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IlogcHuTenpHadg 3amrMcKa

Pabouas nporpamma o ¢usuke s § Kjlacca COCTaBICHA B COOTBETCTBUU CO CIEIYIOIIUMHU

HOPMAaTHUBHO-TIPABOBBIMU JOKYMEHTAMH:

-OenepanbabiM 3akoHOM OT 29 gexabpst 2012 roma Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
®denepannu (B ISHCTBYIONIECH PEAAKIINH );

-Ilopsinok  opraHm3ani ¥ OCYIIECTBJICHUS 00pa30BATENbHON JEATENBHOCTH 10 OCHOBHBIM
o0uieo0pa3oBaTeabHbIM MporpaMmaM — 00pa3oBaTelbHBIM IMpPOrpaMMaM HavyajJbHOTO  OOIIEro,
OCHOBHOT'O OOIIIEro U cpeaHero odmiero 00pa3oBaHus, yTBEPKACHHBIM MTPHUKa30M MUHIIPOCBEIICHHUS OT
22.03.2021 Nel15;

- OeepalbHBI TOCYIAPCTBEHHBIN 00pa30BaTENBHBIN CTaHJAPT OCHOBHOTO OOIIEro oOpa3oBaHWS,
YTBEPKICHHBIN npukazom Munnpocpenienus ot 31.05.2021 Neo 287;

-Yueonsiii mian MKOVY «Kuposckas COLL;

-ITonoxenuem o padoueit nporpamme negarora MKOY «Kuposckas COLLy;

-IIpumepnas pabouas nporpamma 1o mno ¢usuke asg 7 kiacca (calt UHCTUTYT cTpaTeruu u pa3BUTHS
obpazoBanuss P®, Mocksa 2021) Jns peanusanuu nporpammbl ucnosibdyercas YMK @ A. B.
[Ieppiukun, E. M. I'yTHUK
- Meronuyeckue pPEKOMEHIAIMM MO CO3JaHUI0 W (DYHKIMOHUPOBAHUIO B 00II€00pa30BaTENbHBIX
OpraHu3alysaX, PACIOJIOKEHHBIX B CEIBCKOW MECTHOCTM M MAalbIX TOPOAax, LEHTPOB 0Opa3oBaHUs
€CTECTBEHHO-HAYYHOM U TEXHOJIOTHUYECKO# HamnpasieHHOCTeH (25 HostOps 2022 r. N TB-2610/02).

Ha 6a3e wnentpa «Touka pocra» oOecneunBaercs peanu3anusi o0pa30oBaTENbHBIX IPOrpaMM

€CTECTBEHHOHAYYHOW W TEXHOJIOTMYECKOW HampaBleHHOCTEH, pa3paboTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSMH 3aKOHOZATENbCTBA B cepe oOpa3oBaHus U ¢ yuy€ToM pekomeHnanuii dexepanbHOro
orepaTtopa yueOHoro npeamera «Puzukay. OOpazoBaTelbHas MporpaMMa MO3BOJISIET UHTETPUPOBATH
pean3yeMble 371eCh MOAXOMAbI, CTPYKTYPY U COAEpKaHUE MPH OpraHU3aluy 00y4eHHUs XUMHUUA B 8—9
KJlaccax, BBICTDOGHHOM Ha 0a3e J000ro M3 JOCTYNHBIX Y4eOHO-METOAMYECKHX KOMILJIEKCOB
(YMK). Hcnonb3oBanue o00opyAoBaHUS IIEHTpa

«Touka pocTay MM03BOJISIET CO3/1aTh YCIOBUS:

* U1 pacIIUPEHUS COIEPKaHUS IIKOJIBHOTO 00pa30BaHus 10 (PU3HKE;

* 1751 TIOBBILICHMS TI103HABATENIbHON AaKTHUBHOCTH OOYYaIOIIMXCS B €CTECTBEHHOHAYYHOM

obmacTu;

* JUId pa3BUTHUS JINYHOCTM peOeHka B Ipouecce oOydeHus (QU3MKe, €ro
CrocoOHOCTeH, (popMHpOBaHUS U YAOBIETBOPEHUS COLIMAIBHO 3HAYUMBIX MHTEPECOB U
MOoTpeOHOCTEH;

e;uisi pabOTBl C OJapéHHBIMH MIKOJIbHUKAMH, OpraHW3allMd WX pPAa3BUTHA B
pa3NUYHBIX 001aCTAX 00pPa30BaATEIBbHOM, TBOPUECKOM NS TEIHHOCTH.

[Ipumensis uudpoBbie naboparopur Ha Yypokax (U3MKH, ydalluecss CMOTYT
BBIIIOJIHUTH MHOXECTBO JIa0OpaTOpHBIX pabOT M H3KCIEPHUMEHTOB IO Iporpamme
OCHOBHOM IIIKOJIBI.

HEJIN U 3AJAYN YYEBHOT'O ITPEJIMETA «®U3UKA»
[lenu m3yueHus: GU3MKKM HA YPOBHE OCHOBHOTO 00IIero oOpazoBaHus omnpeneneHsl B Konuenmmu
npenoaaBaHus yueOHOro npeaMera
«Pu3uka» B 0Opa3oBarebHbIX opranuzanusax Poccuiickoit denepannu, pealnu3yromnuXx OCHOBHBIE
001eoOpa3oBaTeNbHbIC MPOTPaMMBI, YTBEpKAEHHOUW pemenneM Komuterun MwuHHCTEpCTBa
npocgenieHust Poccuiickoit @enepannu, nporokon ot 3 nexadps 2019 r Ne [TK-48H

Llenu u3ydyenus GU3MKU:

—IpruoOpeTeHne HMHTepeca M CTPeMJICHUS OOYdYalomuXcs K HaydYHOMY H3YYCHHUIO HPUPOJIHI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

—pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJAE MO3HAaHMA M (HOPMHPOBAHHE MCCIEIOBATEIHCKOTO
OTHOILIEHHS K OKPYKAIOLIHM SIBIICHUSIM;

—hopMHPOBaHHE HAYYHOTO MUPOBO33PEHHS KaK Pe3yIbTaTa H3y4YEeHHs OCHOB CTPOCHUS MAaTEPHU
(byHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;


https://vip.1zavuch.ru/#/document/99/607175842/

—opMupoBaHue MNPECTaBICHUNH O POiu (U3MKU U Pa3BUTUS APYTUX €CTECTBEHHBIX HAyYK,
TEXHHUKHU U TEXHOJIOTHI;

—pa3BUTHE MPEJCTaBICHUI O BO3MOXHBIX chepax Oymyiieil npodeccuoHanbHON AeATeIbHOCTH,
CBSI3aHHOU ¢ (PM3MKOMU, MOJArOTOBKA K JalIbHEHIIEMY 00y4EHHUIO B 3TOM HarpaBlieHHH J{oCTHKeHne
9THUX LieJiell Ha ypOBHE OCHOBHOTO OO0IIEro 0Opa3oBaHUs 00ECIEYNBACTCS PEHICHUEM CJIeIYIOIINX
3az1a4:

—TpuoOpeTeHne 3HAHUW O JTUCKPETHOM CTPOCHHM BEIIECTBA, O MEXAaHWYECKUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

—TIpuoOpeTeHe YMEHHM OMUCHIBAaTh U OOBACHATH (DU3MUECKHUE SIBJICHUS C HCIOJIb30BaHUEM
MOJIy4YEHHBIX 3HAHUI;

—OCBOCHHE METOJIOB PEHICHHS MPOCTEHINNX PACYETHBIX 337a4 C HCIOIb30BAHUEM (U3HUECKUX
MoJieJIei, TBOPUYECKUX U MPAKTUKO-OPHUEHTUPOBAHHBIX 33]1aY;

—pa3BUTHE YMECHHI HA0IIOIaTh IPUPOJIHBIC SBIICHUS U BBIOIHITH OMBITHI, 1a00paTOpHBIE pabOThHI
U DKCIIEPUMEHTAIbHBIE UCCIIEI0BAHNUS C UCTIOIb30BaHUEM U3MEPUTEIBHBIX IPHOOPOB;

—OCBOCHHE TPUEMOB paboThI ¢ HH(popMaIuel (pU3NIeCKOro coAepKaHus, BKItoYask HHOOPMAIIHIO
0 COBPEMEHHBIX JOCTHKEHUSIX (DU3UKHU; aHAIIN3 U KPUTHUECKOE OlIEHUBaHUE HH(POPMAIIIH;
—3HAKOMCTBO €O cdepamMu NpoPecCHOHATBHON JESITeTbHOCTH, CBS3aHHBIMU C (U3UKOW, H
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JTOCTHKEHUSIX (PU3HUECKON HAyKU

MECTO YUEBHOI'O ITPE/IMETA «®U31NKA» B YHEBHOM ITJIAHE

B cootBercTBuu ¢ ®I'OC OO0 duzuka sBisiercs 00s13aTeIbHBIM MPEAMETOM Ha YPOBHE OCHOBHOT'O
obmiero oopazoBanus JlanHas mporpamma mpeaycMaTprBacT u3ydeHue GU3NKH Ha 0a30BOM YPOBHE
B 00bEMe 68 4 3a 110 2 Y B HEZEJIIO B 8 Kjacce.

