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IlosscHuTEIbHAS 3aMMCKa

Pabouas mporpamma mo ¢u3uke A8 8 Kiacca COCTaBICHA B COOTBETCTBHU CO CIEIYIOIIUMHU
HOPMAaTHUBHO-IIPABOBBIMU JTOKYMEHTaMHU:
-OenepanbabiM 3akoHOM OT 29 nekabpst 2012 roma Ne 273-d3 «O6 oOpasoBanuu B Poccuiickoit
®denepannu (B ISHCTBYIONICH PEAAKIINHN);
-Ilopsinok  opraHu3an ¥ OCYIIECTBJICHUS 00pa3oBATENbHON JEATENBHOCTH IO OCHOBHBIM
o0mieo0pa3oBaTesIbHBIM  IIpOrpaMMaM — 00pa30oBaTelbHBIM IpOrpaMMaM HayaJbHOTO  OOILEro,
OCHOBHOT'O OOIIET0 U CPEeAHEro o0iero oopa3oBaHus, yTBEPKACHHBIM NIPHUKa30M MUHIPOCBEIICHHUS OT
22.03.2021 Nel15;
- OenepanbHBIE TOCYIApPCTBEHHBIN 00pa30BaTeIbHBIA CTaHIAPT OCHOBHOTO OOIIEr0 0Opa3oBaHUs,
YTBEP)KICHHBIN ITpuka3zoM Munnpocsenienus ot 31.05.2021 No 287;
- Meroanyeckie PEKOMEHIAMU MO CO3AaHMI0 W (YHKIMOHHPOBAHUIO B 001Ie00pa30BaTEIbHBIX
OpraHu3alysaX, PACHOJOKEHHBIX B CEJIbCKOM MECTHOCTH M MalblX ropojiax, LEHTPOB 0Opa30BaHUS
€CTECTBEHHO-HAY4YHOH U TEXHOJIOrHYeCKOi HamnpaBieHHoctei (25 Hosops 2022 r. N TB-2610/02).
Ha 0a3e wnentpa «Touka pocray oOecneuumBaeTcs peanusalus oO0pa30BaTEeNbHBIX MPOTrpaMM
€CTECTBEHHOHAyYHOW W TEXHOJIOTMYECKOM HaIpaBIEHHOCTEH, pa3paOOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUAMH 3aKOHOZATENbCTBA B chepe oOpa3zoBaHUs U ¢ yu€ToM pekoMeHaauuil denepanbHOro
oreparopa yue6Horo npeamera «Dusuka». OOpazoBaTenbHas MporpaMMa MO3BOJSIET HHTETPUPOBATh
peanu3yeMble 3€Ch MOAXO0/Ibl, CTPYKTYPY U COJepKaHUE MPU OpraHu3alu 00y4eHHUs XUMUHU B 8—9
KJlaccax, BBICTPOGHHOM Ha 0a3e Jr000ro W3 JOCTYHHBIX Y4e€OHO-METOJUYECKUX KOMIUIEKCOB
(YMK). Hcnonbs3zoBanue oO60Opyq0oBaHHs LIEHTpa

«Touka pocTa Mo3BOJISIET CO3/IATh YCIOBUSI:

* /17151 pacIIMPEHUsI COeP KaHUs IIKOJIBHOTO 00pa30BaHus 10 (PU3HKE;

* 17l TIOBBIIICHWS II03HABATEIHHOM aKTHUBHOCTH OOYYAIOUIMXCS B E€CTECTBEHHOHAYYHOMH

obOnacru;

* JUId pa3BUTHS JIMYHOCTH pebeHKa B 1poluecce 00ydeHust (U3HKe, €ero
criocoOHoCTeH, (OPMUPOBAHUS U YIAOBIETBOPEHUS COLMAIBHO 3HAYMMBIX MHTEPECOB U
MOTpeOHOCTENH;

e;uist pabOTBl C OJAapEHHBIMH IIKOJHHUKAMH, OpTaHW3allMd WX pa3BUTHS B
pa3nuyHbIX 001acTAX 00pa30BaTENbHOM, TBOPUECKOM EATETBHOCTH.

[Ipumensiss uudpoBbie nabopaTopuM Ha ypoKax (QHU3MKH, Yy4allhecs CMOTYyT
BBIMOJIHUTh MHOXXECTBO J1a0OpaTOpPHBIX pPabOT M HKCHEPUMEHTOB IO Iporpamme
OCHOBHOM IIKOJIBI.

HEJIN U 3AJAYN YUEBHOTI'O ITPEJIMETA «®U3UKA»
[lenu m3yueHus: GU3MKKW HA YPOBHE OCHOBHOIO 001Iero odpazoBaHus ompezeneHsl B Konnenuun
npenoaaBaHus y4eOHOTo MpeaMeTa
«®Pu3uka» B 00pa3oBareibHbIX opranuzanusax Poccuiickoit denepannu, peaqu3yomux OCHOBHbIE
001eoOpa3oBaTeNbHbIC MPOTPaMMbI, yYTBepkAEHHOW pemenneM Kosmternn MwuHuCTEpCTBA
npocgenienust Poccuiickoit @enepannu, nporokon ot 3 gexadps 2019 r Ne [IK-4BH

Llenu usydyenus Gu3uKu:

—TIpuoOpeTeHne UHTepeca U CTPEMIICHHs O0y4aroluxcs K HAyYHOMY H3YYEHHUIO MPHUPOJIBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX COCOOHOCTEH;

—pa3BUTHE MPEJICTABICHUI O HAYYHOM METOJE MO3HaHUs U (OPMUPOBAHUE HCCIIET0BATENHCKOTO
OTHOLIEHHUS K OKPYKAIOIIUM SIBIICHUSM;

—opMupoBaHrue HAYYHOI'O MUPOBO33PEHHUS KaK pe3ysbTaTa U3y4eHUs OCHOB CTPOEHUSI MaTepuu 1
(byHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;


https://vip.1zavuch.ru/%23/document/99/607175842/

—opMupoBaHue NPEACTaBICHUNA O poiid (UMKHU ISl Pa3BUTHUSI PYTMX ECTECTBEHHBIX HayK,
TEXHHUKHU U TEXHOJIOTHIA;

—pa3BUTHE MPEJCTaBICHUI O BO3MOXKHBIX cepax Oymyiell npodeccuoHaNbHON NeATeIbHOCTH,
CBSI3aHHOU ¢ (PM3HMKOM, MOATOTOBKA K JalbHEHIIEMy 00y4eHHUIO B 3TOM HampaBiieHuH JlocTrxenne
9THUX LieJiell Ha YpOBHE OCHOBHOTO OOIIero o0pa3oBaHUs 00ECIIeUMBACTCS PEUICHHEM CIEAYIOLINX
3az1a4:

—TpuoOpeTeHne 3HAHUW O JUCKPETHOM CTPOCHHHM BEIEeCTBA, O MEXAHUYECKUX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

—TIpHOOpETeHNE YMEHHH OMHCHIBATh W OOBACHATh (PUIUYECKUE SBICHUS C HCIOJIH30BAHUEM
MOJTYYECHHBIX 3HAHUI;

—OCBOCHHE METOJOB PEIICHUS MPOCTEUIINX PacuETHBIX 3a/lad C HMCIOJIb30BaHHUEM (PUINUYECKUX
MO/JI€JI€H, TBOPUECKUX U ITPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

—pa3BUTHE YMEHHI HA0JI01aTh IPUPOIHBIC SBJICHUS U BBIOJIHATH OIbITHI, JIJAOOpAaTOPHBIE PAOOTHI
¥ SKCIIEPUMEHTAIIbHBIC HCCIIEJOBAHUS C UCIIOIB30BAHNEM U3MEPHUTEIBHBIX IPUOOPOB;

—ocBoeHHe MpuéMOB padoThl ¢ HH(pOpManen GU3NIECKOro cofepx aHus, BKI0Yas HHHOPMAIUIO
0 COBPEMEHHBIX JOCTHKEHUIX (DU3UKH; aHAIIU3 U KPUTHUYECKOE OIIEHUBAaHUE UH(OpMAIIHH;
—3HAKOMCTBO cO cdepamu TpodeCCHOHATHHON IESTSIBHOCTH, CBSI3aHHBIMU C (PU3UKOH, H
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHXKCHUSIX (U3MUYECKON HAYKU

MECTO YUEBHOI'O ITPEAMETA «®U31KA» B YYHEBHOM IIJIAHE

B cootserctBUn ¢ @PI'OC OO0 dusmka sBisercs: 00s13aTeIbHBIM IPEIAMETOM Ha YPOBHE OCHOBHOTO
obmrero oopazoBanus JlaHHas mporpamma mpeaycMaTpruBaeT u3ydenrne Gu3nku Ha 0a30BOM ypOBHE
B 00bEMe 68 1 3a 110 2 Y B HEZEN0 B 8 Kiacce.

