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IHosicHuTEeIbHAA 3aIUCKA

[Iporpamma kypca «Du3ndeckuii KalelJ0CKOI» OTHOCUTCS K OOIIEHHTEIIEKTYaJIbHOMY
HAIPABJICHUIO Pealln3allii BHEYpOUHO esaTenbHocTH B pamkax OI'OC.

AKTYaJIbHOCTb IPOTPaMMBbI OIIPEEIIEHA TEM, YTO IIKOJIBbHUKU JOJKHBI UMETh MOTHUBALIUIO K
00y4eHHI0 (PU3UKH, CTPEMHUTHCS Pa3BUBATH CBOU MHTEJUIEKTYaJIbHbIE BOZMOXKHOCTH.

CornacHo many BHEYpouHO# AesitenbHocTH MBOY «ManouuibHUHCKas colll M. ApcliaHOBa
3.M.» Ha npenojaBaHue BHEYPOUHOU AESITENbHOCTH «DU3NUECKUM KaJIeHOCKOI» B 8 Klacce OTBOJUTCS
1 gac B Henenro, Bcero B roj 35 vacoB. JlanHas paboyas mporpaMma TakXe paccuuTaHa Ha 35 4acos.

JlanHasi mporpamMma IO3BOJIIET Yy4alIUMCS O3HAaKOMHUTBCSI C METOAMKON OpraHu3aluu MU
MIPOBEJICHUS IKCIIEPUMEHTAIbHO-UCCIIEI0BATEIbCKON JIEATEIBHOCTH YUYAIIUXCS B COBPEMEHHOM y4eOHOM
nporecce 1o (PU3MKe, 03HAKOMUTHCSI CO MHOTMMH HMHTEPECHBIMU BONIPOCAMH (PH3UKU HA JAHHOM 3Tare
oOy4YeHus, BBIXOASIIMMHU 32 PAMKH IIKOJBHOM MPOTrpaMMbl, PACIIUPUTH LIEIOCTHOE MPEJCTaBICHUE O
npobiemMe JaHHOW HayKd. OKCIEpUMEHTANbHAs JEeATENbHOCTh OYyIeT CHOCOOCTBOBAaTH Pa3BHTHUIO
MBICITUTENIBHBIX ONepaluii 1 001eMy UHTEUIEKTYaIbHOMY Pa3BUTHUIO.

He Menee BaXHBIM (haKTOPOM pean3anuy JaHHOW MPOTPaMMBI SIBIISIETCS CTPEMIICHUE Pa3BUTh Y
yUaluxcs yMEHHUS CaMOCTOSITEIbHO padoTaTh, AyMaTh, SKCIIEPUMEHTHPOBATh B IOMAIIHUX YCIOBUSAX, a
TaK)K€ COBEPIIIEHCTBOBATh HABbIKM apryMEHTAIlMU COOCTBEHHOMN MO3UIIMHU 10 OIPEIEIEHHOMY BOIIPOCY.

ConepxaHue mporpaMMbl COOTBETCTBYET I103HABATEJIbHBIM BO3MOXHOCTSIM ILKOJIBHUKOB H
[IPEIOCTABIIIET UM BO3MOXHOCTh PabOTaTh Ha YpPOBHE IOBBIIIEHHBIX TPeOOBaHMi, pa3BUBas yueOHYIO
MOTHUBALIUIO.

Coneprxkanue 3aHITHI Kypca MpeacTaBisieT co00i BBEICHHE B MUP IKCIIEPUMEHTAIbHON (PU3UKH,
B KOTOPOM YyYaIllUeCsd CTaHyT MCCIIEIOBATEISIMU U HAy4daTbCs MO3HABATh OKPYXKAIOLIUKA UX MHpP, TO €CTh
OCBOSIT OCHOBHBIE METO/IbI I03HAHUS.

B ycnoBusx peanmuzanuu 00pa3oBaTENbHON MPOrpaMMBbl  IMUPOKO HCIOJB3YIOTCS METOJbI
y4eOHOT0, HCCIEeNIOBATEeIbCKOTO, MPOOJIEMHOrO JKclepuMeHTa. PeGEHOK B mporecce IMO3HAHMA,
npuoOpeTass 4yBCTBEHHBIM ((EHOMEHOJIOTUYECKUN) OMBIT, MEPEKUBACT IOJYyUYEHHBIC OIIYIICHUS H
BIleYATJIEHUsl. OTH MEPEKUBAHUA NPOOYXKAaroT U NOOYyXJIaroT mporecc MbluuieHus. Cnenuduueckas
dbopMa opraHu3zanuu TO3BOJISET YyYalIMMCS O3HAKOMHUTBCS CO MHOTUMHU HWHTEPECHBIMH BOIIPOCAMHU
GU3MKM Ha JAaHHOM JTane OOy4eHMsI, BBIXOIALIMMHU 3a PaMKH IIKOJBbHOM MIpPOrpaMMbl, pacIIMpPUTh
LIEJIOCTHOE MpEJCTaBIeHHUE O MpolieMe JaHHOM Hayku. JleTu mosiydaroT npodeccHoHaIbHbIE HaBBIKH,
KOTOpBIE CIIOCOOCTBYIOT JajbHEMIIEH cOlManbHO-ObITOBON U MPO(ecCHOHANBbHO-TPY/I0BOM aJanTaluu B
o01ecTBe.

OOpazoBatenbHast JEATENbHOCTh OCYIIECTBISETCS MO 0O0He00pa3oBaTeabHbIM POrpaMMaM
JIOTIOTHUTEIHHOTO 00pa30BaHUS B COOTBETCTBUM C BO3PACTHBIMU U MHAUBHAYATbHBIMU OCOOCHHOCTSIMHU
JIETeH, COCTOSHUEM HMX COMATUYECKOTO M MCHUXHYECKOTO 3/I0pOBbS M CTaHJIApPTaMU BTOPOrO MOKOJIEHUS
(®10o0).

Llenu xypca:

Onwupasich Ha MHIUBUAYaJbHbIE 00pa30BaTeIbHbIE 3aPOCHl U CIIOCOOHOCTH Ka)KA0ro pedeHKa mpu
peanu3aluy MporpaMMbl BHEYPOUHOU JIEATENHHOCTH 10 Pu3nke « DU3NYeCKU KaleHI0CKOT», MOXKHO
JOCTHYb OCHOBHOM LIeJIM - pa3BUTh Y 00YYaroIUXCsl CTPEMIIEHHE K JalbHEeHIIeMy caMOOIpeIesIEHHIO,
MHTEJUICKTYyaJIbHON, HAYYHOW M MPAKTHYECKON CaMOCTOATEIbHOCTH, TO3HABATEIbHON AKTUBHOCTH.
[ToaTomy 1LieIsIMU POTPaMMBbl 3aHATUN BHEYPOUHOH eATeIbHOCTH N0 (pusnke « PDuznyeckuit
KQJIEWTOCKOI» JIJISl yYAIUXCS 8 KIIACCOB SABJISIFOTCS:

e DPAa3BUTHE Y yUalIUXCs MO3HABATEIbHBIX HUHTEPECOB, MHTEIJIEKTYAIbHBIX U TBOPUECKHUX

CIIOCOOHOCTEH B Mpoliecce peleHus MPakKTUYECKUX 3a/1a4 U CaMOCTOSTEIbHOIO MTPHOOpEeTeHus

