeHCTBHS OOJBIIMHCTBA MPUMEHSEMBIX B OBITY M TEXHHKE MPUOOPOB U MEXAHH3MOB BIIOJHE MOTYT
CTaTh XOPOIIeH WILTIOCTpaliel K N3ydaeMbIM BOTIPOCAM.

3HaHne PU3NIECKUX 3aKOHOB HEOOXOAMMO I U3yUEHUS] XUMUU, OHOJIOTUH, (PU3NUecKon
reorpaduu, TexHonoruu, ObX.

[Ipu cocraBienuu JaHHOK paboueil mporpaMMbl yU9TE€HbI peKOMeHAan MUHHCTEpCTBA
oOpa3oBaHus 00 YCHIICHUU IPAKTHUECKUN, IKCIIEPUMEHTATBHON HAIIPABIEHHOCTH TPETIOIaBaHUS
(U3HMKY ¥ BKITFOUYEHA BHEYPOUHAs JESITENLHOCTD.



@du3rKa B OCHOBHOM IIKOJIE U3y4aeTCsl HA YPOBHE PACCMOTPEHHUS SIBIICHUM IPUPO/IBI,
3HAKOMCTBA C OCHOBHBIMH 3aKOHAMH (DU3WKHU M IPUMEHEHUEM STHUX 3aKOHOB B TEXHUKE U
HOBCEIHEBHOU KU3HU.

Henn usyvyenusi Gu3nKu B OCHOBHOM IIKOJIE CIIETYIOLIHUE:

* pa3BUTHE MHTEPECOB U CIIOCOOHOCTEW y4alllUXCsi Ha OCHOBE Mepefayd UM 3HaHUW U OIbITa
[M03HABATEIBHON U TBOPUYECKOU IEATEIIBHOCTH;

* TIOHMMAaHHE YYAIIUMHUCSA CMBICIIA OCHOBHBIX HAYYHBIX MOHITHH U 3aKOHOB (DU3UKH,
B3aUMOCBSI3U MEXIY HUMU;

* hopMHUPOBAHKE Y YUAIIUXCA MIPEACTABICHUHN 0 (GU3NIECKON KapTHHE MHUPA.

o0Opa3oBaTeibHbIE PE3YIbTAThI

JlocTrkeHue 3TUX 1iesiel 00ecrieunBaeTcsl pelIeHUEeM CIeIYIOMINX 3a4a4:

* 3HAKOMCTBO YYaIIMXCs ¢ METOJIOM HAyYHOTO MO3HAHUS U METO/IaMHU UCCIIEZIOBaHUsI 0ObEKTOB U
SIBJICHUH TIPUPOIBL;

* IPUOOPETeHHE YYaIlIUMUCSA 3HAHUN O (QU3WYECKUX BEIMYMHAX, XAPAKTEPU3YIONIUX OTHU
SIBJICHUST;

* (hopMUpOBaHHUE y yJaIINXCS YMEHHH HAONIOAATh MPUPOIHBIC SIBJCHUS W BBIMOJIHATH OTBITHI,
nabopaTtopHble pabOThl U IKCHEPUMEHTATbHBIE HCCIEIOBAHUS C HCIOJb30BaHUEM H3MEPUTEIbHBIX
MPUOOPOB, MUPOKO MPUMEHSIEMBIX B MPAKTHIECKON KU3HU;

* OBIIQJICHUE YYAIIMMHUCS TAKUMU OOIIEHAyYHBIMU TIOHATHSIMHU, KaK MPHUPOJHOE SBIICHHE,
SMIUPUYECKH YCTAHOBJIEHHBINH (QakT, mpoliema, THUIOTE3a, TEOPETUUYECKHIl BBIBOJ, pE3yJIbTaT
AKCIEPUMEHTAIBHOMN MTPOBEPKH;

* MOHMMAaHUE YYaUIUMHUCS OTIWYMIA HAy4YHBIX JaHHBIX OT HENPOBEpeHHOW HHdopMaluy,
LIEHHOCTH HAayKH JUIsl YAOBJIETBOPEHHUSI OBITOBBIX, MPOU3BOACTBEHHBIX U KYJIbTYPHBIX MOTpeOHOCTEN
YEJI0BEKa.

MecTo npeamera B y4eOHOM IJIaHe

Pabouas mnporpamMma mnpeaHa3HaueHa JUIsl M3ydeHMsl Kypca (u3uku Ha 0a30BOM YpOBHE,
paccuntana Ha 70 yueOHBIX YacoB, U3 pacyeTa 2 yaca B HEJIENIO.

B pabouyro y4eOHyr0 mporpamMMy BKJIFOYEHBI JIEMEHTHI y4eOHOM HH(OpMaLUM MO TeMaM,
NepevyeHb JeMOHCTpalMi U (PpOHTAIBHBIX JaOOPAaTOPHBIX padoT, HEOOXOAUMBIX A (OPMHUPOBAHUS
yYMEHUH, yKa3aHHbIX B TPEOOBAHUAX K YPOBHIO MOJITOTOBKH BBIITYCKHUKOB OCHOBHOM ILIKOJIBI.

