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Pa6ouas nmporpamma mo ®U3UKE st 7-9 knaccoB cocrabiieHa Ha ocHoBe Denepans-
HOT'0 TOCYAApCTBEHHOT0 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOIO 0011ero oopasosanus, [1pu-
MEpHOI POrpaMMbl OCHOBHOTO 00I11ero 00pa3oBaHML.
Ha uzyuenue npeamera ¢ 7 mo 9 kiaccel orBoautes 238 yaco, u3 HuX 1mo 68yacos (2 ya-
ca B Hezenmo) B 7 1 8 kiaccax u 102 yaca (3 yaca B Hezenio) B 9 kitacce.

IIVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUA ®PU3UKHU

BbINyCKHHUK HAYYUTCS:
. coOiro1aTh MpaBuiia OE30MaCHOCTH M OXPaHbl TpyAa MpU padoTe ¢ ydeOHBIM U J1abopa-
TOPHBIM 000PYIOBaHHEM;
o IIOHUMAaTh CMBIC]I OCHOBHBIX (PU3NYECKUX TEPMHUHOB: (PU3UUECKOE TEJO0, (PU3NYECKOE 5IB-
JeHue, pusnueckas BeIMUNHA, AMHULBI H3MEPEHUS;
o pacro3HaBaTh MpoOIEeMbl, KOTOPHIE MOKHO PEIIUTH MPH MOMOLIH (PU3UIECKUX METOJIOB;
aHAJTM3UPOBATH OT/CIBHBIC STAIBI IIPOBEICHHS UCCIEJOBAHNN U HHTEPIIPETUPOBATH PE3yIbTaThI
HaOJIOACHUH U OIIBITOB;
o CTaBUTH OIBITHI IO MCCIIECTOBAHNIO (PU3NUECKUX SBICHUN WM (PU3HMUECKUX CBOUCTB TEI
0€3 MCTOIB30BaHUS MPSIMBIX U3MEPEHHI; TIPH 3TOM (HOPMYITHPOBATH MPoOIeMy/3a1ady yaeOHO-
r'o 3KCIEpUMEHTa; COOUPATh YCTAaHOBKY M3 MPEJI0KEHHOT0 000PYA0BaHUS; IPOBOIUTH ONBIT U
(bopMyIHpOBaThH BHIBOJIBL.
IIpu nmpoBeneHun wuccienoBaHUs (PU3NYECKUX SIBICHUN HM3MEpHUTEIbHbIE IPUOOPHI HC-
MOJIB3YIOTCS JIMIIb KaK JAaTYUKA M3MEPEHHS (U3UYECKUX BEIWYHMH. 3alHCU TTOKa3aHU
IPSIMBIX U3MEPEHUH B 3TOM ciydae He TpeOyercs.
® [IPOBOJUTH MPSIMbIC U3MEPEHHS (PU3HMUECKUX BEITHMYMH: BPEMs, pACCTOSIHHE, Macca Tema, 00b-
ém, cwiia, TemmepaTypa, aTMoc(epHOoe JaBJCHHE, BIAKHOCTh BO3/yXa, HANpsDKEHUE, CHIA
TOKa, paJMallMOHHBIA (POH (C MCIIOJIb30BAaHUEM J103UMETPA); IPH 3TOM BbIOUPATh ONTUMAIIb-
HBI c11oco0 M3MEpPEHUsi U MCIONb30BaTh MPOCTEUIINE METObl OLEHKHU MOIPEHIHOCTEN u3-
MEpEHUM.
[Iporpamma obecrieunBaeT OBJaNEHHE MPSIMBIMH HU3MEPEHUSMH BCEX MEpPEYrCICHHBIX
(bU3NYEeCKUX BETUYUH.
® TPOBOJUTH MCCIIEJOBAHHUE 3aBUCHMOCTEH (PH3MUECKUX BEIMYHH C MCIIOIB30BAaHUEM TPSIMBIX
U3MEPEHUI: PH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHUPOBATH PE3yIbTATHI MOTYyICHHOM
3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BHJIE TaOIMIl U rpauKOB, 1€1aTh BBIBOBI 110 PE3Yilb-
TaTaM UCCIIEIOBaHMS;
® [IPOBOJUTH KOCBEHHbIE U3MEpPEHUs (PU3NYECKUX BEIMUYMH: MPH BBITOJHEHUN U3MEPEHHUN CO-
OupaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY, CIEAYS MPEAJIOKEHHON MHCTPYKIUH, BBIYUCIATH
3HaYCHNE BEITMYUHBI U aHATU3UPOBATH TOTYYEHHBIE PE3YIIBTATHI C YIETOM 33aHHOW TOYHO-
CTU U3MEPEHUN;
® AHAIM3MPOBATh CUTYAIMH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, Y3HABAaTh B HUX IMPOSB-
JIeHWE U3YYCHHBIX (PU3MYECKHX SBICHUN WM 3aKOHOMEPHOCTEH M NMPUMEHSATH UMEIOIUECS
3HaHUS U X OOBSICHEHUS;
® [IOHMMAaTh NMPUHLUIBI ASHCTBHUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, YCIOBHUS UX
0€30I1aCHOr0 MCII0JIb30BaHMs B TOBCEHEBHOM JKU3HU;
® HCIOJB30BAThH NMPH BHITIOHEHUH YUEOHBIX 3a/1a4 HAYYHO-TIOMYJSIPHYIO JTUTEpaTypy o husu-
YECKHX SIBJICHUSX, CIIPAaBOYHBIE MaTepHAIIbI, pecypchl THTEepHET.
BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCSA:
®  NOHUMAMb POb IKCHEPUMEHMA 8 NONYYEeHUU HAYYHOU UHpOopMayuu;
®  0CO3HABAMb YEHHOCMb HAYYHBIX UCCIe008AHUL, POTIb PUIUKU 8 pACUUPEHUY NPe0CmaBIeHUl
006 oKpydrcarowem mupe u ee 6Kaa0 8 YIyyuleHue Kaiecmea HCU3HU,
®  UCNONB308AMb NPUEMBI NOCMPOEHUS PUULECKUX MOOeel, NOUCKA U POPMYIUPOBKU OOKA-
3amenbcme BblOGUHYMbBIX 2UNOME3 U MeopPemuyeckux ble0008 HA OCHO8E IMAUPUYECKU
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YCMAHOBNIeHHBIX (haKmos;
CPABHUBAMb MOYHOCMb USMEPEHUsl (PU3UYECKUX BeIUYUH NO GeIUYUHe UX OMHOCUMENbHOU
nOZPewHOCIUY NPU NPOBEOeHUU NPAMBIX USMEPEHUL,
CAMOCMOAMENLHO NPOBOOUMb KOCBEHHbLE USMEPEHUS U UCCTIe008AHUS PUSULECKUX BEIUYUH C
UCNONIL30BAHUEM DPA3NUYHBIX CHOCOO08 UBMEPEeHUs DUUYECKUX elUYUH, 8blOUpams cpeo-
cmea usmMepeHus ¢ yuémom HeoOX0OUMOU MOYHOCMU U3MepeHUll, 0O0CHO8bI8AMb BbIOOD
cnocoba uzmepeHus, a0eK8amHo20 NOCMABIEeHHOU 3a0aye, NPOBOOUMb OYEHKY OOCMOBEPHO-
CMU NOTYYEHHBIX Pe3yIbmamos,
B0CNPUHUMAMb UHPOPMAYUIO PUSULECKO20 COOEPHCAHUSL 8 HAYUHO-NONYIAPHOU TUmepamy-
pe u cpedcmeax Maccogol uHgopmayuy, Kpumudecku oyeHusams NoayYeHHyro uHgopma-
Yuro, aHaIuupys eé cooepaicanue u OanHvle 06 UCMOYHUKe UHPOPpMAYUL;
co30asams COOCMEEHHble NUCbMEHHblEe U YCMHble COOOWeHUsl O DUUYECKUX ABIeHUAX HA
O0CHOBe HeCKONbKUX UCMOYHUKO8 UHOpMAYUL, CONPOBO®COams GblCIMYNIeHUe Npe3eHmay -
ell, yuumuvl8as 0CobeHHOCmuU ayoumopuu C6epCMHUKOS.