HOBBIX 3HAHUH;

e (opMUpOBaHUE U PA3BUTHE y YUAIUXCS KIFOUEBBIX KOMIIETEHINI — yueOHO — M03HAaBATEIbHbIX,
MH(OPMAIIMOHHO-KOMMYHHUKATHUBHBIX, COITMANIBHBIX, M KaK CIIEJICTBUE - KOMIIETEHITHIA
JUYHOCTHOTO CaMOCOBEPIIICHCTBOBAHUS;

e (opmMupoOBaHUE MPEIMETHBIX U METa MPEIMETHBIX PE3YJIBTATOB O0yUEHUS, YHUBEPCATBHBIX
Y4eOHBIX TEUCTBHI.
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e BOCIIMTaHUE TBOPUYECKOW JIMYHOCTHU, CIOCOOHOM K OCBOSHUIO TIEPEIOBBIX TEXHOJIOTHI U CO3JaHUIO
CBOUX COOCTBEHHBIX pa3pabOTOK, K BEIIBUKEHHUIO HOBBIX UJIEH U TTPOCKTOB,

e peanm3alys AeATeIbHOCTHOTO MOAX0/a K MPeIMETHOMY OOYYEHHUIO Ha 3aHATUSX BHEYPOUHOU
NEATETBLHOCTH 1O (PU3HUKE.

e B IPKOU U YBIIEKATEIHHON (hOpPME PACHIUPATH U YIITyOJISATh 3HAHUS, TIOTyUYCHHBIC YUaIMUCS Ha
YpOKax;

e [I0OKa3aTh UCIIOJIb30BAaHNE 3HAHUN B IPAKTUKE, B )KU3HH;

e DPa3ABHUHYTH I'PAHUIIBI yUeOHUKA, 3KEUb YYAIIUXCS CTPEMIICHHEM KaK MOKHO OOJIbIIIE y3HATh,
MIOHSATH;

e PACKPBITH MEpe]] YUAITUMUCS COAECPKAHUE U KPACOTy (PU3UKH.

Oco0eHHOCTHIO BHEYPOUHOU ACSITEILHOCTH 1O (PU3UKE SBISETCS TO, YTO OHA HAIIPABJICHA HA JIOCTHKCHUE
00y4JaronuMucs B OOJIBIIICH CTETICHH JIMYHOCTHBIX M METAMPEIMETHBIX PE3yIbTaTOB.
3aoauu xypca

e  BBISBJICHHUE HHTEPECOB, CKIOHHOCTEH, CIOCOOHOCTEH, BO3MOXKHOCTEH yYAIIUXCS K PA3IMYHBIM
BHUJIaM JI€SITEILHOCTH;

e (OpMHUPOBAHKE MPEJICTABICHUS O SIBJICHUAX M 3aKOHAX OKPYXKAIOIIEr0 MUPA, C KOTOPHIMHU
IIKOJPHUKH CTAIKHBAIOTCS B IIOBCEIHECBHOM KU3HHU,

e (opmMupoBaHUE NPEICTABICHUS O HAYYHOM METO/IE MIO3HAHNUS;

e Pa3BUTHE UHTEPECA K UCCIEA0BATEIBCKON AEATEIbHOCTH;

e DPa3BHUTHE OIBITA TBOPUYCCKOMN ACATEIBHOCTH, TBOPUECKHUX CIIOCOOHOCTEH;

e pa3BUTHE HABBHIKOB OPTaHU3AIMH HAYYHOTO TPY/a, pa0OTHI CO CIOBAPSIMH U YHITUKIIONICUSIMHU;

e CO3JIaHUE YCJIOBHIA JUIsS peain3allii BO BHEYPOUHOE BpeMsi IPUOOPETEHHBIX YHUBEPCAIbHBIX
Y4eOHBIX ACUCTBUI B ypOUHOE BPEMSI;

e pa3BUTHE ONbITA HEPOPMAIBHOTO OOIICHHUS, B3aUMOCHCTBHSI, COTPYIHUYECTBA;

e paclIUpeHre paMoK OOIIEHHUS C COIUYMOM.

e (OpPMHUPOBAHKE HABBIKOB ITOCTPOCHUS (PU3UUCCKUX MOJICTICH U ONMpEIeICHUS TPAHUI] KX
MIPUMEHUMOCTH.

e  COBEpILEHCTBOBAaHUE YMEHUI MPUMEHSThH 3HAHUS 10 (PU3HMKeE ATt OOBICHEHUS SIBICHUN TPUPOIBI,
CBOWCTB BEIIECTBA, PEIICHHS (PU3UICCKHUX 3a7a9, CAMOCTOSITEIILHOTO MPUOOPETCHUS U OLICHKH
HOBOM HH(MOpMaLUU HU3UYECKOTO COACPIKAHMS, UCIIOIb30BAHUS COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

e  HCIOJH30BaHHE MPUOOPETEHHBIX 3HAHUN M YMEHUH 7S pelIeHHs] MPAKTUYECKHUX, )KU3HEHHBIX
3aj1ad4;

e BKJIIOYCHHE yYalINXCS B Pa3HOOOPA3HYIO JESATENbHOCTD: TEOPETUYECKYIO, TPAKTUUYECKYIO,
AHAJIMTUYECKYO, TOUCKOBYIO;

e BBIpabOTKa TMOKMX YMEHUN MEPEHOCUTh 3HAHUS U HABBIKK Ha HOBbIE (POPMBI yueOHOH pabOTHI;

e pPa3BUTHE COOOPA3UTEIHHOCTH U OBICTPOTHI PEAKIINU TIPU PEIICHUN HOBBIX PA3IUYHBIX
(bu3MUecKrX 3a1a4, CBI3aHHBIX C MPAKTUYECKON NeSTENbHOCTBIO.

1. Pe3yabTaThl 0CBOCHHSI KypPCa BHEYPOYHOM JeSITeIbHOCTH

JUYHOCMHbLE PEe3YTbMAMbL.

-TOTOBHOCTH U CITOCOOHOCTH 00YUaIOIIUXCS K CAMOPA3BUTHIO M IMYHOCTHOMY CaMOOTIPE/IENICHUIO;
- cpOpMUPOBAHHOCTH UX MOTHBAIIMH K OOYUCHHIO U IeJICHANIPABICHHON MTO3HABATEIIbHON JEATEITLHOCTH,
- chopMHEpOBAaHHOCTH TTO3HABATENLHBIX HHTEPECOB, MHTEIEKTYAIBHBIX U TBOPYECKUX CITIOCOOHOCTEN
yYanxcs;
- yOSKJIEHHOCTh B BO3MOKHOCTH MMO3HAHUS IPUPOIBI, B HEOOXOTUMOCTH Pa3yMHOTO UCTIOTIh30BAHUS
JTOCTHKEHHUM HAYKH M TEXHOJIOTHH JIJIs1 JATBHEHIIIETO pa3BUTHS Y€IOBEUECKOTO OOIIECTBA, YBAXKEHHUE K
TBOpLIAM HAayKHU U TEXHUKH;
- popMUpOBaHUE IIEHHOCTHBIX OTHOIIEHUH APYT K APYTY, YUUTEII0, aBTOPaM OTKPBITUN U U300PETCHHUI,
pe3ynbTaTtaM o0ydeHusl.
Memanpeomemmuble pe3yibmamol
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- MCII0JIb30BAHNE YMEHUN U HaBBIKOB Pa3IMYHbIX BUJOB I103HABATEIBHOMN AEATEIbHOCTH, - IPUMEHEHHE
OCHOBHBIX METO/I0B MI03HAHUS (CUCTEMHO-UH(MOPMALIMOHHBIN aHAIN3, MOJEIUPOBAHUE) ISl U3YUEHUS
Pa3JIMYHBIX CTOPOH OKPY’KAIOIIEH IEHCTBUTEIBHOCTH;

