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HOACHUTEJIbBHAA 3AITUCKA

Pabouast mporpamma COOTBETCTBYET TpPEOOBaHUSAM (eAepaabHOTO TOCYIaPCTBEHHOTO
00pa3oBaTeNpHOTO CTaHAapTa OCHOBHOTO obmiero oopazoanusi (PI'OC), yTBEp)IAECHHOTO
npukazoM MuHuctepcTBa 0o6pazoBanuss U Hayku P® ot 17.12.2010 r. Ne 1897 «O06
yTBepKaeHnn DefepanbHOTO TOCYIapCTBEHHOTO 00pa30BaTEILHOTO CTaHIAPTa OCHOBHOTO
o01mero oOpa3oBaHus», ¥ MPUMEPHON OCHOBHOW 0Opa30BaTEIIBHON MPOTPAMMBI OCHOBHOTO
obmero oOpa3oBaHus, OJOOpPEHHOHN pelmieHueM ¢deaepaIbHOro y4eOHO-METOIUYECKOTO
o0beMHEeHUs 110 001eMy oopazoBanuio oT 08.04.2015 r. Ne 1/15.

Pabouass mporpamma mno ¢usmuke ans 9 kiacca cocTraBi€Ha Ha OCHOBE IMPUMEPHOMU
IIporpamMMbl OCHOBHOT'O 00111ero 00pa3oBanus 1o ¢pusuke noj peaakuuend B. A. Opnogsa, O.
®. Kabapauna, B. A. KopoBuna u ap., aBTopckoi nporpammsl «®duszuka. 7-9 knaccei» B.B
bemara, B.B. JKymaeBa, M.A JlomauenkoBa, IO.A IlaneOparuesa, ¢enepaabHOTrO
KOMIIOHEHTA TOCYJapCTBEHHOTO CTaHJapTa OCHOBHOTO 00111ero 00pa3oBaHusi Mo (Pu3nke.

Pabouass  mporpaMma  KOHKPETH3UPYET  COAEp)KaHUE  MPEAMETHBIX  TEM
00pa30BaTENbHOTO CTAaHJAPTA, JAET paclpeiesieHHe Y4eOHBIX 4acoB IO pasjeiam Kypca,
MOCJIEIOBATEILHOCTh U3YYEHHUSI paslieloB (U3UKH C YYETOM MEXKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM Yy4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEU
yUaluxcsi, ONpeAessieT MUHUMAIbHBIA HAa0Op JEMOHCTPAIIMOHHBIX OMBITOB, JIA0OPATOPHBIX
paboT, KaeHJapHO-TEMAaTHYECKOE TUIAHUPOBAHUE Kypca.

N3ydenne (u3Mku Ha CTYNMEHM OCHOBHOI'O OOIero oOpa3oBaHWs HaIpaBJICHO Ha
JOCTHKECHUE CJACAYIOLIUX LeJIeH:

» OCBOCHHC 3HAHUH O MEXaHWYECKHX, TCTUIOBBIX, JJICKTPOMATHUTHBIX M KBAHTOBBIX
SABJICHUSIX;, (U3MUECKUX BEIMYMHAX, XAPAKTEPHU3YIONIMX OJTH SBJICHUSA;, 3aKOHAX,
KOTOPbIM OHHM TOJYMHSIOTCA, METOJAaX HAy4YHOTO TIO3HAHUSI TPUPOJBI H
dbopMHpOBaHUE HA ATOW OCHOBE MPEICTABICHNN 0 PU3NUECKON KapTUHE MUPA;

» OBJIaJICHNE YMEHHUSIMHU TIPOBOJIUTEL HAOIIOICHUS IPUPOIHBIX SBJICHUMN, OMMMCHIBATh 1
0000mIaTh pe3yabTaThl HAOMIOJACHUHN, HCIOJIL30BaTh IMPOCThIE H3MEPUTEIIBHBIC
npuOoOpsl 1T U3y4deHUs (DU3WYECKUX SBICHUW, TMPEACTABIATh PE3YyJIbTaThI
HAOIOICHUN WJIM U3MEPEHUI C MOMOIIBI0 Tabull, rpa)uKOB U BBISIBJISATH HA ATOU
OCHOBE HMITMPUYECKHE 3aKOHOMEPHOCTU, MPUMEHSTH TOJYyYEHHBIC 3HAHUS IS
OOBSCHEHUS PA3HOOOPA3HBIX TMPUPOMHBIX SIBJICHUH M MPOIECCOB, MPUHITUITIOB
NEHCTBUS BAXKHEHIIINX TEXHUUECKUX YCTPONCTB, IS pelIeHUS GU3NIECKUX 3a/1a9;

» pa3BUTHC TIO3HABATCIBHBIX HMHTEPECOB, WHTCIUICKTYaIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEH, CAMOCTOSITEIBHOCTH B MMPUOOPETEHNN HOBBIX 3HAHWM, MPU PEIICHUN
bU3MYeCKUX 3a7ad W BBIOJHCHHH OKCICPUMEHTAIBHBIX HWCCICIOBAHUMA C
UCITOJIb30BaHUEM WH()OPMAITMOHHBIX TEXHOJIOTHH;

» BOCIUTaHUE YOEKICHHOCTH B BO3MOYKHOCTH ITO3HAHUS 3aKOHOB TIPUPOJBI, B
HEOOXOMMOCTH Pa3yMHOTO MCTIOJIB30BAHMS TOCTHKCHUN HAYKH W TEXHOJOTUN IS



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

» WCIOJb30BaHME 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  (elepaibHOM TOCYyJapCTBEHHOM 00pa30BaTeIbHOM  CTaHIAPTE
OCHOBHOTO 00miero o0pa3oBaHusi, B coJep)KaHWU paboueld yueOHOW MPOrpaMMbl
MPEANOJAraeTcsl peanu30BaTh AakKTyalbHbIE B HACTOSLIEE BpEMs KOMIIETEHTHOCTHBIN,
JMYHOCTHO-OPUEHTUPOBAHHBIA, M JEATEIbHOCTHBIM IIOJIXOJbI, OIPEACISIOMNE 3a4a4U
00y4eHuUs:

» mpuobpeTeHre GU3NIECKUX 3HAHUN U YMEHUH;

» OBIaJeHre 0000MIEHHBIMU CIIOCOOAMH MBICTUTEIHHOMN, TBOPUYECKOMN IEATEIbHOCTH;

» OCBOCHUE KOMIIETEHIINN: y4eOHO-TI03HABATEIBLHOIM, KOMMYHUKATUBHOU,
pedIEKCUBHONW, JIMYHOCTHOIO CaMOPAa3BUTHUS, LIEHHOCTHO-OPUEHTAUMOHHON U
npo¢eCCUOHATIBHO-TPYI0BOTO BBIOOPA.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA

duznueckoe 00pa3zoBaHWE B OCHOBHOM IIKOJIE JOJKHO 00ecreuuTh POpMUPOBAHUE Y
oOydJaronuxcsi NMpe/ICTaBICHUA O HAy4YHOW KapTHHE MHUpPa — Ba)XXHOTO pecypca Hay4dHO-
TEXHUYECKOTO  Mporpecca, O3HAKOMJICHME  OOyd4aromuxcsi ¢  (U3MYECKUMH U
ACTPOHOMUYECKMMHU  SIBICHUSIMUA, OCHOBHBIMHU  TPUHIUIIAMHA  pabOThl  MEXaHU3MOB,
BBICOKOTEXHOJIOTUYHBIX YCTPONCTB W MPHUOOPOB, PA3BUTHE KOMIICTCHIIMH B pEIICHUU
WHXCHEPHO-TEXHUYECKUX M HAYYHO-UCCIIEA0BATEIbCKUX 3a1ad.

OcBoenne yueOHOro mpenmMera «Ou3rka» HaMpaBICHO Ha pa3BUTHE y O0YYaIOIIUXCS
MIPEICTABJICHUIM O CTPOEHUH, CBOMCTBAX, 3aKOHAX CYIIECTBOBAHUS U JBMIKEHUS MaTepUu, HA
OCBOCHHE OOYyYaIOIIMMHCS OOIIMX 3aKOHOB M 3aKOHOMEPHOCTEW MPUPOJIHBIX SIBICHUM,
co3JaHue yCJIOBUM i (OPMHPOBAHUS WHTEIUICKTYaIbHBIX, TBOPYECKUX, TPAKIAHCKHUX,
KOMMYHUKAITIOHHBIX, HMHPOPMAIMOHHBIX  KommeTeHnui. OOydJaroniuecss OBIAJICIOT
HAy9YHBIMA METOJAMH PCIICHUS Pa3UYHBIX TEOPETHYCCKUX M MPAKTHYECKHX 3aj]ad,
YyMEHUSAMH (OPMYIMPOBATh THUIIOTE3bI, KOHCTPYHPOBATh, IPOBOJIHUTH SKCIEPUMEHTHI,
OIICHMBATh M aHAIM3UPOBATH IMOJYYEHHBIC PE3YyJIbTaThl, CONMOCTABIIATh UX ¢ 0OBEKTHBHBIMU
peausIMU KU3HU.

VYuebnsiii npeamer «dDu3nkay CMOCOOCTBYET (POPMHUPOBAHUIO Y OOYyUYAIOIIUXCS
yMeHU 0€30IMMacHO HCIOIh30BaTh JIA00PATOPHOE O00OpYAOBaHHE, TPOBOJUTH €CTECTBEHHO-
HAay4HbIC WCCJICIOBAHUS W OKCIIEPUMEHTHI, aHAIM3UPOBATH TOJYYCHHBIC PE3YJIbTATHI,
NPECTABIATh U HAYYHO apTyMEHTHPOBATh IMOTYYCHHBIE BBIBO/IBI.

Nzyuenne npeamera «Dusnkay B 4acTH (HOPMHPOBAHUS y OOYUAIOIMIUXCS HAYYHOTO
MHUPOBO33pEHUSI, OCBOCHHS  OOIICHAyYHBIX METOJOB  (HAOJIOACHWE, W3MEpEHHE,
OKCIIEPUMEHT, MOJICTUPOBAHUE), OCBOCHHUS MPAKTUYECKOTO MPUMEHEHHUS HAayYHBIX 3HAHHUU



(GU3MKN B KU3HM OCHOBAHO HA MEXMPEIMETHBIX CBS3SIX C MpeaMeramu: «MaTemaTHkay,
«Uudopmatukay, «Xumus», «buonorus», «leorpadus», «Okonorus», «OCHOBBI
0€30MacCHOCTH KU3HEAECATENbHOCTH, «cTopus», «Jluteparypa» u np.

Kypc ¢usuku B mporpaMMe OCHOBHOTO OOIIEro 0Opa3oBaHUSl CTPYKTYypUpPYETCs Ha
OCHOBE PAacCMOTPEHMS Pa3IUYHbIX (OPM JIBHKEHUS MAaTEpUU B MOPSAJIKE UX YCIOKHEHUS.
@du3zpka B OCHOBHOM INKOJE HM3y4aeTcsl Ha YPOBHE PACCMOTPEHUS SIBJICHUM 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
SABJISIFOTCSL SIAPOM BCEro €CTeCTBO3HAHUA. [lo3TOMy KIIFOUEBOM 3ajadeil Kypca SBISIETCA
(dhopMUpOBaHUE Yy yYalIuXCsl MPEICTABICHUN O METOAaX HAy4YHOrOo MO3HAHWS MPUPOIBI U
¢uznyeckoil kapTUHBI MUpa B 1eioM. CoBpeMmeHHas (u3znka — OBICTPOpPA3BUBAIOLIASACS
HayKa, M €€ JOCTHXKEHHUS OKa3bIBalOT BIWSHHE HA MHOTHME CcQepbl YeTIOBEYECKON
nesitenbHOocTU. Kype 0Oasupyercss Ha TOM, 4YTO (PU3MKA SBISETCS SKCIEPUMEHTAIBLHON
HAyKOH, U €€ 3aKOHBI ONMUPaIOTCs Ha (DaKThl, YCTAHOBJICHHBIC MPU MOMOIIH OINBITOB. Du3nKa
— TOYHAasl HayKa U U3y4aeT KOJUUYECTBEHHBIEC 3aKOHOMEPHOCTH SIBJICHUH, TOATOMY OOJIbIIIOE
BHUMAaHUE YJEISETCSd MCIOJb30BAHUID MAaTeMaTHYECKOro ammapara npu (GopMyJIHpOBKE
(M3UYECKUX 3aKOHOB M X HHTEPIPETAIIHH.

MECTO YYEBHOI'O IPEJIMETA B YYEBHOM IIJIAHE

CornacHo 6azucHOMYy y4eOHOMY TJIaHy Ha M3ydeHue Ppu3uku B 00beme 00s13aTeIbHOTO
MUHHAMYMa COJIEpKaHUs OCHOBHBIX 00pa30BaTEIbHBIX MPOTPaMM OTBOJIUTCS 2 Y B HeeJII0
(68 uacoB 3a roxu).

Jlnst opraHu3aluyd  KOJIJIEKTUBHBIX W WHIWUBUIYAIbHBIX HAOMIONCHUA (PU3HUECKHUX
SBJICHUW M TIPOIIECCOB, H3MEpeHHUs] (U3NYECKUX BEJIWYMH M YCTAaHOBJICHUS 3aKOHOB,
MOATBEPKIACHUS TEOPETUYECKUX BBIBOJOB HEOOXOAMMBI CHCTEMAaTH4YecKass TOCTaHOBKa
JIEMOHCTPAIIUOHHBIX OMBITOB YYUTEJIEM, BBITIOJTHEHUE JA0OPATOPHBIX PabOT ydyaldMUCS.
PabGouast mporpamma mnpeaycMaTpuBaeT BBHINIOJHEHHWE TMPAKTHYECKOM dYacTH Kypca:
8 madopaTopHbIX padoT, 4 KOHTPOJILHbIE PA0OTHI.

B paGouyio yueOHyr0 mporpamMmy BKJIIOUYEHBI dJIEMEHTHl yueOHOW MHGOpMaIUU IO
TeMaM, TIepeueHb JIEMOHCTpAIil U PPOHTAIBHBIX JTAOOPATOPHBIX PAOOT, HEOOXOAUMBIX JIJIS
dbopMHUpOBaHUS YMEHHUH, YKa3aHHBIX B TPEOOBAHMUSIX K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB
OCHOBHOM IIIKOJIBI.

[Ipu peanuzanuu padboueit mporpammsel ucnodbzyercas YMK «Chepor»: GUNKA-9 ¢
MPUJIOKECHUEM Ha JJIEKTPOHHOM HocuTene, aBTopel: B. B. benara, U. A. JlomaueHkoB,
10. A. TlaneGpatueB, u3na-Bo «lIpocemienue», 2016 rox, Bxomsmmii B DenepaibHbIi
nepeyeHb y4eOHMKOB, YTBEPIKIECHHbIM MHHHCTEPCTBOM 0Opa3oBanus M Hayku PD. [lns
M3YUYEHHS Kypca PEeKOMEHYETCSl KIIACCHO-YPOUHAasi CUCTEMA C UCMOJb30BAHUEM PA3THUYHBIX
TEXHOJIOTHi, popm, METOI0B OOyUEHUSI.