Mexannyeckue siBJIeHUs] BbIyCKHUK HAyYUuTCS:
pacro3HaBaTh MEXaHUYECKHUE SIBJICHUSI U OOBSCHATh Ha OCHOBE MMEIOLIUXCS 3HAHUW OCHOB-
HbI€ CBOMCTBA WJIM YCIIOBUSI NMPOTEKAHUS ITUX SIBIICHUN: PAaBHOMEPHOE U HEPABHOMEPHOE
JBUKEHHUE, PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE ABUKEHUE, OTHOCHUTEIb-
HOCTh MEXAHHYECKOTO JBWKEHHS, CBOOOJHOE IMaJICHUE TeJI, PAaBHOMEPHOE JBIKCHHE I10
OKPY>KHOCTH, UHEPLMs, B3aUMOJCICTBUE TEJ, PEaKTUBHOE IBUKEHHUE, Nepeiaya JTaBJICHUS
TBEPABIMU TEJIaMU, JKUJIKOCTSIMHU M ra3aMu, aTMoc(hepHoe TaBJIcHHE, TIABaHUE TEJ, PaBHO-
BECHE TBEPIbIX TEJ, UMEIOLIUX 3aKPEIJICHHYI0 OCh BpallleHUs, KoyieOaTelbHOE IBUKECHHE,
pEe30HaHC, BOJIHOBOE JIBUYKEHUE (3BYK);
OTKCHIBATh M3YYCHHBIE CBOICTBA TNl U MEXaHUYECKHE SBJICHHUS, UCIONb3Ys (PU3NUECKUE Be-
JUYUHBL: MYTh, TMEPEMEIICHHE, CKOPOCTb, YCKOpPEHHE, MEepuo] OOpalleHHs, Macca Telna,
IJIOTHOCTH BEIIECTBA, CUJia (CHJIa TSDKECTH, CUJIAa YIIPYTOCTH, CUJIa TPEHHUs), JTaBICHUE, UM-
MyJbC Tela, KWHEeTHYeCKasi YHeprusi, MOTeHIMAIbHAs YJHEPTHsl, MEXaHu4yeckasi pabora, mexa-
Huyeckass MorHocTh, KIIJ[ mpu coBepiieHun paboThl C MCMOIB30BAHUEM MPOCTOTO MeEXa-
HU3Ma, CHJIa TPEHUS, aMIUIMTY/1a, IEPUOJ M 4acToTa KoJieOaHM, JUIMHA BOJHBI U CKOPOCTh
e€ pacrpoCTpaHEHHUs; TIPH OMUCAHUU MPABWIBHO TPAKTOBATh (PU3NYECKUN CMBICT HCTIOIB3Y-
€MBIX BEIMYHMH, UX 0003HAYEHHS W €IUHUIIBI U3MEPEHUs, HaXOIUTh (HOPMYIIbI, CBSA3BIBAIO-
[IMe TaHHYIO0 (PU3WYECKYIO0 BEIMUUHY C IPYTUMHU BETUYMHAMU, BHIYMCIATH 3HAUCHUE (PU3H-
YeCKOM BEINYMHEI,
aHaJIM3UPOBATh CBOMCTBA TEJ, MEXaHWYECKUE SIBJICHUS U MPOIIECCHI, UCTIONB3Ys (U3UUECKUE
3aKOHBI: 3aKOH COXPAHEHHS SHEPTYH, 3aKOH BCEMUPHOI'O TATOTEHHUSI, IPUHILIMI CYNEPIO3HU-
uu cun (HaxoxjaeHue pasHoaeicTByromeit cuibl), I, II u Il 3akonsl HetoTOHA, 3aK0H co-
XpaHeHus UMIyJbca, 3aKoH ['yka, 3akoH [lackans, 3akoH Apxumena; Ipu 3TOM pa3IHyaTh
CIIOBECHYIO ()OPMYIUPOBKY 3aKOHA U €r0 MAaTEeMaTUYECKOE BHIPAKEHUE;
pas3iuyaTh OCHOBHBIE MPU3HAKU M3YyYEHHBIX (U3MYECKUX MOJENIel: MaTepualbHas TOYKa,
MHEpLHaIbHAsA CUCTEMA OTCYETA;
pemarh 3a7a4d, UCIONb3ys (U3MYECKHE 3aKOHBI (3aKOH COXpaHEHUs DHEPTUH, 3aKOH BCe-
MHUPHOTO TATOTeHMs, npuHIMN cynepriozunuu cui, I, 1T n III 3akonsr HeroToHA, 3aK0H co-
XpaHeHUsl UMITYJbca, 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesna) U (GOpMyIibl, CBSI3bIBa-
fomuye GuU3nIecKre BETUYHHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Tella, MIIOTHOCTh Belle-
CTBa, CUJIA, JABJICHUE, UMITYJIbC T€Ja, KHHETUYECKAs! DHEPTHUS, IOTCHIMAJIbHASI SHEPT U, Me-
XaHu4ecKkas paboTa, mMexaHudeckass MomniHocth, KIIJ[ mpoctoro mexanwsma, cuia TpeHUs
CKOJIbKEHUs, KO (DUIIMEHT TPeHUS, aMILTUTY/a, IEPUO ¥ YacToTa KojeOaHuH, ATMHA BOJI-
Hbl U CKOPOCTh €€ PacIpOCTpaHEHHs): Ha OCHOBE aHalM3a YCJIOBHS 3aJa4yd 3alUCHIBATh
KpaTKOe YCJIOBHE, BBIICTATh (DPM3MUECKHUE BETHUYMHBI, 3aKOHBI U (POpPMYNbI, HEOOXOIMMBIE
JUISL €€ peleHus], MPOBOJIUTH PacueThl U OIEHWBATh PEATBHOCTD MOJYUYEHHOTO 3HAYeHUs Pu-
3UYECKOU BEITUYUHBI.



BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCH:
UCNONb308AMb 3HAHUSL O MEXAHUYECKUX ABNIEHUAX 8 NOBCEOHEBHOU MHCUZHU Ol 0becneyeHus
bezonacnocmu npu oopawjeHuy ¢ nPUOOPAMU U MEXHUYECKUMU YCMPOUCMEamu, Oisi COXpa-
HeHUsi 300P06bsl U COONOOCHUST HOPM IKONOSUHECKO20 NOBeOeHUsl 8 OKpydcalowell cpeoe;
npUBOOUNMb NPUMEPbl NPAKMUYECKO20 UCNONb308AHUSL PUIUYECKUX SHAHUL O MEeXAHUYECKUX
ABNEHUAX U PUIUYECKUX 3AKOHAX, NPUMEPbl UCHONb308AHUL 80300HOGNAEMBIX UCTOYHUKOS
SHepaulU, IKOI02UYECKUX NOCIeOCMBULL UCCIe008AHUSL KOCMUYECKO20 NPOCMPAHCME,
PA3Iuuams 2paHuybl NPUMEHUMOCMU PU3UYECKUX 3AKOHO8, NOHUMAMb 6Ce0Owull xapakxmep
@yHOamMeHmanbHbIX 3aKOHO8 (3aKOH COXPAHEHUs MEXAHUYECKOU IHEeP2UU, 3aKOH COXPAHEHUs.
UMNYNIbCA, 3AKOH 8CEMUPHO20 MACOMEHUS) U OSPAHUYEHHOCHb UCHOIb308AHUSL YACTIHBIX 3d-
KOHO8 (3akoH I'yka, Apxumeoa u op.);
UCNONB308aMb NPUEMBL NOUCKA U DOPMYIUPOBKU OOKAZAMENbCIE 8bI0BUHYMBIX SUNOMES U
MeopemuyecKux bl80008 Ha OCHOBE IMNUPULECKU YCIMAHOBLEHHBIX (YaKmMos;
HAXo00ums A0eK8amHyio npeodiodHCeHHOU 3a0aue Qu3uuecKyo Mooeisb, paspeulams npodiemy
KAK Ha OCHOBe UMEIOWUXCS 3HAHULL N0 MeXAHUKe C UCHONb308AHUEM MAMEMAMUYecKko2o an-
napama, max u npu ROMOWU Memo008 OYeHKU.

TenoBble ABJIeHUA BHINYCKHUK HAYYUTCS:
pacrio3HaBaTh TEIUIOBBIC SIBICHHUS U OOBSCHATh HAa 0a3e MMEIOIIMXCS 3HAHUN OCHOBHBIC
CBOWCTBA WJIM YCJIOBHUS MPOTEKAHUS ITUX SBJICHUI: MU y3us, u3MeHeHUue 00bEMaA Tel MpH
HarpeBaHuM (OXJIKICHHUH), OOJbIIas COKUMAEMOCTh T'a30B, MaJlasi CAKMMACMOCTh KHUIKOCTEH
U TBEPJIBIX TEJ; TEILUIOBOE PaBHOBECHE, UCIIAPCHHE, KOHICHCAIINS, TIJIABJIICHUE, KPUCTAILIA3a-
1S, KUICHUE, BIAXHOCTh BO3yXa, PA3IMYHBIC CIIOCOOBI TEIUIONepeaadn (TEIruIoNnpoBO/I-
HOCTh, KOHBEKIIMSI, M3JIyYCHHE), arperaTHble COCTOSHUS BEIIECTBA, MOTJIOMCHHE SHEPTHH
P UCTIAPEHUU KUJIKOCTH U BBIJICIICHUE €€ TPY KOHJICHCAINH T1apa, 3aBUCUMOCTh TeMITepa-
TYpBI KUTICHHSI OT JJaBJICHUS,
OTHMCHIBATh M3YYCHHBIC CBOMCTBA TEJ M TCILIOBBIC SIBIICHUS, UCTIONB3YS (PH3UUECKIE BEIIHYU-
HBI: KOJIMYECTBO TETUIOTHI, BHYTPEHHSIS YHEPTHS, TEMIIEpaTypa, yAelbHas TeIJIOeMKOCTh Be-
IIecTBa, yAeNbHAas TEIUIOTa IUIABJICHHUS, yHAeJIbHas TEIuioTa MapooOpa3oBaHMs, yeNbHAs
TEIUIOTa CTOPaHMS TOIUTNBA, KOA((DHUIIMEHT MOJIe3HOTO JICUCTBUS TEILIOBOTO JIBUTATEIIS, TIPH
OMHMCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKHI CMBICT UCTIONB3YEMBIX BETMYHMH, X 0003Ha-
YCHUS W CIUHUIBI U3MEPCHUS, HAXOIUTh (POPMYJIBI, CBS3BIBAOIINE JAHHYIO (DU3HUCCKYIO
BEJIMUMHY C JPYTMMH BEeTUYMHAMHU, BEIUUCIISITh 3HAUCHUE (PU3NYECKON BETUYHUHBI;
AHAIM3UPOBATH CBOMCTBA TEJ, TETUIOBBIC SBJICHUS W TPOIECCHI, UCITOJIb3YsI OCHOBHBIC TIOJIO-
JKEHUSI aTOMHO-MOJICKYJISIPHOTO YYEHHUS O CTPOCHHH BEIIECTBAa M 3aKOH COXPAaHEHUs HEp-
THH,
pa3nuYaTh OCHOBHBIC MTPU3HAKK M3YyYSHHBIX (U3NUYCCKUX MOJIEIICH CTPOCHUS T'a30B, YKHJIKO-
CTeH U TBEPABIX TET;
pemIaTh 3a/1a4u, UCTOJb3ys 3aKOH COXPAHCHHS SHEPTHUU B TEIIOBBIX Mporeccax U (OpMYIIbI,
CBSI3BIBANOIINE (PU3HUECKUE BEIIMYUHBI (KOJIMYECTBO TEIUIOTHI, TEMIIepaTypa, yAeabHas Tell-
JIOEMKOCTh BEIIEeCTBa, yAeTbHAs TEIUIOTA IJIaBJICHUS, YIeIbHas TEIIoTa mapooOpa3zoBaHus,
yleabHas TeIUIOTa CrOpaHUs TOIUTHBA, KOA(D(HUIIMEHT TOJE3HOTO JEHCTBUS TEIUIOBOTO JIBH-
ratensi): HA OCHOBE aHalW3a YCIOBUS 3aJ]aud 3alHChIBATh KPATKOE YCIOBHUE, BBIACIATH (Ppu-
3WYECKHE BEIIMYUHBI, 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE JIJIs €€ pelIeHus, MPOBOIUTH pac-
YETHI M OIIEHUBATh PEATHbHOCTh MOTYYCHHOTO 3HAUEHUS (PU3NYECKON BETUIUHEI.

BbINMyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHTHCS:
UCNONb308AMb 3HAHUA O MENJIOBbIX AGNEHUAX 8 NOBCEOHEBHOU JHCU3HU Ol 0becneyeHus: be3-
onacHocmu npu oopaweHuu ¢ npubopamu U MexHUYecKUMU yCmpoucmeamu, Ois coxpame-
HUSL 300P08bsL U COONIOOEHUS HOPM IKOJIOSUHECKO20 NOBeOeHUsl 8 OKpYcaloweli cpede, npu-
800UMb NpUMEPbL IKONOSUHECKUX NOCIe0Cmeull pabomul 0gueamenel 6HYMPeHHe20 c2opa-
HUS, MeNI08bIX U UOPOIIEKMPOCMAHYULL,



nPUBOOUMb NPUMEPbl NPAKMULECKO20 UCNONb308AHUA DUUUECKUX 3HAHULL O MENT08bIX 56-
JIeHUSX;
PAa3uuams 2paHuybl NPUMEHUMOCMU PU3UYECKUX 3AKOHO8, NOHUMAMb 6Ce0Owull xapakxmep
@yHOameHmanvbHblX GuU3UYECKUX 3aKOHO8 (3AKOH COXPAHEHUs IHEP2UU 8 MeNI08bIX Npoyec-
Cax) u 0paHuU4eHHOCHb UCHONb308AHUS YACHHBIX 3AKOHO8,
UCNONb308aMb NPUEMBL NOUCKA U POPMYTUPOBKU OOKAZAMENLCIE 8bIOBUHYMBIX CUNOME3 U
meopemuyecKux bl80008 HAd OCHOBE IMNUPULECKU YCIMAHOBLEHHBIX (PaKmMos;
HAX00Uums a0eK8amuyro npeoioNCeHHol 3a0aue puzuiecKyro Mooeib, papeuams npoonemy
KAK HA OCHOBE UMEIOUUXCSL SHAHULL O MENN0BbIX ABNIEHUSX C UCNOIb308AHUEM MameMamuye-
CKO20 annapama, max u npu NOMouwju Memooo8 OYeHKuU.

