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IMosicHuuTeIbLHAA 3aIUCKA

PaGouast mporpamma BHEYpOUHOM AesTeNbHOCTH 110 pru3uke myist 10-11 kiraccoB cpeaneit mKoibl pa3padoTana B cOOTBETCTBUH: 1. DenepanbHbIit
3akoH 0T 29.12.2012 Ne 273-®3 (pex. ot 31.07.2020) «O6 obpa3oBanuu B Poccuiickoii @enepanum» (¢ u3M. u jo1., Berym. B cuiy ¢ 01.09.2020). 2.
[TacriopT HanmoHansHOTO MpoekTa «O0pazoBanue» (yTB. npesuaunymom Coseta npu [Ipesunente PO mo ctparernyeckoMy pa3BUTHIO U HAITMOHAIHHBIM
npoekTam, mpoTokoi oT 24.12.2018 Ne 16) 3. ['ocynapcrBennas nporpamma Poccuiickoit denepannn «Pazputue odbpazosanus» (yTB. [locTranoBieHEM
[IpaButensctBa PO o1 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O0 yTBepkA€HUN TOCYJapcTBEHHOI porpamMmMbl Poccuiickoit ®enepanuu «Pa3Butue
obpazoBanusi». 4. Ilpodeccuonanbubiii cranaapt «llegaror (memarorudeckas IesITEILHOCTh B OIIKOJIBHOM, HAYAJIBHOM 0O0IIIEM, OCHOBHOM 0O0IIEM,
cpemHeM o01eM 00pa3oBaHum), (BOCIUTATENb, YUuTenb)» (pea. oT 16.06.2019) (ITpuka3z MuHucTepcTBa TPy1a ¥ CONMATIBHON 3aUThI PD 0T 18 OKTA0ps
2013 r. Ne 544H, c u3MeHEHNUAMHU, BHECEHHBIMU ITpUKa30M MuHuctepersa TpyAa U couzamiutel PO ot 25.12.2014 Ne 11151 u o1 5.08.2016 1. Ne 422n).
5. Metoauueckre peKOMEHAALNUU MO CO3JaHUI0 M (YHKIIMOHHPOBAHHUIO B 00II€00pa30BaTENIbHBIX OpraHU3alUsiX, PACIOJIOKEHHBIX B CEIbCKON
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MECTHOCTH U MaJIbIX IOpoJiax, LIEHTPOB 00pa30BaHUsl €CTECTBEHHO-HAYUYHOM M TEXHOJOrM4ecKkoi HampasieHHocTel («Touka pocta») (YTBep:KIeHBI
pacrnopsbkeHreM MunuctepcTBa npocserennsi Poccuiickoit @enepamuu ot 12 ssaBaps 2021 1. Ne P-6) 6. Meroaudeckrue peKOMEHIAIUU 110 CO3IaHUI0
1 (QYHKIIMOHMPOBAHUIO JIETCKUX TeXHOMapKoB «KBaHTopmym» Ha 6aze o0meoO0pa3oBaTeNbHBIX OpraHu3aluii (yTB. pacnopsbkeHueM MHHHCTEpCTBa
npocBenienus Poccuiickoit deneparuu ot 12.01.2021 Ne P-4). 7. IIporpamma ocHoBHOTO 00111eT0 0Opa3zoBanus. ®usuka. 10 - 11 kimaccer (aBTopsl: A.B.

[Mepeimkun, H.B. ®unonosuy, E.M. I'ytHuk). ®usnka. 7-9 knaccel: paboure nporpammsl / coct. @50 E.H. Tuxonoa - 5-¢ uz., nepepad.-M.: [poda,
2015. —400c.

IInanupyemMble npeaMeTHbIE Pe3yabTATHI OCBOCHUS YUeOHOI0 NpeaMeTa
JInuHocTHBIMU pe3yibTaTamMu 00yueHus ¢usuke B 10 - 11 kiaccax sBis0TCA:
® YMEHME YIIPABIATh CBOEH IT03HABATEIBHON JEATENBHOCTBIO;

® TOTOBHOCTh M CIIOCOOHOCTH K O6pa3OBaHI/IIO, B TOM 4YHCJIIC caMoo6pa3013aHmo, Ha NPOTAKCHUU BCEH JKHM3HH, CO3HATCIIbHOC OTHOIICHUEC K
HCIIPEPBIBHOMY O6p830BaHI/IIO KaK yCJIOBHUIO yCHCHIHOﬁ HpO(i)CCCI/IOHaJIBHOI‘/‘I nu O6II.[6CTB€HHOI>'I ACATCIIBHOCTH,

eyMEHHE COTPYJHUYATh CO CBEPCTHHKAMH, JIETbMH MJAJIIETO BO3pacTa, B3pOCIBIMH B 00pa30BaTeNIbHON, y4eOHO-UCCIEA0BATEIbCKOM,
IIPOEKTHOM U IPYIHX BUJAX ACATEIBHOCTH;

e c(hopMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH; OCO3HAHNE 3HAUMMOCTH HayKH, BIaJICHHS
JIOCTOBEPHOM MH(OpMAaIMEN 0 EePeIOBBIX TOCTUKEHUAX U OTKPBITUSIX MUPOBOM U OT€YECTBEHHOMN HayKU; 3aMHTEPECOBAHHOCTh B HAYUYHBIX 3HAHUAX 00
YCTpPOMCTBE MUPA U OOIIECTBA; TOTOBHOCTh K HAYYHO-TEXHUUECKOMY TBOPUYECTBY;

®4yBCTBO FOPJOCTHU 332 POCCUNCKYIO (PU3UUECKYIO HAYKY, TYMaHHU3M;
®T10JI0KUTEIBHOE OTHOIIEHUE K TPYAY, LIeJIeYCTPEMIIEHHOCTD;