PE3YJBbTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA

JIMYHOCTHBIMH pe3yJbTaTaMu 00yueHHs (PrU3KKe B OCHOBHOM IIKOJIE SBIISIOTCS:

c(hOpMHPOBAHHOCTH ITO3HABATEIILHBIX HHTEPECOB, MHTEIICKTYabHBIX U
TBOPYECKHUX CIIOCOOHOCTEH yUaluxcs;

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 00IIEeUEIIOBEUECKON KYIbTYPHI;
CaMOCTOSITENIbHOCTh B MPUOOPETEHUH HOBBIX 3HAHUMN U MPAKTUUYECKUX YMEHUI;
TOTOBHOCTh K BBIOOPY JKH3HEHHOTO ITyTH B COOTBETCTBUU C COOCTBEHHBIMHU
WHTEPECAMU U BO3MOKHOCTSIMU;

MOTHBAIMsl  00pa30BaTEIbHOW  JICATCIBHOCTH  INKOJIBHUKOB 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 U MO3HABAEMOCTHU SIBICHHIMA
MPHUPOJIbI, B OOBEKTUBHOCTH HAYYHOTO 3HAHUWSA, B BHICOKOW IIEHHOCTH HAYKH B
Pa3BUTHH MATEPUATBHON U TYXOBHOM KYJIBTYPBI JIIOJIEH;

"  pa3BUTHE TEOPETUYECKOTO MBINUICHUS Ha OCHOBE (DOPMUPOBAHHS YMEHHI
yCTaHaBIUBATh (PAKThI, pa3INyaTh MPUUYMHBI U CIEACTBUS, CTPOUTh MOJEIH U
BBIIBUTATh TUIIOTE3bl, OTHICKMBATh W (OPMYITUPOBATH JIOKA3aTEIbCTBA
BBIIBUHYTBHIX THIIOTE€3, BBIBOJUTh W3 OKCICPHUMEHTAIBHBIX (PAKTOB H
TEOPETUYECKUX MOJIeNiel (Pr3nvecKre 3aKOHbI;

"  KOMMYHUKATHBHBIE  YMEHHUS  JOKIQAbIBaTh O  pe3ylbTaTaXx  CBOETO
WCCIICIOBaHMs, y4acTBOBaTh B JHMCKYCCHH, KpaTKO M TOYHO OTBEYaTh Ha
BONIPOCHI, HCIOJB30BaTh CIHPABOYHYIO JIMUTEpATypy M JPYrHe€ HCTOUYHUKU
uH(popmanuu.

COAEPXAHUE MNPOTPAMMDbI YHEBHOIO NMPEOAMETA
(68 yacos)

l. [OBueHue Ten 86amn3n nosepxHoctn 3emam u rpasutayma (13 u)

JIBI/I)KCHI/IC TCJI1a, 6pOH_IeHHOFO BepTI/IKaJ'IBHO BBer, FOpI/IBOHTaJIBHO, oA er'IOM K
rOpu30HTy. PaBHOMEpHOE JBMIKEHUE IO OKPY)KHOCTH. L[eHTpocTpeMuTenbHOe YCKOpPEHUE.
Ilepuon u wacTora oOparieHusl.

3aKOH BCGMI/IpHOFO TATOTCHHA. I{BI/I}KCHI/Ie I/ICKYCCTBCHHBIX CHyTHI/IKOB 3CMJ'II/I.
reOHeHTpI/ILIGCKaH N I'CIIMOOCHTPUYCCKAs CUCTEMbBI MHpPaA.

LemoHcmpayuu.

PaBHOMEPHOE ABUKEHME TENa NO OKPYKHOCTH.
JlabopamopHasa paboma.

Nel. M3zydenue nBHKEHUS TEJ MO OKPYKHOCTH.

Il. MexaHuueckue KonebaHua u BosnHbI (6 4)

Mexanudeckue koneOanms. [lepumom, wactora m ammuTyna koneOanuii. [lepuon
KoJIe0aHU MaTEeMAaTUYECKOTO U MPYKUHHOTO MasgTHUKOB. Pe3oHaHc.



Mexanndeckue BoaHbI. J[iHa BoJHEL Vcmonab30BaHue KOJeOaHUHM B TEXHUKE.

LdemoHcmpayuu.
Hab6mronenue koebanuii ten. Ha0mronenne MeEXaHUYEeCKUX BOJIH.

JlabopamopHsie pabomeil.
No2. Mzyuyenue kosie0aHU HUTSHOTO MasiTHUKA.
Ne3. M3yueHune KonebaHMN NPYHRMHHOTO MaATHMKA.
ll. 3Byk(4u)
3BYKOBBIC BOJIHBI, HCTOYHUKHU 3ByKa. XapaKTepUCTUKU 3ByKa. OTpakeHUE 3BYyKa.
Pe3onanc. YnbpTpa3Byk u uH(pa3ByK.
LdemoHcmpayuu.
3BYKOBBIE KOJieOaHus. YCIOBUS paclpOCTpaHEeHUs 3BYyKa.

IV. dneKrpomarHutHble KonebaHua (8 u)

Nuaykuus MarHuTHOTO 1moJist. OAHOPOIHOE MAarHUTHOE 1M0Jie. MarHUTHBIN MOTOK.
DJIeKTpOMarHuTHast HAYKIUs. [lepeMeHHBIN 2JIeKTPUUECKHUM TOK. DIEKTPOMarHuTHOE
none. [lepenaua snexkrpuueckoit a3neprun. Tpancopmatop.

DIEeKTpOMAarHUTHBIE KOJI€OaHUS. DIEKTPOMATrHUTHBIEC BOJIHBI.

LemoHcmpayuu.

OnbiTbl IpcTega n Amnepa. MarHuTHoe none Toka. MarHUTHoe nose coseHouAaa.
MarHMTHOe nosne nonoCOBOr0 MarHuTa. YCTPOMCTBO reHepaTtopa MNepemMeHHOro TOKa.
YCTPONCTBO 3neKkTpoaBuratens. INEKTPOMArHMTHaA MHAYKUMA W npasuno JleHua.
TpaHcdopmaTop. KonebatenbHblh KOHTYP.

JlabopamopHas paboma.

Ne4. HaGnroneHue siBICHUS dJIEKTPOMAarHUTHOW MHITYKITUH.

V. FeomeTpuueckas ontuka (11 u)

Cser. crounuku cBeta. PacipocTpanenne cBeta B OMHOPOAHOM cpene. OTpaxenue
ceera. [lnockoe 3epkano. [Ipenomnenne ceera. JIunzpl. M3o0paxkeHue, 1aBaeMoe JIMH30M.
I'na3 kak ontuyeckas cucrema. OnTuyeckue npudopsI.

LemoHcmpayuu.

CseroBble nyuku. [ IpsaMonuneliHoe paciipocTpanenue ceeta. OTpakeHUe CBETa. 3EPKaJIbHOE

U PaCCESIHHOE OTPAXKEHUE CBETA. 3AKOH HE3aBUCUMOCTH PAaCpOCTPAHEHHUS CBETOBBIX
mydkoB. M3o0paxeHue mpeamMera B miIockom 3epkaie. [Ipenomiienue cBera. Xoa mydeid B
cobuparoiieit u paccenBaroieit mna3ax. [lomyyenne n300pakeHnii ¢ TOMOIIBIO JINH3.
[TpuHIMO KeMCTBUS MPOEKIIMOHHOTO anmaparta u ¢poToanmnapara. Mojaens riasa.

JlabopamopHsie pabomei.

No 5. HaGmronenue npeiaomiieHus cBeTa. MzaMepenue nokaszaresst mpeioOMIICHHS CTEKJIA.

No 6. Onpenenenue OKYCHOTO pacCTOSIHUSI U ONTUYECKOM CHIIBI COOMPAIOIIEH JTUH3HI.

Ne 7. Tlonyuenue u300pa>keHus C MOMOILBIO JTUH3BI.

VI. dneKrpomarHuTHas npupoaa ceeta (7 u)

CxkopocTh cBeTa. MeTo 1l U3MEPEHHS CKOPOCTH cBeTa. Pasnmoskenne 6eoro cBeTa Ha
nsera. Jlucnepcus nBeta. Unrepdepentus BonH. UHTepdepeHIus 1 BOJIHOBBIE CBOMCTBA
ngera. Judpaxus BonH. udpakuus ceera. [lonepedHoCTh CBETOBBIX BOJIH.
DJIEKTpOMarHuTHasl IPUPO/Ia CBETA.

LemoHcmpayuu.



Ouncnepcua 6enoro ceeta. MNonyyeHne 6enoro ceeta MpPU CAOMKEHUW CBETA PasHbIX
uBeToB. MHTepdepeHUNs BOIH Ha NOBEPXHOCTU BoAbl. MHTepdepeHumMa cBeTa Ha MblIbHOW
nneHke. AudpaKkums BOSH Ha NOBEPXHOCTU BOAbI.

VIl. KsaHTOBbIE ABAEeHMA (9 u)

OMBITHI, MOATBEPKIAIONINE CIOXKHOE CTPOCHUE aToMa. M3lTydeHre U CIeKTPHI.
KBanToBas runoresa [manka. Atom bopa. PagnoaktuBHOCTE. COCTaB aTOMHOTO sAIpa.
SnepHble cWIIBI U iIEpHBIE peakunu. /lenenne u cuHTes Aanep. ATOMHas SJHEPreTHKa.

LdemoHcmpayuu.

Habmonenue TpekoB anbda-yactuil B kamepe Bunbscona (potorpaduu). Y cTpoiicTBo 1
OPUHIIUI ICUCTBUS CUETYNKA HOHUZUPYIOUTUX YACTHII.

JlabopamopHaa paboma.

No 8. N3ydueHune 3aKOHOB COXPaHECHUS 3apsSI0BOr0 U MAaCCOBOTO YHCEN B SJIEPHBIX
peakiusax mo ¢pororpadusiM COOBITHI SAECPHBIX B3aUMOJICUCTBUH.

VIIl. CrtpoeHue u 3Bonouma BceneHHow (4 u)

Crpyktypa Beenennoit. @usndeckas npupoaa Connna u 38€31. Ctpoenue ConHeyHOH
cucteMbl. CIIEKTp 3JEKTPOMAarHUTHOTO U3TydeHHs. PoxkneHue u sBontonns BeeleHHOM.
CoBpemeHHbIE METObI HcclienoBaHusl BeeneHHoil.

IX. NosTopeHue (6 u)

TPEBOBAHMHS K YPOBHIO ITIOJII'OTOBKH YUAILIUXCA

B pesynbrare uzydenus kypca Qu3nku 9 kiiacca y4eHUK JTOJIKEH:

3HAMb/NOHUMAMb

» CMBICJ TIOHSITHIi. B3aWMOJICHCTBHE, OSJCKTPOMarHUTHOE TI0Jie, KoJjeOaHue,
BOJIHA, 3BYK, CBETOBOM JIy4, aTOM, aTOMHOE $]Ip0, HOHU3UPYIOLINE U3ITYyUCHHUS,

» CcMbICA (PU3HYECKHX BEJHYHH. IEPUOJ M YacToTa KOJICOaHWH, MarHUTHBIN
MOTOK, POKYCHOE PACCTOSIHHE JIMH3bI, ONITUYECKAas CHJIa JTUH3HI;

» cMbICa (U3NYECKUX 3aKOHOB. BCEMHPHOTO TATOTCHHSI, TPSIMOJMHEHHOTO
pacpoCTPAHEHHUSI CBETA, OTPAXKEHHUSI CBETA, IPEJIOMIIEHHUS CBETA,;

MENtb

> ONUCBHIBATL M OOBSICHATHL (u3MYecKHe SIBJEHUsI. CBOOOJHOE TaJicHUE,
MEXaHUUYeCKOe KoJjiebaHue, SJCKTPOMAarHUTHAs WHIYKIHS, AJIEKTPOMArHUTHOE
KoJiebaHue, OTpa)K€HHWE CBETa, NPEJIOMJICHHE CBETa, JHUCIEpPCHUsl CBETa,
uHTepdepeHIus cBeTa, TUPpaKius CBeTa, paIu0aKTUBHOCTH;

» HCNOoJIb30BaTh (pu3nyeckue MPpUOOPHI U U3MePHUTEIbHbIe HHCTPYMEHTHI JIJIA
u3MepeHuss (PU3NYECKHX BeJIMYMH. PACCTOSHMS, TPOMEKYTKA BpPEMEHH,
(hOKYCHOTO pacCTOSHUS JTMH3HI,

> NpeACTABIATH pe3yabTaThl H3MePeHHil ¢ MOMONIbI0 Ta0JauIl, rpadpuKoB u
BBIAIBJISITH HA ITOM OCHOBE YMINMPHUYECKUE 3aBUCHUMOCTH  TIEpHOIa KoJIeOaHU!
MasTHUKA OT JIJIMHBI HUTH, TIEpUOJIa KOJeOaHWi Tpy3a Ha MPYKUHE OT MACCHI
rpy3a U OT KECTKOCTH MPY>KUHBI, yIJIa OTPaXKEHUsI OT yIJia MajeHusi CBeTa, yria
MIPEJIOMIIEHUS OT yIJia MaJeHUs CBETA,;

> BbIpaxaTh  pe3yJbTaTbl H3MepPeHHMH M  pacyeToB B  eIUHHLAX
MexXayHApOAHOU CUCTEMBbI,




» NPUBOAWTH MPUMePHI MPAKTHYECKOT0 HCMOJIb30BaHUs (PU3MUECKUX 3HAHUIA
0 MEXaHWYECKUX, DJIEKTPOMATHUTHBIX, CBETOBBIX U KBAHTOBBIX SIBJICHUSX;

» pemiathb 3aa4d Ha IPUMEeHeHHe H3YYeHHBIX (PM3UYECKUX 3aKOHOB;

» OCYLIeCTBJISITH CaMOCTOSITeIbHBIH MOUCK uHpopMannu
€CTeCTBEHHOHAYYHOI0  COJEpP:KaHUSl C HCNOJb30BAaHHEM  Pa3INYHBIX
HUCTOYHUKOB (Y4COHBIX TEKCTOB, CIIPABOYHBIX M HAYYHO-TIOMYJIAPHBIX M3IaHHA,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HWHTepHeTa), ee o00pabOTKy U
Npe/CcTaBlICHUEe B pa3HbIX (opMax (CIOBECHO, C TOMOIIBI0 TpadUKoB,
MaTEeMaTHYECKUX CHMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM);

» HCIOJb30BaTh MNPHOOPETeHHbIE 3HAHUSI W YMEHHsI B TPAKTHYECKOI
NeSITeJIbHOCTH M TOBCEAHEBHON KU3HU JJI PAIMOHAIBHOTO HMCIIOJIL30BAHMS,
oOecrieueHnss 0OE30MACHOCTH B TPOIECCE HCIONb30BAHUS  DJICKTPHUUECKUX
pruOOPOB, BOJOTIPOBOA, CAHTEXHUKH U TA30BBIX MPUOOPOB.

OBIIEYYEBHBIE YMEHUS, HABBIKH U CITIOCOBbI AEATEJIBHOCTH

Ha ocHoBanuu tpeboBanuii ['ocynapctBeHHoro odpasoBarenbHoro cranjgapra 2004 r.
B COJICpKAHUU KaJCHIAPHO-TEMATHUYECKOTO IUIAHUPOBAHUS MIPEyCMOTPEHO (OPMUPOBAHUE
y MIKOJBHUKOB OOIIEYy4eOHBIX YMEHUH U HABBIKOB, YHUBEPCAIBHBIX CTIOCOOOB IEATEILHOCTH
M KJIIOYEBBIX KommeTeHuuil. I[lpuoputeTramu Ha 3Tame OCHOBHOTO OOIIEro 0Opa3oBaHMs
SIBJISTFOTCSI:

Ilo3naeamenvnasn oesmenvHocms:

» WCIONBb30BaHME  JJIsI  TO3HAHMS  OKPYKAIOUIET0  MHUpa  Pa3iIUYHBIX
€CTECTBEHHOHAYYHbIX METOJIOB: HAONIOJICHHE, W3MEPEHHE, HKCIICPUMEHT,
MOJEIUPOBAHUE;

» (QopmupoBaHue yMEHUH pasznuyarh (akKThl, THIOTE3bl, MPUYUHBI, CIIEICTBUS,
JI0OKa3aTEIbCTBA, 3aKOHBI, TEOPHH;

» OBIAQJICHWE  aJCKBaTHBIMH  COCO0aMH  pEIIeHHWs  TEOPETHYECKHX |
DKCIEPUMEHTAIBHBIX 33/1a4;

» TpuoOpPETeHHE ONBITA BBIIBM)KCHUS TUTIOTE3 JIJIsl OOBSICHEHUS U3BECTHBIX (DAKTOB
Y OKCIIEPUMEHTAIIBHOM MTPOBEPKHU BBIIBUTAEMBIX THUIIOTES.