Jlist peanu3anuu nporpaMMsl BeIOpaH yueOHO-MeToruueckuii koMiuieke (ganee YMK), koTopslit
BXOJUT B (pefiepalibHbli epeueHb y4eOHMKOB, PEKOMEHIOBAHHBIX (AOMYIIEHHBIX) K UCHOJIb30BaHUIO
B 00pa30BaTeIbHOM IIpoliecce B 00pa30BaTENbHBIX YUPESKICHUSX, PEATU3YIOLINX 00pa3zoBaTesbHbIE
nporpaMmbl  oOmiero  o0pa3oBaHMS M HMMEIOIIMX  TOCYAAPCTBEHHYIO  aKKpEAUTAlMI0 |
oOecneunBaromuii o0yuenue kypey pusnku, B coorserctBuu ¢ ®I'OC, Brutoyaromuii B ceOsi:

1. YueOnuk «®Pusuka. 8 kmacce». Ileppimkun A.B. YueOHuk s o6meoOpa3oBaTebHBIX
yupexaeHuil. 4-e uzganue - M.: [lpoda, 2015.

2. Coopuuk 3amau no ¢usuke 7-9 ki. A.B. [leppiukun; coct. H.B.®wionosuu.-M.: ACT:
Actpens; Bnagumup BKT, 2011

3. Meronuueckoe nocobue k yueoHuky Ileppimkun A.A. ®I'OC. dunonosuy H.B., 2015

4. Pabouas tetpaap no ¢usuke § kinacc k yueonuky Ileppimkuna A.B. @-7 k. PI'OC 2015.
(KacpsinoB B.A., [ImutpueBa A.®.).



HJIaHI/IpyeMBIe pe3yJbTaThbl 0OCBOCHUA yqeﬁnoro nmpeamMera

IIpeagMeTHbIE pe3y/bTATHI
TenioBbIe ABJICHUSA
Yuaamuics Hay4duTcs:

®  pacro3HaBaTh TEIUIOBBIC SIBICHHUS M OOBACHATH Ha 0a3e MMEIOIINXCS 3HAHHI OCHOBHBIC
CBOWCTBA WJIM YCJIOBUS TPOTEKAaHWs OTHX siBieHWi: auddy3us, u3MeHeHHe oObema Tea Mpu
HarpeBaHuM (OXJIXACHUM), OOJNbIIAas CXKUMAEMOCTh Ta30B, Majlas CXKHMAeMOCTh KHAKOCTEH H
TBEPJBIX TEIl; TEIUIOBOE pAaBHOBECHE, HCIAPEHHE, KOHJEHCANWs, IUIaBIICHHE, KpPUCTAJUIA3ALus,
KHTIEHHE, BIAYKHOCTh BO3/yXa, Pa3IMYHbIE CIIOCOOBI TeTuionepeaadu (TerIonpOBOHOCTh, KOHBEKIIHS,
W3Iy4YEeHHUE), arperaTHble COCTOSHHS BEIIECTBA, MOTIIOMICHUE SHEPTHH NPU HCIAPEHUH JKUIKOCTH U
BBIJICJICHHE €€ TIPH KOHJICHCAIIMHU T1apa, 3aBUCUMOCTb TEeMIIEPaTypbl KHTIICHUS OT JJABJICHUS;

® ONNUCHIBATH H3YyYCHHBIC CBOMCTBA TEN M TEIUIOBBIC SIBJICHHS, HCHOJB3YS (GU3MUCCKHE
BEJIMYMHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEPIus, TeMIlepaTypa, YJAeNbHas TEIIOeMKOCTh
BEIIECTBA, y/ACIbHAS TEIUIOTA TUIABIICHHS, yIeNbHAs TEIIoTa mapooOpa3oBaHUs, yIeNbHAs TEIuIoTa
CTOpaHUsl TOIUTMBA, KOX(PQHUIMEHT TMOJE3HOTO JEHCTBHS TEIUIOBOTO JBHTATENsl, MPH ONHCAHUA
MPaBUIILHO TPAKTOBATh (DM3MUSCKHUN CMBICT HCIIOJIb3YEMbIX BEJIMYMH, UX O00O3HAYCHHS U CMHUIIBI
U3MEpPEeHHs, HAXOJUTh (OPMYIIBI, CBSA3BIBAIONIME MaHHYIO (GH3HUUSCKYI0 BEIMYMHY C JIPYTHMH
BEJIMYMHAMH, BHIYUCIIATH 3HAUCHHE (PU3MUCCKOI BETMIMHBL;

® aHAIM3UPOBATh CBOICTBA TEJ, TEIUIOBHIC SIBICHHWS M IPOIECCHI, HCIOIB3YyS OCHOBHEIC
MIOJIOKEHUS] aTOMHO-MOJICKYJISIPHOTO YYEHHUSI O CTPOSHHH BELIECTBA M 3aKOH COXPAaHEHHUS SHEPTHH;

® pa3nu4aTh OCHOBHBIC IPHU3HAKM H3YYECHHBIX (HU3MYECKHX MOJENEH CTPOCHUS Ta3oB,
KHUJKOCTEH M TBEPIBIX T,

® IIPUBOAWUTH TPHMEPHI MPAKTUYECKOTO HCIIOIB30BAHUA (DU3MUECKHX 3HAHUI O TEIUIOBBIX
SIBJICHUSAX;

