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IosicHHTeIbHASA 3alIHCKA
PaGouas nporpamma 1o ¢usuke s 7-9 Ki1accos pa3zpadoraBa B COOTBETCTBHH C:
- @ezepalbHBIM TOCYIapCTBEHHBIM 00pa3oBaTelbHBIM CTaHIapTOM OCHOBHOIO
o0111eT0 00pa30BAHUS,
- aBropckoii mporpammoii A.B.Ileprimkus, H.B.®duronosu, E.M.I'yTkuH 1o
dusvke st 7-9 knaccos, M, Jlpoda,2016 1.
- O0IT OO0 MBOY Illkona Ne 118 r.o. Camapa;
Y OpDHEHTHPOBAHA Ha WCIOb30BAHUE YYEOHO-METOJMYECKOro KOMIUICKTa IOJ
penaxnueit B.A.Ileppiiikud 1 1p.:
7 xnacc: B.A.Ilepsimkun. @usuka. 7 knacc: YueOHUK mist o6ieodpasoBaTebHbIX
yapexaenuii Mocksa: JIpoda,2017
8 wmacc: B.A.Jlepsimkun.®usuka. 8 xnacc: YueOHUK 1M1 00111e00pa3oBaTeIbHbIX
yupexnennit Mocksa: Ipoda,2017.
9 «knacc: B.A.lleppimkus, E.M.Iyrkun.®u3uka. 9 xiacc: YueOHuK s
06111e06pa3oBaTeNbHbIX yupexkaeHuit Mocksa: poba,2017.

B yue6uom mane MBOY Illkonsr Nell8 r.o. Camapa Ha u3y4eHHE XUMHH
npexycMOTpeHo: 7 kiIacc-68 vacos, 2 waca B Heneno,d kimacc - 102 yacos,3 yaca B
Henenio, 9 xiace - 102 gacos,3 gaca B Heaenmo. Odiee 4HCIO y4eGHBIX YacoB 3a 3
roja o0y4eHus cocTapisieT 272 4acos.



A3 npumepnoii OII OO0 - B penakuum ot 28.10.2015 .

1.2.5.10. ®uzuxa
BoinmyckHuK HayunTCsi:
o coOmonaTh mpaBuia GE30MACHOCTH M OXpPAHbI TpyZAa NpHU
paborte ¢ y4eOHBIM H 1aG0PATOPHEIM 050Dy IOBAHHEM:;
® IIOHUMATh CMBICTT OCHOBHBIX (H3MYECKHX TEPMHHOB:
¢Gusmgeckoe Teno, Qusnmueckoe SBIICHHE, (U3nYecKas BeIUYHHA,
€IMHULBI U3MEPEHHS;
J pacrosHaBath NPOOJIEMBI, KOTOPHE MOXHO PEIIHTh IPH
IIOMOIIM  (PHU3WYECKHX METONOB; aHATM3HPOBATH OTHETBHBIE STAIIEI
NpOBENICHUsSL  WCCIENOBAaHHH M  HHTEPIPETHPOBATh  Pe3yJbTaThl
HaOJIOCHHI U OIIBITOB;
o CTAaBHTEL OIBITHI IO HCCIENOBAHHIO (OH3MYECKUX SBICHH
HIIH QU3HYECKUX CBOKCTB Tell 6e3 HCIONMB30BaHHS MPSMBIX HU3MEpeHul;
TIPH 3TOM (POPMYIHpPOBaTh NPOOIIEMy/3aKady y4e6HOTo KCIePHMEHTa;
COOUpaTh yCTAaHOBKY H3 IPEIIOKEHHOTO 0OOpYXOBAHHS IIPOBOJHTH
OIEBIT U GOPMYITUPOBATh BBIBOJIEL
Ilpumeuanvie. Ilpy mNpoBeNeHMM HCCIEIOBAHHUS buznyeckux ABIEHHH
H3MEPHUTENIBHBIC TMPUOOpPE  HCTONB3YIOTCS JIMIOb KAaK — JAaTYHKU HU3MEPEHHUS

(u3n9ECKUX BeNMYMH. 3amKMCcH MOKA3aHMH MPSMBIX HU3MEPEHHUH B 3TOM CiIy4ae He

Tpebyercs.
o IIOHNUMATh pPOJIb 3KCIICPHMEHTa B MOJNYYEeHHH HAydHOMH
HHpOpMAaITHH;
o OPOBOAMTE MpPSMbIe H3MEPEHHsS (U3HYECKHX BEIIMYHH:

BpeMs, paccTOsHMe, Macca Tela, o0beM, CHiIa, TeMIepaTypa,
aTMOC(EPHOE [IaBleHNe, BIAXHOCTh BO3MyXa, HANpsDKEHHE, CHia TOKA,

PalMalMoHHbI (GOH (C HCHONB30BAaHHEM MHO3MMETPA); IPH STOM



BBIOMpaTh ONTUMANBHBIH  CIIOCOG U3MEPEHHsI M  HCIOIb30BaTh
IPOCTEHIIIHE METOBI OLICHKH ITOTPEIIHOCTeMH H3MepéHI/II>'1.

