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[InanupoBaHue COCTaBIEHO HA OCHOBE:

denepaabHOTO TOCYAAPCTBEHHOTO 00111e00pa3oBaTeIbHOTO CTaHIapTa OCHOBHOTO o0miero oopazoanus: [Ipukaz MO Poccuiickoit @eaepanuu Ne 1897 ot
17.12.2010 1.

[Tporpamma E.M. I'yrauk, A.B. Ilepsimkun. [Iporpammsl asis oOmieo0pa3oBarenbHbIx yupexaeHuil. dusuka. Actponomus.7-11 kiaccesl / coctaButenu B.A.
Koposun, B.A. Opnos.- M.: [Ipoda, 2020. — 334c.

Yyeonuk: ®uzuka. 8 kiacc.: 6a30Bblil ypoBeHb: yueOHuk / .M. Ileprimkun, A.W. iBaHOB.- 4-¢ u3nanue, crep..- Mocksa : [IpocBemenune, 2024.- 255 c.

Pabouyto mporpamMMy COCTaBUJI y4UTENb (PU3UKH Xamnymiun ULA.




HosicHuTeNnbHAS 3aNINCKA
Pabouas mporpamma no (pu3rMKe OpHEHTUPOBAHA HA YYaIIUXCcs § KJIACCOB U pa3paboTaHa Ha OCHOBE CIEIYIONINX TOKYMEHTOB:

1. depepanbHbIi TOCYIAPCTBEHHBIN 00pa30BaTEbHBIN CTaHAAPT OCHOBHOTO 001Iero oopa3oBanus (mpuka3 MunoopHayku PO ot 17.12.2010 Ne 1897);

2. IlpumepHas ocCHOBHasi 0Opa3oBaTellbHAs TPOTpaMMa OCHOBHOTO 0011ero oopasoBanus (0100peHa penieHrueM (GeepaaTbHOr0 METOAMYECKOTO 00 bSTMHEHHS 110
obmiemy obpazoBanuto, mpotokoa ot 08.04.2015 Ne 1/15);

3.ITpuka3 MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit @eneparmu Ne816 ot 23.08.2020 r. "OO0 yTBep>KACHUHU MOPSIIKA TPUMEHEHUST OPraHU3aIHsIMH,
OCYILECTBISIOUIMMU 00pa30BaTEIbHYIO JESITENbHOCTD, 3JIEKTPOHHOTO 00Y4Y€HHU s, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI NPU peaan3aliun
o0Opa3oBaTeNbHBIX Iporpamm"

4. TlocranoBnenue rinasHoro Bpaya ot 30.06.2020 "16 "OO6 yrBepxaeHun caHuTapHo-3nuaemuosornyeckux npasui CII 3.1/2.3598-20""CanutapHo-
AMUAEMHUOJIOTHUECKHE TPeOOBaHUS K YCTPONCTBY, COJIEPKaHUIO U OpraHU3aIii paboThl 00pa30BaTEIbHBIX OPraHU3alMK U JPYTUX 0ObEKTOB COI[MAIbHOM
MHQPACTPYKTYPHI I JeTeH U MOJIOAEKHU B YCIOBHSIX paclpoCTpaHEHHsI HOBOI KOPOHABUPYCHOM MH(EKITH"

5. [Iporpamma E.M. I'yrauk, A.B. [lepsimkun. IIporpammsl asst oOnieo0pazoBarenbHbIX yupexaeHuil. dusuka. Acrponomus.7-11 kiaccesl / coctaButenu B.A.
KoposuH, B.A. Opnos.- M.: JIpoda, 2020. — 334c.

[Tporpammoii oTBOAUTCS HA U3ydeHUe HU3uKu 68 yacoB, 2 yaca B HEJEIIO

esn nzydennst Gu3MKHA B OCHOBHOM IIIKOJIC CJICIYIOIITHE:

— YCBOEGHHE YYaI[UMUCS CMBICIIA OCHOBHBIX MOHSATUI U 3aKOHOB (PU3UKH, B3aUMOCBSI3U MEX]1y HUMU;

— (¢opMUpOBaHHE CUCTEMBl HAYYHBIX 3HAHUM 0 MpUpOJE, ee PyHAaMEeHTaIbHBIX 3aKOHAX JJISl TOCTPOCHUS MPEACTaBICHHS O (U3NUYECKON KapTHHE MUPA;

— cHUCTeMaTu3alusl 3HAHUN O MHOrooOpa3uu OOBEKTOB U SIBICHUN MPHUPOJABI, O 3aKOHOMEPHOCTSAX IMPOIECCOB M O 3aKOHAaX (M3HKH Ui OCO3HAHUS
BO3MOYHOCTH Pa3yMHOTO HCIIOJIb30BaHUS TOCTHKEHHUI HAYKU B JAIbHEHUIIIEM pa3BUTUH IUBUIN3AUY;

— ¢opMupoBaHue YOSKIEHHOCTH B MI03HABAEMOCTH OKPY)KAIOIIETr0 MUPa U IOCTOBEPHOCTH HAYYHBIX METO/IOB €ro U3y4eHUS;

— OpraHm3aliys 3K0JOrM4eCKOro MBIIIJICHUS U IEHHOCTHOTO OTHOLICHUS K IPUPOJIE;

—  pa3BHUTHE MO3HABATEIbHBIX HHTEPECOB U TBOPUECKUX CIOCOOHOCTEH ydyalluxcs, a TakKe MHTepeca K pacCIIUPEHUI0 U YriyOneHuio (GU3HMUecKuX 3HaHUN U
BbIOOpA (DHU3MKH KaK MPOPUIHHOTO MpEeIMETa.

JlocTrxkeHue 1emneit o6ecrednBaeTcsl pelIeHHEeM CIEeIYIOIINX 3a1a4:

— 3HaKOMCTBO Y4YalIUXcs ¢ METOJIOM Hay4YHOTO MO3HAHMS U METOIaMU UCCIIEIOBaHHS 0ObEKTOB U SIBJICHUI IPUPOJIbI;

— TpuoOpeTeHHe yYalulUMHUCS 3HAaHUH O MEXaHWYECKUX, TEIUIOBBIX, OJIEKTPOMArHUTHBIX W KBAHTOBBIX SIBICHHSX, (GU3NYECKUX BEITUYHMHAX,
XapaKTEPU3YIOUIUX 3TU SBJICHHUS;

— ¢opMupoBaHHE y yUalIUXCSd YMEHHUIM HAOMI0AaTh MPUPOIHBIE SIBJICHUS U BBITIOIHSATH OMBITHI, JIA0OpATOpHBIE PA0OTHI M SKCIIEPUMEHTANIbHBIE UCCIIETI0OBAHUS
C MCMOJB30BaHUEM U3MEPUTENBHBIX TPUOOPOB, IUPOKO MPUMEHSIEMBIX B MTPAKTUUYECKON KH3HHU;

— OBJIAJIECHUE YYalIUMUCS TaKUMU OOIIEHAYYHBIMH TOHATHUSIMHU, KaK TMPUPOTHOE SBIECHUE, IMIUPUUYECKH YCTAHOBJICHHBIN ¢akT, mpobiema, rumoresa,
TEOPETUUECKUI BBIBOJI, PE3YJIbTAT SKCIIEPUMEHTAILHON MTPOBEPKU;

— I[OHHMAaHHUC Y4YalllUMHUCH OTIIMYIUM HAay4YHbIX HOaHHBIX OT HCHpOBepeHHOﬁ I/IH(pOpMaLII/II/I, OCHHOCTU HAYKU [JId YHOBJICTBOPCHHA 6LITOBBIX,
MPOU3BOACTBCHHBIX U KYJIBTYPHBIX HOTpC6HOCTCfI YCJI0BCKa



[lnannpyemble pe3yJbTaThl OCBOCHHSI Y4eOHOT0 NpeaMeTa
Peanuzarus pabodeit mporpaMMbl HalipaBjieHa Ha TOCTHKEHUE 00YyJaIOIIUMHUCS JIMYHOCTHBIX, TPEAMETHBIX U METAIIPEIMETHBIX PE3YyIbTaTOB OCBOCH Usl Y4€OHOTO
npeaMera «Pu3nka»
B pesynbrate n3ydenus Gpu3uku B 8 Kiacce 00ydaronecs JOCTUTHYT CISAYIOIIUX Pe3yIbTaToB.
JIMYHOCTHBIE Pe3yJIbTAThI:

. c(OpMHUPOBAHHOCTH I03HABATEIbHBIX UHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN yJallluxcs;

. yOeX/I€HHOCTh B BO3MOKHOCTH MMO3HAHUS MPUPObI, B HEOOXOUMOCTH Pa3yMHOTO MCIOIb30BaHUS TOCTHKEHUN HAYKU U TEXHOJIOTUH JJIs AalIbHEHIIEro
Pa3BUTHS YEJIOBEUYECKOTO OOIIECTBA, YBaXKEHHUE K TBOPLIAM HAYKH M TEXHUKH, OTHOILLIEHUE K MPEMETY KaK JIEMEHTY 00111e4eI0BEYECKON KYIIbT YpBI;

. CaMOCTOSITENIbHOCTh B MPUOOPETEHUH HOBBIX 3HAHUI U MPAKTUYECKUX YMEHUI;

. TOTOBHOCTb K BBIOOPY )KM3HEHHOI'O ITyTH B COOTBETCTBUU C COOCTBEHHBIMU MHTEPECAMH U BO3ZMOKHOCTSIMU;

. MOTHBAIMsI 00pa30BaTENbHOMN IE€ATEIHHOCTH MIKOJbHUKOB HA OCHOBE TMYHOCTHO OPUEHTHPOBAHHOTO MOIX0/a;

. (dbopMupoOBaHNE HEHHOCTHBIX OTHOILIEHUH IPYT K APYTY, YUUTENI0, aBTOPaM OTKPBITUI U U300peTeHUH, pe3ybTataM 00ydeHusl.

