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IHosicHuTEeIbHAA 3aIIUCKA

[Iporpamma mo (¢u3MKe Ha YpOBHE OCHOBHOIO OOIIEr0 OOpa3oBaHMs COCTABICHA HA OCHOBE
MOJIOKEHUH ¥ TpeOOBaHMI K pe3ysibTaTaM OCBOCHHUS Ha 0a30BOM YPOBHE OCHOBHOM 00pa3oBaTeIbHON
nporpammsl, npeacrasieHHbx B @T'OC 00O, a takxke ¢ yuéroMm ¢eaepanbHoil pabodel mporpaMmbl
BOCIIUTaHMS U KOHLIEIIUH IIpenoiaBaHus yueOHoro npeamera «Dusnkay.

Conepxanue mporpamMMbl 1Mo (pU3MKe HampaBiIeHO HAa (OPMHUPOBAHHME E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYYalOUIMXCS W OpraHu3alMio u3ydeHus (U3MKM Ha JAeATelNbHOCTHOH ocHoBe. B
nporpamMMme mo (pu3MKe YUUTHIBAIOTCS BO3MOXKHOCTH y4eOHOTrO IMpeaMeTa B peaqu3alui TpeOoBaHUN
OI'OC OO0 x MmIaHUPyeMbIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yjbTaTaM OOy4YeHHs, a TaKKe
MEXIIPEIMETHBIE CBS3M €CTECTBEHHO-HAYUHBIX Y4EOHBIX IPEIMETOB HAa YPOBHE OCHOBHOI'O OOIIEro
o0Opa3oBaHMUs.

OO0mas xapakrepucTuka yueOHOro npeamera « ®u3nka»

®dusnka sABISETCA CHCTEMOOOPA3yIOUIMM MJIi €CTECTBEHHO-HAy4YHBIX YYEOHBIX IpPEIMETOB,
MOCKOJIbKY (DM3MYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB M SIBICHUM, HM3y4aeMbIX XUMHEH,
Ouosorueit, acTpoHoMuer W (Qu3NYecKor reorpaduell, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUHYIO
KapTHHY MHUpa, IPEOCTaBIIsIeT Hanbosee siCHbIe 00pa3lbl MPUMEHEHUSI HAyYHOTO METOJa MO3HAHMS,
TO €CTh CII0C00a NOJTY4YEHUs JOCTOBEPHBIX 3HAHUH O MUDE.

OnHa U3 r1aBHBIX 3371a4 (pusnyeckoro oopa3zoBaHus B CTPYKType 00IIero oOpa3oBaHUs COCTOUT
B ()OPMHUPOBAHUU E€CTECTBEHHO-HAYYHON I'PaMOTHOCTH U UHTEpeca K HayKe y 00y4aromuxcsl.

Hean n3yvenus yueoHoro npeamera «Ousuka

Iesnu n3ydeHust GU3MKN Ha YPOBHE OCHOBHOI'O 00IIEro 00pa3oBaHus ONpe/eleHbl B KOHLIEIINH
npernosaBaHus yuyebHoro mnpenmera «®Pu3umka» B 00pazoBaTelIbHBIX oOpraHusanusax Poccuiickoi
®enepanyy, peanu3yoLMX OCHOBHbIE 00111€00pa30BaTeIbHbIE IPOrPaMMBI.

Lenu nzyyenus Gu3nku:

— IpUOOpETEHUE HHTEpeca U CTPEMIICHHS 00YyJaIOUINXCsl K HAYYHOMY M3Y4EHUIO IPUPO/IBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX COCOOHOCTEH;

— pa3BUTHE NPEICTABICHUN O HAYYHOM METO/IC MO3HAHUS U (POPMHUPOBAHUE

— HCCIIEI0BATEIbCKOrO OTHOIIEHHS K OKPYKAIOIIUM SIBIICHUSM;

— (opMHUpOBaHME HAYYHOTO MUPOBO33PEHUS KaK pe3y/bTaTa U3y4EeHUsl OCHOB

— CTpPOEHHUS MaTepuH U QyHIAMEHTAJIBHBIX 3aKOHOB (DM3UKY;

— (opMuUpOBaHME NPEACTABICHUN O POIM GUUKU TSl pa3BUTHS IPYTUX

— ©CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

— pa3BUTHE NPEACTaBICHUN O BO3MOXHBIX cepax Oyaymien npodeccnoHaaIbHON

— JeATeNbHOCTH, CBSI3aHHOM C (DU3MKOH, MOATOTOBKA K JaJIbHEHIIEMYy 00yYeHHIO B 3TOM
HaIpaBJICHUU.

JlocTKkeHHE ITUX IIEJIeH MPOTpaMMBI TI0 (PU3HUKE HAa YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHMs
o0ecreynBaeTCs pelIeHUueM CIeIyIOIUX 3aau:

— HpUOOpETEHUE 3HAHUN O AMCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAHWYECKHX, TEIUIOBBIX,
JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

— TpuoOpeTeHUue YMEHHMH ONMMCHIBATh U OOBICHATH (PU3NYECKHUE SBJICHUS C HCIIOJIb30BaHUEM
IIOJIyYCHHBIX 3HAHUH;

— OCBOEHME METOJIOB PEUICHUs NMPOCTEHIINX pacu€THBIX 3a/1a4 C UCIOJIb30BaHUEM (PU3NUECKUX
MoJiesIeld, TBOPYECKHUX M TPAKTUKO-OPHUEHTUPOBAHHBIX 337a4;

— pa3BUTHE YMEHMH HaOMIONaTh MPUPOTHBIC SBICHHUS M BBIMOJHATH ONBITHI, JaOOpaTOpHbIE
paboThI U HKCIIEPUMEHTAIBHbIE UCCIICAOBAHMS C UCIIOIb30BAHUEM U3MEPHUTEIbHBIX IPUOOPOB;

— ocBoeHue TIpué€MOB pPaboTel ¢ wuHpopManmendr (HU3UYECKOTO COAEpKAHUS, BKIIOYAS
MHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHMSX (U3MKH, aHaIM3 M KPUTHYECKOE OLEHUBaHHE
nH(popManuu;

— 3HAaKOMCTBO CO c(epaMu NpoecCHOHATBHON JAEATENIbHOCTH, CBSI3aHHBIMH C (DU3HMKOH, H
COBPEMEHHBIMU TEXHOJOTHSIMUA, OCHOBAHHBIMHU Ha JOCTIKEHUSIX (PU3NUYECKOI HAyKH.

MecTto yueboHOro npeamera «®@usuka» B yueOHOM IJIaHe



OO6miee ynciao yacoB A u3ydeHus Pu3nku Ha 6a30BoM ypoBHe — 238 dacoB: B 7 kiacce — 68
yacoB (2 Jaca B Hezento), B 8 kiacce — 68 yacoB (2 vaca B Heznento), B 9 kimacce — 102 gaca (3 gaca B
HEJIEITIO).

[Ipemiaraemerii B mporpamMe 1o (hu3MKe mepeueHb Ja00opaTOpHBIX paboT M OIBITOB SIBISETCS
PEKOMEHIOBAaHHBIM, YYUTENb JejaeT BHIOOp NpU MPOBEIEHUH Ja0OpaTOPHBIX PabOT U OMBITOB C
yu€TOM HMHIUBUAYAIbHBIX OCOOCHHOCTEH OOYYaroImuXcs, CIUCKA ASKCIEPUMEHTAIBHBIX 3a/IaHui,
mpeagaraéMbiX B paMKaxX OCHOBHOTO TOCYJapCTBEHHOTO IK3aMeHa o (pu3uke.

IInanupyemMblie 00pa3oBaTesibHbIE Pe3YIbTATHI H3YyUYEeHUsI COAEPKAHUS Kypca

[IporpamMma obGecnieunBaeT (GOpMHpPOBAHUE JHYHOCTHBIX, METAlPEJIMETHBIX, MPEAMETHBIX
pE3yNIbTATOB.

JIMYHOCTHBIE Pe3yJbTAThI 00yUYeHHS:

JIuaHOCTHBIC PE3yNbTaThl OCBOCHHS IPOrPaMMbI OCHOBHOTO O0IIET0 00pa30BaHMsI JOCTUTAIOTCS
B X0/¢ OOydYeHHUs] XMMHUHU B €IUHCTBE Y4eOHOH M BOCMUTATENBLHON AesTenbHOCTH OpraHu3alvu B
COOTBETCTBUHM C TPAJAULHUOHHBIMU POCCHUMCKUMH COLMOKYJIBTYPHBIMH U JTyXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSIMH, TPUHATBIMA B OOINECTBE MpaBUJIaMH W HOPMAMH TOBEIEHUS M CIOCOOCTBYIOT
mpolLeccaM caMOMO3HaHUs, CAMOPA3BUTHS M COLUAIM3AIINH 00Y4arOIIHUXCS.

JIuaHOCTHBIE PE3yIbTAThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHCJIE B YACTH:

1) MaTpPUOTHUYECKOTO BOCIUTAHHS

— IEHHOCTHOTO OTHOIICHUS K OTCUECTBEHHOMY KYIbTYPHOMY, HCTOPHYECKOMY U
HAayYHOMY HacJe/IMI0, TOHUMaHUs 3HaYeHHs (PU3UYECKON HAYKH B )KH3HU COBPEMEHHOTO
o0miecTBa, CHOCOOHOCTH BIAAETh JOCTOBEpHON uH(pOpMammeld o0 TepeoBBIX
JNOCTUKEHUSIX U OTKPBITUSX MUPOBOW U OTEUECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HaHUSAX 00 YCTpOiCTBE MHpa U OOIIEeCTBA;

2) TPaXJaHCKOTO BOCIIMTAHHS

— TMPEACTaBICHUS O COLHMATBHBIX HOPMAaxX M MPaBUIAX MEXJIMYHOCTHBIX OTHOIICHHUH B
KOJUUIEKTHBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTA B OOIIECTBEHHO IOJIE3HOW, y4eOHO-
UCCIIEIOBATENbCKOM, TBOPYECKOW W JPYIMX BHJAX JEATENbHOCTH; TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOH  JEATENBHOCTH  TNPH  BBINOJHEHUH  Y4EOHBIX,
MO3HABATENbHBIX 33/1a4, BBIMOJIHEHUN (PU3HUECKUX IKCIEPUMEHTOB, CO3/IaHUU yYEOHBIX
MPOEKTOB, CTPEMJICHUS K B3aMMOIOHUMAHHWIO W B3aWMOIIOMOIIM B TMPOIIECCE DSTOM
y4eOHOU eATeTbHOCTH;

— TOTOBHOCTH OIIGHHWBAaTh CBOE MOBEACHHE M TOCTYNKH CBOWX TOBApHILNEH C MO3UIUU
HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHMS IMOCIIEICTBUI TIOCTYIIKOB;

3) IEHHOCTH HAYYHOTO TO3HAHHUS

— MHPOBO33PEHUECKHX TMPEACTABICHUH O CTPOSCHUM BEIIECTBA, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTABJISIONIMX OCHOBY JUIsl TIOHUMAaHUS
CYLUIHOCTUM HAYYHOW KapTHHBI MHpA; MPEACTABIECHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS TPHUPOJBI, B3AaUMOCBS3AX UYEJIOBEKa C MPUPOAHON Cpenoid, 0 poilu (U3UKH B
MO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

— TII03HABATEJIBHBIX MOTHBOB, HAINPABICHHBIX Ha TOJyYeHHE HOBBIX 3HAHUU MO (U3HKE,
HEOOXOIUMBIX JJIsi OOBSICHEHHS HAOIFO1aeMBIX MTPOIIECCOB U SIBIICHUM;

— TII03HaBaTEIbHOU, NH(OOPMALIMOHHONW U YUTATENbCKON KYNbTYpPbI, B TOM YHCJIE HaBBIKOB
CaMOCTOATENIbHOH pPaboOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOM JIUTEPATYPOH,
JOCTYITHBIMU TEXHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX TEXHOJIOTUH;

— HHTepeca K 00y4YeHHIO U MO3HAHMIO, JTI0003HATENFHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOEKTHON U HCCIIENOBATENbCKON AEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAPaBIEHHOCTU U YPOBHSI OOYUYCHHS B TajbHEHIIIEM;

4)  popMHPOBaHUS KYIBTYPHI 3I0POBbS

— OCO3HAHMWS IICHHOCTH >KM3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO,
YCTaHOBKH Ha 3[0pOBBIA 00pa3 >KU3HU, OCO3HAHMS MOCIEACTBUI U HENPUATHUS BPEIAHBIX
npuBBIYEK  (YIOTPEOJICHUS  aNKOTOJs, HApKOTHKOB, KypeHHs), HE0O0XOIUMOCTH
coOmro/IeHnsI MpaBuJl OE30MaCHOCTH TPHU OOpAIIeHHH ¢ XMMHUYECKHMH BEIIECTBAMH B
OBITY U peaJbHOM JKU3HU;



5) TpymoBOro BOCIHTAHUS

— HWHTepeca K NPaKTUYeCKOMY M3YUEHHI0 podeccuii U Tpyna pa3InyHOTO pojia, yBaKCHHUE
K TPYAY M pe3ysibTaTaM TPYAOBOW JESATEIHHOCTH, B TOM YHCIE Ha OCHOBE IMPUMEHEHHUS
MpeIMETHBIX 3HAHUM MO (U3MKE , OCO3HAHHOIO BHIOOpAa MHIWBUIYATbHOU TPAEKTOPHH
MIPOJIOJKCHHSI 00pa30BaHUs C yYETOM JTMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH (PU3UKH,
OOIIIECTBEHHBIX  HMHTEPECOB W  NOTPEOHOCTEH;  ycmemHod  mpodeccuoHaIbHON
NESTEIbHOCTH U PAa3BUTUS HEOOXOIMMBIX YMEHHUH; TOTOBHOCTh aJalTUPOBATHCA B
npodeccuoHanbHOIl cpene;

6) 9KOJOrHYeCKOro BOCIIUTAHHS

— OKOJIOTHYECKH 1eJecO00pa3HOTO OTHOILIEHUS K MPUPOJE KaK HCTOYHUKY XKU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMSI, MOHMMAHUS LEHHOCTU 3J0pPOBOro M 0O€30MacHOro
o0paza >KU3HU, OTBETCTBEHHOIO OTHOWICHHS K COOCTBEHHOMY (PH3MUECKOMY H
MICUXUYECKOMY 3I0pOBBIO, OCO3HAHMSI IIEHHOCTH COOJIOJEHHUS MpaBMil 0e3011acHOro
MOBEJCHHSI IPH PabOTE C BEIIECTBAMH, A TAK)XKE B CUTYaLUsAX, YTPOXKAIOIIUX 3A0POBBIO U
JKU3HU JIIOAEH;

— CcnocoOHOCTH NPUMEHSTH 3HAHUS, MOJy4YaeMble NMPH M3YYCHUU (U3MKH, A PELICHUs
3aa4, CBS3AHHBIX C OKPYXKAWOLIEH IMPUPOAHOM CPENOW, IOBBIMICHUS YPOBHS
HKOJIOTMUYECKOH KYJIbTYpPbI, OCO3HAHUA III00aIbHOTIO XapaKTepa SKOJIOTHUECKUX MpodieM
U IyTeH UX peleHHsI MOCPEICTBOM METOAOB (DU3UKH;

— DOKOJIOTHYECKOr0 MBIIIJICHUsS,, YMEHHUS PYKOBOJCTBOBAaThCS UM B I03HABATEIbHOM,
KOMMYHHUKATHBHOM U COIMAJIbHOW MPAKTHUKE.

MeTanpeaMeTHble pe3yJbTATbl 00yUYeHHSs :

— ompeJeNeHue Ieseld COOCTBEHHOro OOyYeHHUs, TOCTaHOBKAa M (QOpMyIHpOBaHUE IJs ceOs
HOBBIX 3aJa4,

— IJAHUPOBAaHUE TMyTeH JOCTHXKEHHS IKEJIaeMOro pe3ylnbrata oO0y4deHUs (QU3UKH Kak
TEOPETUYECKOT0, TaK U SKCIEPUMEHTAIBHOIO XapaKTepa;

— COOTHECEHUE CBOMX JEHUCTBHUM C IUIAHUPYEMBIMU pPE3YyJIbTaTaMH, OCYLIECTBICHUE KOHTPOJIA
CBOCH JEATETLHOCTH B MPOIIECCE JOCTHIKEHUS pPe3yJbTara, ONMpEAesICHUE CIOCOOOB MEHCTBHM TP
BBITOJIHEHUH JIA0OPATOPHBIX M TPAKTHYECKUX pabOT B COOTBETCTBUM C MPAaBUJIAMHU TEXHUKHU
0e30IacHOCTH;

— OIpeNeeHne WCTOYHMKOB (PM3UYECKOM MH(POpMaluu, MOJYyYCHHE U aHaIu3 e€, COo3JaHHe
MH(GOPMAIIMOHHOTO NMPOIYKTA M €r0 IMPe3eHTAIIHS;

— HCIIOJIb30BAHME OCHOBHBIX MHTEJUIEKTYAJIbHBIX ONEpAllUii: aHajdu3a U CUHTE3a, CPAaBHEHUS U
cUCTeMaTu3aluy, OO0OOIIeHHs] W KOHKPETHU3AllUM, BBISBICHHWE NPUYMHHO-CIEACTBEHHBIX CBS3€H U
MOCTPOCHUC JIOTHYCCKOI'0 PACCYKACHUA WU YMO3AKIIIOYCHUA (I/IH,Z[yKTI/IBHOI‘O, ACAYKTHUBHOTO MU TIIO
aHaJIOTUH) Ha MaTepHalle eCTECTBEHHO-HAYYHOI'O COJIEP/KaHuUs;

— YMCHHC CO3/1aBaTh, IPUMCHATH U HpGO6p&30BBIBaTI> 3HAaKH 1 CUMBOJIBI, MOACIIN U CXEMBbI AJIA
peuicHu-d y‘-IGGHBIX U ITO3HABAaTCIJIbHBIX 3a1a4,

— (opmupoBaHHME U pa3BUTHE OHKOJOTMUYECKOTO MBIIUICHHS, yMEHHE NPHUMEHSTh €ro B
MMO3HABATEIPHOM, KOMMYHUKATUBHOM, COIIMAJIbHON TTPAKTHUKE B MPOGECCHOHATBHON OPUEHTAINH;

— TICHCPUPOBAHUC I/I,Zlefl " OnpCaACJICHUC CPLCICTB, HGO6XOI[I/IMI:IX AJId UX peain3dalluu.

IIpeaMeTHBIE pe3yJbTaThl OCBOCHHS MIPOrpaMMbl 110 ¢u3uKe (0a30BbI YpOBEHB) B 7 KJacce.
[IpenmeTHbIe pe3ynbTaThl OCBOCHUS MIPOTPaAMMBI 110 (PU3HKE K KOHITy 00y4YeHHsI B 7 KJlacce.
[IpenmetHbie pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaKkaTh C(HOPMHPOBAHHOCTH Y

o0yJaromuxcs yMEeHU:

— WCTOJB30BaTh TOHATHS: (PU3MUECKUE W XUMHUYECKUE SIBJICHUS, HAOIIOJCHHUE, SKCIICPHMEHT,
MOJIeNIb, THIIOTE3a, COUHHIBI (U3UYECKUX BEIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS
BemiecTBa  (TBEpHOE, IKUAKOE, Tra3000pa3HOE), MEXaHM4YecKoe JBIDKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSIMOJUHEHWHOE), TPACKTOpHUs, pPaBHOJEHCTBYIomas cwi, nedopmarus (ympyras,
TUTACTHUYECKAs ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IBI;



— paznuyate sBieHUs (Auddysus, TEmIoBoe IBMKEHUE 4YacTUI[ BEUIECTBA, PABHOMEPHOE
IBUKCHHME, HEPABHOMEPHOE [BIKCHHUE, MHEPLUS, B3aUMOJECHUCTBUE TEJl, PABHOBECHE TBEPIBIX TEI C
3aKpEMJIEHHON OCBIO BpallleHHUs, Iepelada JaBJIeHUs TBEPABIMH TelaMH, >KMIKOCTAMU U Ta3ami,
aTMOC(pepHOE JaBJI€HUE, IUIaBaHUE TeJl, IMPEBpAIECHUs] MEXaHUYECKOM PHEPruu) MO ONHMCAHUIO HUX
XapaKTepHBIX CBOIMCTB U Ha OCHOBE ONBITOB, IEMOHCTPHUPYIOLINX AaHHOE (PU3NYECKOE SIBIICHUE;

— pacno3HaBaTh MPOSABICHUE M3YYEHHBIX (DU3MUECKUX SIBICHUI B OKPYXKAIOLIEM MHpE, B TOM
qucie (GU3NYECKHe SIBICHUS B IPUPOJE: MPUMEPHI IBMKEHUS C PAa3IMYHBIMUA CKOPOCTSIMH B J)KMBOH U
HEXXMBOU MpUpOJIe, NEHCTBUE CUIIBI TPEHUS B MIPUPOJE U TEXHUKE, BIUSHUE aTMOC(EPHOTO JaBICHHUS
Ha MBOW OpraHM3M, IUIaBaHHUE PbIO, PbIYaru B TEJE YEJIOBEKa, IPU 3TOM IEPEBOIUTH MPAKTUYECKYIO
3ajauy B yueOHYIO, BBICTISTH CYILIECTBEHHBIE CBOWCTBA (MTPU3HAKH) (PU3NUECKUX SIBIICHHIA;

— OINUCBHIBATH H3YYEHHBIC CBOWCTBA TN M (U3NYECKHUE SBICHUSA, HUCHONb3Yysd (PU3HUYECKHE
BEIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIECTBA, BPEMs, MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHIIA
YOPYTOCTH, CHJa TSDKECTH, BEC Tella, CWJIa TPEHHUs, JaBileHHE (TBEPAOro Teja, JKUIKOCTH, ras3a),
BBITAJIKUBAIOIIAs CUIJIA, MEXaHUYeCKas paboTa, MOLIHOCTh, IIEY0 CHJIbI, MOMEHT CHJIbI, KO3((PUIIEHT
IIOJIE3HOTO JEMCTBHMSI MEXAHU3MOB, KHHETHYECKAass M IOTEHLIMAJIbHAs DJHEPIus), IPU ONHCAHHUU
IIPABUIBHO TPAKTOBATh (PM3UYECKUN CMBICI UCIOJIB3YEMBbIX BEIMYUH, UX O003HAUYEHUS U €AMHUIIBI
(¢U3NYEeCKUX BEIMYMH, HAXOAWUTH (OPMYIIbI, CBS3BIBAIOIIME JAaHHYIO (U3NYECKYI0 BEITUYHUHY C
APYTUMH BEIMYMHAMHU, CTPOUTH TPA(QUKH N3YUYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEIUYMH;

— XapaKTepu3oBaTh CBOICTBa Tels, (U3WYECKHE SBICHHS M IPOLECCHI, HMCIIONb3Ys MpaBUIia
CIIO’KEHHSI CHJI (BIIONIb OAHOM mpsiMoil), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesna, MpaBUIIO
paBHOBecHsl pblyara (0JI0Ka), «30JI0TO€ IPABMIIO» MEXAHMKH, 3aKOH COXPAaHEHMs] MEXaHHYECKOM
SHEpIuu, MPH TOM JaBaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKCHHUE;

— OOBACHATH (PU3MYECKUE SBJICHUS, NMPOLECCH M CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyallull MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUYMHHO-CIEICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHWE W3 1-2 JOTWYECKHX IIaroB C HCIOJb30BaHUEM 1-2 W3YYCHHBIX CBOWMCTBA
bu3NYeCKUX SIBICHUH, PU3NIECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH;

— pewmarb pacu€THbIe 3aa4u B 1-2 neicTBUS, UCNONB3YS 3aKOHBI U ()OPMYJIBI, CBS3BIBAIOLIME
¢u3nyeckue BEIMUYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3aJauyd 3alUChIBaTh KpaTKOE YCIOBHE,
MOJICTABIATh (PU3UYECKUE BEIUYMHBI B (OPMYJIBI M TPOBOAMTH PACUYETHI, HAXOAUTH CIPABOYHBIC
JAHHbIe, HEOOXOJUMBIE I PEIICHUs 3a]ad, OLEHUBATh PEAMCTUYHOCTh MOJyUYEHHON (pu3nueckon
BEJIMYHHBI;

— pacno3HaBaTh NPOOJIEMbI, KOTOPbIE MOKHO PELIUTh MPU MOMOLIM (PU3MUECKHX METO/OB, B
ONHMCAaHUU MCCIEN0BAaHUS BBIACIATH IPOBEPSIEMOE INPEAINOIOKEHUE (THIOTE3y), pas3inyarb U
MHTEPIPETHUPOBATD MTOJyYSHHBIH pe3yabTaT, HaXOAUTh OLIMOKK B XOJI€ OMBITA, IPOBOJANUTE BHIBOBI IO
€ro pe3ynbTaraM;

— TPOBOJUTH OMNBITHI MO HAONIOAECHUIO (U3UYECKUX SBICHUA WM (PU3NYECKUX CBOMCTB TEIN:
(GbopMynMpoBaTh IpPOBEpPsAEMbIE MPEANOIOKEHUS, COOUpAaTh YCTAaHOBKY M3 IMPEAJIOKECHHOIO
000pyI0BaHUs, 3aIUCHIBATH X0/ ONbITa U (POPMYIUPOBATH BHIBOJIBI;