PA3JIEJI 1. Iliianupyemble pe3ybTaThl OCBOCHUS Y4eOHOI0 IpeaMeTa

N3yuenune ydyeOHOro npeamera «Pu3uka» Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs JOJKHO
oOecrieunBaTh JOCTH)KEHHUE CIEAYIOUIUX JIMYHOCTHBIX, METAampeIMETHBIX U MPEeAMETHBIX
00pa30oBaTeNbHBIX PE3yIbTaTOB

JIMYHOCTHBIE PE3VJIBTATHI
[TaTproTHueckoe BOCIUTAaHUE:
—TIpOSIBJIEHUE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKON (PM3NYECKOM HAYKH;
—IIEHHOCTHOE OTHOUIEHUE K TIOCTUKEHHUSIM POCCUMCKUX YUEHBIX-(PU3UKOB
I'paknaHCKOE M JyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:
—TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXJAEHUU OOIIECTBEHHO- 3HAUYMMBIX W ITHUECKHX
npo0JieM, CBA3aHHBIX C IPAKTUUECKUM IPUMEHEHUEM JJOCTUKEHUHN PU3UKH;
—OCO3HaHUE BaXHOCTU MOPAIbHO-3TUYECKUX IIPUHIUIIOB B AEATEIBHOCTH YYEHOTO
DCTETUYECKOE BOCITUTAHUE:
—BOCIIPUATHE JICTETUYECKUX KauyecTB (U3MUYECKOM HAayKu: €€ TapMOHUYHOTO IOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH [[eHHOCTH HaydYHOTO O3HAHUS:
—OCO3HaHUE 1IEHHOCTH (PU3MYECKOM HAayKH KaK MOILIHOIO MHCTPYMEHTA MO3HAHUS MHPA, OCHOBBI
Pa3BUTHS TEXHOJOTHUMN, BaKHEUILIEH COCTABIISIONIEN KYJIbTYpPHI;
—pa3BUTHE HAyYHOH JII0003HATENBHOCTH, MHTEPECca K UCCIIEJOBATENbCKOM 1eATeIbHOCTH
dopmMupoBaHue KyJIbTYpbl 370POBbsI K SMOIIMOHAIBHOIO OJIarONOIydns:
—OCO3HaHUE IIEHHOCTH Oe30macHOro obpa3a >KU3HHM B COBPEMEHHOM TEXHOJIOTMYECKOM MHMpE,
BaXHOCTU MpaBWsl 0€30IacHOr0 TOBEJACHUS Ha TPAaHCIOpPTE, Ha J0pOrax, € AJIEKTPUYECKUM U
TEIUIOBBIM 000PYZAOBAaHUEM B JOMAIIHUX YCIOBHUSX;
—Cc(hOpPMHUPOBAHHOCTh HABBIKA PeQIICKCHU, TPU3HAHHWE CBOETO IMpaBa Ha OIMMOKY M TaKOTO JKe
[IpaBa y Ipyroro 4eiaoBeka TpynoBoe BOCIIUTAHUE:
—aKTHUBHOE y4yacTUE€ B PELICHUU NPaKTHYECKUX 3ahay (B paMKaxX CEMbH, LIKOJIbI, TOpoJa, Kpas)
TEXHOJIOTUYECKON M COLMANIbHOM HANpaBIEHHOCTH, TPEOYIOIIMX B TOM 4YHCIE U (PU3UUECKUX
3HAHUM;
—MHTEPeC K MPaKTHUECKOMY U3YUEHUIO Ipodeccuil, CBA3aHHBIX ¢ (PU3UKOI
DKOJIOTUYECKOE BOCIIUTAHHE:



—OpUEHTALlMs HAa IPUMEHEeHNE (PU3MUECKUX 3HAHUU JUIsSl PEeLIeHUs 3a/1ad B 00JIACTH OKpY’Karollen
cpelpbl, IUIAHUPOBAHUS IOCTYNKOB W OLIEHKM WX BO3MOXKHBIX IOCJTEACTBUN IS OKpYKaromen
cpenpl;

—O0CO3HaHUE II00ATBHOTO XapaKTepa IKOJOTHUECKUX MPOOIeM U MyTeH UX PelICHHS

Ananranus 00ydaronierocs K M3MEHsOMIMUMCS YCIIOBUAM COLMATIBLHON U IPUPOJHOM Cpelibl:
—TOTPEOHOCTh BO B3aMMOJEHCTBHH TPU BBIMOJHEHUHM HCCIEIOBAHUNA U MPOEKTOB (PU3UUECKOM
HalpaBJIEHHOCTH, OTKPHITOCTh ONbITY U 3HAHUAM JIPYTHUX;

—TIOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO A TEIbHOCTD;
—II0TPeOHOCTh B (D)OPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hcie (HOPMYIUPOBATH MU, HOHATHS,
TUIIOTE3BI O (PU3NYECKUX OOBEKTaX U SIBJICHUSX;

—O0CO3HaHUe JePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTU (DU3UKH;
—IIJITAHUPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUIA;

—CTPEMJICHHE aHAJTU3UPOBATH M BBISBISTH B3AUMOCBSI3U IIPUPOJIBI, OOIIECTBA U IKOHOMHKH, B TOM
YHCIIe ¢ UCII0JIb30BaHUEM (PU3NYECKUX 3HAHUM;

