MyHununanbHOe OI0KETHOE 00111e00pa30BaTEIIbHOE YUPEKICHUE
«Kapazepukckas cpensis oduieodpasoBaTenbHas MIKOJIA IMEHU
l'anmuma BunbnanoBa» FOTa3smHCKOT0 MyHHIIMTIANBHOTO paiioHa

PecnyOnuku Tatapctan

BBeneHo B zieiicTBrE MPUKa30M YT1Bepxaaro

ot 29.08.2023r. Ne94 JupexTOop IITKOJIE:

M.M.IIIakuposa
[Iporoxon 3acenanus HIMO

or 28.08.2023 1. Ne 1

[Iporoxon 3acenanus mencoBeTa

Ne 2 o1 29.08.2023

Moanncano unppoBoI NOANNCHIO:

Waknposa M. M.

DN: cn=Lllakuposa M. M., 0o=MBOY

"Kapasepukckas COLL
PABOYASI IPOTPAMMA

email=karazerik@yandex.ru, c=RU

Mata: 2023.08.29 18:02:19 +05'00'

KYPCA BHEYPOUHOM JEATEJBHOCTH

«IKCIEPUMEHTATOP»

(HamMeHOBaHUE Kypca)

OOIIENHTEUIEKTYAJIHLHOE
HaHpaBJ’IGHI/Ie paSBI/ITI/Iﬂ JIMYHOCTHU IIKOJIbHUKA

16-17 ner

(BO3pacT 00yJaroIuxcs)

1 ron

(cpox peanm3aryn)

I"adbusroBa ['yvipsa3 PadbaunoBua
pa3paboT4HK IPOrpaMMBbl

Crapsrit Kapazepuk, 2022 ron



ITosicHUTENBLHAA 3aNIHCKA

PabGouass mporpamMmma TO Kypcy BHEYPOUHOH JAEATEIBHOCTH «DKCIEPUMEHTATOP» TIO
OOIIENHTEIUICKTYaIbHOMY HaIlpaBJeHUI0 pa3paboTaHa Ha OCHOBE TPeOOBaHHWH K pe3yjbTaTaM
OCBOGHUSI OCHOBHOU 00pa30oBaTEIbHON MpOrpamMMbl cpeaHero ooimero oOpa3oBaHuUs M HaIlpaBJICHA
Ha obOecrieueHne JOCTIKEHHS TUIaHUPYEeMBbIX pe3ynbTaToB ocBoeHus OOIT COO.

Pabouas mporpamMma npeHa3HaueHA Il OpPraHU3aIUH 3aHATHI IO BHEYPOUHOU JNESTSIBHOCTH
st yqamuxcss 16-17 jer ob6meoOpa3oBaTeabHOM MIKOJIBL. JlaeT BO3MOXKHOCTH IITKOJIbHUKAM
JOTIOJTHATh ¥ PACHIMPUTh (PU3NYCCKUE 3HAHWS, MPUBUBACT HMHTEpPEC K MPEIAMETy W TIO3BOJISET
HCIIOJIh30BAaTh MOTYYCHHBIC 3HAHUS HA MTPAKTHKE.

IlnanupyeMble mpeaMeTHBIE Pe3yJbTAaThl OCBOEHHSI YUeOHOr0 mpeaMeTa

JIMYHOCTHBIMU pe3yabTaTaMu 00ydeHus gusuke B 10 kiacce sBIAIOTCA:
® YMEHME YIIPABJIATh CBOEH II03HABATEIBHOM JCATEIBHOCTBIO;

® TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHUCIIE CAMOOOPA30BaHMIO, Ha MPOTSHKEHUHU BCEH
’KM3HHU; CO3HATEIIEHOE OTHOILICHHE K HENPEPHIBHOMY 00pa30BaHMIO KaK YCIOBHIO YCIECITHOM
podecCHOHaIbHOM U 0OLIECTBEHHON AEATEILHOCTH;

®YMCHHEC COTPYAHNYIATh CO CBCPCTHHUKAMU, NICTbMH MJIAALICTO BO3pPACTa, B3POCJIIBIMU B
O6pa3OBaTCHLHOﬁ, yq€6HO-HCCHeHOBaTeHBCKOﬁ, HpOCKTHOﬁ U ApYyIrux BUJax ACATCIbHOCTU;

¢ c(hopMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH; OCO3HAHUE 3HAUMMOCTH HAyKH, BJIaJI€HUs JOCTOBEpHOU HH(pOpMaLUel o epe1oBbIX
JOCTHKEHUSIX U OTKPBITUAX MUPOBOM U OT€YECTBEHHOMN HAayKH; 3aMHTEPECOBAHHOCTh B HAYUHBIX
3HaHUAX 00 yCTpoicTBE MHpa U 00LIECTBA; TOTOBHOCTh K HAYUHO-TEXHUYECKOMY TBOPYECTBY;

®UyBCTBO F'OPAOCTH 32 POCCHICKYIO (PU3NIECKYIO HAYKy, TYMaHU3M;
®I10JIOKUTENIBHOE OTHOILIEHUE K TPYLY, LIEJIEYCTPEMIIEHHOCTD;

® SKOJIOTHYECKas KyJIbTypa, OepekHOe OTHOILIEHHE K POJHOM 3eMile, TPUPOTHBIM OOraTcTBaM
Poccun u Mupa, moHMMaHHEe OTBETCTBEHHOCTH 3a COCTOSIHUE IPUPOJIHBIX PECYPCOB U Pa3yMHOE
IPUPOJIOTIOIB30BaHNE. MeTanpeIMEeTHBIMU pe3ylibTaTaMu 00ydeHus ¢pusnke B 10 kimacce sSBISIOTCA:
OcBoeHMe peryasTUBHBIX YHUBEPCATIbHBIX YUEOHBIX JAEHCTBHIA:

