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1.ITosicHuTEIbLHAA 3aNMUCKA

Hacrosimass paGouass mporpamMma pa3paboTaHa Ha OCHOBAHHMU CICAYIOIIUX HOPMAMUBHLIX
OOKYMEHMOS.

1.

2.

w

denepanbHas oOpa3oBaTenpHas MporpaMMa OCHOBHOTO OOWIET0 00pa3oBaHUS
,YTBepXKAEHHAs TprKa3oM MuHucTepcTBa npocsernieHus or 16.11.2022r.Ne993.
[Tpumepnas obpaszoBatensHas nporpamma OOO, opobpenHas pemenum dexepanbHOTO
y4eOHO-METOIMYECKOTO0  OOBCAMHEHHS 1O 00meMy oOpa3oBaHHIO (TPOTOKOJ  OT
08.04.2015r. Nel/15).

OcHoBHas o6pazoBatenbHas nporpamma OO0 MBOY Nuzenckas CLI Ne2.

Paboune nporpammel . @uszuka. 7 — 9 kiaccsl. CocraButens E.H.Tuxonosa. — 2-e uzn.- M.:
Hpoda, 2013. (CranmapTsl BTOPOTO MOKOJICHHS ).

[Tpumepnas nporpamma Boctiutanus 2023roz.

PaGouas IIporpamMma OpuCHTHUpPOBaHA Ha UCIIOJIb30BAHUC y‘le6HI/IKa

Ouznka . 8 kmacc.. y4eOHWK s oOmieoOpaszoBarenpHbIXyupexacauii/ H.C.Ilypeimesa.,
H.E.BaxeeBckas — M.:/Ipoda, 2016.

PabGouas nmporpamMma npeaycMaTpyBaeT CASAYIOIIMI BapUaHT OpraHU3aliu mpolrecca o0ydeHus B
8 kiacce: 0a30BbIil ypoBeHb 00ydeHus B oObeMe 68 yacoB (B Hememo — 2 yaca), U3 HUX IS
IIPOBEJICHUS: KOHTPOJIbHBIX padoT — 7 yueOHBIX 4acoB, Ja0OpaTOpHbIX paboT — 16 y4yeOHbIX

4acCoB.

C yderoMm ypoBHEBOH crenupukd &8 Kiacca BBICTPOEHO TEMaTUYECKOE IUIAHHMPOBAaHHE: CHCTEMa
y4eOHBIX YPOKOB, CHPOEKTHPOBAHBI 1€, 33/1a4H, OXKUIAeMble pe3yIbTaThl 00yueHus (IIaHupyeMble
pe3yibTathl). [InaHupyercst B peno/jaBaHuy MpeMeTa UCIOJIb30BAaHUE CIICAYIOIINX MeIarornueckKux
TEXHOJIOTHIA:

TEXHOJIOTUU JITUYHOCTHO OpI/IeHTI/IPOBaHHOFO 06yquI/m;

TEXHOJIOTMH MOJHOTO YCBOCHHS;

TEXHOJIOTUH O0yYEHHs Ha OCHOBE PEIICHHUS 3a/1aY,

TEXHOJIOTUU O0YUYEHHS Ha OCHOBE CXEMATUYHBIX M 3HAKOBBIX MO/IENIEI;
TEXHOJIOTHUH MPOOJIEMHOTO 00yUeHHUS.

TEXHOJOTHH TUCTAaHIIMOHHOTO 00y4YeHUS

Bupabl yyebHOM AeATENbHOCTU:

- Cnymanue yunrens

- CJ'IYHIaHI/Ie M aHaJInu3 JOKJIaaA0B OJHOKJIIACCHHUKOB

- CamocrosiTenpHas paboTa ¢ TEKCTOM y4eOHUKA, HAYYHO MOMYJISIPHOM JTUTepaTyphbl

- Pabora ¢ ¢pusznyeckumMu TepMHUHAMU

- OT60p MaTepurajia U3 HECCKOJIbKUX NUCTOYHUKOB

- Hanmucanue noxmanos, pedeparon

- [IpocMoTp nmo3HaBaTeNbHBIX (PUIEMOB

- AHanu3 (pU3HYECKUX TaOIHII, CXeM, PUCYHKOB

- AHanM3 BO3HUKAIOIIUX MPOOIEMHBIX CUTYAITHA



- IIpecc-xoHdepennn

- Jlekuusi-onnaiiH (ucnonp3oBanue yuaeoHoii miardgopmsel ZOOM)

- YueOHbIe OJIUMITHAEL.

@DopMbI U METOBI PAOOTHI

a) YPOK HU3Y4YCHHUA HOBOT'O MaTCpHUaa. CIO,I[a BXOIAT BBOJHAA U BCTYIIUTCIIbHAA 4aCTH,
Ha6J'II-OI[eHI/I$I nu C60p MaT€pHraIoB - KaK METOAUYCCKHUEC BAPHUAHTEI YPOKOB!

Bunel:  ypoxk-nekuus, ypok — 0ecesia, ypok ¢ HCIOJIb30BaHHEM y4eOHOro BUICO(PHIbMA, YPOK
TEOPETUYECKUX WIIH MPAKTUYECKUX CAMOCTOSTENIBHBIX PaboT (MCCIeI0BaTeNIbCKOrO THIIA),
YPOK CMEIIaHHBIN (COueTaHUE Pa3UYHbIX BUJIOB YPOKa Ha OJTHOM YPOKE).

0) Ypoku coBepIlICHCTBOBAHMSI 3HAHUM, yMEHUI U HaBBIKOB. Cr0/1a BXOJIAT YPOKHU
(dbopMUpOBaHUS YMEHHUI U HABBIKOB, LIEJICBOTO MPUMEHEHHS YCBOSHHOTO U JIP.:

Bunel: ypok caMoCTOSITENBHBIX PadoT, ypoK-1adopaTopHas paboTa, ypoK MPaKTHUECKUX
paboT, ypOK-3KCKYpCHSsl, CEMUHAp.

B) Ypok 00600meHus u cucreMaru3anui. Cro1a BXOAST OCHOBHBIE BU/IbI BCEX IATH THIIOB
YPOKOB:

- YPOK-CEMHUHAp, YPOK-KOH(PEPEHIUs, THTETPUPOBAHHBIN YPOK, TBOPUECKOE 3aHATUE, YPOK-
JMCITYT, YPOK-JeJI0Bast/poJieBast Urpa.

r) YpOKU KOHTPOJIS, y4eTa U OIEHKH 3HAHUMN, YMEHHI 1 HABBIKOB:

Bunpr: - ycrtHas popma npoBepkH (ppoHTaIbHBIN, HHAWBUYyaTbHBIM U TPYNIIOBOI 0IpoC),
MMCbMEHHAas POBEPKa, 3a4eT, 3a4ETHbIE MPAKTUYECKUE U JTAOOpaTOpHbIE padOThI,
KOHTpOJIbHAsI (CaMOCTOsITeNbHAsA) padoTa, CMEIIaHHBIN YPOK (COYETaHHE TPEX MEPBbIX BUIOB),
YPOK-COPEBHOBAHHUE.

1) KoMOuHupOBaHHBIE YPOKH .

Iean v 3a7a4u GU3MKH B OCHOBHOM LIKOJ1€
enu nzyuenus: GU3MKU B OCHOBHOM IIKOJIE CIEAYIOIIHE:

pa3BUTHE MHTEPECOB M CIIOCOOHOCTEW ydYalIMxcsi Ha OCHOBE Iepeadyd UM 3HAHWHA M OTBITa
MO3HABATEIbHOM U TBOPUECKOM JesITeIbHOCTH;
MOHMMAaHHE YYaIIUMHUCS CMbICIIa OCHOBHBIX HAay4HbBIX IOHATHM M 3aKOHOB (DU3HKH,
B3aMMOCBSI3U MEXTy HUMU;
(dbopMHpOBaHKE Y yUaIIUXCsl TPEACTABICHUH 0 PU3NIECKOI KapTHHE MHPA;
OpTaHU3aIHsl KOJIOTUIECKOTO MBIIIICHNS ¥ IIEHHOCTHOTO OTHOIICHHS K IPUPOJIC;
pa3BUTHE IO3HABATEIBHBIX WHTEPECOB M TBOPYECKMX CIOCOOHOCTEH ydYalIMXcCs, a TaKxkKe
MHTEpeca K PACHIMPEHHIO U YIIIyOJeHHI0 (U3NYECKUX 3HAHUH M BbIOOpa (HU3UKU Kak
poUIBHOTO MpeIMeTa.
JInsi yCHeNmIHOro JOCTHIKEHHs Ienell Kypca (pU3MKM HEOOXOOUMO PElIUTh CIEAYIOIHe
3a7aun:



® 3HAKOMCTBO YYalllUXCS C METOJIOM Hay4YHOTO MO3HAHMS M METO/a MCCIEI0BaHUs OOBEKTOB U
SIBJICHUH TIPUPOJBL;

® MpPUOOpETeHHE YYALIMMHCS 3HAHMA O MEXaHMYECKHX, CBETOBBIX SIBJICHUAX, (DU3NUECKUX
BEJIMYMHAX, XapaKTEPU3YIOLIUE ITHU SIBJICHHUS,

e (QopmupoBaHuE y yyaluxcs yMEHUH HaOIr01aTh IPUPOJHBIC SBJICHUS U BBIINOJIHAThH ONbITHI,
nabopaTopHbie pabOThI U AKCIIEPUMEHTAIbHbIE NCCIICT0OBAHMS;

® OBJIQJICHHE YYaUIUMHCS TAKUMH OOIEHAyYHbIMHM IOHSATHSAMH, KaK MPUPOJHBIE SBIICHUS,
SMIIMPUYECKU YCTaHOBJIEHHBINH (hakT, mpobiieMa, rMIOTe3a, TEOPETUYECKHI BBIBOJ, Pe3yJIbTaT
JKCIIEPUMEHTAIILHON IIPOBEPKHU.