— BBINOJIHATH MpPSIMbIE W3MEPEHHs] PACCTOSHUS, BPEMEHH, MacChl Tena, 00bEMa, CHIIBl U
TEeMIIepaTypbl C MHCIOJb30BAaHMEM aHAJOTOBBIX M LUQPPOBBIX NPUOOPOB, 3alMUCHIBATH IMOKa3aHMS
puOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTH U3MEPEHU;

— TPOBOJUTH HWCCICIOBAHWE 3aBUCHUMOCTH OJHOW (DU3UYECKON BEJIMYMHBI OT JPYrou ¢
UCIOJIb30BAHUEM NPAMBIX H3MEPEHUH (3aBUCUMOCTH IIYTH PAaBHOMEPHO [JBHXKYILErocs Tejaa OT
BPEMEHHU [BIDKEHHUS Tella, CHJIBI TPEHHsS CKOJBKEHUS OT Beca Teja, KauecTBa OO0paboOTKU
MIOBEPXHOCTEH TE€JN M HE3aBUCHMOCTH CHWJIbI TPEHHUS OT IUIONIAJHA CONPUKOCHOBEHMS TEJ, CHIIBI
YIPYTroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKHBAIOIIEH CUJIBI OT 00bEMa MOTPYKEHHON YacTh Tena u
OT MJIOTHOCTH WJKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH Tela, OT TIJIyOMHBI, Ha KOTOPYIO
MOTPY’KEHO TeJO, YCIOBHH IJIaBaHWUA TeJ, YCIOBUH paBHOBECHs pblyara U OJIOKOB, y4yaCTBOBaTh B
IUTAHUPOBAaHUM Y4E€OHOIr0 HCCIIE0BaHMsI, COOMPATh YCTAHOBKY U BBINOJHATH W3MEPEHHUs, CIEHys
NPEUI0KEHHOMY TUIaHy, (PUKCUPOBAThH PE3yAbTaThl MOJy4€HHON 3aBUCUMOCTH (PU3NYECKUX BETUYMH B
BUJIE NIPEUIOKEHHBIX TaOIUL] ¥ TpaMKOB, IPOBOIUTH BBIBOJIBI IO PE3YJIbTAaTaM UCCIIEIOBAHUS;

— TPOBOJUTH KOCBEHHbIE M3MEPEHUS (PU3MUYECKUX BETUYUH (IUIOTHOCTH BEIECTBA KHUIKOCTU U
TBEPAOIO TEJa, CHUJIa TPEHUSI CKOJIbXEHHUS, JaBICHUE BO3/yXa, BHITAIKUBAIOLIAS CHJIA, IEHCTBYIOLIAs



Ha TOrpYKEHHOE B KMIKOCTb TeNO, KOI((UIMEHT MOJE3HOrO JEHCTBUSA HMPOCTHIX MEXAaHU3MOB),
clienysl TMpeyIOKEHHOM MHCTPYKIUH: MPH BBIOJHEHUH M3MEPEHUIl coOupaTh AKCIEPUMEHTAIbHYIO
YCTAHOBKY U BBIYMCIIATH 3HAYEHUE UICKOMOM BEJTMUYUHBI;

— co0umo1aTh NMpaBuiia TEXHUKH 0€30MacHOCTH MPH paboTe ¢ 1a00opaTOpHBIM 000pYI0OBaHUEM;

— UMETb INpeJCTaBICHUE O MPUHIUIAX JCHCTBHS MPHUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETp, JTUHAMOMETp, COOOIIAIOIINECs COCYbl, 0apOMeTp, pblvar, MOABMKHBIA M HENOIBUKHBIN
0JI0K, HAaKJIOHHAsI IIJIOCKOCTb;

— XapakTepu30BaTh MPUHIMIBI JEHCTBUS M3YYCHHBIX NMPHOOPOB U TEXHUYECKHX YCTPOWCTB C
UCTOJb30BAHUEM MX ONHUCAaHUS (B TOM 4HMCIE: TOAUIMIIHUKH, YCTPOMCTBO BOJIOMPOBOAA,
TMJIPABINYECKUH Mpecc, MAHOMETP, BBICOTOMED, MOPIIHEBON HACOC, apEOMETP), UCIIOJb3Ysl 3HAHUA O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXO0IUMbIE (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

— HPUBOAMUTH NMPUMEPHI (HAXOAUTh MH(POPMALHIO O MPUMEPaX) MPAKTUUECKOTO MCIIOIb30BaHMS
(U3UYECKUX 3HAHWW B TIOBCEIHEBHOW JKM3HHM U1 oOecmedeHus: 0e30MacHOCTH MPH OOpalleHuH C
npubopaMM M TEXHHYECKHMH YCTPOHCTBAMH, COXpAaHEHHs 3J0pPOBbS M COOJIOJCHHUS HOPM
HKOJIOTUYECKOTO ITOBE/ICHUS B OKPYXKAIOLIEH cpelie;

— OCYILECTBIISATh OTOOpP MCTOYHHUKOB MH(popManuu B VIHTEpHETE B COOTBETCTBUH C 33aHHBIM
MIOUCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUN M MyTEM CPAaBHEHHsI Pa3IMYHBIX UCTOYHHUKOB
BBLJIENIATE HHPOPMALIUIO, KOTOPAs SIBJISAETCS IPOTUBOPEUNBOM MM MOKET OBITh HEIOCTOBEPHOM;

— UCMOJb30BaTh TPU BBINOJHCHUM YYEOHBIX 3aJaHUN HAYYHO-TIOMYISPHYIO JIUTEPATypy
($U3NIECKOTO CO/EpIKaHUs, CIIPABOUYHbIE MaTepHallbl, pecypchl cetu VHTepHeT, BiIaaeTh MpuéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMALIMU U3 OAHOM 3HAKOBOM CUCTEMBI B APYTYIO;

— co3/aBaTh COOCTBEHHbIE KpaTKHE IUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2-3
UCTOYHHUKOB MH(OpManuy, B TOM 4HCiI€ MyOJINYHO NMPOBOAMUTH KPAaTKUE COOOLIEHHS O pe3yibTaTax
MIPOEKTOB WJIM Y4€OHBIX MCCIICAOBAHUM, IPU 3TOM I'PAaMOTHO HCIIOJIb30BaTh W3YUYEHHBIN MOHATHHHBINA
anmnapar Kypca pU3uKHu, CONpPOBOXK/IATh BHICTYIUIEHUE NTPE3CHTALUEH;

— TIPU BBIIOJIHEHUHU Y4eOHBIX MTPOEKTOB M MCCIEIOBAHUN pacIipesieNiaTh 00SI3aHHOCTH B TPYIIIIE
B COOTBETCTBUHU C IOCTABJICHHBIMH 33Ja4aMH, CICIUTH 32 BHIMOJIHEHUEM IIaHa ACHCTBUH, OLICHUBAThH
COOCTBEHHBI BKJIaJ B JEATEIBHOCTb IPYIIIbI, BBHICTpaUBATh KOMMYHUKAaTHBHOE B3aUMOJICHCTBHUE,
YUUTBIBAsi MHEHHUE OKPY KaIOIINX.

IIpenmeTHbIe pe3yJabTaThl OCBOCHHSI MPOTrpaMMebl TI0 (u3uke (0a30BbIi ypoBeHB) B 8 KJjiacce.

— HCHOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHUE AaTOMOB U MOJIEKYI,
arperaTtHble COCTOSIHMS BEUIECTBAa, KpPUCTANIMYECKHME U aMop(dHble Tena, HACBHIEHHBIH U
HEHACBIIICHHBINA Tap, BIAXXHOCTh BO3/yXa; TEMIIEpaTypa, BHYTPEHHSISI SHEPIHsl, TEIUIOBOM JIBUTaTENb;
JJIEMEHTApHBIA  ANEKTPUYECKUN 3apsAl, JJIEKTPUYECKOE II0J€, TPOBOJAHUKA W  JUAIEKTPHUKH,
MOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MArHUTHOE T10JIE;

— pa3nIuyarth SBJICHUS: KUIIEHUE, TEIIoNepeiaya, JJIeKTPU3alns Tell, B3aUMOJACHCTBHE 3aps0B,
JEUCTBHUS DJIEKTPUYECKOIO TOKA;

— ONMKCHIBATH H3YYEHHBIC CBOWCTBA TN M (U3NYECKHUE SBJICHUSA, HUCIONb3Yysd (hU3NUYecKue
BEJINYUHBI;

— XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBJICHHUS U IMPOLIECCHI, UCIONb3ysS OCHOBHBIC
MTOJIOKEHUS MOJEKYJSIPHO-KMHETUYECKOM TEOPUM CTPOEHHUs BEIIECTBA, INPUHLMII CYNEPHO3ULUN
noJiell (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsja, 3akoH OMa Juisl ydacTKa LeNH, 3aKOH
Jxoyns—JleHia, 3aKk0H COXpaHEHUS YJHEPTHH; IPU ITOM J]aBaTh CIIOBECHYIO (JOPMYIUPOBKY 3aKOHA U
3aMMChIBaTh €70 MATEMAaTUYECKOE BBIPAXKEHUE;

— 00BACHATH (U3MYECKHE MPOIIECCHl U CBOMCTBA Tell, B TOM YHCIIE€ U B KOHTEKCTE CHUTYyalUl
MIPAKTUK OPHUEHTHUPOBAHHOI'O XapakKTepa: BbIABIATh IPUYUHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH
o0bsicCHeHUE U3 1-2 JIOTHYECKUX IIAroB C OMOPOi Ha |—2 M3y4YeHHBIX CBOWCTBA (PU3UUECKUX SBICHHM,
(bu3MYeCKrX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

— pemarb pacuéTHbIC 3a/a4u B 2-3 NEHCTBUS, UCIONB3YS 3aKOHBI U (DOPMYIIBI, CBS3BIBAIOIIHE
¢dbu3nyecKkre BETUUYUHBI: HA OCHOBE aHAJIM3a yCJIOBHS 3aJ]aul 3alHChIBaTh KPATKOE yCIOBHE, BBISBISATH
HEIOCTAaTOK JAaHHBIX IS PELICHHs 33/Ja4H, BHIOMpATh 3aKOHBI M (OPMYINbI, HEOOXOIUMBIE i €&



perieHus, MPOBOAUTHh PAcU€Thl M CpaBHUBATh IMOJYYCHHOE 3HAaueHWE (PU3MUECKOW BEIMYMHBI C
HU3BECTHBIMU JTaHHBIMY,

— pacrio3HaBaTh MPOOJEMbI, KOTOPhIE MOXKHO PEIIMTh NPH TOMOIIM (PU3UIECKUX METOJIOB;
WCIIONB3Ysl OMHCAaHWUE WCCIICNOBAaHMS, BBIICIATh IPOBEPSIEMOE TPEIINOJIOKEHNE, OIICHUBATH
MPABIJIBHOCTH MOPSIIKA MPOBEICHUS UCCIICIOBAHMSI, IENIATh BBIBOIBI,

— TPOBOJUTH OMBITHI MO HAOTIONCHUIO (PU3HUYECKUX SBICHUN WM (PU3UYECKUX CBOMCTB Te,
CKOPOCTH TIpOIleCCa OCTHIBAHUS/HATPEBAHMS MPU W3JIYYCHHH OT I[BETA W3JIYYaroIIei/OTIONIA0ICH
MTOBEPXHOCTH;

— TPOBOJUTH OMBITHI TIO HAOIIOMCHUIO JACHCTBUS MAarHUTHOTO IOJS Ha MPOBOJHUK C TOKOM,
CBOMCTBA AJICKTPOMArHUTa, CBOMCTBA AJICKTPOIBUTATENS TIOCTOSIHHOTO TOKA);

— BBINIOJIHATH TPSIMBbIE U3MEPEHHsI TeMIIepaTypbl, OTHOCUTEIHHOW BIIAXHOCTH BO3IYyXa, CHIIBI
TOKa, HAMPSDKEHUS C UCIIOJIb30BAaHUEM aHAIOTOBBIX MPHUOOPOB U TATYMKOB (PUINIESCKUX BEITUUHH;

— TPOBOAUTH HWCCICIOBAHWE 3aBHUCHUMOCTH OJHOW (DU3UYECKON BEJIMYMHBI OT JPYrou ¢
WCIIOIb30BAaHUEM TIPSIMBIX W3MEPECHHUM (3aBUCHMOCTH CONPOTHBIICHUS MPOBOJAHUKA OT €ro JJIMHBI,
IUIOMIAIA TOTIEPEYHOr0 CEYCHHSI M YACIHLHOTO COMPOTHUBIICHUS BEIIECTBA MPOBOJHUKA; CHUIIBI TOKA,
HJIYIIETO Yepe3 MPOBOJIHMK, OT HAMPSHKEHUS Ha MPOBOIHUKE;

— TPOBOAWTH  WCCIEAOBAHHME  TOCJIEIOBATEIILHOTO U MAPAUIENBHOTO  COSAMHECHUU
MIPOBOJIHUKOB);

— TPOBOAUTH KOCBEHHBIC W3MEPECHHUS (U3MYECKUX BeIMYMH (yACIbHAas TEIUIOEMKOCTD
BEIIECTBA, COMPOTHBICHUE MPOBOJHHUKA, pab0Ta U MOIIHOCTH JJEKTPUUECKOTO TOKA): TUIAHUPOBATH
W3MEPEHHS, COOMPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY, CIEAysl TPEIOKEHHONW HWHCTPYKIHH, W
BBIYUCIIATH 3HAYCHUE BEJINYNHBIL,

— XapaKTepu30BaTh MPUHIUIBI JCHUCTBUS U3YYCHHBIX MPHOOPOB U TEXHUYECKUX YCTPOUCTB C
OTIOpPOM Ha WX OmHUcCaHus (B TOM YHCIIE: CHCTEMa OTOIUJICHUS JOMOB, TUTPOMETp, MapoBas TypOWHa,
amMIepMeTp, BOJIBTMETP, CUETYHUK OJJICKTPUUYECKOW IHEPIHH, DIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeJIbHBIC AJICKTPOIPUOOPHI (TIPUMEPHI), FJECKTPUUCCKUE TTPEAOX PAHUTEIH,

— pacmo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPONCTBA M M3MEPHUTEIbHBIC TPUOOPHI MO CXeMaM U
CXEMAaTUYHBIM PHUCYHKaM (KHJIKOCTHBIM TEPMOMETpP, TEPMOC, TCHXPOMETpP, TUTPOMETpP, IBHUTATEIb
BHYTPEHHETO CTrOpPaHUs, IJIEKTPOCKOI, peocTar);

— COCTaBIIAITb CXEMBI JJICKTPUYECKUX IENell ¢ TMOCIeNoBaTeIbHBIM U TapauieIbHbIM
COCTMHEHUEM JJIEMEHTOB, pa3linyas YCIOBHBIE 0003HAUCHUS DIIEMEHTOB JICKTPHUECKUX IICTICH;

— TPUBOJUTH MPUMEPHI/HAXOAUTH MH(POPMAIIHUIO O MPUMEpPaX MPAKTUYCCKOTO HCIOIH30BAHUS
(U3UYECKUX 3HAHWUW B TIOBCEIHEBHOW JKM3HHM U1 oOecmedeHus: 0€30MacHOCTH MPH OOpaIleHuHu C
npubopamu;

— co3/JaBaTh COOCTBEHHBIE TIMCHMEHHBIE W KpaTKWE YCTHBIE COOOIIEeHHs, 00001mas
WH(pOPMAIIUIO U3 HECKOJIBKUX HCTOYHUKOB (DU3UIECKOTO COJICPKaHUS;

— MpPU BBHIMOJTHEHHMH YYEOHBIX MPOCEKTOB U HUCCIENOBAaHUN (U3MYECKUX TPOIECCOB
pacnpenenaTb 00s3aHHOCTH B TPYIINE B COOTBETCTBUHM C MTOCTABICHHBIMH 3aJa4aMH;

— cobmoeHue mpaBui 6e30macHoi paboThl B (u3HUecKoM KabuHeTe (J1abopaTopun).

IIpeaMeTHBIE pe3yJbTaThl OCBOCHHS MIPOrpaMMbl 110 ¢u3uKe (0a30BbI YpOBEHB) B 9 Kiacce.

— HCMOJIb30BaTh MOHSATHS: MEXaHUYeCKoe JBIKEeHHE. (OTHOCUTEIBHOCTh MEXaHUYECKOIro
nBKeHUs. HepaBHOMepHOE  HPSAMONIMHENMHOE  IBIWKEHHE.  YCKOpeHue. PaBHOyCKOpeHHOe
npsMonuHeitHoe nBmwkeHue. CBoOoaHoe manenue. [lepwon m yactora oOpamenus. JlunehHas u
yIjioBas CKOpocTH. LIeHTpocTpeMuTenbHOEe YCKOPEHUE;

— pemaTth pacy€THbBIE 3aJa4d Ha NepBbld 3akoH HproTOHA, BTOpO#l 3akoH HbIOTOH M Tpetmi
3akoH HproTona;

— ONUCHIBaTh M3y4YCHHBIC CBOMCTBA Tel M (PU3WYCCKUE SIBICHUS, HCIOIB3Ys (U3HUECKUE
BEJINYUHBI;

— XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SBJICHHUS W IMPOLIECCHI, UCIONb3ysS OCHOBHBIC
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUS HMITYJIbCa W DHEPrHM; IpPH HSTOM JaBaTh CJIOBECHYIO
(hOpMyIIMPOBKY 3aKOHA U 3aMHCHIBATh €70 MAaTEMATUIECKOE BHIPAKCHHE;



— OOBACHATH (PU3UYECKUE MPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CUTYaIUi
IIPAaKTUK OPUEHTHPOBAHHOIO XapaKTepa: BBIABIATh IPUUYUHHO-CIEICTBEHHBIE CBA3HM, CTPOMUTH
o0bsiIcCHeHUE U3 1-2 TOTUYECKUX IIaroB ¢ ONMopoil Ha 1-2 M3y4eHHBIX CBOWCTBA (PM3NYECKUX SBICHHIA,
(GU3NYECKNUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

— pemarb pacuéTHbIC 3a/a4u B 2-3 NEHCTBUS, UCTONB3YS 3aKOHBI U (POPMYIIBI, CBS3BIBAIOLIHE
¢u3nyeckre BeIMYMHBI: HA OCHOBE aHAJIN3a YCIOBHS 3a/1a4M 3alUChIBATH KPATKOE YCIOBUE, BBIABIAThH
HEIOCTAaTOK JAHHBIX U PELICHMs 3aJayM, BbIOMpaTh 3aKOHBI M (OPMYINbI, HEOOXOIUMBIE i €&
peleHusl, MPOBOAUTh PAcu€Thl W CpPAaBHUBATh IOJIYYEHHOE 3HAaYCHHE (U3NYECKOH BEIWYMHBI C
W3BECTHBIMU JIaHHBIMU;

— pacrmo3HaBaTh HPOOJEMBI, KOTOPHIE MOXHO PEHIMTh HPU MOMOLIM (PU3HUECKUX METOIOB;
UCTOJB3ysl OINUCAaHWE MCCIEJOBAHUS, BBIICIATH MPOBEPSEMOE IPEANOJIOKEHHE, OLEHUBATh
IIPAaBUIIBHOCTb MOPsKA IPOBEJECHUS UCCIIEI0BaHMs, A€IaTh BEIBOIbI;

— TPOBOJIUTH OMBITHI MO HAOMIONEHUIO KOJIEOATEeIbHOTO JBM)KEHUS HCIOJIb3ys OCHOBHBIC
XapaKTepUCTHKH KOJeOaHWW: TepHoJ], 4YacToTa, aMIUIMTyna. MaTeMaTH4yecKuid | Py KUHHBIA
MasTHUKH. [IpeBpaienue sHeprun npu KojaedaTeIbHOM JBHKEHUM;

— TpPOBOJIUTH  ONBITHl 1O  HAONIONCHHUIO  JEHCTBUS  DJIEKTPOMArHUTHOTO  MOJIA |
3JIEKTPOMArHUTHBIX BOJIH;

— TPOBOJUTH HWCCICIOBAHWE 3aBHUCHUMOCTH OJHOW (DU3UYECKON BEJIMYMHBI OT JPYrou ¢
HCIIOJIb30BAHUEM NPSIMBIX U3MEPEHNUN;

— TPOBOJUTH MCCIIEI0OBAHUE pasiioxkeHne Oenoro cBera B crekTp. OnbiTel HetoToHa. CrioskeHue
CIIEKTPAJIbHBIX 1IBETOB. Jlucriepcus cBeTa.

— TPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BETUUMH;

— pemarb pacu€THble 3amaud Ha anbga-, Oera -pacman.. PaanoakTHBHBIC MpeBpalleHUs.
[lepuon monypacnaga aTOMHBIX f1ep. 3aKOHBI COXPAaHEHHUs 3apsA0BOTO U MAaCCOBOTO YHCEN. DHEPTus
CBSI3U aTOMHBIX s7IEp

— TPUBOAUTH MPUMEPHI/HAXOAUTh MH(YOPMAIIUIO O MpUMEpax MPAKTUYECKOTO HCIIOJIb30BAHMS
(Gu3MUeCKUX 3HAHWIA B MOBCEAHEBHOW >KM3HU Ui oOecredyeHuss Oe30MacHOCTH Tpu oOpalieHuu ¢
npudopamu;

— co3/laBaTh COOCTBEHHBIC IHCBMEHHBIE W KpaTKUe YCTHBIE COOOIIeHUs, 0000mas
MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UUECKOTO COJICPIKAHMS;

— IpPU BBINOJIHEHUM YYEOHBIX MPOEKTOB M HCCIENOBAaHMM (PU3MYECKHX IPOLIECCOB
pacrpenenarb 0053aHHOCTH B IPYIIIE B COOTBETCTBUHM € TIOCTABJICHHBIMU 3a/1a4aMU;

— cobmoeHue mpaBui 6e30macHoi paboThl B (u3nuecKoM KabuHeTe (JlabopaTopun).

