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HOACHUTEJIbBHAA 3AITUCKA

PaGouast mporpaMma COOTBETCTBYET TpeOOBaHUAM (eAepaTbHOIO TOCYIaPCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAapTa OCHOBHOTO obmero odpazoBanusi (PI'OC), yTBEpKIAECHHOTO
npukazoM MuHnuctepctBa obOpazoBanusi U Hayku PD ot 17.12.2010 r. Ne 1897 «O6
yTBepxacHnn DeepaqbHOTr0 TOCyIapCTBEHHOTO 00pa30BaTebHOTO CTaHAapTa OCHOBHOTO
o0miero o6pa3oBaHus», U MPUMEPHONH OCHOBHOIM 00pa30BaTEIbHON MPOTPAMMBI OCHOBHOTO
obmiero oOpa3oBaHUs, OJOOPEHHOW pemeHneM GeaepalbHOTO y4eOHO-METOIUIECKOTO
oObequHEeHus 1o obmemy oopazoanuio oT 08.04.2015 r. Ne 1/15.

Pabouass mporpamma mo ¢usmke s 8 Kjacca COCTaBlIeHa HAa OCHOBE MPUMEPHOU
IpOrpaMMbl OCHOBHOI'O 0011ero odpa3zoBanus o ¢usuke noxa penakmueit B. A. Opiosa, O.
®. Kabapauna, B. A. KopoBuna u jap., aBTopckoit nporpammbl «Dusuka. 7-9 xiaccei» B.B
benara, B.B. Xymaea, M.A JlomauenkoBa, }O.A IlaneOGparueBa, d¢eaepaibHOTO
KOMIIOHEHTA TOCYJapCTBEHHOTO CTaHJapTa OCHOBHOTO 00111eT0 00pa3oBaHusl Mo (PU3MKeE.

PabGouass  mporpamMma = KOHKPETHM3UPYET  COJEp)KaHUE  MPEAMETHBIX  TeM
00pa30BaTENbHOrO CTAHJIAPTA, JAET PACIpENEICHUE YUYEOHBIX 4acoB IO pas3zenaM Kypca,
MOCJIEIOBATEIbHOCTh M3YYEHHUS pa3lieoB (U3MKM C YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSA3€H, JIOTMKM Y4eOHOro IHpoLEecca, BO3PACTHBIX OCOOEHHOCTEHN
YYAILKUXCS, ONPEAENSIET MUHUMAIbHBIA Ha0Op JEMOHCTPALMOHHBIX OMBITOB, JJA0OPATOPHBIX
paboT, KaJleHJapHO-TEMaTHYEeCKOe IJIaHUPOBaHKUE Kypca.

N3yuenne ¢(u3uku Ha CTYNEHM OCHOBHOTO OOIIEro OOpa3oBaHUs HAMpaBICHO Ha
JOCTHKCHUE CJACAYIOLUUX LeJIeH:

» OCBOCHHME 3HAaHWW O MEXaHWYCCKUX, TEIUIOBBIX, DJIEKTPOMArHUTHBIX W KBAHTOBBIX
SABJICHUSIX; (U3MUECKUX BEIMYMHAX, XAPAKTEPHU3YIONIMX OJTH SBJICHUS;, 3aKOHAX,
KOTOPBIM OHHM TMOJUYUHSIOTCSA, METOAAX HAYYHOIO IIO3HAHUS MNPUPOIBI U
dbopMHpoBaHUE HA ATOW OCHOBE MPECTABICHUN O (PU3NYECKON KapTUHE MUDA;

» OBJIQJICHWE YMCHUSMHU NIPOBOJIUTH HAOIOCHUS MPUPOIHBIX SBIICHUH, ONTUCHIBATH U
0000mIaTh pe3yabTaThl HAOMIOJACHUHN, HCIOJIL30BaTh IMPOCThIE H3MEPUTEIBHBIC
npuoOpbl Il  U3YyYCHHUS (PU3MUECKUX SBJICHUM, TMPEICTaBISATh PE3YIbTaThI
HaOJII0JICHUI MJIM U3MEPEHUN C MOMOIIBIO TaOIuIl, TPaUKOB U BBISIBISATH HA ITOU
OCHOBE SMIIMPUYECKUE 3aKOHOMEPHOCTH, MPUMEHSTH TIOJYYECHHbIC 3HAHUS JJIs
OOBSCHEHUS PA3HOOOPA3HBIX TMPUPOMHBIX SIBJICHUH M MPOIECCOB, TMPUHITUITIOB
JEUCTBUS BAKHEUIIINX TEXHUUECKUX YCTPOUCTB, I perieHus: GU3NIeCcKuX 3a/1a4;

» pasBUTHE TI03HABATCIIHBIX HWHTEPECOB, HWHTCIUICKTyaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEM, CaMOCTOATEIBHOCTH B MPUOOPETEHUN HOBBIX 3HAHUMU, IPU PEIICHUU
bu3MUecKuX 3aJad M BBINOJIHEHUM SKCIEPUMEHTAIbHBIX HCCIEAOBAaHUN C
UCITI0JIb30BaHUEM MH(OPMAIIMOHHBIX TEXHOJIOTUH;

» BOCIUTaHUE YOEKICHHOCTH B BO3MOXXHOCTH TIO3HAHUS 3aKOHOB TIPUPOJBI, B
HEOOXOMMOCTH Pa3yMHOTO MCTIOJIB30BAHMS TOCTHKCHUN HAYKH W TEXHOJOTHUN IS



JAIbHENIIIET0 Pa3BUTHS YEIOBEUYECKOro OOIIECTBA, YBAKEHUS K TBOpIAM HAyKU H
TEXHHUKH, OTHOLICHHS K (PU3MKE KaK K DJIEMEHTY OOIIe4eIOBEYeCKOM KyJIbTYypHI;

» WCIOJIb30BaHME TOJTYYCHHBIX 3HAHUN M YMEHUH IS PEeLICHUS MPAaKTUYECKHUX 3a/1a4
IIOBCEIHEBHOM JKM3HHU, oOecrieueHus: 0€30I1aCHOCTU CBOEW JKM3HH, PallMOHAIbHOIO
VICITOJIB30BAHUS U OXPaHbl OKPYKAFOLIEH CPEBI.

Ha ocHoBanuu TpeOoBaHMII K pe3yapTaTaM OCHOBHOIO o00miero oOpa3oBaHMs,
MpE/CTaBICHHBIX B  (pelepaibHOM TOCYyIapCTBEHHOM 00pa30BaTE€IbHOM  CTaHIAPTE
OCHOBHOTO 00miero o0pa3oBaHusi, B coJep)KaHWU paboueld yueOHOW MPOrpaMMbl
MPEANOaraeTcsl peaju3oBaTh AaKTyalbHbIE B HACTOSALIEE BpPEMsI KOMIIETEHTHOCTHBIMU,
JMYHOCTHO-OPUEHTUPOBAHHBIA, M JEATEIbHOCTHBIM IIOJAXOJbI, ONPEICIAIOIME 3aAa4U
00y4eHuUs:

» mpuobpeTeHre GU3NIECKUX 3HAHUN U YMEHUH;

» OBIaJeHre 0000MIEHHBIMU CIIOCOOAMH MBICTUTEIHHOMN, TBOPUYECKOMN IEATEIbHOCTH;

» OCBOCHUE KOMIIETEHIINN: y4eOHO-TI03HaBaTEIbHOM, KOMMYHUKATUBHOU,
pe(dIEKCUBHOW, JIMYHOCTHOIO CaMOPAa3BUTHUS, LIEHHOCTHO-OPUEHTAUMOHHON U
npo¢eCCUOHATIBHO-TPYI0BOTO BBIOOPA.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA

duznueckoe 00pa3zoBaHWE B OCHOBHOM IIKOJIE JOJKHO 00ecreuuTh POpMUPOBAHUE Y
oOy4Jaronuxcsi MpeJICTaBICHUA O HAy4YHOW KapTHHE MHUpa — Ba)XXHOTO pecypca Hay4HO-
TEXHUYECKOTO  Mporpecca, O3HAKOMJICHME  OOyd4aromuxcsi ¢  (U3MYECKUMH U
ACTPOHOMUYECKMMHU  SIBICHUSIMUA, OCHOBHBIMHU  TPUHIUIIAMHA  pabOThl  MEXaHU3MOB,
BBICOKOTEXHOJIOTHYHBIX YCTPONCTB W MPUOOPOB, pPA3BUTHE KOMIIETCHIIMH B pEIICHUU
WHXEHEPHO-TEXHUYECKUX M HAYYHO-UCCIIEA0BATEIbCKUX 3a/1a4.

OcBoenne yueOHOro mpenmMera «Ou3rka» HaMpaBICHO Ha pa3BUTHE y O0YYaIOIIUXCS
MIPEICTABJICHUIM O CTPOEHUH, CBOMCTBAX, 3aKOHAX CYIIECTBOBAHUS U JBMIKEHUS MaTepUu, HA
OCBOCHHME OOYYaIOIIMMHCS OOIIMX 3aKOHOB M 3aKOHOMEPHOCTEW MPUPOIHBIX SIBICHUH,
co3faHue yCJIOBUM i (OPMHUPOBAHUS HMHTEIUIEKTYaTbHBIX, TBOPYECKUX, TPAXKIAHCKHUX,
KOMMYHUKAITIOHHBIX, HMHPOPMAIMOHHBIX  KommeTeHnui. OOydJaroniuecss OBIAJICIOT
HAy4YHBIMA METOJAMH PCIICHUS Pa3IUYHBIX TEOPETHYCCKUX M MPAKTHUCCKUX 3ajadv,
YyMEHUSMH (OPMYIMPOBATh THUIIOTE3bI, KOHCTPYHPOBATh, IPOBOJIUTH OSKCIICPUMECHTHI,
OIICHMBATh M aHAIM3UPOBATH IMOJYYEHHBIC PE3YyJIbTaThl, CONMOCTABIIATh UX ¢ 0OBEKTHBHBIMU
peausIMU KU3HU.

VYuebnsiii npeamer «dDu3nkay CMOCOOCTBYET (POPMHUPOBAHUIO Y OOYyUYAIOIIUXCS
yMeHU 0€30MMacHO MCMOIb30BaTh JJA00OPATOPHOE 00OpYAOBaHHUE, TPOBOIUTH €CTECTBEHHO-
HAay4HbIC WCCJICIOBAHUS W OKCIIEPUMEHTHI, aHAIM3UPOBATH TOJYYCHHBIC PE3YJIbTATHI,
NPECTABIATh U HAYYHO apTyMEHTHPOBATh IMOTYYCHHBIE BBIBO/IBI.

Nzyuenne npeamera «Dusnka» B yacTu (POpMHUPOBAHUS Y OOYUAIOIINXCS HAYIHOTO
MHUPOBO33pEHUSI, OCBOCHHSA  OOIICHAyYHBIX METOJOB  (HAOJIOACHHWE, W3MEpPEHUE,
OKCIIEPUMEHT, MOJICTUPOBAHUE), OCBOCHHUS MPAKTUYECKOTO MPUMEHEHHUS HAayYHBIX 3HAHHUU



(GU3MKN B KU3HM OCHOBAHO HA MEXMPEIMETHBIX CBS3SIX C MpeaMeramu: «MaTemaTHkay,
«Uudopmatukay, «Xumus», «buonorus», «leorpadpus», «Ikomorus», «OCHOBBI
0€30MacCHOCTH KU3HEAEATENbHOCTHY, «cTopus», «Jluteparypa» u ap.

Kypc ¢usuku B mporpaMMe OCHOBHOTO OOIIEro 0Opa3oBaHUSl CTPYKTYypUpPYETCs Ha
OCHOBE PacCMOTPEHMs pa3INYHbIX (OPM JIBHIKEHUS MATEPUHU B MOPSAIKE MX YCIOXKHEHUS.
@u3zpka B OCHOBHOM IIKOJE HM3y4aeTCsl Ha YPOBHE PACCMOTPEHUS SIBICHHW IPUPOJBI,
3HAKOMCTBA C OCHOBHBIMH 3aKOHAMH (DU3MKH M MPUMEHEHUEM 3THX 3aKOHOB B TEXHUKE U
ITIOBCETHEBHOM KU3HM.

Oco6oe BHUMaHHE MPU MOCTPOSCHUHU Kypca YACISIETCS TOMY, 9TO (PU3MKA U €€ 3aKOHBI
SBJISIIOTCSL SIIPOM BCETO ecTecTBo3HaHUs. [loaToMy KiIrOYeBO#M 3amauell Kypca SBISIETCS
(GhOpMHUpPOBaHNE Yy yYAIIUXCS MPEACTABICHHA O METOAaX HAYYHOTO TO3HAHUS MPHUPOILI H
¢dbu3udecko KapTUHBI MHpa B 1ienoM. CoBpemeHHas (u3MKa — OBICTPOPA3BUBAIOIIASICS
HayKa, M €€ JIOCTHXKEHHUS OKa3bIBalOT BIMSHHE Ha MHOTHUE cdepbl YeT0BEYECKON
nesitenbHOocTH. Kype 0Gasupyercss Ha TOM, 4TO (PU3MKa SBISETCS SKCIEPUMEHTAIBLHON
HAyKOH, U €€ 3aKOHBI ONMUPaIOTCs Ha (DaKThl, YCTAHOBJICHHBIC MPU MOMOIIH OINBITOB. Du3nKa
— TOYHAs HayKa ¥ W3y4daeT KOJIMYCCTBEHHBIC 3aKOHOMEPHOCTH SIBICHHH, TI0O3TOMY OOJIBITIOE
BHUMAaHHUE YACISICTCS WCIOJIB30BAHMIO MATEMAaTHYECKOTO ammapara Mpu (GOpMYyITHpPOBKE
(M3UYECKUX 3aKOHOB M X HHTEPIPETAIIHH.

MECTO YYEBHOI'O IPEJIMETA B YYEBHOM IIJIAHE

CornacHo 6azucHOMYy y4eOHOMY TJIaHy Ha M3ydeHue Ppu3uku B 00beme 00s13aTeIbHOTO
MUHHAMYMa COJICpKaHUs OCHOBHBIX 00pa30BaTEIbHBIX MPOTPAaMM OTBOJIUTCS 2 Y B HeAeJII0
(68 uacoB 3a roxu).

Jlnst opraHu3aluyd  KOJIJIEKTUBHBIX W WHIWUBUIYAIbHBIX HAOMIONCHUA (PU3HUECKHUX
SBJICHUW M TIPOIIECCOB, H3MEpPEHUs] (PU3NUECKUX BEJIUYMH M YCTAHOBJICHUS 3aKOHOB,
MOATBEPKIACHUS TEOPETUYECKUX BBIBOJOB HEOOXOAMMBI CHCTEMAaTH4YecKass TOCTaHOBKa
JIEMOHCTPAIIUOHHBIX OIBITOB YYUTEJIEM, BBIMIOJHEHUE Ja0OpPAaTOPHBIX PadOT Yy4aluMHUCS.
PabGouass mporpamma mnpeaycMaTpuBaeT BBHITIOJIHEHHWE TIPAKTUYECKONW YacTH Kypca:
11 naGopaTopHbIX padoT, 6 KOHTPOJBLHBIX PadoT.

B paGouyro yueOHyr0 mporpamMmy BKJIIOUYEHBI dJIEMEHThl yueOHOW MHGOpMaIUU 1O
TeMaM, TIepeueHb JIEMOHCTpAIil U PPOHTAIBHBIX JTAOOPATOPHBIX PAOOT, HEOOXOAUMBIX JIJIS
dbopMHUpOBaHUS YMEHHUH, YKa3aHHBIX B TPEOOBAHMUSIX K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB
OCHOBHOM IIIKOJIBI.

[Ipu peanuzanuu padoueit mporpammsel ucnodbzyerca YMK «Chepor»: GUINKA-8 ¢
MPUJIOKECHUEM Ha JJIEKTPOHHOM HocuTene, aBTtopel: B. B. benara, U. A. JlomaueHkoB,
10. A. TlaneGpatueB, u3na-Bo «lIpocemienue», 2015 rox, Bxomsmmii B DenepaibHbIi
nepeyeHb y4eOHMKOB, YTBEPIKIECHHbIM MHHHCTEPCTBOM 0Opa3oBanus M Hayku PD. [lns
M3YUYCHHS Kypca PEeKOMEHYETCSl KIIACCHO-YpPOUHAasi CUCTEMA C UCHOJb30BAHUEM PA3TUUYHBIX
TEXHOJIOTHi, popm, METOI0B OOyUEHUSI.



PE3YJBbTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA

JIMYHOCTHBIMH pe3yJbTaTaMu 00yueHHs (PrU3KKe B OCHOBHOM IIKOJIE SBIISIOTCS:

c(hOpMHPOBAHHOCTH ITO3HABATEIILHBIX HHTEPECOB, MHTEIICKTYabHBIX U
TBOPYECKHUX CIIOCOOHOCTEHN ydaluxcs;

yOEXI€HHOCTh B BO3MOKHOCTH TTO3HAHUSI IPUPObI, B HEOOXOIUMOCTH
Pa3yMHOTO UCIOJIb30BaHUA JOCTHKEHUN HAYKU U TEXHOJOTUM ISl TAIbHEUIIIETO
Pa3BUTHS YEIOBEUYECKOTO OOIIECTBA, YBAXKEHUE K TBOPIIAM HAYKHU U TEXHUKHU,
OTHOIIEHUE K (PU3UKE KaK AIEMEHTY 00IIEeUEIOBEUCCKON KYIbTYPHI;
CaMOCTOSITENIbHOCTh B MPUOOPETEHUH HOBBIX 3HAHUMN U MPAKTUUYECKUX YMEHUI;
TOTOBHOCTh K BBIOOPY JKH3HEHHOTO ITyTH B COOTBETCTBUU C COOCTBEHHBIMHU
WHTEPECAMU U BO3MOKHOCTSIMU;

MOTHBAIMsl  00pa30BaTEIbHOW  JICSITEIBHOCTH  IIIKOJBHUKOB Ha OCHOBE
JINYHOCTHO OPUEHTUPOBAHHOIO TTOJIXO0/1A;

dbopMUpOBaHHE IIEHHOCTHBIX OTHOIICHHWM Jpyr K JPYry, YUHUTENI0, aBTOpaM
OTKPBITHI U N300peTEHU, pe3ysibTaTaM 00y4eHUsl.