Pabouas nporpamMMa mpeaycMaTpHBaeT CIEAYIONIME BapUaHTHl UAAKTUKO-TEXHOJOTHYECKOTO
o0ecriedeHnst y4eOHOTo Mpolecca: HarsIHbIe MOCoOus ISl Kypca (GHU3HMKH, TaOJIHIbI, YSPTEKHBIC
MPUHAISKHOCTH W (PU3NYecKoe 000pyJoBaHME (JTaOOpPaTOpHOE W JEMOHCTPAIIMOHHOE); IS
WH(POPMAIIMOHHO-KOMITBIOTEPHON TOIEPKKH YU4EOHOTO MpoIecca HCHOIb3YIOTCS: KOMIIBIOTED,
CKaHCp, NPC3CHTALIUH, IIPOCKTHI YUallIUXCA U y‘-IHTCJICfI; IMpOorpaMMHO-IICJaroru4€CKuc Cpcacraa, a
Taxke pabouasi MporpaMma, ClipaBOYHas JIUTEPATypa, YICOHHKH, Pa3HOYPOBHEBBIC TECThI, TEKCTHI
CaMOCTOATCIIbHBIX 1 KOHTPOJIbHBIX pa60T, 3aaHus OJisd HpOGKTHOﬁ ACATCIIbHOCTHU






2. HJIaHpreMble pe3yJabTaTbl 0CBOCHUSA y‘lEﬁHOI‘O npeamerTra

N3yuenne Gpu3nku Ha ypoBHE OCHOBHOT'O 00IIEr0 00pa30BaHUs HAIIPABIEHO HA JIOCTHKEHHE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTENIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATbHI

B PE3YIbTATC U3YUCHUS (I)I/I?»I/IKI/I Ha YPOBHC OCHOBHOI'O O6H.[CFO O6pa30BaHI/I${ y 06yanOH_[CFOC$I
6y,I[yT C(l)OpMI/IpOBaHH CJICAYIOHUC INYHOCTHBIC PE3YJIbTAThI B HaCTU:

1) maTpuoTHUECKOro BOCIIUTAHUS: IPOSIBICHUE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO
poccuiickoil pU3nUecKoil HayKH; IEHHOCTHOE OTHOIIEHUE K JOCTHKEHUAM POCCUHCKUX
yu€HBIX-(DU3HUKOB;

2) rpakaIaHCKOro 1 1yXOBHO-HPABCTBCHHOI'O BOCIIUTAHHUA: TOTOBHOCTD K dAKTUBHOMY YYAaCTHUIO B
O6CY)KI[GHI/II/I O6H.[CCTB€HHO'3H3‘II/IMHX 1 3THYCCKHUX HpO6JICM, CBsA3aHHBIX C ITPAKTHYCCKHUM
MMPUMECHCHUCM JOCTH)KEHHUI (I)I/IBI/IKI/I; OCO3HAHUC BA’)KHOCTU MOPAJIbHO-3TUYCCKUX ITPUHIIUIIOB B
ACATCIIBHOCTHU y‘{éHOFO;

3) ICTECTUYCCKOI'0 BOCITUTAHUA: BOCTIPHUATUC 3CTCTUICCKUX KAaUCCTB (I)I/I3I/I‘ICCKOI71 HAyKH: eé
TapMOHHUYHOI'O MOCTPOCHUS, CTPOTOCTHU, TOUYHOCTH, TAKOHUYIHOCTH,

4) HEHHOCTHU HAYYHOTI'O IMO3HAHHWA: OCO3HAHUC IECHHOCTH (I)I/I3I/I‘IeCKOI\/’I HAayKH KaK MOIIHOTO
HHCTPYMCHTA MO3HAHUA MHUPaA, OCHOBBI PA3BUTUA TCXHOHOFHﬁ, Ba)KHEMIIIEH COCTaBISIOMICH
KYJBbTYPBI; Pa3BUTUC Haquoﬁ J'II-O603HaTeJ'ILHOCTI/I, HHTEpECAa K HCCIIe0BaTEIbCKOM ACATCIIBHOCTH,

5) popmupoBaHUs KYJIbTYpPbI 310pPOBbSI U YMOLMOHAIBHOTO 0JIArONOIYYHsI: OCO3HAHUE LIEHHOCTH
6e30macHoOro 0opa3a >KU3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHUPE, BAXKHOCTH MPaBUII
0€30MacHOTo MOBE/ICHUS Ha TPAHCIIOPTE, HA JI0pOrax, C EKTPHUECKUM U TETIIOBBIM
000py/1I0BaHUEM B IOMAIIHHUX YCIOBHIX; C(HOPMUPOBAHHOCTh HaBbIKa pe(IeKCHH, TPU3HAHUE
CBOETO0 MpaBa Ha OLIMOKY M TaKOr'o ke MpaBa y Jpyroro 4ejloBeKa;

6) TpyZAOBOTO BOCIIUTAHUS: aKTUBHOE YYaCTHE B PEIICHUU MPAKTHUECKUX 3a/1a4 (B paMKax CEeMbH,
00pa3oBaTEeNFHON OpPTaHU3AINH, TOPO/Ia, Kpast) TEXHOJIOTUIECKON M CONMATBHON HAaNPaBJICHHOCTH,
TpeOyIOUINX B TOM YHUCIIe U GU3NYECKUX 3HAHMI; HHTEPEC K MPAKTUYECKOMY H3yUEHUIO
npodeccuii, CBI3aHHBIX C U3UKOM;

7) 5KOJIOTUYECKOTO BOCIIUTAHUS: OPUEHTALIUS HAa IPUMEHEeHUEe GU3NYECKUX 3HAHUM [Tl pelIeHus
3a/1a4 B 00JIaCTH OKPY>KaloIlel Cpe/ibl, IUIAHUPOBAHMSI TIOCTYIIKOB U OLIEHKH UX BO3MOKHBIX
MOCIIEACTBHH JIJIsl OKpY>Kalollel cpefibl; 0CO3HaHUE TTI00aJIbHOr0 XapaKTepa 3KOJIOTHYECKUX
npo0JsieM U myTel UX peleHus;



8) amanTaruy K K3MEHSIONTUMCS YCIIOBHUSIM COIIMAILHOM U IPUPOTHOM Cpeibl: TOTPEOHOCTH BO
B3aMMO/ICHCTBUY MPU BBIMOJHEHUN UCCIICOBAHUN U IPOEKTOB (PU3NICCKOM HAMIPABICHHOCTH,
OTKPBITOCTh OIBITY U 3HAHUSIM JIPYTUX; MOBBIIICHUE YPOBHS CBOEH KOMIIETCHTHOCTH Yepe3
MIPAKTUYECKYIO JIESTEIBHOCTD; MOTPEOHOCTH B (POPMHUPOBAHMH HOBBIX 3HAHUH, B TOM YHCIIE
(hopMyIHpOBaTh UJIEH, TIOHATHS, TUTIOTE3bI O (PU3MUECKUX OOBEKTAX U SBJICHUSIX; OCOZHAHUE
Ne(UIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001aCTH (DU3MKH; TUIAHUPOBAHUE CBOETO
Pa3BHUTHS B IPHOOPETEHUU HOBBIX (DH3MYECKHUX 3HAHUH; CTPEMIICHHE aHAITM3UPOBAThH M BBISBIISATH
B3aMMOCBSI3U IIPUPO/IBI, OOIIECTBA U YKOHOMHUKH, B TOM YHCIIC C HCIIOIb30BaHUEM (PH3NICCKUX
3HAHWI; OIICHKA CBOMX JICUCTBUM C YUETOM BIIMSIHHS HA OKPYIKAIOIIYIO CPETY, BO3MOYKHBIX
rJ100aJIbHBIX ITOCJIEACTBUH.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pe3ynbrare ocBoeHus nporpaMmsl 0 (U3MKE HA yPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus y
oOyuarorerocst 0y1yT c()opMHUpPOBaHbI METANPEAMETHBIE PE3YJIbTaThl, BKIIOYAIOIINE
[I03HaBaTeIbHbIE YHUBEPCAJIbHBIC YUeOHbIE IeHCTBHSI, KOMMYHHUKAaTUBHbIE YHUBEPCAIbHbBIE
y4eOHbIe IEHCTBUS, PETryIATHBHBIC YHUBEPCAIbHbBIC yUeOHbIe EHCTBUS.

