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IHosicHUTE/ILHAA 3AIIUCKA.

Pabouast mporpamma mo npeamery «®Pusmka» B 7-9 kiaccax ans oOy4deHHs Ha JOMY COCTaBJe€Ha Ha OCHOBe mporpammbl IlepeimkuHa A.B.,
Ounonosnua HB., TI'yrank EM. «®usukay. M., [poda, 2014r., B COOTBETCTBHUH ®I'OC ocHoBHOrO 00ImIEro oOpa3oBaHUS W OCHOBHOM
oOpazoBaTenbHOI MporpaMMmoli ocHOBHOTO obiero odpasosanus (OOIT OO0) MBOY IlIkonst Nel137 r.o. Camapa.

YMK:

1. Tléppmukun A.B. ®@usuka.7xi1.; yaeOHUK a5t obmeobpaszoBarenbHbIX yupexaeHuii.- M.: Ilpoda, 2016.
2. Tléppnukun A.B. ®@usnka.8xi1.: yueOHuK st obmeodpasoBaTenbHbIX yupeskaeHuid.- M.: lpoda, 2017.
3. Iéppnukun A.B., I'ytauk E.M. @usuka. 9 ki.: yuebHuK 111 001eodpa3oBaTenbHbIX yupexkaeHuii.- M.: poda, 2017.
4. Coopuuk 3amad no ¢usuke: 7-9 xi.: K yueOnukam Iléppimkuna A B. u ap. «®Pusuka. 7 xiaccy, «Pusuka. 8 kmacce», «®Pusmka. 9 xmaccey /
ITéppiukun A. B.- M.: U3naTenbecTBO «QK3aMEHY.
Ha usyuenne npeamera no nporpamme BoiaeneHo 102 yueOHbIX yaca, 1o 34 yueOHbIX uaca B 7,8,9 kiaccax u3 pacuera | yueOHBII 4ac B HEIEI:o.

HN3meHeHus1, BHECEHHBIE B ABTOPCKYIO NPOrPaMMy

7 Kaace.
Pa3znen Kou-Bo yacoB no Kos-Bo 1acos no paboueii
ABTOPCKOIi mporpamMmme nporpamme
BBenenue. 4 2
IlepsoHavyanbHbIE CBENEHUS O CTPOCHUH BELIECTBA. 6 3
Bzaumoperictsus Te. 23 10
JlaBieHne TBEPABIX TeJ, )KUIKOCTEH U ra3oB. 21 9
Pabota u MOIHOCTB. DHEPTHSI. 13 7
HTOroBo€e MOBTOPEHUE. 1 3
Hroro 68 34




8 Kkiacc.

Pasznen Kou-Bo yacos no Kos-Bo 1acos no paboueii
ABTOPCKOI mporpamMmme nporpamMmme
TennoBbie ABICHUS 23 12
DJIEKTPUUECKUE SIBJICHUS. 29 11
DJIEKTPOMArHUTHbIE SIBJICHMUSI. 5 2
CBETOBBIC SIBJICHMUSI. 10 6
Hrorosoe nosropenue 1 3
Hroro 68 34
9 kaace.
Pasznen Kou-Bo yacoB no Koj-Bo 1acos no paboueii
ABTOPCKOIi mporpamMmme nporpamMmme
3aKOHbI B3aMMOJEHCTBHSI M IBHYKCHHSI. 23 10
MexaHn4eckue KoyeOaHus! ¥ BOJIHBL 3BYK. 12 5
DJIEKTPOMArHUTHOE TOJIE. 16 7
CtpoeHue aToMa ¥ aTOMHOTO SIpa. 11 7
Ctpoenue u 3Bosrorust BeeneHHoit. 5 3
O6o01maroiee NOBTOpEeHUE. 1 2
Hroro 68 34

Brmonuenne @I'OC OO0 B moyiHOM 00beMe JOCTUTAETCS B MPOLIECCe MHTEHCU(UKAIIMY U UHIHBHIYaTU3alun y4eOHOro mporecca.

IInanupyembie pe3y/ibTaThl H3yYeHHs1 YUeOHOr 0 NpeaMeTa.

Juunocmuvimu pe3yiomamamu 00yueHus husuke ¢ OCHOBHOU WIKOLE AG/IAIOMCA:

¢  c(hOPMHUPOBAHHOCTH MTO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH yUaIuXCs;

e  yOeXIEeHHOCTh B BO3MOKHOCTH TO3HAHHs NPHUPOABI, B HEOOXOAMMOCTH PAa3yMHOIO HCIOJb30BAHUS AOCTIDKEHHH HAyKHM W TEXHOJOTHH IS
TaTbHENIIEro pa3BUTHS YEJIOBEUECKOro O0IIecTBa, YBAKEHHE K TBOPLAM HAyKHW M TEXHUKH, OTHOLICHHWE K (PU3MKE KaK 3JEMEHTY O0IIedesoBedeCKOi
KyJbTYpBHI,

®  CaMOCTOAITENIbHOCTb B TNPHOOPETEHHH HOBBIX 3HAHWH W MPAKTHYECKUX YMEHHIA,




® TOTOBHOCTbH K BBIOOPY KU3HEHHOT'O IyTH B COOTBETCTBUH C COOCTBEHHBIMU HHTEPECAMH U BO3MOXKHOCTSIMH;

e  MOTHBAaLUS O0PA30BATEIBHON NEATENPHOCTH LIKOJBbHUKOB HA OCHOBE JINYHOCTHO OPUEHTHPOBAHHOTO MOJX O/,

¢ (dopMupOBaHHE EHHOCTHBIX OTHOIIEHHUH APYT K APYTY, YIUTEIIO, aBTOPAM OTKPBITUH 1 N300pEeTeHUH, pe3ynbpraTaMm 00yueHus.

Memanpeomemmusimu pezyiomamamu od6yuenus pu3nke 6 OCHOBHOIL WIKO/IE ABIAIOMCA:

® OBJIQJICHUE HABBIKAMU CaMOCTOATENBHOTO NPUOOPETEHHs] HOBBIX 3HAHUWH, OpraHu3auuyd y4eOHOH MeATENbHOCTH, TIOCTAHOBKM LIEJIEH,
TUTAHUPOBAHMS, CAMOKOHTPOJISI U OLIGHKU PE3yJITATOB CBOEH e TETbHOCTH, YMEHUSIMH MPENBUAECTb BO3SMOXKHBIE PE3YJIbTaThl CBOMX ACHCTBUIA,

® [IOHMMaHHE PA3UYUN MEXIy UCXONHBIMH (PaKTaMH M THIIOTE3aMHU ISl MX OOBACHEHHs, TEOPETHUECKUMH MOJENSIMU U PeabHBIMH OOBEKTAMH,
OBJIQJICHUE YHUBEPCAIbHBIMH yUeOHBIMH NEHCTBHAMH Ha NMPUMEPax THIIOTE3 ISl OOBSCHEHHsI M3BECTHBIX (PAKTOB M 3KCHEPUMEHTAIBHOH MPOBEPKHU
BBIIBUTAEMBIX TUIIOTE3, pa3padOTKH TEOPETUIECKUX MOAEIIEH MPOLIECCOB MITH SIBIICHHIA;

e (opmMupoBaHue yMeHHI BOCHPUHUMATh, MepepadaThiBaTh M MPEIBSIBISTh WHPOPMALUIO B CJIOBECHOH, OOpa3sHOH, CHUMBOJHYECKOH (opMmax,
aHAU3UpPOBaTh W MepepadaThiBaTh MONYUEHHYI) HH(OOPMAIMIO B COOTBETCTBHUH C IOCTABJICHHBIMHU 33Ja4aMH, BBIACISTb OCHOBHOE COMEpIKaHHUE
MPOYUTAHHOTO TEKCTA, HAXOAUTh B HEM OTBETHI Ha MOCTABJICHHBIE BOMIPOCHI U M3J1araTh €ro;

e mpuOOpETeHHE OMbITa CAMOCTOSTEIBHOTO TOWCKA, aHamu3a W orOopa MH(POPMALUH C HUCIOJb30BAHHEM pPA3JIMYHBIX HCTOYHUKOB M HOBBIX
UH(POPMALIMOHHBIX TEXHOJIOTHH /IS pEIIEeHUs] TO3HABATEIbHBIX 3a7ad,;

®  Pa3BUTHE MOHOJOTHYECKOW U AUAJIOTHUECKONW PEYH, YMEHHSI BBIPAXKATh CBOM MBICIH M CIIOCOOHOCTH BBICIYIIMBATH COOECENHUKA, TIOHUMATh €TI0
TOUKY 3pEHUs, IPU3HABATH MPABO JPYroro 4eJoBeKa Ha HHOE MHEHHE,

®  OCBOEHHE MPHEMOB JIEHCTBUI B HECTAHIAPTHBIX CUTYaLUsX, OBJIAACHNE SBPUCTUIECKUMU METOIAMH PEIICHHUs TpodIieM;

e (¢opmupoBaHne ymeHHdl padoTaTh B IPyNIE C BBIIOJHEHHWEM pPAa3JIMYHBIX COLMAIBHBIX POJIEH, MPENCTaBIATh U OTCTAMBATb CBOM B3IUISAABI U
yOeKAeHMs], BECTU JUCKYCCHIO.

Obugumu npedmemuvimu pe3yibmamsl 00y4eHun hu3uke 6 OCHOGHON WKO/IE AGIAIOMCA:

® 3HaHUS O NMPUPOAE BAKHEHIINX (PU3MUECKUX SBJICHUH OKPY)KAIOLIEr0 MUPA U TIOHUMaHHE CMbICTa (PU3NIECKUX 3aKOHOB, PACKPBIBAIOLINX CBS3b
U3yUYCHHBIX SIBJICHUI;

® YMEHHUS TIOJIb30BAaTbCSI METOAAMH HAy4YHOrO HCCIEIOBAHUS SIBIEHUH MPUPOIBI, MPOBOAWUTH HAONIONEHUs, IUIAHUPOBATH M BBIMOJIHATH

JKCIIEPUMEHTBI, 00padaThIBATh PE3yJIbTAThl U3MEPEHHH, IIPEACTABIIATD PE3YJIbTATEI H3MEPEHUH ¢ TOMOIIBIO TadHL, rpadukoB U GpopmyIr, OOHAPYKUBATh



3aBUCUMOCTU MEXNy (PU3HYECKUMHU BEJIMYMHAMH, OOBSICHSITH TMOJYYSHHBIE PE3YJIbTaThl M [€JaTh BBIBOJABI, OLEHUBATH TPAHUIBI IMOTPEIIHOCTEH
PEe3yJbTaTOB U3MEPEHUN,

®  yYMEHUS NPHUMEHSATb TEOPETHYECKUEe 3HAHUS MO (PH3MKe HA MPAKTHKE, pelmaTh (U3NUECKUe 3aJa491 Ha TIPUMEHEHUE MOJTYYeHHBIX 3HAHMUIA,

¢ yMEHHUS U HABBIKM MPUMEHSTH MOJYYEHHbIE 3HAHUS Ui OOBSCHEHUS MPUHLMWIOB JEWCTBUS BAXKHEUINUX TEXHUYECKUX YCTPOWCTB, PELISCHUS
MPAaKTHYECKHX 3a/1a4 MOBCEAHEBHOMN JKM3HU, oOecriedeHus: 0€30MacHOCTH CBOEH KU3HU. PallioHabHOTO MPUPOIOONIB30BAHUS U OXPAHBI OKPYKAIOIIEH
CpeIbL;

o (opmupoBaHue yOeKIeHUS B 3aKOHOMEPHOH CBSI3M M TMO3HABAEMOCTH SIBJICHHH TPUPOIBI, B OOBEKTUBHOCTH HAYYHOTO 3HAHUS, B BBICOKOH
LIEHHOCTH HayKHU B PA3BUTHU MATEPUAIBHON U NyXOBHOU KYJBTYPHI JIFOAEH;

®  pa3BUTHE TEOPETUYECKOrO MBIIJICHUS Ha OCHOBE (POPMHUPOBAHUS YMEHUN YCTAHABIWBATH (PAKThI, Pa3jiMyuaTh MPUYHHBI U CIEACTBHS CTPOUTH
MOJIEJT ¥ BBIIBUTATh THUIOTE3bI, OTBICKUBATh U (POPMYJIUPOBATH JOKA3ATENbCTBA BBIIBUHYTHIX TMIIOTE3, BBIBOIUTH U3 3KCIEPUMEHTANTBHBIX (PAaKTOB U
TEOPEeTUYECKUX MoaeNel pu3nieckue 3aKOHBbI,

¢ KOMMYHUKATHBHBIE YMEHHUS IOKJANbIBATH O PE3yJbTaTaX CBOErO HCCIENOBAHMS, yY4aCTBOBATh B MUCKYCCHH. KpaTKo W TOYHO OTBEYaTh HA
BONPOCHL. MICOMB30BaTh CIPABOYHYIO JIMTEPATYPY U APYTHe UCTOYHUKU HH()OPMALIHH.

