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Padouast nporpamma no ¢pusznke opueHTHPOBaHHAas Ha y4eOHunku Msaxumes I'.5., Byxosues b.b.,
Yapyrun «Pusuka-11»
( 11 xmacc 68 yacoB —2 yaca B HEJIEIIIO)
IHosicHuTeIbHAS 3aNUCKA

e [lpumepHas mporpamma Jjisi CpEAHETO 00IIET0 00pa3oBaHMs Ha 6a30BOM YPOBHE 1O (U3HKE.

e OcHoBHas o0pa3oBareabHas MporpaMmma MmotHoro ooiiero oopazoBanust MKOY « CuByxckas
COIlI « XacaBropTroBckoro paifona Pecniyonuku /larecran.

e VYyeOusii mnan MKOY «Cusyxckas COLI» na 2023-2024 yu.ron

e @enepanbHOr0 KOMIOHEHTA TOCYJApPCTBEHHOTO CTaHIapTa CPEeIHEro 00IIero 00pa3oBaHusl.

o @enepanbHblil IepeyeHb YUEOHUKOB , PEKOMEH/I0BAaHHBIX K UCTIOJIb30BAaHUIO B
o011eo0pa3oBaTebHOM Ipoliecce 001Ie00pa30BaTEIbHBIX YUPEKICHUAX, PEATU3YIOIINX
nporpaMMsl oo1ero oopazoBanus B 2023-2024 yyeOHoM roay.

e @enepanbHble rOCYIAPCTBEHHBIE CTAHAAPTHI BTOPOTO MOKOJICHHUS.

Pabouasi mporpamMma cocrtaBieHa B COOTBETCTBUHU C TpeOOBaHUAMHU (efepaIbHOr0 KOMIIOHEHTa
l'ocynapcTBeHHOro cranmapra cpeaHero oOmiero obpa3oBaHus, pa3paboTaHa Ha OCHOBE NPHUMEPHOMH
nmporpamMMmbl  cpefHero ooOmero obpaszoBanusno (usuke 10-11 kmaccoB W aBTOPCKOW MPOTPAMMBI
I'.S.Mskumea no ¢usuke 10-11 kmaccoB 6a30BOro ypoBHs.

3HayeHHe (U3MKM B IIKOJBHOM O0Opa30BaHHUU OINpEAENseTcs pojblo (U3NYECKOM HayKHM B JKU3HU
COBPEMEHHOT0 OOILECTBa, €€ BIMAHUEM Ha TEMIIBl Pa3BUTUS HAyYHO-TE XHHUYECKOTO Iporpecca.
OOyuenue (u3KMKe BHOCUT BKJIAJ] B INOJUTEXHUUYECKYIO IOJTOTOBKY IyT€M O3HAKOMIIEHHUS YYalUXCS C
[JIABHBIMU ~ HalpaBJICHUSAMU HAayYHO-TEXHHYECKOTO Iporpecca, (QU3MUECKUMH OCHOBaMU pabOThI
npuOOPOB, TEXHUUYECKUX YCTPOMCTB, TEXHOJIOIMUECKUX YCTAHOBOK.

B 3agaun o0ydenus: pu3uKe BXOAUT:

— pa3BUTHE MBIIUICHUS yJaluxcs, GOPMUPOBAHNE Y HUX YMEHUH CaMOCTOATENIbHO IPUOOPETaTh
Y IPUMEHATH 3HAHMA, HAOII01aTh U OOBSICHATH (PU3NUECKUE SBICHUS;

— OBJI3JICHUE IIKOJIbHBIMU 3HAaHMAMU 00 SKCIEPUMEHTAJbHBIX (aKTaX, MOHIATUAX, 3aKOHAX,
TEOPHSIX, MeToAax (UIUYECKOM HAayKH; O COBPEMEHHOH HAaydyHOW KapTHHE MHpPA; O IIUPOKUX
BO3MOXHOCTSIX IPUMEHEHHUS (PU3NYECKUX 3aKOHOB B TEXHUKE U TEXHOJIOTUU;

— YCBOEHHE IIKOJbHUKAMU HJIeH €MHCTBA CTPOEHUS MAaTepUu M HEMCUEPIAeMOCTH Ipoliecca ee
MIO3HAHUS, TOHUMAHUE POJIU MPAKTUKHU B MO3HAHUU, AUAJEKTUYECKOT0, XapakTepa (PU3NYeCKUX SBICHUN U
3aKOHOB;

— (¢dopMHUpOBaHME IIO3HABATEIIBHOIO HHTEpeca K (U3UKE M TEXHUKE, Pa3BUTHE TBOPUECKUX
CHOCOOHOCTEH, OCO3HAHHBIX MOTHBOB YUYEHHs; IIOATOTOBKAa K TPOJODKEHHIO O00pa3oBaHHs U
CO3HATEeIbHOMY BBIOODPY npodeccum.

[pu n3ydenun GU3NUECKUX TEOPUi, MUPOBO33PEHUECKON HHTEPIIPETAIUH 3aKOHOB (DOPMHUPYIOTCS
3HAHMS y4JalIUXCs O COBPEMEHHOM HaydyHOW KapTMHE MMpa. BocnuTaHuio ydamuxcs ciayaT CBEIEHUS O
NEepCIeKTUBaX pa3BUTUS (UMK M TEXHUKH, O POJIM (U3UKH B YCKOPEHHH HAy4YHO-TEXHHYECKOTO
nporpecca.

Jlannast pabouasi mporpamMma, TEMaTHYECKOI0 U MOYPOUYHOTO IUIAHUPOBAHUS U3Y4YE€HUS (U3UKU B
11 oOmeoOpa3zoBaTenbHBIX Kjaccax COCTaBieHa Ha oOcHoBe nporpammbl [.51. MskumeBa ams
00111€00pa3oBaTENbHBIX YUpexkaeHud. M3ydeHue ydeOHOro marepuana MpEAnosaraet HMCIOJIb30BaHUE
yuebHuka Mskuiues I'.5., Byxosues b.b., Uapyrun «®uzuka-11».

N3yuenue pu3nKu CBA3aHO C U3yYEHHEM MAaTEMaTUKU, XMMUU, OMOJIOTHH.

3HaHus Martepuana Mo (U3MKe aTOMHOTO sJpa (OPMHUPYIOTCS C HCIOJIb30BAHMEM 3HAHUH O
nepuoanueckoi cucreme snemeHToB J[. 1. MenneneeBa, U30Tonax u cOCTaBe aTOMHBIX siep (XUMUA); O
MYTaIllMOHHOM BO3/I€HCTBHM MOHU3UPYIOLIEH paguaiuu (Onosorus).

ba3oBblii ypoBeHb H3yueHUS (U3MKU OPUEHTHPOBAH Ha (POpMHpOBaHUE OOIIEH KyJIbTypbl U B
OoJbIIEeH CTEeNeHU CBsS3aH C MHUPOBO33PEHUECKUMH, BOCIHUTATEIbHBIMU M Pa3BUBAIOIIMMHU 33Ja4aMH
o01rero 00pa3oBaHus, 3aJa4aMy COITHATH3AITUH.



Pabouas mporpamMMa M MOypo4YHOE TUIAHMPOBAHKME BKJIIOYAET B CeOsI OCHOBHBIE BOIIPOCHI Kypca
¢uzuku 11 mpenycMOTpeHHBIX COOTBETCTBYIOUIMMH pasjaeiaMu ['ocyaapcTBEHHOro 00pa3oBaTeIbHOTO
CTaHaapTa 1mo Qu3nKe.

OcHOBHOM MaTrepuall BKJIIOYEH B KaxAbld pasfen Kypca, TpeOyeT IIyOOKOro M MPOYHOIO
YCBOCHHSI, KOTOPOE CIIEAYeT J0OUBATHCS, HE 3arpykasi MaMsaTh ydalluXcs MHOXKECTBOM YacCThIX (PaKTOB.
TakuM OCHOBHBIM MaTepHalIOM SIBISIOTCSA JJIs1 BCEro Kypca (DU3MKU 3aKOHBI COXpaHEeHHs (dHEpruu,
UMITyJIbCa, 3JIEKTPUYECKOrO 3apsijia); [Ull MEXAHUKH — HUIEH OTHOCUTEIBbHOCTU JBUKEHHS, OCHOBHBIC
MOHATUS KUHEMAaTHKH, 3aKOHbl HpIOTOHA; i1 MOJEKYISIpHON (U3UKHM — OCHOBHBIC ITOJOKCHHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOpHUH, OCHOBHOE YpPAaBHEHHE MOJIEKYJIIPHO-KUHETHUECKONH TEOpHUH
UJCalIbHOTO ra3a, MepBbIil 3aKOH TEPMOAMHAMUKH; JIJIS SJIEKTPOJUHAMUKN — YYEHHE 00 AJIEKTPUYECKOM
1oJie, 3JeKTpoHHas Teopus, 3akoH Kynon, Oma u Ammepa, sBJIEHUE 3JIEKTPOMArHUTHONW MHAYKLUUM; IS
KBAaHTOBO (PM3HMKH — KBAaHTOBBLIE CBOMCTBA CeTa, KBAHTOBbBIE MOCTYNAThl bopa, 3aKOH B3aMMOCBS3U MacCChI
Y dHepruu. B OCHOBHOW MaTepuan TAakK€ BXOIAT BAXKHEHIIME CIEACTBUS U3 3aKOHOB M TEOPUU, UX
NpakTHUecKoe mpuMeHeHue. W3ydyeHue (QU3MUECKHX TEOpUd, MHUPOBO33pEHYECKass HWHTEPIpETaIHs
3aKOHOB (POPMHUPYIOT 3HAHUS YYALIUXCSA O COBPEMEHHON HAyYHOW KapTHHE MUpA.

N3ydenne mKOIBHOTO Kypca (U3UKH JIOJDKHO OTpa)¥aThb TEOPETHUKO-TIO3HABATENIbHBIE aCIIEKThI
yueOHOro MaTepusia — IPaHULbl IPUMEHUMOCTH (PU3HUECKUX TEOPUN M COOTHOILEHUS MEXKIY TEOPUIMHU
pas3IUYHON CTENeH! OOIIHOCTH, POJIb OMBITA B (PU3MKE KaK UCTOYHHMKA 3HAHUN U KPUTEPHUS NMPABUILHOCTH
Teopuil. Bocniutanuio yJqammuxcst ciiy>kaT CBEJIEHUS O NEPCIEeKTUBAX Pa3BUTHS (PU3UKHU U TEXHUKU, O POJIH
(GU3UKN B YCKOPEHMM HAayYHO-TEXHHYECKOTO Mporpecca, W3 MCTOPUM PA3BUTHS HAayKH (MOJIEKYISPHO-
KUHETUYECKOW TEOpUH, YUEHHUS O MOJISIX, B3IJIS/10B HA IPUPO/TY CBETA U CTPOEHUE BEIIECTBA).

HarnsinHocTs mpenonaBanust GU3MKK U CO3JIaHUE YCJIOBHM HAWJIy4IIEero MOHMMAaHUS yJallluMHCS
¢u3nyecKoil CyIIHOCTH H3y4aeMoro Marepuajia BO3MOXXHO 4Yepe3 NPUMEHEHHE JAEMOHCTPAIlMOHHOTO
skcriepuMenTa. [lepeueHb aeMOHCTpauui HEOOXOAMMBIX JUIS OpPraHU3alMM HArJISIHOCTH Y4eOHOTro
mpolecca Mo KaXJIoMy pas3zielly yka3zaH B mporpamme. Y OOJNBIIMHCTBA y4allMXCS JIOMa B JIMYHOM
MOJIb30BAHUM HMMEIOT KOMIIBIOTEPHI, YTO JaeT BO3MOXKHOCTh PACIIMPATh MOHATHHHYIO 0a3zy 3HaHUUN
yuUaluxcs MO pas3iduuHbIM pasfenaMm Kypca ¢usuku. Vcrnonb3oBaHue oOydalomux MPOrpaMm
pacroyio)keHHBIX B oOpa3oBaTenbHbIX HWHTepHeT-caiitax  mnm ucnonb3oBanue CD — 1uCKOB ¢
oOyuaromumu nporpammamu  («Kusast ¢usmuka», «OTkpbITas ¢GuU3MKa» W Jp.) CO3MAeT YCIOBHS IS
(dbopMHpOBaHUS YMEHHI IPOBOIUTH BUPTYaAJIbHBINA (PU3UUECKUIN SKCTIEPUMEHT.

B nporpamme npeaycMOTpeHO BBINOJIHEHUE MSTH J1a00PaTOPHBIX pabOT U BOCBMU (KOHTPOJIBHBIX )
3a4eTHBIX PabOT MO OCHOBHBIM pasnenaM Kypca ¢usuku 11kn. Tekymuit kontposs 3YH yuammxcs
pPEKOMEHyeTCsl TMPOBOJAUTH MO JUJAKTUYECKUM MaTepuaiaM, pPEeKOMEHIOBAHHBIM MHHHCTEPCTBOM
npocenieHust PO B cooTBeTcTBUU ¢ 00pa3oBaTeibHbIM cTanAapToM. [IpakTndeckue 3amaHus, yKa3aHHbIC
B IUIAHUPOBAHMM PEKOMEHIYIOTCS sl (HOPMUPOBAHMS Yy YYalllUXCsl YMEHUN NPUMEHATh 3HAHUS I
peleHus 3a1a4, ¥ MOATOTOBKH YJaluxcs K crade 6azoBoro yposus EI'D no ¢gusmke.

[IpsmbiM mpudTOoM yka3zaH marepual, chHOPMYIHUPOBAHHBIH B 00pa30BaTEILHOM CTaHAApPTE
HOJUIeXKAIIUI 0053aTeIbHOMY M3YUYEHHIO M KOHTPOJIIO 3HAHHMN ydamuxcs. B kBagpaTHBIX CKOOKax ykazaH
Martepuai, chOpMyITHPOBAHHBIN B 00pa30BaTeILHOM CTaHAapTe (YPOBEHB OOIIEro 00pa30oBaHUs) KOTOPHIH
MOJUICKHUT U3YYEHHUIO, HO HE SABISETCS O0S3aTENbHBIM JJIi KOHTPOJIS U HE BKIIOYAETCS B TPEOOBAaHUS K
YPOBHIO MOJATOTOBKH BBITYCKHUKOB. KypcuBOM ykazaH Matepuasl pekoMeHaoBaHHbIN ['. 1. MsKuieBbIM.
C Hamieil TOUKHM 3peHHs U3Y4YEHHE 3TOr0 MaTepHajia SIBJISIETCS 00S13aTENIbHBIM ISl U3YYEHHUS] M KOHTPOJIS
3HaHUW YydYaluxcs B paMKax pelIeHHs 3aJadd TMOCTAaBICHHOW HaMH TpPHU HCIOIb30BAHUM JaHHON
pOTrpaMMBbl B yUeOHOM TpoIiecce.

PexkoMeHIanmMu K MeTOAMKE NPENnoAaBaHUsA
B npouecce npenogaBaHus BaXXHO HAyYUTh IIKOJIBHUKOB IIPUMEHATH OCHOBHBIE IOJOXKECHHS HAYKH
JUISL CaMOCTOSITEJIBHOTO OOBSCHEHUs (PU3MUECKUX SBJICHUM, pE3yJbTaTOB 3KCIEPUMEHTa, JEHUCTBUS
npubOpOB U YCTAHOBOK. BbI/ieseHHe OCHOBHOIO MaTepuana B KaxJIoM pas3zeiie Kypca (U3MKU NOMOraeT
YUUTENI0 OOpaTUTh BHHMAHHUE YYalUXCSl HAa T€ BOIPOCHI, KOTOPbIE OHU JOJKHBI IIYOOKO M HPOYHO



yCBOUTH. DU3MUECKUI SKCIIEPUMEHT SBIISCTCS] OPraHUYECKON YaCThIO IIKOJIBHOTO Kypca (PH3UKH, BaXKHBIM
METOJIOM O0yYEHHS.

Pemenne OCHOBHBIX Y4eOHO-BOCIIMTATENIBHBIX 3aJad JIOCTMTaeTCsl Ha YpPOKax COYETAaHUEM
pa3HooOpa3HbIX GopM U MeToA0B oOyueHHus. boisbloe 3HaueHHE MPUIAETCS CaMOCTOATEIbHOU padoTe
yYaluXcs: IOBTOPEHHMIO U 3aKpPEIUIEHHIO OCHOBHOI'O TEOPETUYECKOTO MaTepuasa; BbIIIOJIHEHUIO
(bpoHTaNBHBIX Ja00PATOPHBIX PabOT; U3YUYEHUIO HEKOTOPBIX MPAKTUYECKUX MPHIOKEHUNH (DU3MKH, KOra
TEOpHsI BONpPOCAa YK€ YCBOEHA; NMPUMEHEHUIO 3HAHWHA B TpOIEcce pelIeHus 3anad; OO0OOMIeHHI0 U
CHUCTEMAaTHU3alMU 3HAHUM.

Cnenyer ynensath OoJibllle BHUMAaHHUA Ha YypoKe paboTe ydallluxcsi ¢ KHUTOW: YYEOHHMKOM,
CIIPaBOYHOW JUTEPATypol, KHHUTOMl sl yTeHws, Xxpecromatued u T. m. [lpu pabore ¢ ydeOHHKOM
HEoO0X0oauMO (HOpMUPOBATH YMEHHE BBIACIATH B TEKCTE OCHOBHOW MarepHall, BHIACTh W TOHHUMATH
JIOTUYECKHUE CBSI3U BHYTPHU MaTepHalia, OObsICHATh U3ydaeMble SIBICHUS U MPOLIECCHI

PexomenayeTcst mpoBeieHHEe CEMUHAPOB 0000IIAIONIET0 XapaKkTepa, HapuMep N0 TaKUM TeMaM:
3aKOHbl COXPAaHEHUs HUMILyJIbCAa M 3HEPruh U HUX MPUMEHEHHUE; NMPUMEHEHHE 3JIEKTPUUYECKOrO0 TOKa B
IPOMBILUIEHHOCTH U CEJIbCKOM XO351CTBE.