MeTanpeaMeTHBIMH pPe3yJbTaTaMH 06yquH;1 (1)I/I3I/IK€ B OCHOBHOM IIIKOJIC SIBJISIFOTCS:

OBJIAJICHUE HAaBBIKAMU CaMOCTOSATEILHOTO MPUOOpPETEHUS HOBBIX 3HAHUM,
OpraHu3alui Y4eOHOW JeATeNbHOCTH, MOCTAaHOBKHU II€JeH, IUIaHUPOBAHMUS,
CAMOKOHTpOJII U OIEHKH pPE3yJlbTaTOB CBOEH JCSITEILHOCTH, YMEHUSIMHU
NPEJIBUIETH BO3MOKHBIE PE3YJIbTaThl CBOMX JEHCTBUI;

MOHUMAaHUE Pa3IUYUi MEXTYy HUCXOAHBIMU (aKTaMH M TUIOTE3aMU IS UX
00BACHEHHUSI, TEOPETUUECCKUMU MOJICIISIMU U PEATbHBIMU 00bEKTaMH, OBJIAJICHHUE
VHUBEPCAIBHBIMUA  YYCOHBIMH JEHCTBUAMH Ha TIpUMEpax THUIIOTE3 IS
OOBSCHEHHMSI  M3BECTHHIX (AKTOB M  OIKCICPUMEHTAILHONH  MPOBEPKHU
BBIJIBUTAEMBIX THIIOTE3, Pa3paOO0TKH TEOPETHUECKUX MOJIEICH MPOIECCOB WU
SIBIICHMI;

dbopMHUpOBaHNE YMEHHWH BOCIPUHHUMATH, IepepadaThiBaTh W TMPEIBSIBIATH
uHpopmaliuto B CJIOBECHOM, o0Opa3HO#, cuMBoOJWuYeckod  (opmax,
aHAIM3UPOBAThH U TiepepadaThiBaTh MOTYYCHHYIO UH(POPMAIMIO B COOTBETCTBUU
C MOCTAaBJICHHBIMHU 33J]a4aMU, BBIJICISTH OCHOBHOE COJIEp)KAaHUE MPOUYUTAHHOTO
TEKCTa, HAXOJIUTh B HEM OTBETHI HA TTOCTABJICHHBIC BOMTPOCHI M M3J1ararh €ro;
MpUOOpPETEHUE OMbITA CaMOCTOSITEIBHOTO TIOWCKA, aHalW3a W 0oTOopa
uHDOpMAIMU C  HCMOJB30BAHMEM PA3IUYHBIX HCTOYHUKOB U  HOBBIX
MH(OPMAIIMOHHBIX TEXHOJOTUH JIJIsl PEIICHUS MTO3HABATEIIbHBIX 3a/1a4;

pa3BUTHE MOHOJOTHYECKOW M UAJIOTHYECKON pedyH, YMEHHs BBIPaKaTh CBOH
MBICITA M CIIOCOOHOCTH BBICIYIIMBAaTh COOCCENHMKA, TMOHMMATh €ro TOYKY
3peHus, TPU3HABATh IIPABO JPYIOro YeIOBEKa Ha MHOE MHCHHC,

OCBOCHHE TIPUEMOB JICWCTBHM B HECTAHJIAPTHBIX CHUTYallUsX, OBJIAJCHUE
ABPUCTUICCKUMH METOAAMH PEIICHUS MTPOOJIeM;

dbopMHpoBaHMe yMEHUH paboTaThb B TPYIINE C BBHINOJHEHUEM pa3IMYHBIX
COLIMAJIBHBIX POJIEH, MPEACTABIATh U OTCTAUBATh CBOM B3Il U YOEKICHUA,
BECTH JTUCKYCCHUIO.



IIpeaMeTHLIMHU pe3yJibTaTaMu 00y4deHHs (PU3uKe B OCHOBHOM IIKOJIE SBIISIOTCS:

"  3HaHWUA O MPHUPOJEC BAKHEHUIIMX (PU3NUYECKUX SIBJICHUN OKPY)KAIOLIETO MUpa H
MOHMMAHUE CMbICIA (PU3NYECKUX 3aKOHOB, PACKPBIBAIOIIMUX CBS3b HM3YyYCHHBIX
SIBJICHUM;

"  yMEHHS MOJb30BATbCA METOJAaMH HAYyYHOTO HCCIIECJOBAHUSA SIBJICHUUN MPHUPOIHI,
MPOBOJIUTH  HAOMIONEHMs, TIUIAHUPOBAaTh W  BBINOJMHATH  AKCICPUMEHTHI,
00pabaTbIBaTh pe3yJbTaThl U3MEPEHUH, MPEICTABIATh PE3yIbTaThl U3MEPEHH C
MOMOIITbI0 TabuIl, rpagukoB u (Gopmys, OOHAPYKMBATh 3aBUCUMOCTH MEXIY
(GU3NYECKUMU BETMUMHAMU, OOBSICHATD MOJTy4YE€HHBIE PE3YJIbTaThl U JAeNaTh BHIBO-
JIbl, OLICHUBATh TPAHUIIbI TOTPEIIHOCTEN pe3yIbTaTOB U3MEPECHHUIA;

"  yMEHHS NPUMEHSTh TEOPETUUYECKUE 3HAaHUS MO (U3MKE HA MPAKTHKE, peliaTh
duznueckue 3a/1a4yu Ha MPUMEHEHUE TOTyUYEeHHBIX 3HAaHU;

" yYMEHUS U HAaBBIKM IPUMEHSATh MOJyUYEHHbIE 3HAHUSA [UIsI OOBSICHEHMS
OPUHLMIIOB JIEUCTBUS BaXHEHIIMX TEXHUYECKUX YCTPOWCTB, pELICHHUS
MPaKTUYECKUX 3a/1ay IMOBCEIHEBHOM KU3HH, oOecrieueHns 0e301acHOCTH CBOEH
KHU3HU, PAIMOHATFHOTO MPUPOOIIOIB30BAHUS U OXPAHBI OKPYKAIOIIEH CPEIbl;

*  (opmupoBaHHE YOKACHNUS B 3aKOHOMEPHOW CBS3HM M MO3HABAEMOCTHU SIBIICHHIA
MPHUPOJIbI, B OOBEKTUBHOCTH HAYYHOTO 3HAHUWSA, B BHICOKOW IIEHHOCTH HAYKH B
Pa3BUTHH MATEPUATBHON U TYXOBHOM KYJIBTYPBI JIIOJIEH;

"  pa3BUTHE TEOPETUYECKOTO MBINUICHUS Ha OCHOBE (DOPMUPOBAHHS YMEHHI
yCTaHaBIUBaTh (PAKThl, pa3anMyaTh MPUUYMHBI U CIEICTBUS, CTPOUTH MOJAEIU U
BBIIBUTATh TUIIOTE3bl, OTHICKMBATh W (OPMYITUPOBATH JIOKA3aTEIbCTBA
BBIIBUHYTBHIX THIIOTE€3, BBIBOJUTh W3 OKCICPHUMEHTAIBHBIX (PAKTOB H
TEOPETHUECKUX MOJIeNIeH (PU3NUYECKUE 3aKOHBI,

"  KOMMYHUKATHBHBIE  YMEHHUS  JIOKIQAbIBaTh O  pe3yidbTaTax  CBOETO
WCCIICIOBaHMS, y4acTBOBaTh B JAHMCKYCCHH, KpaTKO M TOYHO OTBEYaTh Ha
BONIPOCHI, HCIOJB30BaTh CIHPABOYHYIO JIMUTEpATypy M JPYrHe€ HCTOUYHUKU
uH(popmanuu.

COAEPXAHUE MPOI'PAMMBI YUEBHOTI'O ITPEJMETA
(68 yacoB)

l. Buyrpennsis 3neprus (9 4)

TennoBoe naBuwxkenuwe. Temmeparypa. CBsizb TeMIEpaTypbl CO CpPEIHEH CKOPOCTBIO
JBYDKEHUS €ro MoJieKyn. Buytpennsisi sHeprus. JIBa cmoco0a W3MEHEHUsT BHYTpEHHEH
SHEPTUU: Terionepenadya u padora. Buasl Teronepenaun. KomudyecTBo TemioTsl. Y aenbHast
TEIUIOEMKOCTh BEILIECTBA.

Jlemoncmpayuu.

N3MeHeHne sHeprum Teina TIPU COBEPIICHUM padoThl. KOHBEKIMS B IKUIKOCTH.
Tennonepenaua myrem wuznydeHus. CpaBHEHUE YACIbHBIX TEIUIOEMKOCTEH pa3IUYHbIX
BEILIECTB.

Jlabopamophvie pabomwvi u onvimol.

HccnenoBanne n3MEHEHUs CO BPEMEHEM TEMIIEPATYPhI OCTHIBAIOIIEH BOJBI.

Nel. DkcniepumeHTanbHas MPOBEPKA YPABHEHUS TEIJIOBOTO OaiaHca.

Ne2. Onpenenenue yaenbHON TEMIOEMKOCTH TBEPAOTO TeEA.



II. HN3MeHeHUs arperaTHbIX COCTOSIHUI BemiecTBa (7 4)

ArperaTHele COCTOsIHMA BellecTBa. llnmaBieHne m oTBepuaeBaHue Ten. Temmeparypa
IJIaBJICHU. Y IeJIbHAs TEIUIOTa IUiaBiieHus. Mcrapenue u konaeHcanus. HaceleHHbii nap.
Kunenue. 3aBUCMMOCTh TeMHepaTypbl KUIIEHHWS OT JaBi€HUS. YJeiabHas TemioTa
napoo6OpaszoBanusi. OTHOCHUTENIbHAS BJIAXKHOCTh BO3lyXa U ee uzmepeHue. OObiCHEHHE
U3MEHEHUSI ~ arperarHblX  COCTOSHUM  HAa  OCHOBE  MOJICKYJISIPHO-KMHETHYECKUX
IIPEICTABIICHU M.

Jlemoncmpayuu.

SABnenne wucnapenusa. Kurmenwe BoApl. 3aBUCHMOCTh TEMIIEPATypbl KHUIIEHHUS OT
naeieHus. llnaBneHue W KpucTauM3auus BewecTB. V3MepeHHe BIaKHOCTH BO31yXa.
IIcuxpomerp.

Jlabopamopnas paboma.

Ne3.M3mepenne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

I1l. TemnoBble nBUraTeau (4 1)

OHeprus Toruea. [IpuHIUIBI paOOTHI TEIUIOBBIX JIBUraTesneil. J{Burarens BHyTPEHHETO
cropanusi. IlapoBasi TypOuHa. PeakTuBHBIM JBUraresb. XojoauibHble MamuHbl. KIIJ]
TEIJIOBOT'O IBUTaTessl. DKOJOTHUYECKHE MPOOJIEMbI HCIOIb30BAHMS TEIUIOBBIX MAIIIKH.

Jlemoncmpayuu.

YCTpONCTBO YETBHIPEXTAKTHOIO JBMUIaTeild BHYTPEHHEIO CrOpaHUA. Y CTPOMCTBO
MapoBOil TypOWHBI. YJieNbHasl TEIJIOTa CrOpaHWs TOIUIMBA. 3aKOH COXpPAaHEHHUS SHEPIUH B
MEXAHUYECKUX U TEIUIOBBIX MPOLIECCAX.

IV. Daexkrpuueckue siBjeHus (22 4)

OnekTpuzanus Ten. [[Ba poaa 37meKTpUUECKUX 3apanoB. B3anmonaeiicTBre 3apsiKEeHHBIX
Ten.  Onekrpockon. [IpoBogHuWkM U HEMPOBOJHUKHN  (AUAJIEKTpUKH). JlenumocTthb
AJIEKTPUYECKOTO 3apsiaa. INeKTpoH. CTPOEHUE aTOMOB. 3aKOH COXPAHEHHUS JIEKTPUUECKOTO
3apsaa. DNEKTPUUECKOE MOJIE.

DJIEKTPUYECKAN TOK. ['aJlbBAHUYECKHE DJIEMEHTBHI M AKKyMYJSATOPBL. DJEKTPUUECKUU
TOK B Pa3JIMYHBIX cpeaax. J(ercTBusa 3yeKTpudeckoro Toka. HampasneHue 3nekTpudecKkoro
TOKa. OiekTpuueckasd nenb. Cuna Toka. AmmepMerp. OIJEKTPUYECKOE HamNpsHKEHUE.
BonbrMmeTp. DnekTpuyeckoe conpoTuBiieHne. 3akoH OMa Juisl y4acTKa 3JE€KTPUYECKOU 1enu.
[IpaBuia 6e30macHOCTH MPU pabOTe C UICTOUHUKAMHU 3JIEKTPUUYECKOTO TOKA.

Pacuer comnpoTuBieHUS IPOBOAHUKA. Y AECIBHOE JIIEKTPUYECKOE CONPOTUBIICHUE.
Peocratel. [locnemoBarenbHOe W MapauieNbHOE COCIWHEHHWS MPOBOJHUKOB. Pabora u
MOIIHOCTh TOKa. KoJM4ecTBO TEMIOTHI, BBIAEISIEMOE IPOBOJHUKOM C TOKOM. 3aKOH JIKOyiis
— Jlenma. Jlamma HakanmuBaHUS. DJCKTpUUYSCKHE HarpeBaTellbHbie IpuOOphl. KopoTkoe
3ambIKkanue. [1aBkue npenoxpaHuTeny.

Jlemoncmpayuu.

Onexktpuzanusi Ted. J[Ba poaa SIIEKTPUUYECKUX 3apsigoB. YCTPOMCTBO U JCHCTBUE
anekTpockomna. [IpoBOOHUMKM M H30JIATOpBI. JneKTpu3auus uepe3 BiausHue. llepenoc
ANEKTPUYECKOTO 3apsAzia C OAHOTO Teja Ha APYroe.

HUctounukn mnocTossHHOro TOKa. JlelicTBus anekTpuueckoro Toka. (CocTaBiieHuE
BJICKTPUYECKOM LIETIH.

Jlamma HakanmuBaHuUA.  OJJEKTpPUUYECKHME  HarpeBaTelbHble mnpuoOopsl. [lnaBkue
IIPENOXPAHUTEIIN.

Jlabopamopnvie pabomeoi.

Ne4.COopka 31eKTpUYECKOM LIeTI U U3MEPEHUE CUIIBI TOKA B €€ Pa3InYHbIX y4acTKax.

Ne5.M3mepenne HanpsyKeHHs Ha Pa3IndHbIX Y9ACTKAX IEKTPUUYECKOU LETH.



Ne6.3mepenune conpoTUBIEHUS TPOBOAHUKA MPU MOMOIIY aMIIEPMETPA U BOJIBTMETPA.

No7 . PerynupoBanue CHIIBI TOKa PEOCTATOM.

Ne8.M3mepenue paboThl 1 MOITHOCTHU AJIEKTPUUECKOTO TOKA.

V.  MarnurtHoe moJie (5 )

MarHutHO€e 1oJie TOKa. DJIEKTPOMArHuThl U UX NpUMeHeHue. [10CTOsTHHbIE MarHuTHI.
MarnutHoe nojsie 3emu. MarautHele Oypu. JleiicTBUE MarHUTHOTO TMOJISI HA MPOBOJHUK C
TOKOM. DJEKTPOJABUTATENb.

Jlemoncmpayuu.

OneiT Opcrena. BpamieHue paMKd ¢ TOKOM B MAarHUTHOM MOJIE. DJIEKTPUYECKHIA
JBUTaTeIb MOCTOSIHHOTO TOKA.

Jlabopamopnas paboma.

Ne9.COopxka 31ekTpoMaruuTa U UICIbITAHUE €ro JCUCTBUS.

VI. OcHoBbI kKHHeMATHKH (9 1)

Cucrema orcuera. Ilepememienne. CKOpPOCTP NPSIMOJMHERHOTO PaBHOMEPHOIO
nBKeHUA. [IpsMOIIMHENMHOE pPABHONEPEMEHHOE JBW)KEHUME. MrIHOBEHHas CKOPOCTb.
VYckopenue. ['paduku  3aBUCMMOCTH CKOPOCTH M TEPEMEIICHHMS OT BpPEMEHU IpHU
MPSMOJIMHEWMHOM PaBHOMEPHOM M PaBHOTIEPEMEHHOM JIBUKEHUSX.

Jlemoncmpayuu.

PaBHOMepHOE ABMKEHME. PaBHOIIEpEMEHHOE IBUKEHHUE.

Jlabopamophwvie pabomui.

Nel0.M3yueHne paBHOMEPHOTO MPSAMOJIUHEMHOTO ABUKEHHUS.

Nell.M3mepenne yCcKOpeHUs MPSAMOIMHEUHOTO pABHONIEPEMEHHOTO IBUKEHUS .

VIl. OcHoBbl 1uHAMUKH (9 1)

OTHOCUTENBHOCTh MEXAaHMYECKOro nBWkeHus. HWMueprusa. HMHepuumanbHas cucrema
orcuera. MarepuanbHas Touka. [lepBblii, BTOpoil U TpeTuil 3akoHbl HetoToHa. CBOOOIHOE
naneHue. Hesecomoctb. MIyNIbC CUIIBI M UMITYJIBC TE€d. 3aKOH COXPAHEHUSI MMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Jlemoncmpayuu.

OtHocutenbHOCTh ABUkeHUs. CBoOoaHOE maaeHue Ten B Tpyoke Hwrotona. Bropoi
3akoH Hprortona. Tperuii 3akoH HproroHa. HeBecomMoCTh. 3aKOH COXpaHEHHs] HMITYJIbCa.
PeakTuBHOE NBUXKEHUE.