Yacmubimu npeOmMemuplMu pe3yiomamamu odyuenus (puszuke 6 0CHOEHOI UiKo/le, HA KOTOPBIX OCHOBBIBAIOTCS OOIIHE PE3YIIbTATHI, SIBJISTFOTCS:

® T[OHUMAaHUE U CIOCOOHOCTH OOBSICHATH Takuwe (U3NYECKUE SIBIICHUS, KaK CBOOOJHOE TaJeHue TeJ, KOjeOaHWUs HHUTSHOTO W TPYKUHHOTO
MasiTHUKOB, aTMOC(pepHOe NaBiieHHe, TiaBaHue Ten, Auddys3us. bombimas C:KUMaeMOCTb T'a30B, Majas CXKUMAeMOCTb JKHIKOCTEH M TBEPHbIX Tell,
MPOLIECCHI TJIABJICHUST M HCHAPEHHUs] BEIIECTBA, OXJIAXKACHWE >KUAKOCTH MPU HUCHAPEHWH, WU3MEHEHWE BHYTPEHHEW SHEepPruH Tejla B Pe3yJibTaTe
Terionepenayn wik padoThl BHEUTHUX CHJI, SJISKTPU3ALUs TEJ, HArPEBaHUE MPOBOAHHUKOB 3JIEKTPUYECKHM TOKOM, 3JIEKTPOMATHUTHASI HHIYKIIUS,
OTpakeHUE U MPEJIOMJICHHE CBETa, TUCIIePCHs CBeTa, BOSHUKHOBEHHUE JIMHEHYATOrO CIIEKTPa U3Ty4eHUS,

®  yYMEHUS U3MEPSITh PACCTOSIHHE, MPOMEKYTOK BPEMEHH, CKOPOCTh, YCKOPEHHE, MAcCy, CHIIY, UMITYJIbC, pPadOTy CHIIBI, MOIIHOCTb, KHHETHYECKYIO
SHEPTUIO, TMOTEHIHMAIBHYIO SHEPTHI0, TEMIEepPaTypy, KOJHUYECTBO TEIUIOThL, YISIbHYI TEIJIOEMKOCTh BEIIECTBA, BJIAXKHOCTH BO3AYyXa, CHITY
3JIEKTPUUYECKOTO TOKA, JJIEKTPUYECKOE HAIPSDKEHUE, JIEKTPUYECKHUI 3apsif, SJEKTPUYECKOe COMPOTHBIICHHE, (POKYCHOE pAcCTOsSHHME CoOuparolei

JIMH3BI, OITHYCCKYIO CHUITY JIMH3BI,



° BJIAACHUEC OJOKCHCPUMECHTAJIBHBIMU METOAaMH HCCICAOBAHNA B TIPOLECCE CAMOCTOATCIIBHOTO H3YYCHUSA 3aBUCHUMOCTHU HpOfII[eHHOFO nyTu oOT
BPEMCHU, YAJIMHCHUA IIPYKHUHBI OT HpPIJIO)KeHHOfI CHUJIbI, CUJIBI TAXKECTU OT MACCHI TEJIA, CUJIbI TPEHUSA CKOJIBXKCHUS OT IUIOIaAN COIPUKOCHOBCHUA TCIT U
CUJIBI HOPMAJIbHOTO HAaBJICHUA, CHUJIbL ApXI/IMeI[a oT 061>eMa BbITECHEHHOU JKHUAKOCTHU, IEPUOAa KOHe6aHHﬁ MasaATHHKA OT €10 IJINHBI, 061>eMa rasza OT
AABJICHUS TIPpU OCTOSIHHOU TEMIIEPATYPE, CUJIbI TOKA Ha YHaCTKEC LECMU OT SJICKTPUUCCKOTO HAMPSXKCHUA, SJICKTPUICCKOrO COMPOTUBIICHUSA ITPOBOAHUKA
OT €ro JJIMHBIL, TIOIIaAU MOMEPECIHOTO CCUCHUA U MaTepualia, yria OTPaXXCHHU OT yIJjia MaACHUS CBETA,

L IIOHUMAaHHUE CMBICJIA OCHOBHBIX (I)I/ISI/ILIGCKI/IX 3aKOHOB U YMCHHE IMPUMEHATHL UX HA NPAKTUKE. 3aKOHBI JUHAMUKHA HprotoHa. 3aKOH BCEMHUPHOTO
TAroTeHus1, 3akoHbl [lackans u Apxumena, 3aKOH COXPaHEHHs] UMITYJIbCa, 3aKOH COXPAaHEHUs 3HEpruu, 3akoH OMa JuIsi ydacTka Lenu, 3akoH J[koyJsi-
Jlenna;

L NMOHUMAaHUE MPUHIUIIOB I[efICTBPIﬂ MalllH, HpI/I60pOB U TEXHUYCCKUX yCTpOfICTB, C KOTOPbIMHU KZl)KI[beI YCJIOBEK TMOCTOAHHO BCTPEYACTCA B
MOBCETHEBHOH JKU3HU, U CIIOCOO0B o0ecrnieueHuns: 0e30MacHOCTH MPH UX UCTIOIb30BAHUH,

° OBJIAACHUEC paSHOO6pa3HbIMI/I CHOCO6aMI/I BBITIOJTHCHHSA PACUCTOB JIA HAXOXKICHUA HEMW3BECTHON BEJUYMHBI B COOTBETCTBUHC YCJIIOBUSAMUA
MOCTABJICHHOW 3a/1a4¥ HA OCHOBAHUU UCTIOIb30BAHUS 3aKOHOB (Pr3UKHY;

®  YMEHHE HCIIOJIb30BATh MOJYUYCHHbIC 3HAHUS, YMEHHSI M HABBIKH B TIOBCEAHEBHOM JKM3HU (OBIT, SKOJIOTHs, OXpPaHa 3I0POBbsl, OXPaHa OKPY KaroLIeH

CpeIbl, TEXHUKA 0€30MacHOCTH U JIp. )

Pasznen Y4eHuk HAy4UnTCA Y4eHHK MOJYYHT BO3MOKHOCTD
HAYYHTbCS
7 Kaace
IepBoHavyanbHbIE ® DAaCIO3HABATH TEIUIOBBIE SIBIEHUS M OOBSACHATH Ha 0a3e HMMEIOIIMXCS 3HAHWN | @ UCIMONBb30BaTh  3HAHWUA

CB€ACHUSA 0 CTPOECHHUH
BeIIE€CTBA.

OCHOBHBIE CBOWCTBA UM YCJIOBUS MIPOTEKAHMS STUX ABJICHUN: TUPPY3Hs, U3MEHEHHE
o0peMa Ten mpu HarpeBaHWH (OXJIAKIASHUHU), OONbIIasi CKUMAEMOCTb T'a30B, Majast
CXKUMAEMOCTb KUAKOCTE W TBEpPABIX TeEI, arperaTHble COCTOSIHUSI BEILIECTBA,
3aBUCUMOCTb TEMITEPATYPbl KUIIEHUs OT NABJICHUS,

® pa3nM4yaTh OCHOBHBIC TNPH3HAKU H3YYEHHBIX (DU3MUECKHUX MOAEIEeH CTPOSHHS
ra3oB, *KMJIKOCTEH U TBEPABIX Te,

NPUBOANUTE TPHUMEPBl TPAKTUYECKOTO HCIOJB30BAHUS (PU3MUECKUX 3HAHUH O
TEIUIOBBIX SBJICHUSIX.

TEIUIOBBIX SIBJIEHUSIX B TIOBCEIHEBHOMU
JKU3HU U1 o0ecrieueHus 0€30macHOCTH
npu obpameHnn ¢ npudbopamMu U
TEXHUYECKMMU  YCTPOMCTBAMH, IS
COXpaHEHHsI 30POBbsI M COOJFOIEHUS
HOPM  DKOJIOTHYECKOTO TMOBEIACHHS B
OKpy>Karolleu cpene.




BiaumoaencrBus TeJ

® pAcCrO3HABaTb MEXAHUYECKHE SIBICHHUSI W OOBACHATH Ha OCHOBE HMEFOIIHUXCS
3HAHUN OCHOBHBIE CBOMCTBA WJIM YCJIOBUSI MPOTEKAHUS 3TUX SBJICHUI. PABHOMEPHOE
U HEPaBHOMEPHOE [IBIKCHHUE, OTHOCHUTEJIbHOCTb MEXaHMYECKOTO IBMIKEHHUS,
WHEpLUs, B3aUMOJIEUCTBUE T,

® ONHCHIBATH HM3YYCHHbIE CBOHCTBA TEI M MEXAHMYECKUE SIBJICHUS, HCIONb3YS
¢dusnyeckne BEIMYUHBL IMyTh, IEPEMEIIEHHE, CKOPOCTb, Macca Tena, MJIOTHOCTb
BEIIECTBA, CHJIa (CHJIa TSDKECTH, CHIIa YIIPYTOCTH, CHJIA TPEHHUs),  NPU ONHCAHUH
NPaBWIBHO TPAaKTOBaThb (PU3NYECKUH CMBICH HCIOJB3yEeMbIX BEJIHYHH, HX
00O3HaYeHHsT U €JUHHLBI U3MEPEHUs, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIINE NAHHYIO
($U3NIECKYI0 BEIUYMHY C APYTMMH BEIMYHMHAMH, BBIYUCISATH 3HaUEHHE (Ppusmueckoin
BEJIMYHHBI,

® AHAJIM3MPOBATH CBOWCTBA TeJl, MEXAHWYECKHE SIBICHHS M IPOLECCHI, UCIOIB3YS
¢dusnyeckne 3aKOHBI. 3aKOH BCEMHPHOTO TATOTEHHS], MPUHLUI CYNEPIO3UIUN CHII
(HaxOKAeHNE PaBHOACHCTBYIOIIEH CUJIBI);

e 3akoH I'yka, Tipu 3TOM pa3nIUYaTh CIOBECHYIO (POPMYJIHPOBKY 3aKOHA M €rO
MaTeMaTHYECKOE BbIPAKEHUE,

e pemaTh 3aa4M, UCIONB3Ys (PU3NUECKUE 3aKOHBI ( MPUHLUIN CYNMEPIIOZUINH CHJL,
3akoH ['yka) u (opmysbl, cBsi3biBatoIMe (HU3NYECKUE BENTUYUHBI (TTyTh, CKOPOCTD,
Macca TeJa, IJIOTHOCTh BeIECTBa)  Ha OCHOBE aHAJIM3a yCJIOBUS 3a7a4H 3aIHCHIBATh
KpPaTkoe YCIOBHE, BBIAENATh (PU3MUECKHE BEJIWYHMHBI, 3aKOHBI M  (POPMYJIBL,
HEOOXOIMMBIE MJISi €€ PEIleHHs], MPOBOAUTH pacueTbl M OLEHHBATb PEAJbHOCTH
MOJIYY€HHOTO 3HaYeHUsT (PU3NIECKON BETMUNHBL