IIpumedanue. JIo6asi yue6GHas mporpamMma mOImKHA obecnieyrBaTh OBIIAICHUE
HPAMBIMH U3MEPEHHUAMH BCEX IIEPEUHCICHHBIX (DU3MYECKHX BETMYNH.

° TIPOBOZUTE ~ HCCIIE/IOBAHHE 3aBUCUMOCTEH  (DH3HMYECKUX
BEIMIMH C  HCHONB30BAHMEM IMpPAMBIX HM3MEPEHHi: MpH 3TOM
KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHpPOBAaTh pe3yNIBTAaTHI IIOJIyYeHHOM
3aBHCHMOCTH (M3HYECKHX BEJIUYUH B BUAE TaGIHI[ 1 rpauKoB, menarh
BBIBOJIBI IT0 PE3YJIbTaTaM HCCIIEOBAHHUS;

° IIPOBOJTUTE KOCBEHHBIE H3MEPEHUS (M3MYECKHX BEIHUMH:
TIpH  BBIMONHECHMM  W3MEPEHHH  COOMpaTh  SKCIEPHMEHTaTbHYIO
YCTaHOBKY, CII€Ays IPEUIOKCHHOH WHCTPYKIMH, BEIMHUCIATH 3HAYCHUE
BEIMMHBl M aHAIM3MPOBATh IIONYYEHHBIE DPE3yJbTaTHl C yYeTOM
3alaHHOM TOYHOCTH U3MEPEHHMIA;

° AHATM3UPOBATE  CUTYallUd IIPAKTHKO-OPHEHTHPOBAHHOTO
XapakTepa, y3HaBaTb B HHX IIPOSBICHHE H3YYEHHBIX (HU3HIECKUX
ABJICHAN WIH 3aKOHOMEPHOCTEH M MPUMEHSTh MMEIOIHecs 3HAHHUS U1
UX OOBSICHEHMS;

. TIOHMMAThb [PHUHIMIBI NEWCTBUA MallMH, NPUGOPOB H
TEXHUYECKUX YCTPOMCTB, YCIOBHS HUX OG€30MACHOrO MCIONB30BAHHS B
ITOBCEIHEBHOM KHU3HH;

° HCIIONIB30BaTe  NIPH  BBIIOJHEHWH  y4eOHBIX  3amau
HayHO-IIOIYJIPHYIO JIATEPATYPY O PU3HIECKUX SIBIIEHHSX, CIIPABOYHEIE
MaTepuasl, pecypcbl HTEepHET.

BbInyckHHK MOJIyYHT BO3MOKHOCTH HAYYUThCS:

° OCO3HAGAMb  YEHHOCMb HAYYHBIX  UCCNE008AHUN, PONb

pusuxu 6 pacwupenuu npedcmasnenuii 06 OKpydicalowem mupe u ee

6KILA0 6 YIIYUUIeHUe KAYeCmBa HCUHIU,



» UCNONb306aMb NpUEMbl NOCMPOEHUs PusUYecKUx Modenet,
NOUCKa u @QOpMYIUPOSKU OOKA3AMensCma 6bI06UHYMBIX 2Unomes u
MEOPEMUIECKUX 66160008 HA OCHOBE SMNUPUHECKU YCMAHOBNEHHBIX
gaxmos;

o CpasHusame mo4HOCMb USMEPEHUs PUIUYECKUX SEIULUH 1O

| 6enUtUHE UX OMHOCUMENbHOU NOZPeUHOCIY Npu nposedenuu NpAMbIX
usmepeHuii;

. CamoCMmOAMENLHO  NPOBOOUMb KOCEEHHbIE UBMEDEHUS U
UCCIE006AHUS  (PUBUYECKUX 6ENUNUH C UCNONb306aHUEM PaznuuHbIX
Cnocobos usmepenus Quauueckux eenuuun, évlbupame  cpedcmea
USMEpeHUA ¢ yuemom  HeobXoOumoll  mouHocmu — uzsMepeHud,
obocroevleamb 6vi60p cnocoba usmepenus, adexeamiozo nocmaeneHHoll
3a0aue, nposoouUms OyeHKy 00Cmo8epHOCHIL NONYYEHHBIX Pe3ylbmamos;

o éocnpunumame ungopmayuio gusuueckozo codepocanus 6
HAYYHO-NONYNAPHOU TUMepamype u cpedcmeax mMaccoeoi unpopmayuu,
KpUmuiecku OyeHusamo NOIYYEHHYIO UHDOPMAayuIo, aHANUBUPYs ee
cooepaicanue u dannvie 06 uCMoyHUKe ungopmayuu;

o cozoaéamv  cobcmeeHHvle  MucbMeHHvle U ycmHule
COOOWEHUS. O PUBULECKUX AENEHUSX HA OCHOBE HECKONLKUX UCTIOUHUKOE
uHGopmayuu, conpoeoxcoams evicmynieHue npeszenmayuet, Y4umoiéas
ocobenHoCmu ayoumopu c6epcmHuKos.