® SKOJIOTHYECKasl KyJIbTypa, Oepe’KHOe OTHOLIEHHE K POJIHOM 3emiie, MpUpoAHbIM OorarctBaM Poccun 1 Mupa, HOHMMaHKEe OTBETCTBEHHOCTH 3a
COCTOSIHME IPUPOHBIX PECYPCOB U Pa3yMHOE IIPUPOJIONI0NIb30BaHIe. MeTanpeIMeTHBIMU pe3ysbTraTaMu 00ydenus pusnke B 10 - 11 kimaccax sBisroTcs:
OcBoeHUE PeryNATUBHBIX YHUBEPCATbHBIX YUEOHBIX AEHCTBUIA:

® CaAMOCTOATCIIBHO OIPCACIIATh LEJIIN, CTABUTH U (I)OpMyJ'IHpOBaTL COOCTBEHHBIC 3aga4dyu B 06pa3OBaTCJIBHOI71 ACATCIBHOCTU MU JKH3HCHHBIX
CUTyalusiIX;

® OLIEHUBATh PECYPCHI, B TOM UHCJIE BpeMs U Ipyrue HeMaTeprallbHbIe pecypchl, HEOOXOAMMbIE AJIs JOCTUKEHHSI IOCTABICHHOM paHee LeNu;

® COIIOCTaBJIATHh UMCIOINUECA BOSMOXHOCTH U HGO6XO,Z[I/IMI>I€ AT JOCTUKCHUS LCJIIN PCCYPCHI;
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® OIpEJIEATh HECKOJIBKO MyTEH IOCTHUKEHUS TTOCTABJICHHOW LIETIH;
® 33/1aBaTh MapaMeTphl U KPUTEPUH, IO KOTOPHIM MOXKHO OIPEAETUTH, YTO LEJIb JOCTUTHYTA;
® COIIOCTAaBJIATh IIOJYUEHHBIN PE3yJIbTAT A€ATEIbHOCTH C IOCTaBICHHON 3apaHee 1ENbIo;

® OLIEHUBATh MOCIEACTBUS JOCTHKEHHsI IIOCTABICHHOM 1IeNIU B J€SITeIbHOCTH, COOCTBEHHOM JKM3HU U )KM3HU OKpY’KaromuXx Jirojeil. OcBoeHue
MO3HABATEIBHBIX YHUBEPCAIBHBIX Y4EOHBIX IEHCTBUN:

® KPUTHYCCKH OLICHHBATb U UHTCPIIPECTUPOBATDH I/IH(1)OpMaI_II/IIO C Pa3HbIX HOSHHHﬁ;
® pacCiio3HaBaTb U (I)I/IKCI/IpOBaTB IIPOTUBOPCUUS B I/IH(1)OpMaI_II/IOHHBIX HMCTOYHHKAX,

® UCIOJb30BATh pa3IMYHbIE MOJEIBHO-CXEMAaTHUUYECKUEe CPEICTBA JUIsl MNPEJCTAaBICHUS BBIABICHHBIX B HH(MOPMALMOHHBIX HCTOYHHUKAX
IIPOTUBOPEYU;

® OCYHIECTBIISITH Pa3BEPHYTHIM HHPOPMAIIMOHHBIN MOUCK M CTABUThH HA €T0 OCHOBE HOBBIE (YUueOHBIEC U MTO3HABATEIHHBIC) 33/1a4H;
® ICKaTh M HaXOJUTh 0OOOIIEHHBIE CTIOCOOBI PEIICHUS 3a/1a4;

® [IPUBOJHUTH KPUTHUYCCKUC ApPryMCHTBI, KaK B OTHOLICHUU COOCTBEHHOTO CYKACHHUA, TaK U B OTHOUICHUH HeﬁCTBHﬁ n Cy}I(ILCHI/IfI Apyroro
YCJIOBCKA,

® aHANTM3UPOBATh U NIPEOOPA30BHIBATH MPOOIEMHO-IIPOTUBOPEUUBBIE CUTYALIUH;

® BBEIXOJHTH 32 PAMKH y4eOHOTO ITpeIMeTa U OCYIIECTBIATH lIeJICHAMPaBICHHBIN MOMCK BO3MOKHOCTH IIIMPOKOTO MIEPEHOCA CPEJICTB M CIIOCOOOB
JICHCTBHUS,

® BRICTpaMBaTh MHIMBHUIYATbHYI0 O0pa30BaTEIbHYI TPACKTOPHUIO, YUUTHIBAS OTPAHUYECHUS CO CTOPOHBI IPYTHX YYACTHHUKOB M PECYpPCHBIC
OTpaHUYCHUS;

® MEHSATH U yAEpPKUBATh Pa3HbIE MO3ULIMHU B MIO3HABATEIBHON J1€ATENHHOCTH (OBITh YUEHUKOM U yuuTesneMm; GopMyJInpoBaTh 00pa3oBaTeabHbIN
3arpoc U BBHINOJHATh KOHCYJIbTATUBHBIE (YHKIIMH CAMOCTOSITENIbHO; CTaBUThH NMpolieMy H padoTaTh Hajx €€ peleHHeM; yNpaBisiTh COBMECTHOU
MIO03HABATEIBHOMN JEATETLHOCTHIO U MOTUUHATHCS ). OCBOCHHE KOMMYHUKATHBHBIX YHUBEPCATIBHBIX yUCOHBIX ICHCTBHIA:
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[TpenmernpiMu pesynbraTamu o0yueHus ¢pusuke B 10 — 11 kinaccax siBIsroTCA:

e c(hopMUPOBAHHOCTH MPEJCTABICHUH O 3aKOHOMEPHOH CBSI3M U IIO3HABAEMOCTH SBJICHUM MPUPOBI, 00 OOBEKTUBHOCTU HAyYHOT'O 3HAHUS; O
posu 1 MecTe (GU3UKU B COBPEMEHHOM HAy4YHOM KapTHHE MUPa; TOHUMaHUe poiiu (U3UKU B GOpMUPOBAHUH KPYTro30pa 1 (yHKIMOHATIBHON TPaMOTHOCTH
YeJIOBEKa Ui PEIICHUS IPAKTUYCCKUX 3a/1a4;