MeTtanpeaMeTHbIe pe3yJabTAThI:
MertarnpeaMeTHBIEPe3yTbTaTHIBKITIOYAIOT OCBOCHHBIE 00YJAIONTUMUCS MEKIIPEIMETHBIXITOHATHI :

e paboTa o GOPMUPOBAHUIO U PA3BUTHIO OCHOB YHUTATEIHCKOW KOMITETCHIIMH, HAaBBIKK pabOThl ¢ MH(pOpMaIeH, yaeOHO-HCClIeI0BaTEIbCKAst M MPOCSKTHAS
NeSITeNIbHOCTD YUalIuXCcsl U YHUBEpCAJIbHbIE yueOHbIEe IEHCTBUS: PEryISITUBHBIC, TO3HABATEIbHbIE, KOMMYHUKATUBHBIE!

® yMEHHE CaMOCTOSTEIbHO OMPEIEIATh LEJIU CBOEro 00y4eHH I, CTaBUTh U (JOPMYIUPOBATH /Ui ce0sl HOBbIE 331a4H B yueOe U M03HaBaTeIbHOM
NeSITeNIbHOCTH, Pa3BUBATh MOTHUBBI M MHTEPECHI CBOEH MO3HABATEIILHON 1€ATEIbHOCTH;

® yMEHHE CaMOCTOSATEIbHO IJIAHUPOBATh MYyTH JOCTHKEHUS 1IeJieH, B TOM UKCIIe ajJbTepHATUBHBIE, 0CO3HAHHO BbIOUpaTh Hanboee 3pPEeKTUBHBIE CIIOCOObBI
pelieHns yueOHbIX U M03HABATEIbHBIX 33/1a4;

® yMEHHE COOTHOCUTH CBOU JCHCTBHUS C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYLIECTBIISITh KOHTPOJIb CBOEH AEATEIbHOCTH B MIPOLECCE TOCTHKEHUS P e3ybTara,
OTIPEeNATh COCOObI IEHCTBUN B paMKaX MPEUI0KEHHBIX YCIOBHM U TpeOOBaHH, KOPPEKTUPOBATh CBOU JCUCTBUS B COOTBETCTBUU C U3MEHSIOIICHCS
CUTYyaLUEH;

® yMEHHE OLIEHUBATh MPABUIHLHOCTD BHIMOJIHEHHS yueOHOM 3a/1aun, COOCTBEHHBIE BOBMOKHOCTH €€ PEIICHUS;

® BIIJICHHE OCHOBAMH CAMOKOHTPOJISl, CAMOOIICHKH, IPUHATHUS PEIICHHUI U OCYIIECTBICHUSI OCO3HAHHOTO BhIOOpa B Y4eOHOI U MMO3HaBaTEIbHON
NesITeNIbHOCTH;

® yMEHHE OINpeNeNsITh MOHATHUS, CO3/IaBaTh 0000IIEHNS, YCTaHABINBATh aHAIOTHH, KI1acCU(UIIUPOBATh, CAMOCTOSTENILHO BBIOMPATh OCHOBAHUS U KPUTEPHUU
JUIs KiaccuUKaIuy, yCTaHABIMBATh IPUYMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE PACCYKJIEHUE, YMO3aKIIOUeHHEe (MHAYKTUBHOE, IEAYKTUBHOE
Y TI0 aHAJIOTUH) U JIeTIaTh BHIBOJIBL;

® yMEHHE CO3/1aBaTh, MPUMEHSTH M MPEOOPa30BBIBATH 3HAKH U CUMBOJIbI, MOJETH U CXEMBI JUIs PEIIeHUs] yYeOHBIX U MO3HABATENIbHBIX 33/1aY;

® CMBICIIOBOE UTCHHUE;

® yMEHHE OPTaHU30BLIBATh YUeOHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEIHHOCTh C YUUTEIEM U CBEPCTHUKAMU; pad0TaTh HHANBUAYAIHHO U B TPYIIIE;

HaXO0JIUTh 00IIee pelIeHe U pa3penaTh KOHQINKTH Ha OCHOBE COTJIACOBAHUS MO3UIUH U yueTa HHTEPECOB; (OPMYIUPOBATh, APT'yMEHTUP OBATh U
OTCTanBaTh CBOE MHEHHUE;



YMEHHE 0CO3HAHHO MCIOJIL30BaTh PEUEBBIC CPEJICTBA B COOTBETCTBHH C 33J[a4eli KOMMYHUKAIIMH ISl BBIPQXKCHUSI CBOUX YYBCTB, MBICIICH U MTOT peOHOCTE;
TUTAHUPOBAHUS M PETYIISIIUN CBOCH JIEATEIILHOCTH; BIIAJICHIE YCTHON U MICHbMEHHOU pedbi0, MOHOJIOTMYECKON KOHTEKCTHON peubto; ((OPMHUPOBAHUE U PA3BUTHUE
KOMITETEHTHOCTH B 00JIACTH MCTIOIh30BaHUS HHPOPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TexHOJorul (naiee - UKT xoMmneTeHnnn); pa3BUTHE MOTHBAITUH K
OBJIAJICHUIO KYJIbTYPOU aKTUBHOTO MOJIb30BAHMS CIIOBAPSAMU U JIPYTMMH TOMCKOBBIMU CUCTEMAMM.

Nzyuenue npeamera «Pu3uku » B 8 kiiacce B 4aCcTH (OPMHUPOBaHUS Y 0OYUAIOIIMXCS HAYYHOTO MUPOBO33PEHUS, OCBOCHHSI OOIIIEHAYYHBIX METOOB
(HabnroieHre, U3MEpPEHHE, IKCIIEPUMEHT, MOJISITMPOBAHKE), OCBOCHUS MPAKTHYECKOTO MPUMEHEHUS HAYUYHBIX 3HAHUN OCHOBAHO HA MEXKIIP EIMETHBIX CBS3SIX C
npenmeramu: «buonorusy, «Xumusy», «I'eorpadusny, «MaremaTukay, « IKojaorus», «OCHOBBI 0€30MACHOCTH KH3HEACATEIbHOCTHY, «McTopus», «Pycckwuii
SI3BIKY, «JIuTepaTypay.

IIpeamerHble pe3ybTaThI:

. 3HAHHUA O MPUPOJE BAKHEHIINX (PU3NUYECKUX SBJICHUN OKPYKAIOIIEr0 MUpa U MOHUMaHUE CMbIca GU3NUYECKUX 3aKOHOB, PACKPBHIBAIOIINX CBS3b
W3YYEHHBIX SIBJICHUH;
. YMEHHUS M0JIb30BaThCSl METOJaMU HAyYHOTO UCCIIeI0BAaHUS SIBJICHUM MTPUPOIbI, IPOBOIUTH HAOIIO/IEHNUS, TUIAHUPOBATh U BBIMOJIHSTb SKCIIEPUMEHTHI,

o0OpabaThIBaTh pe3ylbTaThl U3MEPEHUH, IPEACTABIATH PE3YIbTAThl U3MEPEHUI C IOMOIIIBIO Ta0ull, TpapuKOB U GOpMYs, OOHAPYKUBATH 3aBUCUMOCTH MEXTY
(bu3NYECKUMHU BETMUYMHAMU, OOBSICHITDH MOJIyd€HHbIE Pe3yJIbTaThl U JeNIaTh BBIBOJIbI, OLICHUBATH I'PAHUIIbI IOTPEIIHOCTEH PE3yIbTATOB U3MEPEHUM |

. YMEHHUSI IPUMEHSATh TEOPETUYECKUE 3HAHUS 10 (PU3KKE Ha MPaKTUKE, pelaTh pU3nYecKue 3a/1a4 Ha IPUMEHEHNE MOJTyYeHHBIX 3HAHUII;

. YMEHHUS U HaBBIKU IPUMEHATD MOJyYCHHbIE 3HAHUS [T 0OBSICHEHUS IPUHIIUIIOB IEHCTBUS BaXKHEHIINX TEXHUUECKUX YCTPOUCTB, P CLICHUS
MPAKTUYECKUX 3aa4 MMOBCEIHEBHOMN KU3HH, 00ecriedeHHs 0€30MacCHOCTH CBOEH KU3HU, PAllMOHATIBLHOTO MPUPOI0IIOIB30BAHUS U OXPaHbl OKPYXKAIOIIEH cpebl;
. dbopmupoBaHue yoexIeHUSI B 3aKOHOMEPHOH CBSI3U U MIO3HABAEMOCTH SIBJICHUN IPUPO/IbI, B 00BEKTUBHOCTH HAYYHOTO 3HAHUS, B BHICOKOM LIEHHOCTH
HAayKH B Pa3BUTUM MaTE€PUATILHOU U IyXOBHOM KYJIbTYpPbI JIIOACH;

. pa3BUTHE TEOPETHUUECKOTO MBIIIICHUS HAa OCHOBE (OPMHUPOBAHUS YMEHUI YCTaHABIMBATh (PAKThI, pa3inyaTh MPUUMHBI U CIEJICTBU S, CTPOUTH MOJAEITHU U

BBIIBUT'aTh TUIIOTE3bI, OTHICKUBATh U (JOPMYJIMPOBATH J10KA3aTENILCTBA BBIIBUHYTHIX TUIIOTE3, BBIBOAUTH U3 SKCIEPUMEHTAIBHBIX (PAKTOB U TEOPETUUYECKUX
Mojienell GU3NUECcKue 3aKOHBI;
. KOMMYHMKATHBHbIE YMEHUS JIOK/IAIbIBATh O PE3yJbTaTax CBOEr0 MCCIIEJOBAHUS, yUaCTBOBATh B IMCKYCCUH, KPATKO U TOYHO OTBEUYaTh HA BOIIPOCHI,
UCIOJIb30BATh CIPABOYHYIO JIMTEPATYPy U JAPYyrue MCTOUHUKU MH()OpPMALIH.
YYeHUK HAYYUTCS:
e coOmojaTh npasuiia 0€30MaCHOCTU M OXpaHbl TPya MpHU padboTe ¢ yueOHBIM U Ja0OPaTOPHBIM 000PYI0BAaHUEM;
® [IOHMMAaTh CMBICI OCHOBHBIX (DU3MUYECKHX TEPMHUHOB: (PU3NUECKOE TENO, (pU3nuUecKoe sBJICHNE, pU3nUyecKas BeIMUNHA, EAUHULBI U3MEPEHUS;
® pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIINTh MTPH MOMOIIU (PU3UUECKUX METOJIOB; aHAJTM3UPOBATh OT/IEJIbHBIE ATAIIbl TPOBEIEHUS UCCIIEJOBAHUMN 1
HMHTEPIPETUPOBATh PE3YJIbTAThl HAOIIOICHUN U OIBITOB;
® CTaBHTH OIBITHI 110 UCCIEOBAHUIO (PU3NUECKUX SABICHUN WM (PU3NUECKUX CBOMCTB Ten 0€3 UCTOIb30BAHUS MPSAMBIX U3MEPEHUH; IPU 3TOM
¢dopmynupoBath npobieMy/3a1auy y4eOHOTO SKCIIEPUMEHTA; COOMPATh YCTAHOBKY U3 MPEIOKEHHOT0 000pY10BaHMsI; TPOBOIUTH ONBIT U
(dbopMynHUpOBaTh BHIBOIBI.
® [IOHHMMATh POJIb SKCIEPUMEHTA B IOJTYUYEHUH Hay4YHOU MH(POPMALIUY;



