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Pabouas mporpamma no yuebHomy npenmery «Dusuka» (yriayOn€HHBINH ypoBeHb) (IpeaMeTHas
obnacth «EcTecTBEeHHO-HAay4HBIE MTPEIMETHI») (Jajiee COOTBETCTBEHHO — IIporpaMma 1o ¢usuke, pusnka)
BKJIIOYAET MOSICHUTENIbHYIO 3aIHCKy, coAepXaHue OOydeHHs, IJIaHHpPYeMble pPe3yJbTaThl OCBOCHUS
IIPOrpaMMbl 110 (pU3HKeE.

[ToscHuTenpHast 3amucka OTpakaeT oOmMe uneau M 3afaud  (QU3MKH, XapaKTepPUCTUKY
IICUXOJIOTUYECKUX MPEANOCHUIOK K €€ U3Y4YEeHUI0 00yUarolUMUCs, MECTO B CTPYKTYpe y4eOHOro IulaHa, a
TaKXe MMOAX0bl K 0TOOPY COAEPKaHUs, K ONPEAEICHUIO IUIAHUPYEMBIX PE3YJIbTAaTOB.

Copnepxanne OOy4YeHMs PaCKpbIBA€T COAEp)KATENIbHbIE JIMHUM, KOTOpBIE IpeJyulararoTcs s
00s13aTeTLHOTO U3YUYSHHS B KQXKJIOM KJIacce Ha YPOBHE CpPeIHEro o0miero o0pa3oBaHus.

[Inanupyemble pe3ynbTaTbl OCBOCHHS MpPOrpamMMbl 1O (U3MKE BKIIOYAIOT JMYHOCTHBIE,
METaIpeIMETHbIE Pe3yJIbTaThl 32 BECh MEpruoa 0OydeHHUs Ha YPOBHE CPEAHEro odmiero oOpazoBaHMs, a
TaKXKe MMPEeIMETHbIC JOCTIXKEHUS 00YUarOIEerocs 3a KaX/ablil roJ] 00y4eHusl.

Hoacnumenvnasn 3anucka.

[IporpamMma mo ¢u3uKe Ha ypOBHE CpeaHero oodiero obpa3zoBaHusi pa3zpaboTaHa Ha OCHOBE
MOJIOKEHUH u TpeOoBaHMII K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa30BaTeIbHONW MPOTrpaMMbl,
npencraBieHHoil B dexepalbHOM TOCYJapCTBEHHOM OOpPa30BAaTEIbHOM CTaHIAPTE CPEIHEro OO0IIero
oOpa3oBaHus, a Takke ¢ yuérom DenepanbHOi MporpaMMbl BocnuTaHus U KoHuenmuu npemnogaBaHust
yueOHOrO mpenmera «®Pusnmka» B 00pazoBaTeNbHBIX OpraHu3amusx Poccwiickoit Denepanuw,
peau3yIoMX OCHOBHBIE 00111e00pa30BaTeIbHbIE TPOTrPAMMBIL.

[Iporpamma mo ¢usmuke ompenenser o00s3aTeNbHOE MPEIMETHOE COJEp>KaHUE, YCTaHABIMBACT
PEKOMEHIYEMYIO TMOCIE0BATEIbHOCTh M3YYEHHs TeM U pa3[elioB Y4eOHOro mpeamera ¢ y4EToMm
MEXITPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, JIOTUKH yU4e€OHOTO Mpoliecca, BO3PACTHBIX 0COOCHHOCTEN
obyuyaromuxcs. [Iporpamma no ¢usmke Aaé€r mpeacTaBieHHe O LENAX, COJAepKaHuu, oOIIel cTpaTeruu
oOyudeHusi, BOCIIUTAHUS MU Pa3BUTUS OOyyarOUIMXCs CpeicTBaMHM ydeOHoro mnpenMera «®Pusnka» Ha
yriyOJa€HHOM ypOBHE.

Nzyuyenne kypca ¢u3uku  yriayOJa€HHOrO  ypOBHS — TMO3BOJISIET  pealu30BaTh  3a/ayu
npodeccuoHabHOM OpHEHTallMK, HANpaBJI€HO Ha CO3JaHUE YCIOBUM JUIsl TPOSIBICHUS CBOUX
MHTEJUIEKTYyalIbHBIX U TBOPYECKHX CIIOCOOHOCTEH KaXKJbIM OOYyYaroIUMCs, KOTOpble HEOOXOAUMBI ISt
MPOAOIDKEHUsST 00pa30BaHUsl B BBICHIMX Y4YEOHBIX 3aBEACHUSAX IO PA3IMYHBIM (U3UKO-TEXHUYECKHM U
MHXEHEPHBIM CIIELUATBHOCTSIM.

B nporpamMe no ¢usuke onpeaenstoTcs MIaHUpyeMble pe3ylbTaThl %CBOGHI/I}I Kypca pu3MKH Ha
YPOBHE CpeJIHEro o0Iero oopa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE, IPeIMETHbIE (Ha YTIyOJIEHHOM
ypoBHe). HayuHO-METOIONOTHYECKON OCHOBOW s pa3paboTku TpeOOBaHWW K JTHUYHOCTHBIM,
METanpeIMETHBIM M MPEeIMETHBIM pe3yjbTaTaM OOydaroluXcs, OCBOMBUIMX MporpamMmy o ¢u3MKe Ha
YPOBHE CpeaHero oo0mero oopa3oBaHusi Ha YrIyOJIEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-IESITEIIbHOCTHBIN
MOJIXO/I.

[Tporpamma no ¢pu3MKe BKIIOYAET:

— IUJIaHHpYEMblE pPe3yJbTaThl OCBOCHMs Kypca (PpU3MKM Ha YriIyOJEHHOM YPOBHE, B TOM
quCIIe MPEeIMETHBIE PEe3YIbTATHI [0 rojiaM 00yUueHHUs;
— conepkaHue yuebHoro npenmera «Puznka» 1o rojgam o0ydeHusl.

[IporpamMma no ¢gu3uke MMeeT MPUMEPHBIH XapakTep U MOKET ObITh MCMOJIb30BaHA YUUTEISIMHU
(UBUKH JJIS1 COCTABIICHHSI CBOMX PA00UYUX MPOTPAMM.

[Iporpamma no (u3uke HE CKOBBIBAET TBOPYECKYI0 MHHUIMATHUBY Yy4YUTeNled U MPEJOCTaBISET
BO3MOXXHOCTH JUIsI peaju3allii pa3IUYHbIX METOJUYECKHX IOJXOAO0B K IMpenojaBaHui0 (U3UKH Ha
yIIyOJIIEHHOM YPOBHE MPH YCIOBUHM COXPAHEHUS 00s3aTeIbHON YaCTH COJIEpKaHUs Kypca.



Odu3nka Kak Hayka O HauOojiee OOIIMX 3aKOHAX IMPHUPOJBI, BHICTYNAas B KayecTBE y4eOHOTO
npeaMera B IIKOJIE, BHOCHUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHHA 00 OKpYXarolleM MHUpe.
konbHBI Kypc (U3MKH — CHUCTEMOOOpa3yroOIIUil Al €CTeCTBEHHO-HAYyYHBIX YYEOHBIX IPEIMETOB,
MOCKOJIbKY (PM3MYECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBICHUH, N3y4aeMbIX XUMHEH, ONOTIOTHEH,
¢busnueckoil reorpagueil u actpoHomuei. Mcnonb3oBaHue 1 akTUBHOE IPUMEHEHNE GU3NYECKUX 3HAHUHN
ONpeNeNINIO XapakTep M OypHOE pa3BUTHE pa3HOOOpasHBIX TEXHOJOTHMil B cepe HHEpPreTHKH,
TPAHCIIOPTA, OCBOCHMsI KOCMOCA, IOJy4€HUs HOBBIX MATEPHANIOB C 3aJlaHHBIMM CBOMCTBaMH. M3yuenue
Gu3MKH BHOCUT OCHOBHOW BKIaJ B (OPMHPOBAHUE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa
oOyuarorerocsi, B GoOpMUpOBaHUE YMEHUN TPUMEHATh HAY4YHbIM METOJI MO3HAHUS NIPH BBIIOJHEHUN UMU
Y4E€OHBIX UCCIICAOBAHU.

B ocHOBy kypca pu3MKH cpemHed IIKOJIBI TIOJOKEH PsiI HleH, KOTOPhIE MOXKHO paccMaTpUBaTh
KaK MPUHIUIBI €0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEW KypC SIBJISETCA JIOTMYECKH 3aBEPLUEHHBIM, OH
COZEpP)KUT MaTepuan U3 BCEX pa3fenoB (U3MKM, BKJIKOYAET KaK BONPOCHI KJIACCUYECKOW, Tak U
COBPEMEHHO! (PU3UKH.

Hoes cenepanuszayuu. B cooTBeTcTBUM ¢ HeW Marepuan Kypca (GuU3MKM OOBEIUHEH BOKPYT
¢usnueckux Teopuid. Bemymmm B Kypce sBisercs (GopMUpOBaHHE NPEACTaBIEHUI O CTPYKTYpPHBIX
YPOBHSIX MaTe€pUH, BELLIECTBE U IOJIE.

Hoes eymanumapuszayuu. EE peanuzanus mpeanosiaraeT HCIOJIb30BAHWE TI'yMaHHUTapHOIO
noTeHIpana (U3NIeCKOi HayKH, OCMBICIICHUE CBS3H Pa3BUTHUS (PU3HMKH C Pa3BUTHEM OOIIECTBA, a TAKKE
C MHPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U 3KOJOTUYECKUMHU MPOOIEMaMH.

Hoes npuxnaonoti uanpasnennocmu. Kypc ¢uszuku yriiyon€HHOro ypoOBHS MpeJroiaraert
3HAKOMCTBO C HIMPOKUM KPYTrOM TEXHHYECKHUX M TEXHOJOTMYECKUX NPWIOKEHUH M3YyYEHHBIX TCOPUU U
3akoHOB. IIpu 3TOM paccmarpuBaroTCs Ha ypOoBHE OOIIMX MPEICTABICHUH U COBPEMEHHbIE TEXHUYECKHE
YCTPOMCTBA, U TEXHOJIOTHH.

Hoes sxonoeuzayuu peanusyercs MocpeCTBOM BBEACHUS SJIEMEHTOB COJIEP)KaHUS, TOCBAIIEHHBIX
9KOJIOTMUECKHUM Ipo0sieMaM COBPEMEHHOCTH, KOTOPBIE CBSA3AaHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTUH, a
TaKxe 00CyKJIeHUS MPoOJIEM pallMOHATILHOTO MPUPOOIIOIb30BaHUS U SKOJIOTMYECKOI 0€3011aCHOCTH.

OcBoeHue conep)kaHHs MPOrpaMMbl MO (QHU3UKE AOKHO OBITh IMOCTPOCHO Ha MPHHIMIIAX
CHCTEMHO-/IEATEIbBHOCTHOrO mojaxoaa. Jns ¢u3umku peanuszanus 3TUX NPUHIUIOB Oa3upyercss Ha
HCMOJIb30BAHUU CAMOCTOSITEIILHOIO SKCIEPUMEHTA KaK MOCTOSHHO AEHUCTBYIOLIETro (akTopa ydeOHOro
nporecca. s yriay6néHHOro ypoBHS — 3TO CUCTEMa CaMOCTOSITENIbHOTO YUYEHHUUECKOro SKCIEPUMEHTa,
BKJIIOYAIOIIETO (PpOHTAJIbHbIE YUEHHYECKHUE OIBITHI MPH M3YYEHHH HOBOTO~ MaTepuana, J1abopaTopHbIe
paboTbl M paboThl MpakTHKyMma. [Ipm 3TOM BO3MOXHBI JBa croco0a peanu3anuu (pU3MYECKOro
npakTHKyMa. B mepBoM ciydae mpakTukyMm mpoBomutcs 6o B koHie 10 m 11 xmacco, mmubo mocie
MEPBOrO0 M BTOPOTO MOJYTOAMI B Ka)XJOM U3 ATHX KiaccoB. Bropoii cocod — 310 mHTerpamus padbot
MpaKTUKyMa B CUCTEMY J1a0OpaTOpHBIX PadOT, KOTOpBIE MPOBOASTCS B IMpoLiecCce M3yuUeHUs pasnesna
(temsr). Ilpu 3TOM mox paboTaMu MpakTHKyMa MOHUMAETCsl CaMOCTOSITENIbHOE HCCIIeI0BaHUE, KOTOPOE
MIPOBOJIUTCS ITO PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOT0 BUa 0€3 MOIIaroBOil MHCTPYKIUH.

B mnporpamMme mo ¢usMke cucTeMa YUEHHMYECKOro O3KCIEPHUMEHTa, JIabOpaTOpHBIX pPaboT u
NpaKTUKyMa MpEeJCTaBlIeHa €IUHBIM IepeyHeM. BpIOOp TemMaTuku A 3THX BHJOB YYEHHMUYECKHX
NPAaKTUYECKHX paboT OCYIIECTBISETCS yYaCTHMKaMHM OOpa30BaTeNbHOIO Ipollecca HUCXOAs U3
0COOEHHOCTEH MOYPOUYHOTO TUTAHUPOBAHUSI U OCHAIICHHsS KabuHeTa ¢usuku. [Ipu s3ToM obecrieunBaercs
OBJIaZiIeHHe OOY4YaloIMMHUCA YMEHUSMU NPOBOAUTH NPSMbIE U KOCBEHHbIE H3MEPEHHUs, UCCIIECIOBAHUS
3aBUCUMOCTEN (PU3MUECKUX BEIUYHMH U IIOCTAHOBKY OIBITOB MO MIPOBEPKE MPEUIOKEHHBIX TUIIOTES.

bonpiroe BHUMaHuE yAENSAETCS PEIICHUIO PACYETHBIX M KadyeCTBEHHBIX 3axad. Ilpu stom s
pacu€THBIX 33734 MPHUOPUTETOM SBIIAIOTCS 33Ja4YM C SBHO 33JaHHOM M HESBHO 3aJlaHHOM (PHU3HUECKON



MO/IEJNIBIO, TTO3BOJISIONINE MPUMEHSTh M3YUYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3Jena
Kypca, TaK M HMHTETpUpYsS NpPUMEHEHHWE 3HAaHUM W3 pa3HbIX pasfenoB. [lis KauecTBEHHBIX 3ajad
MPUOPUTETOM SIBJISIFOTCSA 33/1aHUSI HA OOBSICHEHHE/NpEeACKa3aHue NMPOTEKaHUs (U3NYECKUX SIBICHUN U
MIPOIIECCOB B OKPY’KAIOLICH KHU3HH, TpeOyIomume BhIOOpa (PU3NIECKONH MOAETH Ul CUTyallud MPaKTHKO-
OPUEHTUPOBAHHOI'O XapaKTepa.

B coorBerctBUM ¢ TpeOoBaHusMu DenepaqbHOrO TrOCYAapCTBEHHOIO 00pa3oBaTeIbHOIO
CTaHJapTa CpelHero obumero oOpa3oBaHHMsS K MaTepUAbHO-TEXHHYECKOMY OOECIEUEHHMIO y4eOHOro
nporecca Kypc (U3MKHA YriyOnEHHOrO YpPOBHA B CpEJHEH INIKOJIE JOJDKEH H3ydaTbCs B YCIIOBHSIX
npeaMeTHOro kabuHera. B xabuHere GU3HKK TODKHO OBITH HEOOXO0IUMOE JTabopaTOpHOE 000pyA0BaHUE
IUIsL BBITIOJIHEHUSI YKa3aHHBIX B MpOrpaMMe Mo (U3MKE YYCHHYECKHX OINBITOB, JAOOPAaTOPHBIX paboOT U
paboT MpakTUKyMa, a TAK)Ke IEMOHCTPAMOHHOE 000pYI0BaHHUE.

JleMoHCTpanMoHHOE 000pYZ0BaHUE (POPMHUPYETCS B COOTBETCTBUH C NMPUHIIMIIOM MUHUMAIBLHOU
JOCTaTOYHOCTH W O0ECHEUMBACT IOCTAHOBKY MEPEUYMCICHHBIX B IMpOrpamMMme MO (PHU3MKE KIFOUEBBIX
JEMOHCTpalMi A MCCIEJOBAaHUS M3y4yaeMbIX SBICHHH M IPOLECCOB, OSMIMPUYECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKHX IIPUMEHEHUH.

JlaGopaTtopHoe 00OpyAOBaHUE s YYEHMUYECKMX HpPaKTHUYecKHX paboT (opmupyercs B BuUlE
TEMaTUYEeCKHX KOMILJIEKTOB M O0eclieunBaeTcsl B pacyére OJHOr0 KOMIUIEKTa Ha JBYX OOydaroIIMXCs.
Temarnueckue KOMIUIEKTHI JJAOOPATOPHOIO 00OPYAOBAHUS JIOJKHBI ObITh MOCTPOEHBI Ha KOMILJIEKCHOM
MCTIOJIH30BAaHUH aHAJIOTOBBIX M HU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX CUCTEM B
BU/JIE TUPPOBBIX J1a00paTOPU.

OCHOBHBIMU LEJIIMU U3Y4YEHUS PU3UKU B O0IIIEM 00pa30BAHUU SBIISIOTCS:

— (opMupoBaHUe UHTEpECA U CTPEMIICHUS 00YYAIOLINXCS K HAYYHOMY U3YUYEHHUIO IIPUPOJIBL,
pa3sBUTHE UX UHTEIJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

— pa3BUTHE NPEACTAaBICHUH O HAayyHOM METO/A€ TO3HaHUs U  (OpPMHUPOBAHHUE
UCCIIEI0BATEIBCKOTO OTHOILEHUS K OKPYKAIOIUM SIBIICHUSM;

— (opMHUpOBaHHE HAay4YHOTO MHUPOBO33PEHHUS KaK pe3yJbTaTa M3y4YEHUS OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

— (opmupoBanre yMeHHUI OOBSCHATH SBJICHUS C HMCIOJIB30BaHHEM (U3WYECKUX 3HAHUU U
HAYYHBIX JOKa3aTeIbCTB;

— (opMupoBaHue MNpencTaBIeHUH O posid (U3MKK JUIS Pa3BUTHUA JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHI];

— pa3BUTHE TPEACTAaBICHUH O BO3MOXHBIX chepax 6YIIXIHCI7I npodeccuoHaIbHON
NeSITebHOCTH, CBA3aHHBIX C (PU3MKOH, MOATOTOBKA K JalbHCHIIEMYy OOyYeHHIO B 3TOM
HalpaBJICHUH.

Joctuxenune THX 1enell obecreynBaeTcsl pellieHneM CIeAYIOUX 3aa4 B MpoIecce U3yueHus
Kypca (pU3uKM Ha YpOBHE CpeIHEro o0IIero oopa3oBaHus:

— mnpuoOpeTeHHe CUCTeMbl 3HAaHUN 00 o0muX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHax,
TEOPHSIX, BKJIIOYAs MEXaHUKY, MOJEKYJSIPHYIO (PH3HKY, 3JIEKTPOIUHAMUKY, KBAHTOBYIO
(GU3UKY U DIIEMEHTHI aCTPOPHU3UKY;

— (opMupoBaHue yMEHUIl TPUMEHATh TEOPETUUECKUE 3HAHUS JUISI OOBSICHEHUS (PU3HYECKUX
SIBJICHUH B TIPUPOJIE U JUISI IPUHATHUS MPAKTHUECKUX PELICHUN B TIOBCEAHEBHOM KHU3HH;

— OCBOEHHE CIOCOOOB PELICHHs PA3IMYHbIX 33/1a4 C SBHO 3alaHHON (PU3MUECKON MOJIENbIO,
3aJa4, Opa3yMeBAIOIINX CAMOCTOATENbHOE CO3/1aHNe (PU3NYECKON MOJIENH, aJeKBaTHOM
YCIIOBUSIM 33J]aui, B TOM YHCIIE 33]]a4 HHKEHEPHOTO XapaKTepa;

— TIOHMMaHue (QU3UYECKUX OCHOB M IPHUHLUIOB JEHCTBHS TEXHMYECKMX YCTPOHCTB H
TEXHOJIOTUYECKUX MTPOLIECCOB, X BIUSHUS HAa OKPY’KAIOIIYIO Cpeay;

— OBJIAJICHHE METOJaMHM CaMOCTOSITEJIbHOTO IUIAHWPOBAHUS M MPOBEACHUS (DU3MYECKHUX



AKCIIEPUMEHTOB, aHAIHM3a U MHTEPIpPETAluu WH(DOpMALUH, ONpeNeIeH s JOCTOBEPHOCTH
MOJIYYEHHOTO PE3yJIbTaTa;

— CO3JaHUE€ YCJIOBUM JUIsl Pa3BUTUS YMEHUW MPOEKTHO-HCCIIENOBATENBCKOM, TBOPUYECKOMN
JIeSATEeIbHOCTH;

— pa3BuUTHE UHTEpeca K chepam npodeccHoHaATbHON ASSITENbHOCTH, CBA3aHHOMN C (PU3UKOI.

B coorBerctBUM ¢ TpeboBaHusMu DeneparbHOTO TrOCYAapCTBEHHOrO0 00pa30oBaTEebHOTO
CTaHJapTa CpeaHero ooOuiero oOpa3oBaHUsA YIIIyOJNEHHBIM YpPOBEHb H3Y4YEHHS YUeOHOro MpeaMera
«®Du3nKay Ha YPOBHE CpEAHEro OO0IIero oO0pa3oBaHUs BBIOMpPAETCS OOYyYAIOIIMMUCA, MIAHUPYIOIIUMHU
MIPOJOJKEHHE 00pa30BaHUs MO CIEUAIBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIISL.

OO01miee yuCiI0 4acoB, PEKOMEHJOBAHHBIX JJIsl M3ydeHUs! (u3uku (yriyOJaeHHbIH ypoBeHb) - 340
yacoB: B 10 kiacce - 170 gacoB (5 vacos B Hezenio), B 11 kitacce - 170 vacos (5 4acoB B HEZEIIO).

B mporpamme mo ¢Qu3mke Kaxmoro kiacca Mpeajaraercs pe3epB BpPEMEHH, OTBOIMMBIN Ha
BapUATHBHYIO YacTh MPOTPAMMBI, COJEpKaHUE KOTOPOU (hopMHUpYyeTCs ydacTHUKaMu 00pa30oBaTeIbHOTO
npouecca. JroGas pabouas mporpaMMa JOJKHA TMOJMHOCTHIO BKIIIOYATh B ce0sl COJEp)KaHUE AaHHOMN
MPOrpaMMBbI 1O (U3HKE.

Cooeporcanue o6yuenus 6 10 knacce.

Paznen 1. HayuHblil MeTO IO3HAHHUS IPUPOIBL.

Om3uka — ¢yHIaMEHTalbHAs HayKa O mpupoje. HaydHblii MeTon TMO3HAHHS M METOMBI
UCCIIEOBaHMS PU3NYECKUX SBJICHUM.

DKCIIepUMEHT U TEOpHS B TIPOIIECCe MO3HAHMS TPUPoIbl. HabmroieHe n SKCIIepuMEHT B (PH3HKE.

Crioco0b1 m3MepeHust PU3MUECKUX BEIMYMH (aHAJIOTOBBIE U TU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI,
KOMIIbIOTEPHBIE TATUNKOBBIE CUCTEMBI).

[Torpemnoctu nu3MepeHuil pu3nuecKux BeIUUUH (a0COMIOTHASE U OTHOCUTEIIbHAS ).

MonenupoBanue GU3NYECKUX SBJICHUH U MPOLECCOB (MaTepualibHas TOUKa, aOCOMOTHO TBEPAOE
TeJNo, ueanbHas JKUAKOCTh, UICAIbHBIN a3, ToueuHblid 3apsn). ['unoresa. ®usnueckuil 3ak0H, TPaHULIBI
€ro MpuMeHNMOocTH. Pu3nyeckas TeOpusl.

Ponb u MecTo pusnku B popMHpOBaHUHN COBPEMEHHON HAyYHOW KapTHHBI MUPA, B IPAKTUUECKOM
NEeITEILHOCTH JTIOAEH.

Vuenuueckutl skchepumenm, 1a6opamophsle pabomot, npakmuxym’.

W3mepeHune cuibl TOKA W HANPSDKEHUS B LENU MOCTOSHHOIO TOKA IIPH IOMOIIM aHAJIOIOBBIX U
UG POBBIX U3MEPHUTEIBHBIX TIPUOOPOB.

3HaKOMCTBO ¢ LU poBoii 1aboparopueit no gusuke. Ipumeps I/I3M€%€HI/I}I (bU3NYEeCKUX BEIUYNH
IIPY IOMOIIM KOMIIBIOTEPHBIX JaTYUKOB.

Pasznen 2. MexaHuka.

Tema 1. Kunemartuka.

Mexanndeckoe gmkenne. OTHOCHTEIILHOCTh, MeXaHHIeCcKoro aBmkennsd. CucreMa oTcuéra.
[IpsiMast 1 oOpaTHas 33129 MEXaHUKH.

Paauyc-BekTop MarepranbHON TOYKH, €M0 TPOEKLIUHU HA OCH CUCTEMBI KOOPAUHAT. TpaeKkTopusl.

! B 6noke «YueHHuecKuii dKCIEPUMEHT, 1abopaTopHble paboThl, MPAKTUKYyM» HpeICTaBIeH IepeueHb
YUYEHHUYECKUX paboT, KOTOpBIE 1e1eCO00pa3HO MPOBOAUTE MIPU U3YUYEHUH JTaHHOU TEMbl. YUEHHUUECKUI
HKCIIEPUMEHT MPOBOJUTCS B IMPOLIECCE HCCIENOBATENbCKON NIEATENBHOCTH 00YyYaromMXcsi B paMKax
U3y4YeHHUs] HOBOTO MaTepHalia, JJabopaTopHble pabOThl CIIy)KaT MPEUMYLIECTBEHHO I 3aKpETUICHHs
Marepuaja W OIEHKA YPOBHS C(HOPMHPOBAHHOCTH COOTBETCTBYIOUIMX IIPEJAMETHBIX PE3YyJIbTAaTOB.
PaboTel mpakTuKyma oOecrieunBaloT MOBTOPEHHE M 00O0O0IIeHHME MaTepuala U MPOBOAATCA OO B
KOHIIE M3Y4YeHHs paszfena, JuOO B KOHLE ydeOHOro roza. BelOop TeMaTMKM 1Ji 3THX BHIOB
YUEHHUYECKUX MPAKTHYECKUX PaOOT MPOBOIUTCS YUUTEIEM HCXOIs M3 OCOOEHHOCTEH MOYPOYHOTO
TJITAHUPOBAHUS M OCHAIIICHUS KaOMHETa (PU3HKH.



[lepemenienne, CKOpOCTb (CpemHsii CKOPOCTb, MIHOBEHHAs CKOpPOCTb) M  YCKOpPEHHUE
MaTepualbHOM TOUKH, UX MPOEKIMU HA OCH CUCTEMBI KOOpAUHAT. CI0KEHHUE EPEMEILIEHUN U CII0KEHHE
CKOpPOCTEH.

PaBHOMepHOE U PaBHOYCKOPEHHOE MPSIMOJMHEHHOE [BWKEHHE. 3aBUCUMOCTh KOOP/IMHAT,
CKOPOCTH, YCKOPEHHS U IIyTH MaTePUATLHON TOUYKH OT BPEMEHHU U UX rpaduKH.

CBoboaHOe majseHne. Y CKopeHue cBOOOHOro najieHus. J[BrkeHue Tena, OpoIeHHOTO O/ YIJIOM
K TOPH30HTY. 3aBUCHUMOCTb KOOPJHMHAT, CKOPOCTH M YCKOPEHHUSI MAaTepUATbHON TOYKH OT BPEMEHH U UX
rpadukH.

KpuBonunelinoe nBuxeHue. JIBUXKEHHE MaTEpUaJIbHOM TOUYKHM MO OKPYXHOCTU. YTJIOBas M
nuHeiHas ckopocth. [lepron u yactora obpamenus. LleHTpocTpeMuTenbHOE (HOPMAILHOE), KacaTeIbHOE
(TaHreHIMAJIbHOE) U NIOJIHOE YCKOPEHUE MaTepUabHON TOUKH.

TexHuueckue ycCTpONCTBa M TEXHOJOTUYECKHE IPOIECCHl: CIHIOMETP, IBH)XCHHE CHApsJIOB,
[[EMHBIC, IIeCTePEHYATHIC U PEMEHHBIC MTepeIadr, CKOPOCTHBIC JTHU(THI.

Jlemoncmpayuu.

Mopenb cucTeMbl 0TCUETa, MILTFOCTPALMS KHHEMAaTHUECKUX XapaKTEPUCTHK JTBHKCHUS.

Croco0OBbI HCCIIeT0OBaHUs JBHUKEHHUIA.

NnnrocTparnus mpeeasHoro nepexoaa ¥ i3MepeHne MrHOBEHHON CKOPOCTH.

[IpeoOpa3zoBanue NBMKEHHI C UCTIOIB30BAHHEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTRBE.

Hab6monenue nukenus tena, OpOIIEHHOTO MO YIJIIOM K TOPU30HTY U TOPU30HTAIIBHO.

Hamnpanenue ckopocTy npu JBUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBanue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHue MyTel, TPaeKTOPUi, CKOPOCTEH JBUKEHHS OJJHOTO U TOTO K€ Tella B Pa3HbIX CHCTEMax
OTCUéTa.

Yuenuueckuii sxcnepumenm, nabopamophuvle pabomsi, NPAKMUKYM.

N3yuenne HepaBHOMEPHOTO JBMKEHUS C IEJIbIO OMPE/ICTICHUS MTHOBEHHOM CKOPOCTH.

N3mepenne yckOpeHUsT TpH TMPSMOJIMHEHHOM PaBHOYCKOPEHHOM JBIKEHUM IO HAKJIOHHOW
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBH>KEHUH.

W3mepeHne ycKopeHHs CBOOOJHOTO TmajeHusi (PeKOMEHIOBAaHO HCIOIb30BaHuE IMPPOBOI
nabopaTopun).

W3ydyeHue IBWKEHUS Tena, OpPOIIEHHOTO TOPU30HTAIBHO. HpOBeé)Ka TUIIOTE3bl O MPSAMOM
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY JaIbHOCTHIO MOJIETA U HAYAJIBHOW CKOPOCTBIO TEa.

N3yueHune nBUKEHUA TeJa M0 OKPY>KHOCTHU € MMOCTOSIHHOM 110 MOAYJIIO CKOPOCTHIO.

HccnenoBanue 3aBHCUMOCTH Teproa OOpaIIeHnsi KOHUIECKOTO MasSTHHUKA OT €ro IMapaMeTpoB.

Tema 2. Jlunamuka.

IlepBbiii 3akoH HproToHa. MHepumanbHble cuCTEMBI OTcU€ra. [IpHMHIMO OTHOCUTEIBHOCTH
lanunes. HennepuuanbHbie CUCTEMBI OTCUYETA (OTIpEAeTICHUE, PUMEPHI).

Macca tena. Cuna. [Ipunuun cynepno3unuu Cuil.

Bropoii 3akoH HproTOHA 1151 MaTepUaIbHOM TOYKH.

Tperuii 3akoH HproTOHA 111 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUSA. DKBUBAIICHTHOCTh T'PABUTALIMOHHON M MHEPTHOM MACCHI.

Cwina TspbkecTd. 3aBUCHMOCTh YCKOPEHHSI CBOOOTHOTO TAJEHHUS OT BBICOTHI HaJ MOBEPXHOCTHIO
TJIAaHETHI U OT Teorpaduueckoil mupoThl. JIBHKeHHE HEOSCHBIX TEJT U WX CIIYTHHKOB. 3akoHbI Kemepa.
[TepBast kocMu4eckasi CKOPOCTb.

Cuna ynpyrocrtu. 3akoH I'yka. Bec tena. Bec tena, IBHXKYIIETOCs C YCKOPEHHUEM.



Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHs CKOJBXEHUS U cuia TpeHus nokos. KoadduumeHnt
TpeHus. Cuiia CONpOTUBIIEHUS NIPU ABM)KEHUHU TeJla B XKUJIKOCTU WJIM rase, €€ 3aBUCHMOCTb OT CKOPOCTH
OTHOCHUTEJILHOT'O JIBUYKEHUSI.

Hasnenue. I'unpocraruueckoe nasnenue. Cuiia Apxumesna.

TexHuyeckne yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI:  MOAIUUIIHUKH, JIBHIKECHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

HaOnronenue 1BUXKEeHUS Tell B MHEPLMAIbHBIX U HEMHEPLUAIBHBIX CUCTEMAX OTCUETA.

ITpyHIMII OTHOCUTEIIBHOCTH.

Kauenue aByX LHMIMHAPOB MM IIAPOB Pa3HOM MacChl C OJJUHAKOBBIM YCKOPEHUEM OTHOCUTEIILHO
HEUHEPLUAIbHON CUCTEMBI OTCYETA.

CpaBHeHuE paBHOJEHCTBYIOIIEH MPUIOKEHHBIX K TE€IY CHJI C IPOU3BEIACHUEM MAcChl TEJa HA €r0
YCKOpPEHHUE B MHEPLUAIbHOU CUCTEME OTCYETA.

PaBeHCTBO cHl, BO3HUKAIOIUX B PE3YJIbTATE B3AUMOJIEHCTBUS TEIl.