e pemarh 3a7a4yM, HCIONB3YS 3aKOH COXPAaHEHHsS OHHEPrMM B TEIUIOBBIX IIpOLECCax |
bopmynbl, cBs3bIBaIOIINE (PU3NYECKUE BEIMYMHBI (KOJMYECTBO TEIUIOTH, TEMIEparypa, yAeidbHas
TEIJIOEMKOCTh BEIIECTBAa, YyIENbHAs TEIUIOTa IUIABJICHHSA, YICNIbHAas TEIUIOTa HapooOpa3oBaHus,
yJelbHast TeIUIOTa CrOPaHusl TOIUIMBA, KO3()(MHUIIMEHT TOJIe3HOTO NEWCTBHS TEIUIOBOTO JBUTATENs): Ha
OCHOBE aHaJIM3a YCJIOBHUS 3aJaydl 3alUCHIBATh KPaTKOE YCIOBHUE, BBIACTATH (PU3MYECKUE BEITUYHHBI,
3aKOHBI M (OPMYIIBI, HEOOXOAUMBIE JUISL €€ PEICHHs, IPOBOANUTH PacyeThl U OLEHHUBATH PEATbHOCTh
MOJIYYEHHOTO 3HaYeHUS (PU3NUECKON BETMYUHEI.

Yyamuecs moixydyaT BO3MOXHOCTDh HayUYUThCHA !

® UCNONB306AMb 3HAHUAL O MENNIOBbIX AGNEHUSX 8 NOBCEOHEeBHOU JHCUHU O 0becnedeHusl
bezonacHocmu npu obpaweHuu ¢ npudbopamu U MeXHUYeCKUMU YCmpoucmeamu, Ois COXPAHeHUs
300p06bs U COONOOEHU HOPM IKOIOSUYECKO20 NO0GeOeHUsi 8 OKpyxcawueli cpede, NPUBOOUMb
npuMepbl IKOI0SUHECKUX NOCIedcmeuil pabomul Osucamenell 6HYMPEHHe20 C2OPAHUsL, MeNna08blX U
2UOPOINIEKMPOCTNAHYUIL,

® paziuyams cpaHuybl NPUMEHUMOCMU PUUYECKUX 3AKOHO8, NOHUMAMb 8Ce0OWULl Xapakmep
PYHOAMEHMANBHBIX DU3UYECKUX 3AKOHO8 (3AKOH COXPAHEHUs SHepeUul 6 Mennio8blx Npoyeccax) u
02PAHUYEHHOCTb UCNONBb308AHUS YACHbBIX 3AKOHOB,

® HAXO0UmMb AOEeK8AMHYI0 NPeONlONCEHHOU 3adade Qu3uyeckyro Mooelb,  paspeuams
npobnemy Kaxk HA OCHOBE UMEIOWUXCA 3HAHULL O MEeNnN08bIX SAGIEeHUAX C UCHONb308AHUEM
MamemMamuyecko2o annapama, max u npu NOMOowU Memooos OYeHKU.



DJleKTpUYeCcKHe SIBJICHUSA
Yuamumiics Hay4duTcs:

® PpAacroO3HaBaTh JJIEKTPUUYECKHE SBJICHUS U OOBICHATH HA OCHOBE HMMEIOLIMXCS 3HAHUM
OCHOBHBIE CBOMCTBA WJIM YCIIOBHS NPOTEKAHHs STHX SBICHHI: SIIEKTPHU3ALHUS TEJl, B3aHMOICHCTBHE
3apsi/I0B, JIEKTPUUECKUI TOK M €r0 ACUCTBHS (TEIUIOBOE, XUMUYECKOE, MAarHUTHOE).

® COCTaBJIATH CXEMbl JJIEKTPHUUYECKHX LENeH C IOCIeAOBaTeNbHBIM M  TapajlIeIbHBIM
COCIMHEHUEM DJIIEMEHTOB, pa3inyas YCIOBHbIE OOO3HAYCHHS ODIIEMEHTOB JJIEKTPHUECKUX IIeTiei
(MCTOYHHK TOKa, KJII0Y, PE3UCTOP, PEOCTaT, TAMIIOYKa, aMIIEPMETP, BOJILTMETD).

® OIWCHIBATh M3YYEHHBIC CBOWCTBA TEJ W AJIEKTPHUECKUE SBIICHHS, MCIIONB3YS (PHU3HUECKHUE
BEJIMYUHBL: DIIEKTPUYECKUIA 3apsii, CHJIa TOKa, OJIIEKTPUYECKOE HANpsHKCHUE, DSJIEKTPUIECKOe
COTIPOTHUBIICHUE, YIEIIEHOE CONIPOTHUBIICHHE BEIIECTBA, pab0Ta AIMEKTPHUECKOTO IMOJIsI, MOITHOCTh TOKA;
IIPU ONMCAaHWW BEPHO TPAKTOBATH (PM3MUECKUI CMBICI MCIOJNB3YEMBIX BEIMYHMH, UX 0003HAUEHUS U
eIMHUIBl M3MEPEHHS; HAaXOMUTh (OPMYINbI, CBS3BIBAIONIME JMAaHHYIO (DU3MYECKYIO BEIUYHMHY C
JIPYTUMH BETUINHAMH.

® aHANM3UPOBATh CBOWCTBA TEJ, OJJIEKTPHUECKUE SIBJICHHUS W TIPOIECCHI, HCIIONB3YS
¢u3nvecKkne 3aKOHBI: 3aKOH COXPAHEHHUsS IJIEKTPHUECKOTO 3apsjaa, 3akoH OMa Juis ydacTka IIerH,
3akoH JDxoyns-JleHma, mpm 3TOM pa3iaMyaTh CIOBECHYI0 (OPMYIMPOBKY 3aKOHAa H  €ro
MaTeMaTHYeCKOE BRIPAKCHHUE.

