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IHosicHuTeNLHAA 3aNIUCKA

AnantupoBaHHas pabouasi mporpamma 1o y4eOHOMY Hpeamery «pusuka» i 7-9 KiaccoB IUIs
nereit ¢ OB3 cocraBiena B coorBeTcTBUU ¢ DefepanbHbIM FOCYAapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJApTOM OCHOBHOT'O 0OILIero 00pa3oBaHMs, YTBEP)KIECHHOIO MpHUKa3oM MUHHCTEPCTBA
oOpaszoBanus u Hayku Poccuiickoii ®enepanuu ot 31.05.2021 Ne 287 ( ¢ JONONHEHUSMH H
W3MEHCHUSMHU). ANIalITUPOBAHHOW OCHOBHOW 00Opa30BATENBHOW MPOTPAMMBI OCHOBHOTO OOIIETo
o0pa3zoBaHMs 00YYAIOIIUXCS C 3aJEPXKKOM Tmcuxudeckoro pasputus (manee — AOOIT OOO 3I1P),
YTBEp)KAECHHOH npukazoM Munnpocsemienus ot 24.11.2022 Ne1025 nst obyuatonuxcs ¢ OB3)
PaGoueit mporpammbl OCHOBHOTO 00I1IeT0 00pa3oBaHus Mo npeamery «Duszukay,

METOAMYECKUX PEKOMEHIAINNA K MUChbMY MUHHUCTEPCTBA 00Opa30BaHMs HAYKH U MOJIOJICKH
PecriyOnuku Kpeim ot 29.02.2024 Nel1311/01-14

B cootBercTBHM ¢ myHKTOM 6 cTathu 41 @enepanbHoro 3akoHa ot 29.12.2012 Ne273-D3
«O06 obpaszoBanuu B Poccuiickoit denepanuny,
, Ha ocHoBaHuM KoJjurernajabHoro 3akiroueHus TTIMIIK ot 26.10.2022 Ne 104 u 3asBiecHus

poauTeneu,
Ha ocHoBaHMHU KojuternanpHoro 3aximodeHus TIIMIIK ot 26.10.2022 Ne 107 u 3asBiaeHUs
poauTene,
Ha ocHOBaHUM KoJjurernajabHoro 3aximoueHuss TIIMIIK ot 24.05.2022 Ne 77 u 3asgBlIeHHS
poauTene,
Ha ocHoBaHMHU KoyuternanbHoro 3axkmoueHust TIIMIIK ot 24.05.2022 Ne 75, u 3asBiaeHus
poauTeneu,
Ha OCHOBaHMHM KoJjurerHaiabHoro 3akmaroueHus TIIMIIK Ne65 ot 26.05.2021 u 3asaBiaeHUs
poauTene,
Ha ocHOBaHUM KojurernaiabHoro 3axmroueHust TIIMIIK ot 26.05.2021 Ne 63 u 3asBicHUA
poauTene,
Ha ocHOBaHUM KojurernaiabHoro 3axmroueHust TIIMIIK ot 26.05.2021 Ne 67 u 3asBicHUA
poauTeneu,

JaHHasd pa60qa;{ nporpamMmma COoCTaBJICHA JI1 06yqa101unxc>1 7-9x ki1accoB

Ha m3ydenue mpenmera ¢usmuka B 7-8 kinaccax oTBoauThCs 68 yacoB (2 yaca B Hepenro, 34
yueOHbIX Heenu), B 9 kimacce 102 gaca (3 yaca B Henento, 34 yuebHble Hepenn)

XapakTepucTUKa 00y4aomuXxcst
Jnst oOydaromumxcsi  XapaKTepHO  CHIDKEHHWE  TI03HABaTEIbHOW  aKTUBHOCTH,  UTO
XapaKTEPU3yeTCs] YPOBHEM pPa3BUTHSI HECKOJIBKO HH)KE BO3PACTHOW HOPMBI, B OIPAaHUYEHHOCTH
3amaca 3HaHUH 00 OKpY’KalolleM MHpE U MPAKTHUYECKUX HABBIKOB, COOTBETCTBYIOIIMX BO3pacTy U
HEO0OXOIUMBIX peOCHKY TP 00YYEHUH B IIKOJIE (3aMeJIEHHBIN TEMII, HEPAaBHOMEPHOE CTAHOBJICHHE
MMO3HABATEIPHON JEATEIHHOCTH), YTO JEJIAa€T HEBO3MOXKHBIM OBJIAJICHUE MPOTPaAaMMON MacCOBOM
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HIKOJIBL. Y 00Y4YaroLIuXcsi OTMEUYaeTCs:

® 3aMENJICHHOE ICUXUYECKOE Pa3BUTHUE;

® TOHWXEHHAas PabOTOCIIOCOOHOCTh U IEJICHANPABICHHOCTh ACATEIbHOCTH, ObICTpast
YTOMJISIEMOCTD, 3aMEJIEHHBIN TEMII A€ATEIbHOCTH;

e HapylleHHWE BHUMAaHMs, BOCHPUATHS U HaMITH, OCOOEHHO CIIyXOpeueBOW u
JIOJITOBPEMEHHOM;

e HecOPMHPOBAHHOCTH MBICIUTENBHBIX ONEpAlMi: aHAIW3a, CUHTE3a, CpPaBHEHHUS,
00o0mieHusi, OETHOCTh  CIOBApHOTO  3amaca, TPYAHOCTH  MPOU3BOJIHOU
CaMOPETYJISILIMH.

Hapyenus peun npu 3agepkke ICUXUYECKOr0 pa3BUTHA HOCAT CUCTEMHBIN Xapakrep. [ertu

UMEIOT OTPAHMYEHHBIN CIIOBAapHBIN 3amac, IUI0XO MOHUMAIOT COIEP)KaHUE PACCKa3a CO CKPBITHIM
CMBICJIOM.
N3yuenne ¢uszuku cnocoOCTByeT pa3BuTuio y oOyvaromuxcs ¢ 3IIP mpocTpaHcTBEHHOTO
BOOOpakeHUsl, (YHKIIMOHAIBHOW TPAMOTHOCTH, YMEHHsS BOCIPHHMMATh W  KPUTHYECKU
aHAJIM3UPOBATh UH(OPMALIMIO, IPECTABICHHYIO B PAa3IMUHBIX opMax. 3HAUUMOCTh MpeaAMeTa JIsl
Pa3BUTHSI )KU3HEHHON KOMITETEHIIMH OOYYaIOMIMXCsl 3aKII0YAETCS B YCBOCHUN OCHOBBI (DU3MYECKHIX
3HaHUM, HEOOXOAMMBIX JUIsl TOBCEIHEBHOW >KM3HM; HABBIKOB 30POBOTO M 0€30MacHOIro s
YeJl0oBeKa M OKpYXKarolle ero cpenpl o0pasa >kU3HU; (POPMUPOBAHUHM SKOJIOTMUECKON KYIbTYpBHI.
IIporpamma oTpaxaeT coaepkaHue oOyueHus mnpeamery «®Puszuka» ¢ y4eToM OCOOBIX
oOpa3zoBarenbHbIX MOTpeOHOCTeH oOydaromuxcs ¢ 3[1P. OBnanenue JaHHBIM YIeOHBIM MPEAMETOM
IIPEJCTABISET ONPENEIEHHYI0 TPYAHOCTh A oOydatouuxcs ¢ 3[IP. O1o cBsizaHO ¢ 0cCOOEHHOCTAMHU
MBICIIUTEIIBHON J€ATEIbHOCTH, NEPUOANYECKUMHU KOJeOaHUSIMU BHHUMaHUS, MaJbIM 00bEMOM
HaMsATH, HEAOCTATOUYHOCTBIO 001Iero 4 3arnaca 3HaHUH, TOHUKEHHBIM IT03HABATEIbHBIM HHTEPECOM
U HU3KHM YPOBHEM pEYEBOTO pa3BUTHA. [|JI MpeomoieHus TPYAHOCTEH B M3YyYCHHUU Y4EOHOTO
npeamera «®dusuka» HeoOxoauma ajanrtanus o0beMa M XapakTepa ydyeOHOro marepuaiga K
MIO3HABATEIbHBIM BO3MOXHOCTSIM JIaHHOM KaTeropuu OOydaroluxcs, y4eT HX ocoOeHHocTel
pPa3BUTHA: HCIIOJIIB30BAHME aAJITOPUTMOB, BHYTPUIPEIMETHBIX M MEKIPEIMETHBIX CBA3EH,
IIOCTETIEHHOE YCIIO)KHEHHWE U3ydyaeMoro Marepuana. JlaHHas mnporpaMma KOHKpPETH3UPYET
coJiepKaHue MPEIMETHBIX TEM B COOTBETCTBUU C TPeOOBaHUSAMH OOpa30BaTENBLHOIO CTaHAApPTa,
PEKOMEHIYEMYIO MOCIIEI0BATEIbHOCTh U3YUEHUS Pa3fiesioB (GU3UKU C YyUETOM MEKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro TMpoLecca, BO3PACTHBIX M TCHXOJOTMYECKHX
ocobeHHocTeil oOydaromuxcst ¢ 3[IP Ha ypoBHE OCHOBHOro 00IIero 0Opa3oBaHMs, ONpPEAESET
MUHHUMAaJIbHBII HA0Op OMBITOB, JEMOHCTpAIM, IPOBOJUMBIX YYHTEIEM B Kiacce, J1a0opaTOpHBIX
paboT, BBINONHSIEMbIX OOydaromuMmucs. MeToaudeckoil OCHOBOW M3ydeHMsI Kypca «Pusuka» Ha
YPOBHE OCHOBHOIO 00Iero oOpa3oBaHUSl SIBISETCS CHUCTEMHO-JEATENIbHOCTHBIA  MOJXOJ,
o0ecreurBaOIIUN JOCTUKEHUE JTUUYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yabTaTOB MOCPEICTBOM OPraHU3aLMU aKTUBHOM MO3HABATENbHOM EATEIbHOCTH 00yJaroImuxcs,
YTO O4YEHb BaXXHO IpH o0yueHuu jeteit ¢ 311P, 11 KOTOpbIX XapaKTepHO CHUKEHHE TO3HABATEIbHON
AKTUBHOCTH.

VYyer ocobennocreit oOyuaromuxcs ¢ 3[IP tpedyet, uToObI Npy M3y4eHUH HOBOTO MaTepuaia
00513aTeNIbHO MPOMCXOIUIIO MHOTOKPAaTHOE €ro MOBTOPEHHE; PACIIMPEHHOE PAacCMOTPEHHE TeM U
BOIIPOCOB, PACKPBIBAIOIINX CBSA3b (DU3HUKH C KU3HBIO; aKTYaIH3aI[1s HEPBUYHOTO )KM3HEHHOTO OIBITA
o0yyaromuxcs. Y CBOGHHE MPOrpaMMHOI0 MaTepuana 1o (u3uKe BBI3bIBAET OOJbIINE 3aTPYIHEHHS
y obOyuatomuxcs ¢ 3[IP, mosTomy Teopusi u3ydaercs 0€3 BBIBOJOB CIOXKHBIX (GopMyll. 3amadw,
TpeOyrole NPUMEHEHHUs CJI0KHBIX MATEMaTUYECKUX BHIYMCIIEHUH U (hOpMYIT, B 0COOEHHOCTH TaKUX
TeM, Kak «MexaHuueckoe [BHXKEHUE», «ApxumenoBa cuia», «MexaHuueckas SHEPTUs»,
«DJIEKTPUYECKHUE SIBICHUS», «IJIEKTPOMArHUTHBIE SIBICHUS», PEIIAIOTCS B KJIACCE C IOMOIIBIO
yuutens. Ocoboe BHUMaHHUE MPU U3yYEHUH Kypca (PU3UKU yaensieTcs MOCTAHOBKE U OpraHU3aliu
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HKCIEPUMEHTA, a TAKXKe MPOBEAECHUIO (IIPEUMYILIECTBEHHO Ha KaXKJIOM YPOKE) KpaTKOBPEMEHHBIX
JEMOHCTpAaLUi (BO3MOXKHO C HCIIOJIb30BAHUEM 3JIEKTPOHHOW JeMoHcTpainuu). HekoTopele TeMbl
00513aTeNIbHO JIOJKHBI BKJIIOYATh OIOPHBIE J1a0OpaToOpHble PadOThl, KOTOPbIE PAa3BUBAIOT YMEHHE
MOJIb30BAaTbCs MPOCTEHIIMMHU TMpHOOpaMH, aHAJIM3UPOBATh MOJYYEHHBIE JaHHBIE. B cBs3M C
0COOEHHOCTSIMM IOBEIEHUsI M JesrenbHocTH oOywatomuxcst ¢ 3[IP  (pacTopMokeHHOCTB,
HEOPTraHM30BAHHOCTB) MPEIYCMOTPEH CTPOXKAMIINN KOHTPOJb 3a COOJIIOJICHUEM IPaBHJ TEXHUKU
0€30I1aCHOCTH IIPU IPOBEICHUH Ja00PaTOPHBIX M MPAKTUYECKUX paboT.

Bonbmoe BauManue npu u3ydenun Gusuku nojapoctkamu ¢ 3I1P obpamaercs Ha oBnajeHue
UMM DPAaKTUYECKMMU YyMEHUSAMH U HaBblkamMu. [IpemycmaTpuBaercs yMmeHblleHHE o0O0beMa
TEOPETUYECKUX CBEJCHUI, BKIIOYEHHE OTACIBHBIX TEM WIM LEJIBIX Pa3/eloB B MaTepUallbl s
0030pHOr0, O3HAKOMHTEIBHOIO MM (hakyibTaTUBHOrO M3ydeHus. [lpeimnaraercs yMmeHbIlEHUE
o0beMa MaTeMaTHYECKUX BBIYMCICHUHN 3a CUET YBEIMUYCHHs Kaue€CTBEHHOTO ONMHMCAHUS SBICHUU U
nporeccoB JlocTaTouHOE KOJIMYECTBO BPEMEHU OTBOJUTCS HAa PAacCMOTPEHHME TEM M BOIPOCOB,
PacKpbIBAIOIINX CBSA3b (DU3UKHU C JKU3HBIO, C TEMU SIBJICHUSIMH, HaOJIIOJEHUSIMHU, KOTOPbIE XOPOLIO
U3BECTHBl YYEHHKAM U3 UX XM3HEHHOTO OmblTa. MakCHUMaabHO HCIIOJIB3YIOTCS MEXIpPEAMETHBIE
CBS3M C TAaKUMHU JTUCIHUIUIMHAMH, KakK reorpadus, Xumus, Owonorws, T.K. oOy4arommecs ¢ 3IIP
0COOEHHO HYXJAIOTCS B HPENOJHECEHUH OJHOTO U TOrO K€ y4eOHOro Marepuana B pa3iMuHbIX
acreKTax, B €ro BapbUpPOBAaHUH, B HEOJJHOKPATHOM IIOBTOPEHUHU U 3aKPEIUICHUHU MTOTYYEHHbBIX 3HAaHUI
U MpakTHuecKux yMeHui. I1o3Bossis paccMaTpuBaTh OJMH U TOT XK€ y4eOHBIM MaTepHual ¢ pa3HbIX
TOYEK 3PEHUSI, MEXITPEIMETHBIE CBSI3U CITIOCOOCTBYIOT €T0 JIyUIIEMY OCMBICICHHIO, O0JIee TPOYHOMY
3aKpEIUICHUIO MOJIyYEHHBIX 3HaHUI U IPAKTUYECKUX YMEHHUH.

Jia oOyuatomuxcst ¢ 3IIP cymiecTBEHHBIM SBISIOTCS NpUEMBbl pabOThl C JIEKCUYECKUM
MmatepuaioM 1o npeamery. [IpoBoautcs crenuanbHas paboTa 0 BBEJCHUIO B aKTUBHBIN CIIOBaph
o0yJaromuxcsi COOTBETCTBYIONICH TepMUHOJIOTHH. M3ydaemble TEpPMHHBI BBOISITCS  Ha
IIOJIUCEHCOPHOH  OCHOBE, o0O0s3aTesibHAa BU3yalbHas IOAJECPXKKA, alITOPUTMbl PabOTBl ¢
OIIpE/ICJICHUEM, OIIOPHBIE CXEMbl Ul AaKTyaJlu3allud TepMHUHOJOruu. B cBsi3u ¢ ocoObimMu
oOpa3oBaTenbHbIMU OTpeOHOCTAIMU O0yuatouxcs ¢ 3[1P, npu nnanupoBanuu paboThl yueHHKA Ha
YPOKE ClIeyeT IPUIEPKUBATHCA CIIEIYIOIINX MOMEHTOB:

1. Ilpu ompoce He0oOXOIMMO: JaBaTh AJITOPUTM OTBETA; pa3pellaTth IOJb30BAaThCS IIAHOM,
COCTaBJIEHHBIM IIPU MOATOTOBKE JOMAIIIHET0 331aHNUs; JaBaTh OOJIbIIE BPEMEHU FTOTOBUTHCS K OTBETY
y JIOCKH; pa3pelaTh J1e1aTh peiBapuTEIbHbIE 3aMCH, T0JIb30BAaThCS HATJISAHBIMU TOCOOUSIMH.
2. Ilo BO3MOXHOCTM 33aBaTh OOYYAIOIIMMCSl HABOJSIIME M YTOUHSIOIIME BOIPOCH, KOTOpHIE
MIOMOT'YT UM MOCJE10BaTEIbHO U3JI0XKUTh MaTepHall.
3. CucrtemaTHyecKu NPOBEPSATh YCBOEHHE MaTepuala 10 TeMaM YPOKOB, Ul CBOEBPEMEHHOTO
oOHapy»KeHHsI TPo0eJIOB B MPOLIEAIEM MaTepHalle.
4. B mporecce M3ydeHUs HOBOI'O MaTepuala BHMMaHHE YYEHHUKOB oOpalnaercs Ha Haubosee
CJIO’KHBIE pa3/ieibl U3y4aeMOil TEMBI.

Heo6xoanmo yarie obpamarbecs K HUIM ¢ BOIPOCAMH, BBISICHSAIOUIMMU ITOHMMaHUE y4eOHOIo
MaTepuasa, CTHMYJIMPOBATh BOIPOCHI IIPU 3aTPYIHEHUSAX B YCBOEHHH HOBOT'O MaTepHara.

Henu n 3axa4n u3ydeHust yueOHoro npeamera « Dusuka

OO0mme nenu usyueHus ydeOHoro mnpenmera «Pusmka» mnpenacrasieHsl B llpumepHoit paboueit
MporpaMMe OCHOBHOTO 00IIIero o0pa3oBaHusl.

OcHOBHOH 1eNnbl0 00y4YeHHsT JeTed C 3aJepKKOW INCUXWYECKOrO DPAa3BUTHs Ha JaHHOM MpeaMeTe
SIBJISIETCS: TIOBBILICHUE COLIMANBHON alaliTalliy JeTel yepe3 NpUMEeHeHHe GU3NUECKUX 3HAaHUN Ha MPaKTHKE.