[To3naBarenbHble yHUBEpCAIbHbIC yueOHbIe eiicTBUs ba3oBble ornyeckue qeicTBUS: BBIABIATD U
XapaKTepu30BaTh CYLIECTBEHHbIE IPU3HAKN OOBEKTOB (SBJICHUI); YCTAHABIMBATh CYIIIECTBEHHBIN
MPHU3HAK KJIACCH(PHUKALINN, OCHOBAHUS Il 00OOIIEHHUS 1 CPABHEHUS; BBIBIISITh 3aKOHOMEPHOCTH U
MIPOTHBOPEYHS B pacCMaTpUBaeMbIX (DaKkTax, JTAHHBIX M HAOIIOJACHUAX, OTHOCSIINXCS K
(bU3MYECKUM SIBJICHUSIM; BBIABIIATH IPUUMHHO-CJIEICTBEHHBIE CBA3U MPU U3yUYE€HUU (PU3NUECKUX
SIBJIGHUH U MPOLIECCOB, JI€TaTh BHIBO/BI C UCIIOJIb30BAHUEM JI€AYKTUBHBIX U HHIYKTHUBHBIX
YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBA3SIX (PU3NUECKUX BEJTMUUH; CAMOCTOSITEIBHO
BBIOMPATH CIIOCO0 perieHus yueOHOH (pU3HnuecKoil 3ajauu (CpaBHEHUE HECKOJIBKMX BapUaHTOB
pereHust, BbI0op Hanbosee NoX0AAIIEro ¢ Y4ETOM CaMOCTOSITENbHO BBIZICIICHHBIX KPUTEPHUEB).

ba3oBble nccnenoBarenbCKue AEUCTBUS: UCIIOJIB30BATh BOIPOCH KaK UCCIIEN0BATENbCKUI
MHCTPYMEHT IO3HAHUS; IPOBOAUTH 110 CAMOCTOATEIBHO COCTABIEHHOMY IUIaHY OIIBIT, HECJIOKHBIN
¢bu3nvecKkuil HKCIepUMEHT, HeOOIbIIoE HccieloBaHne (PU3NUYECKOTO SIBJICHH; OLICHUBATh Ha
MPUMEHUMOCTb U JOCTOBEPHOCTh HH(POPMALIUIO, TIOIYYEHHYIO B XO/€ UCCIIETOBAHMS WIH
AKCIIEPUMEHTA; CAMOCTOSTENBHO (POPMYIUPOBATh 0000IIEHNS U BBIBOJBI [0 PE3yJIbTaTaM
MIPOBEIEHHOTO HAOIIOIEHNS, OTIbITA, NCCIIEIOBAHMS; IPOTHO3UPOBATh BO3MOXKHOE JlaibHeHIIee
Pa3sBUTHC (1)I/ISI/ILIGCKI/IX IMPOLECCOB, a TAKXKC BBIIBUTATH ITPCATIOJIOKCHUA 00 ux Pa3BUTHUHU B HOBBIX
YCIIOBUSIX U KOHTeKcTax. Pabora ¢ uHpopMmaIeil: npuMeHsITh pa3udHble METOAbl, HHCTPYMEHTHI
Y 3ampOoCHl PY TTOMCKE U 0TOOpe MH(POPMAIIUK WU JAHHBIX C YUYETOM MPE/JI0KEHHON yaeOHOM
¢bu3nyeckoil 3a1a4n; aHATM3UPOBATh, CUCTEMAaTH3UPOBATh U HHTEPIPETUPOBATH HH(OPMAIIHIO
Pa3IUYHBIX BUIOB U (OPM MPECTABICHUS; CAMOCTOSATEIBHO BEIOUPATh ONTUMAIIbHYIO (hOpMYy
IpeJCcTaBIeHUs HHPOPMALIUU U WILTIOCTPUPOBATH PellaeMble 3a/1a4l HECIOKHBIMU CXEMaMH,
JrarpaMMamu, HHOU rpadukoi ¥ NX KOMOMHAILIUSMH.

KomMmyHUKaTHBHBIE YHHBEpCATbHbIC YUeOHbIE IEHCTBHS: B X0/I€ 00CYKIeHUs yueOHOTO
MaTepHaa, pe3yjabTaToB JabOpaTOPHBIX PadOT M MPOEKTOB 3aJ1aBaTh BOIPOCHI 110 CYILECTBY



o0cy’kaeMoi TEMBI U BbICKa3bIBaTh WJIEH, HALIEJICHHbIE HAa PEIICHUE 3a]]a4i U O epKaH1e
OJIaroXKeNaTeTbHOCTH OOIIEHUST; COTIOCTABIISITh CBOU CYXACHHUS C CYKICHHUSIMH JIPYTHX
YYaCTHUKOB JHAJIOTa, OOHAPYKUBATH PA3IMUMe U CXOJICTBO IMO3HIINIA; BEIPAXKATh CBOIO TOUKY
3peHUs B YCTHBIX ¥ MUCHbMEHHBIX TEKCTaX; MyOINYHO MPEICTABISITh PE3YIbTAThI BEITOTHEHHOTO
¢bu3n4IecKoro onbiTa (IKCIEPUMEHTA, HCCIEJOBAHNUS, IPOEKTA). TOHUMATh U MCIIOJIb30BaTh
MperMyIIecTBa KOMaHHOW U MHAWBUIyaIbHOM pabOThI MPU PEIICHUH KOHKPETHON (hU3UYECKOM
po0GJIeMbl; MPUHUMATH 1IeJI COBMECTHOM JIeATEIbHOCTH, OPraHU30BbIBATh JEHCTBUS MO €&
JOCTUKEHHIO: PACIIPEeIEeIsTh PO, 0OCYKIaTh MPOLIECCHI U PE3yJIbTaThl COBMECTHOM paboThI,
000011aTh MHEHUSI HECKOJIBKUX JIFOJICH; BHIIIOJIHATH CBOIO YaCTh pabOThI, TOCTUTAs] KAYECTBEHHOTO
pe3yJibTaTa 110 CBOEMY HAIIPABJICHUIO U KOOPAUHUPYS CBOU JEHUCTBUS C APYTHUMH WICHAMU
KOMaH/Ibl; OIICHUBATh Kau€CTBO CBOET0 BKJIa/a B OOLIUHN MPOIYKT MO KPUTEPUIM, CAMOCTOSITEIIHLHO
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

PerynaruBHble yHuBepcaibHble yueOHble JeiicTBus CaMoopraHn3anus: BeIABIATh IPOOJIEMbl B
KU3HEHHBIX M YI€OHBIX CHTYalHIX, TPEOYIOMMX JUIsl perieHus (PU3MUeCcKuX 3HaAHHIA;
OpPUEHTUPOBATHCS B PA3JIMUYHBIX [10AX0/1aX MPUHATHUS pEUIEHUN (MHAUBUIYyalIbHOE, IPUHSITHE
pelIeHus B rpynie, NPUHITHE PEIIEHUH TPYIION); CaMOCTOSATENbHO COCTABIISATH AJITOPUTM
peuieHns (GU3NMUecKoi 3aauu WIK [UIaHA UCCIIEOBaHUS C YUETOM UMEIOIIHUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATH IIpe/ijlaraéMble BAPUAHTBI PELICHUI; 1e1aTh
BbIOOp M OpaTh OTBETCTBEHHOCTH 3a perieHue. CaMOKOHTPOJIb, SMOIIMOHANIBHBIA HHTEIJIEKT: 1aBaTh
a/IeKBAaTHYIO OLIEHKY CUTYalllu U MpeJylaraTh IlaH e€ N3MeHEeHUs; O0BSICHATh IPUYHHBI
JOCTHKEHUS (HETOCTUKEHHUS) pe3yJIbTaTOB IATEIbHOCTH, 1aBaTh OLIEHKY PUOOPETEHHOMY
OTIBITY; BHOCUTb KOPPEKTHUBBI B JIEITEILHOCTh (B TOM YHCIIE B XO/1 BBIMOJIHEHUS (PU3HUUECKOTO
MCCIIEIOBaHMS UM IIPOEKTa) Ha OCHOBE HOBBIX 00OCTOSTENbCTB, N3MEHUBILIUXCS CUTYAlIUH,
YCTaHOBJIEHHBIX OLIMOOK, BO3HUKILIUX TPYJHOCTEH; OLIEHNBATh COOTBETCTBUE PE3ysbTaTa LENH U
YCIIOBUSIM. CTaBUTh c€0s1 HA MECTO JIPYTOro YeJIOBEKa B XOJI€ CIOpa WU IUCKYCCUU HA HAyYHYIO
TeMy, IOHUMaTh MOTHBBI, HAMEPEHHUS U JIOTHKY JPYToro. Mpru3HaBaTh CBOE MpaBo Ha OMIHUOKY Ipu
pereHnH (PU3NYECKHX 33/1a4 UM B YTBEP)KIACHUSAX HA HAYYHBIE TEMBI U TAKOE e MPaBO JIPyroro.

IIpeameTHBbIE pe3yabTaThI

K koHIy o0y4yenus B 8 kjacce npeMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTPAXKaTh
c(OPMUPOBAHHOCTH Y 00YUaIOLIUXCS YMEHH: HCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYI,
TEIJIOBOE JIBM)KEHUE aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSTHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HbIe Tea, HaChIICHHBIA U HEHACBIILIEHHBIH Map, BIAXXHOCTh BO3AyXa, TEMIIEpaTypa,
BHYTPEHHSIS SHEPTHsl, TEIJIOBOM IBUTATENb, JIIEMEHTAPHBIN 3JIEKTPUUYECKUM 3apsij, dJEKTPUIECKOE
1oJie, MPOBOJHUKHU U AUDIEKTPUKH, IIOCTOSHHBIN 3JIEKTPUUECKHUI TOK, MATHUTHOE TI0JI€; pa3auvaTh
SBJICHUS (TEIJIOBOE PACILIMPEHUE U C)KATHE, TEIJIONEpeaaya, TEIJI0BOE paBHOBECUE, CMAUYMBaHUE,
KanWUIIpHBIE SIBJICHUS, HCIIapeHKE, KOHICHCAllUsl, IIJIaBlIeHUe, KpucTauin3anus (0OTBepieBaHue),
KHUIIEHHE, TeIIonepeaaya (TemIonpoBOJHOCTb, KOHBEKLINS, U3IYyUEHHE), JIEKTPU3aLus TEl,