® CaMOCTOATCJIIBHO ONIPCACIATh HEJIU, CTABUTH U (I)OpMyJ'II/IpOBaTB COOCTBEHHBIC 3aaa4u B
O6p830B3TCJ'ILHOI’I ACATCIIbBHOCTH U ) KU3HCHHBIX CUTYAIUAX;

® OLICHUBATDH PECYPCHI, B TOM YHUCJIC BPEMA U JPYTUC HEMATCPUAIIBHBIC PECYPCHI, HCO6XO,[[I/IMLIe HJIA
JOCTHIKEHMS IOCTaBICHHOM paHee Ieiin;

® COIIOCTAaBJIATh UMCHOIIUECSA BO3SMOXHOCTH U H€O6XOZ[I/IMI>IC JJI1 JOCTUKCHUA LETIN PECYPCHI;
® OIIPCACIIATH HCCKOJIBKO HYTCI>'I JOCTHIKCHUA MOCTaBJICHHOM OCIun,

® 3a/1aBaTh MapaMeTpPbl U KPUTCPUH, ITO KOTOPBIM MOKHO OIIPEACTIUTD, UTO LECJIb JOCTUTHYTA,
® COIIOCTaBJIATH HOHy‘-ICHHBIfI pe3yiIbTaT ACATCIBHOCTH C MMOCTaBJICHHOM 3apaHec LI ECJIbIO,

® OILICHMBATh MOCIEACTBUS JOCTHKEHHUS IIOCTABICHHOM IS B ACATCIIbHOCTH, COOCTBEHHOM JKM3HH H
JKU3HH OKPYKAOIINUX JIoJIei. OcBoeHHE ITO3HABATEIIHHEIX YHUBCPCAJIbHBIX y‘-IC6HBIX e CTBHIL:

® KPUTUYECKH OLIEHWBATh U MHTEPIPETUPOBATH HH(OPMALIMIO C PA3HBIX MO3ULINNI;

® PAaCIIO3HABATh U (I)I/IKCI/IPOBaTL MMPOTUBOPCUUA B PIH(I)OpMElI.IPIOHHLIX HCTOYHHKAX,



® 1ICTI0JIb30BaTh Pa3IUYHbIE MOJEIbHO-CXEMaTHUYECKHE CPEeICTBA AJIs ITPE/ICTABICHHS BHISBICHHBIX B
MH(OPMALIMOHHBIX UCTOUHUKAX TPOTHUBOPEUHIA;

® OCYILIECTBIISITh PA3BEPHYTHII HHPOPMAIIMOHHBIHN MTOMCK U CTABUTh HA €r0 OCHOBE HOBBIE (yueOHbIE
Y TI03HaBaTelIbHbIC) 33/1a4H;

® 1ICKaTh M HAXOAUTh 00OOIEHHBIE CITOCOOBI peIIeHUS 3a/1a4;

® [IPUBOAUTH KPUTHUYCCKUC aPIr'YMCHTEI, KaK B OTHOIICHUHN CO6CTB€HHOI‘O CYXXACHUS, TaK U B
OTHOIIIEHUU JCUCTBUM U CYXKIEHUN IPYTrOro 4ejioBeKa;

® AHAIM3HMPOBATH U MPEOOPA30BBIBATH MPOOIEMHO-TIPOTHBOPEYNBBIC CUTYALINH;

® BBIXOJUTH 3a paMKHU y‘IC6HOFO npeaMeETa U OCYIIECTBIIATh HeHeHaHpaBHeHHHﬁ IIOHUCK
BO3MOXXHOCTH HIXMPOKOT'O IIEPEHOCA CPEACTB U croco0oB ,Z[CI>'ICTBI/I$I;

® BbLICTPANBATb NHAWBUAYAJIBbHYIO O6pa30BaTeJ'IBHy10 TPACKTOPUIO, YUUTHhIBAA OI'PAaHUYCHUSA CO
CTOPOHBI APYIUX YHACTHUKOB U PECYPCHBIC OTPAHUYCHUA,

® MCHSTh U yJICPKUBATh Pa3HbIC MO3UIMH B TIO3HABATEIILHOW JACATEIBHOCTH (OBITh YYCHUKOM H
yauresnaem; GopMyaupoBaTh 00pa3oBaTEIbHBIN 3aPOC U BBITIOIHATH KOHCYJIBTATUBHBIE (DYHKIIHH
CaMOCTOSITEIILHO; CTABUTh NIPOOJIEMyY B paboTaTh HaJl €€ PElICHUEM; YIIPaBISATh COBMECTHOM
MMO3HABATEIFHOM JICATEILHOCTHIO U IOTIUHITHCS ). OCBOCHHE KOMMYHHKATHBHBIX YHUBEPCATBLHBIX
Y9eOHBIX JICHCTBHIA:

[IpenmerneiMu pesynbraTamu oOyueHus pusnke B 10 Kiacce sBISIOTCS:

e c(hOpMHUPOBAHHOCTH MPEACTABICHHUIN O 3aKOHOMEPHOM CBS3U U TT0O3HABAEMOCTH SIBIICHUM MPUPO/IBI,
00 00BbEKTHBHOCTH HAYYHOT'O 3HAHUS; O POJIM M MecTe (PM3UKHU B COBPEMEHHOM HaydHOH KapTHHE
MUpa; TOHUMaHUE pojiu GU3NKU B POPMHUPOBAHUH KPYro30pa U GYHKIHMOHATIBHOW IPaMOTHOCTH
YesloBeKa JJIsl PEelIeHUs] IPaKTUUECKUX 3ajay;