® HCIIOJIB30OBATH 3HaHUuA 0
MCXaHHNYCCKHX SABJICHUAX B
HOBCGHHGBHOfI JKHU3HHU JJIsA obecrieueHust

OesomacHocTHM  TpH  OOpamieHMHu ¢
npudopaMu 151 TEXHUYECKUMU
YCTPONCTBAaMU, IS COXPaHEHUs
300pOBBSI M COONIONEHUS  HOPM
HKOJIOTHYECKOTO MIOBEIEHHs B
OKpY Karo e cpene; MPUBOJIUTH

IPUMEPDI MPAKTUIECKOr0 UCIOIb30BAHUA
(U3NUeCKUX 3HAHUA O MEXAaHUYECKHUX
ABJICHUAX U (I)I/ISI/ILIGCKI/IX 3aKOHax;

L pa:snnanb l"paHI/ILIbI HpI/IMeHI/IMOCTI/I
(I)I/ISI/ILIGCKI/IX 3aKOHOB, IIOHUMATh
BceoOmuii xapakrtep (yHIAMEHTAIbHBIX
3aKOHOB (3aKOH BCEMHPHOI'O TSTOTEHHSI)
u OFpaHI/ILIeHHOCTb HUCITIOJIB30BAHUS
YAaCTHBIX 3aKOHOB (3akoH ['yka, u np.);

® HAXOOUTH aI[eKBaTHyIO
NPeUIOKEHHOW  3a7adye  (PU3HYECKYIO
MOJIeJTb, pa3pemarb mpodieMy Kak Ha
OCHOBE UMEKOIIUXCS 3HAHMI o
MexXaHuKe C HCIIOJIb30BaHIEM
MaT€MaTUYECKOr0 armapara, Tak U MOpU
TIIOMOIIIHN METOAOB OLICHKU.

JaBjeHHe  TBepABIX
TeN, KHAKOCTEH H
razos

® pacrno3HaBaTh SIBJICHUS U OOBSICHATH HA OCHOBE MMEIOLINXCS 3HAHUI OCHOBHBIE
CBOICTBA WJIM YCJIOBHUS TNPOTEKAHWUs] STUX SBJIEHUIL: nepefava AaBlIE€HUs
TBEPIbIMU TEJIAMH, KUIKOCTSIMH U ra3aMu, aTMOC(pepHOe AaBJICHNE, TNIABAHHUE TEIT,

® ONHCHIBATH H3YUEHHBIE CBOWCTBA TeJ, HCHOJNB3Yys (U3NYECKHE BEIMYUHBI -
JaBJIeHNE Npyd  ONMHUCAHWM TPABHJIBHO TPAKTOBATh (PH3MUECKUI CMBICH
UCTIONB3YEMBIX BEJIWYHH, HX OOO3HAUEHWs] W EeAMHUIBI H3MEPEHHs, HaXOIHUTb
(bopMyBI, CBSI3BIBAIOLINE NAHHYIO (PU3MUYECKYIO BEJIHMUHUHY C APYTUMH BEJUYHMHAMH,
BBIUUCIIATE 3HaUeHHE (PU3HMUECKON BEINYHHBL,

® aHANU3MUPOBATh CBOWCTBA TEJ, MEXaHUUYECKHE SIBJICHUS U IMPOLIECCHI, UCIONb3Ys
(U3rUeCcKre 3aKOHBI:

e 3akoH Ilackans, 3akoH Apxumena, Inpu

OTOM  pa3jin4yaTb CJIIOBCCHYHO

¢ Dpas3j4yaTtb TIpaHULBI NPHUMECHHUMOCTHU
(1)I/ISI/I"IGCKI/IX 3aKOHOB, IIOHUMAThb
BceoOmuil xapakrtep (yHIAMEHTAIbHBIX
3aKOHOB u OrPaHHMYEHHOCTh
HUCIIOJIB30BAHHUA YAdCTHBIX 3aKOHOB (SaKOH
Apxumena u 1p.),




(OpMYIHPOBKY 3aKOHA U €r0 MATEMATUYECKOE BBIPAKEHHUE,

e pemarh 3a7a4M, HUCHONB3ys (usudeckue 3akoHbl (3akoH llackansi, 3akoH
Apxumena) u (GHOpMyJIbI, CBSI3bIBAOINUE (PH3HUECKHE BENUYHMHBI (TaBIECHHUE), Ha
OCHOBE aHAJIM3a YCJIOBHUS 3aJaydl 3alHChIBATb KPAaTKOE YCIOBHE, BbIIEIATH
¢usnyeckne BETMYMHBL, 3aKOHBI M (POPMYJBL, HEOOXOIUMBIE Ui €€ PeIleHHs,
NPOBOIUTH PACUEThl M OLEHUBATH PEAJbHOCTD IMOJYYEHHOTO 3HA4YEeHUs (PH3HUEcKOi
BEJIMYUHBI.

PaGora M MOINHOCTH.
JHeprusi.

® pacro3HaBaTh SIBJICHUS U OOBSICHATH HA OCHOBE MMEIOIINXCS 3HAHWH OCHOBHBIE
CBOWCTBA WJIM YCJIOBHSI TNPOTEKAHHWsS 3TUX SIBJICHUH: PAaBHOBECHE TBEPABIX TEJ,
UMEOIINX 3aKPEIUIEHHYIO OCh BPALICHHS,

® ONKCHIBATH H3yUEHHBIE CBOICTBA TE€N W  SIBJICHUS, HCIONB3Yysd (PU3NUECKHE
BEJIMYMHBI, KHHETUYECKAs! SHEPTHsl, IOTEHINAIbHAS SHEPTUsi, MeXaHudeckas pabora,
MexaHudeckass MommHoctb, KIIJI mpu coBepmeHnn padoTbl C HCIONB30BAHUEM
NPOCTOrO MEXaHU3Ma, NPU OMHCAHWUHU MPABUJIBHO TPAKTOBATH (PM3MUYECKUI CMBICI
UCTIONB3YEMBIX BEJIWYHH, WX OOO3HAUeHWs] W EeAMHUIBI H3MEPEHHs, HaXOIHUTb
(bopMyIBI, CBSI3bIBAIOLINE NAHHYIO (PU3MUYECKYIO BEJIHMYUHY C APYTUMH BEIUYHMHAMH,
BBIYUCIIATE 3HaUeHHE (PU3NMUECKON BEIINYHHBL,

® AHAJIM3MPOBATH CBOWMCTBA TEN W MPOLECCHL, HCIONB3ysd (PU3UUECKHE 3aKOHBI:
3aKOH COXPaHEHHs SHEPT U,

® pemaTh 3a7a4H, UCIONIb3Ys (PU3NIECKHE 3aKOHBI (3aKOH COXPAHEHUs YHEPTUN ) U
dopmynbl, CBs3bIBAIOLINE (PU3MUECKHE BETUYUHBI ( KMHETHYecKasi SHeprus,
MOTEeHLMATbHAST SHEPrHs, MeXaHudeckas pabora, mMexaHudeckass MomHOCTh, KIIJ]
IPOCTOr0 MEXaHW3Ma,). Ha OCHOBE aHAJM3a YCJOBHS 33/1a4M 3alHCHIBATH KPAaTKOE
yCJIOBHE, BBIACISTH (PU3MUECKHIE BEINYHMHBI, 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE IS
€€ pelIeHUs], MPOBOANTh PACUYEThl M OLICHUBATH PEAJbHOCTh MOyUYEHHOI'O 3HAYCHUS
(bU3NUECKON BETMIMHBI.

® pasznMyaTh TPAHHULBI MPUMEHHUMOCTH
pusnuecKrx 3aKOHOB, MOHUMATh
BceoOLmii xapakrep (yHIaMEHTaIbHBIX
3aKOHOB (3axoH COXpaHEeHHUs
MEXaHUYECKOH SHEPTHN)

® HAXOIHThb aIeKBaTHYIO
NPEJIOKEHHOH — 3anmade  (PU3HYECKYIO
MOZIeNIb, pa3pemarb MpodiieMy Kak Ha
OCHOBE HMMEHOLIUXCS 3HAHUU c
UCTIOJIb30BAHUEM MaTeMaTU4eCKOro

arrmapara, Tak U nNpru MnmoMOoumu METOOOB
OLICHKU.

8 kiace

TenjoBble sIBJI€eHUA

®  pacmo3HaBaTh TEIUIOBBIC SIBIEHHSI W OOBSACHATH Ha 0a3e MMEIOLIUXCS 3HAHHM
OCHOBHBIE CBOMCTBAa WJIM YCJIOBUSl MNPOTEKAHUsS STUX SIBJICHUH: TEIIOBOE
paBHOBECHE, MCHApPEHHE, KOHACHCALMs, IJIaBJI€HUE, KPUCTAIIU3aLMs, KUIIEHUE,
BJIAXXHOCTb BO3/yXd, pa3jM4HblE CHOCOOBI Termyonepenadnl (TEIUIONPOBOAHOCTD,
KOHBEKLVSI, M3JY4YCHHE), arperaTHble COCTOSHHS BEIIECTBA, IOTJIOMICHHE SHEPTHH
IIPU UCHAPEHUH >KUIKOCTH U BBIACICHUE €€ NMPU KOHAEHCALWU Mapa, 3aBUCUMOCTH
TeMIEepPaTypbl KUIEHUS OT JABJICHUS,

e  ONNCHIBATH H3YYEHHBIE CBOMCTBA TeJl W TEIUIOBBIE SIBJICHUS, HCIOJb3Ys
(busnyeckne BEJMYMHBI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI YHEPIHs, TEMIIEPaTypa,

L4 HUCIIOJBb30BaTh 3HAHHUA O TCIJIIOBBIX
SIBJICHUAX B HOBCGHHGBHOP'I JKU3HHU 1JIA

obecrieyeHust 6e3omacHoCTH npu
oOpareHnu c npubopaMu u
TEeXHUYECKHUMH  YCTPONCTBAMH,  IJIs

COXpaHEHHs 3JI0pOBBbSI H COOJIONEHUS
HOPM SKOJIOTMYECKOTO TIOBENCHUS B
OKpY Karo e cpene; MPUBOJIUTH
MPUMEPBI  3KOJOTHUYECKUX HOCJ'IGI[CTBI/Iﬁ




yAeNbHAs TEIJIOEMKOCTh BELIECTBA, YAEIbHAs TEIJIOTA IUIABJICHUs, YAEIbHAs TeIIOoTa
napooOpa3oBaHMs, yIeIbHAS TEIJIOTA CrOPAHUs TOIUINBA, KO(PPHUIMEHT MOJNE3HOTO
IEeMCTBUS TEIUIOBOTO IBUTATENISL, MPU OMUCAHUHU MPABHIIBHO TPAKTOBATH (DH3HUECKHI
CMBICJI UCTIONIB3YEMBIX BEJIMUYWH, UX 0003HAUEHUs U €IUHUIIbl H3MEPEHHs, HAXOIUTh
(bopMyJIBI, CBSI3BIBAIOLINE NAHHYIO (PU3MUECKYIO BEIHMUUHY C APYTUMH BEJIUYMHAMH,
BBIUUCIIATE 3HaUeHHE (PU3MUECKON BEINYHHBL,

®  QHAIU3UPOBATH CBOMCTBA TeEJ, TEIUIOBBIE SIBJICHUS U IPOLECCHI, HUCIOJb3Ys
OCHOBHBIE€ MOJIOKEHUS aTOMHO-MOJIEKYJIIPHOTO Y4Y€HHs O CTPOCHHHM BeEIleCTBa U
3aKOH COXPAHEHUsl SHEPTHY,