B3aMMOJECHCTBUE 3apsAI0B, JEHCTBUS SJIEKTPUIECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBUE
Mar"HuToB, JI€HCTBUE MarHUTHOTO 101 HA IPOBOAHUK C TOKOM, JIEKTPOMArHUTHasE MHAYKIMS) IO
OIMCAHUIO UX XaPAKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX JaHHOE
¢bu3nveckoe ABICHHE; PACIIO3HABATH MIPOSBICHUE U3YUCHHBIX (PU3MUECKUX SBJICHUHN B
OKpY’KaloIIeM MHpE, B TOM 4Hcie (pU3nuecKue SBICHHUS B IPUPOJIE:

MMOBEPXHOCTHOE HATSKEHUE U KalWJUISIPHBIC SIBJIICHUS B IPUPOJIE, KPUCTAIUIBI B IPUPO/IE,
nznyyenue CoHIla, 3aMep3aHue BOJOEMOB, MOPCKHE OpU3bl, 00pa3oBaHue pOCHI, TYMaHa, HHes,
CHera, 2JIEKTPUUECKHE SBJICHUS B aTMOc(hepe, FIEKTPUUECTBO KUBBIX OPIraHU3MOB, MATHUTHOE
noJie 3eMJiIu, Ipei ] MmoarcoB, pojab MATHUTHOTO TOJIS ISl )KU3HU Ha 3eMile, MOJIIPHOE CUSHUE,
IIPH 3TOM ME€PEBOJIUTH MPAKTUUECKYIO 3a]]auy B Y4EOHYIO0, BBIIEIATH CYIIECTBEHHbBIE CBOMCTBA
(mpu3Haky) pU3MUECKUX SIBICHMIA; OMUCHIBATH U3YUYEHHbIE CBOMCTBA TN U (PU3NYECKUE SIBICHUS,
UCIONB3Ys (PM3MUECKUE BEIMYUHBI (TeMIepaTypa, BHYTPEHHSS SQHEPT U, KOJIMYECTBO TEIUIOTHI,
yZAeNbHas TEIIOEMKOCTh BEILIECTBA, YAEIbHAs TEIUIOTA IIJIaBICHUS, yIeIbHasl TEeII0Ta
napooOpa3oBaHus, yAelbHas TEIUIOTa CrOPaHUs TOIUTHBA, KOA((UIIMEHT IMOJIe3HOTO JEeHCTBUS
TEIUIOBOM MaIlIMHbI, OTHOCUTEIbHAS BIAXXHOCTH BO3/yXa, JJICKTPUUECKUIN 3apsi]l, CHIa TOKa,
ANEKTPUYECKOE HAIIPSHDKEHUE, COITPOTUBIICHUE TPOBOJHUKA, YJEIbHOE COIPOTUBIICHUE BEILECTBA,
paboTa 1 MOIIHOCTH PIEKTPUYECKOT0 TOKA), TP OMHCAHUU MTPABHIIBHO TPAKTOBATh PU3NUYECKUI
CMBICJI HCTIOJIb3yEeMbIX BETUYHH, 0003HAYCHUSI U €AMHUIIBI (PU3UYECKUX BETUYMH, HAXOIUTh
(hopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIMUUHY C IPYTMMH BETUYMHAMU, CTPOUTD
rpaduKy U3yYeHHBIX 3aBUCUMOCTEN (PM3MUECKUX BEIUYHH;

XapaKTCepUu3oBaTh CBOMCTBA TCII, (1)1/131/ILIGCKI/I€ SAIBJICHUA U IPOLCCChI, UCITOJIB3Ys OCHOBHBIC
IIOJIOKCHU L MOHGKynﬂpHO-KHHeTH‘IeCKOﬁ TCOpHUU CTPOCHUA BCUICCTBA, IPUHIUIT CYTICPIIO3ULIUN
moJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsAia, 3akoH OMa JiJIsl ydacTKa 1enH, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHUS! SHEPTUH, TIPU 3TOM J[aBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA
Y 3aIlMCBhIBATh €T0 MAaTEMATHUECKOE BhIPAXKEHUE; O0BACHAThH (PU3MUECKHE TIPOIECCH U CBOWCTBA
TEJ, B TOM YHUCIIe U B KOHTEKCTE CUTYyaIllMi TPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa:

BBISIBJISITH IPUYMHHO- CJIE/ICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUE U3 1—2 JOrMYeCcKHX I11aroB ¢
oropoii Ha 1-2 U3y4YeHHBIX CBOMCTBA (PU3MUECKUX SBICHUH, (PU3MUECKUX 3aKOHOB MU
3aKOHOMEPHOCTEH; pelIaTh pacu€THbIC 3a1a4u B 2—3 NIeHCTBUSA, UCIIONIB3YS 3aKOHBI U (POPMYJIHI,
CBSI3bIBAOIIME (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAIM3a YCIOBHS 33J]auy 3alMChIBaTh KPaTKOe
YCIIOBHE, BBISIBIIATH HEJOCTATOK JTAHHBIX Ul PELICHHUs 3a7aui, BEIOUPATh 3aKOHBI H (YOPMYIIBL,
HeoOX0ouMBbIE I €€ pelIeHus], TPOBOIUTH pacY€Thl U CPaBHUBATH MOJIYYEHHOE 3HAYCHHE
(bu3nyYecKoil BETMYMHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MPOOIEMbI, KOTOPHIE MOXXHO PEIIUTh MPU MOMOIIH (PU3UIECKIX METOJIOB,
WCTIOJB3Ys ONMCAHKUE UCCIIETOBAHMS, BBIIEISATH IPOBEPSIEMOE MPEAIOIOKEHHE, OLICHUBATh
MIPAaBUIHLHOCTb MOPSKA MMPOBEJCHUS UCCIICIOBAHMS, AETaTh BEIBOBI; IIPOBOIAMTH OIBITHI 11O
HaOII0IeHUIO0 (PU3NUYECKUX SBJICHUN WU (U3MYECKUX CBOMCTB TeJ (KalmMJUISIPHBIC SBIICHUS,
3aBHCUMOCTH JIaBJICHUS BO3/yXa OT €ro 00bEMa, TeMIIepaTypbl, CKOPOCTH MPOIIECCAa OCTHIBAHUS U



HarpeBaHus MpH U3JIyYEeHUH OT [[BETA U3Tydaromiel (Iorionaolei) ToOBepXHOCTH, CKOPOCTh
WCIIapeHUs BOJbI OT TEMIEPATYPhI KUJIKOCTH U TUIOMIAAHN €€ IOBEPXHOCTH, SJICKTPU3ALIMS Tell U
B3aUMO/ICHCTBUE IEKTPUUECKUX 3apsiI0B, B3aUMOCHCTBUE TOCTOSTHHBIX MAaIrHUTOB, BU3YyaJIH3alUs
MarHUTHBIX MOJI€H MOCTOSTHHBIX MarHUTOB, ACUCTBUS MArHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM,
CBOMCTBA AJICKTPOMArHUTa, CBOMCTBA 3JIEKTPOABUTATENS TIOCTOSIHHOTO TOKA):

(dbopMyIHpOBaTH MPOBEPSEMBIE MPEAIOIOKEHHSI, COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO
000pyI0BaHUS, ONMCHIBATH XOJ] OIBITA U (POPMYITHPOBATH BHIBOBI;

BBITIOJIHATH MPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHOM BIAXKHOCTH BO3/1yXa, CHUJIbI TOKA,
HAMPSDKEHUS C UCTIOIh30BAaHUEM aHAJIOTOBBIX MPUOOPOB U AATYUKOB (DU3HMUECKUX BEIIUYHH,
CPaBHHBATh PE3YJIbTATHI U3MEPEHUH C YIETOM 3aJaHHON aOCONFOTHON OTPEITHOCTH;

MIPOBOJMTH UCCIICIOBAaHUE 3aBUCUMOCTH OJTHOM (DU3UYECKON BEIIMUUHBI OT IPYTOU C
WCIIOJIb30BAaHUEM TPSMBIX H3MEPEHUH (3aBUCUMOCTh COITPOTUBIICHHS IPOBOJHUKA OT €T0 JJIMHBI,
IJTOUIAX TONEPEYHOTO CEYEHHUSI M yICIIBHOTO CONTPOTUBIICHUS BEIIECTBA TPOBOJHUKA, CHIIBI TOKA,
UIYIIEro Yepe3 MPOBOJIHUK, OT HAIIPSKEHUS Ha IPOBOJIHUKE, HCCIIEJOBAHUE MTOCIIEI0OBATEIBHOTO U
MapajuiebHOTO COEAMHEHUI TPOBOAHUKOB):

IUIAaHUPOBATh UCCIIEI0BAaHUE, COOMPATh YCTAHOBKY U BBIIIOJHATH U3MEPEHUSI, CIIETYs
IPEUI0KEHHOMY IJ1aHy, (PUKCHPOBATh pe3yJIbTaThl 10JyY€HHON 3aBUCUMOCTH B BU/I€ TaOIMIl U
rpaduKoB, JieJaTh BHIBOJIbI IO PE3yiIbTaTaM UCCIIE0BAaHUS; IPOBOAUTH KOCBEHHBIE U3MEPEHUS
(bu3n4ecKux BeIUUUH (yenbHas TeMJI0EMKOCTD BEIIECTBA, COMPOTUBIIEHUE TPOBOIHUKA, paboTa u
MOIITHOCTh JIEKTPUUYECKOTO TOKA):

IUTAHUPOBATh U3MEPEHUs, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIEAYs MPEAI0KEHHON
MHCTPYKIIMHU, U BBIUUCIIATH 3HAUEHHE BETMUMHBI; COOIIOAATh MPaBUIa TEXHUKU 0€30MacHOCTH MPU
pabote ¢ 1abopaTOPHBIM 000PYAOBAaHUEM;