IIPOBOJIUTH MPSIMBIE U3MEPEHUS (PU3NUECKUX BEITMUMH: BPEMS, pacCTOSIHUE, Macca Tela, 00beM, CHila, TeMIIepaTypa, aTMoc(hepHOe TaBIeHUE, BIAXKHOCTD
BO3/IyXa, HANPsDKEHUE, CUJIAa TOKA; TIPY 3TOM BBIOMPATh ONTUMAJIBHBIN CIIOCOO M3MEPEHHsI U MCII0JIb30BaTh MPOCTEHIITNE METO bl OLIEHKH TTOTPEITHOCTEH
U3MEPEHUN.

MIPOBOJIUTH UCCIICOBAHUE 3aBUCUMOCTEH (PM3MUECKUX BEIIMYHMH C MCIIOJIb30BAHUEM MPSMBIX H3MEPEHUI: TIPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCHPOBATH PE3YIBTATHl OTYIEHHON 3aBUCUMOCTH (PM3UUECKUX BEITMYMH B BHJIE TAOIUI] U TPApHUKOB, JeTIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIIEI0BAHMS;
MIPOBOJIUTH KOCBEHHBIE H3MEPEHHSI (PU3NYECKUX BEITMYMH: TIPU BBITIOJHEHUN U3MEPEHH COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEIys
MIPEAIOKEHHON UHCTPYKLIUH, BBIYUCIISITh 3HAYEHUE BEJTUYMHBI U aHAJIU3UPOBATH ITOJYYEHHBIE PE3YJIbTAThl C YUETOM 33JaHHOW TOYHOCTH U3MEPEHHUI;
aHAJIM3UPOBATh CUTYALIUH MTPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, y3HaBaTh B HUX MPOSBIECHUE U3YYEHHBIX (PU3UUECKUX SIBJICHUHM MM 3aKOHOMEPHOCTEN
Y IPUMEHATH UMEIOLIUECS 3HAHUS [l UX OOBSICHEHMUS;

MMOHUMATh PUHIMIIBI AEHCTBUS MAIIMH, TPUOOPOB U TEXHUUYECKUX YCTPOMCTB, YCIOBUS UX 0€30MIaCHOIO MCHOJB30BaHUs B IOBCEIHEBHOM KU3HH;
MCIO0JIb30BATh MIPH BHITIOJHEHUH YUE€OHBIX 33/1a4 HAYYHO-TIONYJISIPHYIO JIMTEPATYPY O PU3NUYECKUX SBICHUSX, CIIPABOYHBIE MaTepUaIIbl, PECYPChI
WNHTepHer.

YU4€HUK MOJYIUT BO3IMOKHOCTb HAYIUTHCH:

0CO3HABAaTh IIEHHOCTh HAYYHBIX UCCIEAOBAHUHN, POJTh (PU3HKHU B PACIIMPEHUH MTPEACTABICHUI 00 OKPYKAIOIEM MUPE U €€ BKJIAJ B yIydIlIeHHE KauecTBa
JKU3HH;
HCIIOJIb30BaTh MPUEMBI IOCTPOCHUS (PU3HUUECKUX MOJIENCH, MoucKa i (POPMYTUPOBKH JTI0KA3aTEILCTB BHIIBUHYTHIX THIIOTE3 U TEOPETUIYCCKUX BHIBOJIOB Ha
OCHOBE SMITUPHUYECKH YCTAaHOBJICHHBIX (DaKTOB;
CpPaBHUBATh TOYHOCTh U3MEPEHUS (PU3UICCKUX BEJIMUMH IO BETMYMHE UX OTHOCUTEIHLHOM MOTPEITHOCTH TIPH MPOBEACHUH MPSIMBIX U3MEPECHHUIA;
CaMOCTOSITEJIBHO MTPOBOJIUTh KOCBEHHBIC M3MEPEHHS U UCCIICIOBAHNS (PU3MUECKHUX BEJIMYUH C UCIIOJb30BaHUEM PA3TUYHBIX CIIOCOOOB M3MEPEHUS
(bM3UYECKUX BEIIMYMH, BRIOUPATh CPEJICTBA U3MEPEHUSI C YIETOM HEOOXOIMMOM TOYHOCTH U3MEPEHHUH, 000CHOBBIBAThH BHIOOD CIIOCO0A M3MEPEHUS,
aJICKBaTHOT'O MOCTaBJICHHOM 3aJ1a4y€, TPOBOIUTH OIIEHKY JOCTOBEPHOCTH MOJYYEHHBIX PE3YyJIbTATOB;
BOCIIPUHUMATH HH(POpMAIIUIO GU3MUECKOTO COJCP)KaHMs B HAYYHO -TIOMYJIIPHOM JIMTEpaType M CPEIICTBAX MACCOBOM MH(MOPMAIMH, KPUTHIECKH OIICHUBATh
MOJIyYEHHYIO HH(POPMAITUIO, aHATIU3UPYS €€ COJepKAHUE U JaHHbIe 00 UCTOYHHKE MHPOPMALIUU;
co37aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOIICHHS 0 (PU3NYECKUX SBICHUSIX HA OCHOBE HECKOJIbKMX UCTOYHUKOB HH(POPMAIINH, COTIPOBO KIATh
BBICTYIUICHUE MTPE3EHTAINEH, yYUThIBasi 0COOEHHOCTH ayJJUTOPUU CBEPCTHUKOB.

TensioBble IBJIEHUS

YYeHUK HAYYUTCS:

PpacCrio3HaBaTh TCIJIOBBIC SIBJICHUSA U 0OBSACHSATHL Ha 0a3e HMEIOIINXCS 3HAaHUM OCHOBHBIE CBOMCTBA UJIH YCJIOBUA NPOTCKAHUA 3TUX SIBIICHUI I(I/Iq)(1)y31/lﬂ,
U3MEHEHUEe 00beMa Tej IIPpU HaArp€BaHmnun (OXJ'Ia)I(I[eHI/II/I), OOJIbIIIas CYKUMAEMOCTh ra3oB, Majiasgd COKUMAaCMOCTb JKUJIKOCTEN U TBCPABIX TCJI; TCIIJIO BOC
PaBHOBECHUE, UCITAPCHUEC, KOHACHCALUA, IIJIABJICHUC, KPUCTAJIJIN3alus, KUIICHUC, BJIIAX)KHOCTb BO31yXad, Pa3JIMYHbIC CIIOCOOBI TCIIonepeaauun
(TCHJ'IOHPOBOI[HOCTB, KOHBCKIIMA, I/I3Hy‘{eHI/Ie), arperaTHbIC COCTOSAHUS BCIICCTBA,IIOTTIOMICHUC DHEPTHUU TTPHU UCTIAPCHUHU KUJIKOCTU U BBIJACIICHUC €€ IIPU
KOHACHCAILIUU I1apa, 3aBUCUMOCTb TCMIICPATYPhI KUIICHHUA OT JAaBJICHUS,

ONUCBIBATb NU3YYCHHBIC CBOMCTBA TEJI U TEIJIOBBIC SIBJICHUS, UCIIOJIB3Ys1 (I)I/I3I/I‘-IGCKI/IG BCJIMYUHBIL: KOJIMYCCTBO TCIIOTHI, BHYTPCHHSAA SHCPrusd, TEMIICpaTypa,
yYACbHAas TCIJIIOCMKOCTb BCIICCTBA, YACIIbHAS TCIJIOTA IVIABJICHUSA, YACIIbHAA TCIJIOTA nap006pa3OBaHmI, YACJIbHAas TCIJIOTA CropaHusd TOIJINBA,



KOA(QPUIIUEHT MMOJIE3HOTO JCHCTBHUS TEIIOBOTO BUTATEIIS; TIPU ONMUCAHUHN MPABUIILHO TPAKTOBATh (PU3MUYCCKHI CMBICI UCTIOJIb3YEMbIX BEJIHUNH, UX
0003HAUYCHHSI U CIMHUIIBI U3MEPEHHUSI, HAXOUTh (DOPMYJIbI, CBSI3BIBAIOIIHE JaHHYIO (PM3UUCCKYIO BEJIUUNHY C IPYTUMHU BEIIMYMHAMH, BHIYMCIIATH 3HAUCHHEC
(U3HYECKON BEIIMYUHBL;

aHAJIM3MPOBATH CBOMCTBA TEJI, TETUIOBBIC SIBIICHUS U MTPOIIECCHI, CIIOJIB3YsI OCHOBHBIC MOJIOKEHUST AaTOMHO -MOJICKYJISIPHOTO YICHHSI O CTPOSHHUH BEIIECTBA
Y 3aKOH COXPaHEHUS YHEPTHH,

pas3iuyaTh OCHOBHbBIC MPU3HAKU MU3YUYCHHBIX (PU3MUYCCKUX MOJICIICH CTPOCHHS I'a30B, )KUIKOCTEH U TBEPABIX TEI;

MIPUBONTH IPUMEPBI TPAKTUYECKOTO MCITOJIb30BaHUs (PU3NUCCKUX 3HAHUI O TETIJIOBBIX SIBJICHUSX;

pelIaTh 3a/1a4u, UCTIOJB3Ys 3aKOH COXPAaHEHHUsS YHEPTHH B TEIUIOBHIX ITpolieccax U (POpPMYIIbI, CBSA3BIBAIONINE (PH3NICCKHIE BEIMIMHBI (KOJIUIECTBO TEILIOTHI,
TeMIepaTypa, yAaedbHas TEIIOEMKOCTh BEIECTBA, YAeIbHAsl TEIUIOTA TUIABIICHUS, YACTbHAS TEMIOTA TApOo0Opa30BaHMUs, Y/ICIbHAS TETIOTa CTOPAHHS
TOTUTHBA, KOA(PPHUITUCHT MOJIE3HOTO JCHCTBHSI TEIDIOBOTO JBUTATENS): HA OCHOBE aHAJIM3a YCIIOBHUS 33JIa4d 3aIMCHIBATH KPATKOE YCIOBUE, BBIJICIIATh
(bu3nUecKre BEIIMYMHBI, 3aKOHBI B (OPMYJIBbI, HEOOXOMMBIE JIUTSI €€ PEIISHUSs, TPOBOJANThH PACUEThl H OIICHUBAThH PEAIbHOCTD MOJY4EHHOTO 3HAYE HUS
(hM3UYECKOI BEITMYUHEI.