MexaHuyeckue siBaeHus
BbInycKkHHK HAayuHTCS :

o pacriosHaBaTh MEXaHHYECKHE SIBIIEHHS U OOBICHATH HA
OCHOBE HMCIOIMMXCS 3HAHMH OCHOBHBIE CBOWCTBA HJIM YCIIOBHS
TIPOTCKAHMS STHX SBJICHH: PABHOMEPHOE M HEPaBHOMEPHOE [BHIKEHHE,
PaBHOMEPHOC W  PaBHOYCKOPCHHOE MIPSIMONMHEHHOE JIBUKEHHE,

OTHOCHUTECIIBHOCTh MEXAHHYECKOT'O ABHIKCHMU I, CB06OI[H0€ IIagCeHue Tell,



PABHOMEPHOC IBHIKCHME TIO OKPYKHOCTH, MHEpIHs, B3aMMONCHCTBHE
TCIl, PeaKTUBHOE NBH)XEHHE, Iepefiaya NABIEHHS TBEPABIMH TeJIaMH,
KUIKOCTAMH M rasaMd, atMOoCepHOe JaBileHHe, IUIaBAHHE Tel,
PaBHOBECHE TBEPIBIX TeN, HMEIOMMX 3aKpPEIUICHHYIO OCh BpaIlleHHsl,
KojiebaTenbHOe ABUXKEHHE, PE30HAHC, BOTHOBOE IBHKEHHUE (3BYK);

® OIIMCBIBaTh M3YYEHHEBIE CBOIICTBa TCI H MEXaHHYECKUE

- SIBJICHH A, HCIIOJIB3YsI (1)I/I3H‘IGCKPIC BCIIMYUHEI: IIyTb, IICpEMEILECHUE,

CKOPOCTB, yCKOpCHWE, MepHOX OOpallleHHs, Macca Tema, ILIOTHOCTE
BCINECTBA, Cwia (CHJIa TSKECTH, CHia YUOPYTOCTH, CHJIa TPEHHs),
JABJICHAC, HMMIIYJbC TeNla, KHHETHYECKas SHEPrHs, MOTEeHIHATbHAS
SHEprus, MeXaHWdecKas paboTa, MeXaHWYecKas MOLIHOCTD, KIIJ mpu
COBEPIICHHH PabOTHl ¢ HCHONB30BAHHEM IIPOCTOTO MeXaHHu3Ma, CHIIa
TPCHHSA, aMIUTMTYNa, MEPHOJ W 4YacToTa KoneGaHW, JUIMHA BOJHBI M
CKOPOCTEb €€ pacHpOCTPaHeHHUsI; IIPH OIMCAHMH MPaBHIIBHO TPaKTOBaTh
usHYecKnit CMBICT HCHIONB3yeMBIX BEIMYUH, HX OO0O3HAa4YeHUs U
CAVHHIBI M3MEPEHHS, HAXOIUTh (HOPMYJIEI, CBS3HIBAOIIIE JAHHYTO
u3MYECKyI0 BENMUHMHY C JpYrHME BEJIMYMHAMH, BBIYUCIISATH 3HAYCHHE
dusnyeckoi BeTHIUHEL;

o aHATTM3MPOBATh CBOMCTBA TeJl, MEXAHHYECKHE SBICHHS M
IIPOLECCHI, UCTIONB3Ys (PUBNUECKUE 3aKOHEI: 3aKOH COXPaHEHHUs SHEPIHH,
3aKOH ~ BCEMHMDHOTO  TATOTCHHS, NPHHUMI  CYIepHOSHIMH  CHII
(Haxoxnenue paBHoOzelcTBYomel cuner), I, 1T u 111 3aKoHbI HeroroHa,
3aKOH COXpaHCHHS HMIIyJbCca, 3akoH I'yka, 3axon Ilackana, 3aKoH
ApxuMmeNia; TIpH 3TOM pa3iIMyaTh CIIOBECHYIO (hOPMYITHPOBKY 3aKOHA M
€r0 MaTeMaTHYECKOE BEIPAKEHHE,

. pasnuiaTh OCHOBHBIE IPH3HAKH HM3YYEHHBIX (H3HIECKHX
MOJe/Iel: MaTepranbHas TOYKa, MHEpLIHATEHAS CHCTEMA OTCYeETa;

J PCIIATh 3a/laq, HCHONB3ys (DU3UYECKHE 3aKOHHI (3aKOH



COXPaHEHMs JHEPrHH, 3aKOH BCEMHPHOTO TSIOTEHHS, IPHHLAII
cynepnosuuuu cui, I, II u III 3akomsr HeroTona, 3akoH COXpaHEeHHs
MMITyIbea, 3aKoH I'yka, sakoH Ilackans, sakon Apxumena) u bopMmybL,
CBASBIBAIONINE (DU3MYECKHE BETMYHHBI (MyTh, CKOPOCTS, YCKOpEeHHe,
Macca Tena, IUIOTHOCTh BEIIECTBA, CHNA, NaBIEHHE, HMITyJIbC Tea,
KHHETHIECKas SHePIUsl, MOTCHIUANbHAS SHEPI s, MeXaHuuecKas paboTa,
'MexaHqucxax MomHocTs, KIIJI mpocroro Mexanusma, cmima TpeHus
CKOJIbXXEHHS, KOIDQUIMEHT TPEHHs, aMIUATY[a, IEpHON M 9acToTa
KOJICOaHWH, [JTUHA BOJHEI H CKOPOCTH €€ pacIpocTpaHeHHs): Ha OCHOBE
aHanh3a yCIOBHS 3aJjauM 3allUCBIBATh KPAaTKOE YCIIOBHE, BBIAEIATD
(usrYeckre BeNMYMHBI, 3aKOHBI U Gopmynel, HeoOXomMMEIE Wit ee
PCIICHHS, IPOBOAUTE PAaCcUETHl M OLEHUBATH PEATBHOCTH IONYYEHHOTO
3HAYECHHUs (PU3NIECKOM BEIMYMHEIL.
BbIIy CKHHK NMOJTyYHT BO3MOKHOCTb HAYYHTHCST:

. UCNONb306aMb  3HAHUSL O MEXAHUYECKUX SGNEHUSX 6
noecednesHOl JHcusHU 0N obecneyenus 6e30nacHocmu npu obpawernuu c
npubopamu u mexHuueckuMu ycmposicmeamu, ons COXpaHerus 300p06bs
U COONI00EHUA HOPM DKONO2UYECKO20 NOBeOeH s 6 OKpyJrcarowerl cpeoe;,
NpusoOuUms  NpUMEPbl  NPAKMUYECKO20  UCHONb308AHUS Qusuueckux
SHAHUIL O MEXAHUYECKUX AGNEHUAX U U3UYECKuX 3aKOHAX, npumepbl
UCNONb306AHUA B0300HOBNAEMBIX UCIOUHUKOS SHEP2UU; SKONOZUYECKUX
NOCNe0CmBuUll UCCIeO08AHUS KOCMUYECKO20 npocmpaxcmes;

o pasnuiame 2panuybl NPUMEHUMOCIU PUBUYECKUX 2AKOHOB,
NOHUMAMb  6Ceobwull Xapakmep @OYHOAMEHMANbHBIX 3AKOHO8 (3akon
COXPAHEHUS MEXAHUYECKOU IHEPSULU, 3AKOH COXPAHEHUA UMNYIbCA, 3AKOH
BCEMUPHO20 MASOMENUA) U OSPAHUYEHHOCb UCHONb308AHUS YACTIHBIX
3aKoHoe (3axon I'yka, Apxumeda u 0p.);

. Haxoo0umso aoexeammyio NpeoNoNHCeHHOT 3a0aue



Qusuueckyio modens, paspeuiams npobremy KaK Ha OCHOBE UMEIOUUXCA
SHAHUTL NO MEXAHUKE C UCHOTb308AHUEM MAMEMAMUYECKO20 annapama,
Max u npu NOMOwu Memoo08 OYeHKU.
TennoBble siBJICHUS
BeimyckHuK HayuMTCs:

® pacro3HaBaTh TEIUIOBBIE SIBIIEHHS W OOBACHATH Ha Oaze
' MMEIOIUXCS 3HAHHU OCHOBHbIE CBOYMCTBA HIIH Y CIIOBHS IPOTEKAHUS ITHX
ABNEHMH: nUQQy3us, H3MeHeHHe OObeMa Tel TPH HATPEBaHHH
(oxmaxmenun), OoJbluas CKHMAEMOCTh Ia30B, Majasd CKMMAeMOCTb
KMAKOCTEH ¥ TBEpPIBIX TeN; TEIIOBOE PAaBHOBECHE, MCIIAapEHHe,
KOHAGHCAIUs, IUIABJICHHUE, KPUCTAJUIM3ALMs, KHUIICHUE, BIAXHOCTH
BO3/lyXa, DasiHYHBIe CIIOCOOBI Temonepenaus (TeIIONpPOBOJHOCT,
KOHBEKIIHS, U3IyYEHHE), arPEraTHbIE COCTOSHHS BEIECTBA, MOTIIOMEHHE
SHEPTUM IPH UCIIApEHUHU XUIKOCTH M BBIICIECHHE €€ NMPU KOHAEHCALHH
napa, 3aBUCHMOCTh TEMIIEPAaTypbl KUTICHHUS OT JaBJICHHUS,

® OINKCBIBATh M3YYCHHBIE CBOMCTBA TENl M TEILIOBHIE SBJICHHUS,
HCIIONB3Ysl (PU3MIECKHE BENMYUHBI: KOJNMYECTBO TEILIOTHI, BHYTPEHHST
SHEpPrusd, TEMIIEpaTypa, y[enbHas TEIUIOEMKOCTh BEIECTBa, yelbHas
TEIUIOTa IUIABJICHHS, yHENbHas TEILIOTa IapooOpa3oBaHHs, yIAeNbHAs
TEIUIOTa CrOpaHHS TOIUIMBA, KO3(D(HUIMEHT I0J€3HOro meiicTBHS
TEIUIOBOTO  JIBUTaTeNlsl; MpPH ONMCAaHHWH MPABHIBHO TPAaKTOBATh
usngecKkuif CMBICI HCIONB3YEMBIX BEIHUYMH, HX OOO3HAYEHHS U
CIMHALBI M3MEPEHHS, HAaXOIUTh (GOPMYIBI, CBS3BIBAIOIIME NAHHYIO
(usHIeCcKyI0 BEMYHHY C IPYTHMMH BEJIMYMHAMH, BBIYHCIISTH 3HAUCHHE
bH3MYecKoii BeTMYHHEL,