—OIICHKa CBOMX JICHCTBHIA C Y4ETOM BIHUSHHS HA OKPYXKAIOIIYIO CPENy, BO3MOXKHBIX TIIOOATbHBIX
OCJIENCTBUNI

METAIIPEJIMETHBIE PE3VJIbTATDI
YHuBepcalibHbI€ 103HABATEIbHbBIE AEHCTBUS
ba3oBeie 1OruuecKue NeUCTBU:
—BBIABIIATh U XapaKTEPU30BaTh CYILIECTBEHHBIE IPU3HAKH OOBEKTOB (SIBJICHUM);
—YCTaHaBJIMBATh CYIIECTBEHHbIM NPU3HAK KJIACCU(PUKALMKU, OCHOBAaHHUS i1 OO0OOLICHUS WU
CpPaBHEHUS;
—BBIABJIATh 3aKOHOMEPHOCTHM U IPOTUBOpPEYHs B paccMaTpuBaeMblX (akTax, JaHHBIX MU
HAOJII0JIEHUSX,, OTHOCALIMXCS K (PU3UUECKUM SBIICHUSM;
—BBISABJIATh MPUYUHHO-CIICACTBEHHBIE CBSI3M MPU M3YyYEHUU (PU3MUECKUX SBJICHUN M MPOLIECCOB;
JIeJIaTh BBIBOJIBI C MCIOJB30BaHUEM JEIYKTUBHBIX M MHJIYKTUBHBIX YMO3aKJIIOUEHUH, BBIABUTATH
TUIIOTE3bI O B3aUMOCBS35X (PU3NYECKUX BEJIMUMH;
—CaMOCTOATEIbHO BBIOMpPATh CIOCOO pelieHuss ydyeOHOM ¢usnueckoi 3anaun (CpaBHEHUE
HECKOJIbKUX BapUaHTOB pELIEHMs, BBHIOOp Haubojee MOAXOIAIIEr0 ¢ Y4ETOM CaMOCTOSITENIBLHO
BbIJIEJICHHBIX KPUTEPHEB)
ba3oBble HccnenoBaTenbCKue NEHCTBUSA:
—MCII0JIb30BaTh BOIIPOCHI KaK UCCIIEJ0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;
—IIPOBO/IUTh TIO0 CaMOCTOSITENIbHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXHBIM (pu3nueckuii
HKCIIEPUMEHT, HEOOBILIOE UCCIIEI0BaHNE (PU3NYECKOTO SIBIICHUS;
—OIIeHUBaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh WHGPOpPMAlLMIO, MOJYYEHHYI0 B XOJ€
MCCJIETOBAHMSI UJTU DKCIIEPUMEHTA;
—CaMOCTOATENbHO (OPMYIHUPOBAaTh OOOOIIEHUS M BBIBOJABI 10 pE3ylbTaTaM IPOBEAEHHOTO
HaOJII0/IEHU S, OIbITA, UCCIIEJOBAHMUS,
—IIPOTHO3UPOBAaTh BO3MOXKHOE JalibHeHIee pa3BuUTHE (PU3MUYECKHX TPOIECCOB, a TaKKe
BBIIBUTaTh MPEIIONI0KEHUS 00 MX Pa3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTaX
Pabora ¢ unpopmanueii:
—TIpPUMEHSATh Pa3IMYHbIE METOJIbl, HHCTPYMEHTHI M 3aIPOCHI MIPH MOUCKE U 0TOOpe MH(OpMaIun
WIN JAHHBIX ¢ YYETOM MPEAIoKEHHON yueOHOH Ppu3nuecKkoii 3ajauu;
—aHaJU3UpOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(POPMAIMIO PA3IMYHBIX BUIOB U
bopMm mpencTaBIeHUS;
—CaMOCTOATENbHO  BBIOMpPATh ONTHUMaJbHYIO (GOpMYy TpEACTaBI€HUs HHPOpPMALMH U
WITIOCTPUPOBATh pellaeMble 33a4l HECIOXKHBIMU CXEMaMH, IuarpaMMaMu, HHOW TpapuKoi U UX
KOMOWHAINAMA
YHUBEpCAIbHBIE KOMMYHUKATUBHBIC EHCTBUS
Oobwuenue:
—B Xo0/e O0CYXJEHHs Y4eOHOro MaTepualia, pe3yibTaToB JIAOOPATOPHBIX PabOT U TMPOEKTOB
3aJjaBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl M BBICKA3bIBaTh MJIEH, HALIEJICHHBbIE Ha
pelIeHne 3a7aui U MoJiepKaHue 0J1arokenaTeIbHOCTH OOLICHNUS;



—COIOCTABIIATh CBOM CYXXJEHHS C CYKACHUSAMHU APYIMX YYacTHHUKOB AMAnora, oOHapy>KUBaTh
pa3ianyne ¥ CXOJICTBO MO3ULINNI;

—BBIPa)KaTh CBOIO TOYKY 3PCHMSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;

—IyOIMYHO TIPENCTABIATh PE3YJAbTAThl BBINOJHEHHOTO (DU3MUYECKOTO OmbITa (IKCIEPHMEHTA,
uccienoBanus, npoekta) CoBMecTHast 1€ TeIbHOCTh (COTPYAHUYECTBO):

—TIIOHUMaTh ¥ MCHOJb30BaThb IPEUMYILECTBA KOMAHIHOW W HHAUBUAYAIbHONM pPaOOTHI IIpH
pELICHUH KOHKPETHON (PU3UYECKOM TPpoOIeMBbl;

—IIpUHUMATh L€ COBMECTHOM NEATEIbHOCTH, OPraHU30BbIBaTh NEHCTBUS MO €€ JTOCTHIKEHUIO:
pacIpenesaTh poiu, 00CyKIaTh IPOLIECCHl U PE3yJIbTaThl COBMECTHOM pabOThl; 00001aTh MHEHHUS
HECKOJIBKHX JIIOACH;

—BBITNOJHATH CBOIO YacTh pabOThI, JOCTHUTasi KAUECTBEHHOTO pPe3yiIbTaTa M0 CBOEMY HAIPABICHHIO
Y KOOPAMHUPYS CBOU JECHUCTBUA C APYTUMU YI€HAMH KOMaH[BI;

—OIICHUBATh KAayeCTBO CBOETO BKJIAaJa B OOMIMI MPOAYKT MO KPUTEPHUSM, CAMOCTOSATEIBHO
c(OpMYIHPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS

YHHBEpPCAIBHBIE PETYJIATUBHBIEC 1EHCTBUS

Camoopranusanus:

—BBIABJIATH MPOOJIEMBl B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsX, TPEOYIOIUX [UIS pEIICHUS
(bu3nUecKrux 3HaHUMH;

—OpPHUEHTUPOBATHCSI B PA3IMUHBIX MOAXOAAaX IPUHATUS PELICHUH (MHAMBUAyaJbHOE, MPHUHITHE
peLICHHUs B TPYIIIIE, IPUHATHE PEIICHUI TPYIIION);

—CaMOCTOATEIBHO COCTABIIATh AJITOPUTM pelieHHs (PU3NIECKOI 3aauu WIH TUTaHa UCCIIeT0OBaHMUS
C Y4€TOM MMEIOLUXCSl PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh IIpe/laraeMble
BApPUAHTBI PELICHUN;

—Jes1aTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PELICHUE

CamokoHTpoIIb (pediekcus):

—/1aBaTh aJICKBaTHYIO OLIEHKY CUTYallMH U MIPEAJIaraTh IUIaH €€ N3MEHEHUS;

—OOBSICHATH PUUYUHBI TOCTUKEHUS (HEIOCTUKEHUS) PE3yJIbTaTOB JIEATEIbHOCTH, /1aBaTh OLIEHKY
npUOOPETEHHOMY OIIBITY;

—BHOCHUTh KOPPEKTHUBBI B JIEATENBHOCTh (B TOM UYHCJIE B XOJ BBINOJIHEHUS (PUINYECKOTO
UCCIICIOBAaHUST WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENbCTB, W3MEHMBIIUXCS CHUTYallMi,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

—OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM

OMOIMOHATIBbHBIA UHTEIIEKT:

—CTaBUTh ce0sl Ha MECTO JPYroro 4eioBeka B XOJ€ CIIOpa WM JUCKYCCUM HAa HAYYHYIO TEMY,
MOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTrOro

[TpunsiTHe ceds u Apyrux:

—ITIpU3HaBaTh CBOE MPABO HA OIMIMOKY MpU pEelIeHUH PU3NYECKUX 3a/lad UM B YTBEPXKIEHUSAX Ha
Hay4yHbIE€ TEMBI U TAKOE XK€ MPABO IPYTroOro.

IMPEAMETHBIE PE3VYJIbTATHI
[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YpOBHE [JOJDKHBI OTpakaThb C(HOPMHPOBAHHOCTH Y
00yYaromuxcst yMeHUH:
—MCIONIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYI, TEIJIOBOE ABM)KEHHE aTOMOB M MOJIEKYIL,
arperatHble COCTOSIHHSI BEIIECTBA, KpPUCTANIMYECKHE M amopdHBIE Tena, HACHIIICHHBIH U
HEHACBIIIEHHBI TMap, BIAXKHOCTb BO3AyXa; TeMIepaTypa, BHYTPEHHSS DSHEPIUs, TEII0BOI
JIBUTaTeNb; JJIEMEHTAPHBIA JJIEKTPUUECKUH 3apsi, DOJEKTPUYECKOE II0Jie, MPOBOJHUKH H
JURJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKHUI TOK, MATHUTHOE TOJIE;
—pa3nuyarh sBICHHUs (TEIUIOBOE paCHIMpeHHE/CKaThe, TeIionepeaaya, TEIIoBOe paBHOBECHE,
CMauMBaHME, KaNWUISIPHbIE SBJICHHS, HCIapeHUe, KOHACHCAIus, IUIaBJIEHUE, KPUCTAILIM3AIM
(oTBepmeBaHUE), KUIIEHUE, TeIJIonepeaaya (TEIIONPOBOJHOCTh, KOHBEKIMS, H3IIyuYeHUE),
JJIeKTpU3alMs Tel, B3aUMOACHCTBHE 3apsAAOB, ACHCTBHUS OSJEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICMCTBUE MArHUTOB, JEUCTBHE MArHUTHOTO TMOJsS Ha MPOBOJHHUK C TOKOM,
9JIEKTPOMAarHuTHasE MHAYKIUS) 10 ONHUCAHUIO UX XapaKTePHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;