VIII. IToBTopenue (3 4)

TPEBOBAHMUSA K YPOBHIO IOAI'OTOBKH YUALIUXCHA

B pesynbrare uzydenus kypca Gu3nku 8 Kjiacca Y4eHUK JTOJIKEH:

3HAMb/NOHUMAM b

» CMBICJ MOHSITHI: 2JIEKTPUYECKOE T10JIe, MArHUTHOE TT0JIC;

» CMBICJ (pM3NUYECKUX BEeJUYNH: BHYTPCHHSSA dHEPTHs, TEMIIEpaTypa, KOJIUIECTBO
TEIUIOTHI, yJIeJIbHAS TEIUIOEMKOCTh, BIAXHOCTh BO3/yXa, DJICKTPUUECKUN 3apsif,
CUJla DJIEKTPUYECKOTO TOKA, OJJIEKTPUYECKOE HAMPSKEHHUE, DICKTPUUECKOE
COTPOTHUBJICHUE, PaboTa W MOIIMHOCTH JJICKTPUYECKOTO TOKAa, TMEPEeMEIICHHUE,
CKOpPOCTb, YCKOPEHHE, CUJIA, UMITYJIbC;

» cMbICa (U3NYECKUX 3aKOHOB: COXPaHCHHsI DHEPTMHM B TEIIOBBIX MpOIECCax,
Oma st yuactka uenw, Jxoyns-Jlenna, HeloToHa, COXpaHEHUs! UMITYJIbCA,

MENnb




> ONHMCHIBATL W OOBACHATH (u3NUecKHe SIBJEHHS: TEIIONPOBOIHOCTD,
KOHBEKIMIO, W3Iy4YeHHUE, WCTIapeHue, KOHACHCAINIO, KHUIIEHWE, IUIaBJICHUE,
KPUCTAJUTA3AIUIO, SJICKTPU3AIMIO TEJ, B3AMMOJICHCTBHE DJICKTPUUECKHUX 3apPSIIOB,
B3aMMOJICUCTBHE MarHUTOB, JICUCTBUE MarHUTHOTO TOJISI HA TIPOBOJTHUK C TOKOM,
TEIJIOBOE€  JEHCTBHE TOKA, PABHOMEPHOE MPSIMOJUHEHHOE  JIBU)KEHUE,
paBHOINIEPEMEHHOE MPSIMOJIUHEHHOE JIB)KEHUE;

» HCIO0Jb30BaTh (U3HYECKHE NMPUOOPHI U U3MEpPHUTEJbHbIE HHCTPYMEHTHI 1A
u3Mepenusi (pU3NUYECKUX BeJMUYMH: TEMIIEPATyphl, BIaXKHOCTH BO3/yXa, CHJIbI
TOKa, HAMpPsDKEHUS, DJIEKTPUYECKOTO COMPOTUBIIEHUSA, PabOThl U MOIIHOCTHU
AIIEKTPUUECKOTO TOKA;

> NpeACTABJISATH pe3yabTaThl H3MEPeHHil ¢ MOMONIbI0 TabGJauI, rpadpuKoB u

BBIAIBJISITH HA JITOH OCHOBE JMIHUPUYECKHE 3aBHCHMOCTH: TEMIIEPATypPhI

OCTBIBAOIIIETO TEJIa OT BPEMEHH, CHUJIBI TOKA OT HANPSDKCHHS HA YIaCTKE IIETTH;

BbIPa)kaTh  pe3yJbTaThbl HM3MEPEHHII M  pacyeToB B  eIMHHIAX

MesKkayHApOAHON CHCTEMBI;

NPUBOIUTH MPUMEPHI MPAKTHYECKOT0 MCIOJIb30BaHUS QU3HYECKUX 3HAHUIM

O TEIJIOBBIX, DJICKTPOMArHUTHBIX , MCXaHUYECKHUX SBIICHUSX;

pemiaTh 33/1a4M HA PUMeHEeHUue U3YUYEeHHbIX (PM3NUYEeCKUX 3aKOHOB;

OCYLIECTBJIATH CaMOCTOSITeIbHBIH MOUCK uHpopMannu

€CTECTBEHHOHAYYHOI0 COJEP:KAHHUA ¢  MCHOJb30BAHUEM  Pa3IHYHBIX

UCTOYHMKOB (Y4eOHBIX TEKCTOB, CIIPABOYHBIX M HAYYHO-TIOMYJISIPHBIX M3JaHUH,

KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMHTepHera), ee 00pabOTKy U

MpeACTaBlIeHUe B pa3HbIX (opmax (CIOBECHO, C TOMOIIBIO TpaduKoB,

MaTEMaTHYECKUX CUMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM);

» HUCNOJIb30BaTh TPUOOPETEHHbIE 3HAHMA M YMEHHsI B TPaAKTHYECKOi
AeSITeJIbHOCTH M TOBCEIHEBHON KM3HU JI PAIMOHAIBHOTO HCIIOJIL30BaHMSI,
oOecrieueHusi 0O€30MaCHOCTH B TMPOIECCE MCIOJIB30BAHUS  DAJICKTPUUECKUX
pruOOPOB, BOJOTIPOBOA, CAHTEXHUKH U TA30BBIX MMPUOOPOB.

vV VWV VY

OBHIEYYEBHBIE YMEHUSA, HABBIKN U CIIOCOBBI AEATEJIBHOCTH

Ha ocHoBanum TtpeGoBanuii ['ocymapcTBEHHOTO 00pa30BaTeNbHOTO CTaHIApTa. B
CoJIepKaHUM KaJICHIaPHO-TEMAaTHYECKOTO IJIAHUPOBAHUS MPETyCMOTPEHO (hOpMUpPOBAHHE Y
IITKOJIbHUKOB 00111ey4eOHbIX YMEHUN U HABBIKOB, YHUBEPCAIBHBIX CIIOCOOOB IESITEIIBHOCTH U
KJIFOYEBBIX KoMIeTeHIui. [lpuopureTaMu Ha 3Tarieé OCHOBHOTO OOIIEro 0Opa3oBaHMS
SIBJISTFOTCSI:

Ilo3nasamenvnan oesamenbHOCHb:

» WCIOJNB30BAaHWE  JUIS  TO3HAHUS  OKPY)KAIOIIETO  MHpa  Pa3IUYHbBIX
€CTECTBEHHOHAYYHbIX METOJIOB: HAONIOICHHE, W3MEPEHHE, HKCIEPUMEHT,
MOJICJIMPOBAHHUE;

» QopmupoBaHue yMEHUH paznu4arh (aKThl, THUMOTE3bl, MPUYMHBI, CIEICTBUS,
JTI0Ka3aTeNIbCTBA, 3aKOHBI, TEOPUU;

» OBJIQJCHHE  aJeKBAaTHBIMH  CHoco0aMH  PEHICHHS  TEOPETHYECKUX |
AKCIIEPUMEHTAJIbHBIX 33]1a4;



> HpI/IO6peTeHI/Ie OIIbITa BBIABMXKCHUS THIIOTC3 AJISA 00BACHEHHUS U3BECTHBIX (baKTOB
n 3KCHepHMeHTaHBHOﬁ ITPOBCPKHU BBIJIBUTACMBIX THUIIOTC3.

Hnpopmayuonno-kOMMyHUKamueHas 0esAmenbHoCHb:

> BJIaACHUC MOHOJIOTHUYECKON M ,Z[H&HOFH‘I@CKOﬁ PC€YbIO, PAa3BUTHUC CITOCOOHOCTH
IIOHUMATb TOYKY 3pCHUA CO6CCCI[HI/IKa " IIPU3HABATh IIPABO HA NTHOC MHCHHUC,

» HCIOJIb30BaHHE Al PCHICHUA ITO3HABATCIIBHBIX WM KOMMYHHUKATHBHBIX 3aJa4
Pa3INYHbIX UCTOYHUKOB I/IH(I)OpMaHI/II/I.

Pegpnexcuenan oeamenvnocmo:

» BIQJICHUE HaBBIKAMU KOHTPOJSI W OICHKA CBOCH JIEATEIILHOCTH, YMEHHE
IPEIBUIETH BO3MOXHBIEC PE3YIbTaThl CBOMX JICHCTBUI;

» opraHm3anvs Yy4eOHOW JEATCIIFHOCTU: TIIOCTAHOBKA IIEJH, IUIAHHPOBAHHUE,
OIpeIeIEHuEe ONTUMAIbHOTO COOTHOILICHHS LIEJIH U CPEJICTB.

Junaktruueckas MoAelnb OOy4YeHHS H TEJarormueckue CpeicTBa OTpaXKaroT
MOJIEPHU3ALMI0 OCHOB Y4YeOHOro TIpolecca, HX IEPEOPUEHTAIMIO Ha JOCTH)KEHUE
KOHKPETHBIX  pEe3yJlbTaTOB B BHJE CHOPMUPOBAHHBIX YMEHMM M HaBBIKOB Yy4alllUXcCs,
00O0OILIEHHBIX CIOCOOOB JEATENbHOCTH. POpMUPOBAHUE UEIOCTHBIX MPEICTABICHUN O
¢u3nueckoil kapTuHe MHpa OyIeT OCYILECTBIATHCS B XOJ€ TBOPUYECKOW NEATEIbHOCTH
yUaluxcs Ha OCHOBE JIMYHOCTHOTO OCMBICICHUS (PU3NYECKUX TMPOIECCOB M SIBJICHHIA.
Oco0oe BHUMAaHUE yJIesIeTCsl I03HABATEIbHON aKTUBHOCTH YYalUXCH.

[Ipu BBIMOTHEHUU TBOPYECKUX PabOT (HOPMHUPYETCS yMEHHE ONMPENesiTh aJeKBATHHIC
CIOCOOBI perieHus y4eOHOM 3aJaud Ha OCHOBE 3a/IaHHBIX aJTOPUTMOB, KOMOWHUPOBATH
W3BECTHBIC aJITOPUTMBI ACATEIIBHOCTA B CUTYyallUsX, HE MPEANOIArarlMx CTaHAAPTHOTO
MPUMEHEHHUsI OJIHOTO U3 HUX, MOTMBHPOBAHHO OTKa3bIBAThCA OT 00paslia NeATebHOCTH,
HCKaTh OPUTHHAIbHBIC PEIICHUS.

VYyamuecs 10KHBI MPUOOPECTH YMEHHUS MO0 POPMUPOBAHUIO COOCTBEHHOI'O aJITOPUTMA
pelIeHUs] TO3HABATENbHBIX 3a/1ad, (POpMyIUpOBaTh MpPoOJieMy U TEIH CBOed paboThl,
MPOTHO3UPOBATh OKUJAEMBIA PE3YJIbTAaT U COMOCTABIATH €r0 C COOCTBEHHBIMHU 3HAHUSMHU.
VYyamuecs: TOMKHBI HAYYUTHCS MPEICTABIATh Pe3yabTaThl MHAUBUIYATbHON W TPYNIIOBOU
MO3HABATEJIBbHON NeATEIbHOCTH B (opMax KOHCIEKTa, pedepaTa, pelieH3UH, COUMHEHUS,
pe3roMe, UCCIIeI0BATENbCKOTO MPOEKTA, MyOIMYHON MTPE3EHTALUU.

Crneundukoit y4eOHO-UCCIEA0BATENbCKON AEATEIBHOCTH SIBISETCA €€ HApPaBICHHOCTh
Ha pa3BUTHE JMYHOCTH U Ha TMOJy4YeHHE OOBEKTHMBHO HOBOIO HCCIIEIOBATEIHLCKOIO
pesynbrarta. Llenp yueOHO-ucCaen0BaTeNbCKOW NEATEIbHOCTH — NMPUOOPETEHNE yUalIUMUCS
MO3HABATEIbHO-UCCIEA0BATEILCKOM KOMIIETEHTHOCTH, TMPOSBISAIOMIEHCS B  OBJAJACHUU
YHUBEPCAJIbHBIMU CHOCOOAMHM OCBOCHHUS JCHCTBUTENBHOCTH, B PAa3BUTHH CIIOCOOHOCTU K
MCCJIEI0OBATENIbCKOMY  MBIIUICHUIO, B aKTUBU3alMU JTUYHOCTHOM MO3WIMHU y4alllerocs B
00pa30BaTEILHOM IIPOLECCE.

Peanuzanus KAJICHTAPHO-TEMATUYECKOT O IJIaHA o0OecrieunBaeT OCBOEHHE
00111ey4eOHbIX YMEHUN M KOMIIETCHIIMH B paMKax HH(OPMAIMOHHO-KOMMYHUKATHBHOI
NeSITeJIbHOCTH: CTIOCOOHOCTH TMEpeaBaTh COMECPKAHUE TEKCTA B CKATOM WJIM PA3BEPHYTOM
BHJIE B COOTBETCTBUU C IIEJbIO YUEOHOr0 3a/laHusl; MPOBOJUTH CMBICIOBOM aHalu3 TEKCTa;



CO3[1aBaThb IMCHBMEHHBIE BBICKA3bIBAHUsA, aJCKBAaTHO NEPEAAIOIINE IPOCIYIIAHHYIO H
NPOYUTAHHYI0 HMH(OPMALMIO C 3aJaHHOW CTENEHbIO CBEPHYTOCTH (KpaTKO, BBIOOPOYHO,
IIOJIHO); COCTaBIATH IUIaH, TE3UCHI, KOHCNEKT. Ha ypokax ydammuecs IOJDKHBI Oolee
YBEPEHHO OBJIAJETh MOHOJOTMYECKOM W JUAJIOTMYECKOM pEdYbl0, YMEHHEM BCTYIIaTh B
pedeBoe OOILIEHHE, Yy4acTBOBATh B AHAIOre (IOHMMATbh TOYKY 3PEHHS COOECEIHUKA,
Npu3HaBaThb MPAaBO HA HHOE MHEHHE), MPUBOAUTH IPHUMEPHI, MOAOUPATH APTyMEHTHI,
nepedpazupoBarb MbICIb, (OPMYJIUPOBATh BHIBOABL. /sl pelieHuss MO3HABaTENIbHBIX U
KOMMYHHUKATUBHBIX 3a/1a4 YYallMMCS MPELIaracTcss MCIOJIb30BaTh Pa3JINYHbIE NCTOYHUKHU
MHpOpMaLMK, BKIIOYas HHUMKIONEANH, clioBapu, MHTepHeT-pecypcbl u apyrue 0a3bl
JaHHBIX. B COOTBETCTBMHM C KOMMYHUKATHBHOHM 3ajiadeil, cepoil u curyarmeit oOmeHus
OCO3HAHHO BBIOMpATh BBIPA3UTENIBHBIE CPENCTBA SI3bIKA M 3HAKOBBIE CHCTEMBI: TEKCT,
Ta0IUILy, CXEMY, ayTHOBU3YaJIbHBIN Pl U Ap.

VYuyarmuecs 10HKHB YMETh Pa3BEPHYTO 00OOCHOBBIBATh CYKACHUS, JaBaTh OMPEICIICHHUS,
MPUBOJUTh JIOKA3aTelbcTBA (B TOM YHCJIE€ OT NPOTUBHOTO), OOBICHATh HN3YYCHHBIE
MOJOKEHUSI Ha CaMOCTOATENIBHO TOJOOpPaHHBIX KOHKPETHBIX IIPUMEpax, BIIAJICTh
OCHOBHBIMH BHJIaMHM MYOJMYHBIX BBICTYIUICHUN (BBICKAa3bIBAHUSI, MOHOJOT, JUCKYCCHS,
MoJIEMHKa), CIIeIOBaTh JTHYECKMM HOpPMaM U IIpaBWJIaM BEJEHUS aHajiora, JIUCITyTa.
[IpenmnonaraeTcss yBEpeHHOE HCIOIb30BaHUE YYAIIUMUCS MYJIBTUMEAUINHBIX PECYpCOB U
KOMIIBIOTEPHBIX TEXHOJOTHUH JJi1 0oOpabOTKH, Mepenadd, CUCTEMaTh3alluu WHOOpMAIWH,
co3laHusi 0a3 JIaHHBIX, MPE3CHTAlUU PE3YyIbTATOB IO3HABATEILHOM M TMPAKTUUYECKOU
JIeSITEIILHOCTH.

INJTAHUPYEMBIE PE3YJIBTATDBI

1.1 Ilnanupyembiii pe3yabrar: Pacno3HaBath NpoOJeMbl, KOTOPbIE€ MOXKHO PEIIUTh
npu TOMOIIM (U3UYECKUX METOJIOB; AaHAIU3UPOBATh OTACJbHBIE HATambl MPOBEICHUS
HCCIIEIOBAHUM Y HTHTEPIPETUPOBAThH PE3YIbTaThl HAOIIOEHUN U OTBITOB.

YMeHus1, XapakTepUu3yoLUKe JOCTHKEHUE TNIAHUPYEMOTO pe3yJIbTaTa:

1) Pacnio3naBaTh mpo06aeMbl, KOTOPhIE MOKHO PEIIUTh MPU MOMOIIU (HU3UIECKUX
METO/0B.

2) AHaAIM3UPOBATh OTHEIbHbBIEC 3TAlbl IPOBEACHUS UCCIEAOBAHUI: MTPOBEPAEMYIO
TUIIOTE3Y, X0/ ONbITa (HA3HAUYCHHUE YaCTEH IKCIIEPUMEHTAIBLHON YCTAHOBKH ), PE/ICTABICHUE
pEe3yJIbTATOB.

1.2 IlnanupyeMblid pe3yjbTaT: MPOBOJUTH OMBITHI MO HAOIIOACHUIO (PU3HMUECKUX
SIBJICHUW W UX CBOMCTB: MPHU ATOM COOUpATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pYA0BaHUS,
OTMCBIBATH XOJ OMbITa U (DOPMYITUPOBATH BHIBOIBI.

YMeHust, XapakTepu3yIoIlnue JOCTHKEHHE IJIAaHUPYEMOTo pe3yibTaTa:

1) Bri6upats 000pyi0BaHNE B COOTBETCTBHUH C LIETBIO UCCIEIOBAHUSI.
2) Cobupath yCTaHOBKY U3 UMEIOIIETOCS 000PYI0BaHUS.

3) OnuceIBaTh X0 UCCIIETOBAHUSI.

4) Jlenats BBIBOJ IO PE3YJIbTATAM HCCIIEIOBAHUS.

Kputepuem goctmxeHus miaHUPyeMOro pe3yabTaTa Ha 6a30BOM ypPOBHE CUMTAETCS
CaMOCTOSATENIbHOE BBINOJHEHUE IIPHU MPOBEAEHUH UccienoBanus 11. 2, 3 u 4. Kpurtepuem
JOCTHKEHHUS INTAHUPYEMOIO pe3yibTaTa Ha MOBBILIEHHOM YPOBHE CUATAETCS BBIITOJHEHHE
BCEX NIEPEUNCIECHHBIX TyHKTOB 1-4.