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOIO 0011ero oopasoBanus (7 kiaacc)

Kon IIpoBepsieMble peAMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa3oBaTebLHOM
NMPOBEPSIEMOr0 NMPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHusl
pe3yjbTara
11 HCITOJIB30BaTh N3YUYCHHBIC TIOHATHS
1.2 pa3IuyaTh SBICHUS IO OMIMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OITBITOB,

JEMOHCTPHPYIOIIHUX JAaHHOE (U3UIECKOE SBICHUC

1.3 pacmo3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3UUCCKUX SBIICHUHN B OKPYKAIOIIEM MUPE, B
TOM 4HClie GU3NIECKUE SIBICHUS B PUPOJIC, TIPH 3TOM IIEPEBOIUTH MMPAKTHUSCKYIO
3a/1a9y B Y4eOHYI0, BBIJCISTH CYIIICCTBEHHBIC CBOMCTBA (TIPH3HAKH) (DH3MIECCKUX
SIBJICHUI

14 OTIMCHIBATh M3yUEHHBIC CBOWCTBA TET M PU3NICCKUE SIBIICHUS, UCTIONB3YS (PH3UICCKUE
BEJIMYHMHBI, TIPU ONMCAHUH MPABIIILHO TPAKTOBATh GU3MYECKHI CMBICT HCIOIB3YEMBIX
BEJIMYWH, UX 0003HAYCHUSI U €IMHUIIBI (DU3MUECKUX BEIUMYNH, HAXOUTH (DOPMYIIBI,
CBSI3BIBAIOIINE JJAHHYIO (DU3UYECKYIO0 BEITUYHUHY C APYTUMU BEIIMYMHAMU, CTPOUTH
rpauKu U3y4EeHHBIX 3aBUCHMOCTEH (PH3HUYECKUX BEITHUNH

15 XapaKTCpU30BaTh CBOMCTBa TECII, (bHBI/IHCCKI/Ie SABJICHUSA U ITPOUECCCHI, UCTIOJIb3YA




W3y4YCHHBIC 3aKOHBI, ITPU 3TOM JIaBaTh CJIOBECHYIO (JOPMYITHPOBKY 3aKOHA M 3aITUCHIBATH
€ro MaTeMaTH4eCcKoe BEIPAKEHUE

1.6

OOBACHATH (PU3UUECKUE SBICHHUS, TIPOIICCCHI H CBOMCTBA TEII, B TOM YHCJIC U B KOHTEKCTE
CUTYyaIui MPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa: BhISIBISTh IPUIHHHO-CIICICTBEHHBIC
CBSI3U, CTPOUTH O0BSICHEHHUE U3 | - 2 JOTHISCKUX IIaroB ¢ OMopoit Ha 1 - 2 M3ydeHHBIX
CBOMCTBA (DM3MUYECKUX SBIICHUM, (PU3NICCKUX 3aKOHA U 3aKOHOMEPHOCTH

1.7

pelaTh pacyeTHbIC 334a4n B 1 - 2 1eHCTBUS, UCIIOJIB3Ys 3aKOHBI U POPMYIIHI,
CBsI3BIBAIONIME (PH3MUECKUE BEIMYMHBL: HA OCHOBE aHAJIN3a YCIOBHUS 3a]]a4y 3allUChIBATh
KPaTKOE YCIOBHE, MOJICTABIATH (PU3NYCCKUE BETUYUHBI B (DOPMYIIBI M TPOBOJIUTH
pacdeTsl, HaXOAUTh CIIPABOYHBIC JaHHBIC, HEOOXOIMMEIE IS PEIICHUS 3a/1a4, OIICHUBATh
PEATUCTUYHOCTD MOTyUYEHHON (PU3UYECKON BEITHYUHBI

1.8

pacro3HaBath MPoOJIEMbI, KOTOPBIC MOXKHO PEIIUTH MTPU TTOMOIIH (PU3UIECKUX METOJIOB,
B OMHMCAaHUH MCCIIEIOBAHUS BBIACIATEH IIPOBEPSEMOE MTPEINONI0KEeHNE (THIIOTE3Y),
pasIuyYaTh ¥ MHTEPIPETHPOBATH TIOMYYSHHBIN PE3yNIbTaT, HAXOIUTh OIIUOKHU B XOJIC
OIIBITA, AENATh BBEIBOJBI 10 €r0 PE3yJbTaTaM

1.9

MPOBOJIUTH OIBITHI TI0 HAOIIOJICHUIO (DU3MUECKUX SIBICHHN WU (PU3HMYECKUX CBOWCTB TEIN:
(hopMyIMpoBaTH MPOBEPSIEMBIC MTPEIITONIOKEHUS, COOUPATh YCTAHOBKY U3
NPE/NIOKEHHOTO 000PYI0BaHMS, 3aIIMCHIBATH X0l OIBITA U (POPMYIIMPOBATH BHIBOJIBI

1.10

BBITIOJTHSITD MIPSIMBIE U3MEPEHUS C UCITOJIb30BAHUEM aHAIOTOBBIX U MU(POBBIX MPHOOPOB,
3aMKCHIBATh MMOKA3aHUs MPUOOPOB C YYETOM 3aaHHOH a0COIOTHON OTPEITHOCTH
H3MEpPEHUN
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MIPOBOJIUTH UCCIICAOBAHUE 3aBUCHMOCTH OJHOM (PH3UUECKOI BETMYHHEI OT JPYTOi ¢
WCTIOJIb30BaHUEM IPSIMBIX W3MEPEHHI, YIaCTBOBATh B INTAHUPOBAHIH YI€OHOTO
WCCIIEIOBAHNS, COOMPATh YCTAHOBKY M BBITIONHATH H3MEPEHUS, CIeIysl MPEATIOKEHHOMY
TUTaHy, (QUKCUPOBATH PE3YIbTATHI MOJTYYCHHON 3aBUCUMOCTH (DU3HMUYSCKUX BEITUYUH B
BUJIC MPEIIOKEHHBIX TaOJIUI] U TPpa(UKOB, 1e1aTh BEIBOJIBI IO PE3yIbTaTaM
WCCIIEIOBAHUSA

1.12

MIPOBOJIUTH KOCBEHHBIC H3MEPEHUS (PU3NICCKUX BEIMYHH, CIICYS IPEI0KCHHOM
WHCTPYKIUH: TIPH BBHITTOTHEHUH U3MEPEHH COOMPATh IKCIIEPUMEHTAFHYIO YCTAHOBKY H
BBIUMCIISITh 3HAYEHHE NCKOMOW BEITMYUHBI

1.13

cOOJTFOIaTh TpaBUiIa TEXHUKH 0€30MacHOCTH MpH padoTe ¢ J1aDopaTOPHBIM
obopymoBaHUEM

1.14

YKa3bIBaTh MPUHLUIIGI I€HCTBUS MPUOOPOB M TEXHUUECKUX YCTPOUCTB, XapaKTepH30BaTh
NPUHLUIEI AEHCTBUS U3yYSHHBIX TPHOOPOB U TEXHUUECKHUX YCTPOUCTB C MTOMOIIBIO X
OIMCaHMS, UCIIONIB3YS 3HAHUS O CBOMCTBAX (PM3MYECKUX SBICHUH M HEOOXOANMBIE
(u3nveckre 3aKOHBI M 3aKOHOMEPHOCTH

1.15

NPUBOJIUTH IPUMEPHI (HAXOAUTH HHOOPMAIIHIO O TIpUMEpax) MPaKTHIECKOTO
UCIIOJIb30BaHMs (PU3UUECKUX 3HAHUHN B TOBCEJHEBHOM )KU3HU TSl 00eCTIeUeHUs
0e3omacHOCTH MpH 00paLIeHUH ¢ TPUOOPaMH U TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHUS 37JOPOBbSI U COOIOIEHHUSI HOPM DKOJIOTHYECKOTO MTOBEICHHUS B OKPY KaIOIIeH
cpene

1.16

OCYIIECTBIATH OTOOP UCTOYHUKOB MH(GOPMAITUH B ceTH MIHTEpPHET B COOTBETCTBUM C
3a/IaHHBIM [TOMCKOBBIM 3aIpOCOM, Ha OCHOBE MMEIOLIUXCSI 3HAHUHN M ITyTeM CpaBHEHUS
Pa3TUYHBIX UCTOYHHUKOB BHIICIATh HH(OPMAIUIO, KOTOPAs ABJISICTCS IPOTHBOPEUUBOM
WJIH MOET OBITh HEJIOCTOBEPHOM

1.17

MCTIOJIB30BaTh MPH BBHITIOTHEHUN yUeOHBIX 3aJaHI HAyYHO-TIOMYJISIPHYIO JIUTEPATypy
(hU3HUECKOTO COMIePIKaHus, CIIPAaBOYHBIC MaTepHAIIb, PECypChl ceTu VIHTEepHeT, BIaJeTh
preMaMu KOHCIIEKTHUPOBAHUS TEKCTa, MPeoOpa3oBaHus HHGOPMAITUK U3 OJTHON
3HAKOBOU CUCTEMBI B JIPYTYIO

1.18

co3l1aBaTh COOCTBEHHBIE KpaTKHE MMCbMEHHBIE U YCTHBIE COOOIICHUS Ha OCHOBE 2 - 3
WUCTOYHUKOB HHPOpMAITUH (HU3NIECKOTO COJEPKAHUS, B TOM YHCIIE ITyOINIHO JIeNaTh
KpaTKHe COOOIICHHS O Pe3yIbTaTax MPOEKTOB MIIH yUeOHBIX NCCIIEOBAHUH, IPH 3TOM
IrpaMOTHO MCTIONB30BaTh H3Y4YEHHBIN MOHATHIHBIN anmapat Kypca (Gu3nKy,
COIPOBOXK/IATh BBICTYMJICHHUE MIPE3CHTALUEH

1.19

IIPpU BBITIOJTHCHUN y‘lC6HBIX MMPOCKTOB U I/ICCJ'IGI[OB&HI/Iﬁ pacnpeaciiaTb 00513aHHOCTH B




TPYIIE B COOTBETCTBHHM C ITOCTABICHHBIMHU 3a/1adaMH, CIICTUTE 32 BEITIOJTHEHUEM TUTaHA
JIEHCTBHMN, aZIcKBAaTHO OIICHUBATh COOCTBEHHBIN BKJIAJ B JEATEIHHOCTD TPYIITIHI,
BEICTpaUBaTh KOMMYHHKATHBHOE B3aUMO/ICHCTBHE, YUUTHIBAS MHCHHUE OKPYKAFOIIUX

IIpoBepsiemble 3j1eMeHTHI coaep:kanus (7 Kiacc)

Kon Kon anemenTa IIpoBepsieMble 31eMEHTHI COJePKAHUS
pa3jiena
1 OU3UKA U EE POJIb B IIO3HAHNM OKPYKAIOUIEI'O MUPA
1.1 ®dwusnka - HayKa o mpupoze. SBnenus npupoasl. PU3NUECKUE SIBICHUS:
MEXaHHUYECKHE, TEIUIOBBIE, IEKTPUIECKUE, MArHUTHBIE, CBETOBBIE, 3BYKOBBIC
1.2 dusnueckre BeIMUnHbL. M3Mepenne Gu3ndyeckux BelnyuH. Ousnueckue
npu6opsl. [TorpemHocTs n3MepeHui. MexIyHapoaHas CUCTeMa e TUHHIL
1.3 EcTtecTBeHHO-HAy4YHBI METO/] IO3HAHUS: HAOIIOICHNE, TOCTAHOBKA HAYIHOTO
BOIIPOCA, BBIIBU)KEHUE THIIOTE3, SKCIIEPUMEHT TI0 POBEPKE THIIOTE3,
00BbsicHeHHE HaOMI0JaeMOT0 SIBJICHUS
14 Onucanne GU3MYSCKUX SIBJICHHUIA C IOMOIIBIO MOIEICH
1.5 [IpakTnyeckue paboThI:
H3mMepenue paccTosiHUH.
Uzmepenune o0beMa >KUAKOCTH U TBEPIIOTO Tela.
Omnpenesnenne pa3MepoB MaJlbIX TEl.
W3mepenne teMnepaTypsl Py MOMOIIH KUAKOCTHOT'O TEPMOMETPA U JaTIHKa
TEMIEPaTypHI
2 IMEPBOHAYAJIbHBIE CBEJIEHMA O CTPOEHUU BEHIECTBA
2.1 CrpoeHue BelecTBa: aTOMbI X MOJIEKYJIBL, UX pa3Mepbl. OTbITHI,
JIOKa3bIBAIOIIME JUCKPETHOE CTPOCHHUE BEIIECTBA
2.2 JBmxenne yacturl BemecTBa. CBsI3b CKOPOCTH ABIKEHUS YACTHI] C
Temreparypoid. bpoyHoBckoe aBmkeHue, T Py3us
2.3 B3aumopeiicTBrue 9acTuIl BeImecTBa: MPUTHKEHNE M OTTaTKUBaHUE
2.4 ArperaTHble COCTOSIHUS BELIECTBA: CTPOCHUE ra30B, )KUAKOCTEH U TBEPIBIX
(kpucTammnyeckux) Tea. B3anMocBs3p Mex Iy CBOMCTBAMH BEIIECTB B PA3HBIX
arperaTHeIX COCTOSHUSAX M UX aTOMHO-MOJIEKYJISIPHBIM CTPOSHHEM
2.5 OcoOEHHOCTH arperaTHbIX COCTOSTHUN BOBI
2.6 [IpakTudeckue pabOTHI:
OneHka AuaMeTpa aToMa METOJIOM PSAOB (€ Hcmoib3oBaHueM (Gotorpaduii).
OMBITH 110 HAOTIOEHUIO TEIIIOBOTO PACIIMPEHUS Ta30B.
OnBITH 110 OOHAPYKEHHUIO TEHCTBHUS CUII MOJIEKYJISIPHOTO MIPUTSKEHUS
3 JABWXEHWE U BBAUMOAEUCTBUE TEJI

3.1 MexaHnueckoe IBUKeHUE. PaBHOMEpHOE 1 HEPaBHOMEPHOE ABHKEHUE

3.2 Cxopoctb. CpeqHsisi CKOpOCTh IIPU HEPAaBHOMEPHOM JABMKEHUU. Pacuer myTtu u
BPEMEHH JBIKEHUS

3.3 SIBnenne uHepuuu. 3aKoH HHEpLUHU. B3aumoaeiicTBIe TeN Kak MpUYKHA
U3MEHEHUS CKOPOCTHU JABMXKEHUS Tell. Macca Kak Mepa HHEPTHOCTH TeJa

3.4 [InotHOCTH BemecTBa. CBA3b MIOTHOCTH C KOJTUYECTBOM MOJIEKYII B €JIUHUIIE
o0BbeMa BelecTBa

35 Cuna Kak XapakTepUCTHKa B3aUMOJIEHCTBUS TEN

3.6 Cuna ynpyroctu u 3akoH ['yka. Mi3MepeHue cuiibl ¢ IOMOIIBIO AMHAMOMETpa

3.7 SIBnenue TAroTeHNs U cuia TsokecTH. CHia TSKECTH Ha IpYruX IutaHeTax. Bec
tena. HeBecoMocTh

3.8 Cuna tpenus. TpeHue cKonbXeHUs U TPEHUE MoKosl. TpeHue B Ipupoe u
TEXHHUKE

3.9 CroxkeHue cuil, HalpaBJIeHHBIX IO OJHOW MpsiMoil. PaBHOMEHCTBYIOMAS CHIT




3.10

IIpakTrueckue padoThI

OmnpenesneHue CKOPOCTH paBHOMEPHOI'O IBH)KEHUS (IIAPUKA B )KUAKOCTH,
MOJIEININ 3JIEKTPHUUECKOT0 aBTOMOOWIISI M TaK Aajiee).

Omnpenesnenue cpegHel CKOPOCTH CKOJIBKEHHSI OpycKa MU LIapuKa 110
HAKJIOHHOM IIJIOCKOCTH.

Omnpenesnenne MIOTHOCTH TBEPAOTO Tea.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHus (aedopmariyn)
IIPYKUHBI OT IPUJIOKEHHON CUIIBI.

OmnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUIIBI TPEHUS CKOJIBXKEHHUS OT Beca
TeJa ¥ XapakTepa CONPHUKACAIOMINXCS OBEPXHOCTEH

3.11 dusnYecKue SIBICHUS B IPUPOJIC: TPUMEPDI ABHKCHHS C Pa3THIHBIMU
CKOPOCTSIMH B )KUBOM U HEXKHMBOM MPUPOJIC, IEHCTBUE CUITBI TPSHHUS B TPUPOJIC
U TCXHUKE

3.12 TexHUYEeCKHE YCTPOUCTBA: JMHAMOMETP, ITOAIITHUITHUKH

JIABJIEHME TBEP/bIX TEJI, JKUJIKOCTEN 1 FA30B

4.1

Jasnenne TBepaoro tena. CriocoObl yMEHBIIEHHUS U YBEINICHNS JaBICHUS

4.2

JlaBnenue ra3a. 3aBHCHMOCTD JaBJICHHUS Ta3a OT 00beMa, TeMIEPaTyphI

4.3

Hepeﬂaqa AAaBJICHUA TBCPAbIMU TCJIaMH, J KUAKOCTAMU U ra3aMu. 3akoH
Ilackamns. [TneBMaTudyeCcKue MaIIMHEL

4.4

3aBUCUMOCTH TaBIICHUS XKUAKOCTH OT TITyOHHEI. ['mapocTaTiuaeckuit
napasokc. CooOmiaromuecs: cocyisl. [ mapaBmudeckne MeXaHu3MbI

4.5

At™mocdepa 3emin u atMmocdepHoe AaBieHue. [IprnanHbI cynecTBOBaHUS
BO3AYIIHOK 000moukn 3emin. OnbiT Toppudenn. 3aBUCUMOCTD
aTMOC(EpHOTo JaBJICHUs OT BBICOTHI HAJl yPOBHEM MOPS

4.6

M3mepenne armochepHoro napieHus. [Ipubops! st n3MepeHHst
aTMoc(epHOTo TaBICHUSL

4.7

JleiicTBrE ®KUJIKOCTH U ra3a Ha OTPY>KEHHOE B HUX Teno. BriTasnikuBaromas
(apxumenoBa) cwiia. 3akoH Apxumena

4.8

IlnaBanue ten. Bo3ayxoruiaBaHue

4.9

[IpakTudeckue pabOTHI:

HccnenoBanue 3aBHCUMOCTH Beca Tejia B BOJIE OT 00beMa MOTrpy:KEHHO! B
JKUAKOCTB YaCTH TeJa.

OrnpeneneHre BEITAIKUBAIONIEH CUITBI, IEUCTBYIOLIEH HA TENO, MOrPY>KEHHOE B
SKUJKOCTb.

TIpoBepka HE3aBUCUMOCTH BBITAIKABAIOILIEH CUJIbI, IEUCTBYIOIIEH HA TEJIO B
JKUAKOCTH, OT MaCCHI TeJa.

OnBITHL, AEMOHCTPUPYIOLIKE 3aBUCUMOCTD BBHITATKUBAIOIICH CHJIBI,
JIEHCTBYIOMIEH Ha TEIIO B )KUIKOCTH, OT 00heMa IOTPYKEHHOH B JKHIKOCTh
YaCTH TeNAa U OT TUNIOTHOCTH KHUIKOCTH.

KonctpynpoBanue apeoMerpa Wid KOHCTPYUPOBAHUE JIOAKU U ONPEACICHUE
€€ Ipy30I0IbEMHOCTH

4.10

Odusnueckue SBICHUS B IPUPOJIE: BIUSHUE aTMOCQEPHOTO JIABJICHUS Ha
JKUBOW OpraHu3M, IJIaBaHue pbIo
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TexHudecKue yCTpOUCTBA: COOOIIAONTHAECS COCYIBI, YCTPOHCTBO
BOJIONPOBOJIa, TUAPABIMYECKUHN MPECC, MAaHOMETP, OapoOMeTp, BEICOTOMED,
MOPIIHEBON HACOC, apEOMETP

PABOTA, MOIIIHOCTD, DHEPT A

51 Mexannueckas paborta

5.2 MexaHnnyeckas MOIIIHOCTb

5.3 [IpocTbie MeXaHU3MBI: pbIYar, OJIOK, HAKIIOHHAS TUIOCKOCTh. [IpaBuio
paBHOBECHs phluara

5.4 [IpumeHeHne paBUIa paBHOBECHUS phlyara K OJIOKY

55 "3osoToe npaBuio" MexaHuku. KoaphuimeHT noae3Horo AeiHCTBUS

MCXaHHU3MOB. HpOCTBIe MECXaHU3MBI B 6BITy N TCXHUKE




5.6 IToTentuanpHas JHEPTUH TeJla, TOTHATOTO Haa 3eMIIeh

5.7 Kunernueckas sneprus

5.8 [lomHas Mmexanudeckas SHEPTHsl. 3aKOH W3MEHEHUS i COXPAHEHHUS
MEXaHUYECKON IHEPTUN

59 [IpakTnyeckue paboThI:

Onpenenenne padOTHI CHITBI TPEHHUSI IIPH PABHOMEPHOM JIBIKEHHUH TEJa IO
TOPU30HTAJIBHON TOBEPXHOCTH.

HccnenoBanue ycnoBHil paBHOBECHS pblyara.

N3amepenne KIIJ] HaKIOHHOM MIIOCKOCTH.

N3ydeHue 3aKoHa COXpaHEHUS] MEXaHUYECKOW 3Heprun

5.10 duznveckue IBICH B IPUPOJIE: PHIYard B TEJIE YeIOBEeKa

5.11 TexHMUYECKHE YCTPOMCTBA: phlvar, MOJBMKHBINA 1 HETIOABUKHBIN OJTOKH,
HaKJIOHHAS TJIOCKOCTh, MPOCTHIE MEXaHU3MBI B OBITY

IIpoBepsiemble TPeOOBAHMSA K pe3yJbTaTaM OCBOEHUSI OCHOBHOM
o0pa3oBaTebHOM nMporpammsl (8 kJacc)

Kon
NMPOBEPSIEMOr0
pe3yJjabTarTa

IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

11

HCIIOJIb30BATh IOHATUA

1.2

pas3iinvyaThb ABJICHUA MO0 OIIMCAHUIO UX XaPAKTCPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
ACMOHCTPUPYIOIHUX JaHHOC (1)I/I3I/IIICCKOC SIBJICHUC

1.3

pacro3HaBaTh MPOSIBIICHUE N3YICHHBIX (DM3UYECKUX SIBJICHUN B OKPYIKAIOIIEM MHUPE, B
TOM 4HClie GU3NIECKUE SIBICHUS B IPUPOJIC, TIPU 3TOM MIEPEBOIUTH MPAKTHICCKYIO
3a/1a4y B y4eOHYI0, BBIACIATE CYIIIECTBEHHBIC CBOMCTBA (IIPU3HAKH) (PU3NIECKUX
SIBIICHUI

1.4

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (PU3UUYCCKUE SIBICHUS, UCTIONB3YS (PU3NICCKHE
BEJIMYWHBI, TIPY ONMCAHUH MIPABIIIBHO TPAKTOBATh (PU3NYECKUIT CMBICT UCTIONH3yEMbIX
BEJINYHH, 0003HAYCHUS U CTUHUIBI (QPU3NIECKUX BEJIIMYMH, HAXOJUTh HOPMYJIbI,
CBSI3BIBAIOIIHUEC JAHHYIO (DU3UYECKYIO0 BEITUYHUHY C APYTUMU BEIIMYMHAMU, CTPOUTH
rpauKu U3y4EeHHBIX 3aBUCHMOCTEH (PH3HUYECKUX BEITHUNH

1.5

XapaKTCpU30BaTh CBOMCTBa TECII, (1)H3I/I‘ICCKI/IG SABJICHUSA U MTPOUCCCHI, UCTIOJIb3Y
H3Y4YCHHBIC 3aKOHBI, IIPU 3TOM AaBaThb CJIOBECCHYIO (bOpMy.]'II/IpOBKy 3aKOHa M 3aI1MChIBATh
€TI0 MaTEMAaTUYCCKOEC BEIPAKECHUEC

1.6

O0O0BACHATH (PH3UUECKUE TPOIIECCHI U CBOWMCTBA TEIl, B TOM YUCIIC U B KOHTEKCTE CUTYyaIui
MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISABIISTh IPUINHHO-CIICICTBCHHBIC CBSI3H,
CTPOUTH OOBSICHEHHE U3 | - 2 JIOTUYIECKUX IIaroB ¢ TOMOIIEIO 1 - 2 H3ydeHHBIX CBOHCTBA
(hm3ruecKuX SABICHUH, (PU3NISCKUX 3aKOHA MIIK 3aKOHOMEPHOCTH

1.7

pemarh pacueTHbIE 3a/[auu B 2 - 3 eHCTBHUS, HCIIOIb3Ys 3aKOHBI U (POPMYIIBL,
CBsI3bIBAIONIME (PU3UUCCKUE BETMUMHBI: HA OCHOBE aHAIIN3a YCIIOBHS 3a1aull 3aIUCHIBATh
KPAaTKOE YCIOBHE, BBISBIIATH HEIOCTATOK JIAHHBIX JIJIS PEIICHUS 3a7]auu, BRIOMPATh
3aKOHBI ¥ (HOPMYJIBI, HEOOXOUMEBIE ISl €€ PEIICHUs, TPOBOJIUTh PACUETHl M CPABHUBATH
MOJY4YEeHHOE 3HaUCHHE (PU3MUECKON BEIIMINHBI C N3BECTHBIMH JAHHBIMU

1.8

pacno3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXXHO PCIIUTH IPHU MOMOIIN (1)H3PI‘-I€CKI/IX METOOO0B,
HCIIOJIB3Ys ONIMCAHUC UCCIICA0BaHMs, BBIACIIATE IIPOBEPACMOC IMPEATIOTIOKCHHIE,
OLICHUBATD MPABUJIBHOCTL NOPAJAKA IPOBCACHUA UCCIICAOBAHUA, NCJIaTh BHIBOAbI

1.9

MPOBOJIUTH OIBITHI TI0 HAOIIOJICHUIO (DU3MUECKUX SIBICHHN WU (PU3HYECKUX CBOWCTB TEIN:
(hopMyTHPOBaTh MPOBEPSEMBIE MPEITIOIOKEHUS, COOMPATh YCTAHOBKY U3
MIPEJIOKEHHOTO 000PYIOBaHUS, OMUCHIBATH X0 OMBITa U (DOPMYJIUPOBATH BHIBOIBI

1.10

BBITIOTHSTD MPSIMBIE M3MEPEHUS C HCITOIb30BAHUEM aHAIOTOBBIX TPUOOPOB U TaTYHKOB
(hU3HNYeCKUX BEIWYHH, CPABHUBATH PE3YJIbTAThl H3MEPECHUH C YIeTOM 3aJ]aHHON
a0COIIIOTHOM MOTPELTHOCTH

1.11

MIPOBOIUTE MUCCIIEIOBAHNE 3aBHCHMOCTH OJHON (DM3MUECKON BETUIMHBI OT IPYTOH C




WCTIOJIb30BaHUEM IPSIMBIX W3MEPEHHIA: TUTAHUPOBATH MCCIEA0BaHUE, COONPATh YCTAHOBKY
Y BBITIOJIHATH U3MEPEHUS, CIEAys MPEINIOKEHHOMY TUIaHy, (PUKCUPOBAThH PE3yJIbTaThI
MOJTy4YEeHHON 3aBUCUMOCTH B BUJIC TaOIUI] U TPaUKOB, JIEIaTh BEIBOJIBI IO PE3yIbTaTaM
UCCIICAOBAHUS

1.12

IIPOBOJAUTE KOCBCHHBIC U3MEPCHUSA q)HSI/I‘-IeCKI/IX BCJIIMYUH: INIAHUPOBATH USMEPCHUS,
C06I/IpaTb OKCIICPUMCHTAJIbHYIO YCTAHOBKY, CJIICAYS Hpel[J'IO)KGHHOfI HUHCTPYKIHWHU, U
BBIYHCJIATH 3HAYCHUEC BCIINYHNHBI

1.13

co0JTI0IaTh TpaBUIia TEXHUKH 0€30MaCHOCTH MpU paboTe ¢ 1abopaTOPHBIM
o0opyIoBaHUEM

1.14

XapaKTepU30BaTh MPUHIUIIEI IEHCTBUS H3YYCHHBIX TPUOOPOB U TEXHHUYECKHX YCTPOUCTB
C OITOPO¥ Ha UX OMHCAHUS, HUCIOJIB3YS 3HAHUSI O CBOMCTBAX (DU3MUYECKUX SBICHUHA U
HeoOXoauMbIe (PM3MIECKUE 3aKOHOMEPHOCTH

1.15

pacno3HaBaTh NPOCTHIC TCXHUYCCKUC YCTpOfICTBa " U3MCPUTCIIbHBIC HpI/I60pLI 10 CXEMaM
" CXCMATUYHBIM PUCYHKAM, COCTABJIATH CXCMBbI JICKTPUUICCKUX ueneﬁ C
IMOCJICAOBATCIIbHBIM U IapaJlJICIIbHBIM COCAMHCHUEM 2JIEMEHTOB, pa3jindas YCIOBHBIC
0003HaYEHHUS DJICMEHTOB QJICKTPUYCCKUX enen