Pemenne ¢usnyeckux 3amayd JOHKHO MPOBOJUTHCS B ONTHMAIBHOM COYETaHUU C APYTUMU
Metoaamu oO0yuenus. M3-3a cokpaiieHuss BpeMeHH Ha M3y4eHHe (PU3uku 0coboe 3HaYeHHE NMpUoOpeTaroT
3a/lauM, B PELICHUHM KOTOPBIX HMCIIOJIb3YETCs HECKOIBKO 3aKOHOMEPHOCTEH; pEIlIeHUE 3a7a4d MPOBOAUTCS,
KaK IpaBujio, cHayana B oOuiem Buzae. llpu pemenun 3anad TpeOyrolUX NPUMEHEHHE HECKOJIbKUX
3aKOHOB, y4YMTeNb IMOKa3blBaeT 0Opasell pelleHus TakUX 3ajady U IpejjaraeT MOJO0OHBIE 3aJaud s
JOMalllHero peuieHus. s ydamumxcsi MCHBITHIBAIONIMX 3aTPYAHEHHE B PELICHUM YKa3aHHBIX 3ajad
OpPraHU3YIOTCS UHAUBUAYAJIbHbBIE KOHCYJIbTALINH.

OcHOBHOU y4eOHBI MaTepuas JOHKEH ObITh YCBOEH YUYalllMMHUCS Ha ypoke. DTo TpeOyeT OT
YUUTENs TOCTOSHHOTO MPOAYMBIBAHHUS METOIMKHU IIPOBEINEHUS YpOKa: M3JI0KEHUE HOBOTO MaTepuayia B
dopme Oecenq uaM JEKUWH, BBIABM)KEHHE Y4YEOHBIX MpPOOJIEM; HIMPOKOE HCIOIb30BaHUE Y4eOHOTO
9KCIEPUMEHTA (JIEMOHCTPALIMOHHBIE OMBITH, (DPOHTANBHBIE JIAOOpAaTOpHBIE PAabOTHl, B TOM YHCIE U
KpaTKOBPEMEHHBIE), CcaMOCTOsITeNbHAs pabora ydammxcsa. HeoOXoammo COBEpIICHCTBOBATH METOJIBI
MOBTOPEHMSI M KOHTPOJI 3HAHUN ydaluxcs, ¢ Te€M, YTOObl OCHOBHOE BpeMsl YpoKa ObUIO MOCBAIICHO
OOBSCHEHUIO U 3aKpelyIeHuI0 HOBOro marepuana. HauGonee 3((eKTHBHBIM METOJIOM MPOBEPKH H
KOPpPEKLIMM 3HAHWM, ydaluluxcs MpU IPOBEJCHUM NPOMEXKYTOYHOHW IUArHOCTHUKU BHYTPU H3Y4aeMOIO
pasziena sBISETCS UCIIOJIb30BAHME KPATKOBPEMEHHBIX (Ha 7-8 MUHYT) TECTOBBIX TEMaTHUYECKHUX 3aJaHUM.
HToroBble KOHTpOJIbHBIE PaOOTHI MPOBOASTCS B KOHIIE M3y4eHMs COOTBETCTBYIOIIEro paszaena. Bce 3To
CIOCOOCTBYET PEIICHUIO KITI0UEBON TTPOOIEMbI — TOBBIIIEHUIO YPPEKTHBHOCTH YpOKa HU3HUKH.

11 Kaacc. Coaep:xanue yueOHOTo MaTepuaJa.
(68 yacos, 2 yaca B HezeJ110, peseps 1 yac)

OCHOBBI 3JIeKTPOAMHAMHUKH (MPOIOJIKEHHE).
MarnuTtHoe 1noJie (6 yacos).
Bsaumooeiicmeue moxog. MaruutHoe mone Toka. Maenumnas unoykyusa. Cuna Amnepa. Cuna
Jlopenya.
JlemoHcTpauum:
1. BzaumoetictBre NaparnefbHbIX TOKOB.
2. JleficTBHE MAarHUTHOTO MOJSIA Ha TOK.
3. YCTpo#icTBO U JIeHCTBIE aMIIepMeTpa U BOJIBTMETPA.
4. YcTpoRCTBO U ICUCTBHE TPOMKOTOBOPHUTEIIS.
5. OTKJIOHEHHUE AJIEKTPOHHOTO JTy4YKa MarHUTHBIM TOJIEM.

3Hamb: IOHATUS: MATHUTHOE T110JI€ TOKA, MHAYKLUSA MarHUTHOTO TOJIS.
[IpakTHyeckoe NpUMEHEHHE: IEKTPOU3IMEPUTEIbHBIE TPUOOPHI MArHUTOAIEKTPUUECKON CUCTEMBI.
Ymemo: pemath 3aja4d Ha pacueT XapaKTEPUCTUK ABUKYILEr0Cs 3apsia WK IPOBOJAHUKA C TOKOM
B MarHMTHOM I10JI€, OIPEENIATh HallpaBJIeHUE U BeanuuHy cuil JlopeHua u Ammnepa,



JJIeKTPOMATHUTHASA UHAYKIUSA (4 4acoB)

SIBneHME DNEKTPOMArHUTHOW WHAYKUMH. Maenummusili nomox. 3aKoH 271eKmpOoMAacHUMHOU
unoykyuu. Ilpasuno Jlenya. Camounoykyus. HHOykmuenocms. B3auMOCBS3b DIIEKTPUUECKOTO H
MAarHUTHOTO NOJIEH. DIEKTPOMArHUTHOE TOJIE.

Jlabopamopnasa padoma Nel: VI3ydeHue 37€KTPOMArHUTHON MHIYKIIHH.

JdemoHcTpauuu:

6. DneKTpoMarHuTHas MHIYKITUS.

7. llpaBuno Jlenua.

8. 3aBucumocth IJIC MHAYKIIMHU OT CKOPOCTH U3MEHEHUS] MAarHUTHOT'O MOTOKA.

9. CaMOuHAYKITHSI.

10.3aBucumocts DJIC caMOMHIYKIMU OT CKOPOCTH U3MEHEHHUSI CUJIbI UEIU U OT UHAYKTUB-HOCTHU
MIPOBO/THUKA.

3uamp: TIOHATUS: OJICKTPOMAarHuTHasA HWHAYKIUA; 3aKOH SHGKTpOMaFHHTHOfI WHAYKOWH, IIPaBUIIO
HCHI_Ia, CaMOMHAYKIUS; THAYKTUBHOCTD, 3JICKTPOMAIrHUTHOC I10JIC.

Ymemu: 00BACHATD SIBJICHHUE BHGKTPOMaFHHTHOﬁ UHAYKIOWUHW U CAaMOHWHAYKIHWH, PCIIATh 3aJa4u Ha
IMPUMCHCHHUEC 3dKOHA BHCKTpOMaFHHTHOﬁ WHAYKIIUU, CAMOUHAYKIIUH.

DJIeKTPOMATHUTHBIE KoJle0anusi M BoJHBI (10 yacoB)

Ce0000HbIE KOMeOanusi 6 KonebamenbHom Koumype. Ilepuod c80000HLIX INeKMPUUECKUX
konebanuu.  Ilepemennvii  snexmpuyeckuii  mox. I eHepuposanue — INeKMPUHECKOU  SHeEpeUul.
Tpancgopmamop. Ilepeoaua 2nekmpuueckoli dHepeuu. IIEKTpOMarHutHele BoJHBL. — Ceolicmea
neKmpoMacHumHsLx 60H. Ilpunyunst paouocesasu. Tenesuderue.

JdemoncTpauuu:

11. CBoOoaHbIE NEKTPOMArHUTHBIE KOJIEOaHHsI HU3KOM YaCTOTHI B KOJIeOaTeTbHOM KOHTYPE.

12. 3aBUCHMMOCTb YacTOTBHI CBOOOJHBIX AJIEKTPOMATHUTHBIX KOJEOAHHM OT 3JIEKTPOEMKOCTH U
WHJYKTUBHOCTH KOHTYpa.

13. Hesaryxaromiue 3JeKTpOMarHuTHEIE KOJIeOaHUsI B TEHEPATOPE HA TPAH3UCTOPE.

14. TlonyueHue MepeMEeHHOr0 TOKa MPHU BpallleHUH BUTKA B MATHUTHOM I10JIE.

15. YcTpolcTBO M MPUHLIKIT AEHCTBHSI TeHEpaTopa NEPEMEHHOT0 TOKa (Ha MOJIEIN).

16. OcuuuiorpaMMbl IEPEMEHHOIO TOKA

17. YCcTpoicTBO M MPUHIIMI SHCTBHS TpaHcpopMaTopa

18. Ilepenaua sneKTpUYECKOM SHEPTUM HA PACCTOSHUE C MOIIBIO TIOHMKAIOIIETO U MOBBILIAIOIIETO
TpanchopmaTopa.

19. DnexTpuyeckuil pe30HaHC.

20. MznydeHue u mpueM 3JIE€KTPOMATrHUTHBIX BOJIH.

21. OrtpaxxeHHE ANEKTPOMArHUTHBIX BOJIH.

22. IlpenomieHue 3J€KTPOMArHUTHBIX BOJIH.

23. WHTtepdepeHnus U AUPPAKIHS SJICKTPOMATHUTHBIX BOJIH.

24. Tlonsipuzanus 3J€KTPOMarHUTHBIX BOJIH.

25. Moaynsiiuss W JCTEKTHPOBAaHHE  BBICOKOYACTOTHBIX  3JCKTPOMATHUTHBIX  KOJeOaHUM.

3uamy: OHATHSA: CBOOOHBIC U BHIHYKICHHBIE KOJICOaHHUs; KOJIeOaTeIbHBI KOHTYP; MEPEeMEHHBIN
TOK; PE30HAHC, YIEKTPOMAarHUTHAsI BOJHA, CBOMCTBA AIEKTPOMArHUTHBIX BOJH.

[IpakTHueckoe MPUMEHEHHE: IeHepaTop MEPEMEHHOr0 TOKa, CXEMa paguoTerae(OHHON CBA3H,
TENICBHUJICHHE.

Ymems: W3MepsTh cuily TOKa M HalpsDKEHHE B IIEMAX INEPEeMEHHOro Toka. lcmonmb3oBaTh
TpaHcopMmaTop Ui NpeoOpa3oBaHUS TOKOB M HampspKeHWH. OnpenensTe HEW3BECTHBIN IMapaMeTp
KOJIeOAaTETbHOTO KOHTYpa, €CIIM HM3BECTHBI 3HAYEHHE JPYyroro €ro napamerpa M 4acToTa CBOOOIHBIX
KOJIeOaHMIA; PACCUUTHIBATH YACTOTY CBOOOJIHBIX KOJEOAHUH B KOJIE€OATEIFHOM KOHTYPE C HM3BECTHBIMH

1 1 U
napamerpamu. Pemats 3agaun Ha npuMmenenne popmyn: 7 =27+ LC , @ = f, I=-%Y,U="2,
LC V2 V2
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Onrtuka (13 yacoB) U3 HuUX
CgBeToBbI€ BOJIHBI. (7 4acoB)

Ckopocmb ceéema u Mmemoovl ee usmepeHus. 3aKOHbl — OMpaAdCeHus U NpeloMIeHUs ceemad.
BonHoBBIE CBOMCTBaA CBeTa: Oucnepcus, unmepgepenyus ceema, ougpaxyus ceéema. Kozepenmuocmeo.
Ilonepeunocmuv ceemosuix 6onn. llonapusayus ceema.

Jlabopamopnaa padoma Ne2: VI3mMepeHue nokasatess IpeOMICHHS CTEKJIa.

Jlabopamopnasa padoma Ne3: VI3mepeHue JIMHBI CBETOBOW BOJIHBI.
JdemMoHcTpanum:

26. 3aKOHBI IPEIOMIICHHUS CHETA.

27. llonmHoe OoTpa)keHHeE.

28. CsetoBOJ.

29. Tlony4yenue MHTEPPEPESHIIMOHHBIX TOJIOC.

30. JIudpakuus cBeTa Ha TOHKOW HUTH.

31. dudpakims cBeTa Ha y3KOU HIEIH.

32. PasnokeHue CBETa B CIIEKTP C MOMOIIBIO TUPPAKITMOHHON PEIIETKH.

33. Tlonspuzauus cBeTa NOJAPOUAAMMU.

34. IlpumeHeHne TMOJSAPOUAOB I HW3YUYEHUS MEXAHMYECKHX HAINpsOKeHUHM B JIETANSIX
KOHCTPYKLUH.
3nams: nousATUA: UHTEpDepeHus, TudpaKuus U TUCIepCHs CBETa.

3aKOHBI OTPAKEHUS U TPEJIOMIICHUS CBETA,

[IpakTHyeckoe MpUMEHEHUE: MOJHOI0 OTPaXXeHUs, UHTepPEepeHLInd, TUu(pakiuu U MOIIpU3a-Iuu
CBETa.

Ymemy: u3MepATh JUIMHY CBETOBOM BOJIHBI, pelIaTh 3aJadyd Ha MpUMEHeHHe (opmy,
CBSI3BIBAIOIINX JIJTMHY BOJHBI C YACTOTOW M CKOPOCTBIO, MEPUOJT KOJIeOaHUH C MUKIMYECKONW YacTOTOM; Ha
IPUMEHEHHE 3aKOHA MPEJIOMJICHUS CBETA.

JJIeMeHTbI TeOPUU OTHOCUTEJIBLHOCTH. (3 Yaca)
Iloctynatel Teopun OTHOCUTENBHOCTU. lIpuHIMI OTHOcUTEnbHOCTM OMHIITEHHA. llocTosIHCTBO
cKopocTH cBera. [IpocTpaHCTBO M BpeMs B CHELMAIBHOM TEOPUU OTHOCUTENBHOCTH. PendtuBHCTCKAs
nuHaMuka. CBsI3b MacChl C YHEPrUeH.

3uamu: TOHATHUS: IMPUHIUII ITIOCTOAHCTBA CKOPOCTH CBECTA B BAKYYMC, CBA3b MACChl U SHCPTHU.
Yumemn: OIIpCAC/IATh I'PaHUIBI IPUMCHCHUSA 3aKOHOB KJIACCUUYECKOM U peHHTHBHCTCKOﬁ MCXaHHUKH.

N3nyuyenus u cnekTpsbl. (3 yaca)

Pa3znuunHble BUJIIBI 3JIEKTPOMATHUTHBIX U3IYyYEHUM M UX MPAaKTUUECKOE MPUMEHEHHUE: C8oUcmea u
npuMeHenue  UH@PAKPACHBIX,  YIbMPADUONEemosblX U peHmeeHo8ckux — uziayuenui.  [llkana
INEKMPOMASHUMHBIX U3TYYEHUI.

JdemoncTpanum:

35. HeBugumble u3nydeHus B CHEKTPE HarpeToro Teja.

36. CpoiicTBa HH(PPAKPACHOTO U3ITyUEHHUS.

37. CpolicTBa ynbTpa(uOIETOBOTO UTYUCHHUS.

38. Ilkana 31eKTpOMarHUTHBIX U3Ty4eHUH (Tabaura).

39. 3aBuUCUMOCTD IJIOTHOCTH MOTOKA U3ITyYEHUS OT PACCTOSHUS /10 TOYEUHOTO HCTOYHHKA.

Suame: MMPAKTUYCCKOC MMPUMCHCHHUEC: IIPUMECPBI MMPAKTUYCCKOTO NPHUMEHCHHA JJICKTPOMArHUTHBIX
BOJIH I/IH(I)paKpaCHOFO, BUIHUMOTIO, yJ'ILTpa(I)I/IOJ'ICTOBOFO U PCHTTCHOBCKOI'O ANAIa30HOB YaCTOT.

Ymemu: 00BACHATEL CBONMCTBA Pa3IUYHBIX BUAOB JJICKTPOMArHUTHOI'O HM3JIYUYCHUA B 3aBUCUMOCTH
OT €10 AJIMHBI BOJTHBI 1 4aCTOTHEI.



KBanToBasi pusuxa (13 yacos)

[Tumoreza Ilnanka o kBaHTax.] @otodddext. Vpasnenue Dunwmeiina onsi omosppexma.
®otonsl. [['unoreza ne bpoisisi 0 BOJHOBBIX CBOMCTBaxX yacTwil. KopmycKyiasipHO-BOJIHOBOW JyaJIM3M.
CootHomuieHue HeomnpeaeneHHocTy [ elizendepra. |

Cmpoenue amoma. Oneimwt Pesepgpopoa. KpantoBble mnoctynatel bopa. Hcenyckanue u
noznowenue ceema amomom. Jlazepsl.