H3mepeHne Mace 10 B3aUMOJIEHCTBUIO.

HesecoMocTs.

Bec Tena npu yCKOpeHHOM NOABEME U NIA/ICHUN.

[lenTpoOEKHbIE MEXaHU3MBI.

CpaBHeHUE CUJI TPEHUS [TOKOSI, KAUE€HUS U CKOJIbKECHHUSL.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul, NPAKMUKYM.

N3mepeHune paBHOAEHCTBYIOIIEH CUJI TP ABH>KEHUU OpyCKa MO HAKJIOHHOM MJIOCKOCTH.

[TpoBepka runore3bl 0 HE3aBUCUMOCTH BPEMEHM JBMKEHHS Opycka IO HAKJIIOHHOM IUIOCKOCTH Ha
3aJJaHHOE PACCTOSTHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIUX B MPY>KUHE U PE3UNHOBOM 00paslie,
OT ux Aedopmarum.

N3ydeHne qBUKEHHSI CUCTEMBI TEJ, CBA3aHHBIX HUTBIO, IEPEKUHYTOM uepe3 JIErkui OJI0K.

N3mepenne kodddunmenTta TpeHus 10 BEIMYUHE YTIIOBOTO K03 duiienTa 3aBucuMocTH Fp(N).

HccnenoBanue ABMXKEHUs Opycka MO HAKJIOHHOM IJIOCKOCTH € NEPEMEHHBIM K03(PHUIMEHTOM
TpPEHHUSI.

I/I3yquI/Ie ABUIKCHUS I'Py3a Ha Bally C TDCHUCM.

Tema 3. Ctatuka TBEPIOTO TENA.

AbcomoTHO TBEpoe Teno. [locTynaTenbHoe U BpalaTenbHoe I[BI/I)KGIZI/IG TBEpHOro Tena. MoMeHT
CHJIBI OTHOCHUTENBHO OcH BpamleHud. Ilneuo cunbl. CioxeHue cui, NPHIOKEHHBIX K TBEPAOMY TENy.
leHnTp TsKECTH TENA.

VYcnoBust paBHOBECUS TBEPAOTO Tea.

VYcroitunBoe, HEYCTOMYHBOE, O€3pa3INuHOE paBHOBECHE.

TexHudeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IMPOLECCHl: KPOHIUTEHH, CTPOUTENBHBIM KpaH,
peleéryaTbie KOHCTPYKLUH.

Jlemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunaer paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomwi, NPAKMuKyM.

HccenenoBanue yciaoBuil paBHOBECHS TBEPIOTO TEJA, UMEIOIIETO OCh BPAILLEHHUS.

KoHcTpyrnpoBaHue KpOHIITEHHOB U PACUYET CUJT YIPYTOCTH.

N3yueHne yCTOWYMBOCTH TBEPAOTO TEJIA, UMEIOIIETO IUIOMIA/lb OMOPBHI.



Tema 4. 3akOHBI COXpaHEHMS] B MEXAHUKE.

MMiynsCc MarepuaabHOM TOYKHM, CHCTEMbl MaTepUalbHbIX ToueK. lLleHTp Macc cucremsl
MaTepUalbHBIX TOUEK. Teopema 0 JBHKEHHUH LIEHTpa Macc.

MMITy1bC CHIIBI M M3BMEHEHHUE UMITYJIbCA TEIA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE NBUKEHUE.

MomMeHT uMItysbca MaTepualbHON TOukd. [IpencraBieHne 0 cOXpaHEHMH MOMEHTA MMITYJIbCA B
LEHTPAJIBHBIX MOJISX.

PaGoTa cuibl Ha MajnOM M Ha KOHEYHOM IHepeMelleHuu. I'paduueckoe mpexacraBieHue padboThl
CUJIBL.

MonHOCTb CHIIBI.

Kunernueckast sHeprusi MarepuaibHoOil Touku. Teopema 00 M3MEHEHWM KHHETHYECKOW SHEPTUU
MAaTepHaAIbHON TOUYKH.

[ToreHnnanpHble U HENOTEHIMANBHBIE cuibl. [loTeHnmanbHas sHeprus. [loTeHumanpHas sHeprus
ynpyro nehopMUpoBaHHOM npyxuHbl. [loTeHIManpHas SHeprus Tejaa B OJAHOPOJHOM I'PABUTALIOHHOM
nojie. [loTeHnmanbHas sHeprus Teia B TPaBUTALMOHHOM I10JI€ OJIHOPOJIHOIO 1apa (BHYTpU U BHE L1apa).
Bropas kocMuyeckast CKOpoCTb. TpeThbsi KOCMUUYECKAsE CKOPOCTb.

CBsi3p pabOTHl HETOTEHIMAIBHBIX CHJ C W3MEHEHHEM MEXaHHYECKOW PHEPTUU CHCTEMBI Tell.
3aKOH COXpaHEHUS] MEXaHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOJKHOBEHMUS.

VpaBuenue bepHywn s uMOCaNbHOW JKHUJIKOCTH KAaK CJIEACTBHE 3aKOHA COXPAHCHHS
MEXAHUYECKOM SHEPTHUH.

TexHnyeckue yCTpOHCTBAa M TEXHOJIOTMYECKHE ITPOLIECCHl: JBUKCHHE PAaKET, BOJOMET, KOIED,
NPY>KUHHBIN THCTOJIET, TUPOCKOI, (PUTYypHOE KaTaHUE Ha KOHbKAX.

Llemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

W3mepenrie MOITHOCTH CHIIBI.

W3MeHeHne sHepruu Teja Mpu COBEPIIEHUN PaOOTHI.

B3auMHbIe NTpeBpalicHUsl KHHETUYECKON U ITOTEHIUAIBbHON SHEPTUH IPU IEUCTBUU Ha TEJIO CUJIbI
TS’KECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepruu Mpu cBOOOIHOM Ma/ICHUH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomuwl, NPAKMUKYM.

W3mepenne umiyJiibca Teja 1o TOPMO3HOMY ITyTH.

W3mepeHue cuibl TATH, CKOPOCTH MOJIENH IEKTPOMOOMIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHEHHME U3MEHEHHS UMITYJIbCA T€JA C UMITYJIbCOM CHIIBI.

HccenenoBanue COXpaHeHUsT UMITYJIbCA MPHA YIPYTOM B3aHUMOJEHCTBHH.

W3mepeHre KNHETUYECKON YHEPTHUHN TeJa M0 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHUS TOTEHIIUAIBHOM SHEPTUU NPY>KUHBI ¢ paOOTON CHUIIBI TPEHHUSL.

Onpenenenue pabOThI CHIIBI TPEHUS TPU ABUKEHUH TeJla 110 HAKJIOHHOW TIOCKOCTH.

Paznen 3. MonekyssipHas pu3nKa 1 TEpMOIMHAMUKA.

Tema 1. OCHOBBI MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH.

OcCHOBHBIE TIOJIOKEHUST MOJIEKYIIApHO-KuHeTHYeckor Teopun (MKT), ux ompsiTHOE 000OCHOBaHUE.
Hubdysus. bpoyHoBckoe aBMKeHHE. XapakTep IBIKCHHS M B3aUMOJCHCTBUS YaCTHI] BEIICCTBA.
Monenu cTpoeHus Ta30B, KUAKOCTEH U TBEPABIX Tel U 00BbSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX
Mozeneil. Macca u pazmepsl Mosieky (atomoB). Konmdectso Bemectsa. I[loctosiHHas ABoraapo.



TennoBoe paBHoBecue. Temmeparypa u criocoos! e€ uamepenus. Lllkana remnepatyp Lenbcus.

Mogenbs uaeambHOrO ra3a B MOJIEKYJIIPHO-KMHETUYECKOM TEOPHM: YaCTHUIbl ra3a IBHXKYTCA
Xa0THYECKU U HE B3aUMOJEHCTBYIOT IPYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHas TemmepaTrypa (IIKaia
temneparyp Kenbsuna). 3akon JlansTona. M3onporneccsl B u1ealbHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM
BeulecTBa. [ paduueckoe npeacrapieHue U30MPOIIECCOB: U30TEpMa, H30X0pa, U300apa.

CBs3b MEX]y JaBICHHEM U CPEIHEM KUHETUYECKOM SHEpruedl MNOCTyNaTeIbHOTO TEIIOBOIO
JIBUKEHHSI MOJIEKYJT MJI€ATbHOIO Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHHETHUYECKOH TEOpHH
UJICATLHOTO Ta3a).

CBs3bp a0CONIIOTHON TeMIepaTypbl TEPMOJAMHAMHYECKON CHUCTEMBI CO CpelHEH KUHETHYECKOH
SHEPTHEH MOCTYNATEIbHOIO TEIUIOBOTO ABUKEHUS €€ YaCTHILI.

TexHUUecKue YCTPOMCTBa M TEXHOJOTMUYECKHE IPOLIECCHI: TEPMOMETp, OapoMeTp, MOIy4deHHE
HaHOMAaTepHaJIOB.

Jlemoncmpayuu.

Mopenu qBUKEHUS YaCTHULl BELLECTBA.

Monenb OpOyHOBCKOTO TBUKECHHUSL.

Buneoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO JIBHXKEHUSI.

Juddy3us KumKocTen.

Mogens onbita LlTepHa.

IIpuTsxeHne MOJIEKYI.

Mopenu KpUCTAIIINYECKUX PEIIETOK.

Habmroienue u uccienoBanue U30MpoIeCcCOB.

Yuenuueckuii sxcnepumenm, nabopamophule pabomsi, NPAKMUKYM.

HccnenoBanue mnpolrecca YCTaHOBJIECHHS TEIJIOBOIO PABHOBECUS INPU TEMJIOOOMEHE MexXIy
ropsiye ¥ XOJIOJIHOU BOJOM.

W3ydyeHne  M30TEpMUYECKOro  Ipolecca  (PEKOMEHJO0BAHO  HCIIOJIb30BaHHME  IUGPOBOM
nmabopaTopun).

N3ydenue n30XopHOTO mpouecca.

N3ydenue n3obapHoro mnpoiecca.

IIpoBepka ypaBHEHMS COCTOSIHHUSL.

Tema 2. Tepmoaunamuka. TemnoBbsie MallIUHEIL.

Tepmonunamuueckas (TJl) cucrema. 3amgaHue BHEIIHUX yCHOBI/Iﬁg JUIsL TEPMOJMHAMHUYECKOU
cucreMbl. BHelllHUe U BHYTpeHHME nlapameTphl. [lapameTpsl TEpMOAMHAMUYECKON CUCTEMBI KaK CpeHUE
3HAYEHMsI BEJIMYHH, ONMCBHIBAIOIINX €€ COCTOSSHHE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawasio tepMoauHaMuku. (CamMONpOM3BOJIbHAA peENlaKcalus TEPMOJUHAMUYECKON
CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopnenp HieanpHOTO ra3a B TEPMOAMHAMUKE — CHCTEMa ypaBHEHUMW: ypaBHeHHEe MeHneneeBa—
Knaneiipona u BeIpakeHHE Uil BHYTPEHHEH SHEpruu. YCJIOBHUsS NPUMEHHMOCTH STOW MOJENM: HU3Kas

KOHICHTpaugd 4YaCTHUll, BBICOKUC TEMIICPATYPHI. BBIpa)KCHI/IC JJI BHyTpCHHCfI OHEPrunu OJHOATOMHOI'O
nACAJIbHOTO I'a3a.

KBazucrarnueckue 1 HECTAaTHUECKUE TTPOLIECCHI.

OnemeHTapHas paboTa B TepMoauHamuKke. Brruucienue pabotel 1o rpaduky mponecca Ha pV-
JarpaMmMme.

Tennonepenava kak crmocod W3MEHEHUs BHYTPEHHEHW dHEPTUH TEPMOJUHAMUYECKONW CUCTEMBI O€3
coBepiieHus padoTel. KOHBEKIHS, TEMIOMPOBOHOCTD, U3ITyYCHHE.

KonuyectBo TemnoTsl. TemnoéMkocTh Tena. YaenbHas U MOJISIpPHAS TEIIOEMKOCTH BELIECTBA.



VYpaBHeHue Maiiepa. VYnenpHas TEIIoTa CropaHus ToILUIMBA. Pacuér KoimM4yecTBa TEIIOTHI IIPU

terutonepenave. [lonstre 06 annadbatHoM mporiecce.

[TepBblii 3aKoH TepMoauHaAMUKH. BHyTpeHHsst sHeprust. KonnyecTBo TemIoTh U paboTa Kak Mepbl
WU3MEHEHUS BHYTPEHHEN 3HEPTUU TEPMOJUHAMUUYECKON CUCTEMBI.

BTopoii 3aKOH TEepMOOMHAMMKHU Ul PAaBHOBECHBIX IPOLIECCOB: Ye€pe3 3aJaHHOE PABHOBECHOE
COCTOSIHUE TEPMOJAMHAMMYECKOW CHCTEMBbl INPOXOJUT €AMHCTBEHHas ajauadata. AOCOIIOTHas
TEeMIIEpaTypa.

BTopoit 3aKk0H TEpMOAMHAMUKH JJI1 HEPABHOBECHBIX IIPOLIECCOB: HEBO3MOKHO IIEPENaTh TEIIOTY
or Oojee XoJomHOro Teila K Oosee Harperomy 0Oe3 kommeHcanun (Kmaysmyc). HeobGparumocTtb
IIPUPOHBIX MTPOLIECCOB.

[TpuHMnE! AeicTBUS TermnoBbiX MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII. [ukn Kapho.

OKOJIOTUYECKUE aCIEKThl HCIIOJIb30BaHMsI TEIUIOBBIX JBUrareieil. TemioBoe 3arpsi3HeHue
OKpYKarOIlEeH Cpebl.

TexHuyeckue yCTpoCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: XOJIOAMJIBHUK, KOHIULMOHED,
IU3ENIbHBIA M KapOIOpaTOpHBIA JBMUraTeiy, MapoBas TypOMHA, MOJIy4YEHHE CBEPXHU3KHUX TeMIeparyp,
YTWIN3aLUsA  «TEIUIOBBIX»  OTXOJOB €  HCIHOJB30BAHMEM  TEIUIOBOIO  HACOCA,  yTHIM3ALMS
OMOOPTraHNYECKOTO TOTLIMBA IS BEIPAOOTKHU «TETIOBOI» U DJICKTPOIHEPTHH.

Jlemoncmpayuu.

M3MeHeHne TeMIiepaTypsl Ipy a1nadaTndeckoM paciiupeHu .

BosgymHoe oruuso.

CpaBHeHuE yJENbHBIX TEIUIOEMKOCTEN BEILIECTB.

CriocoObl U3MEHEHUS! BHYTPEHHEH SHEpIrUu.

HccnenoBanue aanabaTHOTro mporecca.

KoMmnproTepHbI€ MOJENN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuii sxcnepumenm, nabopamopuule pabomwi, NPAKMUKyM.

N3mepenne yaenbHOM TeITOEMKOCTH.

HccenenoBanue nporecca OCTbIBAHUS BELIECTBA.

Hccnenoanue aquabaTHOTo mporecca.

N3y4yeHne B3aMMOCBS3H DHEPIHUM MEXMOJIEKYJIIPHOTO B3aUMOJECHCTBUS U TEMIIEPATypbl KUIIEHUS
KUIKOCTEN.

Tema 3. ArperatHble cocTosiHUS BeniecTBa. DazoBble EPeXo/bl. 10
[TapoobpazoBanue u KoHAeHcanus. VicnapeHue u KuneHue. Y JefibHas TeIuioTa napooopa3oBaHHmsL.
HacpinieHHsle ¥ HeHachlllleHHble Mapbl. KauecTBeHHas 3aBUCHMOCTb IUIOTHOCTH U JIaBJICHUS

HACBILIEHHOTO apa OT TeMIIepaTyphbl, UX HE3aBUCUMOCTh OT 00bEMa HACBHIIIEHHOTO Mapa. 3aBUCUMOCTb

TEMIIEpaTypbl KUMIEHUS OT JABJICHUS B KUIAKOCTH.

BrnaxHocTh Bo3ayxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIIaXKHOCTb.

Teépnoe teno. Kpucrammmueckue u amopdHble Tena. AHHU30TPONHS CBOWCTB KpPUCTAJUIOB.
[TnaBneHue M KpucTaUIM3aLus. Y IesbHas TerwioTa riasneHus. Cyomumanus.

Hedopmarun tBEpOro Tema. Pactskenue u cxxarue. Casur. Moayns HOura. Ilpenen ynpyrux
nedopMmaruii.

TennoBoe pacmmpeHue KUAKOCTEH HW TBEPABIX Teil, OOBEMHOE W JIMHEWMHOE pacIIUpeHue.
AHrapMOHHM3M TEIIOBBIX KOJIOaHWI YacTHIl BEIIeCTBa KaK NMPUYMHA TEIJIOBOTO pacIIMpeHus Ted (Ha
Ka4ueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEprum B (ha30BBIX EPEXOaax.

YpaBHEeHHE TEIIOBOTO OanaHca.



[ToBepxHocTHOEe HaTspKkeHHe. Kodp@HUUUEHT MOBEpXHOCTHOTO HaTshKeHUs. KammuispHbie
sABJICHU. J[aBJIeHHE 110 UICKPUBIEHHON NIOBEPXHOCTHIO )kukoctu. @opmyina Jlamnaca.

TexHuyeckue ycTpoHCTBAa M TEXHOJIOTMUYECKUE IPOLECCHI: XKUAKUE KPUCTAIIbl, COBPEMEHHBIE
MaTepHuabl.

Jlemoncmpayuu.

TemnoBoe pacimmpeHue.

CBoiicTBa HaCBIILIEHHBIX 1APOB.

Kunenne. Kunenue npu nOHNXEHHOM JAaBJICHUU.

M3mepeHue CHUilbl MOBEPXHOCTHOTO HATSKECHUS.

OnBITHI C MBUIBHBIMU TIEHKAMHU.

CmauuBanue.

KanumnspHele siBneHus.

Mopen HEeHbIOTOHOBCKOM KUIAKOCTH.

Crioco0ObI U3MepEeHUsI BIA)KHOCTH.

HccnenoBanue HarpeBaHus U IUIABJICHUS KPUCTAJILIMYECKOIO BELIECTBA.

Buapl nedopmanmii.

Hab6nronenue mansix aedopmarmii.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul, NPAKMUKYM.

N3yueHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

N3mepenne yaenbHOU TEeIIOTHI IIJIaBICHUS JIbJA.

M3yueHune CBOMCTB HACHIICHHBIX I1APOB.

M3mepeHue abCONMIOTHOM BIQXKHOCTH BO3/1yXa M OLIEHKAa MAcChl 1apOB B IOMEIIEHUH.

N3mepenue ko3¢ uiiieHTa NoBepXHOCTHOIO HATSKEHUS.

N3mepenune moayns FOHra.

HccnenoBanue 3aBUCUMOCTH JieopMaliiy pPe3MHOBOTO 00pasiia OT NPUI0KEHHONW K HEMY CHJIBL.

Paznen 4. DnextponuHaMuka.

Tewma 1. DnekTpuueckoe moe.

OnexTpu3anus Tea U e€ MposIBICHUS. DJIeKTpUUeCKui 3apsia. J[Ba BUa 3JIEKTPUUECKUX 3aps]IOB.
IIpoBOgHMKYN, IOUAIEKTPUKA M IOJYNPOBOJAHMUKH. OJIEMEHTAPHBIM JJIEKTPUYECKUM 3apsl. 3akoH
COXpaHEHUs IEKTPUYECKOTO 3apsija.

B3aumopeiictsue 3apsnoB. Todyeunsie 3apsaapl. 3akoH KynoHa.

Onexrpuueckoe nojie. Ero aelictBue Ha 3JIEKTPUYECKUE 3apsi/bl. 1

Hanpsok€nHocTs  snekTpudeckoro  mons.  IIpoOueiid  3apsn.  Jluaum — Hanpsok€HHOCTH
ANEKTPUYECKOTO N0JI1. OJHOPOIHOE IIEKTPUUYECKOE TIOJIE.

[ToTeHIMaNbHOCTh  AJIEKTPOCTATUYECKOrO TMOJsA. Pa3HOCTh NOTEHIMAIOB W HAINpPSKEHUE.
[ToTrennmanpHas sHEprys 3apsaa B 3JIEKTPOCTATHYECKOM noJje. [ToTeHman 3;eKTpocTaTHYecKOro Mmosl.
CBsi3p HanpsHKEHHOCTH TMOJIE M Pa3HOCTU TMOTEHIHUAIOB IS 3JEKTPOCTAaTHUYECKOro Tmousd  (Kak
OJIHOPOJIHOTO, TaK U HEOJTHOPOAHOI0).

ITpuHIUI Cynepro3UIUH IIEKTPUIECKUX T1OJIEH.

[Tone ToOweuHoro 3apsga. Ilone paBHOMepHO 3apsbkeHHOM cdepol. Ilome paBHOMEpHO
3apspKeHHOro 1o o0béMy miapa. ITose paBHOMEpHO 3apsKEHHOM OeckOHEeuHOM mutockocTH. KapTuHb
JIMHUW HANPSKEHHOCTH 3THUX ITOJIEW U SKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B AJIEKTPOCTATUYECKOM ITOJIE. Y CIIOBUE PABHOBECUS 3aPSAIOB.

JIMDIIEKTPUKH B DJIEKTPOCTATUYECKOM IoJIe. JIMaIeKTprIecKas IPOHUIAEMOCTh BEIECTBA.

Konaencarop. 21eKTpoEMKOCTh KOHAEHCATOPa. DIEKTPOEMKOCTh MJIOCKOTO KOHAEHCATOPA.

[TapayuenpHOE coequHEeHNE KOHIEeHcaTopoB. [locaenoBarenbHOe COENMHEHUE KOHIECHCATOPOB.



DHeprusi 3aps>KEHHOT0 KOHJIEHCATOPA.

JIBr>KeHUE 3apsKEHHOW YacCTHUIBI B OJJHOPOJHOM 3JIEKTPUUYECKOM TOJIE.

TexHuueckue yCTPOMCTBA UM TEXHOJOTMYECKHUE IMPOLIECCHI:  AJIEKTPOCKOM, 3JIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3alIUTa, 3a3eMIICHUE JIEKTPONPHOOPOB, KOHAEHCATOPHI, reHeparop Ban ne I'paada.

Jlemoncmpayuu.

VY eTpoicTBO M MPUHITUIT JEHCTBUS AJIEKTPOMETPA.

DneKTpUUecKoe MoJe 3apsHKEHHBIX [IAPUKOB.

DNEKTpUUECKOe MOJe IBYX 3apsKEHHBIX ITACTHH.

Mopuenb aiekTpocTatrudeckoro reneparopa (Ban ne ['paada).

[IpoBOIHUKY B AJIEKTPUUECKOM IOJIE.

DnekTpocTaTH4ecKast 3allnTa.

YCTpolCTBO U IEMCTBHE KOHJEHCATOPA ITOCTOSHHOW U IEPEMEHHONW EMKOCTH.

3aBUCUMOCTh D3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOMIAAM IUJIACTUH, PACCTOSHUS
MEXIy HUMH U JUDJIEKTPUYECKON TPOHUIIAeMOCTH.

DHeprus MEeKTPUUYECKOT0 MOJIs 3apsHKEHHOT0 KOHIEHCATOPA.

3apsiaKa u pa3psaKa KOHACHCATopa 4epes pe3ucTop.

Yuenuueckuii sxcnepumenm, nabopamophule pabomsi, NPAKMUKYM.

OrnieHka CuII B3aMOJICHCTBUS 3apsHKCHHBIX TEI.

HaGnronenue mpeBpalieHusi SHEPrud 3apsDKEHHOTO  KOHJIGHCATOpa B JHEPTUI0  M3JTyUYCHUS
CBETOJUO/1A.

N3yuenue nmpoTekaHus TOKa B LIETIH, COACPIKAIIEH KOHIECHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMANOB (HAMPSOHKEHHs) MPU TOCIEAOBATEIBHOM COEIUHEHUU
KOHJICHCATOPOB.

HccnenoBanue pas3psiia KOHIEHCATOPA YE€pPE3 PE3UCTOP.

Tema 2. IToCTOSIHHBIN AIIEKTPUYECKHIA TOK.

Cuna toka. [TocTosiHHBIN TOK.

VYcnoBus cynecTBOBaHUS MOCTOSHHOIO 3JIEKTpUuecKkoro Toka. Mcrounuku toka. Hanpsbxenue U
u DJIC é.

3akoH OMa aJ1s yJacTKa LEnu.

DIEKTPUYECKOE CONMPOTHUBIIEHNE. 3aBUCUMOCTh CONPOTHUBIIEHUS OHOPOJHOIO POBOJHUKA OT €TI0
JUIMHBI Y IO TONIEPEYHOT0 CEUYEHNUs. Y I€TIbHOE CONPOTHUBIICHUE BEIIECTBA.

[TocnenoBarenbHOe,  MHapauieIbHOE, CMEIIAHHOE  COEAMHEHHME ~ NPOBOAHMKOB.  Pacuér
pa3BeTBIEHHBIX neKTpuueckux ueneu. [pasuna Kupxroga.

Pabora anekrpuueckoro Toka. 3akoH J[xoymns—Jlenna.

MOIIHOCTB 3IEKTPUYIECKOT0 TOKA. TerioBas MOIHOCTb, BbIIEIsIEMast HA PE3UCTOPE.

OJC u BHyTpeHHee COIpOTHBIEHHE HCTOYHMKA TOKa. 3akoH OMa Ui TMOJIHOM (3aMKHYTOH)
JNEKTPUYECKOM 1Ienu. MOImHOCTh UCTOYHMKA TOKAa. KOpoTkoe 3aMbIKaHue.

Konzaencarop B 1ienu noCTOSIHHOTO TOKa.

TexHnyeckue ycTpoWCTBa M TEXHOJIOTMUECKHE IIPOLIECCHl: aMIIEPMETP, BOJIBTMETpP, PEOCTAT,
CYETUHUK DJIEKTPUUECKOU DHEPIUH.

Jlemoncmpayuu.

W3mepeHue cuibl TOKa U HaIIPSIKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa OT HaNpsDKEHUS AJIs PE3UCTOpa, JaMIbl HaKaauBaHUS U
CBETOJUO/IA.

3aBMCHUMOCTD CONPOTHUBIICHUS LWJINHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIAAH IOTIEPEYHOTO
CEUEHUs U MaTepuana.



HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT COIIPOTUBIIEHUS TP IIOCTOSHHOM HAIIPSKEHUH.

ITpsimoe m3mepenue OJIC. KopoTkoe 3aMblkaHHE TaJIbBAHMYECKOTO JJIEMEHTAa WU OLCHKA
BHYTPEHHETO CONPOTUBIICHUS.

Crioco6b! coenMHeHHsI ICTOYHUKOB Toka, DJIC GaTapeil.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXy ITOJIOCAMHM UCTOYHHMKA TOKA OT CHJIbI TOKA B LIEIIH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul, NPAKMUKYM.

HccnenoBaHue CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

W3mMepeHue yaeabHOro COpoOTHBIIEHHS IPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HANPSDKEHUS JUIsl JJaMITbl HaKaJIUBaHUS.

YBenuueHue npeena u3MepeHus amnepMeTpa (BoJIbTMETPA).

N3mepenune D/IC v BHYTPEHHETO CONPOTUBIICHNUS HCTOUYHUKA TOKA.

Uccnenoanue 3aBucuMoctd JJIC rajbBaHUYECKOTO 3JIEMEHTAa OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEX/Ty [TOJIOCAMHM HCTOYHHMKA TOKA OT CHJIbI TOKA B LIETIH.

HccnenoBanue 3aBUCUMOCTH T10JIE3HOM MOIIIHOCTH UCTOYHHMKA TOKA OT CUJIbI TOKA.

Tema 3. Toku B pa3IMYHBIX Cpeaax.

DnexTpuueckas MPOBOJUMOCTb Pa3IMYHBIX BEIIECTB. OJEKTPOHHAs IPOBOJUMOCTH TBEPABIX
METaJIJIOB. 3aBUCUMOCTb CONPOTHUBIIEHUS METAIJIOB OT TeMrepaTypbl. CBEpXIpOBOIUMOCTb.

DneKTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TorynpoBoHuku. CoOCTBEHHAs! U PUMECHAs! IPOBOJIMMOCTb MOITYIIPOBOAHUKOB. CBoiicTBa p—N-
nepexoja. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUUYECKHUI TOK B AJIEKTPOJIUTAX. DJIEKTPOJUTHYECKAs JUCCOLMALHUS. DIEKTPOJIN3. 3aKOHbI
Dapazes U1 AIEKTPOIU3a.

DIIEKTPpUUYECKHI TOK B razax. CaMOCTOATENbHBINM U HECAMOCTOATENbHBIN pa3ps. PaznuuHblie TUIIBI
CaMOCTOATENBHOTO pa3psaa. Monnus. [1nazma.

TexHudeckue yCTpOWCTBa M NMPAKTHYECKOE NMPHUMEHEHME: ra3opa3psiaHbIe JIAMIIbI, JIEKTPOHHO-
JTyyeBasi TpyOKa, IOJyNPOBOIHUKOBBIE PUOOPHI: U0, TPAH3UCTOP, (OTOANO, CBETOANO/, FaIbBaHUKA,
padbuHHpPOBAaHNUE MEJIU, BBITUTABKA aTFOMUHUS, JIEKTPOHHAST MUKPOCKOTIHS.

Llemoncmpayuu.

3aBUCUMOCTh CONPOTUBIICHUS METAIJIIOB OT TEMIIEPATYpHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHbI 3nekTposnsza Dapases.

HckpoBoit pa3psg 1 IpOBOAUMOCTb BO3LyXa.

13

CpaBHeHI/Ie MMPOBOAMMOCTHU METAJIJIOB U IMOJTYITPOBOJJHUKOB.

OIIHOCTOPOHHSSI MPOBOIUMOCTH AUOA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomvl, NPAKMUKYM.
Hab6nronenue anexrpomnusa.

W3mepenue 3apsia 0JHOBAIIEHTHOTO HOHA.

HccnenoBaHue 3aBUCUMOCTH COTPOTUBIICHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
CHsTHE BOJBT-aMIIEPHON XapaKTePUCTUKU JHOA.

Dduznueckuii IPaAKTUKYM.

CnocoObl u3MepeHus: (PU3NYECKUX BEIMYMH C HCIOJIb30BAHMEM AaHAJIOTOBBIX M LHU(POBBIX
M3MEPUTENIbHBIX MPUOOPOB M KOMIBIOTEPHBIX JATUMKOBBIX CHUCTEM. AOCOJIOTHbIE U OTHOCHUTEJIbHBIE
MOTPEITHOCTH U3MEpeHuH (u3ndecKknux BenrndrH. OLEHKa TPaHuUIl TOTPEITHOCTEH.

[IpoBeneHNe KOCBEHHBIX HM3MEPEHUM, WCCICIOBAHUN 3aBUCUMOCTEH (PU3NYECKUX BEIHYUH,



NpOBEpKa TPEAJIOKEHHBIX Trunore3 (BbIOOp M3 paboT, OMHMCAHHBIX B TEMATUYECKHX pa3zenax
«YYEeHNYECKUI HKCIIEPUMEHT, JJAOOpaTOpPHBIE paOOTHI, IPAKTHKYM).

Medcnpeomemnmble ceazu.

N3yuenmne kypca ¢usuku yrimyOnénnoro ypoBHs B 10 kmacce ocymiecTBisieTcs ¢ y4EToMm
COZIEpIKATEIbHBIX MEXKIIPEIMETHBIX CBA3EH C KypcaMu MaTeMaTHUKH, OMOJOTHH, XHUMHH, reorpapuu u
TEXHOJIOTHH.

Medicnpeomemmvle NOHAMUS, CEA3AHHbIE C UYUEHUEM MeMOo008 HAYYHO20 NO3HAHUA: SIBIICHHE,
Hay4HBId (akT, TUIoTe3a, (U3MYecKas BEIMYMHA, 3aKOH, TEOpHs, HAONIOJCHUE, HKCIIEPUMEHT,
MOJIETTMPOBaHKE, MOJIEb, U3MEPEHHE, MOTPEITHOCTH W3MEPEHHH, U3MEepHUTEIbHbBIE TPUOOPHI, IH(pOoBas
naboparopusl.

Mamemamuxa: Pemenue cucrembl ypaBHeHu#. Jlunelinas Qynkuus, napaboia, runepOosa, ux
rpaduku u cBoiicTBa. Tpuronomerpuueckue GyHKIUN: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOPHI M X MPOEKLIUU Ha OCH KOOPIUHAT, CII0KEHHE BEKTOPOB.

bBuonocusa: mexannueckoe IBM)KEHHE B JKUBOW npupoje, Auddysus, 0cMOC, TEIII000OMEH JKHUBBIX
OpraHM3MOB, TEIUIOBOE 3arps3HEHUE OKPYIKAIOWIEeH Cpebl, yTHIIN3aIHs OMOOPTaHMYECKOTO TOIUINBA IS
BBIPAOOTKH «TEIUIOBOW» M AIIEKTPOIHEPIUH, MOBEPXHOCTHOE HATSDKEHHE M KalWUIIPHBIC SBICHHUS B
IPUPOJIE, HIEKTPUIECKHUE SBICHUS B )KUBOH MPUPOJIE.