1.3 Ilnanupyemslii pe3dyabtar: llpoBOonuTh mnpsiMble H3MEpeHUs (PUINIECKUX
BEIIMYUH: NPOMEICYMOK 6PEMEHU, PACCMOosAHUe, Macca meaa, memnepamypa, Cula moxa,
Hanpsdcenue, TPU STOM BBIOMPATh ONTUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJB30BATh
IIPOCTENIIINE METOBI OLIEHKH ITOTPEIIHOCTEN N3MEPEHHUM.

YMeHust, XapakTepU3yOIIKE TOCTHKEHHUE INIAHUPYEMOTO pe3yibTaTa:

1) Br16upaTe n3MepuTenbHbINA MPUOOP C YUYETOM €ro Ha3HAYEeHMs, LIEHBI IEIECHUS U
IPEEIOB U3MEPEHUS TPUOOpa.

2) [IpaBMJIBHO COCTaBJIATH CXEMbl BKJIIOYEHUS W3MEPUTENIBHOTO INpubopa B
DKCIIEPUMEHTAJIBHYIO YCTAHOBKY.

3) CunThlBaTh NOKa3aHUsI NPUOOPOB C UX OKPYIJIEHUEM 10 OIMKAWIIEro ITpUxa
LIKAJIBI.

4) [Ipu HE0OXO0IUMOCTH TIPOBOAUTH CEPUIO U3MEPEHUN B HEM3MEHHBIX YCIOBHSIX
Y HaXOJUTh CPEAHEE 3HAUCHUE.

5) 3anuceiBaTh Pe3yNbTaThl U3MEPEHUN B BUAE HepaBeHCTBa X tAX, 0003HayaTh
ATOT UHTEPBAJ HAa YUCIIOBOM OCH, COBIAJAIONIEH [0 BUy CO IIKaJION nmpudopa.

6) B mnpocreimmx ciaydasx CpaBHUBATb TOYHOCTb H3MEPEHUS OJHOPOIHBIX H

Pa3HOPOAHBIX BEJIMYMH [0 BEJIMYMHE UX OTHOCUTEIILHOU ITOIPEIIHOCTH.

KputeprueM noCTHKEHUS MJIAHUPYEMOro pe3yjbTaTa Ha 0a30BOM YPOBHE CUUTAETCS
BBITIOJIHEHNE TIPU MPOBEICHUM MPSIMOTO U3MEPEHMS M. 2-5; a HA MOBBILIEHHOM YPOBHE BCEX
MEPEUYHCICHHBIX MYHKTOB 1-6. AOCOIOTHAas MOTPEUIHOCTh U3MEPEHUs ISl UCIIOIb3yEMOro
npudOpa npeajaraeTcs B TEKCTE 3aJJaHUs WM B COIPABOYHBIX MaTepuaiax.

1.4 IlnanupyeMblii pe3yJabTaT: TPOBOJUTH UCCIIECIOBAHUE 3aBUCUMOCTH (PU3MUECKUX
BEJIMYMH, 3aKOHOMEPHOCTH  KOTOPBIX H3BECTHBI  Y4YallMMCS:  yKa3blBaTb  3aKOH
(3aKOHOMEPHOCTb), CBA3BIBAIOUIMN (PU3MUECKHE BEJIMYMHBI, KOHCTPYUPOBATh YCTaHOBKY,
(UKCUpPOBATH PE3yNbTaThl MOJTYYEHHON 3aBUCUMOCTH (DPU3MUECKUX BEJIMYMH B BUJAE TAOJIHUI]
U TpaduKOB, J1e1aTh BHIBOJBI 110 PE3yJIbTaTaM UCCIIEI0BaHUS.

YMeHnus, XapakTepu3yOIIKe JOCTHKEHUE TUIAHUPYEMOT0 pe3yJibTaTa:

1) KoHcTpynpoBaTh 3KCHEPUMEHTAIBHYIO YCTAaHOBKY HAa OCHOBE NPEIJIOKEHHON
TUIOTE3bl U N30BITOYHON HOMEHKJIATYphl 000pYA0BaHUS.

2) [IpoBoauTh MpsIMbIE U3MEPEHUS BEJIMYMH, YKa3bIBas MOKa3aHUs B TaOJIULE WU
Ha rpaduke.

3) Ctpouts rpaduk 3aBUCUMOCTH O pe3yIbTaTaM U3MEPEHUH.

4) @opMyIHpPOBATH BHIBOJ O 3aBUCUMOCTH (PU3NYECKUX BETUUYHH.

5) OuenuBatb 3HAYEHUE U busnueckuit CMBICI koadurrienTa
MPONOPIIMOHAIBHOCTH.

Kputeprem nocTwxkeHus MIAaHUPYEMOTo pe3ysibTata Ha 0a30BOM YPOBHE CUUTACTCS
BBINOJIHEHUE TIPY MTPOBEICHUHN MIPSMOT0O U3MEpPEHHUs M. 1-4; a Ha MOBBIIEHHOM YPOBHE BCEX
MEePEUYNCICHHBIX MYyHKTOB 1-5./[ns HaxokmeHus aOCONMIOTHOW MOTPEIIHOCTH H3MEpPEHUMN
yYaIuMCsl TIPeJIaraloTcsl CIpaBOYHBIE TAOMUIBI MOTPEITHOCTEH HMCIOIB3YEMbIX CPEICTB
U3MEpPECHUM.

1.5 Ilnanupyemblii pedyabrat: [IpoBOIUTH KOCBEHHBIC HU3MEpPEHUS] (PU3UUECKUX
BEJINYMH: TIPU BBIMOJHEHUH U3MEPEHHUN COOUPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYS
MPEUIOKEHHON  HWHCTPYKIMU, BBIUHUCISATH 3HAYCHHE BEJIMYMHBI W AHAIM3UPOBATh
MOJYYEHHBIE PE3YJIbTATHI C YUYETOM 3aJaHHOW TOUHOCTH U3MEPEHUM.

YMeHus1, XapakTepUu3yolKe JOCTHKECHUE TTIAHUPYEMOTO Pe3yJIbTaTa:

1) Tlo w3ydeHHOMy 3akoHy Wi GOpMyse ONpenensiTh (GU3NYecKne BETUYHHBI,
MOJJIEKAIINE IPSIMOMY U3MEPEHUIO.



2) CobupaTh H3MEPUTETBHYIO YCTAHOBKY IO MPEIJIOKEHHOMY  IEPEUHIO
00opyI0BaHUS.

3) IlpoBoauTh HEOOXOIMMBIE MPSIMBIE U3MEPEHUSI B COOTBETCTBHM C MPEIJI0KEHHON
MHCTPYKLIHMEN.

4) 3amnuceIBaTh Pe3yJbTAaThl MPSIMBIX M3MEPEHUN C y4ETOM 3aJaHHBIX a0COJIIOTHBIX
MTOTPEIIHOCTEN U3MEPEHUM.

5) Bbuucasate (C  UCHOJNIB30BAaHUEM KaJbKYyJsATOpa) 3HadeHue Z, Hu3MepseMoi
BEJINYMHBI.

KpurepueM noctuxeHus: MIaHUPYEMOro pe3ysbTara Ha 0Aa30BOM YpOBHE CUMTAETCS
BBIIIOJIHEHUE TIPU MPOBEACHUM KOCBEHHOrO M3MepeHus m. 1, 2, 3, 5; a Ha MOBBILIEHHOM
YPOBHE BCEX MEPEUYUCIEHHBIX MYyHKTOB 1-5. [l HaxoxkaeHusi abCOMOTHOM MOTPEUIHOCTH
M3MEPEHHUI ydaluMcs NpejIaratoTcsl ClpaBOYHbIe TaOIUIbI MOTPENTHOCTEN UCIIOIBb3YEMBIX
CPEACTB U3MEPEHUM.

1.6 Ilnanupyemblidi  pe3yJbTar: AHAIM3UPOBATh  CUTyallUM  TPAKTHKO-
OpUEHTHPOBAHHOIO XapakTepa, y3HaBaTh B HHUX HPOSABICHHE HW3YUYEHHBIX (U3MUYECKUX
SABJICHUM WJIM 3aKOHOMEPHOCTEN U MPUMEHSATh UMEIOIINECS 3HAHUA ISl UX OOBSICHEHHS.

YMeHus, XapakTEpU3YIOLIKE TOCTHKEHUE TUIAHUPYEMOTO Pe3yJbTaTa:

1) PacriozHaBath B cUTyallMsIX NMPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa IpPOsBICHHUE
M3YYCHHBIX SIBJIICHUH, [IPOLIECCOB U 3aKOHOMEPHOCTEM.

2) TIpuMeHsATh UMEIOIIUE 3HAHUS JIJIsl OOBSICHEHUSI MPOIECCOB M 3aKOHOMEPHOCTEH B
CUTYyalUsAX [IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

1.7 llnanupyemplii pe3yiabrat: [loHMMAaTh TPUHITUIIBI ACHCTBUS MAIINH, TPUOOPOB U
TEXHUUYECKUX YCTPOMCTB, YCIOBUS 0€30IaCHOI0 UCIOJIb30BaHUS B TIOBCEIHEBHOM KU3HU.

YMeHus, XapakTEPU3YIOLINE TOCTHKEHUE TUIAHUPYEMOTO pe3yJIbTaTa:

1) Paznuuate (yka3biBaTh) NpPUMEPHl HCIOJB30BAaHUA B OBITY U TEXHUKE
(U3MYECKUX SIBICHHUI U MPOILIECCOB.
2) OOBsICHATH (C OMOPOM HA CXEMBbI, PUCYHKH U T.N.) MPUHIUN JACUCTBUS MAaIVH,

MpUOOPOB U TEXHUUECKUX YCTPOMCTB M YCIOBUS HMX O€30MacHOTO HCIOJIb30BaHUS B
MMOBCETHEBHOM KU3HU.

1.8 Ilmanupyemblii pe3yjabTaT: HCIOJIH30BATh IMPU BHIMOJHEHUH YYEOHBIX 3ajad
HayYHO-TIOMYJISIPHYIO JIUTEpaTypy O (U3UYECKUX SIBICHUAX, CIPaBOYHbIC HW3JaHUs (HA
OyMaKHBIX ¥ SJICKTPOHHBIX HOCHTEJISIX U pecypchl Internet).

YMeHus, XapakTepU3yIOIIHE TOCTHKEHUE TUIAHUPYEMOT0 pe3yJibTaTa:

1) Hcnonb30BaTh IpU BBITOTHEHUH YU€OHBIX 3a7a4 CIPABOYHbIC U3TAHMUS.

2) IIpy 4YTeHMM Hay4yHO-TIOMYJSPHBIX TEKCTOB OTBEYAaTh HA BOIPOCHI IO
COJIEPKaHUIO TEKCTA.

3) [Tonumate cMbIci (U3UYECKUX TEPMHUHOB MPHU UYTEHUU HAYYHO-TIOMYJISPHBIX
TEKCTOB.

4) [Tonumates uH(bOpMaIINIO, TPEICTABICHHYIO B BUJE TaOJIULl, CXeM, TpaQUKOB U
auarpaMM U npeoOpa3oBbIBaTh MH(DOPMAIUIO U3 OJJHON 3HAKOBOW CUCTEMBI B IPYTYIO.

5) [IpumensTe uHPOPMAIIMIO U3 TEKCTOB (U3UYECKOTO COJECPKAHUSI TPH

BBITIOJTHEHUN YYEOHBIX 3a/a4.

2.1 IlnanupyemMblii pe3yabTaT: Paclo3HaBaTh (PU3NUYECKUE SBICHUS U OOBICHITH Ha
OCHOBE UMEIOIIMXCS 3HAHUK OCHOBHBIE CBOVMCTBA WM YCJIOBUS NPOTEKAHUS SIBICHUN

YMeHus, XapakTepU3yIOIIKNE TOCTUKEHUE TUIAHUPYEMOT0 pe3yJibTaTa:

1) Pacnio3HaBaTh SIBI€HME IO €ro OIPEACICHUI0, OMHCAHUIO0, XapaKTEPHBIM
MpU3HAKaM.



2) Paznmuuare [0 gAaHHOrO  SABJIEHHUST OCHOBHBIE CBOMCTBA WIJIM  YCJIOBHS
MPOTEKAHHUS SIBJICHUS.

3) OOBACHATH Ha OCHOBE MMEIOIIMXCS 3HAHUNA OCHOBHBIE CBOMCTBA WJIM yCIOBUS
MPOTEKAHUS SBJICHUS.
4) [IpuBOAUTH MpPUMEPHI UCTIOIH30BAHUS SIBJICHUS HA MPAKTUKE (WJIA MPOSIBICHUS

SIBJICHUSI B TIPUPOJIEC)

2.2 Ilnanupyemblii pe3yibTar: ONUCHIBaTh U3yYEHHBIE CBOMCTBA Tel M (U3HUECKUE
SBJICHUSI, UCIONB3YyS  (PU3MYECKHE BEJIMYMHBI; NpU OINKCAaHUU, BEPHO IepeaaBaTh
($u3MYEeCKU CMBICT UCIOJIb3YEMbIX BEJIMYMH, HX OOO3HAYEHUS U €AUHUIBI U3MEPEHUS;
yKa3blBaTh (HOPMYJIbI, CBSA3BIBAIONIME JAHHYIO (PU3UYECKYI0 BEIUYMHY C JAPYTUMU
BEJIMYMHAMU, BBIUMCIISTH 3HaUCHNE (DU3UIECKON BEITMYNHEI.

YMeHust, XapakTepu3yOIIHe JOCTHKEHHUE INIAHUPYEMOTO pe3yibTaTa:

1) OnuchiBaTh U3YUYEHHBIC SABJICHUS, UCTIOIB3Yd (PU3MYECKUE BEIUUNHBI, pa3inyast
(bU3nYeCKuil CMBICI UCIIOJI3YEMOM BEJIMUMHBI, €€ 0003HAYEHUS U €TUHUIBI U3MEPEHHUS.
2) Ncnonb30BatTh 17151 BHISABICHUS CBOMCTB TEJ, SIBICHUM U MPOLIECCOB (hPU3UYECKUE

BEJIIMUUHBI U (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3NUECKYI0 BEIUYUHY C JIPYyTUMH
BEJIMYMHAMM.

3) BpIuucisaTh 3HaUCHUE BEJIMYUHBI [TPY AHAJIU3E SIBJICHUM.

2.3 [lnanupyeMblii pe3yabTaT: aHAIM3UPOBATH CBOMCTBA TeM, (PU3UUYECKUE SBJICHUS U
MPOIIECChl, HCIONB3ys (U3NYeCKue 3aKOHbl W MPUHILHUIBI;, TPU O3TOM CIOBECHYIO
(GhOpMYIUPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BhIpaKEHUE.

YMeHus1, XapakTepU3yoLKe JOCTHKEHUE IJIAHUPYEMOTO pe3yJIbTaTa:

1) Paznmuuate cioBecHyr0 GOpMYITHPOBKY U MAaTEMAaTUUECKOE BHIPAKEHHE 3aKOHA.

2) [IprMeHsTh 3aKOH U1 aHaIr3a MPOLECCOB U SBJICHUM.

2.4 Ilnanupyemblii pe3yabTar: pemniaTh 3a/laud, UCMOIb3YsS (PU3MUYECKUE 3aKOHBI: Ha
OCHOBE aHalu3a YCJOBHUS 3aJa4ydl 3alUChIBATh KPaTKOE YCJIOBHUE, BBIICIATH (PU3UUYECKUE
BEJIMYUHBI U (POPMYIIBI, HEOOXOIUMBIE JIJISl €€ PEIICHUS U TPOBOAUTH PACUEThI.

YMeHus1, XapakTepUu3yolne JOCTUKEHUE TNIAHUPYEMOTO pe3ybTara:

1) [IpumensTe 3akoHbl W (OpPMYJIBI JUIsi PEIICHUST pacyeTHBIX 3a7ad C
UCTIONb30BaHueM |  (Gopmynbl: 3amUChIBaTh KPAaTKOE YCIOBHE 3a/layd, BBIICIATH
(U3UYECKYIO BETUYMHY, HEOOXOIUMYIO JUISl €€ PEIICHUS ¥ MPOBOJAUTH PacueThl (PU3NUECKOM
BEJIMYUHBI.

2) [Ipumensaty 3akoHbl U GOPMYJBI JJIS PEIMICHUS PACUETHBIX 3a7ad, C
WCIIOJIb30BaHWEM HE MeHee 2 (opMys: 3amuChiBaTh KPaTKOE YCIOBHE 3aJlayH, BBIJCISTH
¢bu3nYecKue BEIMYUHBI U (DOPMYIIBI, HEOOXOAMMBIC ISl €€ PEIICHUS] U TTPOBOJIUTH PACUETHI
(hU3NISCKON BEITUIMHBI.

®OPMBbI U CPEJCTBA KOHTPOJIA

OCHOBHBIMM METOJAMH MPOBEPKH 3HAHUM U YMEHUHN ydalllUuXcs MO (PU3MKE SBISIOTCS
YCTHBIM OMpocC, MMCbMEHHbIE U 1abopaTtopHbie padoThl. K muceMeHHbIM (hopMamM KOHTPOJIS
OTHOCSITCS: (PU3MYECKHE ITUKTAHTBI, CAMOCTOATEIbHbIE M KOHTPOJbHBIE PaOOTHI, TECTHI.
OcHOBHBIE BU/IbI IPOBEPKH 3HAHUW — TEKYILAasi U UTOToBas. Tekylas npoBepka NpOBOAUTCS
CUCTEMAaTUYECKH M3 YpOKa B YPOK, a HWTOTrOBas — IO 3aBEpLIEHUU TeMbl (paszzeina),
IIKOJIBHOTO Kypca.



Hwxe mnpuBeaeHsl  0000IIEHHBIE IUJIAaHBI YCTHBIX OTBETOB YYAlllUXCsl, KPUTEPUU
OLICHWBAHUS YCTHBIX OTBETOB, MMCHbMEHHBIX KOHTPOJIBHBIX U Ja0OPaTOPHBIX paboT, a TaKkxke

NepeueHb OMMO0K, OTHOCSIIUXCS K TPYOBIM M HETPYOBbIM OLIMOKAaM U HEJIOUETaM.