—pacno3HaBaTh MPOSBICHUE H3YUYEHHBIX (DU3MUECKUX SIBICHUH B OKpPY)KAlOIIEeM MHpE, B TOM
yriciie GU3MYECKUe SBICHUS B TPU- POJE: MOBEPXHOCTHOE HATSDKCHUE W KallWJUIAPHBIC SBICHUS B
npupoje, KpUcTaiel B npupoze, uziaydenne CouHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3HI,
o0Opa3oBaHUe POCHI, TyMaHa, MHEs, CHETa; 3JEKTPHUUECKUE SBJICHUA B aTMOcdepe, AIIEKTPHUIECTBO
JKUBBIX OPraHM3MOB; MarHUTHOE Ioyie 3eMJH, Apedd MoJo- COB, poJib MAarHUTHOTO MOJS IS
JKU3HU Ha 3emJie, MOJIIPHOE CHUSHUE; MPU ATOM MEPEeBOJIUTH MPAKTUUECKYIO 3a7ady B Y4eOHYIO,
BBIJICTISITH CYIIECTBEHHbIE CBOWCTBA/IPU3HAKH (DU3NUECKUX SBIICHMIA;

—OIMCHIBATh U3yYCHHBIC CBOMCTBA Te M (PHU3UUECKUE SIBICHUS, UCTIONb3YS (PU3MUECKUE BETHUNHBI
(TeMrieparypa, BHYTPEHHSSI SHEPrus, KOJIMYECTBO TEIUIOTHI, yAeNbHAas TEMJIO0EMKOCTh BEIECTBA,
ylenabHas TEIJIoTa IUIaBJICHUs, yelibHas TeIUIoTa mapooOpa3oBaHusl, yedbHas TEeIJIOTa CrOPaHUs
TOTUIMBA, KOY(PPHUIMEHT TOJE3HOTO [EHCTBUS TEIJIOBOW MAIMHBI, OTHOCHTENbHAS BIIAYKHOCTH
BO3/lyXa, OJICKTPUUECKHHI 3apsiji, CHJIa TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, CONPOTHUBIICHHE
NPOBOJHMKA, YAEIHHOE CONMPOTHBIIEHHE BEIIECTBA, PabOTa U MOIIHOCTH DJEKTPUYECKOTO TOKA);
IIPY OMHMCAaHUU MPABUIBHO TPAKTOBATh (PU3HMUECKUN CMBICI MCTOIb3YEMbIX BEITUYHUH, 0003HAYCHUS
U CeIUHUIBI (PU3NYCCKUX BEIMYUH, HAXOAWTH (OPMYJIbI, CBSI3BIBAIONINE NaHHYIO (U3HUYECKYIO
BEJIMUMHY C JPYTUMHU BEIMYMHAMHU, CTPOUTH TPapUKHA H3YYEHHBIX 3aBUCHUMOCTEH (PHU3NYECKHX
BEIINYUH;

—XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKHE SIBICHUS M MPOILECCHI, HCIONb3Ysl OCHOBHBIC
MOJIOKEHUSI MOJICKYJSIPHO-KMHETUYECKON TEOPUU CTPOCHHUS BEIIECTBA, MPUHIUIT CYNEPHO3UIIUU
mo- Jieil (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHUs 3apsjaa, 3akoH Oma [ ydyacTka IerH,
3akoH Jxoyns—IJIenna, 3akoH COXpaHSHUSI SHEPTUH; IIPH 3TOM JaBaTh CIIOBECHYIO (OPMYIUPOBKY
3aKOHA Y 3aIIMChIBAaTh €r0 MaTEMAaTUYECKOE BBIPAXKEHUE;

—OOBSICHITh (PU3UYECKHE IMPOIECChl W CBOKMCTBA TEJI, B TOM YHUCJIC W B KOHTEKCTE CHTYaIlHid
MIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTEpa: BBIABIATh INPUUYUHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH
o0bsicHeHHE W3 |—2 JIOTMYECKUX IIaroB ¢ OMOpOM Ha 1—2 M3Yy4eHHBIX CBOMCTBA (PU3MUECKUX
SABIICHUH, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

—pemiath pacy€THBIC 3a/Jaud B 2—3 JEHCTBUS, UCIIOJIB3YS 3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE
dbusznyecKkne BENMYUHBI: HAa OCHOBE aHallM3a YCIOBUS 3aJauyd 3alHChIBaTh KPAaTKOE YCIOBHE,
BBISIBJIATh HEJOCTATOK JAHHBIX [UJIl PpEHIeHUs 3a7a4d, BbIOMpPAaTh 3aKOHBI W (HOPMYJIBI,
HeoOXoauMble sl e€ pelIeHUs, MPOBOAUTH pPAacu€Thl M CpPaBHUBATh IOJIYYEHHOE 3HAUCHUE
(U3UYECKON BEIMUNUHBI C H3BECTHBIMU JAHHBIMU;

—pacrno3HaBaTh MPOOIEMBI, KOTOPHIE MOXKHO PEIIUTh MPH MOMOIIU (UINYECKUX METOJMIOB;
WCIIONIB3Ysl OINMHUCAHWE WCCIEOBaHUS, BBIICIATH MPOBEPSIEMOE TMPEATOI0KEHUE, OIEHUBATDH
MPaBUIILHOCTh MOPSJIKA POBEAEHUS UCCIEA0BAHMS, 1€TaTh BEIBOBL,

—TPOBOJUTH OMBITHl O HAOMIOACHUIO (DU3UYECKUX SIBICHUUW WIU (DU3NYECKUX CBOWCTB Tel
(KanWIIISIpHBIE SBJICHUS, 3aBUCUMOCTD JIaBIICHUS BO3JIyXa OT €ro 00bhEMa, TeMIepaTyphl; CKOPOCTH
mporecca OCTBIBAaHHUSI/HarpeBaHWs TPU HM3IYYEHUHW OT I[BETa UW3JIYYaIOIICH/TOTI0MA0IIeH
MOBEPXHOCTH; CKOPOCTh UCHIAPEHUS BOBI OT TEMIIEPATYPHI )KUJKOCTHU U IJIOMIAU €€ TOBEPXHOCTH;
ANEKTPHU3ALUS TEI U B3aMMOJICHCTBHE DJICKTPUUYECKUX 3apsIOB; B3aUMOJICHCTBHE TMOCTOSHHBIX
MarHuTOB, BU3YyaJU3allksl MAarHUTHBIX IMOJIEH MOCTOSHHBIX MAarHUTOB; JI€UCTBHS MAarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBa SJEKTPOMArHuTa, CBOWCTBA AJIEKTPOJBHUTATENS MOCTOSHHOTO
TOKa): (popMyIHpOBaATH MPOBEPsSEMbIC MPEANOIOKEHUs, COOMPATh YCTAHOBKY M3 MPEI0KEHHOTO
000pyTI0BaHNS; OMUCHIBATH X0/ ONBITA U (DOPMYJIUPOBATH BHIBOJIBL;

—BBINOJIHATH PSIMbIE U3MEPEHUS TEMIEPATYPhl, OTHOCUTEIBHOMN BIAXXHOCTH BO3/lyXa, CUJIbI TOKA,
HaIpsOKEHUST C HCIOJIB30BAHMEM AaHAJIOTOBBIX MPHUOOPOB M JIaTYUKOB (DU3UUYECKUX BEIIMUWH;
CPaBHHBATh PE3YJIbTATHI U3MEPEHUH C YIETOM 3aJaHHON aOCONMIOTHON MOTPEITHOCTH;

—TMPOBOJUTh HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (DU3MYECKOW BEIWYUHBI OT JPyrol ¢
UCIIOJIb30BAHUEM MPSIMBIX MU3MEPEHUM (3aBUCMMOCTH CONMPOTUBIICHUS] TPOBOJHUKA OT €r0 JJIUHBI,
IJIOIIAU MOMEPEYHOr0 CEYEHUsS U YAEIbHOTO CONPOTHUBIICHHS BEIIECTBA MIPOBOJIHMKA; CHIIBI TOKA,
UYIIEro Yepe3 MPOBOJHUK, OT HAMPSKEHUs Ha MTPOBOJIHUKE; UCCIEAOBAaHUE MOCIIEA0BATEIBHOTO U
NapajuIeIbHOTO COETUHEHHM MPOBOJHUKOB): MJIAHUPOBATh MCCIEAOBAaHUE, cOOUPATh YCTAaHOBKY U
BBHITIOJTHATh MU3MEPEHHUS, CIEIys MPEAIOKCHHOMY IJIaHy, (UKCUPOBATH PE3YNbTAThl MOJYYCHHON
3aBHCUMOCTH B BHJI€ TaOJIUIl ¥ TPaUKOB, 1€1aTh BHIBOJIBI 110 pe3yIbTaTaM HUCCIIEIOBAHMS;
—TPOBOJIUTh KOCBEHHBIC M3MEpEeHHsI (PU3NUECKUX BENHUYWH (yAeNbHas TETIOEMKOCTH BEIECTBA,
COMPOTHUBIIEHWE MPOBOAHMKA, pPabOTa U MOIIHOCTh JJIEKTPUYECKOTO TOKa): IUIAHUPOBATh