[Moaenu cTpOeHHUSI aTOMHOTO SIIPA: NPOMOHHO-HEUMPOHHASL MOOelb CIMPOEHUs AMOMHO20 S0pda.]
Snepusie cwibl. JledekT Macchl M 3HEPrusl CBS3M HYKJIOHOB B snpe. SlnepHas sHepreTuka. BnmsHue
MOHU3UPYIOLIEH pajualii Ha *UBble opraHu3Mbl. [[lo3a M3inydeHus], 3aKOH paJlMOAKTUBHOIO pacrajaa u
€ro CTaTUCTHUYECKHUN XapakTep. DJIeMEHTapHbIE YaCTHULbL: yacmuysvl u anmuyacmuyvl. QyH1aMeHTaIbHbIE
B3aUMO/ICICTBUS |

3nauenue uzuxu Onst 00BACHEHUS MUPA U PA3BUMUS NPOUZBOOUMENbHBIX cul 0bwecmsa. Eounas
Qusuueckas kapmura mupa.

Jlabopamopnan paboma Ned: «VI3yueHne TPEKOB 3apsKECHHBIX YaCTHID.

JeMoHCcTpaUMK:

40. dDotornexTpudeckuit 3p(PEeKT Ha YCTAHOBKE C IIMHKOBOM TUIATHHOM.

41. 3axonsl BHemHero ¢poro3ddexra.

42. YcTpoHCTBO U JEHCTBHUE MOITYIPOBOJIHUKOBOIO U BAKYYMHOTO (POTO3JIEMEHTOB.

43. YctpoiicTBo u neiicTBre (hoTopese Ha POTOINEMEHTE.

44. Mopnens onbita Pesepdopra.

45. HabmopaeHnue TpekoB B kamepe Bunbcona.

46. YcTpoHCTBO U JEHCTBUE CUETYMKA HOHU3UPYIOIIUX YACTHII.

3uamy: Tlouatus: GoroH; HOTOAIPPEKT; KOPHMYCKYISIPHO-BOIHOBOW Ayaslu3M; sJEpHAs MOJEIb
aToMa; sJIEpHbIE peaKIMUM, HHEPrusl CBS3U; pPAJUOAKTHUBHBIA pacmal; LenHas peakuus IeJIeHUs;
TEPMOsIIEPHAsl pEaKLUs; JIEMEHTapHasl YaCTHIIA, AaTOMHOE SIIPO.

3akoHbl porodddekra: moctynatsl bopi 3aKkoH pagoakTHBHOTO pacraja.

[IpakTuyeckoe NpPUMEHEHHE: YCTPOMCTBO M MPHHLUMI JACUCTBUS (POTORIEMEHTa; MpPUMEpPHI
TEXHUYECKOTO - HCIOJb30BaHUs (POTORJIEMEHTOB; MPHUHILMUII CIEKTPAIbHOIO aHaju3a; MpUMeEphI
NPAKTUYECKUX TPUMEHEHUM CHEKTPAJIBHOIO aHalIW3a; YCTPOWCTBO W TNPUHLUII JEHUCTBUS SIEPHOTO
peakropa.

Ymems: PemaTh 3aauu Ha npuUMeHeHHE (HOpMyI, CBA3BIBAIOLIMX YHEPTHIO U UMIYJIbC (POTOHA C
YaCTOTOW COOTBETCTBYIOIIEH CBETOBOM BOJIHBI. BRIUMCIATH KpacHY rpaHuily ¢hoTodddekta u d3HEPruio
(OTO3/IEKTPOHOB Ha OCHOBE YypaBHEHHMS OWHIITeHHA. OmnpenensTb MPOIYKTHI SACPHBIX peaKIuid Ha
OCHOBE 3aKOHOB COXpaHEHHUs 3IEKTPUYECKOTO 3apsja u MacCOBOTO YHUCIa.
PaccunTsiBaTh 3HEpPreTMUECKUN BBIXOJA AAEpHOM peakiuu. OnpenensaTh 3HAK 3apsia WIM HalpaBlIeHUE
JBUKEHUSI 3JIEMEHTAPHBIX YaCTHUI[ IO UX TpeKaM Ha QoTorpadusx.

3HayeHnue (l)I/I3I/IKl/I AJIsl pasBUTUA MHUPA U PAasBUTUA NPOU3BOAUTEJIBHBIX CHUJI o01ecTBa

(19)

Ctpoenue Beesiennoii (10 yacon)

Cmpoenue conneunoti cucmemvl. Cucmema «3emnn — Jlynar. Odowue ceedenus o Coanye (8uo 6
meneckon, epaujenue, pasmepul, Maccd, C6emuMocms, memMnepamypa coIHYa U cOCMosiHue 8eujecmsd 6
HeM, xumudeckuti cocmas). Mcmounuxu snepeuu u snympennee cmpoerue Connya. Qusuveckas npupooa
36e30. Hawa [@'anakmuka (cocmas, cmpoeHue, Osudicenue 36e30 6 lanakmuke u ee 6pawjenue).
Tlpoucxooicoenue u 360a10Yus 2a1aKMUK U 36€30.

JdemMoHcTpanum:

47. Mopenb COJTHEYHOU CUCTEMEL.

48. Temnypuid.

49. TlomBwmxHasi KapTa 3BE3IHOTO Heba.

3nams: TOHATHS I11aHCTa, 3BC3/14, Conneunas CHUCTCMaA, I'aJIaKTHKa, Bcenennas.



[IpakTrdeckoe MpUMEHEHNE 3aKOHOB (PU3UKH IS ONIPEICIICHHS XapaKTePUCTHK TUIAHET U 3BE3].

Ymemos: OOBACHATH CTPOCHUE COJHEYHOM CHUCTEMBI, rajgakTuk, CoyiHIa W 3Be3n. [IpuMeHsTh
3HaHWE 3aKOHOB (M3HMKH MJisi OOBSICHEHHUS IPOIECCOB MPOUCXOIAIMIMX BO BceleHHOW. [lomb3oBaThes
MOIBMYKHOM KapTOH 3BE3/THOTO Hela.

IHoBTOpenue. (11 yacos)

IIpuMepHbIe HOPMBbI OLIEHKH 3HAHUHM U YMEHUH ydamuxcs mo pusnke
[Ipu onieHKE OTBETOB yUaIIUXCS YUYUTHIBAIOTCS CIEAYIOLINE 3HAHUSL:
0 ¢pu3nyecKuXx siBJEHUSX:
MIPU3HAKHU SIBJICHUS, 10 KOTOPBIM OHO OOHAapyKHUBaeTcs;
YCIIOBHSI, IPU KOTOPBIX MMPOTEKAET SIBJICHUE;
CBSI3b JIAaHHOTO SIBJICHUU C IPYTUMH;
00BsICHEHUE SIBIICHUS HA OCHOBE HAYYHOI TEOpHH;
IIPUMEPHI YueTa U UCIIOJIb30BAHUS €r0 Ha IPAKTHKE;
U3UYEeCKHX ONBITAX:
1eJb, CXeMa, YCIOBHS, IPU KOTOPHIX OCYILECTBIISUICA OMBIT, XOJ1 U PE3YJIbTAaThl OIBITA;
0 ¢pu3nYeCKUX NOHATHAX, B TOM YHCJIEe U 0 (PU3MUECKNX BeJMIYNHAX:
SIBJICHUSI WJIM CBOMCTBA, KOTOPbIE XapaKTEPU3YIOTCS JaHHBIM MOHATHEM (BEJIMYMHOMN );
oTpesieNieHue TOHATHUS (BETUYUHBI);
(hopMyIibl, CBA3BIBAIOIINE JAHHYIO BETUUYHUHY C IPYTHMH;
eIMHULIBI (PU3UYECKOM BETHMUUHBI;
CIOoCOOBI U3MEPEHUSI BETMUHHBI;
0 3aKOHAX:
» (HopMyIHpPOBKA U MATEMAaTHIECKOE BHIPAKCHHE 3aKOHA;
»  OIIBITHI, MOJITBEPKIAIOIIHIE €T0 CIPABEINBOCTH;
» TpUMEpHI yueTa U IPUMEHEHHS Ha TPAKTHKE,
» YCJIOBHSI IPUMEHUMOCTH (JUTS CTapILIUX KJIACCOB);
0 pu3HYECKUX TEOPUAX:
OIBITHOE 00OCHOBaHHUE TEOPUH;
OCHOBHBIE MTOHSTHSI, TOJI0KEHUSI, 3aKOHbI, TPUHIIHUIIbI;
OCHOBHBIE CJIE/ICTBHUS;
MPaKTUYECKHE MPUMEHEHHUS,
I'PaHULbl IPUMEHUMOCTH (U151 CTapIIKX KJIACCOB);
0 npudopax, MeXaHU3Max, MAaIIMHAX:
» Ha3HaueHUWE; MPUHIIUII JICUCTBUS U CXeMa YCTPONCTBRA;
» TpUMEHEHHE U MPaBHIIa TOJIb30BaHUS MPUOOPOM.
PDusnyecKHe H3MepeHus.
» OnpezeneHue IEHBI ICJICHUS U MTPeJiesia U3MepeHus mpuoopa.
» Omnpenensats a0COIIOTHYIO MOTPEITHOCTh H3MEPEHUs prodopa.
» OTtOupath HYXHBII TPHOOP ¥ MPABHIBHO BKJIFOYATH €TO B YCTAaHOBKY.
» CHuMaTh NMOKa3aHUs MpUOOpa M 3alUCHIBaTh X C Y4ETOM aOCOIIOTHOMN MOTPEIIHOCTH
u3Mepenus. OnpenensiTh OTHOCUTEIbHYIO MOTPEIIHOCTh U3MEPEHUH.

Crenmyer y4uThIBaTh, YTO B KOHKPETHBIX CIIydasiX HE BCE TPEOOBAaHUS MOTYT OBITH MPEIbSBICHBI
yuyalumMcsi, HanpuMep 3HaHHe TPaHul] IPUMEHUMOCTH 3aKOHOB U TEOPHil, TaK KaK 3TU T'PAHMIIBI HE BCEeTa
paccMaTpuBaloOTCs B Kypce (GM3HMKU CpeHEN IIKOJbI.

OueHke MoAJIeKAT YMEHUSA

» TpPHUMEHATh TOHATHUS, 3aKOHBI M TEOPHU JUIsl OOBSICHEHUS SBICHUN NPUPOABI, TEXHUKHU;
OILICHUBAThH BIUSHUE TEXHOJOTUYECKUX MPOILIECCOB Ha SKOJIOTUIO OKPYKAIOIIEH Cpeibl, 310POBbE YeIOBEKa
U IpYTUX OPraHU3MOB;

» CaMOCTOSATENIBHO PadOoTaTh C YUCOHUKOM, HAYYHO-TIOMYJISIPHOW JTUTEpaTypoi, HHPpOopManuei B
CMMU u Unrepuere ;

» pemath 33Ja4i Ha OCHOBE M3BECTHBIX 3aKOHOB U (hOPMYT;
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» TOJB30BATHCS CIPABOYHBIMH TA0IHUIIAMU (PU3HUECKUX BEITMYUH.

IIpu oueHke J1a00PATOPHBIX PA0OT YUMTHIBAIOTCH YMEHUSA

TUTAHUPOBATH MTPOBEICHUE OIBITA;

coOupaTh yCTaHOBKY IO CXEME;

M0JIb30BATHCS U3MEPUTEIBHBIMU TIPUOOPAMU;

MPOBOAUTH HAOMIOJEHUS, CHHUMATh IIOKAa3aHMUSI HW3MEPUTENbHBIX MPUOOPOB, COCTABISATH
TaOJIUIIBI 3aBUCIMOCTH BEJIMYHH U CTPOUTH IPaUKH;

> OIICHUBATh U BBIYUCIISTH MOTPEITHOCTH U3MEPECHHIA;

» COCTaBJIATH KPAaTKHI OTYET U JIeIaTh BBIBOBI 110 MPOJICIAHHON padoTe.

Cnenyer oOpamath BHUMAaHUE Ha OBJAJCHUE YyYallUMHUCS MPABHIBHBIM yHOTpeOJIeHHEM,
NPOM3HOUICHHEM W TPABONMUCAHWEM (PU3MYECKMX TEPMHUHOB, HAa pPa3BUTHE yMEHHWH CBS3HO H3JaraTh
U3y4aeMblil MaTepHall.

OueHka 0TBETOB y4aluxcst

Onenka «5» CTaBUTCS B TOM CIIy4ae, €CIIH yJaliuics:

» O00HapyXHBaeT BEpHOE IMOHMMaHUE (U3NYECKOH CYIIHOCTH PACCMATPHBACMBIX SIBICHHN W
3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUH, JaeT TOUYHOE OMpeAeNicHHEe U MCTOJIKOBAaHME OCHOBHBIX MOHSTHH,
3aKOHOB, TEOpWH, a TaK)Ke MPAaBUIBHOE OINpeneieHrne (PU3MUECKNX BEIUYMH, WX EIUHUI] U CIOCOO0B
U3MEPEHUS;

» TIPaBWIBHO BBITIOJHSET YEPTEKH, CXEMBI U TPa(HKH, COMyTCTBYIOIIIE OTBETY;

» CTPOHT OTBET MO COOCTBEHHOMY IUIaHY, COMPOBOXKIAET PACcCKa3 HOBBIMU MPHUMEpPaMH, yMEET
IIPUMCHUTH 3HAHUS B HOBOW CUTYAIIUH TIPH BHITIOJTHCHUH MTPAKTHYCCKIX 3aJaHUM;

» MOXET YCTaHOBHTH CBSI3b MEKJYy H3YYaeMbIM M PaHEE HM3YUYCHHBIM MATEPUAIIOM IO KypCy
¢u3uKy, a TaKKe C MaTepPHaIoOM, YCBOSHHBIM IPH U3YYEHUH IPYTHUX MIPEIMETOB.

OneHka «4» CTaBUTCS, €CJIM OTBET YJOBJIETBOPSIET OCHOBHBIM TPEOOBaHMUAM K OTBETY Ha OLIEHKY
«5», HO ydJaruiicsi He UCIIOJIb3YeT COOCTBEHHBIN IJIaH OTBETA, HOBBIE IPUMEPHI, HE TIPUMEHSICT 3HAHUS B
HOBOI CUTyalluH, HE UCTIOJIb3YEeT CBSI3U C PaHee U3YyYEHHBIM MaTepUaIOM M MaTepuaaoM, YCBOEHHBIM IpU
U3YYCHHUH APYTUX TPEAMETOB.

Onenka «3» ctaBUTCA, eciid OOJbIIas 4acTh OTBETAa YIOBJIETBOpSET TpeOOBaHMSAM K OTBETY Ha
OILIEHKY «4», HO B OTBETE OOHAPYKMBAIOTCS OTACIBHBIC MPOOEIBI, HE MPEMSATCTBYIONINE TaTbHEHIIIEMY
YCBOGHHUIO MPOTPAMMHOT0 MaTepHualia; yJalluics yMeeT MPUMEHATh MOTyYeHHbIe 3HAHUS TPU PEIICHUN
MPOCTHIX 33]1a4 C MCIOJIB30BAHUEM TOTOBBIX (hOPMYJI, HO 3aTPYAHSETCS TIPU PEIICHUH 3a/1a4, TPEOyIOIIX
npeodpazoBanus HoOpMyIL.

OneHka «2» CTaBUTCS B TOM cllydae, €CJIM Yy4Yalluiicss He OBJNaJesl OCHOBHBIMHM 3HAaHUSIMU U
YMEHUSIMH B COOTBETCTBUU C TPEOOBAHUSMU MPOTPAMMBI.

Onenka «1» cTaBUTCS, €ClIM YYEHUK HE MOXKET OTBETUTh HU HA OJIUH U3 TIOCTABJICHHBIX BOIIPOCOB.

B muChMEHHBIX KOHTPOJBHBIX PAa0OTaX YYUTHIBAETCS TAaKkKe, KAKYH 4YacTh PaOOTHI BBITTOTHIII
YUEHHUK.

Ounenka j1a00paTopHbIX padoT:

Ouenka «5» CTaBUTCS B TOM CJIydae, €CJIM yJalluncs:

» BBINOJHWI Pa0bOTy B IOJHOM 00BeMe ¢ COONIOJICHHEM HEOOXOAMMON IMOCIIEA0BATEIbHOCTH
MIPOBEJICHUS OTBITOB U NU3MEPEHHUIA;

» CaMOCTOSITEJIbHO W PALMOHAIBHO CMOHTHUPOBAJl HEOOXOIUMOE O0OpYJOBaHHE, BCE OIBITHI
poBeJ B YCIOBHSIX U PEXHUMax, 0OCCHEUMBAIONINX TMOTYYCHHE MPABUIBHBIX PE3YyNbTaTOB U BBHIBOJOB;
cobmroga TpeboBaHus 0€30MaCHOCTH TPY/A;

» B OTYeTe MPaBHIBHO W AKKYpPaTHO BBITIOJNHSUI BCE 3alUCH, TAOJWIBI, PUCYHKH, YEPTEKH,
rpaduka, BBIYUCICHHUS;

» TPaBWIBHO BBIOJHWI aHaau3 norpemHocreid (IX—X1 kmaccsr).

Onenka «4» cTaBUTCA B TOM Cllyyae, €Cld OBbLIM BBIIOJHEHBI TPEOOBAaHUS K OLEHKE «5», HO
yUaluiicst TOMyCTHII HEJOUYEThl WIH HEerpyOble OIIHOKH

Onenka «3» CTaBUTCS, €CIU PE3YJbTAT BBIMOJIHEHHOW YacTH TAaKOB, YTO IO3BOJSET MOJIYYHUTH
MPAaBUJIbHBIE BHIBOJIBI, HO B XO/I€ IPOBE/ICHUS OMbITa U U3MEPEHUH ObUIN JOMYIIEHBI OIUOKH.