DJIeKTPHYeCKHE U MATHUTHBIE siBJIeHUs] BLINYCKHUK HAYYUTCS:
pacro3HaBaTh 3JIEKTPOMArHUTHBIC SBICHUS U OOBSCHATH Ha OCHOBE MMCIOIIMXCS 3HAHHIA
OCHOBHBIC CBOWCTBA WJIM YCJIOBUS MPOTCKAHUS ITHX SIBJICHUN: dJCKTPHU3AIUS TEJ, B3aUMO-
JICHCTBUE 3apsI0B, AIEKTPUUYCCKUN TOK U €ro JCHUCTBHS (TEIIOBOE, XUMHUYECKOE, MAarHHUT-
HOC), B3aUMOJICHCTBUE MAarHUTOB, 3JICKTPOMAarHUTHASI WHAYKIIHS, JICHCTBUE MAarHUTHOTO TO-
JIs1 HA TIPOBOJIHUK C TOKOM U Ha JBIDKYIIYIOCS 3apsDKCHHYIO YacTHUILy, NEHCTBHE JICKTpUYE-
CKOTO IOJIsI Ha 3apsDKEHHYIO YaCTHUILY, DJIEKTPOMArHUTHBIC BOJIHBI, TIPSIMOJIMHEHHOE PacIpo-
CTpaHCHHE CBETa, OTPAKCHUE U MPEIOMIICHHE CBETA, IUCIICPCHUS CBETA.
COCTaBIISITh CXEMBI IEKTPUICCKUX IETNCH ¢ MOCIeI0OBATeIbHBIM U TapaJUICIbHBIM COCTUHE-
HUEM 3JIEMEHTOB, pa3jinyasi YCIOBHBIE 0003HAUCHUS DJIEMEHTOB JJICKTPHUSCKUX Ierel (uc-
TOYHHK TOKa, KJIF0U, PE3UCTOP, PEOCTAT, JIAMIIOUKa, aMIIEPMETP, BOJIBTMETD).
UCIIOJIb30BATh ONTHYECKHE CXEMBI JIJIS IIOCTPOCHHS N300paKEHUH B TUIOCKOM 3epKalie H CO-
Ouparomiei JInH3e.
OTKCHIBATh M3YUYCHHBIC CBOMCTBA TEN M AJICKTPOMArHUTHBIC SIBJICHUS, UCIOIB3Ys (Qu3nde-
CKHE BEIMYMHBI: JICKTPUUCCKUHN 3aps]l, CHJIa TOKA, MICKTPUICCKOE HAMPSIKCHHE, JICKTPU-
4eCKOE CONPOTHUBIICHHE, Y/ICIIbHOE COMPOTUBIICHUE BEIIECTBA, Pa00Ta IIEKTPHUYECKOTO MOJIs,
MOIIHOCTh TOKAa, (DOKYCHOE PAcCTOSHUE W ONTHYECKas CHJIa JTUH3BI, CKOPOCTh 3JICKTpOMar-
HUTHBIX BOJIH, JIYIMHA BOJHBI M YACTOTa CBETA; MPU OMKUCAHUU BEPHO TPAKTOBATH (U3MUECKUN
CMBICJT HCIOJIb3YEMBIX BEIIMYMH, UX O0003HAYCHUS W CIWHHUIIBI U3MEPEHUs; HaXOauTh (Hop-
MYJIIBI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIHUHUHY C JPYTUMH BETHYUHAMHU.
AHAIM3UPOBATH CBOWCTBA TEJ, dJICKTPOMATHUTHBIC SBJICHHS W TPOIECCHI, UCTIONB3YS (QU3H-
YECKHE 3aKOHBI: 3aKOH COXPAHEHUs JIEKTPUIECKOTO 3apsiaa, 3akoH Oma JuIs ydacTka IIeTH,
3akoH J[xoyns-JIeHia, 3akoH MPSIMOJIMHEHHOTO PaclpOCTPAHEHUsS CBETA, 3aKOH OTPAKCHHUS
CBETa, 3aKOH MPEJIOMJICHHSI CBETa; TP STOM Pa3INvaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U
€ro MaTeMaTU4YeCKOe BhIPaKEHUE.
pemaTh 3a/1auu, UCMoIb3ys GU3NYECKre 3aKOHBI (3aKkoH OMa JIJIs ydacTka I1enu, 3aKoH J»Ko-
yis-JIeHIa, 3aK0H MPSIMOJIMHEWHOTO PACIIPOCTPAHEHUS CBETa, 3aKOH OTPAKCHHS CBETA, 3a-
KOH TPEJIOMJICHHUS CBeTa) U (OpMYJIbl, CBS3bIBAIONINE (DU3MUECKHE BEIMYUHBI (CHJIA TOKA,
IIEKTPUIECKOE HAMPSHKEHUE, DIEKTPUIECKOE COIMPOTHUBIICHHE, YICIBHOE COMPOTHBIICHUE
BEIIIECTBa, paboTa AMEKTPUUYECKOTO OIS, MOIIHOCTh TOKa, (JOKYCHOE PACCTOSHUE U ONTHYE-
CKasl CHJIa JIMH3BI, CKOPOCTh JICKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 9acToTa cBeTa, (hop-
MyJBI pacuéra dJIEeKTPUYECKOTO COMPOTHUBIICHUS MPU MOCIEAOBATEIHHOM U MapaiieIbHOM
COCJTMHEHUH TIPOBOIHUKOB): Ha OCHOBE aHAJIN3a yCIIOBUS 33JIa4M 3aITMCBHIBATh KPATKOE YCIIO-
BUE, BBIJICTSATH (PU3NYECKIE BETUINHBI, 3aKOHBI U ()OPMYIIbI, HEOOXOAUMBIE [T €€ PEeIIeHuUs,
MIPOBOJIMTH PACYETHI U OIICHUBATh PEATLHOCTh IMOJYICHHOTO 3HAUCHUS (PH3UIECKON BEITUIH-
HBI.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHTHCS:
UCNONb308aMb 3HAHUA 00 INIEKMPOMACHUMHBIX AGLEHUAX 8 NOBCEOHEBHOU HCUZHU OJisl 0Dec-
neuenus be30nacHocmu npu oopaweHuU ¢ npudOPamMu U MeXHUYeCKUMU YCMpoUucmeamu, OJisl
COXpaHeHusl 300p08bsl U COONOOEHUSI HOPM IKOLOSUYECKO20 NOBEOEHUs 8 OKpYHcaloujell cpe-
0e; NPUBOOUMb NPUMEPLL GIUAHUSL INEKMPOMASHUMHBIX U3TYYEHUU HA HCUBbIE OP2AHUSMYIL,



nPUBOOUMb NPUMEPbL NPAKMUYECKO20 UCNONb308AHUS (DUIUYECKUX 3HAHUL O JIeKmpomae-
HUMHBIX A6IEHUSX;
PAa3uuams 2paHuybl NPUMEHUMOCMU PU3UYECKUX 3AKOHO8, NOHUMAMb 6Ce0Owull xapakxmep
@yHOaMeHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUs JIeKmpUyecKko2o 3apaoa) u 02paHuyeH-
HOCMb UCNOIb308AHUSL YACMHBIX 3aKOHO8 (3akon Oma Onisl yyacmka yenu, 3aKoH [[ocoyis-
Jlenya u op.);
UCNONB308aMb NPUEMBL ROCMPOEHUSL PUULECKUX MOOelell, NOUCKA U (POPMYIUPOBKU OOKA-
3amenbeme BblOGUHYMbBIX 2UNOMe3 U Meopemuyeckux 8bl80008 HA OCHO8E IMIUPUYECKU
YCMAHOBNIEeHHBIX (haKmos;
HAX00Ums A0eK8aAmHyI0 NpeooNCeHHOU 3a0aue PuzuiecKyro Mooeib, papeuams npooiemy
KAK HA OCHO8E UMEIOWUXCS 3HAHUL 00 1eKMPOMACHUMHBIX SAGNIEHUAX C UCNONb308AHUEM
Mamemamuyecko2o annapama, max u npu NOMOwiU Memooo8 OYeHKu.