- (hopMupoBaHe yMEHUI paboTaTh B IPYIIIE C BBITOJHEHUEM PA3JIMYHBIX COLMATIBHBIX POJIEH,
MPEJCTABIATh U OTCTAMBATh CBOU B3TJIAIBI M YOXKICHUS, BECTH TUCKYCCHUIO;
- YMEHUE IeHepupoBaTh UEH U ONIPEIEIIATh CPEACTBA, HEOOXOAUMBIE I UX
peauzanuy;
- IPUOOPETEHNE OIBITA CAMOCTOSATENBHOIO OMCKA, aHAIN3a U 0TOOpa MHPOPMAIIUH C UCIIOIb30BaHUEM
Pa3IMYHBIX UCTOYHUKOB, 1 HOBBIX HH(POPMALIMOHHBIX TEXHOJIOTUHI JJIS pEIIeHHs T03HABATEIbHBIX 3a7ay;
- YMEHUE OIPEJeIATh LeIH U 3a7jauil IeTeIbHOCTH, BEIONPATh CPEACTBA PEAIU3aLIUU LIETIH U IPUMEHSTh
UX Ha [IPaKTHKE;
- HCIOJIb30BAHUE PA3IMYHBIX HCTOYHUKOB JJIS IOJIy4E€HUSI HAy4YHOU MH(pOpMaLUY;
- (hopMupoBaHKE yMEHUI BOCIPUHUMATD, IEpepadbaThIBaTh U MPEIbIBIATH HHPOPMALIUIO B CIOBECHOM,
00pa3Hoii, cuMBOJIMUECKON (hopMax, aHAITU3UPOBATh U NepepadaThIBaTh MOIYYEHHYIO HH(POPMALIHIO B
COOTBETCTBHHM C [TOCTABJIEHHBIMHU 3a/1a4aMM, BbIIEIISATE OCHOBHOE COJIEP>)KaHNE IPOUUTAHHOTO TEKCTA,
HaXOJUTh B HEM OTBETHI HA IIOCTABJICHHBIE BOIIPOCHI U U3JIAaraTh €ro;
- pa3BUTHE MOHOJIOTMYECKON U IMAJIOTH4YECKON PeUr, yMEHHS BbIPAXXaTh CBOM MBICIH U CIOCOOHOCTH
BBICIYLIMBATh COOECETHUKA, TIOHUMATh €r0 TOUKY 3pEHUs, IIPU3HABATh [IPABO JIPYroro 4yeloBeKa Ha HHOE
MHEHHUE;
- OCBOCHHE IIPUEMOB JCHCTBUI B HECTAHAAPTHBIX CUTYyalUsX, OBJIAZICHUE
9BPUCTUYECKUMHU METOJaMU pELIeHUsI TPOOIIeM.
npeomemHule pe3yibmamaol.