Y4€HUK MOJYIUT BOIMOKHOCTH HAYIUTHCH:

WCIIOJIb30BaTh 3HAHUS O TETUIOBBIX SIBJICHUSIX B MOBCETHEBHOMN KU3HHM 711 oOecrieueHus 0€30MacHOCTH TP 00paIeHny ¢ mprudopamMu U TEXHUYE CKUMH
yCTpoICTBaMU, JUIsl COXpaHEHHsI 3J0POBbs U COOJIOACHUS HOPM SKOJIOTMUECKOT0 TOBEICHUS B OKPYKAIOIIEH Cpe/ie; MPUBOIUTH MPUMEPHI 9K OJIOTMUECKUX
MOCJIEICTBUH pabOThI IBUTATENCH BHYTPEHHETO CrOpaHus, TEIUIOBBIX U THIPOAIEKTPOCTAHIIUI;

pa3nauyaTh rPaHUIbl IPUMEHUMOCTH (U3NYECKUX 3aKOHOB, IOHUMATh BCEOOINNA XapakTep pyHAaMEHTATbHBIX (U3NYECKUX 3aKOHOB (3aKOH COXpaHEHHS
SHEPruM B TEIUIOBBIX MPOIIECCAX) U OTPAHUUYEHHOCTh UCIIOJIB30BaHUS YaCTHBIX 3aKOHOB;

HAXOJHTh aJICKBATHYIO MPEUI0KEHHON 3a1aue (PU3NUECKYI0 MOJIeNb, pa3peliaTh IpodieMy Kak Ha OCHOBE UMEIOIIUXCS 3HAHUM O TETIJIOBBIX SBJICH USX C
MCI0JIb30BAHMEM MAaTeMaTUYECKOTO anrmapaTa, Tak U Ipy MOMOIIM METO/I0B OLIEHKH.

3JICKTpPI'—I€CKI/Ie U MAarHuTHbIC ABJICHUSA

YYeHUK HAYYUTCS:

pacrno3HaBaTh 3JEKTPOMArHUTHBIC SIBICHUS U OOBSICHATH Ha OCHOBE UMEIOIIMXCS 3HAHUN OCHOBHBIEC CBOMCTBA MUJIM YCIIOBUS MTPOTEKAHUS ATHX SIBJICHHIA:
ANIEKTPHU3ALUS TEJl, B3aUMOJICHCTBHE 3apsI0B, JICKTPHUUYCCKUI TOK U €ro ACHCTBHUS (TEIJIOBOE, XUMHUIECKOE, MAarHUTHOE), B3aMMO/ICHCTBHE MarHUTOB,
AIIEKTPOMArHUTHASI UHAYKIUS, IeHCTBUE MAarHUTHOTO TOJIsl HA IPOBOJAHUK C TOKOM U Ha JIBIKYIIYIOCS 3apsHKCHHYIO YaCTHUILy, ACHCTBHUE JIEKTPU YECKOTO
0JIs1 Ha 3apsKEHHYIO YaCTHUIY, JIEKTPOMArHUTHBIE BOJIHBI, IPSMOJIMHENHOE PacpOCTPaHEHUE CBETA, OTPAKEHUE U MPETOMIIEHHE CBETA, TUCIIEPCUs
CBETA;

COCTAaBIISATh CXEMBI DJIEKTPUUYECKUX LIETIeH C MOCIeI0BATENbHBIM U MapaliebHBIM COSAMHEHNEM DIIEMEHTOB, pa3jinyas yCIOBHbIe 0003HAUEHHUS JJIEMEHTOB
ANEKTPUYECKHX Ienell (MICTOYHUK TOKa, K04, PE3UCTOP, PEOCTar, JIAMIIOUKa, aMIIEPMETP, BOJIBTMETD);

MCIOJIb30BATh ONTUYECKUE CXEMBI TSI IOCTPOESHUS M300paKeHUH B TUIOCKOM 3epKalie M COOMparoleil TnH3e.

OTIMCHIBATh U3yYEHHBIEC CBOMCTBA TEI U AJIEKTPOMArHUTHBIC SBIICHUS, HCTIONB3Ys (PM3MUECKUE BEJTMYUHBI: dJICKTPUUECKUH 3apsij, CUiIa TOKa,
ANEKTPUYECKOE HAMPSDKEHUE, IIEKTPUUECKOEe COMMPOTUBIIEHHUE, YITHHOE COMPOTUBIIEHNE BEIIECTBA, pad0Ta AIEKTPUIECKOTO TMOJISI, MOIITHOCTh TOKA,
(hOKyCHOE pacCTOSHHE U OTNITUYECKAs CHJIA JIMH3BI, CKOPOCTH JIEKTPOMArHUTHBIX BOJIH, IJTMHA BOJHBI M YaCTOTA CBETA; MPU OMKMCAHUU BEPHO TPAKTOBATH



(U3HYECKUI CMBICI HCIIOIh3yEeMbIX BEJTMYHH, UX 0003HAYCHUS U SMHUIIBI H3MEPECHHUS, HAXOUTh (POPMYITBI, CBSA3BIBAIONINE TAaHHYIO (PH3UIECKYIO
BEITUYHHY C JJPYTUMHU BEITUIMHAMH.

® aHaJIM3UPOBATH CBOMCTBA TEJ, JICKTPOMATHUTHBIC SIBIICHUS U IPOIIECCHI, HCIIOJIB3YS (PU3NYCCKHUE 3aKOHBI: 3aKOH COXPAHEHUS ICKTPUICCKOTO 3apsiia,
3akoH OMa J1st ydacTka 1end, 3akoH Jxoyins-Jlenna, 3aKkoH IpSMOJIMHEHHOTO paclpoOCTPaHEHHsI CBETA, 3aKOH OTPAKEHHUS CBETA, 3aKOH MPETOMIICHUS
CBETa; IPU ATOM pa3INyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €T0 MATEMAaTHYECKOE BBIPAKEHHE.

® [IPUBOJUTH MPUMEPHI MPAKTUICCKOTO UCTIOIB30BaHUS (PU3NUCCKUX 3HAHHUM O 3JICKTPOMATHUTHBIX SBICHHSIX

® pemathb 3aauu, UCMOIB3Yys (hU3NUIecKre 3aKOHBI (3akoH OMa JuIs yyacTka 1end, 3akoH Jxoyns-JIeHia, 3akoH MpsIMOTMHEIHOTO pacpOCTpaHEHUs CBETa,
3aKOH OTPaXCHUS CBETA, 3aKOH MPEJIOMIICHUS CBETa) U ()OPMYJIBI, CBS3BIBAOIINE (PU3NUCCKUE BEITMUMHBI (CHIIAa TOKA, AEKTPUICCKOE HAIIPSDKEHNE,
AIIEKTPUYECKOE COMTPOTHUBIICHUE, YACITFHOE COMPOTHBIIEHUE BENIECTBA, pab0Ta AIEKTPHUYECKOTO TOJIs, MOIITHOCTh TOKa, (POKYCHOE PacCTOSsIHUE H
OTITHYECKAs CHJIA JIMH3BI, CKOPOCTH 3JICKTPOMArHUTHBIX BOJIH, JJTMHA BOJIHBI M YaCTOTA CBETa, (POPMYJIIBI pacdeTa dJIEKTPHIESCKOTO COPOTHBIICHUS
MIPHUIIOCIICIOBATEIIFHOM | MTApPAIIICIbHOM COSIMHEHUHN TTPOBOJIHUKOB): HAa OCHOBE aHAJIN3a YCIOBHS 3a/1a49M 3aITUCHIBATH KPATKOE YCIIOBHE, BHIJICIISITH
(u3HUYecKre BEIMYNHBI, 3aKOHBI B (POPMYITBI, HEOOXOUMBIE JIJIS €€ PEIICHUs, IPOBOJJIUTEH PACUETHI M OIICHUBAThH PEaThbHOCTh TOJYICHHOTO 3HAUCHUS
(hbM3UYECKOI BEITMYUHEI.