Xumus: @IHUCKPETHOE CTPOCHHE BEIECTBAa, CTPOEHHE aTOMOB W MOJIEKYJ, MOJb BEIIECTBa,
MOJISIpHAsi Macca, MOJyYeHHe HAaHOMATepHAIIOB, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUAKOCTEH M ra3oB,
KHUJIKHE KPUCTAUIBL, JJIGKTPHUECKHUE CBOWCTBA METAJUIOB, AJIEKTPOJIUTHYECKAs JUCCOIUAIINSA,
rajJbBaHMKa, HIEKTPOHHASI MUKPOCKOTIHSL.

Tleoepagpus: BTaxXHOCTH BO3yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeusa: mnpeoOpa3oBaHUE ABWKCHUH C HCIIOJNB30BAHUEM MEXAaHU3MOB, YUYE€T CyXOro
KHMJIKOTO TPEHUS B TEXHUKE, CTaTHUYECKHE KOHCTPYKUUHM (KPOHIUTEHH, pelieTdyaTble KOHCTPYKIUH),
HCMOJIb30BAaHUE 3aKOHOB COXPAHEHUS MEXAaHUKU B TEXHUKE (TMPOCKON, BOJOMET U APYTHE), ABUraTelb
BHYTPEHHETO CrOpaHus, NapoBas TypOWHA, OBITOBOH XOJIOAWJIBHUK, KOHIHMIIMOHEP, TEXHOJIOTHUU
MOJyYeHHUsST COBPEMEHHBIX MAaTepHUaloB, B TOM YHCJIE HAaHOMAaTepUAIOB, W HAHOTEXHOJIOTHH,
ANEKTPOCTAaTUYECKasl  3alluTa, 3a3eMJICHHE  JJIEKTPONpPHOOPOB, ra3opaspsaHble  JIAMIIBI,
MIOJTYTIPOBOTHUKOBBIE TIPUOOPEI, TalTbBAaHHUKA.

Cooeporcanue obyuenus 6 11 knacce.
Paznien 4. DneKkTpoIMHAMUKA.

Tema 4. MaruutHoe moJe.
B3aumMonieiicTBre MOCTOSIHHBIX MarHWTOB M NPOBOJHUKOB C TOKOM. MaraurtHoe moie. BekTop

14

MarHuTHOM MHAYKIUU. [ [puHIMI Cynepno3niiny MarHuTHBIX MOJe. JINHNA MarHnTHON MHAYKIUH.

MarHuTtHoe 1oJsie MPOBOAHMKA C TOKOM (IIPSIMOTO MPOBOJHHKA, KAaTYUIKH U KPYTOBOT'O BUTKA).
OnbIT Opcrena.

Cuna Amnepa, e€ HalpaBJIeHUE U MOJTYJIb.

Cuna Jlopenua, e€ HampaBieHHE M MOXYJb. [[BHKeHHE 3apsHKEHHOM 4YacTHIBI B OJHOPOIHOM
MarHuTHOM nose. Pabota cuiel Jlopenna.

MarnutHoe nose B Bemectse. PeppoMarHeTuky, rnapa- U J1MaMarHeTUKH.

TexHudeckue yCTpouCTBa U TEXHOJOTMYECKHUE IMPOLECCHI: IPUMEHEHNUE NTOCTOSHHBIX MAarHUTOB,
AJIEKTPOMAarHUTOB, TECTEP-MYJIBTUMETP, FMEKTPOABUraTENb IKOOU, yCKOPUTENIN JIEMEHTAPHBIX YaCTHII.

Jlemoncmpayuu.

KapruHa nuHMH MHIYKIMHM MarHMTHOTO TOJISI TOJOCOBOTO M IOJAKOBOOOPA3HOIO IMOCTOSHHBIX
Mar"uToB.

KaptuHa nuHUIl MarHUTHOW MHAYKIMM IOJIA JUIMHHOTO NPSMOIO IPOBOJHHMKA M 3aMKHYTOI'O



KOJIBLIEBOT'O IIPOBOJHMKA, KATYIIKU C TOKOM.
B3anmopelictBre 1ByX IPOBOJHUKOB C TOKOM.
Cuita Ammiepa.
[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.
HaOnronenue 1BUkKeHUs IyUKa 3J€KTPOHOB B MATHUTHOM I10JIE.
[TpuHIMN neHCTBUSA 3IEKTPOM3MEPUTENILHOIO IPUOOPAa MAarHUTONIEKTPUUECKONH CUCTEMBI.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul, NPAKMUKYM.
HccnenoBanre MarHUTHOTO NOJIS TOCTOSIHHBIX MarHUTOB.
HccnenoBanue cBOMCTB (heppOMarHeTHKOB.
HccenenoBanue 1elCTBUSA IOCTOSSHHOIO MAarHUTA HAa PAMKY C TOKOM.
N3mepenue cuibl AMiepa.
W3y4eHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.
OnpeneneHre MarHUTHOM MHAYKLMU HA OCHOBE U3MEPEHHUs CUIIbl AMIIepa.

Tema 5. DnekTpomMarHuTHasE HHAYKLHUS.

SIBnenue >neKTpoMarHUTHON MHAYKIUH. [loTok BekTopa MarHuTHON MHAYKIMH. DJC HUHIYKIUH.
3aKkoH 31eKTpoMaruuTHOM uHaykiuu ®apazaes. Buxpesoe anekrpudeckoe noine. Toku Dyxo.

O/1C uHAYKIMH B MPOBOJHHUKE, IBMKYIIEMCS B OJTHOPOJHOM MarHUTHOM ITOJIC.

IIpaBuno Jlenna.

NuayktuBHOCTh. KaTylka HHIYKTUBHOCTH B IIETIH TIOCTOSIHHOTO TOKA. SIBJICHHE CaMOWHYKITUH.
O/1C camOUHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KaTYIIKHU C TOKOM.

DNEeKTPOMarHuTHOE MOoJIe.

TexHUYecKHue YCTPONCTBA M TEXHOJOTMYECKHUE TMPOIECCHl: HHAYKIMOHHAS Ie4b, COJICHOW/I,
3aIuTa OT NEKTPU3ALUHU Tell IPU JBUKEHUH B MArHUTHOM T0JIE€ 3eMITH.

Jlemoncmpayuu.

HabGmronenue siBieHust 3I€KTPOMAarHUTHOW UHTYKIIUH.

UccnenoBanue 3aBucumoctu DJIC HHIYKIIMU OT CKOPOCTH U3MEHEHHUSI MAarHUTHOTO TIOTOKA.

IIpaBuno Jlenna.

[Tagenue MarauTa B allOMUHUEBOM (MeqHOMN) TpyOe.

SIBieHre CaMOMHIYKIIUH.

Hccnenosanue 3aBucumocty J/1C caMOMHIYKIIUU OT CKOPOCTH U3MEHEHHSI CUITbI TOKA B IICTIH.

Yuenuueckuii sxcnepumenm, nabopamophuvle pabomsi, NPAKMUKYM.

HccnenoBanue SBIEHUS IEKTPOMArHUTHOM WHIYKITHH.

Ornpezenenne MHAYKIIMA BUXPEBOT'O MarHUTHOTO TOJIA.

WccnenoBanue sSiBIEHUS CAMOUHYKITUU.

Co6opka MoeNn AIEKTPOMArHUTHOTO TeHEpaTopa.

Paznen 5. Konebanus ¥ BOJIHEL

Tema 1. Mexanuueckue KojieOanus.

Konebarenpuasg cucrema. CBoOOIHBIE KOJIEOAHNS.

['apmonnueckue konebanus. KuHemMaTHdeckoe W JAMHAMHYECKOE OIMUCaHUE. DHEPreTHYecKoe
ormucaHue (3aKOH COXpaHCHUS MEXaHMYeCKOW »dHepruw). BBIBOA JIHHAMHYECKOTO  OIHMCAHUS
TApMOHHYCCKHUX KOJICOAHUH M3 MX YHEPTETHUECKOTO M KHHEMATHIECKOTO OIMCAHUS.

Avmmatyga u ¢daza koneOaHuit. CBsA3b aMIUTUTYABl KOJCOAHWM WMCXOTHOM BEIMYHMHBI C
aMIUTATYIaMH KOJIeOaHUH € CKOPOCTH U YCKOPCHHS.

[lepuon u wactora kosneOanwidl. Ilepros MambiX CBOOOAHBIX KOJEOAHUN MaTEeMaTHYECKOTO



MmasTHUKa. [lepuon cBOOOAHBIX KOIeOaHU MPYKUHHOTO MAasSTHUKA.

[Tonsatne o 3aryxamomux KoiebaHusx. BwiHykaeHHble KoneOanus. Pe3zonanc. PezonancHas
KpuBas. BnusHue 3aTyxaHus Ha BUJ PE30HAHCHOW KPUBOW. ABTOKOJICOAHUSI.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOIMYECKHME IPOLIECCHl: METPOHOM, 4Yachl, Kaudenw,
MY3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Jlemoncmpayuu.

3anuck Kojae0aTeIbHOrO ABHKEHHMS.

HaOnroneHne He3aBUCUMOCTH MEPHOA MAJIbIX KOJICOaHUH Ipy3a Ha HUTH OT aMIUIUTYIbI.

HccnenoBanue 3aTyXarolMx KoJIEOAHMH M 3aBUCHUMOCTH IE€pHOJa CBOOOJHBIX KOJEOaHUH OT
COIIPOTHBIICHUS.

HccnenoBanne KojeOaHMI Tpy3a Ha MaCCHBHOM NpYXHHE C I1elblo  (OpMHUPOBAHUS
IIpe/ICTaBICHUI 00 NaealbHON MOJENIN IPYKUHHOIO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTUU IIPU KOJIeOaHUAX rpy3a Ha IPYKHUHE.

VccnenoBaHue BbIHYKICHHBIX KOJI€OaHUH.

HaGnronenue pezoHanca.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul, NPAKMUKYM.

N3mepenue neproaa cBOOOIHBIX KOJIeOaHUI HUTSHOTO U MIPYKUHHOTO MasiTHUKOB.

N3ydeHue 3aK0HOB JBUKEHUS T€Ja B X0/ KoJieOaHUIl Ha yIpyroM IoJBece.

W3ydeHue qBUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue F3HEPTUU B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYAbI 3aTyXaOLUIMX KOJIeOaHUH.

VccnenoBaHue BbIHYKICHHBIX KOJIeOaHUH.

Tema 2. DnekTpoMarHuTHbIE KOJIeOaHUS.

Kone6arenbHplif  koHTYp. CBOOOAHBIE  AJIEKTPOMAarHuUTHbIE KojeOaHMS B  HACAIbHOM
Kose0aTenbHOM KoHType. @opmyna TomcoHa. CBsi3b aMIUIUTYbI 3apsjia KOHAEHCATOPA C aMILTUTYI0M
CHJIBI TOKA B KOJI€0aTeIbHOM KOHTYpE.

3aKOH COXpaHEHMsI SHEPTUU B UACATbHOM KOJe0aTeIbHOM KOHTYpE.

3aryxarolye 3JIeKTPOMarHuTHbIe KoseOaHusl. BbIHyK/I€HHbIE 3J1€KTPOMarHUTHbIE KOJIEOAHHUS.

ITlepemeHHBIN TOK. MOIIHOCTH NEPEMEHHOIO TOKA. AMIUIUTYJHOE M JECHCTBYIOIIEE 3HAUEHUE
CHJIBI TOKA U HANpPsHKEHUS NPHU pa3inyHol popMe 3aBUCUMOCTH IMIEPEMEHHOI0 TOKA OT BPEMEHHU.

CuHycouanbHbIN IEPEMEHHBIN TOK. Pe3uCTOp, KOHAEHCATOp U KaTyllKa WHAYKTUBHOCTH B LIEIU
CHUHYCOMIAJIbHOTO IEPEMEHHOI0 TOKa. Pe30oHaHC TOKOB. Pe30HaHC HanpsKEHITH.

WneanbHblil Tpanchopmatop. [IponsBoacTBo, nepenaya u noTpedIeHUE IEKTPUUECKON IHEPTUH.

OKOJIOTUYECKME PUCKM TpU TMPOM3BOACTBE dJeKTpodHepruu. KynbTypa HCHOnIb30BaHUSA
AJIEKTPOIHEPIHH B MOBCEAHEBHOMN KU3HHU.

TexHuyeckue yCTpOHWCTBA M TEXHOJOTHYECKUE TMPOIECCHI: 3JIEKTPUUYECKHI 3BOHOK, I'€HEepaTop
MIEPEMEHHOT0 TOKa, JIMHUU JJIEKTponepeay.

Jlemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIeOaHMs.

3aBUCUMOCTb YaCTOThI CBOOOTHBIX KOJI€OaHUH OT MHIYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuusuiorpaMMbl 3J1€KTPOMAarHUTHBIX KOJIEOaHHH.

['eHepaTop HE3aTyXaroMMX IEKTPOMATHUTHBIX KOJICOAHUH.

Mosienb 37eKTpOMarHUTHOTO T€HepaTopa.

BbIHyXIeHHBIE CHHYCOMIAJIbHBIE KOJIEOAHNUS.

PesucTop, karynika HHIyKTUBHOCTH U KOHJIEHCATOP B LIEMH IEPEMEHHOTO TOKA.

Pe3onanc npu 1mocnenoBaTelbHOM COEIMHEHUM PE3UCTOPA, KATYyIIKM WHIYKTUBHOCTH U



KOHJIEHCATOpA.

Y CTpoiicTBO M NPUHIMI ACUCTBUS TpaHchopmaTopa.

Mogenb IMHAN 3EKTPOIIepEauH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul, NPAKMUKYM.

N3yuenue tpanchopmaropa.

HccnenoBanye NepeMEeHHOrO TOKA YePe3 MOCIEN0BAaTEIBHO COCIMHEHHBIE KOHEHCATOP, KaTyLIKy

U PE3UCTOP.

Ha6J'IIO,I[eHI/Ie OJICKTPOMAarHuTHOr'0O pE€30HaHcCa.
I/ICCJ'Ie,I[OBaHI/Ie pa6OTBI HUCTOYHHUKOB CBETA B LCIIN IEPEMECHHOI'O TOKA.

Tema 3. MexaHU4YeCKHE U JIEKTPOMArHUTHBIE BOJIHBI.
MexaHuyeckue BOJIHBI, YCIOBHUS MX pacnpocTpaHeHus. [lonepednsle M NPOAOJIBHBIE BOJIHBI.

[lepuoa, ckopocTh pacrnpocTpaHeHus W JauHA BOJHBL. CBOWMCTBA MEXaHUYECKHMX BOJH: OTpaKCHHE,

npenomiieHue, HHTephepeHrs u AUPpakius.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BoicoTa Tona. TemOp 3ByKa.
[ITymoBoOe 3arpsi3HeHHE OKPYKAIOLIEH Cpeibl.
OJEeKTPOMAarHUTHbBIE BOJIHBL. YCJIOBUS M3JIy4E€HHUS DJIEKTPOMAarHUTHBIX BOJIH. B3auMHas

OpHUCHTAlIHA BEKTOPOB — —s - B BHGKTpOMaFHHTHOﬁ BOJIHE.

r »

CBOIICTBa JIEKTPOMAarHUTHBIX BOJH: OTPAXKEHHE, PEIOMIICHHUE, TTOJIAPU3AIHst, HHTep(HEpEeHIUI U

TP PAKITHSL.

[Ikana eKTpOMarHUTHBIX BOJIH. [IpiMEeHEHUE 3I€KTPOMAarHUTHBIX BOJH B TEXHHUKE U OBITY.
IIpuHIMIIBI paInOCBA3HU U TEJIEBUACHUS. Pagronokanus.

DIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOLIEH Cpeabl.

TexHudeckue ycTpoWCTBa M IPAKTUYECKOE NPHUMEHEHME: MYy3bIKaJIbHbIE MHCTPYMEHTHI, pajap,

panuonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neus, yapTpa3ByKkoBas AMArHOCTHKA B TEXHUKE U
MEIUIIVHE.

Jlemoncmpayuu.

OO6pa3oBaHue U pacpoCTpaHEHUE MOTIEPEYHBIX U MPOIO0TBHBIX BOJH.

KoneO:mromeecs Te10 Kak UICTOYHUK 3BYKa.

3aBUCHMOCTH JUTHHBI BOJTHBI OT YaCTOTHI KOJICOAHUH.

Habmroienue oTpaskeHus U NpeIoMIICHUS MEXaHUYECKHX BOJIH.

Ha6mo/ienre nHTep(epeHInn i TUPPAKIMA MEeXaHNIeCKUX BONH. 17

AKyCTHYECKHI1 pe3oHaHC.

CBolicTBa yIbTpa3ByKa U €ro IPUMEHEHHE.

Habmronenue cBsi3u rpOMKOCTH 3BYyKa M BBICOTHI TOHA C AMILTUTY/ION U 9acTOTON KoeOaHuH.
HccenoBanre CBOWMCTB AJICKTPOMArHUTHBIX BOJIH: OTPaKEHHUE, IMPEIOMIICHHE, MOJISIpU3aIus,

nudpakius, MHTephepeHL .

CBCTa.

OGHapyxeHne HHPPAKPACHOTO U YIBTPAPUOIETOBOTO U3ITyICHHI.
Yuenuueckuii sxcnepumenm, nabopamopsie pabomvl, NPAKMUKYM.
W3ydenne nmapamMeTpoB 3ByKOBOW BOJIHEI.

W3ydenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Ontuka.
[IpssMonMHENHOE PACIPOCTPAHEHUE CBETA B OAHOPOAHOU cpene. JIyd cBera. TodeuHbIi HCTOYHHK

OtpakeHne cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne n300pakeHU B IJIOCKOM 3€pKalie.

Cddepuueckue 3epkaia.



[Ipenomnenue cBera. 3aKOHBI MpPEIOMIICHUS cBeTa. AOCONIOTHBIM IMOKa3aTelb IMPETOMIICHHUS.
OTHOocHTENbHBIN TOKa3aTeNb MpenomiieHus. I1ocTOSHCTBO 4acTOThI CBETa M COOTHOLIEHHME JUIMH BOJIH
IIPU N1EPEX0I€ MOHOXPOMATHUECKOIO CBETA YEPE3 IPAaHULly pa3fielia ABYX ONTUYECKUX CPEN.

Xon nyueit B mpusme. [ucnepeus ceera. CoxHBIH coctaB 6enoro csera. Liger.

[TostHOE BHYTpeHHEe oTpakeHHe. 1IpenenbHbIi yroil OoJIHOTO BHYTPEHHErO OTPaKCHHUS.

CoOuparomue u pacceuBaroiiue JUH3bl. ToHKas auH3a. DOKYCHOE pacCTOSIHME M ONTHYECKas
cujla TOHKOM JMH3bl. 3aBHCUMOCTb (DOKYCHOTO PACCTOSHHUS TOHKOM c¢epudyeckod JMH3bI OT €€
TE€OMETPHUH U OTHOCUTEJILHOTO I10KA3aTelsl IPEIOMIICHUS.

dopmysia TOHKOH JIMH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

Xoxn iy4a, HIpOLICAUIETO JIMH3Y IOJ IPOM3BOJBHBIM YIJIOM K €€ IVIABHOW ONTHYECKOW OCH.
[TocTtpoenne mM300pakeHU TOYKM M OTpe3Ka MPSIMOMl B COOMpPAIOIIMX M PACCEMBAIOUIMX JIMH3AaX U UX
CUCTEMAX.

Ontuueckue nmpudopsl. Pasperraromnias cnocoOHOCTh. ['1a3 Kak ONTHYECKask CUCTEMA.

ITpenensl IPUMEHUMOCTH F€OMETPUYECKOM ONTUKH.

BonnoBast ontuka. MuTtepdepenuus cBera. KorepeHTHble HCTOYHMKH. YCJIOBUSL HaOIIOAEHUS
MakCUMyMOB U MHUHMMYMOB B HHTEP(QEPEHIMOHHOW KapTHHE OT JBYX KOTE€PEHTHBIX HMCTOYHHKOB.
ITpuMepsbl KJ1aCCUUECKUX UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cera. Jndpakunonnas pemérka. Y ciioBre HaOIIOAEHUS TJIaBHBIX MAaKCHMYyMOB TIPH
MaICHUY MOHOXPOMATHYECKOTO CBETa Ha U(DPAKIIUOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHUUECKHE YCTPOICTBAa U TEXHOJIOTHYECKUE MPOLECCH: OYKH, JIyIa, IepUCKoI, (oToarnmapar,
MHUKPOCKOII, MPOEKLMOHHBINA aImnapaT, MPOCBETJIIEHUE OINTHKH, BOJOKOHHAs ONTHKA, IU(PPAKLUOHHAs
peueTKa.

Llemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HcenenoBanue npeoMiIeHUs CBETA.

Habmronenne nomHOro BHyTpeHHEro oTpaxeHusi. Mosienb CBETOBOAA.

HccnenoBanue xo/1a CBETOBBIX IMyYKOB U€pe3 MIIOCKONAPAIIENIbHYIO IIJIACTUHY U PU3MY.

UccnenoBanue CBOMCTB N300pakeHUM B JIMH3AX.

Monenu MEKpOCKOIa, TENECKOIIa.

HaGnronenue unrepdepeHnnu ceera.

HaGnronenue 1BeTOB TOHKHMX TUIEHOK.

Habnronenue nugpakuuu cera.

Wzydenne nudpakiimOHHON perIETKH.
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Hab6nronenue nudpakiinoHHOTO CIIEKTpa.

Hab6nronenue aucnepcun cBeTa.

HabGmroteHue nmosipu3anym CBeTa.

HpI/IMeHeHI/Ie MOJIAPOUIOB AJId U3YUCHUA MCXAaHUYCCKHUX HaprDKeHHﬁ.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul, NPAKMUKYM.
W3mepenue nokaszarens IpeIoMIeHUS CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PAcCTOSTHUS OT BEIIeCcTBA (Ha MPUMEPE KUAKUX JTHH3).
H3mepenne poKyCHOTO pacCTOSIHUS PACCEUBAIOIINX JIUH3.

[Tomydenne n300pakeHHs B CHCTEME M3 TUIOCKOTO 3€pKaJia v JIMH3HI.
[TorydeHnne n300pakeHHs B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMMYECKUX CHCTEM.

Hab6nronenue audpakuun, nHTepGEpPEHITMN U TIOJIIPU3AINH CBETA.
W3yueHue nossipu3anuu CBETa, OTPaXEHHOTO OT MIOBEPXHOCTH IUDJIEKTPUKA.



W3ydenne nHTEepPEpEHIINH JIA3ePHOTO U3ITYICHUS HA ABYX IIETSX.

HabGmronenue aucnepcum.

Habmionenue u uccnenoBanue TuppakiruoOHHOTO CIIEKTPA.

N3mepenne 1IMHbI CBETOBOM BOJIHBI.

[Tomrydenue ciekTpa U3JIydyeHus: CBETOIMO0/1a TPU MOMOIIH AU(PPAKIIMOHHON PEIIETKH.

Pazgen 6. OCHOBEI CIICHMAJIbHOM TEOPHH OTHOCHTSIBHOCTH.

['paHunBl TPUMEHUMOCTH KJIACCMYECKOM MexaHuku. [locTymarsl cnenuanbHOM — Teopuu
OTHOCHUTEJIbHOCTH.

[TpocTpancTBeHHO-BpeMeHHOW uHTepBai. lIpeoOpaszoBanusi JlopeHma. YcinoBue MPUYMHHOCTH.
OTHOCUTENBHOCTD OJJHOBPEMEHHOCTU. 3aMeJICHHE BPEMEHH U COKPAILEHUE JUTUHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTHULIBI.

CBs13b MaccChl ¢ PHEPTUEH U UMITYJILCOM PEISTUBUCTCKON YaCTUIIBI. DHEPIHs TTOKOS.

TexHu4eckue yCTpoNuCTBa U TEXHOJIOTMYECKUE MTPOLIECCHI: CITyTHUKOBBIE IPUEMHUKH, YCKOPUTEIN
3apsKEHHBIX YaCTUL.

Yyenuueckuii sxkcnepumenm, nabopamophule pabomsi, NPAKMUKyM.

Onpenenenne HMITYyJIbCa W SHEPTUU PEISTUBUCTCKUX dacTull (mo ¢ororpadusM TPEKOB
3apsUKEHHBIX YaCTHIl B MATHUTHOM TIOJIE).

Paznen /. KBantoBas dusuka.

Tema 1. KopnyckyisipHO-BOJIHOBOI JTyasiu3M.

PaBHOBecHOE TemiioBOe u3NydeHHE (M3JIydeHHE aOCOIIOTHO YEPHOrO Tena). 3aKOH CMEHICHUs
Buna. ['unioresa I1nanka o kBaHTax.

@DOTOHBL. DHEPrUs U UMITYJIbC (POTOHA.

®otoapdexr. Onbitel A.I'. CronmeroBa. 3akoHbl (oTodddexra. YpaBHeHHe DWHIITEHHA A
doroapdexra. «Kpacnas rpannna» Gorosddexra.

JaBnenue cBeta (B 4aCTHOCTH, JaBJICHUE CBETa Ha a0COJIFOTHO TOTJIOMIAONIYI0 M aOCOJIOTHO
oTpaxaroiyto nosepxHocts). OnbiTel [1.H. Jlebenena.

BonnoBeie cBoiicTBa yactuil. Bomubr ge bpoitnsa. [[nuna BomHbl e bpoiins u pasmepsl obnactu
JIOKaJTU3alMK ABUXKYIIeHcs dyacTulibl. KopmyCkymsipHO-BOTHOBOM ayanu3M. [udpakius >7eKTpoHOB Ha
KpHUCTaJIIax.

Criernduka n3mepenuit B Mukpomupe. CooTHomeHus HeompenenénHoctei ['elizendepra.

TexHuueckue yCTpocTBa M TEXHOJIOTMYECKME MPOLECCHl: CHEKTPOMETp, (HOTORNIEMEHT,
($oToaTUMK, TYHHEJIBHBI MUKPOCKOII, COJTHEYHAs OaTapes, CBETOAUOI.

Llemoncmpayuu.

®doTor(hdeKT Ha yCTAaHOBKE C IIMHKOBOU TJIACTHHOM.

HccnenoBanue 3aKk0HOB BHELTHETO (oToddeKTa.

HccnenoBanue 3aBUCMMOCTH COTIPOTUBIIEHUS TIOTYTIPOBOIHUKOB OT OCBEIIEHHOCTH.

CBeTOoauoOI.

Conneunas Gatapest.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul, NPAKMUKYM.

HccnenoBanue portope3ucropa.

N3mepenue nocrosiHHoM [1nanka Ha ocHOBe uccieaoBanus Gpotospdexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Yepe3 CBETOAMOJ OT HAMPSKEHHUSI.

123.7.4.2. Tema 2. ®usuka atoma.

OMBITHI 110 UCCIIEIOBAHUIO CTpOoeHUs aroma. [ imanerapuas moaens atoma Pesepdopaa.

[Toctynatel bopa. M3nydenune m moriomenne (HOTOHOB MPU MEPEXOAE aroMa C OJHOTO YPOBHS
SHEPTUU HA JPYTOM.



Bune! ciektpoB. CnekTp ypoBHEN SHEPIUHM aTOMa BOJOPO/aA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3TydeHue ceera. Jlazep.

TexHnyeckue yCcTponCTBa U TEXHOJIOIMUYECKUE MPOLIECCHI: CIIEKTPAIbHBINA aHAIU3 (CIIEKTPOCKOI),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu.

Mopenb onbiTa Pezepdopaa.

HabGnronenne nuHeHvaThix CIIEKTPOB.

VY CTpoICTBO U ACHCTBHE CUETYMKA HOHU3UPYIOLIMX YACTHULL.

Onpenenenue JUIMHBI BOJIHBI J1A3€PHOTO U3ITYUYCHHUS.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul, NPAKMUKYM.

HabGnronenue nuneiyaToro crexkrpa.

HccnenoBaHue CIEKTpa pa3peXEeHHOrO0 aTOMAapHOTO BOJOPOAA U H3MEPEHHME IOCTOSHHOMN
Pun6epra.

Tema 3. ®u3nka aTOMHOTO S]Ipa U 3J€MEHTapHBIX YACTHLI.

Hyknonnas mozens siipa ['eiizen6epra—lBanenko. 3apsan supa. MaccoBoe uucio siipa. M3oromnsl.

PagnoakTuBHOCT. Ausbda-pacnaa. DNEKTPOHHBIH W TO3UTPOHHBIN Oera-pacman. [‘amma-
U3JIyYEHHUE.

3aKOH  paJUOaKTMBHOrO pacnaaa. PanuoakTtuBHble u30TOnBl B npupoae. CBoiicTBa
MOHM3HPYIOUIETO M3ITydeHHs. BiusHMe paguoakTUBHOCTH Ha JKUBBIE OpraHu3Mbl. EcTecTBeHHBIN (oH
n3nydenus. Jlosumerpus.

OHeprus CBsI3U HYKJIOHOB B sape. SnepHble cuiibl. [ledext maccsl sapa.

SAnepuble peakuuu. [lenenue u cunte3 saep. SnepHsie peaktopsl. [IpoGiiemsbl yrpaBisieMoro
TEPMOSAIEPHOTO CUHTE3a. DKOJIOTMUECKUE aCIIEKThI Pa3BUTHUSA SAEPHON SHEPIE€THKH.

MeToapl perucTpaluy U UCCIEA0BAHNS SJIEMEHTAPHBIX YaCTHLI.

@yHIaMEHTAIbHbIE B3aUMOJEHCTBUA. bapuoHbl, Me30HBI M JenToHbl. IIpencraBineHue o
CrannaptHoit monenu. KBapk-riirooHHast MOJIENb aIpOHOB.

®usuka 3a npeaenamu CtanaapTHoi Mojenu. TéMHas MaTepust U TEMHas SHEPTUSl.

EnuncTBO m3nueckoil KapTUHBI MUpa.

TexHu4eckue yCTponCcTBa U TEXHOJIOTUYECKHE MPOLECCHI: T03UMETP, Kamepa BuiibcoHa, ssaepHsIi
peaKkTop, TepMOSICPHBINA PeaKkTop, aTOMHasi 60M0Oa, MArHUTHO-PE30HAHCHAsE TOMOTpadus.

Yuenuueckuii sxcnepumenm, nabopamopmsvie padomul, NPAKMUKYM.

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

HccnenoBanue paguoakTUBHOTO (pOHA € MCTIOJIb30BaHHEM no3nMeTpa.2 0

W3yuenue norioieHus 0eTa-4yacTull aTlOMUHHEM.

Pasznen 8. DiieMeHTHI ACTPOHOMUHU M ACTPODUZUKH.
OTtanbl pa3BUTHS acTPOHOMHUHU. l[IpHWKIagHOE W MHPOBO33PEHUECKOE 3HAUYECHHE aCTPOHOMHUMU.

[IpuMeHUMOCTh 3aKOHOB (DU3HUKH TSI OOBSICHEHUS IPUPOJIBI KOCMUYECKHUX O0OBEKTOB.

Meroasl  acTpoHOMHYECKHX  uccienoBaHuil.  COBpEMEHHbIE  ONTHYECKUE  TEJIECKOIIBI,
paZMOTENeCKOIbI, BHEATMOC(EepHast aCTPOHOMHUS.

Bun 3Bé3anoro Heba. Co3Be3aus, spKkue 3BE3bI, MIIAHETHI, UX BUTUMOE JBUKCHHE.

ConHeuHas cucTeMa.

Counniie. ConHeyHas akTUBHOCTh. ctouHuk sHepruu CoJiHIa U 3BE3/I.

3BE3/1bI, UX OCHOBHBIE XapaKTEpUCTUKHU. [[marpamMma «CHEKTpalbHBIM KJIACC — CBETHUMOCTBH).
3BE3abI TJIABHOM IIOCJIENOBATEILHOCTH. 3aBHUCUMOCTH «Macca — CBETHUMOCTB» IJIS 3BE3I IVIaBHOU
nocueaoBarebHOCTH. BHyTpeHHee cTpoeHue 3BE311. COBpeMEHHBIE MPEICTABICHUS O MPOUCXOKICHUU U
spoatonuu CoJIHIIA M 3BE3/1. DTallbl JKU3HH 3BE3]I.



Mnrneunsiii Iyt — nama [amaktuka. Ilonoxxkenne u aBmwxenue Conxua B [anmaktuke. Tumsl
rajiakTuk. Paguoranaktuky U kBazapsl. UEpHBIE ABIPHI B sIpax rajJaKkTHK.

Bcenennas. Pacmmmpenune Beenennoit. 3akon Xa06na. Pa3beranue ramaktuk. Teopus Bombmioro
B3pbIBA. PEIMKTOBOE H3ITydYeHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnsie npo0ieMbl aCTpPOHOMUH.

Yuenuueckue nabnrooenus.

HaOnronenuss 3BE31HOrO Heba HEBOOPYKEHHBIM IJIa30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
IPUIIOKEHUN JUIsL ONpENeNICHUs] IOJIOKEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO [JaTy: OCHOBHbBIE
co3Be3ausi CeBepHOro MolyIapus 1 sipkue 3BE3/bI.

Habmonenus B teneckon JIyHsl, I1aHET, TYMaHHOCTEN U 3BE3/IHBIX CKOIUIEHUH.

DuU3HYECKUN TPAKTUKYM.