OneHka «2» CTaBUTCS, €CIM PE3yIbTaThl HE TO3BOJIAIOT CHENATh MPABUIBHBIX BBIBOJIOB, €CIIU
OTIBITHI, U3MEPEHHUS, BEIUUCTICHHS, HAOIIOACHHS TPOU3BOIUINCH HETIPABUIIBHO.

YV VY



Omenka «1» cTaBUTCS B T€X CIydasiX, KOT/Ia yJaluiicss COBCEM HE BBITIOIHHI paboTy.
Bo Bcex ciyuasix OlLleHKa CHMXKAETCS, €CIM YYEHUK HE coOutojan TpeOoBaHHMs O€3011acHOCTH

TpyAaa.
OueHka NMCbMEHHBIX KOHTPOJBbHBIX PadoT.

KontponbHas pabota paccuntana Ha 40 MUHYT COAEPKUT BoceMb 3afaHuii. [lepBrie mecTsb
3aJlaHui COOTBETCTBYIOT 0a30BOMY YpOBHIO 00Pa30BaTEILHOTO CTaHAApTa U OIEHUBAIOTCS 1O 1
Oamty, ceapbMmoe 3afaHre — B mpaBuiIbHOE BBIMIOJIHEHUS 3TOTO 3aJaHusl OlleHUBaeTcs — 2 Oalia,
BocbMOe —C COOTBETCTBYET TBOPYECKOMY YpPOBHIO €r0 BBIIIOJHEHUE OLEHUBaeTcs — 3 Oama.
MakcumalbHOE KOJIMYECTBO OAJIJIOB, KOTOPhIE MOXET HaOpaTh YUEHHK, BBIIIOIHSSI KOHTPOJIBHYIO
paboty 11 Gamnos. Pabota orieHuBaeTCs MO CIEAYIOUIEH CEeTKE:

Komunuecto 0ayuioB | OneHka
10-11 5
8-9 4
5-7 3
Meunee 5 6amioB 2

JUist OLIEHKH CeIbMOM M BOCBMOM 3a/1a4 KOHTPOJIBHON pabOoThI CIEAYET UCIIOIB30BaTh KPUTEPUH,
yKa3aHHBIC B TaOIHUIIE:

Kpurepun Cenpmass | BocbMas

[IpaBuiibHOE pelleHue 3ajayu: MOJYy4YeH BEpHBIM OTBET B OOILIEM BHJE U
NpaBUIbHBIM UYHCIEHHBIH OTBET C  yKa3aHUEM €ro pa3MepHOCTH, HpHU

. 2 Ganna 3 Gamna
HaJIMYUU HUCXOAHBIX YPAaBHEHMH B  «OOIIEM» BHUAE — B «OYKBEHHBIX»
0003HAYEHHAX;
[IpaBuiibHOE  pemieHHMe  3afauu:  OTCYTCTBYET  YMCIEHHBIM  OTBET
apudmeTnyeckas oOmMOKa MpPH €ro MOJIyYeHHM, WM HEBEepHas 3aIuch 1 Gamn 2 Oama
pa3MepHOCTHU NOJYYEHHON BEJIUYNHBI,
3amaya pemeHa 1O JecTBUsAM, 0e3 TOdydeHus oOmei ¢GopmyIibl 1 Gat 2 Gawa

BBIYHCIIIEMON BEJIMYMHEL.

3anucansl BCE HeoOxomuMble ypaBHEHHS B OOIIEM BHJIE U U3 HUX MOXHO
NOJIyYUTh IPABWIBHBIM OTBET (YYEHHMK HE yCIIEN PELIUTh 3aJady J0 KOHIa 1 6amn 1 6ann
WJIM HE CTIPABWIICS C MATEMATHUYCCKUMU TPYAHOCTSIMH),
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TemaTnueckoe miianuposanue 10 kiace

Tema K KoMnoHeHTsI MeToanyeckne peKOMEHIaAUMHU HMara
Ne o o yuyeOHHMKA Inan dakT
qacoB
MOPAIAKY
BBEJEHMUE. OcHoBHbIEe 0c00eHHOCTH GU3HYECKOT0 METO/1a HCC/IeI0BAHUS
(€8))
duszuka Bgenenue no PackpeITHe 11eT10YKH HAyYHBIH 3KCIEPUMEHT
Y TIO3HaHHE MHpa 3aroJjoBKa =3 Qu3ndeckas TUNIOTe3a-MOJENb = hU3NUecKas Teopus
1 1 «Dusnaeckre —* KPUTEPHUATBHBIA YKCIIEPUMEHT
BEJIMYUHBI U UX
H3MEpPEHUE»
MEXAHUKA (22 v)
KHHEMATHKA (7 v)
2 OCHOBHBIE TIOHSITHS KHHEMATHKH 1 §1-3 OnpIT . OTHOCUTENBLHOCTD JBIKeHHs. Cucrema oTcyeray |
CkopocTtb. PaBHOMEpHOE § 4-5; paccmotpetrs | OmbIT. [IpssMonuHeitHOe paBHOMEPHOE IBHYKEHHE .
3 npsimonuHeiiHoe amwkenue (PITT) 1 TIPUMEPHI peIIeHuUs OnbIT . CKOPOCTH pABHOMEPHOTO JBUKECHUS
3a1ad4 Ha c. 24-25
MrHoBeHHas1 U CPEAHss CKOPOCTH. §8 .9 paccmotpeTts Omnbit . [IpsvMonuHeliHOEe U KPUBOIMHEHHOE IBUKEHUE .
4 VYckopenue. 1 TPUMEPHI PEIIeHNUs OnbIT . OTHOCUTENHFHOCTD IEPEMEIICHHS] U TPACKTOPUHN
3amau 33
AHaIMTHYECKOE OMHUCAHKE §10; paccmotpeTb Omnpit . [IpsmonuHeiiHoe paBHOYCKOPEHHOE JIBIDKEHHUE .
5 PaBHOYCKOPEHHOT'O | npumMepsl pemiernss | OmbIT . MI3MepeHne yckopeHus. AKcenepoMeTp
IPSAMOJIMHENHOrO ABUKEHUS 3a7ad Ha c. 43-48
(PYIID)
PaBHOMEpHOE NBHKEHHE TTO § 15 OmnpiT . [lafnenue Ten B BO3ayxe U pa3peKeHHOM
OKPY>KHOCTH IIPOCTPAHCTBE
6 | OmnpIT . Tpaekropus ABUKEHUS Tena, OpOILIEHHOTO
TOPU3OHTAJIBHO .
OnbiT . Bpems nmxenus Tena, OpolneHHOro
TOPU30HTAIILHO
Kunemarnka abCOIFOTHO TBEPIOTO § 16; paccMoTpeThb OnbIT . PaBHOMEpPHOE IBUKEHHE 110 OKPYKHOCTH.
7 Tena 1 TIpUMEp peleHHs JIuneitnas ckopocTh
3a7a4u Ha c. 62-63
3 Konrtponbhas padora 1 mo Teme 1
«Kunematnka
JunaMuka u cuibl B npupoje (8 v)
Macca u cuna. 3akonsl HeroToHa, UX § 18-21-24; OnbiT . [IprMeps! MEXaHUYIECKOTO B3aMOIEHCTBUS
SKCIIEPUMEHTAIBHOE TOATBEPKICHHE paccMoTpeTh OmnpiT . Cuna. 3mepenne cuibl
TIPUMEPHI peIIeHuUs OmnpiT . CoxeHue cui
9 1 3a7ad Ha ¢. 79-82 OnpiT . Macca ten
Omnbit . [lepBriit 3akon Helotona
OmnpiT . Bropoii 3axon HetoToHa
Omnpit . Tperuii 3axon HeroToHa
Pemenne 3amau Ha 3akonsl Herotona IToBTOpHUTH KauecrBennbie u rpadudeckue 3a1aun Ha OTHOCUTEIIHLHOE
10 (I gactp) 1 TIPOWJICHHBIE TEMBI | HANpaBJIEHHWE BEKTOPOB CKOPOCTH, YCKOPEHUS U CHIIBL, a

TAaK)XKXC Ha CUTyalluH, ONMCHIBAIOIUEC ABMXKCHUEC TCJI I




Clly4aeB, KOTa CHJIbI, IPUIOKEHHBIE K TEITy, HallPaBJIeHEI
BJIOJIb OJTHOU MPSIMOW. AJNITOPUTM peEIIeHUs 3aa4 110
nuHamuke. PaBHoneiicTByOmas cuia

Cunsl B MexaHuke. [ paBuTaiiioHHbIe
CHIIBI

§ 27-28 pem 3agau
ctp 104

3HAKOMCTBO y4JaIIUXCS C CHIIaMH IO 0000IEHHOMY IIaHy
OTBeTA!

1. Ha3Banwme, onpeneneHue U eAMHUTIA CHITBL.

2. Ilpuyunvl ee 03HUKHOBEHUSI.

3. Touka npuIOKEHMS, HATPABICHUE CHUIIBI U €€
rpaduyueckoe H300pakeHue.

1 4. ®aKTOpPBI, OT KOTOPBIX 3aBUCUT MOYJIb CHJIBL.
Pacuernast popmyia.
5. Criocob n3MepeHus CHIIBL.
6. [TpuMepsI IPOSIBIICHYSI CHITBI B IPHPOJIE, TEXHUKE U
OBITY.
7. Jeusicenue men noo oevicmeuem OaHHOU CUTb
Cuna TSKECTH U BeC § 33. Cm. ctpl06 Oco00e BHUMaHHE — Pa3InYHIO CHIIBI TSDKECTH U BECY
12 Tena: uX NpUpoJia, N300paKeHHE Ha YEPTEXKE U JICHCTBUE B
COCTOSTHUM HEBECOMOCTH
13 CHIIBI yIpyrocTH — CHIIBI § 34-35; ctp 110- OmnpiT . 3aKk0H ['yka
3JIEKTPOMAarHUTHOU MTPUPOJIBI 112
Vi3ydeHne ABIKCHUS Tea Mo W3yauts CpaBHeHHE pe3y/IbTaTOB U MOJIyYCHHE BBIBOAA O TOYHOCTH
OKPYXXHOCTH TI0]] ACHICTBHEM CHII HMHCTPYKIHUIO K M3MepeHnH 1 00 UCHONIB30BAHIH Pa3INYHBIX METOIOB
14 YIPYTOCTH ¥ TSDKECTH 71ab0paTOpHOM HCCIIEIOBAHUS JUIS H3y9EHHS OJTHOTO U TOTO K€ SBICHUS
(;maboparopHast pabota 1) pabote 1 B
y4eOHHUKe
Cuibl TpeHus § 36—37; ctp 113- | OnbiT . CHiIBI TPEHUS IOKOSL M CKOJIBXKEHHS
15 122 OnbIT . 3aKOHBI CYXOTO TPEHUS
OmnbIT . Tpenne kaueHus
16 KontposbHas pa6ora 2 no Teme
«/{lnnamuka. Criisl B IpUpoOze»
3akoHbl coxpaHeHusi B MexaHuke. Ctatuka (/7 4)
3akoH coxpaHeHus ummyibca (3CH) Beenenue k riase 5; | OnbIT . IMIynbe b
17 § 38 paccmorpeth Omnpit . UMnynbe Tena
npuMepsl petneHnst | OmbIT . KBa3un3oinupoBaHHBIE CHCTEMBI
3agad Ha ¢.128-130 | OnbIT . 3aKOH COXpaHEHUS UMITYJIbCa
18 Pemenue 3agau Crp 128-130
19 Pabota cuibl (MexaHn4ecKast §40 crp 134
pabora)
Teopemsbl 00 U3MEHEHUH § 41-43; OmnbiT . [IpeBpanienne ogHIX BUIOB JBUKEHUS B APyrue
20 KHHETUYECKOW Y TOTEHIIUAIBHON paccMoTpeTh
SHEPrux IIPUMEPBI PeLICHHS
3agaq 137
1 3aKOH COXPaHEHUs SHEPTHU B § 44-45; OmnblIT . [IpeoOpa3oBaHye MOTEHINATEHOH SHEPTHH B

MCXaHHKE

paccMoTpeTh

KMHETHYECKYIO SHEPTHIO H 00paTHO




[IPUMEPBI PELICHUS
3amau crp 152-154

OnbiT . M3MeHenne MexaHn4ecKor SHEPTUH PU
COBEpILIECHUH PaOOTHI

DKCIepIMEHTATEHOE H3YUCHHE W3yauts [ToBTOpEHHE 3aKOHOB COXPAHEHHSI B MEXaHUKE H OCHOBHBIX
3aKOHA COXpaHEHHS MEXaHHYECKON MHCTPYKIHUIO K MOHSATHH TEMBI C TIOMOIIBIO 0000IIAIOIIEH CXEMBI.
2 SHeprud (JaboparopHas padora 5) nabopaTopHOt [ToBTOpEeHHE OCHOBHBIX TUIIOB 3334 110 TEME Ha 3aKOH
pabore 5 COXpaHEeHUsI UMITYJIhCa U 3aKOH COXPaHEHUS TOTHOU
MEXaHUYECKOI YHEPrud B 3aMKHYTBIX CUCTEMaX IPH
OTCYTCTBHH HEKOHCEPBATUBHBIX CUII
23 KontponbHas pabora 3 1o teme
«3aKOHBI COXPAHEHHUSI B MEXaHUKEY,
MOJIEKYJISIPHASA ®U3UKA. TEPMOJINHAMMKA (21 1)
OcnoBbl MKT (94)
OCHOBHBIE TIOJIOKEHHS § 56-58-59. OnbIT . BpoyHOBCKOE JBHIKEHHE
24 MOJICKYISIPHO-KUHETUYECKOM TEOPUU Omnpit . [Iuddy3us razos
(MKT) u ux onsITHOe 000CHOBaHUE
Pemenne 3a1a4y Ha XapaKTEPUCTUKH YcraHnoBieHre MEXITPEIMETHBIX CBSI3€H C XMMHEH:
MOJIEKYJ U UX CUCTEM OTHOCHTENbHAsI aTOMHasi Macca (M,), MoJsIpHast Macca
25 BeuiectBa (M), Macca MOJICKYJIbI (aToMa) — 1,
KOJIMYECTBO BeliecTsa (v), Yucio Monekya (N),
nocrosiHHas ABoraapo (N,)
UneanbHblii ra3. OcHOBHOE § 60—61; [TocTaHOBKa MOZIENBHOIO SKCIEPUMEHTA 110
2% ypaBaenne MKT naeansHOro raza paccMoTpeTh ZI0Ka3aTeNbCTBY 3aBHCHMOCTH JIaBICHHS ra3a OT HHcia
MIpUMeEp PELIeHHS YaCTHI M MX CPEIHUX KHHETHIECKUX SHEPTHHA
3a71a4
Temmneparypa § 63; paccMoTpeTh OmnpIT . Onpenenenue nocTossHHON bosbiiMana
27 npumeps! peieHus | OnbIT . ['a30Bblil TEpMOMETP
3amau crp 220
‘YpaBHEHHE COCTOSHUS UICATHHOTO § 66. Cm. cTp 223- DKCNEePUMEHTAIBHOE TIOATBEPIKICHNE YPABHCHHUS
rasza (ypaBHeHue MeHieneeBa — 225 KnanelipoHa ¢ momorpo npudopa st IEeMOHCTPALUT
28 Knaneiipona) ra30BbIX 3aKOHOB.
OneIT . 3aBHCHMOCTE MEXTy 00bEMOM, TaBICHHEM H
TeMIepaTypoi JUIs TaHHOH MAaccHI ra3a
["a30BBIE 3aKOHBI § 68; paccmoTpeTh OmnbiT . M30TepMuUeckuii mporecc
29 npumMepsbl pemernss | OmbIT . MI300apHSIii mporecc
3amau 231-236 OmnbIT . M30X0pHBIN npoliece
Pemenue 3aga4 Ha ypaBHEHUE IMox6op pa3zHOOOpa3HEIX 3a1ad (KOIHYECTBEHHBIX,
30 Menneneesa — Knaneiipona u rpaUIecKHX, SKCIIePIMCHTAIBHBIX)
ra30BbI€ 3aKOHBI
OnbiTHas mpoBepka 3akoHa [ eii- N3yuuts
Jlroccaka (JraboparopHas pabota 3) HWHCTPYKLUIO K
31 71a00paTOpHOM
pabote 3 B
yaeOHHKe
32 KonTponbHas pabora 4 1o Teme




«OcnoBsl MKT unneansHOro rasay,
KOPPEKIIHS

B3aumHble npeBpanieHus kuaAKocTeil U ra3os. Teepasble Teaa (4 1)

Peanpnpiii ra3. Boznyx. Ilap § 71—72; OnbiT. [Iepexo HEHACKIILIEHHBIX TAPOB B HACKHIILIEHHBIE
IIPU YMEHBLIEHUH 00beMa .

33 OnpiT . Kunenve BojbI PH MOHKSHHOM JaBICHUH
OnpIT . BiaxxHocTh Bo3/1yxa (PUHIIMIT YyCTPOHCTBA U
pabOTHI TUTPOMETPA)

YKunkoe cocrosiHUE BEIECTBA. 73. 75 U3-3a orcyTcTBUS B yueOHUKE HHPOpMAIK 00
CBoiicTBa IOBEPXHOCTH JKHIKOCTH 0COOEHHOCTSAX XKHIKOTO COCTOSIHUS BEIIECTBA
BrnaxnocTh Bo3yxa pexomeHayeTcs popma JIEeKIUH.