YUYEHHUK MOJYYHT BO3MOKHOCTH HAYUUTHCS:

® ICIIOJIb30BATh 3HAHUS 00 AIEKTPOMArHUTHBIX SIBJICHUSIX B IOBCETHEBHOM JKM3HU Ui oOecrieueHus: 6e30MacHOCTH MpHU 00paIlieHny ¢ Ipubdopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, Il COXPAHEHHUS 3/I0POBbS U COOJIIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUS B OKpYXKAIOIIeH cpesie; MPUBOAUTD ITPUMEpPHI
BIIUSIHUS 3JIEKTPOMArHUTHBIX U3JIy4E€HUI Ha KUBbIE OPraHU3MbI;

® pa3nMyaTh IPAHULBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh BCEOOIIHI XapakTep pyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXpPaHEHMUSI
AIIEKTPUYECKOTO 3apsi/ia) U OTPAaHMYEHHOCTh UCIIOB30BAHUS YaCTHBIX 3aKOHOB (3akoH OMa i yyacTka 1enu, 3ako J[xoynsa-Jlenna u ap.);

®  ICIIOJIb30BATh MIPUEMbI IOCTPOCHUS (PU3HUECKUX MO/JIeNIed, TOKUCKa U (POPMYTUPOBKH JI0KA3aTEIbCTB BBIABUHYTHIX THIIOTE3 U TEOPETUUECKUX BHIBOJOB Ha
OCHOBE AMIIMPUYECKU YCTAHOBIICHHBIX (PAKTOB;

® HaxOJUTh a/ICKBaTHYIO IPEJIOKEHHOM 3a/1aue (PU3NUECKyI0 MOJEIb, pa3peliaTh MpodiieMy Kak Ha OCHOBE UMEIOIIMXCS 3HAHUHM 00 AJIEKTPOMarHUTHBIX
SIBJICHUSAX C UCIIOJIb30BAHUEM MAaTEMaTHUECKOTO afrmapara, Tak U IPU MOMOIIU METOJOB OIICHKH.

KoHTpo/1b M OlleHKA NJIAHNPYEeMBIX Pe3y/JbTATOB 0CBOCHHS 00y4aloIUMHKCS Y4eOHOro npeaMmera.

OueHka 10CTUKEHUS TIIIaHUPYEMBIX PE3YNIbTATOB PEATU3YETCS MTYTEM OLIEHKU MPEIMETHBIX, METAPEAMETHBIX PE3YJIbTATOB.

OueHoYHbIE MPOLIEYPhI: CTAPTOBAsk AMATHOCTUKA, TEKYIIEE OLICHUBAHUE, TPOMEXKYTOYHOE, UTOTOBOE OIIEHUBAHUE.

Metopt 1 (GOPMBI OLIEHKU: CTAPTOBBIE TUATHOCTHYECKUE pabOTHI HAa HaYall0 y4eOHOTO r0/1a, YCTHBIM OMIPOC, MPOEKTHI, CTAHIAPTU3 UPOBAHHbBIE YCTHBIC U
MUCbMEHHBIE PabOTHI, TECTHI, PU3NUECKUN JTUKTAHT, MPOEKTHI, CAMOCTOSITEIbHAs paboTa, CAMOOIIEHKA, HAOMIOICHHUS 32 XOJ0M TPYIIOBLIX U MH IUBUYaTbHBIX
UCCIIeIOBAaHUI U MPOEKTOB, HTOTOBbIE KOHTPOJBHBIE PAOOTHI, HOPTHOIHUO.

OCHOBHBIM IIPEIMETOM OIIEHKHU B COOTBETCTBUH ¢ TpeboBaHUsIMU PI'OC OO0 sBisieTcst cmocoOHOCTh OOYUAIOIINXCS K PEIICHUIO YueOHO-TI03HABATEIBHBIX U
y4eOHO-TIPAKTUIECKHX 3a/a4, OCHOBAaHHBIX Ha U3y4aeMoM MaTepuane. OleHKa MPeIMETHBIX Pe3yIbTaTOB BEACTCS YUUTENIEM B XOJI€ TIPOIEAYp TEKYIIEH,
TEMaTUYECKOM, IPOMEKYTOUYHOU U UTOITOBOM OLIEHKH.



Onenka nocTIKeHHs 010Ka «BBITYCKHUK Hay4UTCs BEIETCS ¢ TOMOIIBIO 3aJ]aHuii 6a30BOTO YPOBHSL.
@®opMbI MPOMEKYTOUHOH aTTeCTAIMH: KOMIUIEKCHAs! KOHTpOJbHAsA padoTta B popmare OI'D B cOOTBETCTBUHU C KOAU(PUKATOPOM IIEMEHTOB COJCPKAHUS U
TpeOOBaHUH K YPOBHIO IOJTOTOBKU YJaIIIHXCS.

Conepxxanue y4eOHOro nmpeamera

B 8 ki1acce
1.TenJioBble siBJIEHUS
TennoBsie sBieHus. Buyrpenuss sneprusi. CriocoObl n3MeHEHU s BHYTpeHHEH 2Heprun. KonudecTBo TermmoTel. 3aKOH COXpaHEHUS YHEPTUHU B TETIJIOBBIX
npoueccax. Temnepartypa u e€ usmepenue. Buapl Terionepenaun: TeMIONPOBOIHOCTh, KOHBEKLUS, U3JIydeHUE. Y IelbHAasl TEIJI0EMKOCTh. YpaBHEHHE TEIJI0BOTO
OanaHca.
OHeprus TOIUINBA. Y IelbHAsI TEIJIOTA CTOPAHUS.
[InaBnenue u KpucTauu3alys. Y aenpHas TEIUIOTa MiaBieHus. TemnepaTypa mniaBieHHs.
[Tapoobpa3zoBanue u KOHAeHcaus. Y AeabHas TermioTa napoodpa3zoBanus. Mcnapenue u kunenue. 3aBUCUMOCTb TEMIIEPATyphbl KUTIEHHS OT AaBJI€HUSI.
Haceimennsiit nap. BinaxxHocts Bo3yxa.
[Tpunnume! paboThl TEMIOBBIX ABUTaTeneil. [lapoBas TypOuHa. PeaktuBHbI nBUTraTens. J[Burarens BHyrpeHHero cropanus. KI1/] TerioBoro nBurarens.
[IpeoOpa3oBanue SHEPTUH NMPU pabOTE TEIIOBOTO ABUTaTeNs. TenaoBble ABUraTeNIN U 3alIUTa OKPY)KAIOIIEH CPEIbl.
JdemoHcTpanuu
[TpunIMn NERCTBUSA TEPMOMETPA.
W3meHeHne BHYTpeHHEH SHEPrUu Tella IPpU COBEPLICHUH paboThl U TeIIonepeaaye.
TennonpoBoAHOCTH Pa3IuYHbIX MAaTEPUAIIOB.
KonBekuus B )KMIKOCTAX U ra3ax.
Tennonepenayda nyremM M3Iy4EHUsI.
CpaBHEHME YJENIbHBIX TEIUIOEMKOCTEHN pa3IMuHbIX BEILIECTB.
SIBneHus MaBJIEHUs U KPUCTAJUIM3ALUU.
SIBneHue ucnapeHusl.
Kunenue Boapbl. [I0CTOSIHCTBO TeMiepaTypbl KUIIEHUS )KUIKOCTH.
N3mepenune BIaKHOCTH BO3/1yXa ICUXPOMETPOM WIIM TUTPOMETPOM.
VY CTpoCTBO YETHIPEXTAKTHOTO IBUrATENs] BHYTPEHHETO CrOPaHUsl.
YcTpoiicTBO MapoBOi TYpOUHBI.
JlabopaTopHasi pabora
CpaBHEHHE KOJIMYECTB TEIJIOTHI IPU CMEIIMBAHUU BOAblI PA3HON TeMIIEpaTypbl
W3mepenue yaeapbHON TENI0EMKOCTH TBEPIOTO Tea
2. DNeKTPOMATHUTHBbIE ABJIEHUSA
DnekTpu3alus Tel. DIeKTpUUecKre B3auMoIeicTBUs. [[Ba poaa anexkTpuueckux 3apsaoB. CTpoeHrne aToMa U HOCUTENH 3JIEKTpUuUYecKkoro 3apsiaa. [IpoBoanuku u



JURJIEKTPUKHU. 3aKOH COXPaHEHUs NIEKTPUUECKOro 3apsaa. BzaumoaelictBue 3apsa0B. DJIeMEHTAPHBIN IIEKTPUUECKUN 3apsl.

DnexTpuuecKoe nojue. DHeprus anekrpudeckoro nosst. Kongencaropsl. Hampsokenue.

DNEeKTPUYECKUN TOK. Y CJIOBUS CYIIECTBOBAHUS TOKA. MICTOUHUKM TOKA. DIIeKTpUUuecKast 1enb. JJelCTBHS 3JIEeKTPUUECKOro TOKA.

Cuna toka. U3mepenue cuibl Toka. Amnepmerp. Hanpsokenue. 3mepenue HanpsbkeHus. BoabtMerp.

DNEKTPUUYECKOE COIIPOTUBIICHHE. Y I€JIbHOE CONPOTUBIIEHKE. 3aKoH OMa JUIsl y4acTKa IEKTPUYECKOH LeTH.

[TocnenoBarenbHOE M APAIIENBHOE COEAMHEHUS IPOBOJHUKOB. PeocTaTsl.

PaboTa 1 MOITHOCTB AmmeKTpruecKoro Toka. 3akoH J[xoyns — Jlenna. Kunosart —4ac. KopoTkoe 3aMbIkaHHE U TIPEIOXPAHUTEIH.

[TonynpoBOAHUKH U MOJIYIIPOBOIHUKOBBIE TPHUOOPHI.

MarnuTHble B3auMoieiicTBus. B3anMoeiicTBre MOCTOSTHHBIX MarHUTOB. OnbIT DpcTena. B3anmoaeiicTBre MKy MPOBOAHUKAMU ¢ TOKAMU U MarH UTaMH.
DNEeKTPOMAarHuThl. JJIEKTPOMArHUTHOE pelle.

MaruuTtHoe nosje Toka. J{eicTBue MarHuTHOTO MMOJIsi HAa IPOBOJIHUK C TOKOM. J[elicTBHEe MarHUTHOTO TOJIsl HA PaMKY € TOKOM. DJIEKTPOU3MEPHUTEJIbHBIE TPUOOPHI.
OnekrpoaBurarenb. /[eficTBre MarHUTHOTO NOJIS HA ABMKYIIUECS 3apsKCHHBIE YaCTHULBI.

OnekrpomarauTHas nHAyKuus. Onbeitel @apanes. [Ipasuiio Jlenma. CaMouHIyKIHS.