® BJIaICHHUC OCHOBOIIOJararomnmMmn (1)I/IBI/II-IGCKI/IMI/I IMOHATHUAMHU, 3aKOHOMEPHOCTAMU, 3aKOHAMU U TCOPUAMHU,; YBEPCHHOC IMOJIb3OBAHUC (1)H3H‘ICCKOI7[
TepMHHOHOFHCﬁ u CHMBOHHKOﬁ;

e c(hOPMUPOBAHHOCTH NPEJCTABICHUN O (PU3MUYECKON CYNTHOCTH SBICHUH MPUPOJBI (MEXaHHMUECKUX, TEIUIOBBIX, 3JICKTPOMArHUTHBIX), BUAX
MaTepuu (BEILEeCTBO U MOJE), IBIKEHUU KaK Crloco0e CyIECTBOBAHMS MaTEPUH; YCBOCHHUE OCHOBHBIX UIEH MEXaHUKH, aTOMHO-MOJIEKYJISIPHOTO YUCHHUSI
O CTPOCHUU BEIIECTBA, JJIEMEHTOB JJICKTPOJMHAMUKH; OBJIAJICHHIE MMOHATHIHBIM allliapaTOM U CUMBOJIMYCCKUM SI36IKOM (PU3UKH;

® BJIa/ICHHE OCHOBHBIMU METOJIaMU HAy4YHOTO [TO3HAHUS, UCIIONB3YEMBIMU B (DU3HKE: HAOIIOIEHUE, ONTUCAHUE, U3MEPEHHE, SKCIIEPUMEHT; YMEHUS
o0pabaThIBaTh pe3yabTaThl U3BMEPEHUM, OOHAPYKUBATH 3aBUCUMOCTh MKy (PU3NUECKUMH BETUIYNHAMU, OOBSICHSTH MOJTyYEHHbBIE PE3YIbTaThI U JI€NIaTh
BBIBOJIBL;

® BJIAJICHUC YMCHUAMMU BBIABUI'ATb T'MIIOTE3bl HA OCHOBC 3HAHHWA OCHOBOIIOJJIAratOIInX (I)I/I3I/I‘leCKI/IX 3aKOHOMepHOCTeﬁ " 3aKOHOB, IMPOBEPATH UX
OKCIICPUMCHTAJIbHBIMU CPCACTBAMU, q)OpMy.J'II/Ip}IS[ 0eJib UCCICA0BAHUS, BIAACHUC YMCHUSAMU OIUCBIBATE U OOBACHATH CAMOCTOSITSIBLHO IMPOBCACHHBIC
OKCIICPUMCHTBI, aHAJIU3UPOBATH PE3YJIbTATHI HOqueHHOﬁ H3MCpHT€J’IBHOI>i I/IH(I)OpMaI_II/II/I, OMPEACIIATE JOCTOBEPHOCTD NMOJIYUCHHOT'O PE3yJIbTAaTa,

e chOpPMHUPOBAHHOCTh YMEHUS PEIIATh MPOCThIC (PU3NUECKUE 3a0a4H;

¢ c(hopMHUPOBAHHOCTh YMEHHS IPUMEHSATH MOTy4YEeHHbIE 3HAHUS I OOBSICHEHUS YCIOBHM MPOTeKaHUs (PU3NYECKHX SBICHUHN B PUPOJIE U IS
MIPUHATUSA PAKTUYECKUX PEIICHUI B IOBCEAHEBHOM )KU3HU;

e IOHMMaHKe (PU3NIECKUX OCHOB U PUHIIMIIOB JEUCTBHSA (paOOThI) MAIlIMH U MEXaHU3MOB, CPEJICTB MEPEABUIKCHUS U CBSI3H, OBITOBBIX TPUOOPOB,
MPOMBIINIJICHHBIX TCXHOJOTUYCCKUX MTPOLUECCOB, BIUAHUA UX HAa OKPYXKAIOMIYIO CPEAY, OCO3HAHUC BO3MOXXHBIX IPUYKWH TEXHOICHHBIX U OKOJIOTHYCCKUX
Karactpod;

L4 C(bOpMI/IpOBaHHOCTB COOCTBEHHOM IIO3MIIMH 110 OTHOIIICHHUIO K (I)PISPI‘-ICCKOIZ I/IH(I)OpMaI_II/II/I, HOquaeMOﬁ N3 pa3HbIX HCTOYHHUKOB.