. AQHATU3UPOBATh CBOMCTBA TeJ, TEIUIOBBIE SBICHHA W
IPOLIECCEI, HCIOJB3Ysl OCHOBHBIE MOJIOXKEHHS aTOMHO-MOJIEKYJISPHOTO

Y4€HHA O CTPOCHHUH BEIIECTBA U 3aKOH COXpaHCHUs SHEPI'uH,



» Ppasiuiath OCHOBHBIC NPU3HAKU H3yYEHHBIX (DH3MYECKHX
MOZeNell CTPOEHHS I'a30B, XUIKOCTEH U TBEPABIX TEJI,

= [IpUBOTUTE NMPUMEPHl  MPAKTHYECKOTO  HMCHOIb30BAHHS
(usnyeckux 3HAHMIT O TEMIOBBIX SIBJICHUSIX;

» PEIIATE 3ajia4, UCIONb3Ys 3aKOH COXPaHEHHS SHEpruu B
TEIUIOBBIX  mpoLeccax H  (OpPMyIibl,  CBS3BIBAIOIIHE buznueckue
BE/MYMHEl  (KOJIMYECTBO  TEIIOTHI, TEMIIepaTypa,  yaAelbHas
TCIUIOCMKOCTh BEIIECTBA, yJENbHAS TELIoTa IUTaBJIEHUS], YAeIbHAs
TEIUIOTa IapooOpa3oBaHUS, YHeNbHAs TeruioTa CrOpaHHsl TOIUIMBA,
KO3((DHUIUEHT [ONE3HOT0 AEHCTBHS TeINIOBOro JBUI'aTellsd): Ha OCHOBE
aHalu3a yCIIOBHS 33/la9M 3alACKIBATE KPAaTKOe YCIOBHE, BBIJETISITH
(usHUecKre BeNMYMHBL 3aKOHBI W (opmynsl, HeobXomHMEIE A ee
PCIICHHU, IPOBOMUTEL PacYeThl M OLEHMBATh PEabHOCTD IOy Y€HHOTO
3HaYeHHUs QU3UYIECKOH BeTHYHHEL

BoinyckHuk nosyunt Bo3zmoxHoCTH HAYYHTHCH:

o ucnonesoeamsv  SHAHUSL O  mMennoGvIX  AeNeHuUsX &
no6ceoHesHotl JicusHu Ona obecneuenus besonacrocmuy npu obpaweruu c
npubopamu u mexnuveckumu ycmpoticmeamu, ona coxpanenus 300p0o6bs
U COOMOOEHUA HOPM SKONOZUHECKO20 NoBedeHls OKpyoicaroweti cpeoe;
NPUBOOUMb NPUMEPbI IKONOZUYECKUX NOCTe)CIEui) pabomui 0euzameneil
BHYmMpeHHezo c2opanus, meniosyix u 2udposnexmpocmaryuil;

o pasnuiame epanuybl NPUMEHUMOCIU PUSUYECKUX 3aKOHOE,
noHumame  6ceobwuii  xapakmep  ynoamenmansibix @u3uueckux
3GKOHO8  (3aKOM CoXpanenus sHepzuu 6 mennossix npoyeccax) u
OSPAHUYEHHOCTMb UCHONb306AHUS YACHBIX 3AKOHOE;

J Haxooumeo adexeammyto NPeonodCceH O 3a0aue
usuueckyio modens, paspewams npobnemy Kax Ha ocHoee umeroupuxcs

3HAHUL O menoevlx ABNEHUAX C Ucnone3068anuem mMamemamuyeckozco



annapama, max u npu NOMOuU Memoodo8 OYeHKU.
JJIeKTpHYecKHe H MATHUTHBIE SIBJICHHS
BeinmyckHuK HayuHnTCs:

» pacro3HaBaTh JJIEKTPOMAarHUTHBIC SIBJIEHHS U OOBICHATH Ha
OCHOBE HMMEIOIIUXCS 3HAHUH OCHOBHBIE CBOWCTBA WM YCJIOBHSA
IPOTCKaHHWs] OTHX SBICHHMN: DSJEKTPU3allds TeJl, B3aUMOJCHCTBHE

- 3apsiIoB, SNIEKTPUYCCKUM TOK U €ro HeicTBHs (TEIUIOBOE, XMMHUYECKOE,
MarHMTHO®), B3aUMOZIEHCTBHE MarHUTOB, 3IEKTPOMATHHTHAS HHIYKIHS,
JIeHCTBHe MarHUTHOTO IOJIs HA POBOIHHK C TOKOM M HA JBIIKYILYIOCS
3apKEHHYIO YacCTHILY, ICHCTBHE JIEKTPUUECKOrO IIOJIS Ha 3apsiKeHHYIO
9aCTHILY, SJICKTPOMAarHUTHBIE BOJIHBL, IPAMOJIMHEHHOE PaCPOCTPAHEHHE
CBETa, OTPAKEHUE U NPEIOMIIEHHE CBETA, TUCIIEPCUS CBETA.