Jns oGyuarormmxcs ¢ 3I1P, Tak ske, KaK u 4711 HOPMAaTUBHO Pa3BUBAIOIINXCS CBEPCTHUKOB, OCBAUBAIOIINX
OCHOBHYIO 00pa30BaTeNIbHYIO IPOrpaMMy, TOMHHUPYIOIIEe 3HaYeHHE TPHOOPETAIOT TaKUe IIeIH, KaK:

&% OCBOCHHE 3HaHMU O METOAAaX HAYYHOrO ITO3HAHUS TPUPOJLI M (HOPMUpPOBAHWE HA ITOH OCHOBE
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npeacTaBieHuil 0 PU3nYecKoil KapTUHE MUPA;

& OBJIAJCHHE YMCHHSMHU NPOBOAWUTH HAONIOJCHUS NPUPONHBIX SIBICHHH, OMHCHIBATH W 0000MIATH
pe3yibTaThl HaOMIOACHUH, UCIOJIB30BaTh MPOCTHIE M3MEPUTENIbHBIE MPUOOPHI A U3Y4EHHUs (PU3MUECKUX
SIBJICHUH; IPEICTaBIIATh pe3yjIbTaThl HAOMIOACHUI WIM H3MEPEHHH C IOMOIIBbI0 Tabuui, TrpaduxkoB u
BBISIBIISITH HA OTOH OCHOBE SMIMPHUYECKUE 3aBUCUMOCTH; IPUMEHSTh MOMyYCHHBIC 3HAHUS AJs1 OOBSICHEHUS
Pa3HOOOpa3HBIX NPUPOIHBIX SBICHUHA M TPOLECCOB, MPUHIMIIOB JEHCTBUS BaKHEHIINX TEXHHYECKHX
YCTPOMCTB, AJsl peleHnus GU3NUECKUX 3a/a4;

&% pa3sBUTHE II03HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYyaJbHbIX M TBOPYECKUX CIOCOOHOCTEH,
CaMOCTOSITEIBHOCTU B NMPHOOPETEHNH HOBBIX 3HAHUH, MPH S5 peleHuH (PU3NYECKUX 3a1a4 M BBHIIOIHEHUH
SKCIEPUMEHTAITBHBIX UCCIIEIOBAHUH C MCTIOIB30BaHUEM HHPOPMALTUOHHBIX TEXHOIOTHH;

&% BOCIUTAHUE YOESKIEHHOCTH B BO3MOKHOCTH IIO3HAaHMSA 3aKOHOB MPUPOABI, B HEOOXOJUMOCTU
Pa3yMHOT'0 MCIONb30BAHUS AOCTH)KEHUI HAyKU M TEXHOJIOTUN AJIS NajJbHEWIIEro pa3BUTHUS YEIOBEYECKOIO
00111eCTBa, yBAKCHUS K TBOPLIAM HAYKHU ¥ TEXHUKH; OTHOILEHHS K (PU3UKE KaK K 3JIEMEHTY 00I1€4eTI0BEYECKOM
KYJIBTYpHI,

% HCIIOJIb30BaHUE MOJNYYCHHBIX 3HAHWN W YMEHUH [UId PElICHMs MPAKTHYECKUX 3a7ad IMOBCEAHEBHON
KHU3HH, oOecrieueHHsi OE30MACHOCTH CBOEHW JKW3HU, PAlMOHAIBLHOTO MHPUPOAONONB30BAaHUS M OXPaHbI
OKpy>Karomel cpebl. JJocTHKeHNEe 3THUX HeJel 00eCeYnBaeTCs PEIICHUEM CIICIYIONIUX 33/1a4:

& 3HaKoMcTBO oOyuatomuxcs ¢ 3[1P ¢ meTogamu rcciaenoBaHusl 0OBEKTOB U SIBJICHUH IPUPO/IbI;

&% TPUOOpETCHUE 3HAHMH O MEXAaHMYECKHUX, TEIUIOBBIX, 3JEKTPOMATrHUTHBIX M KBAHTOBBIX SIBJICHHSIX,
(u3NUECKUX BEIMYNHAX, XapaKTEPUIYIOLINX TH SBJICHUS;

& (hopMHUpOBaHUE YMEHUI HAOIIOAATh IPUPOAHBIC SIBICHUS U BBITIOJIHSTH OMBITH, Ta00paTopHbIe pabOTHI
1 DKCTIEPUMEHTAJILHBIC HCCIIEOBAHHMS C UCTIONB30BaHHEM U3MEPUTEIHHBIX MPUOOPOB, IMUPOKO MPUMEHSIEMBIX
B NIPAKTUYECKON KU3HU;

& OBJAJEHHE TAKMMU TOHATHSIMH, KaK NPHUPOIJHOE SBICHUE, AMIMPHUUCCKH YCTAaHOBJICHHBIN (akxT,
npobiema, TUIOTEe3a, TEOPETUIECKUN BBIBOJI, Pe3YyIbTaT SKCIICPUMEHTAILHON TIPOBEPKH;

& [OHMMAaHHE OTJIUYMIl HAayyHBIX [IAHHBIX OT HENPOBEPEHHOM WH(GOPMALUH, LEHHOCTH HAYKH Ui
yIIOBIIETBOPEHUSI OBITOBBIX, TPONU3BOJCTBEHHBIX U KYJIBTYPHBIX TOTPEOHOCTEH UellOBEKa.

INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O INTPEJIMETA «®PU3UKA»
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

B nienom pesynberatsl ocBoeHus odyuatormmmucs ¢ 3I1P yuebnoro npenmera «dusnka» JOTKHBI
COBNAJaTh C pe3yjbTaTaMU NMPUMEPHON paboueil mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS.
HauOonee 3HaUNMBIMU SIBIISIOTCS:

JIMYHOCTHBIE PE3YJIbBTATDI:
MOTHUBAIMS K 00YUEHUIO U LIeJICeHAPaBICHHOM [T03HABATEIbHON e TeTbHOCTH;

YCTaHOBKA Ha OCMBICIICHHE JIMYHOTO OIBITA, HAOIOCHHUN 32 (PU3NIECKUMHU DKCTIEPUMEHTAMU,
yCTaHOBKA HAa OCMBICIIEHUE PE3YJIbTaTOB HA0JII0ICHUH 3a IPUPOAHBIMUA U TEXHOT'€HHBIMU SIBJICHUSMU
C MO3UIHNHA (PU3HYECKIX 3aKOHOB;

CHOCOOHOCTh OLIEHUBATH MPOUCXOAIINE U3MEHEHUS U UX MOCIE/ICTBHS;

(bopMyIHpOBATH M OIIEHUBATH PUCKH, (OPMHUPOBATH OIIBIT;

MOBBIIIEHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4Yepe3 TPAKTHYECKYI0 JesITeIbHOCTh (TpHu
COBMECTHOM BBINTOJIHEHUH J1A00PAaTOPHBIX MPAKTHYECKUX padboT);

yMEHHUE pa3inyaTh y4yeOHbIE CHTyalluu, B KOTOphIX ydwammiica ¢ 3IIP moxxer nelcTBOBaThH
CaMOCTOSITENTLHO, U CUTYAIIHH, T/Ie CJIeTyeT BOCIIONB30BaThCS CIPAaBOYHON HH(pOpMAIIHEH U JPYyTUMH
BCIIOMOTATeNbHBIMU CPE/ICTBAMH;

CTIIOCOOHOCTH MMPUHUMATH PEIICHNE B KU3HEHHOW CUTYAIIMH HAa OCHOBE TIEPEHOCA MOJTyYeHHBIX B
xozie 00yueHusI PU3MIECKNX 3HAHWHA B aKTyaIbHYIO CHTYaIUIO;
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CHOCOOHOCTh COOJIOAATh B MOBCEIHEBHON >KM3HU MpaBWIIa JIMYHON O€301acHOCTH Ha OCHOBE
MOHUMAaHMs (PU3MUYECKUX SBICHUN M 3HAHUS 3aKOHOB (PU3UKH;

YMEHHE KPUTHUYECKH OLIEHUBATh MOJYYEHHYIO OT coOeceqHHKa MH(POPMALUIO, COOTHOCS €€ CO
3HaHUEeM (PU3UYECKHX 3aKOHOB;

CIIOCOOHOCTB IEPeaTh CBOM COOOPAKEHUS, yMO3AKIIFOUEHUS TaK, YTOObI ObITh MOHSTHIM APYIHM
4EJI0BEKOM;

aJIeKBaTHOCTB ITOBE/IEHUS 00yUaroIIEerocs ¢ TOUKU 3pEHUs OIIACHOCTH I 0€30MaCHOCTH IS ce0st
WIN JJIS1 OKPYXKAIOIIUX;

YBaKEHHE K TpPYyLy U pe3yibTaTaM TPYAOBOM HeATeNbHOCTH; YriyOJleHue INpeicTaBIeHUH o
[EJIOCTHOM KapTUHE MHUpa HAa OCHOBE MPHUOOPETEHHBIX HOBBIX €CTECTBEHHOHAYYHBIX 3HAHUU U
IPAKTUYECKUX YMEHUH.

METANPEJIMETHBIE PE3YJIBTATDI:

OsJiajieHNe YHUBEPCAIBHBIMH Y4eOHBIMH NI03HABATEIbHBIMH AeCTBUSIMH:

BBISIBIIATh TIPUYMHBI U CIIEACTBUS MPOCTHIX (PH3MUECKUX SIBJICHUU; ONPENENATh (U3NUIECKUE
MOHATUS, cO37]aBaTh 00OOIIEHNUs, YCTAaHABINBATh aHAJIOTUHU, KIACCU(PHUIMPOBATh, CAMOCTOSITEIBHO
BBIOMPATh OCHOBAaHUS U KpUTEpUU 23 75 KilacCU(PUKALINKU, UCTIONB3YS CIIPABOYHYIO HH()OPMAIHIO U
OIUPASACh Ha aJITOPUTM YUEOHBIX JAEHCTBUIA;

YCTaHABJIMBATh MPUYMHHO-CIECJICTBCHHBIE CBSI3H, CTPOHUTH JIOTUYECKOE PACCYXJICHUE,
YMO3aKJII04YeHUe (MHAYKTUBHOE, A€JyKTUBHOE, 110 aHAJIOTUH) U JeJIaTh BBIBOJBI [10]I PYKOBOJCTBOM
eJiarora;

UCKaTh WJIM OTOMpaTh MHPOPMALMIO WIM JJaHHBIE U3 UCTOYHHUKOB C YYETOM IPEUIOKEHHON
yueOHOH 3amauu W 3aJaHHBIX KPUTEPHEB. CO3/aBaTh, MPUMEHATh M IMPEOOPA3OBHIBATH 3HAKU H
CHMBOJIbI, MOJICJIM ¥ CXEMBI JUIsl pellieHHs yUeOHbIX U I103HaBaTEIbHbBIX 33/1ay;

C TIOMOUIBIO TEarora MWJIM CaMOCTOSTEIHHO IPOBOIUTH OIBIT, HECIOKHBIA AKCIIEPUMEHT IO
YCTaHOBJICHUIO OCOOCHHOCTEH (PU3MUeCKOro 00bEKTa UM SBICHHUS;

npeoOpa30BEIBaTh MHGOPMAILIHIO U3 OJTHOTO BUIA B APYTOM (TAOIUILY B TEKCT U TIp.);

yCTaHaBIIMBaTh B3aUMOCBSA3b (DU3NYECKMX SBJICHHUNH U MPOLECCOB, HCIOJB3YS aITOPUTM
y4eOHBIX TEUCTBUI.

OgJajieHNe YHUBEPCAIbHBIMHM Y4eOHBIMH KOMMYHUKATHBHBIMH 1eHCTBUAMU

OCO3HAHHO MCIOJIB30BaTh PEUEBBIE CPEJICTBA B COOTBETCTBUU C 33/1a4eli KOMMYHUKAIIUU IS
BBIPQ)XEHUS CBOMX MBICJIEH U MOTpeOHOCTEN /s IJITAHUPOBAHUS CBOEH NI TeIbHOCTH;

OpPraHU30BBIBaTh y4eOHOE B3aMMOJEHCTBHE B Tpynmne (OmpeAessTh OOmue IIelH,
pacrpeneNnaTh pojiM, JOrOBapUBAThCSA APYr C APYroOM U T. [.). LeJIEHANpaBI€HHO HCIOIb30BaTh
WH(POPMAIIMOHHO-KOMMYHUKATUBHBIE TEXHOJIOTHH, HEOOXOIMMBIE Ui pEHICHUs YYeOHBIX U
MPAKTUYECKUX (PU3NUECKUX 3a]au;

OpPTraHU30BBIBATh Y4€OHOE COTPYAHHYECTBO M COBMECTHYIO JIEATEIHHOCTh C YYHTEIEM H
CBEpCTHMKAMHU B IPOIIECCe 3aHATUN (PU3UKOM.

OsJiaieHne YHUBEPCAIBLHBIMH YUeOHBIMH PeryaIssTHBHBIMH eCTBUAMU

MIOHUMATh LEJIM €CTECTBEHHOHAYYHOI'0 00y4eHUs, CTABUTh U (POPMYITUPOBATH JUIsL ce0s1 HOBbIE
3a7auu B yueOe ¥ TO3HABATEIBHON eI TeThHOCTH;

oOHapykuBaTb W (QOpPMyIUpOBaTH Y4eOHyIO0 MpoOJieMy, ONpeNeNsiTh Lelb Yy4eOHOM
TeSTeTbHOCTH;

CaMOCTOSITENIbHO MJIM C TOMOIIBIO YYUTENs IJIAHUPOBAaTh IYTH JOCTHDXKEHUS ILeNedl B
(GU3NIECKUX AKCIEPUMEHTaX, B TOM YHCIE aIbTEpPHATHBHBIE, OCO3HAHHO BBIOMpATh Hambolee
3¢ deKTUBHBIE CITOCOOBI pelIeH!s YUeOHbBIX U MO3HABATEIbHBIX 3a/1a4;

COOTHOCHTDH CBOW TPAKTHUYECKUE JIEHCTBHS C IUIAHUPYEMBIMH Pe3yIbTaTaMH, OCYIIECTBIISATh
KOHTPOJIb CBOEH JAEATENbHOCTH B TMpOLECCe AOCTHKEHHs pe3yibTaTa, OINpeNeNsTh CIIOCOObI
NeNCTBUI B pamMKax MpeAsIoKEHHBIX YCIOBHI M TpeOOBaHMil, KOPPEKTUPOBATh CBOU JIEWUCTBUS B
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COOTBETCTBUH C U3MEHSIOILEHCS CUTyaluen;

NPaBWIBHOCTh  BBINIOJHEHUS OKCHEPUMEHTANbHOM  y4eOHOM 3ajgaud, COOCTBEHHBIE
BO3MO>XHOCTH €€ PELICHHs; BIaJICHUE OCHOBAMHM CaMOKOHTPOJIS, CAMOOLEHKH, IIPUHATHUS PEIICHUN
Y OCYIIECTBJICHHUS OCO3HAHHOTO BHIOOPA B y4eOHOI U MO3HABATEIHHOMN 1EATEILHOCTH;

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallU! U IpeularaTh IUIaH €€ N3MCHECHHS,

NPEIBUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IPH pEHICHWH Yy4eOHOW 3amaum;
OCO3HABaTh HEBO3MO>KHOCTb KOHTPOJIMPOBATH BCE BOKPYT.

MNPEIMETHBIE PE3YJBbTATHBI

TpeGoBanust K MPEeIMETHBIM pe3yJlbTaTaM OCBOCHHUS YdeOHOro mnpenmera «Dusmnkay,
pacnpezenieHHble Mo roaaM oOydeHusi PesynpTaThl mo rojgam (GOpMyIUpPYIOTCS MO HPUHIUILY
N00aBJIEHMSI HOBBIX PE3yJIbTaTOB OT rojia K roay (pe3ysbTaTbl OYEPEIHOro rojia Mo yMOJIYaHHUIO
BKJIIOYAIOT PE3yAbTaThl MPEIBIIYIINX JIET).

7 KJIACC
IIpeameTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpaXkaTb CHOPMUPOBAHHOCTH Y
o0yyJaromuxcs yMeHuil:

— OpHEHTHPOBATHCS B TOHATHSX M ONEPUPOBAaTh MMHU Ha 0a30BOM ypOBHE: (pU3HUECKHE H
XUMUAYECKHE SIBJICHUS; HAONIOJICHHE, JKCIIEPHUMEHT, MOJIENb, TUIOTE3a; CIUHHIBI (DU3MYECKUX
BEJIMYMH; aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS BellecTBa (TBEPIOE, JKUAKOE, ra3000pa3zHoe);
MEXaHMYECKOEe JBM)KEHHE (PaBHOMEPHOE, HEPABHOMEPHOE, MPSIMOJIMHENHOE), TpaeKTopus,
paBHOZAEHCTBYOWAs cuil, nedopmanus (ynpyras, IUIacCTHYEcKas), HEBECOMOCTb, COOOILAIOIINECs
COCY/Ibl, C OIIOPOM Ha IUJAKTUYECKUIN MaTepual

— paznuyate sBieHUsA (nu(Qy3us; TEIUIOBOE JBI)KEHHE YaCTHUIl BELIECTBA; PABHOMEPHOE
JBUKEHME; HEPAaBHOMEPHOE JIBUKEHHE; MHEPLUS; B3aUMOJEHCTBHE TE; paBHOBECHE TBEPBIX TeEII C
3aKpENJIEHHON OCBIO BpalllEHUs; Iepefada JaBlIeHUs TBEPABIMU TeJIaMH, KUAKOCTAMH U ra3aMu;
aTMoc(epHOe JaBJIeHUE; MJIaBaHUE TeJl; MPEBPALICHUS] MEXaHUYECKOW 3HEPTUU) MO OMHCAHMIO MX
XapaKTepHBIX CBOICTB W Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SIBJIECHHE,
rocJjie MpeaBapUTEeIbHOTO 00CYKACHHUS C MEAaroroM;

— pacro3HaBaTh MPOSBIEHUE M3YYEHHBIX (U3NYECKUX SIBICHUH B OKPY)KAlOIIEM MHUpPE, B TOM
qucie GU3NUecKre ABJICHHUs B IPUPOE: MPUMEPHI IBUKEHHUS C pa3IMYHBIMU CKOPOCTSIMU B KUBOU
U HEXKHUBOM MNpUPOJE; NEHCTBUE CUJIbI TPEHUS B MPUPOJE U TEXHHUKE;, BIUSHUE ATMOCHEPHOIO
JaBJIEHUs] Ha >KUBOM OpraHu3M; IUIaBaHUE PbIO; phIYard B Tele YesOBeKa; IpU 3TOM IMEPEBOAUTH
MPAKTUYECKYIO 3a/adyy B Y4eOHYI0, BBIICNSTH CYIIECTBEHHbIE CBOWCTBA/TIPU3HAKU (PU3HMUECKHUX
SIBJICHUH C IIOMOILBIO [TE€Jarora;