PA3JEJI 1. [InanupyemMble pe3yJbTaThl 0CBOCHHS Y4eOHOI0 peiMeTa

N3yuenue yuyeOHOro npeamera «Pu3uka» Ha ypOBHE OCHOBHOIO 0OIIero oOpa3oBaHUsS JOJIKHO
o0OecrieunBaTh JOCTH)KEHHUE CIEAYIOLIUX JIMYHOCTHBIX, METAllPEIMETHBIX U MPEIMETHBIX
00pa30oBaTeNbHBIX PE3yIbTaTOB

JIMYHOCTHBIE PE3VYJIBTATHI
[TaTproTHUeckoe BOCIIUTaHUE:
—TIpOSIBIICHUE UHTEPEca K HICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKON (PU3NYECKON HAyKH;
—IIEHHOCTHOE OTHOUIEHUE K IOCTUXEHUSM POCCUMCKUX YUEHBIX-(PU3HKOB
I'parknaHCKOE M JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:
—TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJI€HUHU OOIIECTBEHHO- 3HAUMMBbIX M 3THYECKUX
po0JieM, CBSA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JIOCTHXKEHUN (PU3HKHY;
—OCO3HaHUE Ba)XKHOCTH MOPAJIBHO-3TUYECKUX TPUHIIUIIOB B ACSATEIBHOCTH YUEHOTO
DcTeTndecKoe BOCIUTAHNUE:
—BOCIPUATHE ICTETUYECKUX KayecTB (PU3MUECKON HayKH: €€ rapMOHMYHOIO TOCTPOEHHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH [[eHHOCTH Hay4YHOIO TO3HAHUS:
—OCO3HaHUE LIEHHOCTH (PU3NYECKON HAYKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS MHpA, OCHOBBI
Pa3BUTHS TEXHOJOTHMN, BaXKHENIIEH COCTABIISIIONIEN KYJIbTYPHI;
—pa3BUTHE HAYYHOI JTI0003HATEIILHOCTH, HHTEpEeca K UCCIIEI0BATENILCKOM NesTeTbHOCTH
®opmMupoBaHue KyJIbTYphl 3A0POBbSI K SMOLIMOHAIBHOIO OJIarOnoIydus:
—OCO3HaHUE IIEHHOCTH Oe30macHOro obpasa >KM3HM B COBPEMEHHOM TEXHOJOTMYECKOM MHUPE,
BaXHOCTU IMpaBuyl 0€30MacHOrO TMOBEIEHUS Ha TPAaHCIOpPTE, HAa JOpOorax, C J3JEKTPUUECKUM H
TEIIOBBIM 000PY/I0BaHHEM B IOMAIITHUX YCIOBUSX;
—Cc(hOpPMHUPOBAHHOCTh HaBbIKa pedIEeKCHH, MPU3HAHWE CBOETO TpaBa Ha OMMUOKY M TaKOTO K€
IpaBa y Ipyroro uyenoBeka TpynoBoe BOCIIMTAHHUE:
—AaKTHUBHOE y4yacTHe B PEIIEHUU MPAKTUYECKUX 3ajad (B paMKax CEMbH, IIKOJIbI, TOpOAa, Kpas)
TEXHOJIOTUYECKOM M COIMaJbHON HANpaBICHHOCTH, TPEOYIOUIMX B TOM YHUCIE U (U3NIECKUX
3HAHUM;
—MHTEPeC K MPaKTHUECKOMY U3YUYEHUIO Ipodeccui, CBA3aHHBIX C (PU3UKOI
DKOJIOTUYECKOE BOCIIUTAHNUE:!



—OpHEeHTalMs Ha TpUMeHeHne GU3UYECKUX 3HAHUHM JJIs PEIICHUs 3a/1a4d B 00JaCTH OKpYKaroIiei
cpenbl, MJIAHUPOBAHUSI TMOCTYNKOB M OIEHKM MX BO3MOXHBIX IOCIEACTBUN IJIsl OKpYyKaromei
Cpenpbl;

—O0CO3HAHUE III00ABHOTO XapaKTepa HIKOJIOTHYECKUX MPOOIEM U IyTeH UX PEIICHUS

Anantanusi 00y4aromerocsi K K3MEHSIFOITUMCST YCIIOBHSIM COIMATILHOM U IPUPOTHOM CPEIbI:
—TMOTPeOHOCTh BO B3aWMOJICHCTBUU TPHU BBITIOJTHECHUH HWCCICAOBAHUNA M MPOCKTOB (U3UUYECKON
HaIPaBJIECHHOCTH, OTKPBITOCTD OMBITY ¥ 3HAHUSM JIPYTHUX;

—TOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YePe3 MPAKTUUYECKYIO ACSATEIHHOCTD;
—T1oTpeOHOCTh B (JOPMHUPOBAHUHU HOBBIX 3HAHHIA, B TOM YHCIe (OPMYITHPOBATH HJICH, TTOHSTHSI,
TUTIOTE3bI O (PU3HUECKUX O0BEKTaX U SBICHHUSIX;

—O0CO3HaHUEe 1e(PUITMTOB COOCTBEHHBIX 3HAHUN ¥ KOMIIETEHTHOCTEH B 00s1acTH (PU3UKH;
—IUTAHUPOBAHKE CBOETO PA3BUTHS B MPUOOPETCHUN HOBBIX (DH3UYECKUX 3HAHUM;

—CTpPEMJICHUE aHAJIM3UPOBATh M BBISBIISATH B3aUMOCBSI3U MPUPOJIBI, 00IIECTBA U SKOHOMHUKH, B TOM
YHCIIE C UCIIOJIb30BaHUEM (DM3HUECKUX 3HAHUI;