KBanToBbIe fABJICHUSA

BbINyCKHUK HAYYHTCS:
pacrio3HaBaTh KBAaHTOBBIC SIBICHHS U OOBSICHATH HA OCHOBE MMEIOLIMXCSl 3HAHUW OCHOBHBIC
CBOWCTBA WJIM YCJIOBHS NMPOTEKAHUS ITUX SBJICHUN: €CTECTBCHHAs U MCKYCCTBEHHAs PaJHo-
AKTUBHOCTB, O-, B- Y-U3IIy4eHHs, BOSHUKHOBEHHE JTMHEWYATOTO CIIEKTPA U3IIYUYCHUS aTOMa;
OIKCHIBATh W3YYCHHBIC KBAHTOBBIC SBJIICHUS, MCIOJIB3YSl (DU3UYCCKHE BEIMUMHBI: MAacCOBOC
YHCII0, 3apsIIOBOE YKCIIO0, TIEPUOT TTOTypaciiaja, SHeprust JOTOHOB; NIPU OMMMCAHUH TTPABUIIb-
HO TPaKTOBaTh (YM3WYECCKHUI CMBICT UCIIONB3YEMBIX BEIWYHMH, UX O0O3HAYCHUS W €IUHHIIBI
U3MEPEHUS; HAXOIUTh (POPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (PH3UUCCKYIO BEITUYUHY C APYTUMH
BEJIMYMHAMH, BBIYHCIISTH 3HAYCHNE (PH3UUECKON BEITNYMHEI;
AQHAJIM3UPOBATh KBAHTOBBIC SIBJICHUS, UCTIOIB3Yys (PM3UUYECKUE 3aKOHBI M TOCTYJIAThIL: 3aKOH
COXpaHEHHsI SHEPTHH, 3aKOH COXPAaHEHHS SJIEKTPHUECKOTO 3apsiaa, 3aKOH COXPaHEHHs Mac-
COBOT'O YHCJIa, 3aKOHOMEPHOCTH W3JIYy4YCHUS U MOTJIONICHHUS CBETa aTOMOM, IIPH 3TOM Pa3IiH-
YaTh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €T0 MATEMaTHYECKOE BBIPAKCHUE;
pa3nuyaTh OCHOBHBIC MTPU3HAKH IIAHETAPHOW MOJETH aTOMa, HyKIIOHHON MOJEIN aTOMHOTO
aapa,
NPUBOINUTE TIPUMEPHI TPOSIBIICHUS B MPHUPOJE W MPAKTUIECKOTO HCIOIB30BAHUS PAHOAK-
TUBHOCTH, SJICPHBIX U TEPMOSICPHBIX PEAKINH, CIIEKTPAIBHOTO aHAIIN3A.

BbINyCKHHK MOJYYUT BO3MOKHOCTh HAYYHThCH:
UCNONb308aMb NOLYYEHHbLE 3HAHUSL 8 NOBCEOHEBHOU HCUSHU NPU 0OpaAUeHUU ¢ NPpUboOpamu u
MEXHUYECKUMU YCMPOUCMBAMU (CYUEMYUK UOHUSUPYIOWUX dacmuy, 0o3umemp), Olisl coxpa-
HeHUsl 300P08bsl U COONIOEHUSI HOPM IKOJIO2UHLEeCK020 N0BeOeHUs 8 OKpYcarowell cpeoe;
COOMHOCUMb IHEP2UIO CA3U AMOMHBIX A0ep ¢ 0epeKmom mMaccol,
npUBOOUMb NpUMEPbl BIUAHUSL PAOUOAKMUBHBIX UZIVUEHUL HA HCUBbLE OP2AHUZMbL, NOHU-
Mamo RPUHYUN OeliCEUsl 003UMEMPA U Pa3Iudamy YCl08Us €20 UCNONb308AHUSL,
NOHUMAMb 9KOJI02UYECKUe NPOoOIieMbl, 8O3HUKAIOUWUE NPU UCTOIb308AHUU AMOMHLIX DJIeK-
MPOCMAHYULL, U NYMU PEUeHUs: IMUX npoodiem, NepcneKmuesbl UCNOIb308AHUSL YNPABISEMO20
MEPMOAOEPHO20 CUHME3d.

DJIeMeHTBI ACTPOHOMMH

BbInyCKHUK Hay4YuTCH:
yKa3bpIBaTh Ha3BaHUs MiaHeT COJIHEYHOM CHUCTeMbl; pa3inyaTh OCHOBHBIE MPU3HAKU CYTOY-
HOTO BpalieHus 3BE31HOro Heba, nrxenns JIyasl, CONHIIA ¥ IJTAHET OTHOCUTEIHHO 3BE3T;
MOHUMATh P3N MEXy TeTHOLEHTPUUECKON U Te0LIeHTPUYECKON CUCTEMAMU MHPA;

BbINnyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:
VKA3b18ams 00wue c8OUCMBA U OMAUYUSL NIAHem 3eMHOU ePYNNbL U NIAHEeM-2USAHMO8, Md-
avix men Conneunoll cucmemuvl U OOILUWUX NIAHEM, NOJb308AMbCSA KAPMOLL 36€30H020 Heba
npu HAOIOEHUSAX 36630H020 Heba,
PA3IUuams OCHOBHblE XaAPAKMEPUCTIUKU 36€30 (pazmep, yeem, memnepamypa) COOmHOCUMb
yeem 38e30bl C €€ memnepamypou;



® pasziudams cunonieswvl O l’lpOLlC)COJfCOéHUU Conneynoti cucmemol.

COJEPKAHUE YYEBHOI'O ITIPEJIMETA

7 KIIACC

I. BBenenne

[Ipenmer u MeToabl GU3UKU. DKCIEPUMEHTAIbHBIN METO U3ydeHHs pupobl. M3me-
peHre GU3NIECKUX BETHUYHH.

[Torpemnocts u3mepenus. O6001IeHNE pe3ynbTaTOB IKcniepuMenTa. Habnoaenue mpo-
CTEHMILNX SIBJIEHUH U MPOLIECCOB IPUPOJIbI C TOMOLIBIO0 OPraHOB YYBCTB (3pEHMs, CiIyXa, ocsiza-
Hus). Mcnonp3oBanue NpocTemux u3MepuTeIbHbIX MpuOopoB. CxemaTHueckoe n300pakeHue
OTBITOB. MeTo bl OTy4eHus 3HaHUH B pu3uke. PU3nKa U TEXHUKA.