®  pasmMuaTh OCHOBHBIC NPU3HAKU H3YyUEHHBIX (PH3HMUECKHUX MOAEJTEH CTPOSHHS
ra3os, *KMJIKOCTEH U TBEPABIX Te,

®  TPUBOIUTH TNPUMEPHI MPAKTHUECKOTO HCIONB30BAHHUA (PH3MUECKUX 3HAHUH O
TEIUIOBBIX SBJICHUSIX,

e  pelaTh 3aa4y, UCHOJIb3Ysl 3aKOH COXPAHEHUs SHEPIMH B TEILIOBBIX MpOLECCcax
u  (Qopmynbl, cBs3bBarOIKME (UINUECKUE BENUYUHBI (KOJUYECTBO TEIUIOTHI,
TeMIepaTypa, yAelbHas TEIUIOEMKOCTb BEILIECTBA, yAEIbHAs TEIUIOTA ILIABICHUS,
yoeiabHAs TeIuioTa MapooOpa3oBaHUsl, yHeNbHAas TEIUIOTa CrOpPaHHWs TOIUIHBA,
K03(ppuLMeHT MoNe3HOro AEeHCTBUS TEIUIOBOrO JBHIaTelsl). HA OCHOBE aHAJIN3a
YCJIOBHS 3a/1a4M 3aIHChIBATh KPATKOE YCIOBUE, BBIAENATh (PU3NYECKHE BEIHMYUHBI,
3aKOHbI U (OPMYJIbI, HEOOXOAMMBIC [JIsi €€ PELICHHUS, MPOBOIUTH pacUeThbl H
OLICHUBATh PEATbHOCTD MOJIyYE€HHOTO 3HAUYEHUsT (PH3UUECKON BEJTHMYUHBI.

paboThl JBUTaTeNei BHYTPEHHETO
Cropasus, TETJIOBBIX U
TUAPOSJIEKTPOCTAHLUI,

L4 pa3jiniaTthb rpaHulbl TPUMECHUMOCTH
(1)I/ISI/I"IGCKI/IX 3aKOHOB, IIOHUMAThb
BceoOmuil xapakTtep (yHIAMEHTAIbHBIX
(u3NIECKUX 3aKOHOB (3aKOH COXPaHEHUs
SHEPruu B TEIJIOBBIX COXPaHEHUA
SHEPrUM B TEIUIOBBIX IMpOLECccax) W

OIrpaHUYCHHOCTD UCITOJIB30BAHUA
YaCTHBIX 3aKOHOB,

° HaAXOOUTb AACKBATHYHO
NpefoKeHHOH  3amade  (PU3HYECKYIO

MOZIeNIb, pa3pemarb MpodiieMy Kak Ha
OCHOBE MMEOIIUXCS] 3HAHUM O TETUIOBBIX
SIBJICHUSIX c HCIIOTIb30BAHUEM
MaTEMaTUYECKOrO armapara, Tak U MpHU
MOMOIIA METOAOB OLICHKH.

dekTpUUYeCcKHe
ABJICHUSA

®  pacro3HaBaTh U OOBSCHSITHP Ha OCHOBE WMEIOINIUXCS 3HAHUN OCHOBHBIE
CBOWMCTBA WUJIU YCJIOBUSI MIPOTEKAHMS  SIBJICHUH: 3JIEKTPHU3ALUSA TEJ, B3aMOJCHCTBHE
3apsIOB, SJIEKTPUUECKUN TOK U €ro ASHCTBUS (TEIUIOBOE, XUMUYECKOE, MATHUTHOE);

® COCTaBJIAITb CXEMbl  JJICKTPUYECKUX LEMEeH C  TMOCJIEeNOBATENbHBIM U
napajuieNIbHBIM ~ COSAMHEHHEM 3JIEMEHTOB, pasjinyas YCJIOBHbIE OOO3HAYECHHS
BJIEMEHTOB DJJICKTPUYECKUX Ileneil (MCTOYHUK TOKa, KIIKOY, PEe3NCTOp, PeocTar,
JIAMIIOYKA, aMITEPMETP, BOIBTMETP);

®  OMHCHIBATH U3YYEHHBIC CBOIMCTBA TEJ U 3JIEKTPOMATHUTHBIC SIBJIEHUS, UCTIONb3YS
(du3nuecKre BENWYUHBL OJICSKTPUUECKUN 3apsi, CHUJla TOKA, DSJIEKTPUYECKOe
HaIpsKEHUE, SJIEKTPUYECKOE COMPOTHUBIICHHUE, YIEJIbHOE COMPOTUBJICHUE BEILECTBA,
paboTa 3JEKTPUYECKOro TOJisi, MOIIHOCTh TOKA, MPU ONMUCAHUH BEPHO TPAKTOBATH
($u3MUeCKUll CMBICT HUCIOJB3YEMBIX BEJIMYMH, WX OOO3HAYEHUS] M EIUHULIBI
U3MEPEeHMUsI, HaXOOUTh (POPMYJIbI, CBSI3BIBAIOIINE NAHHYIO (DPU3HUECKYIO BEIHMYUHY C
IPYTUMU BEJTUINHAMU,

®  QHAMM3UPOBATH CBOWCTBA TEJ, BJEKTPOMATHUTHBIC SIBJICHHUS W TPOLIECCHI,

®  HCIOJIb30BaTh 3HAHUS 00
3IEKTPOMATrHUTHBIX SIBJIEHUSIX B
MTOBCEIHEBHOM KH3HU UIsI O0ECIeUeHus
OesomacHocTHM  TpU  OOpamleHHHu ¢

npudopaMu 151 TEXHUIECKUMU
YCTPONCTBAaMU, IS COXPaHEHUs
3M0pOBBSI M COOJNIONEHUS  HOPM
HKOJIOTHYECKOTO MOBEIEHHs B

OKpy>Karollen cpene,

L4 pa3jiniaThb rpaHulbl TPUMECHUMOCTH
(I)I/ISI/ILIGCKI/IX 3aKOHOB, IIOHUMAThb
BceoOmuil xapakrtep (yHIAMEHTAIbHBIX
3aKOHOB U OTPAaHUYEHHOCTh
HUCIIOJIB30BAHHUA YAdCTHBIX 3aKOHOB (SaKOH
Oma nns yuacTka 1en, 3akoH Jlxoyns-




UCTIONB3YSl (pu3ndYeckne 3aKOHbl: 3akoH Oma ans ydacTka menu, 3akoH Jkoyis-
JleHna, mTpM S3TOM pasIUyYaTh CJIOBECHYK (POPMYJNIHPOBKY 3aKOHA H  €ro
MaTEMAaTHYECKOE BBIPAKCHHE,

e  pemaTh 3a/a4H, UCTIONB3Ys (Pr3UYecKre 3aKOHbI (3akoH OMa JJIsl y4acTKa IeTH,
3akoH [[xoynsa-Jlenna) u Gopmynbl, CBsi3bIBarOmIue (prsudeckue BENTUYUHBI (CHIa
TOKA, OSJIEKTPUYECKOE HANPSDKEHHE, JJIEKTPHYECKOE CONPOTHBICHHE, YIEIbHOE
CONPOTHUBJIEHUE BELIECTBA, paboTa BJIEKTPUYECKOTO IOJIs, MOIIHOCTh TOKa,
dopMynBl pacdera 3JIEKTPUUECKOTO CONPOTUBICHUS IPH TOCIENOBATENIbHOM H
NapajyieIbHOM COEIWHEHHH NPOBOAHHMKOB). HA OCHOBE aHANM3a YCJIOBHS 3a1add
3aMUChIBATh KPATKOE VYCJIOBUE, BBIENATh (DU3NYECKHE BEJIMYMHBI, 3aKOHBI W
dbopMybl, HeOOXOMMMBbIE IUIsi €€ pEeLISHHs, MPOBOAUTH pAcC4YeThl U OLICHUBATH
peaIbHOCTh MOJIYYEHHOTO 3HAYeHHsI (PU3NIECKON BEJTMUUHBIL.

Jlenma u ap.),

®  JCMOJIb30BaTh NMPHEMBI MOCTPOCHUS
¢usnueckux  Mojenel, TOoWCKa |
(bopMyTUPOBKHU JIOKa3aTeNIbCTB
BBIIBUHYTBIX THIOTE3 M TEOPETUYECKHX
BBIBOZIOB HA OCHOBE OMIIHPUYECKU
yCTAHOBJIEHHBIX (DAKTOB.

DIeKTPOMATHUTHBIE
SIBJICHHUS

®  PACIO3HABATH 3JICKTPOMATHUTHBIE SIBJICHUS M OOBSICHSITH HA OCHOBE UMEFOIITIXCSI
3HAaHUM B3aUMOJICHCTBUE MAarHUTOB,

L4 AHAU3UPOBATh SJICKTPOMArnuTHBIC ABJICHUA W TMPOLCCCHI, HUCIOJB3ys

® UCIOJIB30BaTh 3HAHUS 00
BHGKTpOMaFHI/ITHbIX SIBJICHUAX B
HOBCGHHGBHOﬁ JKHU3HU OJI51 o6ecnequI/I${

dusnyeckne 3aKOHHI; OesomacHocTHM  TpU  OOpamleHHHd ¢
®  TPUBOIUTH NPUMEPHI MPAKTUUECKOTO HCIONB30BAHHUA (PH3MUECKUX 3HAHUH O npubopamu u TCXHUICCKMMH
3JIEKTPOMArHUTHBIX SIBJICHUSX. yCTPOMCTBAMHY, IJTst COXPAHCHHUS
3I0pOBBSI M COOJNIONEHUS  HOPM
5KOJIOTHYECKOTO MOBEACHUS B
OKpYKarolleu cpene.
CgeToBbI€ ABJIEHUS ®  pacmo3HaBaTh SIBJICHUS U OOBSICHATH HA OCHOBE MMEIOLINXCS] 3HAHUI OCHOBHBIC | ®  HCIIOJIB30BATh 3HAHUsA 00
CBOWCTBA WU YCJIOBUA MPOTEKAHHUS OSTUX SIBJICHUN: MPSIMOJIMHEMHOE | 3JIEKTPOMArHUTHBIX SIBJICHUSIX B

pacmpocTpaHeHHe CBETa, OTPAXKEHUE U MPEJIOMIICHHUE CBETA;

®  UCNOJIb30BaTh ONTHYECKHE CXEMBI IJISi MOCTPOCHHUS! M300pak€HHH B IJIOCKOM
3epKajie u coduparomeii InH3e;

®  AHAINM3UPOBATH CBOICTBA TET M IPOLECCHI, HCHOJb3Yys (U3NUECKHE 3aKOHBI:
3aKOH MPAMOJIMHEHHOIO PacCHpOCTPAHEHUs! CBETA, 3aKOH OTPAKEHMs CBETA, 3aKOH
IPEJIOMJIEHHUS] CBETA; MIPU 3TOM PA3IN4aTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA M €ro
MaTEeMaTHYECKOE BbIPAKECHUE,

e pemaTh 3aja4yd, HCMONB3Ys (PU3UYECKHE 3aKOHBI (3aKOH MPSIMOJIUHEHHOTO
pPacIpOCTpaHEHUsI CBETA, 3aKOH OTPAKEHMs CBETAa, 3aKOH IIPEIOMIIEHHsI CBETa) U
dopmynbl, cBs3bBaOIIUE (pu3Mueckue BeMUYMHBI ((POKYCHOE pacCTOSIHHE W
OINITHYECKasl CHJIA JIMH3bI). HA OCHOBE aHAJIN3a YCJIOBUS 33Ja4M 3aIHCHIBATh KPATKOE
yCJIOBHE, BBIACISATH (PU3MUECKHIE BEIUYHHBI, 3aKOHBI 1 (POPMYJIbI, HEOOXOANMBIE ISt
€€ peIIeHUs], TPOBOANTh PACUYEThl M OLEHUBATH PEAJbHOCTh IMOJIYUYEHHOI'O 3HAYCHUS

HOBCGHHGBHOP'I JKHU3HH JJIsA obecrieueHust

OesomacHocTHM  TpU  OOpamleHHH ¢
npudopaMu 151 TEXHUYECKUMU
YCTPONCTBAaMU, IS COXPaHEHUs
3M0pOBBSI M COOJNIONEHUS  HOPM
HKOJIOTHYECKOTO MOBEEHHs B

OKpy>Karollen cpene,

e  pa3IMyaTh TPAHULBI TPUMEHUMOCTHU
buszruecKux 3aKOHOB, MOHUMATh
BCeoOIMit xapakrep (yHIaMEHTAIbHBIX
3aKOHOB,

®  UCIOJIb30BaTh MPHEMblI MOCTPOCHHUS
dusnueckux ~ Mojenel, Toucka |




(U3NUECKON BETMIMHBI.