— ONUCHIBATh M3y4YEHHBIE CBOICTBA Tel W (PU3MYECKHUE SIBICHHUS, HCHOJB3YS (U3HUecKHe
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMsl, TyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHIIA
YIIPYTOCTH, CHJIa TSXKECTH, BEC Tella, CUila TpeHHs, JaBiieHHe (TBEPAOro Tena, >KUIKOCTH, rasza),
BBITAJIKMBAIOIIAs CHUJIa, MEXaHWYeckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KOA(QQHUIMEHT IOJIE3HOT0 JEWCTBUS MEXaHM3MOB, KMHETUYECKas U IMOTCHLUAIbHAS SHEPrHs) C
OTOpOM Ha CXEeMy; MpHU OMHUCAHUU PACKPBIBATH (DU3HMUECKUN CMBICT HCIOJIb3YEMbIX BEIMYUH, UX
0003HAYeHHUS U EIUHHUIBI (PU3MUYECKUX BEIMYUH, HAXOAUTh (HOPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(bU3NYECKYI0 BEJIMYUHY C APYTUMHU BEIMYMHAMH, CTPOUTH TpadUMKHU H3YYEHHBIX 3aBHCHUMOCTEH
(bU3MYEeCKUX BETMYMH C OTIOPOI Ha AUJAKTHUECKUI MaTepuat;

— XapaKTepu30oBaTh CBOWCTBa TeJ, (U3UYECKHE SIBJICHHS M IPOLIECCHl, MCHOJB3YS MpaBuUia
CIIO’KEHMs CHJI (BJIOJIb OJHOU MpsiMOH), 3aKkoH ['yka, 3akoH Ilackais, 3akoH Apxumena, MpaBUIIO
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paBHOBecHs pbruara (0J0Ka), «30JI0TO€ MPAaBHIIO» MEXAHUKU, 3aKOH COXPAHEHHS] MEXaHUYECKOM
SHEPIUu; MPH 3TOM JIaBaTh CIIOBECHYIO ()OPMYIHPOBKY 3aKOHA U 3alKCHIBATH €0 MAaTEMAaTHYECKOE
BBIp@KEHHE MO PyKOBOJCTBOM I€J]arora ¢ 00Cy>kKJIeHHeM Ij1aHa paboThl;

— OOBACHATH (hU3UYECKHE SIBICHUS, MPOIECCHl M CBOWCTBA TEN, B TOM YWCIIE U B KOHTEKCTE
CUTYyaluil MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: IpH MOMOIIM Me1arora BbIABIATh IPUYUHHO-
CIIEJICTBEHHBIE CBSI3H, CTPOUTH OOBACHEHHWE M3 1—2 JIOrMYECKMX IIaroB ¢ omopoil Ha 1—2
M3YYEHHBIX CBOMCTBA (PU3UUECKUX SABICHUN, PU3UUECKUX 3aKOHA UITH 3aKOHOMEPHOCTH;

— pelaTh TUIOBbIE pacuéTHbIC 3aJauu B 1/elCTBUE C OMOPON Ha alTOPUTM, MPEIBAPUTEIHHO
pa3o0paHHBIA COBMECTHO C TIEJarOroM, UCIIONIb3Ys 3aKOHBI U ()OPMYJIbI, CBA3BIBAIOIINE (PU3NIECKHE
BEJIMYMHBI: Ha OCHOBE aHajdW3a YCJIOBUS 3aJauyM 3alUChIBaTh KpPaTKOE YCIOBUE, MOJCTaBISThH
¢usnveckue BENIWYMHBI B (HOPMYJIBl M TMPOBOAUTH PACUEThl, HAXOJUTh CIPABOYHBIC JAHHBIE,
HeoOXOoMuMBIE JUIA pelIeHUs 3a7ad, OLEHUBATh PEATUCTHUYHOCTb MOJyuYeHHOW (usnueckoi
BEJINYUHBI;

— pacrno3HaBaTh MPoOIEMbl, KOTOPHIE MOXKHO PEIIUTH MPU MOMOIIHU GU3UYECKUX METOJOB MOCHE
MPEIBAPUTENILHOTO OOCYXKICHHSI C MEAaroroM; Mpy MOMOIIH MeJarora B OMUCaHUH HUCCIIEeI0BaHUS
BBIIEISITh TIPOBEPSEMOE IPENAINONIOKEHUE (TUIOTE3Y), C ONOpPOW Ha AUIAKTUYECKUN Marepual
pa3nauyaTh U MHTEPIPETUPOBATH MOIYYCHHBIH Pe3yIbTaT, HAXOIUTH MOCIIE 00CYKIEHUS C TIEarorom
OLIMOKYU B XOJI€ OIBITA, JI€NaTh BHIBOJIBI 110 €70 PE3y/IbTaTaM;

— YMEThb HaxXOJHWTh C HCIOJb30BaHUEM IU(GPOBBIX 00Pa30BATEIBHBIX PECYPCOB OMBITHI IO
HAOIIOACHNIO (PU3MYECKUX SBJICHUNA MM (PU3NIECKUX CBOKCTB TeI: (POPMYyITUPOBATH IPOBEPsEMbIS
MIPEINOJIOKEHHSI, COOMpPATh YCTAaHOBKY M3 MPEAJIOKEHHOTr0 000pyHOBaHUs C OMOPOH Ha CXEMy,
3aIMCBIBATh XO/I OIBITA M (DOPMYITHPOBATH BBIBOBI MO PYKOBOJICTBOM II€Iarora;

— BBINOJHATH TPSMbIE U3MEPEHHs] PACCTOSHUS, BPEMEHH, MacChl Tena, 00bEéMa, CUJIbl U
TEMIIEPATyphl C UCHOJIH30BAaHHWEM AHAJIOTOBBIX U IHU(PPOBBIX MPHUOOPOB C OMOPON HA ANTOPHUTM;
3aMUChIBATh MOKa3aHUs MPUOOPOB € yUETOM 3aJJaHHON aOCOTIOTHON MOTPEITHOCTA U3MEPECHU;

— IPOBOJUTH COBMECTHO C ME1aroroM MCCiIeJ0BaHNe 3aBUCUMOCTH OJJTHON (PM3UUECKOM BETMUMHBI
OT JIpYroii ¢ UCIIOJIb30BAHUEM TMPSAMBIX U3MEPEHUH (3aBUCHMOCTH IYyTH PABHOMEPHO JBUKYIIETOCS
TeJa OT BPEMEHU JBUKECHHs Tella; CUIIbl TPEHUS CKOJIbKEHUSI OT Beca Tesa, KauecTBa 00paboTKH
MOBEPXHOCTEH TeNl M HE3aBUCUMOCTH CWJIBI TPEHHUS OT IJIOLIAAW CONPUKOCHOBEHMS TEN; CHUJIbI
YIIPYTOCTH OT YATUHEHUs MPY>KUHBI; BBITAIKUBAIOIIEH CHIIBI OT 00bEMa MOTrpyKEHHON YacTH Tena
U OT IUIOTHOCTU JKUIKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Te€ja, OT IIyOMHBI, HA KOTOPYIO
MOTPYXKEHO TEeJO; YCIOBHM TUIaBaHUSA TeN, YCIOBHH pPaBHOBECHs pbluara M OJIOKOB); MOJ
PYKOBOJICTBOM II€JJarora y4acTBOBaTh B IUJIAHUPOBAaHUU Y4eOHOrO HCCIEN0BaHUsA, cOOUpaTh
YCTaHOBKY M BBITIONHATh MU3MEPEHUS, CIeAys MPEIIOKEHHOMY IJIaHy, (UKCUPOBATH PE3yiIbTaThl
MOJIYYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEIUYMH B BUJE MPEAJIOKEHHBIX TaOIUI U TrpaduKoB,
JIeaTh BBIBOJIBI IO PE3YIbTaTaM UCCIIEI0BAHMUS;

— COOTHOCHUTb KOCBEHHbIE U3MEPEHMsI (PU3NYECKUX BEIUYMH (IUIOTHOCTH BEILECTBA JKUJIKOCTH U
TBEPAOrO TeJa; CUJIa TPEHUS CKOJIbKEHHUS; 1aBJIEHUE BO3/TyXa; BHITAJIKMBAIOLIAs CUIIA, IEHCTBYIOIAs
Ha MOTPYXEHHOE B JKUAKOCTH TeNO; KOAPUIMEHT MOJIE3HOT0 ASUCTBUS MPOCTHIX MEXAaHH3MOB),
clenysl IpeyIoKEHHOW MHCTPYKIMH; MPH BBIMOJIHEHUH U3MEPEHHMH MOJI PyKOBOJICTBOM Ileiarora
coOMpaTh HSKCIEPUMEHTAIbHYI0 YCTAaHOBKY M BBIYUCIATH 3HAYEHHE HCKOMOHW BEIMYWHBI, —
coOmro1aTh MpaBujia TEXHUKH 0€30MMacHOCTH TIpH paboTe ¢ 1abopaTopHBIM 000pYAOBaHUEM TIOCIIE
MIPeIBAPUTENILHOTO OOCYKACHUS C MEAarorom;

— COMOCTAaBIATh NPUHIUIBI ASUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOINAOIIMECs COCYAbl, OapoMeTp, pblyar, MOIABMKHBIA M HEMOJBMKHBIM OJIOK,
HAaKJIOHHAs MJIOCKOCTh C OMOPOW Ha TUAAKTUYECKUM MaTepua;

— XapaKTepHU30BaTh MPUHIIMIIBI IEHCTBUS U3YUYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB MOCIE
MPEIBAPUTENILHOTO OOCYXIEHHsI C IEJaroroM ¢ ONOpOod Ha HUX OmucaHus (B TOM YHCIE:
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HNOJIIUIIHUKY, YCTPOHCTBO BOJOIPOBOJA, THAPABIMYECKUNH Ipecc, MaHOMETP, BBICOTOMED,
MOPITHEBOM HACOC, apeoMeTp), HCIONB3YysS 3HAHUSA O CBOWCTBAX (U3UYECKUX SBICHUUA U
Heo0XoaAuMble GU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

— NPUBOAMTH MPUMEPHI / HAXOAUTh MHPOPMALIUIO O MpUMeEpax MPAKTHYECKOTO HUCIOIb30BAHUS
(¢u3N4YeCcKUX 3HAHWN B MOBCEIHEBHON KHU3HH JJIsI 0OecreueHus: 0e30MMacHOCTH MPU OOpaIEHHH C
npubopaMM M TEXHUYECKUMH YCTPONCTBAMHU, COXPAHEHUS 3/10pOBbsi U COONIONEHUS HOPM
9KOJIOTMUECKOTO TIOBEJICHUS B OKPY’KaIOLLEN CPELE;

— OCYILECTBJIATh C NOMOIIBIO IIeAarora 0TOOp MCTOYHUKOB MH(poOpMauuu B ceTu MHTepHeT B
COOTBETCTBUM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHUM U MyTEM
CPaBHEHMsI Pa3IMYHbIX UCTOYHUKOB BBLIEJIATH HHPOPMALUIO, KOTOPas SBJISIETCS MPOTUBOPEUUBOM
WJIA MOXET OBITh HEJJOCTOBEPHOM;

— MHCIIOJB30BaTh IPU BBINOJHEHUM YYEOHBIX 3aJaHUNl HAy4YHO-IOMYJSPHYIO JIMTEpaTypy
(bu3M4ecKoro cojiepKaHus, CIpaBOYHble MaTepUallbl, pecypchbl ceTu VHTepHeT; BiajeTh npuéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, peodpa3oBanus MHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

— co3JaBaTh 0] pyKOBOJICTBOM IIeJlarora ¢ 00Cy/1IeHueM Iu1aHa paboThl KpaTKUE TUCbMEHHBIE
M YCTHBIE COOOIICHUS HAa OCHOBE 2—3 MCTOYHUKOB HH(OpMAIK (PU3HIECKOTO COJIEPKAHUS, B TOM
qucie MyOJUYHO J1e1aTh KpaTKUe COOOIIEHNUs 0 pe3yIbTaTax IPOEKTOB WM YU€OHBIX HCCIIEJOBAHUM;
IIPY 3TOM I'PaMOTHO UCIOJIb30BaTh U3yUEHHbIN TOHATHIHBIN anmnapar Kypca QU3uKU, CONPOBOXK/IATh
BBICTYIIJICHUE TIPe3eHTalUEH;

— IpU BBHINOJIHEHWHM YYEOHBIX IPOEKTOB U MCCIEAOBAHUN IOJ PYKOBOACTBOM Ilejarora
pacnpenenarts o0s3aHHOCTH B IPYIIE B COOTBETCTBUU C IOCTABJICHHBIMH 3a/1ayaMH, CJIEIUTh 3a
BBIIOJIHEHUEM IIIaHa JACUCTBUIl, aJeKBaTHO OLEHMBAaTh COOCTBEHHBIM BKJIaJ B JESATEIBbHOCTb
IpYyNIbl; BEICTPauBaTh KOMMYHUKATHBHOE B3aUMOAECUCTBUE, YUUTHIBAasE MHEHUE OKPY>KAIOILIKX.

8 KVIACC
IIpenmerHble pe3ynbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpakaTb C(HOPMUPOBAHHOCTb Y
o0yyJaromuxcs yMeHuil:

— OpPHEHTHPOBATHCA B MOHATUSAX M ONEPUPOBaTH UMHU Ha 0Aa30BOM ypOBHE: Macca M pa3Mepbl
MOJIEKYJ], TEIUIOBOE [IBJKEHHWE aTOMOB M MOJIEKYJ, arperaTHbleé COCTOSIHUSI BEIIECTBA,
KpUCTAINIMYECKHE M aMOp(HBbIe Tela, HACBIIICHHBIH U HEHACBIIIEHHBIH Map, BIaXKHOCTh BO3/yXa;
TeMIepaTypa, BHYTPEHHsSI SHEPTUsl, TEIJIOBOM JIBUTATEINb; DJIEMEHTAPHBIM AIIEKTPUUYECKUI 3apsi,
ANEKTPUYECKOE TI0JI€, TPOBOAHUKU U AUDIEKTPUKH, OCTOSIHHBIN AJIEKTPUYECKUI TOK, MarHUTHOE
T0JIE;

— pasnuyarh SBJEHMSI IIOCIE IMPEIBAPUTENILHOTO OOCYXKIEHUS C TenaroroM (TerioBoe
pacipeHue/cxxaTue, Terionepeaaya, TeIIoBOe paBHOBECHE, CMaulBaHUE, KAWL PHbIE SIBJICHMS,
UCcnapeHue, KOHJeHcalus, MIaBJIeHne, KpucTaain3amnus (OTBepIeBaHne), KUIIeHUe, Terionepeaayda
(TETUIONPOBOIHOCTh, KOHBEKIIMS, HW3Ty4€HHUE); DSJEKTpU3aIusl TeJ, B3aUMOJCHCTBUE 3apsijioB,
JEUCTBUS IJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAaHHME, B3aUMOJEHCTBUE MAarHUTOB, JIEHCTBHE
MarHMUTHOTO TOJS Ha MPOBOJHUK C TOKOM, 3JEKTPOMAarHWTHas HHAYKIHUS) 1O OMUCAHUIO HX
XapaKTePHBIX CBOICTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHHE;

— pacro3HaBaTh C IOMOIIBIO TEJarora MpOSIBICHUE H3YYEHHBIX (PU3NYECKUX SIBICHUN B
OKpY’KaloIlleM MHUpE, B TOM uucie Gu3ndeckue SBJICHHUS B MPUPOJIE: MOBEPXHOCTHOE HATSHKEHHUE U
KaMWJUSIPHBIE SIBICHUS B TPHUPOJIE, KPHUCTAUIBI B Tpupoje, uanydeHue CoiHIA, 3aMep3aHue
BOJ0EMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEsI, CHEra; AJIEKTPUUYECKUE SBJICHUS B
aTMocdepe, JIEKTPUUYECTBO JKUBBIX OPraHU3MOB; MarHUTHOE IoJie 3eMJIH, Apei( MOIOCOB, POJb
MarHMTHOT'O MOJIS IS J)KU3HU Ha 3emiie, OJISIPHOE CHUsIHUE; NPU 3TOM NEPEBOJUThH MPAKTUYECKYIO
3a/1auy B yu4eOHYIO, BBIIETSTh CYIIIECTBEHHBIE CBOWCTBA/IPU3HAKH (DU3UUECKUX SIBJICHHIA,
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— OIKCBIBATH IIOJI PYKOBOACTBOM II€Jjarora ¢ 00CyKJIeHHeM IulaHa paboThl U3yUEHHbIE CBOICTBA
TeN U PU3NYECKUEe SBJICHUS, UCTIONb3Ys (PU3UUYECKHE BETMUMHBI (TeMIIepaTypa, BHYTPEHHs SHEPIHs,
KOJIMYCCTBO TCIJIOTHI, YACIbHAA TEII0EMKOCTD BCIICCTBA, YAC/IbHAA TCIJIOTA IUIABJICHUA, YACIIbHAA
TEIUIOTa MapooOpa30BaHUs, yZAelbHas TEIJOTa CrOpaHus TOIUIMBA, KOI()(UIUEHT I0JIE3HOTO
JICUCTBUS TEIUIOBOM MAallMHbI, OTHOCUTEIIbHAS BIIAXKHOCTHh BO3/1yXa, JJIEKTPUYECKUN 3apsl, Cuja
TOKa, 3JIEKTPUYECKOE HANpPSIKEHHE, CONPOTUBIEHUE IIPOBOJHUKA, YJEJIBHOE COINPOTHBIICHHE
BEIIECTBA, pabOTa W MOIIHOCTb JIEKTPUYECKOTO TOKA); IPU ONHCAHUU MPABUIBHO TPAKTOBATH C
MIOMOILBIO Mefarora (hU3MYECKU CMBICH HCHOJIb3YEMBIX BEJIWYMH, OOO3HAYEHMS U EIMHUILIBI
(Gu3NYeCKUX BEIWYMH, HAXOIUTHh (POPMYIbI, CBS3BIBAIOUINE MAHHYIO (U3NYECKYIO BEIUYHHY C
APYTUMH BEJIMYMHAMHU, CTPOUTH TPa(UKU N3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;

— OIpenelATh IO0Ce MPEABAPUTEIILHOIO O0CYXKJIEHHS C MEAaroroM CBoiicTBa Tel, (U3NMUECKHe
SBJICHUSI M IPOLIECCHl, UCIOJb3ysd OCHOBHBIE IOJOXEHHUS MOJIEKYJIAPHO-KHHETHYECKOW TEOpHUH
CTPOEHUS BEIECTBA, MPUHIIUI CYIIEPIIO3UINH MOJIeH (Ha KAYECTBEHHOM YPOBHE), 3aKOH COXPaHEHUS
3apsja, 3akoH OMa Juisl yuacTKa Lenu, 3akoH J[xoynsa—JIeHna, 3aKkoH COXpaHeHUs SHEPTUu; IIPU ITOM
HaXOJUTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHAa M €r0 MaTeMaTH4YE€CKOE BBIPAKEHUE C OMNOpPOW Ha
U poBble 00pazoBaTEIbHBIE PECYPCHI;