—OIICHKA CBOMX JICUCTBHM ¢ YYETOM BIUSHUS HAa OKPYXKAIOIIYIO CPEAY, BOSMOXKHBIX IIO0ATBHBIX
OCJIENCTBUNI

METAIIPEJIMETHBIE PE3YJIbTATBI
YHuBepcalibHbI€ 103HABATEIbHbBIE AEHCTBUS
bazoBsle tornueckue AeHCTBUS:
—BBIABJIATh U XapaKTEPU30BaTh CYLIECTBEHHbIEC IPU3HAKU OOBEKTOB (SIBJICHUI);
—YyCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKALUN, OCHOBaHUSA i 0000IIEHUS U
CpPaBHEHUS;
—BBIABJIATh 3aKOHOMEPHOCTM M MPOTUBOPEYMS B paccMaTpuBaeMblX (akTax, JHaHHBIX U
HAOJII0JICHUSX, OTHOCALIMXCS K (PU3UUECKUM SBJICHUSM;
—BBIBJIATh IPUYUHHO-CIICACTBEHHBIC CBSI3U NPU U3Yy4YEHUM (U3MYECKUX SBICHUH M IPOLIECCOB;
JIeNIaTh BBIBOJBI C HMCIOJIb30BAaHHEM JCAYKTUBHBIX M WHAYKTUBHBIX YMO3aKIIOYCHUH, BBIIBUTATh
TUIIOTE3bI O B3aUMOCBSI35X (PU3NYECKUX BEJIINYMH;
—CaMOCTOATENbHO BBIOMpPATh CMOCOO pelieHus ydeOHOW Qu3nyeckod 3amauu (CpaBHEHUE
HECKOJIbKUX BapUaHTOB peIlIeHHs, BbIOOp HauOojiee MOAXOASLIET0 ¢ y4ETOM CaMOCTOSATEIbHO
BBIJICIIEHHBIX KPUTEPHUEB)
bazoBsle nccnenoBarenbckue qeHCTBUSA:
—MCII0JIb30BaTh BOIIPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MTO3HAHUS;
—IIPOBO/IUTh IO CaMOCTOSTENILHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXHBIM (Qu3ndecKuit
HKCIEPUMEHT, HEOOBILIOE HCCIIeI0BaHNE (PU3NYECKOTO SIBIICHUS;
—OIIeHUBAaTh Ha MPUMEHHMOCTh U JOCTOBEPHOCTh HH(MOpPMAIMIO, TOJYYEHHYI0 B XOJe
MCCJIEIOBAHMSI UJTU SKCIIEPUMEHTA;
—CaMOCTOATENBbHO (OPMYNIHUPOBaTh OOOOIIEHUS M BBIBOJABI IO pe3yjibTaTaM INPOBEAEHHOTO
HaOJII0/IEHUS, OIIBITA, UCCIIEOBAHMS;
—IIPOTHO3UPOBAaTh BO3MOXKHOE JlalbHEHIIee pa3BUTHE (DU3UYECKHX TMPOLECCOB, a TaKke
BBIJIBUTATH TIPEATIONIOKEHHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBHUSX U KOHTEKCTaxX
Pabora ¢ uadopmanueii:
—TIIpPUMEHSATh pa3IMYHble METO/Ibl, MHCTPYMEHTHI M 3aIllpOoChl MPU MOKUCKE U 0TOOpe MHbOpMaluu
WIN JaHHBIX C YY4ETOM MPEATIOKEHHON yueOHOH pU3NUecKoil 3a1auu;
—AaHaJM3UpOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MHPOPMAIMIO PA3IUYHBIX BUIOB U
bopMm npencTaBIeHUS;
—CaMOCTOATEIbHO  BBIOMPATh  ONTUMaIbHYIO (opMmy TmpencraBieHuss UHGOpMalUU U
WITIOCTPUPOBATh pellaeMble 3a7a4ll HECIIOKHBIMU CXEMaMH, TuarpaMMaMu, HHOU rpadukoi u ux
KOMOWHAIUSIMH
YHuUBepcallbHble KOMMYHHKATUBHbIE JIeHCTBUS
Oobuenue:
—B Xo0/e 00CYXIeHHs Y4eOHOro MaTepuana, pe3yjibTaToB JIa0OpPaTOPHBIX padOoT M MPOEKTOB
3aJjaBaTh BOIIPOCHI IO CYIIECTBY OOCYX/JaeMOW TeMbl M BBICKA3bIBaTb HJEU, HAllCJICHHbIE Ha
pelIeHne 3a1aui U MoiepKaHue O1aroxenaTeaIbHOCTH OOLICHNUS;



—COIOCTAaBIISATh CBOU CYXKICHHS C CYXACHUSIMHU IPYTrUX YYaCTHUKOB Juajnora, oOHapyKUBaTh
pa3ianyne ¥ CXOJCTBO MO3ULINNT;

—BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

—IyOJIMYHO TPEACTABIATh PE3YJIbTaThl BBHIIIOIHEHHOTO (PU3MYECKOrO OmNbITa (IKCIIEPHMEHTA,
uccienoBanusl, mpoekra) CoBMecTHast 1eATeIbHOCTh (COTPYAHUYECTBO):

—IIOHUMAaTh M HCIIOJB30BaTh MPEUMYIIECTBA KOMAHIHONH M MHIUBUAYAJIbHOW PaOOTHI MpH
pelIeHnr KOHKPETHON (U3UYECKOM MPoOIeMbl;

—IIpUHUMATh L€ COBMECTHOM NEATEIbHOCTH, OPraHU30BbIBaTh IEHCTBUS MO €€ JTOCTHIKEHUIO:
pacnpeaensiaTh poyid, 00CYyK/1aTh MPOIECCHl U Pe3ybTaThl COBMECTHON pabOThI; 000011aTh MHEHUS
HECKOJILKHX JIFOJICH;

—BBIMIOJIHATH CBOIO YacTh pabOThI, JOCTUIas KAUYECTBEHHOTO Pe3yJibTaTa [0 CBOEMY HAIPaBJICHUIO
Y KOOPAMHUPYS CBOM JIEUCTBUS C APYTUMU YJI€HAMH KOMAaH/Ibl;

—OILIEHUBATh KAa4eCTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUSM, CAMOCTOSTEIHHO
c(OpMyYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS

VYHuBepcanbHbIE pEryIsITUBHBIE TEHCTBUS

Camoopranu3anus:

—BBIABIIATh MPOOJIEMBbI B KU3HEHHBIX M YYEOHBIX CUTYyallUsAX, TPEOYIOIIMX ISl PelIeHUs
(bu3znyeCKuX 3HaAHMIA;

—OPHUEHTUPOBATHCS B PA3TIUYHBIX [TOAX0/1aX MPUHATHUS PEUICHUH (MHANBUAYAIBHOE, IPUHSATHE
pelIeHus B rpyMIle, IPUHIATHE PELICHU TPyIo);

—CaMOCTOATEIBHO COCTABJIATh aJTOPUTM PELIeHUs] (PU3NYECKON 3aJaui WM TUIaHA MCCIIeI0BaHUS
¢ y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH Mpe/IaracMbie
BAPUAHTHI PELICHU;

—JIeNaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 33 PELICHHE

CamokoHTpoIb (pednexcus):

—J1aBaTh aJICKBaTHYIO OLIEHKY CUTYallUU U IpeylaraTh IJ1aH €€ N3MEHEHUS;

—OOBSICHIATH MPUYMHBI JOCTHKEHUS (HEAOCTUKEHUS) Pe3yIbTaTOB AESITEIbHOCTH, 1aBaTh OLICHKY
PUOOPETEHHOMY OIBITY;

—BHOCHTb KOPPEKTHBBI B JEATEIbHOCTh (B TOM 4YHCIE B XOJ BBIINOJIHEHUS (PU3UYECKOTO
UCCJIEIOBaHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHMBILMXCS CHUTYaluH,
YCTAHOBJICHHBIX OIIMOOK, BOZHUKIINX TPYIHOCTEH;

—OLIEHUBATh COOTBETCTBUE PE3yJIbTATA IIEJIN U YCIOBUIM

OMOIMOHATIBHBIA UHTEIJIEKT:

—CTaBUTH ce0s1 HA MECTO JPYroro 4ejoBeKa B XOJE CIOpa WIM JUCKYCCUM Ha HAy4YHYIO TEMY,
IIOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYrOro

[Ipunsitue ceds u Ipyrux:

—IIpU3HaBaTh CBOE MPaBO Ha OIIMOKY NMpH pelleHuH (PU3nyYecKux 3a7ay WiIM B YTBEPXKICHUSAX Ha
Hay4yHbIE€ TEMBI U TAKOE K€ MPaBO JAPYroro.

[NPEAMETHBIE PE3YJIbTATBI
[IpenmerHble pe3yabTaThl Ha ©a30BOM YpPOBHE JOJDKHBI OTpaxarb C(HOPMUPOBAHHOCTb Y
00y4aromuxcsi yMEHUM:
—MCIIONb30BaTh MOHATHA: Macca U pa3Mepbl MOJIEKYI, TEIIOBOE ABM)KEHHE aTOMOB M MOJIEKYII,
arperatHble COCTOSIHMSI BEIIECTBa, KpUCTANIMYeCKUe U aMop(HbIe Tesla, HACBHIEHHBIA U
HEHACBIIICHHBI Map, BJIAXKHOCTb BO31yXa; TEMIIEpAaTypa, BHYTPEHHSISI DHEPIHs, TEIUIOBOU
JBUTATENb; DJIEMEHTAPHBIM JIEKTPUYECKUN 3apsij, DIEKTPUYECKOe TIOoje, MPOBOAHUKU H
JUDIIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUIA TOK, MATHUTHOE TI0JIE;
—pa3nuuarh sBIEHHUs (TEIUIOBOE paclIMpeHHe/ckaThe, TeIulonepenada, TEIIOBOE PaBHOBECHE,
CMauMBaHME, KaNWUIAPHBIE SBICHUS, HCIApEHUE, KOHACHCAlUs, IUIABJICHHE, KPUCTaUIN3aLUs
(oTBepreBaHUE), KHUIIEHUE, Teronepeaaya (TEIIONPOBOJHOCTb, KOHBEKIUS, H3IyYEHHE);
NIEKTpU3aLdg  TeJ, B3aUMOACUCTBHE 3apsA0OB, ACUCTBUS JJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJEWCTBUE MAarHUTOB, JICHCTBHE MAarHUTHOTO IOJIA Ha NPOBOAHHUK C TOKOM,
AJIEKTPOMAarHuTHas MHIYKIUS) 110 ONUCAHUIO UX XapaKTEpHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3NUECKOE SIBICHUE;