XapaKkTepu30BaTh MPUHIUIIBI JEHCTBUS H3yUEHHBIX MPUOOPOB M TEXHUUECKUX YCTPONCTB C OMOPOii
Ha UX OMHCaHUA (B TOM YHCIIE: CUCTeMa OTOIUICHUS TOMOB, TUTPOMETp, TapoBasi TypOuHa,
aMIepMeTp, BOIBTMETP, CYETUHK JIEKTPUUECKOM SHEPTUH, JIEKTPOOCBETUTENbHbIE TPUOOPHI,
HarpeBaTeJIbHbIC AIEKTPONPUOOPHI (IPUMEPHI), ITEKTPUUECKUE TTPEAOXPAHUTENN, HIICKTPOMATHHUT,
AJIEKTPOJIBUTATEIh TOCTOSTHHOTO TOKA), UCIIOJIB3YS 3HAHUSI O CBOMCTBAX (DM3MYECKUX SIBJICHUHN U
HE0OXOoauMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh POCTbIE TEXHUYECKHE YCTPOMCTBA U U3MEPUTENIbHBIE IPUOOPHI TI0 CXEMaM U
CXEMaTUYHBIM PUCYHKaM (3KUJKOCTHBI TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUrATEINb
BHYTPEHHETO CTOPAaHMUSL, JJIEKTPOCKOIL, PEOCTAT), COCTABIATH CXEMBI AIEKTPUUECKUX LIeTIel C
MOCJIEI0BATEIbHBIM U MapajlieIbHbIM COETUHEHUEM 3JIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HaUEHUs
JJIEMEHTOB DJIEKTPUUECKUX LIETIEH;

MPUBOJIUTH MPUMEPHI (HAXOIUTh HHPOPMAIUIO O IPUMEPax) MPAKTUIECKOTO NCIIOIb30BaHUS
¢u3nUecKux 3HaAHUH B MOBCETHEBHOM JKU3HU JJIs oOecrieueHus: 0€30MacHOCTH MPU OOpaIIeHuH ¢
npubopaMM U TEXHUYECKHUMHU yCTPOHCTBAMHU, COXPAHEHUS 3I0POBbS U COOIIOACHUS HOPM
9KOJIOTUYECKOI0 ITOBEJCHUS B OKPYXKAIOLIEH Cpelie;



OCYHIECTBIISATh MOUCK MH(pOpManu pusndeckoro cojaepxkanus B IHTepHere, Ha OCHOBE
UMEIOIINXCS 3HAHUH U IyTEM CPaBHEHUS JIOTIOTHUTEIBHBIX HCTOYHUKOB BBIICIATH HH(POPMAIIUIO,
KOTOpas SBISETCS IPOTUBOPEYMBOM HIIM MOXKET ObITh HETOCTOBEPHOIA;

WCIOJIb30BATh MPHU BBHIOJHEHNUN YUEOHBIX 3a/JaHIH HAYYHO-TIONYJISIPHYIO JTUTEPATypy
(bU3NIECKOTO CoIepKaHus, CIPAaBOYHBIE MaTEPHAJIbl, pecypchl ceTi MHTepHeT, BIaieTh NpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3zoBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;
co3J1aBaTh COOCTBEHHbIE MMCHbMEHHBIE U KPATKHUE YCTHBIE cOOOIIEH s, 000011as nHpOopMaLnio u3
HECKOJIBKUX UCTOYHHKOB (PM3MYECKOTO COJCP)KaHMs, B TOM YHCIIE IyOJIMYHO MPEICTABIATh
PE3yNbTaThl MPOSKTHON MITH UCCIIEIOBATEIILCKOMN e TEIbHOCTH, IIPU 3TOM IPaMOTHO HCIIOIb30BaTh
M3y4YCHHBIN MIOHATUIHBIN anmapaT Kypca (U3HKHU, COITPOBOXKIATh BBICTYIUICHHE IPE3CHTALNEH;
IIPY BBITIOJIHEHUN YYE€OHBIX POSKTOB M UCCIEI0BAHHUH (PM3MUECKHUX MTPOLIECCOB PACTIPEICIISATh
0053aHHOCTH B TPYIITIE B COOTBETCTBHH C ITOCTaBICHHBIMU 33/1a4aMH, CJICIUTH 33 BBIIOJTHEHHEM
TUTaHA IEHCTBHI U KOPPEKTUPOBATH €0, a/IEKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIA/I B
JeSITeIbHOCTD TPYIIIbI, BEICTPAUBAaTh KOMMYHHKATHBHOE B3aUMOJICHCTBHE, POSBIISS TOTOBHOCTh
paspemaTth KOHQIHKTHI

Paznen «TennoBwle SBICHUS
Buvinycknuku nayyamcs:

e Pacno3HaBaTh TEIIOBBIE SIBJICHHSA M OOBSICHATL Ha 0a3e MMEIOMMXCS 3HAHUH OCHOBHEBIE
CBOMCTBA WJIM YCJIOBHSI MPOTEKAHWSI ATHX SBJICHUN: AUPPy3usi, U3MEHEHHe oObeMa Ten IMpu
HarpeBaHuu (OXJIAXKICHUHU), OOJNBINAasi CKUMAEMOCTh Ta30B, Majas CKUMAEMOCTh JKHJIKOCTEH H
TBEPIBIX TEN, TEIUIOBOE PABHOBECHE, HCIApEHWE, KOHICHCAIWs, TUIABJIICHHE, KPUCTAJUIM3AIus,
KHUIICHHE, BIAKHOCTh BO3/lyXa, pa3IndHbIe CIIOCOOBI TeII000MeHa (TeTIonepeaun).

® OHI/ICBIBaTB I/IBy‘IeHHBIe CBOﬁCTBa TCJI MW TCIIIIOBBIC SABJICHHA, I/ICHOJII:3ySI (1)I/I3I/I‘-IGCKI/IC
BCINYHHBI: KOJIUMYCCTBO TCILJIOTHI, BHYTpeHHHH 3H€pFI/I$I, TeMHepaTypa, YI[GJIBHEUI TCHJ’IOéMKOCTL
BEIIIECTBA, yJeJbHAs TEIUIOTAa TUIABJICHWS W TapooOpa3oBaHUs, yIACNbHAas TEIUIOTa CrOpaHHS
TOIIJIUBA, KOC—)(b(i)I/II_II/ICHT ITIOJIC3HOI'O ,Z[el\/'ICTBI/IH TCIIJIOBOT'O ABHUIATCIIA, HpI/I OIIMCaHUH HpaBI/IJII:HO
TPaKTOBaTh (PU3MUECKHI CMBICI UCIIOIB3YEMbIX BEIMYUH, UX 0003HAUYCHHS U €AUHUIIBI H3MEPEHUS,



HaXOIUTh (POPMYJIbI, CBSI3BIBAIOIIUE JaHHYIO (U3NYECKYIO BEJIMYHHY C JAPYTUMHU BEIUYHUHAMH,
BBIYHCIIATh 3HAUYCHUE (PU3HUECKOUN BEIIMYUHBI.

e  AHanu3UpOBaTh CBOMCTBA TEJ, TEIJIOBBIC SIBJICHHS U IPOLIECCHI, HCIOIb3Yys OCHOBHBIC
MOJIOKEHUS ATOMHO -MOHOKYJISIPHOTO YUYEHHSI O CTPOCHHUU BEILIECTBA U 3aKOH COXPAHEHHUS SHEPTHH.

e PaznmuuaTh OCHOBHBIE TpPH3HAKKM W3YUYCHHBIX (DU3MUECKUX MOJEICH CTPOSHUsS Ta30B,
KUJKOCTEH U TBEPABIX TEIL.

e PemarTh 3a4aud, HCNOJb3YysS 3aKOH COXPAHEHUS SHEPIMM B TEIUIOBBIX IIpoLEccax U
(hopMyIIBI, CBSI3BIBAIOIIHE (PU3NICCKUE BETHMUMHBI (KOJTMYECTBO TEIUIOTHI, TEMIIEpaTypa, yAeIbHas
TEIUIOEMKOCTh BEIIECTBa, YyJeNbHAas TEIIoTa IUIABJICHHS, yAeNbHas TeIioTa MapooOpa3oBaHus,
yJenbHas TEIUIOTa CTOPaHUs TOIUTMBA, KOA(D(PHUIIMEHT MOIe3HOr0 ACUCTBUS TEIIOBOTO JBUTATEIS):
Ha OCHOBE aHallM3a YCIOBHS 3a/ladd 3allMChIBaThb KPATKOE YCIOBHUE, BBIICIATH (U3HUECKHe
BETMYUHBI U (OPMYIIBI, HEOOXOIUMBIC ISl €€ peIICHHs, MPOBOJUTH PacUYEThl M OILICHUBATH
PEAbHOCTh TMOJYYEHHOTO 3HaYeHHs (PU3NUECKON BETTUUHHBI.