® TIPUBOJUTH TPHUMEPHl TMPAKTHYECKOTO  HCIIONB30BaHHWS  (U3WYECKUX 3HAHUH 00
ANEKTPUUECKUX SIBICHUSX.

e pemarh 3a/1aud, MCIONB3Yys (hU3MUECKHe 3aKoHbI (3akoH OMa A ydacTKa LEeNH, 3aKOH
Jlxoymns-Jlenma) u Gopmysbl, CBA3BIBAONIME (PU3MUECKHE BEITUYMHBI (CHJIA TOKA, AJIEKTPHYECKOE
HaNpsDKEHUE, DJIEKTPUYEeCKOE COMPOTHBIICHHE, YACIBHOE CONPOTHBIICHHE BEIIECTBA, paboTa
ANEKTPUUECKOTO TOJSI, MOIIHOCTh TOKa, (POPMyNBI pacyera >JIEKTPHUYECKOTO COMPOTHBICHHUS HPHU
MOCJIEIOBATEIbHOM U IapaUICIbHOM COSTMHEHUH TPOBOIHMKOB); HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4u
3aMHChIBATh KPaTKOE YCIOBHE, BBIACTATH (DU3NUECKHE BEINYNHBI, 3aKOHBI U (POPMYIIBI, HEOOXOIMMBIE
IUISL €e PeleHHs], IPOBOANUTD PACUETHl M OICHUBATh PEabHOCTD MOJyYEHHOTO 3HaYCHUS (pru3ndecKon
BEJINYMHBI.

Ydamuicsa MOATYYUT BO3ZMOKHOCTh HAYYUTHCH !

® UCNONB306AMb 3HAHUA 00 JNEKMPUYECKUX ABNEHUAX 6 HNOBCEOHEBHOU JICUSHU  OJlsl
obecneuenuss Oe30nacHocmu npu 06pawjeHul ¢ npudOpamMu U MeXHUYeCKUMU YCMPOUcmeamu, sl
COXpaneHus. 300p08bs U COONIOOEHU HOPM IKOJIO2UYECKO20 NOBeOeHUsl 8 OKpydcarwel cpeoe;
nPpUBOOUMb NpUMepPblL 6IUAHUS INEKIMPOMASHUMHBIX U3TYYEHUL HA HCUBLLE OPSAHUZMBL,

® paziuyams cpaHuybl NPUMEHUMOCMU PU3ULECKUX 3AKOHO8, NOHUMAMb 8CeobWULl Xapakmep
PYHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUsI JJIeKMPUYecKoeo 3apsaod) U O0SPaAHUYeHHOCMb
UCNONb308AHUA HACMHBIX 3aKOH08 (3akon Oma ons yuacmka yenu, 3akon /[coyna-Jlenya u op.);

® UCNONB306aAMb NpUEMbl NOCMPOEHUS QUBUYECKUX MOoOelell, NOUCKA U QopmMyIuposKu
00KA3aMenbCme  8blOGUHYMBIX 2UNOME3 U  MeOPemuyeckux 6bl80008 HA OCHOBe IMRUPUHECKU
VCMAHOBNEHHBIX (PaKmos,

® HaxoOoumv AOeK8AMHYI0 NpPeONlONCeHHOU 3adade Qu3uyeckyro Mooelb,  paspeuams
npobnemy KaK HA OCHOBE UMEIOWUXCS 3HAHUU 00 2NeKMPOMACHUMHbIX AGNEHUAX C UCHOb308AHUEM
MamemMamuyecko2o annapama, max u npu NOMOwiU Memooos OYeHKU.

MarauTHble IBJIEHUS



Yuamuics Hay4duTcs:

® DAcCIO3HABATh MarHUTHBIC SIBJICHUS M OOBSICHATH HA OCHOBE MMEIOIINXCS 3HAHUI OCHOBHBIC
CBOMCTBa WM YCIIOBHUS NPOTEKAHUS 3TUX SIBIICHUI: B3aUMOJICHCTBHE MArHWTOB, AJIEKTPOMAarHUTHAsS
WHIYKINS, JACWCTBUE MArHUTHOTO TIOJS Ha MPOBOJHUK C TOKOM M HAa JBUXKYIIYIOCS 3apsSHKCHHYIO
YJaCTHUILY, NEHCTBUE IIEKTPHUICCKOTO TOJIS Ha 3apsDKEHHYIO YaCTHILY.

® ONNCHIBATh W3YYCHHBIC CBOWCTBA TEJI W MArHUTHBIC SIBJICHUS, WCIOJIB3YS (PHU3NYCCKHEC
BEIIMYHMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH; TIPU OTIMCAHUU BEPHO TPAKTOBATH (PH3UUECKHIA CMBICIT
UCIOJIb3YeMBIX BEJIIMYWH, HMX OO0O3HAUCHUS W CIWHWIBI HM3MEPCHHs; HaXOIuTh  (HOPMYIIHI,
CBSI3BIBAIOINNE JAHHYIO (U3HUYECKYIO BEIMUUHY C IPYTUMU BETHUYNHAMHU.

® AHAIM3UPOBATH CBOWCTBA TEJI, MATHUTHBIC SIBIICHUS W IPOIIECCHI, HCIIOJIB3YS (PU3MUSCKUE
3aKOHBI; TIPU 3TOM PA3JIMYaTh CIIOBECHYIO OPMYIUPOBKY 3aKOHA M €r0 MATEMAaTHYECKOE BEIPAKECHUE.