U3MEpeHHs, coOupaTh SKCIEPUMEHTAIBbHYIO YCTAaHOBKY, CIeAys NpPeIOKEHHOW WHCTPYKIUH, U
BBIYHCIIATH 3HAYECHUE BETUUYUHBI,

—Cco0JIr01aTh IIPaBUJIa TEXHUKU O€30MacCHOCTH MPH paboTe ¢ 1abopaTOpHBIM 000PYIOBAHUEM;
—XapaKTepu30BaTh MPUHILIMIIBI JCUCTBUS M3YYCHHBIX MPUOOPOB U TEXHUUYECKHX YCTPOUCTB C
OMOpOM Ha MX ONMUCAHUS (B TOM YHCIIE: CHCTeMa OTOILIEHUS! IOMOB, TUTPOMETp, NapoBas TypOuHa,
aMIIepMETpP, BOJIBTMETP, CUETYMK DJICKTPUUECKOW DHEPrUH, 3JICKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeNIbHbBIE 3JIEKTPOIPUOOPHI (IIPUMEPDI), INEKTPUUYECKUE MPEJOXPAHUTENH; SJICKTPOMArHmT,
AJIEKTPOJIBUTATEh TOCTOSIHHOT'O TOKA), UCIIOJIb3YsI 3HAHUS O

CBOICTBax (PM3MUECKUX SIBICHUN U HEOOXOoAUMbIE (PM3UUECKHE 3aKOHOMEPHOCTH;

—pacno3HaBaTh MPOCTbIE TEXHUUYECKHE YCTPOWCTBA M H3MEPUTENbHbIE MPUOOPHI MO CXeMaM U
CXEMaTUYHBIM PUCYHKAM (3KUJIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATEIIb
BHYTPEHHETO CrOpaHHUs, JJIEKTPOCKOI, PEOCTaT); COCTABJIATH CXEMbl DSJICKTPUUECKUX Ierei ¢
MIOCJIEIOBATEIBHBIM H MapaUIeIbHBIM COSAMHEHUEM 3JIEMEHTOB, pa3jinyasi yCIOBHBIE 0003HAUYECHUS
3JIEMEHTOB JIEKTPUUYECKUX IEMeil;

—TIPUBOANTE TPUMEPHI/HAXOJUTh WH(POPMAIUIO O MPHUMEpax MPAKTHYESCKOTO HCIIOIb30BAHUS
busznyecKux 3HAHUUN B MOBCEAHEBHOW XU3HU I oOecrieueHusi 0€30MacHOCTU MpU oOpalleHuu ¢
npudbopaMd U TEXHMYECKHMMHU YCTPOMCTBAMHU, COXPAHEHHUs 3JI0POBbS M COOJIOACHUS HOPM
9KOJIOTHYECKOT0 TIOBEJICHUS B OKPY>KaIOILEH Cpee;

—OCYIIECTRISITh MOUCK HH(pOpMammu (U3HUECKOTO CojAepkKaHus B ceTH MHTepHET, Ha OCHOBE
UMEIOLINXCS 3HAHUN U MYTEM CpaBHEHMSI TOTOJIHUTEIbHBIX UCTOYHUKOB BBIICNATH WH(OPMAILIUIO,
KOTOpasi SIBJISETCS MPOTUBOPEUNBOM HITM MOXKET OBITh HEJIOCTOBEPHOM;

—MHCMONb30BaTh MPHU BBINOJIHEHUHM Y4YEOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy
($U3UYECKOTO COACpIKaHUS, CIIPABOYHBIE MaTEpHaIbl, pecypchl cetu HTepHET; BIaaeTh npuéMaMu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus HHPOPMAIMK U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO;
—C03/1aBaTh COOCTBEHHBIC MMCEMEHHBIC U KPATKUE YCTHBIC COOOMICHHMSI, 00001mast nH()OpMAIINIO U3
HECKOJIbKUX HMCTOYHHKOB (DU3MYECKOrO COAEpKaHUs, B TOM YHCIE MyOIUYHO TMPEACTABIAThH
pe3yabTaThl MPOEKTHON MJIH MCCIIEI0OBATEIBCKON AeATEILHOCTH; IIPH 3TOM I'PaMOTHO MCIOJIb30BaTh
W3YYEHHBIN MOHATUIHBIN anmapaT Kypca GU3UKH, COMPOBOKIATH BHICTYIIJICHUE MPE3CHTAIUEH;
—TpH BBIIOJTHEHUH YYEOHBIX MPOEKTOB M HCCIECNOBAHUN (DU3UUYECKUX TPOIECCOB PACTIPEILISITh
00s13aHHOCTH B TPYIIE B COOTBETCTBUH C TMOCTaBJICHHBIMHU 33/Ja4yaMH, CIEIUThH 32 BBITOJIHEHUEM
njaHa JCUCTBUH W KOPPEKTUPOBATh €ro, AaJeKBaTHO OIEHWBATh COOCTBEHHBIM BKJIAJd B
JIeATEIbHOCTh TPYIIbI; BHICTPAMBATh KOMMYHUKATUBHOE B3aUMOJEHCTBUE, MPOSIBISAS TOTOBHOCTh
paspemiath KOH(IUKTHI

PA3JIEJI 2. Copep:axanue y4eOHOIo npeamera

Pa3nen 6. TemnoBrle ABJICHUSA

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKONM TEOpur CTPOEHHUs BemiectBa Macca u
pasMepbl aToMOB #  MoJiekKydl  OmbITBl, TOATBEP)KIAIOMINE  OCHOBHBIE  TOJIOXKCHHSI
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH

Mopenu TBEPAOTO, JKHIKOTO M Ta3000pa3HOTO COCTOSHUM BemecTBa Kpucraumueckue wu
amop¢ubie Tena OObsCHEHUE CBONCTB ra3oB, KUAKOCTEH M TBEPIBIX TNl Ha OCHOBE IMOJIOKECHUN
MOJICKYJIIPHO-KMHETUYeCKOW Teopun CmauMBaHWE W KaMWUIAPHBIE SBICHHS | erioBOe
pacIIMpeHHe U CKaTue

Temmnepatypa CBsi3b TEMIIEPATYPHI CO CKOPOCTHIO TETUIOBOTO JIBHIKEHHS YaCTHII

Buytpennss sneprust CriocoObl U3MEHEHHsI BHYTPEHHEH dHEPTHH: TeIUlonepeaada U COBEpIICHHE
paboTel Buasl Temonepenaun: TEMIOMPOBOAHOCTD, KOHBEKIINS, U3TYyICHUE

KonmuecTBo TeroTel YenbHas TEIUIOEMKOCTh BeliecTBa TermooOMeH M TemIoBOe paBHOBECHE
VYpaBHenue temnoBoro Oananca [1naBieHue u oTBepaeBaHre KPUCTANIMYECKUX BEIIECTB Y JeNbHAs
teruiota riaBneHust IlapooOpasoBanue u xonnencauus Mcmapenne (MC) Kunenue VapenbHas
TEIUI0Ta MapooOpa3oBaHus 3aBUCUMOCTh TEMIEPATYPhl KUIEHHS OT aTMOC(HEPHOT0 JaBJICHUS
BnaxnocTs BO3ayxa

DOHeprus TorMBa Y IeJbHAas TEII0Ta CrOpaHus

[Mpunammner padotel TeroBbix asurarencii KIIJ TemmoBoro apuratenst TeroBwle OBUTATETH U
3amuTa okpyxkaromiei cpeast (MC)



3aK0oH COXpaHEHUs U MPEBPAICHHS YHEPTUHU B TEIIOBBIX Iporeccax (MC)