BbINYCKHUKH M0JIy4aT BO3MOKHOCTh HAYYHThCS:

e lcrnosnb3oBaTh 3HaHMS O TEIUIOBBIX SIBJCHHUSX B IOBCEJHEBHOM KU3HU Ul OOecrieyeHUs
0€30I1aCHOCTH IpU OOpallleHuu ¢ NpUOOpPaMU M TEXHUYECKUMHU YCTPOMCTBAMH, AJISi COXPaHEHMS
3/10pOBbsl U COOJIIOJIEHUS] HOPM SKOJOIMYECKOIrO IMOBEACHUS B OKpYXKarolllel cpene; MPUBOAUTH
IPUMEPHl IKOJIOTUYECKUX MOCIEICTBUM paboThl naBurareneid BHyTpeHHero cropanus (IBC),
TEIUIOBBIX U TMJIPO3JIEKTPOCTAHLIUN

e [IpuBoaWTH MpPHUMEPHI MPAKTHYECKOTO HCIIONB30BaHUS (DU3MUECKUX 3HAHMHA O TEIIOBBIX

SBJICHUSAX

e PaznuuaTh rpaHUIbl IPUMEHUMOCTH (DPU3MYECKHX 3aKOHOB, IOHMMAaTh BCEOOLINI XapakTep
(GbyHIaMeHTalIbHBIX (PU3NYECKUX 3aKOHOB (3aKOH COXPaHEHMsI SHEPTUU B TEIUIOBBIX Ipolleccax) U
OTrPaHUYEHHOCTD UCIIOJB30BaHNUs YACTHBIX 3aKOHOB.

e lcnonb3oBaTh MpUEMBI MOUCKA U (HOPMYIUPOBKHU J0KA3aTEIbCTB BBIABHUHYTBIX THIOTE3 U
TEOPETUYECKUX BBIBOJIOB HA OCHOBE SMITMPUYECKH YCTAHOBJIECHHBIX (DAKTOB.

e HaxoauTh afieKBaTHYIO MPEATIOKEHHOM 3a1a4e PU3NUECKYI0 MOJIEINb, Pa3peliaTh IpodIemMy
KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM O TEIUIOBBIX SBJICHHSX C HMCIOJIb30BAHHEM MaTEeMaTHY€CKOTro
anmapara, Tak 1 IIp1 IIOMOIIY METO0B OLICHKHU.

Pa3znen « OneKkTpoMarHuTHEIE SIBICHUSD

BbInyCKHUKH HAY4ATCH:

o Pacnosnasatn QJICKTPOMArHuTHBIC SBJICHUSA U OOBSICHITh Ha OCHOBE NMCHOIIUXCA 3HaHUHI
OCHOBHBIE€ CBOWCTBA UITU yCIIOBUS MPOTEKAHUS dTUX SBJICHHIA: DJIEKTPU3ALUs TeJ, B3aUMO/ICHiCTBHE
3apsAa0B, HArp€BaHUWC IMPOBOAHHMKA C TOKOM, BSaHMOJIeﬁCTBI/Ie MAardvuToB, OJJICKTpOMAarHuTHas
WHIYKIHS, TEHCTBUE MATHUTHOTO TIOJIS HA TIPOBOJIHUK C TOKOM, IPSIMOJIMHEHHOE paclpoCTpaHEeHUE
CBETa, OTPaXCHHE U MPEIOMIICHHE CBETa, TUCIICPCHUS CBETA.

L COCTaBISITL CXEMEI OJICKTPHUICCKUX ueneﬁ C IMOCJICOOBATCIbHBIM W TIapaJlJICIbHBIM
COCIMHEHHNEM DJIEMEHTOB, pa3inyasi YCIOBHBIE 0003HAUEHUS DJIIEMEHTOB YJICKTPUUECKUX IIETICH.

e lcmonb30BaTh ONTHYECKHUE CXEMBI JAJISi TIOCTPOCHUS W300paKEHUI B TIOCKOM 3epKalie U
coOuparoIe TuH3e.

L OnuceiBaTh HN3YYCHHBIC CBOHCTBA Te€I U OJICKTPOMAarHuTHBIC ABJICHUA, HWCIIOJIb3YA
(¢u3nuecKkre BEIMYMHBI: DIEKTPUYECKHM 3apsll, CHIIa TOKa, DJJCKTPUUECKOE HAIMpsKEHHE,
AJIEKTPHUYECKOE COMPOTHBICHHUE, YIEIFHOE COMPOTHBIICHHE BEIIeCTBA, paboTa TOKa, MOIIHOCTH
TOKa, (JOKYCHOE pACCTOSSHHE W ONTHYECKas CWJIA JUH3BI; NPU OMHCAHMHM BEPHO IepelaBaTh
(GU3NYECKUN CMBICIT UCTIONB3YEMBIX BEIMYHMH, UX 0003HAYCHHS U CTUHHIIBI U3MEPEHUS; YKa3bIBaTh
(opMyIIBl, CBA3BIBAIONINE JAHHYIO (PU3MUYECKYIO BETUUUHY C IPYTUMHU BETUYUHAMH.

o AHaJ'II/ISI/IpOBaTB CBOMCTBa TCJI, DJJICKTPOMArHUTHLBIC SABJICHHUA W MPOLECCHI, HCIIOJb3YA
¢du3nveckre TOHATHS M 3aKOHBI: 3aKOH COXPAaHEHUS S3JICKTPUYECKOTO 3apsaa, 3akoH Oma mis



yyacTka 1emnu, 3akoH J[xoyns—IJIeHia, 3aKoH NpsIMOJIMHEHHOTO paclpOCTPAHEHUsI CBETa, 3aKOH
OTPaKEHHsI CBETA, 3aKOH MPEJIOMIICHHUS CBETA; MPH 3TOM pa3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA U €r0 MaTeMaTU4eCKOe BhIpaKEHHE.

e Pemats 3amaun, ucnonb3ys ¢uznyecKkue 3aKoHbI (3akoH OMa IS yyacTKa LIeTH, 3aKOH
Jbxoyns—IJleHna, 3aKoH HPSIMOJMHEHMHOIO pPACIpPOCTPaHEHMsI CBETa, 3aKOH OTPaKEHUs CBETa,
3aKOH TPEIIOMIICHUSI CBETa) W (POPMYJIbI, CBS3BIBAIOIINE (U3MUYECKUE BEIMYMHBI (CHJIa TOKa,
ANEKTPUYECKOE HAMpPsDKEHUE, DSJIEKTPUUECKOE COMPOTUBIICHHE, YNEIbHOE 3IIEKTPUYECKOE
COIIPOTHBIICHUE BEILIECTBA, pabOTa TOKA, MOIIHOCTH TOKa, (DOKYCHOE PACCTOSHUE M ONTHYECKas
CWJIa JUH3bI, (GOpMyJbl pacué€ra 3JIEKTPUUECKOrO COMPOTHBIICHUS IPU MOCIEAOBATEIbHOM U
[apajuIeIbHOM COEIMHEHUU IPOBOJHUKOB): HA OCHOBE aHAJIM3a YCJIOBUS 3a/Jayd 3alUChIBATH
KpaTKO€ yCIIOBUE, BBIACNATh (U3NYECKUE BEIUYMHBI U (HOPMYIIbl, HEOOXOAUMBIE Ui €€ pelIeHuUs,
IIpOBOAUTD paC‘IéTBI 1 OUCHUBATH PCAJIbHOCTD MOJYUCHHOI'O 3HAYCHUS (1)I/I3I/I‘-ICCKOI71 BCIIMYUHBI.

BbInyCKHUKH TMOJy4aT BO3MOKHOCTH HAYYHTHCS

e Hcrnosnb3oBarh 3HaHMSI 00 SJIEKTPOMArHUTHBIX SIBJCHHUSX B IOBCEJIHEBHOM >KM3HM JUIS
obecrniedyeHrs 0€30MacHOCTH MpH OOpalleHuu ¢ MpruOOpaMu U TEXHUYECKHUMH YCTPONCTBAMHU, IS
COXPAaHEHHUS 3[10pOBbS U COOIIOAEHHS] HOPM IKOJIOTMYECKOTO MOBEACHMSI B OKPYXKarollel Cpene;
MIPUBOJIUTH PUMEPHI BIUSHUS 3JIEKTPOMArHUTHBIX U3ITyUYE€HUH Ha KUBbIE OPraHU3MBI.

e [IpuBoauTh mpUMEpPbl NPAKTHUYECKOTO HUCHOIB30BaHUS (PU3MYECKMX 3HAHWU 00
AJIEKTPOMArHUTHBIX SIBJICHUSX.

e  PaznuuaTh rpaHUIBl IPIMEHUMOCTH (PU3MUYECKHX 3aKOHOB, IIOHMMATh BCEOOLIHI XapakTep
(GyHIaMEHTaNbHBIX 3aKOHOB (3aKOH COXPAaHEHMs SJCKTPUUECKOTO 3apsijia) M OrpaHUYEeHHOCTh
KCIIO0JIH30BaHUSI YACTHBIX 3aKOHOB (3akoH OMa 1S yuacTka 1en#, 3akoH Jxoyns—Jlenna u ap.).

e lcnonp3oBare NpUEMBI TOCTPOCHHS (U3MUYECKHX MOJENed, Moucka W (HOpMyITUPOBKU
JI0OKA3aTelIbCTB BBIABUHYTHIX THUIOTE3 M TEOPETUUECKUX BBIBOJIOB HAa OCHOBE SMIIMPUYECKH
YCTaHOBJIEHHBIX (PaKTOB.

e HaxoauTh afexkBaTHYIO NpeIOKEHHON 3a1aue (PU3HUECKYI0 MOJIEIb, pa3peiaTsh npodiemy
KaKk Ha OCHOBE HMEIOMIMXCSA 3HAHUU 00 DSJIEKTPOMArHUTHBIX SIBIECHHUSX C HCIOJIb30BaHUEM
MaTeMaTHYeCKOro anmnapara, Tak U Py MOMOIIU METOJ0B OIIEHKHU.



3.Coneprkanue y4eOHOI0 nmpeamMera

IlepBoHayaibHBbIE CBEJCHUS O CTPOCHUM BelleCcTBA .