1.16

NPUBOJIUTH IPUMEPHI (HAXOAUTH HHOOPMAIIHIO O TIpUMeEpax) MPaKTHIECKOTO
UCIIOJIb30BaHMs (PU3UUECKUX 3HAHUHN B ITOBCETHEBHOM )KHU3HU JIJISI 00CCTICUSHHUS
0e30macHOCTH Y 00paIeHNH ¢ TPUOOPaMH U TEXHUIECKHUMHU yCTPOHUCTBAMM,
COXpaHEHUS 3A0POBbsI U COOJIOACHUS] HOPM SKOJIOTHUECKOTO TIOBEICHHSI B OKPY KAIOIIEH
cpene

1.17

OCYILECTBIISATH MOUCK MH(opMau GU3NUECKOT0 coAepKaHus B ceTu MHTepHeT, Ha
OCHOBE UMEIOLIUXCS 3HAHUM U IIyTeM CpPaBHEHHUS JAOTIOJIHUTEIbHBIX HCTOUHUKOB
BBIICJIATH UH(GOPMALIUIO, KOTOPAs SABJISIETCS IPOTUBOPEUUBOM MIIM MOXKET OBbITH
HEZ0CTOBEPHOH

1.18

MCTIOJIB30BaTh MPH BBHITIOJTHEHUN yUeOHBIX 3aJaHI HAYYHO-TIOMYJISIPHYIO JIUTEPATypy
(bu3HNIecKoro coJiepKaHus, CIIPaBOYHBIC MAaTepHAIIbl, pecypchl ceTr IHTEepHET; BIaieTh
preMaMHu KOHCIIEKTHUPOBaHUS TEKCTa, peoOpa3oBaHus HHGOPMAIUY U3 OJHOM
3HAKOBOU CUCTEMBI B JIPYTYIO

1.19

co3/1aBaTh COOCTBEHHBIE MMCHbMEHHBIE M KPaTKHE YCTHBIE COOOIIEHUs, 00001Ias
MH(QOPMAIUIO U3 HECKOJIBKUX HCTOYHUKOB (PM3HMUYECKOTO COACPKaHUSA, B TOM YHCIIE
MyOJIMYHO MPEICTABIIATh PE3yJIbTaThl IPOSKTHOM MIIM UCCIIEA0BATEIbCKOM e TEIbHOCTH,
IpY 5TOM TPaAaMOTHO MCIOIB30BAaTh U3YUCHHBIN MOHATHIHBIN anmnapat Kypca GU3NKH,
COIPOBOX/IATh BBICTYMJICHHUE MTPE3CHTALUEN

1.20

TIPH BBITIOJTHEHNN y4eOHBIX TIPOEKTOB U UCCIEAOBAaHUHN (PH3HMUECKHUX MPOLIECCOB
pacnpenenaTs 00sS3aHHOCTH B TPYIIIE B COOTBETCTBUU C MTOCTABIICHHBIMU 3a/1a4aMH,
CJICUTD 32 BBHINOJTHEHUEM ILJIaHA ACUCTBUI U KOPPEKTUPOBATH €T0, aJICKBATHO OIICHUBAThH
coOCTBEeHHBIN BKJIAJ B ACSITEIHHOCTh TPYIIIBI, BRICTPAUBaTh KOMMYHHUKAaTHBHOE
B3aMMO/ICHCTBUE, MPOSIBIISIA TOTOBHOCTh pa3pemaTh KOH(INKTHI

IIpoBepsiemble 3j1ieMeHTHI coaep:kanus (8 kiacc)

Kon
pasnena

Koa 3nementa HpOBepﬁeMble 3JIEMEHTDI COACPKaHUA

6

TEIIJIOBBIE ABJIEHUA

6.1 OCHOBHBIE MOJOKEHUS MOJICKYISIPHO-KMHETUUECKONU TEOPUU CTPOCHUS
BelecTa. Macca u pa3mMepsl MOJeKy1. ONBITHL, TOTBEPKAAIOIINE OCHOBHBIC
TIOJIO’KEHUST MOJIEKYIISIPHO-KHHETHIECKON TEOPHH

6.2 Mopnenu TBEpAOTO, XKUAKOTO U Ta3000pa3HOr0 COCTOSHHUN BEIISCTBA.
Kpucrannuaeckue u amopdHbIe Tena

6.3 OO0BsICHEHHE CBOMCTB Ta30B, KUAKOCTEH M TBEPABIX TEI HA OCHOBE
MOJIOKEHUN MOJICKYJISIPHO-KUHETUUECKON Teopuu

6.4 CMmaunBaH¥e W KaTWUIIPHBIC SIBIICHUS

6.5 TemnoBoe pacuIMpeHue U cxKaTue




6.6

Temnepatypa. CBsI3b TEMIIEPATYPHI CO CKOPOCTBHIO TETUIOBOTO JBMXKEHUS
YaCTHII

6.7

BuyTtpennss sneprus. CnocoObl U3MEHEHHUS BHYTPEHHEH SHEPTUu:
TeruIonepesada U COBEPIICHUE paboThI

6.8

BI/I,I[I:I TCIUIONCpCAaYr: TCIUIOMMPOBOJHOCTh, KOHBCKIIUS, U3JIyYCHUC

6.9

KonnuecTBo TemioTel. Y ienpHas TEII0EMKOCTh BEIIECTBA

6.10

TemmooOMeH U TEII0BOE paBHOBECHC. ypaBHGHI/IG TEIIOBOro OamaHca

6.11

IInaBnenue n OTBEPACBAHNC KPUCTANIMYCCKUX BEUICCTB. VnenpHas TemioTa
IJIaBJICHUA

6.12

ITapooOpa3zoBanue u koHaeHcanus. Vcmapenue. Kunenue. Y nenpHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHHUS OT aTMOoc(hepHOro
JaBJICHUS

6.13

BrnaxHocTs BO3myxa

6.14

3Hepr1/1;1 TOILJIMBA. Yneanaﬁ TCIUIOTA CropaHusd

6.15

IIpuntumel paboThl TeTIoBEIX ABuTaTeneir KI1J] TermoBoro asurarers.
TernoBbie ABUTATENN U 3aIIUTA OKPYKAIOIIECH CpeIbl

6.16

3aKoH COXpaHEHUs U MPEeBPAIICHUS YHEPTHH B TEIUIOBBIX MPOIIECccax

6.17

[IpakTudeckue pabOTHI:

OnbITHI 110 OOHAPYKEHHUIO NEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUS.
OnBITHI 110 BRIPANTUBAHUIO KPUCTAJIOB TIOBAPEHHOM COJU HITH caxapa.
OnBITHI 110 HAOIOICHUIO TETIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U
TBEPBIX TEIL.

Ompenaenenne AaBiICHMS BO3AyXa B OAJJIOHE IITIPHIIA.

OnBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb JJABJICHUS BO3/IyXa OT €ro 00beMa U
HarpeBaHUs WIH OXJIAXKICHHUS.

IIpoBepka THITOTE3bl JIMHEWHON 3aBUCUMOCTH JJIHHBI CTOJIOMKA JKUIKOCTH B
TEPMOMETPUIECCKON TPYOKE OT TeMIIEPaTyphl.

HaGnronenue n3MeHeHUs BHYTPSHHEH YJHEPTHU Tella B pe3yJIbTaTe
Teruionepeaady 1 paboThl BHEIIHUX CHIIL.

Hccnenoanue sIBICHHS TEIIOO0OMEHA IIPH CMEITUBAHUN XOJIOTHOM U ropsaeit
BOJIBL.

Onpe/ieneHre KOIU4ecTBa TEIUIOTHI, TOJTyYeHHOTO BOJIOH MPU TeII000MeHe ¢
Harp€TbiM MECTAJINIMYCCKUM HUJIIMHAPOM.

OrnpezeneHue yeapHOM TEIIIOEMKOCTH BelecTBa. MccaeaoBanue mpoiecca
UCIIapeHUsl.

OmnpeneneHre OTHOCUTENBHOM BIQYKHOCTH BO3TyXa.

Omnpenenenre yaenbHON TEIUIOTH TUIaBICHUS JIh/1a

6.18

Du3nveckue SIBICHs B IPUPO/IE: TOBEPXHOCTHOE HATSHKEHHUE W KaMIIJISIPHBIE
SBIICHUS B IPUPOJIE, KPUCTAIUTBI B IpUpoe, n3ydeHne CoHIIa, 3aMep3aHne
BOJIOEMOB, MOPCKHE Opu3bl; 00pa3oBaHKUe POCHI, TYMaHa, WHEsl, CHEra

6.19

TexHUYEeCKHe yCTPOUCTBA: KaMIIISPhI, IPAMEPHI NCTIOIB30BAHUS
KPUCTAJUIOB, JKUIKOCTHBIM TEPMOMETP, NaTIUK TEMIIEPATyPhl, TEPMOC,
CUCTEMa OTOIUICHUS JIOMOB, THTPOMETPHI, ICUXPOMETP, TapoBas TypOuHa,
JIBUTATEh BHYTPEHHETO CTOPAHUS

OJIEKTPUYECKHE 1 MATHUTHBIE ABJIEHUA

7.1 Onektpuzanys Tell. J[Ba poma AIeKTPHIECKUX 3apsIoB

7.2 BsaumogpeiicTBue 3apsokeHHBIX Tell. 3akoH KyroHa (3aBUCHMOCTD CHITBI
B3aMMO/ICHCTBUS 3aPsDKCHHBIX TEJ OT BEIMYMHEI 3aPSJIOB U PACCTOSIHHS
MEXTy TEITaMH)

7.3 DnekTpuyeckoe mosie. HampsbkeHHOCTE aneKkTpruaeckoro mouts. [Tpuniun
CYTICPIIO3UIINY IEKTPUUECKHX TOJIeH (Ha Ka4eCTBEHHOM YPOBHE)

74 Hocwurenu 31eKTpUYecKuX 3apsiioB. DIIEMEHTAPHBINA IICKTPUICCKUN 3apsil.
Crtpoenue aroma. [IpoBOHUKH U TUANEKTPUKH

7.5 3aKOH COXPaHEHUS JEKTPUUECKOTO 3apsaa




7.6

DNeKTpUYECKUil TOK. Y CIIOBHSA CYIIIECTBOBAHHUS IIIEKTPHUECKOTO TOKA.
HcTouHNKY TOCTOSTHHOTO TOKa

7.7

I[eﬁCTBHH DJICKTPUYCCKOI'0 TOKa (TGHHOBOG, XHUMHUYECCKOEC, MaI‘HI/ITHOG).
BHCKTpI/I‘-IeCKI/Iﬁ TOK B XXHUIKOCTAX M ra3ax

7.8

3J'IeKTpI/I‘-IeCKaH OCIIb. Cuna Toka. SHGKTpI/I‘{CCKOC HaIps’KCHUC

7.9

CompoTHBIICHHAE TTPOBOTHUKA. Y IEIHHOE COTIPOTUBIICHHUE BEIIECTBA

7.10

3akon Oma s yyacTka Lenu

7.11

ITocnemoBarensHOE U MAPAIIICITHFHOE COCTMHEHHUE ITPOBOTHUKOB

7.12

PaboTta u MOIIIHOCTH 3eKTpUUecKoro Toka. 3akon Jxoyins-JleHnna

7.13

DIIeKTPUIECKUE TSN U TIOTPEOUTEINH IIEKTPUIECKON SHEPTHH B OBITY.
KopoTkoe 3ambIkanue

7.14

ITocTossnabIe MaruuTel. B3anMonecTBre NOCTOSTHHBIX MAarHUTOB

7.15

MarauTtHoe 1nojie. MarautrHoe mnosie 3eMiId U €ro 3HaueHue I )KU3HU Ha
3emiie

7.16

OneIT Opcrena. MarHuTHOE NoJe NEKTpUIecKoro Toka. [Ipumenenue
3JEKTPOMArHUTOB B TEXHUKE

7.17

JelicTBEe MarHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM. DJIEKTPOBUTATEINb
MOCTOSIHHOT'O TOKa. Mcronb30BaHue 31EKTPOABUTATENCH B TEXHUUECKUX
YCTPOMCTBAxX U Ha TPAHCIIOPTE

7.18

OnsiTel Papajes. SABnenne anexkTpomaranTHoN HHAYKIMY. [IpaBuiio Jlenna

7.19

Onekrporeneparop. CrocoObI MOTYUEHUS ICKTPUIECKON YJHEPTHH.
DNEKTPOCTAHIIMY Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTHH

7.20

IIpakTrueckue pabOTHI:

OnbITHI 10 HAOMIOACHUIO 3JEKTPU3ALIMU TEI HHAYKIUEH U IIpU
CONPUKOCHOBEHUH.

UccnenoBanue aeicTBUS AIEKTPUUECKOTO MOJISI HA IPOBOJHUKY U
JUAJIEKTPUKH.

COopka u poBepKa padoThI AMEKTPUIESCKOHN LETH OCTOSTHHOTO TOKA.
W3mepenne 1 peryianpoBaHue CUIIBI TOKA.

W3mepenne u peryanpoBaHie HAPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHITBI TOKA, HITYIIETO Y€PE3 PE3UCTOP, OT
COIPOTHUBIIEHNSI PE3UCTOPA U HANPSKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBHCUMOCTb IEKTPUIECKOTO COMTPOTHUBICHHUS
MIPOBOJHUKA OT €r0 JJUHBI, IO MOTIEPEYHOT0 CEYeHU U MaTepHara.
[IpoBepka npaBuiia CIOXKEHUS HAPSHKCHUH MPH MOCIEN0BATEIEHOM
COEIMHEHNH JBYX PE3UCTOPOB.

IIpoBepka nmpaBuia I CUIIBI TOKA TIPY TapajIeIbHOM COeTUHEHUT
PE3UCTOPOB.

Omnpenenenue pabOTHI AIEKTPUIECKOr0 TOKA, UIYILIETO Yepe3 Pe3ncTop.
Onpenenenre MOITHOCTH IEKTPUIECKOT0 TOKA, BBIIEISIEMOI Ha PE3UCTOPE.
HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA, HAYIIETO Yepe3 JaMIIOUKy, OT
HanpsDKEHUs Ha Hel.

Onpenenenne KIIJI HarpesaTesns.

HccnenoBanre MarHUTHOTO B3aUMOIEUCTBUS TIOCTOSIHHBIX MarHuTOB.
W3yueHne MarHUTHOTO MOJISI TOCTOSHHBIX MAarHUTOB NIPH UX 00BEIUHEHUH U
paszaeeHu .

HccnenoBanue nefcTBUS SIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnBbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI B3aUMOJIEHCTBHS KaTyIIKH C
TOKOM M MarHuTa OT CHUJIbI TOKa U HAaNPaBJICHUS TOKA B KaTYyIIKE.

N3ydenune nelcTBUS MarHUTHOTO MOJIS HAa IPOBOJHUK C TOKOM.
KoncrpynpoBanue u u3yueHue paboThl JJIEKTPOABUTATEIS.

M3mepenue KIIJ snekTpoaBUraTeIbHOM yCTAaHOBKHU.

OMNBITHI IO UCCIIEAOBAHMIO SIBICHUS SIEKTPOMArHUTHOW MHIYKINU:
UCCJICIOBAHNE U3MEHEHUH 3HAUCHUS Y HAIIPABJICHUS] HHAYKIIMOHHOTO TOKa

7.21

dusndeckue SABICHUS B MIPpUPOAEL: DJICKTPUICCKUC ABJICHUA B aTMOC(l)CpG,




3IEKTPUIECTBO JKMBBIX OPraHU3MOB, MATHUTHOE TI0JI€ 3eMITH, Tperd
MOJIFOCOB, POJIb MATHUTHOTO TIOJIST JUISI KU3HU Ha 3eMJle, MOJIIPHOE CHsTHHE

7.22 TexHUYeCcKUe yCTPOUCTBA: IEKTPOCKOI, aMIIEPMETP, BOJIbTMETP, PEOCTaT,
CYETYHK DIICKTPUIECKOW SHEPTUH, DIIEKTPOOCBETHTENLHBIE PHOOPHI,
HarpeBaTelbHBIE dJIEKTPOTIPUOOPHI (IPUMEPHI), IIEKTPUICCKHE
MPEIOXPAHUTENH, JIEKTPOMATHUT, 3JCKTPOABUTaTENb TOCTOSIHHOTO TOKA,
TeHepaTop IMOCTOSHHOTO TOKa

IIpoBepsiemble TPpeOOBAHUS K pe3yJbTaTaM OCBOEHUSI OCHOBHOM
o0pa3oBaTebHOM Mporpammsl (9 kJacc)

Kon
NMPoBePsIEMOro
pe3yjabTara

IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOI 00pa3oBaTe/IbHOI
NporpaMMbl OCHOBHOTO 00111er0 00pa3oBaHusI

11

HCIIOJIB30BaTh U3YYCHHBIC ITIOHATHUA

1.2

pa3nuyaTh SBJICHUS MO OMUCAHUIO WX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIIHUX JTAaHHOE (U3UIECKOE SBICHUEC

1.3

pacmo3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3UUCCKUX SBIICHUHN B OKPYKAIOIIEM MUPE, B
TOM 4HClie GU3NIECKUE SIBICHUS B IPUPOJIC, TIPU 3TOM MIEPEBOIUTH MPAKTHICCKYIO
3a/1a9y B Y4eOHYI0, BBIICISTH CYIIICCTBEHHBIC CBOMCTBA (TIPH3HAKH) (DH3MICCKUX
SIBJICHUU

1.4

OIMCHIBATH U3YUEHHBIC CBOWCTBA TEJ U (PU3HUYECCKUE SIBICHHS, UCIIONB3Ys (U3NICCKUE
BEJIMYWHBI, TIPY ONMCAHUH MIPABIIIBHO TPAKTOBATh (PU3NYECKUIT CMBICT UCTIONH3yEMbIX
BEJIMYWH, 0003HAYCHHS U €IUHUIIBI (PU3NMUYSCKUX BEIMYUH, HAXOAUTH (DOPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO0 BETUYHUHY C APYTUMU BEIMYMHAMU, CTPOUTH
rpauKu H3y4EeHHBIX 3aBUCHMOCTEH (PH3HMUYECKUX BEITHUNH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, GPU3NUYECCKHE SIBICHUS U TPOIECCHI, UCIOIB3YS
W3y4YCHHBIC 3aKOHBI, ITPU 3TOM JIaBaTh CJIOBECHYIO (JOPMYITHPOBKY 3aKOHA M 3aITUCHIBATH
€ro MaTeMaTH4eCcKoe BEIPAKEHUE

1.6

O0O0BACHATH (PH3UUECKHE TPOIIECCHI U CBOWMCTBA TEIl, B TOM YUCIIC U B KOHTEKCTE CUTYyaIui
MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTEPa: BBIABIIATH MPUIHMHHO-CIIC/ICTBCHHEIE CBSI3H,
CTPOUTH O0BCHEHHUE U3 2 - 3 JTOTMYECKUX IIaroB C MIOMOMIBIO 2 - 3 H3YYCHHBIX CBOMCTBA
(hu3ruecKuX SABICHUM, (PU3NICCKUX 3aKOHA WIIK 3aKOHOMEPHOCTH

1.7

permaTh pacyeTHBIC 3a/1a4uH (OIUPAIOIIHNECS Ha CUCTEMY U3 2 - 3 YpaBHEHHA ), UCTIONIB3YS
3aKOHBI B (DOPMYIIBI, CBS3BIBAIONINE (DH3MUSCKUE BEIIMYMHEI: HA OCHOBE aHAJIN3a YCIOBUS
3aJla4y¥ 3aMKChIBaTh KPATKOE YCIOBUE, BBISBIATH HEJOCTAIOIINE HITH H30BITOYHBIC
JIAaHHBIC, BBIOMPATh 3aKOHBI U POPMYIIBI, HEOOXOAUMBIE JIJIsl PELICHUS, IPOBOIUTD
pacyeThl U ONIEHUBATh PEAMCTUYHOCTD MOyUYEHHOT'0 3HAYCHUS (DU3HMUECKON BETHMYNHBI

1.8

pacro3HaBath MPoOIIEMbI, KOTOPBIC MOXKHO PEIIUTH MTPU TTOMOIIH (PU3UIECKUX METOJIOB,
WCTIOJIB3YsI ONIMCAHNE UCCIIEOBAHUS, BBIACIATE IIPOBEPSEMOE MTPEITOI0KEHHE,
OIICHUBATh IIPABIWIBHOCTh OPSIKA MPOBEACHUS UCCICAOBAHUS, 1eTIaTh BBIBOIBI,
WHTEPIPETUPOBATEH PE3YIbTATHI HAOIIOJCHUN U OIBITOB

1.9

MIPOBOJIUTH OTIBITHI 110 HAOIFOACHUIO (DU3MUYECKUX SBICHHUN WK (DU3MYECKUX CBOMCTB TEI:
CaMOCTOSTEIHLHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO Habopa 000pyI0BaHus,
OTIMCHIBATh X0/ OIBITA M €TO PEe3yIbTAThI, (POPMYIUPOBATH BHIBOBI

1.10

MIPOBOJIUTH TPY HEOOXOAUMOCTH CEPHUIO MIPSIMBIX U3MEPESHHM, OIIPEEIIsisl CpeIHEee
3HaYCHHUE U3MEPACMON BEIMUUHBI ((POKYCHOE PacCTOSIHUE COOUPAIOIICH JINH3bI),
000CHOBBIBaTh BEIOOP CII0C00a N3MEpeHHs (M3MEPUTEIBHOIO IIPHOOPa)

111

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTEH (DU3MUSCKUX BETUYMH C HCITOJIE30BAHUEM
MIPSIMBIX U3MEPEHHI: TUTAaHWPOBAThH UCCIEAOBAaHUE, CAMOCTOSITEILHO COOMPATh
YCTaHOBKY, (DMKCUPOBATH PE3yNbTAThl MOTYYCHHON 3aBUCUMOCTH (PU3MYECKUX BETHYHH B
BUJIC TaOJIUIl ¥ TpaUKOB, AETaTh BEIBOJII 10 PE3yJIbTaTaM UCCIICIOBAHUS

1.12

IIPOBOJUTE KOCBCHHBLIC U3MEPCHUSA q)HSI/I‘{eCKI/IX BCJIIMYUH: INIAHUPOBATH USMEPCHUS,
C06I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIIIOJIHATH U3MCPCHUSA, CIICAYS
Hpe,[[.]'[O)KCHHOﬁ HUHCTPYKIHHU, BEIYUCIATH 3HAUYCHUC BEJIMYUHBI U1 aHAJIU3UPOBATH




MOJTyYeHHBIE PE3YNBTATHI C YIETOM 33/IaHHOM MOTPEITHOCTH U3MEPEHUH

1.13

co0JTI0IaTh TpaBMIia TEXHUKU 0€30MaCHOCTH MpU paboTe ¢ 1abopaTOpHBIM
o0opymoBaHUEM

1.14

pa3iuyaTh OCHOBHBIE MPU3HAKN M3YyUEHHBIX (PH3MUECKUX MOJETIel: MaTepruaabHas TOUKa,
a0COJFOTHO TBEPOE TEJI0, TOUCUHBI UCTOYHUK CBETA, JIyd, TOHKAs JIMH34, TUTAHCTapHAs
MOJIeJTh aTOMa, HYKJIOHHAS MOJIEIb aTOMHOTO Siipa

1.15

XapaKTepPU30BaTh MPHUHIIUIIBI JCHCTBHUS U3YYCHHBIX PUOOPOB U TEXHUYSCKUX YCTPOUCTB
C OIIOPO¥ Ha UX OMHCAHUS, HCIOJIB3YS 3HAHUSI O CBOMCTBAX (DM3MUYECKUX SBJICHUH U
He0oOXoauMbIe (PM3MIECKUE 3aKOHOMEPHOCTH

1.16

UCTIOJIB30BaTh CXEMBI M CXEMATUYHBIC PUCYHKH H3YYCHHBIX TEXHUYECKHX YCTPOKCTB,
M3MEPHUTEIHHBIX MPHOOPOB M TEXHOIOTHYECKUX MPOIECCOB IPU PEUICHHH yueOHO-
MPAKTHYECKUX 3a/1a4, ONITUIECKHE CXEMBI JIJIsl IIOCTPOCHUS N300pakeHNH B TNIOCKOM
3epKaie ¥ cOOMparoIei JTUH3e

1.17

NPUBOJIUTH IPUMEPHI (HAXOAUTH HHOOPMAIIHIO O TIpUMEpax) MPaKTHIECKOTO
UCTIOJIb30BaHMs (PU3UUECKUX 3HAHUHN B ITOBCETHEBHOM )KHU3HU JIJISI 00ECTICUCHHUS
0e30MmacHOCTH pY OOPAIICHUH C IPUOOPAMH U TEXHUYESCKUMHU YCTPOHCTBAMH,
COXPaHEHUS 37J0OPOBbSI U COOIOIEHUST HOPM DKOJIOTHYECKOTO MTOBEICHHUS B OKPY KaIOIIeH
cpene

1.18

OCYIIECTBIATH MOUCK HHPOpMauu GU3NIECKOT0 coJiepKaHus B ceTu MHTEpHeT,
CaMOCTOSITENTFHO (hOPMYTUPYS IIOMCKOBBIN 3aIIPOC, HAXOIUTH IyTH OTMpeeTICHIUS
JIOCTOBEPHOCTH IOJTyYSCHHOH WHPOPMAIIUK HA OCHOBE UMEIOIINXCS 3HAHUN U
JIOTIOTHUTENBHBIX UICTOYHUKOB