- YMEHHUS MOJIb30BaThCSl METOAAMH Hay4YHOT'O UCCIIEA0OBAHUS SBJIEHUHN IPUPO/Ibl, IPOBOAUTH
HaOJI0ACHNUS, IJITAHUPOBATH U BBIMOIHATH SKCIIEPUMEHTHI;
- YMEHHUs 00padaThIBaTh Pe3yIbTaThl U3MEPEHUI, TPEICTABIIATH PE3YIbTATHI H3MEPEHUH C TOMOIIBIO
TabauI, rpaduKoB U GOPMYIT,
- YMEHUs1 OOHAPY>KUBATh 3aBUCUMOCTH MEXIY (PU3NUYECKUMHU BETUUYNHAMHE, OOBSICHATH TOJTyYECHHBIC
pe3yJIbTaThl U JEJIaTh BBIBO/bI, OLIEHUBATH IPAaHULIb] TOTPEIIHOCTEN PE3YJIBTaTOB U3MEPEHU;
- YMEHHS CTPYKTYpPUPOBATh U3YUYEHHBII MaTeprall 1 €CTECTBEHHOHAYUYHYIO HH(OPMALIHIO, TOJIyYEHHYIO
U3 IpYT'UX UCTOYHHKOB;
- YMEHHS PUMEHSATh TEOPETUUECKHE 3HAHUS Ha MPAKTHKE, peliaTh 3aJja4ui Ha IPUMEHEHHUE MOITYYeHHbIX
3HaHUM.
- (popmupoBaHUE MpeACTaBIEHUIN O 3aKOHOMEPHO CBSI3U U MO3HABAEMOCTH SIBJICHUN IPUPOJIBI, 00
00BEKTUBHOCTH HAYYHOT'O 3HAHHUS;
- (popmupoBaHUE NEpBOHAYATIBHBIX MPEACTABIECHUHN O (PU3UUECKON CYITHOCTH SIBICHUNA MPUPOJIbI
(MeXaHWYECKHX, TEeIUIOBBIX, IEKTPOMArHUTHBIX ), BUJJaX MaTepuH (BEIECTBO U I0JIE), ABMKEHUH KaK
croco0e CyIecTBOBaHUS MaT€pUH; OBJIQJCHUE MOHITUIHBIM alapaToM U CUMBOJUYECKUM SI3bIKOM
bu3uku;
- IOHUMaHUe PU3NUYECKUX OCHOB U MPUHIUIIOB JIEHCTBUS (paObOThI) MaIlIMH U MEXaHU3MOB, CPEJCTB
NEPEABMKEHUS U CBSA3U, OBITOBBIX MPHUOOPOB, MPOMBIIIJIEHHBIX TEXHOJIOIMYECKHX MPOLIECCOB, BIUSIHUSA
UX Ha OKPYXKaIUIYIO Cpeny;
-pa3BUTHE YMEHMS INIAHUPOBATh B IIOBCETHEBHOM JKU3HU CBOU JEUCTBUSA C IPUMEHEHUEM MOTYYEHHBIX
3HAHUU 3aKOHOB 3JIEKTPOJMHAMHUKHU, TEPMOIMHAMUKH U TETJIOBBIX SIBJICHHM C IEJIbI0 cOepeKeHus
3/10pOBbBS;
- (popmupoBaHuE NpeACTaBIEHUN O 3HAYEHUH €CTECTBEHHBIX HAYK B PEIIEHUH COBPEMEHHBIX
HKOJIOTUYECKUX MTPOOIIEM, B TOM YHCIIE B IPEAOTBPALICHUN TEXHOTCHHBIX M SKOJIOTHYECKUX KaTacTpod;
- KOMMYHUKaTUBHbIE YMEHUS TOKJIa/IbIBAaTh O Pe3yJIbTaTaX CBOETO UCCIIEI0BaHUs, yHacTBOBATh B
JUCKYCCHH, KPaTKO U TOYHO OTBEYATh HA BOIPOCHI, UCIIOJIB30BaTh CIIPABOYHYIO JINTEPATYPY U IpYyTrHe
HCTOYHUKHU.
B pesynbrare n3ydeHus Kypca BHEYpOUHOU NEATEIbHOCTH YYUEHUK HAYYUMCA.!
* pacro3HaBaTh MEXaHUYECKHE SBJIEHUS U OOBSICHITH Ha OCHOBE UMEIOIINXCS 3HAHUNH OCHOBHBIE
CBOMCTBA MJIM YCJIOBUS IIPOTEKAHUS ITUX SIBJICHUIA;
* ONIMCBIBATh N3YYEHHbIE CBOMCTBA TEJl U MEXaHUYECKHUE SIBICHUS, UCIIOJb3Ys (PU3HUECKHE BETUUNHBL,
IIPU ONMCAHUU MIPABUIBHO TPAKTOBATh (PU3UUECKUI CMBICI MCIIOJIB3YEMbIX BEIMYHH, UX 0003HAYCHUS U
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€IMHUIIBI U3MEPEHUs], HAaXOAUTh (POPMYIIbI, CBSA3BIBAIOIINE TaHHYIO (PU3MUYECKYIO BETUYUHY C JPYTUMHU
BEJIMYNHAMU;
* QHAJIM3UPOBAThH CBOMCTBA TeJl, MEXaHUYECKHE SBJICHUS U MPOLIECCHI, HCIIONB3YS (PU3NUECKUE 3aKOHBI U
IIPUHLUIIBL; TIPU 3TOM Pa3JInyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €r0 MaTEMaTHUECKOE BbIPAXKECHUE;
* pa3nu4aTh OCHOBHBIC MPU3HAKN U3YYECHHBIX (PH3HMUECKUX MOJIEIICH;
* pelarh 3aJa4u, UCIOJb3Ysl (pU3nuecKue 3aKoHbl U (OPMYJIbl, HA OCHOBE aHAJIM3a YCIOBUS 3a1a4UM
BBIJICNATH (PU3NYECKUE BEIIMYMHBI U (POPMYJIbI, HEOOXOAMMBIE /IS €€ PeIIeHus], ¥ IPOBOJUTH PACUETHI,
pacrio3HaBaTh TEIUIOBBIE SIBIICHUS U OOBSICHATh HA OCHOBE UMEIOIIMXCS 3HAHUN OCHOBHBIE CBOMCTBA MIIU
YCJIOBUS IPOTEKAHUS ITUX SABJICHUI;
* ONMCHIBATh U3yYEHHbBIE CBOICTBA TEJ M TEILUIOBBIE SIBIECHUS, UCIOJb3Ysl (PU3HUECKIE BETUUUHBI;
* AHAJIM3UPOBATH CBOMCTBA TEJI, TEIUIOBBIE SBJICHUS U IIPOLIECCHI, UCIIONIb3Ys 3aKOH COXPAHECHUS YJHEPIUU;
pas3nuyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €r0 MaTEMAaTHUECKOE BbIPAXKECHUE;
* pa3yiMyaTh OCHOBHBIE IIPU3HAKU MOJECIIEH CTPOCHMS I'a30B, JKUJIKOCTEH U TBEPABIX TEII;
* pelarh 3aJa4y, UCIOJIb3Ys 3aKOH COXPAHEHHUS YHEPIUH B TEIIJIOBBIX IIPOLIECCAX;
pacro3HaBaTh IEKTPOMArHUTHBIC SIBICHUS U OOBSICHATH HA OCHOBE UMEIOIINXCS 3HAHUH OCHOBHBIC
CBOWCTBA MJIM YCJIOBHUSA IIPOTEKAHUS ITUX SIBICHUIA,
* OIIMCHIBATh NU3yUYEHHBIE CBOMCTBA TEJI U 3JIEKTPOMArHUTHBIC SIBJICHHUS, HCIIONb3YS
¢bu3nyeckre BeITUUHHBI;
* aHAJIM3UPOBATH CBOICTBA TEJ, ANEKTPOMArHUTHBIE SBJICHUS U MPOLIECCHI, UCIIONb3Ys (pU3nUecKue
3aKOHBI: 3aKOH COXPaHEHUs DJIEKTPUYECKOro 3apsaaa, 3akoH OMa [uId ydacTKa Leny, 3aKkoH Jxoymns—
Jlenna, 3aK0H IPSIMOJMHEMHOIO PACIIPOCTPAHECHMS CBETA, 3aKOH OTPAKCHUS CBETA, 3aKOH IPEIOMIICHUS
CBETa; IPU ATOM pa3InyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U €r0 MaTeMaTHYECKOe
BBIPa)KCHHUE;
* pelarthb 3aJa4u, UCIOJb3Yys (pu3nueckue 3aKoHbl (3akoH OMa /171 yyacTKa 1enH, 3aKoH Jpxoyins—
Jlenna, 3aK0H IPSIMOJMHEMHOIO PACIIPOCTPAHECHMS CBETA, 3aKOH OTPaKCHHU CBETA, 3aKOH NPEIOMIICHUS
cBeTa) U (hOpMyJIbl, CBSI3bIBAOLINE (PU3MUECKUE BETMUMHBI (CHIa TOKA, JJIEKTPUUECKOE HANpsHKEHUE,
JIEKTPUUYECKOE COIIPOTHUBIICHHE, YEIBHOE COIPOTUBIIEHUE BELIECTBA, pa00Ta TOKA, MOLIHOCTb
TOKa, (POKYCHOE PACCTOSHUE U ONTUYECKAs CHJIA JIMH3BI, (POPMYJIbI pacuéTa 3JIEKTPUIECKOT0
COIPOTHUBIIEHUS IPU NOCIEA0BATEIHLHOM U NapalieIbHOM COEIMHEHUH IIPOBOIHUKOB); HA OCHOBE
aHaJIM3a YCJIOBUS 3a/1a4M BBIIENATh (PU3NYECKHUE BEIIMYMHBI U (POPMYJIbI, HEOOXOAUMBIE Ul €€ peleHus,
U NIPOBOJUTBH PACUETHI;

e OOBACHATH PU3NYECKUE SIBICHUS: IPSIMOJIMHENHOE PACIIPOCTPAHEHUSI CBETA,
o0pa3oBaHKe TEHH U MOJIYTEHU, OTPAXKEHHUE U NPEIOMIICHUE CBETA;

® U3MepATh (POKYCHOE pacCcTOSIHUE COOMpArOIei JIMH3bI, ONTUYECKYI0 CUITY JIMH3bI;

® [IOHMMATh CMbIC]I OCHOBHBIX (PU3NYECKUX 3aKOHOB U YMEHHUE NMPUMEHSATh X Ha MPAKTHUKE: 3aKOH

OTPaKEHUs U MPEIOMIICHUS CBETA, 3aKOH IIPSIMOJIMHEUMHOIO PACIIPOCTPAaHEHUs CBETA.

Yuenux noaydunt 603MOHCHOCNTb HAYUYUMbCAL.