Hnpopmayuonno-koOMMyHUKamueHas 0esAmenbHoCHb:

» BJaJICHHE MOHOJIOTMYECKOM M JHAJIOTMYECKOM Peubl0, Pa3BUTHE CIOCOOHOCTH
MOHUMATh TOUKY 3pEHHUS COOCCeTHUKA U TPU3HABATh MTPaBO HA NHOE MHEHUE;

» WCHOJIb30BaHHUE IS PCEIICHUs IT03HABATCIbHBIX W KOMMYHHMKATHUBHBIX 3ajad
Pa3IMYHBIX UCTOYHUKOB UH(POPMAITUH.

Pegpnexcuenan oeamenvnocms:

> BJAQJICHHWC HaBBIKAMH KOHTPOJS M OIICHKA CBOCH JCATEIBHOCTH, YMCHHE
IIPEABUIETH BO3MOKHBIE PE3YJIbTAThl CBOUX JACHCTBUN;
» opraHuzanus y4eOHOW JeATEIbHOCTH: TIOCTAaHOBKA II€JIM, IIaHHUPOBAHUE,
ONPEAETIEHUE ONTUMAIBHOTO COOTHOILICHUS LIEJIH U CPEACTB.
Jlunaktuyeckas Monenb OOy4YeHWs ¢ TIEIarorMuecKhe CpelncTBa OTPAKAIOT
MOJICPHU3AIIMIO OCHOB Y4YeOHOro TMpolecca, HX [EePEOPUEHTALMI0 Ha JIOCTHXKEHHE



KOHKPETHBIX  pEe3y/lbTaTOB B BUJE CHOPMUPOBAHHBIX YMEHMM M HABBIKOB YyYallHXCH,
0000IIeHHBIX C€IOCO00B aeaTenbHOCTH. DopMupoOBaHHE LENOCTHBIX NPEACTABICHUNA O
dbusznueckoil kapTuHe MHpa OyIeT OCYIIECTBISATHCS B XOJ€ TBOPYECKOW NEATEIbHOCTH
y4yaluxcss Ha OCHOBE JIMYHOCTHOTO OCMBICTICHHS (PU3MUECKUX IPOLIECCOB M SIBICHUI.
Oco0oe BHUMaHHE yAENAETCS MO3HABATEIbHOW aKTUBHOCTH YYaIIUXCS.

[Ipu BBIMOTHEHUU TBOPYECKUX padOT (HOpMHUpPYyETCS YMEHUE OIpPEAeNATh aJeKBaTHbIC
CHoCOOBI penieHusl y4eOHOW 3aJaud Ha OCHOBE 3a/JaHHBIX AJITOPUTMOB, KOMOMHUPOBATH
U3BECTHBIC AJITOPUTMBI JACSATEIBHOCTA B CUTYalMsIX, HE MPEIINOJIaralolluX CTaHJIApTHOTO
NPUMEHEHUS OJIHOTO W3 HUX, MOTHMBHPOBAHHO OTKa3bIBaThCs OT 0Opaslia AEsITeIbHOCTH,
UCKATh OPUTUHAIIbHBIE PEIICHUS.

VYyamuecs A10HKHBI MPUOOPECTH YMEHHUA 10 POPMUPOBAHUIO COOCTBEHHOI'O aJITOPUTMA
pellIeHusl TMO3HAaBATEIbHBIX 3aJa4, (OpPMYyJIUPOBATh MpPOOJIEMYy M II€JIM CBOEH pabOTHI,
MIPOTHO3UPOBATh 0XKUAAEMBIA PE3yJbTaT U COMOCTABIATH €r0 C COOCTBEHHBIMH 3HAHUSIMHU.
VYyammecs: JOJKHbI Hay4YMThCS MPEACTABIATh PE3YyJbTaThl MHAWBUIYAIBHONW U I'PYIIIOBOI
MO3HABATEJIbHOM AEATENbHOCTH B (POpMax KOHCHEKTa, pedepara, pereH3UH, COUMHEHMS,
pe3toMe, UCCIIE0BATEIBCKOTO IPOEKTA, IyOJINYHON IPE3EHTALINH.

Crneundukoit y4eOHO-UCCIEA0BATENbCKON JEATEIBHOCTH SIBJIIETCA €€ HApPaBICHHOCTh
Ha pa3BUTHE JMYHOCTM U Ha MOJIYyYeHHE OOBEKTHMBHO HOBOIO HCCIEN0BATEIBCKOTIO
pesynbrara. Llenp yueOHO-uCCIen0BaTeNbCKON AeATEIbHOCTH — NPUOOPETEHUE YUATUMUCS
II03HABATEJILHO-UCCIIEI0BATEIbCKOM  KOMIIETEHTHOCTH, TPOSIBISIOIIEHCS B  OBJIAJCHUU
YHUBEPCAIbHBIMH CIIOCOOAMHM OCBOEHUSI JEHCTBUTEIBHOCTH, B Pa3BUTUU CHOCOOHOCTH K
HCCJIE0BATEIBCKOMY  MBIIUICHUIO, B aKTHBU3alWM JUYHOCTHOM NO3WLMHU y4allerocs B
0o0pa30BaTeIbHOM IIPOLIECCE.

Peanuzanus KaJIEHJapHO-TEMaTUYECKOTO IJIaHa o0OecrieunBaeT OCBOCHUE
o01Iey4yeOHbIX YMEHUN M KOMIIETEHIIMI B paMKax HH(OPMAUMOHHO-KOMMYHUKATUBHOMN
eI TeJIbHOCTU: CITIOCOOHOCTH TEpeaBaTh COMECPHKAHUE TEKCTA B CHKATOM WJIM Pa3BEPHYTOM
BUJIE€ B COOTBETCTBUM C LETBI0 YUYEOHOr0 3aJaHus; NPOBOAUTH CMBICIIOBOM aHalU3 TEKCTa;
CO3/1aBaTh IMCbMEHHBIE BBICKA3bIBAHUS, AJCKBAaTHO IMIEPEAAIOIINE MPOCIYLIAHHYIO W
MIPOYUTAHHYI0 WHOOPMALMIO C 3aJaHHON CTENEHBIO CBEPHYTOCTH (KpaTKO, BBHIOOPOYHO,
MOJIHO); COCTaBIISATH TUTaH, TE3WCHI, KOHCHEKT. Ha ypokax ywamuecs HODKHBI OoJee
YBEPEHHO OBJIAJIETh MOHOJIOTMYECKOW W JHAJIOTMYECKOW pEUYbl0, YMEHHEM BCTYIATh B
pedyeBoe OOIEHNE, yYacTBOBaTh B JAHaiore (MOHUMATh TOYKY 3PEHHUS COOECEIHHKA,
MpU3HABaTh TPAaBO HAa HWHOE MHEHHE), TPHUBOJUTH TMPUMEPHI, MOAOMPATH APTYMEHTHI,
nepedpasupoBaTh MbICIb, (POPMYIUPOBaTH BBIBOABI. JIJisl pelIeHUs TO3HABATEIbHBIX U
KOMMYHUKATUBHBIX 3a/1a4 y4YalllUMCS MPEJIaracTcsi HUCHOJIb30BaTh Pa3IMYHbIE UCTOUYHUKHU
nHpopMaIuy, BKJIHOYas SHIUKIONEANH, clioBapu, WHTEpHET-pecypchl W Apyrue Oasbl
JTaHHBIX. B COOTBETCTBMM C KOMMYHUKATUBHOM 3a7aveil, cepoil U CHUTyaluend OOIICHHS
OCO3HaHHO BBIOMPATH BBIPA3UTEIbHBIE CPEACTBA S3bIKA M 3HAKOBBIE CHUCTEMBI: TEKCT,
Ta0IuUIly, CXeMY, ayJJMOBU3yJILHBIN PsiT U JIP.

anmnec;l AOJDKHBI YMETDb pa3BEPHYTO 00OCHOBEIBAThH CYXKACHU:A, 1aBaTb OIIPCACIICHUAA,
MMPpUBOAUTL AO0KAa3aTCJIbCTBA (B TOM YHCJIC OT HpOTI/IBHOFO), 00BACHATH HN3Y4YCHHBIC



MOJIOKEHUSI Ha CaMOCTOSITENIbHO TMOAOOpaHHBIX KOHKPETHBIX IpUMeEpax, BJIaJeTh
OCHOBHBIMM BHUJAMM IYOJMYHBIX BBICTYIJIEHUI (BBICKa3bIBaHMs, MOHOJIOI, JIHUCKYCCHS,
MOJIEMHKA), CIIEJOBaTh 3THYECKMM HOpMaM W IMpaBWjaM BEIEHUS Juaiora, IUCIyTa.
IIpenmonaraercss yBEpeHHOE HCIIOIb30BAHUE YYaAUIUMUCS MYJIBTUMEIUMHBIX PECYpPCOB U
KOMIIBIOTEPHBIX TEXHOJIOTUH i 00pabOoTKM, IMepenayd, CHUCTeMaTu3alud WH(OpMaIny,
co3naHus 0a3 JaHHBIX, MPE3EHTAlMM pPe3yJlbTATOB I103HABATEIBHOW M IPAKTHYECKOM
NEATEIIBHOCTH.

IINTAHUPYEMBIE PE3YJIbTATDBI

1.1 Tlnanupyemblii pe3yabrar: Pacno3HaBaTh mpoOiIeMbl, KOTOPbIE MOXKHO PEIIUThH
Ipy TOMOIM (PU3WYECKUX METOMIOB; aHAJIM3UPOBATh OTICIBHBIC JTalbl IMPOBEACHUS
MCCJICIOBAHUM M HHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOACHUH U OTBITOB.

YMeHus, XapakTepusyoInue JOCTHKEHHE INIAHUPYEMOT0 pe3ybTaTa:

1) Pacnio3naBaTh mpo0JieMbl, KOTOPhIE MOXXHO PELIWTh MPU MOMOIIH (PU3MIECKUX
METO/IOB.

2) AHanu3upoBaTh OTAENIbHBIEC 3TaIlbl IPOBEACHUS HUCCIEAOBAHUI: MTPOBEPSIEMYIO
TUIOTE3Y, XOJ1 ONbITa (HAa3HAYEHUE YacTe SKCIIEPUMEHTAIIBHON YCTAHOBKH ), MPE/ICTABIICHUE
pE3yIbTaTOB.

1.2 [lnanupyemMplii pe3yjbTaT: MPOBOJUTH OIBITHI MO HAOMIOACHUIO (HU3UUECKUX
SBJICHUM U UX CBOWCTB: MPHU 3TOM COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO 000pYA0BAHMUS;
OMKCHIBATH XOJ1 OMBITA U (DOPMYITUPOBATH BHIBOJIBI.

YMeHus, XapaKTEpU3YIOIIHNE TOCTUKEHUE TUIAHUPYEMOT0 pe3yJibTaTa:

1) Bri6upats 000pyi0BaHNE B COOTBETCTBHH C LIETBIO UCCIEIOBAHUS.
2) CoOupaTh yCTaHOBKY M3 UMEIOIIErocsi 000py10BaHUs.

3) OnuckIBaTh X0/ UCCIEIOBAHUS.

4) Jlenatb BBIBOJ IO pE3yJibTaTaM HCCIIEIOBAHUA.

KpurepueMm goctrkeHus MiIaHUPyEeMOro pe3ysibTata Ha 6a30BOM ypOBHE CUMTAETCS
CaMOCTOSITEJIbHOE BBITIOJHEHNE NIPY MMPOBECHAN HCClenoBanus 11. 2, 3 u 4. Kpurepuem
JNOCTHKEHUS INIAHUPYEMOI'O PE3yJIbTaTa Ha NOBBILIEHHOM YPOBHE CUMTACTCS BBIITOJIHEHUE
BCEX MEPEUMCICHHBIX ITYHKTOB 1-4.

1.3 Inanupyemsblii pe3yabtar: [lpoBoauTh mnpsiMbie H3MEpeHUS (HUIHIECKUX
BEJIMUUH: NPOMENCYMOK BPEMEHU, pACCMOosAHUe, Macca mend, (OoKyCHOe pacCmosiHue JUH3bL,
IpU 3TOM BBIOMpPATh ONTHUMAJBHBIM CHOCOO HM3MEPEHHs M MCHOJIb30BaTh MPOCTEHIINE
METO/Ibl OLICHKH MOTPEIIHOCTEN N3MEPEHUM.

YMeHnus, XapakTepU3yOIKe JOCTHKEHUE TUIAHUPYEMOT0 pe3yJIbTaTa:

1) Bri6upats n3MepuTeNnbHbINA MPUOOP C YUETOM €ro Ha3HAYeHUs, LIEHBI JIeJICHUs U
MpeIeIoB U3MEPEHUS Tpudopa.

2) [IpaBUIBHO COCTABIATH CXEMbl BKJIIOYEHHUS HU3MEpPUTEIBHOro mpubopa B
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY.

3) CuuThIBaTh NMOKa3aHUs NPUOOPOB C UX OKPYIJICHHEM JI0 OJMkKaNIIero mrpuxa
IIKaJIbI.

4) [Ipu He0OXO0AUMOCTH IPOBOAUTH CEPUI0 U3MEPEHUIN B HEM3MEHHBIX YCIOBHSIX
Y HaXOJUThb CPEIHEE 3HAUCHHUE.

5) 3anuchIBaTh pe3ysbTaThl U3MEPEHUN B BHJE HEpaBeHCTBAa X TAX, 0003HauYaTh

9TOT MHTCPBAJ HA YHUCJIOBOM ocCH, COBHaI[aIOHIeﬁ Imo Buay co HIKAJIOM HpI/I60pa.



6) B mpocreilmx ciy4yasx CpaBHMBaTh TOYHOCTb HM3MEPEHHUS OJHOPOIHBIX M
Pa3HOPOJHBIX BEJINYUH IO BEJIMYMHE UX OTHOCUTEIBHON NOTPEIIHOCTH.

KputeprueM nocTkeHus MIaHUPYEMOTo pe3yibTaTa Ha 0a30BOM YpPOBHE CUUTACTCS
BBIIIOJIHEHHUE TIPH MTPOBEJACHUH MPSAMOT0 U3MEPEHUS M. 2-5; a Ha MOBBILIEHHOM YPOBHE BCEX
NEPEUUCIICHHBIX MMYHKTOB 1-6. AGCOJIIOTHASI OTPEIIHOCTh U3MEPEHUS IJISl UCIIOJIb3yEeMOTO
npubopa npejiaraeTcs B TEKCTE 3aJaHus WM B CIIPABOYHBIX MaTepHaIax.