(bopMyTUPOBKHU JOKa3aTeNIbCTB
BBIIBUHYTBIX THUIOTE3 M TEOPETHUYECKHUX

BBIBOZIOB HA OCHOBE OMIIMPUYECKU
yCTAHOBJIEHHBIX (DAKTOB.
9 Kaace
3axonbl ®  pacmo3HaBaTh MEXAaHWYECKUE SIBJICHUS U OOBSACHSITH Ha OCHOBE HMEIOIIMXCS | ®  HCIOJIb30BATH 3HAHUS 0
B3aHMMOJEHCTBHSA H 3HaHWUH OCHOBHBIE CBOWMCTBA HJIM YCJIOBHS MPOTEKAHMS STHX SIBJICHUH: paBHOMEPHOE | MEXaHHMUECKUX SIBJICHHSIX B

ABHKEHHS TeJ

U HEpaBHOMEPHOE [IBMJKEHUE, PAaBHOMEPHOE U PaBHOYCKOPEHHOE MPsIMOJIMHENHHOEe
IBW)KEHHE, OTHOCHTEIBHOCTb MEXaHWYECKOTO JIBIKEHHsI, CBOOOTHOE MaJeHUE Tel,
paBHOMEpPHOE [ABI)KEHHME IO OKPYXXKHOCTH, MWHEpLus, B3auMOJEHCTBUE Tel,
PEaKTUBHOE JIBUKEHUE,

®  ONUCHIBAThb M3Y4YEHHBbIE CBOWMCTBA TEJN M MEXaHUYECKHE SIBJIEHUS, HCIONb3Ys
¢usnyeckue BENUYHMHBL MYyTh, IEPEMELICHHe, CKOPOCThb, YCKOPEHHE, IEepHOn
obpamenns1, cuna (Cujia TSDKECTH, CUJIa YIPYTOCTH, CHUJIa TPEHUsS), HMIIYJIbC Tea,
KMHETHYECKasl SHEPrus, NMOTCHLUUANbHAs JHEPTUs, MexaHuueckas pabora, cuia
TpeHUsT U NPU ONHCAHWU TPABHJIBHO TPAKTOBaTh (PU3MUYECKHA CMBICI
UCTIONB3YEMBIX BEJIWYHH, HX OOO3HAUeHWs] W E€AMHUIBI H3MEPEHHs, HaXOIHUTb
(bopMyIBI, CBSI3bIBAIOLINE NAHHYIO (PU3MUYECKYIO BEJIHMUUHY C APYTUMH BEIUYMHAMH,
BBIUUCIIATE 3HaUeHHE (PU3NMUECKON BEIINYHHBL,

e  aHAJIM3UPOBATH CBOMCTBA TeJl, MEXaHUYECKUE SIBJIEHUS U MPOLECCHI, UCIONb3Ys
¢dusnyeckne 3aKOHBI: 3aKOH COXPAHEHHsI SHEPTUH, 3aKOH BCEMHPHOTO TATOTEHHS,
NPUHLHN CYNEePHO3NLNN CHJ (HaXxoxneHue paBHopeicTeyromen cubl), I, 11 u 111
3aK0oHbl HBIOTOHA, 3aKOH COXpaHEHHUs] UMIIyJbCa, MPU 3TOM pPas3jINyaTh CIOBECHYIO
(OpMYIHPOBKY 3aKOHA U €r0 MATEMATUYECKOE BBIPAKEHHE,
e  pa3nuuaTb  OCHOBHbIE TPU3HAKM  H3yUYEHHBIX
MaTepuasbHas TOUKa, UHepLHalbHas CUCTEMa OTCUETa,

e  pemaTh 3a/a4M, UCHOJB3Ysl (PU3NUECKHE 3aKOHBI (3aKOH COXPAHEHHUS SHEPTUH,
3aKOH BCEMHUPHOrO TArOTeHMs, NpuHUun cynepnosuuuu cui, I, II u III 3axkoHBI
HbroTOHA, 3aKOH COXpaHEHHsI MMITyJibca) U (POpMyIbl, CBsA3BIBAIOLINE (PHU3HUECKHUE
BEJIMYUHBI (IyTh, CKOPOCTb, YCKOPEHHE, CHJIA, HMITYyJbC TeNa, KUHETHYEeCKas
SHEpPrusi, MOTEHLHUANbHAs 3HEpPrus, MexaHudeckas padoTa): Ha OCHOBE aHaJH3a
YCJIOBHSI 3a/1a4Ml 3aIHChIBATh KPATKOE YCIOBUE, BBIAENATh (PU3NYECKHE BEIMYUHBI,
3aKOHbI W (OPMYJIbI, HEOOXOAMMBIC [JIsl €€ PELICHHUS, MPOBOIUTH pacUeThl H
OLICHUBATh  PEAJBbHOCTb  TOJIYYEHHOTO  3HAueHUs: (PU3MUYECKOW  BEJIWYHMHBL

dusnueckux  MOAENeH:

HOBCGHHGBHOﬁ JKU3HHU AJIA obecnieueHust
OesomacHocTM  TpU  OOpamieHHu ¢

npudopamMu 51 TEXHUYECKUMU
YCTPONCTBAaMH, IUTst COXpaHEeHHUst
300pOBBSI M COONIOACGHUS  HOPM
5KOJIOTHYECKOI0 MIOBEICHMS B
OKpY Karo1en cpene; MPUBOJIUTH

MPUMEPBI MPAKTUYECKOTO UCITOIb30BaHUSA
(U3NUECKUX 3HAHUA O MEXAaHUYECKHUX

ABICHUAX W  (PU3MUECKUX  3aKOHAX;
MIPUMEpHI HCIIOJIb30BAHUS
BO300OHOBJISIEMBIX HCTOYHUKOB 3>HEPIHUU,
DKOJIOTUYECKUX MOCJECTBUN
HCCJIEZIOBAHMUS KOCMHYECKOI0
IIPOCTPAHCTB,;

®  pa3nIMyaTb IPaHULIbI IPUMEHUMOCTHU
dusngecknx 3aKOHOB, MOHUMATh
BceoOmuil xapakrtep (yHIAMEHTAIbHBIX
3aKOHOB (3axoH COXpaHEeHHUs
MEXaHUYECKON SHEPTHH, 3aKOH
COXPaHEHUsI UMITyJIbCa, 3aKOH
BCEMHPHOTO TSATOTECHUS),

®  HAaxXoJuTb a7IeKBaTHYIO
NPEIJIOKEHHOH — 3anmade  (U3UYECKYIO

MOJIeJTb, pa3pemarb NpodiieMy Kak Ha
OCHOBE UMEIOIITNXCS 3HAHUHN o
MeXaHUKe c HUCIOJIL30BAHUEM




HCIIOJIB30BATh 3HAHU 00 SJICKTPOMArHUTHBIX SABJICHUAX B HOBCGHHGBHOﬁ JKU3HHU OJId
obecrnieuenusi Oe3omacHOCTH Tipu oOpamieHuH ¢ npudopaMu U TEXHHUYECKHUMHU
yCTPOHCTBAMHM, Il COXPAHEHHs 3I0POBbS U COONIONEHUS HOPM HKOJOTHYECKOrO
NMOBENEHUsT B  OKPYJKAKOIleW  cpeae;,  NPUBOAWUTL  NPHUMEPHl  BIIUSHUA
SJICKTPOMATrHUTHBIX I/IS.]'IyLIeHI/Iﬁ Ha KUBbBIC OPTaHU3MBI,

®  pa3NMuaTh MPAHULIBI IPUMEHUMOCTU (PU3UYECKIX 3aKOHOB, MOHMUMATh BCEOOIIHIA
xXapakTep PyHIAMEHTATbHBIX 3aKOHOB;

®  UCNOJNBb30BaThb MNPHEMBl IOCTPOEHUS (PHU3MUECKHMX MOIesel, TOoucKa W
q)OpMy.]'II/IpOBKI/I AOKA3aTCIBbCTB BBIABUHYTBIX THIIOTE3 U TCOPECTUUCCKUX BBIBOOOB Ha
OCHOBE SMIMPHUIECKU YCTAHOBJIECHHBIX (PaKTOB;

®  HaxOAUTH ATECKBATHYIO NMPEIJIOKEHHOH 3a71a4de GU3NYECKy0 MOJeNb, pa3peiarhb
npobyieMy Kak Ha OCHOBE MMEIOLINXCS 3HAHUNU OO 3JIEKTPOMATHUTHBIX SIBJICHUSX C
HCIOJIb30BAHUEM MATEMATHYCCKOIO alrapara, Tak U Mpu NOMOIIU METOAOB OLICHKHU.

MATEMATUYCCKOr O arimapara, Tak W IpH
IMOMOIIHU METOAOB OLICHKU.

Mexanuuyeckue
KO0JIC0AHUS U BOJIHBI.
3BykK.

®  pACTIO3HABaTh MEXAHWYECKHE SIBJICHUS U OOBSCHITH Ha OCHOBE WMEHOLIUXCS
3HaHUII OCHOBHBIE CBOHCTBAa WM YCJOBUS IPOTEKAHUSA 3TUX  SIBJICHUM:
KosebaTenbHOe IBHKEHUE, PE30HAHC, BOJIHOBOE JIBUXKEHUE (3BYK);

®  ONUCHIBATb MEXaHHYECKUE SIBJICHUS, HCIOJBb3ysl (PU3UYEeCKue BETUYMHBI:
nepuoA OOpaleHusl. aMIUTUTYa, MEePUOJ U YacTOTa KOJeOaHWH, NJIMHA BOJIHBI W
CKOPOCTh €€ PaclpOCTPaHEHUs, MIPHU OMUCAHUM TMPABWJILHO TPAKTOBATH (DH3UYECKHIA
CMBICJT HCTIOJIB3YEeMbIX BEJTUYHH, UX O0003HAYEHUS] U €IUHUIIbI H3MEPEHHS, HAXOAWUTh
(OpMYyIJIbI, CBSI3BIBAIOLINE NAHHYIO (DM3UYECKYIO BEJIMYMHY C APYTHMU BEJIMYUHAMH,
BBIUUCISITh 3HAYeHNE (PU3MUECKON BEIMYUHBI,

®  pemaTh 3aMa4d, UCIONb3Ys (PU3NYecKre 3aKOHbI U (POPMYJIBI, CBS3BIBAIOIINE
(du3nUecKkre BeUYHHBI ( aMIUTUTY/1a, IEPUOA U 4acTOTa KOJIEOAHUA, IMHA BOJTHBI U
CKOPOCTh €€ paclpOCTPAaHEHUs): HA OCHOBE aHAJM3a YCJIOBUS 3aJa4yd 3aIUCHIBATH
KpPaTKOe YCIOBHE, BBIACISITh (DU3MUECKHUE BEJIUMYUHBL, 3aKOHBI U (POPMYJIBL
HEOOXOMUMBIC ISl €€ PEIIeHHs, MPOBOAUTH PAcCYeThbl M OLEHUBATb PEATbHOCTH
MOJIyYEHHOTO 3HAUEHUsT (PU3HUECKON BETMIMHBI.