34 OmnpIT . CBOWCTBA MOBEPXHOCTH JKUAKOCTU
OnplIT . M3ydeHune cBOMCTB NOBEPXHOCTH KUIKOCTH C
MOMOIIBIO MBUTHHBIX TICHOK
Onpit . Kanmuisipable siBJICHUS

TBepnoe § 78, [IpencraBnenue pe3yabTaTOB CPABHEHUS KPUCTAITMUECKUX

35 COCTOSTHUE 1 aMOp(HBIX TEJ B BUJIC TAOIUIIBI.

BEILECTBa OmsiT . PocT kprcTamion
OmnpIt . [TnacTryeckas nedopManis TBEpAOTrO Tea
36 Kontposbhas pabora 5 mo Teme
«Kunkue u TBepIpIe TENA)
Tepmoannamuka (8 u)
TepmonnnaMuka Kak 79 [IpencrapieHne TEPMOTUHAMUKN KaK PU3UUYECKOI TEOpUU
37 ¢dbyHIaMeHTanbHAs (HU3UUCCKas C BBIJIETICHHEM €€ OCHOBAHHM, Spa M BBIBOJAOB-CIIEICTBUI
Teopus
38 Pabora B TepMOTUHAMUKE § 80 81; pemr 3amau
cTp 268-269
39 Pemienue 3amad Ha pacyer pabotbl Paz0op 3anau Ha rpaduuecKuii CMBICT paOOTHI B
TEPMOANHAMUYECKOI CHCTEMBI TEePMOANHAMUKE
Tennonepenaya. Komuuectso §82 83 [IpoBenenre ypoka Kak MOBTOPHTEIHHO-0000IIAI0NIEro:
TEIUIOTHI YBEIMYEHHUE JTOIM CaMOCTOSTEIbHON pabOoTHI yJaluxcst Ha

40 ypoke (OpraHHu3aIHsi CAMOCTOATENLHON e TeTbHOCTH C
Y4eOHUKOM, CIIPAaBOYHHKAMH, TAOJIHIIAMH-CXCMaMH
(hazoBBIX MEPEXOJIOB MIEPBOT0 PoOAa, TPAPUKOM U3MEHEHHUS
TeMIIepaTyphl BeIECTBa IPH TEILIOBOM IpoLiecce)

IlepBslii 3aK0H § 84;85 86 Ipencrapnenne B Buae Tabmus! Bornpoca «IpuMenenne

41 (rauano) MIEPBOT0 3aKOHA TEPMOJMHAMUKY K Pa3IMYHBIM

TEPMOANHAMUKH M30IIPOLIECCaM B Tazey.
HeobpatumocTh IpoLeccos B § 87. CTaTUCTUYECKUIT CMBICI BTOPOTO 3aKOHA TEPMOIUHAMUKH.

42 nipupoze. Bropoii 3akoH BeposTHOCTHOE TOIKOBaHUE PABHOBECHOT'O COCTOSTHUS

TEPMOJANHAMUKH CHCTEMBI

43 TemnnoBbie ;(anraTenH U OXpaHa § 88 89;

OKpY’KaloIeH cpeapl
44 KonTtponbHas paboTta 6 1o Teme




«TepmonmHamuka»

IJIEKTPOJUHAMMKA (21 v)

JuextpocraTuka (8 u)

45

BBe)IeHI/Ie B JJICKTPOANHAMHUKY.

QHGKTpOCTaTI/IKa. 3J'I€KTp0I[I/IHaMI/IKa

Kak (hyHIaMeHTaIbHas (Gu3ndeckast
Teopus

§ 83—86.

OnbIT . DnexTpu3anys Te

OnpIt . [IpuTsKeHnE HAIEKTPU30BAaHHBIM TEJIOM
HEHa3JIeKTPU30BaHHBIX TEJ

OnbIT . B3anMonelicTBre HadIeKTPU30BAHHBIX TEIl
OnpIT . YCTpOICTBO U MPUHLIKI I€HCTBUS 3JEKTPOMETpa
OnpIT. J[eTuMOCTh 3JIEKTPHIECTBA

OmnbIT. J[Ba posia 37IEKTPUUECKUX 3apsI0B

OmnpiT . OTHOBpEMEHHAs JIEKTPU3aIU 000X
COIPUKACAIOIIIXCS TN

46

3akoH Kynona

§ 87, 88.

Nzyuenue 3akona KysnoHa B cpaBHEHHH C 3aKOHOM
BCEMUPHOT'O TATOTSHHUSI.
OmnpiT. Mnmoctpanus cnpaBemBocTH 3akoHa Kymona

47

DJeKTpUUecKoe IoJIe.
Hanpsoxennocts. nes
Onm3KoneicTBHSA

§ 90—92;

XapakTepuCcTHUKa M0 110 0000IEHHOMY IIJIaHy:

1. CymiecTBOBaHHE U HKCIIEPUMEHTAIILHOE JOKA3aTeNbCTBO.
2. UcTounuku nosns (4emM NopoXaaercs).

3. Kak obHapyxuBaercs (MHHAUKATOP TIOJS).

4. OcHOBHAsI XapaKTEPUCTUKA, KOTNIECTBEHHBIH 3aKOH.

5. I'padmaeckoe mpencTaBiIeHne MO (JIMHUU OIS, UX
0COOEHHOCTH).

6. Buzpl moneit (0qHOPOIHOE, HEOAHOPOIHOE,
MOTEHLHAJIbHOE, HETIOTEHLMATIBHOE).

OmnblIT . [TposiBIICHHS 3IEKTPOCTATHYESCKOTO OIS

48

Pemenue 3amau Ha pacuer
HANPSHKCHHOCTH AJIEKTPUYECKOTO
TIOJISL ¥ TPUHIIUTI CYTIEPIIO3HIIUH

VYnpaxzueHue

Brrouenune B cucteMy 3a/1ad ypOKa KaueCTBEHHBIX
3a/IaHUi Ha OMPE/ICIICHUE PE3YIbTUPYIOLIEr0 BEKTOPa
HAIPSDKCHHOCTH

49

HpOBOJ:[HI/IKI/I W JUBJICKTPUKU B
QJICKTPHUYICCKOM II0JIC

§ 93—95.

OnpIT. [TpOBOJHUKH U TUITIEKTPUKHI

OnplIT . Pactipenienenue 3aps0B Ha IPOBOJHHKE

OnblIt . [TonHas nepenaya 3apsaa IPOBOAHUKOM

OnblIT . SIBIE€HUE ANEKTPOCTATUUECKON MHIYKIIUU

OmnbiT . Pactipenenenue 3aps10B Ha TOBEPXHOCTH
MIPOBOTHUKA

OnbIT. DKpaHUpyoIIee JeCTBUE TPOBOTHUKOB

Onpit . [lonspuzanuus munexktpukoB PaccMmorpenue
0COOEHHOCTEH MPOBOAHUKOB U AUDIIEKTPUKOB B CPABHEHUHU

50

SHCPFGTI/I‘-ICCKI/IG XapaKTCPUCTUKH
QJICKTPOCTATUIECCKOIO T10JIA

§ 96—98;

3arnoiHeHne CPABHUTEIHLHOM TaOIHIIBI, OTpaXKaroIIeH
0COOCHHOCTH SHEPTeTHIECKIX XapAKTEPUCTUK
ANIEKTPOCTATHYECKOTO U TPABUTALIOHHOTO MOJIEH.
OmnbiT . M3Mepenre pa3HOCTH MOTEHINAIOB

51

Konpnencaropsl. DHeprust
3apsDKEHHOTO KOHZIGHCATopa

§99-101;

OmnplIT . V3MepeHne 31eKTPOSMKOCTH
OnBbIT . DIEKTPOEMKOCTb IIIIOCKOTO KOH/ICHCATOpa
OmneIT . YeTpoiicTBO KOHICHCATOPA IEPEMEHHON €MKOCTH




OnbIT . DHEPrus 3apsLKEHHOr0 KOHACHCATopa

KonrponbHas 7 1o Teme

52
«DNEKTPOCTATHKA»
IocTosiHHBII dMeKTpHYecKnii TOK (7 4)
CrauuoHapHOe 3JIEKTPUYECKOE 110J1e § 102 -104
OnBIT . DNEKTPUYECKOE TIOJIE B [EMTH MOCTOSIHHOIO TOKA
53 OnpIT . O1THOBpEMEHHOE CYIIIECTBOBAaHHE B LIETIH
MIOCTOSTHHOTO TOKA KaK AIIEKTPHUYECKOTO OIS, TaK U
MarHUTHOTO TOJIS
CXeMBbI 3JICKTPUYECKHX LeTeH. Pemenne pa3HOOOpa3HBIX 331a4: METOOIOTHYCCKHX,
54 Pemenwne 3amau Ha 3akoH OMa 11t §105 KOJIMYECTBEHHBIX, KAaUeCTBEHHBIX, IpaQUIEeCKuX, 0
ydJacTKa [enH PHUCYHKY
55 Pemrenne 3agau Ha pacyer [TocTpoeHne HKBUBAJICHTHBIX CXEM AJIEKTPUUECKHX IIeTiei
JIEKTPUUECKUX LIenel
W3zydenne nocnenoBaTenbHOrO U Uzyuuts Opranu3anys padoThl B HCCIIEA0BATENHCKOM PEKUME
MapauIeNbHOTO COeTMHEHUI WHCTPYKLUIO K
56 MIPOBOJTHUKOB (JlabopaTopHas pabora nabopaTopHoO
6) pabote 7 B
yueOHUKe
Pabora 1 MOITHOCTB MTOCTOSTHHOT'O § 106; ynp Opranuzanus ypoka Kak ypoKa-IIOBTOPEHHS €
57 TOKa 00s13aTeNIbHBIM MPUMEHEHUEM METO/Ia PEIICHUS 331a4 Ha
UCTIONb30BaHue (GopMyIT ISl pacyeTa SHEPTETUIECKHX
XapaKTEepUCTUK TOKA M 3aKOHOB COSIMHEHHUS IPOBOAHUKOB
OnexTpoaBuxylas cuia. 3akoH Oma § 107, 108; OnbIT . DNEKTPOABUKYILAsL CUJIAa U BHYTPEHHEE
58 JUIs TIOJTHOM 1enu COIPOTHBIICHUAE UCTOYHHKA TOKA
OnpIT . 3akoH Oma 11 OJIHOM LIEH
Omnpenenenne 3JIC 1 BHYTpEHHETO Wzyuuth Jlnst HanboJiee NOArOTOBJICHHBIX YUEHHUKOB BBIMIOJIHCHUE
COIPOTHBIICHHSI UCTOYHUKA TOKA HWHCTPYKIHIO K BTOpOro BapuaHnra padbotsl «Onpenenenne IAC u
59 (;maboparopHas pabdora 9) nabopaTtopHoOn BHYTPEHHET'O CONPOTHUBIICHHUSI UCTOYHUKA 110 TOKY
pabote 9 B KOPOTKOT'O 3aMbIKaHHs (IpadueCKUil METOM)»
Y4eOHHUKE
DJIeKTPHUYEeCKHii TOK B Pa3JIM4YHBIX cpenax (6 1)
BBonHoe 3aHsTHE IO TEME § 109 Hcnonp3oBanue 0000LIEHHOr 0 IIaHa XapaKTEPUCTHKU
60 «DNEKTPUYECKHUI TOK B PA3THYHBIX 3aKOHOMEPHOCTEH MPOTEKAHMUS TOKa B CPEie
cpenax»
61 DIIEKTPUYECKHUT TOK B METaJIaX § 110.
3aKOHOMEPHOCTH ITPOTEKAHUS § 113. OnpIT . 32aBUCUMOCTb CONIPOTHBJICHUS ITOJIYITPOBOJHUKA OT
62 AIEKTPHYECKOTO TOKA B TeMITepaTypbl
MOTYTIPOBOAHUKAX OnbIT . 3aBUCHMOCTB COTPOTHBIIECHHS TOTYPOBOIHNUKA OT
OCBEIIEHHOCTH
3aKOHOMEPHOCTH ITPOTEKAHUS TOKA B §117. OnblIT . SIBJICHUE TEPMOIIEKTPOHHON
63 BaKkyyMe OMHCCHH .

OneIT . O)IHOCTOpOHHfISI MMpOBOAUMOCTH AHUOAA .
OneIT . Boan-aMnepHaﬂ XapakTCpHUCTUKaA Juoaa




3aKOHOMEPHOCTH ITPOTEKaHUs TOKA B

§ 119, 121.

OnbIT . DIEKTPOIPOBOTHOCTH AUCTUIUIMPOBAHHON BOJIEI.

64 MPOBOJIAIINX HKHUIKOCTSIX OnpIT . DNEKTPONPOBOAHOCTH PACTBOPA CEPHON KHCIIOTHI
OmnpIT . DNIEKTPONIN3 pacTBOpa Cynbdara Meau
KonTtponsaas padora 8 mo Teme
65 «OIEKTPUYECKUH TOK B Pa3IUYHBIX
cpemax», KOppeKLus, pe3epn
66-68 IloBTOpenue (pesepn) (3 4)




IHoypouyHo-TeMaTH4YeCcKOE IVIAHUPOBAHHE
11 knace Msakumes byxoBues UYapyrun

Ne Tema Koa KoMmnoHeHTBI MeTtoanveckue peKOMeHIaluu Jlara

qJac y4yeOHHUKA Tlran ‘ ®axr

AJIEKTPOJANHAMMUKA (npogoskenue) (10 u)

MarnuTtHoe mnoJie (6 4)

1 CraronapHoe 1 §1,2.Cm. [9, c. 5—9] OnpIt 130. MarautHOe 1oJie MOCTOSIHHOTO ToKa [4, ¢. 162, 163].
MardMTHOE T10JIe OmnbiT 131. MarautHoe 1moJie HTOCTOSTHHBIX MarHuToB [4, c. 162, 163].
Onbit 133. HaOmroieHrne KapTHH MarHUTHBIX monieit [4, ¢. 165, 166].
OnmnpIT 135. B3aumopeiictBue napamienbHbiX TOKOB [4, ¢. 167—170]
2 Cuna Amnepa 1 § 3—35; paccMoTpeTs puMep JelicTBre npubopa MarHUTO3IEKTPUYECKON CUCTEMBI
pemieHus 3agayun 1 Ha c. 24, 25
3 Ha6monenue 1 M3y4uTh HHCTPYKLIUIO K
JIeHCTBUS naboparopHoii padore 1 B
MarHuTHOro HoJs Ha yueOHUKe
TOK (J1aboparopHas
pabora 1)
4 Cuna Jlopenra 1 §6. Paccmotpets mpumMep OnbiT 132. [leiicTBre MAarHUTHOTO TIOJIS HA DJIEKTPHYECKUE. 3aPSIIbI
peuieHus 3a1auu 2 Ha ¢. 25 u [4, c. 164, 165].
ynpaxsenue 1, Borpoc 4 OnpiT 138. JIBrkeHHe 2JIEKTPOHOB B MarHUTHOM nioiie [4, c. 173, 174]
5 MaruutHble 1 §7.Cm. [9, c. 14—17, 1abxn. 1] | OnbIT 139. MarauTHas 3amuck nHbopmarmu [4, c. 174, 175].
CBOICTBA BEIIECTBA OmnbIT 190. 3aBHCHMOCTS (hepPOMArHUTHBIX CBOUCTB OT TEMIIEPATYPHI
[4, c. 226]
6 KontponbHas pabora 1
Nel mo reme
«CrannoHapHoe
MarHUTHOE TOJIe»

DJIeKTPOMATHUTHAsI MHAYKIMS (4 1)

7 SIBnenue 1 §8,9.Cm. [9, c. 21—24] Omnbitel apanesi. Y cTaHOBJICHUE IPUYMHHO-CIIEICTBEHHBIX CBS3EH U
9JIEKTPOMAarHUTHOM 00bsICHEHUE BOSHUKHOBEHUS MHIYKIIHOHHOT'O TOKa BO BCEX CITyJasX.
WHIYKIAN Omnpit 171. [Tonydenue HHAYKITMOHHOTO TOKA MPU JBMKEHUN

MMOCTOSIHHOT'O MarHUTa OTHOCUTENBHO KOHTYpa [4, c. 209, 210].
OmnpIT 172. [TonyueHre HHAYKIIMOHHOTO TOKA IIPYU U3MEHEHHH
MarHUTHOM MHIYKIIMH TI0JIsI, POHU3BIBAIOLIETO KOHTYD [4, c. 210,
211]. TIpu 2 4 B HeeNIO pacCMOTpPEHHE Ha YPOKe 0cOOeHHOCTE!
BHXPEBOT0 3JICKTPUIECKOrO MOJIS U SBJICHUS CAMOMHAYKIIUU

8 Hamnpasnenne 1 § 10. Cm. [9, c. 24—26] Omnbit 175. emoncrpanus npasuna Jlenna [4, c. 213]. Ilpu 2 u B
WHIYKIIHOHHOTO HeJeIo pa3dop BOIIpoca O BUXPEBBIX TOKAX U UX MPHIMEHEHUH Ha
Toka. [IpaBuio MPaKTUKE




Jlenma

9 W3zydenue sBieHns W3y4nuTh HHCTPYKIHUIO K Hcnonp30BaHre KOMITBIOTEPHON MOJICIH SIBIICHUS (3JIEKTPOHHBIN
AJIEKTPOMArHUTHOM nabopaTopHo# pabote 2 B pecype «OTkpbITas ¢pu3nkay). [Ipu 2 4 B HEETI0 paccMOTpeHHE
WHTYKITIH y4eOHHKe 3aKOHA JJIEKTPOMAarHUTHOH UHIYKIIHU
(;maboparopHast
pabora 2)

10 | KontponbHas
paboraNe2 1o Teme
«DNEeKTPOMAarHUTHas
HH KIS

KOJIEBAHUSI 1 BOJIHBI (10 4)
Mexanuyeckue kosnedanus (1 4)

11 | Omnpenenenue M3y4nTh HHCTPYKIIUIO K 3amaya st HanboJee HHTEPECYIOIIUXCS YUALTUXCS: C TIOMOIIIBIO
YCKOPEHUs naboparopHoi padote 3 B MasiTHUKA OLIEHUTh CBOW POCT
CBOOOIHOTO MaJACHUS yuebHuke. Cm. [9, c. 57—59]

P TIOMOIIH 13-16
HHUTSIHOT'O MasiTHHKA
(;1rabGopatopHas
pabora 3)
DJIeKTPOMATHUTHBbIE KoJle0aHus (3 1)

12 | AHanorus Mexmy §17-20. Cm. [9, ¢. 71—74] [enecoobpa3Ho 3amoaHeHNe 0000IIAIOIIESH TAOIHIIBI
MEXaHUYCCKUMH U
2JIEKTPOMAarHATHBIMA
KOJICOaHUSIMH

13 | Pemenue 3ana4d Ha Ynpaxuenue 4, Bonpocsl 1—

XapaKTePUCTHKH 3; paccMOTpETh TIpUMEp
3JEKTPOMArHUTHBIX pewrenus 3agaun 1 Hac. 110
CBOOOIHBIX

KonebaHui

14 | TlepemeHHbII § 21-25; ynpaxnenue 4, Onbitel 18—21 (Bapuanrt 4) [3, c. 102].