[Ipon3BoaCTBO M mepeaya 3MeKTporHEprun. I'eneparop nepeMeHHoro Toka. [lepemenHbIi TOK. THIIBI 3JIEKTPOCTAaHIIMI U UX BO3JACUCTBUE HA O KPYKAOLIYIO
cpeny.

Teopust MakcBeiia U 3J€KTPOMarHUTHbIE BOJIHBI. [[pUHITUIIBEI pagrOoCBA3H.

JdemoHcTpanuu

DJIeKTpU3aIus Tell

JIBa poJ1a AIEKTPUYECKUX 3apsI/IOB.

YCTpolCTBO U ACUCTBUE SIIEKTPOCKOTIA.

[IpoBOAHMKYN U U30IATOPHI.

DnekTpusalus 4epe3 BIUsSHUE.

[lepeHoc 31eKTpUYECcKOro 3apsia ¢ OJHOrO Tela Ha APYroe.

3aKOH COXpaHEHUsl 3JIEKTPUUECKOro 3apsja.

CocraBiieHHE IEKTPUUECKON 1IETH.

N3mepenue cuibl TOKa aMIEPMETPOM.

Habmronenue nocTosHCTBa CUITbl TOKA HA Pa3HBIX Y4acTKaX HEPA3BETBICHHON SJEKTPUUECKOM IIETIH.

N3mepenne HanpsKeHUs BOJIBTMETPOM.

N3yyenune 3aBUCUMOCTH IIEKTPUUECKOTO CONIPOTUBIICHUS IIPOBOJHUKA OT €T0 JAJIMHBI, IUIOIIAAN IOIIEPEYHOTO CEUEHHUs U MaTepuaia. Y IeJIbHOE COPOTUBIICHUE.
PeocraT n marasuH COpOTUBIIEHHUIA.

3aBUCHUMOCTb CUJIbI TOKA OT HAIPSDKEHUS Ha YYacTKE JIEKTPUUECKOU 1enu.

MarnuTHO€ noJjie Toka.

JlecTBHE MAarHUTHOTO I10JI1 HAa IPOBOJAHUK C TOKOM.

YCTpOUCTBO 2IEKTPOABUTATEIIS.

JlabopaTopHbie padboThl



COopka 3J7eKTPHUUECKOM LEeNU U U3MEPEHUE CUIIBI TOKA B €€ PA3JIMYHBIX Y9acTKaxX
W3mepenue HarpspKeHUs Ha pa3jIMYHBIX y4acTKax AJIEKTPUYECKOM Lienu
PerynupoBaHue cuibl TOKa peocTaToM
N3mepenue conpoTuBiIeHMs IPOBOJHUKA IIPU IOMOIIM aMIIEPMETpa U BOJIbTMETpa
W3mepenue MOUTHOCTH U pabOThI TOKA B 3JIEKTPUUECKOH J1aMIie
COopka 371eKTpOMarHuTa 1 UCIBITAHUE €ro JICHCTBUS
W3ydeHue 351eKTpUUeCcKOro ABUraTelisi HOCTOSIHHOIO TOKa ( Ha MOJIEJIN)
IToBTOpEHHE

IloaBenenne uToros yuedHoro roga



TemaTHYecKOe NJIAHUPOBAHME C YKAa3aHHEM KOJHYECTBA YaCOB, OTBOJAMMbIX HA 0CBOEHHE KAXK/I0i TeMbI
YueOHoe coiepkanne Kypca Gpu3nku B 8 Kilacce CKOHCTPYHPOBAHO CIICAYIOLIMM 00pa3oM:

HaunmeHnoBanue pas3iesioB u Tem

KomnnuectBo
JacoB

Bunpl yueOHOM AesTebHOCTH

TemyioBbie siBJICHUS

Tennossie sBienus. Buyrpenusis sueprus. CriocoObl 3BMEHEHUS
BHYTpEHHEH 2Heprun. KoandecTBo TerIoThl. 3aKOH COXPaHEHUSI
SHEPIruU B TEIJIOBBIX Mpoueccax. TemnepaTrypa u €€ nuamMmepenue. Buabl
TEIIONEepPEeIavu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3TyYEHHUE.

VY aenpHas TEMJIOEMKOCTh. Y paBHEHHE TEIJIOBOTO OajaHca.

19 yacos

HabGmnronaTe n3mMeHeHne BHyTpEHHEH SHEPTHH Tela IPU
Terionepeaye u paboTe BHEIIHUX CHUIIL.

UccnenoBath siBieHUE TEIIIO0OMEHA MPU CMEIIIMBAHUN
XOJIOJHOW U rOpsYeH BOJBI.

Bpruucaste KOJTUYECTBO TEIUIOTHI U YIETBHYIO
TEIIOEMKOCTh BEIIECTBA MIPU TEIJIoNepeiaye.
N3mepsTh yaenpbHy0 TETUIOEMKOCTh BEIIECTRA.
W3mepsTh TEIIOTY TIIaBIEHUS JIbJA.

HaGmronats n3aMeHeHue BHyTpEHHEH SHEPTUH BOJIBI B
pe3yabTaTe UCTIapeHusl.

BbrancnsTh KOJIMYECTBO TEIIOTHI B IIpOIEccax
TEIUIoNEepeIauy MPpH MIIABJICHUH U KPUCTAILIU3AIIH,
MCIIApPEHUHU U KOHJICHCAIUH.

BbruncnsaTe yaenbHylo TemIOTy TUIaBIEeHUs U
napooOpa3oBaHus BEILIECTBA.

H3MepsTh BIaKHOCTH BO3/1yXa MO TOUKE POCHI.
OO6cyX/1aTh HKOJIOTMUECKUE MOCIEACTBHSI IPUMEHEHHUSI
JIBC, TemoBbIX U THIPOIIEKTPOCTAHIIUMA.

3HeKTp0MaFHHTHLIe ABJICHUA 9HeKTpI/ISaI_H/I$[ TCII. aﬂeKTpI/I‘IeCKI/Ie
B3aMMOJICHCTBUSI. I[Ba poaa SJICKTPHUUICCKUX 3apsAa10B. CTpOGHI/IC aToMa
W HOCHUTCIIU SJICKTPUYICCKOTI'O 3apsaa. HpOBO,Z[HI/IKI/I U AUDJICKTPUKH.

3aKoH COXpPaHCHU JICKTPUICCKOT'O 3aps/a. BzaumoeiictBue 3apsA10B.

DNIeMEHTapHBIN 3JEKTPUUYECKUN 3apsil. DIEKTPUUECKOE T10JIe. DHEPrus
anekTpuueckoro nosst. Konnencaropsl. Hanpsikenue. Dnexkrpudeckuii
TOK. Y CJIOBHS CyHIECTBOBaHMS TOKa. ICTOUHMKH TOKa. DIEeKTpUyecKas
uensb. [[efdcTBUS 2JEKTPUUYECKOTO TOKA.

Cuna toka. U3mepenue cuibl Toka. AMnepmerp. Hanpsxenue.
N3mepenune HanpsokeHus. BoibTmerp.

DNEKTPUUECKOE COITPOTUBIIEHUE. Y I€TbHOE CONIPOTUBIIEHHUE. 3aKOH
Oma 115 ygacTka 3J€KTpUYECKON LENu.

35 yacos

Ha6J'II-O,I[aTB SABJICHHC DJICKTPU3AalMU TCJI IIPpH
COIMPUKOCHOBCHHH.

OOBIACHATD SBJIEHUE QJICKTPpHU3allMU TCII U
BSaHMOHeﬁCTBHH QJICKTPHUYCCKHX 3apsAa0B.

Hccnenosath HeﬁCTBHH QJICKTPHUYCCKOI'O TOKa Ha TCJla U3
IMPOBOAHUKOB U OTUI3JICKTPUKOB.

CO6I/IpaTB U HUCIIBITBIBATD JJICKTPHUYCCKYIO LCIIb.
M3roToBIATh U UCIBITHIBATh F'AJIbBAHUYECKHUI JIEMEHT.
I/I3Mep$IT]':> CUJly TOKa B SHCKTqueCKOﬁ OCIIN.

I/ISMCpHTB HAIIPsA’KCHUE HA YHACTKE LICIIN.

I/ISMCpHTB OJICKTPHUYCCKOC COIMMPOTHUBIICHUC.
HccnenoBaTh 3aBUCHUMOCTh CHJIbI TOKA B MMPOBOAHUKE OT
HAIIPSPKCHUA HAa €0 KOHIaX.




[TocnenoBarenbHOE U MApAIIICIBHOE COSAMHEHUS IPOBOTHUKOB.
Peocrartsl.

PaboTa 1 MOITHOCTB AMEKTPHUECKOTO ToKa. 3akoH J[xoyns — Jlenna.
Kunosarrt — yac. KopoTkoe 3aMbIKaHHE U ITPEIOXPAHUTEINH.
[ToymmpoBOTHUKH | TIOJTYIIPOBOTHUKOBEIE PUOOPEI.

MaruuTHbI€ B3auMOAEHCTBUS. B3anmMoneiicTBHE MOCTOSHHBIX
MarautoB. OneIT Opcrena. BzaumoaeiicTBue Mexay MpoOBOIHUKAMU C
TOKaMHU ¥ MarHUTaMH. DJIEKTPOMArHUTHI. DJIEKTPOMATrHUTHOE PeJie.
MaruuTHO€ noJie Toka. J[ecTBHE MarHUTHOTO MOJIsl Ha MPOBOJIHUK C
TOKOM. JIefiCTBHE MAarHUTHOTO MOJII HA pAMKY C TOKOM.
DNeKTpou3MepUTeIbHbIE TPUOOPHI. DIEKTpoABUraTeNb. JeiicTBue
MAarHUTHOTO TIOJISI HA JIBIDKYIIUECS 3apsHKEHHBIC YaCTHUIIbI.
OnexkrpoMarauTHas nHAyKuUsA. Onbitel @apanes. [Ipasuito Jlenna.
CamouHIyKIus.

[TpousBoicTBO M MIepenaya deKTposHeprun. ['eHepaTop nepeMeHHOTo
ToKa. [lepeMeHHbIN TOK. THIIBI 2IIEKTPOCTAHIIMKN U UX BO3JICUCTBUE HA
OKPYXAIOIIYIO Cpeny.