® TIPHUBOJUTH NMPHUMEPHI MPAKTUICCKOTO HCIIOJIB30BAHUS (PH3UYCCKUX 3HAHUH O MAarHUTHBIX
SIBJIICHUSIX

e pemath 3a/1a4M, UCTONB3YS (pU3MYeckne 3aKOHBI U (POPMYITBI, CBSI3BIBAIOIIHE (U3UUYCCKUE
BEJIMYHMHBI; HA OCHOBE aHAJIM3a yCJIOBHS 33J1a4 3alMChIBATh KPATKOE YCIIOBHE, BBIACIATH (hH3HUecKre
BEJIMYHMHBI, 3aKOHBI U (DOPMYITBI, HEOOXOMMBIC TSI €€ PEIICHHUs, MPOBOJUTH pacueThl U OICHUBATH
PEATbHOCTH TIOJYYCHHOTO 3HAYCHUS (PU3UICCKON BETUIHUHEI.
Yaamuicsad MOJNYYHUT BO3MOKHOCTHh HAYIYHUTHCH :

® UCNONL308AMb 3HAHUAL O MACHUMHBIX SAG/EHUAX 8 NOBCEOHEeBHOU JHCU3HU Olisi obecneyenus
bezonacHocmu npu obpaweHuu ¢ npudOpamMuU U MEXHUYeCKUMU YCMPOUCMEamu, O COXPAHeHUs
300p08bs U COONIOOCHUSI HOPM IKOJIOUHECKO20 NOBeOeHUsl 8 OKpycarowel cpeoe;, NPU8ooUmbs
npuMepbl BIUSHUS INEKMPOMASHUMHBIX UZTYYEHUL HA HCUBbIE OPSAHUZMBL,

®  pazIuuame epaHuybl NPUMEHUMOCMU DUUYECKUX 3AKOHO8, NOHUMAMb 8Ce00uull Xapaxkmep
@dyHOaMeEeHMANbHBIX 3AKOHOS.

® UCNONBL306aMb NpUEMbl NOCMPOEHUsT usuueckux mooenell, Noucka u @opmyIuposKu
00KA3AMeNbCme  GbLOBUHYMbBIX 2UNOME3 U  Meopemudeckux 6bl80008 HA OCHO8e IMAUPUYECKU
VCMAHOBIEHHBIX (haKmos,
HAXo00ums a0ek8amuyio npeoylodHCeHHOU 3a0aye Pu3udeckyo Mooelb, papeuams npoonemy Kaxk Ha
OCHOBEe UMEIOWUXC 3HAHUU 00 MACHUMHBIX SI8IEHUSAX C UCHOIb30BAHUEM MAMEMAMUYeCcKO20
annapama, mak u npu NOMOWU Memooa OYeHKU.

CBeToBbBIC SABJICHUSA
Yvyamuiics HayyuTCs:

e pacro3HaBaTh CBETOBBIC SIBJICHUS U OOBSCHATH HA OCHOBE MMEIOIIUXCS 3HAHMNA OCHOBHBIC
CBOWCTBA WM YCJIOBUS TMPOTEKAHUS OSTHX SBJICHUI: NPSIMOJHHEHHOE pPaCIpOCTPaHCHHUE CBETa,
OTpa)KCHHUE U TMPEIOMIICHHE CBETA, TUCIICPCHS CBETA.

® JICIIOJIb30BaTh ONTHYECKUE CXEMbI JUIS MOCTPOCHHS H300paKCHUH B TUIOCKOM 3€pKajie U
coOuparorien TuH3e.

® OIWCHIBATH HM3YYCHHBIC CBOWCTBAa TEI M CBETOBBIC SIBJICHHS, HCIONB3YS (QH3HMUECKUE
BEJIMYUHBI: (POKYCHOE PACCTOSHHE M ONTHUYECKAash CHJIA JIMH3bI, CKOPOCTh DJICKTPOMATHUTHBIX BOJIH,
JUTHHA BOJIHBI M YaCTOTa CBETA; MPU OTIMCAHUHM BEPHO TPAKTOBATH (PH3MUCCKUI CMBICI HCIOJIb3YEeMBbIX
BEJIMYUH, MX O0O3HAYCHHUS W CIUHUIBI U3MEPEHHS;, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIINE TAHHYIO
(GU3NYECKYIO BEJIMYMHY C IPYTHMMHU BETMYUHAMHU.

® aHAJIM3UPOBATh CBOWCTBA TEJ, CBETOBBIC SIBJIICHHSI W TPOIIECCHI, UCIONB3Ys (PU3HUECKHUE
3aKOHBI: 3aKOH MPSIMOJIMHEHHOTO PacHpOCTPAHEHHS CBETA, 3aKOH OTPa)KCHHUsS CBETA, 3aKOH



MPEJIOMJICHHUSI CBETA; MIPHU 3TOM PA3JINYaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €0 MaTeMaTU4YecKoe
BBIpAKEHUE.