— COOTHOCHTbD I10/1 KOHTPOJIEM IeJarora (pu3nveckue rnpouecchl U CBOMCTBA TeJl, B TOM YHCIIE U B
KOHTCKCTC CI/ITyaIII/If/'I MMPAKTUKO-OPUCHTHPOBAHHOI'O XapaKTepa, IMPU MMOMOIIU II€aarora BLIABJIATH
IPUYMHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTHh 00bSCHEHHE U3 1—2 JOrMuecKuX 1maros ¢ onopou Ha 1-2
M3YYEHHBIX CBOMCTBA (PM3UYECKUX SBICHHUN, (PU3NUIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

— peliaTh TUIIOBBIE pacuéTHbIE 3aaun B 1—2 1eHCTBUSI C OOPON Ha aIrOPUTM, NIPEABAPUTEIBHO
pa3o0paHHBIA COBMECTHO C TIEIarOrOM, UCTIONB3Ys 3aKOHBI U ()OPMYJIBI, CBA3BIBAIONINE (PU3NIECKHE
BEIMYMHBI: Ha OCHOBE aHajiu3a YCJIOBUS 3aJjaud 3alUChIBaThb KpPAaTKOE YCIOBHE, BBISBIATH
HEAOCTAaTOK HAaHHBIX IJIA PCUHICHUA 3adavu, BI)I6I/IpaTI) 3aKOHbI U q)OpMYJII)I, HCO6XOIII/IMI)IC JIIA eé
peleHusl, IPOBOJUTh PAacy€Thl M CPABHUBAThH IOJIyY€HHOE 3HaueHHe (U3NYECKOH BEIMUYUHBI C
HU3BECTHBIMU JaHHBIMHU,

— HMMETh MpPEJCTaBICHHE O MpobiieMaX, KOTOPble MOYKHO PEHIMTh NMPH MOMOIIM (hU3MUYECKUX
METOOB MOCIIE MPeABAPUTEIHLHOI0 0OCYKICHHSI C TIeJaroroM; UCIOIb3Ys ONMCaHUE UCCIIET0BaHMS,
BBIACIIATE MPOBEPACMOC TMPCANOJIO0XKCHUC, OLCHUBATH TMPABUIBHOCTL TIOpAJKa IIPOBCACHHA
UCCIJIEIOBAHMSI, IENIaTh BBIBOJIBI,

— YMCTb HaxXxOAWUTb C HCIIOJb30BaAHUCM IH/I(prBI)IX 06pa3OBaT€J'II)HI>IX PECYPCOB OIIBITBHI I10
HaOMIOACHNI0 (PU3MUYECKUX SBICHUM MM (U3UYECKUX CBOWCTB TeNl (KaWUISPHBIC SIBICHUS,
3aBUCUMOCTh JIaBJIIEHUS BO3JyXa OT €ro o0bEMa, TeMmIepaTypbl; CKOPOCTH Ipolecca
OCTBIBAaHUS/HarpeBaHusi NpPU HU3IYYEHUH OT I[BETa H3Iydarolleil/moraomarnieil MoBEpXHOCTH;
CKOPOCTH UCITAPpCHUA BOJAbLI OT TEMIICPATYPHI X KUAKOCTH U IIJIOIIAAN eé IMMOBEPXHOCTHU, IJICKTpU3ALUA
T€1 W B3aUMOJECHCTBUE DJJIEKTPUUECKHUX 3apsiOB; B3aWMOAECUCTBHE IIOCTOSIHHBIX MAarHUTOB,
BU3yalin3allid MAarHHUTHBIX MoJIer TMOCTOSHHBIX MAarHuToOB, I[GﬁCTBHS[ MAarHuTHOIO IIOJIAI Ha
IIPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa, CBOMCTBA 3JIEKTPOABUraTes MOCTOSIHHOTO TOKA):
(dbopMyIMpOBaTh IpOBEpsieMble  NPEANOJIOKEHUs, COOMpaTh YCTAHOBKY W3 TPEAJIOKEHHOTO
0o0Opy/OBaHUsl C ONOPOM Ha CXEeMy; OIUCHIBATh XOJ ONbITa U (OPMYJIUPOBATH BBIBOIBI IO
PYKOBOJCTBOM IIEAArOra;

— UMCTb IPEACTABJICHUA O UBMCPECHUU TEMIICPATYPHI, OTHOCHUTEIBHOMN BIAXKHOCTH BO31yXa, CUJIbI
TOKa, HAPSHKEHHS ¢ UCTOJIb30BAHMEM AHAJIOTOBBIX IMPUOOPOB U JaTUUKOB (PM3UYECKHX BEINYMH;
IpU TOMOILIM MeAarora CpaBHUBATh PE3YNbTAaThl U3MEPEHMH ¢ y4€TOM 3aJaHHON aOCONIOTHOMN
MIOTPEIIHOCTH; — IPOBOAUTH COBMECTHO C IE€JAaroroM MCCIIEJOBAHHE 3aBUCUMOCTH OIHOMN
¢u3nyeckoil BeNMUYMHBI OT JAPYrod C KCIOJB30BAaHUEM IPSAMBIX H3MEpPEeHUH (3aBUCHUMOCTD
CONMPOTUBJICHUA IIPOBOJHHUKA OT €ro JJIHWHBI, IJIOMAaAd IOINCPEYHOro CCEUYCHHUA H YACIBbHOTO
COIIPOTHBIIEHUS BEIIECTBA IPOBOJIHUKA; CUJIbI TOKA, UAYLIETO YepE3 NPOBOJIHUK, OT HAIIPSDKEHUS Ha
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MIPOBOJHHKE; MCCIEIOBAHUE IOCIEI0BATEILHOIO U IMAPAIIEIbHOTO COCAMHEHHI MPOBOJHUKOB):
IUIAHUPOBATh MCCIIEN0BAaHUE, COOMPATh YCTAHOBKY M BBIIOJIHATH M3MEPEHUS IOJ PYKOBOJICTBOM
nejarora, cieays NpeioKeHHOMY IUTaHy, (PUKCUPOBATh pe3yNbTaThl MMOJYYEHHON 3aBUCMMOCTH B
BUjie TaONUIl U rpadUKOB, AETaTh BBIBOJABI IO PE3yabTaTaM HCCIEIOBAaHUS IMOCIE OOCYXKIEHUS C
[1E€Jarorom;

— COOTHOCUTH KOCBEHHBIE U3MEPEeHUS (PU3NUECKUX BETHUYUH (yAeTbHas TETNIOEMKOCTh BEIIECTBa,
COIIPOTHBIIEHUE IIPOBOAHMKA, Pa0OTa M MOIIHOCTH 3JIEKTPUUYECKOIO TOKA): C IOMOIIBIO IeJarora
IUTAHUPOBATh H3MEPEHHs, COOMpPATh SKCHEPUMEHTAIbHYIO YCTaHOBKY, CIEAys MpPelsIOKeHHON
UHCTPYKLUHU, U BBIYUCIIATh 3HAUYEHUE BETUUYHUHBI;

— co0MI01aTh PaBHJIa TEXHUKHU O€30MaCHOCTH MpH padoTe ¢ 1abopaTOpHBIM 000PYIOBAaHHEM I1OCIIE
MPEBAPUTEIILHOTO OOCYKICHUS C MEAaroroM; — COMOCTABIATh C MOMOUIBIO Te1arora MpUHIUIIBI
NENCTBUS N3YUEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOHUCTB C ONIOPOM HAa UX ONMMCAHHUSA (B TOM YHCIIE:
CHUCTeMa OTOIUICHHs JIOMOB, THTPOMETp, MapoBas TypOWHA, amIepMeTp, BOJBTMETP, CUETUYUK
ANEKTPUYECKON HIHEPIUM, DJIEKTPOOCBETUTENIbHBIE NMPUOOPHI, HArpeBaTENIbHBIE 3JIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUYECKUE MPEIOXPAHUTETH; 3JIEKTPOMArHUT, SJEKTPOABHUIaTEeNb MOCTOSHHOTO
TOKa), UCIOJIb3ys] METOANUYECKUE MAaTepHallbl O CBOMCTBAX (PU3MYECKHUX SIBIICHUM U HEOOXOIUMbIE
¢bu3nyecKkrue 3aKOHOMEPHOCTH;

— pacrno3HaBaTh IMOCJE IPEABAPUTEIBHOIO OOCYKIEHHUS C INEeAaroroM MNpPOCTble TEXHUYECKUE
YCTPOMCTBA M H3MEPUTENbHbIE MPUOOPHI MO CXeMaM U CXEMaTHYHBIM PUCYHKaM (3KUIKOCTHBIN
TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CTOpPaHUs, 3JIEKTPOCKOIL,
peocTaT); COCTaBIATh CXEMbl JJIEKTPUYECKUX IENel ¢ MOCIeN0oBaTebHBIM M TapauieIbHbIM
COEIUHEHUEM 3JIEMEHTOB, COOTHOCS YCIOBHbIE 0003HAYEHHUSI 3JIEMEHTOB AJIEKTPUUECKUX LEeil;

— MPUBOAWTH MPUMEPHI/HAXOIUTh MH(OPMALIMIO O MPUMEpaX MPAKTUYECKOTO HCIOIb30BaHUS
(bu3nyecKUX 3HAHUN B MOBCEAHEBHOW KU3HU ISl oOecrieueHrs 0e30MmacHOCTH MpH OOpalleHUuH C
npubopaMu M TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHHUS 3/I0pOBbsI U COONIONEHUS HOPM
9KOJIOTMUECKOTO TIOBEJICHUS B OKPYKAIOILLEN CPELE;

— OCYILECTBIIATH C MOMOUIBIO Te1arora MoucK MHpopManuu GU3NIECKOro COoEep:KaHus B CETH
WHTepHeT, Ha OCHOBE MMEIOUIMXCA 3HAHUN U MYTEM CPABHEHMS JOIOJIHUTEIBHBIX MCTOYHUKOB
BBIIETISIT MTHPOPMAIUIO, KOTOPAs SBJISETCS IPOTUBOPEUMBON UM MOXKET OBITh HEJOCTOBEPHOIA;

— MWCIOJNb30BaTh MPH BBHINOJHEHUM Y4YEeOHBIX 3aaHUil OTOOpaHHYIO I€AaroroM Hay4yHO-
MOMYJISIPHYIO JIMTEpaTypy (GHU3NYECKOTO COJEpXaHMs, CIPABOYHbIE MAaTepHajbl, PECYpChl CETH
WuTepHer; BiaseTs NpuéMaMu KOHCIIEKTUPOBAHMSI TEKCTA, MpeoOpa3oBaHusi MHGOPMALIMK U3 OJTHOM
3HAKOBOW CHUCTEMBI B IPYTYIO C OIIOPON Ha JIFCOPUTM M YTOUYHSIOLIUE BOIIPOCHI NIEarora;

— co3JaBaTh I0J] PYKOBOJCTBOM Iejarora ¢ OOCYXJAEHHEM IIaHa pabOThl MHUCbMEHHBbIE U
KpaTKHe yCTHbIE cOoOoOIIeHus, 00001ass nHPOPMALMI0 U3 HECKOJIBKMX MCTOYHHMKOB (DPU3NYECKOTO
coJiep>KaHusl, B TOM YHciie MyOIMYHO MPECTABIATh Pe3yJIbTaThl IPOEKTHOW UITU UCCIIEI0BATEIbCKOM
JesTeIbHOCTH; TIPH TOM IPaMOTHO UCIIOJIb30BaTh M3yUEHHBIN MOHATUHHBIN annapat Kypca (pU3HKH,
COIIPOBOXAATh BHICTYIUUICHHE MTPE3EHTALUEH;

— TpU BBINOJHEHUM YYE€OHBIX NPOEKTOB M HCCIEIOBAaHUN (PU3MUECKUX TPOLECCOB IO
PYKOBOJICTBOM II€JJarora pacrpeneisiTh 00sS3aHHOCTH B TPYIIE B COOTBETCTBHH C MTOCTABICHHBIMU
3aJladyaMH, CJI€AUTD 32 BHIMOJIHEHUEM IJIaHa IEHCTBUIN U KOPPEKTUPOBATH €T0, a/IEKBATHO OLIEHUBATh
COOCTBEHHBIN BKJIaJ B JAEATEIBHOCTb T'PYIIIbI; BHICTPAUBATh KOMMYHUKATHBHOE B3aWMOJICHCTBUE,
MPOSBIISA TOTOBHOCTh pa3peniaTb KOH(PINUKTHI.

9 KJIACC
IlpenmerHble pe3ynbTaThl Ha 0a30BOM YPOBHE [OJDKHBI OTpaxkaTh C(HOPMHUPOBAHHOCTH Y
o0yyJaromuxcs yMeHuil:
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— OPHEHTUPOBATbCA B MOHATHIX M ONEPUPOBATh UMU Ha 0A30BOM YPOBHE: CUCTEMa OTCUETa,
MaTepuajibHas TOYKA, TPAEKTOPHUS, OTHOCUTEIBHOCTh MEXaHMYECKOIO JIBUXKEHHUs, dedopmanus
(ynpyrasi, riacTudeckasi), TpeHUE, LIEHTPOCTPEMUTEIILHOE YCKOPEHHUE, HEBECOMOCTD U IEPErpy3KH;
LEHTp TsKecTH; aOCOJMIOTHO TBEPAOE TENO, LEHTP TSKECTH TBEPAOrO Teja, PaBHOBECHE;
MeXaHUYeCKHe KOJIeOaHUsI U BOJIHBI, 3BYK, HHPPA3BYK U yIbTPA3BYK; JIEKTPOMArHUTHBIC BOJIHHI,
IIKaJIa 3J€KTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U AAJIbHO30PKOCTb, CIEKTPBl UCITYCKaHUS U
MIOTJIOIIEHUS; alb(a-, 0eTa- U raMMa-u3Iy4eHus, H30TOIIbI, SiFepHasi SHEPTEeTUKA;

— COOTHOCHUTbH SIBJIIEHUS IIOCJIE IPEIBAPUTEIBHOIO OOCY)XIEHMs C NeAaroroM (paBHOMEpPHOE U
HEPAaBHOMEPHOE IPSAMOJIMHEHHOE JIBU)KEHUE, DPABHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE,
CBOOOJHOE TMaJieHHEe Tel, PaBHOMEPHOE JBMKEHHE II0 OKPYKHOCTH, B3aUMOJICHCTBUE Tell,
pEeaKTHBHOE IBIKEHHE, KoJeOaTellbHOE JBIKCHHE (3aTyXarolllMe W BBIHYXKACHHBIC KOJeOaHUs),
PE30HAHC, BOJIHOBOE JIBUKEHUE, OTPAKEHUE 3BYKA, IPSIMOJIMHENHOE PACIPOCTPAaHEHUE, OTPAKEHHE
U IIPEJIOMIIEHUE CBETa, NOJIHOE 31 BHyTpEeHHEe OTPaKEHHUE CBETA, Pa3I0kKEeHNe OEJI0ro CBeTa B CIIEKTP
U CIO0XKEHUE CIHEKTPAJIbHBIX I[BETOB, [HCIEPCUs CBETa, €CTECTBEHHAas paJlOAKTUBHOCTS,
BO3HHUKHOBEHHUE JIMHEHYATOro CHEKTpa M3JIYy4YEHHUs) [0 ONMMCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMX JJaHHOE (PU3UUECKOE SBICHUE;

— pacro3HaBaTh C TIOMOIIBIO I€Aarora TPOSIBICHHE H3YYCHHBIX (U3WYECKUX SIBICHUN B
OKpY’KaroIieM MHpe (B TOM 4Hciie (PU3HMUECKUE SIBICHUS B IPUPO/JIE: TPHIIMBBI U OTIIMBHI, IBUKCHUE
m1aHeT COJIHEYHON CHCTEMBI, PEAaKTHBHOE JBM)KEHUE JKHUBBIX OPraHM3MOB, BOCIPHUATHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHHUE, CEICMUUECKHE BOJIHBI, IIyHAMH, 3XO0, IIBETA TEJI, ONTUYECKHUE SBJICHUS
B IpuUpoje, OHoNoruyeckoe JelcTBUE BUIMMOIO, YIbTPapHUOIETOBOTO M PEHTIEHOBCKOIO
U3JIy4YEHUH; €CTECTBEHHbIN PaJuOAKTUBHBIA (DOH, KOCMUUYECKUE JTy4YH, PaJUOAKTUBHOE M3JTy4yEeHUE
IPUPOJHBIX MUHEPAJIOB; AEUCTBUE PAJHMOAKTUBHBIX W3IYyYEHUN HAa OpPraHU3M 4eJIOBEKa), IpU 3TOM
MOJlT PYKOBOJCTBOM II€Jlarora MEPeBOAUTh MPAKTUYECKYIO 3aJady B y4eOHYIO, BBIICIATH
CYILIECTBEHHbIE CBOMCTBA/IPU3HAKHN (PU3MUECKUX SBICHUM;

— OMMCHIBATh O] PYKOBOJICTBOM I€Jlarora ¢ o0CykJIeHuEeM IJIaHa pabOThl U3yYyEeHHbIE CBOMCTBA
TeN U (pUu3NYecKHe SIBICHUS, UCIONb3Yys (PU3NUYECKUE BETHMUUHBI (CPEIHSS. U MTHOBEHHAs! CKOPOCTh
TeJa IpU HEPaBHOMEPHOM JBUKEHHH, YCKOPEHHE, MepeMEeIIeHNe, MyTh, YIoBas CKOPOCTb, CHIIa
TPEHUs1, CUJIa YIIPYTOCTH, CUJIa TSHDKECTH, YCKOPEHUE CBOOOIHOTO MaJIeHHs, BEC Tella, UMITYJIbC Tena,
UMITYJIBC CUJIBI, MEXaHWYecKasi padoTa U MOLTHOCTb, TOTEHLIMAIbHAS SHEPT Ul Tella, OJHATOTO HaJl
MTOBEPXHOCTBHIO 3€MJIH, IOTEHLUAIbHASI DHEPT U CKATON MPYKUHBI, KHHETUYECKAs DQHEPTUs, NOJIHAs
MeXaHHuYecKas PHEeprus, MepuoJ U 4acToTa KojeOaHUM, IJIMHa BOJHbBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTb CBE€Ta, MOKa3aTeslb MPETOMJICHUS CpeJibl); MPU OMMCAHUU C MOMOILIBIO YUUTEIs
MIPaBWJIbHO TPAKTOBATH (PU3MYECKHI CMBICT MCHOJIB3YEMBIX BEIMYMH, 00O3HAYEHUS U €IUHUIIBI
(u3NYECKUX BEJIMYMH, C OMOPOIl Ha METOJUYECKUX MaTepuan HaxOIuTh (POPMYIIbl, CBA3BIBAIOIINE
JaHHYIO (U3MYECKYI0 BEIMYMHY C JAPYTUMHM BEJIMYMHAMH, CTPOUTHh TpauKH H3yYEHHBIX
3aBUCUMOCTEHN PU3NYECKUX BETUYNH;