CrocoObl  M3MepeHus: (PU3NYECKUX BEIMYMH C HCIOJIb30BAHHEM AaHAIOTOBBIX M HU(POBBIX
W3MEPHUTEIIbHBIX TPHOOPOB M KOMIIBIOTEPHBIX JAaTYMKOBBIX CHCTEM. AOCOIIOTHBIE M OTHOCHUTEIbHBIC
MOTPEITHOCTH U3MEpeHUH (pU3ndecKux BearudrH. OLIEHKa ITPaHuUIl TOTPEITHOCTEH.

[IpoBeneHNE KOCBEHHBIX HW3MEPCHHM, HWCCICAOBAHMI 3aBUCHUMOCTEH (DU3HUYECKUX BEIMYMH,
MPOBEPKA TMPEIJIOKCHHBIX THUIOTe3 (BBIOOp M3 paboOT, ONHMCAHHBIX B TEMATHYECKUX pasjeliax
«YUEeHUUYECKHI IKCIIEPUMEHT, JTa0OPaTOPHBIE pa0OTHI, TPAKTUKYM)).

O0006111aK011I€€ TOBTOPEHHE.

OO0o01IeHre W CHCTeMaTH3alus COACpX aHHS pas3ienoB Kypca «MexaHukay, «MoekyspHas

¢u3nka U TEPMOIAMHAMUKAY», «IEeKTpoAuHaMuKkay, «KoneGaHus u BOMHBDY, «OCHOBBI CHEIHATHHON
TEOPUH OTHOCUTEIBHOCTUY, «KBaHTOBas pU3uKay, «DIEMEHThl ACTPOHOMHUH U aCTPO(OU3UKIY.

Ponp (u3nku M acTpoHOMUM B HSKOHOMHUYECKOW, TEXHOJOTHYECKOM, COLMAIbHON M 3TUYECKON
cdepax esTeIbHOCTH YellOBeKa, Pojib U MECTO (PM3UKU U aCTPOHOMUHU B COBPEMEHHOW HAayyHON KapTHHE
MHpa, 3HaYEHUE ONHUCATEIbHON, CHCTEMAaTU3UPYIOLIeH, 0ObICHUTEIBHON U MPOrHOCTUYECKON (YHKUIUMH
¢usnueckoil Teopuu, poib (uMueckod Teopud B (HOPMHUPOBAHUM TNPEACTABICHUN O (PU3NUYECKOU
KapTUHE MHpa, MECTO (PU3UYECKON KapTHHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPECTABICHUN O TPUPO/IE.

Mesicnpeomemmvie cessu.

N3yuenne kypca ¢usuku yriyOnéHHoro ypoBHs B 11 kmacce ocymiecTBisieTcs € Y4ETOM
COJIep KaTENIbHBIX MEXIIPEIMETHBIX CBA3€H ¢ KypcamMu MaTeMaTUKH, OMOJIOTWH, XUMHUH, reorpadpuu u
TEXHOJIOTUH.

Mesicnpeomemuvie nonAmus, ceéa3anuvie ¢ U3ydeHuem Memooos Ha)zﬂ;lI'HOZO NO3HAHUA.: SIBICHUE,
Hay4yHbIl (akT, rumnore3a, (QuU3MUEcKas BEIMYMHA, 3aKOH, Teopus, HaOII0/eHUe, SKCIEPUMEHT,
MOJIETTUPOBAaHUE, MOJIENb, U3MEPEHHE, MOTPEIIHOCTH U3MEPEHHH, H3MepUTeIbHbIe PUOOPHI, LUdpoBast
nmabopaTtopus.

Mamemamuxka: Penienue cucteMsl ypaBHeHUN. Tpuronomerpuyeckue GyHKIUU: CUHYC, KOCUHYC,
TaQHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. BEKTOpPHI M UX MPOEKIUH Ha OCHU
KOOpJMHAT, CIIO)KeHHEe BeKTopoB. IlpousBoguble sneMeHTapHbIX GyHKIMA. [lpuznaku mnomobus
TPEYTOJILHUKOB, ONpeeeHNE TUIOIAAN TUIOCKUX (GUTyp U 00bEMa Tel.

buonoeusn: snextpudeckue s[BIEHHUS B KMBOM Npupoje, KosedaTelabHble IBHXKEHHUS B KUBOU
IIPUPOJIE, IKOJOTUYECKUE PUCKU IIPU IPOU3BOJICTBE JJIEKTPOIHEPTHH, HIEKTPOMArHUTHOE 3arpsi3HEHUE
OKpy’Karollled cpeabl, yJIbTpa3ByKOBash IUArHOCTHKAa B MEJIWLIMHE, ONTUYECKUE SBJIEHUS B IKUBOU
MIPUPOJIE.

Xumus: CTPOEHUE aTOMOB M MOJIEKYJ, KpUCTaNIM4ecKas CTPYKTypa TBEPIBIX TEJ, MEXaHU3MBI
00pa3oBaHMs KPUCTATUIMYECKON PEIIETKH, CIICKTPAIbHBINA aHAJTU3.

l'eoepaghus: wmarHuTHBIE TONIOCa 3€MIIM, 3aI€KM MArHUTHBIX pyl, (QOTOChEMKA 3eMHOM



MOBEPXHOCTH, ceiicmorpad.

Texnonoeus: MpUMEHEHUE TIOCTOSIHHBIX MAarHUTOB, AJIEKTPOMArHUTOB, JEKTPOABUTATETH SKOOH,
reHepaTop MEPEMEHHOI0 TOKA, MHAYKLUOHHAS NI€4b, JIMHUU 3JIEKTPOIepeiad, JIEKTPOIBUraTellb, paaap,
panuonpuéMHUK, TEJIeBU30p, aHTeHHa, TenedoHn, CBY-neub, ynbTpa3ByKoBas AMArHOCTHKA B TEXHHKE,
MIPOEKIIMOHHBINA anmnapar, BOJIOKOHHAsI ONTUKA, COJTHEUHasl Oarapesi, CIIyTHUKOBbIC MPUEMHUKH, siepHast
SHEPreTHUKa U KOJIOTMYECKUE aCIIEKThI €€ pa3BUTHUA.

Ilnanupyemvie pesyrbmamusl OCBOEHHUS MPOrpaMMbl MO (PU3MKE HAa ypPOBHE CpPEIHEro OOIIETo
oOpa3zoBaHHs

OcBoenne yueOHoro mpenmera «®dusmka» Ha ypoBHE cpeaHero oOmero o0Opa3zoBaHUs
(yrmyOGuieHHBIH YPOBEHB) JTOKHO 00€CHeUUTh JOCTHXKEHHE CIEAYIOMINX TMYHOCTHBIX, METAIPEAMETHBIX
U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMdHOCTHBIE pE3yJbTaThl OCBOCHHUs ydeOHoro mnpeamera «Du3uKa» HODKHBI OTPaXKaTh
TOTOBHOCTB U CITIOCOOHOCTH 00YYaIOIIUXCSI PYKOBOJICTBOBATHCS C(POPMUPOBAHHOM BHYTPEHHEH MO3UITUEH
JUYHOCTH, CHUCTEeMOH  I[IEHHOCTHBIX  OpHEHTAIMi, TO3UTUBHBIX  BHYTPEHHUX  yOeXIEeHUH,
COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSM POCCHUHCKOro OOIIecTBa, PACIIUPEHUE KUZHEHHOTO
ONbITa U ONBITA JIEATEIBHOCTU B IMPOIECCE pEeaJu3allii OCHOBHBIX HAIpPABJICHUI BOCHUTATEIbHOU
NEeSATEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa)x1aHCKOTO BOCIIUTAHUS:

* c(hOpPMUPOBAHHOCTh T'PAXKJAHCKOM TO3MIMM O0O0ydYarolmerocs Kak aKTHUBHOIO U
OTBETCTBEHHOI'O 4JIEHA POCCUMCKOr0 00IECTBa;

* TMPUHATHE TPATUIUOHHBIX OOIECYEIOBEUECKMX TYMAHHUCTUUYECKHX U JEMOKPATHUYECKUX
IIEHHOCTEM;

* TOTOBHOCTh BECTH COBMECTHYIO ACSITENBHOCTh B HHTEpEcax TIPakIaHCKOro OOILecTBa,
y4acTBOBAaTh B CAMOYIPABIICHUH B IIKOJIE U JETCKO-FOHOIIECKUX OPraHU3alUsX;

* yYMEHHE B3aUMOJIEUCTBOBaTh C COLUAIBHBIMM MHCTHUTYTaMH B COOTBETCTBHM C HX
(GYyHKIMSIMU U Ha3HAYEHUEM;

* TOTOBHOCTb K TYMaHUTApPHOU M BOJIOHTEPCKOM ESITEIBHOCTH;

2) MaTpUOTHYECKOTO BOCITUTAHHMS:

*  c(hOpPMUPOBAHHOCTh POCCUMCKON IpaXkAaHCKOW MACHTUYHOCTHU, TaTPUOTHU3MA;

* IIEHHOCTHO€ OTHOUIIEHHE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTHUKEHUSIM POCCHICKUX
y4€HBIX B 007acTH (PU3UKU U TEXHUKE;

3) TyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

*  c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO no%gnemm;

* CHOCOOHOCTH OLIEHWBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIC B JIEATEILHOCTH YUYEHOTO;

* OCO3HaHHWE JIMYHOTO BKJa/ia B IOCTPOEHHE YCTONUYHUBOIO Oy IyIIEero;

4) 3CTETUYECKOTO BOCTIUTAHUS:

* DCTETUYECKOE OTHOLIEHHE K MUPY, BKIIFOUasi 3CTETUKY HAyYHOTO TBOPUYECTBA, MPUCYIIETO
buznyecKoil HayKe;

5) Tpy10BOTO BOCIIUTAHUSI:

* WHTEpEC K pasnuyHbiM cdepaM MNpoPecCHOHATBHON NEeATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DM3MKOW M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOp Oymyriei
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

* TOTOBHOCTH M CIIOCOOHOCTH K 00pa3OBaHHIO M CaMOOOpa3OBaHHIO B 00yacTu (HU3UKH Ha
MPOTSIKEHUU BCEU JKU3HU,

6) 9KOJIOrMYECKOTr0 BOCTIUTAHUS:

*  c(hOPMHUPOBAHHOCTh JKOJIOTHUECKON KyJIbTYphl, OCO3HAHHWE TJIO0AIBHOTO Xapakrepa



HKOJIOTHUECKUX MPOOIIEM;

IJIAHUPOBAHUE U OCYILECTBIICHHE ICHCTBUM B OKPYXKAIOLICH Cpele Ha OCHOBE 3HAHMS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

Pacmimpenue omnblTa JI€ATEIBHOCTH  3KOJIOTMYECKOM HAINPaBICHHOCTM HAa OCHOBE
UMeoIUXcs 3HaHui 1o pusuke;

7) LHECHHOCTH HAYYHOI'O ITO3HAHU:

c(OpMUPOBAHHOCTh ~ MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHA (HU3HUECKON HAYKH;

OCO3HAaHHE IIEHHOCTU HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B MpOIecCe M3YUEHUS (PUIUKU
OCYILECTBIISATh MPOEKTHYI0 M HCCIEA0BATENBCKYIO JIEATEbHOCTh HHAMBUAYaJIbHO U B
rpyIe.

B nmponecce AOCTUIKCHHA JIMYHOCTHBIX PE3YJILTATOB OCBOCHHA IIPOrpaMMBI 110 (I)I/ISI/IKC JJIsA

YpOBHSL CpeAHero ooOmero o0pa3oBaHHs Yy OOYYaIOUIMXCS COBEPIIEHCTBYETCS AMOYUOHANbHbIU

uHmesniexm, MpeAnonaralouii chopMUPOBaHHOCTD:

CaMOCO3HAHHs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh ITOHMMATh CBOE AMOIMOHAIEHOE COCTOSHUE,
BUJICTh HANIPABJICHUS Pa3BUTHsI COOCTBEHHOW SMOILMOHAIBHOM Cephl, ObITh YBEPECHHBIM B
cebe;

CaMOpPETYJIMPOBAHMS, BKJIFOYAIOIIETO CaMOKOHTPOJTb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTH 3a CBOE IOBEJCHHE, CIIOCOOHOCTh aIaliTUPOBATHCS K 3MOIIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlUH, BKIIOYAIONICH CTpPeMJICHHWE K JOCTHIKCHHWIO IIETH U YCIEeXY,
ONTUMU3M, UHUIIUATUBHOCTh, YMCHHE JICHCTBOBATh, HCXOJISl U3 CBOMX BO3MOXKHOCTEH;
SMIIATUH, BKIFOYAIOIICH CIIOCOOHOCTh MOHMMATh 3MOIMOHAILHOE COCTOSIHUE JPYTHX,
YUYUTHIBATH €ro MpHU OCYIIECTBICHUU OOIIEHUS, CIHOCOOHOCTh K COYYBCTBUIO H
COTIEPEKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JAPYTHMHU
JIFOJIbMU, 3a00TUTHCSI, IPOSIBIIATH HHTEPEC U pa3periath KOHMOIUKTHL.

MeranpeameTHbie pe3yJbTaThl OCBOCHHS MPOTPaMMBI CPETHEro OOIIero oOpa3oBaHUS JOJKHBI

OTpaXkaTh:

OBnaseHre yHUBEPCATbHBIMU TTO3HABATEbHBIMU JICHCTBUSMU:
1) 6Ga30BbIC TOTHYECKUE ICHCTBHS:

CaMOCTOSITENIbHO (OPMYJIUPOBaTh M aKTyaJM3UpOBaTh MpoOJIeMy, paccMaTpuBaTh e
BCECTOPOHHE; 23

OIPEAEIIATh LENH JEATEIBHOCTH, 331aBaTh IapaMeTPbl U KPUTEPUH UX JTOCTHXKECHHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMAaTPUBAEMbBIX (PU3NYECKUX SBIICHUSX;
pa3palaThIBaTh IJIaH pelIeHusl MpoOIeMbl ¢ YUETOM aHaIN3a UMEIOIIUXCS MaTepHaIbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTENBbHOCTb, OLIEHUBATh COOTBETCTBHE pE3YJbTATOB IIEIISM,
OLICHUBATh PUCKU IOCIEACTBUN JEATEIBHOCTH;

KOOPJIMHUPOBAaTh W BBINOJHATH pabOTy B YCJIOBUSAX pEabHOrO, BUPTYaJbHOTO H
KOMOWHHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTMBHOE MBIIUICHUE MPU PEIIEHUH KU3HEHHBIX POOIeM.

2) 6a30BBIE MCCIIEIOBATEIBCKUE ICHCTBHS:

BIIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMU TOHATUSIMH W METOJaMH (PU3HIECCKOU
HayKU;

BJIQZICTh HaBBIKAMHM y4e€OHO-MCCIIEIOBATEILCKON M TMPOEKTHOW NIEATEILHOCTH B 00JacTH
(bu3HKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIEHOMY TTOUCKY METOJIOB PEIICHUS



3a/1a4 PU3NYECKOTO COACPIKAHUS, TPUMEHEHHUIO PAa3TUYHBIX METOJIOB TIO3HAHHUS,

BIIQJICTh BUJAMH JACSITEIHLHOCTU IO TOJTYYCHHIO HOBOTO 3HAHUS, €r0 HWHTEPIpETalluy,
peoOpa3oBaHUI0 U MPUMEHEHUIO B Pa3lIUYHBIX yUYEOHBIX CUTYyalHsiX, B TOM YHUCIE TPH
CO3aHUH YYEOHBIX MPOCKTOB B 00JIACTH (PU3UKH;

BBISIBIISITh  TIPUYMHHO-CJICJICTBEHHBIC CBSI3M W aKTyaJM3UpOBaTh 3a/lady, BBIJIBHTATh
THIOTe3y €€ PelICHUs, HaXOAUTh apryMEHTHI IS JIOKa3aTeNbCTBA CBOMX YTBEPIKICHHIH,
3aJ1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJTM3UPOBAThH MOJTyUYCHHBIE B XOJIC PEIICHHS 3a/1a41 PE3YJIbTaThl, KPHTUYECKH OIICHUBATh
UX JOCTOBEPHOCTb, IPOTHO3HUPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTH U GOPMYIMPOBATH COOCTBEHHBIC 3a/1a4l B 00pa30BaTEIbLHON NEATEIHHOCTH, B TOM
YHCIie TIPU U3YYCHUU (DU3HKHY;

JIaBaTh OLIEHKY HOBBIM CUTYAIIUsIM, OLICHUBATh TPHUOOPETEHHBIN OIIBIT;

YMETh MMEPEHOCUTH 3HAHUS 10 (PU3UKE B IPAKTHUECKYIO 00IaCTh KU3HEIEATCIILHOCTH,
YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJIMETHBIX 001acTeil;

BBIJIBUTATh HOBBIC UJICH, PE/JIaraTh OPUTHHAIBHBIC MTOIXObI H PEILICHHS,

CTaBHUTb POOJIEMBI U 33]]aUH, TOMYCKAIIINE alIbTCPHATUBHBIC PCIICHHUS.

3) pabora ¢ uHpOpMaLUEii:

BJIAJICTh HaBBIKAMH IOJNy4eHUS WH(pOpMAHK (PU3UIECKOTO COJEPKAHUA M3 MCTOYHHKOB
Pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYLIECTBIISITH IIOMCK, aHajiu3, CHUCTEMAaTH3aLUI0 U
MHTEpIpEeTannio NHPOPMALIUU PA3TIMYHBIX BUIOB U ()OPM IMPEICTABICHHS,

OLIEHUBATh JIOCTOBEPHOCTHh MH(OPMAIIHH;

UCIOJIb30BaTh CPEACTBA HH(POPMALMOHHBIX M KOMMYHMKALIMOHHBIX TEXHOJIOTUH B
pELICHUH KOTHUTHBHBIX, KOMMYHMKATUBHBIX M OPraHW3aLMOHHBIX 33/1a4 C COOJIIOJJCHUEM
TpeOOBaHUN DSPrOHOMHUKH, TEXHMKHM O€30MaCHOCTH, THTUEHBI, pecypcocOepexeHus,
IPaBOBBIX U AITUYECKHX HOPM, HOPM HH(POPMAIIMOHHOHN 0€30MacHOCTH;

co3/aBaTh TEKCTbl (DPU3MUECKOrO COJIEPXKAHHUS B pa3IMyHbIX (¢opMaTax ¢ y4ETOM
Ha3HayeHWs: MH(pOpMalMM U 1EJeBOM ayAuTOpuu, BbBIOMpas ONTHUMAJbHYI (GopMy
IPEJICTaBICHUS U BU3YyaJIU3aliu.

OBJ'Ia)IGHI/Ie YHUBECPCATbHBIMU KOMMYHUKATHBHBIMU }leI\/'ICTBI/IHMI/Il

1) oGuienwue:

OCYIIECTBIIATH OOIIEHUE HA YPOKaxX (PU3MKH U BO BHE-YPOUHOU JIEATEIHLHOCTH,
pacrio3HaBaTh MPEAINOChITKA KOH(DIMKTHBIX CUTYAIM U CMATYATh KOHMDIUKTHI;
pa3BEPHYTO W JIOTUYHO W3JaraTb CBOK TOYKY 3PEHHUS C IICIIONIb30BAaHHEM S3BIKOBBIX
CPENCTB.

2) COBMECTHAs JIEATCIIbHOCTE:

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBa KOMaHAHON U UHIUBUYaTbHOU paOOTHI;
BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JECUCTBUU C Y4ETOM OOLIMX HMHTEPECOB, U
BO3MOXKHOCTEH KakJI0T0 4JieHa KOJUIEKTHBA;

OPUHUMATh LEIH COBMECTHOM JEATeNbHOCTH, OpraHU30BBIBATh M KOOPAMHUPOBATH
JecTBUS 10 €€ TOCTUIKEHUIO: COCTABIIATH IJIaH ACUCTBUH, paclpeAensTh PO ¢ y4ETOM
MHEHHUH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboThI;

OLIEHUBATh KaYeCTBO CBOETO BKJIAAA M KaKIOr0 YYaCTHUKA KOMaH/bI B OOIIMNA pe3ysbTaT
1o pa3zpaboTaHHBIM KPUTEPHUSIM;

npeajiaratb HOBBIC IMPOCKTBI, OLCHUBATHL HUIACHU C IMO3MIIMW HOBHWU3HBI, OPUI'MHAJIBHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

OCYHIECTBIISITh IO3UTHBHOE CTPAaTErMUECKOe TOBEIECHHUE B PA3IUYHBIX CUTYalMsX,
MMPOSABJIATE TBOPUYCCTBO U 13006pa>1<eH1/1e, OBITE HMHHUIIUAaTHUBHBIM.



OBnajieHre YHUBEPCATBHBIMU PETYISTUBHBIMH JIEHCTBUSMHU:

1) camoopranuzanus:

*  CaMOCTOSITENILHO OCYIICCTBIISATH IMMO3HABATEIBHYIO ACSITEILHOCTh B O0JACTH (DM3WKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTAaBUTh U ()OPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;

*  CaMOCTOSITENIbHO COCTABJIATH IJIaH PEHICHUS Pacu€THBIX M KAuyeCTBEHHBIX 3ajay, IUIaH
BBIMIOJTHEHHS] MPAKTUYECKOM paboThl ¢ Y4ETOM HUMEIOUIMXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANOYTEHUI;

* JaBaTh OLEHKY HOBBIM CUTYaIUsIM;

*  pacuuUpsTh paMK{ y4eOHOIo MpeaIMeTa Ha OCHOBE JTUMYHBIX MIPEANOYTECHUH;

e JenaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
peleHue;

¢ OLEHHUBATh NPUOOPETEHHBIN OIBIT;

* CcnocoOcTBOBaTh (POPMHUPOBAHUIO H TPOSBICHHUIO OHPYyAWIHA B o0mactd (Qu3uKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHD.

2) CaMOKOHTPOJIb:

* JaBaTh OIEHKY HOBBIM CHUTYyallUsIM, BHOCHUTh KOPPEKTUBBHI B JI€ATEIbHOCTh, OLEHUBATH
COOTBETCTBHUE PE3YJIbTATOB IIEIISM;

e BJIQJICTh HABBIKAMH TIO3HABATEIHLHON PEQIICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JACHUCTBUMI
Y MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIHTATOB M OCHOBAHUI;

*  UCIOJB30BaTh MPUEMBI pe()JICKCUU JIJIsl OLICHKH CUTYAaIlHH, BEIOOpA BEPHOTO PEIICHUS;

e yMETb OIICHUBATh PUCKH U CBOEBPEMEHHO IMPUHUMATD PEIICHUS M0 UX CHUKEHUIO;

* NPUHUMATH MOTHBBI U QPTYMEHTHI IPYTHX MIPHU aHAIHU3E Pe3yIbTaTOB JACSTEIbHOCTH.

« 3) npunsTHe ceds U IPYyrux:

* TPUHUMATH ceOsl, MOHMUMAsi CBOU HEJOCTATKU U JIOCTOMHCTBA;

* TPUHUMATH MOTHBBI U QPTYMEHTHI JPYTHX MIPU aHAIHU3E PE3yIbTaTOB ACSITETbHOCTH;

* MpHU3HABaTh CBOE MPABO M MPABO APYTUX HA ONTHOKH.

IIpeomemnvie pezynomamsi OCBOEHMsI Mporpammbl o ¢usuke. B mporecce usyueHus kypca
Kypca ¢u3uku yrirydiaenHoro yposHs B 10 kiacce y4eHUK HaydUTCS:

MOHUMATh POJIb (PU3UKU B IKOHOMHUUYECKOU, TEXHOJIOTHYECKOM, DKOJIOTHUECKOU, COIMAIbHON U
ATUYECKON cdepax MesTeNbHOCTH YelOBEKa, pOoJib M MECTO ()M3MKU B COBPEMEHHOW HaydHOU KapTHHE
MHUpa, 3HAYEHHUE OMUCATENHHOM, CHCTeMaTU3UPYIOIIeH, 0OBICHUTENBHON U MPOTHOCTUYECKOW (DYHKITHIMA
(bu3MUeCKOil TEOPUU — MEXaHUKHU, MOJIEKYJISIPHON (DU3UKU U TEPMOJIUHAMUKHU, POJIb PUINIECKON TEOPHUH
B (hOpMHpOBaAHUH MPEACTABICHUHN O (U3UUECKOIN KapTHHE MUPA; 25

pa3ianyaTh yCIOBUS TMPUMEHUMOCTH MoOjeNell (QU3NYecCKuX Teld U MPOLEeCCOB (SIBICHUN):
MHEepLMaJbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPIOE TENO0, MaTepuajabHas TOYKA, PaBHOYCKOPEHHOE
JBIDKEHHE, CBOOOAHOE TaJeHUe, aOCOMIOTHO yIpyras jaedopMaiiusi, aOCOMOTHO YIPyroe u abCOMIOTHO
HEYIPYroe CTOJIKHOBEHHS, MOJICTH Tra3a, >KHIAKOCTH U TBEPAOTO (KPUCTALTUYECKOTO) Tela, WaeaTbHbII
ra3, TOYEUHBIH 3aps]], OAHOPOJIHOE HNEKTPUUECKOE TTOJIE;

pa3iauyuath yclIoBUS (TpaHUIlBl, 00JIACTH) MPUMEHHMMOCTH (U3MUECKUX 3aKOHOB, TOHHUMATh
BceoOImit XxapakTep GyHIaMEHTaIbHBIX 3aKOHOB U OTPAaHUYEHHOCTh UCIIOJIb30BAHMSI YACTHBIX 3aKOHOB;

AQHAIM3UPOBATh W OOBSACHATH MEXaHHMYECKHE TMPOIECCHl U SBICHUS, HCIOIB3YysS OCHOBHBIE
MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCHUTEIBHOCTh MEXAaHUYECKOTO TBUIKEHUS, GOPMYIIbI KHHEMATUKU
PaBHOYCKOPEHHOTO JBIDKEHHUS, TpeoOpa3oBaHus [‘amuies i1 CKOPOCTH W TIEPEMEIICHHUS, 3aKOHBI
HproToHa, MPUHIIMIT OTHOCUTENHLHOCTH ['anmuiesi, 3aKOH BCEMHUPHOTO TSATOTECHHS, 3aKOHBI COXPaHECHHS
UMITyJIbCa U MEXaHHYECKOW 3HEPTuu, CBA3b PabOThl CHIIBI C U3MEHEHHEM MEXaHHYeCKOW HSHEepruw,
YCIIOBUSI PaBHOBECHUsI TBEPIOTO Teja), IPU ATOM HCHOJIb30BaTh MAaT€MaTHYECKOE BBIPAXKEHHE 3aKOHOB,
YKa3bIBaTh YCIOBHUS TMPUMEHUMOCTH (U3NYECKUX 3aKOHOB: MpeoOpazoBaHuii ['ammies, BTOporo u



TPETbEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHHS HMIYJIbCA M MEXaHMYECKONM D3HEPIHM, 3aKOHa
BCEMUPHOI'O TATOTEHUS;

AQHAIN3UPOBATh U OOBSICHITH TEIJIOBBIE MPOLECCH] U SIBJIECHMSI, UCII0JIb3Ysl OCHOBHBIE MOJIOXKEHUS
MKT u 3aKkoHBI MOJEKYJISIPHOW (HU3MKH U TEPMOJMHAMHUKH (CBSI3b IABICHHS HACAIBHOTO Ta3a Co
CpE€OHEH KHHETUYECKOW DHEpPruedl TEIUIOBOTO JBM)KEHUS M KOHLEHTPAaLMEHd €ro MOJIEKYJ, CBS3b
TEMIIEPATYPbI BELIECTBA CO CPEAHEW KMHETUYECKOW DHEPIUed TEIUIOBOrO JBMIKCHMS €r0 YacTHIl, CBA3b
JABJICHUs MJICAJIBHOTO ra3a ¢ KOHLIEHTpALUEe MOJEKYJ U €ro TEMIEpaTypoil, ypaBHeHHMEe MeHeneeBa—
Knanelipona, niepBblii 3aKOH TEPMOAMHAMUKY, 3aKOH COXPAaHEHMs SHEPrUM B TEIUIOBBIX Ipolieccax), Ipu
TOM HCIIOJIB30BATh MATEMAaTU4YECKOE BBIPDAKECHUE 3aKOHOB, YKa3blBaThb YCIOBUS IPUMEHHMOCTH
ypaBHeHus1 MenaeneeBa—Knanenpona;

AQHAIN3UPOBATh U OOBACHATH JJIEKTPUYECKHUE SIBJIICHUS, HUCIOJb3YyS OCHOBHBIE IOJOXKEHUS U
3aKOHBl  JJEKTPOAMHAMUKHM  (3aKOH  COXpaHEHMsI  2JIEKTpUYECKOro 3apsiia, 3akoH  Kyiona,
[IOTEHLUAJIBLHOCTh 3JIEKTPOCTATUUECKOTO IOJIs, NPUHLMII CYNEPIIO3ULUU IEKTPUUYECKUX IOJEH, Npu
9TOM YKa3bIBas YCJIOBHs NPUMEHMMOCTH 3akoHa KyiioHa, a Takke IMPaKTHUYECKH BaXKHbIE COOTHOLICHMS:
3akoHbl OMa I y4acTKa LEeny U AJI 3aMKHYTOM JIEKTpUYECKON 1enH, 3akoH J[xoynsa—/Ienna, npasuna
Kupxroda, 3axonsr @apazaes 11 37EKTPOIN3a);

OIHUCHIBATh (hPU3UUYECKHE MPOLECCH U SBICHMS, UCIOJb3Ys BEIMUYUHBL: IEpEMEIICHNE, CKOPOCTb,
YCKOpEHUE, UMIIYJbC TeJla U CUCTEMbI TeJl, CWJIa, MOMEHT CWJbl, JaBJIEHUE, MOTEHIHAJIbHAs SHEPTrus,
KMHETUYECKasi SJHEPIHsl, MEXaHUUeCcKas SHEprusi, paboTa CUIIbl, IEHTPOCTPEMUTEIBLHOE YCKOPEHUE, CUIla
TSYKECTH, CUJIA YIIPYTOCTH, CUJIa TPEHHUS, MOIIHOCTb, SHEPIHsI B3aUMOAEHCTBUA Tena ¢ 3eMiEl BOnu3u eé
MOBEPXHOCTH, DHEPrusi YHpyroil nedopmManmuyd MOPYKUHBL, KOJMYECTBO TEIUIOTHI, a0CONIOTHAs
TemIeparypa Teja, paboTa B TEpMOJMHAMMKE, BHYTPEHHSISI SHEPIUsl W€aJbHOI0 OJHOATOMHOIO TIa3a,
paloTa ueasbHOro ra3a, OTHOCUTENIbHAS BIAXXHOCTh Bo3ayxa, KIIJ[ uaeanbHOro TenaoBOro JBUTaTels;
NEKTPUYECKOE T10JIE, HAIPSHKEHHOCTD AJIEKTPUYECKOrO IOJIs, HANPSDKEHHOCTD IOJI TOYEUHOro 3apsia
WIM 3apsDKEHHOTO I1apa B BAKyyMe€ M B JUAJIEKTPUKE, MOTEHIMAI 3JIEKTPOCTATUYECKOIO IO, pa3HOCTb
MOTEHIIMAJIOB, 3JEKTPOABMKYIIAasl CHJa, CHJIa TOKAa, HAaNpsyKEHUE, MOLIHOCTh TOKa, 3JIEKTpUYECKas
€MKOCTb INTIOCKOTO KOHJIEHCATOPAa, COTPOTUBIICHUE YYACTKA LIETH C MOCIEA0BATENIbHBIM U MapaIeIbHBIM
COCIMHEHHNEM PE3UCTOPOB, IHEPTHUS IIEKTPUUIECKOTO MOJIsI KOHIEHCATOPA;

00BSACHATH OCOOEHHOCTHU MPOTEKaHUS (PU3NUYECKUX SBICHUI: MEXaHUYECKOE JABM)KEHUE, TEIIIOBOE
JBMDKEHUE YacTHUI[ BELECTBAa, TEMJIOBOE paBHOBECHE, OpPOYHOBCKOe JIBHXeHME, Mupdy3us, nucnapeHue,
KWIIEHHE W KOHJACHCalWs, IUIABJIEHUE W KPUCTAJUIM3AlUs, HANpaBICHHOCTh TEILIONEpEaayH,
ANEKTPU3ALNS T€N, SKBUIIOTEHIIMAILHOCTD IOBEPXHOCTHU 3aPSKEHHOIO HpOBOﬁ!HI/IKa;

IOPOBOJUTHh HCCIIEIOBAHHE 3aBUCUMOCTH OJHOM  (usnyeckoi BQJ'H/I‘{I/IHBI OT Jpyrou c
UCMOJIb30BAaHUEM NPSAMBIX U3MEPEHUH, PU TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCUPOBATh PE3yIbTaThl
MOJIyYeHHOM 3aBHCUMOCTH (DU3MUYECKUX BEJIUYMH B BHJE TIpadukoB ¢ y4€ToM aOCOITIOTHBIX
MOTPEIIHOCTEH U3MEpPEHUH, J1elaTh BHIBOJIBI 110 Pe3yJIbTaTaM UCCIIEeI0BaHUS;