Conep:kaHue y4eOHOr0 npeamera

Hayunslit metox mosHanust npupoabl @usmka - QyHIaMeHTalbHas Hayka o mpupoze. HayuHblii MeTon mo3HaHUs. MeTonsl HayyHOTO
uccieloBaHusl (pU3MUecKuX sIBJICHUH. DKCIEPUMEHT U TE€Opusl B Ipoliecce Mo3HaHMs Npupojsl. [lorpemHoct usmepeHus: (GU3NUECKUX BEJINYMH.
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Hayunsle runore3sl. Moaenu ¢usudeckux siBneHuil. Gusznyeckre 3aKOHbI U TEOPUHU. |'paHUIIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. DHU3MUecKas
KkapTuHa Mupa. OTKpeITUS B (U3MKE - OCHOBA IIpOrpecca B TEXHUKE M TEXHOJIOTMH Ipou3BojcTBa. Mexanuka Cucrtemsl orcuera. CKajsipHble U
BEKTOpHBIC (pU3MUECKUE BENMYMHBI. MexaHndecKoe IBMKEHHE M ero BuAbl. OTHOCHTEIBHOCTh MEXaHWYECKOTO IBM)KEHHUS. MTHOBEHHAs! CKOPOCTb.
Yckopenne. PaBHOyCKOpEHHOE ABMXKEHHE. [[BHKEHHE IO OKPYKHOCTU C IMOCTOSSHHOW IO MOIYJIIO CKOPOCThIO. [IpuHiun otHocuTensHocTH "amunes.
Macca u cuna. 3akoHbl qTuHaMHKH. CriocoObl u3MepeHus: cuil. MiHepuuanbHble CUCTEMBI OTCYETa. 3aKOH BCEMHPHOTO TATOTEHUS. 3aKOH COXpaHEHUs
umnyibca. Kunernueckas sHeprus u pabora. [loTeHuumanbHas SHeprus Teiaa B IpaBUTALMOHHOM mnosie. lloTeHuuanbHas »Heprus yrupyro
1e(pOPMUPOBAHHOTO TeJIa. 3aKOH COXPAHCHUS MEXaHUIECKOW SHepruu. PaBHOBeCHE MaTeprabHON TOYKH U TBEPIOTO Tesa. Bumbl paBHOBecHs. Y CIIOBHS
paBHOBecus. MomeHT cuibl. [laBinenue. 3akoH [lackans. PaBHoBecue sxuakocTy U rasa. 3akoH Apxumena. [nasanue tein. J[BukeHue )xUIKOCTH. 3aKOH
bepuymnu. YpaBuenne bepuymnu. [lemoHcTpanyu - 3aBUCUMOCTh TPACKTOPUM OT BhIOOpa oTcueTa. - [lagenue ten B BO3yXxe U B BakyyMe. - SIBieHue
nHepuuH. - CpaBHEHHE Macc B3aUMOAEHCTBYIOIMX Tell - Bropoli 3akoH HetoToHa. - 3Mmepenue cui. - CiiokeHne Cuil. - 3aBUCUMOCTD CHJIBI YIIPYTOCTH
ot nedopmanuu. - CUIIbl TpEHUS. - Y CIIOBHSI paBHOBECHS Te - PeakTHBHOE JBIKEHUE. - [lepexo/1 MOTeHInaIbHOM SHEPTHH B KHHETHUECKYO U 00paTHO.
JlaGopaTopHble paboTh! - MI3ydueHne IBUKEeHUs Tela, OpOLICHHOTO TOPU30HTAIIBHO - MI3yueHne IBUKEHUS Tea 110 OKPY>KHOCTH - VI3MepeHune ®KecTKOCTH
npyXuHbl - V3Mepenne kodpuImenTa TpeHus: CKOIbKeHHs - M3ydeHne 3aKoHa COXpaHEeHUs] MEXaHW4eCKoi sHepruu. - M3yuenne paBHOBecus Tea
1oJT JeWCTBUEM HECKOJIbKUX cuil MouekyisipHas (usnka MoNeKynspHO - KMHETHYecKash TEOpHsl CTPOEHHUS BEIIeCTBAa U €€ 3KCIEepHUMEHTaJIbHbIE
OCHOBaHUS. AOCOJIOTHAs TeMIleparypa. YpaBHEHUE COCTOSHUS HaeadbHOro rasza. CBsi3p cpeiHEld KMHETHYECKOW SHEPruu TEIJIOBOTO JIBUYKEHUS
MOJIEKYJI ¢ abcotoTHOM TeMnepaTypoil. CTpoeHHe )KUAKOCTeH 1 TBepAbIX Tel. BHyTpeHHsst sHeprus. PaboTa u Teruionepeaaya Kak criocoObl U3MEHEHUs
BHYTpeHHel sHepruu. [1epBolil 3aKkoH TepMoguHaMUKU. [IpuHIUIBI AeicTBUS TEIUIOBBIX MalIKH. [IpobaemMbl TEMIIOHEPTETUKHN U OXpaHa OKpYXKarolei
cpenbl. JleMoHcTpanuu - MexaHudyeckast MoJ1eJIb OpOYHOBCKOTO JBMD)KEHUS. - VI3MeHeHNe JaBIeHHs T'a3a ¢ U3MEHEHHEM TeMIIepaTyphl IIPU MOCTOSTHHOM