® TPHUBOJUTH MPUMEPHl MPAKTHYECKOTO HCIOIB30BaHUs (PU3UYECCKHX 3HAHWA O CBETOBBIX
SIBIICHUSIX.

e pemath  3a/Ja4yM, HCIONB3yd  (PU3WYCCKHUE  3aKOHBI  (3aKOH  TPSIMOJIMHEWHOTO
pacrpocTpaHeHHUs] CBeTa, 3aKOH OTPaKEHHUsS CBETa, 3aKOH IPEJIOMIICHUS CBeTa) M (OPMYIIHI,
CBsI3BIBANOIINC (DPM3MYCCKHUE BETUYHHBI ((POKYCHOE PACCTOSIHME M ONTUYECKAasl CHJIA JIMH3BI, CKOPOCTh
JJICKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI W YacTOTa CBETA): HA OCHOBE aHAIM3a YCJIOBHS 3a7adu
3aIHUCHIBATh KPATKOE YCIOBHE, BBIICIATh (PU3MUECKUE BEITMIMHBI, 3aKOHBI U (DOPMYIIbI, HEOOXOIMMbIS
JUIS €€ PEelICHHs], TPOBOJINUTH PACcUEThl M OIICHUBATh PEATbHOCTH MOJNYYEHHOTO 3HAUCHUST (PU3NICCKOM
BEITUYHHEI.

Yaamuiicsad MOJNYYHUT BO3MOKHOCTh HAYUYHUTHCH '

® UCNONL306aMb 3HAHUA O CBEMOBbIX SGNCHUAX 6 NOBCEOHEBHOU JHCU3HU OJisl 0becnedeHus
bezonacnocmu npu obpaweHuu ¢ npudOpaMU U MEXHUYECKUMU YCmpoucmeamu, OJisi COXPAHEHUs
300p08bsi U COONIOOCHUSL HOPM IKOJI02UHECKO20 NOBE0eHUsl 8 OKpycalowell cpeoe; Npusooumbsy
npuMepbvl BIUAHUSA INEKMPOMASHUMHBIX UZTYYEHUL HA HCUBbIE OPSAHUZMBL,

®  pazIuUName epaHuYbl NPUMEHUMOCMU UULECKUX 3AKOHO8, NOHUMAMb 8Ce00WuUll Xapaxkmep
@dyHOaMeHmManbHLIX 3aKOHO8,

® UCNONBL306aMb NpUEMbl NOCMPOEHUs. usuueckux mooenell, Noucka u GopmyIuposku
00KA3aMeNbCme  GbLOBUHYMbBIX 2UNOME3 U  Meopemudeckux 6bl80008 HA OCHO8E ISMRUPUYECKU
VCMAHOBIEHHBIX (haKmMos,

® HAXO0UmMb AO0eKBAMHYI0 NPEONIONCEHHOU 3adaue Qu3u4ecKyrlo Mooelb,  pazpeuianms
npobnemy Kax HA OCHOBe UMEIOWUXCA 3HAHULL O CBEMOBblX SGIeHUAX C UCNOIb308AHUEM
MaAmMemMamuyecko20 annapama, max u npu NOMOWiU Memooos8 OYeHKIL.

JInyHOCTHBIE pPe3yJIbTaThI

1. cGOpMHUPOBAHHOCTh  IO3HABATEIBHBIX  HMHTEPECOB, HMHTC/UICKTYAJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEN;

2. yOexJeHHOCTh B BO3MOXKHOCTH IIO3HaHMsI MNPUPOABL, B  HEOOXOJUMOCTH  Pa3yMHOTO
UCIOJb30BAHUS JOCTWKEHUH HAyKH M TEXHOJIOTUH AJIs JaJbHEHIIEro pa3BUTUS YEJIOBEYECKOTO
oOmiecTBa, yBa)XEHHE K TBOpLIAM HAayKd M TEXHUKH, OTHOIIEHUE K (U3MKE KaK 3IIEMEHTY
00111e4eNI0BeYeCKON KyIbTYPBbI;

3. CaMOCTOSATEJIBLHOCTH B HpI/IO6peTeHI/II/I HOBBIX 3HAHUH U MPAKTHUYICCKUX YMGHHﬁ;

4., TOTOBHOCTH K BLI60py JKU3HCHHOTI'O IyTU B COOTBCTCTBUH C COOCTBEHHBIMU HHTCPpCCaMU H
BO3MOXHOCTAMU,

5. MOTHUBAaIUA O6paSOBaTeHLHOﬁ ACATCIIBHOCTH IIKOJIbHUKOB Ha OCHOBC JIUYHOCTHO
OPUCHTHPOBAHHOI'O ITOAXOAA;

6. (QopmMHpOBaHHE IIEHHOCTHBIX OTHOLIEHHH JpYr K JAPYry, YYUTEII0, aBTOpaM OTKPBITHHA U
n300peTeHuil, pe3ynbpraTaM 00ydeHusl.

MeranpeamMeTHbIe pe3yJIbTaThI:



OBJIaZICHWE HABBIKAMHM CAMOCTOSITEIILHOTO MPHOOPETEHUsI HOBBIX 3HAHWH, OpraHU3alH y4eOHOU
JEATEIbHOCTH, IIOCTAHOBKHU LI€JIEH, TUIAHUPOBAHUS, CAMOKOHTPOJIS U OLICHKU PE3yJIbTaTOB CBOCH
JEATENbHOCTH, YMEHUSAMHU IIPEIABUAETH BO3MOKHBIE pe3yIbTaThl CBOUX ACHCTBUN;