—pacno3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3MUECKHUX SIBICHHM B OKpYKAIOLUIEM MHpE, B TOM
yriciie GU3MUYECKUE SBICHUS B MPU- POJE: MOBEPXHOCTHOE HATSDKCHUE W KalWJUIIPHBIC SBICHUS B
pUpoJie, KpUCTaIbl B mpupoje, uznydenne ColiHIa, 3amMep3aHue BOAOEMOB, MOpCKUE OpH3bI,
o0Opa3oBaHUe POCHI, TyMaHa, HHES, CHEra; 3JEKTPUYECKUE SBICHHUS B aTMocdepe, NEKTPHUECTBO
JKUBBIX OPraHM3MOB; MarHUTHOE Moje 3emiu, Apeid MoJo- COB, POJb MAarHUTHOTO MOJIA JUIS
JKU3HU Ha 3eMile, MOJIIPHOE CHUSHHUE; IIPU 3TOM IE€PEBOJIUTH IPAKTHUYECKYIO 3a/ady B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbBIE CBOWCTBA/TIPU3HAKH (PU3MUECKUX SIBJICHUI;

—OIMUCHIBATh U3yYCHHBIC CBOMCTBA TE M (PU3NICCKUE SIBICHUS, UCTIONB3YS (PU3MUECKUE BETHUNHBI
(TeMriepatrypa, BHYTPEHHSSI SHEPrus, KOJUYECTBO TEIUIOTHI, yielbHas TEIIOEMKOCTh BEIIECTBa,
yIleNbHas TEIJIoTa IJIaBJICHUS, yIelbHas TEeIyIoTa mapooOpa3oBaHus, yeiIbHAas TEIIOTa CTOPAHHS
TOIUIMBA, KOY(PPHUIMEHT MOJE3HOr0 JEHUCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENIbHAsl BIAXXHOCTh
BO3/1yXa, OJJIEKTPUYECKUI 3apsja, CHJa TOKA, JJIEKTPUYECKOE HAINPSIKEHUE, CONPOTUBIICHHE
MIPOBOJHMKA, YAEIbHOE COMPOTHBICHHE BELIECTBAa, paboTa M MOIIHOCTh 3JIEKTPHYECKOIO TOKA);
[IPH OMHMCAHUU MPABUIBHO TPAKTOBATH (PU3MUECKHI CMBICT UCIOJIB3YEMBIX BEIMYMH, 0003HAYCHUS
U eIUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (DOPMYIbI, CBS3BIBAIOIIME JAHHYI (PU3NYECKYIO
BCJIMYMHY C JPYTUMHU BEIUYUHAMHU, CTPOUTH TpadUKH H3YyYCHHBIX 3aBHCUMOCTEH (PU3NUCCKUX
BEJIMYUH;

—XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3MYECKUE SBICHUS M TIPOILECCHI, HCIONB3Yysd OCHOBHBIC
MOJIOKEHUS MOJICKYISPHO-KHHETUYECKOW TEOPUM CTPOEHUS BEIECTBA, MPUHLHUIT CYNEePHO3UIIUU
no- Jiek (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsna, 3akoH Oma I ydacTka IIerH,
3akoH [[xoyns—oJleHna, 3ak0oH COXpaHEHUS SHEPTUU; MIPH 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIlMCBIBATh €r0 MaTEMaTUUECKOE BBIPAKEHHUE;

—OO0BICHATh (PU3UYECKHE IMPOILIECCHl U CBOMCTBA Tel, B TOM YWCIE€ MU B KOHTEKCTE CHUTYaluil
MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUUYUHHO-CIIC/ICTBEHHBIE CBS3H, CTPOUTH
0o0BsicHeHHEe M3 |—2 JNOTrMYecKUX IIaroB ¢ OMOpoid Ha 1—2 H3y4eHHBIX CBOMCTBA (PUINYECKUX
ABJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

—peniath pacuéTHbIe 3a/a4dl B 2—3 JEWCTBUS, MCHONB3YS 3aKOHBI U (DOPMYIIBI, CBSI3BIBAIOIIME
¢u3nyecKkne BENMYMHBI: HAa OCHOBE aHalIM3a YCJIOBMS 3a/add 3alUChIBATh KpPAaTKOE YCJIOBHE,
BBISIBJISITH HEJOCTATOK JIAaHHBIX JJsl peIIeHHs] 3a/adyd, BbIOMpaTh 3aKOHBI U (OPMYIIHI,
HeoOXoauMble sl €€ pelleHus, NMPOBOAUTh pacu€Thl M CPAaBHUBATH IIOJYyYEHHOE 3HAYCHHE
bu3nYeCKOil BEMUYMHBI C U3BECTHBIMU JTAHHBIMU;

—pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOYKHO PEHIMTh IPU MOMOIIM (U3HUECKUX METOJOB;
UCIIONIb3Ysl OINHUCAHME HCCIENOBaHUsS, BBIIEIATH MPOBEPSIEMOE MPEANOI0KEHUE, OLEHUBAThH
MPaBUIILHOCTH MOPSIIKA MPOBEJACHUS NCCIEAOBAHMS, 1€TIaTh BHIBOJIBI;

—TIPOBOJIUTH OMBITHl MO HAOMIOACHUIO (PU3NYECKUX SBICHUN WM (PU3MYECKHX CBOICTB Tem
(KanwIIsipHbIE SBJICHUS, 3aBUCUMOCTD JIaBJIEHUS BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl; CKOPOCTH
mpolecca OCTHIBaHUS/HArpEeBaHUsA TPU U3IYYEHHUH OT I[BEeTa M3JIyYarollei/morIomaroie
MOBEPXHOCTHU; CKOPOCTh UCIAPEHUS BOJBI OT TEMIEPATyphl )KUIKOCTH U IJIOLIAAN €€ TOBEPXHOCTH;
DIIEKTpU3ALAA Tel U B3aUMOJACHCTBHE DIEKTPUUYECKHX 3aps/iOB; B3aUMOJIEHCTBHE IMOCTOSHHBIX
MarHWTOB, BU3YaJIM3AIlMsl MATHUTHBIX TIOJICH TTOCTOSTHHBIX MAarHUTOB; JCWCTBUS MAarHUTHOTO ITOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBa 3JEKTPOMArHWTa, CBOMCTBA AJIEKTPOJBHUTATENsSI MOCTOSHHOTO
TOKa): (pOopMyIHpOBaTh MPOBEpPsSEMbIE MPENINOJIIOKEHNS, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000py/I0BaHUsI; OMICHIBATH X0 ONBITA M OPMYITUPOBATEH BHIBOIBI;

—BBITIOJHATH NPSIMBIE U3MEPEHUS TEMIIEPATYPhI, OTHOCUTEIHFHON BIAKHOCTH BO3/yXa, CHUJIBI TOKA,
HANPSDKEHUS C HWCIOJB30BaHHWEM AaHAJOTOBBIX IMPHUOOPOB M JATYUKOB (U3MUECKUX BEITUYHH;
CPaBHMBATh PE3YJIbTAaThl U3MEPEHUH C YUETOM 33JaHHON aOCONIOTHON MOTPELTHOCTH;

—TIPOBOJIUTh HCCJIENOBAHUE 3aBUCHUMOCTH OJHOM (PU3MYECKOW BENMWYMHBI OT JPYrod ¢
WCITOJIb30BAaHUEM TIPSIMBIX M3MEPEHUH (3aBUCUMOCTH COMPOTUBJICHHS TTPOBOJHUKA OT €ro JIJIUHBI,
IJIOLIAIM MOMEPEYHOr0 CEYEHUsI U YAEIbHOTO COMPOTHUBIICHHS BEIIECTBA MPOBOJAHUKA; CUJIbI TOKA,
UAYIIET0 Yepe3 MPOBOJHUK, OT HAIPSDKEHUS Ha MPOBOJHUKE; HCCIIeI0BaHUE MOCIEA0BATEIHHOIO U
MapauIeTbHOTO COSUHEHUI MPOBOJHUKOB): IIAHUPOBATH MCCIEIOBaHHE, COOMPATh YCTAHOBKY U
BBITMOJHATh U3MEPEHHUsI, Clelys NMPeIIOKEHHOMY IUIaHy, (PUKCHUpOBATH Pe3yJbTaThl MOTy4YEHHOM
3aBUCHMOCTH B BUJI€ TAOJIUIL ¥ TPAUKOB, IEIATh BBIBOJIBI IO PE3YJIbTaTaM UCCIICOBAHHUS,
—TIPOBOJIUTh KOCBEHHBIE M3MEpEeHUsI (PU3MUECKUX BENMYUH (yAeTbHas TEIIOEMKOCTh BEILIECTBa,
COTPOTHBIICHUE MPOBOJHUKA, pabOTa W MOUIHOCTH JIEKTPUYECKOTO TOKA): TUIAHUPOBATH