® BJIQ/ICHHE OCHOBOIOJIArAIOMUMHU (PU3NUYECKUMHU MMOHATHSAMHU, 3aKOHOMEPHOCTSIMU, 3aKOHAMH U
TEOPHUSIMU; YBEPEHHOE MOJIb30BaHNE (PU3NUECKON TEPMUHOJIOTHEN U CUMBOJIUKOM;

¢ cpOPMHUPOBAHHOCTD MPEJICTABICHUN O PU3NYECKON CYIIHOCTHU SBJIEHUIN MPUPObI (MEXaHUYECKUX,
TEIUIOBBIX, AIEKTPOMArHUTHBIX ), BUJIaX MaTepHH (BEILIECTBO U 0JIE), ABMXKEHUH KaK CIocoOe
CYyILIECTBOBAHUS MAaTEPHUH; YCBOCHHE OCHOBHBIX HJIEH MEXaHUKH, AaTOMHO-MOJIEKYJISIPHOTO YYEHUS O
CTPOEHHUH BEILECTBA, SJIEMEHTOB IEKTPOJANHAMUKY; OBJIAJCHUE IIOHATUHHBIM aIlllapaToM U
CHUMBOJIMYECKHUM SI3BIKOM (PU3HKH;

® BJIa/ICHUE OCHOBHBIMU METO/IaMU HAyYHOTO MTO3HAHMS, UCIIOJIb3YeMbIMH B (pr3HKe: HAOII0JeHHE,
OIMCaHue, U3MEPEHNE, SKCIIEPUMEHT; YMEHUs1 00padaThIBaTh pe3ysbTaThl U3MEPEHUH,
O0OHapyKUBaTh 3aBUCUMOCTh MEXKAY (PU3NUECKUMHU BETUUNHAMH, OOBSICHATH MOTy4YEeHHbIE
pe3yibTaThl U J€1aTh BBIBOJIBI;

® BJIa/ICHUE YMEHUSMU BBIJIBUTATh TUIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIIOJIAralONNX (PU3NIECKUX
3aKOHOMEPHOCTEH U 3aKOHOB, MPOBEPSTH UX SKCIIEPUMEHTAIILHBIMH CpeACTBAMHU, (HOPMYIHUPYS LIETh
HCCIIeIOBaHMsI, BIaJICHHE YMEHUSMH ONUCHIBATh U OOBSCHATH CAMOCTOSITETILHO MPOBEICHHBIE
AKCIIEPUMEHTHI, aHAJTM3UPOBATh PE3YIbTAThl OJYUYEHHON U3MEpUTEIbHON HH(POPMAIUH,
OIIPEAEIATH JOCTOBEPHOCTD MTOJIyY€HHOTO PE3yNbTaTa;

L4 C(I)OpMI/IpOBaHHOCTB YMCHUA pCHIATh MMPOCTHIC (I)I/ISI/I‘-ICCKI/IC 3aaa4uu;



¢ chOpPMHUPOBAHHOCTh YMEHUS TIPUMEHSTH MOTYUCHHBIC 3HAHUS JUTsl OOBSICHEHUS YCIIOBUM
MpOoTeKaHus (PU3MUECKUX SIBJICHUN B IPUPOJIC U JJIsl IPUHATUS IPAKTHYCCKUX PEUICHHUH B
MMOBCEAHEBHOM JKU3HH;

® MOHMMaHUE (PU3MUECKUX OCHOB U MPUHIIUIIOB ACHCTBHS (paOOThI) MAIIMH U MEXAHU3MOB, CPEJICTB
NepeBUKEHUSI U CBA3H, OBITOBBIX MPHOOPOB, MPOMBIIUICHHBIX TEXHOJIOTHYECKHUX MTPOIIECCOB,
BJIMAHHA UX HA OKPYXAIOIIYIO CPEAY; OCO3HAHUEC BO3MOKHBIX ITPUYINH TCXHOICHHBIX U
HKOJIOTHYECKUX KaTacTpod;

¢ c(hopMUPOBAHHOCTH COOCTBEHHOH MO3UIMH IO OTHOIIEHUIO K (PU3HUECKON HHPOPMALIUH,
MOJTy4aeMOil U3 pa3HbIX HCTOYHHUKOB.