* paszauuaTh TPaHULBl TMPUMEHUMOCTH (U3MYECKUX 3aKOHOB, IOHMMAaTh BCEOOLIUI Xapakrep
(GyHIaMEHTalIbHBIX 3aKOHOB;

* mpuéMam Moucka 1 GopMyJIUPOBKHU JOKA3ATENIBCTB BBIABUHYTHIX TMIIOTE3 U TEOPETUUECKHUX BBIBOJIOB HA
OCHOBE dMITUPUYECKH YCTAaHOBJIEHHBIX (PaKTOB;

* UCIIOJIb30BaTh 3HAHUS O TEIUIOBBIX SIBJICHUSAX B IMOBCEIHEBHOW >KM3HM JAJIsl oOecrieueHust 6e30MacHOCTH
npu obOpamieHuu ¢ OpudopaMu M TEXHMYECKMMHU YCTPOWCTBAMH, J Jii COXPAaHEHUS 3J0pOBbS M
COOJIIOICHHSI HOPM KOJIOTHYECKOT0 MIOBEACHUS B OKpY Karollei cpejie;

* IPUBOAMTH MPUMEPHI IPAKTUYECKOTO HCII0JIb30BaHUs (PU3NYECKUX 3HAHUN O TETIOBBIX SIBJICHUSIX;

* pa3niMyaTh TPaHUIBl MPUMEHUMOCTH (PU3UYECKHX 3aKOHOB, I[OHMMAaTh BCEOOLIUN XapakTep
(byHIaMEHTAIbHBIX (U3NYECKUX 3aKOHOB (3aKOH COXpPAHEHHUs PHEPrUU B TEIUIOBBIX Ipolieccax) H
OTPaHNYEHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

* IpuéMam MoucKa 1 GOpMyITUPOBKHU JOKA3ATEIBCTB BBIABUHYTHIX THIIOTE3 U TEOPETUUECKUX BHIBOJIOB HA
OCHOBE SMITUPUYECKHN YCTAaHOBJIEHHBIX (PaKTOB;
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* HaXOJUTh aJIEKBATHYIO MPEIJIOKEHHON 3amaue (GU3HUECKYIO0 MOJIeNb, pa3pemiaTh IpodieMy Ha OCHOBE
MMEIOLIUXCS 3HAHUM O TETUIOBBIX SIBJICHUSAX C MCIIOJIb30BAHMEM MaTEMaTHYECKOro armnapara U OlleHUBAaTh
PCAIBHOCTD MOJIYUCHHOT'O 3HAUYCHUS (bHBH‘-IGCKOﬁ BCIIMYNHBI.

* UCMOJb30BaTh 3HAHUSA OO0 AJIEKTPOMATHUTHBIX SBJICHUSX B MOBCEAHEBHOW JKHM3HM JJIsi 0OECIIeYeHHS
0€30MacHOCTH TpH OOpalIeHUH C NpUOOpaMH M TEXHHUYECKUMHU YCTPOMCTBAMH, MIJII COXPAHCHUS
3JI0pOBbS U COOIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKPY>Kalollel cpeie;

* IPUBOAUTH TMPHUMEPHI MPAKTUYECKOTO HCIOJIH30BAHUS (PU3UUECKUX 3HAHUA O 3IIEKTPOMArHUTHBIX
SIBJICHUSX;

* pa3nuyaTh TPAHUIBl TMPUMEHUMOCTH (U3UUECKUX 3aKOHOB, IOHMMATh BCEOOLIMI Xapakrtep
(GbyHIaMEHTaNbHBIX 3aKOHOB (3aKOH COXpPaHEHHUs JJIGKTPUYECKOrO 3apsla) W OrpaHUYEHHOCTh
WCII0JIb30BaHUSI YACTHBIX 3aKOHOB (3akoH OMa 15 yuacTka 1enu, 3akoH Jlxxoyns—IJlenna u ap.);

* nmpuéMaM MOCTPOeHUs (U3MYECKUX MOjeNel, morcka U (GOPMYJIMPOBKU JT0KA3aTEIBCTB BBIIBUHYTHIX
TUIOTE3 U TCOPCTUYCCKUX BBIBOAOB HAa OCHOBC SMITMPUYCCKH YCTAHOBJICHHBIX q)aKTOB;

* HaxOJUTh aJIEKBATHYIO MPEJIOKEHHON 3aaue (PU3MUECKyI0 MOJIeNb, pa3pemaTh IpodjieMy Ha OCHOBE
HNMCHOIIUXCA 3HAaHUU 06 SJICKTPOMArHuTHBIX SABJICHUAX C UCIIOJIB30BAHUCM MATCMATHYCCKOI'O anrapara u
OLICHUBATh PEAbHOCTh IOJIYYEHHOTO 3HAYeHUs (U3UYECKON BEJIMYUHBL. pa3inyaTh (OKYC JIHH3BIL,
MHUMBIH (OKYC U (OKYCHOE pacCTOSHUE JIMH3bI, ONTUYECKYIO CHIIY JIMH3bl U ONTHYECKYIO OCh JIMH3BI,

co61/1pa}0my}0 " paCCCUBArOLIYIO JINH3BI, I/I306pa)KeHI/I$I, JaBaCMbIC CO6Hp8.IOH.I€ﬁ u pacceHBanmeﬁ

JIMH30M;

® HCIIOJB30BATh MOJYYCHHBIC 3HAHUS, YMEHUS U HaBBIKU B TTOBCEAHEBHOM KU3HH, IKOJIOTHU, OBITY,
OXpaHe OKpY XKalollel cpe/ibl, TeXHUKE O€30MacHOCTH;

e BBIOMpATh U U3TOTABIUBATH MOJICIIH;

® 3amUIIATh padOTHI M MMPOEKTHI UCCIIEIOBATEIBCKOTO XapaKTepa

2.Coaep:kaHue Kypca BHEYPOUYHOM JesiTeJIbHOCTH ¢ YKa3aHueM (popM OpraHu3anuu U BUJI0B

AESTeJIbHOCTH
Ne | Hammeno XapaKTepuCcTHKA OCHOBHBIX ®opMbI OPraHu3anMU Buabi
BaHUe coJep:KaTeJbHbIX JUHUH AesiTeJIbH
pasaesioB OCTH
1. Teopus: nieHa nenexus, NorpeHoCTh VHUBUYyallbHas U JInuHoCTH
®du3nyeck | abCOMOTHAS U OTHOCUTEIbHAS, TTIOKA3AHUS rpymnmoBas pabora bIE,
ue npubopa. oOyyaromuxcs, [IO3HaBaTE
MeTO/bI Ipakxmuueckue pabomsi IIJIJAHUPOBAHUE U JIBHBIE,
n3ydenusi | 1. OnpeneneHue LEHBl JEIEHNS PA3IMUHBIX | IPOBEICHUE KOMMYHUK
npupoabl: | NpruOOpPOB, CHATHE MTOKA3AHUH. HCCIIEA0BATEIBCKOTO aTUBHBIE,
Teopernye | 2. OnpeneneHue NOrpenIHoCTeR JKCIIEPUMEHTA, pEryJIsITUB
CKMH U U3MEPECHUM. CaMOCTOSITENIbHBIN cOOp | HbIE
JIKCIEPUM JTAHHBIX JUISl PELICHUS
€HTAJIbHBI IIPAaKTHUYECKUX 3a/1a4,
17| aHaJIu3 U OLICHKa
MTOJIyYEHHBIX
pe3yabTaToB.
2 | TenuoBsle | Teopus: BHyTPEHHSS SHEPTUS.
AABJICHHU S Temneparypa. TepMOMETPHI U UX BUJIBI. VHIUBUYyallbHas U JInuyHoCTH
u Meroabl | Temnonepenaya: TEMIONPOBOIHOCTB, rpynmnosas pabota bI€,
170.4 KOHBEKLUs, n3ilydeHue. lcnons3oBanue o0yyaromumxcs, [I03HABaTE
ucciaenona | sueprun ConHua Ha 3emie. Tepmoc. IJIAHUPOBAHUE U JIbHBIE,
HHUSA Berpsl. Cioco6sI iepeaun Temia. IIPOBE/ICHUE KOMMYHHUK
KonugecTBo TemmoTsl. ArperaTHbie HCCIIEA0BATEIBCKOTO aTUBHBIE,
cocTosAHMs BeulecTa. [lnasnenue u JKCIIEPUMEHTA, PEryJISITUB
OTBEP/ICBAHUE KPUCTAIUNINYECKUX U CaMOCTOSITENIbHBIN cOOp | HbIE
amopdHbIX Teln. Mcnapenue u JTAHHBIX JUISl PELIECHUS
KoHJieHcanus. Kunenue. BeiBeTprBanue. IIPAaKTHUYECKHX 3a/1a4,
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Brnaxnocts Bo3myxa. Touka pocsl. Puszuka aHaJIN3 U OIlEHKA
Y HapoJIHbIe MpUMETHI. TermioBbie MOJTyYEHHBIX
JIBUTATEIN B )KU3HU U B OBITY. pe3yJIbTaTOB.
Ilpakmuka, sxkcnepumenm:

1. 3yuyeHue cTpoeHUs KpUCTAILIOB U MX

BhIpalllBaHUE.