Pa3Butue B3rs10B Ha cTpoeHue BeulecTBa. Monekyinsl. JluckpeTHoe ctpoeHue Bemectsa. Macca u
pa3Mepbl MOJIEKYII.

bpoynoBckoe nBuxkeHue. TerioBoe JBUkKEHHE MoJieKyal u aTtoMmoB. Jduddysus. Casaszb
TeMIepaTypbl T€JIa CO CKOPOCTHIO TEIJIOBOIO IBUKEHHUSI YaCTHUL] BEILIECTBA.

B3aunmopeiictBue yactun BeniecrBa. CmaunBanue. KanuisipHele siBaeHusl.

Mopnenu TBepIOro, KHUJAKOTO W ra3000pa3HOr0 COCTOSHUIN BEIIECTBA U UX OOBSICHCHHE HAa OCHOBE
MOJIEKYJISIPHO-KUHETUUECKOW TEOPUH CTPOEHUS BELIECTBA.

Crnioco6sb1 u3mMepeHus pazmepoB Moseky. M3mepenue ckopocrteit mosneky:. Onsit Ll TepHa.
MexaHnnuyeckue CBOMCTBA JKUAKOCTEl, ra30B M TBEPAbIX TeJ .

JlaBerne >kuakocTed W Ta30B. OOBSCHEHWE JaBJICHUS KUJIKOCTEHM M Ta30B HAa OCHOBE
MOJIEKYJISIPHO-KMHETUUECKOW TEOPUH CTPOEHUS BELIECTBA.

[lepenaua naBieHus KUAKOCTIMU W Tasamu. 3akoH [lackams. J[aBieHwe B KUIKOCTH M Tase.
CooOmaromuecs cocyasl. [ mapaBnudeckas MamvHa. [ uapaBnudeckuii mpecc. MaHOMETPBHI.
Atmocheprnoe nasinenune. M3mepenme armocdepHoro gaBieHus. bapomerpsl. BhusiHue
aTMoc(hepHOTro JaBICHUS Ha KUBOU OpPTraHU3M.

JleiicTBrE JKMJIKOCTH M Ta3a Ha MOTPY>KEHHOE B HUX TeJI0. 3aKOH Apxumezaa. Y CJIOBUs TIJIaBaHUS
Tell.

Crpoenue TBepabix ten. Kpucramnmnyeckue u amopdnsie tena. [edopmanus TBepabx Tena. Buas
nedopmaruu. CBONCTBA TBEPABIX TEJ: YIPYroCTh, TPOYHOCTb, MJIACTUYHOCTh, TBEPAOCTh TBEPIBIX
Tell.

N3menenne atMochepHOTO TaBJICHHS C BBICOTOM.

[1naBanue cynoB. Bo3gyxormiaBanue.

®poHTanbHbIE 1a00paTOpHbIE PAOOTHI
1. I3MepeHue BHITAIKUBAIOIIECH CHJIBL.
2. VI3yueHue yciaoBuil MiIaBaHUS TeEIl.

TensioBbie IBJICHUS .

TennoBoe paBHOBecue. Temmeparypa u ee wusmepenue. Illkama Ilenscusi. AOGcomoTHas
(TepMoMHAMUYECKas) IITKajga TeMieparyp. AOCOTIOTHBIN HYIIb.

Buytpennss sueprus. JlBa crmoco6a m3MeHeHUs1 BHYTPEHHEW SHEPTUu: TeIulonepeaada u padora.
Buasl Ttemnonepenauu: TEMIONPOBOJHOCTh, KOHBEKLMS, H3JIydeHHe. KoIM4ecTBO TEIUIOTHI.
VYienbHas TEIJIOEMKOCTh BEIIECTBA. YJieJbHAs TEIUIOTa CropaHus ToruivBa. llepBblii 3aKOH
TCPMOANHAMHUKHU.

®dpoHTaIBHBIE 1A00PaTOPHBIC PAOOTHI

4. CpaBHEHHE KOJIMYECTB TEIJIOTHI IPY CMEIIMBAHNUN BOJBI Pa3HON TEMIIEPATYPBHI.

5. I3mepenue ynenpHO# TeII0EMKOCTH BEIECTBA.



HN3MeHeHHe arperaTHbIX COCTOSIHMI BelecTBA .

[InaBneHne u orBepaeBanue. TemnepaTrypa iaBiaeHus. Y IebHast TEIUIOTa IUIABICHUS.

Wcnapenue u konaeHcauus. Hacpimennsiil nap. Kunenue. 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUSI OT
JaBlieHus. YaenbHas TelloTa napooOpa3oBaHus. BiaxHocTh Bo3zayxa. M3MepeHue BiaXHOCTH
BO3JyXa.

TemioBble CBOMCTBA ra30B, ;KUAKOCTEN M TBEPABIX TeJI .

3aBHCHMOCTh JaBJICHUS Ta3a JaHHOM Macchl OT oObeMa M TemIeparypbl, oObema ras3a JaHHOU
Macchl OT TeMIepaTypbl (KaYECTBEHHO).

IIpuMeHeHue ra3zoB B TEXHUKE.

TennoBoe pacuirpeHue TBEpAbIX TeN U )KUIAKOCTeH (KauecTBEHHO). TermIoBoe paciiupeHue BOIbl.
[Mpuanumer pabotel TeruioBbix MammH. KIIJ] TeruioBoit mammHbl. J[BUTaTens BHYTPEHHETO
CropaHusi, napoBasi TypOuHa, X0JI0AuIbHAsE MalIMHa. TerioBble ABUraTed U OXpaHa OKpy Karolei
cpenpl. OCHOBHbBIE HAIPaBJICHUS COBEPIICHCTBOBAHUS TEIUIOBBIX ABUTATENIEH.

***MDopMyJIbl TEMIIOBOTO PaCIIMPEHUS KUAKOCTEH U TBEPABIX Tell.

JJIeKTpuYecKHe sIBJICHHUS .

DNEKTPOCTaTUYECKOE B3aMMOJEHCTBUE. DIEKTPUUECKUH 3apal. [IBa poJa IEKTpUYECKUX 3apsi/iOB.
DIEeKTPOCKOIL.

JIMCKPETHOCTB 3JIeKTpuYecKoro 3apspa. CrpoeHne atoma. DJIEKTPOH M MPOTOH. DJIEMEHTAPHBIN
ANEKTPUYECKUH 3apsil. DAEKTpU3aLMs Tel. 3aKOH COXPAaHEHUS DJIEKTPUUECKOro 3apsiaa.
Onexkrpuueckoe 1nose. HanpsokeHHOCTH  2neKTpUuecKoro mnouid. JIMHMM — HanpsyKeHHOCTH
INEKTPUYECKOTO 10JIAA. [IpOBOIHUKY, TUAIEKTPUKH U ITOTYTIPOBOJHUKH.

Yder U HCIOJIB30BAaHHE 3JIEKTPOCTATUYECKHX SBICHUM B OBITY, TEXHHMKE, UX IPOSBICHUE B
IIpUPOJE.

***3akoH KyinoHna.

F**IJeKTpocTaTUYeCKass UHTYKIIHSL.

DVIEKTPUYCCKHI TOK .

OnexTpuueckuid TOK. VCTOYHMKM NOCTOSSHHOrO 3JeKTpuueckoro Toka. Hocutenun cBOOOIHBIX
NEKTPUYECKUX 3apsAI0B B METAJIAX, MEKTPOJINTAX, Fa3ax U MOJYyIPOBOJIHUKAX.

JIeNCTBUA dIEKTPUYECKOTO TOKA: TEIJIOBOE, XUMUYECKOE, MArHUTHOE.

Onexrpuueckas nens. Cuna Toka. M3smepeHne cuiibl Toka.

Hanpsixenne. I3mepeHnst HanpsKeHUsL.

DNEKTPUUECKOE COIPOTUBIIEHHE. Y IETBHOE CONPOTUBIIEHNE. PeocTaThl.

3axon Oma a1 yyacTtka nenu. [locnenoBarensHoe U mapajuieIbHOE COEIMHEHUSI IPOBOHUKOB.
PaboTta 1 MOLIHOCTb JEKTPUYECKOro Toka. CUeTUUK 3JEKTPUYECKOi sHepruu. 3akoH J[xoynsi—
Jlenua.

Vcnonp3oBaHue 3JEKTPUYECKOM sHepruu B ObITy, mpupoje U TexHuke. [IpaBuna Ge3omacHoOro
TpyJa npu paboTe ¢ UCTOYHHUKAMU TOKA.

***T anpBaHUYECKUE DJIEMEHTHI U aKKYMYJISITOPBI.

®poHTanbHBIE Ta00PaTOPHBIE PAOOTHI

6. COopKa 3JICKTPHUYESCKOM e U U3MEPEHHE CUITBI TOKA Ha PAa3JIMYHBIX €€ y9acTKax.
7. I3mepeHue HaMpsiKeHHsI Ha Pa3IMUHbIX YYaCTKaX IEKTPUUECKOU eTH.

8. M3mepenue conpoTUBICHNUS TIPOBOJHHUKA ITPH TOMOIIM BOJIBTMETPA U aMIIEpMeETpa.
9. PerynupoBanue CHIIbI TOKa B IIEMH C TOMOIIBIO peocTara.

10. N3yueHue mociie10BaTeIbHOTO COSAMHECHUS ITPOBOIHHKOB.

11. NzyueHue mapaiienbHOrO COSTUHEHUS TPOBOTHUKOB.

12. zmepenune paboThI B MOITHOCTH 3JIEKTPUUYECKOTO TOKA.

3HeKTp0MaFHHTHBIe ABJICHUA .