Conep:xanue yueOHOT0 npeamera

Hayunsrit MeToq mo3nanus npupoapl @usnka - GyHIaMeHTaIbHAs HayKa o mpupojae. HayduHsrii
METOJ Mo3HaHMs. MeTo/1bl HayYHOTO MCCIeI0OBaHus (PU3UYECKHX SBICHUH. DKCIIEPUMEHT U TEOPHS B
nporecce MmoszHaHus npupoabl. IlorpemHoctn wusmepenus ¢usndeckux BenuuuH. Hayusble
runoTe3sl. Moaenu Gusnueckux sBieHui. OU3ndecKkue 3aK0Hbl U TEOpUH. | paHuIbl TPUMEHUMOCTH
¢usnyeckux 3akoHoB. Pusmueckas kaptuHa Mmupa. OTKpbITHS B (DU3MKE - OCHOBa Iporpecca B
TEXHUKE U TEXHOJOIMM Ipou3BojcTBa. Mexanuka Cuctemsl orcyera. CKayspHbIE U BEKTOpPHBIE
¢u3nyeckrue BeNUYMHBI. MexaHn4yeckoe JBHXKEHHE U ero BHUJbl. OTHOCUTEIBHOCTh MEXaHUYECKOIO
JBUKEHUs. MrHOBEHHass CKOPOCTb. YcCKOpeHHe. PaBHOYCKOpeHHOEe JBHKEHHE. [IBHyKeHHE 10
OKPY>KHOCTH € IIOCTOSHHOM IO MOIyJII0 CKOpocThio. IIpuHnnmn otHocuTensHocTu [Nanmunes. Macca u
cuna. 3akoHbl JuHaMUKUA. CriocoObl u3MepeHus cuil. MHeprupanbHble CHCTEMBI OTCUETa. 3aKOH
BCEMHPHOIO TArOTEHHs. 3aKOH COXpaHeHus umnyibca. KuHernmdeckas »sHeprus u paboTa.
IlorenuumanpHass SHeprus Tejna B TPAaBUTALMOHHOM Ioje. IloTeHuuanbHas JHEpPrus yrnpyro
1e(GOopMHUPOBAHHOIO TeNa. 3aKOH COXPAHEHUs MEXaHU4ecKOW sHepruu. PaBHOBecue MaTepualbHOM
TOYKH U TBEpHOro Tena. Buabl paBHoBecus. YciaoBus paBHoBecusi. MomeHT cuiibl. [{aBnenue. 3akoH
ITackansa. PaBHOBecue xuakoctu U rasza. 3akoH Apxumena. [lnaBanue ten. [IBuKeHHE KUIKOCTH.
3akoH bepnymnu. YpaBuenue bepnymnu. JlemoHcTpauuu - 3aBUCUMOCTh TPaeKTOPUU OT BbIOOpa
orcuera. - llamenume Ten B Bo3myxe M B Bakyyme. - SIBinenue wmHepuuu. - CpaBHeHue Mmacc
B3auMoJeicTByomux Ten - Bropoil 3axkon Heiorona. - M3smepenue cuin. - CroxxeHue cuil. -
3aBUCUMOCTb CHJIBI YNpYyroctTd oT aedopmanuu. - Cuibl TpeHUs. - YCJIOBUS paBHOBECUS Tel -
PeaktuBHOe nBmwkeHue. - Ilepexom NOTEHIMANBHOW DSHEPTMM B KHHETUYECKYID W OOpAaTHO.
JIaGopatopHble pa®oThl - V3ydeHue ABMXKEHUsS Tena, OpOIIEHHOrOo TOpU30HTalbHO - M3ydeHue
JBIDKEHUS Tella 10 OKPY>KHOCTH - VI3MepeHHe jKeCTKOCTH NPYXHHBI - M3Mepenue kodddummenta
TPEHMUsI CKOJIbKeHUs - V3ydeHMe 3aKkoHa COXPAaHEHUs MEXaHMYEeCKOM »sHepruu. - M3ydeHue
paBHOBECHsI Tela MOJ JEHCTBHEM HECKOJbKMX CcHil MonekymsipHas ¢uzuka MOJeKymsipHO -
KMHETHYECKasi TeOpUs CTPOCHMs BELIECTBA U €€ HKCIEpUMEHTalbHble OCHOBaHUA. AOCOIOTHAs
TeMIeparypa. YpaBHEHHE COCTOSHUS MHJI€aNbHOro rasa. CBsA3b CpeqHEHl KMHETUYECKOW SHEpruu
TEIUIOBOTO JBMKEHUS MOJIEKYJI ¢ a0COMOTHON Temmneparypoid. CTpoeHHe KHUIKOCTEN U TBEPABIX Tell.
Buytpennsas sHeprus. Pabora u Temsonepenaya Kak CrocoObl M3MEHEHUsI BHYTPEHHEW SHEPIUU.
IlepBblif 3akOH TepMOIMHAMMKH. [lpuHIMIIBI AEHCTBUS  TEMIOBBIX MamuH. [IpoOiemsr
TEIUIOPHEPTETUKM M OXpaHa OKpyxXaromeh cpeapl. [leMoHcTpanmu - MexaHudeckass MOJEIb
OpOYHOBCKOTO JBW)XEHHUS. - l3MeHeHMe [aBleHHs Ta3a ¢ M3MEHEHHEM TeMIepaTypbl IpH
MIOCTOSIHHOM oObeMme. - M3MeHeHne oObeMa raza ¢ M3MEHEHHUEM TeMIIepaTypbl MPH MOCTOSHHOM
JaBlieHUH. - V3MeHeHue oObeMa rasa ¢ M3MEHEHHEM JaBJICHMs MPH MOCTOSIHHOM Temmeparype. -
VYerpoiictBo rurpomerpa U rncuxpomerpa. - Kpucramimueckue uw amopdubie Tena. - Mogenu
TeIUIOBbIX JBUrarenei. JlaboparopHele paboTel - OmnbiTHass mnpoBepka 3akoHa ['eif-Jlroccaka.
DOnexTpoAuHaMHUKa OJIEMEHTApHBIM 3JIEKTpUYECKU 3apsia. 3aKOH COXpPaHEHHs AJIEKTPUYECKOTO
3apsaga. 3akoH Kyrnona. Onexktpuueckoe nose. PasHocTh nmoTeHnManoB. MICTOYHMKM MTOCTOSHHOTO
TOKa. DJNEeKTPOABIDKYILAs cuia. 3akoH OMa JUIsl TOJIHOM 3JIEKTPUYECKOM enH. DIEeKTPUUECKUNA TOK B
MeTajlIax, JIEKTPOINTax, ra3ax u Bakyyme. [lomynpoBoguuku. JleMoHCTpanuu - OneKTpu3anus Tell.
- DneKkTpoMeTp. - DHeprusi 3apssKeHHOTo KOHJEHcAaTopa. - OJIeKTPOU3MEpHUTENbHbIE MPHOOPHI.
JlaGopatopubie paboTsl - M3ydeHume mOCIEIOBATENBHOTO U  MAPAJICIBHOTO  COEIUHEHHS
MpOBOJHUKOB. - HM3mepenme OJIC W BHYTpPEHHETO CONPOTUBIECHHS MCTOYHUKA TOKA.
OkcnepuMeHTanbHast Gu3nka ONbITH, WUTIOCTpHUpYIOLIHe u3ydaemble spieHus. 3.2. ConepxkaHue
nporpamMmbl 11 kmacc Onextpoaunamuka ( Ilpomomkxenune ) MarnutHoe mone. BzammoneiictBue
TokOB. MarautHoe none. Muaykuus marautHoro nosa. Cuna Amnepa. Cuna Jlopennia. MarautHele
CBOMCTBAa BEUIECTBA. JJEKTPOMArHUTHAas HMHAYKIMS. OTKpPBITHE SJIEKTPOMAarHUTHOW WHIYKIUU.
[IpaBuio Jlenua. DnexTponsmMepuTenbHble TPUOOPsl. MarHUTHBIN NOTOK. 3aKOH 3JIEKTPOMAarHUTHOM
MHAYKIMA. BuxpeBoe snexkrpuueckoe nosie. CamonHayknnsa. MTHAYKTUBHOCTE. DHEPrusi MarHUTHOTO
noyis. MarHuTHele CBOMCTBa  BELIECTBA.  OJIEKTPOMArHWTHoe none. JlemoHcTpamuu. -