— XapakTepHu30BaTh IMOCTE NPEIBAPUTENBHOIO OOCYXXIEHHMS C IIelaroroM CBOMCTBa Tell,
¢bu3nyeckre SIBICHUS M MPOLECCHl, MCIONb3ySd 3aKOH COXPAaHEHHUS SHEPruH, 3aKOH BCEMHPHOTO
TATOTEHUS, IPUHIUI CYNIEPIO3UIINH CUJI, IPUHIUI OTHOCUTENBHOCTH ['anuies, 3akoHsl HeroToHA,
3aKOH COXPAHEHHS HMITYJIbCa, 3aKOHbI OTPaXEHHs U TPEIOMJICHHUS CBETa, 3aKOHBI COXpPaHEHUs
3apsA0BOIO M MAacCOBOI'O YHCEN MpPH SIAEPHBIX PEAaKUMsIX; MPU 3TOM HAXOIUTh CIOBECHYIO
GOopMyIHMpPOBKY 3aKOHa M €ro MaTeMaTH4ecKoe BbIpaXXeHHEe ¢ Omopoil Ha 1udpOBHIE
o0pa3zoBaTeNbHbIE PECYPCHI;

— COOTHOCHTbD I10J] KOHTPOJIEM Iefarora (pu3nveckue npoiecchl U CBOMCTBA TeJl, B TOM YHCIIE U
B KOHTEKCTE CUTYallUi MPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABIATH IPU MOMOIIH Tefarora
IPUYMHHO-CJIE/ICTBEHHbIE CBS3U, CTPOUTH O0BACHEHNE U3 2—3 JIOTHYECKHX IIAaroB ¢ ONOPOi Ha 2—
3 U3y4YEHHBIX CBOWCTBAa (U3MYECKUX SBJIECHUH, (PU3MUECKUX 3aKOHOB WJIM 3aKOHOMEpPHOCTEW; —
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pemaTh TUIOBBIE pacuéTHBIC 3aJa4d B 1—2 JCUCTBHS C OMOPOH HA alrOPUTM, MPEIBAPUTEIHLHO
pa300paHHBIN COBMECTHO C, HCIIOJIb3YS 3aKOHBI U (DOPMYIIBI, CBS3BIBAIOIINE (PU3HUECKUE BEIIMYUHBIL
Ha OCHOBE aHAJIM3a YCJIOBHS 3aJIa4M 3alMChIBATh KPATKOE YCIOBHUE, BBISBISTH HEAOCTAIOIIUE U
M30BITOYHBIC JaHHBIC, BRIOUPATH 3aKOHBI U (POPMYIBI, HEOOXOIUMBIC ISl PEIICHHSI, MPOBOIUTH
pacu€Thl U OICHUBATH C TIOMOIIBIO YUUTEISI PEATUCTHYHOCTh MOJYYSHHOTO 3HAYCHUsT (PU3HUECKON
BEJTMYHHEI;

— HMMETh TPEACTaBICHUE O MpoliieMaX, KOTOPbIE MOXHO PEUIMTh MPH TOMOIIM (PHU3UIESCKUX
METOJIOB; MCIIOJIb3Ys OMUCAHUE MCCIICIOBAHUS, ITOCIIE IPEIBAPUTEIBHOTO O0CYKICHHUS C ITEAaroroM
BBICTISITh  TIPOBEPSIEMOE  TPEIIOJIOKEHNEe, OLEHUBATh MPABWILHOCTh TMOPSIKA IPOBEICHUS
WCCIICIOBaHMSI, JACTaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOACHUHN H OTIBITOB;

— yMeTh HaXOJHWTh C HCIOJIb30BAHHEM IM(PPOBBIX OOPA30BATEIBHBIX PECYPCOB OMBITHI IO
HAOJIOACHUIO (U3UYECKUX SIBJICHUN WM (U3NYECKUX CBOWCTB Ten (M3ydeHHE BTOPOTO 3aKOHA
HrroToHAa, 3aKOHA COXPAHEHUS SHEPTUU; 3aBUCUMOCTh MIEPHOIa KOJIeOaHUH MPY>KUHHOTO MasiTHUKA
OT MacChl Ipy3a U KECTKOCTU MPYKUHBI M HE3aBUCHMOCTb OT aMIUIUTYIbl MajbIX KOJICOAHWH;
NPSIMOJIMHEHHOE PacIpOCTpPaHEHHUE CBETA, PA3JIOKEHUE OENoro CBeTa B CIEKTp; U3yYEHHE CBOWCTB
M300pakeHHs] B IUIOCKOM 3€pKajie M CBOKMCTB M300pakeHUs IMpeaMeTa B COOMpArOIei JIMH3E;
HAOJIOZICHNE CIUIONIHBIX M JIMHEHYaTBhIX CIEKTPOB W3JIYYEHHUsS): CAMOCTOATENBHO COOMpPATh
YCTaHOBKY M3 U30BITOYHOTO HA0Opa 000pYIOBaHHMSI C OTIOPOH HAa CXEMY; OIMCHIBATh XOJI OIBITA U €r0
pe3yNbTaThl, (GOPMYIIMPOBATH BHIBOBI 0] PYKOBOJICTBOM II€JIarora;

— MPOBOAMTH MPU HEOOXOJAMMOCTH CEPHIO MPSIMBIX H3MEPEHHI, ONpPEICIss CpelHee 3HaYCHUE
u3MepsieMoil BelW4YuHbl ((DOKYCHOE paccTOsSHUE CcOOuparolield JUH3bI); O0OOCHOBBIBATH BBIOOP
croco0a u3MepeHus/M3MEePUTEIILHOTO TIPHUOOpa;

— TPOBOJMTH COBMECTHO C TIEIaroroM HKCCIICOBaHUE 3aBHCUMOCTEH (DU3MUECKUX BEJIMYHMH C
WCIIOJIb30BAaHUEM TIPSIMBIX W3MEpPEHUH (3aBHCHMOCTh IYTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
JBYDKEHUH 0€3 HayallbHOW CKOPOCTH; MEpHoja KOJIeOaHU MaTeMaTHYECKOTO0 MasiTHUKA OT JJTMHBI
HUTH; 3aBUCIMOCTH yTJIa OTPA)KEHUS CBETA OT yTJjla MaIeHHs U yIJia MPEeIOMIICHHS OT YIJIa TTaIeHHs):
nocie 00CcyX1eHus MO pyKOBOJICTBOM Tearora niaHupoBaTh UCCIIeI0BaHNE, COOMPATh YCTAHOBKY,
(UKCHpPOBATh PE3YNIBTATHl TOJYYECHHOW 3aBUCUMOCTH (DH3UYECKMX BEIUYMH B BUJIC TAOIUI] U
rpaduKoB, JeNaTh BBIBOJBI IO PE3yJIbTaTaM UCCIEOBAHMUS,

— COOTHOCHUTH KOCBCHHBIE M3MEpPEHUS (PU3NUCCKUX BEIMUYUH (CPEIHSS CKOPOCTh U YCKOPCHHE
TeJa MPH PABHOYCKOPEHHOM JBM)KCHUHU, YCKOPEHHE CBOOOJHOTO TMAJCHHS, JKECTKOCTh MPYKUHBI,
KOd(h(UIIMEHT TpPeHUs CKOJBXKEHHUSA, MEeXaHWueckas paboTa M MOIIHOCTb, 4YacToTa M TEpPUO]
KOJICOAaHWH MaTEeMaTUYECKOTO U MPYKUHHOTO MasTHUKOB, ONITHYECKAas CHJIa COOMPAIONIeH JIHH3HI,
paiMoaKkTUBHBI  (OH): C TOMONIBIO TMeJarora IUIAHUPOBATh  HM3MEpEeHHs;  coOuparth
AKCIIEPUMEHTAIBLHYIO YCTAHOBKY W BBIIOJHITH M3MEPEHUS, CIEAYs MPEII0KEHHOW WHCTPYKIINU;
BBIUHCIIATH 3HAUEHUE BENUYMHBI U aHAM3UPOBATh MONyYEHHBIC PE3yIbTaThl ¢ YYETOM 3a/JaHHOMN
IIOTPEIIHOCTH U3MEPEHUM;

— co0mroaTh MpaBuiia TEXHUKU 0€30MacHOCTH MpH paboTe ¢ 1abopaTopHBIM 000pYIOBaHHEM
MoCIIe PeIBAPUTEIHLHOTO 00CYKICHHUS C TIeIaroroMm;

— COTOCTABJIATH C TIOMOIIBIO TTeJarora OCHOBHBIC MPU3HAKN M3YYEHHBIX (DU3MUYECKUX MOJIETICH:
MaTepuagbHas TOYKa, aOCOMIOTHO TBEPIOE TENO, TOYCUHBIM MCTOYHHK CBETA, JIy4, TOHKas JIMH3A,
TUTaHETapHasl MOJIETh aToOMa, HYKJIOHHAas MOJEIh aTOMHOTO sIpa C OMOpOW Ha METOJNYECKHE
MaTepuabl;

— XapaKTepU30BaTh MOCIE MPEABAPUTEIHLHOTO OOCYKIEHUS C TIEIaroroM MPUHIIHITE ISHCTBUS
W3YYCHHBIX MPUOOPOB M TEXHHYECKHX YCTPOWCTB C OMOPOM Ha WX OMUCaHUSA (B TOM 4YHCIIE:
CIHUIOMETP, NAaTYMKHU TOJIOKEHUS, PACCTOSHUS M YCKOPEHUS, paKeTa, dXOJOT, OYKH, MEPHUCKOIL,
¢doroamnmapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOI, JO3UMETP, Kamepa BMiibcoHa), HCIONB3Ys
1udpoBbie 00pa30BaTEIBLHBIE PECYPCHI;
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— HCIIONIB30BaTh II0J PYKOBOACTBOM II€Jarora CXE€Mbl U CXEMATUYHBIE PUCYHKM H3YYEHHBIX
TEXHUYECKUX YCTPOMUCTB, U3MEPUTENBHBIX IPUOOPOB M TEXHOJIOTHYECKUX MPOLIECCOB IIPU PELLICHUH
y4eOHO-TIPAKTHYECKUX 337ay; ONTHYECKHE CXEMBI ISl MOCTPOCHUS H300paKEHUH B IUIOCKOM
3epKajie ¥ coOuparomei T1uHse;

— MPHUBOJHUTH NMPUMEPHI/HAXOAUTh MH(POPMALMIO O MPHUMEPAX MPAKTUYECKOTO HCIHOIb30BAHUS
(bu3n4ecKux 3HaAHUH B MMOBCEIHEBHOM XM3HM JUIs oOecredeHus: 6e30MacHOCTH MPH OOpaIleHUuH C
npubopaMu M TEXHUYECKUMH YCTPOHCTBAMHU, COXPAHEHUS 3/0pOBbSI W COOJIOACHUS HOPM
JKOJIOTMYECKOTO TIOBEICHUS B OKPYKAIOLLEH CPELE;

— OCYILECTBJIATH MOJI PYKOBOJCTBOM II€JIarora MOUCK MH(GOpMAIH (PU3HUECKOTO COJIEPIKAHMS B
cetu MHTEpHET, CaMOCTOATENEHO (POPMYITUPYsI TOMCKOBBIN 3alpOC, HAXOAUTh MYTH ONpPEACICHHS
JOCTOBEPHOCTH IOJIy4€HHONH HMH(pOpMalMd HAa OCHOBE MMEIOLIMXCS 3HAHUM M JONOJIHUTENBHBIX
HUCTOYHUKOB;

— HCHOJb30BATh MPU BBIMNOJHEHUH YYEOHBIX 3aJaHUl OTOOpaHHYIO II€aroroM Hay4HO-
MOMYJSIPHYIO JIUTEPaTypy (PU3MUECKOro COAEpXkaHHUs, CIPABOYHBIE MAaTepHallbl, PECYpChl CETU
WuTepHet; B1ageTh npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IPpeoOpa3oBaHus HHPOPMALIUHU U3 OJTHON
3HAKOBOM CUCTEMBI B IPYTYIO C OIIOPOM HA AITOPUTM M YTOUHSIOLIME BOIIPOCHI II€1Aarora; co3/1aBaTh
10]1 PyKOBO/ICTBOM I1€1arora ¢ 00CyX/I€HUEM IIJ1aHa PabOThl MTUCbMEHHBIE U YCTHBIE COOOIIICHHS Ha
OocHOBE WH(GOpPMAMM M3 HECKOIBKHX HMCTOYHUKOB (PH3MUECKOTO COJNEPKAHUSA, ITYyOIUIHO
IIPECTABIIATh PE3YNbTAThI IPOCKTHON MM MCCIEA0BATENbCKON NEATEIBHOCTH; IIPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATHIHBINA anmapaT MU3ydyaeMoro pasjesa (U3MKU U COIPOBOXKIATh
BBICTYIIJICHHE IIPE3EeHTalMeN ¢ yuéTOM 0COOEHHOCTEH ayIMTOPUH CBEPCTHUKOB.

KPUTEPUU U HOPMbI OHEHUBAHUSA ITPEJIMETHBIX
PE3YJIBTATOB OBYYAIOLIUXCA 31IP 11O ®PUZUKE

OIEHKA IMCBMEHHBIX KOHTPOJIBHbBIX PABOT

OtmeTka «5» cTaBUTCS 3a pabOTY, BHIIOTHEHHYIO IOJIHOCTBIO €3 OMNOO0K U HEJOUYETOB.
OtMeTka «4» craBUTCA 3a pabOTy, BHIIOJHEHHYIO MOJTHOCTHIO, HO NPH HAJIMYMM B HEH He Oosee
OJTHOM Herpy0oil omnOKN U OJTHOTO HelouéTa, He OoJiee TPEX HEJOUETOB.

OtrMeTrka «3» CTaBUTCA, €CIM YYEHUK IPABWIBHO BBHINOJIHWI HE MeHee 2/3 Bceil paboThl Miu
JONyCTHII He OoJiee 0/HOM rpy0oii OMOKN U ABYX HEAOYETOB, HE Ooyiee OAHOI rpy0Ooil n ogHON
HerpyOoil ommOku, He OoJiee TPEX HErpyObIX OMMOOK, OHON HErpyOoi OMINOKY U TPEX HEAOUYETOB,
IIPY HAJIMYUU YETHIPEX-TISITH HEJOUETOB.

OtMeTKa «2» CTaBUTCS, €CIIM YUCIIO OMIMOOK U HEIOUYETOB MPEBBICHIIO HOPMY I OLIEHKHU «3» Uin
MIPAaBUJIBLHO BBIMOJHEHO MeHee 2/3 Bcell paboThl.

OILEHKA NTPAKTUYECKHUX PABOT

OTtmeTKka «5» CTaBUTCS, €CIIM y4allMHCs BBHINOJIHAET pabOTy B MOJIHOM 00BEMe ¢ COOIIOACHUEM
HEeO0OXOIMMOM TOCIEeI0BAaTeIbHOCTH TMPOBEACHUS OIBITOB U M3MEPEHUN; CaMOCTOSITENbHO U
palnMoHaTIbHO MOHTHUPYET HE00XOAMMOe O0OpYAOBaHHE; BCE OIBITHI HMPOBOJUT B YCIOBHAX U
peXuMax, OOeCHeuMBAIOIINUX TMOJy4YeHHE NPaBUIBHBIX pPE3yJbTAaTOB M BBIBOJOB; COONIOAAET
TpeOOBaHUs MpaBWJI TEXHUKH O€30IaCHOCTH; MPABHJIBHO M AKKYpaTHO BBIMOJHSET BCE 3aIUCH,
Ta0JINLIbI, PUCYHKH, YEPTEXHU, TpaKH; MPAaBUIHHO BIMOIHIET aHAIN3 OTPEUIHOCTEH.

OTtMmeTKa «4» CTaBUTCSI, €CIIU BBINOJIHEHBI TPEOOBAHUS K OLIEHKE «5», HO OBUIO JOMYIIEHO J1Ba-TPU
HemouéTa, He OoJiee OJTHON Herpyoor OMMOKU M OJTHOTO HE0uETa.
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OtMmeTtka «3» cTaBUTCS, €cal paboTa BBINOJIHEHA HE MOJIHOCTHIO, HO 00BEM BBIMOJIHEHHON 4acTU
TaKOB, YTO [103BOJISIET MOJIYYUTh IIPABUIIbHBIN PE3YIBTAT U BBIBOJI; €CIIM B XOJE€ MPOBEACHHUS OIIbITA
Y U3MepeHHsl ObLTN JTOMYIIEHBI OMNOKH.

OTtmeTKa «2» CTaBUTCS, €ClM padOTa BBHIMOJIHEHA HE TOJIHOCTBIO, U 0OBEM BBHINOJIHEHHON YacTH
paboThl HE MO3BOJSET CAENaTh MPAaBUIBHBIX BBIBOJOB; €CJIH OIBITHI, U3MEPEHHS, BBHIYUCICHMUS,
HAOJI0ACHNS IPOU3BOIMINCH HEITPABUIIBHO.

Bo Bcex ciyuyasix OIEHKA CHHU’KAeTCs, €CJIM Y4YeHHMK He c00/1101aJl NMpaBH/Ia TeXHUKH
0e30macHOCTH.

OLIEHKA YCTHBIX OTBETOB

OtMmeTKa «5» CTaBUTCS B TOM CIIy4ae, €ClIM YJalluiics MOKa3bIBaeT BEpHOE MOHUMaHUE (PU3NIECKOIM
CYLUIHOCTH paccMaTpUBA€MbIX SIBICHUH M 3aKOHOMEPHOCTEH, 3aKOHOB U TEOpHil, a Tak Ke
NpaBUIIBHOE OIpeesieHre (pU3MUECKUX BEIMYUH, UX €JUHHIl U CIIOCOOOB M3MEPEHUs: MPABUIHHO
BBITIOJTHSIET YEPTEkKH, CXEMbl U I'padUKH; CTPOUT OTBET MO COOCTBEHHOMY ILIaHy, COIPOBOXAAET
paccka3 COOCTBEHHBIMU MPUMEPAMH, YMEET IPUMEHSATh 3HAHUS B HOBOM CHUTYalllH MPH BBIITOJHEHUN
MPAKTUYECKUX 3aJlaHui; MOXKET YCTaHOBUTH CBS3b MEXKIY H3y4aeMbIM M paHee H3YYECHHBIM
MaTepHalioM IO Kypcy (U3MKH, a TaKkXKe C MaTepuajoM, YCBOCHHBIM NPU H3YYEHHH APYTHX
MIPEIMETOB.