2. [TpuGopsb! a1 U3MEPEHUS BIAKHOCTH.

[Tcuxpometp, rurpomeTpsl. TaOauIbI.

Pewenue 3a0ay. «CrnocoObl U3MEHEHUS

BHYTpeHHEH 3Heprun». CocTaBiIeHUE CBOUX

3agad. 3agauu TPU3.

3 | Daexrpuu | Teopus: WHJUBUIyaIbHAS U JlnynoctH
ecKue HcTopus anekrpudectBa. IIeKTpU3aLHsL rpynmnosas pabora bI€,
sIBJICHUSI ten. [IputspkeHue u oTTalKuBaHUE o0y4armuxcs, MO3HaBaTe
U MeTOJbl | DJIEKTPUYECKUX Ted. DIEKTPOCKOIL. IUTAaHUPOBAHKE U JIbHBIE,
170.¢ [IpoBOIHUKYU U AUDIIEKTPUKH. MIPOBE/ICHHE KOMMYHHUK
ucciaenosa | [lomynpoBoaHUKH. DIEKTpUUECKas ENb U | UCCIIEOBATEIBCKOTO aTUBHBIE,
HUS ee coctaBHbIe yacTu. 3akoH Oma. Peoctathl. | sKcriepuMeHTa, peryJsiTuB

VY aenbHOe conpoTuBieHue. Bus CaMOCTOSITENIbHBIN cOOp | HbIE
COCIMHEHUS TPOBOTHUKOB. MOIITHOCTH JTAHHBIX JIJIS1 PEIICHUS
ANEKTPUUYECKUX MTPHUOOPOB. bhITOBEIE MPAKTUYECKHX 3a]a4,
aNeKTpUUecKkue mpuobopsl. HarpeBanue aHaJIM3 U OLICHKA
npoBoAHUKOB. KopoTkoe 3ambikaHue. MOJTy4YE€HHBIX
Konnencaropsr. 300pereHue gamIibl pe3yabTaToOB.
HaKaJUBaHUS. DJIEKTPUUYECKHE

HarpeBaTelIbHbIe TPHUOOPHI

Ilpaxmuxa, s3kcnepumenm:

1.MccnenoBanue u UCMOJIb30BAaHNUE CBOMCTB

ANEKTPUYECKUX KOHJEHCATOPOB.

2. CocTaBiieHHE Pa3JIMYHBIX CXEM

ANEKTPUUECKHUX LIeTeil.

3. Uzyuenue mocienoBaTeabHOTO,

MapajyieIbHOTO U CMEIIAHHOTO COEIUHEHUS

MIPOBOJTHUKOB.

Pewenue 3a0au:

«DNeKTpuYecKas 1eMb 1 €€ COCTaBHbIE

gacTh». «3akoH Omay. «[lapannensHoe u

MOCJIEIOBATEIFHOE COSTUHEHNE

IIPOBOJIHUKOBY.

4 | Daextpom | Teopus: WHJIUBUIyaTbHAS U JlnunocTH
arHuTHble | MarautHoe mosie 3emMiu U APYTuX MJaHeT. | rpymnmnoBas pabota bI€,
sIBJICHUS MarsuTHbIE IMHUU TTOCTOSTHHOTO MarHuTa. | 00yd4aromuxcs, MO3HaBaTe

Kommnac u ero npuHuumn qeicTBUS. MJIAHUPOBAHUE U JIbHBIE,
DIIEKTPOMArHUTHI U UX TIPAKTUYECKOE MIPOBE/ICHHE KOMMYHHK
MIpUMEHEHUE. HCCIIE0BATEIbCKOTO aTUBHEIE,
IIpakmuxka, s3xcnepumenm: IKCIIEPUMEHTA, peryJsTuB
1.I[Tony4enue u pukcupoBaHue CaMOCTOSITENIbHEIN cOOp | HbIE
M300paKeHHST MAarHUTHBIX TIOJIEH. JAHHBIX JIJIST PEIICHUSI
2.M3y4yeHne CBOMCTB 3JIEKTPOMArHUTA. MPaKTUYECKUX 3a/1ay,
3.M3yueHue MoJienr 3IEKTPOIBUTATENS. aHaJu3 M OlIEHKa
MIOCTOSIHHOTO MarHuTa. MOJTYYEHHBIX
pEe3yJIbTATOB.
S. | CeeroBble | Teopus: VHJUBHlyaJIbHAs U JInynocTH
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SIBJICHUS CaeroBoii 1y4. CoTHEYHBIE 3aiUUKH. rpymnmoBas pabora bIE,

[lony4yeHue TeHU U MOIYTEHU. 3aKOHBI o0yyaromuxcs, [I03HABAaTE
OTpa)keHHs U IpestomieHus ceera. Kak CaMOCTOSTEINIbHBIN cOOp | JIbHBIE,
Apxumen nopker puMckuid ¢pnoT. CriekTp. | JaHHBIX AJIS pelIeHus KOMMYHHUK
JIunzel. Ouku. OnTuyeckue Npuodopsl ¥ UX | MPaKTHYECKUX 3ajad, aTUBHBIE,
IIPUMEHEHUE. aHaJIM3 U OLICHKA peryJsTuB
IIpaxmuxa, sxcnepumenm: IIOJIyYE€HHBIX HBIC
Onpeznenenue raaBHOTO (POKYCHOTO pe3yabTaToOB.

PacCTOSIHUSL M ONTHYECKOW CHUIBI JIMH3HI.
2.Habmonenue uaTepepeHnnu u
nudpakIuy cBeTa.

3.CreKkTpocKon U METO/Ibl CIIEKTPAJIBHOTO
aHaym3a.

Pewenue 3a0au.

«ITocTpoeHue B THMH3aX)

1. ®du3uyeckue MeTOAbl H3YUYeHHS IPUPOIbI: TEOPETUYECKHUI U

IKCIePUMEHTAJNbHBIH (3 yaca)

Omnpenenenue 1eHBI AeEHUs U MOKa3aHUil MpUOOPOB. AOGCONMIOTHAS U OTHOCUTENbHAS MTOTPEIIHOCTD.
IIpaxmuueckue pabomul

1. Onpenenenuie LeHbI JEICHUS Pa3IMUHbIX TPUOOPOB, CHATHE TOKa3aHUM.

2. OnpeneneHue NOrpelIHOCTeH U3MEPEHUI

2. TenuioBble ABJIEHUSI U METOAbI UX HCCJIe0BaHUA (8 YacoB).

CriocoObl U3MEHEHUST BHYTPEHHEHN YHEPTUU TEN: COBEpIIEHUE PabOThI U Terwtonepenaya. Buas
TeIUIonepeiadu — TeIIONPOBOIHOCTh, KOHBEKIINA U u3nyueHue. KomuuecTBo TemnoTsl. Y enbHas
TEIJIOEMKOCTh. DHEPIusl TOIUIMBA. Y IeJIbHAS TEIJIOTa CrOPaHus TOIUIMBA. 3aKOH COXPAHECHUS U
[IPEBPAIICHUS YJHEPTUU B MEXaHUYECKUX U TEIUIOBBIX IpoLeccax. Y IelbHas TEeIUIOTa MIaBJICHUS U
yZAeIbHAs TeIoTa mapoodpazoBanus. [Ipudopsl s H3MEpEHUs BIaKHOCTH.