o COCTaBIIATh CXEMBI 3JIEKTPUIECKHUX nenei c
IIOC/IEIOBATENIPHBIM M MapajUIebHBIM ~ COEJHHEHHMEM  DJIEMEHTOB,
pasnuyas ycloBHblE OGO3HAYEHHs SIIEMEHTOB JJIEKTPUYECKUX IleTei
(MCTOYHHK TOKa, KIIOY, PE3HCTOP, PEOCTAaT, JNAaMIIOUKa, aMIIepMeTp,
BOJITMETD).

o UCIIONB30BaTh  ONTHYECKHE CXEMBl IS  IOCTPOEHHS
1300paXkeHHH B ILIOCKOM 3epKalle U COGHparoIei JIHH3e.

» OIMCHIBATh M3yYEHHBIE CBOMCTBA TEN U 3EKTPOMATHUTHEIE
ABIICHHUS, HCIONB3Ys (U3UYECKUE BEIHUUYMHBL: DJIEKTPHYECKHH 3apsi,
cuiia TOKa, NEKTPHUIECKOe HanpsHKeHHe, JNIEKTpUYECKOe
CONPOTHBIICHHE,  YACNBHOE  CONPOTUBJICHHE BelIECTBa, paboTa
SNIEKTPUYECKOTO IIOJsl, MOIIMHOCTh TOKa, (OKyCHOE pacCTOSHHE M
ONTHYECKasl CHJIa JIMH3BI, CKOPOCTH JJIEKTPOMArHMTHBIX BOJH, MJIMHA
BOJIHBI M YacTOTa CBETA; MPU ONUCAHUM BEPHO TPAKTOBaTh (DH3MYECKHIA
CMBICII HCMOJNB3YEMBIX BEIHYMH, WX O0O3HAYEHHS M EIUHULBI

HU3MEPECHUA, HaXOOUTh d)OpMy.]IBI, CBA3bIBAIOIIAE NAHHYHO (1)I/I3I/I‘IGCKYIO



BEJIMYMHY C APYTHMH BETHYHHAMHY.

® AHATM3MPOBATh CBOMCTBA TeJN, 3IEKTPOMArHUTHbIE SBIICHUS
M TPOLECCHI, HCHONB3Ys (U3MYECKME 3aKOHBL 3aKOH COXPAHEHHS
SJICKTPUYECKOro 3apsina, 3akoH OMa Ui yyacTka IemH, 3aKoH
Jxoyisi-Jlenua, 3akoH IPAMONTMHEHHOTO PaCIPOCTPAHEHHS CBETA, 3aKOH
OTP2XXCHUs CBETA, 3aKOH IPEIOMJIEHHS CBETa; NpPH 3TOM PpAa3IMYaTth

- CIIOBECHYIO (hopMy/IHPOBKY 3aKOHA ¥ €10 MaTEMATHYECKOE BEIPAXKEHHE.

* IPUBOJUTH TPHUMEPEl IPAKTHYECKOTO HCIIOIB30BAHMS
(u3MYecKUX 3HAHUI O TEKTPOMATHUTHBIX SBIICHHAX

. pemaTh 3anavd, HCIOJb3ys (U3MYECKHe 3aKOHBI (3aKOH
Oma ms yuactka nenw, 3akon JDxoyis-JleHna, 3aKoH IPSIMOIHHEHHOTO
PacnpoCTpaHEeHHUs CBEeTa, 3aKOH OTPaXKEHHs CBETa, 3aKOH NPETOMICHUS
cBeTa) M (OpMyIIbl, CBA3BIBAIONNE (QH3MYECKHe BETHUMHBI (CHIA TOKA,
SIIEKTPUIECKOE HANPSIKEHHE, JIEKTPHIECKOE COIPOTUBIIEHHE, YAETIbHOE
CONPOTHBIICHUE BEIIECTBA, PabOTa SIIEKTPUYECKOTO MOJIS, MOIIHOCTE
TOKa, (OKYCHOE DPacCTOSHHE M ONTHYECKas CHIA JHH3EL, CKOPOCTH
SJIEKTPOMArHUTHBIX BOJH, JJIMHA BONHBEI M 9acTOTa CBeTa, (HOPMyJIBI
pacueTa 3JIEKTPHYECKOrO COIPOTUBICHHS MpPH IOCIENOBATEIHHOM H
TapajiesbHOM COSAMHEHUN IIPOBOHMKOB): HA OCHOBE aHAIH3a YCIOBHS
3a/1a9M 3aIIMCBIBATH KPATKOE YCIIOBUE, BBIIENATH (PU3MUECKHE BETHUHHEL
3aKOHBI M (OpMyIbl, HEOOXONUMEBIE Uil €e peIleHHs, HPOBOIUTh
PacyeTsl U OICHUBATh PEATBHOCTH IOMYYEHHOTO 3HAYeHHs (DU3MYECKOl
BEJIUYHHEI.