MIPOBOAMTH KOCBEHHbIE M3MEpEeHMs (PU3MUECKUX BEIUYMH, MPU 3TOM BBIOMPATH ONTUMAJIbHBIN
METOJT U3MEPEHUs], OLEHUBATh AOCOJIIOTHbIE U OTHOCUTENIbHBIE IMOTPENIHOCTH MPSMBIX U KOCBEHHBIX
U3MEPEHMUI;

IPOBOJUTH OMBITHI IO MPOBEPKE MPEIOKEHHOW IMITOTE3bI: TUIAHUPOBATH SKCIIEPUMEHT, COOMPATh
SKCIIEPUMEHTAJIbHYIO YCTAHOBKY, aHAJIU3UPOBATH MOJIYUYEHHBIE PE3yJbTAThl U JI€1aTh BBIBOJ O CTATyCe
MIPETIOKEHHON TMIIOTE3bI;

coOnrofaTh mpaBuiia OE30MACHOTO Tpyda MpU MPOBEIEHUU HCCIEIOBaHUM B pamMkKax y4eOHOTO
OKCIIEPUMEHTa, TMpakTUKyMa U  y4eOHO-HCCIIEIOBATENbCKOM W IMPOEKTHOM  JEATENBHOCTH  C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPONCTB U 1a00OPaTOPHOro 000y I0OBAHNUS;

pemarh pacy€THBIC 3a/Jaud C SIBHO 3aJaHHOM M HESBHO 3aJaHHOW (DU3WYECKON MOJENbI0: Ha
OCHOBAHMHU aHalM3a YCJIOBUS OOOCHOBBIBATH BBHIOOD (pr3mueckod Mojenu, OTBEHarouiei TpeOoBaHUSAM



3aJjauu, TPUMEHATH (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTHM M TIOCTYJAThl (PU3MUECKUX TeOopuil mnpu
HCIOJIb30BAaHUN MAaT€MaTUYECKUX METOJOB pElIeHHs 3a]ad, MPOBOAUTh pacd€Tbl Ha OCHOBAaHUU
UMEIOLIUXCA JaHHBIX, aHAJIM3UPOBATh pPE3YJbTaTbl M KOPPEKTHPOBATb METOJbl PEUIEHUS] C Y4ETOM
IIOJIyYE€HHBIX PE3YJIbTaTOB;

peliaTh KadyeCTBEHHbIC 3ajjaud, TpeOylolMe IPUMEHEHUs 3HAaHUM U3 pasHbIX pa3JesioB
IIKOJIBHOTO Kypca (PU3MKH, a TakKe MHTErpalu 3HAHUN U3 JAPYIHX IPEAMETOB €CTECTBEHHO-HAYyYHOI'O
LUKJA: BBICTPAMBATh JIOTMYECKYIO LIEMOYKY pacCyXICHUH C ONOpOoM Ha U3yYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

UCMOJIb30BaTh TEOPETUYECKHE 3HAHUSA [UId OOBACHEHMs OCHOBHBIX IPHUHLUIIOB pabOThI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTMUECKUX IPOLIECCOB;

NPUBOAUTH MPUMEPHI BKJIAa POCCUICKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJM3UPOBaTh W OLEHHWBATh IIOCIEJCTBHS OBITOBOM W TPOU3BOACTBEHHOW JEATEIBHOCTH
YeJIOBEKa, CBSA3aHHOW C (U3MYECKUMHU IIpOLIeCCaMM, C MO3ULUN 3KOJIOrM4Yeckoi Oe30ImacHOCTH,
IPEJCTaBICHUH O pPALMOHAIBHOM IPHPOJONOJIB30BAaHUM, a TaKKe pa3yMHOM HCIOJIb30BAHUU
JOCTHKEHUHM HAyKH U TEXHOJIOIMH AJIs JalbHENIIEro pa3BUTHS YE€JI0BEYECKOTr0 OOIIECTBa;

OPUMEHATh pa3iuyHble CcHocoObl paboThl ¢ HMHPOpManuedl (U3NYECKOro COAEpIKaHUS C
HCII0JIb30BAHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJOTUMN, IPU 3TOM HCIIOJIb30BaTh COBPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJOTHH I TOMCKa, NepepadOTKM ¥ TPEabsBICHHUS y4eOHOM W HaydHO-
MOMYJIIPHON WH(pOpPMANWU, CTPYKTYPHPOBAHUS W HMHTEPIPETAlul WHPOPMALWHU, MOJYYCHHOW U3
Pa3NMUYHBIX WCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH IOJTydaeMyl0 HH(POPMALHUI0O U OICHHBATH ¢
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIMXCS 3HaHUH, TaK M Ha OCHOBE aHaJIM3a UCTOUYHUKA HH(OopMaIuuy;

HPOSIBJIATH OpPraHU3ALMOHHBIE M I103HABATEIbHbIE YMEHHUS CAMOCTOSITEIBHOIO HPUOOpETEeHUs
HOBBIX 3HaHUI1 B ITpoIecce BBIMTOJHEHHSI TPOEKTHBIX U y4eOHO-UCCIe10BaTENbCKUX padoT;

paboTaTh B TpYIINE C HCIOJHEHHEM pa3IUYHBIX COLHAIBHBIX pOJIEH, IUIaHUPOBaTh paboTy
IpYyNIbl, PAlIMOHAIBHO PACIPENENATh ACSITEIbHOCTh B HECTAHJAPTHBIX CUTYAlIUAX, a/IeKBaTHO OLICHUBATh
BKJIJ] KQX/I0T0 U3 YYaCTHUKOB TPYIIIBI B PEHICHUE pPacCMaTpUBaeMOn MPOOIIEMBI;

NpOSBIATE MOTHBALMIO K Oyaymied npoeccuOHaNbHON IESTENbHOCTH IO CHEHUAIbHOCTIM
(bUBUKO-TEXHUUECKOTO MPODUIISL.

Ilpeomemnule pesynbmamsl OCBOEHMs Nporpammsl mo ¢usuke. B mporecce u3yueHust Kypca
Kypca ¢pu3uKku yriryoiaeHHoro ypoBHs B 11 kiacce yd4eHUK HayuUTCS:

HNOHUMATh POJIb (PU3UKU B IKOHOMHUYECKON, TEXHOJIOTHYECKOM, COIMAIbHON M 3TUYEeCKOH chepax
NeSITeIbHOCTH YeJOBeKa, pojb M MeCTO (PU3MKM B COBpPEMEHHOM HaydHOH KapTHHE MHpa, pOJib
aCTPOHOMHUU B NPAKTUYECKOU NEATEIBHOCTH YEJIOBEKA U JAIBHEHUIIEM HAyYHO-TEXHMUYECKOM DPa3BUTHH,
3HaYEHUE ONMCATEIbHON, CHUCTEMAaTH3UpYIOLlel, OOBSCHUTENbHON U MPOTHOCTUYECKOW (GYHKIUI
(bu3nyecKoil Teopur — AMEKTPOJAUHAMUKH, CHEINATbHON TEOpUN OTHOCUTEIBbHOCTH, KBAHTOBOM (DH3HKH,
poiib gu3nMyeckod TeopuH B (OPMHUPOBAHUU IMPEICTaBICHUM O (U3MYECKON KapTHHE MHUpa, MECTO
¢bu3nyeckoil KapTUHBI MHpa B OOIIEM psIy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX MPEICTABICHUN O
IIPUPOJIE;

pasnnyarh YCJIOBUS NPUMEHMMOCTH Mojeneil (Qu3Mueckux Tenl M MpOLEeccOoB (SBICHUMN):
OJHOPOJHOE  3JEKTPHUUECKOE M  OJHOPOJHOE MArHUTHOE TOJs, TapMOHMYECKHE KoyeOaHus,
MaTeMaTHYeCKUH MAasTHUK, WACANbHBIM MPYXUHHBIA MasTHUK, TapMOHUYECKHE BOJHBI, HJI€AIbHBIN
KoJie0aTeNbHbIN KOHTYp, TOHKAs JINH3a, MOJIeJIell aToMa, aTOMHOTO Si/jpa ¥ KBAaHTOBOM MOJIENU CBETA,

paznuyaTh ycioBHsS (TpaHUIBI, 00JACTH) TPUMEHUMOCTH (PU3NYECKHX 3aKOHOB, ITOHUMATh
BCeoOIunii XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U OTPaHUYEHHOCTh MCIIOJIb30BaHMsl YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBSCHATH 3JIEKTPOMArHUTHBIE NMPOLECCHl U SIBJIEHHS, MCIIOJIb3Ys OCHOBHBIE
MIOJIOKEHHS U 3aKOHBI AJIEKTPOAMHAMUKU M CHEIMATbHON TEOPUH OTHOCUTEIBHOCTHU (3aKOH COXpaHEHUs



AJIEKTPUUYECKOTO 3apsna, cuia Ammepa, cuia JlopeHIa, 3aKOH 3JIEKTPOMAarHUTHOW MHIYKIIWHU, MPAaBUIIO
Jlenna, cBsa3p OJIC caMOMHIYKIIMU B 3JIEMEHTE 3JEKTPUUECKON LIETIH CO CKOPOCTbIO M3MEHEHMS CUJIbI
TOKA, MOCTYJIAThl CHEIUAIIBHON TEOPUH OTHOCUTEIBHOCTU DUHIITEHHA);

aHAJM3UPOBATh M OOBSACHIATH KBAHTOBBIC IIPOIIECCHI U SIBJICHHUS, UCIIONb3Ys OJI0XKEHHUS KBAHTOBOM
¢bus3uku (ypaBHeHue OuHIITEeHHaA i pororddekTa, MEpBbId W BTOPOH MOCTyJaThl bopa, MpuHIHUI
COOTHOILIEHUS HeonpeaenéHHocTel ['eilzenOepra, 3aKOHbI COXpaHEHUS 3apsSJ0BOIO U MAaCCOBOTO YHUCEI U
SHEPTHUH B SAEPHBIX PEaAKIUSIX, 3aKOH PaJMOaKTUBHOIO pacaja);

ONMKCHIBATh (PU3UYECKHE TPOLECChl U SBJICHHUS, HCIONB3Yys BEIWYHHBI: HANPSKEHHOCTh
ANEKTPUYECKOTO  TOJS, MOTEHIHUAl  BJIEKTPOCTATHUYECKOro  MOJig, Pa3HOCTb  MOTEHIHAJIOB,
AJIEKTPOABIDKYIIAS  CWJA, MHIYKIOMS MAarHUTHOTO TIOJsS, MAarHUTHBIM TOTOK, cuia Awrmepa,
WHIYKTUBHOCTD, JJIEKTPOABIDKYILIAS CHUJa CAMOWHAYKLMH, SHEPIHs MArHUTHOTO IOJIS IPOBOJHHKA C
TOKOM, PEJSTUBHCTCKUN HMITYJIbC, TIOJHAS SHEPTHs, YHEPrHus MOKOSI CBOOOAHON YacCTHIIBI, SHEPTHS H
UMIYJIbC (HOTOHA, MACCOBOE YHCIIO U 3aps A1pa, SHEPTUs CBSI3U sIpa;

OOBSACHATH OCOOCHHOCTH MPOTEKAHUS (PU3MUECKUX SBICHMIA: AJIEKTPOMArHUTHAS HWHIYKLHUSA,
CAaMOUHJIYKIUSI, PE30HAaHC, HHTEeppEepeHLus BOJH, AUQPPAKIM, AUCIEPCHs, IOJIHOE BHYTPEHHEE
otpaxkeHue, ¢otodnekrpudeckuii dhdext (pororddekr), ampda- m Oera-pacmanbl sjgep, TraMmma-
U3NydeHue saep, Gu3ndeckue NpUHIUIBI CIEKTPATIbHOTO aHaIu3a U paboThI Ja3epa;

OTIpeNeNATh HalpaBJIeHHEe MHIYKIMH MarHUTHOTO IOJISi MPOBOJHUKA C TOKOM, CHIIBI Amrepa u
cunbl JIopeHia;

CTPOUTH M300pakeHHE, CO3/IaBAEMOE TUIOCKUM 3€PKAJIOM, TOHKOW JINH30M, U PAaCCUUTHIBATH €0
XapaKTePUCTHKH;

MPUMEHSTh OCHOBOIIOJIAraloIlie aCTPOHOMUYECKUE TOHATHSA, TEOPHUH U 3aKOHBI JJISl aHalu3a U
OOBsiICHEHUS] (UBUYECKUX TMPOLIECCOB, MPOUCXONAIIMX B 3BE3MaX, B 3BE3AHBIX CHUCTEMaxX, B
MEXTaJlaKTHYECKOM cpejie; IBUKEHHs HeOEeCHBIX Tell, IBOJIIOIMHU 3BE311 U BeenenHoii;

IPOBOJUTH HCCIIEOBAaHUE 3aBUCUMOCTEH (DU3MUYECKMX BEJIMYMH C HCHOJIb30BAHUEM HPSMBIX
M3MEPEHUH, IPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YIIbTAThl OTYYCHHON 3aBHCUMOCTH
(¢u3NyecKux BEJIWYMH B BHJE T'padUKOB C YYETOM aOCONIOTHBIX IMOTPEIIHOCTEH HM3MEpeHui, nenarhb
BBIBOJIBI TI0 Pe3yJIbTaTaM MCCIIETOBAHMS,

NPOBOJUTh KOCBEHHBIE H3MEpeHHs (U3NYECKUX BEIMYHH, TPH ITOM BBIOMPATH ONTHMAJIHHBIN
METOJ, M3MEPEHHUs, OLEHMBATh aOCOJIOTHBIE M OTHOCHUTENIbHBIE MOTPEIIHOCTH HPSMBIX M KOCBEHHBIX
U3MEPEHMUI;

IPOBOJUTH OMBITHI IO MTPOBEPKE MPEIOKEHHONW IMITOTE3bI: IUIAHUPOBATH SKCIIEPUMEHT, COOUPATh
HKCHEPUMEHTAIbHYI0 YCTaHOBKY, aHAJIM3MPOBAThH MOJIyYE€HHBIE PE3YyJIbTAaThl U JAeJaTh BBIBOJ O CTaTyce
MPEUI0KEHHON TUIIOTE3bI;

OIHCHIBATH METO/IBI MOJTyUSHHsI HAYYHBIX aCTPOHOMHYECKUX 3HAHUH;

coOnrofaTh mpaBuia OE30MACHOTO Tpyda MpU MPOBEIEHUU HCCIEIOBaHUM B paMmkKax y4eOHOTO
OKCIEPUMEHTa, TIPAaKTUKyMa W  y4eOHO-HCCIIEOBATENILCKOM H  TMPOEKTHOW  JESTeIhbHOCTH  C
WCTIOJIH30BaHUEM M3MEPHUTEIBHBIX YCTPOHCTB 1 JTA00OPaTOpHOTO 000PYIOBAHNUS;

pemiath pacuy€THbIe 3a/Ja4M C SBHO 33aJaHHON W HEABHO 3aJaHHON (u3MyYecKoW MOAEeJbIo: Ha
OCHOBAHMHU aHalU3a YCJOBUS BbIOMpATh (U3MYECKHE MOJIENIM, OTBEYalolIue TpeOOBaHMAM 3aJauu,
IPUMEHATH (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHU U MOCTYJIAaThl (PU3HMUECKUX TEOPHUIl PU UCIOJIB30BAHUU
MaTeMaTHYECKUX METOJOB pEIlIeHHs 3a/ay, MPOBOJUTH PacuéThl HA OCHOBAaHMHM HMMEIOIIMXCS JAHHBIX,
aHATM3UPOBATh PE3YIbTATHI U KOPPEKTUPOBATH METOJIBI PEIICHHS C YIETOM MOJTyUYEeHHBIX PE3YIIbTaTOB;

pemiaTh KadyeCTBEHHBIE 3ajadd, TpeOylolmMe TPUMEHEHUS 3HaHWUM W3 pasHBIX pa3lesioB
IIKOJIBHOTO Kypca (PM3HKH, a TaKKe MHTErpalil 3HAHUM U3 APYTUX MNPEAMETOB €CTECTBEHHO-HAYYHOTO
LMKJA: BbICTpaUBaTh JIOTMYECKYIO IIEMOYKY pACCYKICHHM ¢ OMOpod Ha U3YyYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PH3UUECKUE SBIICHHUS;



UCTIOJIb30BaTh TEOPCTUYCCKUE 3HAHUSA JUIS OOBSCHEHHS OCHOBHBIX MPHHIIUIIOB pPabOThI
H3MEPUTENBHBIX PUOOPOB, TEXHUIECKUX YCTPOMCTB U TEXHOJIOTUYCCKHUX MPOIIECCOB;

NPUBOUTH MPUMEPHI BKJIaIa POCCUICKUX U 3apYOCIKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIECCOB OKPYIKAIOIICTO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3MPOBaTh M OLCHMBATh IMOCJICACTBUS OBITOBOM W MPOM3BOJCTBEHHOH JEATEIBHOCTH
YeJIOBeKa, CBS3AaHHOW C (U3MYECKUMHU TMPOIECCAMHU, C TIO3UIHIA HIKOJOTUYECKOW O0e30MacHOCTH,
NpPE/CTABICHUNA O palMOHAILHOM TPHPOAONOIB30BAHUK, a TaKKe pa3yMHOM HCIOJIb30BaHUN
JTOCTHKEHUI HAYKU M TEXHOJIOTHH TS TAIbHEHIIIEr0 pa3BUTHS YEJI0BEUECKOr0 00IIEeCTRa,

NPUMEHATh pa3In4HbIe CIOCOObI paboThl ¢ wuHMOpManueid (GU3NIECKOTO COAEpKAHUS C
UCIIOJIb30BAHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTUH, TPU 3TOM HCIOJIH30BaTh COBPEMEHHbBIC
WHGOPMAIIMOHHBIC TEXHOJOTHM I TOMCKa, NepepabOTKH ¥ MPEIbSBICHHUS y4eOHOM W HaydyHO-
MOMYJIAPHON HWHGOpPMAIIUU, CTPYKTYPHUPOBAHUS W HMHTEPIPETAMH WHPOPMALKH, MOJYYCHHOW U3
pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH aHAJIU3UPOBATh IOJydacMyl0 HH(POPMALMIO U OICHHBATH ¢
JOCTOBEPHOCTD KaK Ha OCHOBE MMEIOIINXCS 3HAHU, TaK M HA OCHOBE aHAJIN3a HCTOYHHUKA HH()OPMAITUH;

HPOSIBIISITh  OPTaHU3aIMOHHBIC W IM03HABATEIbHBIC YMEHHS CaMOCTOSTEIBLHOIO MPHOOPETEHHUS
HOBBIX 3HAHUI B MPOIIECCE BBHIIIOIHEHHS IPOSKTHBIX U Y4€OHO-HUCCICI0BATEILCKIX padoT;

paboTtath B TpyIIE C KCIOJTHEHHEM Ppa3JIMYHbIX COIMAIBHBIX POJICH, IUIAHHPOBAaTh paboOTy
IPYIIIbI, PAIIMOHATIBHO PACHIPECIIATh ACATSIIbHOCTh B HECTAHIAPTHBIX CUTYAIUIX, aJIeKBaTHO OI[CHUBATH
BKJIQJI K&XKI0TO U3 YYaCTHUKOB I'PYIIIbI B PEHICHUE PACCMAaTPUBAEMOM MPOOIIEMBI;

NPOSIBJIATE MOTHBAIMIO K Oyaymieid MmpodeCcCHOHATBLHON CSITEIBHOCTH 10 CIEIHATBLHOCTIM
(DU3HKO-TEXHUYECKOTO TPOUIISL.
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10 KJIACC

HaunmenoBanue

Ne KoJ-Bo
pa3aesioB u TeM

n/n JacoB

IIporpammHoe comep:kaHue

OcCHOBHBIE BHJBI JeATEJILHOCTH
o0yJarouuxcs

0P

Paznen 1. HayuHnblii MeTO/ O3HAHUSA TIPUP

0/1bI

1.1 Hayunsiii meTon 6

IO3HaHUA IIPUPOAbL

®dusuka — pyHIamMeHTanbHas HayKa

o npupoae. HayuHblii MeTO1 MO3HAHUS
U METOJIbl UCCIIETIOBAHUS (PU3NYECKUX
SIBJICHUU.

DKCIIEpUMEHT U TEOpHs B MpoLiecce
no3Hanus npupoasl. Habmronenue u
OKCIIEPUMEHT B (PU3UKE.

CrniocoObl u3mepeHus Gpu3NUecKux
BEJIMYMH (aHAJIOTOBBIC U ITU(POBHIE
HU3MEPUTEIIbHBIE TPUOOPHI,
KOMIIBIOTEPHBIE TaTYNKOBBIE CUCTEMBI).
[TorpemHocTy n3MepeHuil PU3NIECKUX
BEeNMYUH (a0CONIOTHAS U
OTHOCHTEIIbHAS ).

MopenupoBanue GU3NIECKUX SBICHUN
U TIPOIECCOB (MaTepuaibHas TOUKa,
a0COJTIOTHO TBEPJI0E TEIIO, UIeaTbHAS
KHIKOCTb, UJICAIbHEIN a3, TOUCUHBIN
3apsan). ['mnoresa. @uznueckuii 3aK0H,
TPaHUIIBI €r0 IPUMEHUMOCTH.
duznueckas Teopusi.

Pounb 1 MecTo ¢u3uku B OpMUpPOBAaHUU
COBPEMEHHOM HAay4YHOU KapTUHBI MUPA, B

MPAKTUYECKOU IESITEIbHOCTH JIIOICH

VYdacTre B AMCKYCCHH O POJIH (HU3HUIECKOM
TeopuH B (HOPMUPOBAHHUHU TPEACTABICHUHN O
(bu3nvecKoil KapTHHE MUPA, MECTE
(bu3N4IecKoil KapTHHBI MUPa B O0IIEM PSTY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPO/IE.

N3ydeHne NOHATUN «TUIIOTE3A),
«pu3nyeckuil 3aKoH», «puzndeckas
TEOPHSD».

PaccmoTpenue rpaHul] IPUMEHUMOCTH
(U3NYECKUX 3aKOHOB.

CpaBHeHue U3MepeHUi (U3NIECKUX BETUUNH
MIPH TTOMOIIIM aHAJOTOBBIX M MU(PPOBBIX
M3MEPHUTENIBHBIX TIPUOOPOB, HATIPUMED, TIPU
U3MEPEHUH CUJIBI TOKA M HAIPSHKEHUS B LIETIH
MIOCTOSTHHOTO TOKA IPH ITOMOIIIH aHAJIOTOBBIX
1 UG POBBIX U3MEPUTENBHBIX TPUOOPOB.
OcBoeHne crocoOOB OIEHKH MOTPEITHOCTEH
U3MEPECHUM.

OcBoeHne OCHOBHBIX MIPHUEMOB pabOTHI C
uu¢poBoii 1aboparopueit mo Gpusmke,
HanpuMmep, Npu U3MEPEHUN PUZNIECKUX
BEJIMYUH [P TOMOIIY KOMITBIOTEPHBIX
JATYNKOB

https://myschool.edu.r
u/
https://resh.edu.ru/subj

ect/lesson/5894/start/9
0071/
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Uroro no pazneny

Pazgen 2. Mexanuka

2.1 Kunemaruka

10

MexaHnueckoe JBHKEHUE.
OTHOCUTENBHOCTD

MEXaHUYECKOTO JBUKEHUS.

Cucrema orcuéra.

[Tpsimast 1 oOpaTHas 319U MEXaHUKH.
Panunyc-BekTop MaTepualibHON TOYKH,
€ro MPOEKIIMU Ha OCH CHCTEMBI
koopaunar. Tpaekropus. [lepemenenue,
CKOPOCTH (CpeIHss CKOPOCTH,
MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MAaTepHAIbHON TOYKH, UX

MPOEKILMU HA OCH CUCTEMbI KOOPIUHAT.
CroxeHue nepeMeIeHuii U CI0KEeHHe
CKOpPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE
MPSIMOJIMHEMHOE IBUKEHUE.
3aBUCUMOCTH KOOPJIUHAT, CKOPOCTH,
YCKOPEHUS U IyTH MAaTepUaIbHON TOYKH
OT BpeMeHH U ux rpapuku. CBodboaHoe
najieHue. Y CKopeHue cBOOOTHOTO
najeHus. JIBmxenue Tena, OpomeHHoTro
MO/l YIJIOM K TOPU30HTY. 3aBUCUMOCTh
KOOPJMHAT, CKOPOCTH U YCKOPEHUS
MaTepHAIbHON TOYKHU

OT BpEMEHU U UX TpaduKu.
KpuBonuneliHoe nBuxeHue. /[Buxenne
MaTepUaTbHOW TOYKHU MO OKPYKHOCTH.
VYrioBas u nuHeHas ckopocTh. [lepuon
Y 9acToTa OOpaIieHusl.
IlenTpocTpemMuTenbHOE (HOPMAIBHOE),

[IpoBeneHne KOCBEHHBIX U3MEPEHUN
MTHOBEHHOM CKOPOCTU U YCKOPEHHUS Telia,

B TOM YHCJI€ YCKOPEHUSI CBOOOIHOTO
TaJIeHus, IPOBEJICHUE UCCIICIOBAHUS
3aBUCHUMOCTEN MKy (pU3nUecKuMU
BEIMYMHAMHU (IIyTH

OT BPEMEHH MPU PaBHOYCKOPEHHOM
JBUKCHHH, TIEpHOa 0OpaIieHus
KOHUYECKOT'0 MasTHUKA OT €T0

apaMeTpoOB) U OIBITOB IO MPOBEPKE
MPEI0KEHHON TUIIOTE3bI

IPU U3YYCHUH PAaBHOYCKOPEHHOTO
MIPSIMOJTMHEHHOTO IBMYKCHUS, IBMYKCHUS Tela,
OpOILIEHHOTO TOPU3OHTANBHO, IBI)KEHUS Tela
10 OKPY>KHOCTH

C IOCTOSIHHOM IO MOJIYJIF0 CKOPOCTBIO.
Omnpenenenne aOCONIOTHBIX U
OTHOCHUTEIbHBIX IMOTPEITHOCTEHN

U3MEpEeHHH (PU3NUECKUX BEIUYUH.

OueHka rpaHull MOTPENTHOCTEMH.

N3yuenue Moenu cucTeMbl OTCUETA,
CpaBHEHUE IyTeH, TPAEKTOPUH,

CKOPOCTEH IBUKEHUSI OJTHOTO U TOTO K€ Teja
B Pa3HBIX CUCTEMaX OTCYETA.

AHanmM3 pa3HbIX CIOCOOOB MUCCIIEIOBAHUS
JIBH>KEHUN. PaccMoTpeHue npeaeapHoro
nepexoaa U U3BMEPEHNE MITHOBEHHOMN
cKopocTu. MoaenupoBaHue

npeoOpazoBaHus IBHKCHUH C
HCIIOIb30BAHUEM MEXAHU3MOB, U3YUCHHE

https://myschool.edu.r
u/

https://resh.edu.ru/subj
ect/lesson/6287/start/4
6887/
https://resh.edu.ru/subj
ect/lesson/3721/start/1
60133/
https://resh.edu.ru/subj
ect/lesson/3721/start/1
60133/
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KacarejibHOE (TaHT€HIIMAJIBHOE) U
MOJIHOE YCKOPEHUE MATEPUAIIBHOMN
TOYKH.

TexHuueckue ycTpoiicTea u
TEXHOJOTMYECKHE MPOLIECCHI:
CIUJOMET, ABUKEHHUE CHAPSIIOB,
L[ENHbIe, IecTepEHYAThIC U peMEHHBIC
nepeaun, CKOPOCTHBIC JIU(THI

peoOpa3oBaHusl YIIIOBOW CKOPOCTH

B PEYKTOPE.

AHanu3 HanpaBJIEHUs] CKOPOCTH MPH
JBUKEHUHU T10 OKPYKHOCTH. Perenue
pacy€THBIX 3324 C SIBHO 3aJaHHOU U
HESIBHO 3aJaHHOM (pU3nUecKon
MOJEJIBIO C

WCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
(hopMyJT KHHEMATHKH.

Pemenue kauecTBEHHBIX 3a7ad,
TpeOyIOMMX TPUMEHEHHUS 3HaHUH 10
KHUHEMAaTHUKE.

OObscHEeHHE yCTPOWCTBA U IPUHLIUIIA
JEUCTBHUS CIIMIOMETPA, LICTIHbIX,
LIECTEpEHYATHIX U PEMEHHBIX IIepe/ay,
CKOPOCTHBIX JTU(TOB.

OOBbsicHeHHE ABUXKEHHSI CHApSIOB.
Omnpenenenne ycioBuil IpUMEHUMOCTU
MoJienelt PU3NIECKUX Tl U MPOLIECCOB
(s1BEHMIA): MaTepuanbHas TOYKa,
PaBHOYCKOPEHHOE JIBI)KEHUE, CBOOOIHOE
EN(S12(

Brimonnenue yueOHBIX 3a1aHUMA

Ha aHaJIM3 MEXaHUYECKUX MPOIIECCOB
(sIBJIEHMI) C MCTIOH30BAaHUEM OCHOBHBIX
MTOJIOKEHUH U 3aKOHOB

KHMHEMAaTHUKH: OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBHKEHUS, (POPMYJIIbI
KHHEMAaTHKH PaBHOYCKOPEHHOTO
JBUKEHMSI, TpeoOpa3oBanus ["anumes nis
CKOPOCTH U NEPEMELICHUS.
Ucnonb3oBanue [T-rexnomoruit npu
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paboTe ¢ JOTMOTHATETLHBIMU
UCTOYHHKAMHU UHGPOPMAIMH TI0 TEME,

ux KpI/ITI/I‘IeCKI/Iﬁ aHaJIu3 1 OLICHKa
AOCTOBECPHOCTHU

2.2

Jnnamuka

10

IlepBbiit 3akoH HbroToHA.
NHepuuanbHble CUCTEMBI OTCUETA.
[IpuHuun oTHOCUTENBHOCTH [ anunes.
HeunepuuanbHble CUCTEMBI OTCUETA
(ompenenenue, IpUMeEpHI).

Macca tena. Cua.

[IpuHuun cynepno3unuu

CHIL.

Bropoii 3akon Herotona

JUIs1 MaTEpPUAJIbHON TOYKH.

Tpernii 3akoH HproToHA

JUIs1 MaTEPUATIbHBIX TOYEK.

3aKOH BCEMUPHOIO TATOTEHUS.
OKBUBaJIEHTHOCTh I'PaBUTALIMOHHON U
MHEPTHOM MacChl.

Cuna TspKecTu. 3aBUCHMOCTh YCKOPEHUS
CBOOOJTHOTO Ma/IEHUS OT BBICOTHI

HaJ TIOBEPXHOCTHIO IUIAHETHI U OT
reorpapuuecKoi MupoTsl. J[BrxeHue
HEOECHBIX TN U UX CITyTHUKOB. 3aKOHBI
Kemnnepa. IlepBast kocMuueckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Bec Tena, aBmKyII€rocs ¢ yCKOpEeHUEM.
Cuna tpenus. Cyxoe tpenue. Cuna
TPEHMSI CKOJIbXKEHUSI U CUJIA TPEHHUS
nokosi. Ko dunment tpenus. Cuna
COIPOTUBIICHUS IIPU JBM>KEHUH TeNa

B KUJKOCTH WIH rase, €€ 3aBUCUMOCTh

[IpoBenieHNE KOCBEHHBIX U3MEPEHUI
PaBHOJACHCTBYIONIEH CUIT U

Kod(hULeHTa TPEHUS CKOJBKCHHS,
IIPOBEJICHUE UCCIIEI0OBAaHUS 3aBUCUMOCTEN
(U3NYECKUX BETMYNH (CHJI yIIPYTOCTH,
BO3HUKAIOIKX B MPY>KUHE U PE3UHOBOM
oOpasiie, OT X AeGopMaIim) U OIBITOB

10 IPOBEPKE MPEUI0KEHHON THIIOTE3bI ITPU
U3Yy4YEHUU JABM)KEHUS OpycKa 10 HAaKJIOHHON
IUIOCKOCTH, IBM)KEHUS! CUCTEMBI CBSI3aHHBIX
Ten, neopmanuu Ted.

Omnpenenenre abCOMIOTHBIX U

OTHOCHTEJIBHBIX ITOIPEIIHOCTEN U3MEPEHNI
¢usnyeckux BenuurH. OLeHKa IpaHuI
IOTPELIHOCTEMN.

HccnenoBanne JBUKEHUS CHCTEMBI  Tell,
CBSA3aHHBIX HUTBIO, NEPEKUHYTOM uepes
n€rkuii  OJOK, JABMXKEHHMS Opycka IO
HAaKJIOHHOM  IIJIOCKOCTH C  IEPEMEHHBIM
K03 (HULIMEHTOM TpeHus, IBMKEHUS Tpy3a Ha
BaJly C TPEHUEM.

Habmronenue nBHkeHUs Tell B MHEPLUHUATbHBIX
U  HEMHEpLUUAIbHBIX  CUCTEMAaX  OTCYETA,
HampuMmep, KauyeHUs JBYX LMUIUHAPOB WIH
oIapoB  pa3HOM  Maccel C  OJUHAKOBBIM
YCKOPEHHUEM OTHOCHUTEIbHO HEHWHEepIHaIbHON
CUCTEMBI OTCYETA.

N3ydenune neHTpoOEeKHBIX MEXaHU3MOB.

CpaBHeHI/IC CHUJI TPpCHUS IMOKOs, KAYCHUA

https://myschool.edu.r

u/
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OT CKOPOCTH OTHOCUTEIBHOTO
JIBIDKEHUS.