3JICKTPHUUYECKHUNA TOK Borpockl 4, 5 u ynpakHerue 5, | OnbIT 38. YcrpoiicTBo 1 pUHLIMTT pab0Thl MHAYKIIMOHHOTO
BOMpOCHI 1, 2 redeparopa [3, c. 30—32]
IIpou3BoaACTBO, NEpPeaayYa U HCMOJIb30BAHNE NIEKTPHUIECKOH dHepruu (2 4)
15 | Tpaucdopmaropsl § 26; ynpaxxnenue 5, Borpockl | OmbIT 60. YCTpoiicTBO ¥ IPUHIMI PabOTHI OAHO(PAZHOTO
3—7.Cwm. [9, c. 93—95] TpaHncdopmaropa [3, c. 47, 48].
Onvimol 61—64. Bueinpsavnenue nepemennozo moxa [3, c. 48—50]
16 | IIpousBonctao, § 27-28; kpaTKkue UTOTH IIaBbl | YPOK-KOH(pEPEHIHs, K KOTOPOMY YYaIl[HeCs: TOTOBSIT TOKJIAIbI,

rnepeaada u

5.Cwm. [9, c. 9597

HCIOJIb3ys JOCTYIMHBIC NCTOYHUKHU HH(bOpMaI_II/IPI




UCTIONIb30BAHNE
3JIEKTPUUECKOMN
SHEPruu

Mexanunuyeckne BOJHBI (1 4)

17 | Bonna. CoiicTBa § 29-34. Opranusanys u3y4eHus MaTepraia Kak [Ipoecca 3aroIHeHUs
BOJIH U OCHOBHBIE Cwm. [9, ¢. 97—103, tabmn. 17, CPaBHUTEJILHON TaOJHIIBI (1 MEXaHHYECKUX U HJICKTPOMAarHUTHBIX
XapaKTEPUCTUKH c. 116—123] BOJIH) NIPH NapaIeIbHON IOCTaHOBKE JEMOHCTPALIMOHHBIX U

(pOHTAITBHBIX SKCIIEPUMEHTOB.
OnpiT 58. Habroienue nornepevyHsix BoiH [4, c. 86—88].
OnpiT 59. Habmronenue npomonbsHeIX BonH [4, ¢. 89].
OmnbiT 60. Bomaber Ha moBepxHOCTH BOAHI [4, c. 89, 90].
OmnbiT 61. OTpaxkeHre MOBEPXHOCTHBIX BOMH [4, c. 90].
Onpbitel 104—106. OTpaxenue BoiH [3, ¢. 79, 80].
Onbitsel 116, 117. [Tpenomnenue BoiH [3, c. 85, 86].
Onpitel 118, 119. [TpoxoxaeHHE BOITH Yepe3 TPEYTOJIbHYIO IPU3MY
[3, c. 86].
OnbiTsl 134—138. Nutepdepenuus Bomns [3, ¢. 97—100].
Onpbitel 151—153. berymue Bonns! [3, c. 112—115].
OneITeI 154—156. Tudpakuns BonH [3, c. 115—119].
OnbiTbl 164—166. [Tonsipuzanus BonH [3, c. 125, 126]
JJIeKTPOMATHUTHbIE BOJHBI (3 4)

18 | Omspitel 'epua § 35-36 OnpIT 96. DiIeKTPOMAarHUTHBIE BOJHHI [3, ¢. 75]

19 | Uzobperenune paguo § 37-43. Cm. [9, c. 124—126] Wzyuenue marepuasna cTaThu:

A. C. [lomoBbIM. Pamgomkun B. B., 'ycera JI. E.Kro uszobpen
TIpuaTIIS! panuo? // ®usuka: ExxenenenbHoe mpuioxeHue k rasere «llepsoe
pasMoCBs3H ceHTsI0ps». — 1997. — Ne 16.

Omnsit 180. Paguoynpasnenue [3, c. 137—139].

OmnbIT 185. YcrpoiicTBo M IpUHIKI paOOTHI TPOCTEHILIEro

panuonpueMHuka [3, c. 142, 143]

20 | KourponbHas
paboraNe3 1o Teme
«Konebanus u
BOJIHBD)

OITHKA (13 1)
CBeToBbI€e BOJTHBI (7 1)
21 | BBeneHwue B ONTHKY Beenenue B ontuky. Cm. [9, ['maBHast nens BBOJHO# JIEKIIMKA — CO3/1aHUE 00IIero (LIEeIOCTHOr0)

c. 132—135, Tabmn. 23]
naparpap 44- 46

MPEACTABICHHSI O COBPEMEHHBIX BO33PECHUSX Ha MPHUPOIY CBETA U
KOPITYCKYJISIPHO-BOJIHOBOM JTyayn3Me. Pe3ynbTar JeKInu —




3aIoJHEHUE 0030PHOM TaOJIHIIBI, OPUEHTHPYIOIICH Ha U3yYCHUE
SIBICHUI TeMBI. 3aroHeHHe TabUIbl IPY MapajuieIbHON
JIEMOHCTpALX (pU3MUECKHUX SBJICHHUH.

OmnbIt 61. [Tonnyyenue Tenu u nonyrenu [ 1, c. 148—150].

Onpbitel 120—122. TIpenomnenue ceera [3, c. 86—89].

Omnpit 148. Konsia Hetotona [3, ¢. 108, 109].

Onbit 149. NHTepdepeHnus cBeTa B TOHKUX IUleHKax [3, c. 110, 111].
OmneITe 161, 162. [Tomyuenne nuppakuroHHOrO CriekTpa [3, ¢. 122—
124].

Onbitbl 167—169. ITonspusamnus ceera [3, c. 126—129].

Onbitel 173—179. fBnenue qucnepcun (Bapuantel 3, 4, 5—7 (A, B))
[3,c. 132—137].

OmnbIT 196. O6Hapyx)eHue BHenrHero ¢porodddexra [3, c. 148—150].
OnbIT 198. O6Hapyx)eHue BHyTpeHHero ¢potodddexra u
JieMOHCTpanus padotsl Gporopesuctopa [3, ¢. 151—153]

22 | OCHOBHBIE 3aKOHBI §47-48 ; paccmoTpeTb Onbit 123. [Ipenomnenue csera B npusme [3, c. 89, 90].
TEeOMETPHIECKON npuMepsl perienus 3agad 1—6 | OnbIT 67. OTHOBpeMEHHOE OTpaKeHHE U IPeJIOMIICHHE CBETa Ha
OITHUKHU Hac. 187—191. Cwm. [9, rpaHuiie pasaena aByx cpen [1, c. 158].

c. 135—138, Tabun. 24] OnblIT 68. 3aK0oHBI OTpakeHus ceera [1, ¢. 158, 159].
OmnbIT 69. N300pakenue B miockom 3epkaie [1, c. 159, 160].
OmnbIT 72. 3aK0HbI IpenomiieHus cBeta [1, c. 164—167].
ITpu 2 4 B HEAEINIO paccMOTpeHHe Borpoca «PopMylia TOHKOH JIMH3ED)

23 | DKCIepUMEHTaIbHOE W3y4nTs MHCTPYKLHUIO K OnpeneneHue OTHOCUTENBHOTO IIOKA3aTeNs IPEIOMICHUS BYMS
HU3MEpeHUe naboparopHoi padote 4 B METO/IaMHU:

MoKa3ares yueOHuke mnaparpad 49-52 a) 0e3 MOMOIIK TPAHCIIOPTHPA,;
MPETIOMJICHHSI CTEKIIA 0) C MOMOIIBIO TPAHCIIOPTHPA
(;1rabGopatopHas

pabora 4)

24 | DKcnepuMeHTaIbHOe M3y4uTh HHCTPYKLIUIO K
orpeJielicHUe naboparopHoi padote 5 B
OINITHYECKOW CHJIIBI U yueOHHKe
(dhokycHoro
paccTosiHus
cobuparoiei JTUH3bI
(;1abGopaTopHast
pabora 5)

25 | Hucnepcus csera § 53-58 . Cwm.[9,c. 144— OnbiTel 173—179. SIBnenne qucnepcun [3, c. 132—137]

148, tabm. 25]

25 | W3mepeHue TIMHBL W3y4nuTh HHCTPYKIHUIO K OCBOCHHE HKCTIEPUMEHTATIBHOTO METO/A OLEHKH JITTHHBI CBETOBON
CBETOBOW BOJTHBI nabopaTopHo# paboTe 6 B BOJIHBI C TOMOIIBIO U PAKIIHOHHOMN PEIISTKH
(;maboparopHast y4deOHuKe maparpad 54-58
pabora 6)

27 | Habmonenue Cwm. [9, c. 155—157] DKCrepuMEeHTaIbHOE HAOII0IeHHE BOJTHOBBIX CBOMCTB CBETA.
UHTEpPEPEHIINHY, naparpad 60 Onpeodenerue OnuHbl 80IHbL NO UHMEPDEPEHYUOHHOU KapmUuHe
iﬁfﬁ;ﬁ;ﬁiﬁ cBeTa (konvya Hotomona) ¢ ucnonvzosaruem ¢0VpMy/lbl T =V H'AR, 20e
(abopatopHas ¥, — Paouyc Konvya, n — e2o NopsAOKosulii Homep, R — paouyc

KPpUBU3Hbl




| pabora 7)

l

QJJEMEHTBI TEOPUU OTHOCUTEJBHOCTH (3 4)

28 | DneMeHTHI § 61-62; ynpaxuenue 11, BricTpanBanue MaTepraia ypoka COrjiaCHO JIOTHYECKON cXeMe IHKIIa
CIeIMAaIbHON TEOpUHN BOIpOCHI 1, 4. mo3HaHus: (PakThl (HATMYKUE MPOTHBOPEUHs) =* npobiema =*
OTHOCHUTEILHOCTH. Cwm. [9, c. 164—170] THITOTE3a-MOJIENb ==* CIIEACTBHS = dKCIEPUMEHT
[Moctynatet
OliHlTeiHa

29 | DnemeHTHI § 64-65 ; ynpaxuenue 11,

PESITHBUCTCKOMN BOIIPOCHI 2, 3
JUHAMHKU

30 | Ob6obmaromte- Kparkue utoru rinassl 9. Cwm. Cucrematusanus MaTepuaa o JaHHOU TeMe IIyTeM ITOBTOPEHUS
MOBTOPUTEIBHOE [9,c. 171—174] [EMTOYKN HaAyYHOTO MO3HAHNA. 3aloNHeHne TaOIHIfs! ¢ popMymamu
3aHATHE 110 TEMe JUISL CITydacB: a) PEIATHBUCTCKUE COOTHOIICHUS MEXITY MacCOH,
«ONeMeHThI SHEpPrueil U UMITYJIbCOM Ui 00BEKTA C HEHYJIEBOM MAcCOi MOKOS;
CIEIUAaTBHON TEOpUU 6) TO ke 17151 00BEKTA C HYJCBOH MaCCOM IMOKOS
OTHOCHUTEILHOCTH

HN3nydenne u cnexktpsl (3 4)

31 | Usnyuenue u § 66-68; kpatkue utoru rinasel | OnbIThl 187—191. IIpneMuuku TemwioBoro unydenus 3, c. 145,
cnexTpsl. [Ikana 10. Cm. [9, c. 179—185, 146].
9JIEKTPOMArHUTHBIX tabn. 30—33, c. 231—234] OmnbiT 192. OGHapyxeHue HHPPAKPACHOTO U3ITYUEHUS B CIIOIIHOM
U3ITy4eHU N crieKTpe Harpetoro tena [3, c. 146, 147].

OmneIT 197. OGHapy)eHHE YIbTPadHOIETOBOrO H3IydeHus [3, c. 147,
148].

OnpIT 119. 32BUCUMOCTD JTFOMUHECLIEHIIMN OT YaCTOThI
B030Oyxnaromiero ceeta [1, ¢. 251—253].

OnsiT 120. 3aBEcuMOCTh PocHOpECSHINN OT TEMIIEPaTypHI [ 3,

c. 253, 254]. leMmoHCTparysi pEHTT€HOBCKIUX CHUMKOB

32 | Pemenue 3anau o W3y4nuTh MHCTPYKLHUIO K
teme «M3nyyenue u nabopaTopHo#t pabote 7 B
CIIEKTPEI» C y4eOHUKe
BBITIOJTHEHAEM
nabopaTtopHOH
pabotsr 16/8
«Habmronenne
CIUIOIIHOTO U
JIMHEHYaToro
CIIEKTPOBY»

33 | Konrponbhas

paboraNe4 1o Teme
«OnTukay




KBAHTOBAS ®U3UKA (13 v)

CgeroBble KBaHTHI (3 1)

34 | 3axoHbI 1 § 69-70. Cm. [9, c. 195—198] OmneIT 197. 3akons! BHEmHETO hoTrodddexra [3, c. 150, 151]. [pu 2 4
dorospdekra B HEJIEIIFO MIPUBEICHUE [IETTOYKH HAyYHOTO TIO3HAHUS, TOSICHSIOIIEH
BO3HUKHOBEHHE KBAHTOBOH (DU3MKH; pACCMOTPEHUE BOIIPOCOB
npuMeHeHus: GororddexTa Ha MPAKTUKE
35 | ®oronsl I'unoresa 1 § 71-73; ynpaxxsenue 12, Oneitel BaBuitoa. BonmHoBBIe cBoicTBa wacTun. Judpakims
ne bpoiins Bonpockl 3, 7. Cm. [9, c. 200— | anekTponoB. ['unoresa ne bpoiins (1923). BepostHocTHO-
204, 214—218] CTaTUCTHYECKUI CMBICI BOJIH Ae bpoitns. [lpunyun
neonpeodenennocmel I etizenbepea (coomuouienus
Heonpeoenennocmett). KopnyckynsipHO-BOIHOBOM nyanusm. [ToHsTHE
0 KBAaHTOBOH M PENITHBACTCKON MEXaHHKE
36 | KBaHTOBBIC CBOMCTBA 1 §91,92. Cm. [9, . 209—211] | OmbITsI 205, 206. PoToxumuueckue peakuuu [3, c. 157, 158].
CBETa: CBETOBOE ITpm 2 4 B HEIENTIO PACCMOTPEHHE B HAYAJIE yPOKa OIBITOB
JIaBJICHUE, Pesepdopna
XUMHYECKOe
JIENCTBHE CBETA
ATtomHuas ¢usuka (3 4)
37 | KBanroBsie 1 § 74-75. Cwm. [9, c. 221—226] OnbiT 208. [JHCKpeTHOCT YHEPTETHUECKUX COCTOSTHUI aToMOB |3,
noctynarel bopa. c. 158—163]
Nznyuenne n
MIOTJIOIIEHHE CBETa
aTOMOM
38 | Jlazepsr 1 § 76. Cm. [9, c. 234, 235] Paccmotpenue B cpaBHEHUH CBOMCTB JIa3€PHOTO U3ITYICHHS U
W3JTy4eHHUs! OOBIYHOTO HCTOUYHHKA CBETA
39 | KonrponbHas pabora 1
Ne5 no remam
«CBeTOBBIC KBaHTEI,
«ATOMHas pusnKa»
Du3uKa aTOMHOI0 siApa. JJieMeHTapHble YacTHlbI (7 4)
40 | W3yueHue TpekoB 1 Wnentuduxarms Ponguua H. A UHCTpYKIHMH K IPOBEAEHUIO PAOOT MPaKTUKyMa

3apsOKCHHBIX YaCTHIL
10 TOTOBBIM
dororpadusm
(;maGopatopHas
pabora 17/9)

SJIEMEHTApHON YaCTHIIBI 1O ee
Tpeky. Onpenenenue mo
TpeKaM MHKPOOOBEKTOB UX
HEKOTOPBIX CBOMCTB: YHEPTHH,
UMITyJbCa, 3apsfa, YAeIbHOro
3apsiga. Posb gusnueckoit
TEOPHH JJIsl HHTepIpeTalui

«/3yyeHne TPEKOB 3apsDKEHHBIX YaCTHUI] ITO TOTOBBIM (poTorpadusim»
(M.: TIpocserienue, 1976).