OtMeTKa «4» CTaBUTCSI, €CIM OTBET YUYEHUKA YJOBJIETBOPSET OCHOBHBIM TPEOOBAaHUSAM Ha OTMETKY
«5», HO 1aH 6€e3 UCIOIb30BaHMs COOCTBEHHOTO IJIaHa, HOBBIX IPUMEPOB, 0€3 MPUMEHEHUS 3HaHUH B
HOBOM cHUTyallMH, 6€3 HCIOJIb30BAaHUS CBSI3€H C paHee M3YYEHHbIM MaTepualioM U MaTepuajoM,
YCBOGHHBIM IPU M3yYEHUU Jp. IPEAMETOB: €CIH yJalluiics TOMYyCTUI OJHY OUIMOKY Wi He Oolee
JBYX HEOYETOB U MOXKET UX UCIPABUTh CAMOCTOSITENIbHO WM C HEOOJIBLION NOMOLIBIO YUUTEIS.
OrMerka «3» cCTaBUTCA, €CIM YYallWiics MPaBWIBHO MMOHUMAeT (U3UYECKYIO0 CYIIHOCTh
paccMaTpUBaeMbIX SIBICHUH M 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OT/AEIbHBIC MPOOEHl B
YCBOGHHUHU BOMPOCOB Kypca (PU3UKU, HE MPEMSTCTBYIOUINE AajbHEHIIeMy YCBOEHHUIO BOIIPOCOB
IIPOrpaMMHOT0 MaTepuaia: yMeeT IPUMEHATD [10JIyY€HHbIE 3HAHUS IPU PELLIEHUHU IPOCTHIX 3a7a4 ¢
UCIOJIb30BAaHUEM TOTOBBIX (OpMYJ, HO 3aTpyJHSETCS TMpU pelIeHWH 3a4ad, TpeOyromux
npeoOpa3oBaHus HEKOTOPbIX GopMyl, IOMYyCTHI He Oonee OgHOW TrpyOoW ommMOKH M ABYX
HEJ0UETOB, HE Oosiee OJTHOM rpy0oi M OJHON HETpyOO omMOKH, HEe Oosee 2-3 HerpyObIX OIIMOOK,
OJIHOI Herpy0oil oMok U TPEX HEAOUETOB; TOMyCTUI 4-5 HEJOUETOB.

OTrMeTKka «2» CTaBUTCS, €CJIM Y4YalIUiiCs HE OBJAJE] OCHOBHBIMU 3HAaHUSIMH U YMEHUSIMH B
COOTBETCTBUHM C TpPeOOBAaHUSAMHM MPOTPaMMBbl M JOMYCTHJ OOJbIlle OMMOOK M HEIO0YETOB YeM
HE00XO0IUMO ISl OTMETKH «3».

COILEPKAHUME YYEBHOI'O IPE/IMETA «®U3UKA»
7 KIIACC
Pasznen 1. ®u3uka u e€ pojib B MO3HAHUYN OKPYKAIOLIEro Mupa

O®uzuka — Hayka o mpupone. SAsnenus npupoasl (MC1 ). @usuveckue SBIECHUS: MEXaHUYIECKHE,
TEIUIOBBIE, AEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckre BeauuuHbl. M3mepenue ¢usnueckux BeiauunH. dusznueckue npubops . [lorpemHocts
n3MepeHuil. MexayHapoaHasi cucremMa eJMHulL.

Kak ¢usuka m apyrue ecrecTBEHHbIE HAYKH H3YYalOT MPUPOAY. EcTecTBEHHO-HAy4YHBI METOH
MOo3HaHMs: HaOII0CHNE, TOCTAHOBKA HAYYHOTO BOIPOCA, BHIABMKCHUE THIIOTE3, IKCIICPUMEHT 110 ITPOBEPKE
TUII0TE3, 00bsICHEHHE Ha0M01aeMoro sBiieHus. Onucanne GU3NISCKUX SBJICHHN C TTOMOIIBIO MOJICIICH.

[IpenmeT u MeTOBI (PUBUKH.
JleMoHCcTpanuu
1. Mexanudeckue, TeIIOBbIC, DICKTPUIECKHUE, MATHUTHBIE, CBETOBBIC SIBIICHU.
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2. ®usndeckre MpuOOPHI U MPOIICypa MPSAMBIX U3MEPESHUH aHAJIOTOBBIM M UG POBEIM PUOOPOM.

3. Ompenenenne MOTPENTHOCTH YKCITEPUMEHTA.
DpoHTANTBHBIE J1a00paTOPHbIE PA0OTHI WU 3JIEKTPOHHAS JEMOHCTPALIMS.

1.0mpeneneHue ILEHBI JEICHUS HM3MEPUTEIBLHOTO TPUOOpa (MCIONB3yS TEXHOJIOTUYECKYIO KapTy
AKCIIEpUMEHTA).

2. M3mepenne 00bEMa KUIKOCTH B TBEPIOTO Tea

3. Onpenenenue pa3MepoB MallbIX TEJ.

Pasznen 2. IlepBoHayajbHbIe CBeIeHUSI O CTPOEHUH BelleCTBA

CrpoeHue BellecTBa: aTOMBI U MOJIEKYJIbI, UX pa3Mepbl. OMBIThI, JOKa3bIBAIOLIUE TUCKPETHOE CTPOECHUE
BELIECTBA.

JBwxkenne yactul BemiecTBa. CBsI3b CKOPOCTH [IBIDKEHHs 4acTHIl ¢ Temieparypoid. bpoyHoBckoe
nBwkeHue, tuddysusa. B3auMoneiicTBue yacTull BeecTBa: NPUTKEHUE U OTTAIKUBAHUE.

ArperaTHbIe COCTOSIHMSI BEIIECTBA: CTPOSHHE a30B, )KUIKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX) TEIl.
B3anMocBs3bp MeXIly CBOMCTBaMH BELIECTB B PA3HBIX arperaTHBIX COCTOSHHUAX M UX aTOMHO-MOJIEKYJISIPHBIM
ctpoerreM. OCOOCHHOCTH arperaTHbIX COCTOSTHAN BOJIBI.

JdemMoHcTpanun
1. HaGioieHue OpOyHOBCKOTO JIBUKCHHMS.
2. Habmonenne muddysum.
@OpoHTaIBHBIE Ja00paTOPHBIE PA0OTHI M ONBITHI
1. OneHka 1uaMeTpa aToMa METOIO0M PsIoB (C MCIONIb30BaHUEeM (oTorpaduii).
2. ONBITHI 110 HAOIOIEHUIO TETUIOBOTO PACIIHPEHUS Ta30B.
3.0nbITHI 1O OOHAPYKEHUIO ACUCTBHSI CHII MOJIEKYJIIPHOTO MPUTSDKEHUS (3JIEKTPOHHAS IEMOHCTPALIHS).

Paznen 3. /[Bu:keHHEe M B3aMMO/IeiicTBHE TeJl
Mexanuueckoe IBHKeHUE. PaBHOMEpHOE U HEpaBHOMEpHOE BHKeHUE. CKopocTh. CpeHsis CKOPOCTh MPU
HEpPaBHOMEPHOM JIBHKEHHUU. Pacuér myTH U BpeMeHH JBUKCHUS.

SIBnenue uHepuu. 3aKoH HHepLUUHU. B3aumoaeiicTBre TeN Kak MPUYMHA U3MEHEHHS CKOPOCTH JIBH)KEHUS
Ten. Macca Kak Mepa HHEpTHOCTH Tena. [toTHoCTh BemecTBa. CBsI3b INIOTHOCTH € KOJIMYECTBOM MOJIEKYI B
enuHHUIE 00bEMa BELIECTRA.

Cuna kak xapakTepucTHKa B3aumojeiicTeus Ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenne cuisl ¢
MOMOILBIO TUHAMOMETpA. SIBIIeHHE TAroTeHus U cuia TsbkecTH. Cuila TshKecTH Ha Ipyrux mianerax (MC).
Bec tena. Heecomocth. CnoskeHue cujl, HapaBIEHHBIX 0 OAHOU mpsiMoil. PaBHoaelicTBytomas cui. Cuina
TpeHus. TpeHue cKoImKeHus U TpeHne nokos. Tpenue B npupone u rexuuke (MC).

JdemoHcTpanun

1. HaGmoeHre MeXaHU4eCKOTo JIBIKEHHUS Tela.

2. 3MepeHne CKOpoCcTH MPSIMOIUHEHHOTO ABMKEHUS.

3. Habmonenve sSBJICHUS HHEPLINU.

4. HaGmroteHne n3MEeHeHUs! CKOPOCTH TIPH B3aUMOJICHCTBUH TE.

5. CpaBHEHHE Macc 10 B3aUMOJICHCTBHIO TEJ.

6. CnoxeHue CWI, HalpaBJIEHHBIX 10 OJHOM MPSIMOM.

7. leMOHCTpaIus CUiIbl YIIPYTOCTH Ha PA3IMYHBIX MaTepraiax.
@DpoHTAJIBHBIE JJa00paTOpHbIe PA00THI M ONBITHI.

1. Onpenenenue CKOPOCTH PAaBHOMEPHOTO ABIKEHUS (IIapUKa B )KUIKOCTH, MOJIENH AIIEKTPHIECKOTO
ABTOMOOWJIS U T. 11.) (3JIEKTPOHHAS JEMOHCTPAITHS ).

2. Onpenenenue cpeHeN CKOPOCTH CKOJIBKEHHS OpyCKa WM IapuKa 110 HAKJIOHHOM IIOCKOCTH.

3. Omnpenenenne MIOTHOCTH TBEPOTO Tea.

4. OnbITH, JEMOHCTPUPYIOLINE 3aBUCUMOCTD pacTshKeHus (aedopMalyn) Npy>KUHbI OT MPHIIOKESHHON
CHJIBI.

5. OnBITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHITBI TPEHHS CKOJIBKEHHSI OT Beca Tella M XapaKTepa

CONPUKACAIOLINXCS IOBEPXHOCTEM.

16



Pasnen 4. laBiienue TBEPABIX TeJ, ;KUAKOCTEH U ra3os.

Hasnenne. CriocoObl yMEHBIIICHHUS U yBETMICHUS AaBlieHus. [laBneHne raza. 3aBUCHMOCTD JaBIICHUS rasa
ot 00BEMa, TemnepaTypsl. [lepenaya naBiuerns TBEPABIMHU TeaMH, KUAKOCTSIMH U Ta3amu. 3akoH [lackams.
[THeBMaTHUECKME MAIIMHBI. 3aBHCUMOCTD JAaBJICHUS JKUIKOCTH OT IyOnHbl. Cood1aronmecs cocy/Iabl.
I'uppaBnuyeckue MEXaHU3MBI.

AtMmocdepa 3emmn u atmochepHoe naBieHre. [[puanHb cymecTBOBaHUS BO3AYITHONW 000T0YKH 3€MITH.
Omneit Toppuuennu. U3mepenne atmocepHOro naBieHus. 3aBUCUMOCTh aTMOC(HEPHOTO AABJICHHUS OT
BBICOTHI HaJl ypOoBHEM Mopsl. [IprOops! a1t n3MepeHust aTMoc(hepHOTro IaBICHUSI.

JeiicTBre KUIKOCTH 1 Ta3a HA TIOTPYKEHHOE B HUX Tell0. BrlTankuBaromas (apxuMeoBa) cuiia. 3akoH
Apxumena. [InaBanue Ten. Bo3nyxonnaBanue.

JdemoHcTpanun
. 3aBUCUMOCTb JIaBJICHHSA T'a3a OT TEMIIEPATYPHI.
. Ilepenaua naBiaeHUs )KUIKOCTBIO U Fa30M.
. Coolmaromuecst COCyIbl.
. 'mapaBnuyeckuit mpecc.
. [IposiBnenne neiicTBus aTMOC(hEpHOTO TaBICHHUSL.
. 3aBHCUMOCTb BBITAIKHUBAIOLICH CHIIBI OT 00BEMa NOTPYKEHHOM YaCTH TeJla ¥ TUIOTHOCTH JKUAKOCTH.
. PaBeHCTBO BBITaNKHUBAIOILIEH CUIIBI BECY BHITECHEHHOU JKHIKOCTH.
. YcnoBue miiaBaHus TeJ: IUIaBaHUE WK MOTPY>KEHUE TEN B 3aBUCUMOCTH OT COOTHOLLIEHUS IJIOTHOCTEMN
TeJa U KUJIKOCTH.
@DpoHTAJIBHBIE JJA00paTOPHBIE PA0OTHI M ONBITHI
1. UccnenoBanne 3aBUCHMOCTH Beca Tea B BOJIE OT 00BhEMA MOTPYKEHHOM B KUAKOCTH YaCTH TeJa.
2. OnpeneneHne BHITANKUBAIOIIEH CUJIbL, ACHCTBYIOIIEH HA TENO, HOTPYKEHHOE B JKUIKOCTD.
3. [IpoBepka HE3aBUCUMOCTH BBHITAIKMBAOIIEH CHIIBI, ICHCTBYIOIICH Ha TEJIO B )KUIKOCTH, OT MAacChl Teja.
4. OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH BBITAJIKUBAIOIICH CHUIIBI, IEHCTBYIOIICH HA TEJIO B KUIKOCTH,
oT 00BEMa MOTPYKEHHOH B JKUAKOCTh YaCTH TeJa M OT TUIOTHOCTH JKHUAKOCTH.
5. KoHcTpyupoBanue apeomMeTpa Ui KOHCTPYHUPOBAHUE JOJIKH U OIIpeIeiIeHIE €€ TPy30I0AbEMHOCTH.

OO\ W~

Paspes 5. PaGota u MOIIHOCTB. DHeprus

Mexanndeckas padota. MomIHOCTb.

[IpocTeie MexaHU3MBI: pbIyar, 0J0K, HAaKJIOHHAs TIOCKOCTh. [IpaBuio paBHOBecHs priyara. [Ipumenenue
IpaBUiIa PaBHOBECHS pblyara K 0J10Ky. «3o0Toe npaBuiio» MexaHuku. KIIJl mpocThIx MeXaHU3MOB.
[IpocTbie MexaHU3MBI B OBITY M TEXHHKE.

Mexanndeckas sHeprusi. Kunernueckas 1 noteHanpHas sueprus. [Ipespaiieniie onHoro Buaa
MEXaHWYECKOW SHEPTHH B APYroil. 3aKOH COXpAaHEHUS SJHEPTUU B MEXaHUKE.
JdemoHcTpanun
1. Tlpumepbl MPOCTHIX MEXaHHU3MOB.
@DpoHTAIBHBIE JJAa00PaTOPHBIE Pa00THI M ONIBITHI
1. Onpenenenue paboOTHI CUIIBI TPEHHS IPY PABHOMEPHOM JIBM)KEHHUH TeJla 110 TOPU30HTAIBHOM

MIOBEPXHOCTH.

2. UccnenoBanue yciaoBUN paBHOBECHS phlyara.

3. U3mepenne KI1Jl HakIIOHHOM MI0CKOCTH (3IIEKTPOHHAS IEMOHCTPAIINS).

4. N3yueHne 3aKOHa COXPaHEHUsI MEXaHUUECKON SHEPTHH (3JCKTPOHHAS AEMOHCTPALIHS).

8 KJIACC
Pasznen 6. TensioBbIe iBJIeHHS

OCHOBHBIE TTOJIOKEHUST MOJIEKYJIIPHO-KUHETHYECKOW TEOPUHU CTPOSHUS BellecTBa. Macca u pa3Mepsl
aTOMOB U MOHeKy_H. OHI)ITI)I, HO)ITBep)KlIaIOHII/Ie OCHOBHBIC ITOJIOKCHUS MOHCKyanHO-KHHeTH‘IeCKOﬁ
TEOpHH.

Monenu TBEPIOTO, KUAKOTO U Ta3000pa3HOTr0 COCTOSHUH BemiecTBa. OCHOBHBIC TIOJIOKEHUS
MOHCKy_HS[pHO'KI/IHeTI/IT-IeCKOI‘/’I TeOpI/II/I CTpO@HI/DI BeIIIeCTBA. Macca n pasMepH aTOMOB U MOJIeKy.H. OHBITBI,
noleBep)Kz[anmHe OCHOBHBIC ITOJIOKCHUS MOJ'ICKy.HSIpHO'KI/IHeTI/I‘IeCKOI‘/'I TeOpI/II/I. MOZ[C.HI/I TBépJIOFO,
JKUAKOTO Y Ta3000pa3HOro COCTOSHMIA BenecTBa. Kpucrammniyeckue u amopdHble Tena. OObsiCHeHNE
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CBOWCTB ra30B, )KUAKOCTEH U TBEPBIX TEJl HA OCHOBE MOJI0KEHUH MOJIEKYIISIPHO-KUHETUIECKOW TEOPHH.
CMaurBaHNE U KalWULIPHBIE sIBICHUS. TerIoBoe pacupeHe 1 cxaTue.
Temmneparypa. CBs3b TEMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOIO ABMXECHUS YaCTHULL.

Buytpennss sneprus. CiocoObl M3MEHEHHsI BHYTPEHHEH SHEPTUU: TEIUIoNepeaaya U COBEpILIeHUE
pa0oThl. Bunbl Temonepeaayn: TEMIONPOBOAHOCTD, KOHBEKIMS, H3IyUEHHE.

KonnuecTBo TermnoTsl. Y aenbHas TEIVIOEMKOCTD BeIecTBa. Teroo0MeH U TeI0BOE PAaBHOBECHE.
YpaBHeHHE TemIoBoro 6aaanca.

[InaBienue u OTBEpJeBaHNE KPUCTAUTMUECKUX BEIECTB. Y JebHasl TEIJIOTa IIaBJICHUS.
ITapoo6pazoBanue u koaaeHcanus. Mcmapenune (MC). Kunenue. Y nenpHas TemioTa mapooOpa3oBaHusL.
3aBUCUMOCTH TEMIIEPATYPhl KUIIEHHUS OT aTMOC(EpHOro naBieHus. BiaaxkHocTs Bo3ayxa. DHeprust
TOIUIMBA. Y JeNIbHAasI TEIUIOTa CrOPaHusl.

IIpuntnmel paboTh TerwmoBeix asurareneid. KI1/] TemmoBoro apurarens. TermmoBsie IBUTATENN U
3amuTa okpyxatorei cpeast (MC).

3aKOoH COXpaHEeHHS U MPEBPaILCHHUs YHEPTHH B TEIUIOBBIX mporeccax (MC).

JdemoHcTpanumn
. Habmoienrie 6poyHOBCKOTO JIBHKECHHS.
. HaGmonenue nuddysuu.
. HaOimoieHue siBlieHUI CMaYMBaHUS U KaTWUISPHBIX SBJICHUM.
. Habronenue TenaoBoro pacinpeHust Te.
. I3menenune JOaBJICHHUA r'a3a IMpyu U3SMCHCHUN O6’béMa 1 Harp€BaHuu UJIN OXJIAKACHHU.
. [IpaBuiia u3MepeHus: TeMIepaTyphI.
. Buzsl Teruionepenayu.
. OxJaxkaeHue Mpy COBEPLICHUH PabOThI
. HarpeBanue npu coBepiiieHu# pabOThl BHEITHUMHU CHIIAMH.
10. CpaBHEHUE TETIIOEMKOCTEH pa3NUYHBIX BEIECTB.
11. HaGnroneHue KUNeHHUS.
12. HabmtogeHnue MoCTOSIHCTBA TEMIIEPATYPhI IPH IUIABJICHUH.
13. Monenu TEeI0BEIX IBUTATEIECH.
DpoHTAJIbHBIE J1a00paTOPHbIE PA00THI U ONBITHI
1. OnbITHI 10 OOHAPYKEHNIO ACHCTBHSI CHII MOJIEKYJISIPHOTO MPUTSHKEHUS (JICKTPOHHAS IEMOHCTPALIS ).
2. ONBITHI 110 BRIPAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOM COJIM MIIN caxapa.
3. OmnbIThI 110 HAOIIOIEHUIO TETJIOBOTO PACLIMPEHHUS Ta30B, KUIKOCTEH U TBEPIBIX TEL.
4. Onpenenenue naBieHNs BO3Lyxa B OaJUIOHE IIIPHUIIA.
5. OHLITLI, ACMOHCTPUPYIOHIUEC 3aBUCUMOCTD JIaBJICHHUA BO3yXa OT €ro 00BéMa u Harpe€BaHus WA
OXJIQXKJICHUS.
6. HaGmonenne u3MeHeHns: BHYTpEHHEH SHEPruy Tela B pe3ysbTaTe Terionepeaadn 1 paboThl BHEIIHUX
CHIL.
7. UccnenoBanue sBJICHUS TEIUIOOOMEHA ITPH CMENTMBAHUY XOJIOAHOM U TOPSYEi BOJBI.
8. MccnenoBanue npouecca CIapeHusl.
9. Onpenenenne OTHOCUTENBHOM BIaKHOCTH BO3/1yXa.
10. Omnpenenenne yaenbHOM TEIUIOTHI TUIABJICHUS JIbAA.