OBOBIHIEHHBIE IIVIAHBI YCTHBIX OTBETOB YUALIUXCHA

Du3zuueckoe s6jieHue

oW E

[Ipu3Haku sIBIEHUS, 10 KOTOPHIM OHO OOHAPYKUBAETCA (MU OMPE/ICIICHHE).
YcnoBusi, Ipy KOTOPBIX MPOTEKAET SIBICHUE.

CBsI3b TAHHOTO SIBJICHUS C APYTUMHU.

OOBbsicHEHUE SBJICHUSI HA OCHOBE HAYYHOU TEOPHH.

PUMEPHI UCIIOJIb30BAHNS SIBIICHUS HA MIPAKTUKE.

Du3uueckuii onvim

O~ whE

Ilenp onblTa.

Cxema ormnITa.

VY ciloBuS, MPU KOTOPBIX OCYIIECTBIISIICS OIIBIT.
XOJI OIIbITA.

Pe3ynbTar onsita.

Du3uueckoe nonamue, B TOM YHUCJIIC duzuueckan eeuyuna

A

SIBieHMEe WM CBOMCTBO, KOTOPOE XapaKTepU3yeT JaHHOE NOHATHE (BEJIUYUHA).
Omnpenenenue MOHATHUS (BEJIHMYUHBI).

®opmyIibl, CBA3BIBAIOLIUE TAHHYIO BEJIMYUHY C APYTUMU.

EavHUIBI BETUYUHBL.

CriocoObl U3MepeHUs BETMYUHBI.

3akon

1.
2.
3.
4.

DopMyIHpPOBKA U MATEMATHYECKOE BHIPAXKEHHE 3aKOHA.
OnbIThI, HOJITBEPKAAIOIINE CIPABEAIMBOCTh 3aKOHA.
[Tpumepsl MOATBEPKIACHUS 3aKOHA HA MPAKTHUKE.
VYcnoBust npuMeHeHUs 3aKOHA Ha MPaKTUKe.

Du3uueckas meopus

ok E

OrnbITHOE 000CHOBAHHUE TEOPUH.

OCHOBHBIC ITOHATHS, TTOJIOKEHUS, 3aKOHBI, TPUHITUIIBI B TCOPHH.
OCHOBHBIE CIIEJICTBHS TCOPHH.

[TpakTHYeckoe MpuMEHEHUE TEOPHH.

['paHuIlbl IPUMEHUMOCTH TEOPHUH.

Hpuﬁop, MEXAHUIM, MAUIUNA




e

Ha3znauenue ycrponicraa.

Cxema ycTpoiicTsa.

[IpyHIMT 1EUCTBUSA YCTPOMCTBA.

[IpuMeHeHre 1 npaBuIIa MOJIb30BaHUS YCTPOKWCTBOM.

KPUTEPUU OLIEHUBAHUA

O1neHKa 0TBETOB YUALIIMXCS

OueHka 5 cTaBUTCS B TOM CiIydae, eClid yJaluics

® I0Ka3bIBae€T BEpPHOE MOHMMaHKE (PU3NUECKON CYITHOCTH paccMaTpUBaEMbIX
SABJICHUN Y 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPUM, 1a€T TOYHOE ONPEIEICHUE U
HCTOJIKOBAHUE OCHOBHBIX IIOHATHUH, 3aKOHOB, TECOPUM, a TAKXKE IIPABUIILHOE
onpeeneHre PU3NYeCKnX BeIUYNH, UX €AUHUI] U CIIOCOO0B U3MEPEHMUS;

® [IPaBUJILHO BBINOJHIET YEPTEXKH, CXEMBI U TpauKH;

® CTPOHUT OTBET IO COOCTBEHHOMY IIJIaHY, COITPOBOKIAET pacCcKa3 HOBBIMU
IIPUMEpPaMHU, yMeeT IIPUMEHUTD 3HaHUS B HOBOW CUTYyalMy IIPU BBIIIOJIHEHUU
IIPaKTUYECKUX 3aJIaHUI;

® MOJKET YCTAaHOBUTH CBA3b MEKy U3YYaeMbIM U paHEE U3yYECHHBIM
MaTepHaoM Mo Kypcy GU3HKH, a TAKKE C MAaTepUaIoM, YCBOEHHBIM MpU
W3YYEHHH IPYTUX MPEIMETOB.

Ouenka 4 cTaBUTCS, €CJIM OTBET YUYCHHKA

® YJOBJIETBOPSIET OCHOBHBIM TPEOOBAHUSAM K OTBETY Ha OLIEHKY 5, HO J1aH 0e3
MCITOJIb30BaHUsl COOCTBEHHOTO MJIaHa, HOBBIX IPUMEPOB, O€3 MPUMEHEHUS
3HAHWI B HOBOW CUTYyaIllH, 0€3 UCIOJIb30BAHMS CBS3EM C paHee U3YyUEHHBIM
MaTepuaioM U MaT€pUaIOM, YCBOCHHBIM MTPU U3YUYEHHUH JPYTUX MPEIMETOB;

® CCJIM yYalIUics TOMyCTHII OIHY OLIMOKY MIIM HE 00Jiee IBYX HEA0UYETOB U
MOJKET UX UCIPABUTh CAMOCTOSITEILHO WIIN C HEOOJIBIION MOMOUIBIO YUUTEIS.

Ouenka 3 cTaBUTCS, €CIIU yYaLIUKCS

® [IPaBUJILHO MOHUMAET (PU3NIYCCKYIO CYIITHOCTh PaCCMaTPHBAEMBIX SBJIICHUN U
3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/CIIbHBIC TPOOEIbI B YCBOCHUHU
BOIIPOCOB Kypca (GU3HKH, HE MPETATCTBYIOIINE TaTbHEHIIIEMY YCBOSCHUIO
MIPOTPAaMMHOTO MaTepHaa;

® yMEeT MPUMEHSTh MOJyUYCHHbBIE 3HAHUS TPU PEIICHUH MTPOCTHIX 3a7a4 C
UCTIOJIb30BaHUEM TOTOBBIX (DOPMYIT, HO 3aTPyIAHACTCS NIPH PEIICHUH 3a7ad,
TpeOyroIUX MpeoOpa3oBaHus HEKOTOPHIX (GOPMYIT;

e JIONyCTHJ HE OoJiee 0HOM rpyOoi OIIMOKY U IBYX HEJ0YETOB, HE Oosiee
OJIHOM IrpyOo0# U 0HOM HErpyOO OITMOKH, HE O0Jiee ABYX-TPeX HETPyObIX
OImMOOK, OJTHOM HETPYOOH OMMOKH U TPEX HEJIOUETOB;



¢ JIOIMYyCTHUJI HCTBIPC HUJIA IIATh HCAO0YCTOB.

Ouenka 2 CTaBUTCH, €CIIM yYaLUKCS

® HE OBJIAJIC]l OCHOBHBIMU 3HAHUSMH U YMEHHUSMHU B COOTBETCTBHUH C
TpeOOBAaHUSAMU MPOTPAMMBI U JIOITYCTHII OOJIBIIIE ONTHOOK U HEJI0YETOB, YeM
HEOOXOIMMO TSI OLICHKH 3.

Ouenka 1 cTaBUTCS B TOM CiIydae, €CJIA YYEHUK

¢ HC MOXCT OTBCTUTb HHU HAa OAWH U3 IIOCTABJICHHBIX BOIIPOCOB.

O1eHKa NHMCbMEHHBIX KOHTPOJIbHBIX pad0T

OIIeHKa 5 craBuTcs 3a pa60Ty, BBITIOJIHCHHYIO ITOJIHOCTBIO 0e3 omMooK 1
HCIOYCTOB.

OIIeHKa 4 cTaBUTCSA 3a pa60Ty, BBITIIOJIHCHHYIO ITOJIHOCTBIO, HO IIPH HAJIMYHUH B HEU
He OoJtee OJIHOH HGI‘pY6OI71 OIIMOKHU U OOHOI'O HEAO0YCTA, HC Ooitee TPCX HCAOYCTOB.

Ouenka 3 cTaBUTCS, €CIM YYECHUK NMPABUIILHO BBIMIOJIHUI HE MeHee 2/3 Bcelt paboThl
WJIM IOMyCTHII HE OoJiee 0JTHOM TpyOoi OmMOKH U IBYX HEJIOUYETOB, HE OoJiee 0/IHOM TpyOoi
Y OJIHOM HerpyOoi omuOKH, He 0oJiee TpeX HErpyObIX OMIMOOK, OJTHON HErpyOol OIIMOKU U
TpeX HEJO0YETOB, MPU HATUYUH YETHIPEX-TISATH HETOYETOB.

OuneHka 2 cTaBUTCS, €CJIU YHUCIIO OMNOOK U HEAOYETOB MPEBBICUIIO HOPMY IS
OLICHKH 3 WJIM NIPaBUJILHO BBIIIOJIHEHO MeHee 2/3 Bceil padoThl.

OIIeHKa 1 CTaBUTCA, CCJIM YUCHHK COBCEM HC BBIITOJIHWUII HX OAHOTO 3a/IaHUA.

OueHka J1abopaTopHbIX padoT

OueHka 5 cTaBUTCS, €CIIU YUAIIUIICS BBINOIHAET paboTy B MOJTHOM 00bEME C
cOOJII0/IEHNEM HEOOXOAMMOM MOCIEeI0BATEIbHOCTH MPOBEAEHUS ONBITOB U U3MEPEHUN;
CaMOCTOSTENbHO U palliOHATBHO MOHTUPYET HEOOXOANMMOE 000PYI0BAHUE; BCE OIBITHI
MPOBOJIMT B YCIOBUSX U PEKUMAX, 00ECIIEUMBAIOLINX MOTyUYE€HUE MPABUIBHBIX PE3yIbTaTOB
Y BBIBOJIOB; COOJIIO/1aeT TpeOOBAaHUS MTPaBMII OE30MACHOTO TPY/1a; B OTUETE MPABUIIBLHO U
aKKypaTHO BBINOJIHSET BCE 3aIMCH, TAOIHIIbI, PUCYHKH, YEPTEXKH, IPpa(UKH, BHIYHCICHUS;
MIPaBUJILHO BBIIOJHSET AHAJIA3 OTPELIHOCTEN.



OueHka 4 cTaBUTCS, €CITU BBIIIOJTHCHBI TPEOOBAHUS K OIICHKE 5, HO JOMYIIEHO J[Ba-
TpU HeJo4eTa, He 0oJiee OHON HErpyOoil OMMOKN M OJJTHOTO HET0YETa.

Ouenka 3 ctaBuTCS, €cliu paboTa BHIMOJIHEHA HE TIOTHOCTHIO, HO 00beM

BBITTIOJTHEHHOM YaCTH TAKOB, 4TO IO3BOJIACT IMOJIYUYUTDh HIPABUIIbHBIC PE3YJILTATHI U BHIBObBI,

CCJIM B XO€ ITPOBCACHUA OIIbITA 1 I/IBMCpCHI/Iﬁ OBLIH AOITYIICHBI OIIINOKH.

Ounenka 2 cTaBUTCS, €CJTU pad0Ta BBIMOJTHEHA HE MOJTHOCTHIO, H 00HEM

BBITTIOJTHEHHOM YacTH pa6OTBI HC ITIO3BOJIACT CACIIATh IIPABUJIBHBIC BBIBOABI; €CJIM OIIbITHI,

N3MCPCHUA, BBIYUCIICHUS, Ha6JII-O,ZIeHI/ISI IMPOU3BOIAUIINCH HCITPABUIIBHO.

Ouenka 1 cTaBUTCS, €CITU yUaIIUNCA COBCEM HE BBHITIOTHUI paboTy.

Bo Bcex ciaydasx OLleHKa CHUYKAETCs, €CIIM YUEHHK He co0roqal TpeOoBaHui

MpaBuJ1 0€30MMacHOTO TPY/a.

HEPEYEHb OIINBOK

I'pyovie omunorku

1.

no

>

~

He3nanwue ornpezenennii OCHOBHBIX MOHSATUH, 3aKOHOB, ITPaBUJl, OCHOBHBIX
MOJIOKEHUI TeOpUH, POpMYJI, OOIIECTIPUHSATHIX CUMBOJIOB 0003HAYEHUS
(bU3MYEeCKUX BEIMYWH, €AMHUI] X U3MEPEHUS.

Heymenue BbIIENATH B OTBETE TJIABHOE.

Heymenue npuMeHsTh 3HaHUS IJIs1 PEIICHUS 3a1a4 U 00bSICHEHUS
bu3MYeCcKuX SIBICHHI; HEMPABMWIHHO CHOPMYTUPOBAaHHBIE BOIIPOCHI 3a/1a4U
WM HEBEPHBIC OOBICHEHHS X014 €€ PEIICHHS; HE3HAHNUE TPUEMOB PEIICHUS
3aJ1a4, aHAJIOTHYHBIX PaHEee PEIICHHBIM B KJIacCe; OMMOKH, TOKa3bIBAIOIITUE
HEIMpaBUILHOE IIOHUMAHUE YCIIOBHS 3aa9M W HEMPABUIIHHOE
HCTOJIKOBAaHUE PEIICHUS.

Heymenue untath v CTpOUTH TpadMKK M MPUHIIUITHATEHBIE CXEMBI.
HeymMmeHne moAroTOBUTH K paboTe yCTaHOBKY HJIH JIAOOPATOPHOE
o0opya0BaHUE, POBECTH OTBIT, HEOOXOIUMBIC PacCUeThl MIIH UCITOIh30BaTh
MOJIyYCHHBIC JJAHHBIC IS BHIBOJIOB.

Heb6pexxHoe oTHOIIEHUE K Jab0paTOPHOMY 000PYI0BAHHIO U M3MEPUTEIHHBIM
npudopam.

Heymenue onpenenuts mokazaHue U3MEPUTEIHLHOTO TIprbdopa.

Hapymenune TpeboBanumii npaBuii 6€30MacHOT0 TPy/ia MPHU BHITIOTHEHUN
IKCIIEPUMEHTA.

Hezpyowvie outuoku

1.

HeTtounoctu popMynupoBOK, ONpeeieHni, MOHATHH, 3aKOHOB, TEOPUH,
BBI3BAHHBIC HETIOJHOTOM 0XBAaTa OCHOBHBIX IIPU3HAKOB OINPEAEIAEMOTO
MOHSTHS; OIIMOKU, BEI3BAHHBIE HECOOIIOACHUEM YCIOBUH MPOBEACHUS OMbITA
WJIA U3MEPECHUMU.



2. OmuOKH B YCIOBHBIX 0003HAYEHUAX Ha TMPUHIMITHAIBHBIX CXEMaX;
HETOYHOCTH YepTexKeH, rpad)uKOB, CXEM.

3. Ilpomyck wim HETOYHOE HAMMCAHWE HANMEHOBAHHUM €IUHUI (DU3UIECKUX
BEJINYHH.

4. HepannoHaabHBIA BEIOOP X0/1a PEIIICHHUS.

Heoouemut

1. HepanumoHanpHbI€ 3aUCH TIPU BHIYUCICHUSIX, HEPALIUMOHAIBHBIE TPUEMBI
BBIYMCIICHU, TpeoOpa30BaHUil U PEIICHHI 3a/1a4.

2. ApudmeTrnueckue OmMOKY B BEIUUCICHUSX, €CIIU 3TH OIIUOKU Tpy0Oo He

HCKQKAIOT PEaJIbHOCTh MOJYYEHHOI'O PE3YJIbTATa.

OTnenpHbIE TOTPEIIHOCTH B (POPMYITMPOBKE BOIPOCA UM OTBETA.

HeOpexHoe BbINOIHEHHE 3aMUCel, YepTexKEH, CXeM, rpapuKOB.

Opdorpaduyeckre U MyHKTyallHOHHBIE OIITHOKH.

ok w

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE

TexHu4yecKue cpeacrBa: MHTCPAKTHBHAA JOCKA, MYHLTHMGHHﬁHBIﬁ IIPOCKTODP.

HoMmenknatypa yueOHOro oOopynoBaHusi MO (U3UKE ONPENeNsaeTcsl CTaHIapTaMu
¢uszndeckoro o0Opa3oBaHMs, MUHUMYMOM COJIepKaHHUs y4eOHOTO Marepuana, Oa3ucHOM
IIPOTPaMMOM 00ITIero 00pa30BaHMS.