BbIny CKHHMK IOJIyYHT BO3MOXKHOCTH HAYYHTbCS:

- UCNON306aMb 3HAHUA 00 SNEKMPOMASHUMHBIX AGNEHUAX 8
noeceoHesHO JHcusHu 013 obecneyenus besonacrocmu npu obpawenuu
npuGOpamu u MeXHUYECKUMU YCMpoticmeamu, Ons COXPaHEHUs. 300p06bs

U COONIOOEHUS HOPM IKONOZUECKO20 NOBEOCHUS 8 OKDYIHCAIOU)CTl cpeoe;



npueoouUms NpuMepbl  6IUAHUA  INEKMPOMASHUMHBLX  USTYYEHULl HA
JHCUBbIE OP2AHUZMBI, .

o paznuiame 2panull NPUMEHUMOCIU PUIUYECKUX 3AKOHOE,
noHuMame 6ceobwuil xapakmep @QYHOAMEHMANbHBIX 3GKOHOE (3aKOH
coxpanenust INeKmMpuyeckoz0  3apsoa) U  02pPaHUYeHHOCMb
UCNONb306AHUA YACMHBIX 3aKOHO08 (3akoH OMa 01 y4acmKka yenu, 3aKOH

Jlucoyns-Jlenya u 0p.);

o UCNONb306aMb NPUEMbL NOCMPOEHUS PUBUYECKUX MOOenel,
noucka u @opmMynuposKu 00KA3amenbCme BblOBUHYMbIX 2unome3 u
meopemu4eckux 6vl60008 HA OCHOBE SMNUPUYECKU YCMAHOBNEHHBIX
¢axmos;

® Haxooumsy aoexsammyio NpeoIoHCeHHOU 3a0aue
Qusuueckyio modens, paspeuiams npobiemy KaK HA OCHOBE UMEIOUUXCS
3HQHULL 00  BNEKMPOMASHUMHbLIX — AGNEHUAX C  UCNONb308AHUEM
Mamemamu4eckozo annapama, max u npu NOMOuU Memoo08 OYEHKU.

KBanTOBBI€ siBJIeHUSI
BbInycKHHK HAYYHTCS:

» pacro3HaBaTh KBaHTOBBIE SIBJICHHUS U OOBSICHATH Ha OCHOBE
HMMEIOIINXCS 3HaHUH OCHOBHBIE CBOMCTBA MIIH YCJIOBHS IIPOTEKAHUS ITHX
SBJICHUM: €CTeCTBEHHas U HCKYCCTBEHHas paJdOaKTHBHOCTb, O-, - H
Y-M3IIy4eHNs], BOSHUKHOBEHHE TMHEHYATOrO CIIEKTPa H3IydeHH aToMa;

o ONKCBHIBATh M3YYEHHBIE KBAaHTOBHIE SIBIICHHS, HCIIONB3YS
¢u3nyecKkue BENWYMHBI: MacCOBOE YHCIIO, 3apsI0BOE UHCIIO, IEPHOJ
HoJTypacmnaja, SHeprust (GOTOHOB; IIPU ONHUCAHUM IPABHIBHO TPAKTOBAaTh
(bU3MYECKHii CMBICI HCHONB3YeMbBIX BEIHYHH, HMX OOO3HaYeHHs U
€IMHUIBl W3MEPEeHHs; HAaXOAWUTh (OPMYJIBL, CBS3HIBAIOIIAE HaHHYIO
¢Gu3UUECKyI0 BEMUYUHY C JPYTUMH BEJIMYHMHAMH, BBIYHMCIIATH 3HAUYECHHE

¢u3UecKoll BEINYUHEI,



. aHAIM3UPOBaTh ~ KBAHTOBBIE  SBIEHHS,  HCHOIB3YS
(usnyeckre 3aKoHBI U MOCTYNATHL: 3aKOH coxpaHeﬁm SHEPrHH, 3aKOH
COXPaHCHHs JJIEKTPHYECKOIO 3apsifa, 3aKOH COXPAHEHHS MAacCOBOTO
THCIIa, 3aKOHOMEPHOCTH M3JTyYEHHs U MOTJIOMEHHs CBETA aTOMOM, IIPH
STOM  pasnu4aTb  CJIOBECHYIO  (DOPMYNHPOBKY 3aKOHA H  €ro
MaTeMaTHYeCKOe BEIPaKEHME;

o pasnM4aTe OCHOBHBIC IIPH3HAKH IUIAHETAPHOM MOIEIH
aroMa, HyKJIOHHOHM MOJIEIH aTOMHOTO si/Ipa;

® NPUBOMATE  NPUMEPHl  MNPOSBICHHS B  IPHPONE H
NIpaKTHYECKOTO  HCIONB30BAHHUSA  PAJMOAKTHBHOCTH, SNEPHBIX U
TEPMOSIEPHBIX PEAKLUH, CIEKTPAILHOTO aHAJIH?3a.