O 0 1N DN AW —

Paspes 7. dnekTprnyeckne 1 MarHUTHBIE SIBJICHUS

OnexTtpuzanus Tel. J[Ba poja MEKTPHUYECKUX 3aps10B. B3anMoelicTBre 3apsKCHHBIX TEII.

OnexTpuyeckoe nose. [IpuHINT CYynepno3uIie MEKTPUIECKUX ToJel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpudeckux 3apsoB. DJIeMeHTapHbIN deKTpuieckuii 3apsa. CTpoeHue aToma.
[IpoBOIHUKY U TUAIEKTPUKHU. 3aKOH COXPaHEHHS IIEKTPUIECKOT0 3apsiia.

DJeKTpUUYEeCKHid TOK. Y CIIOBHSI CYIIIECTBOBAHUS SJIEKTPHUECKOTO TOKA. VICTOYHUKY ITOCTOSIHHOTO TOKA.
JeiicTBUS SIEKTPUYECKOT0 TOKA (TEIUIOBOE, XUMHYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B JKHIKOCTSIX
U razax.

PaboTta 1 MOIITHOCTB AIEKTpUUEecKOoro Toka. 3akoH Jxoyns—IJIenma. DnexTpudeckue ey u
NOTPEOUTENH DIIEKTPUIECKON JHEPTHH B OBITY. DneKkTprueckas nenb. Cuiia Toka. DIeKTPUIECKoe
HanpspkeHue. COnpoTHBICHHE MPOBOIHUKA. Y A€IBHOE COIIPOTHBIICHNE BelecTBa. 3akoH Oma st
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yuacTtka 1enu. [lociaenoBarensHoe U NapalieibHOE COeTUHEHNE MTPOBOHUKOB. KOpoTKOoe 3aMbIKaHUeE.

[TocTostHHBIE MarHUTHL. B3anmoaelicTBHE MOCTOSIHHBIX MATHUTOB. MarHuTHoe nosue. MarHuTHOE IoJie
3emMuH 1 €ro 3HaYCHUE T KU3HH Ha 3emute. OmbIT Dpcerena. MarHuTHOE MMOJIe SIEKTPUIECKOTO TOKA.
[IpumMeHeHue 3MeKTPOMarHuToB B TeXHUKE. J[eficTBIE MATHUTHOTO TOJISl HA TIPOBOJAHUK C TOKOM.
DNEeKTPOABUTATENb TOCTOSHHOTO TOKA. McIonb30BaHne 3JeKTPOoABUTaTeNeH B TEXHIUECKUX YCTPOMCTBAX
Y Ha TPaHCIIOpTE.

Oneitel @apanes. SABneHue AMeKTpoMarHuTHOM uHAYKIuH. [IpaBuno Jlenna. 3aexTporeHeparop.
CrocoObI OMYYSHHSI AIMEKTPUICCKON SJHEPTUU. DIICKTPOCTAHIMH HA BO30OHOBIISIEMBIX HCTOUHUKAX
SHEPTHH.

HeMoHcTpanuu

. DneKTpu3aIus Tel.

. [IBa pona anmeKTpHYECKUX 3apsSA0B U B3aUMO/IEHCTBHE 3apsHKEHHBIX TEIl.
. YCTpOWCTBO U JIEUCTBUE AJIIEKTPOCKOIIA.

. DJeKTpocTaTU4eCKasi HHAYKIIHS.

. 3aKOH COXpaHEHUS INEKTPHUECKUX 3aPAI0B.

. [IpoBOTHHKY 1 TUAIEKTPUKHU.

. MoaenupoBaHue CHIIOBBIX JTUHUH 3JIEKTPUIECCKOTO TOJIS.

. IcTOYHMKH MMOCTOSIHHOT'O TOKA.

. JleficTBUA ANEKTPUUECKOrO TOKA.

10. DnexkTpU4eCcKuit TOK B )KUIKOCTH.

11. I'a30BBIi pa3psi.

12. 3MepeHue CUibl TOKa aMIEPMETPOM.

13. 3MepeHue 3IIeKTPUYECKOrO HAIPSKEHUS BOJIBTMETPOM.

14. PeocTaT 1 Mara3uH COIPOTUBICHUH.

15. B3aumoeiicTBr€e IIOCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHr€e HEBO3MOXHOCTH Pa3/ICIeHUs MOIOCOB MAarHUTA.

17. MonenupoBaHue MarHUTHBIX TOJICH TTOCTOSTHHBIX MAarHUTOB.

18. OmeIT Dpcrena.

19. MarauTtHoe noJie Toka. IeKTPOMAarHuT.

20. IeiicTBME MAarHUTHOT'O MOJI HA TPOBOJHUK C TOKOM.
21. DnexTpoaBUTaTENh MTOCTOSHHOTO TOKA.
22. UccnenoBaHue SABIECHUS 3IEKTPOMArHUTHON UHIYKIUU
23. Onbitel @apajes.
24, 3aBUCUMOCTH HAMPaBICHUS UHAYKIIMOHHOTO TOKA OT YCIIOBUN €ro BOSHUKHOBEHUISI.
25. DIeKTporeHepaTop MOCTOSHHOTO TOKA.
®poHTamBHBIE TA00OPATOPHEIE PaOOTHI M OTIBITHI
1. OnbITHI 10 HAOIIOICHUIO AICKTPU3AIIAN TEJ MHAYKITUEH U TIPU COIMPUKOCHOBEHUH.
2. VccrnenoBanue NeUCTBUS DICKTPUIESCKOTO OIS Ha MPOBOIHUKHU U TUIJICKTPUKH.
3. Coopka u mpoBepKa padOTHI IJIEKTPUIECKON IIETTH TTOCTOSTHHOTO TOKA.
4. 3mepeHue 1 peryJIrupoBaHUe CHITbI TOKA.

5. M3Mmepenue u peryiupoBaHue HaNpsKEHUS.

6. MccrienoBanre 3aBUCMMOCTH CHIIBI TOKA, WAYIIETO YePe3 PE3UCTOP, OT COMPOTHUBIICHUS PE3UCTOPa U
HaIpsHKEHUsT Ha pEe3UCTOPE.

7. OTBITBI, AEMOHCTPUPYIOITHE 3aBHCHMOCTD JJIEKTPUIECKOTO CONIPOTUBIICHUS IIPOBOIHIUKA OT €TI0
JUTIHBI, TUIOIIAAN TTOTIEPEYHOTO CEUCHMSI K MaTepHaIa.

8. [IpoBepka mpaBuiia ClI0KeHUs] HANPSXKEHUN MTPU MOCIEI0BATEILHOM COSAMHEHUH IBYX PE3UCTOPOB.

9. [IpoBepka mpaBuIia AJisk CUITBI TOKA MPH MapaJIEIbHOM COSTMHEHUH PE3UCTOPOB.

10. Onpenenenune pabOTHI AMIEKTPUIECKOTO TOKA, HIYIIIETO YepPe3 PE3UCTOP.

11. OnpeneneHre MOIMIHOCTH 3JEKTPUUECKOr0 TOKA, BBIACISIEMON HA PE3UCTOPE.

12. UccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HAYIIETO Yepe3 JaMIIOUKY, OT HAMPsDKEHUS Ha HE.
13. HUccnemoBanre MarHMTHOTO B3aUMOJICHCTBHSI IIOCTOSTHHBIX MarHUTOB.

14. V3yyeHre MarHUTHOIO IOJIS IOCTOSIHHBIX MarHUTOB MPH UX OOBEAMHEHUHN U Pa3e/ICHUH.
15. UccnenoBanue AEHCTBUS NIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
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16. OnBITHL, IEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBHUS KATYIIKY C TOKOM M MarHUTa OT
CHUJTBI TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.

17. I3yueHne qeiicTBHUSI MArHATHOTO TIOJIS HA TIPOBOJHUK C TOKOM.

18. M3yueHue pabOTHI 3JEKTPOIBUTATEINS.

19. Usmepenne KIIJ[ anekTponBurareIbHON YCTaHOBKH.

20. OTmBITH IO UCCIIEOBAHUIO SBICHHS IIEKTPOMAarHUTHOW WHAYKIIMW: UCCIIEIOBAHNE H3MEHEHHUN
3HAYCHUS U HAaIlPaBJICHHUS MHIYKIMOHHOTO TOKA.

9 KJIACC
Pasnen 8. Mexannuyeckue siBJIeHUS
Mexanndeckoe ABmkeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTETBHOCTh MEXaHUYECKOTO
JIBIKeHUA. PaBHOMepHOE npsiMosinHeHOe ABKeHre. HepaBHOMEpHOE PSIMOJIMHEITHOE IBUKEHUE.
CpenHsisi ¥ MTHOBEHHAsI CKOPOCTh TeNa P HEPABHOMEPHOM IBIKCHHU.
Yckopenue. PaBHOyckopeHHOE MpsMOJIHHEHHOE qBrkenne. CBoboaHoe nafenue. OnbIThl [anmes.
Jluneiinas u yrnosasi ckopocTu. LIeHTpocTpeMUTENBHOE YCKOPEHHUE.

ITepBeiii 3akoH HetotoHa. Bropoii 3akon HetotoHa. Tperuit 3akon HeroToHa. [IpuHumn cynepno3unuu
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujia TpeHHs CKOJIbKEHUs, CHila TPEHHUs TIOKO, APyTHe
BUJIBI TPEHUSI.

Cuna TSDKECTH M 3aKOH BCEMUPHOTO TSTOTEHHS. Y CKOpEHHE CBOOOAHOTO NajieHus. J[BukeHue rmianeT
BokpyT Comana (MC). [lepBas kocMuueckast CkopocTh. HeBeCOMOCTh U TIEpErpy3KHu.

PaBHOBecue MaTepuaabHON TOYKH. AOCOTIOTHO TBEP0E Teno. PaBHOBecHe TBEPIOTO TeMa ¢
3aKpeIuIEHHON OChbIO BpalieHus. MomeHT cuiibl. LleHTp TshKecTH.

Nmnynsc Tena. U3menenue ummyinbca. MiMmynbe ciiibl. 3aKOH COXpaHEHUS UMITyJIbca. PeakTHBHOE
newkenue (MC).

Mexanunueckas paboTta ¥ MOIIHOCTh. PaboTa cuit TsbkecTH, ynpyroctd, TpeHus. CBsi3b 3HEPTHH U
pabotsbl. [loTeHIIManbHas SHEPTUS TeNa, MOAHATOTO HaJl MOBEPXHOCTHIO 3eMiH. [loTeHInansHas SHeprus
cxaroit npyxuHsl. Kunerndeckas sneprus. Teopema 0 KWHETHUECKOH 3HEpruu. 3aKOH COXPaHEHUS
MEXaHUYECKOH IHEPTHH.

JdemoHcTpanum

1. Habmonenrie MexaHn4ecKoro JABIKEHUS Tela OTHOCUTENIBFHO Pa3HBIX TE OTCUETA.

2. CpaBHeHHE NyTeH U TPACKTOPHUI IBUKEHHSI OHOTO M TOTO XK€ TelIa OTHOCUTEIBHO PA3HBIX TEI
OTCYETA.

3. 3MepeHne CKOpOCTH U YCKOPEHUS PSAMOJIMHENHOTO ABIKEHUS.

4. VccaenoBanne MpU3HAKOB PaBHOYCKOPEHHOTO ABHKEHUSI.

5. HaGmonenue IBMXEHHS Tella 10 OKPY>KHOCTH.

6. HaOumoieHne MeXaHUYeCKUX SIBIICHUH, IPOUCXOISAIINX B cucTeMe oTcuéra «Temnexkay npu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUHN OTHOCHUTENFHO KaOWHeTa (PU3UKH.

7. 3aBUCHMOCTb YCKOPEHHMS T€JNa OT MACChI Tella ¥ ICHCTBYIOLIEN HA HETO CHJIBI.

8. HabmoieHue paBeHCTBa CHIT IPU B3aUMOJICHCTBUH TEI.

9. 3MeHeHue Beca Tena Ipy YCKOPEHHOM JIBUKEHHH.

10. Ilepenaua ummynbca Ipu B3aUMOACHUCTBUH TEIL.

11. IIpeoOpa3oBaHus SHEPTUH TP B3aUMOACHCTBUH TeIl.

12. CoxpaHeHue UMITyJIbCa TIPY HEYIIPYTOM B3aUMOICHCTBHH.

13. CoxpaHeHHe UMITyJIbCa MTPpHU aOCOTIOTHO YIIPYTOM B3aHMOJICHCTBUH.

14. HabOnroieHre peakTUBHOTO JIBUKCHHSL.

15. CoxpaneHnne MeXaHMYECKON SHEPIUU NpH CBOOOTHOM MaJIeHUH.

16. CoxpaHeHne MEXaHMYECKOW SHEPTHH MPH JBM)KEHNH TeJla MO JeHCTBHEM IIPY>KHHBI.
@DpoHTAIBHBIE JJA00PaTOPHBIE PA00THI M ONIBITHI

1. KoncTpynpoBaHue TpakTa A pa3roHa U JajdbHEWIIETO paBHOMEPHOIO ABMKEHUS IIapuKa WITH
TEJEKKH.

2. Onpenenenne cpeiHel CKOPOCTH CKOJBKEHH OpycKa WU IBIKEHHS IapHKa MO HAKJIOHHOM
TJIOCKOCTH.
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3. Onmpenenenue yCKOpeHHs Tella PH PaBHOYCKOPEHHOM JBIKEHHH IO HAKJIOHHOH MIIOCKOCTH.

4. UccnenoBaHue 3aBUCUMOCTH TIYTH OT BPEeMEHH MTPH PaBHOYCKOPSHHOM JIBHKCHUU 03 HaYallbHON
CKOPOCTH.

5. MccnenoBanme 3aBUCMOCTH CHJIBI TPEHHUS CKOJBKEHHUS OT CHIIBI HOPMAIBHOTO IABJICHUS.

6. Onpeaenenne KodhHUIIMEHTA TPSHHSI CKOTBKEHUS

7. OnpenieneHue 5KECTKOCTH MPYKUHBI.

8. Ompenenenrie padoOTHI CUIIBI TPEHUS IPH PABHOMEPHOM JBI)KEHHHU TeJia [0 TOPU30HTAIBHON
MOBEPXHOCTH.

9. Onpenenenue pabOTHI CHITBI YITPYTOCTH MPH MOBbEME Ipy3a ¢ UCIIONL30BAHUEM HETIOBIKHOTO U
IMOJBHYKHOT'O OJIOKOB.

10. M3y4yeHue 3aKkoHa COXpaHEHMsI SHEPTHUH.

Paznen 9. Mexanuyeckue Koj1e0aHHUsI U BOJIHbI
KonebarensHoe nBmxkenue. OCHOBHBIE XapaKTEPUCTUKU KOIEOaHUH: IEPHOI, YACTOTa, aMIUIUTYAA.
MaremaTruecKuil v IPYKUHHBIN MasTHUKU. [IpeBpaienre sHeprun pu KojaeOaTeIbHOM IBHKCHUU.
3aryxatomue koieOanus. Beiaykaennasle koneOanus. Pesonanc. Mexanndeckue BoHBL. CBOWCTBA
MexaHH4Yeckux BoJiH. [IpoonpHbIe U onepedyHble BOJIHEI. [[11MHa BOHBI M CKOPOCTH €€ pacpoCTpaHEeHHUS.
Mexanudeckue BOJIHBI B TBEPIIOM Tele, ceiicmuueckue BoaHbl (MC).
3Byk. ['poMKocTh 3ByKa 1 BeicoTa ToHA. OTpaskeHue 3Byka. H(Dpa3Byk u ynbTpa3Byk. JleMoHcTpanuu
1. Habmonenue xoaeOanuii Ten moJ| IeHCTBUEM CHITBI TSHDKECTH U CHJIBI YIIPYTOCTH.
2. Habnronenne xonebanuii Tpy3a Ha HUTH U Ha TIPYKHUHE.
3. Habmonenne BBIHYXIEHHBIX KOJeOaHUil 1 pe30HaHca.
4. PacipocTpaHeHue IPOAOJIBHBIX U TIOIEPEUHBIX BOJIH.
5. HaGmoieHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.
6. AKycTHYeCKUI pe30HaHC.
DpoHTAJIbHBIE JIa00paTOPHbIEe PA00THI U ONBITHI
1. OnpeneneHne 4acTOThI U IIEpUOJIa KOoJeOaHUH MaTeMaTHIeCKOTO MasiTHUKA.
2. OnpeneneHue 4acTOTHI U MEPUOIA KOIEOaHUH MPYKUHHOTO MasiTHUKA (DIIEKTPOHHAS
JIEMOHCTPAIINSA).
3. UccnenoBanue 3aBUCMMOCTH IIEpHOAA KOJIeOaHUH OABEILICHHOTO K HUTH TPy3a OT JUIMHBI HUTH.
4. MccnenoBanue 3aBUCUMOCTH TIEpUOA KOJIeOaH!i IPY>KUHHOTO MasiTHAKA OT MacChl Tpy3a
(3meKTpOHHas TEMOHCTPAIHS).
5. IlpoBepka HE3aBUCHUMOCTH MEpHO/Ia KoJIeOaHNH Ipy3a, TOJIBEIIEHHOTO K HUTH, OT MacChl Ipy3a.
6. OnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD NIepro/ia KoJieOaHUH PY>KMHHOTO MasgTHHUKA OT MacChl
rpy3a U XKECTKOCTU NPYKHUHBI.
7. I3mepeHne yCKOpeHHs: CBOOOAHOTO MaAeHUs (3JIEKTPOHHAs JEMOHCTPALIHS).