IlocTtostHABIE MarHuTBEl. MAarHMTHOE II0JIE IIOCTOSHHBIX MAarHUTOB. MarHmTHOE IIojie 3EMIIM.
Mar HUTHOC II0JIC SHCKTpI/I‘-IeCKOI‘ O TOKa. Mar HUTHAasA I/IHI[yKI_II/ISI. .HI/IHI/II/I MaFHHTHOﬁ I/IHI[yKI_[I/II/I.
[IpuMeHeHHsI MAarHUTOB U AJIEKTPOMArHUTOB.

I[eﬁCTBHe MArdmuTHOI'O I10JI1 Ha HpOBOI[HI/IK C TOKOM. BHGKTpOHBI/IFaTeJIB IIOCTOSAHHOTI'O TOKA.

@poHTaNbHbIE 1a00paTOPHBIE PAOOTHI

13. M3y4enue MarHuTHOTO TI0JISl TIOCTOSTHHBIX MarHUTOB.

14. Coopka 371eKTpOMarHuTa U UCIBITAHUE €0 JEHCTBUS

15. V3y4enue neliCTBUS MarHUTHOTO I10JIS1 HA IIPOBOJTHHUK C TOKOM
16. N3yuenue pabOThI 3IEKTPOBUTATEIISI IOCTOSHHOTO TOKA.






4 TemaTn4yeckoe NJIAHNPOBAHUE

1-2 IToBTOpeHue Kypca hu3uku 7 Kiracca 2
3 Bxonnast quarsocrtuka. 1
4 Pa3BuTHe B3rIIsA10B Ha cTpoeHue BemecTBa. CritontHbie in Tena? Monekynsl. JIBrkenue monekyi. Juddysus. 1
5 B3anmoneiictBue mosiekyn. CmaunBanue. KanusipHele siBICHUS 1
6 BxoHOH KOHTPOITH 1
7 CtpoeHue ra3oB, KUAKOCTEH U TBEPJbIX TEIl. 1
8 [ToBropenue Tembl «llepBoHadabHBIC CBEICHHS O CTPOSHHH BEIIECTBAY 1
9 JlaBnenue >xunkocteil u ra3os. 3akoH [lackans. 1
10 JlaBiieHue B )KHMIKOCTH U rase. 1
11 Coo0maronyecs CoCy/bl. 1
12 I'mapaBnyuyeckas MamuHa. [ wapaBIuyeckuii mpecc. 1
13 | AtmocdepHoe JiaBieHHeE. 1
14 JleicTBUE JKUAKOCTH U I'a3a Ha MOTPYKEHHOE B HUX TEJIO. 1
15 N3mepenne BeiTaskuBatomien cuibl. Jlabopatopuast padora Ne 1. 1
16 W3yuenue ycnoBuii muiaBanus ten . JlaboparopHas padora Ne 2. 1
17 [TnaBanue cynoB. Bo3ayxomniaBaHue. 1
18 Pemenne 3amau 1
19 Crpoenue TBepabIX Ten. Kpucrananueckue U aMopQHbIe Tena. 1
20 Jedopmanus tBepabix Tes. Buasl gegopmaru. CBoiicTBa TBEPABIX TEI. 1
21 KontponbHas pabora Nel «MexaHuyeckre CBOMCTBA )KUIKOCTEH U ra30B» 1
22 TennoBoe nBmwkenue. TemnoBoe paBHOBecue. TemmepaTypa. 1
23 BuyTtpenssist sHeprust. CnocoObl H3MEHEHMsI BHYTPEHHEN YHEPIUu. 1
24 TermmonpoBogHocTh. Koneknus. M3nydyenue 1
25 KonnuecTBO TEIUIOTEL. Y aenbHasa TEINIOEMKOCTE BEIIECTBA. 1
26 CpaBHeHHE KOJIMYECTB TEIUIOTHI IPH CMEIIMBAHUM BOJBI pa3HOM Temrnepatypsl . JlaboparopHas padota Ne 4, 1
27 Pemenue 3amau 1
28 N3mepenne yaenpHOM TemtoéMKOoCTH BemecTBa . JlabopaTopHas pabora Ne 5. 1
29 VY nenpHas TEII0Ta CrOpaHust 1
30 ITepBblii 3aKOH TEPMOAVMHAMUKHI 1
31 [ToBTOpHTENEHO-0000IIAOIIHI YPOK TTO TeMe « TernIoBbIC SBICHUS 1
32 KontponbHast padoraNe2 «TemsoBble BICHUSDY 1
33 AHanmm3 KOHTPOJIbHOM paboThl. [1naBnenne u oTBepeBaHNe KPUCTAIUTMYECKUX BEIIECTB 1




34 Hcnapenue u KoHaeHcaus 1
35 Kunenue. Y nenpHas TemioTa mapooOpa3oBaHus 1
36 Bnaxxnocth Bo3ayxa 1
37 Pemenue 3amau 1
38 IToBrOpeHue TemMbl «M3MEHEHHE arperaTHbIX COCTOSIHUM BEUIECTBA» 1
39 CBsi3p MEX/1y TapaMeTpaMu COCTOsIHUS ra3a. [IpiMeneHne ra3os 1
40 TennoBoe pacIMpeHne TBEPbIX TE M KUJIKOCTEH 1
41 [TpunIns! paboThl TEIIOBBIX JIBUTaTeNed. J[Burarens BHyTpeHHero cropanus [laposas TypOuHa. 1
42 IIpomexxyTOUHAasI TUarHOCTHKA 1
43 Konrponbnas padoraNe3 «TemoBble CBOWCTBA Ta30B, JKUAKOCTEH M TBEPABIX TEI» 1
44 PaboTa Ham ommOKaMu. DIESKTPUUYCCKUN 3apsil. DIESKTPUUECKOS B3aUMOJICHCTBHE. 1
45 Jenumoctsb 3nekTpuyeckoro 3apsiaa. CTpoeHue aToma. 1
46 DneKTpu3aIus Tell. 1
47 [Tonsitrie 06 sekTpuyYecKoM mnosie. JIMHUY HAanpsHKEHHOCTHU AJIEKTPUYECKOTO OIS 1
48 Onexkrpuszanus yepes BiausiHue™. IIpoBoITHUKY U AUDIEKTPUKHU 1
49 [loBTOpEHME TEMBI «DIEKTPUUECKUE SIBJICHUS 1
50 Pabora Haj ommOKamu. DaeKTpuiecKkuid ToK. Mcrounuku Toka. ['aribBaHUUECKHE 9JIEMEHTHI M aKKYMYJISITOPBI 1
51 JleicTBHS DIIEKTPUUECKOr0 TOKA. 1
52 Onextpuueckas 1enb. COOpKa MEKTPUUECKON LenH 1
53 Cwuia Toka. Amrnepmerp COopka 3JeKTpUUYECKON IENH U U3MEPEHUE CUJTBI TOKA Ha Pa3IMYHBIX €€ yJacTKax . 1
JlaGopatopHas pabota Ne 6 Dnexkrpuueckoe HanpsbkeHue. BoabTmerp M3Mepenue HanpsbKeHMs HA pa3iMyHbIX
y4acTKax dJeKkTpruueckoi nenu . JlJaboparopHas pabora Ne 7
54 HToroBast KOHTpOJIbHAs paboTa 1
55 ComnpoTuBieHne TPOBOJHNUKA. V3MepeHne ConpoTHUBICHNUS IPOBOAHNUKA IIPHU TOMOIIM aMIIEPMETPa U BOJIBTMETPA. 1
JlaGopatopHas pabora Ne 8.
56 Pacuer conporuBnenus mpoBoaHuKa. Peocratel. PerynmpoBaHue cHItbl TOKa B IIENH ¢ IOMOIIBIO peocTaTa. 1
JlaGoparopHas pabora Ne 9
57 3akon Oma aJ1s yJacTka 1enu 1
58 [TocnenoBarenbHOE coOeTMHEHNE IPOBOJHUKOB. VI3yueHue mocae10BaTeIbHOr0 COeIMHEHHSI TPOBOTHUKOB. 1
JlaboparopHas pabora Ne 10.
59 [TapannensHOE COeTMHEHNE TPOBOTHUKOB. V3ydeHue mapaniebHOro COeIMHEHUs MPOBOTHUKOB. JIabopaTopHas 1
pabota Ne 11.
60 MouHOCTb 3neKTpruyeckoro Toka. Pabora snekrpuueckoro Toka. 3akoH JDkoyns-Jlenna «W3mepenue paboThl U 1




MOITHOCTH JIEKTpHUECKOro Toka . JJaboparopHas padbora Ne 12.

61 Hrorosas nuarsoctuka 1
62 Pemienue 3aau 1
63 KoHntposbHas pabota No4 « DIeKTpHUIEeCKU TOK 1
64 [TocTrosiHHBIC MarHUTBHL. MarauTHOE ToJie. V3ydeHne MarHuTHOTO TOJISE MOCTOSTHHBIX MarHuToB . JlJaboparopHas 1
pabota Ne 13 MaraurtHoe 1nose 31eKTpUYecKoro Toka.  «COopKa 3JIeKTpOMAarHuTa U €ro UCHBITaHUE .
JlaGopaTtopnast pabora Ne 14.
65 JleficTBHEe MarHUTHOTO I10JI1 HA IIPOBOJHMK C TOKOM .J3ydeHne 1eliCTBUS MarHUTHOTO 110JIs1 HA IIPOBOJHUK C 1
TokoM . JlaboparopHas padora Ne 15. Dnekrponsurarens. M3ydueHne paboThl 2JIEKTPOIBUTATEIS TOCTOSHHOTO
Toka. JJaboparopnast paborta Ne 16
66 Pewmenue 3amau 1
67 [ToBTOpeHue Kypca Gpusukn § Kiacca 1
68 [ToBTOpeHue Kypca hu3uku 8 Kiacca 1
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