Hasnenue. 'mapocrarnyeckoe
nasnenue. Cuna Apxumena.
TexHudeckue ycTpoucTea u
TEXHOJIOTHYECKHUE TIPOIIECCHI:
MOJIIUITHAKY, IBUKEHNE
MCKYCCTBEHHBIX CITyTHUKOB

U CKOJIbXeHus. Pemenne pacu€THbIX

3aJa4 C sIBHO 3a/1aHHON U HEABHO

3a/laHHON (PU3UYECKON MOJICITBIO

C MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(dopMyJ KHHEMAaTHUKU U JJMHAMUKU.
Pemenue kauecTBEHHBIX 3aja4, TPEOYIOILNX
NPUMEHEHUs 3HaHU

110 KUHEMAaTUKE U IMHAMHUKE.

OOBbsicHeHHE yCTpOICTBA U IPUHIIUIIA
JIeCTBUS TIOIIUITHHKOB.

OOBsicHEHHE IBUKEHUSI HCKYCCTBEHHBIX
CIIyTHHUKOB.

Omnpenenenue yciuoBuil IPUMEHUMOCTH
Mojienen (pU3nUYecKuX Tell U MpOLECCOB
(s1BNIEHMIT): MHEpIMaIbHAsL CUCTEMA OTCUETa,
MaTepuagbHas TOUYKa, a0COJIIOTHO YIpyras
nedopmarusi.

Brinonnenue yueOHbIX 3aJaHUI Ha aHAIHU3
MEXaHHUYECKUX MPOLIECCOB (SBICHUN) C
HCIIOJIb30BAHNEM OCHOBHBIX TOJIOKEHUN U
3aKOHOB TUHAMUKHU: TpU 3aKoHa Hpl0TOHA,
MPUHLIMIT OTHOCUTENIBHOCTH ["anumes:, 3aKoH
BCEMHUPHOTI'O TATOTEHUS.

Pa6ora B rpynnax npu o0cyk/1I€HUU BOIIPOCOB
MEXIIPeIMETHOTO XapakTepa (Harnpumep, 1o
TeMe «JIBrKeHUE B IPUPOIEY)
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2.3 Cratuka TBEPIOTO 5 AGCOIOTHO TBEPIOE TEIIO. [IpoBenenue uccne0BaHus YCIOBUI https://myschool.edu.r
Tena [TocTynaTenbHOE U BpalaTeIbHOE paBHOBECHS TBEPJIOTO TEJa, HMEIOIIETO OCh u/
JBIKEHHE TBEPIOTO Teiaa. MOMEHT BpAILICHUs; KOHCTPYHPOBAHHE KPOHIIITCHHOB https://resh.edu.ru/subj
CHUJIbI OTHOCHUTEIIBHO OCH BPAILICHUS. U pacuéT CUJI YIIPYTOCTH; U3YUEHHUE ect/lesson/6288/start/4
[Tneuo cumnbl. CroxkeHue cui, YCTOMYMBOCTHU TBEPJIOTO TEJA, UMEIOLLETO 7151/
NPUIIOKECHHBIX K TBEPIOMY TEITy. ILTOIIAIb OTOPHI. https://resh.edu.ru/subj
LIeHTp TsDKECTH Tea. Perrenue pacu€THbIX 3aj1a4 C SBHO 3aJlaHHON ect/lesson/6288/start/4
YcnoBus paBHOBECHUS TBEPAOIO TEa. Y HESIBHO 3aJaHHOH (1)1/131/1%01(0171 MOJIEJIBIO C 7151/
YcroiiunBoe, HEYCTOWYHBOE, UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
0e3pa3myHOe paBHOBECHE. (bopMyJ1 CTAaTHKH.
TexHuueckue yCTpocTBa u Pemenune kauecTBEHHBIX 3aj1a4,
TEXHOJIOTUYECKHE TpeOYIOLINX IPUMEHEHUS 3HAaHUH 110
MPOIIECCHI: CTaTHKe.
KPOHIITENH, CTPOUTEIIbHBIN OObsicHEHHE YCTpONCTBA U  INPUHIUIIOB
KpaH, pemeTyaTbie KOHCTPYKIIUH JICHCTBUSL  KPOHIITEWHA,  CTPOUTEIHHOTO
KpaHa, peéTyaThiX KOHCTPYKIIHH.
Ompenenenne  yCIOBHH — TPUMEHUMOCTH
Mozenel  Qusmyeckux Ten:  abCONIOTHO
TBEPIOE TEIIO.
BeimonHeHne y4eOHBIX 3aJaHWil Ha aHaIU3
MEXaHWYECKUX  MPOIECCOB  (SBIEGHUN) C
VICTIONIb30BAHUEM OCHOBHBIX IOJIOXKEHUH |
3aKOHOB  CTaTHKH: YCJIOBHS ~ PaBHOBECHS]
TBEPAOTO TeIIA
2.4 3aKOHBI COXpAaHEHHUS B 10 Hmnynbe MaTepuanbHON TOUKH, [IpoBeieHne KOCBEHHBIX U3MEPEHUI https://myschool.edu.r

MEXaHUKE

CUCTEMBI MaTepUaANbHBIX TOUeK. L{eHTp
Macc CUCTEMbI MaTEPUAIIBHBIX TOUEK.
Teopema 0 ABM)KEHUHU LIEHTpa Macc.
HMnynbe CHIIbI M UI3MEHEHHE UMITYJIbCa
Tena.

3aKOH COXpaHEHHUS

uMnyJibca. PeakTuBHOE

HMITYJIbCA TeJa, KHHETUYECKOUN U
MOTEHIIMATbHON SHEPTUH Tella, MOIIIHOCTH
CUJIBL; POBEJEHUE OMBITOB MO MPOBEPKE
MPEIIOKEHHOM TUIIOTE3bI IPU U3yYECHUH
PaBHOYCKOPEHHOTO

MPSMOJTMHEHHOTO IBYKCHUS U
B3aUMOJICUCTBHUSA TEI.

u/
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JIBUKECHHE.
MoMeHT uMITyJIbca MaTepUaIbHON
touku. [IpencraBnenue o coxpaHeHun
MOMEHTA UMITYJIbCA B LICHTPAIbHBIX
MOJISIX.

Pabora cuiibl Ha MajIOM U Ha KOHEYHOM
nepemeniennn. ['padpuueckoe
npejcTaBiIeHne paboThl CUIIBL.
MOoOIIHOCTh CHIBL.

Kunernyeckas 3Heprus MaTepuaaIbHOU
ToukH. Teopema 00 U3MEHEHUH
KMHETUYECKOW SHEPIUU MaTepUAIILHON
TOYKH.

[ToreHnManbHBIE U HETIOTCHIMAJIBHBIE
cuibl. [loTeHnManbHas SHEPrus.
IToTenumanbHas YHEPTUs

ynpyro aepopMUpOBaHHON

IIPYKHUHBI.

[ToreHManbHas 3HEprus Teia

B OZJHOPOJHOM I'PABUTALlMOHHOM IIOJI€.
IToreHnnanpHas SHEprus Tena B
IPaBUTALMOHHOM I10JI€ OJTHOPOIHOTO
nrapa (BHYTPH U BHE I1apa).

Bropas kocMuueckas

CKOpOCTb. TpeThs

KOCMHYECKAsI CKOPOCTb.

CBsi3b pabOTHI HETTOTEHIIMABHBIX CUIT
C U3MEHEHUEM MEXAHUYECKOM SHEPrUu
CHUCTEMBI TeJl. 3AKOH COXPaHEHUs
MEXaHUYECKON SHEPTUU.

VYnpyrue v Heynpyrue CTOIKHOBEHHS.
VYpaBaenue bepHyiuu 15 uaeanbHOM
KUJIKOCTHU KaK CJICICTBHE 3aKOHA

Omnpenenenre abCOMIOTHBIX U
OTHOCHUTEJIbHBIX ITOIPEIIHOCTEN
M3MEpeHUN (PU3NICCKUX BEITHYMH.

O1nieHKa rpaHuil MOTPEITHOCTEN.
[IpoBenenue 3xkcriepuMeHTa 0 CPABHEHUIO
W3MEHEHUS UMITYJIbCA TeJIa C UMITYJIbCOM
CHUJIbl, U3BMEHEHUS TOTCHIIMAIIbHOW SHEPTUU
NPYKUHbI

¢ padotoii cuinbl Tpenus. UccnenoBanue
COXpaHEHUs UMITYJIbCA TIPHU YIIPYTOM
B3aUMOJICCTBUH, COXPAHEHUS SHEPTUHU TIPU
CBOOOHOM Ta/ICHUU.

Omnpenenenue pabOTHl CHIIBI TPEHUS TPU
JBWKEHUM  Tela 1O  HAKJIOHHOHN
IUIOCKOCTH.

Habmonenue u o0bsicHeHHE

PEaKTUBHOTO JIBM>KCHHUSI.

Pemrenne pacu€THbIX 3a1a4 €

SIBHO 3a/IAHHOM M HESABHO

3a/laHHOM (PU3MUECKON MOJIETbIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
(hopMyIJ1 MEXaHUKH.

Pemenne kauecTBEHHBIX 3a7ad,
TpeOyIOMMX MPUMEHEHUS 3HaHUH 110
MEXaHHKE.

OObsicHeHrEe TPUHITUTIOB JICUCTBUS
BOJOMETA, KONEPA, IPYKUHHOTO
MUCTOJIETA, TUPOCKOIIA.

OObscHEeHrE ABMKEHUS pakeT, pUrypHoro
KaTaHus Ha KOHbKax. OmnpeeneHye ycaoBuil
MIPUMEHUMOCTH MoJiesiel (U3NYECKUX Tel U
MPOIIECCOB (SIBJICHUH ): a0COIFOTHO YIIPYToe
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COXpaHEHUsI MEXaHUYECKOU SHEPIHH.
TexHudeckue ycTpoucTBa u
TEXHOJIOTMYECKHUE IIPOLIECCHI: ABUKEHUE
paker, BOJOMET, KOIIEP, IIPYKUHHBII

MUCTOJIET, TUPOCKOM, (purypHOE
KaTaHHe Ha KOHbKax

1 a0COJIIOTHO HEYNPYTroe CTOIKHOBEHHUSI.
Brimonnenue y4eOHbIX 3aaHui

Ha aHaJIU3 MEXaHUYECKUX IIPOLIECCOB
(sIBIIEHUI) C UCIIOJIB30BAHUEM 3aKOHOB
COXpaHEHUs B MEXAHUKE: 3aKOHBI COXPAHEHUs
HMITyJIbCA U MEXaHUYECKOW IHEPTUU, CBA3b
paboThI CUJIBI C U3BMEHEHHEM MEXaHHUECKOU
SHEPIHHU Tea.

Hcnons3zoBanue IT-Texnonornii npu

padoTe ¢ JOMOTHUTEIbHBIMU UCTOYHUKAMU
UH(POPMALINH TI0 TEME, UX KPUTHIECKUH aHaIH3
Y OLICHKA JJOCTOBEPHOCTH

Hroro mo pazueny 35

JIMHAMHKA

Paszpnen 3. Moaekyasipaasi Gusuka u TepMo
3.1 OCHOBBEI 1
MOJIEKYJISIPHO 5
KUHETUYECKO
1 TeOpHUH

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-
kuHernyeckoit reopun (MKT), ux
onbITHOE 060ocHOBaHue. Juddysus.
BpoyHoBckoe BI>KeHHE. XapakTep
JBIDKCHUS Y B3aUMOACHCTBUS YaCTHI]
BelecTBa. Mojienu CTpOCHHS Ta30B,
JKUJIKOCTEN U TBEPIBIX TEN U
00BsICHEHNE CBOICTB BEIIECTBA

Ha OCHOBE 3THUX Mojelneii. Macca

U pa3Mepbl MOJIEKYT (aTOMOB).
KommgectBo

BEIECTBA.

ITocTostHHAS

ABorazpo.

TennoBoe paBHOBecue. TeMiepaTtypa u
criocoObI e€ m3mepenus. [kama
teMriepatyp Llenscus.

Mogenp uaeaIbHOIo ra3a

[IpoBenenune usmepenuii mapamMmeTpoB rasa,
IIPOBEJICHUE UCCIIEA0BAHNN 3aBUCUMOCTEN
(bU3UYECKUX BEJIMYHUH U ONBITOB 11O TPOBEPKE
MPEJI0KEHHON TUITOTE3bI ITPU U3YUYEHU U
YCTaHOBJICHUS TEILIOBOIO PABHOBECHS U
H30IPOIIECCOB B razax.

Omnpenenenne aOCONIOTHBIX U
OTHOCUTEJIBHBIX MTOTPEIIHOCTEN

M3MepeHull PU3NIECKUX BEITHYUMH.

O1uieHKa rpaHull MOTPENTHOCTEN.
DKcrepuMeHTalbHask IPOBEpKa YpaBHEHUS
COCTOSIHUS MAEANBHOIO rasa. Mzyuenue
MoJeJIei: NIBHKEHUS YaCTHIL BEIlIECTRa,
OpOYHOBCKOTO JiBIKeHUs. onbiTa LllTepHa,
KPUCTAJUIMYECKUX PELIETOK.

Pemenue pacy€THbIxX 3a/1a4 ¢ IBHO 3aJaHHOU
1 HESIBHO 33/1aHHON (PU3UYECKOI MOJIENbIO C
HCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB M

https://myschool.edu.r
u/

https://resh.edu.ru/subj
ect/lesson/4717/start/2
70738/
https://resh.edu.ru/subj
ect/lesson/4718/start/4
7325/
https://resh.edu.ru/subj
ect/lesson/4721/start/4
7472/
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B MOJICKYJISIPHO-KMHETHUYECKOU TEOPHH:
YaCTHUIIbI Ta3a ABUKYTCS XaOTHYECKHU U
HE B3aUMOJICHCTBYIOT JAPYT C IPYTOM.
["a30BbI€ 3aKOHBI. YpaBHEHUE
MenneneeBa—Knaneiipona. AGcoroTHas
TeMIiepatypa (IKaga Temneparyp
KenbBuna). 3akon JlanpToHa.
N3onporiecchl B ujeaaibHOM raze

C IOCTOSTHHBIM KOJIMYSCTBOM BEIIECTBA.
I'padpuaeckoe nmpeacraBiaeHue
M30MPOIIECCOB: U30TEPMaA, U30X0Pa,
nzobapa.

CBsi3b MEXy JaBICHUEM U CpEIHEN
KUHETUYECKON IHEpPrUe
MOCTYMATEIbHOTO TEMJIOBOTO JIBKEHUS
MOJIEKYJI UJICaTFHOTO Ta3a

(OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKON TEOPUH UI€ATTbHOTO
rasa).

CBs3b a0COJIOTHOU

TEMIIepaTypbl

TEPMOJMHAMUYECKON CUCTEMBI

CO CpeIHEN KMHETUYECKON YHEPTHUE
MOCTYMATEIbHOTO TEIMJIOBOTO JIBHXKEHUS
e€ JacTuil.

TexHudeckue ycTpoiucTea u
TEXHOJIOTHYECKHUE TIPOIIECCHI: TEPMOMETP,
O6apomeTp, MoTy4eHHe HaHOMAaTEePHAIIOB

(hopMyI MOJIEKYJIIPHON (PU3HUKH.
Petrenue kauecTBeHHBIX 3a]1a4,
TpeOyIOIMMX TPUMEHEHUS 3HaHUH 110
MOJICKYJISIPHOI (pU3HUKE.

OOBbsicCHeHHE yCTPOWCTBA U TIPUHIIUTIA
JEHCTBHS TepMOMETpa, OapoMeTpa.
OO0bscHeHre TOyYeHus
HaHOMATEPHUAJIOB.

OrnpezenieHne yCiIoBH MPUMEHUMOCTH
Mojienier (GU3NYECKUX TEN U MPOIIECCOB
(sBIIEHMIA): MOJIeNel ra3a, JKUJIKOCTH U
TBEPAOTO (KPUCTAJUIMYECKOTO) Tea,
UJ€AIBHOTO ra3a.

Boinonnenue y4eOHBIX 3ajjaHHil Ha
aHau3 TETJIOBBIX MIPOLIECCOB
(sIBJIEHMUIA) C HUCTIONB30BAHUEM
ocHOBHBIX TTosiokeHnit MKT u 3akoHOB
MOJIEKYJISIPHOUM (PU3UKHU: CBSA3b TaBICHHUS
HJICATBHOTO Ta3a CO CpeaHEn
KUHETUYECKOU YJHEPTUEHN TENIIOBOTO
JBUKEHUS U KOHILIEHTPALUEHW €ro MOJIEKYI,
CBSA3b TEMIIEpPATYphl BEIIECTBA CO CPeAHEN
KUHETHUYECKON DHEPrUeH TEIIOBOIO
JBIKEHUSI €T0 YaCTHII,

CBSI3b JIABJICHUS HWJCAJBHOTO rasza cC
KOHIICHTpAallMed MOJEKyl M  €ro
TEMIIepaTypoH, ypaBHEHUE

MenpaeneeBa—Kianeiipona
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3.2

TepmoauHaMuka.
TemnoBsle MaIIMHbI

Tepmonunamuueckas (T/]) cucrema.
3ajaHye BHEIIHUX YCIOBUI

JUIsl TEPMOJUHAMUYECKON CUCTEMBI.
BHelHue v BHyTpEHHUE TapaMeTPBhI.
[TapameTpbl TEPMOAMHAMUYECKOU
CUCTEMBI KaK CPEIHUE 3HAYCHUS
BEJIMYMH, ONHCHIBAIOIINX €€ COCTOSIHUE
Ha MUKPOCKOIIUYECKOM YPOBHE.
Hynesoe Hauano

TEPMOJUHAMUKHU.
Camonpou3BoJIbHas penaKcaius
TEPMOJIMHAMUYECKOIN CUCTEMBI

K TEILIOBOMY PAaBHOBECHIO.

Mopenb naeanbHOro rasa

B TEPMOJAMHAMHUKE —

CUCTEMA yPaBHEHUM:

ypaBHeHUE MeHieneeBa—
Kitanelipona u BelpakeHue

JUIsl BHYTPEHHEH SHEPTHUH.

VYcnoBust IpUMEHUMOCTH

ATOM MOJIEIN: HU3Kas
KOHIIEHTpalXs YacTHll,

BBICOKHE TEMIIEPATYPHI.

Beipaxxenue

JUTsl BHYTPEHHEN SHEPrUH
OJIHOATOMHOTO M/I€aJIbHOTO

rasa.

KBasucratnueckre U HECTaTUUECKHE
MIPOLIECCHI.

SHCMGHTapHaH pa60Ta B TCpPMOJUHAMUKE.

Brruucnenue pabotsl o rpaduky
npouecca Ha pV-auarpaMme.

H3MepeHne yieabHOM TEMIOEMKOCTH Pa3HbIX
BEILIECTB, UX CPABHEHUE, IIPOBEJICHUE
WCCIICIOBAaHUH 3aBUCUMOCTEH (DPU3HUECKUX
BEJIMYUH U OIBITOB IO MPOBEPKE
IPEII0KEHHOW TUIIOTE3bI IPU N3YUYEHUU
IIPOLIECCOB TEII00OMEHa U a/InadaTHOro
npouecca. OmnpenenaeHre aOCOMOTHRIX U
OTHOCHUTEIIbHBIX ITOIPEIIHOCTEN U3MEpEHNI
(bU3MUECKUX BETUYHH.

OlieHKa rpaHull MOTPEITHOCTEN.

N3yuenue B3auMOCBS3U YHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJACHCTBUSA U
TEMIIepaTypPbl KUTICHUS KUJIKOCTEH.
N3yueHue TenaoBbIX ABUTATENICH C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX MOJIEIIEH.
HccnenoBanue pa3Hbix criocoOoB
M3MEHEHUS! BHYTPEHHEHN SHEPrUu.
Pemenue pacy€THbIX 3a71a4 C IBHO
3aJJaHHOM Y HESIBHO 3a/IaHHOM
¢busnyeckoit MoebI0

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
hopmyn MoJIeKyIApHON GUBHKHU U
TEPMOJIMHAMHUKH.

Pemrenne kauecTBEeHHBIX 3a]1a4,
TpeOyIOIMX MPUMEHEHUS

3HaHUU 10 MOJIEKYJISIPHON

(bu3MKe U TepMOJUHAMUKE.

OObsicHeHHE yCTPOWCTBA U IPUHIIUTIA
JEHCTBUSI XOJIOIUIHHUKA,

KOHAUIMOHEPA, JU3EIBHOTO U
KapOIOpaTOPHOTO JIBUTATENIECH, MapOBOM
TYpOUHBI.

OObsICHEHHE TIOTyYEHHUST CBEPXHUZKUX

https://resh.edu.ru/subj
ect/lesson/6289/start/4
7531/
https://resh.edu.ru/subj
ect/lesson/6290/start/1
97453/
https://resh.edu.ru/subj
ect/lesson/4720/start/2
70767/
https://resh.edu.ru/subj
ect/lesson/2596/start/
https://resh.edu.ru/subj
ect/lesson/5895/start/1
38339/
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Temonepenaya Kak crnoco0 U3MEHEHUs
BHYTPEHHEHN SHEPIUU
TEPMOJUHAMHYECKON CUCTEMBbI

0e3 coBepieHust paboTel. KoHBekIus,
TEIIONPOBOAHOCTD, U3JIy4YEHHUE.
KoymmuectBo Tennorsl. TermwioéMKOCTh
Tena. Y 1eJIbHas U MOJISIpHAst
TEII0EMKOCTH BEILIECTBA. Y paBHEHUE
Maiiepa. Y nenpHas TEIIoTa CropaHus
TOIUIMBA. Pacy€T KoMuecTBa TEraoThl
npu Teronepenaue. [lonstue

00 agmabaTHOM IpoIecce.

ITepBblii 3aK0H

TEPMOJIMHAMUKH.

Buytpennss sueprus. Konuuectso
TEIUIOTHI U paboTa KaK Mepbl U3MEHEHHUSI
BHYTPEHHEHN SHEPTrUun
TEPMOJIMHAMUYECKON CUCTEMBI.

BTtopoii 3aKk0H TepMOJIMHAMUKHI

JUIsl PABHOBECHBIX IIPOLIECCOB: YEPE3
3aJJaHHOE PaBHOBECHOE COCTOSIHUE
TEPMOJIMHAMUYECKON CUCTEMBI
MPOXOIUT €IMHCTBEHHAs aauabdara.
AOcomoTHas Temreparypa.

BTtopoii 3ak0H TepMOJIMHAMUKH 1JI5
HEPAaBHOBECHBIX MPOIECCOB: HEBO3ZMOKHO
nepeaaTh TeImIoTy OT 6ojee X0I0AHOTO
Tena K OoJsiee HarpeTomy 6e3
kommneHcaruu (Knaysuyc).
HeoOpatumMocTh NpUpOIHBIX TPOIECCOB.
[IprHIMIIBI AEUCTBHS TEMJIOBBIX MAIIUH.
KIII.

MakcuManbHOE 3HaYECHUE

TEMIIepaTyp, YTHIN3AIUN «TETUIOBBIX)
OTXOJIOB C UCMOJIb30BAHUEM TEILJIOBOIO
Hacoca, yTUIN3aliu OMOOPTaHUYECKOTO
TOTLIMBA IS BEIPAOOTKH «TEIUIOBOI» U
3JEKTPOIHEPIUH.

BoinonHenue y4eOHBIX 3ajaHMil Ha
aHaIu3 TEIJIOBBIX IIPOLIECCOB
(sBNIEHUIT) C UCTIOJIb30BAaHUEM

OCHOBHBIX noJsiokeHuil MKT u 3akoHOB
MOJICKYJISIPHOM (PU3UKU U TEPMOJIUHAMUKHU:
NEPBBIN 3aKOH TEPMOJIUHAMUKH, 3aKOH
COXpaHEHUs SHEPTHH B TEIIOBBIX
npoleccax.

Hcnonw3oBanue IT-rexHonoruit mpu
paboTe ¢ JOMONMHUTEIHLHBIMU

UCTOYHUKAMU MH(GOPMAIUH 110 TEME, UX
KPUTHYECKUI aHAJIN3 U OLIEHKA
JIOCTOBEPHOCTH.

AHanu3 u oleHKa MoCaeICTBUI
WCTIOIb30BaHUSI TETUIOBBIX JBUTATENIECH U
TEIUIOBOTO 3arpsi3HEHUS OKPYIKAOIIEN CPEIbI
C TIO3HIIMI YKOJIOTMYECKOI 0€30MacHOCTH;
MPEICTABICHUN

0 palMOHaIBLHOM
MIPUPOAOIONIBE30BaHUH (B MpoIiecce
MOATOTOBKH COOOIIEHHIA,

BBITIOJTHEHUH TPYIIIOBBIX MPOEKTOB)
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KIIJ. Iukn KapHo.

OKOJIOTUYECKHUE ACTIEKTHI
MCIIOJIb30BaHUs TEIUIOBBIX JBUTATENIECH.
TeroBoe 3arps3HeHUE OKPY Karolen
CpEJbl.

TexHudeckue ycTpoucTea u
TEXHOJOTMYECKHE MTPOLIECCHI:
XOJIOIUIbHUK, KOHIULIUOHED,
JM3EIBbHBIA U KapOIOpaTOPHBIi
JIBUTATEIH, TapoBasi TypOuHa,
MI0JIy4€HUE CBEPXHU3KUX TEMIIEpaTyp,
YTHIN3ALHUS «TEIIOBBIX» OTXO0/10B

C MCIOJIb30BaHUEM TEIJIOBOI'O HACOCA,
YTHIIN3a1Ks OMOOPTraHN4eCKOro
TOTLIMBA IS BHIPAOOTKHU «TEILIOBOI» U
AIIEKTPOIHEPTUH

3.3

ArperatHbie
COCTOSIHMS BEIIECTBA.
@da30BbIE IEPEXOBI

14

[TapooOpa3oBaHue U KOHJEHCAIIHS.
Ucnapenue u kunenue. Y nenpHas
TEIJI0Ta MapooOpa3OBaHuUs.
HachplieHHble ¥ HEHACHIIICHHBIE MTAPHI.
KauectBeHHast 3aBUCMMOCTb TJIOTHOCTH
Y JIaBJICHUS HACBIIIEHHOTO Tapa

OT TeMIIEepaTyphl, UX HE3aBUCUMOCTh

0T 00bEMa HACBHIIIICHHOTO TIapa.
3aBUCHMOCTH TEMITEPATYPhl KUTICHHS
OT JIaBJICHUSI B )KHJIKOCTH.

BrnaxaocTs Bo3ayxa. AGCOTIOTHAS U
OTHOCHUTEJIbHAS BIIAYKHOCTD.

Trépnoe Teno. Kpucrannuueckue u
amop(HbIe Tera. AHU30TPOIUS CBOMCTB
KpuctauioB. [naBnenue u
KpUCTaJUIM3anus. Y IeiabHas TEIoTa

Habmroienne cBOMCTB HACBIIIIEHHBIX
MapoB, MaNbIX AedopMaluii, NpoBeACHNE
KOCBEHHBIX U3MEPEHUN

yAETBHOM TEIUIOTHI TIaBIECHUS JIbJIA,
a0COIOTHON BIaKHOCTH BO3]yXa,

K03 dUITMEHTa TOBEPXHOCTHOTO
HaTspkeHust, moayis FOHra.

N3yueHue 3akoHOMEPHOCTEN HUCTIapEHUs U
KUTICHUS KUIKOCTEH, B TOM YHUCIIE
KUTICHUS TIPU TIOHI>KEHHOM JIaBJICHUH,
HarpeBaHus U TUIaBICHUS
KPUCTAJUTMYECKOTO BELIECTBA,
KalWJUIAPHBIX SBJICHUM, CMAaYUBaHHMSI.
[IpoBeaeHue oNbITOB C MBUIBHBIMU
IIEHKAMU.

HccnenoBanue Mmoaenu

https://resh.edu.r
u/subject/lesson/5896/s
tart/47771
https://resh.edu.ru/subj
ect/lesson/4722/start/4
7800/
https://resh.edu.ru/subj
ect/lesson/3731/start/4
7858/
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raBiaeHus. Cyonumarius.
Hedopmaruu TBEPIOTO TENA.
Pactsixenue u cxxatue. Casur. MoayJiib
IOnra. [lpenen ynpyrux nedopmauii.
TeroBoe paciiupeHue KUAKOCTEN U
TBEPIBIX TN, 00BEMHOE U TUHEHHOE
paciupenyre. AHrapMOHU3M TETIOBBIX
KoJie0aHUi YacTHI] BEIIEeCTBA KaKk
MPUYMHA TETJIOBOTO PACIIMPEHHUSI TEJ
(Ha KaUECTBEHHOM YpPOBHE).
[IpeoOpa3zoBanue 3HEPrUM B Pa3oBbIX
nepexoiax.

YpaBHEHHE TEIIOBOTO

6ananca. [ToBepxHOCTHOE

HaTsDKEHUE.

KoadduiuneHT moBepXxHOCTHOTO
HaTspKeHus. KanuuispHeie siBJIeHUSI.
JlaBiieHne o UCKpUBIEHHOM
MMOBEPXHOCTHIO JKUJIKOCTH.

®opmyina Jlamnaca.

TexHuueckue ycTpoicTsa u
TEXHOJIOTMYECKHUE TIPOLIECCHI: )KUIKUE
KPUCTAJUIBI, COBPEMEHHBIE MATEPUAIIBI

HEHBIOTOHOBCKOM JKUJIKOCTH. Perienue
PacUY€THBIX 3a/1a4 C BHO 33/IaHHON U
HESIBHO 33JJaHHON (U3UYECKOM
MOJIETIBIO

C UCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
(hopmysT MOJIEKYJIApHOHN (PUBHKH U
TEPMOAVMHAMUKH.

Pemenue kauecTBEHHBIX 3ajad,
TpeOyIOIMX IPUMEHEHUS 3HaHUH 10
MOJIEKYJIIpHOH (U3HKE U
TEPMOJMHAMHUKE.

OObsicHeHne OCHOBHBIX TPUHITUIIOB
CTPOEHHUS JKUJIKUX KPUCTAJUIOB, OTYYEHUS
COBPEMEHHBIX MaTepUaJIOB.
OrnpezenieHne ycinoBHil NPUMEHUMOCTH
Mojeneil pU3nuecKux Ten 1 MpoLeccoB
(siBNEHMI): MoJiene ra3a, JKUJKOCTH U
TBEPAOTO (KPUCTAJUINYECKOTO0) Tea,
UJealIbHOTO Ta3a.

BoinonHenue y4eOHBIX 3ajjaHUil Ha
aHaIu3 TEIIOBBIX IIPOLIECCOB
(sIBJIEHMUIA) C HCTIONH30BAHUEM
ocHOBHBIX TTosio)keHnit MKT u 3akoHOB
MOJIEKYJISIPHON (PM3UKH U TEPMOJAMHAMUKH:
CBSI3b JIaBJICHUS HJI€aIbHOIO ra3a C
KOHIIEHTPalluel MOJIEKYJI U €ro
TeMIeparypoil, ypaBHeHne MeHneneeBa—
Kitaneiipona, nepBslii 3aK0H
TEPMOANHAMUKHU.

PaGora B rpynnax npu o0cy:k1eHUU
BOITPOCOB MEKIIPEMETHOTO XapaKTepa
(marmpumep, o Teme «TermnooOmeH
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B )KMBOW MIPUPOIEY)

Hroro no pazueny 49
Pa3znen 4. DiekTpoanHamMuka
4.1 DJIEKTPUUECKOE TIOTIE 24 DIeKTPHU3AIMS Te U €& MPOSBICHHUS. ITpoBesieHne KOCBEHHBIX H3MEPEHUH 1 https://myschool.edu.r

DnekTpuueckui 3apsia. [IBa Buaa
ANEKTpUUECKUX 3apsaoB. [IpoBoaHMKY,
JIUA3IEKTPUKU U MTOIYITPOBOIHUKH.
DneMEeHTapHBIN 3JEKTPUUECKUN 3apsi.
3aKOH COXpaHEHMsI AJIEKTPUUECKOTO
3apsana. Bzaumonenicreue 3apsaaoB.
Toueunsle 3apspl. 3akoH Kynona.
Onektpuueckoe nose. Ero neiicteue

Ha 3JIEKTPUYECKUE 3apsi/Ibl.
Hanpspk€HHOCTD 31EKTPUYECKOTO TOJISL.
[TpoOusIii 3apsia. Jlunuu
HANPSKEHHOCTH AJIEKTPUYECKOTO TTOJIS.
OnHOPOIHOE NEKTPUYECKOE MTOJIE.
IToTreHIManbHOCTH
NIEKTPOCTATUYECKOTO nosist. PasHocTh
MOTEHIIMAJIOB U HANPSKEHUE.
IToTenumanbHas YHEPTUs

3apsA1a B AIEKTPOCTATHYECKOM

oJIe.

[ToTeHnnan 3MeKTpOCTaTHIECKOTO MOJIS.
CBs13b HaNPSKEHHOCTH T0JIS U Pa3HOCTH
MOTEHLIUAJIOB ISl 3JIEKTPOCTATUYECKOT O
110Jis1 (Kak OAHOPOJHOTO, TaK U
HEOJJHOPOIHOTO).