JIJis TOCTAaHOBKHM JAEMOHCTPALMKA JOCTaTOYHO OJIHOTO IK3EMIUIsIpa 000pyIOBaHUS, AJIsS
(pOHTANIBHBIX Ja0OPATOPHBIX padOT HE MEHEEe OJTHOTO KOMIUIEKTa 000pyAOBaHUS HA JBOUX

yYamuxcsl.
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IHIJTAHUPOBAHHUE YYEBHOI'O MATEPHUAJIA

no gu3uke A7 8§ Kiacca ¢ yueToM TpeOOBaHUN K YPOBHIO MOJATOTOBKU 00YYarOIINXCSI

Ne CpeacrBa 00y4enus, Tpebosanus OcHOBHBIE BU/IbI Jdomamnee
Hara Tema ypoka Kk 0azoBoMy
yYpoKa JAE€MOHCTPAlMHU pesareabHocTH (YY) 3alaHue
YPOBHIO NOATOTOBKU
BHYTPEHHSASA DHEPI'USA (9 yacoB)
1 1 Beoownwiii uncmpyxkmasic no JemoncTpanust TepMomMeTpa, | 3HATH/IOHUMATDH cmbica | HaGmronats, onmuceiBath 11 | § 1
mexHuKke 6e30nacHocmu 8 MYyJIBTUMEIUHHOE TIOHSITUI: TEIJIOBOE | OOBSACHATH (PU3UUCCKHE
Kabuneme Quszuxu. COIIPOBOXKCHHUE. paBHOBECHE, terioBoe | siBienus C nmozunuid MKT.
Temnepatypa u TemoBoe NIBIKEHHE, TeMITepaTypa
JIBIDKCHHE.
2 2 BayTpennss sHeprus Tena. MynbTumMe nuiiHOe 3HaTH/MIOHUMATH cmbica | HaOmronath u3MeHeHUE §2,3
Crioco0bl U3MEHEHHS COIPOBOXJICHUE, MOHSTHUM: «BHYTPEHHSSl | BHYTPCHHEW SHEPTUU Tella
BHYTpPEHHEH SHEPTHH TeNa JIEMOHCTPALINS U3MEHEHHS SHeprus u padbora» IIpH TeIUIoNepeaade u
BHYTPEHHEH SHEPTHH TeJia paboTe BHEMTHUX CHII
MIPY HArPEBaHUU U 33 CUET
TpEeHHS
3 3 Buasl Tenonepenayu: JeMoHcTpanus 3HATH/MOHUMATH cmbica | OO0bsicHeHne ¢usnveckux | § 4,5, 6
TEIJIONPOBOJHOCTD, KOHBEKIUS | TEIIONPOBOJIHOCTH MOHATUMN: TEIUIONPOBOAHOCTD, | SBJICHUH  Ha  OCHOBE
W U3JIyYEHHUE CTalIbHOU 51 MEJIHOW | KOHBEKIIHUS U U3JTyUYCHHUE. MPEJCTaBICHUI 0
MPOBOJIOKH,  JIEMOHCTpalus | YMeTh CPaBHHBATH | TETUIOMPOBOHOCTH,
KOHBEKIIMM B KHUJIKOCTH U | TCILIONPOBOIHOCTH U3TYy4YCHUH, KOHBEKIIUU
U3Jy4eHHsT C  IOMOIIBIO | Pa3IUYHbIX BEIIIECTB,
TETUIONPUEMHHUKA pasnuyaTh BH/IBI
TeIIonepeadn
4 | 4 OcoOeHHOCTH pa3IMIHBIX COOpHUKM TI03HABATENIbHBIX | YMETh OMNpeaeisaTh, KakuMu | OObsacHeHNe noBT. § 4,5, 6
CII0COGOB TETLIoNepeIayHm. W pa3BUBAIONINX 3aJaHUl, | crlocobamMu MIPOUCXOANT | /TIPEIUIOKEHHUE CIIOCOOOB
IIpUMepBI TemIoTepeiat B MYJBTUMEIUHHOE Terionepeadya B Pa3iMyHbIX | 3aIUTHI oT
IPEPOZE ¥ TEXHHKe COTIPOBOXKICHHE CIyJasx. MEPEOXJIaKICHHSI u
neperpeBaHusl B MPUPOJEC
U TEXHUKE.
5 5 KomnyecTBO TENIOTEL. MynbsTuMeauitHOE 3HaTL/IOHUMATH CMEBICT | YMeHue PUBOUTH | § 7, 8
VY aenpHast TETIIOEMKOCTb. COTIPOBOX/ICHUE MOHATHH: KOJIMYECTBO | (pacro3HaBaTh) HpPHUMEPHI
Pacuer konmnuecTBa TEIUIOTHI TEIUIOTHI, yAeTbHAS | MPAKTHIECKOTO
TEIIOEMKOCTh BEIIECTBA. HCTIONIb30BaHUS
YmMmern BBIYMC/IATH | QU3MUECKUX 3HAHHA O
KOJMYECTBO  TEIJIOTBI W




YAETHHYIO
BEIIECTBA

TCIIJIIOEMKOCTD

TCIIJIOBBIX SABJICHUAX.

JlaGopaTopHnasi paGora Nel JlaboparopHoe 3HaTh / IOHUMATDH KouncrpyupoBanue moBT.§ 7, 8
«QKcrepuMeHTaIbHAS 00opyJoBaHKe: KaTOpuMeTp, | (GU3UUECKUI CMBICHT NOHSATHI: | SKCIIEpUMEHTATBHON
IIPOBEPKa ypaBHEHUS M3MEPUTENbHBIN IUIUHAD, KOJINYECTBO TEILIOTHI, YCTaHOBKH, BBIOOD
terutoBoro Oananca» Th XOJIOIHAS U TopsiYas BOJa, yIeNbHas TeIIOEMKOCTb. NOPsIIKa TPOBECHNUS
TEPMOMET] YMmers hopMynHpoOBaTh HEMN | ONBITa B COOTBETCTBHU C
[IPOBEEHHS OMbITA U AENATh | MPEUIOKEHHOM
BBIBOJIbI HA OCHOBAHHUHU TUIIOTE30i. YMeHue
MOJYYEHHBIX UCIIOJIb30BaTh
SKCIIEPUMEHTAITBHBIX (hnznueckue mpudOpPEI 1
JaHHBIX. HU3MEpUTENIbHBIE
MHCTPYMEHTHI I
MMPAMBIX 1 KOCBCHHBIX
M3MepeHui (pr3uIecKnx
BEIUYHH (TeMIIepaTypa,
00bEM KHIKOCTH).
JlaGopaTopHas paGora Ne2 JlaGopatopHoe 3HaThH / NOHUMATH KoncTtpynpoBanue noBt.§ 7, 8
«Onpeznenenre yaeabHOH 00opyJoBaHME: KaJTOpUMETp, | (PU3UUECKUIl CMBICI NOHATHH: | SKCHEPUMEHTAIBLHON

TEIIOEMKOCTH TBEPOTO TEIIa
Tb

WU3MEPUTEIILHBIN LHJIUHAD,
XOJIO/IHAsI U ropsiyasi BOJA,
METAJIIINYECKOE TEJI0, BECHI,
TEPMOMETP

KOJIMYECTBO TETUIOTHI,
y/AeIbHas TeII0eMKOCTb.
Ymerts hopMyIMpoBaTh LENU
MIPOBEJICHHS OTBITA U JENaTh
BBIBOJII HA OCHOBaHHUHU
MOJTYYEHHBIX
9KCIEPUMEHTAIIbHBIX
JTAHHBIX.

YCTaHOBKH, BHIOOD
HOPSIJIKa TIPOBEJICHNUS
OTIbITA B COOTBETCTBUH C
MPEJJI0KEHHOU
TUIIOTE301. YMeHue
UCIIO0JIb30BaTh
(hmznueckue mpudbOpPEI 1
U3MEpUTEIIbHEIC
UHCTPYMEHTBI JIJIs
OPSMBIX U KOCBEHHBIX
M3MEpeHnH (PU3NIECKIX
BEITMYHH (TeMITepaTypa,
00BbeM KHIKOCTH, Macca
TeJa, yAeIbHas
TETJIOEMKOCT ).




8 Pewenue 3amay Ha pacuer COOpHUKM TIO3HABaTENbHBIX | YMeETh BBEIUHUCIIATE | Pemienue 3anay moBT.§ 7, 8
KOJINYECTBA TCIJIOTHI IIPHU M pa3BUBAKOIIUX 3aJlaHul 110 KOJIUYECTBO TEIIOThI U | Pa3IMYHOIO TUIIA U
HarpeBaHUU U OXJIAKICHUU TeMe, CTIPABOYHAS | ynefpHYI0 — TEMIOEMKOCTH | YPOBHA CIIOXKHOCTH.
jmTepatypa BEIIECTBA
9 KonTpoashas padora Nel o | KonrponsHO-u3MepuTensHele | YMeTb npuMenaTs | Pemenue 3agau noBT. § 1-8
TeMe «BHyTpeHHss SJHEPTUS» MaTepuabl o TeMe | TIONly4eHHbIE  3HAHUS  TPH | Pa3IAYHOTO THIA U
«BHYTpeHHSS SHEPTUSD pelieHur 3a7ad [0 TeMe | YPOBHS CIIOKHOCTH.
«BHYTpEHHSS SJHEPTUSI»
N3MEHEHUS ATPETATHOT'O COCTOAHUSA BEHIECTBA (7 yacoB)
10 ArperarHele cocTosiHMA | JleMOHCcTpanus CrerieHus 3HaTh / NMOHMMATB CMBICH | YMeThb npuMeHsTh | § 9
BEIIECTBA CBUHIIOBBIX IWJIHMH]IPOB MTOHSATHUS «BEILIECTBOY», | MOMYYECHHbIE 3HAHUS TpU
Mepexo/l BEeIIeCTBa U3 OJJHOTO | PELICHUH 3a/1a4
arperaTHOr0  COCTOSIHUSL B
Jpyroe
11 [ImaBnenne w otBepaeBaHue | [[eMoHCTpanus IiaBieHUS ¥ | 3HATH / MOHUMATh O0pscuenue usuueckux | § 10, 11
KPUCTAILTHYECKUX TeN. | KpUcTaJuTH3auy napaduHa CMBICJT TIOHATHM: BEIIECTBO, | ABICHUA  HA  OCHOBE
VY aenbHas TemioTa MiIaBJIeHUsI. IJIaBJICHUE, KPUCTAIIU3ALUA, | IPEACTaBICHUMA 0
yAenbHas TEIUIOTa | CTPOEHUH BEIECTBA
TUTaBIICHUSI.
YMmerb OTIMCHIBATh "
OOBSICHATH TIEPEXO0]T BEIIECTBA
U3  OAHOTO  arperaTtHoro
COCTOSIHUSL B IPYTO€.
12 Ucnapenue wu xonpaeHcauud. | [leMoHCTpauus  ucnapeHus | 3HATh / IOHAMATh OO0ObscHenne Qusudeckux | § 12
Hacrimenssiit nap Pa3IMYHBIX KUIAKOCTEH, | PU3NIECKUN CMBICI TTIOHATHH: | SIBICHHH  HAa  OCHOBE
MYyJIBTUMEIUNHOE WCIapeHue, KOHICHCAIHS. MpeACTaBICHUM 0

COIPOBOXIACHUC

YMeTh OIUCHIBAaTh B

CTPOCHUU BCIICCTBA




00BACHATH (PU3UUECKHE
SIBJICHUS: UCTIApEHHE,

KOHJICHCAITHSI.
13 Kunenmwe. VYnpenvhas Tterora | JJeMoHCcTpanus KHAIIeHUsa | 3HATH / MIOHUMATH OO0pscuenue usnueckux | § 13, 14
mapooOpa3oBaHusl. BO/IbI (bM3UYecKuil CMBICT MIOHATHN: | ABICHUH  Ha  OCHOBE
napooOpa3oBaHue, KHTICHHE. | MIPEeICTaBICHAN 0
YMeTh OIUCHIBATH U CTPOCHHH BEIIECTBA
OOBSICHATH PU3NIECKOE
SIBIICHUE: KUTICHHE.
14 Pemenue 3amay Ha pacuer COOpHUKY T03HABATEIILHBIX | YMETh BRIUKCIIATE | Pelienue 3agau mosT. § 8-14
KOJIMYECTBA TEIIOTHI IPH W Pa3BHUBAIOIIUX 33JaHHUN MO | KOJIMYECTBO TEIUIOTHI IPHU | Pa3IMYHOIO THIIA U
W3MEHEHHHU arperaTHoro TeMe, CIIPaBOYHAS | PA3IMYHBIX IIPOIIECCaX YPOBHS CIIO’KHOCTH.
COCTOSIHMS BEIIECTBA fTepaTypa
15 BraxsaocTb Bo3ayxa. | JlaboparopHoe 3HaThH / NOHUMATH KoncTpynpoBanue §15
JlaGopaTtopHasi paGora Ne3 | oOopynoBaHUe: CTEKISTHHBIN | (PU3NYECKUI CMBICH MOHSATHHA: | SKCIIEPUMEHTATBEHON
«BnaxHocTs Bo3ayxa». Th CTaKaH, BOjia, TEPMOMETD, BJIQXKHOCTh BO3/[yXa, TOUKa YCTaHOBKH, BBIOOP
canderka POCHI. MOPSIKA TIPOBEICHUS
YmeTh hopMyIUPOBATH LIEJH | OIBITA B COOTBETCTBUHU C
MPOBEJICHMS OTIbITA U JEJaTh | MPEII0XKCHHON
BEIBOJII HA OCHOBaHHUU TUTIOTE30i. YMeHue
MOJTyYeHHBIX WCIIOJb30BaTh
9KCIEPUMEHTAIBHBIX (uznveckre npuoOOpsI U
JTAHHBIX. WU3MEpUTEIbHBIC
WHCTPYMEHTHI TSI
MPSIMBIX U KOCBEHHBIX
M3MEpeHNH (PU3NIECKIX
BEJIMYWH (TEMIIEPATypPHI,
BIQXKHOCTH BO3/yXa).
16 O6o0maronuii ypox mo Teme COopHUKM TIO3HABaTEIBHBIX | YMeETh BBIYUCIIATH | Pemenue 3amaq moBT. § 8-15
«M3MeHeHue arperaTHoro 1 pa3BHUBAIOIINX 3aJaHUU 10 | KOJIMYECTBO TEIUIOTHI MPH | Pa3IMYHOIO THUIIA U
COCTOSIHHS BEIIIECTBA» TeMe, CIIPaBOYHAS | PA3IMYHBIX MTPOIIECCAX YPOBHS CIIO)KHOCTH.
JUTepaTypa
TEIIJIOBBIE JIBUI'ATEJIM (4 uaca)
17 Oueprus TorumBa. llpwHIHNG! | MyTbTHMETHHHOE 3HaTh / NOHUMATH CMBICIT OO0BsIcCHEHHE TIPUHITATIA § 16
pabOoTHI TETTOBBIX IBUTATENCH. | COMPOBOXKACHHE (hM3UYECKUX BEITHYINH: paboThI TETLIOBBIX

YACIbHAaA TCIUIOTA CrOpaHud
TOIUIMBA,; MPUHIIAIL pa6OTBI
TCIIJIOBBIX Z[BHFaTeHeﬁ.

JIBATATEIICH




YMeTh onuchiBaTh U
OOBSICHATH PU3NIECKOE
SIBIICHUE: CTOPAHUE TOILTURA.

18 JBurarenu BHyTpeHHero | [leMoHcTpanus Mozenu | 3HATh / MOHUMATh CMBICT OO0mwscuenue ¢ onopoid Ha | § 17-19
cropanus. IlapoBas TypOuHa. | aBUraTens BHYTPEHHETO | (PM3NYECKUX BEJIUYUH: CXEMBI U PUCYHKH
PeaktuBHBII JIBUraTelb. | CTOpaHHs, MYJbTUMEIUHOE | KO3 (UIMEHT MOJIE3HOr0 MPUHLIMIIA IEHCTBUS
XonoAuIbHBIE MAIIUHBL. COTIPOBOXK/ICHUE JIEHCTBUSL. TEIUIOBBIX MallluH
YMeTb 00BSICHATH IPUHLIUIL
JEHCTBUS YEThIPEXTAKTHOTO
JIBUTATENs] BHYTPEHHET O
CrOpaHusl
19 O6o0maronuii ypok mo temam | COOpPHUKM TO3HABATEIBHBIX M| YMeETh npuMeHsTh | Pemienue 3anay § 20, moBT.
«3menenune arperaTHoro |pa3BUBAIOIIMX 3aJ@HU 10| MOJy4YeHHBbIE  3HAHUS  TPU | PA3IUYHOIO THIMA U § 16-19
COCTOSIHUSA BEIIECTBay», |TeMe, CIIpaBOYHas TUTepaTypa | pelieHuH 3a1ad YPOBHS CIIOKHOCTH.
«TennoBble IBUraTEIN»
20 Kourpoabnas padora Ne2 no | KoHTponabHO-U3MEpUTENBHBIE | YMETh npuMeHsTh | Pemienue 3anay moBT. § 8-15
TeMe «/I3MeHeHne arperatHoro | MaTepuasbl 1o T€Me | TIOJly4eHHbIE ~ 3HaHUS  TpU | PA3IMYHOIO THIMA U
COCTOSIHUSA BemlecTBa. | «MI3MeHeHHe  arperatHoro | peleHud 3aJad [0 TeME | YPOBHS CIIOKHOCTH.
TennoBble ABUTaTEIN» COCTOSIHUS BemecTBa. | «3menenue arperaTHoro
TenoBble ABUTATENN COCTOSTHUS BEIIIECTBA.
TennoBwle ABUTATEIIN.
SJEKTPUYECKHUE SABJIEHUS (22 yaca)
21 DneKkTpu3anms tei.| [leMoHcTpanus 3aeKkTpu3alvy | 3HATH/IOHUMATH PacnioznaBatb §21
OnexTpuyecKuil 3apsa. CTCKJIIHHOM ©  300HUTOBOH | (PM3MUYECKUI CMBICT MOHATHH: | (PU3UUECKHUE SBICHUS U
naJyoyeK 3JIEKTPU3ALHS, OOBSICHATH HA OCHOBE
3JIEKTPUUECKUHN 3apsil. HMMEIOILIMXCS 3HAHUN
OCHOBHBIE CBOICTBA WIIH
YCIIOBUS POTEKAHUS
SIBJIEHUI
22 Onexrpockon. IlpoBomuukm u| JemoHcTparms YMmerb 00BscHATH Tiepexon | OObscHEHHE § 22,23
JTUDIIEKTPUKH. JlenmuMocCTb| 35IeKTpocKona M JEIMMOCTH | 3apsJa OT OJHOro Tela K | HaOJroJaeMbIX SIBICHUM
JJIEKTPUIECKOT O 3apsia.| AIEKTPUUECKOTOo 3apaaa JIpyromy.
ONEeKTPOH.
23 Crtpoerue aTOMOB. Honsl.| MynsTuUMeaHITHOE Ymerb ITonnmanue cMbIca § 24,25
[Ipupona snekrpuzanuu. 3akoH| CONPOBOXKACHHE OOBSICHATH SIBIICHUE | 3aKOHA COXPaHEHUs
COXpaHeHus 3apsja. IEKTPU3ALUH TEIL. 3apsiia
24 DneKTpuyecKoe none.| MynbTumeaniinoe 3HATBH/MIOHUMATH OO0pbsicHeHne § 26, 27
OnekTpuyeckue  SABIEHHA  B| CONPOBOXKICHUE [Tpruunns JeHcTBUS | HAONIOAAaEeMBbIX SIBJICHUI

IpUpoaAC U TCXHUKE.

QJICKTPUYCCKOTI'O IOJId Ha TCJ1a
nu3 IIPOBO/THUKOB )4




JUDJICKTPUKOB.