U3MEepeHHs, coOUpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAys NpPEIOKEHHOW HHCTPYKIUH, U
BBIUMCIISTH 3HAUCHUE BETMUUHBI,

—Cco0II01aTh TIpaBUjIa TEXHUKHU 0€30MMaCHOCTH TP paboTe ¢ 1abopaTOpHBIM 000PYI0BAHUEM;
—XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HM3YYCHHBIX MPHOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpO Ha MX ONMHUCAHUS (B TOM YHCIIE: CHCTeMa OTOIUIEHUS IOMOB, TUTPOMETp, MapoBas TypOuHa,
amIepMeTp, BOJBTMETpP, CUYETUMK DICKTPUYECKOH HHEPIUH, DIEKTPOOCBETHTEIbHBIC MPUOOPHI,
HarpeBaTeJIbHbBIE JIEKTPOIPUOOPHI (IPUMEPDI), INEKTPUUECKUE TPETOXPAHUTEIH; dIEKTPOMArHUT,
AIIEKTPOABHUraTeNb MOCTOSHHOTO TOKA), UCIIOIb3Ys 3HAHUS O

CBOMCTBaX (PM3NYECKUX SIBICHUHA U HEOOXOAUMBbIE (PU3NIECKHE 3aKOHOMEPHOCTH;

—pacro3HaBaTh IPOCTbIE TEXHUYECKHWE YCTPOWCTBA U HM3MEpHUTENbHBIC MPHOOPHI MO CXeMaM M
CXEMaTUYHBIM PUCYHKaM (KUAKOCTHBIM TEPMOMETpP, TEPMOC, IICUXPOMETp, TUTPOMETP, JABUTATENb
BHYTPEHHEI'O CTOpaHMsl, AJIEKTPOCKOI, PEOCTaT); COCTABIATH CXEMBI JJEKTPUYECKHX IIeTed C
MOCJIeI0BATEIbHBIM U MapalIeIbHBIM COEIMHEHUEM 3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAUECHUS
AIIEMEHTOB SJICKTPUYECKUX IICTICH;

—TPUBOANTH MPUMEPHI/HAXOIUTh HH(MOPMALIMIO O MpPUMEpax MPAKTUYECKOTO HCIOIb30BaHUS
¢u3nUecKuX 3HAHWK B MOBCETHEBHOW KXHU3HH IS 0OecredeHus: Oe30MacHOCTH MPU OOpPAIICHUH C
npubopaMd ¥ TEXHHUYECKHMMH YCTPOWCTBAMH, COXPAHEHHUS 3[0POBbS M COOJIOJEHHUS HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPY>KaIOLIeH Cpee;

—OCYILIECTBIIATh MOUCK MH(OpManmu (U3MUECKOTO cojaepkaHus B cetu HTepHeT, Ha OCHOBe
UMEIOIINXCS 3HAHUH U MyTEM CPaBHEHUS JOTOJHUTEIBHBIX HCTOYHUKOB BBIIEIATH MHPOPMALHIO,
KOTOpasi SIBJSETCS MPOTUBOPEUNBOI HIIM MOKET ObITh HEIOCTOBEPHOM;

—WCHONB30BaTh MPH BBIIOJHEHHH YYE€OHBIX 33JaHUN HAYYHO-TIONYJSIPHYIO  JIUTEPATypy
(bu3UYECKOT0 CoNlepKaHus, CIIPaBOYHbIE MaTepUAIIb, pecypchbl ceTi VHTepHeT; BlajeTh npuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HH(POPMAIIMY U3 OAHOIN 3HAKOBOW CHCTEMBI B IPYTYIO;
—Co03/1aBaTh COOCTBEHHBIE MMUCbMEHHBIE U KPAaTKUE YCTHBIE COOOIIeHHsI, 00001as nH(HOPMALIUIO U3
HECKOJIbKUX HMCTOYHUKOB (DU3UYECKOTO COJEP)KAaHHsI, B TOM YHCIIE ITyOJMYHO TIPEACTABIATH
pe3yabTaThI MPOEKTHOW MIJIM UCCIIEIOBATEIBCKON ACATEIBHOCTH; IPU TOM T'PAMOTHO HCIIOJIb30BATh
M3YYEHHBII MOHATHITHBIN anmapaT Kypca QU3UKH, COMTPOBOXKAATH BBHICTYIUICHHUE MTPE3EHTAINEH;
—TIpH BBIMOJIHEHHH y4YeOHBIX MPOEKTOB W MCCIENOBAHUHN (DU3MUYECKHX TMPOLECCOB PACTIPEACTISATH
00s13aHHOCTH B TpPYIMIE B COOTBETCTBUU C MOCTABIECHHBIMU 3aJauaMU, CIEAUTH 33 BBHIMOJIHEHUEM
TUTaHa JICWCTBUH W KOPPEKTHUPOBATh €ro, aJeKBaTHO OICHWBATh COOCTBEHHBIH BKIAJ B
JESTENIbHOCTh TPYIIBI; BHICTPAUBATh KOMMYHUKATUBHOE B3aWMOJICUCTBUE, MPOSIBISISI TOTOBHOCTD
paspemiath KOH(IUKTHI

PA3JIEJI 2. Coaep:xxanue y4eOHOI0 mpeaMera

Pasnen 6. TemnoBble ABIECHUS

OCHOBHBIE TIOJOKEHUSI MOJICKYJIIPHO-KMHETUYECKOW TEOpUU CTpOeHus BemiecTBa Macca wu
pa3Mepbl aToMOB M MoJieKydl  OnbITbl, MOATBEP)KIAIOIMIME  OCHOBHBIE  TOJIOKEHUS
MOJICKYJIIPHO-KHHETUUECKON TEOPHH

Mopenu TBEpPAOTO, KHUAKOTO U Ta3000pa3HOTO COCTOSHUM BemecTBa Kpucramimueckue u
amopdusie Tena OOBSICHEHHE CBOWCTB Ta30B, KUJIKOCTEH W TBEPIBIX TEI HA OCHOBE TOJIOKEHUH
MOJIEKYJIIPHO-KMHETUYECKOW Teopun (CmauMBaHME U KanWULSIpHbIE sABJIEHUS  TeruioBoe
pacIIMpeHHe U CKATHE

Temnepatypa CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO ABUKEHUS YaCTHI]

Buytpennsisa sneprus CrocoObl M3MEHEHUs BHYTPEHHEW 3HEpTUu: Terionepenada U COBEpIICHHE
paboTsl Bussl Teronepenaun: TeIIONPOBOIHOCT, KOHBEKIIUS, H3ITYICHHE

KonugectBo TemmoTel YaenpHas TEIUIOEMKOCTh BEIIeCTBA TeTI0O0OMEH M TEIUIOBOE PaBHOBECHE
YpaBHeHue TerioBoro Oananca [lnapneHue u oTBepAeBaHNE KPUCTAUTHYESCKUX BEIIECTB Y AeTbHAs
TeruioTa iasnenus [lapoobpazosanue u konneHcanus Ucnapenne (MC) Kunenue Y nenbHas
TEIUI0Ta Mapoo0pa3oBaHus 3aBUCUMOCTh TEMIEPATypPhl KUIIEHHUS OT aTMOC(HEPHOTO AaBICHUS
Brnaxnocts Bo3myxa

DHeprusi ToIMBa Y IeibHas TEIIOTa CropaHus

[Tpunnumner padoter TeroBbix aurareneid KIIJ TemmoBoro mpurarens TersioBble ABUTATENN U
3amuTa okpysxkatoueit cpeast (MC)



3aK0oH COXpaHEHUs U IPEBPAILICHUs] SHEPTHH B TEIUIOBHIX mporeccax (MC)