B3anMopeiicTBrne mpoOBOJHUKOB ¢ TOKOM. - OmbIT Opcrena. - JIeHCTBHE MarHUTHOTO IIOJS HA
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IIPOBOJAHMK C TOKOM. - MarHutHoe mojie NpsMOro TOKa KaTyHIKM C TOKOM. - OTKIOHEHHe
JEKTPOHHOTO ITy4yKa B MarHUTHOM II0JIE. - DJIEKTPOMarHUTHas UHAYKLIHS. - MarHuTHOE 1ojie ToKa
cmenieHus. Jlabopatopusie paboTel - HabmoneHne neiicTBus MarHUTHOrO MOJIS Ha TOK. - M3yuenue
SABJICHHUSI OJEKTpOMarHuTHoW wuHAYKIuH. Komebanus u BomHbl MexaHHuecKue KoJjeOaHUs.
CBoOoanbie KkoneOanums. MaTeMaTHYeCKHi MasTHUK. [ apMOHMYecKue KoyieOaHus. AMIUIUTY/A,
nepuoj, vacrora u (aza koneOanuii. BreiHyxkneHHble KoneOanus. Pe3oHaHc. ABTOKOJeOaHUS.
Onexrpudeckue kojaedanus. CBoOoHbIE KOJIeOaHus B KojebaTeibHOM KOHTYpe. Ilepnos cBoGOaHBIX
ANIEKTPUUECKUX Konebanuid. BeiHykneHHble KkoneOaHus. [lepeMeHHBIH SJIeKTPUYECKUH TOK.
AKTHBHOE CONPOTHUBIICHUE, €EMKOCTb M MHAYKTUBHOCTb B LM IEPEMEHHOr0 TOKAa. MOIIHOCTH B
ey NEPEMEHHOro TOoKa. Pe3onHaHc B anekrpuueckod uwenu. IIpoumsBoacrBo, mnepemada u
norpelieHne 3ieKTpuueckol sHeprum ['eHepupoBanue sHepruu. Tpanchopmatop. Ilepenaua
SJIEKTPUYECKOM 3Heprur. MexaHnueckrne BOJHBI. [IponoisibHble W monepedHble BOJHBL. JlnHa
BOJIHBL. CKOpPOCTb  pacnpoCTpaHEHHUs BOJHBI. 3BYKOBble BOJHBL. HTepdepeHuus BOJH.
DOneKTpOMarHuTHHIE BOJIHBL. M31nydeHue 37eKTpoMarHUTHBIX BOJIH. CBOWCTBA 3JEKTPOMArHUTHBIX
BoiH. [lpunnmnm pagwocBsizu. TeneBuaenue. Ilpunnun [roiirenca. Judpaxmus  BoiH.
JlemoHcTpauuu. - MarHuTHoe B3aUMOJENUCTBHE TOKOB. - OTKIOHEHHE JJIEKTPOHHOIO IIydKa
MarHMTHBIM I0JIEM. - MarHuTHas 3anuch 3ByKa. - 3aBUCHMMOCTb OJIC MHIOYKIIMM OT CKOPOCTH
M3MEHEHHS MarHUTHOrO MOTOoKa. - CBOOO/HBIE AJIEKTpPOMAarHuTHeIe Kosiebanus. - Ocuuuiorpamma
IIEPEMEHHOTO TOKa. - ['eHepaTop nepeMeHHOro Toka. - M3imyueHue um NpUeM IEKTPOMAarHUTHBIX
BOJIH. - OTpakeHWe U NPEJOMIICHUE 3JIEKTPOMArHUTHbIX BOJH JlabopartopHble paboOTHl -
Omnpenenenue ycKopeHHs: CBOOOIHOrO MajeHus MpH noMolu MasTHUKA. OnTuka CBETOBBIE BOJIHBI.
3akoH npenomieHus cBeta. [lonHoe BHyTpeHHee oTpaxenue. [Ipuzma. dopmysa TOHKOH JIMH3BI.
[lonyyenue wu300pakeHuss ¢ MOMOIIbIO JKMH3BL. Onrtudeckue mnpubopsl. Mx paspemaromias
cocoOHOCTh. CBETO3JIEKTPOMAarHUTHBIE BOJHBI. CKOPOCTH CBETa W METOJBl €€ H3MEpEeHHs.
Hucnepcust csera. Murepdepenuus csera. KorepentHocts. [Qudpakuus csera. J(udpaximoHHas
pemerka. [lonmepedynocts cBeToBBIX BOJH. [lomspusanumsa csera. M3nydenue u crekrpsl. lllkama
JIEKTPOMArHUTHBIX BOJIH. JlemoHcTpanuu. - MHrepdepenuus csera. - [ludpakuus csera. -
[lonydyeHnue crnekTpa ¢ MoMouIpl0 Npu3Mbl. - llomyyeHue crekTpa ¢ MOMOIIbIO IU(PaKIMOHHON
pewmerku. - Ilonsgpuszanus csera. - [IpsamonuHeiiHOe pacipocTpaHEHHUE, OTPAXKEHUE U MIPEIOMIICHHE
cBeta. - OnTtuueckue npubopel - Ilomyuenue wnzoOpakeHus auH30M. JlaGopaTtopHble paboOTH -
W3mepeHue mokasarens HpeaoMiIeHus crekia. - OnpeneneHHe ONTHYECKOH cuibl M (POKYCHOTO
paccrosiHus coOuparomieil JuH3bl. - V3MepeHue AIUHBI CBETOBOM BOJIHBI. DJEMEHTHI TEOpUU
OTHOCHUTENBHOCTH. [locTynaTsl TEOpUM OTHOCUTENBHOCTH. [IpUHIIMIT OTHOCUTENBHOCTH DWHILITEHHA.
[ToctrosincTBO ckopocTH cBera. [IpocTpaHCTBO M BpeMsl B CHEIMAIIbHON TEOPUU OTHOCHUTEIBHOCTH.
PenaruBuctckas nquHamuka. CBsizb mMacchl M 3Hepruu. Mzmydyenue u crnektpsl. KBantoBas ¢dusuka
CeeroBbie KkBaHTHl. TermmoBoe wu3nydeHue. I[loctosunas Ilmanka. dororddexr. VYpaBHeHHE
OnHmreitna 111 ¢porodddexra. Poronsl. OmbiTel JlebeneBa m Basunoa. ATomHas (usHKa.
Crpoenue atoma. OnbiThl Pesepdopna. KBanroseie noctynarsl bopa. Moaens atoma Bojopojia mo
bopy. Tpyanoctu teopum bopa. KpanroBas Mmexanuka. I'mmoreza ne bpoina. CooTHoleHue
Heonpenenennocteit ['eitzendepra. KopmyckynsipHo-BoJHOBOM ayanu3Mm. J{udpakiust 371€KTPOHOB.
Jlazepbl. @U3KMKa aTOMHOTO Apa. DJIEMEHTAapHbIE YacCTHUIIbl. METObl PETUCTPALUN dJIEMEHTAPHBIX
yacTull. PajnoakTuBHbIE MpeBpalieHus. 3aKOH PaJIMOaKTUBHOIO pacraja U €ro CTaTUCTHYECKH
xapaktep. [IpoToHHO-HEWTpOHHAst MOJIENTb CTPOCHUSI AaTOMHOTO sijipa. JledekT Macc U SHeprus CBS3U
HYKJIOHOB B sizipe. JleneHue u cuHTe3 snep. SAnepHas sHepreTrka. OU3UKa 371€MEHTAPHBIX YaCTHUILL.
CraTtucTuueckuii  XapakTep MpOLIECCOB B  MHKpOMHpe. AHTHYacTuUlbl. JleMOHcTpauuu. -
dotorddext. - JIuneuaTeie creKTpbl u3nydeHus. - Jlazep. - CUeTYMK MOHU3UPYIOMIMX YACTHII.
JIaGopatopubie paboTel - HalOmroneHue CIUIOIIHOTO M JMHEWYaToro CHEKTPOB. DJIEMEHTapHbIE
4acTULIBI DJIEMEHTaPHbIE YaCTHUIIBI.