o0beme. - I3MeHeHne o0beMa ra3a ¢ i3MEHEHUEM TeMIIepaTyphl IPU OCTOSIHHOM JaBJieHUH. - VI3MeHeHne o0beMa ra3a ¢ i3MEHEHUEM JIaBJICHUs IIPU
MIOCTOSIHHOM Temmepartype. - YCTpoilcTBO rurpomeTrpa U ncuxpomerpa. - Kpucramumdeckue u amopdHbie Tena. - Mojenu TeroBbIX JBUTaTeNeH.
Jlaboparopubie paboTsl - OnbITHas mpoBepka 3akoHa I'eii-JIroccaka. DneKTpoauHaMHKa DJIEMEHTApHBIM 3JIEKTPUUECKUM 3apsii. 3aKOH COXpaHEHUS
ANEKTpUYECKOro 3apsaa. 3akoH Kynona. Dnekrpudeckoe nose. PasHocTs noTeHIManoB. MICTOUHUKY IOCTOSIHHOTO TOKA. DJIEKTPOABUKYIIAs cuja. 3aKOH
OMa U1 TIOJIHOM 3JEKTPUYECKOM Lenu. DJIEKTPUYECKHM TOK B METajulaX, JJEKTPOJINTax, ra3ax W Bakyyme. IlomympoBonHuku. JlemoHcTpanuuy -
OnexTpu3ays Tel. - DIEKTPOMETP. - DHEPTHsl 3apsHKEHHOTO KOHJIGHCAaTopa. - DJIeKTpou3MepuTeNbHble pubopsl. JlabopaTtopHbie paboThl - M3yuenue
MIOCJIEIOBATEILHOTO W MapajUIeIbBHOTO COEAUHEHUs MpoBOAHUKOB. - W3mepenne OJIC w BHYTpPEHHETO COINPOTHBICHUS HMCTOYHHKA TOKA.
OkcnepuMeHTalbHas ¢u3nka ONBITHI, WUIIOCTpUpYIOUIe u3ydaemble spieHus. 3.2. Coxepkanue mporpammbl 11 kmacc OnekTpoanHamuka (
IIponomxenue ) MarautHoe nosie. Bzaumopeiicreue Tokos. MarautHoe nosne. Manykuns marautHoro nosnst. Cuna Amnepa. Cuna Jlopenna. MarautHbie
CBOMCTBA BeleCTBa. DJIEKTpOMarHuTHasi MHIYKIUSA. OTKpbITHE IeKTpoMarHuTHOW nHAaykiuu. [Ipasuno Jlenna. DnekrponsmepuTenbHble MTPUOOPHI.
MaruuTHbIM NOTOK. 3aKOH JIEKTPOMAarHUTHOW MHAYKIMHU. BuxpeBoe anekTpuueckoe nosie. CamMoMHAYKIUSA. MIHIyKTUBHOCTb. DHEPIUsl MAarHUTHOTO
nojsi. MarHuTHbIE CBOMCTBA BEIIECTBA. DJIEKTPOMAarHuTHoE moiie. JleMoHcTpauuu. - B3anmopaeiicTBre MpOBOJIHUKOB ¢ TOKOM. - OmbIT Dpcrena. -
JlelicTBME MarHUTHOTO IOJII HAa MPOBOJHUK C TOKOM. - MarHuTHOE MOJ€ NPSIMOIO TOKAa KaTYIIKU C TOKOM. - OTKJIOHEHHUE AJIEKTPOHHOIO Iy4Ka B
MarHuTHOM HOJI€. - DIEeKTpOMarHuTHasi MHAYKIUs. - MarHuTHoe noje Toka cMmenieHus. Jlaboparopusle pabotel - HabmroneHne nelcTBUS MArHUTHOTO
nojisi Ha TOK. - M3yueHwe siBIEHHsS >JIEKTpOMarHUTHOM uHAykuuu. KomeGanusi m BomHbl Mexanudeckue kosiebanus. CBoOOaHBIE KoJeOaHMS.
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MaremaTrueckuii MassTHUK. ['apMoHHMYeckre KoneOaHus. AMIUTUTYAA, MEPUOJ, YacToTa U ¢a3a kKonebdanuil. BeiHyxkneHHble Konebanus. Pe3onanc.
ABTokosie6anus. Dnekrpuueckue konedanus. CBoboaHble KojebaHus B KosiebaTenbHOM KoHType. [lepros cBOOOIHBIX AJIEKTPUYECKUX KOJICOaHHIA.
Boinyxnennsie konebanus. IlepeMeHHbIN 37€KTpUUECKU TOK. AKTUBHOE CONPOTHBIIEHHE, EMKOCTh U MHAYKTHBHOCTh B LIENU IEPEMEHHOIO TOKA.
MotHoCcTh B IIeNM MEpeMEHHOro Toka. Pe3onHaHc B anekrtpuyeckoil nenu. IIpomsBoAcTBo, mepenaya v MOTpeOICHHE ANIEKTPUUYECKON 3HEpPTruu
I'enepupoBanue sueprun. Tpanchopmarop. [lepenada snekrpudeckoii sHeprun. Mexanndeckue BOJHBL. [IpogonbHbIe U TIONIepeuHbie BONHBL. J[mrHa
BOJIHBL. CKOPOCTh paclpoCTpaHeHHsI BOJHBIL. 3BYKOBBIE BOJIHBI. MIHTepdepeHrs BOIH. DNeKTPOMAarHUTHbIE BONHBI. M3nydeHne 31eKTpOMarHUTHBIX
BoJTH. CBO¥CTBA 3JIeKTpOMAarHUTHBIX BOJIH. [IpuHtn paguocsssu. Tenesunenue. [Tpunmmmn [olirenca. {udpaxius BoaH. JleMoHcTpanuu. - MarHuTHOE