IIpaxmuueckue pabomsi:

1.VI3yueHue CTpOEHHUs KPUCTAIIJIOB ¥ MX BBIPAIIBAHUE.

2. [Tpubops! ans uzmepenus BiaxHocTu. [lcuxpomeTp, rurpoMeTpsl. Tabnuib.

Pewenue 3a0au no meme. CoctaBienue cBoux 3anad. 3agauu TPU3.

H3zeomosnenue nocobutl u mooeneti

1. Tepmocsl, MOJETH TEYHOM TATH, MOJIETD “KoHBEKIIHS.

2. KoMIieKThl puCyHKOB-3a/1a4 110 TEME

Tembl uccnedosamenvbckux pabom

1. Dxonoruyeckue mpobIEMbl, CBI3aHHbIE ¢ PaOOTON TEIUIOBBIX ABUTATENEH U T.1.

2. llpumenenmne n3MeHEeHHs GU3NUECKUX CBOWCTB BEIIECTBA MPH MEPEXOJIC B

JPyroe arperaTHoOe COCTOSIHUE B TEXHUKE (METANITYPIusi, KpUOTEHHOE

o0opyIoBaHueE U T.1.).

3. DyeKTpUYecKHe SBJICHUSI M MeTObI UX Hccie1oBaHus (8 yacoB)

DnekTpu3alus Tel, 1Ba poJia 3apsAioB, X B3auMmojeicTeue. Konnencaropsl. DIeKTpUIECKH TOK.
DnekTpuyeckas 1enb. JlelcTBus anekTpuueckoro Toka. CoelMHEHNE MPOBOJAHUKOB (TIOCIE0BATENBHOE,
napajuieJbHOe, CMemaHHoe). PaboTa 1 MOIIHOCTB AJEKTPUIECKOTO TOKA, 3akoH [[xoynsa-Jlenma. Pacuér
ANEKTPOIHEPTHH, TOTPEOIIEMON OBITOBBIMHE SJIEKTPONPHOOpaMHU.

IIpaxmuueckue pabomol

1.MccrnenoBanue 1 UCMONb30BAHUE CBOMCTB JIEKTPUUYECKUX KOHIAEHCATOPOB.

2. CocTaBieHHE PA3IMYHBIX CXEM IEKTPUUECKHUX LIETICH.

3. N3yueHue nocienoBaTenbHOro, NapajjieIbHOTO U CMEIIAHHOTO COEAUHEHUS

MTPOBOTHUKOB.

Pewenue 3a0au: «InexTpuueckas 1enb U €€ COCTaBHbIE yacTh». «3akoH Omay. «[lapannensHoe u
MOCJIeIOBATEILHOE COCIMHEHNE MTPOBOTHUKOBY, PEIICHUE 3a/1a4 110 3a0aBHBIM PUCYHKAM U3 PE3UCTOPOB.
Hsz2o0moenenue nocobuii u mooernetl.

1.KBapTupHas npoBojika U OcBelleHUE (MOJIETb).
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2.DneKTpUYeCcKre UTPYLIKH U KyKJIbl KYKOJIBHOTO T€aTpa C UCIOIb30BAHUEM CBETOIMO/IOB, TEPKOHOB,
(hOTOCOTIPOTHBIICHHH H T.I.

Temvl uccnedosamenvckux pabom
1.DneKkTpu4ecTBO B )KMBBIX OPraHU3MaX: )KMBOTHBIE; PACTEHHUSI; KIIETOUHbII YPOBEHb.
2. Monuus (mogdopka u 0000IIeHne MaTeprana).
3. CTaTu4ecKoe 3JIEKTPUUYECTBO.

4. DJIeKTPOMATrHUTHBIE siBJIeHUd (8 yacoB).
MaruutHoe nose. DJIeKTPOMarHuThl 3JIEKTPOMarHUTHHIE peie U UX IPUMEHEHHUE.
[TocTostHHBIE MAaTHUTHI M UX IPUMEHeHHe. MarauTHoe nosie 3emnd. Ero BiusHuEe Ha pauoCBA3b.
JleiicTBrEe MarHUTHOTO TIOJISl HA MPOBOJIHUK C TOKOM. DJIEKTPOBUTATEIb.
Ipakmuyeckue pabomboi.

1.ITony4yenue u pukcupoBaHue N300paKEHUSI MATHUTHBIX MOJIEH.
2.M3yueHue cBOMCTB AJIEKTPOMArHuTa.

3.U3yuyenue Moaenu 37eKTPOIBUTATEIS.

Teopueckue pabomui.

1. MarnuTtHOE nosie 3eMIIH.

2. [IpumeHeHne IEKTPOMAarHUTOB.

5.CBeTtoBble siBJIeHus (8 yacoB).

3akoHBI OTpakeHUs 1 npenomiieHus. [lomHoe oTpakenue. 3epkaina miockue u cepuueckue. JIMH3HL
OnTuueckas cuia TuH3bl. OUKky, JIyna, MUKPOCKOI, Teleckorl, (oToanmnapar. Jucnepcus cBera.
Wutepdepennus ceera. Audpakius ceera. Mckaxkenne n300paskeHuid, TOTYYaeMbIX C TOMOIIBIO
ONTUYECKUX MPUOOPOB. CHEKTPHI U CIIEKTPAJIbHBIN aHAJH3.
Ipaxmuueckue pabomeul.

1.0Omnpenenenue riaBHOrO (JOKYCHOTO PACCTOSHUS M ONTUYECKON CHIIBI JIMH3HI.
2.Habmonenne naTEpPEepeHINT 1 TUPPAKIIU CBETA.
3.CHeKTpOCKON ¥ METO/IbI CIIEKTPATbHOIO aHAIM3A.
H3z20moenenue nocobuti u mooernetl.

1.KoMrmnekT HarfasAHOro MaTepuana Juist MpoeKIuii (o gusuke, acTpOHOMUH,
aBTOZEIY U IPYTHM IPEIMETaM B paMKaX MEXKITPEIMETHBIX CBSI3EH).
2.KoMIiekT pucCyHKOB IO TEME.

Tembl uccnedosamenvbckux pabom.

1.I'ma3 — ontuyeckuit npubop. Mukpoxupyprus riaza. GaceTkn HaCeKOMBbIX.

2.Madopmanus o 3Be3aax, Moxyyaemast IoCpeICTBOM U3YUEHHS CBETA,
MPULIEIIErO OT HUX.
3. Onpenenenue 3Ha4eHUsI CKOPOCTH CBETA 1O 3aTMEHUSIM criyTHUKA FOmuTepa.