[Mononckas JI. M. U3yueHne TpekoB 3apsHKEHHBIX YACTHII IO
(dororpadusm, moaydeHHbIM B Kamepe Bunbcona / ®uzmka:
EsxeHenenpHOe npriioxkeHue k rasere «IlepBoe ceHTAOps». —

1998. — Ne 24




PE3yABTATOB DKCIEPHMEHTA.
Cwm. [9, c. 250]

41 | PamuoakTUBHOCTH § 78-79. Cm. [9, c. 250, 251] [IpaBuna cMemeHus Ui BceX BUIOB pacnana. MexaHusm
OCYIIECTBIICHUS MPOLIECCOB pacmana. EcTrecTBeHHAs U HCKyCCTBEHHAS
PaIMOaKTUBHOCTE (Ucmopust omkpbimus). TpaHCypaHOBBIE
XMMHYECKUE dIeMeHThL. Mapus Kiopu — @enuxas sHceHuuHa-y4eHulil.
[Ipu 2 4 B HEAeNIO N3yUeHUE 3aKOHA PAHOAKTUBHOIO paciaja
42 | DHeprus cBsi3U § 80-87; ynpaxuenue 14, [Ipu 2 4 B Henest0 — paccCMOTPEHHUE COCTaBa sJIpa aToMa, BOIPOca O
ATOMHBIX SJEP Borpoc 5. Cm. [9, c. 241—244] | spepHbIX peakyiax U UX SHEPreTudeckoM Bbixoe. O3HaKOMIICHHUE C
JIBYMSI CIIOCOOAMH pacyeTa SHEpPTHHU CBA3H
43 | Lemnnas snepHas § 88-92; ynpaxuenue 14, U. B. Kypuamos — svioarowutics yuenviti Poccuu
peakuusi. AToMHas Borpoc 7. Cwm. [9, c. 254—256]
3JIEKTPOCTAHIIHSI
44 | [Ipumenenue § 93-94. Cwm. [9, c. 252, 253, O01acTh UCTIONIb30BAHUS JTOCTHIKCHUI (DU3MKH si/ipa HA TIPAKTUKE
(usuku fapa Ha 256, 257] (MenuurHa, SHEPreTHKA, TPAHCIIOPT OYAyIEero, KOCMOHABTHKA,
MIPaKTHKE. CeNTbCKOE XO03SIMCTBO, apXEO0JIOTusl, HPOMBILIJIEHHOCTh, B TOM YHCIIE U
Buonoruyeckoe BOCHHAas)
JieicrBue
palMoaKTUBHBIX
W3ITy4eHU I
45 | DnemeHTapHbIE § 95-98. Cm. [9, c. 261—265, Tpumepnr 3anucetl ypasrenutl, MOOEIUPYIOWUX NPOYECcyl
YaCTHIIBI tabn. 50, 51] s3aumonpespaujenull u pacnados yacmuy. Memoo ®eiinmana
46 | KoutponbHas
paboraNe6 1O TEME
«®dusuka sapa u
areMeHTsl DOU»
S3HAYEHUE ®U3UKU JJIA PASBUTUA MUPA
N PAZBUTUSA ITPOU3BOAUTEJBHBIX CHUJI OBLIIECTBA
(1 1)
47 | dusuueckas KapTUHA § 127,.Cm. [9, c. 269] Odusndeckas KapTHHA MUPA KaK COCTaBHAsl 4aCTh €CTECTBEHHO-
MHpa HAYYHOH KapTHUHBI MUpa. DBONIONHS PHU3HIECKON KAPTUHBI MUpA.
BpemeHHBIC 1 IPOCTPAHCTBEHHBIE MacIITa0bI BeeneHHOM.
[peamer u3yuenus u3nky; ee Merononorus. Guznueckrne Teopuu:
KJIaccHyecKasi MeXaHuKa, MOJIEKYJIsIpHast (PU3MKa U TEPMOAMHAMUKA,
9JIEKTPOAMHAMUKA, KBaHTOBas (pu3HMKa
CTPOEHME A 3BOJIIOIIUA BCEJIEHHOMH (10 49)
48 | HebGecnas cdepa. §99,[11], § 1—3, 5; [10], JlaHHBIH pa3nen u3yvaercst B Kypce pU3UKH MPH YCIOBHH, YTO YPOKU
3Be3aHOE HEOO §2—4 ACTPOHOMHHU B LIIKOJIE HE MPOBOIATCS. [1pu 3TOM MaTepuan BO3SMOXKHO
49 | 3akons! Keriepa §99,[11], §8;[10],89 3aMMCTBOBAaTh U3 Y4€OHHKOB 110 aCTPOHOMHUH, YKA3aHHBIX B CITHCKE
50 CTpoeHHe § 101, [1 1]’ §11; [10]’ §8 JIATEpATypHhl K IJIAHUPOBAHUIO

CoJIHEYHOI CHCTEMBI




51

Cucrema 3eMisa —

§ 100, [10], § 12, 13

Jlyna

52 | OOGume cBeACHUs O 1 § 102, [10], § 18, 20
ComHIie, ero
WCTOYHHUKH YHEPTUH
1 BHyTpEHHEE
CTpOCHHE

53 | ®usnueckas 1 § 10, [10], § 24,25
TPUPOJIA 3BE3]]

54 | Hama 'anaktuka 1 § 106, [10], § 28

55 | Ipoucxoxnenue u 1 § 107-,10], § 29, 30—32
9BOJIOLUS T'aJIaKTHK.
Kpacuoe cmemenne

56 | XKuzHb 1 pazym Bo 1 § 108-109,[10], § 33,
Bcenennoit

57 | Peseps 1

IHoBTOpenue (114)

58 | Mexanuka 1 §1,2 (10 xacce)

59 | Kunemaruka 1 §3 — 17 (10 xiacc)

60 | Jlmnamuka 1 §20 — 38 (10 kyacc)

61 | 3akoHBI COXpaHEHUS 1 §39 — 54 (10 kmacc)
B MEXaHHKE

62 | MonekynspHas 1 §56 — 82 (10 xnacc)
¢m3nka

63 | OcHOBBI 1 §83 122 (10 km), §1—17
3JICKTPOJJMHAMHUKHI (11 k)

64 | Konebanus v BOJIHBI 1 §18 — 58 (11 kmacc)

65 | OnTHka 1 §59 — 86 (11 kiacc)

66 | KBanroBas ¢usmka 1 §87 — 115 (11 kiacc)

67 | Pemenue 3amau 1 K1Mpi

68 | Pemenne 3amau 1 K1Mpi




IToypouHo-TemaTu4eckoe mianuposanue. 11 kiace
I'. {1. Makuiues, b. b. byxosues.

Ne Tema Koa KoMmnoHeHTBI MeTtoanveckue peKOMeHIaluu Jlara

qJac y4yeOHHUKA Tlran ‘ ®axr

AJIEKTPOJANHAMMUKA (npogoskenue) (10 u)

MarauTtHoe mnoJie (6 4)

1 CraronapHoe 1 §1,2.Cm. [9, c. 5—9] OnpIt 130. MarautHOe 1oJie MOCTOSIHHOTO ToKa [4, ¢. 162, 163].
MardMTHOE T10JIe OnpiT 131. MarautHoe moJie TOCTOSTHHBIX MarHuToB [4, c. 162, 163].
Onbit 133. HaOmroieHrne KapTHH MarHUTHBIX monieit [4, ¢. 165, 166].
OnmnpIT 135. B3aumopeiictBue napamienbHbiX TOKOB [4, ¢. 167—170]
2 Cuna Amnepa 1 § 3—35; paccMoTpeTs puMep JelicTBre npubopa MarHUTORIEKTPUUECKON CUCTEMbI
pemieHus 3agayun 1 Ha c. 24, 25
3 Ha6monenue 1 M3y4uTh HHCTPYKLIUIO K
JIeHCTBUS naboparopHoii padore 1 B
MarHuTHOro HoJs Ha yueOHUKe
TOK (J1aboparopHas
pabora 1)
4 Cuna Jlopenra 1 §6. Paccmotpets pumMep OnbiT 132. [leiicTBre MAarHUTHOTO TIOJIS HA DJIEKTPHYECKUE. 3aPSIIbI
peuieHus 3a1auu 2 Ha ¢. 25 u [4, c. 164, 165].
ynpaxsenue 1, Borpoc 4 OnpiT 138. JIBrkeHHe 2JIEKTPOHOB B MarHUTHOM nose [4, c. 173, 174]
5 MaruutHble 1 §7.Cm. [9, c. 14—17, 1abxn. 1] | OnbIT 139. MarauTHas 3amuck nHGopmarmu [4, c. 174, 175].
CBOICTBA BEIIECTBA OmnbIT 190. 3aBHCHMOCTS (hepPOMArHUTHBIX CBOUCTB OT TEMIIEPATYPHI
[4, c. 226]
6 KontponbHas pabora 1
Nel mo reme
«CrannoHapHoe
MarHUTHOE TOJIe»

DJIeKTPOMATHUTHAsI MHAYKIMS (4 1)

7 SIBnenue 1 §8,9.Cm. [9, c. 21—24] Omnbitel @apanesi. Y cTaHOBJICHUE IPUYMHHO-CIIEICTBEHHBIX CBS3EH U
9JIEKTPOMAarHUTHOM 00BbsICHEHNE BOSHUKHOBEHUS MHIYKIIIOHHOT'O TOKA BO BCEX CITyJasiX.
WHIYKIAN Omnpit 171. [Tonydenue HHAYKITMOHHOTO TOKA MPU JBMKEHUN

MMOCTOSIHHOT'O MarHUTa OTHOCUTENBHO KOHTYpa [4, c. 209, 210].
OnpIT 172. [TonyueHre HHAYKIIMOHHOTO TOKA IPU N3MEHEHUH
MarHUTHOM MHIYKIIMH TI0JIsI, POHU3BIBAIOLIETO KOHTYD [4, c. 210,
211]. TIpu 2 4 B HeENIO PACCMOTPEHHUE HA YPOKE 0COOEHHOCTEH
BHXPEBOT0 3JICKTPUIECKOrO MOJIS U SBJICHUS CAMOMHAYKIIUU

8 Hamnpasnenne 1 § 10. Cm. [9, c. 24—26] Omnbit 175. emoncrpanus npasuna Jlenna [4, c. 213]. Ilpu 2 u B
WHIYKIIHOHHOTO HeJeno pa3dop BOIpoca 0 BUXPEBBIX TOKAX U UX MPHIMEHEHHHU Ha
Toka. [IpaBuio MPaKTUKE




Jlenma

9 W3zydenue sBieHns W3y4nuTh HHCTPYKIHUIO K Hcnonp30BaHre KOMITBIOTEPHON MOJICIH SIBIICHUS (3JIEKTPOHHBIN
AJIEKTPOMArHUTHOM nabopaTopHo# pabote 2 B pecype «OTkpbITas ¢pu3ukay). [Ipu 2 4 B Heemr0 paccMOTpEHHE
WHTYKITIH y4eOHHKe 3aKOHA JJIEKTPOMAarHUTHOH UHIYKIIHU
(;maboparopHast
pabora 2)

10 | KontponbHas
paboraNe2 1o Teme
«DNEeKTPOMAarHUTHas
HH KIS

KOJIEBAHUSI 1 BOJIHBI (10 4)
Mexanuyeckue kosnedanus (1 4)

11 | Omnpenenenue M3y4nTh HHCTPYKIIUIO K 3amaya st HanboJee HHTEPECYIOIUXCS YUAIIMXCS: C TIOMOIIBIO
YCKOPEHUs naboparopHoi padote 3 B MasiTHUKA OLIEHUTh CBOW POCT
CBOOOIHOTO MaJACHUS yuebHuke. Cm. [9, c. 57—59]

P TIOMOIIH 13-16
HHUTSIHOT'O MasiTHHKA
(;1rabGopatopHas
pabora 3)
DJIeKTPOMATHUTHBbIE KoJle0aHus (3 1)

12 | AHanorus Mexmy §17-20. Cm. [9, ¢. 71—74] [enecoobpa3Ho 3amoaHeHNe 0000IIAIOIIESH TAOIHIIBI
MEXaHUYCCKUMH U
2JIEKTPOMAarHATHBIMA
KOJICOaHUSIMH

13 | Pemenue 3ana4d Ha Ynpaxuenue 4, Bonpocsl 1—

XapaKTePUCTHKH 3; paccMOTpETh TIpUMEp
3JEKTPOMArHUTHBIX peuenus 3agaun 1 Hac. 110
CBOOOIHBIX

KonebaHui

14 | TlepemeHHbII § 21-25; ynpaxnenue 4, Onbitel 18—21 (Bapuanrt 4) [3, c. 102].

3JICKTPHUUYECKHUNA TOK Borpockl 4, 5 u ynpakHerue 5, | OnbIT 38. YcrpoiicTBo U pUHLIMTT pab0Thl MHAYKIIMOHHOTO
BOMpOCHI 1, 2 redeparopa [3, c. 30—32]
IIpou3BoaACTBO, NEpPeaayYa U MCMOJb30BAHNE NIEKTPUIECKOH dHepPruu (2 4)
15 | Tpaucdopmaropsl § 26; ynpaxxaenue 5, Bonpockl | OnbIT 60. YCTpOHCTBO U MPUHIUT PAOOTHI 0JHO(DA3HOTO
3—7.Cwm. [9, c. 93—95] TpaHncdopmaropa [3, c. 47, 48].
Onvimol 61—64. Bueinpsavnenue nepemennozo moxa [3, c. 48—50]
16 | IIpousBonctao, § 27-28; kpaTKkue UTOTH IIaBbl | YPOK-KOH(pEPEHIIHs, K KOTOPOMY YYaIl[HeCsi TOTOBST JOKJIa Ibl,

rnepeaada u

5.Cwm. [9, c. 9597

HCIOJIb3ys JOCTYIMHBIC NCTOYHUKHU HH(bOpMaI_II/IPI




UCTIONIb30BAHNE
3JIEKTPUUECKOMN
SHEPruu

Mexanunuyeckne BOJHBI (1 4)

17 | Bonna. CoiicTBa § 29-34. Opranusanys u3y4eHus MaTepraia Kak [Ipoecca 3aroIHeHUs
BOJIH 1 OCHOBHBIE Cwm. [9, ¢. 97—103, tabmn. 17, CPaBHUTENILHON TaOIMIIBI (JUI MEXaHUYECKUX U 3JIEKTPOMarHUTHBIX
XapaKTEPUCTUKH c. 116—123] BOJIH) NIPH NapaIeIbHON IOCTaHOBKE JEMOHCTPALIMOHHBIX U

(pOHTAITBHBIX SKCIIEPUMEHTOB.
OnpiT 58. Habroienue nornepevyHsix BoiH [4, c. 86—88].
OnpiT 59. Habmronenue npomonbsHeIX BonH [4, ¢. 89].
OnbiT 60. Bomaber Ha moBepxHOCTH BOAHI [4, c. 89, 90].
OmnbiT 61. OTpaxkeHre MOBEPXHOCTHBIX BOMH [4, c. 90].
Onpitel 104—106. OTpaxenue BoiuH [3, c. 79, 80].
Onbitsel 116, 117. [Tpenomnenue BoiH [3, c. 85, 86].
Onpitel 118, 119. [TpoxoxaeHHE BOITH Yepe3 TPEYTOJIbHYIO IPU3MY
[3, c. 86].
OnbiTsl 134—138. Nutepdepennus BonH [3, ¢. 97—100].
Onpbitel 151—153. berymue Bonns! [3, c. 112—115].
OneITel 154—156. Tudpakuns BonH [3, c. 115—119].
OnbiTbl 164—166. [Tonsipuzanus BonH [3, c. 125, 126]
JJIeKTPOMATHUTHbIE BOJHBI (3 4)

18 | Omspitel 'epua § 35-36 OnpIT 96. DiIeKTPOMAarHUTHBIE BOJIHHI [ 3, ¢. 75]

19 | Uzobperenune paguo § 37-43. Cm. [9, c. 124—126] Wzyuenue marepuasna cTaThu:

A. C. [lomoBbIM. Pamgomkun B. B., 'ycera JI. E.Kro uszobpen
TIpuaTIIS! panuo? // ®usuka: ExxenenenbHoe mpuioxeHue k rasere «llepsoe
pasMoCBs3H ceHTsI0ps». — 1997. — Ne 16.

Omnsit 180. Paguoynpasnenue [3, c. 137—139].

OmnbIT 185. YcrpoiicTBo M IpUHIKI paOOTHI TPOCTEHILIEro

panuonpueMHuka [3, c. 142, 143]

20 | KourponbHas
paboraNe3 1o Teme
«Konebanus u
BOJIHBD)

OITHKA (13 1)
CBeToBbI€e BOJTHBI (7 1)
21 | BBeneHwue B ONTHKY Beenenue B ontuky. Cm. [9, ['maBHast nens BBOJHO# JIEKIIMKA — CO3/1aHUE 00IIero (LIEeIOCTHOr0)

c. 132—135, Tabmn. 23]
naparpap 44- 46

MPEACTABICHHSI O COBPEMEHHBIX BO33PECHUSX Ha MPHUPOIY CBETA U
KOPITYCKYJISIPHO-BOJIHOBOM JTyayn3Me. Pe3ynbTar JeKInu —




3aroJHeHUE 0030PHOM TaOIHIIbI, OPUEHTUPYIOIICH Ha U3yUCHUE
SIBICHUI TeMBI. 3aroHeHHe TabUIbl IPY MapajuieIbHON
JIEMOHCTpALUX (pU3MUECKHUX SBICHUH.