B3aUMOJICHCTBUE TOKOB. - OTKIIOHEHUE 3JIEKTPOHHOI'O IIyuyKa MArHUTHBIM MoJieM. - MarHuTHas 3anuchk 3ByKa. - 3aBucumocth DJIC MHAYKUUU OT
CKOPOCTH HM3MEHEHHUS MarHUTHOro mnoroka. - CBOOOJHBIE AJIEKTpPOMAarHuTHbIE KojebaHusd. - OcuuiuiorpaMma NEepeMEHHOro Toka. - I'eHepartop
MEPEMEHHOT0 TOKa. - V3Iy4eHne u mpreM 3JIeKTPOMArHuTHBIX BOJH. - OTpaskeHue U MPEeIOMIICHHE AIEKTPOMArHuTHIX BosiH JIabopaTopHbie paboTHI -
Omnpenenenre yCKOpeHHs: CBOOOHOIO MaJieHus Mpyu oMoy MastHuka. Ontruka CBeToBble BOJIHBI. 3aKOH IpejoMiieHus cBeta. [loiiHoe BHyTpeHHee
otpaxkenue. [Ipuzma. ®opmyna ToHKoM auH3EL [lomyueHue n3o0paskeHus: ¢ MOMOIIbIO TWH3bI. OnTudeckue npudopsl. X paspemaroniasi criocoOHOCTb.
CBeToaeKTpoMaruuTHbIe BOJIHBL. CKOPOCTh CBETa U METOJbI ee u3MepeHus. Jucnepcus ceera. Marepdepennns csera. Korepentnocts. Audpakmums
ceera. /ludpakunonHas pemerka. [lonepeuHocts cBeToBbIX BOJH. [lomsipuzamnus cBeta. M3mydenue u crektpbl. Illkana 37eKTpOMarHUTHBIX BOJIH.
Hemonctpauuu. - Matepdepennns crera. - Hudpakuus cBera. - [logyueHue crnekTpa ¢ MOMOIIBIO MpU3MbL. - [lodydeHue crekTpa ¢ MOMOIIbIO
nudpakuoHHON pemeTku. - [Tongapuzanus csera. - [IpsmonuHeliHoe pacpocTpaHeHHe, OTpaKEHUE U IpeoMiieHHe cBeTa. - OnTuyeckue npuoopsl -
[Tonyuyenne mzoOpaxeHust nuH30M. JlabopaTopHble pa®oThl - M3MepeHue mokaszatens mpeilomiieHus: ctekia. - OmnpenerneHre ONTHYECKON CHIIBI U
(OoKyCHOro paccTosiHMsI coOuparoliel JuH3bl. - M3MepeHue AIMHBI CBETOBOI BOJHBI. DJIEMEHTHl TEOPUU OTHOCHUTENbHOCTH. IlocTynarel Teopun
oTHOcUTeNnbHOCTU. [IpuHUMI oTHOcUTenbHOCTH OWHIITENHHA. [locTosHCTBO ckopocTH cBera. IIpocTpaHCcTBO M BpeMsi B CHELMAIbHOM TEOpUU
OTHOCUTENIBHOCTH. PenstuBucTckas nuHamuka. CBa3b Macchl U sHepruu. M3mydyenue u cnektpsl. KBanToBas ¢usnka CBeToBble KBaHTHI. TemoBoe
uznyudenue. [locrossanas [Tnanka. ®otoaddext. YpaBuenue Diinmreitna ans potosddexra. Dotonsl. OnbiThl JIebenesa u Baunosa. ATtomHast pusuka.
Crpoenne atoma. OnbiThl Pesepdopna. KBantoBbie moctynarel bopa. Moaens aroma Bogopoaa mo bopy. Tpyanoctu teopuu bopa. KBanTtoBas
Mexanuka. ['mnore3a ne bpoitna. CootHomenue HeompeneneHHocten I eitzendepra. KopmyckynsapHo-BomHOBOM Ayanu3m. Judpakiuus 37I€KTPOHOB.
Jlazepsl. du3nka aTOMHOro Aapa. DJIEMEHTapHbIE YacTULbl. METObl PETUCTPALMK DJIEMEHTApHBIX YacTULl. PajinoakTUBHBIE NMPEBpALIECHUS. 3aKOH
PaZMo0aKTUBHOIO paclajia U ero CTaTUCTHYeCKUil xapaktep. [IpoToHHO-HEHTpOHHAs MOJIeNb CTPOSHHSI aTOMHOTO siApa. JlepeKT Macc U SHEPrus CBA3U
HYKJIOHOB B sifjpe. Jlenenue u cunres saep. SAnepHas snepretuka. @usnka sneMeHTapHbIX yacTull. CTaTUCTUUECKUN XapaKTep MPOIECCOB B MUKPOMUDE.
AnTtnuactuusl. Jlemonctpamun. - @otosddext. - JIuneiuarsle crnekTpsl u3nydeHus. - Jlazep. - Cyerunk noHM3Mpyommx yacTull. JlabopaTopHble
paboTsl - HabnrofaeHue CrjIouHoro v IMHEHYaToro CeKTPoB. DJIEMEHTApHbIE YaCTUIIBI DJIeMEHTAapPHbIE YaCTHIIBI.