1.4 Ilnanupyemblii pe3yJabTaT: MPOBOJUTH MCCIEIOBAHNE 3aBUCUMOCTU (PU3MUECKHUX
BEJIMYMH, 3aKOHOMEPHOCTM  KOTOPBIX  HM3BECTHBl  y4yallUMCS:  YKa3blBaTh  3aKOH
(3aKOHOMEPHOCTD), CBSA3BIBAIOLIMN (U3UUECKUE BEIMYMUHBI, KOHCTPYUPOBATH YCTaHOBKY,
(UKCUPOBATH PE3yNbTAThI MOTYYECHHON 3aBUCUMOCTH (DPU3UUECKUX BEJIMYMH B BHUJIEC TAOJIMII
U TpaduKOB, N1e1aTh BHIBOJBI IO PE3yIbTaTaM UCCIICIOBAHUS.

YMeHust, XapakTepu3yOIIHe JOCTHKEHHE INIAHUPYEMOr0 pe3yibTaTa:

1) KoHcTpynpoBaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY HAa OCHOBE MPEIIOKCHHON
TUIOTE3bl U N30BITOYHON HOMEHKIATYPhl 000PYI0BaHHUS.

2) [IpoBoauTh TpsIMBIEC U3MEPEHUS BEINYNH, YKa3bIBas MOKAa3aHUs B TaOJIHIIE WU
Ha rpaduke.

3) Ctpouts rpaduk 3aBUCUMOCTH IO pe3yIbTaTaM U3MEPEHUN.

4) ®opMyIUPOBaAThH BBIBOJ O 3aBUCUMOCTH (PU3NYECKUX BEJTUUHUH.

5) OueHuBathb 3HAYEHUE u busznueckuit CMBICI koadpurreHTa
POMOPLUOHATIBHOCTH.

KpurepueM nocTuxeHus: MIaHUPYEMOTO pe3ysbTara Ha 0a30BOM YpOBHE CUMTAETCS
BBITIOJIHEHUE TIPU MPOBEACHUU MPSIMOT0 U3MEpeHUs M. 1-4; a Ha MOBBIIIEHHOM YPOBHE BCEX
MePEYUCICHHBIX TYHKTOB 1-5.J[111 HaxoxaeHus aOCOMIOTHOM MOTPEITHOCTH H3MEPEHHUI
y4almuMcs MpeniaraloTcsl CIpaBOYHbIE TaOJMIIBI MOTPEIIHOCTEN HCIOJIb3YEMBIX CPEICTB
M3MEPEHNN.

1.5 Naanupyemblii pesyabtar:  [IpoBOoAuTh KOCBEHHBIE H3MEpEHUST (U3MUYECKUX
BEJIMYMH: TIPU BBITIOJTHCHUH U3MEPEHUI COOMpPATh SKCIEPUMEHTAILHYIO YCTAaHOBKY, CIIETYsI
MPEUIOKEHHON  HWHCTPYKIMW, BBIUHUCIATH 3HAYCHWE BEJIWYMHBI M aHAIM3UPOBATH
ITOJYYEHHBIE PE3YJIBTATHI C YUETOM 33aJaHHOM TOYHOCTH U3MEPEHHUIA.

YMeHus1, XapakTepu3yolne JOCTUKECHUE TIIIAHUPYEMOTO pe3yJibTaTa:

1) Ilo u3ydyeHHOMYy 3akoHy WM (GOpMyse ONpenensiTh (PU3NYECKHe BEIUYMHBI,
MOJIJIEKAIIHNE TPSIMOMY U3MEPEHUIO.

2) ColbupaTh U3MEpPUTEIBbHYIO YCTAaHOBKY MO  MPEIJIOKEHHOMY  TEpPEUHIO
000py10BaHUS.

3) IlpoBoauTh HEOOXOMMMBIE TIPSIMBIE M3MEPEHHUSI B COOTBETCTBHM C TIPEJIOKEHHOMN
MHCTPYKILIUEN.

4) 3amuchIBaTh PE3yJbTAaThl MPSIMBIX W3MEPEHUN C y4ETOM 3aJaHHBIX a0COJIFOTHBIX
MOTPEMTHOCTEN U3MEPEHHM.

5) Berumcasate (¢ HCHOJB30BAHMEM KalbKYJIsITOpa) 3HaueHUE Z; HU3MEpIeMOoid
BEJINYUHBI.

Kputeprem nocTwxeHHs TUIAHUPYEMOTO pe3yJibTata Ha 0a30BOM YPOBHE CUUTACTCS
BBINOJIHEHUE TIPU MPOBEAECHUM KOCBEHHOTO M3MepeHus 1. 1, 2, 3, 5; a Ha MOBBIIIEHHOM
YpOBHE BCEX NMEPEUMCICHHBIX MyHKTOB 1-5. Jljisi HaxoXKIaeHusi abCONIOTHOM MOTPEIIHOCTH
U3MEpPEHUN yUYalIuMcs MpeJiaraloTcsi ClipaBOvYHble TaOIUIBI TOTPEIIHOCTEN UCTIONB3YEMBbIX
CPEACTB U3MEPEHUM.



1.6 Ilnanupyemblii  pe3yJbTar: AHAJIM3UPOBAThL  CUTyallMU  IIPAKTUKO-
OPUEHTHPOBAHHOTO XapakTepa, y3HaBaTh B HUX MPOSBICHUE H3YYCHHBIX (DU3HMUECKUX
SBJICHUM WJIM 3aKOHOMEPHOCTEN U MPUMEHATh UMEIOIINECS 3HAHUA JUIsl UX OOBSICHEHHUS.

YMeHus, XapakTEpU3yIOIKE TOCTHKEHHUE INIAHUPYEMOTO pe3yJbTaTa:

1) Pacno3naBath B CUTyalMsiX MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa MPOSIBICHUE
W3YUYEHHBIX SIBJICHUI, IPOLECCOB U 3aKOHOMEPHOCTEM.

2) TlpuMeHSTh UMEIOIIHME 3HAHUS I OOBSICHCHHUS MPOIECCOB U 3aKOHOMEPHOCTEH B
CUTyalUsAX MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

1.7 Ilnanupyembiii pe3yibTar: [loHUMaTh MPUHITUIIEI TEUCTBUS MaIllMH, TPUOOPOB U
TEXHUYECKUX YCTPOUCTB, YCIOBHS O€30MaCHOr0 UCTIOIb30BAHUS B TOBCEIHEBHOM KU3HH.

YMeHus, XapakTEepU3yIOLIKE TOCTHKEHUE TUIAHUPYEMOTO Pe3yJIbTaTa:

1) Paznuuate (yka3piBaTh) NpPUMEPHl HCIOJIB30BAaHUA B OBITY M TEXHUKE
(U3MYECKUX SIBICHHUI U MPOLIECCOB.
2) OOBsICHATH (C ONOPON HA CXEMBI, PUCYHKH U T.I.) MPUHIUI JACUCTBUS MAaIIVH,

MpUOOPOB U TEXHUYECKUX YCTPOMCTB M YCIOBUSI HMX O€30MacHOTO HCIOJIb30BaHUS B
MMOBCETHEBHOM KU3HU.

1.8 Ilnanupyemblii pe3yabTaT: HCIOJIb30BaTh IMPU BBHIMOJHEHUM YYE€OHBIX 3a/ad
HayYHO-TIOMYJISIPHYIO JIUTEpaTypy O (U3UYECKUX SIBJICHUAX, CIPaBOYHbIC H3JaHUs (HA
OyMaKHBIX M JICKTPOHHBIX HOCHTEJISIX U pecypchl Internet).

YMeHus1, XapakTepU3yoLKe JOCTHKEHUE IJIAHUPYEMOTO pe3yJIbTaTa:

1) Hcnonb30BaTh IpU BBINOJHEHUH YY€OHBIX 3a7a4 CIIPABOYHBIEC U3/IaHUS.

2) IIpy 4YTeHMM Hay4HO-IIONYJSPHBIX TEKCTOB OTBEYaTh HA BOIPOCHl I10
COJIEPKaHUIO TEKCTA.

3) [lonumate cMbIci (PU3UYECKUX TEPMUHOB NPH UYTEHUU HAYYHO-TOMYJSPHBIX
TEKCTOB.

4) [Tonumate uH(pOpMaIMIO, IPEICTABICHHYIO B BUJE Ta0JIUL, CXeM, TPaQUKOB U
auarpaMM U nmpeoOpa3oBbIBaTh MH(POPMALUIO U3 OJJHON 3HAKOBOM CUCTEMBI B IPYTYIO.

5) [IpumMeHaATh uWH(OpPMALMIO W3 TEKCTOB (PU3MUECKOTO COAEpPKaHUA MPHU

BBITIOJTHEHUH YYEOHBIX 3a/a4.
2.1 TlnaHupyeMblii pe3yJbTaT: pacrno3HaBaTh (PU3UYECCKUE SBICHUS U OOBSICHATH Ha
OCHOBE UMEIOIINXCS 3HAHU OCHOBHBIE CBOMCTBA WJIW YCIIOBUS TPOTECKAHUS SIBIICHUN
YMeHusl, XapaKTEPU3YIOIIUE IOCTUKECHUE IUIAHUPYEMOI0 Pe3yJibTara:

1) Pacrio3naBaTte sBIE€HHE II0 €ro OIPEICICHUI0, ONUCAHUIO, XAPAKTEPHBIM
MIPU3HAKAM.

2) Pazmuuare [0 gaHHOrO  SABJIEHHUST OCHOBHBIE CBOMCTBA WJIM  YCJIOBHUS
MPOTEKAHHUS SIBJICHUA.

3) OOBSICHATh HA OCHOBE MMEIOIINXCS 3HAHUW OCHOBHBIE CBOMCTBA WJIU YCIIOBHUS
MPOTEKAHUS SIBJICHUA.

4) [IpuBOIUTH TPUMEPHI UCIIOIL30BAHUS SBJICHUS HA MPAKTUKE (WU MPOSIBICHUS

SBJICHUSI B IPUPOJIEC)

2.2 Ilnanupyemsblii pe3yjbTar: ONUCHIBaTh U3yYEHHBIE CBOMCTBA TelI M (U3HUECKUE
ABJICHUSI, WCIOJNB3YS  (PU3MUECKHE BEJIMYUHBI; IIpU ONMCAaHWH, BEPHO IME€peIaBaTh
(bu3MYECKUN CMBICIT HMCTIONb3YyEeMbIX BEIMYUH, HX O0O3HAUYECHHS M E€AMHHULIBI U3MEPEHHUS;
yKa3bIBaTh (OPMYJbl, CBA3BIBAIOIIME JAaHHYIO (U3UYECKYI0 BEIHMYMHY C APYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HaYE€HUE (PU3NUECKON BEJTMUMHBI.

YMeHnus, XapakTEpU3yIOLIKE TOCTHKEHUE TUIAHUPYEMOTO pe3yJIbTaTa:



1) OnuceIBaTh N3YUYCHHBIC SBICHHS, HCTIONB3YS (DU3UUYECKUE BETUIMHBI, Pa3Indast
(U3UYECKU CMBICIT UCITOJIH3YEMOU BEIMUMHBI, €€ 0003HAUYCHUSI M €TMHUIIBI N3MEPEHUSI.

2) Ucnonb30BatTh 17151 BHISABICHUSI CBOMCTB TEJ, SIBICHUM U MPOLIECCOB (DU3NUECKHUE
BEIMYUHBI W (POPMYJIBI, CBS3BIBAIOIINE MAHHYIO (HU3UYECKYI0 BEIMYHHY C JPYTUMHU
BEJIMYMHAMH.

3) BbIUnCIATh 3HAYEHNUE BEJIMYHMHBI DU AHAJIU3E SIBJIICHUIA.

2.3 [lnanupyeMblii pe3yJabTaT: aHAIM3UPOBATh CBOMCTBA TN, (PU3UUECKUE SIBJICHUS U
IPOLIECChl, HCMOJIb3ysl (U3UYECKHE 3aKOHbl W MPUHIMIBI; TPU OTOM CIOBECHYIO
(hOpMyYIMPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BhIpAKEHUE.

YMeHus, XapaKTEPU3YIOLINE TOCTHKEHUE TUIAHUPYEMOTO pe3yJibTaTa:

1) Paznmuuate cioBecHyr0 GOpMYIHPOBKY U MAaTEMAaTHUECKOE BRIPAKCHHE 3aKOHA.

2) [IprMeHTh 3aKOH I aHar3a MPOLECCOB U SBJICHUIM.

2.4 Ilnanupyemblii pe3yabTar: pemiaTh 3a/laud, UCMOIb3Yd (PU3NYECKUE 3aKOHbBI: Ha
OCHOBE aHaliu3a YCJIOBHUS 3aJa4yd 3alHUChIBATh KPaTKOE YCJIOBHUE, BBIJEIATH (PU3MUYECKUE
BEJIMYUHBI U (POPMYIIBI, HEOOXOIUMBIE JIJISl €€ PEIICHUS U IPOBOAUTH PACUETHI.

YMeHus, XapakTEPU3YIOLIKE TOCTHKEHUE TUIAHUPYEMOTO PE3yJIbTaTa:

1) [IpumensaTe 3akoHbl W (OpPMYJBl JUIsi PEHICHUST PacyETHBIX 3a7ad C
ucroyib3oBaHueM 1 (Gopmynbl: 3amUChIBaTh KPAaTKOE YCIOBHE 3a/layd, BBIICIATH
(U3UYECKYIO BETMYMHY, HEOOXOUMYIO JUIsl €€ PEIICHUs U MPOBOJAUTH pacueThl (PU3NIECKOM
BEJIMYUHBI.

2) [Ipumenaty 3akoHbl U (GOPMYJBl JJIS PEIICHUS pPACUETHBIX 3a1ad, C
UCIIOJIb30BaHWEM HEe MeHee 2 (opMys: 3amuchiBaTh KPAaTKOE YCIOBHE 3aJlayd, BBIJCISTH
¢bu3nYecKue BEIUYUHBI U (DOPMYIIBI, HEOOXOAUMBIE ISl €€ PEIICHUS] U TTPOBOJUTH PACUETHI
(hu3nYeCKO BETUYUHBI.

®OPMbI U CPEACTBA KOHTPONA

OCHOBHBIMM METOJAMH MPOBEPKH 3HAHUM U YMEHUW y4alUXCs MO (PU3UKE SBISIOTCS
YCTHBIM OMpPOC, MMCbMEHHbBIE U J1abopaTtopHbie padoThl. K mucsMeHHbIM (hopMamM KOHTPOJIS
OTHOCATCA: (PU3MYECKUE ITUKTAHTHI, CAMOCTOSITEIbHBIE W KOHTPOJIbHBIE PAOOTHI, TECTHI.
OcHoOBHbIE BUJIbI TPOBEPKH 3HAHUN — TEKylIasi U UToropas. TeKyllas mpoBEepKa MPOBOAUTCS
CUCTEMaTUYEeCKH M3 YypOKa B YpPOK, a HWTOTOBas — MO 3aBEepIIEHUU TeMbl (paszzena),
LIKOJIBHOTO Kypca.

Hwxke mnpuBeneHpl  0000IIEHHBIC IUJIAHBI YCTHBIX OTBETOB YYAIIUXCs, KPUTEPHUU
OLICHHWBAHHUS YCTHBIX OTBETOB, MMCHbMEHHBIX KOHTPOJIBHBIX U Ja0OPaTOPHBIX paboT, a TaKkxke
nepeyeHb OMMOOK, OTHOCSIIUXCS K TPyObIM M HErpyObIM OLIMOKaM U HEJJOUETaM.