[TpuHIMDI

CyHepIO3UIUU

AIEKTPUYECKUX TOJIEH.

ITone Toueunoro 3apsna. [lone

OIIBITOB I10 IPOBEPKE NMPEAIOKEHHON
TUIIOTE3bI IPU U3YYEHUHU B3aUMOACHCTBHS
3apsDKEHHBIX TEJ, 3apsJa KOHIEHCaTopa,
IIOCJIE0BATENBHOIO COEIUHEHUS
KOHZeHcaTopoB. OnpeneneHue
a0COJIIOTHBIX U OTHOCUTENIBHBIX
IOTPELIHOCTEN U3MEPEHUIN

¢usnyeckux BenuurH. OLeHKa TPaHuI]
IIOTPEUIHOCTEM.

HaGmronenue npeBpalieHus 3JHepruu
3apsPKEHHOI0 KOHJIEHCATOPa B DQHEPIUIO
U3JIy4ECHHs CBETOAMO/a, UCCIIEJOBAaHUE
paspsia KOHJIEHCATOPa Yepe3 PeE3UCTop.
N3yueHne 3aBUCHUMOCTH

BIIEKTPOEMKOCTH TTOCKOTO

KOH/JIEHCATOpa OT IUIOLIAAH UIACTHH,
pacCTOsIHUS MEXAY HUMH U
JUAIIEKTPUYECKON MPOHUIIAEMOCTH.
N3yueHne kapTUH JTUHUN

HaIpPsHKEHHOCTH 3JIEKTPUYECKOTO MO
TOYEYHOTI'0 3apsA/1a, PABHOMEPHO
3apsHKEHHON cdepbl, pABHOMEPHO
3apsHKEHHOTO M0 00bEMY 11apa,
PaBHOMEPHO 3apsKEHHOM OECKOHEUHOM
IIJIOCKOCTH M 3KBUITOTEHIIMATBHBIX
MOBEPXHOCTEM.

Pemenue pacy€THbIxX 3a/1a4 ¢ IBHO 3aJaHHOMU
Y HESIBHO 33/1aHHON (PU3UYECKOI MOJIENBIO C

u/

https://resh.edu.ru/subj
ect/lesson/6291/start/1
5491/
https://resh.edu.ru/subj
ect/lesson/6292/start/3
25554/
https://resh.edu.ru/subj
ect/lesson/4740/start/1
5520/
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paBHOMEpHO 3apsbkeHHOU cdepsl. [lome
PaBHOMEPHO 3apsKEHHOT0 TI0 00BEMY
wapa. [lone paBHOMEpPHO 3apsKEHHOU
OeckoHeyHOH M1ocKkocTH. KapTuHsl
JIMHUM HANPsSKEHHOCTH 3TUX TOJICH U
HKBUIIOTEHIHMAIbHBIX TOBEPXHOCTEH.
ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM
nosie. YcnoBue paBHOBECHS 3apsIOB.
JIM3IIeKTPUKY B JIEKTPOCTATUYECKOM
none. J{usnekrpuyeckas
IIPOHUIIAEMOCTh BELIECTBA.
Konnencarop. D1eKTpoEMKOCTh
KOHJIEHCaTopa.

DIEeKTPOEMKOCTD MIJIOCKOTO
KOHJIEHCaTOopa.

[TapannensHOE coeqUHEHNE
KoHeHcaTopoB. [locnenoBaTenbHoe
COEJIMHEHUE KOHJIEHCATOPOB.
DOHeprus 3apsKEeHHOT0 KOHEHCATopa.
JIBrKeHHE 3apsyKEHHON YaCTUIbI

B OJIHOPOJHOM DJIEKTPUYECKOM IIOJIE.
TexHu4eckue ycTponucTea u
TEXHOJOTMYECKHE MPOLIECCHI:
AIIEKTPOCKOII, AIEKTPOMETP,
AIIEKTpOCTAaTUYECKas 3allNTa,
3a3eMIIEHUE

AIIEKTPONPUOOPOB,

KOHJICHCATOPbI, TEHEPATOP

Ban ne I'paada

HCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
(hopMyIT AIEKTPOCTATHUKH.

Pemenue kauecTBEHHBIX 3ajad,
TpeOyIOMMX TPUMEHEHUS 3HaHUH 10
INEKTPOCTATHKE.

OOBsicHEeHHE YCTPOICTBA U IPUHIIMIIA
JEICTBUS 3JIEKTPOCKOIIA, dJIEKTPOMETPA,
KOHJICHCATOpOB, reHeparopa Ban ne
I'paaca.

OO0bscHenne paboThbl
ANEKTPOCTATUYECKOM 3aIUTHI, 3a3€MIICHUS
aneKTponpudopoB. OnpeaesieHne yCiaoBHit
IPUMEHUMOCTH MOJesiel GU3NYECKUX TEN:
TOYEUYHBIN 3apsill, OJHOPOIHOE
ANEKTPUUYECKOE TOJIE.

Brinmonnenue yueOHBIX 3aaHU

Ha aHaJIu3 3JIEKTPUUYECKUX MTPOLIECCOB
(sIBNIEHUI) C UCTIOJIB30BAaHHEM OCHOBHBIX
NIOJIO’KEHUH U 3aKOHOB JJIEKTPOAUMHAMHUKH:
3aKOH COXpaHEHUS

INEKTPUYECKOTO 3apsa, 3akoH KyiioHa,
HNOTEHLIUAIBHOCTh

ANEKTPOCTATUYECKOTO OIS, TPUHIIMII
CYNEPHO3UINH JIEKTPUUECKUX MOJEH.
Hcnons3zoBanue [T-TexHonornii npu
paboTe ¢ IOTOIHUTEEHBIMU
UCTOYHUKAMU MH(POPMALIUH 110 TEME,

UX KPUTUYECKUI aHAJIU3 U OLIEHKA
JIOCTOBEPHOCTH
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4.2

ITocTosHHEBINI
ANEKTPUIECCKUIN TOK

24

Cwita Toka. [1oCTOSIHHBIN TOK.

VYcnoBus CylecTBOBaHUS IOCTOSTHHOTO
ANEKTPUYECKOT0 TOKa. McTouHnKM TOKA.
Hanpsokenue U u 9J1C é.

3akon OMa aJ1s1 yyacTKa LEenu.
DIIEKTPUUYECKOE COMIPOTUBIICHUE.
3aBUCHUMOCTb CONPOTUBIICHUS
OJIHOPOJIHOTO MTPOBOJIHUKA OT €r0
JUTMHBI U TIJTOIAIU TTOTIEPEYHOTO
cedyeHus. Y 1eIbHOE COMPOTUBIICHUE
BEIIIECTBA.

[TocnenoBarenbHOE, apalIeIbHOE,
CMEIIaHHOE COETMHEHUE ITPOBOIHUKOB.
Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX
nenei. [IpaBuna Kupxroda.

Pabora anekrpuyeckoro

ToKa. 3akoH J[xoymnsa-Jlenna.
MOIHOCTh 3AEKTPUUECKOTO TOKA.
TemoBast MOIITHOCTb,

BbIJIEJIsIEMasi Ha PE3UCTOpE.

3/1C 1 BHyTpEeHHEE CONPOTUBIICHUE
MCTOYHUKA TOKa. 3akoH OmMa

JUTSI TIOJTHOM (3aMKHYTOM )
ANEKTPUYECKOM Lenu. MoIHOCTh
MCTOYHMKA TOKA. KOpOTKOE 3aMbIKaHUE.

KOH}IGHC&TOp B IICIIN ITIOCTOSHHOT'O TOKA.

[IpoBenenune npsAMbIX U3MEPEHUN CHIIBI TOKA
Y HaIpsKEHUs, KOCBEHHBIX U3MEPEHUM
yaenbHoro conportusienus, IC u
BHYTPEHHET0 CONPOTUBIICHUSI HCTOYHUKA
TOKa, ITPOBEICHUE UCCIIEJOBAHUN
3aBUCHUMOCTEH (U3NYECKUX BETUYMH U
OIBITOB I10 IPOBEPKE MPEIOKEHHON
TUIIOTE3bI IPU U3YUYEHUU LENel TOCTOSIHHOTO
TOKA.

Omnpenenenre abCOMIOTHBIX U
OTHOCHUTEIIbHBIX ITOIPEIIHOCTEMN
U3MEpeHHUH (PU3NUEeCKUX BEIUYUH.
OlieHKa rpaHuil MOTrPEITHOCTEN.
N3yueHne KOpOTKOTo 3aMbIKaHUs
raJIbBAaHUYECKOTO JIEMEHTA U OLIEHKA
BHYTPEHHETO COMPOTUBIICHUS.

Pemrenue pacu€THBIX 3a7a4 C SIBHO
3aJlaHHOM Y HESIBHO 3a/1aHHOM
¢busnyeckoit MoebI0

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
(hopMyJT TOCTOSTHHOTO TOKA.

Pemrenue kauecTBEHHBIX 3aj1a4,
TpeOYIOMMX MPUMEHEHUS 3HAHUH U
3aKOHOB TIOCTOSIHHOTO TOKA.

OO0bsicHeHHEe yCTPONCTBA U IPUHITUTIA
JIEHCTBUS aMIIEpPMETPa, BOJIBTMETPA,

https://myschool.edu.r
u/
https://resh.edu.ru/subj
ect/lesson/4740/start/1
5520/
https://resh.edu.ru/subj
ect/lesson/5897/start/1
50904/
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TexHudeckue ycTpoucTea u
TEXHOJIOTMYECKHUE IIPOLIECCHI:
aMIiepMeTp, BOJIbTMETD,
peocTart, CYETUYUK
AIIEKTPUYECKON SHEPIrUun

peocrara, CUETUMKA AIEKTPUIECKON
SHEPIUU.

Brimonnenue y4eOHbIX 3aaHui

Ha aHAJIU3 AJIEKTPUUECKUX MTPOILIECCOB
(sIBJIEHUI) C UCTIOJIb30BAaHUEM OCHOBHBIX

ITOJIOKECHUH M 3aKOHOB QJICKTPOAUHAMUKH:

3akoHbl OMa JuId yyacTKa Lenu U JJis
3aMKHYTOH 3JI€KTPUYECKO LIenH, 3aKOH
[xoyna—Jlenna.

PaGora B rpynmnax npu o0CyxIeHUU
BOIIPOCOB MEXKIIPEIMETHOTO XapaKTepa
(HarmpuMep, o TemMe «DJIEKTPUUYECKHUEe
SIBJICHUSI B IPUPOJIEN)

https://myschool.edu.r
u/

4.3

Toku B paznuuHbIX
cpenax

DnekTpruyeckasi IpoOBOAUMOCTD
pPa3IMYHBIX BEIECTB. DIEKTPOHHAs
MIPOBOJIMMOCTB TBEPBIX METAJIOB.
3aBUCUMOCTh COMPOTUBIIEHUSI METAJIIOB
oT Temneparypsl. CBEpXMPOBOAUMOCTb.
DIIEKTPUUECKHI TOK B BAKyyMe.
CBoIICTBA 2JIEKTPOHHBIX ITYYKOB.
[TonmynipoBogauku. CoOCTBEHHAs

Y TIpUMECHasi TPOBOIUMOCTH
MOJYynpOBOAHUKOB. CBOMCTBA
p-n-nepexona. [TomynpoBogHUKOBBIE
pUOOPBHI.

DJIEKTPUYECKHUI TOK B JJIEKTPOIUTAX.
DNEKTPOIUTHYECKAs TUCCOLUAIHS.
DNEeKTPOIN3. 3aKOHBI

dapazes 11 JIEKTPOIU3A.
DJIEKTPUUYECKUI TOK B

razax. CaMOoCTOSTENbHBIN U
HECaMOCTOSITENIbHBIN

[IpoBeneHne KOCBEHHBIX U3MEPEHUN U
HCCIEA0BAHUH 3aBUCUMOCTEN

MeXx1y GU3NYECKUMHU BEIUUYNHAMU IpU
M3YYEHHUHU MTPOLIECCOB MPOTEKAHUS
JJEKTPUYECKOTO TOKA B METaJIIAX,
ANEKTPOJIUTAX U MOJTYIPOBOIHUKAX.
Omnpenenenne abCONIOTHBIX U
OTHOCHUTEIIBHBIX IOTPEITHOCTEN
M3MepeHull PU3NYECKUX BETUUMH.
O1uieHKa rpaHull MOTPENTHOCTEN.
HabmtoneHue snexTponu3a, u3ydeHue u
00BsICHEHNE TPOBOUMOCTH
JJEKTPOJIUTOB, SKCIIEPUMEHTAILHOE
N3Y4YEHHE 3aKOHOB IEKTPOJIN3a
®dapanes.

CHsTHE BOJIBT-aMIIEPHOMN
XapaKTEPUCTUKU TUOA.

CpaBHeHuE NPOBOIMMOCTH METAIJIOB U
MOJTYTTPOBOIHUKOB.

https://myschool.edu.r
u/

https://resh.edu.ru/subj
ect/lesson/4723/start/1
5578/
https://resh.edu.ru/subj
ect/lesson/4723/start/1
5578/
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paspsa.

Pa3nuynble TUIIBI CAMOCTOSITETLHOTO
paspsaa. Mounnus. [1na3sma.
TexHuueckue ycTpoicTBa

U TIPaKTUYECKOe

MIPUMEHEHHUE:

ra3opaspsaHble JIAMIIbI, SJIEKTPOHHO-
Ty4eBasi TpyOKa, MoJIyInpOBOAHUKOBBIE
npuOOpPBI: MO, TPAH3UCTOP, (POTOANO,
CBETOJINO/I, TaJIbBaHUKA, paQUHUPOBAHHE
Me/IY, BhITUIABKA aJTFOMUHHUS, JIEKTPOHHAs
MUKPOCKOTIHS

N3yueHune nckpoBoro paspsiaa u
IPOBOAMMOCTH BO3/AyXa.

Pemenue pacuéTHbIX 337124 C IBHO

3aJJaHHOU U HESIBHO 3aJIaHHOU

(bu3nUecKoil MOJEINbIO ¢

HCII0JIb30BAaHNEM 3aKOHOMEpPHOCTEN
IIOCTOSIHHOT'O TOKAa B PA3JINYHBIX CPEAAX.
Pemenne kauecTBEHHBIX 3aj1a4, TPEOYIOMIUX
NPUMEHEHHUS 3aKOHOMEPHOCTEH MOCTOSIHHOTO
TOKA B Pa3JIMYHbIX CPE/Iax.

OObscHeHre yCTPOWCTBA U IPUHIIUIIA
JEHCTBUS Ta30pa3psiIHbIX JIaMII,
AJEKTPOHHO-ITY4eBON TPYyOKH,
HOJYTIPOBOTHUKOBBIX MTPUOOPOB: IHOA,
TpaH3ucTopa, (HOTOANO01a, CBETOIUOIA.
OObsicHeHHEe CyTH MPOIECCOB: TAIbBAHUKH,
padbUHUPOBAHUS ME/IH, BHITIJIABKH AIFOMUHUSA,
3JIEKTPOHHOW MUKPOCKOITHH

Hroro no pazneny

54

Paspnen 5. @usuyecKnii NPaKTHKYM

5.1 duznueckuii 16 Crioco0Ob1 H3MepeHHS [IpoBeeHne KOCBEHHBIX U3MEPECHUN, https://myschool.edu.r
MPAKTUKYM (bU3HYECKUX BETUYHH C UCCIIEJIOBAaHUM 3aBUCUMOCTEN (PU3NYECKUX u/
UCTIOJIb30BAHUEM aHAJIOTOBBIX U BEJIMYHH, TPOBEPKA MPEIOKEHHBIX
U(PPOBBIX U3MEPHUTETBHBIX TUIOTE3
npuOOpoB U (BBIOOp M3 PabOT, OMHMCAHHBIX B
KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM. TEMAaTUIECKHUX pa3zeniax
AOCONIOTHBIE U OTHOCUTENBLHBIE «YYeHUYECKHUI SKCIIEPUMEHT,
MOTPEIIHOCTH U3MEPEHUHN PU3NIECKIX nabopaTopHble pabOThI, TPAKTUKYM))
BenmurH. OI[eHKA TPaHUIl
MOrPEIIHOCTEN
Hroro no pazneny 16
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PesepBHOE Bpems

10

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

170
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11 KJIIACC

HauMenoBanue

Ne Koa-Bo OcHoBHBIEC BU/bI 1eATEJIbHOCTH 0P
23716108 U TeM IIporpamMmmHoe coepxanue AL
n/n pasa 4acoB 00yJaroImMXCs
y4eOHOro npeamMera
Pa3nea 1. DiekTpoamHamuka
1.1 MaraurHoe nose 14 B3anmoeiicTBre MOCTOSIHHBIX MATHUTOB U [TpoBeneHNEe KOCBEHHBIX U3MEPEHHN CHITBI https://myschool.e

IIPOBOJAHHUKOB ¢ TOKOM. MaruurtHoe mouie.
Bextop marautHOU uHAykuuu. [punnun
CYNEpHO3UIIMN MATHUTHBIX Mosel. JInnuu
MarHUTHON MHTYyKIUU.

MarsauTtHoe 1oJe MPOBOAHHUKA C TOKOM
(mpsiMOTO MPOBOAHUKA, KATYIIKU U
KpyroBoro Butka). OnsiT Opctena. Cumna
Awmriepa, €€ HampaBiIeHUE U MOIYJIb.
Cuna JlopeHua, e€ HalpaBiIeHUE U
MOAYJb. JIBHKEHUE 3apsSKEHHOU
YaCcTULIBI B OJJHOPOJTHOM MarHUTHOM
nosie. Pabota cuiiet Jlopenna.
MarsuTtHOe 1oJje B BEHIECTBE.
deppomMarHeTHky, napa u
JMaMarHeTUKH.

TexHu4eckue ycTpoicTBa U TEXHOJIOTHYECKHE

IIPOLIECCHI: IPUMEHEHHE TOCTOSTHHBIX
MarHuToB, 3JIEKTPOMarHUTOB, TECTEP-
MYJIBTHUMETP, dJIEKTPOABUTATENb SIKOOH,
YCKOPUTEH JI€MEHTAPHBIX YaCTHI]

Awmriepa, IpoBe/IEHUE UCCIEIOBAHUS
3aBHCHUMOCTEHN MKy (hU3NUeCKUMHU
BEJIMYMHAMU U OIBITOB IO MIPOBEPKE
MPEJI0KEHHON THIOTE3bI IPU U3yUECHUU
JEHCTBUS TIOCTOSIHHOT'O MAarHUTa Ha PaMKy
C TOKOM, B3aUMO/ICHCTBUS ITPOBOJHUKA
C MarHuTHBIM nosieM. Onpeenenue
aOCOJIIOTHBIX M OTHOCUTEIIBHBIX
IIOTPEIHOCTEN U3MEPEHUI

¢uznueckux BenuyuH. OneHka

TpaHULl MOrPEMTHOCTEM.

HccenenoBanne MarHuTHOTO MOJIS
IIOCTOSIHHBIX MarHuTOB, CBOMCTB
(beppOMarHeTHKOB.

Omnpenenenue yCIOBUM MPUMEHUMOCTH
MOJIETN OJHOPOJHOTO MArHUTHOTO MOJIS.
Omnpenenenre HanpaBiIeHUS UHIYKIUU
MarHMTHOT'O TOJISl IIPOBOIHUKA C TOKOM,
cuibl AMnepa u cuisl JlopeHna.
N3yuenne KapTUHBI IUHUM UHIYKIIUA
MarHMTHOT'O TOJIs TOJI0COBOTO U
MOJIKOBOOOPAa3HOTO OCTOSIHHBIX
MarHuToB, JJIMHHOTO MPSIMOTO
IIPOBOJHMKA, 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJHHKA, KATYLIKU C TOKOM.
OOBsicHeHHE B3aUMOJICHCTBUS IBYX

du.ru/

https://resh.edu.ru/
subject/lesson/590
O/start/49362/
https://resh.edu.ru/
subject/lesson/474
1/start/150960/




MIPOBOJIHUKOB C TOKOM, JICHCTBUS CUJIBI
JlopeH11a Ha HOHBI 3JIEKTPOJIUTA.
HaGnronenue nBuXeHUs MydKa
AJIEKTPOHOB B MArHUTHOM TIOJIE.
N3yuenue npuHLmna AeHCTBUS
AIIEKTPOU3MEPHUTETHLHOTO MPUOOpa
MarHUTORJIEKTPUUECKON CUCTEMBI.
Pemenue pacy€THbIX 3a71a4 C IBHO
3aJJaHHOM W HESBHO 33JIaHHOM
(bu3nYECKOil MOJIEIbIO

C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyi o TeMe «MarauTHoe MoJe».
Pemenne kauecTBEeHHBIX 33714,
TpeOYIOMIMX MPUMEHEHHUS 3HAaHUH

1o Teme « MarHuTHOE MoJe».
OOBsicHEeHHE YCTPOWCTBA U TIPUHITUTIA
JIECTBUSI 3JIEKTPOMArHuToOB, TecTepa-
MYJIbTUMETPA, SJIEKTPOABUTATENS
Axob6u, yckopuTesei 31eMeHTapHbIX
YaCTHII.

OObsicHEHNE TPUMEHEHUS TTOCTOSTHHBIX
MarHuTOB

1.2

DneKTpoMarHuTHas
AHIYKIUS

13

SIBreHne ANEeKTPOMArHUTHOM MHIYKIUU.
IToTOK BEKTOpa MarHUTHOW MHIYKIIMH.
OJ1C naAyKIHH. 3aKOH
ANIEKTPOMArHUTHOM MHAYKIMK Papanes.

Buxpesoe anekrpuueckoe noie. Toku Dyko.

OJ1C uHAYKIIMY B IPOBOJHUKE,
JIBIDKYIIIEMCST B OJTHOPOTHOM

MarduTHOM IIOJIC.

[TpaBuino Jlenna.

NunyktrBHOCTH. KaTtymika
WHIYKTUBHOCTH B IIEMH TOCTOSTHHOTO

[IpoBenenue uccaeqoBaHus
3aBHCUMOCTEN (PU3NUECKUX BEIUUNH U
OTIBITOB T10 IPOBEPKE MPEJI0KEHHON
TUNOTE3bl IPU U3YUECHUHU SIBJICHUS
AIIEKTPOMArHUTHOW MHIYKIIUH.
Omnpenenenre UHAYKIIUNA BUXPEBOTO
MarHMTHOT'O TOJI.

Omnpenenenre aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPelHOCTEN
U3MEpEeHUH (PU3NUECKUX BEITUYHH.
OneHKa rpaHull NOTPENIHOCTEHN.
DKcrnepuMeHTaIbHOE U3yUYeHHEe MpaBuiIa

https://myschool.e
du.ru/

https://resh.edu.ru/
subject/lesson/377
5/start/107857/

https://resh.edu.ru/
subject/lesson/629
4/start/49445/

50




Toka. SBnenue camoumuaykuuu. JC
CaMOUHIYKIIUU.

DOHeprusi MarHUTHOTO TMOJS KaTYIIKH C
TOKOM.

DJIEeKTPOMArHUTHOE TOJIE.

TexHuueckue ycTpoiicTea u
TEXHOJOTMYECKHE MTPOLIECCHI:
WHAYKIIMOHHAS TI€Yb, COJICHOU/I, 3aIlIUTa OT
ANEKTPHU3ALUU TEJ TIPH JTBUKECHUU

B MAarHUTHOM T0JI€ 3eMIIH

Jlenua.

HccnenoBanue SBJICHUS CAMOMH T KIUH,
3aBucumMocTu DJIC caMOUHAYKIIUU OT
CKOPOCTH U3MEHEHUS CHJIbI TOKA B IICTIH.
W3yuenue najeHuss MarHuTa B alloOMUHHEBOM
(MemHOIT) TpyOe.

COopka Mo/IeH AIMEKTPOMArHUTHOTO
re’eparopa.

Pemrenue pacu€THbIX 3a7a4 ¢ SIBHO
3a/IaHHOM U HESBHO 33JIaHHOU
¢bu3nUecKoil MO/IENbIO ¢ UCTIOIb30BaHUEM
OCHOBHBIX 3aKOHOB U ()OPMYII IO TEME
«DNEKTPOMAarHUTHAsE MHTY KIS,
Pemrenne kauecTBeHHBIX 337124,
TpeOYIOUMX NPUMEHEHNS 3HAHUH

10 TeMe «JIEKTPOMarHuTHas
WHTYKITUS.

OObsicHEHUE OCHOBHBIX IPHUHIIMIIOB
JeMCTBUS TEXHUYECKUX YCTPOMCTB H
TEXHOJIOTHYECKUX IPOLECCOB, TaKUX
KaK: MHIyKIHOHHAs Te4yb, COJECHOMJ,
3alIMTa OT JIEKTPU3ALUH TeI

IIPY ABM)KEHUH B MArHUTHOM I10J1€
3emiu.

Pabora B rpynnax npu o0Cyka1eHUN
BOIIPOCOB MEXIPEJAMETHOIO XapaKTepa
(Hampumep, 1o TeMe
«DNEKTPOMAarHUTHBIE SBICHUS

B IIPUPOJIE»)

Hroro o pasaeny

27

Pa3pen 2. Kojie0aHus M BOJIHBI
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2.1

Mexannueckue
Kose0anus

10

KonebarenbHas cucrema.

CBoOoIHBIE KOJIEOAHUS.

["apmonnueckue KoeOaHusl.
Kunematnueckoe u 1uHaMu4ecKoe
ONnKCcaHue. JHEPreTHIeCKOoe OMUCaHNe
(3aKOH COXpaHEHUsI MEXaHUYECKOU
sHepruu). BeiBoa quHamMuueckoro
OTHCAHUS TAPMOHUYECKHX KOJIeOaHUH 13
WX SHEPreTU4YEeCKOoro u

KHHEMAaTUICCKOTO ONUCAHMS. AMIUTUTYA U
¢a3za xonebanuii. CBsI3b aMIUTUTY JIBI
KoJ1ie0aHUH MCXOTHOM BEIMYMHBI C
aMIUTUTYJaMH KOJIeOaHUH e€ CKOPOCTH U
YCKOPEHUSI.

[Tepuon u yacrora konebanuii. [lepuon
MaJIbIX CBOOOJIHBIX KOJIeOaHUM
MaTeMaTHYECKOTo MasTHHKA. [lepuon
CBOOOJIHBIX KOJI€0aHUH PYKUHHOTO
MasiTHUKA.

[TonsiTHe 0 3aTyXaIOUINX KOJIEOAHUSX.
Brinyxnennsie konebanus. Pesonanc.
PezonancHas kpuBas. BimsiHue 3aTyXaHus Ha
BU/I pe30HAHCHOW KpUBOIl. ABTOKOIE0aHUSI.

TexHuueckue ycTpoiucTsa u
TEXHOJIOTMYECKHUE IIPOLIECCHI: METPOHOM,
qachl, Ka4eJu, My3bIKaJIbHbIE
MHCTPYMEHTBHI, celicMorpad

[IpoBenieHNE KOCBEHHBIX

W3MEPEHUM, HCCIIEI0BAHUS
3aBUCUMOCTEN MEXY

bu3nYECKUMHU BEeIMUYMHAMU U

OTIBITOB T10 IPOBEPKE

IIPEAJIOKEHHOM TUITOTE3bI IIPH
M3Y4YeHHUH KOJeOaHUN HUTSIHOTO

U IIPY’KUHHOT'O MASITHUKOB,
BBIHYKJICHHBIX M 3aTyXalOIINX
MEXaHUYECKUX KOJICOAHMIA.
Omnpenenenre abCOMIOTHBIX U
OTHOCHUTEJIbHBIX OIPEIIHOCTEN
M3MepeHUil PU3NIECKIX BEIHUMH.
OneHka rpaHull NOTPEHIHOCTEMN.
Habmroienne He3aBUCUMOCTH TIEpHOa
MaJbIX KoJeOaHui Irpy3a Ha HUTU

OT aMIUIUTY/IBI.

OKCHepUMEHTallbHasE TPOBEpKa 3aKOHa
COXpAaHEHUS DHHEPruH NpHU KOJIeOaHHIX
rpy3a Ha MpYyKHUHE.

HaGnronenue pezonanca. OnpeneneHue
YCJIOBHI MPUMEHHUMOCTU MOJICIIN
MaTeMaTU4eCKOro MasiTHUKA U
UJI€ATbHOT0 MPYKUHHOTO MasiTHUKA.
Pemenue pacy€THbIX 3a71a4 C IBHO
3aJIJaHHOM Y HESBHO 33JIaHHOM
(bu3nyecKoil MOJEINbIo

C UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dbopmyi o TeMe «MexaHu4ecKue
Kos1e0aHus».

Pelenne kauecTBeHHBIX 3a/1a4,
TpeOYIOMMX MPUMEHEHUS 3HAHU N

o TeMe «MexaHnueckue KojaeOaHusy.

https://myschool.e
du.ru/

https://resh.edu.ru/
subject/lesson/490
9/start/47006/
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OOmBsicHEeHHE YCTpOHCTBA U

MPUHLIMNA AEHCTBUS

METPOHOMA, 4aCcOB, KauelleH,
MY3bIKaJIbHBIX HHCTPYMEHTOB,
ceiicmorpada.

Ucnonb3oBanue [T-rexnonoruni

pu paboTe ¢ JOTMOTHUTEIbHBIMU
MCTOYHUKaMU UH(GOpPMAIUU TI0 TEME, UX
KPUTHYECKHUM aHAJIN3 U OLIEHKA
JIOCTOBEPHOCTHU

2.2

DNeKTPOMarHUTHBIC
KoyeOaHus

15

Konebatenbublit KoHTYp. CBOOOIHBIE
AIIEKTPOMarHuTHbIE KojeOaHus

B UJI€AJIbHOM K0JIe0aTeIbHOM KOHTYpE.
®opmyna Tomcona. CBSI3b aMILTUTY b
3aps/ia KOHJIEHCATOpa C aMILTUTYAON CUJIBI
TOKa B K0JIeOATEIbHOM KOHTYDE.
3aKOH COXpaHEHUsl SHEPTUH

B UJI€AJIbHOM K0JIe0aTeIbHOM KOHTYpE.
3aryxarolye 3JIeKTPOMarHuTHbIE
KoseOaHus. BeIHyX/1eHHbIE
AIIEKTPOMarHuTHbIE KOJIeOaHusl.
ITepemenHbIl TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIUTYAHOE U
JICUCTBYIOIIIEE 3HAYEHUE CUIIBI TOKA U
HANPSDKEHUS TIPU pa3iuyHoi popme
3aBHCHMOCTH IIEPEMEHHOIO TOKA

OT BPEMEHM.

CuHyconanbHbIA IEPEMEHHBIN TOK.
Pe3ucrop, kKOHAEHCATOp M KAaTylIKa
WHIYKTUBHOCTH B LIETIH CUHYCOUJAIBHOTO
IIEPEMEHHOT0 TOKA.

Pe3onanc TokoB. Pezonanc
HaIPsHKCHUN.

IIpoBeneHne KOCBEHHBIX U3MEPEHUN U
MCCIICIOBAHMSI 3aBHCUMOCTEH (PH3HMUECKUX
BEJIMYMH [IPU U3YUYEHUU
3JIEKTPOMArHUTHBIX KOJIEOAHUH U Lienei
IIEPEMEHHOT'0 TOKA.

Omnpenenenre abCOMOTHBIX U
OTHOCHTEJIBHBIX IOIPEIIHOCTEN U3MEPEHNI
¢uznueckux BenudyuH. OLeHKa rpaHul]
MOrPEIIHOCTEMN.

N3y4eHnue ycTpoiicTBa U MPUHIIMIIA
JeiicTBus TpaHcopmaropa.

Habmtoienue 31ekTpoMarHiTHOTO
pe3oHaHca.

N3yuenne ocryiuiorpaMm
3JIEKTPOMAarHUTHBIX Kosiebanuil. Pemenne
pacu€THBIX 3aa4 C SIBHO 3a/1aHHOM U
HESIBHO 33JJaHHOM (PU3NYECKON MOJETIBIO

C MCNOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
bopMyI1 o TeMe «INIEeKTPOMAarHuTHbIE
Kos1e0aHus».

Pemenne xauecTBEHHBIX 3a1a4,
TpeOyIOINX MPUMEHEHHUs 3HAHUH TI0 TeEME
«INEeKTPOMArHUTHBIE KOJICOAHMS.

https://myschool.e
du.ru/

https://resh.edu.ru/
subject/lesson/490
7/start/78497/
https://resh.edu.ru/
subject/lesson/491
3/start/47383/
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WneanpHbiil TpanchopmaTop.
[Tpou3BoaCTBO, epenava u moTpediieHne
ANEKTPUYECKON SHEPTUH.
DKOJIOTMYECKUE PUCKU

IIPU IIPOU3BOJICTBE JIEKTPOIHEPTUU.
KynbTypa ncnosibzoBanus
AIEKTPOIHEPIUH B IOBCEAHEBHOM
JKU3HH.

TexHu4eckue ycTpoicTsa u
TEXHOJIOTMYECKHUE IIPOLECCHI:
ANEKTPUYECKUI 3BOHOK,

IeHEepaTop MEPEMEHHOIO TOKA,
JIMHUU 3JEKTpoIiepesad

CpaBHEHHE MEXaHUUYECKHUX U
AJIEKTPOMArHUTHBIX KOJIEOAHUM.
OOBbsicHEeHHE YCTPOWCTBA U MPUHITUTIA
JIEUCTBUSI DJIEKTPUUECKOTO 3BOHKA,
reHeparopa NeEPEMEHHOr0 TOKA, JTMHHUI
AJIEKTpoIepeay.