TemaTuueckoe MIIAHMPOBAHUE 3AHATHI

\ No \ Tema \ Konnuec \ Tun paboTs \ O6opynoBanne «Touka pocTay \ JlaTta




TOUYKA \!pocn\

/i TBO
4acoB
N3yueHue KonebaHuit 1 JlabopatopHnas padora | Iludposas maboparopust Releon ¢ garunkom
1 PYKHHHOTO MasTHHKA YCKOpEeHHS (aKceIepoMeTp), ITATUB, PY>KUHBI
pa3Hoil 3a1aHHOM JKECTKOCTH, I'py3bl 1o 100rp.
Ornpenenenne KOJIMYECTBA 1 JlaGopaTtopHnas pabota Ludposas taGoparopus Releon ¢ garurmkom
2 | TCIUIOTBI TP HATPCBAHIH 1 TEMIIePaTypbl, KaJJOPUMETP, CIIUPTOBKA, JIBE MEPHBIC
OXJKICHIH €MKOCTH, BECHI.
H3yueHue nocnenoBaTeabHOTO U 1 JlaGopaTtopHnast pabota
3 | MapaIeIbHOTO COSMHEH S udposas nadboparopus Releon ¢ maTunkom Toka u
MIPOBOTHHKOB HaATIPSDKECHUS
N3mepenue paboThl U MOIIHOCTH 1 Iudposas madoparopus Releon ¢ natunkom Toka u
TOKa HaANPSDKEHUS, HCTOYHHUK TOKA, COSTUHUTENbHBIE
4 JlaGoparopHas paboTa .
MPOBOJIA, 2 TAMITOYKH PA3IMYHON MOIIHOCTH,
PE3UCTOP, KITH0Y
N3yuenue 3axona Oma ais 1 Iudposas madoparopus Releon ¢ natunkom Toka u
5 | monHo# nenu JlaboparopHas paboTa | HampsHKEHUS, UICTOUYHUK TOKA, 2 pe3UCTOpa, 3 KIoua,
COCMHHUTENbHBIC TIPOBOJIA.
M3ydeHue MATHUTHOTO IO 1 [udposas nadoparopust Releon ¢ qarunkom Toka u
6 | comenomma JlaboparopHnas paboTa
HaTPSDKCHUS, COJICHOW]], ICTOYHHK TOKA, PeOoCTarT.
3axoH [lackansa. Onpenenenue 1 [udposas nadoparopus Releon ¢ narunkom
7 NABJIEHUS >KUIKOCTHU [TpaxTuueckas padota nasnenus 10 k[la, mratus, paboyast eMKOCTb,
TpyOKa, TuHelKa
ATMOChepHOE 1 1 Hudposas madopatopust Releon ¢ naTunkom
g | Oapomerpirieckoe naBieHHe. [TpakTudeckast pabota | aTMOC(HEPHOTO M OTHOCUTEIHHOTO JaBICHU, TPY3 5
Marnebypckne nonymapus KT, Tpy3 10 Kr, BakyyMHBIN Hacoc.
Onpenenenne yaenpbHOMU 1 Hudposas madopatopust Releon ¢ natunkom
9 | TemIOEeMKOCTH BeIIeCTBa [TpakTudeckast pabota | TeMIeparypsl, IITaTUB, KATOPUMETP, HATPEBATEIIb,
€MKOCTb C BOJIOH, ene3Has rupbka 0,5 Kr.




TOUYKA \!pocn\

N3yuenue npouecca KuneHus Ludposas nadoparopus Releon ¢ narunkom
BOJIbI TeMIIepaTyphbl, IITaTUB , CHMPTOBKA, paboyast
10 [TpakTuyeckas pabora | €MKOCTb, COJb.
HccnenoBanue n306apHOTro Hudposas nadboparopus Releon ¢ naTunkom
11 |mpouecca (3akon I'eit — MpaxTiueckas paGota JABJICHUS U TEMIIEPATyphl, IITATUB COCY/]I C
JlIroccaka) HOPILHEM JUIsl IEMOHCTPALMU I'a30BbIX 3aKOHOB,
JIMHEHKA.
HccnenoBanue H30XOpHOIO Ludposas nadoparopus Releon ¢ qarunkom
12 | mpormecca [TpakTuyeckas pabora | maBieHus u Temneparypsl, Lltatus, cocyn ¢
HOpILHEM, JIUHEHKA.
13 i?f:;ﬁ;ig?}fom nporecca [Ipaktiieckas pabora Hudposas nadopatopust Releon ¢ naTunkom
JIaBJIEHUs U TeMIlepaTypa, ITaTUB, HACOC.
[Tonyuenune TennoTs IpH JleMoHCTpanoHHbIE [udposas nadoparopus Releon ¢ natu caxaphsbrit
14 | TpeHuu u ynape HKCIIEPUMEHTBI MKOM TeMIIepaTyphbl, 1BE TOCKH, IBE CBUHIIOBbIC
TUTACTUHKH, MOJIOTOK.
ONeKTpUYEeCKU TOK B JleMoHCTpalOHHbIE [udposas nadoparopust Releon ¢ narunkom Toka,
15 | smektponuTax OKCTIEPUMEHTHI MaHeNbKa C IBYMS DJIEKTPOAAMH, CTaKaH C BOJIOM,
HIOBApPEHHAs COJIb,
HccenenoBanue MarHUTHOTO [udposas madoparopus Releon ¢ natunkom Toka u
16 | moss MPOBOJHMKA C TOKOM JleMOHCTPAIHORKEIC MarHUTHOTO TOJIs, IITaTUBBI, ICTOYHHUK TOKA,
HKCIIEPUMEHTBI 2
MIPOBOJIHUK, JIMHEWKA, PEOCTaT, KIF0Y
JemoHcTpanus padoTel Ludposas madoparopus Releon ¢ natunkom Toka u
. AJNIEKTPOMAarHuTa JIeMOHCTDAIHOHHBIE f;;I:THTHOFO TOJIS, AICTOYHHK MTUTaHUSA,
KCIEPHMEHTHI POMarHuT, peocTar, K04, MarHUTHAs CTpeJIKa,
COCMHUTENbHBIC TIPOBOIA.
CaMOMHIYKIIMS TIPU 3aMBIKaHUU JleMOHCTpalOHHbIE Ludposas nadoparopus Releon ¢ natunkom Toka,
U pa3MbIKaHUU 1IENN IKCIIEPUMEHTBI TpaHchopMaTOp YHUBEPCAIbHBIM, PEOCTAT, JIaMIIbI
18 Ha MOJICTaBKax , K04 , HEOHOBAs JlamMIa
COEAMHHUTEJIbHBIE TIPOBOJA




TOUYKA \!pocn\

19

H3mepeHune xapakTepuCcTUK
IEPEMEHHOI'0 TOKa
ocumuiorpadom.

ITepemeHHBIN TOK

Hudposas madbopaTopusi 1ByXKaHAIbHAs PUCTaBKa
ocumiorpad, 3ByKOBOW reHeparop,
COCMHUTENIBHBIC IPOBOJIA.