JlaGopaTopHasi paGoTa: onpe/eneHre IeHbl JeJIeHUs] U3MEPUTEIHLHOr0 Mpruodopa.

II. IlepBoHaya/ibHBIE CBEICHUS O CTPOCHUH BeLeCTBA

['mnotesa o IUCKpeTHOM CTpOeHUH BelecTBa. Mosekynbl. HenmpepblBHOCTh U XaOTHU-
HOCTb JBUKCHUS 4aCTHI] BEIIECTBA.

Huddysus. bpoyHosckoe aBmxkenue. Mojenu rasza, >KUIKOCTH U TBEPIIOTO TeJa.

B3anmoaeiicTBre yacTui BemecTsa. B3auMHOE NPUTSIKEHUE U OTTAIKUBAHUE MOJIEKYJL.
Tpu cocrosiHuA BelecTBa.

JlaGopaTopHble padoThI: ONpPEICICHUE LIEHBI JEICHUS IIKAIbl MEH3YPKH; U3MEPEHUE
pa3MepOB MAJIbIX TEJl.

II1. BzaumoneiicrBue Te

Mexannueckoe 1BuxkeHue. PaBHoMepHOe 1 He paBHOMEpHOE ABMXeHHEe. CKOPOCTb.
Pacuer nytu u BpeMmenu aBuxkeHus. Tpaekropus. [Ipsmonunelinoe asuxenue. Bzaumoneiicteue
ten. Muepuus. Macca. [InotHocTh. MI3Mepenue maccel Tena Ha Becax. Pacuer macchl u o0beMa
1o ero wioTHOCTH. Cuna. Cuibl B IPUPOJIE: TATOTEHUS, TSHKECTH, TPEHUS, YIIPYTOCTH. 3aKOH
I'yka. Bec Tena.

HesecomocTs. CBA3b MEXIy CUIION TSKECTH U Maccol Tena. Jlunamomerp. CrnoxeHue
JIBYX CHJI, HAITpaBJICHHBIX MO OJHON npsMoi. Tpenue. Ynpyras nedpopmarus.

JlaGopaTopHble padoThI: U3MEPEHHUE MACCHI TEJIa HA PhIUAXKHBIX BECAX; U3MEPEHUE
o0bema Tena; U3MepeHHe IMII0THOCTH TBEP/AOT0 BEIIECTBA; FPalyupOBaHHe NMPYKUHBI U U3MEpe-
HUE CUJI TUHAMOMETPOM.

IV. [laBneHue TBepAbIX TeJl, ;KUAKOCTEN U ra3oB

Hasnenue. OnsiT Toppuuennu. bapomerp-anepoua. ATMmocdepHoe JaBiIeHHE HA pa3-
JT4HbIX BbicoTax. 3akoH [lackansa. CriocoObl yBeMueHUs U yMEHbIIECHUS JaBieHusd. [laBnenue
raza. Bec Bo3nyxa. Bo3nymnas obonouka. M3mepenue atmochepHoro naBieHus. MaHOMETpBI.
[TopuiHeBOM KUAKOCTHBIN Hacoc. Ilepenayda nqaBiaeHus TBEpAbIMM TEIIAMU, KUAKOCTAMU, Ta3aMU.
JelicTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX Teso. PacyeT naBieHus )KUJIKOCTH Ha JHO U
creHku cocyaa. Coobmaromniue cocyapl. Apxumenosa cuiia. [ 'uapaBiandeckue Mamuusbl. [1naBa-
Hue ten. [ImaBanue cynos. Bo3gyxormiaBanue.

JlabGoparopHasi padoTa: U3MEpPEHNE BHITAIKMBAIOIIEH CHIIBI, JEHCTBYIOIIEH Ha MOTPY-
JKEHHOE B )KMJIKOCTb TEJIO.

V. PadoTa 1 MOIIHOCTH. JHEPIrus

Pabora. Momaocts. Dueprust. Kunetnueckast sneprus. [loreHimanbHas sHeprus. 3aKoH
coxpaHeHus mexanuuyeckoit sHepru. [Ipocteie Mexanusmel. KI1/] MexanuzmoB. Peryar. PaBHo-
Becue CHJI Ha peruare. MoMeHT cuiibl. Peiyaru B TexHuke, ObITY U nipupoae. [Ipumenenue 3akona
paBHOBecHsI ppluara kK 0;10Kky. PaBeHCTBO paOOT Nnpu UCHOIB30BaHUH MPOCTHIX MEXAHU3MOB.
«30J10TO€ MPABUIIO» MEXAHUKH.

JlaGopaTopHble padoThI: BBISICHEHNE YCIIOBHSI paBHOBeCHs pbryara; uaMmepenue KI1J[
IIPHU TIO{bEME 10 HAKJIOHHOM IIJIOCKOCTH.



8 KVIACC

I. TenuioBbIE SIBJICHUA

TemnoBoe nBuxenue. Tepmomerp. CBA3b TEMIIEPATYPBI CO CPENHEN CKOPOCTBIO ABHKE-
HUS €ro MoJieKysl. BHyTpenuss sneprus. /[Ba cnoco0a u3MeHeHus BHyTpEHHEH SHEPTUU: TEII0-
nepenava u padora. Bumer Terutonepenaun. KonmuecTBo TEIIOTHL. Y AeNbHAS TETIOEMKOCTh
BEILECTBA. Y JeNbHAs TEIUIOTA CrOPaHUs TOIUIMBA. 3AaKOH COXPAHEHUS SHEPTUHU B MEXaHUYECKUX
Y TEIUIOBBIX MPOLECCax.

Jemoncmpayuu. VI3aMeHeHne 3Hepruu Tena Mpu coBepiieHuu padotsl. KonBekius B
xuakoctu. Temmonepenaua nyrem uzinydeHusi. CpaBHEHNE yJENbHbBIX TEIJIOEMKOCTEHN pa3yiny-
HBIX BEILIECTB.

JlabopaTopHbie padoThbl M ONBITHI: CPABHEHUE KOJIUYECTB TEIUIOTHI IPU CMEIIMBAHUU
BOJIbl Pa3HOU TEMIIEpaTyphbl.

I1. U3meHeHuUe arperaTHbIX COCTOSIHUI BelecTBa

ArperaTHble cOcTOsIHUS BelecTBa. [lnaBnenue u orepaeBanue ten. Temmeparypa
IUTaBJICHUS. Y IeJbHasl TeIioTa miasieHus. Mcnapenue u kongencanus. Haceimennstii nap. Ot-
HOCHUTEJIbHAS BIAXKHOCTH BO3yxa U ee usMmepenue. [lcuxpomerp. Kunenue. 3aBucumocts TeM-
nepaTypbl KUIIEHUs OT AaBJIeHUA. Y IeNbHas TersioTa napooopasoBanusi. O0bscHEHHE H3MEHe-
HUS arperaTHbIX COCTOSTHUI Ha OCHOBE MOJIEKYJISIPHO-KMHETHUECKUX TpeacTasieHui. [IpeoOpa-
30BaHMsI SHEPIMHU B TEIJIOBBIX JABUraressax. J{Burarens BHyTpeHHero cropanus. [laposas Typou-
Ha. XonommibHUK. KI1J] TermmoBoro nurarens. DKoiorndeckue mpoOaeMbl HCIOIb30BaHUS
TEIUIOBBIX MalIMH.