L4 HUCIIOJIBb30BATDH 3HaHUA 0
MEXAHNYECCKHUX SABJICHUAX B
HOBCGHHGBHOﬁ JKHU3HH JJIsA obecrieueHust

OesomacHOoCTM  TpU  OOpamieHHHd ¢
npudopaMu u TEXHUYECKUMU
YCTPONCTBAaMH, IS COXPaHEHUs
3I0pOBBSI M COOJNIONEHUS  HOPM
HKOJIOTHYECKOTO MOBEIEHHs B
OKpY Karo e cpene; MPUBOJIUTH
MPUMEPHIL HUCIIOJIB30BAHUA

BO30OHOBJISIEMBIX HCTOYHUKOB SHEPTHH,

®  pa3NUyaTh T'PAHULBI MPUMEHUMOCTH
(U3NIECKUX 3aKOHOB,

®  HaXOAUTb aJI€KBATHYIO
NPeUIOKEHHOW  3a7adye  (PU3HYECKYIO
MOJIeJTb, pa3pemarb NpodiieMy Kak Ha
OCHOBE UMEHOIIMXCST 3HAHUI o
MeXaHHKe c HCIIOJIb30BaHIEM
MaT€MaTUYECKOrO armapara, TaKk U MOpU
ITOMOIIH METOAOB OIIEHKH.

DJIeKTPOMArHUTHOE
noJie

®  PACIO3HABAThH 3JICKTPOMATHUTHBIE SIBJICHUS]  OOBSICHSITH HA OCHOBE UMEFOIITIXCSI
3HaHWII OCHOBHBIE CBOHCTBAa WJM YCJOBUS IPOTEKAHUS 3TUX  SIBJIEHUM:
B3aUMOJICHICTBUE MArHUTOB, JJEKTPOMArHUTHAs WHIAYKLUA, JEHUCTBHE MAarHUTHOTO

®  UCIOJIB30BaTh 3HAHUS 00
BHGKTpOMaFHI/ITHbIX SABJICHUAX B
HOBCGHHGBHOﬁ JKHU3HU OJI o6ecnequI/I${




MOJIsI Ha MPOBOJHUK C TOKOM M Ha ABWXXYLIYIOCS 3apsDKEHHYH) 4acTHULly, NEHCTBUE
3JIEKTPUYECKOrO TMOJsl Ha 3apsDKEHHYI0 4YacTHLy, 3JIEKTPOMATHUTHBIE BOJHBL,
NPSIMOJIMHEMHOE pPAaCIpPOCTPAHEHUE CBETA, OTPAXKEHHE U IPEJIOMIICHUE CBETa,
IUCIIEPCHSI CBETA,

e  ONNCHIBATH U3YYECHHBIE CBOMCTBA TEJ U 3JIEKTPOMATHUTHBIE SIBJICHUS, UCIIOJb3Ys
(busnveckne BEIMUUHBL 3JIEKTPHUUECKUH 3apsil, CKOPOCTb 3IEKTPOMATHUTHBIX BOJIH,
JUTMHA BOJIHBI M YaCTOTA CBETA, NPU ONMUCAHUH BEPHO TPAKTOBATH (PU3NIECKHUI CMBICIT
UCTIONB3YEMBIX BEJIWYHH, HX OOO3HAUEHWs W ENMHULBl H3MEPEHHs;, HaXOIUTh
(bopMyIIBI, CBS3BIBAIOIINE JAHHYIO (PU3HUYECKYIO BEJIMYUHY C APYTUMH BEINYHHAMY,

¢  QHAIU3UPOBATH CBOMCTBA TEJ, DJJIEKTPOMATHUTHBIE SIBJICHUS M MPOLECCHI,
UCTIONB3YST (PM3UUECKHE 3aKOHBI 3aKOH MPEJOMIICHHS! CBETA, MPH 3TOM pPa3invarh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €r0 MAaTEMaTHIECKOE BBIPAKEHUE,

®  TPUBOIUTH NPUMEPHI MPAKTHYECKOTO HCIMOJB30BaHMS (PU3MUECKUX 3HAHUH O
3JIEKTPOMArHUTHBIX SIBJICHUSX;

e  pemaTh 3a/1a4M, MCIONB3Ys (U3NIECKIE 3aKOHBI ( 3aKOH MPENIOMIICHHS CBETA) U
bopmynbl, CBs3bIBatOIUE (U3NYECKHE BEIMYHUHBI (CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJHBI M YacTOTa CBETA). Ha OCHOBE aHAJIM3a YCJOBHS 3aJa4d
3aIMChIBATh KPATKOE YCIOBHE, BBIIEIATH (PU3MUECKHE BENIUYHMHBI, 3aKOHBI H
bopmynbl, HEOOXOAWMBIE Al €€ PEIICHHUs, MPOBOIUTb pacueTbl M OLIEHUBATH
PEaTbHOCTD MOJNYYEHHOTO 3HAUEHHs (PU3NIEeCKON BEIUIHHBL.

OesomacHocTHM  TpU  OOpamieHMH ¢
npudopaMu 151 TEXHUYECKUMU
YCTPONCTBAaMU, IS COXPaHEHUs
30I0pOBBS M COOJIONEHUS  HOPM
HKOJIOTHYECKOTO MOBEIEHHs B
OKpY Karo e cpene; MPUBOJIUTH
NPUMEPBI  BJIUAHUA BJIICKTPOMATHUTHBIX

I/ISJ'IyLIeHI/Iﬁ Ha JKUBbBIC OPraHU3MBbI,
L4 HCIIOJIb30BATE TMPUEMBI MMOCTPOCHUA

¢usnueckux ~ Mojenel, Toucka |
(bopMyTUPOBKHU JOKa3aTeNIbCTB
BBIIBUHYTBIX THUIOTE3 M TEOPETHUYECKHUX
BBIBOZIOB HA OCHOBE OMIMPHYECKU
yYCTAHOBJIEHHBIX (DAKTOB,

®  HaXOIOUTh aJIeKBaTHYIO
NPEJIOKEHHOH — 3anmade  (PU3HYECKYIO

MOA€eNb, pas3pemarb npobieMy Kak Ha

OCHOBE UMEFOIIUXCS SHAHWHI 00
BHGKTpOMaFHI/ITHbIX SABJICHUAX C
HUCIIOJIL30BAHUEM MAaTEMATUUECKOTO

arrmapara, Tak U nNpru 1nmoMoumu METOOOB
OLICHKU.

CrtpoeHune artoma
ATOMHOIO s1Apa

H

®  pPAacmo3HaBaTh KBAHTOBBIC SIBJICHHA U OOBSICHATH HA OCHOBE UMEFOIIINXCS 3HAHHIH
OCHOBHBbIE CBOWMCTBa WJIM YCJIOBUS TNPOTEKAHMsI 3TUX SBJEHUI: €CTeCTBEHHas WU
UCKYCCTBEHHAss PaJMOaKTHBHOCTb, O-, [- ¥ Y-U3Iy4YCHHUS, BO3ZHHUKHOBEHHUE
JIMHENYaToro CreKkTpa U3JIy4eHHs aToMa;

®  OMNHUCHIBATH U3yUEHHBIE KBAHTOBBIE SIBJICHUS, UCIIONb3Ys (PU3NIECKHE BETUUNHBL:
MacCOBO€ YHCJIO, 3apsil0BO€ UHCIO, NMEePHOA MOoJypacnana, 3Heprust (pOTOHOB; mpu
OMHCAaHUU TIPABHJIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCMOJB3YyEMbIX BEJIHYWH, UX
00O3HAYeHHs W €IUHHLBI U3MEPEHUS, HAXOOUTb (POPMYJIbI, CBS3BIBAIOIINE NAHHYIO
(U3NYIECKYI0 BEIUMYMHY C APYTHMMH BEIMYHMHAMHM, BBIYHUCISATH 3HAUEHHE (pusmueckon
BEJIMUUHBI,

®  AHANM3UPOBATh KBAHTOBBIC SIBJICHUS, HCIONb3Yys (U3HYECKHE 3aKOHbI M
MOCTYJIATBI: 3aKOH COXPAaHEHUsI JHEPTUH, 3aKOH COXPAHEHUs! IEKTPUIECKOrO 3apsifa,
3aKOH COXPAaHEHHs MAaCCOBOIO 4MCJIA, 3aKOHOMEPHOCTH H3JIy4Y€HHsI M MOIJIOLICHUS
CBETAa aTOMOM, IIPH 3TOM pa3JIM¥aTh CJIOBECHYIO (OPMYJMPOBKY 3aKOHA U €ro

®  UCMOJIb30BaThb TMOJYYEHHBbIC 3HAHUS
B MOBCEIHEBHOMN JKM3HU NpU OOpaIieHnu
¢ npubopaMH U TEXHUYECKHUMH
yCTPOUCTBAMH (CYETUHUK MOHUZHPYIOIIUX

YAaCTHI, JO3UMETp), [UIsl COXPaHEHHs
3M0pOBBSI M COOJNIONEHUS  HOPM
HKOJIOTUYECKOTO MOBEEHHs B
OKpy>Karollen cpene,

®  COOTHOCHTH SHEPIHUI0 CBSI3H
aTOMHBIX 7P C Ae(PEKTOM MaCChI;

° MPUBOAUTDH MPUMEPHI BIIMAAHUA

PaAMOAKTUBHBIX H3JIy4YeHUN Ha >KUBBIC
OpraHu3MBL, MIOHUMATb MPUHLUI
JOEHCTBHMsI  NO3MMETpa UM pas3jInyaTh




MAaTEMATUICCKOEC BBIPAXKCHUEC,
L4 pa3jiniaTb OCHOBHBIC TIPU3HAKU HHaHeTapHOfI MOACJIN aToMa, HYKJIOHHOfI
MOJAECIIN aTOMHOIO Apa,

¢  [PUBOAWUTH NMPUMEPHI MPOSIBICHUS B NPUPOAE U MPAKTUYECKOrO HUCHONIb30BAHUS
PaANOAKTUBHOCTH, SIAEPHBIX U TEPMOSAEPHBIX PEAKLUN, CIEKTPATIbHOIO aHAIHU3A.

YCJIOBUSA €70 UCITOJIB30BAHUS,

®  [IOHUMATH HKOJIOTHYECKUE
npoOIeMsl, BO3HUKAIOIINE npu
VICTIOJIb30BAHIH ATOMHBIX

3JEKTPOCTAHUMN, U MYTU PELICHUs 3THX
npobJeM, MEePCIeKTUBBI HCIOJIb30BAHUS
YIPABJISIEMOIO TEPMOSAEPHOTO CHHTESA.

Crtpoenune U
IBoJLIuA BeerenHon

e  yKka3biBaTb Ha3BaHUs IIaHeT COJHEYHOW CHUCTEMBI, pas3iIu4yaTb OCHOBHBIE
NPU3HAKH CYTOYHOTO BpAIeHHs 3Be3HOro HeOa, nBwkenus Jlynsl, CoHIA U TIaHeT
OTHOCHUTEJIBHO 3BE3];

MIOHUMATh Pa3IN4Msl MEXIY TeTHOLEHTPUUECKON U F€OLEHTPUYECKON.

e yKkasbBaTh OOmUE CBOWCTBA U
OTNIUYMSI TUIAHET 3EMHOW TPYMIbl U
MJIAHET-TUTAHTOB; MaJbIX Tea ConHeuHOn
CUCTEMBI u OOJBIIIUX TJTAHET,
MOJIb30BAaTbCSl KapTOH 3Be3gHOro Heba
npy HaOJIOIEHUSIX 3B€3THOTO Heda,

®  paznuyaTh OCHOBHBIE
XapaKTepUCTUKU 3Be3N (pa3Mep, IIBET,
TEMIIEPaTypa) COOTHOCUTH LIBET 3BE3/bI C
€e TeMIEePaTypou;

®  paznuyaTh TUITOTE3bI 0
npoucxoxneHny COTHEYHOU CUCTEMBIL.

ConepxaHue y1eOHOro npeamera, Kypca

7 knacc (34 4, 1 4 B HegeJ110)

Beeaenue (2 1)

Odusuka — Hayka o mpupone. Pusnmdeckue sipjaeHus. Pusznueckue cBoiicTBa Ten. Habmonenue u onmcanue (QU3NUECKUX siBieHU. Dusudeckue

BeMYMHBL. M3MepeHns PU3NUecKuX BEJTMYUH: UIMHBIL, BpEMEHH, Temneparypbl. @Pusndeckne npudopsl. MekayHapoaHas CHCTeMa eIMHHLI

Jlabopamopnasn padoma.