20

AKTHBHOE COIIPOTHUBIICHUE B
LeNH NEPMEHHOI0 TOKa

[TepemensbIit TOK

Hudposas madbopaTopusi 1ByXKaHAIbHAs PUCTaBKa
ocmutorpad, 3ByKOBOM reHepaTop, /iBa pe3ucTopa
360 OM, coeTMHUTENBbHBIE TTPOBO/IA.

21

EmKkocTh B ienu MNEPEMCHHOI'O
TOKa

[TepeMeHHBIN TOK

Hudposas nabopatopusi 1ByXKaHAJIbHAS IPUCTaBKa
ocmutorpad, 3ByKoBoi# renepaTtop, pe3uctop360
Owm, coemMHUTENBHBIE TTPOBOa, KoHAeHcaTop 0,47
MKD.

22

NHAyKTUBHOCTH B IIEH
MEePEMEHHOTO TOKa

IlepemMeHHBIN TOK

Hudposas madbopaTopus 1ByXKaHAIbHAs TIPUCTABKA
ocmutorpad, 3ByKoBoi renepaTtop, pesuctop 360
Owm, coenMHUTENBHBIC TPOBO/IA, KATYIIIKa
uaaykrtuBHoctu 0,33 mIH.

23

3aryxaromue KoneOaHui

IlepemeHHBIN TOK

Hudpoas nabopatopusi IByXKaHaJIbHAS MIPUCTABKa
ocmutorpad, 3ByKoBo# renepatop, pesuctop 360
OwMm, coeTMHUTENBHBIC TPOBO/IA, KAaTYyIIIKa
unnyktuBHoctu 0,33 mI'H, konnencarop 0,47 MkD.

24

Bzaumoungykius.
Tpancdopmarop

IlepemMeHHBIN TOK

Hudposas nadbopaTopus 1ByXKaHaIbHas PUCTaBKa
ocuusuiorpad, 3ByKOBOI reHeparop,
MHOT00OMOTOYHBIH TpaHchopmarop.

25

3akoH Oma aJig yyacTka 1enu

IlocTOSSHHEIIT TOK

Ludposas nadoparopus Releon ¢ naunkom Toka n
HarpsbKeHus, pezuctop conporusieHrem 1000 Om,
MCTOYHMK TOKA, KIII0Y, COeAMHUTENIbHBIE IPOBOJIA.

26

ITocaenoBaTenbHOE COETUHEHNE
MIPOBOJIHUKOB

ITocTOSSHHEIIT TOK

[udposas madoparopus Releon ¢ naurkom Toka u
HalpspKeHus, 2 pesucropa conpotusieHreM 1000
Owm, pesuctop 360 OM UCTOYHHK TOKA, KITIOY,
COEAMHHUTENIbHBIE TIPOBOJA




TOUYKA \!pocn\

27

[TapannensHOE coequHEHNE
IIPOBOJHHUKOB

IlocTOosSHHEBII TOK

Ludposas nadoparopus Releon ¢ naunkom toka u
HamnpspKeHus, 2 pesucropa conporusiaeHuem 1000
Owm, pe3ucrop 360 OM UCTOYHUK TOKA, KIIIOY,
COEIMHUTEJIbHBIEC POBO/JIA.

28

CMelanHoe COeaInHEHNE
IIPOBOIHHKOB

IlocTOsSHHEII TOK

Ludposas nadoparopus Releon ¢ naunkom Toka u
HalnpspKeHus, 2 pesucropa conporusiaeHuem 1000
Owm, 2 pesucropa 360 OM UCTOUHUK TOKA, KIIIOY,
COEIMHUTEIIbHBIE POBOJIA

29

3aBucumocTs MotHocTd U KITJ{
UCTOYHHKA OT HANPSKCHUS HA
Harpy3ke

ITocTOsSHHEII TOK

Ludposas nadoparopus Releon ¢ naunkom Toka u
HANpPsDKECHHs, ICTOYHUK TOKA, TIEPEMEHHBIH
PE3UCTOP, KITFOY, COSTMHUTEIbHBIC IPOBOJIA.

30

Peocrat. Ynpasnenue cunoit
TOKa B 1enu. [enurens
HaITPSXKCHUA

ITocTOsSHHEII TOK

Iudposas nadoparopus Releon ¢ naunkom Toka u
HAIpsDKeHUs, ICTOYHUK TOKA, IEPEeMEHHBIH
pesuctop, pesuctop 360 Om KITt04, COETUHUTEIBHBIE
pOBO/JIA.

31

Hsmepenue paboThl U MOIITHOCTH
TOKa

ITocTOsSHHEII TOK

Iudposas nadoparopus Releon ¢ naunkom Toka u
HaIpsHKEHUs, UCTOYHUK TOKa, pe3uctop 360 Owm,
KITIOY.

32

Boubr-amnepnas
XapaKTEPUCTUKA
IIOJIYIIPOBOJHUKOBOTO JUOJA

IlocTOSSHHEIIT TOK

Ludposas nadoparopus Releon ¢ naunkom Toka n
HaTPsDKSHUS, HICTOYHUK TOKa, COSTMHUTEILHBIE
MIPOBO/1A, MOJYTIPOBOAHUKOBBIN AUOI.

33

3akoH Jxxoyns Jlenua

ITocTossHHEII TOK

Ludposas nadoparopus Releon ¢ naunkom Toka n
HaTPsDKSHUS, TEMITEPaTypbl MCTOYHHK TOKA,
COEAMHUTENIbHBIC TIPOBO/A, JTAMIIA, KITIOY.

34

Paz6op npoBeneHHBIX paboT

35
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Pa30op npoBeneHHBIX paboOT