3. TemaTnyeckoe NIIAHHPOBAHHE

Ne HazBanust paznenos KonnuecTBo yacos
1 @u3nYecKUe METOIbI U3yUYECHHS IIPUPOIBI: TEOPETUUECKHUN U 3
9KCIIEPUMEHTAIbHBIN
2 TemoBble IBICHUS M METO/BI MX UCCIICJOBAHMSI 8
3 DNEeKTPUUYECKHE SIBJICHUS] M1 METOJIbI MX UCCIICAOBAHUS 8
4 DNEKTPOMAarHUTHBIE SIBIICHUS 8
5 CBeTOBBIE SIBJIICHHS 8
Bceero 35
KanenpapHo-temaTnieckoe INIAaHUPOBaHUE
Ne Tewma 3ansaTHA Kon-Bo | [lara npoBenenus
I qac
1. ®usuyeckue MeTOAbl H3YYCHHS IPUPOABI: Lama | Jama
TeOpeTHYECKHH M IKCIIEPUMEHTAJIbHBIN (3 yaca) Gaxm niau
1 Unctpykrax no Th. IlorpemHocts, abconoTHas M OTHOcUTeNbHas. | 1
Llena genenus. OnpeneneHne NOKa3aHus IpUOOPOB.
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Ilpakmuuecxas paboma Nel
«Ompenenenue MEeHbBI ACTICHUS PA3TUYHBIX TPHOOPOB, CHITHE
MTOKa3aHUuM.

Ilpakmuueckas paboma Ne2
«OnpeneneHue NorpentHoCTed N3MEPEHUIN

2. TenuioBble ABJIEHUSI U METOABI UX HccIeT0BaHusA (84acoB)

CniocoObl U3MEHEHUS BHYTPEHHEH YHEPTUH TEN: COBEPIIEHUE PaOOTHI
U Teruionepenava. Buasl Tennonepenaun — TEMIONPOBOAHOCTb,
KOHBEKIIMSI U U3TyYEHHE.

1

KonuyecTBo TEIoThl. DHEPrusi TOMIUBA. 3aKOH COXPAHEHUS U
MIPEBPAICHHS YHEPTUU B MEXaHUYECKUX M TETUIOBBIX MPOIECCaX.

Ilpaxmuueckas paboma Ne3
«M3ydyeHne cTpoeHus: KpUCTaIOB U UX
BbIpalBaHUE)

VY aenpHas TEIUIOTAa IJIABJIEHUS U y/I€TbHAas TEIJI0Ta
napooOpa3zoBanus. [Ipubopsl A U3MEpPEHHs BIaXXHOCTU

Ilpakmuueckas paboma Ned
«ITpubOpBI A1 U3MEPEHUS BIAXKHOCTH.
[Icuxpomerp, rurpomMeTpbl. TabIUIbD).

Pemenue 3amau nmo teme. CocTaBiieHHE CBOUX
3agad. 3agaun TPU3.

10

Pabora 1o co3manuio MoJieNeid, TROPYECKUX paboT

11

JleMOHCTpamus 1 3aluTa UCCIIeIOBAaTeILCKUX PadboT 1
MoJieen

3. DJieKTpUYecKHe SIBJICHUSI M MeTOIbl X Hccie0BaHus (§yacoB)

12

DJeKTpu3anus Tel, 1Ba pojia 3aps/i0B, UX B3aUMOJCHCTBHE.
KonpaeHncaropsl.

1

13

DNEKTpUYECKUH TOK. DJeKTpudeckas 1enb. JleiicTBus
aneKkTpudeckoro Toka. CoequHeHNE MPOBOIHUKOB
(mocnenoBaTeIbHOE, MAPAIIEIbHOE, CMEILIAHHOE).

14

Pabota u MOILITHOCTB AEKTPUYECKOTO TOKA, 3aK0oH [[xoyns-Jlenmna.
Pacuér snexTposneprun, noTpedisieMoil OBITOBBIMU
AJIEKTpOonpudopamu.

15

HpaKTI/ILIeCKaSI pa60Ta No5 «HccnenoBanne 1 UCIOJIb30BaHUE
CBOMCTB QJICKTPUYICCKUX KOHIACHCATOPOB.

16

[TpakTiueckas pabota Ne6 «CocTaBieHne pa3IMuHbIX CXeM
ANEKTPUYECKUX LIETICI

17

[TpakTueckas padota Ne7 «3ydueHue nocieqoBaTeabHOro,
NapauIeJIbHOTO U CMEIIAHHOTO COEIUHEHMS IPOBOJHUKOB. Pemenne
3ajia4 1o 3a0aBHBIM PUCYHKAM U3 PE3UCTOPOB»

18

Pabota o cozmanuio Mojieneid, TROpYecKuX paboT

19

I[CMOHCTpaLII/IH TBOPUYCCKUX pa60T 1 MoJieIeH

4. D1eKTPpOMAarHuTHbIE siBJeHud (8 yacos)

20

MarsuTtHoe IoJIE. QHGKTpOMaFHI/ITLI QJICKTPOMArHUTHBIC PCJIC
1 X IPUMCHCHHCE. IlocTosTHHBIC MAarHUTHI U MX IMPUMCHCHUC.

21

[TpakTdeckast pabota Ne§ «Ilomydenue u pukcupoBanue
HN300paKCHUS
MarHUTHBIX MOJICH

22

MarnauTHoe nose 3emiau. Ero BausiHue Ha pajroCcBsI3b

23

[TpakTtuyeckas padora Ne9 «l3yueHne CBOWCTB 3JIEKTPOMArHUTa
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24

JlelicTBME€ MAarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM.
ONEeKTPOABUTATET

25

[Tpaktrueckas padora Nel0 «M3yuenrne Moaen 3JEKTPOABUTATEIIS

26

Co3znanue TBOpueckux padoT « MarHuTHOE 1osie 3eMiny,
«IIpuMeHeHune 3eKTPOMarHUTOB»

27

3aiuTa TBOPUYECKHUX paboT

5. CBeroBble siBjieHHs (6 4acoB)

28

3aKoHbI OTpaskeHus U npenomieHus. [lonHoe oTpakeHue.

29

3epkaina miockue u chepuueckue. Jlmuzpl. OnTudeckas cuia
nuH3bl. OYKH, JIyIa, MUKPOCKOII, TEJIECKOII, hoToanmapar.

30

ITpaktuueckas padota Nell «Onpenenenue riaBHOTO (POKYCHOTO
paccTosIHUS U
ONTUYECKOM CUITBI TUH3BD»

31

Hucniepcus ceera. Matepdepenius ceera. udpakuus cBeta

32

[Tpaktuyeckas padora Nel2 «Habmoaenue narepdepeHunu u

nudpakiu
cBETa»

33

Hckaxxenne n300paxxeHui, MOJTy4aeMbIX C IOMOIIBI0 ONTUYECKUX
nprOopoB. CHEKTpsl U CIEKTpaIbHbINA aHAIIU3.

34

[TpakTraeckast padota Nel3 «CrieKTpoCKOIT U METOIbI
CHEKTPAILHOTO
aHaJIM3a»

35

3amuTa mocoOuid U MoJiesiel, BBICTYTUICHUS C
UCCJICIOBATEIILCKUMH PaboTaMu
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JlucT cornacosanua k AokymeHTy NQ 47 ot 09.02.2026
MHuymatop cornacosaHua: MuHauesa I.K anpexTtop
Cornacosanue uHuyumnposaHo: 09.02.2026 11:46

INuct cornacosaHunA Tun cornacoBaHua: nocnenoBaTesibHOe
N° (17[0} Cpok cornacosaHusA PesynbTaTt cornacosaHus 3ameyaHun
1 Munauesa I".K Moanucano

09.02.2026 - 11:47
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