OBOBIIEHHBIE IIVTAHBI YCTHBIX OTBETOB YUALIIUXCHA

Du3uueckoe sasieHue

1. Ilpu3Haku sSBIEHUS, IO KOTOPHIM OHO OOHAPYKUBAETCS (UK OTIPE/ICIICHHE).
2. YcnoBus, IpU KOTOPBIX IPOTEKAET SBJICHHUE.



3. CBs3b JAHHOTO SIBICHUS C IPYTUMHU.
4. OOBsiCHEHUE SIBJICHUSI HA OCHOBE HAy4YHOU TEOPUHU.
5. OpUMEPHI UCTIONB30BAHUS SIBJICHUS HA MPAKTHUKE.

Du3uueckuii onvim

Ilenp ombiTa.

Cxema ormbITa.

VY ciioBus, PU KOTOPBIX OCYIIECTBIISIICS OTIBIT.
XO0J1 OTIBITA.

Pe3ynbTar onsita.

Ok wh e

Du3uueckoe noHamue, B TOM 4YHUCJIC duszuueckan eeuyuHa

SIBieHMe WM CBOMCTBO, KOTOPOE XapaKTePU3yeT JaHHOE NOHATHE (BEJIMYUHA).
OmnpeneneHue NOHATHUS (BEJTHMYUHBI).

®opMmyIibl, CBA3BIBAIOLIUE TAHHYIO BEJIMYUHY C APYTUMU.

EauHUIBI BETUYUHBL.

CriocoObl U3MepeHUsl BETMYUHBI.

oM E

3akon

1. ®opMynHpoBKa U MATEMATHYECKOE BbIPAXKEHHE 3aKOHA.

2. OMnbITHI, MOATBEPKAAIOIINE CIPABETMBOCTD 3aKOHA.

3. Ilpumepsl MOATBEPkKACHUS 3aKOHA HA TIPAKTHKE.

4. YcinoBus IPUMEHEHUs 3aKOHA Ha MPAKTHKE.
QDu3suueckasn meopus

OmnbITHOE 000CHOBAHHUE TEOPUH.

OCHOBHBIC IOHATHS, TTOJIOKEHUS, 3aKOHBI, TPUHITUIIBI B TCOPHH.
OCHOBHBIE CIIEJICTBUS TEOPHH.

[IpakTH4ecKoe MPUMEHEHUE TEOPUH.

['paHuIlbl IPUMEHUMOCTU TEOPHUHU.

oM E

Hpuﬁop, MEXAHUIM, MaAUiUna

1. Ha3znaueHue yCcTpoMcCTBa.

2. Cxema ycTpoMCTBa.

3. IlpuHnun neicTBUS yCTPOUCTBA.

4. TTpuMeHeHue U IpaBUiia MOJIb30BAHUS YCTPOUCTBOM.

KPUTEPUU OLIEHUBAHUA

OEeHKAa 0TBETOB VYAIIMXCSH




Ouenka S CTaBUTCS B TOM CiIydae, €Clv y4alumcs

® [IOKa3bIBACT BEPHOE MOHMUMAaHUE (PU3MUECKON CYITHOCTH PAacCMaTPUBACMBIX
SABJICHUN U 3aKOHOMEPHOCTEN, 3aKOHOB U TEOPHUI, TAET TOUHOE ONPEACIEHNE U
VCTOJIKOBAHUE OCHOBHBIX MOHATHI, 3aKOHOB, TCOPHUIL, a TAK)KE MPABUIBHOE
onpeseneHne PU3NIECKUX BETUINH, UX SANHUI] U CTIOCOO0B U3MEPEHUS;

® [IPAaBWJIHHO BBIMOJIHICT YEPTEKU, CXEMbI U TPpapUKH;

® CTPOHUT OTBET 110 COOCTBEHHOMY ILJIaHy, COIPOBOXK/AET paccKa3 HOBBIMU
MIPUMEPAMHU, YMEET IPUMEHUTD 3HAHUSA B HOBOW CUTYallUH MPU BHITIOJTHEHUU
MPAKTUYECKUX 3aJaHUM;

® MOXET YCTAHOBUTH CBA3b MEXK/Y U3YUYAa€MbIM U PAHEE NU3YYEHHBIM
MaTepuaioM I0 Kypcy PU3HKHU, a TAKKE C MaTEPHUAIOM, YCBOCHHBIM MPH
W3YYEHUU JIPYTUX MMPEIMETOB.

Ouenka 4 CTaBUTCS, €CJIM OTBET YUYCHHKA

® YIOBJIETBOPSIET OCHOBHBIM TPeOOBaHUSAM K OTBETY Ha OLIEHKY 5, HO J1aH 0e3
UCIIOJIb30BaHUsl COOCTBEHHOTO IJIaHa, HOBBIX MPUMEPOB, 0€3 MPUMEHEHUS
3HAHUW B HOBOW CUTYyalluu, 0€3 UCII0JIb30BAHUS CBS3€H ¢ paHee 3yUEHHbIM
MaTepHaJIOM U MaTEpUAJIOM, YCBOCHHBIM ITPU U3yYECHHUH JPYTUX IPEIMETOB;

® CCJIM yYallUics JOMyCTHII OJIHY OLIIMOKY MIJIM HE 00Jiee JBYX HEA0YETOB U
MOKET UX UCIPABUTH CAMOCTOATENBHO WIIA C HEOOJIBILION OMOUIBIO YUUTEIIS.

Ouenka 3 CTaBUTCS, €CJIM yUaIIUnCs

® [IPaBUJILHO MOHUMAET (PU3UYECKYIO CYIIIHOCTh PACCMATPUBAEMBIX SBJIICHUN U
3aKOHOMEPHOCTEM, HO B OTBETE UMEIOTCS OTCIIbHBIC TPOOEIbl B YCBOCHUHU
BOIIPOCOB Kypca (GU3HKH, HE TIPETIATCTBYIOIINE JTabHEHIIIEMY YCBOCHUIO
IPOrPaMMHOTO MaTepHaa;

® yMEeT MPUMECHSTH TOJyUYCHHBIE 3HAHUS TPU PEIICHUH MTPOCTHIX 3a7a4 C
WCITOJIb30BAaHUEM TOTOBBIX (POPMYII, HO 3aTPYAHSACTCS TP PEIICHUH 3a]1a4,
TpeOyIomux Mpeodpa3zoBaHusi HEKOTOPHIX (POPMYIT,

e JomycTHJI He Oosiee OHOM rpy0oil OIMOKHU U IBYX HEJIOYETOB, HE OoJee
OJTHOM TpyOO# M 0THOM HETPYyOOoIt OMmMOKU, HE OOoJiee NBYX-TPEX HETPYOBIX
OIIMOOK, OJTHOM HETPyOOI OMMOKH U TPEX HEJIOUETOB;

® JIONMYCTHJI YETHIPE UJTU TISATh HEAOUYETOB.

Ouenka 2 CTaBUTCS, €CIIU yYalIUKCS

® HE OBJIaJIeJ] OCHOBHBIMU 3HAHUSAMU U YMEHUSMU B COOTBETCTBHH C
TpeOOBAHUSIMHU TTPOTPAMMBI U TOMYCTHIT OOJIbIIE OMIUOOK U HEJI0UETOB, YEM
HE0OXOAUMO JUISA OLIEHKH 3.

Ounenka 1 ctaBUTCS B TOM ClIy4dac, €CJIM YUCHUK



¢ HC MOXCT OTBCTUTb HHU HAa OAHWH N3 ITOCTABJICHHBLIX BOIIPOCOB.

OueHkKa NMCbMEHHBIX KOHTPOJbHbIX DaGOT

Ouenka S craBuTCs 3a paboTYy, BBIIIOJHEHHYIO MTOJTHOCTHIO 0€3 OIMO0K U
HEJI0YETOB.

Ouenka 4 ctaButcs 3a padOTY, BBIIOJHEHHYIO TOJIHOCTBIO, HO PU HAJTUYHH B HEU
He 6osiee 01HOM HErpyOOH OMIMOKM M OJHOTO HEAOoYETa, He Oojiee TpeX HET0UYETOB.

Ounenka 3 cTaBUTCS, €CIM YUYEHUK NMPABWIHLHO BBHITIOTHUI HE MeHee 2/3 Bcel paboThI
WJIM TOITyCTHJI He OoJiee OTHOM Tpy0Ooii OmMOKH U IBYX HEIOUYETOB, HE OoJiee 0THOM TpyOoi
Y OJIHOM HerpyOoi omuOKH, He 0oJiee TpeX HErpyObIX OMIMOOK, OJJHON HErpyOoil OIMOKY U
TpeX HEJIOUETOB, IPU HATUYUHU YETHIPEX-TIATH HEJOUETOB.

OueHka 2 cTaBUTCS, €CIIU YUCIO OUIMOOK M HEJIOUETOB MPEBBICUIIO HOPMY IS
OLICHKH 3 WJIM NIPaBUJILHO BBIIIOJIHEHO MeHee 2/3 Bceil padoThl.

OlleHKa 1 CTaBUTCA, €CJIM YUCHHUK COBCCM HC BBLIITOJIHWUII HX OAHOTIO 3a/laHUAA.

OueHka JjabopaTopHbIX padoT

Ouenka S craBuTCS, €CNU y4alllUiics BBIIOJIHSAET padoOTy B MOJIHOM 00bEME C
co0I0IeHHEeM HE0OX0JMMON MOCe0BATENbHOCTH POBEACHUS ONIBITOB U U3MEPEHUM;
CaMOCTOSITENIHO U PAIlHOHAIBPHO MOHTHPYET HEOOXOAMMOE 000pYI0BaHNE; BCE OIBITHI
MIPOBOJIMT B YCIOBUSX U PEKMUMaX, 00€CIICUMBAIONINX MOTyUYeHUE TPABUIIBHBIX PE3yIbTaTOB
Y BBIBOJIOB; COONIIOAAET TpeOOBaHUs MpaBui 0€30MaCHOIO TPY/a; B OTYETE MPABUIILHO U
aKKypaTHO BBITIOJHSIET BCE 3aIMCH, TAOIHIIBI, PUCYHKH, YEPTEXKH, TPa(QUKH, BHIYHCICHUS;
MIPABUJIBHO BBINOJIHAET aHAJINU3 TOTPEIIHOCTEH.

Ouenka 4 cTaBUTCS, €CIIU BBINOJHEHBI TPEOOBAHUS K OLIEHKE 5, HO JIOMYILIEHO ABa-
TpU HeJo4eTa, He 00Jiee OHOM HErpyOoil OIITMOKU M OJTHOTO HEJA0YETa.

Ouenka 3 ctaButcs, €ciau padoTa BINOJIHEHA HE MOJHOCThIO, HO 00beM
BBITIOJITHEHHON YaCTH TaKOB, YTO MO3BOJIAET MOJIYYUTh MPABHIbHBIE PE3YJIbTATHI H BBIBOJIBI;
€CJIM B XOJI€ IPOBEJICHUS OTBITA U U3MEPEHUN OBLITN JOMYIICHBI OTITHOKH.

Ouenka 2 cTaBUTCS, €CIU padoTa BBINOIHEHA HE MOJTHOCThIO, K 00bEM
BBITIOJITHEHHOW YacTH paOO0ThI HE MO3BOJIAET CAEAaTh MPABUIIbHBIE BBIBOJIBI; €CIIH OIBITHI,
W3MEPEHHUsI, BRIYUCIICHUS, HAOTIOICHUS TPOU3BOMIINCH HETIPABIIIBLHO.

Ouenka 1 cTaBUTCS, €CITU YYAIIUKCSA COBCEM HE BBITIOJIHUI padoTy.

Bo Bcex citydasix olleHKa CHHXKAeTCs, €CIIM YYEHUK He co0uroaan TpeOoBaHui
npaBui 0€30MaCHOTO TPY/a.



HEPEYEHDb OLIUBOK

I'pyovie omunoku

1.

N

o b
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He3nanwue ornpezaenennii OCHOBHBIX MOHSATUH, 3aKOHOB, ITPABUJI, OCHOBHBIX
MOJIOKEHUH Teopuu, PopMyJi, OOIIETIPUHATHIX CHUMBOJIOB 0003HAUCHUS
(bU3UYECKUX BEIMYWH, CAMHUI] KX U3MEPCHUS.

HeyMeHue BbIACISITH B OTBETE IJIaBHOE.

HeyMeHne npuMeHSTh 3HaHUS JJ1s1 PEIICHUS 3a/1a4 U 00 bSICHEHUSI
(bU3UYECKUX SIBICHHN; HEMPABIIIBHO C(HOPMYITUPOBAHHBIC BOIIPOCHI 33/1a4l
WJIU HEBEPHbBIC OOBSICHEHUSI X0JIa €€ PEIICHUS; HE3HAHUE MPUEMOB PEIICHUS
3a]1a4, aHAJIOTMYHBIX paHee PEeUICHHBIM B KJIacce; OMIMOKH, TOKa3bIBAIOIIHIE
HEIPaBUJIbHOE IOHUMAaHUE YCIIOBHS 3aa4H UM HENPABUIBHOE
VCTOJIKOBAHUE PEILICHHUS.

Heymenue untath v CTpouTh rpadMKy U MPUHIUITAATIBHBIE CXEMBI.
HeymeHnue norotroBUTh kK paboTe YCTAaHOBKY WJIH JJAOOpAaTOPHOE
00opyZ0BaHUE, MPOBECTHU OMBIT, HEOOXOAUMbBIE PACUEThI WIIH UCIIOIH30BaATh
MOJTYYEHHbIE JAHHBIE JJIs1 BEIBOJOB.

Heb6pexxHoe oTHOIIEHHE K J1ab0paTOpHOMY 000PYTIOBAHUIO U U3MEPHUTEIIbHBIM
npudopam.

Heymenue onpenenuts nNokazaHue U3MEPUTEILHOTO Tpubdopa.

Hapymienue TpeboBanuii mpaBuii 6€30MacHOTO TPYy/ia MPHU BBITIOTHEHUU
HKCIIEPUMEHTA.

Hezpyooie oumuoru

1.

3.

4.

Hetounoctu hopmMyInpoBOK, onpeeeHri, TOHATHI, 3aKOHOB, TCOPHH,
BBI3BAHHBIC HEMOJHOTOW OXBaTa OCHOBHBIX MPU3HAKOB OMPEACIISIEMOTO
MOHSATHUSI; OIUOKU, BEI3BaHHBIE HECOOJIIOJCHUEM YCIOBUM MPOBEICHUSI OTbITA
WJIA U3MEPECHUM.

OmunOKH B YCIIOBHBIX 0003HAYEHUSAX HA MPUHIUIHAIBHBIX CXeMaX;
HETOYHOCTH YepTexkeid, rpad)uKoB, CXEM.

[Iponyck nian HETOYHOE HATMCAaHUEe HAMMEHOBAHUM eMHUIL (PU3NUECKUX
BCJIUYMH.

HeparmonaibHbIi BEIOOP X072 peIIeHUS.

Heoouemut

1.

B w

HepanmonainbHble 3anycy Mpy BEIYUCIECHUSAX, HEPAMOHATbHBIE TPUEMBI
BBIYKCIICHU, TpeoOpa30BaHuil 1 PEIIeHU 3a/1ay.

Apudmernueckre OMOKY B BBIYUCICHUSIX, €CIIU 3TU OIIMOKHU Tpy0o He
HCKQKAIOT PEaJIbHOCTb MOJyYEHHOI'O PE3YJIbTATA.