Jlemoncmpayuu. SIBnenue ucnapenus. Kunenue Boapl. 3aBUCUMOCTb TEMIIEPATYPbI KU-
neHus ot AasieHus. [naBnenue u kpucrammsanus BeniecTs. M3Mepenue BIaXXHOCTH BO3oyXa
IICUXPOMETPOM. Y CTPOMCTBO YETBIPEXTAKTHOI'O JIBUTaTENIsl BHYTPEHHETO CrOpaHus. Y CTPOHCTBO
MapoBOil TypOUHBL.

II1. DuekTpryeckne siBJICHUSA

DnexTpuszanus Tei. J[Ba poaa anekTpuueckux 3apsiioB. [[poBoIHUKH, HEPOBOIHUKH
(IMPNEKTPUKH) U TIOJTYMPOBOIHUKHU. B3anuMoaelicTBre 3apsyKeHHBIX Tel. DIEKTPUIECKOe ToIE.
3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia. J(eTMMocThb 2JIeKTpUYECKOTo 3apsaa. DJIEKTPOH.
Crpoenue aToMOB. DJIEKTPUUECKUH TOK. | 'aTbBaHMUECKHUE SJIEMEHTHI U aKKyMYJISTOPHI. [leii-
CTBUS AJIEKTpUUecKoro Toka. HampasieHue anekTpuyeckoro Toka. JieKTpuyecKkas 1emnb. JekK-
TPUYECKUU TOK B MeTajuiax. HocuTenu 3ekTpuyeckoro Toka B MOIYMPOBOJIHHUKAX, ra3ax U
anekTponutax. [lomynpoBogHukoBeie TpuOopsl. Crila Toka. AMIIEpMETp. DIEKTPHUIECKOE
HanpsbkeHue. BonbTMmeTp. DieKTpuueckoe conpoTuBiieHne. 3akoH OMa Uil yJacTKa 3JIeKTprye-
CKOM 11enu. Y IenpHoe 3eKkTpudeckoe conpotuBieHue. Peocratsl. [locinenoBarenbHoe u napai-
JeNbHOE COEAMHEHUS TPOBOIHUKOB.

Pabora u MOIITHOCTH TOKa. KommuectBo TCIJIOTHI, BBIACIIACMOC ITPOBOJHUKOM C TOKOM.
Jlamma HakanmuBaHUs. DJIEKTPUUECKUE HArpeBaTelbHbIE MPUOOPHI. DIEKTPUUSCKUIN CUCTUHK.
Pacuet anexTposneprun, motpedasieMoit anekTpornpudopom. KopoTtkoe 3ampikanue. [lnaBkue
MpEeAOXPAHUTEIH.

JlaGopaTopHble paboThI: COOpPKA PIEKTPUICCKOM IIENMU U U3MEPEHNE CUIIBI TOKA B €€
Pa3IMYHBIX y4acTKaxX; U3MEPEHUE HANIPSHKEHUS Ha PA3JIMYHBIX YYacTKaX 3JIEKTPUUECKOU LIETIH;
peryJinpoBaHHEe CUIIbI TOKa PEOCTaTOM; HCCIIEI0BaHNE 3aBUCUMOCTH CUJIbI TOKA B IIPOBOJTHUKE
OT HANPSDKEHMS Ha €r0 KOHIAX MPU MOCTOSIHHOM CONPOTUBIIEHUH; U3MEPEHUE COMPOTUBIICHNUS,
u3MepeHne paboThl U MOIIHOCTH AJEKTPUYECKOTO TOKA B JIAMIIE.

IV.2nekTpoMarHuTHbIE SIBJICHUSA

MarauTtHoe nose Toka. JJIIEKTPOMAarHUThl U UX IpUMEHeHUe. [1ocTosIHHBIE MarHUTHI.
MarnutHoe none 3emsu. MarautHelie 0ypu. JleificTBie MarHUTHOTO MOJIsE HA MPOBOJIHUK C TO-
KOM. DJIeKTpoABUTaTeNb. JJMHAMUK 1 MUKPO(DOH.



Jemoncmpayuu: onbIT DpcTeaa; MPUHIU ASHCTBUS MUKPOPOHA U TPOMKOTOBOPHTETIS.
JlaGopaTopHble padoThI: COOpPKaA AIEKTPOMArHUTA U UCIIBITAHUE €To AcicTBusA. U3yue-
HUE AJIEKTPUYECKOT0 JABUTATENS TOCTOSIHHOTO TOKA (Ha MOJECIIN).

V.CBeroBbIe IBJIECHUS

Ucrounuku cBeta. [IpsiMonuHeitHOe pacnpocTpaHeHUE CBeTa B OAHOPOHOM cpeae. OT-
paxkeHue cBeTa. 3akoH oTpaxenus. [nockoe 3epkaino. [Ipenomnenue ceera. JIunza. okycHoe
paccTosiHue U onTUYeckas cuia JIuH3bl. [locTpoenune nso0pakenuil B tnH3ax. ['na3 kak ontuye-
ckas cucrema. Jleekrol 3penus. OnTuueckue npruOopslI.

Jlemoncmpayuu: uCTOYHUKH CBETa; MPSMOJMHEIHOE PaCIPOCTPAaHEHNE CBETA; 3aKOH
OTpaKeHHsI CBETa; M300pakeHUE B IJIOCKOM 3epKajie; MPeOMIICHUE CBETa; X0 Jy4el B COOH-
parolieil 1 paccenBarollel JIMH3aX; MOJIydeHUue H300pakeHUN ¢ TOMOIIBIO JTUH3; IPUHIIUIT JeH-
CTBUS IPOEKLIMOHHOIO anmnapara; MoJiejib ri1asa.

JlaGopaTopHble padoThl: H3MepeHHue (POKYCHOTO PACCTOSTHHS COOMPAIOIIEH JTMH3HI;
NOJTy4eHHE N300paKEHHH.

9 KJIACC

1.3akoHBI B3aNMOJeliCTBUA U IBUKEHUS TeJl

MarepuanbHas Touka. Cuctema orcueta. [lepememenne. CKOpocTh NPSIMOIMHEHHOTO
paBHOMEpHOro ABMXeHUs. [IpsimMoiinHeiHOe paBHOYCKOPEHHOE ABMKEHUE. MTHOBEHHAs CKO-
pocth. Yckopenue. ['papuku 3aBUCUMOCTH CKOPOCTHU U TIEPEMEIICHHUS OT BPEMEHHU MPHU MPSMO-
JUHEHHOM PaBHOMEPHOM U PAaBHOYCKOPEHHOM ABUKEHUSAX. OTHOCUTEIBHOCTh MEXaHUYECKOTO
nBIKeHUs. [ eonieHTpruYeckasi ¥ reIMoleHTpUYEeCKast cucTeMbl Mupa. MHepimanbHas cucrema
otcueTa. [lepBslii, BTOpoii u Tpetuit 3akonbl HetoToHa. CBOO0O1HOE agenue. HeBecomocTs. 3a-
KOH BCEMHUPHOTO TAroTeHus. MickyccTBenHbie ciyTHUKY 3emiid. Miynbe. 3aKoH COXpaHEeHHS
HUMITyJibca. PeakTUBHOE IBUIKEHHUE.

Jlemoncmpayuu: OTHOCUTEIIBHOCTD IBUYKEHUS; PABHOYCKOPEHHOE JBUKEHHE; CBOOO/I-
HOE TajieHue Tel B TpyOke HploToHa; HampaBieHe CKOPOCTH IPU PAaBHOMEPHOM JBUKECHHUH 10
OKPY’KHOCTH; BTOpO 3ak0H HproTOHA; TpeTuit 3akoH Hpr0TOHA; HEBECOMOCTB; 3aKOH COXPaHe-
HUS UMITYJIbCA; PEAKTUBHOE JBUKEHUE.