MOHMMAaHUE PA3TUYUN MEXIy HCXOAHBIMH (pakTaMH W THIOTE3aMU JUISI UX OOBSCHEHHS,
TEOPETUYECKUMHU MOJENISIMU M pEaIbHbIMH OOBEKTaMH, OBJIAJICHUE YHUBEPCAJIbHBIMHU Y4E€OHBIMU
JCWCTBUSIMU Ha TpUMEpax TUIOTE3 ISl OOBSCHEHHS M3BECTHBIX (DAaKTOB M SKCIEPUMEHTAIBHON
IIPOBEPKHU BBIABUTAEMbIX TUIIOTE3, pa3pab0TKU TEOPETUYECKUX MO/ POIIECCOB WM SBJICHUM;

dopmMupoBaHHEe YMEHHU BOCIPHHHMATh, MepepadaTbiBaTh W MPEABSIBIATH HHPOPMALUIO B
CIIOBECHOM, 00pa3HO#, CUMBOJIHUYECKON (hOopMax, aHATU3UPOBAThH U MepepadaThIBATh MOIYYCHHYIO
I/IH(l)OpMaHI/IIO B COOTBCTCTBHUH C IOCTABJICHHBIMU 3adadaMH, BBIACIATE OCHOBHOC COIACPIKAHUC
MPOYUTAHHOI'O TCKCTA, HAXOJUTH B HEM OTBCTHI HAa MMOCTABJICHHBIC BOITPOCHI U U3JIaraThb €ro,

pUOOpEeTEeHNEe OMbITa CaMOCTOSITEILHOTO TIOWMCKA, aHaiau3a U oTOopa uHpopmauuu ¢
WCIIOJIb30BAHUEM PA3IMYHBIX UCTOYHUKOB M HOBBIX MH(POPMAIIMOHHBIX TEXHOJOTUN I PEIICHUS
MO3HABATENBHBIX 33]1a4;

pa3BUTHE MOHOJIOTUYECKOM U JMAJOTUYECKOW pedH, YMEHHsS BBIpa)kKaThb CBOM MBICIH U
CIIOCOOHOCTH BBICIYLIMBaTh coOeceAHMKa, TOHMMAaTh €ro TOYKY 3pEeHMs, MpPU3HABaTh IPaBO
JPYyroro 4ejioBeka Ha MHOE MHEHHUE;

OCBOCHHE IIPUECMOB ﬂeﬁCTBHﬁ B HECTAHAAPTHBIX CUTyallusaX, OBJIAJACHUC OSBPHUCTUYCCKUMU
METOJIaMH PEIICHUS MPoOIIeM;

¢dbopMupoBaHre yMEeHHUI pabOTaTh B TIPYIMIE C BHIIOJHEHHEM pPa3JIMYHBIX COLMAJIBHBIX POJIEH,
MPEJICTaBIATh U OTCTAaUBAaTh CBOM B3IJISIbI U yO€XKIEHUS, BECTH IUCKYCCHIO.

YyeOHO-TeMATHYECKHUH IUIAH ¢ YKa3aHHEM KOJMYeCTBA 4acoB,
OTBOJMMBbIX HA OCBOEHHE KAK/I0H TeMbl.

Neni/m Ha3Banue Tem Koan4ecTBo KoauuecTBO KoaunuecTBO
OTBOJAUMBIX KOHTPOJIBHBIX | JJA00PaTOPHBIX
4acoB paodot padoTt

1 TertoBbIe SBICHUS 23 2 3

2 Dnextpuueckue sBiaeHus | 29 1 5

3 MarHuTHBIC SIBJICHHS 5 1 2

4 CBeTOBBIC SIBJICHUS 10 1 1

[ToBTOpEHME 3 1 -

HUTOI'O 70 6 11




Conepxxanue yueOHOr0 nmpeamera.
Copnepxanvie OOy4YeHHS TMIPEJICTABICHO B TporpamMmme pasnenamu  «TeruioBble  SIBICHUS,
«DNEKTPUYECKHE SIBIICHUS», MarHUTHBIC SIBIICHUS, «CBETOBBIC SIBICHHSD)
TensioBble siBjieHus (23 yaca).

TennoBoe nBmwxenue. Tepmomerp. CBsi3b TemmepaTypbl CO CPEIHEM CKOPOCTBIO IBMKEHHUS €ro
MoJekyl. Buyrpenuss sHeprus. [[Ba cnocoba m3MeHEHHUs] BHYTPEHHEH »HEpruu: Teruionepeaada u
pabora. Bunsl Terutonepenaun. KomndaectBo TemoThl. Y aenbHas TEIUIOEMKOCTh BEIIECTBA. Y AeTbHAS
TeIyioTa cropanus ToruuBa. Hcmapenue wu  kouaeHcanusa. Kumenuwe. BrnaxHOCTh  BO3myxa.
[Tcuxpomerp. IlnaBienne u kpuctaumsanus. Temmneparypa IiaBieHUs. 3aBUCUMOCTb TEMIEPATYPhI
KureHus: oT naBieHus. OObICHEHHE M3MEHEHHS arperaTHbIX COCTOSHUW Ha OCHOBE MOJIEKYIISIPHO-
KHHETHYECKUX TpeAcTaBieHuil. IIpeoOpa3oBanusi »HEpruM B TEIUIOBBIX JBUTaTensix. J[Burarenb
BHyTpeHHero cropanusa. IlapoBas TypOuna. XomomunenHuk. KIIJ[ TtemnoBoro asuraresns.
DKOJIOTHYECKHE TMPOOJEMBbl HCIOJIb30BaHUS TEIJIOBBIX MAIIMH. 3aKOH COXPaHEHUs! JHEPTUU B
MEXaHUYECKUX U TETUIOBBIX MPOIIeCCax.