OTnenbHBIE OTPEUIHOCTH B (POPMYITMPOBKE BOMPOCA UM OTBETA.
HebpexHoe BhIMOIHEHHE 3aHuCe, YepTekei, cXeM, rpapuKoB.
Opdorpaduyeckne v MyHKTyaITMOHHBIC OIITHOKH.
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IHIJTAHUPOBAHHUE YYEBHOI'O MATEPHUAJIA

no gusuke A7 9 Kiacca ¢ yueToM TpeOOBaHUN K YPOBHIO MOJTOTOBKUA 00YYaIOIIUXCSI

Ne CpeacrBa 00y4enus, Tpebosanus OcHOBHBIE BU/IbI Jdomamnee
Hara Tema ypoka Kk 0azoBoMy
yYpoKa JAE€MOHCTPAlMHU aesareabHocTu (YY) 3alaHue
YPOBHIO NOATOTOBKU
ABUKXEHUE TEJI BBJIU3U TIOBEPXHOCTU 3EMJIN U TPABUTALUSA (13 yacoB)
1 1 Beoowwiti uncmpyxmasic no MynbTuMenuiHOE 3HaThL/IOHUMATDH Pewienune 3anau Kouncnekr
mexHuKe Oe30nacHocmu 8 COIIPOBOX/ICHUE. ¢busnueckuit CMBICII | Pa3IUYHOIO TUIIA U ypoKa
Kabuneme Quszuxu. PaBHOMEPHOTO U | YPOBHS CJIOXHOCTH.
[ToBTOpEHNE OCHOBHBIX PaBHOIIEPEMEHHOTO
MOHATUN U YpaBHEHUN JABWKECHUS, MIEPEMCILICHNU,
KUHEMATUKH NPSAMOIMHEHHOTO CKOpOCTH 1 yCKOPCHHUAL.
BUKCHI. Ymerb MIPUMEHSTH
MOJTyYeHHbIE  3HAHWSA  TIpH
pelieHur  3a1ad [0 TeMe
«OCHOBBI KHHEMAaTHKN
2 2 [ToBTOpEHME 3aKOHOB MynbTumMenuiHoe 3HATH/MOHUMATH Pemenue 3amau Koucnekr
AuHaMukK HeroTona COTIPOBOXKICHUE (M3UYEeCKUil CMBICT 3aKOHOB | PAa3IMYHOTO THIA U ypoka
HeroroHa. YPOBHS CIIOKHOCTH.
Ymern MIPUMEHSTH
MOJTyYeHHbIE  3HAHUSA  TIpU
peleHu: 3a/1a4
3 3 Nmnynsc cunel. Umnynbe Tena. | JleMOHCTpaius peakTUBHOTO | 3HATH/MOHUMATH cMmbici | [IpuMeHsTh 3aK0H Koncnekr
3aKOH COXpaHEHUs UMITYJIbCa. JIBUKCHHS, MyTbTUMEIUHHOE | (PU3MUYECKUX BEJIMYMH: | COXPAHEHUS UMITYJIbCa ypoKa
PeakTuBHOE nBIKEHME CONPOBOXKICHHE UMIIyJIbC ~ TeJla, HUMIYJbC | JUIs pacuéTa pe3yiabTaToB
CHUJIBI. B3aUMOJICUCTBHS TE
Ymersb OOBSICHSTH
B3aUMOJICUCTBHE Ted,
WCTIOJNIB3YSl 3aKOH COXPAaHEHHS
HMITYJIbCA.
4 4 Pemenwue 3anaq Ha npumenenre | COOpPHUKMA TTO3HABATENBHBIX | 3HATH/MIOHUMATD Pemienue 3anau Koncnexr
3aKOHA COXPAHEHMS HMITYJTbca Y Pa3BHUBANOIIUX 33JaHUN MO | PU3NYECKUIA CMBICI 3aKOHA | pa3IMYHOTO THIIA U ypoKa
TeMe, CIIPaBOYHAS | COXPAaHEHUS WUMITYJIbCa. | YPOBHS CIOKHOCTH.
JuTepaTypa YMmeTb MIPUMEHSTh
MOJTYyYCHHbIC  3HAHUSA  TIpU
pelIeHnH 3a/1a9




JIBmxenue Tenna, OpOIICHHOTO MynbTUMEIHIHHOE ¥YMerb TIpUMEHATH, 3HaHWA | Pemrenue 3amau §1
BEPTUKAJIBHO BBEPX. CONPOBOXKICHHE IpA  pElICHWH 337a4  Ha | pa3jJu4yHOro THIA U
JIBUKCHHUE Teja, OPOIICHHOTO | YPOBHS CIIOKHOCTH.
BEPTUKAJIBHO BBEPX
JIBrmxenne Tena, OpOIIEHHOTO MynbsTUMEaHIHOE YMersp TmpuMeHATh 3HaHUA | Pernenue 3agau §2
TOPU30HTAJIBHO. COIIPpOBOXKIACHUC, Inprn  pCIICHWKU  3aaa4 Ha | pa3sjiM4HOro Turia u
JIEMOHCTPALMS IBU>KCHUS JIBUKCHHUE Teja, OPOIICHHOTO | YPOBHS CIIOKHOCTH.
Teja, OpOIIEHHOTO TOPU30HTAIBHO
TOPU30HTAJIBHO.
JBmkeHue Tena, OpoeHHOro MynbsTHMEIUHHOE Ymers npumeHars 3HaHuA | PemreHue 3amau §3
II0J1 YIJIOM K TOPHU30HTY. COIIPOBOXJACHUC, TCIIA, npun pemIeHnun 3aga4 Ha | pa3jiIMd4HOro Turia u
OpOIIIEHHOTO TTOJT YTIIOM K NIBIKEHHE Teja, OPOIIEHHOTO | YPOBHS CIIOKHOCTH.
TOPU3OHTY. IO/ YTJIOM K TOPU30HTY
JIBu>xeHue Tena mno MynpTUMeEnnitHOE 3HaTh / IOHUMATH Pemenue 3amau §4,5
OKPY>KHOCTH. HepI/IOI[ u COIIPOBOXKACHUE, CMBICII MOHSITHH: pas3jingyHoro TUIa u
4acTOTA. JIEMOHCTpPALMsI HAIMpPaBICHUS | UEHTPOCTPEMUTEIBHOE YPOBHSI CJIOKHOCTH.
CKOpPOCTH TpPHU PABHOMEPHOM | YCKOPEHHUE, IEPUOJ U 4aCTOTA
JIBIDKEHUU TI0 OKPY>KHOCTH oOpaineHus.
YMmeThb ONpeaesITh
HalpaBjeHUE W  BEIUUYHHY
CKOPOCTH ¥ YCKOpEHHS,
nepuon u 4acTOTy
oOparteHus pu
pPaBHOMEPHOM [BIXKEHUU TIO
OKPY>KHOCTH
JlabopaTopHasi padora Nel JlaboparopHoe 3HaTh / NOHUMATH KonctpynpoBanue moBT. § 4,5
«I/I3yquHe JBU)KEHUS TEJI IO O60py,Z[OBaHI/Ie: IITaTuB, CMBICJI IIOHSTHH: 3KCH€pHMeHTaﬂBHOﬁ
okpyskHOCTH». TH IapUK HA HUTH, JTUCT LEHTPOCTPEMUTENBHOE YCTaHOBKH, BBIOOP
Oymaru, ITUpKyJIb, YCKOpEHHE, TIEPHOJT | TTOPSIIKA TPOBEICHUS
yUCHHYECKas JIMHEHKA, oOpareHusl. OTIBITA B COOTBETCTBHH C

CEKyHIIOMEp.

YMers GpopMynupoBaTh HETU
MPOBEJCHUS OTBITA U AENaTh
BBIBOJIBI HA OCHOBaHHUH
MOJTYYEHHBIX
9KCIEPUMEHTAIBHBIX
JTaHHBIX.

MPEI0KEHHON
TUNoTe3o. YMeHue
HCIIOJIb30BaTh
¢uznueckue npuOOpsI U
U3MEpUTEIbHBIC
WHCTPYMEHTHI JIS
MPSIMBIX U KOCBEHHBIX
H3MEpEeHUN PU3NIecKnX
BEITUIHH (IIPOMEKYTOK
BpPEMEHH, TIEpHO/T




oOparreHus, yCKOpeHHe,
JIMHENRHAS CKOPOCTH).

10 | 10 3aK0H BCEMUPHOTO TATOTeHUs. | MynpTUMenuitHOe 3HaTh, / moHumMarb cMmbica | O0ObscHeHne (usuueckux | § 6
COIIPOBOK/ICHUE TOHSATHS «BCEMHUpHOE | SIBJIGHUH  HAa  OCHOBE
TATOTEHHUE. 3aKOHA BCEMHUPHOTO
YMerb NpPUMEHATh  3aKOH | TSATOTEHUS
BCEMUPHOTO TATOTCHUS TIPU
peleHNH 3a1a4
11 | 11 JIBImKeHne NCKYCCTBEHHBIX MynbTumeanitHoe 3nare / moHuMath cwmbich | O0bscHeHHe (u3myeckux | § 7, 8
cryTHHKOB 3emin. I'paButanus | CONPOBOXKICHHE TIOHATHH: HUCKYCCTBEHHBIH | SIBIICHUUI Ha OCHOBE
1 Beenennas. COYTHHK  3emuid, TiepBas | 3aKoHa BCEMHPHOTO
KOCMHYECKAast CKOPOCTb. TATOTEHUS
YmMmerb  [OpUMEHSTH  3aKOH
BCEMUPHOTO TATOTCHUS TIPU
pelleHNH 3a/1a4
12 | 12 Pemenne 3amau mo Teme | COOpHUKM TIO3HABATENbHBIX | YMeTh  IPUMEHSATh 3aKoH | PemreHue 3amau moBT. § 7, 8
«/IBmxenne TNl BOJIM3M | ¥ Pa3BUBAIOIINX 3a/IaHUI 1O | BCEMUPHOTO TATOTEHUS TIPH | Pa3iIMYHOTO THUTIA H
MOBEPXHOCTH 3emin TeMe, CIpaBOYHAs | PEIICHUH 3a1a4 YPOBHS CIIO’KHOCTH.
TpaBUTALIUS. IUTeparypa
13 | 13 KonTtposannas padora Nel mo | KoHTponbHO-U3MepUTENbHBIE | YMeTh npuMeHsTh | Pemenue 3amay moBT. § 1-8
TeMe «I[BI/DKCHI/IQ Te BOU3H MaTeprualibl 1o TEMC | MOJYYCHHBIC 3HAHUA Ipr | pa3JIA4HOIO THIIA U
TOBEPXHOCTH 3eMIH 1 «/IBmxkenne Tem  BONW3M | pelleHWH 33/7a4 10 TEMe | YPOBHS CIOXHOCTH.
T noBepxHocTH  3emin W | «/IBmwKeHne  Ten  BOJM3H
rpaBUTAIUS MOBEPXHOCTH 3emin u
TpaBUTAIH.
MEXAHUYECKHUE KOJIEBAHUSA U BOJIHbBI (6 yacoB)
14 | 1 Mexanndeckue KojaeOaHus. JeMoHcTpanus 3HaTh / IOHUMATH Onucanue §9 10
MasTHHK. XapaKTepUCTHKHA MEXaHHUUYECKUX KoneOaHui (U3NYECKUil CMBICH IOHSATHIA: | KOJEOATENbHBIX CUCTEM U
KOIEGATEIbHOTO ABHKCHISL. aMILTUTY/1a, TIEPHOJT U oTpeJiesieHIe OCHOBHBIX
JacToTa KojeOaHuil. XapaKTePUCTHK
YMmeTsb onpeneisiTh KOJICOaHUIA.
OCHOBHBIE XapaKTEPUCTUKU
K0J1e0aTeIbHOTO JTBH)KECHHSI.
15| 2 [epuon xonebanmit JlaboparopHoe 3HaTh / IOHUMATH KounctpyupoBanue §11
MaTeMAaTHYECKOr0 MasTHHKA. 00opyIoBaHKe: IITATHUB, (hU3UYECKUI CMBICT TIOHATUH: | SKCIIEPUMEHTAILHOM

JlaGopaTopHasi padoTa Ne2
«Uzyuenue konebanuit
HUTSHOTO MasiTHUKa». Th

IIapyuK Ha HUTH,
HU3MCPUTCIIbHAA JICHTA,
CCKYHAOMCD.

epuoT KojaeOaHmid

MaTEeMaTHYECKOTO MasTHUKA. .
YMeTb GOpMYITHPOBATh LEITH
MPOBENICHHSI OTBITA W JIeaTh

YCTaHOBKH, BBIOOD
TIOPSIKA TIPOBEICHUS
OTIBITa B COOTBETCTBHUHU C
MPEJI0KEHHOU




BBIBOJbI HA OCHOBAaHHH
MOJTyYeHHBIX
AKCTIEPUMEHTATBHBIX
JaHHBIX.

TUIIOTE301. YMeHue
HCIIONTE30BaTh
(huznueckue npudopsI U
A3MEpUTEIbHBIC
WHCTPYMEHTHI JIS
MIPSIMBIX U KOCBEHHBIX
U3MEpeHHH (PU3UIECKUX
BEJIMYUH (ITPOMEXKYTOK
BPEMCHH, JJIMHA HHUTH,
MIEPUOJI Y 4aCcTOTa

Kosebanuii).
16 I"apmornueckue KonedaHusl. JemMoHCTpalust  pa3NUYHBIX | 3HATH / MOHMMATH CMBICIT OO0BbsacHeHue yCIoBUit § 12,13
3aryxaromue KoineOaHusl. BUJIOB KoJICOAHUH, | TOHSATHH: TAPMOHHYECKOE BO3HUKHOBEHUS
BrinyxaeHHbIe KONEeOaHMsL. pe3oHaHca. KosiebaHue, 3aTyxaromiee Pa3UYHBIX BHIIOB
Pe3onanc. KoJieOaHue, BEIHYXKJICHHOE KoJeOaHuil.
KosiebaHue, yCIoBUE
pe3oHaHca.
YMeThb pa3nuuarh BHIBI
KoJIeOaHM.
17 JlaGopaTopHnas paéora Ne3 JlaGopaTtopHoe 3HaTh / MIOHUMATH Koncrpynpoanue nosT. § 9-13
«/3yuenue konebanuii 000pyI0BaHUE: IITATHB, (U3MYECKUI CMBICIT TIOHATHI: | SKCIIEPUMEHTAIbHOM
NPYKHHHOTO MasTHUKa». TH npyXuHa, Habop rpy3os, neproJ1 KojaeOaHuit YCTaHOBKH, BBIOOD
YUCHHUYCCKasd JIMHCHKA, IMPYXUHHOTO MasiTHUKA.. nopsaaka rmpoBCACHUA
CEKYHIIOMED. Ymers hopMyIHpOBaTH LIEJIM | ONBITA B COOTBETCTBHU C
NPOBEICHUS OIBITA W JICNaTh | MPEIOKEHHOI
BBIBOJIbl HA OCHOBAaHHUH TUIIOTE30H. YMeHue
IMMOJTY4YCHHBIX HCIIOJIB30BaTh
9KCIEPUMEHTATBHBIX (uznveckre npubOOpsI 1
JaHHBIX. U3MEpUTEIIbHbIE
MHCTPYMEHTBHI JUIs
IMPAMBIX 1 KOCBECHHBIX
U3MepeHni (PU3NIECKUX
BEJINYMH (TIPOMEKYTOK
BPEMEHHU, YJIMHECHHE
NpY>KUHBI, IEPUOJT U
94acTOTa KOJICOAHMIA).
18 BomHoBsie sinenns. {immaa JleMoncTpanus 3HaTh / NOHUMATH CMBICIT YMmeTb popMyTupOoBaTh § 14,15
BoJTHEI. CKOPOCTH MEXaHNYECKHX BOJIH, | IOHATHI: BOJIHA, JUTHHA BBIBOJ] O 3aBUCHMOCTH
PACTIPOCTpAHEHHS BOJH. MYJIbTUMEINIHOE BOJIHBI 1 CKOPOCTB BOJIHBI. (u3NUECKUX BEJINYHH.
COIIPOBOK/ICHUE YMeTs paznuyaTh BUABI Pemenne 3anau

BOJIH.