25 Pemenne  kadectBeHHBIX — u| COOPHUKH TTO3HABATEILHBIX M| YMeETh 00BsAcHATH | PaboTa ¢ TekcTOM moBT. § 21-27
SKCHEPUMEHTANBHBIX 33Ja4 MO|pa3BUBAIOIINX 3aJaHud  T0| PU3UUECKHUE SBJICHUS, | yueOHUKa,
TeMe «DIEeKTPU3aUs TeI» TeMe, CIIpaBOYHAs JINTepaTypa | MpOUCXOMASIIIE B | cUcTeMaru3anus u
AIEKTPUICCKOM ITOJIC 000011IeHIE CBEICHUH 00
JNEKTPHU3ALUH U
ANEKTPUYECKOM TIO0JIE,
(hopMupoBaHue yMeHUI
JIeNIaTh BBIBOABI
26 Onextpuyeckuil Tok. Mcrounuku| JleMOHCTpaIus pa3auuHbIX 3uaTb/monumath ¢pusnueckuii | OObsACHAT Ha ocHoBe | § 28, 29
ANIEKTPUIECKOTO TOKA.| UCTOYHUKOB DJIEKTPUIECKOTO | CMBICI HOHATHS | IMEIOLIHXCS 3HAHWUH
l'anpBannveckue 3JIEMEHTBI.| TOKa, MyJIbTUMEAUNHOE «QIEKTPUYECKUI TOK» YCIIOBUSL BO3HUKHOBEHHS
AKKYMYJSTODBI. COIIPOBOK/ICHUE ANEKTPHYECKOTO TOKA
27 DNEeKTPUIECKUN TOK B| JleMoHCTpalus TemioBoro, 3HaTb/mMoHNMATh, yTo MHOTHE | OOBsSCHEHHE § 30,31
pasnuuHbIX cpenax. IIpuMepbl| XMMHUYECKOTO U MAarHUTHOTO | BEIIECTBA MOTYT IPOBOIUTH | HAOIIOAAEMBIX SBICHUIN
JEHCTBUSA ANEKTPUUECKOrO TOKA. | JEHCTBUN ANEKTPUUECKOIO AIIEKTPUIECKUN TOK
TOKa, MyJIbTUMEIUHHOE
COIIPOBOK/ICHUE
28 OnexTprudeckas uens.| JleMoHcTpanua amnepMerpa | 3HATH/IIOHMMATH cmbicn | Hayuntses nabmromate m | § 32, 33
Hanpasnenne snekTpuveckoro| u cOOpKM 3JIEKTPHUUECKHX (U3MYECKOl BEIMYMHBI «CUJIA | ONUCBIBATh  (DU3UUECKHUE
Toka. Cria Toka. HETH. TOKA. SBJICHUS, CBS3aHHBIE C
YMmerb cobupath | MPOXOXKICHUEM TOKa IO
ANEKTPUUYECKYIO Lemnb, | NpoBOAHUKY. Hayuutbes
OTIPEIENISITh HarpapJieHHE | MPABHIBHO  COCTaBIATH
ANEKTPUYECKOTO TOKA. CXEMBI BKJTIOUEHHSI
U3MEPUTEIBHOTO Mpubopa
B OKCIEPUMEHTAIBHYIO
YCTaHOBKY.
29 JlaGopaTtopHasi paGora Ned| JlaGoparopHoe 3HaThH / MOHUMATH Konucrpyunposanue moBT. § 32, 33
«COopKa 3JIeKTpUUYECKON LenH 1| 000pyAoBaHHE: HICTOUHHUK (u3NUeCcKuii CMBICI NOHSATHIA: | SKCIIEPUMEHTAIBLHON

H3MEPEHHE  CHJIbl  TOKAa B
pa3InyHbIX €€ yyacTkax». Th

MMATaHUS, aMIIEPMETP,
HM3KOBOJIbTHAS JIaMIIa Ha
IIOJICTaBKe, KJIIOY,
COCTMHUTENBHEIE TIPOBO/IA.

3JIEKTPUUECKUN TOK, CHUJIa
TOKa.

YMeTb U3MEpPSITh CUITYy TOKa
aMITepPMETPOM,
(hopMyIUpOBaTh HETH
MIPOBEICHMUSI OTbITA U JENaTh
BBIBOJIbI HA OCHOBAHHUHU
MOJTYYEHHBIX
AKCTIEPUMEHTAIBHBIX
JTaHHBIX.

YCTaHOBKH, BBIOOP
MOPSIIKA TIPOBEICHUS
OTIBITa B COOTBETCTBHUHU C
MPEJJI0KEHHOU
TUNoTe3o. YMeHue
HCIIONIb30BaTh
(huznueckue mpudopEI U
HU3MEpHUTEIbHBIC
WHCTPYMEHTHI TSI
MPSIMBIX U KOCBEHHBIX
U3MEepPEeHUH (PU3UICCKUX




BEITMIMH (CHJIBI TOKA).

30| 10 Onextpudeckoe  Hampspkenwue.| JlabopaTopHoe 3HaTh / NOHUMATH KouctpynpoBanue § 34
Jlabopatopnass paGora Ne5| o0opynoBaHue: HCTOUHUK (U3NUECKUil CMBICHT NOHSATHI: | SKCIIEPUMEHTATBLHON
«M3Mepenne HampsyKeHHA Ha| MUTaHMA, BOJBTMETP, EKTPUUECKUN TOK, CUIIa YCTaHOBKH, BBIOOD
Pa3NUYHbIX ydacTKax| HU3KOBOJIbTHAs JIaMIIa Ha TOKa, HalpspKeHHE. MOPSAKA MIPOBEICHUS
anexkTpudeckoi nenu». Th MOJICTaBKE, PE3UCTOPHI, YMeTh U3MepATh HAIIPSHKEHUE | OMBITA B COOTBETCTBUU C
KJIIOY, COEIMHUTENbHBIE BOJITMETPOM, MpeI0KEHHON
MPOBO/IA. (hopMyTUpOBaTH IETH TUIoTe30M. YMeHue
IIPOBEEHHSI ONbITA U AEIaTh | UCHOJIb30BATh
BBIBOJIbI HA OCHOBaHWUHU ¢uznveckue npuoOOpsI U
MOJYYEHHBIX HU3MEpUTENIbHBIE
9KCIEPUMEHTAIIbHBIX WHCTPYMEHTHI IS
JIAaHHBIX. OPSIMBIX U KOCBEHHBIX
n3MepeHi (PU3NIECKUX
BEJIMYWH (HAMPSDKEHUS).
31|11 ONEKTpHYECKOE CONPOTUBIEHME.| JIeMOHCTpalysl 3aBUCUMOCTH | 3HATH / MOHUMATDH YMetsb hopMynupoBaThb § 35, 36
3akon OMa. CHJIBI TOKa OT HaNpPsHKCHUS U | GUIUUECKUI CMBICH | BBIBOJI O 3aBUCHUMOCTH
COIIPOTHUBJICHUS IPOBOAHUKA | BEJIMYUHBI «COMPOTUBIICHUEY, | (PU3NUECKUX BEIUIMH
3akoHa Oma a1 ydacTka
LETH.
YMere pPUMEHATH  3aKOH
Owma Juis yJacTka LIeTu.
32 | 12 JlaGopaTtopHasi paGora Ne6| JlaGoparopHoe 3HaThL / HOHUMATB KoncTtpynpoBanue oBT. § 35,
«M3mepenue COIIPOTHBIICHHsI| 000PYAOBaHHE: UCTOUHUK (U3NYECKUil CMBICH IOHSATHIA: | SKCIIEPUMEHTATEHON 36
Opy TOMOIIM aMIepMeTpa M| MUTaHUs, BOIBTMETD, 3JIEKTPUIECKUH TOK, CHIIa YCTaHOBKH, BBIOOD
BossT™METpa». Th aMIepMeTp, PE3UCTOP- TOKa, HalpsDKEHHE, HOPsIIKa IPOBEICHHUS
CIIUpaJb, peOCTaT, KII0Y, JNEKTPUIECKOE OTIBITa B COOTBETCTBHH C
COEIMHUTEIBHBIE TIPOBO/IA. COTIPOTHBIICHHE. MIPEI0KEHHON
YMeTh GOpMYIHPOBATh IENH | THIOTE30i. YMEHHE
MIPOBEICHUS OTIBITA U JAENaTh | WCIOJIB30BaTh
BBIBOJIBI HA OCHOBaHHUH (uznveckre npuOOpsI U
MOJTYYEHHBIX U3MEpUTEIIbHbIE
9KCIEPUMEHTAIBHBIX MHCTPYMEHTBI JJIs
JIAaHHBIX. NPSIMBIX U KOCBEHHBIX
M3MEpeHNH (PU3NIECKIX
BEJINYMH (CHUIIBI TOKA,
HalpsDKEHUs,
COTIPOTHUBJICHUS).
33| 13 Pacuer COTIPOTUBJIEHUA| JIeMOHCTpalsl 3aBUCHMOCTH | 3HATH / HOHMMATH YMeTb popMynupoBarthb § 37
MIPOBOAHMKA CONPOTHBIICHUSI TPOBOJHMKA | (PU3UUECKUI CMBICT TOHSATHS | BHIBOA O 3aBHCUMOCTH

OT BHJA TPOBOJHUKA M €ro

«COITPOTHUBJICHUC

(hU3MYECKUX BEJIHYHMH.




JUTHHBI MIPOBOTHUKAY. Pemenne 3amau
Ymers OOBSCHATH | pa3MTUIHOTO THIIA U
3aBUCUMOCTb  COIPOTHBIICHUS | YPOBHSI CIIOKHOCTH.
OT BHWJAa TPOBOJHHKA M €ro
TEOMETPHYECKHX Pa3MepOB.
34| 14 JlaGopaTopnasi padGora Ne7 JlaboparopHoe 3HaTh / IOHUMATH KonctpyupoBanue noBT. § 37
«PerynupoBaHue CHIbl  TOKa| 000pYyIOBaHHE: UCTOYHUK (U3UYECKUIT CMBICIT TIOHATUI: | SKCIIEPUMEHTAILHOM
peoctatom». Th MUTAHUS, aMIIEPMETP, 3JIEKTPUUECKUN TOK, CHUJIa YCTaHOBKH, BBIOOP
MOJI3YHKOBBIN pPeocTar, TOKa, HaNpsDKEHUeE, MTOPSAIKA TIPOBEICHUS
KIIIOY, COCIMHUTEIbHBIC AIEKTPUUECKOE OMBITa B COOTBETCTBUH C
MPOBO/IA. COTIPOTHBIICHHE. MIpeII0KEHHON
YmeTs hopMynupoBaTh menu | runore3oil. Hayuurbes
IMPOBCACHUSA OIIbITaA U ACJIATh BKJIIOYAaTh B LICIIb p€OCTAT
BbIBOJIbI HA OCHOBAaHHUH " C €ro MoMoubro
MOTy4YeHHBIX PETyINpOBaThH CHITy TOKa
SKCIICPUMCHTAJIbHBIX B IICIIN.
JAHHBIX.
35| 15 Pemenne 3amau Ha npumeHenne| COOpPHUKM TTO3HABATENLHBIX | YMeETh npuMeHsTh | Pemienue 3anay MoBT. § 28-
3akoHa OMa JUIsl y9acTKa IIel | ¥ Pa3BUBAIONINX 33JaHUN 110 | TIONyYeHHbIE  3HAHWA  TIPU | Pa3lIMYHOTO THIIA U 36
TeMe, CIIPaBOYHAsA | pEIIeHHH 3a7a4 Ha 3akoH OMa | ypOBHS CIIOKHOCTH.
JUTEepaTypa JUISL y4acTKa [eTH
36 | 16 ITocnenosaTensHOE u| JleMOHCTpanus cxem 3HaTh/moHuMaTh ocHOBHEIE | [lomyunTs npeacraBnenue | § 38
napayuieTbHOe COEMHEHHE| AIIEKTPUIECKUX IIeTIeH C BUTIBI COCIIMHEHHSI | O 3aBUCUMOCTH CHIIBI TOKA
IIPOBOTHHUKOB. IIOCJICAOBATCIIbHBIM, ITPOBOJTHHUKOB. 1 HAIIPSOKCHUA HAa Y4aCTKE
napauieIbHBIM U Ymers MIPaBUIILHO | IIETH OT CTIoco0a
CMEINIaHHBIM COeTUHEHHEM COCTaBIISITh CXEMBI | COeTMHEHUS
MIPOBOTHUKOB JNEKTPUYECKUX  Iemed € | COCTaBISIONINX ero
IIOCJICAOBATCIIbHBIM, ITPOBOJHHKOB.
napauieIbHbIM "
CMCEUIaHHbIM COCANHCHUEM
ITPOBOJTHHUKOB.
37 | 17 Pemenne 3agau Ha pacyer| COOpHUKY NTO3HABATEIBHBIX | 3HATH/MOHUMATH OCHOBHBIC | PemieHue 3amau § 39
CONPOTHUBJICHUS AIEKTPUUECKUX| U PA3BUBAIOIINX 33JaHUN N0 | BUABI COCIMHEHHUSI | pa3IMYHOrO THUIA U
HeHeﬁ IIpu MMOCJICA0OBATCIIBHOM H| TEMEC, CIIpaBOYHAas ITPOBOJIHHUKOB. YPOBHA CIIOKHOCTH.
napajuieIbHOM COETMHEHNH | JTUTEPaTypa, YMeTh pacCUMTHIBATH OOIIIEe
MIPOBOJTHHUKOB MYyJIBTUMEIUNHOE CONPOTHUBJICHUE
COIIPOBOXKICHUE JNEKTPUUECKUX  Lemed ¢
MOCIIETOBATENEHBIM,
napauieIbHBIM "
CMEIIAHHBIM  COEIUHEHUEM

ITPOBOJTHHUKOB.




38 | 18 PaGota u MomHOCTH JeMoHCTpanys TernaoBoro 3HaTh/IOHUMATDH YMeTs GopMyIHpOBaTh § 40, 41, 42
3NEKTPUIECKOT0 TOKA. 3aKOH JEHCTBUSA DIEKTPHIECKOTO (M3UYECKUil CMBICH TIOHSTHHA | BBIBOJ O 3aBHCHMOCTH
Jlxoyns-Jlenma. TOKa, MyJIbTUMEIUIHOE «paboTa U MOLTHOCTH TOKa» M | (PU3NIECKUX BEIHHHH,
L — COIPOBOXKICHUE 3akoHa J[xoynsa-JleHua. 00BSICHEHHE C OTIOPO Ha
YMerb TpPUMEHATH  3aKOH | CXEMBI U PUCYHKH
HarpeBaTeNIbHbIC MPUOOPHI Jxoyns-Jlentia. JEHCTBUS ANEKTPUIECKUX
HarpeBaTeNbHBIX
TIPHOOPOB
39 | 19 JlaGoparopnas paGora Ne8| JlaGoparoproe 3HaTh / MIOHUMATH KoucrpynpoBanue noer. § 40, 41
«Uzmepenue paboThI u| 000pyIOBaHUE: HCTOYHUK (U3NYECKUil CMBICT TOHSATHIA: | SKCIIEPUMEHTATBLHON
MOIIHOCTH ANEKTPUIECKOTO| TTUTAHUS, HU3KOBOJIbTHAS ANEKTPUIECKHIA TOK, paboTa U | YCTaHOBKHU, BBIOOP
Toka». Th JlamMIa Ha TIOJICTaBKe, MOIIHOCTB AJIEKTPUIECKOTO TTOPSIKA TIPOBEICHUS
BOJITMET, aMIIEPMETP, TOKA. OTIbITa B COOTBETCTBUH C
KITI0Y, COeITMHUTEIbHBIC Ymerts hopMyIHpOBaTh LENN | MPENI0KEHHON
MPOBO/Ia, CEKYHIOMED. MPOBEJICHUSI OTIBITA U AENaTh | THIOTE30i. YMeHHe
BBIBOJIBI HA OCHOBAaHHUH UCIIOJIb30BaTh
MOJTyYEHHBIX ¢uznveckre npuOOPsI U
SKCIIEPUMEHTAITBHBIX A3MEpUTENHHBIC
JTAHHBIX. WHCTPYMEHTHI JISI
MPSIMBIX U KOCBEHHBIX
M3MepeHnH (PU3MIECKUX
BEJIMYWH (CHJIBI TOKA,
HaTPSHKEHYS,
COTIPOTHUBJICHHUS).
40 | 20 [HoBTOpHUTENHHO-0000MIaromuii | COOPHUKM TTO3HABATENLHBIX | YMeETh npuMeHsTh | Pemienue 3anay moBT. § 21- 42
YPOK TI0 TeMe «DJIEeKTpUYEeCKHe| W Pa3BHBAIOIINX 33aJaHUM 1O | MONYyYeHHblE  3HAHUS  TPH | Pa3IMYHOTO THIA U
SIBIICHUSD) TeMe, CIpaBOYHAs | pEIICHHMH 3a/lad 10 TEeME | YPOBHS CIOXHOCTH.
JUTEepaTypa «DJEKTPUUECKHUE SBICHUS
41 | 21 KonTpoabnasa padora Ne3 mo| KoHTponbHO-U3MEpHTENBHBIE | YMeTh npuMeHATh | Pemenue 3agau noBT. § 21-42
TeMe «DNEKTPUIECKUE SIBICHHUS» | MAaTEPHAIIBI no TeMe | MONydeHHbIE  3HAHWS  IPU | PA3IMYHOTO TUMA U
«INEKTPUUECKHUE SBICHUS pellleHHH  3a7a4 [0 TeMe | YPOBHsI CIIOXKHOCTH.
«DIJIEKTPUYECKHE SIBICHHSD)
42 | 22 CeMmunap o TeMe| MynbTUMeENiTHOE YMeTb IpUMEHATH OO0mwscHeHne
«DJNEeKTPUUECTBO  —  OCHOBA| CONPOBOXKIIEHUE MOJTyYEeHHBIC 3HAHUS 110 TeME | HAOIIOaeMbIX  SIBIICHHH,
COBPEMEHHOH IMBUITA3AITUI) «NEKTPUUECKHUE SBICHUS BBINIOJTHEHUE TBOPYECKUX
3aJTaHuI
MAT'HUTHOE IOJIE (5 yacoB)
43 ‘ 1 ‘ MarnutHOE none‘ JeMoHCTpanys MarHuTHOTo ‘ 3HaTh / NOHUMATH OO0pbsicHeHne § 43,44