Omnpenenenue ycioBUM MPUMEHUMOCTH
MOJIEIN UJICAbHOTO KOJIe0aTeIbHOTO
KOHTYpA.

AHanu3 1 OlleHKa MOCIeACTBUI
UCIIOJIb30BaHUs PA3IMYHBIX CIIOCOO0B
MIPOU3BOJICTBA AJIEKTPOIHEPTHH C TO3UITUI
HKOJIOTMYECKOI 0e30MacHOCTH;
MPEJCTABICHUI O PALMOHATIBHOM
MPHUPOJIONOIB30BaHUU (B MpoIiecce
ITOJITOTOBKH COOOIICHUM, BEIITOJTHCHUH
IPYMIOBBIX IPOEKTOB)

2.3

Mexannueckue u
3JIEKTPOMATrHUTHBIE
BOJIHEBI

10

MexaHndeckue BOJIHBI, yCIOBUS HX
pactpoctpaneHus. Ilonepeunsie u
IIpo1osIbHBIE BOIHEL [lepuon, ckopocTs
pacupoCcTpaHEeHUs U JUIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJIH:
OTpa)KEHHUE, IIPEIIOMIICHUE,
uHTephepeHys 1 Audpaxus. 3ByK.
CxkopocTb 3ByKa. ' poMKOCTb 3ByKa.
Bricota Tona. TemOp 3ByKa.

[ITyMoBO€ 3arpsi3HEHUE OKpYKAOLIEH
Cpepbl.

OJIEKTPOMarHuTHbIE  BOJHBL. Y CIOBUSA
W3JIy4eHUsI  JJIEKTPOMATHUTHBIX  BOJIH.
B3anMHas opueHTanus BEKTOpOB

B, E° , v B DIEKTPOMarHuTHON BOJIHE.
CBolicTBa  DJIEKTPOMAarHUTHBIX  BOJIH:

Hab6nronenue obpazoBanus u
pacipoCTpaHEHUs TONIEPEUHBIX U
MPOJOJIBHBIX BOJIH, OTPayKEHUS U
MpeoMIIEHUs, HUHTep(EpPEHLINN U
TU(PPaKIUU MEXaHUYECKUX BOJIH,
aKyCTMUYECKOT'0 pE30HAaHCa, CBSI3U

IPOMKOCTH 3BYKa U BBICOTHI TOHA C
aMIUTATY 10N M YaCTOTOM KoJeOaHuH.
N3y4yeHne cBOMCTB yIbTpa3ByKa U €ro
MIPUMEHEHHUS.

HccnenoBanue CBOWCTB 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXkeHHUE,
noJsisipu3anusi, audpakuus, UHTepGEepeHIns.
OOHapy>xeHue MH(PPAKPaCHOTO 171
ynbTpaduosieToBoro u3inydeHuin. CpaBHeHHe

MMPCJIOMJIICHHUC,

MCXAHNYCCKUX U SJICKTPOMAIrHUTHBIX BOJIH.

https://resh.edu.ru/
subject/lesson/384
3/start/270825/

https://myschool.e
du.ru/
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OTpakeHUE, IPEJTOMIICHUE,
noJsipu3anus, uHTepdepeHuus u

T paxius.

[Ikana 371eKTPOMAarHUTHBIX BOJIH.
[IprMeHeHue JIeKTPOMAarHUTHBIX BOJH B
TEXHHKE U OBITY.

[TpuHIMIIBI paUOCBSI3U U TEJICBUACHHUS.
Pagnomoxaryst.

DIEeKTPOMAarHUTHOE 3arps3HEHUE
OKPYXKArOIIel Cpeibl.

TexHu4eckue ycTpoicTsa u
PaKTUYECKOEe IIPUMEHEHUE:
MY3BIKaJIbHBIE HHCTPYMEHTHI, paaap,
paauonpuEéMHUK, TEIEBU30p, AHTEHHA,
tenedoH, CBU-neus, yapTpa3BykoBas
JTUArHOCTHKA B TEXHUKE U MEIUIIMHE

Omnpenenenue yciIoBUM MPUMEHUMOCTH
MOJIEJIY TaPMOHUYECKOW BOJIHBI.
Pemenne kauecTBEHHBIX 3aja4,
TpeOyIONIMX MPUMEHEHUS 3HAHUI

mo Teme «MexaHu4ecKkue u
AJIEKTPOMArHUTHBIC BOJHBDY.

N3ydeHue napaMmeTpoB 3BYKOBOUH
BOJTHBI.

N3yueHune pacnpocTpaHeHUs: 3ByKOBBIX
BOJIH B 3aMKHYTOM IIPOCTPaHCTBE.
OObscHeHne yCTPONCTBA U MPUHIIUTIA
JIEACTBUS MY3bIKaJIbHBIX HHCTPYMEHTOB,
panapa, paauornpuéMHUKA, TEJIEBU30PA,
anTeHHbI, Tenedona, CBU-neun.
OObscHeHUE yIbTPa3ByKOBON
JIMaTHOCTUKHY B TEXHUKE U MEIUITUHE.
Hcnonw3oBanue IT-TrexHomorui

npu paboTe ¢ JOMOTHUTEIbHBIMU
HMCTOYHHKAMU WH(OpMAIIUHU 110 TEME, UX
KPUTHYECKHUI aHAIU3 U OLICHKA
JIOCTOBEPHOCTH.

AHanuns3 1 oleHKa MOCJIEACTBUI
[ITyMOBOT'O U 3JIEKTPOMArHUTHOTO
3arpsi3HEHUS] OKPY KAIOIIEH CPeIbl C
MO3UIUH SKOJTOTHYECKOM
0€30macHOCTH; TIPEICTaBICHUN

0 panroHaILHOM MPUPOAOTIOTH30BAHUN
(B mporiecce MOATOTOBKH COOOIICHUH,
BBITIOJIHEHUH TPYTIIIOBBIX MPOEKTOB)
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2.4

OnTuka

25

IIpssMonMHENHOE PpaCIIPOCTPAHEHUE CBETA B
oaHopoaHou cpene. JIyu ceera. Toueunbiid
MCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS
cgeta. [locTtpoenne n3o0paxeHnit

B IUI0CKOM 3epkaiie. Cepuueckue

3epKaa.

[Ipenomnenue cBera. 3aKOHBI

IpeoMIIeHus cBeTa. AGCOIIOTHBIN
[I0Ka3aTeb PEJIOMIICHHUS.

OTHOCUTEIBHBIN TTOKA3aTENb IPETOMIICHUS.
ITocTOSHCTBO YacCTOTHI CBETA U COOTHOLICHHE
JUIMH BOJIH IIPH NIEPEXOE
MOHOXPOMAaTHUYECKOT'O CBETA YEPE3 IPAHUILY
paszzerna ABYX ONTUYECKUX CPEl.

Xopn myueil B npusme. Jlucnepcus ceera.
CrnoxHblii coctaB O6enoro cBera. L[Ber.
ITonHOE BHYTpEHHEE OTpaKEHHUE.
IIpenenbHbIl yroa MOJIHOTO

BHYTPEHHETO OTPa’KEHUS.

CoOuparomiue ¥ pacceuBaIOLINE  JIMH3BI.
Tonkas mnuH3a. DOKyCHOE pACCTOSIHME U
ONTHUYECKasl CUJIa TOHKOM JTMH3BI.
3aBUCUMOCTh (POKYCHOT'O PaCCTOSHUS
TOHKOM chepruueckoit TUH3BI OT €€
TrE€OMETPUU U OTHOCUTEIBLHOTO

MOKa3aTesl MPEJIOMIICHHUS.

@opMyia TOHKOU JIUH3BL. Y BEJIUYCHHUE,
JTaBaeMOE€ JIMH30M.

Xoa myya, NPOLIEANIEro JIUH3Y 0]
IIPOU3BOJILHBIM YTJIOM K €€ TJIaBHOU
onrtuyeckoit ocu. [Toctpoenne nzo0pakeHui
TOYKHU U OTpe3Ka MPSIMOil B COOMPAIOLINX U
paccenBaroOIIMX JIMH3aX U UX CUCTEMAX.

HaOmroenue onTHuecKux sIBJIICHHH,
MIPOBEICHNE KOCBEHHBIX U3MEPEHUH,
HCCIICIOBAHUS 3aBUCUMOCTEN
(U3HYECKUX BEIMYMH U OIBITOB 110
MIPOBEPKE MPEMIOKEHHON TUIIOTE3bI

MIPU U3YYCHUH SIBJICHUHN TIPEIOMIICHUS
CBETa Ha I'PAHULIE pa3/ielia IBYX Cpel,
MPEIOMIICHUS CBETa B COOMparomeit u
paccenBaroIel JTMH3aX, BOJIHOBBIX
CBOICTB CBeTa.

Habiro1eHue noaHoro BHyTPEHHETO
OTpaXKEHUS, U3yUEHHE MOJICIIA CBETOBO/IA.
[Tomydenue n300pakxeHus B CUCTEME U3
IIJIOCKOTO 3€pKajla U JIMH3BI,

B CUCTEME U3 JIBYX JIMH3.
KoHcTpynpoBaHnue Teneckonuueckux
CHCTEM.

N3yueHnue mnosnspusaluu cBeTa,
OTPaKEHHOTO OT TOBEPXHOCTH
JIUBJIEKTPUKA, U3yUEHUE
UHTEp(EpPEHINH Ta3epHOr0 U3ITy4YeHHUs Ha
JIBYX ILETISX.

ITonmyuenue cnekTpa u3iry4eHus
CBETOAMO/1a IIPU TOMOILHU
JU(PPaKIMOHHON PEIIETKH.

Pemenne pacuéTHBIX 3a7a4 C SIBHO
3aJIJaHHOM Y HESBHO 33JIaHHOM
¢bu3nyecKoil MOJEINbIo

C UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dbopmyi o Teme «OnTukay.

Pemenune kauecTBEeHHBIX 337124,
TpeOyIOIMX MPUMEHEHHUS 3HAHUH TI0 TeEME
«OnTukay.

https://resh.edu.ru/
subject/lesson/382
9/start/197511/

https://myschool.e
du.ru/

56




Onrtuueckue mpubopsl. Pazpemaromias
CIOCOOHOCTH. [ 11a3 Kak onTHUYecKas cucTema.
IIpenensl IpUMEHUMOCTH I€OMETPUIECKOU
ONTHUKH.

Bonnosas ontuka. UHTepdepenuus ceera.
KorepeHTHbIE HCTOUHUKH.

YcnoBus HaOIIOIEHUSI MAKCUMYMOB U
MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE
OT JIByX KOI'€pEHTHBIX UCTOUHUKOB. [Iprmepsl
KJIACCMYECKHUX MHTEP(HEPEHIIMOHHBIX CXEM.

YcioBue HaOMIOCHNS TTIABHBIX MAKCUMYMOB
IpY NaIeCHUH MOHOXPOMATHUYECKOTO CBETa
Ha U pakunoHHy0 peéTky. [Tonspuzanus
cBera. TexHU4ecKue yCTporCTBA U
TEXHOJIOTUYECKHE MPOLIECCHI: OUKH, JIYIIa,
nepuckor, ¢poroanmnapar, MUKpPOCKOII,
MIPOEKIIMOHHBIN anmnapar, NpOCBETIEHUE
OINTHUKH, BOJIOKOHHAs

OnTHKa, TU(paKIUOHHAS PEeIIETKA

Hudpakmus ceera. JludpakimonHas pemeérka.

[Toctpoenue u pacy€r u300pakeHUH,
CO3/1aBaEMbIX IJIOCKUM 3€PKaJIOM, TOHKOM
JIMH30M.

Omnpenenenue ycioBUM MPUMEHUMOCTH
MO/JIEJIN TOHKOM JIMH3bI; TPAHHULL
IPUMEHUMOCTH F€OMETPHUUECKON ONTUKH.
OOnBsicHeHHe 0COOEHHOCTEH MPOTEKaHUS
ONTUYECKUX SIBIICHUI: HHTEPPEPEHIINH,
TU(PaKInK, TUCTIEPCHUH, TIOJTHOTO
BHYTPEHHETO OTPAKCHHUS.

OOBsicHEeHHE YCTPOICTBA U IPUHIINTIA
JEMCTBUSL OYKOB, JTyIIbI, IIEPUCKOIIA,
¢doToanmapara, MUKpOCKOIIA,
IPOEKIIMOHHOIO anmapara,
TU(PPaKINOHHON PEMIETKH, BOJIOKOHHON
OITUKHU.

OOBsiCHEHNE TIPOCBETIICHUS OTITHKH.
Pabota B rpynmnax mnpu o0Cy>kKaeHUN
BOIIPOCOB MEXITPEJIMETHOT'O XapaKTepa
(Hanmpumep, 1o Teme «CBETOBBIE
SIBJICHHS] B TIPUPOJIEN)

Hroro no pazneny

Pa3gen 3. OcHOBBI crielMAJILHOM

3.1

OCHOBBI CrIELIMATILHON
TEOpUHU
OTHOCHUTEJIbHOCTH

60
TeOPHH OTHOCHTEJbHOCTH (Hanee - CTO)
5 ['paHu1IBI MPUMEHUMOCTH KJIACCUYECKOM
MexaHuKu. [locTynaTsl cienuanbHON TeOpUn
OTHOCHTEJIEHOCTH.

[IpocTpaHCTBEHHO-BPEMEHHOM MHTEPBAJL.
[TpeoOpasoBanus Jlopenma. YcinoBue
MPUYUHHOCTH.

OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH.
3amenJieHne BpPEMEHH U COKpaIllEHUE
JUTUHBI.

3Hepr W U UMITYJIBC pCHHTHBHCTCKOﬁ

[TpoBeieHne KOCBEHHBIX U3MEPEHUI
UMITYJIbCa U SHEPTUH PENATUBUCTCKUX
yacTull (1o ¢pororpadusiM TpeKoB
3apsDKEHHBIX YacTHUI] B MArHUTHOM TIOJIE).
AHanm3 1 onucanne PU3NIECKUX
SBJICHU C MCIIOJIb30BaHUEM TOCTYJIaTOB
CHelHaIbHON TEOPUH OTHOCUTEIBHOCTH.
OOBbsicHEeHHE PUHIINIIA IEHCTBHS
CIYTHUKOBBIX TPUEMHHKOB,
YCKOpHTENeH 3apsHKEHHBIX YacTHUI]

https://myschool.e
du.ru/

https://resh.edu
.ru/subject/less
on/3818/start/4
7999
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YaCTHULBI.
CBs13b Macchl € S3HEPTUEN U UMITYJILCOM
PEIATUBUCTCKON 4aCTULBI. DHEPIHUs ITOKOSI.
TexHudeckue ycTponucTea u
TE€XHOJOTMYECKHE ITPOLIECCHI:
CIIyTHUKOBBIE IPUEMHUKH, YCKOPUTEIN
3aps’KEHHBIX YaCTHUIL

Hroro no pazneny 5
Pa3nen 4. KBantoBas pusuka
4.1 KopmyckynsipHo- 15 PaBHOBecHOE TEIUIOBOE M3ITy4YEHHE [IpoBeneHne KOCBEHHBIX H3MEpPEHUI, https://myschool.e

BOJIHOBOM AyaJin3m

(u3my4eHue abCOIOTHO YEPHOTO TENA).
3akon cmenienus: Buna. ['unoresa [lnanka o
KBaHTax.

@®oTOHBI. DHEPTHUS ¥ UMITYJIBC (DOTOHA.
®otoaddext. Onpiter A.I'. Cronerosa.
3akonbl porodddekra. YpaBHEHUE
Ounmreitna 1 Gotosddexra.

«Kpacnas rpanuna» dhortosrddekra.
JlaBneHue cBeTa (B Y4aCTHOCTH, JIaBJICHHE CBETa
Ha a0COJIFOTHO TOTJIOMIAIOIIYIO U aOCOIIOTHO
OTpakarolyro noBepxHocTsb). OnbiTel [1.H.
JleGenena.

BostHOBBIE cBOMCTBA YacTUL. BOIHBI

ne bpoiia. /Inuna BosHsl ne bpoins u
pa3Mepbl 00JIaCTH JIOKATU3AIUN
JIBUKYIIEHCS 4aCTHULIBI.
KopnyckyisipHO-BOTHOBOH JTyaiv3Mm.
Judpakius >1eKTPOHOB Ha KpUCTAIIaX.
Crneunduxa usmepeHuit B MUKpOMHUPE.
CoOTHOIIEHHS HEOTIPEAEIEHHOCTEN
[eiizenbepra.

TexHuueckue ycTpoiucTea u
TEXHOJIOTHYECKHUE TIPOIIECCHI:

UCCIIC/IOBAHHST 3aBUCHMOCTEH MEXIy
(U3NYECKUMU BETMYUHAMHE

pu U3y4yeHuu sBieHus hororddekra.
Omnpenenenre abCOMIOTHBIX U
OTHOCHUTEIIBHBIX MOTPEITHOCTEH
U3MEPECHUH PU3UUECKUX BEITMYHH.
Onenka rpaHul] norpenrHocteil. Pemenue
pacu€THBIX 3374 C IBHO 3a/IaHHOU U
HESIBHO 3aJJaHHON (PU3MYECKON MOJETIBIO C
MCIOJIb30BaHNEM OCHOBHBIX 3aKOHOB H
dbopmyi o Teme «KBaHTOBBIE

SBIICHUS.
Penenne kauecTBEHHBIX 33724,
TpeOyIOUIMX NPUMEHEHNUS 3HAHUU TI0 TeMe
«KBaHTOBBIE SBICHUS.

Onpenenenue ycaoBUM NPUMEHUMOCTH
KBaHTOBOH MOJIENIN CBETA.

Ananus KBaHTOBBIX MPOIIECCOB c
WCIIOJIb30BaHUEM YpaBHEHMsI OWHINTEIHA
JUISL doroaddexra, MIPUHIINIIA
COOTHOIIEHUI HeomnpeAenEéHHOCTH
[eiizenbepra.  OObACHEHHE  NPHUHIMIIA
JeMCTBUSL  CIIEKTpOMETpa, (POTOIIEMEHTa,

du.ru/

https://resh.edu.ru/
subject/lesson/629
5/start/15636/
https://resh.edu.ru/
subject/lesson/378
7/start/197482/
https://resh.edu.ru/
subject/lesson/380
6/start/46748/
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CIIEKTPOMETP, (DOTOIIEMEHT,
¢doTonaTUnK, TYHHETbHBII
MHKPOCKOII, COJTHEYHas barapes,
CBETOTUO/

¢doronaTunKa, TYHHEIBHOTO MHKPOCKOIIA,
COJIHEYHOM OaTapeu, CBETOHOAA.
Hcnons3oBanue IT-TexHonorui nmpu
paboTe C 1OMOJIHUTEIbHBIMU HCTOYHUKAMHU
uH(POpPMALIUHU TI0 TEME, UX KPUTHIECKUI
aHaJIM3 U OLICHKA JOCTOBEPHOCTU

4.2 du3nKa aToMa OIIBITHI 1O UCCIICTOBAHUIO CTPOCHHUS Omnpe/enenye JJIMHbBI BOJIHBI JIA3EPHOTO https://myschool.e
aroma. [InanerapHas Mojenb aToma U3JTYYCHUS. du.ru/
Pesepdopna. HaGnronenue nuHeRvaThIx CIIEKTPOB.
[Mocrynatel bopa. U3nydyenue u HccnenoBanue criekTpa pa3peskeHHOTO http_51// resh.edu.ru/
noromenne GOTOHOB IPH MEPEX0e aTOMapHOTO BOJOPO/Ia M H3MEPEHNE subject/lesson/590
aToMa ¢ OJHOT'O YPOBHS DHEPIUU noctostHHOM Pundepra. 2/start/8703/
i N3yueHue ycTpoiicTBa U JEUCTBUSA httD.S://rESh'Edu'rU/
Ha JIpyrou. Y yetp A subject/lesson/259
Bunsl cnektpoB. CriekTp ypoBHE# CYCTIMKa HOHU3UPYIOIHNX 9aCTHL. 3/start/
SHEPIUH aTOMa BOJIOPOJIA. OmnpeneneHne yCIOBUH MPUMEHUMOCTH
CrioHTaHHOE U BBIHYKIECHHOE mozenu aToma Pesepdopaa.
u3Iydenne cera. Jlasep. OOBsiICHECHHE TIPUHIIMIIA ICHCTBHSI
TeXHUUYECKHe YCTPOICTBA 1 CIEKTPOCKOTIIA, Jla3epa, KBAHTOBOTO
TE€XHOJIOTMYECKHE MTPOLIECCHI: KOMIIBIOTEPA.
CIIEKTPATHBIH aHATH3 (CIIEKTPOCKOI), asep, | AAHA/H3 KBAHTOBBIX MPOIIECCOB
KBAHTOBbII KOMITBIOTED Ha OCHOBE TIEPBOTO M BTOPOT'O
noctyiaroB bopa
4.3 dwu3uka aTOMHOTO Hyxnonnas monens sipa ['eiizen6epra— [TpoBenenmne u3mepeHuit https://myschool.e

saqpa u
AIEMEHTaPHBIX
YACTHUI]

NBanenko. 3apsn ssapa. MaccoBoe uncio
anpa. M30Tomnsl.

PaagnoakTuBHOCTH. Anbda-pacnas.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['aMmma-u3nydeHue.

palmoaKkTUBHOTO (poHa

C MCII0JIb30BaHUEM JI03UMETpa U
HCCIIEIOBaHUE TPEKOB YacTHIL (TI0
roTOBBIM (poTorpadusm).

W3ydenue noriorieHus 0era-4yacTuil

du.ru/

https://resh.edu.ru/
subject/lesson/259

4fstart/ co




3aKOH paZlMOaKTUBHOTO pacnaja.
PannoakTuBHBIE U30TOIBI B IPUPOJIE.
CBolicTBa HOHU3UPYIOLIETO U3ITYUECHHUS.
BiusiHue paguoakTUBHOCTH HA KUBBIC
opranusMel. EcrecTBeHHbIN (hOH H3ITyUYeHHUS.
Ho3zumerpus.

OHeprus CBs3U HYKJIOHOB B SIIpE.

Snepubie cuibl. Jledekt Macchl sapa.
SAnepuble peakuuu. [lenenne u cUHTE3 A1€p.
SAnepusie peakropsl. [Ipobnembl
YIIPaBJISEMOT0 TEPMOSAIEPHOTO CUHTE3A.
DKOJIOrM4eCKHE aCleKThl pa3BUTHS
SAIEPHON SHEPTETUKH.

Meroasl perucTpanuy U UCCIEeT0BAHNS
AJIEMEHTApHBIX YaCTHII.

@dyHIaMEeHTaIbHbIE B3aUMOICHCTBHSL.
baproHbl, ME30HBI U JIENTOHBI.
ITpencraBnenne o CtannapTHON

Mozenn. KBapk-TiIFOOHHAst MOJIEb
aZpOHOB.

®usuka 3a npenenamu CTaHIapTHON
Mozenu. TéMHas Marepus U TEMHas
JHEPIHUs.

EnuncTBO u3nueckoil KapTUHBI MUpa.
TexHndeckue yCTpoiucTBa U TEXHOJIOTUYECKHE
IIPOLIECCHI: JO3UMETP, KaMepa Buibcona,
AJIEPHBIN PEaKTOp, TEPMOSIEPHBINA pEaKTOp,
aToMHasi 00M0a, MarHUTHO-PE30HAHCHAS

ToMoTrpadus

AITFOMHHUEM.
Omnpenenenue ycioBUM MPUMEHUMOCTH
MOJICIIA aTOMHOTO SIpa.

AHanu3 W onMcaHue SACPHBIX PEaKIUui C
HCIOJB30BAHHMEM  IIOHATHH  MacCOBOE
YHCIIO U 3apsi] sIApa, SHEPTHUS CBI3U

spa, 3aKOHOB  COXpaHEHHS  3apsja,
MacCOBOTO YHCJIA U SHEPTHH B SIACPHBIX
peaKIuaX, 3aKOHa PaIMOAKTUBHOTO PacIiajia.
OObscCHEHNE TPUHITUIIA JICHCTBUS
JI0O3UMETpa, KaMmepsl Buibcona,

SIIEPHOTO PEAKTOPa, TEPMOSICPHOTO
peakTopa, aTOMHOU OOMOBI, MATHUTHO-
PE30HAaHCHOH TOMOrpaduu.

AHanu3 ¥ OLIEHKA BIIMSHUS
PaJIMOAKTUBHOCTH HA KUBBIC

OpPTaHU3MBI, & TAKXKE IMOCIICICTBUI

pa3BUTHUS SAICPHON SHEPTETUKH

C HO3ULMI PKOJIOTHICCKOM

0€30MMacHOCTH; IPEACTAaBICHUI

0 pAIMOHAILHOM TPHUPOJIONOIL30BaHUN (B
npoiiecce ITOJATOTOBKH COOOIIIECHUI,
BBITIOJTHEHUS TPYIIITOBBIX TIPOCKTOB)

https://resh.edu.ru/
subject/lesson/298
7lstart/
https://resh.edu.ru/
subject/lesson/153
9/start/

Hroro no pazneny

25

Pa3nes 5. DjieMeHTBHI aCTPOHOMHUM M aCTPOPU3UKHU
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5.1

DNeMEeHThI
aACTPOHOMHUU U
acTpou3uKu

12

Otanbl pa3BUTHS ACTPOHOMUH.
[IpuknagHOE U1 MUPOBO33PEHUYECKOE
3HaueHue actpoHoMud. [IpuMeHuMocTsb
3aKOHOB (VM3HKH JUIsl OOBSICHEHUS
MPUPOIBI KOCMHUYECKUX 0OBEKTOB.
MeToabl aCTpPOHOMUYECKHUX
uccienoBanuii. CoBpeMeHHbIE
ONTHUYECKUE TEIECKOIIBL,
paanoTeNecKOIbl, BHEaTMOoc(epHas
aCTPOHOMHUS.

Bun 3Bé3anoro He6a. Co3Be3nus, sspKkue
3BE3/1bI, IUIAHETHI, UX BUJIUMOE JBUKEHUE.
ConneyHas cuctema.

Connue. ConHeuHast akTUBHOCTb. MICTOUHMK
sHepruu CoJiHIa v 3BE311. 3BE3/bI, UX
OCHOBHBIE XapaKTepUCTUKH. [[narpamma
«CTIEKTPAIbHBIN KJIACC — CBETUMOCTBY.
3BE3 1B TTIABHOM TTOCIJIEIOBATEILHOCTH.
3aBUCHUMOCTH «Macca — CBETUMOCTDY IS
3BE3]1 TJIABHOMU IOCJIEI0BATEILHOCTH.
BuyTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIe MPECTaBICHUS

0 MPOUCXOXKIEHUH U IBoOIH CoNHIIa 1
3BE3]1. DTaIbl )KU3HU 3BE3L.

Mneunstii [IyTs — Hama ['amakTuka.
[Tonoxenue u anxenue ConHila B
l'anakTuke. Tumbl rajgakTHK.
Pannoranaktuky n kBazapel. UEpHbIE ABIPHI B
apax rainakTuk Beenennas. Pacmmpenue
Bcenennoit. 3akon Xa60:1a. Pa3Oeranue
ranakTuk. Teopust bonbiioro B3pbiBa.
PenukToBOE M3iyYeHUE.

MacurabHast ctpykTypa Beenennoil.

Hab6nronenue 3BE31H0r0 Heba
HEBOOPYKEHHBIM TJIa30M C
KCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHUHN JIJIs1 ONTpEeACIICHUS
MI0JI0KEHUSI HEOECHBIX 00BEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3aust CeBepHOro nojymapus u
SIPKHE 3BE3BI.

HaGnronenue B Teneckon JIyHbl, miiaHer,
TYMaHHOCTEH U 3BE3AHBIX CKOIUICHUI.
VYyacTue B AUCKYCCUU O POJIH
aACTPOHOMHHU B COBPEMEHHOM KapTHUHE
MHpPA, B IPAKTUYECKON JEATEIbHOCTH
YeJIOBEKA U TAJIbHEHUIIIEM Hay4YHO-
TEXHUYECKOM PA3BUTHH.

[ToaroToBka cooOIIEHU O METOIaX
MOJTYYEHUSI HAYYHBIX aCTPOHOMHYECKUX
3HaHWH, OTKPBITUSAX B COBPEMEHHOU
aCTPOHOMMUH.

[IpumMeHeHne 0CHOBOMOATAOIIINX
ACTPOHOMHUYECKUX TOHSITHH, 3aKOHOB U
TEOPH 1JIs1 aHaIn3a U O0BICHEHHS
(PUBUYECKUX TPOIIECCOB, TPOUCXOISIINX B
3BE3/1aX, B 3BE3AHBIX CUCTEMAX,

B MEKTAIAKTUYECKOM CpeJie, ABUKEHUS
HEeOECHBIX TeJI, YBOJIIOLMH 3BE3]T U
Bcenennoi

https://myschool.e
du.ru/

https://resh.edu.ru/
subject/lesson/298
6/start/

ol




MerarajakTHka.
Hepeménnsie mpoOaeMbl aCTpOHOMHUHT

Uroro no pazgeny 12
Paznen 6. ®uznyecknii NPaKTHKYM
6.1 du3HUeCKuin 16 Crioco0ObI m3MepeHHs (PU3NIECKHX [TpoBeeHne KOCBEHHBIX H3MEPEHHUH, https://myschool.e
HOPaKTUKYM BEJIMYMH C UCIIOJIb30BAHMEM UCCIIEI0BaHMI 3aBUCHMOCTEMN du.ru/
AHAJIOTOBBIX M IIU(PPOBBIX (HM3HYIECKUX BEIMYUH, IPOBEPKA
M3MEPUTEINILHBIX TPHOOPOB U IpeIoKEHHBIX THII0Te3 (BBIOOD https://resh.edu.ru/
KOMIIBIOTEPHBIX JaTYHKOBBIX CHCTEM. U3 paboT, OMMCAHHBIX B TEMaTHYECKUX subject/lesson/629
AOCOIIOTHBIE B OTHOCHTEIBHBIE paznenax «YUeHHIECKHiA SKCIICPUMCHT, 3/Start/160282/
HOTPEIIHOCTH M3MEPEHHI (PU3NUECKUX J1a0opaTopHbIe pabOTHI, TPAKTHKYM)) Qst&seé{[;fsgsgg%gg
BennurH. OIeHKa MPaHHUI] 9/start/48723/
TOTPeNHOCTeH https://resh.edu.ru/
subject/lesson/474
1/start/150960/
https://resh.ed
u.ru/subject/l
esson/3753/st
art/a8777/
Hroro mo pazneny 16
Paspnen 7. O0o0maromee NnoBTOpeHue
7.1 Cucremaruzanus u 15 O0o001IeHNe U cucTeMaTnu3aIus VYuactue B AUCKYCCUH O POJIN (PH3HUKH U https://myschool.e

00001menne
MPEIMETHOTO

COACPIKAaHUSA U OIIbITA

JESTENbHOCTH,
PUOOPETEHHOTO

NIpH U3yYeHHUH Kypca
¢uzuku 10-11 xnaccos

coJlep’KaHus pa3iesioB Kypca
«Mexanukay, «MonekynspHas pusnka u
TEPMOIUHAMHKAY,

«InexTpoauHaMukay, «Konebanus u BOJHB,
«OCHOBBI cIIEIMaIbHON TEOPUU
OTHOCUTENIbHOCTIY, «KBaHTOBas pusnkay,
«IeMEeHThI aCTPOHOMHUHU U

acTpou3uKm».

aCTPOHOMUU B PA3IMYHBIX cepax
JesTeabHOCTH YenoBeka. [logroroska
coo01IeHnit 0 MecTe (PU3NIECKOI KapTHHBI
MUpa B PSAAY COBPEMEHHBIX MPECTaBICHUN
o npupoze. BoinonHenue yueOHbIX
3aJlaHuH, IEMOHCTPUPYIOLUINX OCBOECHUE
OCHOBHBIX MOHITHUH, (PU3NYECKUX BETUUHH
1 3aKOHOB Kypca ¢usuku 10—11 kimaccos

du.ru/
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Pounb pusmku 1 acTpOHOMHH B 3KOHOMHYECKOH,
TEXHOJIOTMYECKOM, COUUATbHON U 3TUYECKON
cdepax AeaTeIbHOCTH YeJIOBEKa, POJIb U MECTO
(bu3UKN U ACTPOHOMHHU B COBPEMEHHOI
HAy4YHOU KapTUHE MHpa, 3HAUCHUE
OIKCATENIbHOM, CUCTEMATU3UPYIOIIIECH,
OOBSICHUTEIIBHOW U TPOTHOCTHYECKON (PYHKITUI
buznyeckoil Teopuu, posb GU3NIECKON TEOPUH
B (h)OpMHUPOBAHUHU MIPEICTABICHHM O
buznyecKoil KapTUHE MUpa, MECTO (PUZUYECKOM
KapTUHBI MUPA B 001LEM STy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUH O
pupoJie

Hroro no pazgeny 15
PesepBHOe Bpems 10
OBLIEE KOJIMYECTBO 170
YACOB 110 ITPOTPAMME
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