BbIny CKHHK NOJYYHT BO3MOKHOCTL HAYYHTDCS:

2 UCNONb306aMb NONYHEHHbIE 3HAHUSL 8 NOBCEOHEBHOT HCUHU
npu obpawenuu ¢ npubOpamMu U MeEXHUYECKUMU ycmpoticmeamu
(cuemuux  uonusupyloupux uacmuy, Josumemp), A coxpanenus
300p06bs U  COONIOOEHUS. HOPM  BKONOZUYECKO20 N08eOeHUs 6

OKpydcaroweli cpeoe;

o COOMHOCUMb SHEP2UI0 CEA3U AMOMHYIX 50ep ¢ Oeghekmom
maccwl;
o npUBOOUMs NPUMEDbL 6IUAHUAL PAOUOAKMUSHBIX UTYYEHU]

HQ Jicusble Op2aHUIMbL; NOHUMAMb NPUHYUN Oelicmeus 003uMempa u
pasnuyamo ycnoeus e2o ucnonb306aHUs,;

. NOHUMAmMe 9KONO2UYeCKue npobieMbl, B0HUKAIOWUE NpU
UCNONL306AHUU AMOMHBIX SNEKMPOCMAHYUT, U NYMU DEUleHUs. SMUX
npobnem, nepcnekmussl UCNONb308AHUS YRPABIAEMO20 mMepMOosa0epHo20
cunmesa.

DJIeMeHTBI ACTPOHOMMH

BbIIly CKHHK HAYYHTCS:



® YKasplBaTb  Ha3BaHWsA IUIaHeT CONHEYHOM CHCTEeMSL;
pasnuyaTh OCHOBHBIE NPH3HAKH CYyTOYHOI'O BpameHﬁx 3BE3HOro Heba,
AsrxeHust Jlynel, ConHIa ¥ IJIaHeT OTHOCHTEIIBHO 3BE3M;

o TIOHMMaTk  Pasii4us  MEXIy TelHOLEHTPHYECKONH U
FE€ONIEHTPUYECKOH CHCTeMaMu MUpa;

BoIny cKHHK OJIyYHT BO3MOKHOCTD HAYYHMTbCH:

® yKasvieame obwue ceoticmea u omauuus nianem 3emHoil
Pynnel u nianem-cueanmos, manvix men ConHeuHoll cucmemvi u
bonvwiux naamem, nonv306amMbCA Kapmoii  36e30H020 Heba npu
HabnOeHusx 36e30H020 Heba;

o pasiudame  OCHOHvie Xapakmepucmuku 36e30 (pasmep,
yeem, memnepamypa) COOmHoCcuUms» yeem 36e30b1 C ee memnepamypoi,

» pasnuiams  2unomesvl 0 npoucxoxcoenuu ConHeyHoi

cucmembol.



TemaTHueckoe IVIAHUPOBAaHHE C YKa3aHUEM KOJIMYeCTBA qacos,

OTBOJHMMbIX HA OCBOCHHE KAXKIO0MH TeMbI

Pecypc o6s3arenpHOro y4e6HOr0 BpeMeHH Ha yPOBHE OCHOBHOTO OOIIEro
obpasoBanus B 0OBEMe uacoB — 315 yacos. Pacmpenencure 9acoB Mo KaccaMm:

7 Knacc 105 9acoB (3 4acos B HeJeN0)
8 kyacc 105 uacos (3 gaca B Hezenmo)
9 xyacc 105 gacoB (3 yaca B Henemo)

7 xiacc

OcHOBHOE cofepKaHHe 10 TeMaM(TI0 IporpaMme)

KommuectBo yacos
(o mKoNEHOMY

y4eOHOMY IUTaHy)
1. ®usuka u pu3HIECKHEe METObI H3YYCHHUSI IPUPOEI (4) 10
2. Crpoenue BemectBa (6) 6
3. JIBmxeHue u B3auMoseiicTeue Tei (23) 33
4. JlaBneHue TBEpBIX TeJ, KUAKOCTeH U ra3os(21) 26
5. Pa6ota u sueprusi(13) 24
6. IloBTOpEHHe U CHCTEMATH3aIMs H3YYEHHOIO B 7 2+7(p)
kiacce(1+2p)
HUTOI'O 70 105
8 kacc

OcHOBHOE cozepKaHue 0 TeMaM (II0 IPOrpamMMe)

KonuuectBo uacos
(mo mxonpHOMY

y4eOHOMY IIIaHy)
1. TennoBsle sBnenus (23) 26
2. Dnexrpuyeckue sBireHus (29) 38
3. OnekrpomarHuTHEIE siBIeHH (5) 8
4. Ontuueckue sBnenus (10) 27
5. IloBTOpeHMe U cucTeMaTU3aIMs H3yYEHHOro B 8 2+4(p)
Kiacce(1+2p)
UTOro 70 105




9 kJacc

OcHoBHOE COOCPIKAHHUE II0 TEMaM

KonuuectBo vacos

1. 3aKOHEI B3aHMONEUCTBUA U JIBHKCHHUS 34
2. MexaHuueckue Kojie0aHus ¥ BOJIHBI 15
3. OneKkTpoMarHUTHOE IoJjIe 2
4. CrpoeHue aToMa M aTOMHOTI'O S/Ipa 20
6. Crpoenue u sBosonus BeenenHoit -
7. IloBTOpEHMeE U CHCTEMAaTH3alKUs U3yYEHHOTO B 7-9 6
KJ1accax
HUTOI'O 105