JlaGopaTopHas padoTa: n3MepeHnue yCKOpEeHUsi CBOOOHOTO MaIeHHUS.

I1. Mexanuveckue KoJie0aHUsI U BOJHBI. 3BYK

KonebarenbHoe neuxenue. [IpykMHHBINA, HUTSAHOW, MaTeMaTHYeCKU MasiTHUKH. CBO-
0oJIHbIE U BBIHYXJEHHBIC KoJieOaHus. 3aTyxatoue kojaebanus. KonedbarenpHas cucrema. AM-
IUIUTY/1a, IEpUOJI, YacToTa Kosiebanuii. [IpeBpaiienne sHepruu npu kojaedaTeIbHOM JBUKEHHH.
Pe3onanc. Pacipoctpanenue konebanuii B ynpyrux cpefax. I[IpomonbHble U monepeyHbie BOJI-
Hbl. J{mHa BomHBI. CKOPOCTH BOJIHBI. 3BYKOBBIE BOJIHBL. CKOpOCTH 3ByKa. BbicoTa, TeMOp U
TPOMKOCTb 3BYyKa. JXO.

Jemoncmpayuu: MexaHnueckue KojaeOaHHs; MEXaHNYeCKHEe BOJIHBI; 3BYKOBBIE KoJie0a-
HUSL; YCIIOBHSI paCIIpOCTPaHEHUs 3ByKa.

JlaGopaTopHas padoTa: ncciiejoBaHHE 3aBUCUMOCTH NEPHOAA U YACTOTHI CBOOOHBIX
KoJie0aHUM HUTSHOTO MasiTHUKA OT JJIMHBI HUTH.

III .21ekTpOoMarHuTHoOE 1MoJIe

MaruautHoe none. OJHOPOJHOE U HEOJHOPOJIHOE MarHUTHOE T10JI€, HAIIpaBJIEHNUE TOKa U
HalpaBJieHUE JIMHUHN ero MarHuTHoro noiist. [1pasuiio OypaBunka. OOHapykeHue MarHUTHOTO
nosist. [IpaBuno nesoit pyku. MHayk1us MmarHuTHOro mosiss. MaruntHelid notok. Oneitel dapa-
nes. DNeKTpoMarHuTHasi MHaykius. Hanpasnenne naaykimonHoro toka. [Ipasuiio Jlenna. AB-
JeHrne caMoMHIyKuuu. [lepemennslii Tok. ['enepaTop nepemenHoro Toka. IlpeoGpasoBanus
SHEprum B 3eKTporeHepaTopax. Tpanchopmarop. Ilepenaua snekrpudeckoii SHEpru Ha pac-
CTOSIHME. DJIEKTPOMarHUTHOE I0J1€. DJIEKTPOMAarHUTHBIE BOJIHBL. CKOPOCTh 3JIEKTPOMATrHUTHBIX
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BOJIH. BriusiHMe 3/1eKTpOMarHuTHBIX W3YYeHUH Ha xkuBble opranu3mbl. Konaencarop. Koneba-
TeIbHBIN KOHTYP. [loydenne 3eKTpoMarHuTHBIX KosieOanuid. [IpuHITUIIBI paIuoCBsI3HU U Telle-
BUJICHUS. DJIEKTpOMarHuTHas npupoja csera. Ilpenomnenue csera. [lokazarens npenomineHus.
Jucnepcus ceera. Tunel oNTHYECKUX CIIEKTPOB. [loromenne u UCIyCKaHue CBETa aTOMAMH.
IIpoucxoxacHUE JINHEWYAThIX CIIEKTPOB.

Llemoncmpayuu: yCTpOMCTBO KOHACHCATOPA; YHEPTHs 3apPsSDKEHHOTO KOHIEHCATOPa;
3JIEKTPOMAarHUTHBIE KOJIEOaHHs; CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH; IMCIIEPCHSI CBETA; MOJIy4e-
HHe 0esIoro cBeTa IpH CI0KEHUH CBETA Pa3HbIX LIBETOB.

JlabopaTopHasi paboTa: U3ydeHUE SABJICHUS JIEKTPOMArHUTHONW MHAYKLIUH.

IV. CTtpoenune aToMa U aTOMHOIO s1/ipa

PannoakTHBHOCTB Kak CBUJIETENIBCTBO CIIOKHOTO CTPOSHHSI aTOMOB. Anbda-, 6eTa-,
ramma- usnydenusi. OnsiTel Pesepdopna. Anepras momens aroma.

PanuoakTuBHBIE IpeBpalieHus aTOMHbIX siiep. CoxpaHeHue 3apsiI0BOro U MacCOBOTO
YHCeTI P SJACPHBIX peakusax. MeTo bl HabMIOICHUS ¥ PETUCTPAIIMH YaCTHII B SIEPHON (U3H-
ke. [IpoToHHO-HeWTpoHHAs MOieNb siapa. DU3HUECKUN CMBICT 3apsIIOBOTO M MaCCOBOTO YHCEIL.
W3ortonsl. [IpaBuina cMemienus. DHeprusi CBsI3u yacTuil B siape. [enenue saep ypana. Lennas
peakuusi. SnepHas sHepreTuka. JKoiorudeckue npodiaemsl ucnons3oBanus ADC. [Jozumerpus.
[lepuon nonypacnaaa. 3akoH paAMOAKTUBHOTO pacnaaa. BiusHue paqnoakTUBHBIX U3Ty4CHUM
Ha KUBbIe opranu3Msbl. TepmosiaepHas peakuus. crounvku sHepruu CojlHLA U 3BE3/I.

Jemoncmpayuu: Mmonens onbiTa Pesepdopaa; HabmoneHne TpekoB B kamepe BuibcoHa;
YCTPOMCTBO U ICHCTBUE CUETYMKA MOHU3UPYIOIIUX YaCTHII.

TEMATHYECKOE INTAHUPOBAHHUE

KonnuectBo yacos
Ne n/mm Tema ’
OTBOJMMOE Ha U3YUYEHUE TEMbI
7 KJIIACC 68 yacos
1 Beenenue 4
) [lepBoHayasbHbIE CBEJIEHUSI O CTPOECHUU BEllle- 5
CTBa
3 BsaumopeiictBue ten 21
4 JlaBnenue TBEPABIX TEJI, KUIAKOCTEN U Ta30B 23
5 Pabota, MOIITHOCTB, SHEPTHUS 13
6 [ToBTOpeHue u 0600IIEeHNEe 3HAHUI 2
8 KVIACC 68 uyacos
1 TennoBble SBICHUS 12
2 M3MeHenue arperaTHbIX COCTOSIHUM BEILIECTBA 11
3 DNEKTPUUYECKHE SIBICHUS 27
4 ONEKTPOMAarHUTHBIE SIBJIICHUS 7
5 CBETOBBIC SABJICHUS 9
6 [ToBTOpeHMEe 1 0000IIIEHNE 3HAHHI 2
9 KVIACC 102 yaca
1 3aKOHBI B3aNUMOJICHCTBUS U ABMKECHUS TEN 38
2 3aKOHBI COXPAHEHHUS] B MEXAHUKE 11
3 MexaHnueckue Koue6aHus 1 BOJTHBL. 3BYK. 13
4 DNEKTPOMarHMTHOE MOJIE. 17
5 CtpoeHune aToMa M aTOMHOTO sJpa. 21
6 IToBTOpeHME 1 0000IIIEHNE 3HAHHI 2
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