1. OnpenesnieHrie LIeHBI EEHUS H3MEPUTEIBHOTO TIprOopa

IlepBoHAYAJLHDLIE CBEIEHHS 0 CTPOEHHH BemecTBa (3 u)

CTpOeHI/Ie BCIICCTBA. OHbITbI, AOKA3bIBAOIHUE AaTOMHOC CTPOCHUEC BCIICCTBA. TemyoBoe IBH:KEHHE aTOMOB H MOJIEKYJL. BpOYHOBCKOe JABUKCHUC.

Huddysus B razax, sKUAKOCTIX U TBEPABIX TellaX. B3anmMomeicTBHe YacTHIl BEIIeCTBAa. ATperaTHble COCTOSIHUS BelecTBa. MOIeIN CTPOEHUST TBEPIbIX

TEJI, )KPII[KOCTGP'I u ra3oB. OObsICHEHHE CBOICTB ra3os, )KPII[KOCTGP'I U TBEPABIX TECJI HA OCHOBC MOJICKYJIIPHO-KUHETUICCKUX HpeHCTaBHeHHﬁ.




Jlabopamopnasn padoma.
2. Onpenenenue pa3smMepoB MaJIbIX TeJL.

B3aumoaencreus te (104)

Mexanndeckoe nsmkeHue. Tpaektopus. Ilyte. PaBHOMepHOE M HepaBHOMepHOe aBrokeHHe. CkopocTh. I'paduky 3aBUCHMOCTH NMyTH W MOAYJIS
CKOPOCTH OT BpeMeHH ABukeHus. Muepuus. MueprHocTs Ten. Bzaumonelicteue ten. Macca tena. M3amepenue maccol Tena. IlnotHocTs BemectBa. Cuna.
Cuna tspkectn. Cuna ympyroctu. 3akoH ['yka. Bec Tenma. Csizp Mexay cuiiod TsokecTH W Maccoil Tema. Cuiia TSDKECTH HAa APYTUX TUTAHETAX.
Huaamometp. CloxeHHe BYX CHJI, HAIIPAaBJIEHHBIX 10 OXHOW mpsiMoil. PaBHOne#cTByromas npyx cuin. Cuia TpeHus. @usnueckast nmpupona HeOECHBIX
Ten CONHEYHON CUCTEMBI.

Jlabopamopuusie pabompi.

3.M3mepenune Macchl Tela Ha PhIYaKHBIX BECAX.

4 Usmepenne oObeMa Tena.

5.M3MepeHue Cuibl TPEHUs CKOJIbXKEHUS U CHIIbI TPEHUSI Kau€HHUs C TIOMOILBIO THHAMOMETpA.

JlaBJieHHEe TBePABIX T, JKHAKOCTEH U ra3os (9 1)

Hasnenue. [laBnenue tBepasix Ten. Jlasnenue raza. OObsiCHEHNE aBJIEHHs Ta3a HA OCHOBE MOJIEKYJSIPHO-KMHETHYECKUX npencrasienuil. Ilepenaua
naBieHus razamu U xuakocTsMu. 3akoH Ilackams. Coobmiaromuecs: cocyabl. ATMocepHoe nasieHne. MeTonsl n3MepeHns aTMOC(hepHOro JaBiIeHMUs.
bapomerp, MmaHOMeTp, MOPLIHEBON KUAKOCTHBIN Hacoc. 3akoH Apxumena. Y cioBus niasaHus Tel. Bo3ayxomnnasanue.

Jlabopamopnas padoma.
6.BrrsicHeHne ycinoBuil IaBaHUs TeJla B XKUAKOCTH.

Padora M MOIHOCTL. JHeprus (7 4)

Mexanndeckass padora. MomHocTb. [IpocTeie MexaHu3Mbl. MOMEHT CHJIBI. YCJIOBHSI PaBHOBECHUs pblyara. «30JIOTOE MPABHIJIO» MEXaHUKU. Buiel
pasHoBecust. Kosdduument nonesnoro nevicteus (KIL/I). Dueprus. I[loreHumanpHast 1 kuHeTH4Yeckasi sHeprus. IIpeBpamenue sHepruu.
Jlabopamopnasn padoma.
7.BpsicHEHUE yCIOBUs PABHOBECHS pblyara.

. Htorosoe nosropenue (3 1)




8 knacc (34 4, 1 4 B HexeJ110)

Tennosbie siBaenus (12 1)

TennoBoe nBuxkeHue. TeruioBoe paBHOBecwe. Temmeparypa. BHyTpennsisi sHeprus. Pabora m Teronepenada. TermmonpoBogHOCTh. KOHBEKITHs.
Uznyuenne. KonmndecTBo TemmoThl. YaenbHast TEIJIOEMKOCTb. PacdeT KONWYeCTBA TEIUIOTHI MPU TEIIOOOMEHE. 3aKOH COXPAHEHUS U MPEBPaLeHHS
SHEPruu B MEXaHWYECKUX M TeIJIOBbIX Iporeccax. [lnaBieHue u oTBepAeBaHUE KPUCTAIMUECKHUX Tell. YenbHas Terora IuasieHus. Mcnapenue u
koHneHcauusa. Kunenne. BrnaxkHocts Bo3ayxa. YienbHas Teriora mapooOpasoBaHus. OObsCHEHHE W3MEHEHHs arperaTHOro COCTOSIHUSI BEIIEeCTBA Ha
OCHOBE MOJIEKYJSIPHO-KMHETHUYECKUX npencTaBieHuil. [IpeoOpasoBaHie 3HEpPruM B TEIUIOBBIX MalnlnHax. J[Buratenb BHyTpeHHEro cropanus. [lapoBas
Typbuna. KIIJ] TeroBoro neuraresst. JKoIorudeckue mpodaeMbl HCIOIb30BAHMS TEIUIOBBIX MAIIHH.

Jlabopamopnsie pabompt.

1.M3Mepenue yaenpHON TEeIIOEMKOCTH TBEPAOTrO Tea.

2 W3mepeHne BIaKHOCTH BO3AYXA.

DjaexTpuueckue sipaeaus (11 9)

OnexTtpusauus Ten. J{Ba poma 3JEKTPUUECKHX 3apsiioB. B3amMonedcTBue 3apsoKeHHBIX Tel. [IpOBOJHUKH, AMANIEKTPUKH M IOJNYIPOBOIHUKU.
DJEKTPUUECKOE TOJie. 3aKOH COXPAHEHHS JICKTPUUECKOro 3apsiza. JlennuMocTh 3JIeKTpUUecKoro 3apsiga. JnekTpoH. CtpoeHue aromMa. DJIeKTPUUECKUi
TOK. Jle#icTBHE 3JIEKTPUUECKOro TOJsI HA 3JEKTPUUEcKue 3apsabl. MCTOYHMKHM TOKa. DnekTpuueckast uenb. Cuiaa Toka. DIIEKTPUYECKOe HAIPsIKEHUE.
OnexTpudeckoe conporuBieHne. 3akoH Oma s ydactka nenu. [locnenoBatenbHoe U mapajulebHOE COEAWHEHHE NMPOBOAHMKOB. PaboTa M MOIIHOCTH
anexTpuueckoro Toka. 3akon JLxoyns—Jlenna. Kongencarop. Ilpasuna 6e3omacHocTr mpu padboTe ¢ daekTponprudopamMu.

Jlabopamopnsie pabompt.
3. COopka 3JIEKTPUIECKOH LeNH U U3MEPEHHE CHUJIBI TOKA B €€ PA3JIMYHBIX YHaCTKaX.
4 PerynupoBaHue CUIIBI TOKA PEOCTATOM.

DJIEKTPOMATHHTHBIE ABJIeHHH (2 U)

OmneiT Opcrena. MarautHoe nojie. MarHUTHOE MOJie TIPSIMOTO TOKa. MarHuTHOE MoJie KaTymKu ¢ TOKOM. [1oCTOsITHHBIE MarHUTbl. MarHuTHOE MOJie
MOCTOSIHHBIX MarHuTOB. MaruutHoe none 3emnu. B3zaumoneticteue marHuToB. JleficTBHE MAarHUTHOTO MOJISi HA MPOBOJHUK C TOKOM. DJIEKTPUUECKHUM

IBUTaTEb.



CBeroBbie gaBjeHud (6 1)

Hcrtounuku ceeta. IlpsamonuneiiHoe pacnpocTpaHeHue cBeTa. Bunumoe apukenue cseTwi. OTpaxkeHHe cBeTa. 3aKOH OTpakeHus ceera. Ilnmockoe
3epkaino. IIpenomnenne csera. 3axoH npenomieHust csera. JIlmassl. @okycHoe paccrosiHue MuH3bL. Onrudeckast cuna JuH3bL HM300pakeHus, naBaeMble
nuH30H. [ a3 kak ontudeckas cucrema. OnTuyecKue npruOOpsL

Jlabopamopnas paboma.
5. Ilony4enne n300pakeHust MPU IOMOIIH JIUH3BL

HrTorosoe nosropenue (34)

9 kaacc (344, 14 B Heaes110)

3aK0HbI B3AUMOACHCTBHA M ABHKeHHS TeJa (10 u)

MarepuanpHas Touka. Cucrema orcuera. [lepememenue. CKOpoCTh MPSIMOJIMHEMHOTO PAaBHOMEPHOTO ABWXKEHUA. [IpsiMONTMHEHOE paBHOYCKOPEHHOE
IBUKEHHME. MTHOBEHHAs CKOPOCTb, YCKOpeHue, nepememenue. ['padguku 3aBUCHMOCTH KMHEMAaTHYECKUX BEJIUYMH OT BPEMEHH NPU PABHOMEPHOM H
PaBHOYCKOPEHHOM JNBIDKEHUH. OTHOCUTENIBHOCTh MEXAHUYECKOTO NBHKEHUS. | €OLIeHTpuYecKass U TeMOIeHTpUuYecKasi cucteMbl Mupa. MHepumnanbHast
cucrema orcuera. 3akonbl HetotoHa. CobonHoe maneHue. HeBecomocTh. 3aKOH BCEeMUPHOTO TsroTeHus. Mmmynbe. 3aKOH COXPaHEHUsS UMIYJIbCA.
PeakTuBHOE IBUKEHUE.

MexannyecKkue K0J1e0AHHUS H BOJIHLL. 3BYK ( 54.)

KonebarenvHoe nsuxkenne. Konebanusi rpyza Ha mpyskuHe. Cobomnble koneOanusi. KonmebarenmpHasi cucrema. MasiTHHK. AMIUTUTYIA, MEPHUO,
yactota konebanuii.  [IpeBpauienue SHepruu mnpu KosieOaTeIbHOM IBIKEHHMH. 3aTyxarolnue kojebanusi. BoiHykaeHHble koneOaHus. Pe3oHaHc.
Pacnpoctpanenue konebanuii B ynpyrux cpenmax. IlomepedHbie U mpomosibHblie BOJHBbL J{uHAa BOHBL CBs3b UIMHBI BOJHBI CO CKOPOCTBIO €e
pacrpoCTpaHeHHs U EPHOAOM (4acToTOi). 3ByKOBBIE BOJIHBI. CKOPOCTH 3ByKa. BhicoTa, TEMOp M rpOMKOCTB 3ByKa. DX0. 3BYKOBOH PE30OHAHC.

Jlabopamopnasn padoma.