TemaTHuyeckoe MIIAHMPOBAHUE 3AHATHI

Ne KonunuectBo
Tema Tun paboTsr O6opynoBanue Hata
n/m 4acoB
. 1 JlaboparopHnas paboTa udposas naboparopus Releon ¢ qarunkom
Nzyuenue koneGaHuit PATOPHAA P Hudp patop A
1 YCKOpEHUS (aKcenepoMeTp), IITaTUB, IPYKUHbI
MPYKUHHOTO MasiTHUKA . .
pa3HOU 33aJJaHHOM KECTKOCTH, rpy3sl o 100rp.
Ornpenenenne KoJIMYeCcTBa 1 JlaGopatopnast pabora | Lludporas maboparopusi Releon ¢ marunkom
2 | TCTUIOTHI IPHU HATPEBAHUU U TEMIIEPATYPhI, KATIOPUMETP, CIUPTOBKA, JIBE MEPHBIC
OXJIAKICHUU €MKOCTH, BECHI.
W3ydeHue nocnea0BaTeIbHOrO U 1 JlaGopartopHnas pabota
udposas maboparopus Releon ¢ maTamkom Toka u
3 | mapauIenpHOrO COSTMHCHUS
HaPSDKEHUS
MIPOBOTHUKOB
N3mepenue paboThl 1 1 Hudposas nadbopatopus Releon ¢ naTunkom Toka u
MOIIHOCTH TOKa HaIPsDKCHUS, UCTOYHUK TOKA, COCTMHUTETHHBIE
4 B JlaGopartopHnast pabota p ’ > COUR
POBOJIA, 2 TaMIOYKH Pa3IMYHON MOIIIHOCTH,
pe3ucTop, K4
N3yuenue 3akona Oma ais 1 Hudposas nadboparopus Releon ¢ naTunkom Toka u
5 | moiHOM nenu JlaboparopHas paboTa | HampspKEHHsI, UCTOYHUK TOKa, 2 pe3ucTopa, 3 Kioya,
COETMHUTENbHBIE POBO/IA.
W3y4yeHre MarHUTHOTO TIOJISI 1 udposas naboparopus Releon ¢ qaTunkom Toka u
6 Y1 JlaboparopHas paboTa Hudp paTop .
coJieHOU 1A HaMpsKEHUs, COJICHOU I, ICTOYHUK TOKa, peocTar.
3akoH Ilackans. Onpenenenne 1 Hudposas nadboparopus Releon ¢ natunkom
7 | maBJICHUS KHUJIKOCTH [TpakTnueckas pabora | nasnenus 10 klla, mratus, pabouas eMKOCTb,