1.19

MCTIOJIb30BaTh MPH BBHITIOTHEHUN yUeOHBIX 3aJaHI HAYYHO-TIOMYJISIPHYIO JTUTEPATypy
(hU3MUECKOTO COMIePIKaHus, CIPAaBOYHBIC MaTepHUAIIBI, pecypchl cetu MHTepHeT; BiaieTsh
preMaMu KOHCIIEKTUPOBaHUS TEKCTa, PeoOpa3oBaHus WHGOPMAITUH U3 OJTHON
3HAKOBOU CUCTEMBI B JIPYTYIO

1.20

C03/1aBaTh COOCTBEHHBIC MUCEMEHHBIC U YCTHBIE COOOIICHUS HA OCHOBE MH(OPMAITIH U3
HECKOJBKMX HCTOYHUKOB (PM3HUYECKOTO COJICPIKAHHUS, IyOITHMIHO MPEICTABISATh
pe3yabTaThl IPOSKTHOHN MITH MCCIIEN0BATENIbCKOM IEATENIbHOCTH, TIPY 3TOM IPaMOTHO
UCTIOJB30BaTh U3YUYCHHBIN MOHITHHHBIN anmapat U3y4aeMoro pasjena pu3uku u
COIPOBOX/IATh BHICTYIICHHUE MTPE3CHTANUEH C YI€TOM OCOOCHHOCTEH ayIUTOPUH
CBEPCTHHKOB
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IIPpU BBITIOJTHCHUN y‘le6HBIX MMPOCKTOB U I/ICCJ'IGI[OB&HI/Iﬁ (1)I/I3I/IIIGCKI/IX mponcccoB
pacnpeaciaiaTb 0053aHHOCTH B T'pymnme B COOTBETCTBUU C IMTOCTaBJICHHBIMH 3agad4aMU,
CIIeIUTH 32 BHITIOJHEHUEM IUIaHA ICUCTBHUI 1 KOPpPEKTHUPOBATE €T0, aICKBATHO OLICHUBATH
COOCTBEHHBIH BKJIa[ B ACATCIIbHOCTD I'PYIIIIbI, BEICTPAUBATh KOMMYHUKATUBHOC
BBaHMOHCﬁCTBHe, IMPOABJIAA TOTOBHOCTD pa3peilaTh KOH(l)J'H/IKTBI

IIpoBepsiemble j1eMeHThI coaep:xkaHus (9 KJacc)

Kon
pasneia

Kon anemenra IIpoBepsieMble 3/1eMEHTHI COEPKAHUS

8

MEXAHWYECKUE ABJIEHUA

8.1 MexaHn4ecKkoe JBHI)XCHHUC. MaTepI/IaJ'IBHaSI Touka. Cucrema orcuera

8.2 OTHOCHUTEILHOCTh MEXAaHUYECKOT'O JIBUKEHUS

8.3 PaBHOMEpHOE NPSAMOJUHEHHOE IBUKCHHE

8.4 HepasnomepHoe npsimonuneiiHoe aApmxkenue. CpeaHsis 1 MTHOBEHHAS
CKOPOCTb T€Jia PU HEPABHOMEPHOM JBIKCHUU

8.5 Yckopenue. PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE IBUKEHUE

8.6 CsoOoanoe nagenue. OneITel ['anunes

8.7 PaBHOMEpHOE NBMKEHHE TIO OKPYKHOCTH. [lepron n gactora oGpameHus.
Jluneitnas u yrioast ckopocTH. LleHTpocTpeMuTeIsHOE YCKOPEHHE

8.8 ITepesiii 3akoH HeroToHA

8.9 Bropoii 3akon Hetotona




8.10

Tperuii 3akon HeroToHa

8.11 [IpuHUIMI Cynepno3uLuu CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: CUlia TPSHUS CKOJIBKEHHUS, CUIa TPEHUS TTOKOS, IPYTUE BUIIBI
TpeHUs

8.14 Cuna TsDKECTH M 3aKOH BCEMUPHOTO TATOTEHHA. Y CKOpEHHE CBOOOAHOTO
naicHus

8.15 JBmwxkenune mranet Bokpyr Comaria. [lepas kocMu4ecKas CKOPOCTb.
HesecomocTs 1 neperpy3ku

8.16 PaBHOBecue MarepHaabHOU TOYKH. AOCOIOTHO TBEPIOE TEIIO

8.17 PaBHOBecue TBepIOro TeNa ¢ 3aKPEIUICHHON OChIO BpalleHusl. MOMEHT CHITBI.
IlenTp TsKECTH

8.18 Nmvnynse Tena. U3menenne umiynbca. UMIynbe CUITbI

8.19 3aKOH COXPaHEHUS UMITYJIbCa

8.20 PeakTuBHOE NBHIKCHHUE

8.21 Mexannueckast paboTa ¥ MOIIHOCTb

8.22 Pabota cun TspkecTH, ynpyrocTtH, TpeHus. CBsA3b SJHEPrUH U paboThI

8.23 [ToTeHuManbHAsE SHEPTHUS TEjIA, MOIHATOrO HaJ MOBEPXHOCTHIO 3eMITH

8.24 TToTeHuumanpHast JHEPTUs CKATON MPYKUHBI

8.25 Kunernueckas sHeprus. Teopema 0 KHHETHUCCKON SHEPTHUH

8.26 3aKOH COXPAaHEHUSI MEXaHUUECKON 3HEPTruu

8.27 [IpakTryeckue paboThI:
OmnpeneneHue CpeiHel CKOPOCTH CKOJIBKECHUS OpyCKa WM JIBYKCHHUS IIapHKa
10 HAKJIOHHOH IUIOCKOCTH.
OnpeesieHue YCKOPESHUS TeNa IPU PaBHOYCKOPEHHOM JIBHXKEHHUH TIO
HAKJIOHHOM MJIOCKOCTH.
HUccnenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHU
NPY paBHOYCKOPEHHOM JIBIKCHUU 03 Ha4allbHOH CKOPOCTH.
[TpoBepka TMNOTE3bI: €CIIM IPH PABHOYCKOPEHHOM JIBIDKCHUH 0€3 HayaIbHOM
CKOPOCTH ITyTH OTHOCSITCSI KaK PsiJi HEUETHBIX YHCEIl, TO COOTBETCTBYIOLINE
MPOMEXYTKH BPEMEHH OJMHAKOBEI.
HUccnenoBanne 3aBUCUMOCTH CHITBI TPEHUS CKOJILKEHUS OT CHIIBI
HOPMAJIBHOTO JIABJICHHS.
Onpenenenne K03 duIreHTa TPSHUsI CKOIBKEHUS.
Omnpenenenre >KeCTKOCTH MPY>KUHBI.
Onpenesnenne paboThl CUITBI TPEHHS TIPU PABHOMEPHOM JIBUYKCHUH TEJa 110
TOPU30HTAJIBHON TTOBEPXHOCTH.
Ompenenenne pabOTHI CHIIBI YIIPYTOCTH TIPH MTOTBEME Tpy3a ¢
UCIIOJIb30BAaHUEM HETIOJIBHYKHOTO U MOJIBHYKHOTO OJIOKOB

8.28 Odusnueckye SBICHUS B IPUPOJIE: IPWINBBI U OTIUBBI, TBHKECHHE TUIAHET
ColTHEeYHOW CHCTEMBI, PEaKTUBHOE JIBUKEHUE KHUBBIX OPTaHIU3MOB

8.29 TeXHHUECKHE YCTPOHCTBA: CITUAOMETP, JATUUKH TIONOXKCHHS, PACCTOSTHUS U

YCKOpEHUS, paKeThl

MEXAHUYECKHME KOJIEBAHUA U BOJIHBI

9.1 Konebarenpaoe nemkeHne. OCHOBHBIC XapaKTEPUCTUKH KOJIeOaHUN: TIEPHO]I,
4acTOTa, aMILUIATY 1A

9.2 Marematuueckuii U IpyKUHHBIN MasTHUKU. [IpeBpallieHre SHepruu npu
KoJ1e0aTelbHOM JBHKCHUN

9.3 3aryxatontue KoeOanus. BeraykaeHHbIe KoeOanus. Pezonanc

94 Mexannyeckue BonHbl. CBONCTBA MexaHUYeCKUX BOJH. [IpononsHbIe U
MOTIEPEYHbIC BOJHEL. J[JTMHA BOJIHBI M CKOPOCTh €€ PacIPOCTPaHCHUS.
MexaHn4yecKue BOJTHBI B TBEPAOM Telie, CEHCMUYECKHE BOTHBI

95 3ByK. '/poMKoCTh 1 BBICOTa 3ByKa. OTpaskeHUE 3ByKa




9.6 WHppa3ByK U yIbTpa3ByK
9.7 [IpakTryeckue paboThI:
OmnpenesneHne YacTOTHI U IEpHOa KoJeOaHUH MaTeMaTHIeCKOTr0 MasiTHUKA.
OrmnpejiesieHre YacTOThI U TIEpHO/Ia KoJeOaHH IPYKUHHOTO MasITHUKA
HUccnenoBanne 3aBUCUMOCTH MIEpUOJIa KOJIEOAHNUH TOIBEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
HUccnenoBanne 3aBUCHMOCTH NEPUOJIA KOJICOAHUH IPYKMHHOTO MasTHUKA OT
Macchl Ipy3a.
[IpoBepka He3aBUCUMOCTH TIeproa KoneOaHui rpy3a, HOABEILICHHOTO K HUTH,
OT Macchl Tpy3a U KECTKOCTU NPYXHUHBL. M3MepeHne yckopeHus CBOOOHOTO
naJIcHAs
9.8 dusznyecKue SBICHUS B IPUPOAE: BOCIIPUATHE 3BYKOB KHBOTHBIMH,
3eMIIeTpsICEHUE, CCHCMHYECKIE BOITHBI, I[yHAMH, X0
9.9 TexHHUECKHE YCTPOMCTBA: 9XO0JIOT, UCIIOIB30BAHUE YIBTPA3ByKa B OBITY H
TEXHUKE
10 SJIEKTPOMATHUTHOE MOJIE N 3JIEKTPOMATHUTHBIE BOJIHBI
10.1 DIIeKTPOMArHUTHOE TI0JIe. DIEKTPOMarHuTHEIC BOTHBL CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 31eKTpOMarHUTHBIX BOJIH
10.3 DnekTpoMarauTHas nmpupojaa ceera. CKopocTh cBeTa. BotHOBEIE CBOICTBA
CBETa
10.4 [IpakTudeckue pabOTHI:
WzyueHne CBOHWCTB JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOUIIBHOTO
Tenedona
10.5 du3nUecKue SBICHUS B PUPOJIC: OMOJIOTHIECKOE NCHCTBHE BUIUMOTO,
yIABTPa(HUOIETOBOTO U PEHTTEHOBCKOTO U3ITyUYeHHUH
10.6 TexHUUYECKHE YCTPOICTBA: HCIOIH30BAHUE AIEKTPOMATHUTHBIX BOJIH JUIS
COTOBOM CBA3H
11 CBETOBBIE ABJIEHUA
111 JlyyeBas mozaens cBeTa. ICTOUHMKH cBeTa
11.2 IIpssMonmHEHOE pacIpoCTpaHCHHUE CBETa
11.3 Otpaxkenue cBeta. [Imockoe 3epkano. 3aKOH OTPaKCHHUS CBETa
11.4 IIpenomienne cBera. 3aKoH mpeoMiIeHUs cBeTa. [loaHOe BHyTpeHHEE
OTpaKeHHE CBETa
11.5 Jlumza. Xox mydelt B TrH3E
11.6 Onrtuyeckas cucrema oroarnmnapaTa, MUKPOCKOIA U TEIECKOIa
11.7 I';ma3 xak onTudeckas cucTeMa. bIn30pykKoCTs U TalTbHO30PKOCTh
11.8 Paznoxenune Genoro ceeta B criekTp. OnbiTel HetoToHa. Croxkenue
CTIIEKTPaANILHBIX 1[BETOB. Jlyicriepcus cBera
11.9 [IpakTuyeckue paboThI:
HUccnenoBanne 3aBUCUMOCTH yIiIa OTPayKEHUsI CBETOBOTO JIyda OT yIiia
naIcHUs.
NzyueHne XxapaKTepHCTHK H300paKeHHS IPEMETA B TUNIOCKOM 3epKaie.
HUccnenoBanne 3aBUCUMOCTH yIi1a IPEIOMIICHHS CBETOBOT'O JIy4ya OT yriia
MajIcHUs Ha TpaHUIlEe "BO3MIYX - CTEKIIO".
[TorydeHune u300payKEHU ¢ TOMOIIBIO COOUPAFOIIEH JIMH3bI.
Onpenesnenne GOKyCHOTO PaCCTOSHUS M ONTUYECKOH CHITBI COOMPAOILEH
JIMH3HL.
OMBITHI 1O Pa3I0KEHUIO OENIOr0 CBETA B CIIEKTP.
OMnBITH IO BOCHIPUATHIO [IBETA IIPEAMETOB NPH UX HAOIIOACHUH Yepe3
LBETOBBIC (PUIBTPHI
11.10 ®dusnueckue sBICHUS B mpupoe: 3atMennst Conaia u JIyHEBI, 11BeTa Te,
ONITUYECKHE ABJICHUS B aTMOcdepe (LBeT Heba, pedpakiusl, pagyra, MUPax)




11.11

TexHUYEeCcKHe yCTPOUCTBA: OYKHU, TIEPUCKOTI, (hoTOANIapaT, ONTHYECKUE
CBETOBOJIBI

12

KBAHTOBBIE

SABJIEHUA

12.1

OmnbiTel Pe3epdopaa u mraneTapHas Mojielb atoMa. Mozens atoma bopa

12.2

I/ICHyCKaHI/IC U IIOTJIOIICHUE CBETAa aTOMOM. KsanTtel. JIuneiuaTeie CIICKTPHBI

12.3

PagunoaktuBHOCTE. AJb(a-, OeTa- 1 ramMmma-u3ITydeHHs

12.4

Crtpoenue atoMHoro siapa. HykinoHHas Mozens aToMHOTO sifjpa. M3oTombt

125

P AINO0AKTHUBHLIC TPCBPAILICHUSA. HCpI/IOI[ nojiypacnaaa aTOMHBIX ACP

12.6

SlnepHbie peaknny. 3aKOHBI COXPaHEHUS 3apSII0BOTO U MaCCOBOTO YHICET

12.7

3Hepr1/1;1 CBA3U aTOMHBIX AACP. CBsI3b Macchl OHEPTHUUn

12.8

Peaknnu cunTe3a u genenus saep. Mcrounnku sHeprun COJTHIIA U 3BE3]]

12.9

Snepnas sHepreTuka. [IeficTBre paTnoaKTHBHBIX U3ITyUYCHHUH HA )KUBBIC
OpTaHU3MBI

12.10

[pakTryeckue padoOTHI:

HaGmroienue CIuIomHbIX ¥ JIMHEWYaThIX CIICKTPOB M3y YCHHS.
HccnenoBanne TPEKOB: U3MEPEHUE SHEPTHH YACTHIIBI [0 TOPMO3HOMY ITyTH
(o ororpadusim).

W3mepeHune paaroakTUBHOTO (oHA

12.11

dusnyecKue SBICHHS B IIPUPOJIC: €CTECTBEHHBIN paTuOaKTUBHEIN (OH,
KOCMUYECKHE JIyUYH, PaJUOAKTUBHOE U3ITYUYCHUE IPUPOIHBIX MUHEPATIOB,
JleCTBHUE PAIMOAKTUBHBIX U3IYUYCHUN HA OPTaHU3M YEJIOBEKa

12.12

Texauueckue YCTpOﬁCTBaI CIICKTPOCKOII, I/IH,I[I/IBI/I,[[ya.]'ILHIJﬁ A03UMETpP, KaMepa

Bunscona

IIpoBepsiembie Ha OI'D no pusznke TpedoBaHus
K pe3yJibTaTaM 0CBOEHMSI OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl

OCHOBHOI'0 00111er0 00pa30BaHus

Kon

MPoBEPsAEMOro
TpeOoBaHUs

IIpoBepsieMble TPeOOBaHUSA K MPeIMETHBIM pe3yJibTaTaM 0230BOr0 YPOBHS
OCBOEHUsI OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOI0 001ero

oOpa3zoBanus Ha ocHOBe DPI'OC

1

[Tonumanue ponu GU3MKH B HAYYHOH KapTUHE MHUPA;
c(hOpMHPOBAHHOCTH 0A30BBIX MPEJCTABICHUN O 3aKOHOMEPHOM CBSI3U M TO3HABAEMOCTH
SIBIIEHUI NPUPOJIBI, O POITU SKCIIEPUMEHTA B (U3HKE, O CUCTEMOOOPA3YIOIEH poiu
(U3MKK B pa3BUTHU €CTECTBEHHBIX HAYK, TEXHHKH U TEXHOJIOTHA, 00 SBOIIOIMN
(u3NUecKrX 3HAHUH U UX POJIM B LEJIOCTHOM €CTECTBCHHOHAYYHON KapTHHE MHPA, O
BKJIaJIC POCCUICKHX M 3apyOeKHBIX YUCHBIX-(DU3UKOB B Pa3BUTHE HAYKH, O0bICHCHNE
MIPOIIECCOB OKPYKAIOIIEr0 MHUPA, PA3BUTHE TEXHUKHU M TEXHOJIOTUH

3HaHUs 0 BUJAaX MaTepuH (BEILECTBO U MOJIE), O IBMKEHHH KaK CIIOCO0€E CyLIeCTBOBAHUS
MaTepuH, 00 aTOMHO-MOJICKYJIIPHON TEOPHH CTPOCHUS BEIIECTBA, O (PH3UIECKON
CYIIHOCTH SIBICHUH MPUPO/BI (MEXaHUUECKHX, TETUIOBBIX, YJIEKTPOMATHUTHBIX U
KBaHTOBBIX);

YMEHHE pa3/inyaTh SBJICHHUS 110 OMMCAHHIO UX XapaKTEePHBIX CBOMCTB M HA OCHOBE
OIIBITOB, IEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SIBICHHE;

YMEHHUE Paclo3HaBaTh MPOSBICHUE U3YUYECHHBIX (PU3NUECKUX SBICHUHA B OKpPYXKaIOLIeM
MUpE, BBIIENASA UX CYLIECTBEHHBIE CBOMCTBA (TIPU3HAKH)

Brnagenue ocHOBaMH MOHSITUITHOTO armapaTa U CHMBOJIHYECKOTO SI3bIKa (DU3UKH U
UCTIOJB30BaHKE WX JUIS PEIICHUS YICOHBIX 3a/1a4;

YMEHHUE XapaKTepU30BaTh CBOICTBA Tel, GU3NUECKUE SBIICHUS U MPOIECCHI, HCIIONb3Ys
(hyHIaMEHTAITbHBIE U AMITUPUIECKUE 3aKOHBI

‘VMeHHe OnHChIBATh HU3YUYCHHBIC CBOICTBA TCII U (1)I/I3I/I‘{€CKI/I€ SABJICHUS, UCTIOJIB3YS
(1)I/I3I/I‘-ICCKI/IC BCIIMYHHBI

Bragenre ocHOBaMU METOJIOB HAYYHOTO ITO3HAHUS C YIETOM COOIOACHUS TIPAaBHIT
0e30macHOro TpyIa:




HaOroIeHNe (U3NICCKUX SBJIICHUIA: YMEHHE CAMOCTOSTEIIbHO cOOUPATh
9KCIIEPIMEHTANBHYIO YCTAHOBKY M3 JAHHOTO Habopa 000pYyI0BaHUS MO0 WHCTPYKITUH,
OIIHMCHIBATh X0/ OIBITA U 3aIMCHIBATH €0 PE3YIbTAThI, (DOPMYIUPOBATH BHIBOIBI;
MIPOBEJICHHUE MPSIMBIX U KOCBEHHBIX U3MEPECHUN (PU3NICCKUX BEIIUNYNH: YMCHHE
TUTAHUPOBATh U3MEPEHHSI, CAMOCTOSATEIEHO COOMPATh SKCIIEPHUMEHTAIBHYIO YCTAHOBKY TI0
WHCTPYKITUY, BEIYUCIISITh 3HAUYCHUE BETUYMHBI U aHAJTU3UPOBATH IMOJTYYCHHBIC
PEe3yABTATHI C YUETOM 33JaHHOM MOTPEUTHOCTU PE3YIBTATOB U3MEPEHU;

MIPOBEICHIE HECIIOKHBIX IKCTIEPUMEHTAFHBIX HCCIIEIOBAaHUI; CAMOCTOSITETTFHO
coOMpaTh HKCIEPUMEHTAFHYIO YCTAHOBKY M ITPOBOANTD UCCIIEOBaHNE TI0 MHCTPYKIIUH,
TIPEJICTABIATH TTOTYYCHHBIE 3aBUCHMOCTH (PH3MYECKUX BEITUYMH B BUJIC TAOIUI] H
rpa¥KoOB, yYUTHIBATh MOTPEITHOCTH, JAETATh BEIBOJBI IT0 PE3yNIbTaTaM UCCIIEIOBAHUS

[TonnMaHue XapaKTEPHBIX CBOUCTB (PU3NYCCKUX MOJIeNel (MaTepraibHas TOUKa,
a0COJFOTHO TBEPOE TEII0, MOJICIH CTPOCHHUSI Ta30B, XKUAKOCTEH U TBEPIIBIX TEI,
TUTaHEeTapHAasE MOZIeTh aTOMA, HYKJIOHHASI MOJIENIb aTOMHOTO SIJJpa) U YMEHHE TIPUMEHSTh
UX 7151 00BSICHEHUS (DU3UIECKUX TTPOIICCCOB

YMeHue 00bACHATh PU3NICCKHE MTPOIECCH M CBONCTBA TEJ, B TOM YHCIIE H B KOHTCKCTE
CUTYyaIlil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, B YaCTHOCTH, BBISBIATH TPUIHHHO-
CJICJICTBEHHBIC CBS3U M CTPOUTH OOBSICHEHUE C OMIOPOH HAa W3YYCHHBIC CBOMCTBA
(hu3HUeCKUX SBICHUH, (PU3UMUECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJCITU

YMeHue penrath pacueTHbIC 3a1a4n (Ha 6a3e 2 - 3 ypaBHEHUH ), UCIIONB3YS 3aKOHBI U
(hopMyIIbI, CBS3BIBAIONINE (PU3MUECKUE BEIMYUHBI, B YACTHOCTH, 3aIMCHIBATH KPaTKOE
YCIIOBHUE 32J1a4H, BBISBIIATH HEJOCTAIOIINE JaHHbBIE, BEIOUPATh 3aKOHBI M (HOPMYITHI,
HEOOXOIUMBIE IS €€ PEIICHUs, UCTIOIb30BaTh CIIPABOYHBIEC JAHHBIC, IIPOBOIUTH PACUCTHI
Y OLICHUBATh PEATMCTUYHOCTD MOTYYSHHOTO 3HAYCHUS (PU3NYCCKON BETHYNHBI;, YMEHUE
OTIPEACIIATH PA3MEPHOCTH (PU3UUECKON BEIIMYHMHEI, TOTyYESHHON NIPU PEIICHUH 33]a4H

YMeHue xapaKTepru30BaTh MPUHIUIIBI JEHCTBUA TEXHUIECKIX YCTPONUCTB, B TOM YHCIIE
OBITOBBIX IPUOOPOB, U MTPOMBIIUICHHBIX TEXHOJIOTHYECKUX MPOIIECCOB MO0 UX OMUCAHHUIO,
UCTIONIB3YSI 3HAHUS O CBOMCTBaX (DM3NUECKUX SBICHUIN U HEOOXOAUMBIC (PU3MUECKIE
3aKOHOMEPHOCTH

10

YMeHue UCIONIb30BaTh 3HAHHS O (PU3UYCCKUX SBJICHUSX B MMOBCEIHEBHOM KU3HU IS
oOecrieueHus 0€30MAaCHOCTH MPHU OOPAIICHUH C OBITOBBIMU IPUOOPAMH U TEXHUIESCKHMHU
YCTPONCTBaMU, COXPAHEHHUS 30POBBS U COOIIOACHUS HOPM SKOJIOTHIECKOTO TTOBEACHUS
B OKpY’KaroIleH cpejie; MOHMMaHNue HEOOXOIUMOCTH IPUMEHEHUS TOCTKCHHUH (DU3UKH U
TEXHOJIOTHH JIJISl pAIIHOHATIBHOTO MPUPOIOTIONB30BaHHS

11

OmnbIT IOMCKa, IpeoOpa3oBaHus U NPeACTaBICHUS HH(DOPMAIUU (PU3NIESCKOTO
COJICPKaHUS C UCTIOJB30BaHHEM HH(OPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
YMEHHE OIIEHHNBATh JJOCTOBEPHOCTH IMOIYYCHHON HH(OPMAIH Ha OCHOBE HMEIOITIXCS
3HAHUH U TONOJHUTEIBHBIX HICTOYHUKOB;

YMEHHE UCTIOIb30BaTh IIPH BBHIIOJHCHUH YUEOHBIX 3aJaHUi HAYYHO-TIOMYIISPHYIO
TUTEPATYPY PUINUECKOTO COICPKAHMSI, CIIPABOYHBIC MaTEPHAIbI, PECYpPChI CETH
HuTtepHer;