JeMoHCcTpanuu

1 HabGmroenue 6pOyHOBCKOTO JIBHYKEHUS

2 Habmonenue muddysun

3 HaGmroneHue siBJICHU CMauyMBaHUS M KalTWJUISIPHBIX SIBJICHUIT

4 HabmiozeHre TeraoBOro pacuIupeHust Tel

5 U3meHeHue gaBiieHus ra3a npyu U3MEHEHUU 00bEMa U HarpEeBaHUU WIIH OXJIKICHUH

6 [IpaBuia u3MepeHus: TeMIepaTypsl

7 Buasl Teruionepenaun

8 OxJaxJieHre Mpu COBEPUICHUN pabOThI

9 HarpeBaHue nipu COBEpPIICHUH paOOTHI BHEITHUMH CHIIAMHU

10 CpaBHeHue TEIIOEMKOCTEH pa3IMUHbIX BEUIECTB

11 HaOmronenue kuneuus

12 HaGnroaeHue mocTosiHCTBA TEMIIEpaTyphl MIPH MJIaBICHUN

13 Mozenu TEeIIoBhIX IBUTATEIEH

JlaboparopHbie pabOTHI U OIBITHI

1 OnbIThl IO OOHAPYXKEHUIO ACUCTBUSI CUIT MOJICKYISPHOTO MPUTSKEHUS

2 OnBITH IO BRIPALIMBAHHUIO KPUCTAIUIOB MMOBAPEHHOMN COJIM MIIM caxapa

3 OnbITHI IO HAOIIOICHUIO TEIJIOBOTO PACIIUPEHHS Ta30B, )KUIKOCTEH U TBEPABIX TE

4 OnpeneneHue AaBlICHUS BO3yXa B Oa/sIOHE IIMpUIla

5 OmbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH JIaBJICHHS BO3yXa OT €ro o0bEMa U HarpeBaHUs WIH
OXJIAXKICHUS

6 IIpoBepka rumnoTe3sl TMHEHHON 3aBUCUMOCTHU JJIMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPHUIECKON
TpyOKe OT TeMIIepaTyphl

7 HaOmroneHne M3MEHEHHs] BHYTPEHHEHW SHEpPruu Teja B pe3yjbTaTe TeIonepeaayd u paboThl
BHEILIHUX CHJI

8 HccnenoBanue sBIeHUs TEMIOOOMEHA MPU CMELIUBAHUU XOJIOJAHOM U Topsiueld BOJbI

9 Omnpenenenne KOITUYECTBA TEIIIOTHI, MOJYYEHHOTO BOJOW MPU TEINIOOOMEHE C HATrPEeThIM
METaJUTMYECKUM IMIHHAPOM

10 Onpenenenue yaenbHON TEIOEMKOCTH BEIIECTBA

11 WccnenoBanue mporiecca UCIapeHUst

12 Onpeznenenre OTHOCUTENBHON BIIaKHOCTH BO3AyXa

13 Onpenenenue ynenbHON TEIIOTHI IUIABJICHUS JIbJIA

Pasnen 7. DnekTpuyeckue U MarHUTHBIE SIBJICHUS

Onektpuzanus Ten [[Ba pona 3yeKTpHUecKuX 3apsioB B3auMopeicTBuEe 3apsHKEHHBIX Tel 3aKOH
Kynona (3aBHCHMOCTh CHIIBI B3aMMOJCHCTBHS 3apsOKEHHBIX TeNl OT BEIUYHHBI 3apsioB U
pPacCTOSIHUSA MEXY TeJIaMH )

Onektpuueckoe mnone Hanpspk€HHOCTh  anekTpuueckoro mnois [lpuHumn — cynepno3uiuu
AIIEKTPUYECKUX ToJIel (Ha KaueCTBEHHOM YPOBHE)

Hocurenn nsnexkTpuueckux 3apsaoB OJEMEHTapHbIN dieKkTpudeckuil 3apsg CTpoeHue artoma
[IpoBOIHUKY U AUAIEKTPUKHU 3aKOH COXPAHEHUS SJIEKTPUUECKOrO 3apsiia

DNIEeKTPUUECKH TOK YCIIOBHS CYIIECTBOBAHHUS JJICKTPHUECKOTO TOKAa VICTOYHHMKH TMOCTOSTHHOTO
ToKa J[eHCTBUS 2IMEKTPUUECKOTrO TOKa (TEIIOBOE, XUMUUYECKOE, MAarHUTHOE) DJIEKTPUUECKUN TOK B
KHUIKOCTSIX M razax

OnekTtpuueckass nenb Cuna Toka DiekTpuueckoe HampspkeHue ConpoTHUBIEHHE MPOBOJHMKA
VYneneHoe conporuBieHue BemiecTBa 3akoH Owma s ywyacTtka uenu I[locinepgoBarenbHOe H
napajuieJIbHOE COEJUHEHNE TPOBOTHUKOB

PabGora n MoOImHOCTH anekTpuyeckoro Toka 3akoH Jxoyns— JleHna OnexTpuueckue LENU U
NOTPEOUTENH dIEKTPUUECKOM dHeprun B 06Ty KOpoTKOE 3aMbIKaHHe

[TocrosiHHbIE MarHUTHI B3auMoaelcTBuE MOCTOSSHHBIX MarHUTOB MarnutHoe mosne MarautHoe
noie 3eMiIM M €ro 3HadyeHwe s Ku3HM Ha 3emie Oneit Opcrena MarnutHoe 1ole
AIEKTPUYECKOro Toka [IprMeHeHue 3eKTpoMarHuToB B TexHHUKE JlelicTBHe MarHUTHOIO IOl Ha
MPOBOJIHUK C TOKOM DJIEKTPOABUTATENb MOCTOSSHHOTO ToKa Vcnosib30BaHuE AJIEKTpOABUTaTENCH B
TEXHUYECKHUX YCTPOMCTBAX M Ha TPAHCIIOPTE



Onbitel Dapanes SABneHue sneKTpoMarHUTHONM uMHAYKIMU [lpaBmiio JleHna OnekTporeHeparop
CriocoOb! MoTy4eHHs EKTPUYECKON SHEPTrUH DICKTPOCTAHIIMKA Ha BO30OHOBIISIEMbBIX HCTOUHUKAX
SHEPrUuu

JeMoHCcTpanyuu

1 DnexTpusanus Ten

2 JIBa poja 3JIEKTPHUYECKUX 3apsiIOB M B3aUMOJICHCTBHE 3apsKEHHBIX Tell

3 YCTpoHCTBO M IEHCTBHUE JIEKTPOCKOIIA

4 DneKkTpocTaTnyecKkass UHIyKIUs

5 3aKOH COXpaHEHUs JIEKTPUUECKUX 3apsii0B

6 [IpOBOJHHUKY U AUIIEKTPUKH

7 MonenupoBaHUE CUIIOBBIX JIMHUI 3JIEKTPUUECKOTO MO

8 VlcTOYHUKH TTOCTOSTHHOTO TOKA

9 JleiicTBUSI DJIEKTPUUYECKOTO TOKA

10 DnekTpUUeCKHil TOK B )KUJIKOCTH

11 I'a3oBBIii pa3psn

12 V3mepeHune cuitbl TOKa aMIIEpMETPOM

13 U3mepeHune 3IeKTpUIECKOro HapsHKEHUS BOJIBTMETPOM

14 PeocTaT u Mara3uH CONPOTUBICHUI

15 B3aumoeiicTBiE MOCTOSIHHBIX MATHUTOB

16 MogenupoBaHue HEBO3MOKHOCTH pa3/IeJIeHUs MOI0COB MaruHuTa

17 MopaenupoBaHie MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB

18 OmnwiT Dpcrena

19 MarnuTHOE 10JIe TOKa DIIEKTPOMarHuT

20 JleticTBME MarHUTHOTO MOJISI HA TPOBOJHHUK C TOKOM

21 DnexTpoABHUraTesh MOCTOSIHHOTO TOKA

22 HWccnenoBaHue SBICHUS JIEKTPOMArHUTHOW HHAYKIIUU.

23 OnbiTel Dapajes

24 3aBHCUMOCTH HAMpaBICHUS HHIYKIIMOHHOTO TOKA OT YCIOBUN €ro BOZHUKHOBEHUS

25 DJeKTporeHepaTop MOCTOSTHHOTO TOKA

JlaboparopHbie pabOTHI U OTBITHI

1 OnbITHI IO HAOIOACHUIO DIIEKTPU3ALNH TEJT HHAYKIIUEH U TIPU CONPUKOCHOBEHUH

2 UccnenoBanue 1EHCTBUS 3JEKTPUUYECKOTO MOJIS HA MPOBOAHUKU U JTUDIIEKTPUKU

3 Coopka u rmpoBepka pabOThI MIEKTPUICCKON I[EMTH ITOCTOSTHHOTO TOKA

4 VI3MepeHue U peryIupoBaHue CUIIb TOKA

5 M3amepeHue 1 peryinmpoBaHue HAPSHKEHHS

6 VccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO Yepe3 Pe3UCTOp, OT COMPOTUBIIEHUS Pe3UCTOPa
Y HaIIPSDKEHUS Ha PE3UCTOPE