TpyOKa, TuHeiika




ATtmochepHoe u

Hudposas nadoparopus Releon ¢ naTunkom

8 | Gapomerpuueckoe JTaBICHHE. [IpakTnueckas pabora | aTMoc(hepHOTO M OTHOCUTEIBHOTO AABJICHUI, TPY3 5
MarneOypckue moryIapus KT, rpy3 10 Kr, BakyyMHBII Hacoc.

Onpenenenue ynenbHOU Hudposas madbopatopus Releon ¢ natunkom

9 | TerIoemMKoCTH BellecTBa [TpakTuyeckas pabora | Temmeparypsbl, IITATHB, KAJIOPUMETP, HArpeBaTeb,

€MKOCTb C BOJIOH, kene3Has rupbka 0,5 Kr.
N3yueHue nporecca KUICHUs Hudposas nadopatopust Releon ¢ naTunkom
10 | Bogml [TpakTuyeckas pabora | Temmeparypsl, IITATHB , CHUPTOBKA, pabodas
€MKOCTB, COJIb.
HccnenoBanue n306apHOTro Hudposas madoparopus Releon ¢ narankom

11 | npomnecca (3akon I'eit — [TpakTuyeckas pabora | JaBIEHHS U TEMIIEPATYPHI, INTATHB COCY/ C TIOPITHEM
Jlroccaka) JUISL IGMOHCTPALIMHU Ta30BBIX 3aKOHOB, JIMHEHKA.
HccnenoBanue H30XOpHOIO Hudposas nadopatopus Releon ¢ naTunkom

12 | mpouecca [TpakTuyeckas pabora | maBneHus u Temreparypsl, llTatus, cocyn ¢

MIOPIIHEM, JTUHEHKA.

13 Hccnenosanue [Tpaktnyeckas padora | Lludpposas nabopatopust Releon ¢ naTunkom
U30TEPMHUECKOTO Ipoliecca JIaBJIEHUs U TeMIlepaTypa, ITaTUB, HACOC.
[Tony4yeHnue TenaOTH IpU JleMoHCTpalOHHbIE Hudposas nadbopatopust Releon ¢ natu caxapHslii

14 | Tpenun u ynape HKCIIEPUMEHTBI WKOM TEeMIIepaTyphbl, 1B IOCKH, JBE CBUHIIOBEIC

TUTACTUHKH, MOJIOTOK.
ONeKTpUUYEeCKU TOK B JleMoHCTpalOHHbIE Hudposas nadbopatopus Releon ¢ natunkom Toxa,

15 | snexTponuTax HKCIIEPUMEHTBI MaHeNbKa C IBYMs DJIEKTPOAAaMH, CTaKaH C BOJIOM,

MOBApEHHAS COJIb,
HccnenoBanre MarHuTHOTO JleMOHCTpAIHOHHbIE Hudposas nadbopatopus Releon ¢ naTunkom Toka u