BJIa/icHHEe 0a30BBIMH HABBIKAMU MIPe00pa3oBaHus HH(POPMAIIUN U3 OJTHOW 3HAKOBOM
CUCTEMBEI B JIPYT'YIO; YMEHHE CO3/1aBaTh COOCTBCHHEIC MMChbMEHHBIE M YCTHBIE COOOIICHUS
Ha OCHOBE MH(POPMAIIUH U3 HECKOJIILKHX UCTOYHUKOB

IlepedyeHb 3J1eMEHTOB coJlepPKaHusA, MpoBepsieMbIX HA OI'D nmo pusuke

Kon IIpoBepsieMblii 3JIeMeHT COdEPKAHUS
1 MEXAHWYECKUE ABJIEHUA
1.1 Mexannueckoe ABmkeHue. MartepuanbHas Touka. Cucrema orcueta. OTHOCUTENBHOCTD
JBIDKEHUS
1.2 PaBHOMEpHOE N HEpaBHOMEpHOE ABMXeHNE. CpenHss ckopocTs. DopMyiia s BBIYUCIECHUS

CpeJHEeNd CKOPOCTH:




1.3

PaBHOMEpHOE MPAMOTMHEHHOE IBMKEHHE. 3aBUCUMOCTh KOOPIAWHATHI Tella OT BPEMEHH B
CITy4ae paBHOMEPHOTO MPSAMOIUHEHHOTO IBIKEHUS:

X(t) = Xo + Vit
T pa(l)I/IKI/I 3aBUCUMOCTHU OT BPEMCHU JIA MPOCKIUN CKOPOCTHU, IPOCKIUU ICPEMCIICHUS, ITYTH,
KOOpAWHATEI TP PAaBHOMCEPHOM HpHMOHHHeﬁHOM JABMKCHUU

1.4

3aBUCUMOCTEH KOOPAMHATHI T€JIa OT BPEMEHH B CITydae PaBHOYCKOPEHHOTO IMPSMOITHHEHHOTO
JABHXXCHMUA:

tz
X(t) = X, +Vp,t +a, o

DopMyIIBI 171 TIPOEKIMH TIEPEMENICHUS, IPOEKIUH CKOPOCTH U MPOCKIMU YCKOPEHHS IIPH
PaBHOYCKOPEHHOM ITPSMOJIMHEHHOM JIBHKECHUH:

t2
S, (1) = Vo, -t +2a, 'E’

v, (t) =v,, +a,-t,
ay(t) = const,
V2><2 - le2 = 2a-xsx-

I'paduky 3aBHCUMOCTH OT BPEMEHH JIJISl POSKITUH YCKOPEHUS, MPOCKIIMU CKOPOCTH, MPOSKITUH
MepeMEIICHMs], KOOPAUHATHI IPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JABUKCHUU

1.5

CrobOoanoe nagenue. @opMyIIsl, OMMCHIBAIOIINE CBOOOIHOE TIAICHHUE TEa 110 BEPTUKATH
(mBYODKEHUE Tea BHU3 WM BBEPX OTHOCUTEILHO MOBEPXHOCTH 3emun). ['padmku 3aBucuMocTH
OT BPEMCHH JIS MPOCSKIIUU YCKOPEHUS, IIPOCKIMH CKOPOCTH U KOOPAUHATHI IPHU CBOOOTHOM
MaJICHUH TeJla 10 BEPTUKAIN

1.6

CKopocTh PaBHOMEPHOTO JBM)KEHHUS TeJla IO OKpY>KHOCTH. HanpaBienue ckopocTy.
dopmyna s BEIYUCICHNSI CKOPOCTH Yepe3 pauyc OKPY>KHOCTH M NEPUO]] 0OpaIleHHS:

27R
V="rom,.
T

LentpoctpemMurensHoe yckopenue. HanpaBieHue HeHTpOCTPEMUTEIBLHOTO YCKOPEHUSL.
®Dopmyna s BEIYUCTICHHS YCKOPEHUS:

1.7

Macca. ITnotHocTh BeniecTBa. @opmyiia /sl BBIYUCIEHUS IITIOTHOCTH:

_n
P7V

1.8

Cuna - BCKTOpHAasA (1)1/131/1qec1<a$[ BenmuuHa. CII0KSHUE CUTT

1.9

SBnenue unepuuu. [leppoiii 3akoH HetoToHa

1.10

Bropoii 3akon HproToHa:

F=m-a

ConHanpaBJIeHHOCTh BEKTOPa YCKOPEHUS TeJla ¥ BEKTOpa CHUIIbI, AEHCTBYIOIIEH Ha TEJI0

111

BzaumogeiictBue Ten. Tpetuit 3akon HeroTona:

— —

F,,=-F

—>1:

1.12

152
TpeHI/Ie TMOKOA U TPCHUC CKOJIBIKCHUS. d)opMyJIa JJIg BBIYUCIICHUS MOAYJIA CUJIbI TPCHUA
CKOJIBXXCHUS:

FTp:u-N

1.13

Hedopmanus tena. Yopyrue u Heynpyrue aedpopmanni. 3akoH ynpyroi nepopmanun (3aK0H




I'yka):

F=k-Al
1.14 Bcemuproe TaTOoTeHNE. 3aKOH BCEMHUPHOTO TATOTEHUS:
F=g.M M

RZ
Cuna TsoxecTH. Y cCKopeHHe CBOOOHOTO MaeHHS.
dopmyna ISt BRIYUCICHUS CUIIBI TSHKECTH BOJIHM3H MOBEPXHOCTH 3€MIIH:
F = mg.
JBmxenne ianet Bokpyr Connua. [lepBas kocMudeckas ckopocTs. HeBecomocTs 1
Heperpysku

1.15 Wmnynbc Tena - BeKTopHas pusndeckas BeINUMHA.
p=mv

Wmnynbc cucTeMsl Te.

N3menenue nmimynbca. UMmysbe cuiibl

1.16 3aKOH COXPAaHEHUS UMITyJIbCa JJI1 3aMKHYTOH CHCTEMBI TEI:
p =myV, + m,V, = const.

PeakTuBHOE JABHKCHHEC

1.17 Mexanndeckas paborta. @opmyra a1 BEIYUCICHNS PaOOThI CHJIBI:

A= Fscosa.
MCXEIHI/ILIGCKaH MOIIIHOCTB:
A
N=2
t

1.18 Kunetndeckast ¥ HoTeHIIHATBHAS YHEPTH.
®dopmyna IS BEIYUCICHHUS] KHHETUYECKON SHEPTUU:

2
Ek:mv
2

TeopeMa 0 KHHETUYECKON SHEPTUH.
®opmyna IS BEIYUCICHHUS TOTEHITHAIBHOM SHEPTHH TeNa, TOJHATOrO Hajl 3eMIIei:

E, =mgh

1.19 MexaHnuyeckas SHEPTHUs:

E=E« +E,.

3aKOH COXpaHEHUsI MEXaHUUECKOH sHeprun. dopmyna Iy 3aK0OHa COXPAHCHUST MEXaHUYECKOH
SHEPTHU B OTCYTCTBUE CHJI TPEHHUS:

E = const.

[IpeBparenne MexaHUIeCKON YHEPTUN TIPU HATWYHUH CHIIBI TPEHUS

1.20 IIpocTeie MexaHn3MEI. "30510TO€ MPaBUI0" MEXaHHUKH.
Peraar. MoMeHT CHIIBIL:

M =FI.
YciioBUe paBHOBECHS pblyara:
M1+M2+...:O.

TToBMKHBIA 1 HENOABYKHBIN OJIOKH.

— A'IOHCBHaﬂ
KIIJI mpocThIX MeXxaHu3MoB, ' = A

aTpavyCHHast

1.21 JlaBiieHue TBEpIOrO Tela.
dopmyiia st BEIYUCICHHUS TaBJICHUS TBEPIOTO Tea:




0 F
S
JaBnenue ra3a. AtmochepHoe TaBieHHE.
lMunpocraTuueckoe qaBiIeHUE BHYTPH KUIKOCTH.

(DopMyJIa AJId BBIYUCIICHUS JaBJICHUSA BHYTPU KUIAKOCTHU:

p =pgh+p,,

1.22

3axoH Ilackans. ['mapaBnndeckuii mpecc

1.23

3akon Apxumena. @opmyria s OMPEASIICHUS BRITAIKABAOIICH CHJIBI, ACHCTBYIOIICH Ha TEIO,
MOTPYKEHHOE B KUAKOCTD WX Ta3:

I:Apx. = pgv .

VYcnosue miaBanus tena. [InaBaHue cy0oB U BO3IyXOIlJIaBaHUE

1.24

Mexannueckue Konebanus. AMIUIUTYJa, IEPUO U YacToTa Konebanuil. @opmyna,

CBSA3BIBAOLIAS YACTOTY U MEpUO Koaebanuit: V= —

T

1.25

MatemMaTHUYECKUI M MPYKUHHBIN MasTHUKHU. [IpeBpaliieHre SHEPruy MpH Kojae0aTeIbHOM
JBUKEHUU

1.26

3aryxatontue Koyedanus. BerHyKaeHHbIe KojieOanus. PezoHanc

1.27

MexaHHYeCKUE BOJIHEL. HpO}_IOJ'H:HBIG 1 NMONCPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTb
pacupoCTpaHCHUA BOJIHBI:

A=Vv-T

1.28

3Byk. ['poMkocTs 1 BeIcOTa 3ByKa. OTpaskeHne 3ByKOBOW BOJHBI HA TPAHULIE IBYX CPE[l.
WHupa3Byk u ynpTpa3zByk

1.29

IIpakTrueckue padoThI

M3Mepenue cpeHeil INIOTHOCTH BEIIECTBA; apXUMEIOBOM CUJIBI; KECTKOCTH MPYKUHBI;
KOA(pPUITUCHTA TPESHUS CKOJBKCHHUS; PA0OTHI CHIIBI TPEHUS, CHUJIbI YIIPYTOCTH; CPETHEH
CKOPOCTH JIBM>KEHHSI OpycKa 10 HAKIIOHHOW TTOCKOCTH; YCKOPEHHsI OpycKa IpH JIBUKEHUH T10
HAKJIOHHOW IIJIOCKOCTH; YaCTOTHI M MepHoa KojaeOaHu MaTeMaTHIeCKOTO MasTHUKA; YaCTOTHI U
MIepHUoIa KOJIeOaH! MPYKHHHOTO MasTHUKA; MOMEHTA CHJIBI, ICHCTBYIOIIETO Ha phIyar; paboThl
CWJIBI YIIPYTOCTH TIPH MOABEME TPy3a C TIOMOIILI0 HEMOIBMKHOTO 0JI0Ka; pabOTHI CHITBI
YOPYTOCTH MIPH MOIBEME TPy3a C MOMOIIBIO TTOABIKHOTO OJI0KA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHITBI OT 00beMa TOTPYKEHHOM YaCcTH Tella ¥ OT
IUIOTHOCTH JKUJIKOCTH; HE3aBUCUMOCTH BBITAIKHUBAIOIICH CHUJIBI OT MAaCChI TEJA; CUIIbI TPEHUS
CKOJIB)KEHUS OT CHIIBI HOPMAJIBHOTO JTABJICHUS U OT POJia TOBEPXHOCTH; CHIIBI YIIPYTOCTH,
BO3HHKAIOIIEH B TIPYKUHE, OT CTETNICHU JIe(OPMAIIUH MIPYKUHBI; YCKOpEHHS OpYCKa OT yria
HAKJIOHA HAMpaBJIIOIIeH; Iepruo/ia (YaCTOThl) KOJICOAHNH HUTSHOTO MasSTHUKA OT JJIMHBI HUTH,
neproa KoeGaHui MPyKHHHOTO MasiTHUKA OT MAcChl TPy3a U )KECTKOCTH MPYKUHEI;
MCCJIEI0BAaHNE HE3aBUCUMOCTH TIEPH0/1a KOJICOAHMI HUTSHOTO MassTHAKA OT MacChl Tpy3a.
IIpoBepka ycnoBusi paBHOBECHSI pblyara

1.30

Ou3nveckue SBICH B IPUPOJIE: IPUMEPHI ABIKEHUS C Pa3IMYHBIMU CKOPOCTSMH B )KHBOH H
HEXUBOHW TPUPOJIE, JCHCTBHE CHIIBI TPEHUS B IPUPOJIE U TEXHUKE, IPUINBHI U OTIINBHI,
nBrKeHue ianeT COMHEYHOU CUCTEMBI, pEaKTUBHOE ABUKCHUE JKUBBIX OPIaHU3MOB, pPhlUaru B
TeJIe YeoBeKa, BIUSHUE aTMOC(HEPHOTO JIABJICHUS Ha )KUBOW OpraHu3M, TUIaBaHHE PhIO,
BOCTIPUSITHE 3BYKOB KHBOTHBIMH, 3€MJIETPSICEHNE, CEICMUYECKIE BOJIHBI, ITyHAMH, 3XO

1.31

TexHU4ecKue yCTpOUCTBA: CIUIOMETP, JATUUKH MOJIOXKEHUS, PACCTOSHUSA U YCKOPEHUS,
JTUHAMOMETp, TIOJIIAITHUKY, PAKETHI, PhIYar, MOJBWKHBINA M HETTOABIKHBINA OJIOKH, HAKJIOHHAS
TUIOCKOCTb, TPOCTBIE MEXAHU3MBI B OBITY, COOOIIAIOIIAECS COCY/ b, yCTPOUCTBO BOAOIPOBO/A,
TUIPABIMYECKUH Mpecc, MAHOMETp, OapoMeTp, BEICOTOMEP, ITOPITHEBOH HACOC, apEOMETP,
9XO0JIOT, HCIIOJIb30BAaHUE YIIFTPa3ByKa B ObITY M TEXHHUKE

TEIIJIOBBIE ABJIEHUA

2.1

OCHOBHBIE TTOJNIOKEHUS MOJIEKYIISIPHO-KHHETHYECKON TEOPHHU CTPOCHHUS BemecTBa. Moaenu
TBEPJIOTO, JKUJIKOTO U Ta3000pa3HOr0 COCTOSHUI BemecTBa. Kpucrammuaeckue u amophHbIe
Tena

2.2

JIBmkeHne gactul BemecTBa. CBSA3b CKOPOCTH IBIKEHUS YACTHI] C TEMITEPATYPOH.




BpoyHoBckoe amkenue, Tuddy3ust

2.3 CMaunBaHNE U KalTWUISPHEIC SBICHUS
2.4 TenmoBoe pacumpeHue u cxaTrue
2.5 TemnoBoe paBHOBECHE
2.6 Brytpennss saeprus. Pabota u Teruionepeaada kak ciocoObl HI3MEHEHHUS! BHYTPEHHEH SHEPTUH
2.7 Bune! Teronepenaun: TeIIONPOBOAHOCTh, KOHBEKIINS, H3ITYICHUE
2.8 Harpepanue u oxnaxjaeHue tes. KonuyuecTBo TEMIOThL. Y IeTbHas TETUIOEMKOCTD:
Q=cm(t: - t1)
2.9 3aKOH COXpaHEHMS PHEPTUH B TEIUIOBBIX MpOIeccax. Y paBHEHHE TEIIOBOTO OaaHca:
Qi1+Q2+..=0
2.10 Hcnapenue u koHeHcanus. V3MeHeHre BHYTPEHHEH YPHEPTHH B TIPOIIECCE UCTIAPEHUS U
KoHAeHcaruu. Kurenue xxuakoctu. Y ienbHas TeIoTa napoo0pa3oBaHus:
L=R
m
211 BnaxxHOCTh BO3IyXa
2.12 [InaBnenune n kpuctawm3anus. Mi3MeHeHre BHyTpEHHEH SHEPTUH MPH IUIABICHUHN U
KpUCTAJUTH3AIMA. Y IeTbHAS TETUIOTA TUTaBICHUS:
m
2.13 BHyTpeHHss 3HEPTUs CrOpaHUs TOILIMBA. Y JeNbHAS TEIUIOTa CrOPaHUs TOTUINBA!
m
2.14 [punnmmer padboTs! TermwmoBbix aeurareneit. KI1/1 teroBoro nuraremns
2.15 [IpakTudeckue pabOTHI
W3mepenue yaenpHON TETIOEMKOCTH METaNTMYECKOTO IIMIIMHAPA; KOJIMYeCTBA TEIUIOTHI,
MOJTy4YEHHOT'O BOJIOM KOMHATHOW TeMIIepaTypbl (PUKCUPOBAHHON MACCHI, B KOTOPYIO OMYIIICH
HarpeTHIi IIITHHAP; KOJTUYECTBA TEIUIOTHI, OTJAHHOTO HArPETHIM HAJIHMHIIPOM, TTIOCIIE OITYCKAHUS
€ro B BOJly KOMHAaTHON TeMIIepaTypbl; OTHOCHUTEIBHOM BIQXKHOCTH BO3yXa; YACIHbHON TETIOTHI
TUTABIICHUS JIbJIA.
HccnenoBanue n3aMeHEHUs TEMITEPATYPhI BOBI TIPU PAa3IIUYHBIX YCIOBHSIX; SBICHUS
TeruIooOMeHa MPH CMEUTNBAHUN XOJIOAHON M TOPSYel BOIBI; MPOIIECca UCTIapeHUS
2.16 ®dusnveckue sBICHYS B IPUPOJIC: TOBEPXHOCTHOE HATSKCHHUE U KATWILISIPHBIC SIBJICHUS B
MIpHUpPO/Ie, KPUCTAIIIBI B ipupoze, n3nydeHne CoHIa, 3aMep3aHne BOJI0EMOB, MOPCKUE OPH3HL;
o0Opa3oBaHHE POCHI, TYMaHa, WHEs, CHEeTa
2.17 TexHUYeCcKHe yCTPOUCTBA: KaTWILISPEI, IPUMEPHI UCTIOIH30BAHHS KPUCTAIIIOB, )KUKOCTHBIH
TEPMOMETP, AATYHK TEMIIEPATyPBI, TEPMOC, CUCTEMA OTOTICHUS IOMOB, THTPOMETPHI,
TICUXPOMETP, TapoBasi TypOWHA, IBUTATEIh BHYTPEHHETO CTOPaHUS
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 OnexTpusanus Tel. J[Ba BUaa 3JICKTPUISCKUX 3apsIioB
3.2 BsaumopeiicTBre 3apsukeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXPaHCHUS EKTPUICCKOTO 3apsiaa
3.4 DnexTpuyeckoe moie. HampspkeHHOCTD anekTpraeckoro moust. [IpuHimn cynepno3urm
3NEKTPUYECKUX TOJICH (Ha KaueCTBEHHOM YPOBHE)
3.5 Hocwurenn anexTpudeckux 3apsinoB. [eiicTBre 2IeKTPHYEcKOro oISl Ha AIIEKTPHUECKUE 3apS/IbL.
IIpOBOAHMKY U JUDTIEKTPUKH
3.6 ITocTosiHHBIN 3nekTprUecKuil TOK. JlelcTBuUs aneKkTpruueckoro Toka. Cuiia Toka. Hanpsoxenue.




3.7 DJEeKTPUUECKOE CONPOTUBICHHE. Y ICNIEHOE 3JIEKTPUUECKOE COIPOTUBIICHHUE:
r=P!
S
3.8 3akon OMa JIJIs y4acTKa 3JIEKTPUUECKOM IIETIH:
U
| =—
R

3.9 ITociieqoBaTebHOE COSAMHEHUE TPOBOIHUKOB:

|1=|2;U=U1+U2;R=R1+R2.
[MapannensHOE coeTMHEHNE TPOBOTHUKOB PABHOTO COMPOTUBIICHUS:
Ui=Usi =1+ 1y R=e
2
CMeraHHbIe COETUHEHUS TPOBOJHUKOB
3.10 Pabota 1 MOIIHOCTh 3JIEKTPUIECKOIO TOKA.
A=U-1-t;,P=U-I
3.11 3akoH JIxoyis-JleHma:
Q=P -R-t

3.12 OmnbIT DpcTena. MarHuTHOE 1oJIe IPSIMOTO MMPOBOIHUKA ¢ TOKOM. JINHIM MarHUTHOW MHAYKIUU

3.13 MarHuTHOE ToJIe TOCTOSIHHOTO MarHuTa. B3auMo ieiicTBIE MOCTOSTHHBIX MATHUTOB

3.14 JleiicTBre MarHUTHOTO T0JIS1 HA TPOBOJAHMK C TOKOM

3.15 OmbrTer Papanes. SBieHUe AIEKTPOMAarHUTHOM HHAYKITHH. [IpaBuio Jlenma

3.16 [IpakTrdeckue padboThI
H3mMepeHue JIeKTpHIECKOTO COTIPOTHBIICHHS PE3UCTOPA; MOITHOCTH 3JICKTPHUECKOTO TOKA;
paboTHI DIEKTPHIECKOTO TOKA.

HccnenoBanne 3aBUCHMOCTH CUJIBI TOKA, BOSHUKAIOLIETO B IPOBOJHUKE (PE3UCTOPHI,
JIaMITOYKa), OT HAaNpsDKEHHS Ha KOHIIAX MMPOBOJHUKA; 3aBUCIMOCTH CONPOTUBIICHUS OT JUIUHBI
MIPOBOJIHHKA, TIONIA]IH €0 MMOIEPEYHOr0 CEUCHHUS B YICTHOTO COMPOTHUBIICHUS.

[IpoBepka npaBuiia 17151 IEKTPUIECKOTO HANPSDKEHUS MIPU TOCIEA0BATEILHOM COSTMHEHUH
NPOBOJHMUKOB; MPaBHJiIa ISl CHJIBI 3JIEKTPHUUECKOT0 TOKA MPH MapajieIbHOM COCTUHEHUH
MIPOBOTHUKOB (PE3UCTOPHI U JIAMITOYKA)

3.17 Odwusnyeckue SBICHUS B IPUPOAE: IEKTPUIECKUE ABJICHUS B aTMOc(epe, IEKTPUIECTBO KHUBBIX
OpPraHu3MOB, MArHUTHOE TI0JIe 3eMIIH, Apei] MOI0COB, pOJIb MATHUTHOTO TOJIS TS KU3HU Ha
3emite, TOJSIPHOE CUSTHUE

3.18 TexHHUECKHE YCTPOMCTBA: SIEKTPOCKOII, aMIIEPMETP, BOJIILTMETP, PEOCTaT, CUCTUUK
ANEKTPHUYECKON SHEPTHHU, IMEKTPOOCBETHTEIBHBIC IPUOOPHI, HArPEBATEIHHBIC AJICKTPOIPHOOPHI
(TIpuUMepBI), DNEKTPUIECKUE MTPEOXPAHUTEIH, IEKTPOMATHUT, 3JICKTPOABUTATEIb MOCTOSHHOTO
TOKa, TEeHEPATOP MOCTOSHHOTO TOKa

3.19 DnekTpoMarHuTHbEIC BONHEL. [1Ikana aneKTpOMarHUTHBIX BOJH

3.20 JlydeBas mozmennb cBeta. [IpsmMonrHeiiHOe pacTipocTpaHEeHHE CBETa

3.21 3aKkoH oTpakeHus cBeTa. [1ockoe 3epkajio

3.22 [Ipenomnenue cBera. 3aKOH MPEIOMIICHUS CBETA

3.23 Jucnepcus ceera

3.24 JInnza. Xox naydeit B nuH3e. POKyCHOE paccTOsTHUE JIMH3bI. ONTHYeCcKas cuia JUH3BIL:
D=1/F

3.25 I'na3 kak ontuyeckas cuctema. Onruyeckue mpudOpbI

3.26 [IpakTrdeckue padboThI

W3mepeHne onTHYECKOM CHITBI COOMPAIOIIICH JUH3BI; (JOKYCHOTO PacCTOSHUS cOOHUparomiei
TUH3HI (TI0 CBOMCTBY paBEHCTBA pa3MepOB MpeaMeTa U H300pakeHus, KOT1a IpeMeT
pacmoiokeH B JBOWHOM (poKyce), ToKa3aTems MPETOMIICHHUS CTEKIIa.




Hccnenoanue cBOMCTBA H300PaKCHIS, TOTYISHHOTO C TIOMOIIIBIO COOMPAFOIIICH JTHH3HI;
U3MEHEHUS (POKYCHOT'O PACCTOSIHHSI IBYX CIIOKCHHBIX JIMH3; 3aBUCHMOCTH YTJIa TTPEIIOMIICHHS
CBETOBOTO JIy4a OT yrja MaJicHUus Ha IpaHule "BO3IYyX - CTEKIIO"

3.27 Ousnueckue sBieHus B npupoe: 3aTMenus: Conana u JIyHbI, IBeTa Tell, ONTUYCCKUE SBIICHUS B
atMocepe (1BeT Heba, pedpakius, paayra, MUPaK)

3.28 TexHUYEeCKHE yCTPOUCTBA: OUKH, IIEPUCKOII, (hoToaImapaT, ONTHYSCKUES CBETOBOIBI

4 KBAHTOBBIE ABJIEHUA

4.1 PagnoaktuBHOCTH. Ajlb(da-, OeTa-, raMMa-u3nydeHus. Peakuuu ansda- u Oeta-pacmaaa

4.2 Omnbite Pezepdopaa mo paccestauro anbga-yactuil. [InanerapHas Moaens atoma

4.3 CocTtaB aToMHOT0 siipa. M3oTombl

44 ITepuon momypacmnana aTOMHBIX SiAEP

4.5 SnepHble peakiuu. 3aKOHBI COXPAHECHHS 3aPsIIOBOTO X MAaCCOBOTO YHCENT

4.6 ®dusnveckue sIBICHYS B IPUPOJIC: SCTCCTBEHHBIN PaIMOAKTHBHEIN (OH, KOCMUYECKHE TYUH,

paZoaKTUBHOE U3TYYCHHE IPUPOTHBIX MHHEPAJIOB, JEHCTBHE PaJUOAKTUBHBIX U3TYYCHUN Ha
OpTraHMu3M YeI0BeKa

4.7 TexHn4Yeckue yCcTpolcTBa: CHEKTPOCKOI, MHANBHAYaIbHBIN 103UMETp, Kamepa Bumbcona,
AfiepHasl SHepreTHKa

Conep:kanue y4eOHOro npeamera

Coaep:xanue o0yueHnns B 7 kJjacce.