7 OnBITHL, AEMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPUUYECKOTO CO- IPOTUBIICHUS TPOBOJHUKA OT €ro
JUTMHBI, TUTOIIA/IA TIONIEPEYHOTO CEYCHUS U MaTepuaa

8 IlIpoBepka mpaBuia CIOXESHHs HAMPSHKEHUI TPU MOCIET0BATEILHOM COSTUHEHUH ABYX
PE3UCTOPOB

9 [IpoBepka mpaBwIIa AJis CUIIBI TOKA MPH MapaLIeTbHOM COSTUHEHUH PE3UCTOPOB

10 Onpenenenre pabOTHI ANMEKTPHUUECKOTO TOKA, UAYILETO Yepe3 PE3UCTOP

11 OnpeneneHrie MOIUTHOCTH JIEKTPHUUECKOTO TOKA, BBIACISEMON Ha pEe3UCTOpe

12 UccrnenoBanue 3aBUCUMOCTH CHITBI TOKA, HIIYIIIETO Yepe3 JIaM- ITOYKY, OT HaIllpsDKEHHs Ha Hel
13 Onpenenenue KI1/] narpeBarens

14 VccrnenoBanre MarHUTHOTO B3aUMOJICHCTBUS IIOCTOSTHHBIX MAarHUTOB

15 M3yueHne MarHuTHOTO TOJIS TOCTOSIHHBIX MarHUTOB MPHU UX 0OBEAMHEHUU U pa3/IeJICHUH

16 UccrnenoBanue AeWCTBUS SIIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY

17 OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS KATYIIKH C TOKOM M MarHuTa
OT CHJIBI TOKA W HAIIPABJICHHSI TOKA B KATYIIKE

18 U3yuenue neiicTBUS MarHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM

19 KoncTpynpoBaHue U N3y4eHHE padOTHI DJICKTPOIBUTATES

20 N3mepenue KI1J] anexTponBUrarenbHOi yCTaHOBKU



21 OmbITHI MO UCCIEIOBAHUIO SBJICHHS JIEKTPOMAarHUTHOM WHAYKIIMH: MCCIICIOBAHUE W3MEHEHUN
3HAUEHUS U HAMIPABJICHUS WHIYKIIMOHHOTO TOKa

PA3JEJI 3. TemaTuuyeckoe NJIAHUPOBAHHE C YKA3aHHEM KOJMY€CTBA YaCOB, 0TBOAUMBIX
Ha OCBOEHHUE KaK10H TeMbl
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8 TenoBble ABJIeHUA 28 3
JeKTpUYeCcKHe U MarHUTHbIE SIBJIEHUS 37 3 2
[ToBTOpEHME 2
UTOoro 68 6 4




TEMATHYECKOE IVIAHUPOBAHHUE 8 K/TACC

Ne Hcnoab3oBa
yYpoOKa Tema ypoka Koanu | Hue
IUIaH eCTBO | o0opyaoBaH
/Tema yacoB | us «Touka
pocTa
TenioBble ABJI€EHUA
1 OcHOBHbIE  TIOJOXKEHHUS  MOJICKYJSIPHO-KHUHETHYECKOH  TEOPHH
CTPOCHHSI BEIIECTBA 1
2 Macca 1 pa3Mepbl aTOMOB U MOJIEKYIT 1
3 OnbITHI, MOJITBEP K IA0LIME OCHOBHbIE HOJIO’KEHUS
MOJIEKYJISIPHO-KUHETHYECKON TEOPUU 1
4 Mopenu TBEPAOTO, KHUIKOTO U Ta3000pa3HOTO COCTOSTHHN
BEIIECTBA 1
5 Kpucrammmaeckue u amopdHbie TBEpABIC TEIA 1
6 OObscHEHNE CBOWCTB Ia30B, XHUAKOCTEH U TBEPABIX TEJI HA OCHOBE
IIOJIOKEHUM MOJIEKYJISIPHO-KUHETUYECKON TEOPUH 1
7 CmauuBaHMe U KanWUIIpHbIE siBJIeHUs TemioBoe paclMpeHue u
cKaThe 1
8 Temnepatypa CBs3b TEMIEPATYpPhl CO CKOPOCTHIO TEINIOBOTO JaTunk
JIBKCHUS YaCTHI] 1 TEMIEPaTyphl
9 Buytpennss sHeprust. CriocoObl M3MEHEHUs! BHYTPEHHEH SHEPTHH:
TETUIonepeiaya U COBEPIICHUE PadOTHI 1
10 Busipl Temonepenaun: TEMIONPOBOAHOCTb, KOHBEKIINS, U3TyYEHUE 1
11 KonuuecTBo TennoTsl 1
12 VY nenpHast TEMI0EMKOCTD BEIIECTBA 1
13 TemnooOMeH u TEMIOBOE paBHOBECHE Y PaBHEHHE TETJIOBOTO 1
OanaHca 1
14 JlabopaTopuas padora Nel " MccnenoBanue siBneHus
TeTI000MeHa MPU CMEUINBAHUY XOJIOAHON U Topsiueid BObI
1
15 JlaGopaTopHas pabora Ne2 Omnpezenenue (M3MepeHHe) KOIMIECTBa
TEIUIOTHI, OJTy4EHHOTOBOJION MPH TETII000OMEHE C HAarPEThIM
METATMYECKUM [IUITUHAPOM 1
16 DOHeprus TOIIMBa Y IeJIbHAs TEIUIOTa CrOpaHus 1
17 [Mpuniumner paboTs! TemnoBeix apurateneit KI1J[ temnoBoro qsurarens 1
18 TennoBsie ABUTATENHN U 3aIUTa OKPYXKAIOIIEH cpe/pl. 3aKOH COXpaHEHHS
U TIPEBPAICHUS SJHEPTUHU B MEXaHMUECKUX M TEIIOBBIX MPOIIeccax 1
19 KonTpoabnas padora Ne 1 «Pacuer konmuecTBa TEMIOTH» 1
20 [InaBneHue U OTBEpICBaHUE KPUCTAINIECKHUX BEIIECTB 1
21 V aenpHas TEIUIoTa IUIaBICHUS 1
22 Pemenne 3amau  mo Teme "[lmaBieHme W OTBEpEBaHHE
KpUCTAJUIMYECKUX Ten" 1
23 [TapooOpa3oBanue ¥ KOHACHCALMS 1
24 Ucnapenune Kunenne Y aenbHast TeraoTa napooopa3oBaHus. 1
25 Pemenne 3amau mo Tteme "IlapooOpaszoBanme u KoHaeHcamus' | 1