Teopust MakcBeiia v 3JI€KTpPOMarHUTHEIE BOJIHBI. [IpUHITUTIBI
PaguoCBs3H.

H3mepsaTs paboTy U MOIITHOCTH SJIEKTPHUECKOTO TOKA.
BoramcnsaTh cuity TOKa B LIETH, pabOTy U MOIIHOCTb
AIEKTPUUECKOTO TOKa.

OOBACHUTD SIBJIEHUE HArPEBAHUSI IPOBOJHUKOB
AIEKTPUUECKIUM TOKOM.

N3yyaTh paboTy MOIyNnpoBOAHMKOBOTO JHOIA.

3HATh U BHIMOJIHATH IMPaBUIa 0E30TIACHOCTH MPHU padboTe C
HMCTOYHUKAMU DJIEKTPUIECKOTO TOKA.
DKCNEePUMEHTATBHO U3y4aTh SBJICHHE MAarHUTHOTO
B3aUMOJCUCTBHUS.

N3yuaTh siBIeHNEe HAMarHUYMBAaHUSI BEIIECTRA.
UccnenoBath neicTBUE JIEKTPUUYECKOTO TOKA B IPSIMOM
MIPOBOJIHUKE HA MAaTHUTHYIO CTPEJIKY.

OOHapyXuBaTh IEHCTBHE MAarHUTHOTO TOJISI HA
MIPOBOJTHUK C TOKOM.

OOGHapyXuUBaTh MarHUTHOE B3aUMOJICHCTBHE TOKOB.
N3yyarh npuHUIMN AEUCTBUS SJIEKTPOABUTATES.

3. IToBTOpenue. Pemenue 3axaq 7 yacoB
4, ITonBenenne UTOroB y4eOHOI0 roja 1 gac
5. Hroro 68 yacos




IHOYPOYHOE INNTAHUPOBAHMUE (¢pu3nka 8 kiaacc)

Ne Tema ypoka Kosun4yecTBo yacos
n/n
BCEro [Aarta nposepeHun
Ilo nnany dakTnyeckuit
1. OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KMHETUYECKON TEOPUU CTPOEHUS BEIIECTBA. 1
ArperatHble COCTOSIHHSI BEILECTBA
2. CmaunBaHue ¥ He cMadyrBaHue. KanniuisipHbIe siBICHUS 1
3. Temnepatypa. Buyrpennsist sueprus. CriocoObl U3MEHEHUsI BHYTPEHHEHN SHEpruu 1
4. Bunel Tensonepenayn: TeMIONPOBOIHOCTb, KOHBEKIUS, U3TyYCHHE 1
5. Tennonepenada B mpupo/ie ¥ TEXHUKE. Y CTPOMCTBO KAJIOPUMETPA 1
6. O606menue TeM "CTpoeHHE U CBOKCTBA BemiecTBa" 1 1
"Temnonepenaya"
7. KonunuectBo temnotel. Equnuibl KomyecTBa TEIIOTHI 1
8. TennooOmen. Jlaboparopnas pad6ora Nel "HccnenoBanue siBjieHus TEII00OMEHa 1
MPY CMEIIMBAHUM XOJOJHOM U ropsiueid BoibI"
9. Pemienue 3a1a4 Ha KOJIMYECTBA TEILIOTHI 1
10. VYpaBHeHnue TeroBoro 6ananca. JJaboparopHas padora Ne2 "Onpenenenue yaenbHo | 1
TETI0EMKOCTH BemecTBa"
11. OHeprus TOIMBA. Y IeibHasl TEMJI0Ta CTOPAHUS 1




12.

KonTpomnsnas padora Ne 1 «Ctpoenue BemectBa. KomuecTBO TEIIOTHDY

13. [InaBnenue u oTBEpAEBaHNE KPUCTAUIMYECKUX TeJI. Y IeJbHas TEIJIOTA MJIaBJICHUS.

14. Hcnapenne. Konnencanus. HacpleHHbIN 1 HE HACBIILIEHHBIN 11ap

15. Bnaxxnocts Boznyxa. JlabopaTopHas
pabota Ne3 "OmnpeneneHre OTHOCUTEIBHOM BIAKHOCTH BO3Iyxa"

16. Kunenue. Y nenpHas TermioTa mapooOpa3oBaHMsL.

17. [TpuHIMIBI pabOTHI TEIJIOBLIX ABUTATENEH . J[BUraTenh BHyTPEHHETO CrOpaHusl.
KIIJI TenmoBoro aBuraress

18. Pemenue 3agau no reme "TemoBsie siBiaeHus". Buabl Temionepenayu,
KOJIMYECTBO TEIJIOThI, U3MEHEHHE arperaTHbIX COCTOSIHUI BEIlIeCTBA, BIAXKHOCTD
BO3lyXa

19. Kontponbras padorta Ne2. KonrposibHas padota o teme "TernoBbie sBneHus"

20. DnexTpuzaius Ten. B3anMmopelicTBrue 3apsKeHHbBIX Tell

21. Onekrpockorll. [TpoBogHUKYN 1 HEMPOBOAHUKHU. 3aKoH KyloHa. DiekTpuueckoe mnojie

22. JlenuMocCTh 3JEKTPUYECKOTOo 3apsiaa. DieKTpoH. CTpoeHue atoma

23. Pemrenue 3agau Ha 3akoH KynoHa u ctpoeHue atoma




24,

OOBbsicHEHNE AIIEKTPUYCCKUX SBJICHHUN. 3aKOH COXPaHEHHSI SJICKTPUUECKOTO 3apsiia

25. O6o06maromuii ypok 1o Teme "DIeKTpUYecKre 3apsiibl. 3apspKeHHBIE Tela U UX
B3aumoieiictaue"

26. KonTtponeHast padota Ne 3 «Dnexrpusariust Tem»

27. OnexTpuyeckuil ToK. ICTOUHUKH 31EKTPUYECKOTO TOKa

28. DJeKTpuYecKas Ierb U €€ COCTaBHBIC YaCTH

29. DNEeKTPUYECKUM TOK B MeTayiaxX. [[edCcTBHS SEKTPUIECKOTO TOKa

30. Cua Toka. Mi3MepeHue critbl Toka

31. JlabopaTtopHnas pabota Ne 4 « COopKa AJIEKTPUIECKOU 1IEeTIH U U3MEPEHHE CUITBI TOKA B
€€ pa3InYHbIX y4acTKax

32 DneKTpuyecKoe HanpspKkeHue. MizMepennue HanpsoKeHUs

33 JIabopatopHas pabota Ne5 «V3MepeHne HanpspKEHUs! Ha Pa3iIMuHbIX y4acTKax
JIEKTPUUYECKON LETTH»

34 DJeKTpUUecKoe CONPOTUBIIEHNE MPOBOAHMKA. 3akoH OMa

35 Pemenue 3agau Ha 3akoH OMa

36 PacueT conpoTuBIeHMs IPOBOHUKA. Y AETBHOE 3JEKTPUUECKOE COMPOTUBIICHNE

37 Pemienue 3a1a4 Ha CUITy TOKa, HaNpsDKEHUE U COMTPOTHUBIICHUE

38 Peocrar. JlabopaTopnas pabora Ne6 "PerynupoBanue cuiibl TOka peoctatom”

39 ITocnenoBarenbHOE coenMHEHHE POBOJHUKOB. JIabopatopHas pabota Ne7 "[IpoBepka

IIpaBUJIA CIIOXKEHMSI HAIPSHKEHUH MTPU NTOCIIE0BATEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB"




40

[TapannensHoe coequHeHne MPOBOAHUKOB. JlabopaTopHas padora Ne 8 "I[IpoBepka
MpaBuiia Ui CUJIbI TOKA MPU NapaJlIeIbHOM COEIMHEHUU PE3UCTOPOB"

41 Pemenue 3anau

42 PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO TOKA

43 JlabopaTtopHnast pabota Ne9 «M3mepeHune MOIHOCTH ¥ pabOThl TOKA B AJIEKTPUUECKOM
JIaMIIe»

44 3akon Ixoyns- Jlenna

45 Pemenne 3amau

46 DnexTpuyeckue HarpeBaTenbHble mpudopsl. Kopotkoe 3ambikanue. [Ipenoxpanurenu

47 O6006marmui ypok «JIeKTpUUECKUe IBICHUS

48 KonTtponbHas padota Ned «DnekTpruuecKue siBICHUSDY

49 [TocTostHHBIE MAarHUTHI

50 MarnuTtHOo€e nojie. MarHuTHOE T0JIe 36MITH

51 MaruuTtHoe 1noJjie MpoBOJHUKOB C TOKOM U MOCTOSIHHBIX MarHUTOB. MarHuTHbIE
JTUHUU

52 MarauTtHoe noJjie KaTyIKd ¢ TOKOM. DJIEeKTPOMAarHUThI U KX IPUMEHEHHUE

53 JleiicTBre MarHUTHOTO TIOJISl HA MMPOBOJIHUK ¢ TOKOM. [IpaBuio neBoii pyku

54 Pemenue 3amau

55 WNHaykuys MarHuTHOTO MOJIS

56 Onexrpuueckuit apurarenb. KIIJ[ anekrpudeckoro asurarens. Pemenue 3agau

57 MarHuTHBIN TOTOK

58 SIBneHue ANEeKTPOMArHUTHOW MHAYKIMU. Perenne 3amaq




59

Hanpasnenne naaykimonsoro toka. Ipasuiio Jlenna

60 CriocoObI moiTyYeHHs ¥ IepeAadn AIEKTPHUECKON YHEPTUN

61 KonTpomasHast padora Ne4 o teme "MarHuTHBIC SIBICHUS"

62 [ToBTOpenue u o6o6menue: Temsbl "CTpoeHHe U CBOKWCTBA BelIeCTBa. TeIIOBbIC
SIBJICHUA"

63 [ToBTOpenue u o6o6menue: Temsbl "CTpoeHHE U CBOWCTBA BEIIeCTBA. TeNIOBbIE
SIBJICHUA"