®uznka u €€ posib B IO3HAHUU OKPYKAIOIIETr0 MUpa.

@usuka - Hayka o mnpupoze. SBnenus npuponbl. PuU3NUECKUE SBICHUSA: MEXaHUYECKHUE,
TEIJIOBBIE, SJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenMuuHBL. M3mepenue ¢dusnyeckux BenuuuH. Dunueckue MPHOOPHI
[TorpemHocTh 3MepeHnii MexayHapoIHasi cCuCTeMa €IMHUIL.

Kak ¢usuka u npyrue ecrecTBEHHBIE HAyKH M3y4aloT MPUPOAY. ECTecTBEHHO-HAYYHBIN METO.
MO3HAHUs: HAOJIOACHHE, MOCTAHOBKA HAYYHOTO BOIPOCA, BBIIBIKEHUE TUIOTE3, DKCIEPHUMEHT IO
MPOBEpPKE THUIOTe3, OOBscCHEeHHEe HalOmonaemoro sipiaeHus. OnucaHue (U3HUECKUX SBICHUN C
IMOMOILBIO MOJENEN.

JleMoHcTpanum.

Mexanuyeckue, TENI0BbIe, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC SIBJICHUSI.

duznyeckue npudOPHI U MpoIeypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U HU(POBBIM TPUOOPOM.

JlaboparopHbie pabOThI U OTIBITHI.

Omnpenenenre UEeHbI JeNIeHUs MIKAIbl K3MEPUTEIHLHOTO MpHoOopa.

N3mepenue paccTosHUMN.

N3mepenne o0bEMa )KUAKOCTH M TBEPIOTO Tea.

Ornpezenenne pa3MepoB MaJbIX TEJ.

N3mepenne temneparypsl Mpy NOMOILHN KUIKOCTHOTO TEPMOMETPA U 1aTUMKA TEMIIEPATYPBI.

[IpoBeaenue ucciaeaoBaHUsl MO MPOBEPKE T'MIOTE3bl: AAIBHOCTh MOJETA MIAPUKA, MYIIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BHICOTA MTYCKA.

[lepBoHavasibHBIE CBEJICHUS O CTPOCHUHU BEILIECTBA.

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJIBI, UX pa3mepbl. ONbITHI, JOKa3bIBAIOUIUE TUCKPETHOE
CTPOEHHUE BEILIECTBA.

JBm>keHue wyactuil BemiecTtBa. CBS3b CKOPOCTHM JBMOKEHHS YacTHI[ C TEMIIEPATypoil.
BbpoynoBckoe nBuxkenume, auddysms. BaummoneiicTBue dYacTWil BeIIeCTBAa: MPHUTSDKEHUE W
OTTAJIKUBAHUE.

ArperaTHbIe COCTOSIHHSI BEIIECTBA: CTPOSHUE Ta30B, KUAKOCTEH M TBEPABIX (KPUCTATUTMYECKUX )
Ten. B3auMoCBA3p MEXIy CBOMCTBAMM BELIECTB B Pa3HbIX arperaTHbIX COCTOSIHUSAX M HUX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI.

JleMoHcTpanum.

Habmonenne 6poyHOBCKOTO JIBHIKEHUSI.

Ha6mronenue quddysun.

HaGmonenue siBiaeHmid, 00BICHSIOMUXCS MPUTSHKCHUEM WA OTTAIKUBAHUEM YacTHUIl BEIIECTBA.



JlabopaTopubie pabOThI U OTIBITHI.

OreHka [uaMeTpa aToMa METOJIOM PSIJIOB (C MCIIOJIb30BaHUEM (oTorpaduii).

OnpbIThI 10 HAOJIOIEHUIO TETJIOBOTO PaCIIMPEHUsI ra30B.

OnbITHI 10 OOHAPYKEHUIO NEHCTBUS CHIJI MOJICKYJISIPHOTO TIPUTSKEHUS.

JIBm>xeHne 1 B3aUMOJICHCTBHUE TEII.

Mexanuueckoe aBUXeHHE. PaBHOMEpHOE M HepaBHOMepHOe aABMkeHue. Ckopocts. CpenHss
CKOPOCTb [P HEPAaBHOMEPHOM JIBH)KEHHMH. Pacuér myTu 1 BpeMEeHH JABUKECHUSI.

SBnenune uHepuuu. 3aKOH MHEpLUH. B3auMmozeiicTBue Ten Kak MPUYMHA U3MEHEHUSI CKOPOCTH
NBUKEHHs Tel. Macca kak mepa uHepTHocTH Tena. IlmotHocTe BemectBa. CBs3b IJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B eIMHHIIE 00BEMA BEIIECTRA.

Cuna kak xapakTepucTuka B3auMmonencTsusa Ten. Cuna ynpyroctu M 3akoH I'yka. M3mepenue
CWJIBI C MOMOIIBK JUHAMOMETpA. SIBJIEHME TATOTEHMS M cwila TspkecTH. Cuia TSHKECTH Ha JIPYTUX
mnaHetax. Bec Tema. Heecomocts. CriokeHu€ CuUJ, HANpaBJICHHBIX 1O OJHOM MPSIMOM.
PaBHopelictBytomas cui. Cuiia TpeHusi. TpeHue CKOJIbKEHUs U TpeHUE MOKosA. TpeHue B NMpUpoae U
TEXHUKE.

JleMoHcTpanum.

HabmroieHne MexaHWu4ecKoro IBHKEHUS Tela.

N3Mepenne CKOpOCTH MPSMOJIMHENHOTO JBUKECHUS.

HaGmtoienue SIBICHUSI HHEPITHH.

Hab6mronenne nasMeHeHus: CKOPOCTH MPH B3aMMOJICHCTBUH TEJL.

CpaBHeHuE Macc 10 B3aUMOJICHCTBUIO TEIl.

CroxeHue cuil, HalpaBJIE€HHBIX IO OJHOW MPSIMOIA.

JlaboparopHbie pabOThI U OTIBITHI.

OmnpeneneHue CKOPOCTH PAaBHOMEPHOrO JABM)KEHHsS (IIapuKa B KUAKOCTH, MOJEIU
ANEKTPUYECKOTO aBTOMOOUIIS M TaK Jlaee).

Omnpenenenue cpeaHeil CKOPOCTU CKOJBKEHUS OpyCKa WK IIapUKa M0 HAKJIOHHOW TIJIOCKOCTH.

Onpenenenne MIOTHOCTU TBEPIOTO TeNA.

OnpIThl, JEMOHCTPUPYIOLIHME 3aBHUCHUMOCTh pacTsokeHus (aeopmanuu) MNOpPYKUHBI  OT
IIPUJIOKEHHOH CHUJIBL.

OnbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHS CKOJIBKEHUS OT BEca Teja U XapakTepa
COIIPUKACAIOLINXCS TOBEPXHOCTEH.

JlaBrieHure TBEPABIX TEI, )KUJIKOCTEH 1 Tra30B.

Hasnenne. CriocoObl yMEHBIIEHUSI W YBEIWYCHHUs NaBleHUs. JlaBieHue ra3a. 3aBUCHUMOCTH
NaBiieHHs raza ot o0béma, Temmeparyphsl. [lepenaua naBneHuss TBEPABIMU TENAMHU, KUAKOCTIMU U
razamu. 3akoH [lackans. [THeBMaTndyeckue MalIuHbl. 3aBUCUMOCTD JABJICHUS XUIKOCTH OT TITyOUHBI.
IMuapocraTuyeckuii mapagokc. CooOmaronuecs cocyabl. [ uapapimmdeckue MeXaHU3MBbl.

Atmocdepa 3emnn u atMmocepHoe naBineHue. [IpuarHbI CyIecTBOBaHUS BO3AYIIHOM 000I0UKH
3emmmn. Ombit Toppuyennu. M3mepeHue arMochepHOTO MaBieHUS. 3aBHCUMOCTh aTMOC(HEpPHOTO
JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl i usmMepeHus: arMocepHOTo JaBJICHUS.

JleiicTBHE KUIKOCTH U ra3a Ha MOTrpyXEHHOE B HUX Teso. BriTankuBaromas (apxumMe0Ba) Cuia.
3akoH Apxumena. [InaBanue ten. BosayxomnnaBanue.

JleMoHcTpanum.

3aBUCHUMOCTD JaBJIEHUS ra3a OT TEMIEPATYPHI.

[lepenava naBneHus KUIKOCTHIO U Fa30M.

CooOrmarommuecs COCY/Ibl.

I'mapaBnuueckuit mpecc.

[TposiBnenue neiictBus aTMOC(HEPHOTO JaBICHUS.

3aBUCHUMOCTh BBITAJIKMBAIOIIEH CHUJIIBI OT 00BEMA MOrpYKEHHOM YacTH Tella W IUIOTHOCTHU
KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOLLIEH CHJIBI BECY BBITECHEHHON KUIAKOCTH.

VYcnoBue miaBaHus TeJl: MJIABaHUE WM TOTPYKEHHUE TeJl B 3aBUCHUMOCTH OT COOTHOILIEHHUS
IJIOTHOCTEH TeNa U )KUJIKOCTH.

JlaboparopHbie pabOThI U OTIBITHIL.



HccnenoBanne 3aBUCHMOCTH Beca Tella B BOZE OT 00bEMa MOTpyXKEHHOW B >KMIKOCTh YacTu
Tena.

OnpeneneHne BRITATKUBAIONICH CUIIBI, IEUCTBYIONIEH HA TENO, MOTPYKEHHOE B KUJIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIICH CWIIBI, JEUCTBYIOIIECH HAa TEJIO B KUIAKOCTH, OT
Macchl Tela.

OnbIThl, I€MOHCTPUPYIOIIME 3aBUCUMOCThH BBITAJKHUBAIOLIECH CHIIBI, JEUCTBYIOLIEH Ha TEJIO B
KHUAKOCTH, OT 00BbEMA MOTPYKEHHOM B )KUJKOCTh YACTH T€Ja U OT MJIOTHOCTH KUIAKOCTH.

KonctpynpoBanue apeoMerpa WM  KOHCTPYMpPOBAHHME JIOJKM U ompeneneHue e
TPy30MOABEMHOCTH.

PaboTa u MmomHOCTE. DHEPTHS.

Mexanunueckast pabota. MOITHOCTb.

[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HAaKJIOHHas IUIOCKOCTh. lIpaBuiio paBHOBecusl phlyara.
[IpumeHeHue npaBuiia paBHOBeCHs pblyara K O10Ky. «30510Toe mpaBuio» MexaHuku. Kosadduuument
nosie3noro Aeiicteus (nanee - KI1/1) mpocteix Mexann3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprusi. Kunerndeckast v noreHuuanbHas sueprus. [IpeBpaiienue o1HOro Buaa
MEXaHUYECKOW SHEPTUU B IPYTroi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

JleMoHcTpanuu.

[IpuMepsl POCTBIX MEXAaHU3MOB.

JlaboparopHbie pabOThI U OTIBITHIL.

Omnpenenenue paboOThl CUJIBI TPEHHS MPU PABHOMEPHOM JIBHXKEHUH Tella MO TOPU30HTATbHON
MMOBEPXHOCTH.

Uccnenoanue ycnoBuii paBHOBECHS pblyara.

N3mepenue KIIJ HakJIIOHHOH IJIOCKOCTH.

N3ydeHue 3aKkoHa COXpaHEHHUS] MEXaHUYECKON SHEPIHUH.

Coaep:xanue o0yueHnus B 8 kiacce.

TerioBbie ABICHUS.

OCHOBHBIE TOJOKEHUSI MOJICKYJIIPHO-KMHETUUECKOW TEOpUM CTPOEHHUs BeulecTBa. Macca u
pa3Mepbl aTOMOB M MOJIeKyJd. ONBITHI, MOATBEPKIAIOIINE OCHOBHBIE IOJOKEHHUS MOJIEKYJISPHO-
KUHETHUYECKON TEOPUHU.

Mopenu TBEPAOTO, >KHIKOTO M Ta3000pa3HOTO COCTOSHHM BemiecTBa. Kpucramimueckwe u
amopdubie Tena. OOBSICHEHHE CBOWCTB Ta30B, JKUIKOCTEH M TBEPABIX TE€N HAa OCHOBE IOJOKEHUU
MOJIEKYJIIPHO-KHHETHYECKOW Teopun. CMaurnBaHUE U KaNWUISPHBIE SBJICHUS. TEenIoBO€e pacliupeHue
U CXKaTHe.

Temmepatypa. CBa3b TEMIEPATYPBI CO CKOPOCTHIO TEIJIOBOTO JIBMKEHMS 4acTUL. BHyTpeHHss
sHeprus. CrocoObl U3MEHEHHsI BHYTPEHHEH SHEPTUu: TeIUlonepenaya u coBepiieHue padboTsl. Buibl
TEIIONEPEIayu: TEIIONPOBOAHOCTh, KOHBEKIINS, U3IyUEHUE.

KonmdecTtBo TermoTel. YenbHas TEIUIOEMKOCTh BelIecTBa. TemIoo0OMeH W TEeImIoBOe
paBHOBecHe. YpaBHeHHE TemjoBoro OamaHca. [lnaBieHune u oOTBepJeBaHUE KPHUCTAJUTMUECKUX
BEIIECTB. YienbHas TeruioTa IuiaBieHus. [lapoobpazoBanne u xonnaeHcanus. Mcenapenue. Kumnenue.
VYaenbHas TermioTa mnapooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpPATypbl KHUIIEHHA OT aTMoc(hepHOro
JaBJICHUSL.

BrnaxnocTs Bo3ayXa.

DHeprus ToIMBa. Y IeidbHask TEIJI0Ta CTOPAHUSL.

[Tpunnune! padotsl TerwmoBeix asurareneid KIIJ[ remioBoro asurarens. TerioBeie nBUraTeau u
3alllUTa OKPYKAIOIIEH Cpe/Ibl.

3aKOH COXpaHEHUs U MPEBPAILECHNS YHEPTUHU B TEIJIOBBIX ITPOLIECCAX.

JleMoHcTpanuuu.

Hab6mronenne 6poyHOBCKOTO JTBHYKEHUS.

Habmonenue nuddysun.

HalGmronenue siBneHnii cMauyuBaHMsl M KalTWJUTSIPHBIX SIBJICHUH.

HaGmroieHne TemmoBoro pacimupeHus Tel.

W3meHeHue naBieHus ra3a npyu U3MEHEHUU 00bEMa U HarpeBaHUU WM OXJIAKICHUH.

[IpaBuna u3mMepeHus TeMIepaTypsbl.

Bunael Temionepenauu.



OxJaxieHre Ipy COBepUICHUH PabOTHI.

HarpeBanue nipu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.

CpaBHeHME TEMIOEMKOCTEN pa3IuyHbIX BEIIECTB.

HaGmronenne kumeHusl.

Habmroienne noctostHCTBa TeMITepaTyphbl MpH MIJIaBJICHUU.

Mopenu TeIIOBEIX ABUTATEIICH.

JlabopaTopubie pabOTHI U OTIBITHI.

OnBITHI 10 OOHAPYKEHUIO NEHCTBUS CHIJI MOJICKYJISIPHOTO TIPUTSDKEHUS.

OMnBITHI 11O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.

OnpIThI 10 HAOJIOEHUIO TETJIOBOTO PACIIMPEHHUSI Ta30B, )KUJIKOCTEH U TBEPABIX TE.

Omnpenenenue AaBJIeHUs BO3yXa B OaJUIOHE IIIIPHUIIA.

OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh JaBJICHHS BO3yXa OT ero o0b&Ma U HarpeBaHus WIN
OXJIQXKICHHUSI.

[TpoBepka rumoTe3bl JUHEHHON 3aBUCUMOCTH JTMHBI CTOJIOHMKA KUJIKOCTH B TEPMOMETPUUYECKON
TpyOKe OT TeMIepaTyphbl.

Habmonenne m3MeHeHus: BHyTpEHHEH >HEPruM Tela B pe3ynbTare TeIuionepenadyd u padoTsl
BHEILIHUX CHUII.

HccnenoBanue sBIEHUS TEIJI000MEHA MTPU CMEIIMBAHUN XOJIOHON U TOPSYCH BOJIBI.

Omnpenenenre KOMWYECTBA TEIUIOTHI, MOJYYEHHOTO BOAOW MpHU TEIIOOOMEHE ¢ HarpeThiM
METAJUIMYECKUM [UINHAPOM.

Ornpenenenue yaeIbHON TEIJIOEMKOCTH BELIECTBA.

HccnenoBanue npouecca UCIIApeHus.

OrnpeneneHre OTHOCUTENIbHON BIIAXXKHOCTH BO3/yXa.

Onpenenenne yaeapHON TEMIOTHI IUIABICHUS JIb/IA.

DNEeKTPUYECKUE U MATHUTHBIC SIBJICHUSI.

OnekTpusanusa Ten. J[Ba poaa »AlEKTpUUECKUX 3apsaoB. B3zanmmomeicTBHe 3apsHKEHHBIX TeEd.
3akon KynoHa (3aBUCMMOCTH CHIIBI B3aUMOICHCTBHS 3apsHDKCHHBIX Tell OT BEIMYMHBI 3apsijioB U
pacCcTOSHUS MEXy TeJIaMu).

Onextpuueckoe mnose. HanpsokéHHocTh snexTpuueckoro mnossd. [lpuHumn cyneprno3unun
ANIEKTPUICCKUX T0JIeH (Ha KaYECTBEHHOM YPOBHE).

Hocurenu snexkTpudeckux 3apsaoB. DJIEMEHTApHbIN 3iieKTpudeckuil 3apsan. CTpoeHue aToma.
[IpoBOIHMKY M ANDIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiaa.

DNEeKTPpUYECKUM TOK. Y CIOBHS CYIIECTBOBAHUS IEKTPUUECKOTO TOKA. ICTOYHMKH MOCTOSIHHOTO
ToKa. JIGMCTBUS JIEKTPUUECKOTO TOKA (TETUIOBOE, XMMHUUYECKOE, MarHUTHOE). DJIEKTPUIYECKUN TOK B
KUJKOCTSAX U ra3ax.

OnekTpuyeckas uenb. Cuia Toka. DiekTpudeckoe HampspkeHrue. COnpoTUBICHHE MPOBOAHUKA.
VYnenbHOe compoTHuBiIeHHE BemiecTBa. 3akoH Owma s yuyactka nenu. I[locnepgoBarenbHoe U
MapajuieJIbHOE COEINHEHNE TPOBOTHUKOB.

Pabota m MOIIHOCTH 3JEeKTpUUecKkoro Toka. 3akoH Jxoyms-JleHna. DinekTpuyeckue Ienu |
MOTpeOUTENH dIIEKTPUIECKON 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrossHHBIE MarHUTHL. B3anMo1eliCTBHE OCTOSIHHBIX MarHUTOB. MaruuTHOe noJie. MarHuTHoe
noJje 3eMJId U €ro 3HadeHue JJisl *Ku3HU Ha 3emiie. OnbIT Dpcerena. MarHuTHOE MoJie 3JIEKTPUUYECKOTO
ToKa. [I[puMeHeHne 3eKTPOMarHuToB B TEXHUKE. J[efiCTBHE MarHUTHOTO TOJIsl Ha TPOBOJIHUK C TOKOM.
DNeKTpoABUTaTENlb IOCTOSSHHOTO ToOKa. lcronb3oBaHWE 3IEKTPOJBHUrareiaeil B TEXHUYECKUX
YCTPOWCTBAX U HA TPAHCIIOPTE.

OIEBITEI ®dapages. SIBnenue 3JIEKTPOMAarHUTHON WHIYKIUH. ITpaBuio Jlenna.
Onekrporerepatop. CrnocoObl TOMYYEHHS  AJNEKTPUYECKOW JHEPrHMH. IJIEKTPOCTAHIIMK  Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTUU.

JleMoHcTpanuuu.

DJieKTpu3anus Tell.

JIBa pojia JIEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsIKEHHBIX Tell.

Y CTpolCTBO M IEMCTBUE SIIEKTPOCKOIA.

DneKTpocTaTU4YeCcKas MHIYKIUS.

3aKOH COXpaHEHUs IEKTPUUECKUX 3apsAI0B.



[IpoBOIHMKYN M AUDIIEKTPUKHU.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO ITOJIS.

HcTouHMKH TOCTOSIHHOTO TOKA.

JIenCTBUA DIIEKTPUYECKOTO TOKA.

DJIEKTPUYECKUH TOK B KHIKOCTH.

I"a30BbIii pazps.

N3mepenune cuitbl TOKa aMIEPMETPOM.

N3mepenne 31eKTpuyecKoro Hanps>KeHUst BOIILTMETPOM.

Peocrat u marazuH COnpOTHBIICHUM.

B3anMozeicTBre MOCTOSIHHBIX MarHUTOB.

MopenupoBaHre HEBO3MOKHOCTHU Pa3IeeHUs TOJI0COB MATHUTA.

MopennpoBaHre MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.

OmnsIT Opcrena.

MarauTHO€e noJie ToKa. IJIEKTPOMArHHUT.

JlelicTBME MarHUTHOTO ITOJISI HA POBOJHUK C TOKOM.

DNeKTpoABUTaTENb IOCTOSIHHOTO TOKA.

UccnepoBanue siBIEHUS 31€KTPOMarHUTHONW MHIYKIIUU.

OnbiTel Papajes.

3aBUCHMOCTh HalpaBJIEHUS HWHIAYKIMOHHOTO TOKa OT YCJIOBUW €ro BO3HUKHOBEHHS.
DIEeKTpOreHepaTop MOCTOSTHHOTO TOKA.

JlaboparopHbie pabOThI U OTIBITHIL.

OnpiTel 1O HAOMIOACHUIO DJJIEKTPU3ALMU Tl MHAYKUMEH U TpU  CONPUKOCHOBEHHUHU.
HccnenoBanue NeiCTBUS SIEKTPUUYECKOTO OIS HA TPOBOAHUKY U AMAIEKTpUKU. COOpKa U MmpoBepKa
PpaboThI ANEKTPUUYECKON LIEMU OCTOSTHHOTO TOKA.

N3mepenue u perynmpoBaHue CUIIbl TOKA.

N3mepenue u peryampoBaHue HaIPSKEHUS.

UccnepoBanue 3aBUCUMOCTH CUJIBI TOKA, HMAYIIETO YEpe3 PE3UCTOP, OT COMPOTHUBIICHUS
pe3ucTopa 1 HaNpsHKEHUSI Ha pe3UCTOpeE.

OnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPUUYECKOTO COMPOTUBIICHUS TPOBOJIHUKA OT €ro
JUIMHBI, TUIOIIAU IONIEPEYHOT0 CEYEHHUS U MaTepHaa.

[IpoBepka mnpaBuiia CIOXKEHUS HANPSHKEHUM MPHU MOCIEI0BATEIBHOM COCIMHEHUH JBYX
PE3UCTOPOB.

[IpoBepka npaBuiia uist CUITbI TOKA IIPH MapaieIbHOM COEIMHEHUU pe3ucTopoB. OnpeneneHue
paboThl IEKTPUUECKOr0 TOKA, UAYIIETO uepe3 pe3uctop. OmnpenerneHre MOUTHOCTH 3JIEKTPUYECKOTO
TOKa, BBIJEIsIEMO Ha pe3ucrope. MccienoBanue 3aBUCUMOCTH CUJIBI TOKA, HAYIIETO Yepe3 JaMIIOuKYy,
OT HaIpPSHKEHUS HA HEM.

Onpenenenne KII/] narpeBatens.

HccnegoBanne MarHUTHOTO B3aUMOJIECHCTBHS IOCTOSIHHBIX MATHUTOB.

N3ydyeHre MarHUTHOTO TIOJISt TOCTOSTHHBIX MAarHUTOB NP UX 00BETMHEHUN U Pa3/ICIICHHH.

HccnenoBanue neicTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KaTYIIKU C TOKOM U MarHuTa
OT CHJIbI TOKA W HANPABJICHUS TOKA B KaTYILIKE.

N3yuenue neiicTBUS MArHUTHOTO OIS HA MPOBOAHUK C TOKOM.

KonctpynpoBanue u usyueHue padoThl AIEKTPOABUTATENS.

N3mepenue KIIJ[ anexTpoaBUrarenbHON yCTaHOBKH.

OnBITEI MO MCCIIEIOBAHUIO SIBJICHUS AJIEKTPOMATHUTHOM MHIYKLIHMH: HUCCIEAOBAHUE M3MEHEHUN
3HAUYEHMS U HAPABJICHUS] HHAYKIIMOHHOTO TOKA.

Conep:xanue o0yuenusi B 9 kiacce.

MexaHu4eCcKHe SIBJICHHUS.

Mexanunyeckoe aBr>xkeHue. MarepuanbHast Touka. Cucrema oTcuéra.