JleMoHCTpauyuu

1 HaGmroienue 6pOyHOBCKOTO JIBHYKEHUS

2 Habmonenue nuddy3un

3 HabumtoieHue siBJ€HU CMauMBaHUs U KaWUISIPHBIX SBICHUI

4 HabmoieHre TeTIoBOTro paciupeHus Tel

5 U3meHeHue AaBiieHus ra3a Npyu U3MEHEHUU 00bEMA U HAarpEeBAaHUU WIIH OXJIaKICHUH

6 [IpaBuiia u3mMepeHus TemMrepaTypbl

7 Bunpl Teronepeaayn

8 OxaxxJIeHue MPU COBEPIICHUU PaOOThI

9 HarpeBaHue npu cOBEpIIEHUHN padOThl BHEIIHUMH CUIIAMU

10 CpaBHEHUE TEITIOEMKOCTEN Pa3IMUHbBIX BEIIECTB

11 HaGmroeHre KumeHust

12 HabmroneHune mocTossHCTBA TEMIIEPaTyphl MIPH IUIABJICHUH

13 Mopaenu TenioBbIX ABUTaTeIen

JlaGopaTopHbie pabOThI U OIBITHI

1 OnbITEI IO OOHAPYKEHHUIO IEHCTBHSI CHII MOJIEKYJISIPHOTO MTPHTIKEHHS

2 OnbITHI IO BBIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WIIM caxapa

3 OnbITH IO HAOIIOICHUIO TETIJIOBOTO PACIIUPEHUS Ta30B, KHUIKOCTEH U TBEPIBIX TEI

4 OnpezneneHue naBleHUs BO3AyXa B OaJJIOHE HINPULIA

5 OmnbITHl, JEMOHCTPUPYIOIINE 3aBHCUMOCTD JIaBJICHUS BO3/yXa OT €ro o0b&éMa W HarpeBaHUs WM
OXJIAXKACHUS

6 IIpoBepka runoTe3bl IMHEMHON 3aBUCUMOCTHU JUIMHBI CTOJIOMKA JKUJKOCTH B TEPMOMETPUUECKOMN
TpyOKe OT TeMIepaTypbl

7 Habmonenne M3MeHEHHS BHYTPEHHEW SHEPTHH Tela B pe3yibTaTe TEIuIonepenadd W padoThI
BHEIIHUX CHJI

8 HccnenoBanue sBIeHUS TEIIOOOMEHA MPU CMEIINBAHUN XOJIO0JHOU U TOpsiueit BOIbI

9 OrmpeneneHue KOIUYECTBA TEMJIOTHI, IMOJYYEHHOIO BOJOH MNpHU TEIUNIOOOMEHE C HarpeThiM
METATTNYECKUM LIUJTUHAPOM

10 Onpenenenne yaenbHON TEMIOEMKOCTH BELIECTBA

11 MccnenoBanue nporecca uCapeHust

12 Onpenenenre OTHOCUTENBHON BIAXXKHOCTH BO3AyXa

13 Omnpenenenrie yaeabHON TEIIOTHI TIJIABICHUS JIbIa

Pa3nen 7. DnekTpuyeckue U MarHUTHBIE SIBJICHUS

Onexktpuzanus Ten JBa poaa snekTpUuyecKUX 3apsanoB B3aumonelicTBhe 3apsDKEHHBIX Tell 3aKOH
Kynona (3aBHCHMMOCTb CHJIBI B3aUMOJACHCTBMS 3apsSOKEHHBIX TE€JI OT BEIMYHMHBI 3apsAloB U
paccTOSHUS MEX]y TeJIaMH )

Onektpuueckoe mosne Hampsok€HHOCTH  anekTpuyeckoro moas IlpuHmmn — cyneprnozunuun
AIIEKTPUYECKUX ToJIeH (Ha KaueCTBEHHOM YPOBHE)

Hocurenu »snexkTpudeckux 3apsioB OJIEMEHTApHBIM diekTpuueckuid 3apsn CrpoeHue aToma
IIpoBOTHUKY M AMBJIEKTPUKHU 3aKOH COXPAHEHMS SJIEKTPUYECKOIO 3apsiia

ONEKTPUYECKUH TOK YCIOBHS CYIIECTBOBAHUS AIEKTPUUYECKOrO0 TOKa VCTOYHMKM MOCTOSIHHOTrO
TOKa J{eHCTBUS 3JEKTPHUUECKOro TOKa (TEMI0BOE, XUMUYECKOE, MarHUTHOE) DJIEKTPUUYECKUI TOK B
KUAKOCTAX M razax

Onektpruueckass nenb Cuna Toka OnekTpuyeckoe HamnpspkeHue CONpOTHBIECHHE NPOBOJHUKA
VYaenbHOe conpoTuBIEHHME BemecTBa 3akoH Oma i ywactka nenu IlocnenoBarenbHoe u
napajuieIbHOE COeIMHEHNE IPOBOIHUKOB

Pabota u MOIIHOCTH 3neKTpHuecKkoro Toka 3akoH J[xoyns— JleHna DieKTpuueckue Ienu U
NOTPEOUTENH IEKTPUUECKOil 3Hepruu B 06Ty KopoTkoe 3aMbikaHue

ITocrossHHBIE MarHuThHl B3aMMOAEHCTBUE IMOCTOSHHBIX MArHUTOB MarnuTtHoe mnosne MarHutHoe
nojae 3eMiM M €ro 3HadYeHue ma Ku3HM Ha 3emsie OmnbiT Opcrena MarHuTHoe modie
IIEKTPUYECKOr0 TOKa [IpuMeHeHne 37eKTpOMAarHuToB B TEXHUKE JlelicTBME MarHMTHOIO IOJIs Ha
IIPOBOJTHUK C TOKOM OJIEKTPOABUIATENb IIOCTOSTHHOTO TOKa Mcnosb30BaHUE 3JIEKTPOABUTATENICH B
TEXHUUYECKUX YCTPOMCTBAX U Ha TPAHCIOPTE



OnbiTel Dapanes SBneHue snekTpoMarHUTHON MHAYKIMU [IpaBmiio Jlenma DnexkTporeHepaTop
Croco0bl TONTydeHUs NMEKTPUIECKON SHEPTUH DIEKTPOCTAHIIMKA Ha BO3OOHOBISIEMBIX HCTOYHUKAX
SHEPrUuu

JeMoHCcTpanyuu

1 DnexTpuzanus Ten

2 JIBa pozaa 31EKTPUUYECKUX 3apsII0B U B3aUMOJIEHCTBUE 3apsKEHHBIX TEJ

3 YCTpOiCTBO U AEHCTBUE JIEKTPOCKOIIA

4 DnexkTpocTaTuyecKas HHAYKLNS

5 3aKoH coXpaHEHHsI SJCKTPUUECKUX 3apsiIOB

6 [IpOBOIHUKH U TUDJICKTPUKHU

7 MonenupoBaHUe CUIIOBBIX JIMHUM 3JIEKTPUYECKOIO OIS

8 MlcToOuHMKH MTOCTOSIHHOTO TOKa

9 leiicTBUSI 3IEKTPUUECKOTO TOKA

10 DnexTpuuecKuii TOK B )KUIKOCTH

11 I'a30BbIi1 pazpsg

12 W3mepenue cuibl TOKa aMIIepMETPOM

13 M3Mepenue 31eKTpUYECKOro HaNpsKeHUs BOJIbTMETPOM

14 PeocTtaT u Mara3uH CONpOTUBIICHUI

15 B3aumopeiicTBuE TOCTOSTHHBIX MAarHUTOB

16 MoaenupoBaHre HEBO3MOKHOCTH pa3/ieJICHHs MOJTI0COB MarHUTa

17 MoaenupoBaHrue MarHUTHBIX TTOJIEH MOCTOSTHHBIX MarHUTOB

18 OmwiT Opcrena

19 MarunuTHOe€ 10Jie ToKa DJIEKTPOMAarHuT

20 JleiicTBHe MAarHUTHOTO MOJISl HA POBOJHUK C TOKOM

21 DnexTpoaBUrareab MNOCTOSHHOIO TOKA

22 UccnenoBaHue SIBIECHUS 3JE€KTPOMAarHUTHOW MHIYKIUU.

23 OmnbiTel Dapanes

24 3aBUCHUMOCTb HaIlpaBJIEHUs UHAYKIMOHHOTO TOKA OT YCJIOBHM €r0 BO3HUKHOBEHUS

25 DIeKTporeHepaTop MOCTOSSHHOTO TOKa

JlabopatopHbie pabOThI U OTIBITHI

1 OnbITHI O HAOIIOIEHUIO JIEKTPU3AIIMH TEJl MHIYKITMEH U TIPU CONTPUKOCHOBEHUH

2 WccnenoBanue OeHUCTBUS SJIEKTPUUYECKOTO MO HA MPOBOAHUKH U TUAJIEKTPUKU

3 Coopka u npoBepka paboThl MEKTPUUECKOMN IIEMU TOCTOSTHHOTO TOKa

4 3mepeHue 1 peryanupoBaHHUe CUIIbI TOKa

5 NsmepeHue u peryampoBaHue HaPsHKEHUS

6 MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA
Y HaIPSOKEHUS Ha PE3UCTOPE

7 OnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb 3JIEKTPUUYECKOTO CO- TPOTUBIICHUS IPOBOJHUKA OT €T0
JUTMHBI, TJIOIIAAH MTONePEYHOro CeUeHUs U MaTepuania