OmnbIt 61. [Tonnyyenue Tenu u nonyrenu [ 1, c. 148—150].

Onpbitel 120—122. TIpenomnenue ceera [3, c. 86—89].

OmnpiT 148. Konsia Hetotona [3, ¢. 108, 109].

Onbit 149. NHTepdepeHnus cBeTa B TOHKUX IUleHKax [3, c. 110, 111].
OmneITeI 161, 162. [Tomyuenne nquppakumoHHOTO CIIekTpa [3, ¢. 122—
124].

Onbitbl 167—169. ITonspusamnus ceera [3, c. 126—129].

Onbitel 173—179. fBnenue qucnepcun (Bapuantel 3, 4, 5—7 (A, B))
[3,c. 132—137].

OmnbIT 196. O6Hapyx)eHue BHenrHero ¢porodddexra [3, c. 148—150].
OnbIT 198. O6HapyxeHue BHyTpeHHero ¢porodddexra u
JieMOHCTpanus padotsl Gporopesuctopa [3, ¢. 151—153]

22 | OCHOBHBIE 3aKOHBI §47-48 ; paccMoTpeTh Omnbit 123. Ilpenomnenue csera B npusme [3, c. 89, 90].
TEeOMETPHIECKON npuMepsl perienus 3agad 1—6 | OnbIT 67. OMTHOBpeMEHHOE OTpaKeHHE U IPeJIOMIICHHE CBETa Ha
OITHUKHU Hac. 187—191. Cwm. [9, rpaHuiie pasaena aByx cpen [1, c. 158].

c. 135—138, Tabun. 24] OnblIT 68. 3aK0oHBI OTpakeHus ceera [1, ¢. 158, 159].
OmnbIT 69. N300pakenue B miockom 3epkaie [1, c. 159, 160].
OmnbIT 72. 3aK0HbI IpenomiieHus cBeta [1, c. 164—167].
ITpu 2 4 B HEAEINIO paccMOTpeHHe Borpoca «PopMylia TOHKOH JIMH3ED)

23 | DKCIepUMEHTaIbHOE W3y4nTs MHCTPYKLHUIO K OnpeneneHue OTHOCUTENBHOTO TIOKA3aTeNs IPETOMICHUS JBYMS
HU3MEpeHUe naboparopHoi padote 4 B METO/IaMHU:

MoKa3ares yueOHuke mnaparpad 49-52 a) 0e3 MOMOIIK TPAHCIIOPTHPA,;
MPETIOMIICHHS CTEKIIa 0) C MOMOIIBIO TPAHCIIOPTHPA
(;1rabGopatopHas

pabora 4)

24 | DKcnepuMeHTaIbHOe M3y4uTh HHCTPYKLIUIO K
orpeJielicHUe naboparopHoii padote 5 B
OINTHYECKOW CHUJIIBI U yueOHHKe
(dhokycHoro
paccTosiHus
cobuparoiei JTMH3bI
(;1abGopaTopHast
pabora 5)

25 | Hucnepcus csera § 53-58 . Cwm.[9,c. 144— OnbiTel 173—179. SIBnenne qucnepcun [3, c. 132—137]

148, tabm. 25]

25 | U3mepeHue TITMHBI W3y4nuTh HHCTPYKIHUIO K OCBOCHHE HKCTIEPUMEHTATIBHOTO METO/A OLEHKH JITTHHBI CBETOBON
CBETOBOI BOJIHEI nabopaTopHo# padoTe 6 B BOJTHBI C IIOMOIIBIO AN(PAKITIOHHON PEeIIeTKH
(;maboparopHast ydeOHuKe maparpad 54-58
pabora 6)

27 | Habmonenue Cwm. [9, c. 155—157] DKCrepuMeHTaIbHOE HAOII0/ICHHE BOJTHOBBIX CBOIMCTB CBETA.
UHTEpPEPEHIINHY, naparpad 60 Onpeodenerue OnuHbl 80IHbL NO UHMEPDEPEHYUOHHOU KapmUuHe
iﬁfﬁ;ﬁ;ﬁiﬁ cBeTa (konvya Hotomona) ¢ ucnonvzosaruem ¢0VpMy/lbl T =V H'AR, 20e
(abopatopHas ¥, — Paouyc Konvya, n — e2o NopsAOKosulii Homep, R — paouyc

KPpUBU3Hbl




| pabora 7)

QJJEMEHTBI TEOPUU OTHOCUTEJBHOCTH (3 4)

28 | DneMeHTHI § 61-62; ynpaxuenue 11, BricTpanBanue MaTepraia ypoka COrjiaCHO JIOTHUECKON CXeMe ITUKIIa
CIeIMAaIbHON TEOpUHN BOIpOCHI 1, 4. mo3HaHus: (PakThl (HATMYKUE MPOTHBOPEUHs) =* npobiema =*
OTHOCHUTEILHOCTH. Cwm. [9, c. 164—170] THITOTE3a-MOJIENb ==* CIIEACTBHS = dKCIEPUMEHT
[Moctynatet
OliHlTeiHa

29 | DnemeHTHI § 64-65 ; ynpaxuenue 11,

PESITHBUCTCKOMN BOIIPOCHI 2, 3
JUHAMHKU

30 | Ob6obmaromte- Kparkue utoru rinassl 9. Cwm. Cucrematusanus MaTepuaa o JaHHOU TeMe IIyTeM ITOBTOPEHUS
MOBTOPUTEIBHOE [9,c. 171—174] [EMTOYKN HaAyYHOTO MO3HAHNA. 3aloNHeHne TaOIHIfs! ¢ popMymamu
3aHATHE 110 TEMe JUISL CITydacB: a) PEIATHBUCTCKUE COOTHOIICHUS MEXITY MacCOH,
«ONeMeHThI SHEpPruei U UMITYJIbCOM Il 00BEKTa C HEHYJIEBOM MacCo MOKOS;
CHEIUAaTbHONW TEOpUHU 6) TO ke 17151 00BEKTA C HYJCBOH MaCCOM IMOKOS
OTHOCHUTEILHOCTH

HN3nydenne u cnektpsl (3 4)

31 | Usnyuenue u § 66-68; kpatkue utoru riaaBel | OnbITel 187—191. IIpneMHuku TemwioBoro unydenus [3, c. 145,
cnexTpsl. [Ikana 10. Cm. [9, c. 179—185, 146].
9JIEKTPOMArHUTHBIX tabn. 30—33, c. 231—234] OmnbiT 192. OGHapyxeHue HHPPAKPACHOTO U3ITYUEHHUS B CIUIOIHOM
U3ITy4eHU N crieKTpe Harpetoro tena [3, c. 146, 147].

OmneIT 197. OGHapy)eHHE YIbTPadHOIETOBOrO H3IydeHus [3, c. 147,
148].

OnpIT 119. 32BUCUMOCTD JTIOMUHECLIEHIIMU OT YaCTOThI
B030Oyxnaromiero ceeta [1, ¢. 251—253].

OnpiT 120. 3aBucuMocTs GochopeceHIny 0T TeMIepaTypsl |3,

c. 253, 254]. leMmoHCTparysi pEHTT€HOBCKIUX CHUMKOB

32 | Pemenue 3anau o W3y4nuTh MHCTPYKLHUIO K
teme «M3nyyenue u nabopaTopHo#t pabote 7 B
CIIEKTPEI» C y4eOHUKe
BBITIOJTHEHAEM
nabopaTtopHOH
pabotsr 16/8
«Habmronenne
CIUIOIIHOTO U
JIMHEHYaToro
CIIEKTPOBY»

33 | Konrponbhas

paboraNe4 1o Teme
«OnTukay




KBAHTOBAS ®U3UKA (13 v)

CgeroBble KBaHTHI (3 1)

34 | 3axoHbI 1 § 69-70. Cm. [9, c. 195—198] OmneIT 197. 3akons! BHEmHETO oTrodddexra [3, c. 150, 151]. [pu 2 4
dorospdekra B HEJIEJIFO NPUBECHHUE [IETTOYKH HAYIHOTO TI03HAH U, TIOSICHSIOIIIESH
BO3HUKHOBEHHE KBAHTOBOH (DU3MKH; pACCMOTPEHUE BOIIPOCOB
npuMeHeHus: GororddexTa Ha MPAKTUKE
35 | ®oronsl I'unoresa 1 § 71-73; ynpaxxHenue 12, Oneitel BaBuitoa. BonmHoBBIe cBoicTBa wacTun. Judpakys
ne bpoiins Bonpockl 3, 7. Cm. [9, c. 200— | anekTponoB. ['unoresa ne bpoiins (1923). BepostHocTHO-
204, 214—218] CTaTUCTHYECKUI CMBICI BOJIH Ae bpoitns. [lpunyun
neonpeodenennocmel I etizenbepea (coomuouienus
Heonpeoenennocmett). KopnyckynsipHO-BOIHOBOM nyanusm. [ToHsTHE
0 KBAaHTOBOH M PENITHBACTCKON MEXaHHKE
36 | KBaHTOBBIC CBOMCTBA 1 §91,92. Cm. [9, c. 209—211] | OmbrTsI 205, 206. DoToxumuueckue peakuuu [3, c. 157, 158].
CBETa: CBETOBOE ITpu 2 4 B HEIENTIO PACCMOTPEHHE B HAYAJIe yPOKa OIBITOB
JIaBJICHUE, Pesepdopna
XUMHYECKOe
JIENCTBHE CBETA
ATtomHuas ¢usuka (3 4)
37 | KBanroBsie 1 § 74-75. Cwm. [9, c. 221—226] OnbiT 208. [JHCKpeTHOCT YHEPTETHUECKUX COCTOSTHUI aToMOB |3,
noctynarel bopa. c. 158—163]
Nznyuenne n
MIOTJIOIIEHHE CBETa
aTOMOM
38 | Jlazepsr 1 § 76. Cm. [9, c. 234, 235] Paccmotpenue B cpaBHEHUH CBOMCTB JIa3€PHOTO U3ITYICHHS U
W3JTy4eHHUs! OOBIYHOT'O HCTOYHHKA CBETA
39 | KonrponbHas pabora 1
Ne5 no remam
«CBeTOBBIC KBaHTEI,
«AtomHas Qu3nKay
Du3uKa aTOMHOI0 siApa. JJieMeHTapHble YacTUlbI (7 4)
40 | W3yueHue TpekoB 1 Wnentuduxarms Ponunua H. A UHCTpyKIHMHU K IPOBEAEHUIO PAOOT MPAaKTUKyMa

3apsOKCHHBIX YaCTHIL
10 TOTOBBIM
dororpadusm
(;maGopatopHas
pabora 17/9)

SJIEMEHTApHON YaCTHIIBI 1O ee
Tpeky. Onpenenenue mo
TpeKaM MHKPOOOBEKTOB UX
HEKOTOPBIX CBOMCTB: YHEPTHH,
UMITyJbCa, 3apsfa, YAeIbHOro
3apsiga. Posb gusnyueckoit
TEOPHH JJIsl HHTepIpeTalui

«/3yyeHne TPEKOB 3apsDKEHHBIX YaCTHUI] ITO TOTOBBIM (poTorpadusim»
(M.: TIpocserienue, 1976).

[Mononckas JI. M. U3yueHne TpekoB 3apsHKEHHBIX YaCTHUIL IO
(dororpadusm, moaydeHHbIM B Kamepe Bunbcona / ®uzmka:
E>xenesiennbHOe MpUiioXkeHue k razete «IlepBoe CeHTAOPS». —
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PE3yABTATOB DKCIEPHMEHTA.
Cwm. [9, c. 250]

41 | PamuoakTUBHOCTH § 78-79. Cm. [9, c. 250, 251] [IpaBuna cMemeHus Ui BceX BUIOB pacnana. MexaHusm
OCYIIECTBIICHUS MIPOLIECCOB pacmazna. EcTecTBeHHAs U HCKYCCTBEHHAS
PaIMOaKTUBHOCTE (Ucmopust omkpbimus). TpaHCypaHOBBIE
XMMHYECKUE dNIeMeHThL. Mapus Kiopu — @enuxas sHceHuuHa-y4eHulil.
[Ipu 2 4 B HEAeNIO N3yUeHUE 3aKOHA PAHOAKTUBHOIO paciaja
42 | DHeprus cBsi3U § 80-87; ynpaxuenue 14, [Ipu 2 4 B Henest0 — paccCMOTPEHHUE COCTaBa sJIpa aToMa, BOIpPOca O
ATOMHBIX SJEP Borpoc 5. Cm. [9, c. 241—244] | spepHbIX peakyiax U UX SHEPreTudeckoM Bbixoe. O3HaKOMIICHHUE C
JIBYMSI CIIOCOOAMH pacyeTa SHEpPTHHU CBA3H
43 | Lemnnas snepHas § 88-92; ynpaxuenue 14, U. B. Kypuamos — svioarowutics yuenviti Poccuu
peakuusi. AToMHas Borpoc 7. Cwm. [9, c. 254—256]
3JIEKTPOCTAHIIYS
44 | [Ipumenenue § 93-94. Cwm. [9, c. 252, 253, O051acTh UCTIONIb30BAHUS JTOCTHIKCHHUH (DU3UKH SI/Ipa HA MTPAKTHKE
(usuku fapa Ha 256, 257] (MenuurHa, SHEPreTHKA, TPAHCIIOPT OYAyIEero, KOCMOHABTHKA,
MIPaKTHKE. CeITbCKOE XO03SICTBO, apXEO0JI0rusl, HPOMBIIIIEHHOCTh, B TOM YHCIIE
Buonoruyeckoe BOCHHAas)
JieicrBue
palMoaKTUBHBIX
W3ITy4eHU I
45 | DnemeHTapHbIE § 95-98. Cm. [9, c. 261—265, Tpumepnr 3anuceil ypasrenuil, MOOEIUPYIOWUX HPOYECCh
YaCTHIIBI tabn. 50, 51] s3aumonpespaujenull u pacnados yacmuy. Memoo ®eiinmana
46 | KoutponbHas
paboraNe6 1O TEME
«®dusuka sapa u
areMeHTsl DOU»
S3HAYEHUE ®U3UKU JJIA PASBUTUA MUPA
N PAZBUTUSA ITPOU3BOAUTEJBHBIX CHUJI OBLIIECTBA
(1 1)
47 | dusuueckas KapTUHA § 127,.Cm. [9, c. 269] Odusndeckas KapTHHA MUPA KaK COCTaBHAsl 4aCTh €CTECTBEHHO-
MHpa HAYYHOM KapTHUHBI MUpa. DBOMIONHS PHU3HIECKON KapTUHBI MUpA.
BpemeHHBIC 1 IPOCTPAHCTBEHHBIE MacIITa0bI BeeneHHOM.
[Mpeamer usyuenns pusnky; ee Merononorus. Guznueckue TEOpUH:
KJIaccHyecKasi MeXaHuKa, MOJIEKYJIsIpHast (PU3MKa U TEPMOAMHAMUKA,
9JIEKTPOAMHAMUKA, KBaHTOBas (pu3HMKa
CTPOEHME A 3BOJIIOIIUA BCEJIEHHOMH (10 49)
48 | HebGecnas cdepa. §99,[11], § 13, 5; [10], JlaHHBIH pa3nen u3y4aercsi B Kypce pU3UKH MPU YCIIOBHH, YTO YPOKHU
3Be3aHOE HEOO §2—4 ACTPOHOMHHU B LIIKOJIE HE MPOBOIATCS. [1pu 3TOM MaTepuan BO3SMOXKHO
49 | 3akons! Keriepa §99,[11], §8;[10],89 3aMMCTBOBAaTh U3 Y4EOHHKOB 110 aCTPOHOMUH, YKa3aHHBIX B CITHCKE
50 CTpoeHHe § 101, [1 1]’ §11; [10]’ §8 JIATEpATypHhl K IJIAHUPOBAHUIO

CoJIHEYHOI CHCTEMBI




51

Cucrema 3eMisa —

§ 100, [10], § 12, 13

Jlyna

52 | OOGume cBeACHUs O 1 § 102, [10], § 18, 20
ComHIie, ero
WCTOYHHUKH YHEPTUH
1 BHyTpEHHEE
CTpOCHHE

53 | ®usnueckas 1 § 10, [10], § 24,25
TPUPOJIA 3BE3]]

54 | Hama 'anaktuka 1 § 106, [10], § 28

55 | Ipoucxoxnenue u 1 § 107-,10], § 29, 30—32
9BOJIOLUS T'aJIaKTHK.
Kpacuoe cmemenne

56 | XKuzHb 1 pazym Bo 1 § 108-109,[10], § 33,
Bcenennoit

57 | Peseps 1

IHoBTOpenue (114)

58 | Mexanuka 1 §1,2 (10 xacce)

59 | Kunemaruka 1 §3 — 17 (10 xiacc)

60 | Jlmnamuka 1 §20 — 38 (10 kyacc)

61 | 3akoHBI COXpaHEHUS 1 §39 — 54 (10 kmacc)
B MEXaHHKE

62 | MonekynspHas 1 §56 — 82 (10 xnacc)
¢m3nka

63 | OcHOBBI 1 §83 122 (10 km), §1—17
3JICKTPOJJMHAMHUKHI (11 k)

64 | Konebanus v BOJIHBI 1 §18 — 58 (11 kmacc)

65 | OnTHka 1 §59 — 86 (11 kiacc)

66 | KBanroBas ¢usmka 1 §87 — 115 (11 kiacc)

67 | Pemenue 3amau 1 K1Mpi

68 | Pemenne 3amau 1 K1Mpi