Paznen 10. DjekTpoMarHuTHoe moJjie 1 3J1eKTPOMATHUTHBIE BOJHBI
OJEeKTPOMarHUTHOE MoJje. DNEeKTpOMarHUTHbIE BOIHBEL. CBOWCTBA 3JIEKTpOMarHUTHBIX BOJH. Llkana
3JIEKTPOMArHUTHBIX BOJIH. VICIIO/Ib30BaHNE 3JIEKTPOMATrHUTHBIX BOJIH JJIS1 COTOBOM CBSI3H. CBETA.
DnekTpoMarHuTHas mpupoaa ceeta. CKOpocTh cBeTa. BOIHOBEIE CBOMCTBA.
JdemoHcTpanun
1. CBoiicTBa 3JI€KTPOMArHUTHBIX BOJH.
2. BoxHOBBIE CBOIICTBa CBETa.
@OpoHTaIBbHBIE Ja00pPaTOPHBIE PA0OTHI H ONBITHI
1. UzyueHue CBOMCTB JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBeToBble IBJICHUS
JlyueBas mogens cBeta. Uctounuku cBeta. [IpsmonuHeitHoe pacnpocTpaHeHHne cBeTa. 3aTMEHUS
Comnnua u Jlynsl. Otpaxkenue cBeta. [lnockoe 3epkano. 3aKkoH OTpakeHUsI CBETA.
[Ipenomienue cBeTa. 3aKoH IpeoOMIICHHS cBeTa. [1oiTHOe BHYyTpEeHHEe OTpaKEHUE CBETA.
Hcrnonp30oBaHue MOTHOTO BHYTPEHHETO OTPAKEHUS B ONITHYECKUX CBETOBO/IAX.
Jlunza. Xon myueit B auH3e. OnTuueckas cucreMa (oToanmapara, MuKpockorna u teneckona (MC).
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I'ma3 kak onTuueckas cucreMa. bin3opykocTs U AambHO30PKOCTb.

Paznoxenue 6emoro ceeta B criekTp. OnbITel HetoToHa. Cio)keHHe CIIEKTPAIBHBIX IIBETOB.
JdemoHcTpanuu

1. [IpssMonHENHOE pacTIpoCTpaHEHUE CBETA.

2. OTpaxxeHue cBeTa.

3. Ilony4denune n300paxxeHuil B INIOCKOM, BOTHYTOM U BBIIIYKJIOM 3€pKaax.

4. IIpenomiieHue cBera.

5. OnTuyeckuii CBETOBO/.

6. Xop rydeit B cOOMparoIieit Junse.

7. Xox Jlydel B pacCEUBAIOLLIEH JIMH3E.

8. [Tonyuenne N300pakeHUH ¢ TOMOLIBIO JIHH3.

9. IlpuHtum aeicTBUS GoTOaIIapaTa, MUKPOCKOIIA U TEJIECKOTIA.

10. Mopens riasa.

11. Pa3noxxeHue 6e10ro CBETa B CIIEKTP.

12. Tlomy4yeHnune 6enoro cBeTa MpH CIOKEHUH CBETA PA3HBIX I[BETOB.
DpoHTAJIbHBIE J1a00paTOPHbIEe PA00THI U ONBITHI

1. UccnenoBanue 3aBUCUMOCTH YTIJIa OTPa)KEHHUsI CBETOBOTO JIy4a O OT YIJia aJleHusl.

2. M3y4yeHne xapakTepUCTUK U300paKeHUs MMPeIMETa B IIIOCKOM 3epKajie.

3. UccnenoBanue 3aBUCMMOCTH YIJIa MIPEJIOMIICHHUS CBETOBOTO JIy4da OT yIjla [aJACHUs Ha IPaHulle
«BO3JLyX—CTEKJIIO».

4. TTonydeHue u300payKSHUH ¢ TIOMOIIBIO COOMPAFOIIEH JINH3BI.

5. Onpenenenue (POKYCHOTO PACCTOSHUS U ONTHYECKOMN CHIIBI COOMpAIONIeH JTHH3HI (3TEKTPOHHAS
JIEMOHCTPAIIHSA).

6. OTBITHI TT0 PA3JIOKECHUIO OEIOTO CBETA B CIEKTP (3JEKTPOHHAS JEMOHCTPALIHS).

7. OTBITHI 110 BOCTIPUATHIO [IBETA MPEAMETOB IIPH UX HAOIIOJJCHUN Yepe3 [IBETOBBIC (PUIBTPHI.

Paznea 12. KBaHTOBbBIC SIBJIEHUSA

OnbiTel Pesepdopna u nnanerapuas mojaeins atoma. Mozens atoma bopa. Mcnyckanue n
MOIJIONIEHNE CBETa aTOMOM. KBaHTEHI.

PagnoaxtuBHOCTE. Anb(ha-, 6eta- U ramma-usinyyenus. CTpoenue aToMHoro siipa. Hyknonnas
MOJEJIb aTOMHOTO siipa. M3otonel. PannoaktrusHble npeBpaienus. llepuosa noiaypacnana aToOMHBIX
anep.

SnepHble peaknuy. 3aKOHBI COXpaHEHUs 3apa10BOr0 U MaccoBOro yucen. Peakunun cunresa u
nenenus saep. Mcrounuku sneprun Connua u 38€371 (MC). Snepnast snepretuka. Jleiicteus
paaMoaKTUBHBIX M3ITyueHU Ha xuBble opraHumMel (MC).

JdeMoHcTpanum

1. CuexTpsl U3Ty4eHUs U TOTJIONMCHUSI.

2. CrieKTphI pa3InYHbIX T'a30B.

3. CuexTp Bogopoaa.

4. HaGmoienue TpekoB B kamepe Bunibcona.

5. PaboTa cu€Tunka MOHM3HUPYIOLIUX U3TYUSHHUH.

6. Perncrpanys n3iaydeHus NPUPOTHBIX MUHEPAIIOB U TPOAYKTOB.

@poHTaJIBHBIE JJA00paTOPHBIE PA0OTHI M ONBITHI
1. UccnenoBanue TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI 10 TOPMO3HOMY ITyTH (110 hoTorpadusim)
(pIIeKTpOHHAs JEMOHCTpAITHS).
2. 3mepenue pagnoakTUBHOTO (OHA (DIIEKTPOHHAS IEMOHCTPALINS).

IloBTOpUTENHHO-0000IIAIOIINI MOAY I

[HoBTOpUTENHHO-0000IIAIONIMIH MOAYNb IPEAHA3HAUEH U CUCTEMATH3alul U 0000IIeHNs
NPEIMETHOTO COICPKaHMA U OTBITA AEATEIIbHOCTH, IPUOOPETEHHOTO TIPH U3YUYEHHH BCETO Kypca
busukn.

HpI/I HU3YUYCHHUU JAaHHOT'O MOAYJIA pE€aIM3YIOTCA U CUCTEMATU3UPYIOTCA BUAbI A€ATCIILHOCTHU, HA
OCHOBE KOTOPBIX 00€CIEeUNBAETCS JOCTHXKEHHE PEAMETHBIX U METAPEeIMETHBIX IIaHUPYEMBIX
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pe3ynbTaToB 00yueHus, POPMHUPYETCsl €CTECTBEHHOHAYYHAs IPAMOTHOCTh: OCBOCHHE HAYYHBIX
METOJIOB MCCIIEIOBAHUS SBJICHHH MTPUPOJIBI U TEXHUKH, OBJIAICHUE YMEHISIMHA OOBSACHATH (PH3UIECKHE
SIBIICHUS, PUMEHSIS [TOJTydeHHBIC 3HAHUS, PEIIaTh 33Ja49H, B TOM YHCIIe KAYeCTBEHHBIC U
SKCIEPUMEHTAILHEIE.

[IpuHIMIIIATEHO AEATEIBHOCTHEIN XapaKTep JaHHOTO pa3/eia pealn3yercs 3a CYET TOro, 4To
ydarecs BEIIOTHSIOT 33/IaHUs, B KOTOPBIX UM TpeAIaraeTcs:

&% Ha OCHOBE MOJIYYCHHBIX 3HAHUH PacTiO3HAaBaTh M HAYIHO OOBACHATH (PU3NIECKUE SIBIICHUS B
OKpY>Karolel Mpupoe U MOBCEIHEBHOM KU3HU:

& HCITONIF30BAaTh MO PYKOBOACTBOM TI€/Iarora Hay4dHbIE METOBI FCCIIeTOBaHMS (PH3HIecKnx
SIBIICHUH, B TOM YHCJIE JIJIsl IPOBEPKH THIIOTE3 U MOJyUYEHUS TCOPETUUCCKUX BBIBOJIOB;

&% OOBACHATH C OMOPON Ha TUAAKTHUECKUN MaTepHall mocie 00CyKISHHS C TIearoroM HayJHbIe
OCHOBBI Hau00JIee BaXKHBIX JOCTHIKCHUH COBPEMEHHBIX TEXHOJIOTUH, HATTPUMEP, TPAKTHUECKOTO
WCTIOJIb30BaHMSI PA3IMYHBIX HCTOYHUKOB YHEPTUN Ha OCHOBE 3aKOHA MPEBPAIICHHS U COXPaHEHUS
BCEX M3BECTHBIX BUIOB dHeprun. Kaxmas u3 TeM JaHHOTO pa3jieia BKIIF0YaeT SKCIIEPUMEHTAIBHOE
UCCIIeIOBaHrE 00O0O0IIAOIIETO XapaKTepa Ha YCMOTPEHUE MeIarora U MpHu ero MOMOIIIH.

Pasnen 3aBepiaercs npoBeICHUEM TUArHOCTHUECKON 1 OLICHOYHOM PabOTHI 3a Kypc OCHOBHOM
ITKOJTBL.

IIpumMepHBbIe KOHTPOJIBHO-U3MEPHUTETbHbIE MATePHAIbI
IIpoBeneHue OLEHKH JOCTHKEHUHN TNIAHUPYEMBIX Pe3yJIbTaTOB OCBOSHHS y4eOHOr0 IpeaMeTa
IPOBOAMTCS B (pOpME TEKYILIETo U pyOeKHOI0 KOHTPOJISL B BUJE KOHTPOJIBHBIX padoT.
7 knace
Kontponbsnas padora Ne 1 mo teme «llepBoHavanbHbIE CBEICHUS O CTPOSHUH BEIIECTBA»
Kontponbsnas padora Ne 2 o teme «Macca, TUIOTHOCTD, 00BEM.
Kontponbnas padora Ne 3 o Teme «CHITbI B IPUPOJIEY.
KonTposnbHas padora Ne 4 o teme «JlaBiieHue».
Hrorosas nposepouHas padora.
8 ki1acc
Bxomnas npoBepouHas pabora.
KontponbHas padora Ne 2 o Teme «TerioBbie sSIBICHUS.
Kontponbras padora Ne 3 o Teme «ArperaTHble COCTOSHHS BEIIECTBAY.
KonTponbhas pabora Ne 4 o teme «Qnekrpuueckuit Tok. Hanpsixenney, «CorpoTuBieHue.
CoenuHeHue MPOBOJHUKOBY.
Kontponbnas padora Ne 5 o Teme «PaboTa 1 MOLITHOCTD 3JIEKTPUIECKOr0 TOKay, «3akoH J[xoyist —
Jlennay.
Hroropast mpoBepouHas padboTa
9 knace
Bxonnas nposepounas paboTa.
KonTtpoinbHas padora Nel 1o TeMe «3aKOHBI JIBUKEHUSI U B3aUMOJICHCTBUS
KontponbHas padora Ne 2 o Teme «MexaHn4eckne KoneOaHus 1 BOJIHBD).
KontponbHas padora Ne 3 1o Teme «IeKTpUYECKHE 1 MarHUTHBIE SIBICHUS.
KonTtposnbHas padora Ne 4 1o teme «CTpoeHue aToMa U aTOMHOTO sijipa» U «CTPOSHHE U IBOJIFOIUS
Bceenennoiiy.
Urorosas npoBepouHas padora
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TEMATHYECKOE INTAHUPOBAHHUE

7 KUIIACC
Kosun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne  HaumeHoBaHue
(undposbie)
n/ | PpasiesioB U TeM Bcer  Konrpoasn = IIpakruyeck
o0pa3oBaTe/ibHbIE
n NPOrpaMMmel 0 bie padoThI ue padoThl
pecypcsl
Pa3znes 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
bubmuoreka [JOK

®u3suka - HayKa o

1.1 2 https://m.edsoo.ru/7f41
IpUpoJIe 6194
DusHIeCKIe bu6mmoreka [IOK
1.2 I 2 2 https://m.edsoo.ru/7f41
6194
EcrecTBeHHOHay4 bubnuoreka [IOK
1.3 HBIH METOJ 2 https://m.edsoo.ru/7f41
MMO3HAHUA 6194
Wroro mo pazneny 6

Pa3znen 2. [lepBoHavaibHbIE CBeJ

€HMS 0 CTPOCHHUH BEIIECCTBA

Crpocrue bu6mmoreka [IOK
2.1 1 https://m.edsoo.ru/7f41
BeIllECTBA 6194
JBi>xeHue u bubnuoreka [JOK
2.2 B3aUMOJIEUCTBHUE 2 1 https://m.edsoo.ru/7f41
YaCTHI] BEIECTBA 6194
ArperatHble bub6nuorexa [IOK
2.3 COCTOSIHHS 2 https://m.edsoo.ru/7f41
BEIIECTBA 6194
Hroro no paszneny 5
Paznen 3. /IBu:kenune u B3auMojieiicTBue Tej
MexaHndeckoe bubmmorexa LIOK
3.1 3 https://m.edsoo.ru/7f41
JIBIDKCHHE 6194
Viepus, macca but6mmorekxa [IOK
3.2 ’ ’ 5 1 2 https://m.edsoo.ru/7f41

IIJIOTHOCTD
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK

3.3 Cua. Bugnsl cun 13 2 https://m.edsoo.ru/7f41
6194
Hroro no pazaeny 21
Pasznen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
[aBienue.
II
cpeatia bubnmoreka [JOK
4.1 Ha?HeHM 4 https://m.edsoo.ru/7f41
TBCPAbIMU TCJIIAMU, 6194
KUJKOCTSMH U -
razamu
Jlasnenne bubmuoreka [JOK
4.2 4 https://m.edsoo.ru/7f41
KUOAKOCTHU 6194
Arvocheproe bubnuoreka [JOK
T™ H
4.3 P 5 https://m.edsoo.ru/7f41
JIaBJICHUE 6194
JewicTBue
KHIKOCTI 1 ra3a bubmuoreka [JOK
4.4 A . 8 1 https://m.edsoo.ru/7f41
Ha MOrpyXEHHOE B 6194
HUX TEJIO
Hroro no pazneny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bu6mmoreka [IOK
P
51 abora i 2 https://m.edsoo.ru/7f41
MOIITHOCTb 6194
pocTiie bu6mmoreka [IOK
5.2 P 8 2 https://m.edsoo.ru/7f41
MEXaHU3MBbI 6194
Mexannyeckas Bubmorexa LIOK
53 S 3 https://m.edsoo.ru/7f41
P 6194
Hroro no paszneny 13
PeszepBHoe Bpemst 2
OBIIEE
KOJIMYECTBO
YACOBIIO 68 10
ITPOI'PAMME
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

TemaTHuyeckoe NVIAHUPOBAHUE

8 KJIACC

KoanyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHnoBaHnue
n/ pa3fejioB  TeM Bcer  KoHnTpoibH [MpakTnyeck (unppostre)
1 NporpamMmmMasl 0 ble padoThI ue padoTbl 00pasoBaTenbHbIe
pecypchbl
Pa3nen 1. TenioBblie ABJIeHUS
Crtpoenue u bubnmoreka [JOK
1.1 CBOMCTBa 7 https://m.edsoo.ru/7f418
BEIlECTBA lce
TelUIOBLIE bu6mmoreka [IOK
1.2 21 2 3 https://m.edsoo0.ru/7f418
MIPOIIECCHI lce
Uroro no pazneny 28
Paznen 2. DiiekTpuyecKkrue 1 MArHUTHbBIE SIBJIEHUS
DNeKTpuYecKue
3apsiabl. bubnuorexa [JOK
2.1 3apsoKeHHbBIE 6 https://m.edsoo.ru/7f418
Teaa v ux lce
B3aUMO/ICHCTBHUE
IlocTosHHBIH bubmuoreka [JOK
2.2 ANEKTPUICCKUI 19 1 4 https://m.edsoo.ru/7f418
TOK 1ce
MarHITHbLE bubmuoreka [JOK
2.3 6 1 https://m.edsoo.ru/7f418
SIBJICHUS
lce
DeKTpOMATHUT bu6mmoreka [IOK
2.4 6 1 https://m.edsoo.ru/7f418
Hasi UHAYKINS lce
Wroro mo pazneny 37
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
YJACOB IIO 68 4 8

I[TPOTPAMME



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 kiacce

N HaumenoBanu KosmuyecTBo 4acos DJIeKTPOHHbIE
[
€ pa3esioB u (un¢posBbie)
n/ Bcer  KonTpouabH IIpakTHYeck
TeM o0pa3oBaTte/ibHbIE
I ble padoThI ue padboTsbl
MPOrpaMMbI pecypcbl
Paznen 8. Mexannueckue siBjaeHust (40 4)
Mexannueckoe
JABUKEHUE U
1.1 | cmoco6wsl ero 10 bubmuorexa [JOK
ONMCAHMS
B .
1.2 JamMoAeHeTEH 20 2 bubmuorexa [JOK
e TeJ
3
1.3 AROHE! 10 1 bubmuorexa [JOK
coxXpaHeHusl
Wroro mo pazneny 40
Pa3ngen 2. Pazgen 9. Mexannueckue Koaedanus u BoHbI (15 9)
M
2.1 CXAHMTICCRHE 7 bubmuorexa [JOK
KoJieOaHus
Mexannueckue
2.2 BoaHbL 3BYK 8 1 1 bubnmnoreka [JOK
8 u)
Hroro no pazneny 15
Pa3nen 3. DiiekTpoMarHuTHoE 10Jie M YJIEKTPOMATHUTHBIE BOJHBI (6 1)
CaeToBbBIE
3.1 1 b K
siBjeHus (15 4) nommotexa IO
Hroro no paszneny 6
Pa3znen 4. CeeroBbie siBienust (15 1)
3akoHbl
4.1 pacnpocTpaneH 6 bubmuorexa [JOK
us cBeta (6 1)
JIuH3BI U
4.2 onTHYeCKHe 6 bubmmorexa [JOK
npudopsl (6 1)
Pazioxkenne
4.3 0eJioro ceera B 3 bu6nuoreka [IOK
crektp (3 4)
Hroro mo pazneny 15

Pa3nen 5. KsantoBbie siBaerus (17 u)



Hcenyckanue u

5.1 MOIJIOLIEHHE 4 bu6nuoreka [JOK
CBETAa aTOMOM
Crtpoenue bubmuorexa [JOK

5.2 ATOMHOIO AApa 6 2 https://m.edso00.ru/7f416
(6 4) 194
q bu6nmoreka [IOK

53 ACPHbIC 7 1 https://m.edso0.ru/7f416
peakuuu (7 4)

194
Hroro no pazneny 17

I[HoBTOpUTEILHO-0000MIAIOIIUIT MOLYJH (9 1)

IToBTOpPUTEIBLHO-
00o0ImaIuii MOIYJIb
OBLIEE
KOJIMYECTBO
YACOB IIO
[TPOI'PAMME

102 4 10
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