Ppa3JIM4HOro THUIla u




YPOBHS CIIOKHOCTH.

19 KonTpoannas padora Ne2 mo | KoHTponbHO-U3MepuUTeNnbHbIE | YMeTh npuMeHATs | Pemenue 3agau noBT. § 9-15
TeMe «MexaHndecKkue Marepuabl 1o T€ME | TIOJly4eHHbIE ~ 3HAaHUS  TPU | PA3IUYHOIO THUIA U
KOTICOAHTIS 1 BOTHED. «MexaHnueckiue KojeOaHWs | PEICHMM 3a7ad 10 TEME | YPOBHS CIIOKHOCTH.
Y BOJIHBD» «MexaHnueckue KoineOanus u
BOJIHBD).
3BYK (4 4aca)
20 3BYKOBBIE KOJICOaHHSI. JemoHcTpanus yci0BUl | 3HATh / MOHMMATB CMBICI Pemenne 3anau § 16, 17
VcTOYHUKHN 3BYyKa. 3ByKOBI:-Ie pacupoCTpaHCHUA 3BYKa, TIOHATHH. 3BYK U CKOPOCTb pas3jingyHoro TUIa u
BoHbL. CKOPOCTD 3BYKA. CIpaBOYHasl IUTEPATYpPa 3BYyKa. YPOBHS CIIOKHOCTH.
21 I'pomxocTh 3ByKa. BeicoTa n JleMoHCcTpanus kKaMepToHa 3HATH/MIOHUMATDH Onwucanue u oobsicienue | § 18
TeMOp 3ByKa. (U3UYECKUI CMBICI MOHSTUMN: | 3aBUCUMOCTHU
TPOMKOCTh 3BYKa, BBICOTA M | XapaKTEPHCTHK 3BYyKa
TeMOp 3BYyKa. (rpoMkocTH, TeMOpa,
BBICOTHI) OT TAPaMETPOB
BOJIHBL.
22 OTpakeHne 3ByKa. IXO. JleMOHCTpaluss  OTpaKCHUs | YMeTh OOBICHATH CBoOicTBa | OOBSICHEHNE § 19,20
Pe30HAHC B aKyCTHKE. 3ByKa W aKyCTHYECKOrO | 3BYKOBBIX BOJIH. HaOJII01aeMBbIX SIBICHUH
pe3oHaHca
23 O06o01maron il ypok mo teme MynbTumMenuiHoe YmMerb IpUMEHSTH OO0bsAcHEHNE § 21, moBT.
«3ByK». VIIbTpa3ByK I COIIPOBOK/ICHUE TIOJTyYEHHbIC 3HAHUA 110 TeMe | HaOIIO/IaeMbIX  sIBICHUH, | § 16-20
uH PA3BYK B IPUPOJIE H «3BYK» BBITOJHEHHE TBOPYECKHX
TEXHUKE. ajanun
SJIEKTPOMATHUTHBIE KOJTEGAHUSA U BOJIHBI (8 uacoB)
24 WNHayxuys MarHuTHOTO MOJS. MynbTUMeIUHHOE 3HATH/MIOHMMATDH cMmeici | [Ipumenenue npasuna § 22
COIIPOBOXKJIACHUEC IIOHATHA CKUHOYKOUA 6ypanI/IKa hing:
MarHUTHOTO TOJISI». oTIpeIeTeHNs
HallpaBJIeHUs JIMHUN
MarHUTHOW MHIYKLIWH.
25 OnHOpOAHOE MAarHUTHOE ToJie. | MyJIbTUMETUIHOE 3HaTh/IOHUMATDH cMbIcl | OOBsICHEHNE YCITOBUH §23
MarauTHBIH TOTOK. COIIPOBOXKICHUE MOHATHH: OJTHOPOJIHOE | U3MEHEHUSI MarHUTHOTO
MarHUTHOE nosie U | TIOTOKa.

MarduTHBINA MOTOK.




26 OneKTpOMarHuTHas HHAYKIMA. | JleMoHCcTparms 3HaTh/moHuMaTh Gr3ndeckuii | [IpuMmeHeHue npaeuna | § 24
AIIEKTPOMAarHUTHOMN CMBICIT seierus | Jlenma mnms ompeneneHus
WHAYKIAN ANICKTPOMArHUTHON MHYKIIUH. | HaIllPaBIICHUS
YMerb TPUMEHATh TNPABWIO | HHAYKIIMOHHOTO TOKa B
Jlexma. Pa3IMIHBIX CUTYallHsX.

27 JlaGopaTopHasi padora Ne4 JlaboparopHoe 3HaTh / IOHUMATH KonctpyupoBanue TOBT. § 24
«Habmonenue sBienus o0opyaoBaHKe: ABE KATYIIKH | (PU3UYECKUI CMBICH OHATHA | SKCIIEPUMEHTATBHON
eKTPOMATHHTHO# HHAyKIMy, | © CEPACTHIKaMH, «ANEeKTPOMarHUTHAs YCTaHOBKH, BBIOOP
TE MUJLTHAMIIEPMETP, WHIYKIIAS. MTOPSAIKA TIPOBEICHUS

JIyrooOpa3HbIid MarHur, YMmers hopMynHUpoOBaTh HEMU | ONBITa B COOTBETCTBUU C
KITIOY, PEOCTaT, UCTOYHHUK MIPOBEJICHHS OTIBITA U JENaTh | MPenIoKEeHHON
MTUTaHWS, COCTUHUTEIHHBIE BEIBOJIBI HA OCHOBAHHH THUTIOTE30M.
MpOBO/IA. MOJTyYSHHBIX

AKCTIEPUMEHTATBHBIX

JTAHHBIX.

28 [lepeMeHHBII AMEKTPUIECKU JemMoHcTpamus noaydeHus 3HATH/IOHUMATH cmbicn | OObSICHEeHHE mporecca | § 25, 26

TOK. DJIEKTPOMarHUTHOE HOJIE. IIEPEMEHHOTO TOKA IIpU TIOHSITUIA: MEPEMEHHBIN | BOSHUKHOBEHHS
BpaIlleHUHU BUTKA B ANEKTPHUYECKUIT TOK, | IEPEMEHHOTO TOKA.
MarHiTHOM IIOJIE, ANIEKTPOMATHUTHOE TIOJIE.
MYJIbTUMEIUAHOE
COTPOBOXKIEHUE

29 [Tepenaua sanexTpuueckoi JeMoHcTpanus ycTpoicTBa 3HaTh / IOHUMATH OOnbsicHEHUE MTPUHIMIIA moBT. § 25, 26

sueprun. Tparncopmarop Tparcdopmaropa. CMBICTT TIOHSITHS nepeavn AIEKTPUIECKOM
«TpaHchopmMaTopy. SHEPTUH Ha PACCTOSAHUS U
MIPUHIIUTIA TEHCTBUS
Tparcdopmaropa.

30 DNeKTpOMarHUTHEIE KojiebaHus. | MylnbTUMeTUIHOE 3HaTh / NOHUMATH OO0bsicHeHHE § 27,28

DJIeKTPOMAarHUTHBIE BOJIHBIL COIIPOBOXKICHUE CMBICTT TIOHSTHIA: HaAOII0JaeMbIX SBJICHHUH
AJIEKTPOMAarHUTHBIC
KoJIeOaHus U
3JIEKTPOMArHUTHBIE BOJIHBI.

31 O06o001maronuii ypok mo teme COOpHUKM TIO3HABATENLHBIX | YMETh npuMeHaTh | O0cyxIeHue § 29, noBT.
«DNEKTPOMATHUTHBIE M Pa3BHUBAIONINX 3aJaHUN IO | TONyYEHHbBIE 3HAHUS MPAKTHYECKOTO § 22-28
KOMEGARES 1 BOJHED). TeMe, CIIpaBOYHAs MIPUMEHEHUS

JuTepaTypa ANIEKTPOMAarHeTH3Ma
TFEOMETPUYECKAS OIITUKA (11 yacoB)

32 Csert. MUcTOUHHKY CcBeTa. JeMoHcTpanus 3HaTh / MOHUMATH CMBEICTT Pemenne 3amau Ha § 30,31

PaCHpOCTpaHCHI/Ie CBETa B HpHMOHHHeﬁHOFO 3aKOHa HpHMOHHHeﬁHOFO IIPUMCHCHUEC 3aKOHa




OJIHOPOJIHOM cpenie.

pacrpocTpaHeHus CBeTa,
HUCTOYHUKOB CBETA.

pacrpocTpaHeHus CBeTa.
YMeTb CTPOUTH 00JTACTh TEHU
Y TIOJTYTCHH.

MPSMOJIUHEUHOTO
pacmpoCTpaHeHHUs CBETA.

33 OTtpaxenue cBera. [1mockoe JeMoHcTpausg  oTpaxeHus | 3HaTh / IOHUMATH IMoctpoenue nanatomero | § 32, 33
3epKalIo. CBETa, 3aBHCHMOCTH  yIia | GU3NYECKU CMBICT 3aKOHA | M OTPaXEHHOTO JTydeH,
OTpaKEHHSI CBETa OT YIJia | OTPaKCHHs CBETA. onpeJieJIeHUE MyTeM
MaficHus, MYJbTUMEIUNUHOE | YMETh CTPOUTh OTPaKEHHBIN | TOCTPOCHUS
COTIPOBOX/ICHUE. Ty pacmonoKeHns U BHIa
H300paKCHHSI B TUTOCKOM
3epKaje.

34 [Ipenomnenue cpera. JemoHcTpanus 3HaTh / NOHUMAThH OOBbsicHEHHE § 34
MPEeOMIICHHS CBETA, CMBICTT 3aKOHA MTPETIOMIICHUST | HAOIIFOTAaeMBIX SIBIICHUH
3aBUCUMOCTH yTJIa CBeTa.

MIPEIOMJICHUS CBETA OT yIia | YMeThb CTPOHUTH
MaICHUS. TIPEIIOMIICHHBIH JTy4.
35 JlaGopaTopHas paGora Ne 5 JlaGopatopHoe 3HaThH / NOHUMATH KoncTtpynpoBanue noBT. § 34
«Habnronenue npenomiaeHus 000pyIOBaHUE: CTEKIISTHHAS (DU3UYECKUI CMBICIT TIOHATUS | SKCIIEPUMEHTAIbHOM
cBeTa. M3Mepente mokasatens npu3Ma, KOBpHK, 4 HTOJIKH, «TOKa3aTehb IPETOMIICHUS YCTaHOBKH, BBIOOP
mpenoMiIeHna creiay. TB M3MepHUTeIbHAas TNHEeWKa, BEIIECTBAY. MOPSIKA TPOBEICHUS
IUPKYJIb. YmeTh hopMyIUPOBATH LIETH | OIBITA B COOTBETCTBUHU C
MIPOBEICHMUSI OTBITA U JENaTh | MPEITIOKCHHON
BEIBOJII HA OCHOBaHHUU TUTIOTE301. YMeHue
MOJTyYeHHBIX WCIIOJb30BaTh
9KCIEPUMEHTAIBHBIX (uznveckre npuOOpsI U
JTAHHBIX. WU3MEpUTEIbHBIC
WHCTPYMEHTHI JISI
MPSIMBIX U KOCBEHHBIX
M3MEpeHnH (PU3NIECKIX
BEJINYMH (JUTMHA OTPE3KA).
36 Pemenue 3amau mo teme COOpHUKM TI03HABATENILHBIX | YMeTh pelarh 3afaun  Ha | PemieHue 3amxau moBT. § 31-34
«3aKOHBI F€OMETPHYECKO Y pa3BUBAIOIINX 33JaHUKA IO | MPUMCHCHUE 3aKOHOB | pa3JIMYHOTO THIIA U
OIITHKID) TeMe, CIIpaBOYHAs | TEOMETPUUYECKON ONTUKHU. YPOBHSI CJIOKHOCTH.
JTuTepaTypa
37 JIuH3EL JlaGopaTopHoe 3HaTh / NOHUMATH KoncrpynpoBanue § 35
JIaGopaTopnas pa6ora Ne 6 obopynoBanue: coobuparomast | GU3NIECKUI CMBICI MOHATHIA: | IKCIIEPUMEHTAILHON

«Omnpenenenne GoKyCHOTO
pacCTOSTHUS U ONITUYECKOMN
CWJIBI cobuparorieii iuH3b. Th

JIMH3a, DKPaH,
M3MEpUTENbHAS JINHEKA.

(hOKyCHOE pacCcTOsSTHUE U
ONTHYECKAs CHJIA JIMH3BL.
YMerb GopMyITHpOBATh HETH
MPOBEICHHS OMbITA U JeIaTh
BBIBOJIb HA OCHOBAHHH

YCTaHOBKH, BHIOOD
HOpsIIKA IPOBEJCHHUS
OTIBITa B COOTBETCTBHHU C
MIPENTI0KEHHON
TUIOTE30i. YMeHHe




IMOJTYYCHHBIX
SKCIICPUMEHTAIIBHBIX
JaHHBIX.

UCIIOJIb30BaTh
(hm3mIecKre IpuOOpPHl U
U3MEpUTETIbHBIC
WHCTPYMEHTHI JUIS
MIPSIMBIX 1 KOCBEHHBIX
nU3MepeHi (PU3NIECKUX
BennurH (PokycHoe
pacCTOSIHUE JTMH3EI).

38| 7 Nzobpaxenne, naBaemoe JeMoHCTpamms xofa Jydeil B | YMeThb CTpOUTH m300paxkenne | Ompenenenne nytem | § 36
JTHH30i coOuparoumx U | B TOHKHUX JIMH33X. MOCTPOCHUS
PacCEeUBAIOIINX JINH3AX. pacronioXeHuss W BHIA
M300paXXeHuss B TOHKHX
JIMH32aX.
39| 8 JlabopaTopHas padora Ne 7 JlaboparopHoe 3HaThL / NOHUMATH KoucTpyupopanue moBT. § 35, 36
«ITonmyueHue H300PaKEHHS C 000pyI0BaHHE: JIMH3A, (U3UYECKUIT CMBICH IOHATHS | SKCIICPUMEHTAITLHON
TIOMOIIIBIO JIHH3ED. TH 9KpPaH, ANEeKTpHUYeCKast «JTHH32». YCTaHOBKH, BHIOOD
JIaMITOYKa Ha TOJICTaBKE, Ymers hopMyaHpoBaTh LENU | MOPSIKA MPOBEACHUS
KITFOY, HICTOYHHK MTUTAHUS, MPOBENICHHS OMBITA W JEJaTh | OMbITA B COOTBETCTBHU C
COCJIMHUTEINBHBIC TPOBO/IA, BBIBOJIBI HA OCHOBAaHUH NPE/TIOKCHHON
M3MEPUTEIIbHAS JIMHENKA. IIOJIy4YEHHBIX TUIIOTE301. YMeHue
SKCIICPUMEHTAIbHBIX HCIIOJIB30BaTh
JTAHHBIX. (hmznueckue mpudopsI 1
N3MCPUTCIIbHBIC
UHCTPYMEHTBHI JUIs1
NPSIMBIX U KOCBEHHBIX
U3MEpEHHI (PU3NICCKUX
BEJIMYUH (JUIMHA OTPE3Ka).
40 | 9 Pemenue 3agay mmo reme COOpHUKM T[I03HABATE/IbHBIX | YMeTh pelarh 3afadd  Ha | PemreHue 3amau moBT. § 35, 36
«JIun3bl. OnTudeckue Y Pa3BUBAIOLIMX 3aJaHUH 10 | MOCTPOCHHE H300PAKEHHH B | Pa3IMYHOTO THUIIA U
PHGOPE Teme, CIpaBOYHAsS | COOMPAOIINX U | YPOBHSI CIIO)KHOCTH.
JUTEeparypa pacceuBaroIuX JIMH3aX.
41 | 10 KonTpoannas pa6ora Ne3 no | KoHTposbHO-M3MepHUTENbHBIE | YMeTh npuMeHATh | Pemenue 3amaq noBT. § 30-36
teme «eomeTpuueckas MaTepHabl o TEME | TIOJIyYCHHBIC  3HAHUS  IIPU | PA3JIUYHOIO THIIA U
OIITHKAY «['eomerpuyeckas ONTUKA pellleHHH  3a7ad [0 TeMe | YPOBHSI CIIO)KHOCTH.
«["eoMeTprueckast ONTHKAY.
42 | 11 I'ma3 xak onTuyeckas cuctema. | MynbTUMEAUIHOE 3unath / noHumath | OOBsICHEHHE IPUIHH § 37,38
Onrtuveckue NpruOOpPHI. CONPOBOXKICHHE YCTPOHCTBO riasa, | OJIM30pyKOCTH U

YCTPOMCTBO ¥ MPUHILIMUII
JIEHUCTBUSA ONITHYECKUX

AAJIbHO30PKOCTU 1
3HAYCHHUC OYKOB JIA




pUOOPOB.