8 IlpoBepka mnpaBuiia CIOXKEHHS HANPSOHKEHUM TMPU  MOCIEIOBATEIBHOM COEIMHEHUH JBYX
PE3UCTOPOB

9 IlpoBepka npaBuia AJisl CUJIbI TOKA MPU MApAILIEIbHOM COETMHEHUH PE3UCTOPOB

10 Omnpenenenne pabOTHI AIEKTPUUECKOTO TOKA, UIYIIIETO Yepe3 PE3UCTOP

11 Onpenenenrie MOUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE

12 VccnenoBanve 3aBUCUMOCTH CHJIBI TOKA, UIIYIIETO YEPE3 JIaM- IMOYKY, OT HaNpPsKEHUS Ha Hel

13 Onpenenenne KII/] narpeBarens

14 VccnenoBanve MarHUTHOTO B3aMMOJEHCTBHS TOCTOSTHHBIX MarHUTOB

15 M3ydeHnne MarHuTHOTO TOJISI IIOCTOSTHHBIX MArHUTOB TIPU WX OObETUHEHUH U Pa3AeICHUN

16 VccnenoBanue nelCTBUA SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIKY

17 OnbIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI B3aUMOJCIHCTBUS KATYIIKKA C TOKOM U MarHuTa
OT CHJIBI TOKA U HAIIPABJICHUS TOKA B KaTYIIKE

18 N3yuenue AeiCTBUS MAarHUTHOTO TOJISI HA POBOJHKUK C TOKOM

19 KoHcTpyrnpoBaHue U nu3ydeHnue paboThl SJIEKTPOABUTATEIIS

20 Uzmepenue KIIJ[ anekTpoaBUraTebHON YCTaHOBKU



21 OnbITEI IO UCCIETOBAHUIO SIBJICHUS 3JIEKTPOMATHUTHOW MHIYKIIMU: UCCIIEI0BAaHUE U3MEHEHUN
3HAUYCHUA U HaHpaBHeHI/ISI I/IHIIyKLII/IOHHOFO TOKa

PA3JEJI 3. TemaTtuuyeckoe IJIaHMPOBAHUE C YKA3aHHEM KOJIMYECTBA YaCOB, OTBOJAMMbIX
HA OCBOEHHUE KAKI0i TeMbI
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8 TeruioBbIe sIBJIEHMA 28 3 2
DJIeKTpuYecKye M MarHUTHbIe SIBJICHU 37 3 2
IToBTOpEeHUE 2
UTOroO 68 6 4




TEMATHYECKOE IVTAHUPOBAHHUE 8 KJIACC

Ne Hcnoab3oBa
yYpoKa Tema ypoka Kouuu | Hue
IUIaH eCTBO | 000py/10BaH
/Tema yacoB | us «Touka
pocTtay
TenyioBbIe sIBJIEHUSA
1 OcHOBHbIE ~ TIOJOXKEHHS  MOJICKYJISIPHO-KHUHETUYECKOH  TEOPHH
CTPOEHUS BEIIECTBA 1
2 Macca u pa3Mepbl aTOMOB M MOJIEKYJTT 1
3 OMBITHI, MIOITBEP K TAIOIITUE OCHOBHEBIC TOJIOKCHHUS
MOJICKYJISIPHO-KUHETHUECKOM TeopHun 1
4 Mopenu TBEPAOTO, KUAKOTO ¥ ra3000pa3HOT0 COCTOSTHUMN
BellecTBa 1
S) Kpucrammmueckue n amopdHbie TBEPABIE TENA 1
6 OObsicHEHHE CBOWCTB Ta30B, JKUJAKOCTEW W TBEPABIX TEN HAa OCHOBE
MOJIOKEHHI MOJIEKYJISIPHO-KUHETHYECKON TEOPHU 1
7 CmaunBaHue W KaWLISPHBIC SIBICHUS TerioBoe paciimpeHne u
CKaTue 1
8 Temnepatypa CBsi3b TemMIiepaTypbl CO CKOPOCTBIO TEMIOBOTO Harunk
TIBHOKEHNS YACTHUII 1 TCMIICPATYPhI
9 BuyTtpennsst osHeprus. CrnocoObl H3MEHEHHs BHYTPEHHEH OJHEpPruu:
TETUIonepeiaya U COBEpIICHNE pabOThI 1
10 Buipl Teronepenaun: TemIoONpPOBOJHOCTh, KOHBEKITHS, M3JIyUYeHUE 1
11 KonuuecTBo Tennorsl 1
12 V nenpHasA TEIIOEMKOCTD BEIIECTBA 1
13 TemmooOMeH U TeroBoe paBHOBECHE Y paBHEHUE TETIIOBOTO 1
OaylaHca 1
14 JlabopaTopnas padora Nel " MccrnenoBanue siBieHUs
TETI000MeHa TP CMEIIMBAHUH XOJIOAHON U TOpsueii BoabI
1
15 JIaGoparopuas paGora Ne2 Onpezenenne (M3MepeHne) KOJINYECTBA
TEIIOTHI, MOTYYEHHOTOBOION MPU TETIIO0OMEHE C HArPeThIM
METAJUTHYECKUM IHIHHIPOM 1
16 OHeprus TOIMBa Y IeNbHas TEIIOTa CTOPAHUS 1
17 [puniune! pabots! TeroBbix nurateneit KI1J1 remnoBoro nsurarens 1
18 TennoBbie ABUraTeNu U 3allUTa OKPYXKAIOIIEH Cpellbl. 3aKOH COXPaHEHHS
Y MIPEBPAICHUS YHEPIHU B MEXaHMYECKUX M TETUIOBBIX MpoIeccax 1
19 KonTpoabnas padora Ne 1 «PacueT komyecTBa TEIIOTH» 1
20 [TnaBnenue u oTBEepIeBaHUE KPUCTATUTUMUECKUX BEIIECTB 1
21 VeapHas TEIUIOTA IJIABJICHUS 1
22 Pemenue 3amau  no Tteme  "IlnmaBieHne W OTBEpIEBaHUE
KPUCTAJUTMYECKUX Tel" 1
23 ITapooOpa3zoBaHue W KOHACHCAIHS 1
24 Hcnapenne Kunenue Y penpHas Terwiora mapooOpa3oBaHusl. 1
25 Pemenne 3amau mo Teme '"IlapooOpaszoBanme wu koHaeHcarus' | 1