JIaGopaTopubIe pabOTEI

JlabopaTtopnast pabota Ne 1”"CpaBHeHHE KOJWYECTB TETUIOTHI IPU CMEIIEHUH BOJIBI pPa3HOU

TeMIeparypsr”

JlaboparopHas paboTta Ne 2 «M3MepeHwue yIeapbHOU TEIUIOEMKOCTH TBEPOTO TEIIa

JlaboparopHass paGota Ne 3  “U3mepeHre OTHOCHTEIBHOW BIAQKHOCTH BO3yXa C TOMOIIBIO
TepMOMETpa»

DjekTpuyeckue sipjaeHus (29 yacos).

Onextpusanus Ten. [IBa pona snekTpuyeckux 3apsaoB. [IpoBoAHUKY, HEMPOBOJAHUKH (AUIIEKTPUKH)
Y TIOJIyIPOBOJHUKHU. B3anmmoaeicTBHE 3apsHKEHHBIX Tel. DJIEKTPUYECKOE MoJie. 3aKOH COXPaHEHHUs
AIIEKTPUYECKOro 3apsiga. JeanMMocTh 3JeKTPUYECKOTo 3apsa. OJIeKTPOH. ODIEKTPUUECKOe IoJIe.
Hanpsioxenue. Konnencatop. DHeprus 3JeKTPHUUECKOTO MOJIA.

OnexTpuyeckuil Tok. ['albBaHWYECKUE 3JIEMEHTHI U aKKYMYIATOPBI. JIeHCTBUS 2IEKTPUUECKOTO TOKA.
HamnpaBiienue arekTpu4eckoro Toka. DJIeKTpUYecKas Lelb. DJIeKTpUuueckui Tok B Mertamnax. Cuna
Toka. Awmnepmerp. Boibrmerp. OnekTpuueckoe conpoTuBieHHe. 3akoH Oma sl ydyacTka
ANEKTPUYECKON Lienu. YAelnbHOEe 3JeKTpuyeckoe compoTuBieHue. Peocrartel. [locnenoBarensHoe u
napajyuieIbHOE COSAMHEHUS TPOBOAHHUKOB.

Pa6ora wu wmomuocTh Toka. 3akoH Jkoynsa-Jlenna. Jlamna HakanmuBaHuA.  DIEKTPHUUECKUE
HarpeBareibHble TPHUOOPHL. DIEKTPUYECKH cYeTYyuK. Pacder sieKTpol’Hepruu, MnoTpediseMoit
anekrponpudopom. Koporkoe 3ambikanue. [InaBkue mpegoxpaHuTeNd. mpaBuiia 0e30MacHOCTH IPH
paboTe ¢ MCTOUHUKAMH AJIEKTPUYECKOTO TOKa

JlabopaTopHble pabOTHI

JIaGopatopHas pabota Ne 4 “COopka 3JIeKTpUYECKOM 1enn U U3MEpEeHUe CUIbl TOKA B €€ pa3InYHbIX
ydactkax’

JIaGopatopHas pabota Ne 5 «V3mepeHue HarpspKeHUs»

JIaGopatopHnas pabota Ne 6 "PerynupoBaHue CHIIbI TOKa peOCTaTOM”

JIaGopatopHnas pa6ota Ne 7 “OrmnpeneneHue conpoTUBICHHUS IPOBOIHUKA P MOMOIIU aMIIepMeTpa 1
BOJIbTMETpA”

JIaGopatopHas pabota Ne 8 “M3MepeHne MOIHOCTH M pabOThI TOKA B AJIEKTPUUYECKOH amie”



MaruuTtHble siBjieHusi (5 yacos).

ITocrositHHble MarHuTel. B3aumopelcTBue MarHuTOB. MarHutHOEe mose. MarHuTHoe IojIe TOKA.
DNEeKTpOMAarHUTHl W WX NpuMeHeHue. MarautHoe moje 3emun. MarautHsle Oypu. [leiictBue
MarHUTHOT'O OJIsl Ha IPOBOJHUK C TOKOM. DJIEKTPOIBUraTeNlb NOCTOSIHHOIO TOKA.

JIaGopaTopubie padOTEI

JlabopaTtopnast pabota Ne9 «COopka 37IeKTpOMarHuTa U UCIIBITAHUE €r0 JCHCTBUS

JlabopaTtopnast padota Nel0 «3ydeHnne 37eKTpUYECKOTO JBUTATENS OCTOSIHHOTO TOKA (Ha MOCIIN )»

CgetoBble siBjienusn (10 yaco).

Ucrounuku ceta. [IpsimoninHeliHOE paciipocTpaHEHUE CBETA B OJTHOPOIHOM cpene. OTpakeHue CBeTa.
3akon otpaxkenus. Ilmockoe 3epkano. Ilpenomiienne cBera. Jlunza. DOKycHOE pacCTOSHHUE U
onThyeckas cuna JuH3bl. llocTpoenue nzoOpaxeHuil B snmH3ax. [71a3 kak omnruyeckas cucrema.
HedexTsl 3penus. OnTuuecknue npuOopsl.

JIaGopaTopubIe pabOTEI

JlabopaTtopnas padota Nel 1“TlonyquerHne n300pa>keHust MPY TOMOIITH JTUH3BI

IMoBTopenue (3 yaca).
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