OTHOCUTENBHOCTh MEXAaHUYECKOTO JIBH)KEHHsS. PaBHOMepHOE MNpsSMOIMHEHHOE JBUMKEHUE.
HepaBHomepHoe mnpsMonuHeiiHoe JnBrkeHue. CpenHssi M MIHOBEHHas CKOpOCTh Tejla TIpHu
HEPaBHOMEPHOM JIBH>KCHUH.

Yckopenue. PaBHOyCKOpeHHOE MpsMOIMHEHOE IBIKeHHe. CBOOOIHOE MaieHHE.



Onbrtel [Manunes.

PaBHOMepHOE BHkKEHHUE TTO OKpY)HOCTH. [lepuon 1 yacrora oOpamieHus.

Jluneitnas u yrioBasi CKOpoCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHUE.

Ilepseiit 3akoH Herorona. Bropoi 3akon Herorona. Tperuii 3akon HeroToHa.

[IpuHUKN cynepno3uuuu Cuil.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHus: cujla TPEHHUS! CKOJBbXXEHMsI, CHJIa TPEHUS IOKOS,
JIpYrue BUIbl TPEHUS.

Cuna TSHKeCTH U 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOIHOTO MaJICHHUS.

JBmwxenue mianer Bokpyr Connua. IlepBas kocMuueckas ckopoctb. HeecomocTs u
MEepErpy3KHu.

PaBHOBecue marepuanbHOi Toukn. AGcomoTHO TBEPAOE Teno. PaBHOBecue

TBEPAOTO TeNa C 3aKPEIIEHHON OChI0 BpaleHusi. MomeHT cuiibl. L{eHTp TsxecTH.

Wmnynec Tena. M3menenune wummynbca. Mmmynbe cuiibl. 3aKOH COXpaHEHMsI HMITYJIbCA.
PeakTuBHOE IBUXEHUE.

Mexanunueckasi paboTa U MOIIHOCTh. PaboTa cui TsKecTH, ypyrocTH, TpeHus. CBsi3b SHEPTHH
u pabotel. [loTeHnmanbHas 3Heprus Tena, MOAHATOTO HaJ MOBEPXHOCThIO 3eMiH. IloTeHuumanbHas
SHEprus cxkaTod npyxuHbl. Kunermdeckas sHeprus. TeopemMa O KHHETHMUECKON BSHEPruu. 3aKoH
COXpaHEHUs MEXaHUYECKOW IHEPTHH.

JleMoHcTpanuuu.

Habmoienne MexaHn4eckoro JIBUKEHUS Tejla OTHOCUTEIBHO Pa3HBIX TeNl OTCUETA.

CpaBHeHuE NyTeW U TPAEKTOPUN ABMXKEHUS OJHOTO U TOTO YK€ TE€JIa OTHOCUTENIBHO Pa3HbIX TEll
OTCY€Ta.

N3mepeHne ckopocTy U YCKOPEHHUSI IPSAMOJIMHENHOTO IBUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHUSI.

HabntoneHue nBHXeHUS Tela 10 OKPYKHOCTH.

Habntoienne MexaHM4eCKHUX SBJICHUH, TPOUCXOASAIINUX B cucteMe oTcuéra «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIB)KCHHH OTHOCHUTENIFHO KaOMHETa (PU3UKH.

3aBHCUMOCTb YCKOPEHMS T€Ia OT MACChl Tela U ACHCTBYIONIEH HA HETO CUJIBI.

Habmtonenue paBeHCTBA CHII IPY B3aUMOJCHCTBUU TEJI.

N3meneHne Beca Tena Npu YCKOPEHHOM JIBUKEHUH.

Ilepenaya nmmysnbca Ipy B3aMMOIECHCTBUH TEIL.

[IpeoOpazoBanus YHEPTUU TIPH B3aUMOICHCTBUH TEJI.

CoxpaHeHne UMITyJIbca IPU HEYIPYTOM B3aUMOAECHCTBUH.

CoxpaHeHne UMITyJIbca IPU a0COMIOTHO YIPYTOM B3aMMOJCHCTBUH.

HabmtoneHne peakTHBHOTO JABHKEHHSL.

CoxpaHeHre MEXaHUYECKOW SHEPTHH TIPU CBOOOHOM TaJICHUH.

CoxpaHeHne MEXaHNYECKON PHEPTUM NP IBUKEHUU TeJla MO IeHCTBUEM IIPY>KUHBI.

JlabopaTopHbie pabOThI U OTIBITHI.

KoHcTpynpoBanue Tpakra A pa3sroHa U JaJbHEHWIIEr0 paBHOMEPHOT'O JIBUKEHUS IIapuKa WM
TEJIEKKH.

Omnpenenenue cpelHel CKOPOCTU CKOJBKEHHsI OpycKa MM JBM)KEHUS IIapuKa 10 HAKJIOHHOU
IIJIOCKOCTH.

Onpenenenne ycKOpeHus Tela IpyU PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYTH OT BpPEMEHU IMIPH PAaBHOYCKOPEHHOM JBM)KEHHUU 0e€3
Ha4aJbHOW CKOPOCTH.

[IpoBepka rUnoTe3bl: €ciau NP PaBHOYCKOPEHHOM JBH)KEHUU O€3 HayaJlbHOM CKOPOCTH MYyTH
OTHOCSITCS KaK Psii HEYETHBIX YHMCEJl, TO COOTBETCTBYIOILUE POMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnepoBanue 3aBUCMMOCTH CHIIBI TPEHUSI CKOJIBKEHHUSI OT CUJIbI HOPMAJIBHOTO JTABJICHUS.

Omnpenenenre KodhUITUEHTA TPEHUS CKOIBKCHHS.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenue pabOTHl CHUIIBI TPEHHS NMPH PAaBHOMEPHOM JBUKCHHUU Tella MO TOPU30HTAIBHOU
ITOBEPXHOCTH.

Omnpenenenne paboTHl CUIIBI YIIPYTOCTH MPH MOJbEME Ipy3a € MCIOIb30BAaHHEM HETIOABHKHOTO
U TIOABMKHOTO OJIOKOB.



N3yueHne 3aKkoHa COXpaHEHUsI SHEPTUH.

MexaHnnueckue KojeOaHusi U BOJIHBL.

KonebarenpHoe paBukeHne. OCHOBHBIE XapaKTEPUCTUKH KOJeOaHWN: TIEPHOJ, YaCTOTAa,
amMIIuTyAa. MateMaTHuecKuil U IpYKUHHBIA MasTHUKH. [IpeBpalienue s3Hepruu npu KoiedareaIbHOM
JBHKECHUH.

3aryxatomue KosebaHus. BeiHykIeHHble KoneOanus. PesonHanc. MexaHW4YecKHe BOJIHBI.
CgoiicTBa MexaHW4YeCcKuX BOJH. [IpomonbHble W TonepeyHble BOIHBI. JJIMHA BOJHBI U CKOPOCTH €€
pacrpocTpaHeHusl. MexaHn4ecKre BOJIHBI B TBEPAOM TEJIE, CEICMUYECKUE BOJIHBI.

3ByK. 'poMKOCTB 3ByKa U BbicoTa TOHA. OTpaskeHue 3Byka. H(Dpa3Byk u yabTpa3ByK.

JleMoHcTpanum.

Habnronenue xonebanuii Ten moJ AEHCTBHEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

HaGmroienne BBIHYXIEHHBIX KOIeOaHU 1 pe30HaHca.

PacnipocTpanenre npooabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

HaGntoneHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTUYECKUI PE30HAHC.

JlaboparopHbie pabOThI U OTIBITHL.

Omnpenenenre 4acToThl ¥ Meproia KoieOaHu MaTeMaTHYecKoro MasTHHKA.

Omnpenenenre 4acTOThl U Mepro/ia KoneOaHui MPy>KUHHOTO MAasITHHKA

HccnenoBanue 3aBUCUMOCTH NIepUoa KojeOaHui MOIBEIICHHOTO K HUTHU Ipy3a OT JTMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH IEpHOa KoleOaHUH MPY>KUHHOTO MasiTHUKA OT MacChl Ipys3a.

[IpoBepka HE3aBUCUMOCTH Mepuo/ia KouedaHuil rpy3a, IOABEIIEHHOTO K HUTH, OT Macchl rpys3a.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBHUCHMOCTh TEpuoaa KoieOaHWN NPYKMHHOTO MAasTHHKA OT
MacChl Tpy3a U KECTKOCTU MPYKUHBI.

N3mepenue yckopeHusi CBOOOTHOTO MaeHUSI.

DIEeKTPOMarHuTHOE IOJIE€ U 3JIEKTPOMArHUTHbIE BOJIHBI.

DNEKTPOMarHuTHOE IMoJie. DJIEKTPOMarHUTHbIE BOJHBI. CBOWCTBAa 3JE€KTPOMArHUTHBIX BOJIH.
[IIkana 3neKTpOMarHUTHBIX BOJIH. VICIIOIB30BaHNE 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBS3U.

DnexTpoMarHuTHas npupoja csera. CkopocTh cBeTa. BonHOBBIE cBOICTBA CBETA.

JleMoHcTpanum.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

BonHoBeIe cBoliCTBa CBeTA.

JlaboparopHbie pabOThI U OTIBITHIL.

W3ydeHue cBOICTB 3J1€KTPOMAarHUTHBIX BOJH C MOMOILILI0 MOOUIILHOTO TenedoHa.

CBeTOBBIE ABIICHHUSL.

JlydueBas mogens cBeta. ctounuku cBera. [IpsiMmonnHeliHOE pacipoCTpaHEHUE CBETa. 3aTMEHUS
Connua u Jlynsl. Otpaxenue cera. Inockoe 3epkaiio. 3akoH OTpa’KE€HUs CBETA.

[Ipenomnenue cBera. 3akoH TmpernomiieHUs cBeTa. [lomHOE BHYTpEHHEE OTpa)X€HHE CBETa.
Hcnonp30BaHKe MOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONITUYECKUX CBETOBOJAX.

Jlunza. Xox nmydeit B nunze. OnTudeckas cucteMa ¢oToanmapara, MUKPOCKOIIa U TEJIECKOTa.
I'ma3 xak onruueckas cucrema. bin3opykocTs U JaJlbHO30PKOCTb.

Paznoxenne Genoro ceera B crekTp. OmbiThl HbioToHa. CliokeHHE CHEKTPaIbHBIX IIBETOB.
Jucnepcus ceera.

JleMoHcTpanum.

[IpssMOnMHENHOE pacIIPOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Tony4yenue n300pa’keHUA B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3epkainax. [Ipenomienue cBerta.

OnTHYeCKUN CBETOBOI.

Xon nydeit B cobuparoieit TuH3e.

XoJ ny4deil B pacCEeUBaloIIeH JIMH3E.

[Tony4yenue n300pa>keHUI C ITOMOUIBIO JTUH3.

[Tpunnun nefictBus GoroamnmapaTa, MUKPOCKOTIA M TEJIECKOTIA.

Mopens riasa.

Pa3noxxenue 6enoro ceera B CIEKT.



[Tonydenue 6enoro cBeTa MpH CI0KEHUHU CBETa Pa3HbIX 1[BETOB.

JlaboparopHbie pabOThI U OTIBITHIL.

HccnepoBanue 3aBUCUMOCTH yrila OTPaKEHUs CBETOBOTO Jiyda OT yria najaeHus. V3ydenue
XapaKTepUCTHK M300pakeHUsl INpeaMeTa B IUIOCKOM 3epkane. MccienoBaHue 3aBUCHMOCTH yriia
MIPEJIOMJIEHUS CBETOBOIO JIyda OT YIJIA MaJIEHUs HAa TPAHUIIE «BO3LYX-CTEKIIOM.

[Tonydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.

Omnpenenenne (GOKYCHOTO PACCTOSHHUS W ONTHYECKON CHIIBI coOuparomied JuH3bl. ONBITHI 1O
pas3oKeHuIo OeJI0ro CBeTa B CIIEKTP.

OnBITHI 10 BOCTIPUSTHIO I[BETA MPEAMETOB IIPU UX HAOIIOACHUN Yepe3 LIBETOBbIE (DUIIBTPHI.

KBaHTOBBIE SIBIEHUS.

OmnsiTsl Pesepdopaa u mutanerapuast Mozens atroma. Mojens atoma bopa.

Hcnyckanne u noryonieHue ceeta aroMoM. KBaHThl. JInHeYaThie CIEKTPHI.

PamnoakTuBHOCTE. Anba-, OeTa- u raMmma-usnyderus. CTpoeHue aTOMHOTO siapa. HykinoHHas
MOJENIb aTOMHOTO sigpa. M3otonsl. PagunoaktuBHble npeBpaiueHus. [lepuon momypacnana aTOMHBIX
a1ep.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsJOBOTO W MAacCOBOTO YHCEI. JHEpPrus CBS3U
aToMHBIX sijiep. CBsA3b Macchl M 3Hepruu. Peakiuu cuHTe3a U JeneHus sgep. cTouHukM sHepruu
CouHIia u 3BE3]1.

SAnepHas oHepreTuka. JIeMcTBUSA paAMOAKTUBHBIX U3JIy4YCHUN HA )KUBBIC OPIaHU3MBI.

JleMoHcTpanum.

CrexTpsl U3JIy4eHUS U TOTJIOIICHHUS.

CrexTpsl pa3IudHbIX Ta30B.

CrnexTp Bomopoa.

HaGmronenue TpekoB B kamepe Busbcona.

Pabora cuérurka HOHU3UPYIOIUX U3TYYCHUH.

Perucrpanus nznydeHus: npupoAHBIX MUHEPAIOB U TPOTYKTOB.

JlaboparopHbie pabOThI U OTIBITHI.

HabuntoieHne CruIomHbIX U JIMHEHYaThIX CIIEKTPOB U3TYUECHHUS.

HccnenoBanue TpeKOB: U3MEPEHUE SHEPTHH YaCTHUIIBI IO TOPMO3HOMY ITyTH (110 poTorpadusm).

N3mepenue paaroakTUBHOTO (oHA.

[ToBTOpPUTEIBEHO-0000ITAIONINI MOTYITB.

[ToBTOpHUTENBHO-0000IIAONINI MOAY/Ih TpPEAHA3HAYEH [JII CHUCTEMaTH3allid U 0000IIeHus
MPEIMETHOTO COJIEPYKAHHUS W OMBITA JEATENBHOCTH, MPUOOPETEHHOrO0 NMpPU HM3YyYEHMH BCEro Kypca
¢bu3MKM, a Takke IJs MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY SK3aMEHY MO (QU3UKe s
o0y4aromuxcsi, BEIOPAaBIINX 3TOT YUEOHBIH MpeaMeT.

[Ipy m3yueHnn NaHHOIO MOAYJIS PEaTu3yITCS U CUCTEMAaTHU3UPYIOTCS BUJIBI ACSITEIBHOCTH, HA
OCHOBE KOTOPBIX O00€CIeUYrBacTCS JOCTIKEHHE MPEIMETHBIX W METAlpPeIMETHBIX IUIAHUPYEMBIX
pe3ynbTaToB oOydeHus, (opMHpYyeTCs €CTeCTBEHHO-HAaydHas TI'pPaMOTHOCTb: OCBOCHHE HayYHBIX
METOJIOB UCCIICIOBAHUS SBICHUI IPUPOJIBI M TEXHUKH, OBIIAJICHUE YMEHUSIMHU OOBSACHATH (PU3UUECKUe
SIBJICHUS, TPUMEHSAs IIOJIyYeHHbIE 3HAHMS, pEIIaTh 3aJadyd, B TOM YMHCIIE KayeCTBEHHbBIE H
AKCIIEPUMEHTAJIbHBIE.

[IpyHOMNIHATBHO NEATEBHOCTHBIM XapakTep JaHHOTO MOJIYJIS pealn3yeTcs 3a CUET TOro, 4To
o0yJaromuecs BRIMONHSIOT 33aHHsI, B KOTOPBIX UM MPEJIaraceTcs:

— Ha OCHOBE NOJyYEHHBIX 3HAHUM Pacro3HaBaTh U HAy4YHO OOBICHATH (PU3NUECKHE SBIICHUS B
OKpY>KaloIle NpUpoJie U MOBCEAHEBHOM )KU3HH;

— HCIIOJIb30BAaTh HAy4YHbIE METOMABI WCCIICAOBAHHS (PU3NYECKUX SIBICHUH, B TOM YHCIE s
MIPOBEPKHU TUMOTE3 U MOTYyUYEHUS TEOPETUUECKUX BBIBOJIOB;

— OOBSACHATH Hay4yHbIe OCHOBbI HamOoOJee BaXKHBIX JOCTH)KEHHUH COBPEMEHHBIX TEXHOJIOTHIA,
HarpuMep, MPAKTUYECKOTO HCIOJIb30BAHUS PA3IUYHBIX HCTOYHHUKOB SHEPrUM HA OCHOBE 3aKOHa
MIPEBPALICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB YHEPTUU.

Kaxnas 13 TeM JaHHOTO MOJYJISl BKJIIOUAET HKCIEPUMEHTAIBHOE UCCIIe0BaHHE 0000IIAIOIIEeTO
xapakTepa. Moayiab 3aBepIIaeTcss MPOBEICHUEM JUAarHOCTHYECKON M OIEHOYHOM pPabOThI 3a Kypc
OCHOBHOT'O 00111ero 00pa3oBaHMUs.



TemaTuuyeckoe NVIAHUPOBAHUE

7 Kace
No Tembr KonuuyectBo DJIeKTpOHHbIe (HUppPOBHIE) JeATeJIbHOCTDL YUHTEIsA
n/n 4acoB o0pa3oBaTeJIbHBIE PeCypChI ¢ yyeToM padoueil NpOrpaMMbl BOCIIHTAHUSA
1. |®wusmka u ee poiib B MO3HAHUU 5 POII Bocnmuranne co3HaTeIsHON TUCITATIINHEI (TT0Ka3aTh BAYKHOCTD
OKpY>KaloIlero Mupa https://resh.edu.ru/subject/28/ y4eOHO-T03HABATEIbHOM JesITeNbHOCTH, YIeOHOH U TPYIOBOH
JUCTIUTLITAHBI)
2. |IlepBoHauanbHbBIC CBEICHUS O 6 POII IIpuBneueHre BHUMaHUS IKOJILHUKOB K IIEHHOCTHOMY aCIEKTY
CTPOCHUH BELIECTBa https://resh.edu.ru/subject/28/ U3y4YaeMBbIX SIBICHUN, MHUIIMAPOBaHHUE O0CYKACHUH,
BBICKa3bIBAHHUSA CBOETO MHEHHSI U €70 000CHOBAaHHE
3. | /IBmkeHHUe U B3aUMOJCHCTBUE TEI 21 POII Opranu3aius padoThl 00YYAFOIIUXCS C COIUATEHO-3HAYUMO
https://resh.edu.ru/subject/28/ nHpopMaImen uepes3 00CyKIeHHe U BHICKa3bIBaHUS
COOCTBEHHOI'O MHEHHSI.
@dopmupoBaHre y 00yJaromuXcsa KyIbTyphl 30POBOTO H
Oe3omnacHoro odpasa xu3Hu. CTUMYIHPOBaHHE NIO3HABATEIBHOM
MOTHBAIINU 00YUYaIONIUXCS Yepe3 MPUMEHEHHE HHTEPAKTUBHBIX
dhopm paboTel. BeipaboTka JIMIHOCTHOTO OTHOIIEHUS K
COOBITHSIM, SIBICHUSAM, JIMLAM, aKIIECHTUPOBAaHUE BHUMAHHUS
00y4aloMXcsl Ha HpaBCTBEHHBIX MpoOiIeMax.
4. | JlaBneHue TBEPABIX Tel, KUIKOCTEH 21 POII dopMupoBaHue U pa3BUTHE OLIEHOYHBIX YMEHUH (pa3paboTka u
Y Ta3o0B https://resh.edu.ru/subject/28/ NPUHSATHE KPUTEPUEB OLICHUBAHMSA, OLICHUBAHHE 110 KPUTEPHUSIM,
B MIPUBJICUEHNE BHIMAHUS IIKOJFHUKOB K IEHHOCTHOMY aCIeKTy
M3Y9aeMBIX SBICHUH, HHUIIMUPOBAHUE OOCYKICHUH,
BBICKa3bIBaHUSI CBOETO MHEHUS M €r0 000CHOBaHUE
B3aMMOITIPOBEPKa, CAMOOIICHUBAHKE U T.1I.)
5. |Pabora u MOIIHOCTb. DHEPruUs 12 POII Opranu3zanyst paboThl 00yYaIOMIUXCS C COLUATBHO-3HAYMMOM
https://resh.edu.ru/subject/28/ nHpopMaImen uepes3 00CyK1eHHe U BHICKa3bIBaHHS
COOCTBEHHOI'O MHEHHSI.
@dopmupoBaHre y 00yJaromnXCa KyAbTyphl 30POBOTO H
Oe3omacHoro oopasa KHU3HH.
6. |Pe3sepm 3 POII BripaboTka JTHYHOCTHOTO OTHOIIEHUS K COOBITHSM, SIBICHISM,
https://resh.edu.ru/subject/28/ JUIaM, aKIICHTUPOBAHNE BHUMAHMSI 00yJaroIuXcsl Ha
HPaBCTBEHHBIX MPOOIEMax.
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8 kiaacce

Ne Tembr KosauyecTBo DyieKTpOHHBIE (LM (PPOBBIE) JesiTeIbHOCTH YUYUTEJIA C YUeTOM padoyeil mporpaMMbl
n/n 4aCcoB 00pa3oBaTeJIbHBIE PECYPCHI BOCHUTAHHA
1. TemmoBele IBIICHUS 28 POII Bocruranue co3HatenbHON AUCIUTUIHHEI (TTOKA3aTh BAYKHOCTh
https://resh.edu.ru/subject/28/ yueOHO-IT03HABATENBHOM IeITENBHOCTH, YIeOHOM U TPYI0BOM
JTACITUTITIHBI )
2. | DIeKTpuYecKre U MarHUTHBIC 37 POII [IpuBnedyeHne BHUMAHUS MIKOJLHUKOB K IECHHOCTHOMY aCIIEKTY
SIBJICHUS https://resh.edu.ru/subject/28/ U3y4YaeMBbIX SIBICHUH, MHUIIMAPOBaHHUE OOCYKICHUH,
BBICKa3bIBAHHS CBOETO MHEHHSI M €T0 000CHOBAaHHE
3. | [ToBTopenue kypca «Pusnka-8» 3 POII BripaboTka JTHYHOCTHOTO OTHOIIEHHUS K COOBITHSM, SIBJICHHSM,
https://resh.edu.ru/subject/28/ JUIaM, aKIICHTUPOBAHNE BHUMAHMSI 00yJarouXcsl Ha
HPAaBCTBEHHBIX MpOOIeMax.
9 kJaacce
Ne Temnt KosnuyecTBo yekTpoHHbIE (LM (pPOBLIE) JeATeIbHOCTh YUnTEs
n/n 4acoB o0pa3oBaTe/ibHbIE pecypchl ¢ yueToM padoueii mporpaMMbl BOCHUTAHUSA
1. |MexaHnudeckue sBICHUS 40 POII Bocnmranne co3HaTeIbHOM TUCITUTUINHEI (TI0OKa3aTh BAYKHOCTD
https://resh.edu.ru/subject/28/ yueOHO-IT03HABATENBHOM IeITENBHOCTH, YIeOHOM U TPYI0BOM
JUCTIUTLTAHBI)
2. |MexaHUYeCKHE BOJIHBI 15 POII IIpuBneueHre BHUMaHMS IKOJILHUKOB K IIEHHOCTHOMY aCIEeKTY
https://resh.edu.ru/subject/28/ H3y4aeMBIX SIBICHHH, HHUIIMAPOBAHUE OOCYKIECHHUH,
BBICKa3bIBAHHS CBOCTO MHEHHUSI U €T0 00O0OCHOBAHHE
3. | DneKTpOMarHUuTHOE MoJie U 6 POII BripaboTka JTHYHOCTHOTO OTHOIIEHHUS K COOBITHSM, SIBJICHHSM,
3JIEKTPOMAarHUTHBIE BOJTHEI https://resh.edu.ru/subject/28/ JIMIaM, aKIEHTUPOBAaHHE BHUMAaHUs 00yJalouxcs Ha
HPaBCTBEHHBIX MPOOIeMax.
4. | CBeTOBBIC SIBICHUS 15 POII Opraam3arust paboThl 00yUJaIOIIUXCS ¢ COITHATBHO-3HATMMON
https://resh.edu.ru/subject/28/ nHpopMaImen uepes o0CyKIeHHe U BHICKa3bIBaHUS
COOCTBEHHOTO MHEHHUSI.
@opmupoBaHre y 00yJaromnXCsa KyAbTyphl 30POBOTO H
Oe3omacHoro oopasa KU3HH.
5. | KsanToBBIC sSIBICHUS 17 POII Bocnuranne co3HaTeIsHON TUCITATIINHEI (TT0Ka3aTh BAYKHOCTD
https://resh.edu.ru/subject/28/ yueOHO-IT03HABATENBHOM IeITENBHOCTH, YIeOHOM U TPYI0BOM
JUCTIUTLTAHBI)
6. |IloBropenue kypca «Duznka-8» 9 POII BripaboTka TUIHOCTHOTO OTHOIICHUS K COOBITHSIM, SIBIICHUSM,
https://resh.edu.ru/subject/28/ JUIaM, aKIICHTUPOBAHME BHUMAHMSI 00yJarouxcsl Ha
HPaBCTBEHHBIX MPOOIeMax.
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