3aBUCHMOCTb TEMIIEPATYPhl KUMEHUSOT aTMOC(EPHOTO JaBICHUS

26 BraxxnocTs Bo3yxa. 1
27 JlabopaTopHas padora Ne3 "M3mepeHne BIaKHOCTH BO3TyXa 1
28 Kourpoabnaa paGora Ne 2 no teme "M3mMeHeHue arperatHbIx
COCTOSIHUH BerecTna'" 1
DjIeKTpu4ecKne ¥ MarHUTHBIe sSIBJIEHMS
29 Onektpusaiys Tel. J[Ba poaa AIeKTpUIecKuX 3apsioB 1
30 BzaumopeiicTBue 3apsokeHHBIX Te. 3akoH Kynona 1
31 OnexTpuyeckoe nose [IpuHIun cynepnosuuy 3JIeKTpUIecKuX moyen 1
32 Hocurenu snekTpudeckux 3apsgoB. DJIEMEHTApHBIN 3JIEKTPUUYECKUN
3apsij 1
33 Ctpoenue aToma 1
34 [IpoBOTHUMKN U AUDIEKTPUKU 1
35 3aKOH COXpaHEHHUs 3JEKTPUUYECKOro3apsia 1
36 JlaTuuk CHITBI
DNEKTPUYECKUI TOK. Y CIIOBHS CYIIECTBOBAHUS 3JEKTPHUECKOTO TOKa 1 TOKa
37 HcTOoYHMKM TOCTOSHHOrO TOKa. JIeWCTBUS DIEKTPUYECKOTO  TOKa
(TeTuI0BOE, XMMHYECKOE, MATHUTHOE) 1
38 DNEKTPUYECKUUTOK B KUIKOCTSIX U Ta3ax
1
39 JnexkTpuyueckas nenb. Cuiia Toka 1
40 JlabopaTtopnasi pa6ora Ne 4 "COopka 5JIEKTpUUYECKOW IEeNu U
M3MEpEHUE CUITBI TOKA B €€ Pa3IMUHbIX ydacTKax" 1
41 Jatuuk
DIEKTPUUECKOE HATIPSKEHHE. 1 HANPSDKEHUS
42 JlabopaTopHasi padora NeS "M3mepeHue HanpsokeHUS Ha pa3IMUHbIX
y4acTKax 3JIEKTPUUECKOH 1enu” 1
43
ConpoTHBIeHHE TPOBOAHHUKA 1
44 Y iesbHOE CONPOTHBIIEHUE BEILIECTBA 1
45 3akoH OMa U1l yJacTKa Lenu 1
46 [TocnemoBarenbHOE U MApaNIeTbHOE COSTMHEHHEITPOBOIHUKOB 1
47 Pemennie 3amau ¢ wucnonp3oBaHueM 3akoHa Oma u (dopmyn pacuéra
ANMEKTPUYECKOTO  COMPOTHUBIEHHS MpPH  TOCIEAOBAaTehb HOM U
napaJuIeIbHOM COeTMHEHUH TPOBOHUKOB 1
48 Kontpoabnas pabora no teme Ne 3: « DneKTpHUUECKHIA TOK» 1
49 PaboTa 1 MOIIHOCTB ANEKTPHYECKOTO TOKA 1
50 JlabopaTopHnas padora Ne 6 «lI3mepenne MOIIHOCTA U pabOTHI TOKa
B PE3UCTOPEN 1
51 3akon Jlxoyns-Jlenna 1
52 DJIEeKTPOINPOBO/IKA U MOTPEOUTENHN IIEKTPUUECKON SHEPTUH B OBITY. 1
53 KopoTkoe 3amMbIkaHue 1
54 Pemenwue 3amay ¢ ucnonb3oBanueM 3akona Jlxxoyns-Jlenna 1
55 Kontponbnass pabdora Ne4 mno teme "PaGora M MOIIHOCTH
AJIEKTPUYECKOTo TOKa" 1
56 IToctosiHHbIe MarHUTH B3anmoeiicTBIe TOCTOSHHBIX MATHATOB 1
57 JlaTumk
MarHiTHOTO
MaruutHoe nose 1 oJis
58 MarauTtHoe noJje 3eMJIMH €ro poJib JJIs )KU3HU Ha 3eMiie 1
59 OmbiT Ipcrena MarHUTHOE TIOJIE AIEKTPUIECKOTO TOKa 1
60 IIpumeHeHre >IEKTPOMArHuTOB B T€XHUKE [IeWCTBME MarHUTHOIO IOJISA
Ha MMPOBOJJHUK C TOKOM 1




61

DNeKTpoABUTaTeNb MOCTOSIHHOrO TOKa Mcrnonbp3oBanue

ANIEKTPOIBUraTeNell B TEXHUUECKHUX YCTPOICTBAX U HA TPAHCIIOPTE 1
62 Omnpitsl @apanes. SABieHnE 3IEKTPOMarHUTHOW UHIYKLIUN 1
63 [Tpasuiio Jlenna 1
64 OnextporeHeparop CrocoObITIONyYEHUS IEKTPHUECKON SHEPTUH 1
65 DJIEKTPOCTAHIMH Ha BO30OHOBJISIEMBIX HCTOUHUKAX YHEPTUH 1
66 Hrorosas nuarnoctudeckas padora
67 [ToBTOopenue TeMbl «TennoBble IBICHUS»
68 [ToBTOpeHue TeMbl «IEKTPUUECKHE U MATHUTHBIC SIBICHUS

Ilepeuenn yueOHO-MeTOAMYECKOT0 00ecTieYeHUs!
s yunrens:
1. A.B. Ilepoimkun «®Pusnka, 8 Kiaccy: yaeOHUK 1 00meo0pa3oBaTenbHbIX yupexacauii. — M.: JIpoda,
2012 — 2014. Homep yuebnuka B @enepanpHoM nepeune yueOHukos 1.2.4.1.6.2
2. Meronuueckoe mocobue. 8 kiace ( aBropsl E.M. I'yrauk, E.M. PribakoBa, E.B. maponuna ).
3.Mapon A.E., Mapon E.A. ®usuka. 8 kiacc: Jumaktuyeckue Marepuaibl Y4eOHO-METOIUYECKOe
nocooue. — M.: JIpoda,2011
st o0yyarommxcs:
1. A.B.Ilepeimkun «®u3nka, 8 Knace»: yaeOHUK sl 001eo0pa3oBaTelIbHBIX yupexkaeHuii. — M.: JIpoda,
2012 — 2014. Homep yuebHuka B @enepanbHoM nepeune yueOHukos 1.2.4.1.6.2
HNHuTepHeT-pecypcsl

1. http://standart.edu.ru/ denepanbHbIii rocyJapCTBEHHBIN 00pa30BaTENbHBIN CTAaHIAPT
ocHoBHOM 1mKoJBI (PI'OC)

2. http://school-collection.edu.ru Enunast kosuiekius mudpoBbIX 00pa30BaTeIbHBIX
pecypcoB

3. http://fcior.edu.ru dexepanbHbIi EHTP HHGOPMAIMOHHO-00PA30BATENBHBIX PECYPCOB

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

5. http://www.cacedu.unibel.by/partner/bspu/ - AxtiBHas Qu3uka: mporpaMMHOE
obecrnieueHne T MOIEPKKH N3yYeHHUs IKOJIBHOTO Kypca (GU3HKH.

6. http://www.edu.delfa.net/ - Yuurenio ¢pusuku.

7. http://physics.nad.ru/ - AauMarmm puU3HYECKUX MpoIeccoB. TpexMepHbIe aHUMAILUHU U
BU3YyaITH3alUH 110 HU3UKE, COMPOBOKIAAIOTCS TECOPETUUCCKIUMHU 00BICHEHUSIMH.

8. http://Kiv.sovtest.ru/ - DnekTpoHHbIH y4eOHUK 10 pu3mke 7 - 9 k1. [To HeKoTOpHIM

pasnenam umeroTcs nuddepeHIMpoBaHHbIC 3a1a49d, Ja00paTOPHBIE pabOTHI.

MaTtepuajbHO-TeXHHYECKOe ofecreveHne MporpaMmmsbl

Ob6opynoBanue nentpa «Touka poctay

e iudpoBast Jabopatopusi o PU3MKe,

® KOMIUIEKT O0OpYIOBaHUS AJIsl yUEHUYECKHUX OTBITOB;

® KOMIUIEKT KOJUIEKIIUU JEMOHCTPAIIMOHHBIHN (110 pa3HBIM TeMaM);

® MyJbTUMEIUHHOTO 000PYyI0BaHMsI (KOMIIBIOTEP, HOYTOYK, MPOEKTOP, SKPaH, CPEICTBA
TEJIEKOMMYHUKAINH (JIOKAITBHBIC ITKOJIBHBIE CETH, BEIXO/ B UHTEPHET).

Jlnnaktrueckoe oOecreueHue mpeArnoaraeT HaTuIne TEKCTOB pa3HOYPOBHEBBIX 3aJaHUH,
TEMATHYECKHX TECTOB IO KAXKIOMY pa3JieTy TEMbI, HHCTPYKIUH ISl BEITIOJTHEHUS
MPAKTUYECKUX PadoT.

JUCT KOPPEKTUPOBKH PABOYEN ITPOT' PAMMBI
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Tema ypoka

JlaTa no miany

[ara no gaxkry

IIpuynHa U3MEHEHH I
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