3aBHCHMOCTbh TEMIIEPATYPbI KUMEHUSAOT aTMOC(HEPHOTO JTaBICHUSL

26 BnaxxnocTs Bo31yXA. 1
27 JlaGopaTopHas padora Ne3 "M3MepeHune BIaXHOCTH BO3ayXa 1
28 Kontpoabnasi pabora Ne 2 mo Teme "V3MeHeHHE arperaTHbBIX
COCTOSIHUH BelecTBa" 1
JleKTpUYeCcKHe U MarHUTHbIe SABJIeHUs
29 Onekrpuzaiys Tel. [IBa posa 3MeKTpUISCKUX 3apsI0B 1
30 BzaumopeiicTBue 3apspkeHHBIX Ten. 3akoH Kyiona 1
31 Onextpuyeckoe none [IpuHuun cynepno3uuuy 3eKTpUUECcKUX Noei 1
32 Hocurenu snekTpudeckux 3apsiioB. DIEMEHTAPHBIA AJIEKTPUUECKUN
3apsn 1
33 Crpoenue atoma 1
34 [TpoBOHUKY U JUANEKTPUKU 1
35 3aKOH COXpaHEHHUS AIEKTPUIECKOro3apsia 1
36 JlaTauk cuibl
DIIEKTPUYCCKUI TOK. Y CIIOBHS CYIIECTBOBAHHUS DIICKTPUIECKOTO TOKA 1 TOKa
37 Hcrounnkn NOCTOSHHOrO TOKAa. JIEMCTBUS 3JIEKTPUYECKOrO TOKa
(TernnoBoe, XUMUYECKOE, MAarHUTHOE) 1
38 DIIEKTPUUYESCKUITOK B )KUAKOCTIX M Ta3ax
1
39 OnexTprdeckas nenb. Cuia Toka 1
40 JlabopaTopuasi padora Ne 4 "COopka OdJICKTPHUYECKON IeNH H
M3MEpEHUE CUITBI TOKA B €€ pa3InYHbIX yyacTkax" 1
41 JlaTunk
DNeKTpUUECcKOe HaIpsHKEHHUE. 1 HaANPSDKEHUS
42 JlaGoparopuasi padora NeS "l3zmepeHue HanpsiKEeHUsI HAa pa3IMYHBIX
y4JacTKax dJIEKTpUUEcKoi nenun" 1
43
ConpoTHBiIeHHE TPOBOIHUKA 1
44 VY enbHOe COMPOTUBIICHHE BEIIECTBA 1
45 3akoH OMa a1 ydyacTka uenu 1
46 [TocienoBaTenbHOE W MApaUIENbHOE COEAMHEHHUETIPOBOTHUKOB 1
47 Pemenne 3amay ¢ ucnonp3oBaHueM 3akoHa Oma u dopmyn pacuéra
JNIEKTPUYECKOTO  COMPOTUBIICHUS TPH  TOCIENOBATeIb HOM U
napaJuIeIbHOM COSTMHEHUH TIPOBOTHUKOB 1
48 KounTpoabHas padora no teme Ne 3: «DNEKTPUUECKHIA TOK» 1
49 PaboTa 1 MOLTHOCTH 3JEKTPUUECKOTO TOKa 1
50 JlaGopaTopnas padora Ne 6 «3mepeHne MomHOCTH U pabOThI TOKA
B PE3UCTOPEN 1
51 3akoH J[xoyns-Jlenna 1
52 DNEeKTPONPOBOAKA ¥ MOTPEOUTENH IIEKTPUUECKOI SHEPTUU B OBITY. 1
53 KopoTkoe 3ambIkaHme 1
54 Pemenwue 3anau ¢ ucnonp3zoBanuem 3akoHa [xoyns-Jlenia 1
55 Koutrpoabnas pa6ora Ned mo Tteme "PabGora u MOIIHOCTH
NEKTPUYECKOTO TOKa" 1
56 [ToctostHHbIe MarHUTHl B3anMoieiicTBHE MOCTOSHHBIX MATHUTOB 1
57 JlaTunk
MarHUTHOTO
MaruuTHOE T0JIe 1 oJIst
58 MarnutHoe mosie 3eMIUK €ro POoJib AJs KU3HH Ha 3emiie 1
59 OneIT OpcTena MarHuTHoOE 1oJIe 3JIEKTPUUECKOT0 TOKa 1
60 [IpuMeHeHre >MEeKTPOMArHUTOB B TeXHHUKE J[eCTBME MAarHUTHOTO MOJIS
Ha MPOBOJHUK C TOKOM 1




61

DJEeKTpOIBUTATENb MOCTOSTHHOTO TOKa Kcronb30Banue

AIIEKTPOJBUTATENCH B TEXHUIECKUX YCTPOMCTBAX M Ha TPAHCIIOPTE 1
62 OnbiTel @apases. SIBaeHNUE IEKTPOMArHUTHON UHIYKIIUH 1
63 [TpaBumno Jlenma 1
64 OnekrporeHepatop CrocoOBIMOTYYECHUS dCKTPHUECKON YHEPTUH 1
65 DNeKTPOCTaHIMH HA BO30OHOBIISIEMBIX HCTOYHHKAX SHEPTHU 1
66 HroroBas nuarHoctudeckast pabora
67 [ToBTOpenue tembl «TennoBble sIBICHUS»
68 [ToBTOpEHME TEMBI « DJTEKTPUUESCKUE U MATHUTHBIC SBICHHUSI

Ilepeuens yueOHO-MeTOAUYECKOTO 00ecTIedeHU s
Juis1 yunrens:
1. A.B. Ileppimkun «Pusnka, § knace»: yueOHHK A 001eo0pa3oBaTeNbHbIX yupexaeHuii. — M.: [Ipoda,
2012 — 2014. Homep yuebnuka B @enepanbHOM nepedne yueOHukos 1.2.4.1.6.2
2. Meroauueckoe mocobue. 8 kimacc ( aBropsl E.M. I'yrauk, E.M. PribakoBa, E.B. mraponuna ).
3. Mapon A.E., Mapon E.A. ®usuka. 8 xnacc: Jugakruueckue mMatepraibl Y 4eOHO-METOIUIECKOE
nocobue. — M.: [Ipoda,2011
Juist o0y4arommxcs:
1. A.B.Ilepeimkun «®@usnka, 8§ kmace»: yaeOHUK JUIsl 0011e00pa3oBaTeNIbHBIX yupexkaeHuii. — M.: JIpoda,
2012 — 2014. Homep yuebnuka B denepansHom nepeune yueobnukos 1.2.4.1.6.2
HNHuTepHeT-pecypcsl

1. http://standart.edu.ru/ ®enepanbHbIi rocy1apcTBEHHBINH 00pa30BaTEIbHBINA CTAHAAPT
ocHoBHOM mKOJIBI (PI'OC)

2. http://school-collection.edu.ru Enunast kosekius nudpoBbix 00pa3oBaTeIbHBIX
pecypcoB

3. http://fcior.edu.ru denepanbHbIi EHTP HHPOPMAITHOHHO-00Pa30BaTEIBEHBIX PECYPCOB

4. http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Physics - deaepaibHbie TECTHI 1O
MexaHHKe. TecThl o KWHEeMaTHKe, TUHAMHUKE U CTaTHKE.

5. http://www.cacedu.unibel.by/partner/bspu/ - AxtuBHas pu3mka: mporpaMmMHOe
obecrnieueHne T NOAJICPKKH N3YyYSHHUS IIKOJIBHOTO Kypca (hU3HKH.

6. http://www.edu.delfa.net/ - Yuurento pusukn.

7. http://physics.nad.ru/ - AuuMarmu Gu3HYecKuX MpoueccoB. TpexMepHble aHUMALUH 1
BU3YaIH3alUH 10 QU3HMKE, COMPOBOXKIAOTCS TECOPETUICCKUMU 00BSICHCHUSIMH.

8. http://Kiv.sovtest.ru/ - DnekTpoHHbIA y4eOHUK 10 pu3mKe 7 - 9 k1. [To HeKoTOpHIM

pasnenam umerotcs nuddepeHImpoBaHHbIC 3a/1a49H, JabopaTOpHBIE pabOTHI.

MarepuainbHO-TeXHUYECKOE o0ecneyeHne MporpaMmmal

Ob6opynoBanue 1eHTpa «Touka pocTay

e iupoBast Jabopatopus o Pu3MKe;

® KOMIIJICKT O6Op}II[OBaHI/I$I AT YHCHUYCCKHUX OIIBITOB;

® KOMIUIEKT KOJUIEKIIUU IEMOHCTPAIIMOHHEIH (IO pa3HBIM TEMaM);

® MyJIbTUMEIUHHOTO 000pYyA0BaHUS (KOMIIBIOTEP, HOYTOYK, IPOEKTOP, IKpaH, CpeACTBa
TEJICKOMMYHUKAIUU (JIOKaThbHBIC IIKOJIBHBIE CETH, BHIXOJ] B HHTEPHET).

JlnmakTraeckoe oOecrieueHue mpeArnoaraeT HaTMIHe TEKCTOB Pa3HOYPOBHEBBIX 3aJaHUH,
TEMaTUYECKHUX TECTOB MO KAXKIOMY pa3/ieny TEMbI, HHCTPYKIUH ISl BBITOTHEHUS
MPaKTHYECKUX padoT.

JHUCT KOPPEKTUPOBKHU PABOYEM ITPOT' PAMMBbBI
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http://physics.nad.ru/
http://kiv.sovtest.ru/

Tema ypoxka

JaTa no miany

Hdara no ¢axkry

IIpuunHa U3MEeHeHn
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