KOPPEKIINHU 3PEHUS.

IJEKTPOMATHUTHAS NPUPOJA CBETA (7 yacoB)

43 Ckopocts cBeTa. MeTozpl MynbTumeaniiHoe 3uaTts / moHuMmath, urto | OOCyX)neHHe MeTo0B | § 39
HU3MEPEHHS CKOPOCTH CBETA. COIPOBOXK/ICHUE CKOPOCTb CBETa  HMEET | U3MEPEHHUs CKOpOCTH
MpesielbHOE 3HaYEHHE. CBETa.
44 Pasnoxxenue Oenoro ceeTa Ha JeMoHCTpanus qucrnepcuu 3HaTh / NOHUMATDH OO0OBbsicHeHnE § 40
uBera. Jlucrepcus mBera. Genoro cBera. CMBICJI OHATHA «IOUCIIEpCUsl | HAOMIOAAaeMbIX SBJICHUI
CBETa».
‘Ymern onmceiBaTh U
OOBSICHSATH SBIICHUE
JWCTIIEPCHH.
45 WnTepdepenuns BoiH. JemoncTpanus 3HaTh / NIOHUMATH OOnscHeHue §41
WHTEepEPEHIINU BOJH, CMBICIT SIBJICHUS HaOJIF0IaeMBIX SIBICHUH
MyJbTUMEIUIHOE MHTEPEPEHLINHU BOJIH.
COIIPOBOK/ICHHE. ‘YMeTb onuchIBaTh U
OOBSICHSATH SIBJIICHUE
uHTepdepeHIN.
46 WnTepdepenuns u BOTHOBbIE MynsTUMeIniHOE ‘YMmerts onvceIBaTh U OO0nbscHeHne § 42
CBOMCTBA CBETA. COIIPOBOK/ICHHE. OOBSICHSTH SBJICHUE HaOJII01aeMBbIX SIBICHUH
uHTepdEpEeHITNN CBeTa.
47 Hudpakums BonH. udpakmus | JemoHcTparus nudpakimu 3HaTh / MOHUMATH OO0nbscHeHne § 43
CBeTA. BOITH, MyJIbTHMEINHHOE CMBICIT SIBJICHUS TUPPAKITUH HaOJIFOIAEMBIX SIBICHUH
COTIPOBOX/ICHNE. BOJTH.
YMeTh onMcHIBaTH U
OOBSICHATE SIBJICHHE
JpaKIyy cCBeTa.
48 [ToniepeyHOCTH CBETOBBIX BOJIH. | MynpTUMenUHOE 3HATH/TIOHMMATH cMbicnt | OObsAcHEHHE § 44
DJeKTpOMarHuTHas MPUPOIA COIPOBOXKICHUE ¢$u3nIecKoro NOHATHA | HAaOII0IAeMbIX SIBICHUH
CBETA. «CBETY.
49 O06o0marontuii ypox mo TeMe COOpHUKM TIO3HABaTCIBHBIX | YMeETh npuMeHSTh | Pemrenne 3amau moBT. § 39-44
((3HeKTpOMaFHI/ITHaH pHUpoJIa M pa3BUBAIOIIUX 3a,[[aHPII>i 110 | IIOJIY4YCHHBIC 3HAHUA IIpy | pa3jIn4HOIoO TUIlAa U
CBETY. TeMe, CIpaBOYHAs 0655101{?}11/11/1 HaOJIIOIaeMBIX | YPOBHSI CII0)KHOCTH.
IuTeparypa SIBJICHUI.




KBAHTOBBIE ABJIEHUS (9 yacos)

50 OMBITHL, TOTBEPKAAIOIIIHE MynpTUMEnnitHOE 3HaThH/MIOHUMATH OO0cyXJIeHUE OIBITOB, § 45
CJIO)KHOE CTPOEHUE aToMa. COIIPOBOXKIACHUEC IJIaHETAapHYTO MOZECIb | IMOATBEPKAAIOMIUX
CTPOEHHS aToMa. CII0KHOE CTPOEHHUE aToMa.
51 H3nydyenue U CIIEKTPHI. MynbTHMEIUHHOE 3naTe/moHuMaThk  mpouecc | [lomyunTs u pa3BuTh § 46
KBanToBag runnoresa [ Litagka. COIIPOBOXKIACHUEC IMOTJIOMICHUA W HCIIYCKaHHs | IPEACTABIICHUA O
CBETa aTOMaMH. pa3IUYHBIX BUJAX
CIEKTPOB.
52 Atom bopa. MynbTumeaniiHoe 3narp/moHuMaTh  mporecc | Onpeneenne YHEPTHH, § 47
COTIPOBOXKICHUE MOTJIONMICHUS W WCITyCKaHWS | YaCTOTHI U JIJTHBI BOJHBI
CBETa aTOMaMH. (hOTOHOB, UCITYCKaEMBbIX
WM TIOTJIOIIaeMBbIX
aTOMOM TIPH TIEPEX0/Ie
MEXKIY SHEPTeTUIECKUMHU
YPOBHSMHU
53 PamnoaktuBHOCTE. CoCcTaB MynbsTHUMenuitHOE 3HaTL/MOHUMATH CMBICII | YMeETh 3alliChIBATh § 48, 49
aTOMHOTO S7Ipa. COTIPOBOXKICHUE TIOHSATHS «PaJTHOAKTUBHOCTEY. | MPOCTEHINNE YpaBHEHHS
YMmers XapaKTepU30BaTh | MPEBPAIEHUNA aTOMHBIX
anba-, Oera- W Tamma- | suep.
W3ITyYeHUs].
54 JlaGopaTopHas paGora Ne 8 JlaGoparopHoe 3HaThL / TOHUMATB KoncTtpynpoBanue moBT. § 48, 49
«V3ydenne 3aK0HOB obopyaoBanue: Gororpa- (U3UYECKUIT CMBICIT 3aKOHOB | AKCIIEPUMEHTAJIbHOM
COXpaHEHUs 3aPAAOBOrO U (U TPEKOB 3apsHKEHHBIX COXpaHEHUs 3apsI0BOTO U YCTaHOBKH, BBIOOP
MACCOBOTO THCE B AICPHBIX YaCTHIL. MacCOBOTO YHCEIN B SAJEPHBIX | MOPSIKA IPOBEICHUS
peaxiusx. OTIBITa B COOTBETCTBHUH C
peaKHHHvX no ororpagusm Ymeth hopMyIHpOBaTh LIENN | MPEIIOKEHHON
COOBITHI 5/IEPHBIX HPOBECHUS OMBITA U JENAaTh | TUIIOTE30M.
B3anMozencTeui». Th BBIBOJIBI HA OCHOBAHWUH
TTOJTYICHHBIX
AKCIIEPUMEHTAIBHBIX
JTAHHBIX.
55 SInepHble CUIIBI U sJIEpHbIE MynbTUMenuitHoE 3HATH/MOHMMATEH cMbIci | Pemrenue 3amau § 50
peaxiuu. COTIPOBOX/IEHUE ¢duzngeckoi BEIWYUHBI | PA3THIHOTO THTIA U
«IHEPTHUs CBS3U. YPOBHSI CJIOKHOCTH.
YMerhb COCTaBIATh YPABHEHUS
SITIEPHBIX PEAKITHIA.
56 [enenue u cuHTE3 A1ep MynbsTuMeauitHOE YMmerb cocTaBisaTh ypaBHeHus | PemieHue 3amau §51
COIIPOBOXKICHUE SIIEPHBIX PEAKLIUH. pa3IUYHOrO THUIMA U

YPOBHS CIIOKHOCTH.




57 ATOMHAas PHEpreTHKA MynbTUMEIHIHHOE YMerb npuBoauTh npumepbl | OOCYKICHHE OCHOBHBIX | § 52
COTIPOBOXKICHHE MMPAKTHIECKOTO  TIPHMEHEHHS | MpodemM aATOMHOM
SITICPHBIX PEaKTOPOB. SHEPIeTHKH.
58 KonTpoannas padora Ned no | KoHTponbHO-U3MepUTENbHBIE | YMeTh npuMeHATs | Pemenue 3agau moBT. § 45-52
Teme «KBaHTOBBIC SIBJICHUS) MaTepualibl 10 TEMC | IOJIYYCHHBIC 3HAHUS IIpA | pa3JIM4YHOI'O THUIIA U
«KBaHTOBBIC SIBICHH pelicHUH 3a7ad 10 TEME | YPOBHS CIIOKHOCTH.
«KBaHTOBEIC SIBJICHHUN.
CTPOEHME U 3BOJIIOIIUA BCEJEHHOU (4 yaca)
59 Crpyktypa Becenennoil. MynsTumMeanitHoe 3HaTh/MOHUMATDH Ob6cyxnenue §53
COTIPOBOXKICHHE COBpPEMEHHBIC TIPEICTABJICHUS | COBPEMEHHBIX
0 CTPOCHUH M CTPYKTYPHBIX MPEJICTABICHUH O
aIeMEeHTax CTPOEHHH U CTPYKTYPHBIX
Bcenennot. 3JIeMEeHTax
Bceenennoi
60 ®dusnueckas npupona Conuia u | MyiabTUMeIUIHOE 3HaTH/IOHUMATH cMbica | OnucaHue CTpOeHUs § 54, 55
38&31. Ctpoenne ConHeHO CONPOBOXKICHHE IIOHATHUM: 3Be3fa, Iu1aHeTa, | COJTHEYHOM CHCTEMEL,
crctemsr. CriekTp acTepouJI, KOMETa, METEOPHOE | (DU3MUECKOM MPUPOIBI
DJIEKTPOMArHUTHOI'O U3IIyYEHUS erno. CoHua u 38e31.
61 PoxxneHune u 3BOTIONNA MynbTuMe TuiiHOE 3HATL/MOHUMATE OO6cyxaenne § 56, 57
Bcenennoii. CoBpeMeHHbIE COTIPOBOXKICHUE COBpPEMEHHBIE METOIBI COBPEMEHHBIX METOJIOB
METOIBI HCCIIE OBAHMS HCCIeI0BAHMA HccIe/I0BatMs
Y R—— BcenenHoi. Bceenennoi
62 O06001aroIHil YpOK 1O TEME MynbTuMe TuiiHOE YMeTh IPUMEHSTH 3amura TBOpYeckux | moBt. § 53-57
«CTpoeHHE U IBOTIOLIHS COIMPOBOXKICHUE MOJTyYCHHBIC 3HAHUS 10 TeMe | paboT (pe3eHTaIuil)
BeeleHHoi «CTpoeHHe U 3BOTIOIHUS
Bcenennoi»
MMOBTOPEHMUE (6 yacoB)
63 IToBTOpenue. [IpmxeHue Ten COOpHUKM TIO3HABATEIBHBIX | YMETh NpUMEHsITh | Perenue 3aaau [ToBTOpUTH
BOJIM3H [IOBEPXHOCTH 3eMIIM Y Pa3BHUBAIOIIUX 33JaHUN IO | TIONyYCHHBIE  3HAHWA  [IPU | Pa3IMYHOTO THIIA U OCHOBHBIE
rpaBHTAIHS TeMe, CIIPaBOYHAS | PEIICHHM 337a4 JBUKCHHE | YPOBHS CIOKHOCTH. [IOHSTUS u
JqaTeparypa TeJa B I0JIE€ TATOTEHUS 3eMIIH (l)QpMy_]'H,I
64 [MoBTOpeHne. MexaHUUeCKue COOpHUKM TIO3HABATEIILHBIX | YMeETh npuMeHATh | Perenne 3aqayq [ToBTOPHTH
KONeOAHMS ¥ BOJHEI. 3BYK. Y pa3BHUBAIOIIUX 33JaHUN IO | TIONyYCHHBIC  3HAHWS  TPU | Pa3lIMYHOTO THIIA U OCHOBHBIE
DJeKTpOMArHUTHBIE KoeGarms | TEME; CIIpaBOYHAS | peIICHWHA 3a1a4 ITI0 TEME | YPOBHSI CIIOKHOCTH. [IOHSITUS u
JuTepaTypa «KoebaHus 1 BOJHEBD) dopMyIsl
65 [ToBropenne. ['eomerpuueckas | COOpHUKM TIO3HABATEIBHBIX | YMeETh MpUMEHsITh | Perenue 3agau IToBTOPUTH




ONTHKA. DJIEKTPOMarHUTHAS Y pa3BUBAMOIIMX 33JaHUM IO | MOJYYEHHbIE  3HaHWA  [PH | Pa3IMYHOrO TUMA U OCHOBHBIE
IpUpOJIa CBETa TeMeE, CIIpaBOYHAA | pelICHHMH 33Ja4 10 TEME | YPOBHS CI0KHOCTHU. MIOHATHUS u
IuTEpaTypa «"eomeTpuueckas ONTUKA (hopMyITBI
66 IToBTOopenue. KBantoBnbie COOpHUKH TIO3HABaTEIBHBIX | YMeETh MpUMEHsITh | Perenue 3agau IToBTOPUTH
SIBJICHUS Y pa3BUBAKOIIMX 33JaHUM IO | MOJyYEHHbIE  3HAaHWA  MPH | Pa3IMYHOrO TUMA U OCHOBHBIE
TeMe, CIIpaBOYHAA | pelICHUHA 3a7ad TI0 TEeME | YPOBHSI CIOKHOCTH. TIOHSITUS u
JUTEPATYpA «KBaHTOBBIE SIBICHUSD (hopMyITBI
67 Hrorosas nmpoepouHas padora. | KoHTpoapbHO-H3MEpHUTENILHBIE | YMeTh MpUMEHsITh | Perenue 3agau IToBTOpEHue
MaTepHabl MOMYYCHHBIC  3HAHUS  MPU | PA3TUYHOIrO TUIIA U M3Y4EHHOTO
peleHny 3a1a4 YPOBHSI CJIOKHOCTH. MaTepuaa
68 Hrtoroselii ypok. COOpHUKM T03HABATEIILHBIX | YMETh NpUMEHATh | Pemenue 3aaau —
U pa3BUBAKOIIMX 33JaHUM MO | MOJYyYEHHbIE  3HAaHWA  [PH | Pa3IMYHOrO TUMA U

Teme, CTpaBOYHAS
JHuTepaTypa

peleHny 3a1a4

YPOBHS CIIOKHOCTH.