PSAMOJIMHEUHOTO TOKA.| IOJISI MPOBOJHUKA C TOKOM, CBOIMCTBA MAarHUTHBIX TOJEH | HAOIIOaeMbIX SIBICHUN
MarsnuTHOe TmoONe KaTyIIKH C| MyJIbTUMEAUIHOE OPSIMOJIMHEWHOIO  TOKa U
TOKOM. COIMPOBOXJICHUE KaTYIIIKK C TOKOM.
44 JlaGopaTopHasi padora N9 JlaboparopHoe 3HaTh / IOHUMATH KouncrpyupoBanue noBT. § 44
«Cbopka  dIEKTpOMarHnra H| 00OpyIOBaHHE: NCTOYHHK CMBICTI TIOHSITHI: MArHATHOE | DKCIIEPUMEHTAIBHOM
WCIIBITAHUE €ro JAcicTBUs». Th | muTaHus, peocTar, Kk, ToJIe, 3JICKTPOMArHuT. YCTaHOBKH, BBIOOP
COCIIMHUTEIILHBIC TIPOBO/IA, YMeTh coOuparh MOPSIKA TPOBEACHUS
KOMTIIac, JeTaau UIsl COOPKH | 3JIEKTPOMArHUT. OTIBITa B COOTBETCTBHH C
AJIEKTPOMAarHHTA. MIpeII0KEHHON
TUTIOTE30M.
45 ITocTostHHBIE MarHuthbl. | JIeMOHCTpaIuss MarHUTHOTO 3HATH/IOHUMATH OO0bsiAcHeHHE § 45, 46
MaruauTtHoOe ToJie 3eMITH. TIOJISI IOCTOSITHHOTO MAarHUTa, | CYIIECTBOBAaHHWE MArHWUTHOTO | HaOJIOJaeMbIX SBICHHMA
MYJbTUMEIUHHOE moJist 3eMJIH.
COIMPOBOXICHUE
46 JeiictBue mMarHuTHOTO TOJNs Ha| JleMoHCTparmws nevicteus | 3HATh/MOHUMATL  feiicTBue | OObscHeHHe ¢ omopoit Ha | § 47
MTPOBOTHUK c TOKOM.| MarHUTHOTO TIOJIS Ha | cuibl Amrepa. CXEMBI B PUCYHKH
DNEKTPOABUTATEIIH. MIPOBOJIHUK C TOKOM YCTPOWCTBA U MPUHIIMIIA
JIeUCTBUA
AJIEKTPOIBUTATENEH
47 O6oOmatromuii  ypok 1o Teme| COOpHUKH MO3HABATENbHBIX U| YMeThb 00BsicHATH | PaboTa ¢ TekcToM ToBT. § 43-47
«MarHuTHOE IOJIC pa3BUBAIOIINX  3aJaHuii 10| QU3UYECKUE SIBJICHUS, | YUeOHUKA,
TeMe, CTIpaBOYHAs JTUTepaTypa | MPOUCXOAAININEe B MAarHUTHOM | CUCTEMAaTH3alus U
moJjie 000011IeHAE CBENCHUIT O
MarHuTHOM IIOJIE,
(hopMUpOBaHUE YMEHHI
JIENaTh BBIBOJIBI
OCHOBbI KHHEMATHKMH (9 yacoB)
48 Cucrema oTcuera.| MynbTuMenuitHoe 3HaThH/IOHUMATH HaGmonate u onviceiBath | § 48
[epememenwue. COIMPOBOXKICHUE (GU3NYECKUI CMBIC MOHATUN: | (PU3MUESCKHUE SIBIICHUS,
cucrema 0TCYEeTa, | CBS3aHHBIC C
nepeMenicHIe MEXaHUYECKUM
JIBUKCHHEM.
ITonyuuTs 1 pa3BUTh
MIPEJICTABJICHUS O
(hM3HUYECKUX TEPMHUHAX U
BEJIMYMHAX,
WCTIOTIB3YEeMBIX IS
OTHCaHUsI MEXaHUYECKOTO
JIBHKCHMSL.
49 Ilepemenienue u  onucanue| MynbTUMEAUIHOE 3HaTh/IOHUMATDH IlonyuyuTs 1 pa3BUTh § 49, 50




JBYDKEHUS. I'pacmueckoe| compoBOKACHHE buznueckuit CMBICJI | TIPEJCTABICHUSA O
IIpPEICTaBICHUE PaBHOMEPHOT'O IBUKEHHUSI. (u3nUecKuX BeJINYHHAX,
OPSIMOJUHEWHOTO PAaBHOMEPHOTO Ymetb OITUCBIBATh | MCHOJB3YEMBIX IS
JBYDKEHHUSL. NPSIMOJIMHEHHOE PABHOMEPHOE | OMMCAHMS MEXaHHMYECKOI'0
JBIKEHNE c MOMOILBIO | JABMKCHHMS.
rpaduKoB. Hayuutscs onuceiBath
(heHOMEH MEXaHMUYECKOTO
JBIDKEHHS Tella Kak
aHATUTUYECKHU, TaK U
rpau4ecKu.

50 JlaGopaTopHasi pa6ora Nel0| JlaGoparopHoe 3HATH/MIOHUMATDH KoncTpynpoBanue noBT. § 48-50
«U3yuenue PaBHOMEPHOTO| 00OpyAOBaHKE: CTEKIISIHHAS | pu3nyecKuit CMBICIT | 3KCIIEPUMEHTAIBHON
NPSIMOJIUHEWHOTO  JBIDKEHHS».| TpyOKa anmunHoi 20—25 cm PaBHOMEPHOTO IBUKEHUSL. YCTaHOBKH, BHIOOD
Tb U IUaMeTpoM 7—~8 MM, Ymers hopMyaupoBaTh LIENU | MOPSIKA MPOBEACHUS

3aKphITas ¢ 00EUX CTOPOH MIPOBEEHHS OMbITa U JAENaTh | ONBITa B COOTBETCTBUU C

npoOkamMu, Bojia, TMHEHKa, BBIBOABI  HAa  OCHOBAHWH | MPEJIOKEHHOM

moJiocka Oenoii Oymaru, MOJTyYSHHBIX TUIIOTE30i. YMeHue

METPOHOM, CKOTH. 9KCHEPUMEHTAIIBHBIX JaHHBIX | UCHOJIb30BATh
(hmznueckue mpudopsI 1
U3MEpUTEIIbHEIC
MHCTPYMEHTBI JJI5
OPSMBIX U KOCBEHHBIX
U3MepeHi (PU3NIECKUX
BEJINYHH (JUIMHA, BPEMS,
CKOPOCTB).

51 CkopocTe mpu HepaBHOMEpHOM| MynbTHMenuitHOE 3HATH/TIOHMMATH cmbich | [lomydnTs 1 pa3BuTh §51

JIBYDKEHHH. COIIPOBOK/ICHUE CKOPOCTH  HEpPaBHOMEPHOTO | MPEJICTABICHUS O
JIBYDKEHUS Pa3IMYHBIX BHJIAX
YMmers BBIJICIISITH | MEXaHUYECKOTO
CylIeCTBEHHBIE MIPU3HAKHK | JIBUOKEHUSI U CIIOCO0ax
Pa3INIHBIX BUJIOB | €TO OIUCAHUSI.
MEXaHMUYECKOTO JIBUKEHUS

52 YckopeHue U CKOpocTh HOpu| MynbTUMeAUiHOE 3HaThH/IOHUMATH PaccuutbiBaTh CKOPOCTH § 52

PaBHONIEPEMEHHOM JIBXKCHUHU. | COTPOBOXKICHUE ¢busnueckuit CMBICIT | TIPH PaBHOIIEPEMEHHOM
YCKOPEHHS. MPSAMOJUHEUHOM
YMmers BBIJCIIST | JBIDKEHHUH Telia.
CYLIECTBEHHbIE IPU3HAKU
pasIn4HbIX BUJIOB
MEXaHHUUYECKOTO IBUYKEHUS

53 [lepememenne npu| MyneTumeaniiHoe 3HATH/TIOHMMATDH PaccuursiBaTh § 53
pPaBHOIIEPEMEHHOM JIBHKEHUH. | CONPOBOXKACHUE,  rpaduku | pusnyeckuit CMBICJI | NIepEeMEIIECHUE IPU




HIPSAMOJIMHENHOT O PaBHOIIEPEMEHHOTO PaBHOIIEPEMEHHOM
PaBHOIIEPEMEHHOTO JBYDKEHUS, IEPEeMEIICHUS. MIPSIMOJINHEHHOM
JBYKEHUS Ymetb OIUCHIBATh | IBMYKEHUH TEJa.
MPSIMOJIMHEMHOE Ornpenenars MporIeHHbII
PaBHOIIEPEMEHHOE JBIDKCHHE | IIyTh U YCKOPEHHE
C MOMOIIBIO TPaHKOB. JBIDKEHHS Tela 1Mo
rpauKy 3aBUCIMOCTHU
CKOpOCTH
PaBHOYCKOPEHHOTO
IIPSIMOJINHEWHOT O
JOBIDKEHHS Tena OT
BpEMEHH
54 JlaGopaTtopHasi pa6ora Nell| JlaGoparopHoe 3HATH/IOHUMATH KoucTpyupopanue moBT. § 52, 53
«M3mepenue yCKOpeHus1| 000pyIoBaHUE: IITATHB, ¢busnueckuit CMBICJI | 3KCIIEPUMEHTAIbHOU
IPSAMOJIUHEHHOTO HaKJIOHHAs IJIOCKOCTh PaBHOIIEPEMEHHOTO YCTaHOBKH, BBIOOD
PaBHONIEPEMEHHOI'O JIBMOKEHUSI».| ImHOW 1—1,5 M, JBIKEHUSI U YCKOPEHHSI. NOPSIIKa TIPOBEJCHNUS
Thb HeOO0JIBIION OPYCOK, YmeThb HopMyTUPOBATH IIETH | OIMBITA B COOTBETCTBUHU C
CEKyHIOMEp, U3MEPUTEIIbHAST | IPOBEACHUS OIBITA U JIeNIaTh | MPEIIOKECHHOM
JIEHTA. BBIBOABI ~ HAa  OCHOBAHUM | THUIOTE30H. YMEHHE
MOJTYYEeHHBIX UCIIOJIb30BaTh
SKCIEPUMEHTAIIBHBIX AaHHBIX | (pu3nyeckue npudopsl U
U3MEpUTEIIbHbIE
WHCTPYMEHTBI 15
NPSIMBIX U KOCBEHHBIX
U3MepeHni (PU3NIECKUX
BEJINYMH ([UIMHA, BpEMS,
YCKOPEHHE).
55 Pemenne 3amau  mo  Teme| COOpHMKM TIO3HABATEIHHBIX | YMETh NpUMeHsITh | Perenue 3agau moBT. § 48-53
«OCHOBBI KHHEMATHUKN» Y Pa3BUBAIOLINX 33aJaHUN MO | MOMYYEHHBIE  3HAHUS  OPH | Pa3IUYHOrO THIA U
Teme, CIpaBOYHAS | pEICHUH 3a/lad 10 TEeME | YPOBHS CIOXHOCTH.
JuTepaTypa «Pacuer XapaKTEPUCTUK
DIIEKTPUYECKOH e
56 Kontpoasnas padora Ned no| KoHTponbHO-M3MEpHUTENBHBIE | YMeTh npuMeHATh | Pemenue 3agau noBT. § 48-53
TeMe «OCHOBBI KHHEMATUKI) MaTepHaIIbI no TeMe | MONydeHHbIE  3HAHWS  IPU | PA3IMYHOTO TUMA U
«OCHOBBI KHHEMATHKIN pellleHHH  3a7a4 [0 TeMe | YPOBHSI CIIOXKHOCTH.
«OCHOBBI KHHEMATHKI
OCHOBbI IMHAMMKMU (9 yacos)
57 Wnepuna wu  nepBelil  3akoH| MynpTUMenuiiHOE 3HATH/TIOHMMATH O0mwsicHenne § 54
HprotoHa. COIPOBOXKICHUE (H3UYecKuit CMBICT SIBIICHUS | HAONIOMACMBIX SIBICHUH

WHEPLIMH W TIePBOTO 3aKOHA




HreroTona.
YMerb TpUMEHSTHL TEPBBIN
3akoH HproToHa.

58 Bropoii 3akon HetoToHa. MynpTUMeEnnitHOE 3HATL/MOHUMATH Brruucnate yckopeHue § 55
COTIPOBOXKICHUE (M3MYEeCKUil CMBICT BTOPOTO | TeJa, CEUIBI,
3akoHa HeroTona. JIEUCTBYIOILIEHN Ha TEJIO,
YMere IDpUMEHATH BTOPOM | MIIM MacCy Ha OCHOBE
3akoH HrroToHa. BTOpOTO 3aKkoHa HproToHa
59 Tpetwnii 3axon HeroToHa. JemoncTpanus 3HaTh/IOHUMATDH M3mepsTs cuiibl § 56
B3aHMO/ICHCTBUS ABYX | (pu3nyecKuil CMBICI TPETbEro | B3aUMOJCHCTBHS ABYX Tell
TCIICIKCK 3akoHa HproToHa.
YmMmerb OpUMEHSTH — TPETHl
3akoH HprotoHa.
60 Pemenue 3amau Ha npuMeHeHne| COOPHUKM IMO3HABATEIILHBIX | YMETh npuMeHsTh | Pemenue 3amay moBT. § 54-56
3akoHOB HproToHa W pa3BHUBAMOIINX 33JaHUW 10 | TIONyYeHHBIE  3HAHWA  TPU | Pa3UYHOTO THIIA U
TeMe, CIIpaBOYHAS | PEIICHUM 3aad Ha 3aKOHBI | YPOBHS CIOKHOCTH.
JIATEpaTypa Hprorona
61 Nmnynsc cunel. Umnynse Tena. | MynsTuMenuitHoe 3HaTh/MOHUMATDH cMeIcl | [Tomyuuts npeacrasienue | § 57
COTIPOBOXKICHUE «HMITYJTBCY. 00 UMITYJIbCE CHITBI H
Ymernb OOBSICHATH HAMITYJIBCE TEIA.
(hu3nYecKue SBICHUS,
62 3aKkoH CcOXpaHEHUs HUMITyJibca.| [[eMoHCTpanys peakTuBHOTO | 3HATH/MOHUMAThH IIpuMeHATh 3aK0H § 58, 59
PeaktuBHOE NBHXEHHE. JIBUKESHHS, MyJTbTUMEINIHHOE | (PM3NYECKU CMBICI 3aKOHA | COXPAaHEHUS MMITYJIbCa
COTIPOBOXKICHUE COXpaHEHUs UMITYJIbCA. JUTS pacu€Ta pe3yIbTaToB
YmMmeTh O0BACHATH | B3aMMOJEHCTBHS TEN
B3aHMMOJCHCTBHE TEN,
WCTIONB3YS 3aKOH COXPaHEHHUS
HMITYJIbCA.
63 Pemenne 3amau Ha mpumeHnenrne| COOPHUKMA TI03HABATEIHHBIX | YMeETh NpUMeHsITh | Perenue 3agau moBT. § 57-59
3aKOHA COXPAHEHUS UMITYJIbCa Y pa3BUBAIOIIMX 33JaHUM MO | MOJYyYEHHbIE  3HAHWA  MPH | Pa3IMYHOrO THUIMA U
TeMe, CIIpaBOYHAA | pellICHMHd 33Ja4 Ha 3aKOH | YPOBHSI CIOKHOCTH.
JTUTEPATYpA COXpaHEHUS UMITYJIbCa
04 Pemenne 3amau  mo  Teme| COOpHMKM TIO3HABATEIHHBIX | YMETh NpUMEHsITh | Perenue 3aaau moBT. § 54-59
«OCHOBBI AUHAMUKU Y pa3BUBAIOIIMX 33JaHUM MO | MOJYyYEHHbIE  3HAHWA  MPH | Pa3IMYHOrO THUIMA U
TeMe, CIIpaBOYHAA | pellieHMHd 3aJa4 10 TEME | YPOBHSI CIOKHOCTH.
JUTEepaTypa «OCHOBBI AMHAMUKID)
65 Koutpoannasi padora Ne5 mo| KoHTponpHO-H3MepUTENILHBIE | YMeETh npuMeHSTh | Pemrenne 3amau moBT. § 54-59
TeMme «OCHOBBI JUHAMUKID) MaTepHaibl no TeME | MONly4YeHHbIE  3HAHWUA MPH | Pa3IMYHOrO THUIMA U
«OCHOBBI JUHAMUKIDY pelieHur 3a7ad M0  TeMe | YPOBHS CIIOKHOCTH.

«OCHOBEI JUHaMHKH»




ITOBTOPEHME (3 4aca)

66 IToBTOpEHME H3YyUEHHOTO COOpHHMKH TI03HABATENBHBIX | YMeTh npuMeHsTs | Pemenue 3anau ITosTOpPUTH
Matepuana. ITonroroBka k W pa3BHBAIOIINX 33JaHHU{ IO | TONydeHHBIE  3HAHWA  IIPU | pa3IM4YHOTO THIA U OCHOBHBIE
WUTOTOBOW KOHTPOJILHOU paboTe | Teme, CIIPaBOYHAsA | PEIICHUH 3a1a4 YPOBHS CIIOKHOCTH. MIOHSTHSA u
JUTEepaTypa ¢dhopMynbl
67 HToroBasi KOHTpOJIbHAS KoHTtponbHO-n3MepuTenpHble | YMeEThb MpUMEHsITh | Perenue 3agau IToBTOpEHue
pabora MaTepuabl MOTyYEHHBIE  3HAHWUA TP | Pa3iIM4YHOrO THUIA U M3Y4EHHOTO
pelleHuy 3a1a4 YPOBHS CIIOKHOCTH. MaTepuana
68 HtoroBeiii ypoxk. COOpHUKM TIO3HABATENLHBIX | YMeETh npuMeHsTh | Pemienue 3anay —
Y pa3BHUBAIOIIUX 33JaHUN 1O | MOMydeHHblE  3HAHMA  [IPU | Pa3IU4HOTO THUIA U

TeMe, CIIpaBOYHAs
JauTeparypa

peleHny 3a1a4

YPOBHS CIIOKHOCTH.