64 [ToBTOpenue u o6obmenne: Tembl "DNeKTpUIEeCKIE U MAarHUTHBIC SBIICHUS"

65 [ToBTOpenue u o6ob6menne: Tembl "DIEKTPUIECKUE U MAarHUTHBIC SIBJICHUS"

66 [ToBTOpenue u o6obmenue: TeMbl "DNeKTpOMarHuTHasE WHIYKIHS"

67 Hrorosas koHTpoJbHAs paboTa

68 O6o0maromuii ypok




HNHcTpyKuus 1o BHINOJTHEHUIO J1a00paTOPHBIX padoT no gpusnke

JIabopaTopHBIil SKCIIEPUMEHT SBJIIETCS OJJHUM M3 OCHOBHBIX METOJI0B 00yueHus (r3nke B 00111e00pa3oBaTeIbHbIX YUpekIeHUsAX. B yuebHOM mpoiiecce
OH BBIITIOJIHACT TPHU OCHOBHBIX (bYHKIII/II/II
- ABJIICTCA UCTOYHHUKOM HOBBIX 3HaHI/II71, CI)YHI[aMeHTaJII)HI)IM OCHOBAaHHEM TGOpI/If/'I;
- CPCACTBOM HAIrJIAAHOCTH, <GKMBBIM CO3CPHAHHUEM), I/IJIJIIOCTP&III/ICﬁ HN3y4acMbIX SIBJIGHI/II;'I;
- KPUTEPUEM UCTUHHOCTH MOJIYYEHHBIX 3HAHUM, CPEACTBOM PACKPBITUS UX MPAKTUYECKUX IPUMEHEHU.
Kpowme toro, nabopaTtopHblii SKCIEPUMEHT sIBJIsIeTCS () (HEKTUBHBIM CPEJICTBOM BOCIIUTAHUS U Pa3BUTHUS yUAlllUXCsl; Pa3BUTHS Y HUX PU3NYECKOTO
MBIIJICHUS, MMO3HABATEIILHOU CaMOCTOATCIIbBHOCTU, TBOPYECKUX CHOCO6HOCT€I>1, HWHTCJUICKTYaJIbHBIX U MMPAKTUYCCKUX YMGHI/Ifl

[TuceMeHHas MHCTPYKIUS B ydeOHUKE COAEPKUT HOMEP U Ha3BaHUE pabOThl, €€ 11eJIb, IepeueHb 000pyI0BaHus, COJEpKaHUE, METOI U TIOPSATOK
BBITIOJIHEHUS paOOThI, PUCYHKH U CXEMBbl YCTAHOBOK, TaOJIHUIIBI JJIs 3alIUCH PE3Y/IbTATOB U3MEPEHUM U BHIYMCIIEHHH, CIOCOOBI pacueTa MOTPeIIHo CTe n3MepeHui
1 KOHTPOJIbHBIE BOIIPOCHI.

[Ipennaraembie nabopaTopHbie pabOTH UMEIOT Pa3HbIi YPOBEHD CI0KHOCTU: OHU MOTYT OBITh KaK MPOCTHIMHU, TPEOYIOIIMMH MUHUMAJIbHOTO 000PY/I0BaHUS
TaK U I0CTaTOYHO CJIOKHBIMU. B 11€710M paboThI ¥ OCIIE10BATENBHOCTD UX MIPEJCTABICHHS COOTBETCTBYIOT ['0Cy1apcTBEHHOMY CTaHAapTy 00pa30BaHUs U
U3JI0KEHUIO MaTepHralla B yueOHHUKE.

JUi1s1 BBINOJIHEHUSI 1a00PaTOPHBIX pabOT YUEHHK TOJDKEH UMETh OTJCNIbHYIO TETPaib, PYUKY, KapaHaIlH, JINHEHKY, KaJIbKYJIATOP.

JlaGopaTtopHasi padoTa npeanoJiaraer BbIIOJHEHHE CJIeTYyI0IIero:

DopMyIHpPOBKA LIETU BBITOJIHIEMON pabOTHI.
Br16op 1 ykazanue B oT4eTe HEOOXOAMMOTO TP padoTe 000PYTIOBAHMS.
3anuch pe3yabTaToOB U3MEPEHUN B TalOIHIIe.
O06paboTka pe3yapTaTOB U3MEPEHUN B BUJE PacueToB, rpauKoOB, TAOIUII.
Pacuer norpemnocteit namepenuit (s 10-11 kmaccos)
BbIBOIbI IO MTOTaM BBITIOJTHEHHOM pabOThl U OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

Hepez[ MIPOBEJICHUEM JTA00OPATOPHOM PabOTHI yHalIUXCsi HEOOX0AUMO TO3HAKOMUTD C TEXHUKOM 0€30MaCHOCTH MPU BHITIOJTHEHUH JaHHOU PabOTHI.
Pe3ynbrar AeaTeTbHOCTH yYaIMXCsl IPU BBITIOTHEHUH 1TA00PATOPHBIX pabOT OLIEHUBAIOT HA OCHOBE TPEX OCHOBHBIX KPUTEPUEB:

1) cremneHb MOATOTOBICHHOCTH U CAMOCTOSTEIBHOCTH MTPU BBITIOJIHEHHH JIAOOPATOPHBIX PaboT;

o~ E

2) 3HaHWe yuyeOHOTrO Marepuala, ypoBEHb SKCIIEPUMEHTAILHBIX 3HAHUN ¥ YMEHUH, MPABUILHOCTH MOJYYEHHBIX PE3yIbTaTOB HAOMIOACHHIA, U3MEPEH Uil 1
BBLIBOJIOB;

3) COJCPKAaHNUEC U KAYCCTBO OTUCTA.



[TonpoGHOE copepkaHue KaXa0T0 KpUTepUsi HEOOXOAMMO MPEABAPUTEIHHO 00BACHUTH yyamumMmcs. [Ipu 3ToM ocoboe BHUMaHHE CIIEAYET YISIUTh PACKPBITHIO
COJIep’KaHNE YPOBHS 3KCIIEPUMEHTAJIbHBIX 3HAHUN U YMEHUM ydamuxcs 7-8 u 9-11 kiiaccoB, KOTOPHIMHM OHU JI0JIKHBI OBJIAJIETh B IPOILIECCE BHIIIOJIHEHUS
Pa3IMYHBIX JTa00PATOPHBIX pabOT M KaXI0W U3 HUX B OTACIHHOCTH

Ilpumepnuvie ypoenu 3HaHUIL U YMEHUIL YUAUUXCA NO PUUUECKOMY IKCREPUMEHNLY:

Non/n 3nanus u ymenus, y4awuxcs no husuuecKomy 3KCnepumMeHmy Knaccwo
1 yposenyv
3nanus
1 Ienb 1 X011 HAOIIOACHNN, N3MEPEHHI UITN OTIBITOB 7-11
2 Hazpanue u Ha3HaueHHe NpruOOPOB, C KOTOPHIMU BBITIOJIHSIOTCS] HAOIIOIEHUS, U3MEPEHMSI UITH OTIBITHI 7-11
3 YcnoBHBIE 0003HAYCHUS AIEKTPHUECKUX TPHOOPOB 8-11
4 [TpaBuna 6e30macHOCTH Tpy/ia 7-11
Ymenus
1 UwnTtaTh ¥ BEIYEPUUBATH IPOCTHIE CXEMBI AIEKTPHUECKHX TeTIer 8-11
2 CoOupath IpOCThIC YCTAHOBKH JIJIs1 BBHITIOJIHEHUS HAOIOICHUH, N3MEPEHUN WJTH OTIBITOB TI0 UX CX€MaM HJIM pUCyHKam ¢ | 7-11
MTOMOIIBIO YYUTEIIS
3 BrImoaHsaTe TpocThie HAOMI0IEHNS, OTIBITHI WJIH MPSMbBIC U3MEPEHHSI 110 TTOAPOOHON MUCHbMEHHOM UITH YCTHOM 7-11
WHCTPYKIMU C TIOKa30M OT/AEIbHBIX ONEpalnii yauTesieM
4 [Tonb30BaThbCs M3MEPUTENBHBIMU MPUOOPAMU: ONIPEIEIIATh LEHY JeJICHUs [IKANIbI, PEAebl U3MEPEHUs, CHUMATh 7-11
MIOKa3aHus u JIp.
5 BbruncnsTe uCKOMbBIE BEJTMUMHBI ITPH KOCBEHHBIX U3MEPEHUSIX 7-11
6 3anuchIBaTh PE3yJIbTAThI MPSMBIX U KOCBEHHBIX U3MEPEHUN C YKa3aHHEM €IUHUI] U3MEPEHUS 7-11
2 yposenyv
Jlononnumenvro k 1 ypouio
3nanus
1 ITpaBuia obpareHust ¢ npudbopamMu 7-11
2 Cnioco0bl M3MepeHHs JaHHOW (PU3NYEeCKON BeTMYHHBI 7-11
Ymenusn
1 CamocTOSITENbHO BBIOJIHATH HAOIIOA€HUS, ONBITHI, IPSMBIE U KOCBEHHBIE U3MEPEHMS IO KPaTKON MUCbMEHHON MITH 7-11
YCTHOM MHCTPYKLIUU
2 [Tonip30BaThCs CIPaBOYHBIMU TaOIMIIAMH (PU3MYECKUX BEITUUUH 7-11
3 CaMOCTOSITEeIbHO aHATU3UPOBATH MOTYYEHHBIE PE3yJIbTaThl U JIeJIaTh BHIBOIbI 7-11
4 CoCTaBIATh KpPaTKHI OTUET O MPOJeIaHHOM paboTe 7-11




3 yposenw

Jlononnumenvno x 1 u 2 yposuam

Ymenusn
1 OObsACHATH HaOJI01aeMble (PU3NUECKUE SBJICHUS 7-11
2 CocraBnsaTh oTueT 0 pabote (¢ Tabauamu, rpadukamMu, 4epTeKaMu ¥ PUCYHKAMN ) 9-11
3 Branets kynbTypoit yuebHOTO Tpyna 7-11
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