16 | momst mpoOBOHMKA C TOKOM P MarHUTHOTO TIOJISI, ITaTHBBI, HCTOYHUK TOKA,

OKCTIEPUMEHTHI

MPOBOJIHUK, JIMHEHKA, PEOCTaT, K04




JemoHcTpanus paboThl

Hudposas madoparopus Releon ¢ naTunkom Toka u

17 | ®"eKTpoMarnuTa JleMOHCTpalMOHHBIE MarHUTHOTO MOJIsl, HCTOYHUK MTUTaHUS,
HKCIIEPUMEHTHI 3JIEKTPOMArHUT, PeocTar, KJIto4, MarHuTHas CTpeJika,
COEIMHUTEIIbHBIE TTPOBO/IA.
CaMouHAYKIUA [TPU 3aMbIKAHUU JleMOHCTpallMOHHBIE Hudposas nadboparopust Releon ¢ naTunkom Toka,
18 | ¥ PasMbIKaHuA enn HKCIIEPUMEHTHI TparchopMaTop YHUBEPCATBHBINA, PEOCTAT, JTAMITHI Ha
MOJICTABKAaX , KJIIOY , HEOHOBAs JlaMma
COEIMHUTEINbHBIE POBOJIA
H3mepeHne xapakTepucTHK ITepemeHHbII TOK Hudposas nabopatopus 1ByXKaHallbHas MIPUCTAaBKa
19 | mepemeHnHOTO TOKA ocimutorpad, 3ByKoBoi renepaTop,
ocamuiorpadom. COCIMHUTEIIbHBIE TTPOBO/IA.
AKTHBHOE COTIPOTHUBIICHUE B ITepemenblii TOK Hudposas nabopartopus 1ByXKaHallbHas IPUCTAaBKa
20 | uenu MEepMEHHOTO TOKa ocmutorpad, 3ByKoBOM renepaTop, ABa pe3ucTopa
360 OM, coeTMHUTENBbHBIE TTPOBO/IA.
EMKOCTB B 1111 IEPEMEHHOTO Hudposas nabopatopus IByXKaHallbHas TPUCTAaBKa
TOKa . ocmutorpad, 3ByKoBoi renepaTop, pe3uctop360
21 ITepemeHHbII TOK H pag, 3ByK patop, p p
OM, coenuHMTENBHBIE TPOBOJA, KOHAEHCcaTop 0,47
MKD.
NHIyKTUBHOCTH B LIETIH Hudposast maboparopusi AByXKaHATbHAs MPUCTABKA
MEPEMEHHOT0 TOKa . ocmutorpad, 3ByKoBoil renepatop, peauctop 360
22 p ITepemeHHBIH TOK t pag, seyx parop, p p
OM, coeTMHHUTENbHBIE TTPOBO/IA, KATYIIIKa
unayktuBHoctd 0,33 MIH.
3aryxatomue Koiebanui IlepemeHHBIN TOK Hudposas naboparopusi 1ByXxKaHallbHas IPUCTaBKa
23 ocuuiuiorpad, 3ByKOBOM reHeparop, pe3uctop 360
OM, coeTMHHUTENbHBIC TTPOBO/IA, KaTYIIIKa
naayktuBHoctH 0,33 MI'H, koHaeHncarop 0,47 MkD.
24 | B3anMounnykuus. [TepemeHnHbIH TOK Hudpoas nabopatopus IByXKaHallbHAs TPUCTABKa

ocuusuiorpad, 3ByKOBOI reHeparop,




Tpancdopmarop

MHOT0OOMOTOYHBII TpaHchopMaTop.

3akon OMa aJ1 yyacTKa Lenu

IlocTOossHHEII TOK

Hudposas maboparopus Releon ¢ naunkom Toka u

25 HanpspkeHus, pesuctop conporusieHueM 1000 Owm,
HCTOYHUK TOKA, KJIIOY, COEMHUTEIbHBIE ITPOBOA.
[TocnenoBarenbHOE COEIUHEHUE Hudposas nadboparopus Releon ¢ naunkom Toka u
MIPOBOJHHUKOB . HanpspbKeHus, 2 pesucrtopa conportusienueM 1000
26 | POBOA [TocTostHHBIHI TOK p <P p P
Owm, pesuctop 360 OM UCTOYHMK TOKA, KITIOY,
COEMHUTEIIBHBIE IPOBOJA
[TapayienpHOE cOeUHEHNE ITocTossHHBIN TOK Hudposas madoparopus Releon ¢ naunkom Toka u
o7 | MPOBOJHAKOB HalnpspbKeHus, 2 pe3uctopa conporusiaeHuem 1000
Owm, pesuctop 360 OM UCTOYHUK TOKA, KITIOY,
COEIMHUTEIIbHBIE IPOBOJIA.
CMmenraHHOe coeTUHEHNE ITocTossHHBIN TOK Hudposas nadboparopust Releon ¢ naunkom Toka u
og | MPOBOIHUKOB HanpspbKeHus, 2 pesuctopa conportusienueM 1000
Owm, 2 pesucropa 360 OM HCTOUHHK TOKA, KITHOY,
COEIMHUTEIIbHBIE POBOJIA
3aBucumocts MoHocTy U KI1/] Hudposas nadboparopus Releon ¢ naunkom Toka u
29 | UCTOYHMKA OT HaNpsHKEHUS Ha [TOCTOSTHHBIH TOK HaIpsDKEHUs, ICTOYHHUK TOKA, IEPEMEHHBIH
Harpyske pe3ucTop, K04, COETMHUTENIbHbIE IPOBOJIA.
Peocrar. Ynpasienue cuion Hudposas nadboparopus Releon ¢ naunkom Toka u
ToKa B 1ienu. lenurensb . HaIpsHKEHU s, ICTOYHHUK TOKA, IEPEMEHHBIH
30 H A ITocTosiHHBIN TOK P ’ > 1P
HaIpsHKEHUs pesucrop, pesucrop 360 OM KIIt04, COEAMHUTEIbHBIE
IIpOBOJA.
W3mepenue paboThl 1
31 [TocTostHHBIH TOK

MOIITHOCTHU TOKa

10




Hudposas madoparopus Releon ¢ naunkom Toka u
HaIpsHKEHUs, UCTOYHUK TOKa, pe3uctop 360 Om,
KITIOY.

BoubT-amniepHas

Hudposas madboparopus Releon ¢ naunkom Toka u

32 | xapakTepuCTHKa [TocTostHHBIHM TOK HAIpsHKCHUS, HICTOYHHUK TOKA, COCTUHUTEIIbHBIC
MOJTYIIPOBOTHUKOBOTO INOJ1A POBO/IA, TOIYITPOBOIHUKOBBIN JIUOI.
3akon Jxxoyns Jlenna udposas naboparopus Releon ¢ naunkom Toka u
33 ITocTosiHHBIN TOK HaNPsDKEHUs, TEMIIEpaTypbl MCTOYHUK TOKa,
COCMHHUTENbHBIC TIPOBO/A, JIAMIIA, KITFOY.
34 | Pa36op npoBeaeHHBIX padboT

11
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