1. UccnenoBaHue 3aBUCUMOCTH TIEPUOAA U HaCTOThI CBOOOAHBIX KOJIEOAHHI MasiTHUKA OT JJIUHBI €r0 HUTH.



DjaerTpoMaruuTaoe moJse (7 4)

OnHOpOIHOE W HEONHOPOJHOE MAarHUTHOE mose. HampaBieHne TOKa W HampaBiIeHHWE JHHUHA ero MarHutHoro mnousis. IlpaBmno OypaBumka.
OO6napyxenne MarautHoro nosst. IlpaBmio seBoit pyku. MHAyKUMsS MarHUTHOro moist. MarauTHbeI moToK. OmbiTbl Dapanes. DIeKTpOMAarHUTHAs
unaykuus. Hampasnenue naaykuunonHoro Toka. [Ipasuino Jlenna. fAsnenue camounaykiuu. [lepemennsiii Tok. ['eHepaTop mepemennoro Toka. [Ipeod-
pa3oBaHUs PHEPTHMU B 3JeKTporeHeparopax. Tpanchopmarop. Ilepemada >IEKTPUYECKON SHEPTUM HA PACCTOSHUE. DJIEKTPOMArHUTHOE TIOJIE.
DnexkTpoMarHuTHble BOJHBL. CKOPOCTb pacHpOCTpaHEHHUs dJEKTPOMArHUTHBIX BOJIH. BiMsiHHME 3J1€KTPOMarHUTHBIX M3JIyYE€HUN Ha KUBbIE OpPraHU3MBbL.
KonebarenpHplii koHTYp. llonmydeHue snekTpoMarHuTHBIX KkojeOaHuii. IlpuHmmmer panuocessu W teneBupeHus. [HMHrtepdepenuus csera.]
OnexTpomarHuTHas npupona csera. IIpenomnenue cera. Ilokasarens npenomnenus. Jucnepcust ceera. L{Bera Ten. [Cnektporpad M CHEKTPOCKOI. ]
Tunel onTuyeckux crnektpos. [Crekrpanbhblii aHanu3. | [lornoienue u ucnyckanue cBera aromMaMu. [IporcxoxneHne TMHeHYaThIX CIIEKTPOB

Ctpoenne atoMa 1 AaTOMHOr0 ssapa (7 4)

PannoakTHBHOCTH KaK CBUIETENILCTBO CIIOJKHOTO CTPOEHUs aTOMOB. Auba, 6eta u ramma-usnyderns. Oneitel Pesepdopna. Anepras monens atoma.
PanuoaxkTuBHBIE mpeBpalieHnst aTOMHBIX saep. CoxpaHeHue 3apsJ0BOr0 U MAacCOBOTO UHCEN MpPH sAEPHbIX PeaKLUsaX. JKCIepUMEHTANbHbIE METO/bI
uccienosanus yactull. IIpoToHHO-HelTpoHHAsA Monenb sipa. Pu3nUecKuil CMBICH 3apsAA0BOro U MaccoBoro uucen. Mzoromnsl. IlpaBuna cMerenuit as
anba- u Oera-pacmaja NMpH SAEPHBIX PEAKLUSAX. DHEPrHs CBSI3U dacTHL B siape. Jlenenue simep ypaHa. LlemHast peakuust. SnepHast sHepreTuka.
Dxoyiorndeckue npodyieMbl pabOThl aTOMHBIX 3yekTpoctaniuii. Jlosumerpus. [lepuon monypacnama. 3akOH paguoOaKTHBHOTO pacmana. BiwsiHue pa-
IUOAKTUBHBIX M3JIyY€HUN Ha 'kKHBble opraHu3mel. TepmosinepHast peakuus. Mcrounuku sHeprun CojHIa U 3BE3 1.

Jlabopamopnas padoma.
2 U3ydeHune TPeKOB 3apsI’KEHHBIX YAaCTHLI IO TOTOBBIM (oTOrpadusim.

Ctpoenue v HBoa0OLHs Beesennoi (3 1)

CocraB, ctpoenue u mnpoucxoxxaenne ConHeuHo# cuctembl. Ilnanersr u manbie Tena ConHeuHoW cucteMel. CTpoeHHe, M3JyYeHHE U 3BOJIFOLIUS
Connua u 3se31. CTpoeHue u 3oL BeeneHHo.

Hrorosoe nosropenne (2 4)




Ne Pazaen KosauuyectBo uyacos
7 Kaacc 8 kaace 9 KJ1acc Bcero
1. | Beenenue 2 2
2. | IlepBoHavyaapHbIE CBENEHUs O CTPOEHUH BELIECTBA 3 3
3. | B3aumMopeicTBUe U ABUIKEHUE TEN 10 10 20
4. | JlaBaeHue TBEPABIX TEJN, JKUAKOCTEH U ra30B 9 9
5. | Pabora u MOIIHOCTb. DHEPrUs 7 7
6. | TemoBele siBNEHUSA 12 12
7. | DnexTpudecKue sBICHU 11 11
8. | DiexTpoMarHuTHbIE SIBJICHUSI 2 7 9
9. CBeTOBBIE SIBJICHUS 6 6
10. | Mexanudeckne kojaeOaHusl U BOJHBL 3BYK. 5 5
11. | CtpoeHue aToma 1 aTOMHOTO siApa 7 7
12. | Ctpoenue u 3Bosouus Beenennoi 3 3
13. | UToroeoe noBTopeHue 3 3 2 8
Hroro 34 34 34 102
TemaTuueckoe NIAHUPOBAHUE
7 Kaace.
HaunmenoBanue pasaena Bcero uacos B Tom uncJe
YPOKU JlabopaTtopHbie npakTudeckue, | KoHTposibHBIE

SKCKYPCUH U T. 1. padoTHI
Beenenue. 2 1 1
IlepBOHaYanbHBIE CBEIEHUS O CTPOCHUH BEIIECTBA. 3 2 1
Bzaumoperictsus Te. 10 6 3 1
JlaBieHne TBEPABIX TeJ, )KUIKOCTEH U ra3oB. 9 7 1 1
Pabota u MOIHOCTH. DHEPTHSI. 7 5 1 1
HTorosoe nosropeHue. 3 2 1
Hroro 34 23 7 4




8 Kkiacc.

Haunmenosanue pasaena Bcero uacos B Tom uncJe
YPOKH JlabopartopHsbie npakTudeckue, | KoHTpoibHBIE
SKCKYPCUH U T. 1. paboTHI

TennoBble IBICHUSA 12 8 2 2
DJICKTPUUECKHUE SIBJICHUS 11 8 2 1
DJIEKTPOMArHUTHBIE SIBJICHUS 2 2

CBETOBBIC SIBJICHHUS 6 5 1

HTorosoe noBropeHue. 3 2 - 1
HTtoro 34 25 S 4

9 kace.
HaunmenoBanue pasaena Bcero uacos B Tom uncJe
YPOKH JlabopartopHbie npakTudeckue, | KoHTpoibHBIE
SKCKYPCUU U T. 1. padoTHI

3aKOHBI B3aMMOJEHCTBHSI M IBVDKCHHSI. 10 9 - 1
MexaHn4eckre KoyueOaHusi ¥ BOJHBL 3BYK. 5 4 1 -
DJIEKTPOMArHUTHOE TOJIE. 7 6 - 1
CtpoeHue aToMa ¥ aTOMHOTO SIpa. 7 5 1 1
Ctpoenue u 3Bosronust BeeneHHoit. 3 3 -

Hrorosoe nosropenue 2 1 - 1
HTtoro 34 28 2 4

MarepuaibHO-TeXHHYECKOe ofecniedeHne 00pa30BaATebHOIO NMpolecca

Ocnamenue mpouecca oOyueHust (Qusuke oOecrneunBaercss OHONMMOTEYHBIM (POHIOM, NEUATHBIMH TOCOOMSIMH, a TaKke H(POPMAIOHHO-
KOMMYHUKATHUBHBIMU CPEACTBAMU, SKPAHHO-3BYKOBbIMU l'IOCO6I/I$IMI/Ij TEXHUYCCKUMU CPEACTBAMUA O6yLIeHI/I$Ij yLIe6HO-HpaKTI/ILIeCKI/IMI/I u yqe6Ho-
71a00paTOpHBIM 000PYIOBAHUEM.

B Hamuuun wHpOpMaLMOHHBIE CpeACcTBAa OOY4YEHHsS] — MyJbTUMENUIHBIE O0y4aroIiue MpOrpamMMbl U 3JIEKTPOHHBIE Y4eOHbIe HU3JAHUS, MMEIOLIHE
HpO6HeMHO-TeMaTH‘{eCKI/II>'I XapakTep U O6eCHeLII/IBaI'OH_II/Ie AOMOJIHUTECIIbHBIC YCJIIOBUA I U3YUYCHHS OTACJIbHBIX TEM U Pa3aciOB CTaHAAapTa. OTtH mocodus

NpeAOCTABIAKOT TEXHUYCCKYHO BO3MOXKHOCTD IMOCTPOCHHUA CUCTEMbI TCKYIICIO U UTOrOBOI'0 KOHTPOJIA YPOBHA MOATOTOBKU YHAIIUXCHA (B TOM YHCJIC B




dopmMe TECTOBOrO KOHTPOJS), KOMIUIEKT JEMOHCTPALMOHHOTO M J1abopaTopHOro OOOpyIOBaHMS 1O MEXaHUKE, MOJIEKYJSIpHOH (u3mKe,
3JIEKTPOJUHAMUKE, ONTHKE, aTOMHOW U siAepHOW (pU3MKE B COOTBETCTBUH C INepedHeM y4deOHoro obopynoBaHHs MO (QH3HKE IJIsI OCHOBHOW MIKOJIBL,
TeMaTudeckre Tadauubl Mo (PU3UKE;, MOPTPETHI BBINAIOLINXCS YUEHBIX-PU3UKOB U aCTPOHOMOB, ayIUTOPHAs AOCKAa ¢ HAOOPOM MpHCIOCOONEHHUN IS
KperuieHust TabJIui.

TexHuyeckue cpeacTBa 00y4eHust

e Komnbrotep

e IIpoekrop

e Cxkanep

e Ilpunrep



IIpuioxkenuss kK nporpamme

7 Kj1ace

No

HaumeHnoBaHmue pasaena

Tema npoexra

IIpeanonaraemobrit
NPOAYKT NMpPOEKTAa

ILnanupyemeblie CpoKH
BbITNOJIHEHHS

f—

BzaumopaeicTBue Tel.

30710TO B HaLIEH KU3HU

bykier

OxTs0pb, 9 HEnmens

2. | Pabora u MOIHOCTb. DHEPTHSI. Ponp peraaroB B xu3HH denoBeka U ero | OdopmieHue creHna Arnpens, 30 Henens
CHOPTHUBHBIX AOCTHKEHUSX
8 xknace
Ne HaunmenoBanue pasaena Tema npoexTa IIpeanonaraemorit ILnanunpyemMeblie CpOKH
NPOAYKT NMPOEKTA BbITNOJIHEHHS
1. | Tennosele sABNEHMUS. Hccnenosanue 3aBucumocty | CpaBHUTEIBHO- Centsi6ps, 4 Henens
TeMIepaTypsl BOABI B  COCyd€  OT | CONOCTaBUMBIN aHAJIN3
KOM4YecTBa KyOMKOB JibJia, MOOABIIEHHBIX
B BOY
2. | DnexTpuueckue sBICHUS. JIoCTOMHCTBA U HENOCTaTKU HCTOYHMKOB | Ilaker pexomenpanuin SuBaps, 17 Henens
CBETA
9 knace
Ne HaunmenoBanue pasaena Tema npoexra IIpeanonaraemorit ILnanupyemeblie CpoKH
NPOAYKT NPOEKTA BbITNOJIHEHUS
1. | B3aumonencTeue U JBUKEHUE TEIL. Hsyuenne wusmeHeHus: Beca Tena 1pu | CpaBHUTENbHO- Hosi6ps, 12 Henens
IBW)KEHUH C YCKOPEHHEM B TH(TE. CONOCTAaBUMBII aHAJIN3
2. | Mexannyeckue kojeOaHuss u BOJHBL | MccnenoBanme BIUsHUS IyMa Ha kuBbie | [lakeT pekoMeHmanui Hexabpb, 16 Henens
3BYK. OpPTraHU3MBI




