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IIOACHUTEJ/IbHASA 3AIIMCKA

Pabouast mporpamma 1o dusuke s obydaromuxcs ¢ 3[1P ¢ 3azep)XKoi MCUXUIeCKOro
pa3surus (nanee — 3[1P) Ha ypoBHe 0CHOBHOTO 0011iero o6pa3oBaHuUs MOATOTOB/IEHA Ha OCHOBE
defiepaibHOTO  TOCYZAPCTBEHHOTO  00pa3oBaTe/IbHOTO — CTaHjapTa OCHOBHOTO — 0OILero
obpasoBanusi), dezepanbHON afaNTHPOBAHHONW OCHOBHOM 00pa3oBaTenbHOW TPOrPaMMbI
OCHOBHOTO 00111ero obpa3oBanus obydaromumxcsi ¢ 3[1P ¢ 3aiep>KKOM TICUXUUeCKOT0 Pa3BUTHS,
paboueii mporpaMMbl OCHOBHOTO 0011ero o6pa3oBanus mo mnpeamety «®Pusuka», KoHrenuyu
rperosilaBaHus yueOHoro npeamera «Pusuka» B 006pa3oBaTe/bHBIX OpraHu3alusax Poccuiickoi
defepaliuy, peanu3ylOIIMX OCHOBHbIe 00Ileobpa3oBarenbHble TporpaMMmel, ®ezepanbHOM
paboueli mporpamMMbl BOCIIMTaHUs, C YY€TOM paclipefie/ieHHbIX 0 Kjaccam IpOBepsieMbIX
TpeOOBaHMIT K  pe3ysibTaTaM ocBoeHWss ®ezjepasbHOM  afaNTHPOBAaHHOM  OCHOBHOM
obpasoBaresibHON TporpaMmbl OCHOBHOro o001jero ob6pasoBaHusi obyuwaroumxcs ¢ 3IIP c
3a/lep>KKOM TICUXUUeCKOr0 Pa3BUTHS.

CopepkaHue  mporpaMMbl 1o ¢u3MKe  HarpaB/ieHO Ha  (opMHpOBaHUe
ecTeCTBeHHOHAayuHOU rpaMoTHOCTH oOyyaroimxcs ¢ 3[1Pu opranusanuio usyueHust pu3vKy Ha
JlesiTe/IbHOCTHOM OCHOBe. B mporpammMe 1o ¢H3MKe YUYWUTHIBAIOTCS BO3MOXXHOCTH y4eOHOTO
npeagMera B peanmu3auuu  TpeboBaHuit ®I'OC OOO K TMJIaHUPYEMBIM JIMUHOCTHBIM U
MeTanpeZIMETHbIM  pe3y/ibTaTaM  oOyueHMs, a  TakKKe  MeXKIpeJMeTHble  CBS3U
eCTeCTBeHHOHAaYUHbIX y4eOHBIX TIpeIMETOB Ha YPOBHE OCHOBHOTO 0011[er0 00pa3oBaHusl.

[TporpamMMa Mo ¢u3MKe ycTaHaBIMBaeT pacripefiesieHle ydyeOHOro MaTepuasa IO rojam
oOyuenust (o Kiaccam), TpejjaraeT IPUMEpPHYIO TIOC/Ie[0BaTe/bHOCTb W3YUeHUs TeM,
OCHOBAaHHYI0) Ha JIOTMKe Ppa3BUTHSl TPeJAMeTHOr0 COJep)KaHusi M YyuéTe BO3PACTHBIX
0CcoOeHHOCTeH 00yJaroIUXCs.

I[Tporpamma 1o ¢u3mKe pa3paboTaHa C L{e/IbI0 OKa3aHUsSI METOAMYECKOU MTOMOLIH YUUTETHO
B CO3JIaHMU paboueii MporpaMMEI 10 yueOHOMY MpeIMeTy.

dusvika SBsieTCsl CUCTeMo00Opa3yoLM /IJIsi eCTeCTBEHHOHAYUHBIX yueOHBIX TIpeiMeTOB,
MOCKO/bKY (pr3MuecKue 3aKOHbI Jie)KaT B OCHOBe TPOLIECCOB U SIBJIEHUM, M3yuaeMbIX XHMUeM,
Ouosoruelt, actpoHOMMeH U Qu3NUecKoi reorpadueli, BHOCUT BK/aJ, B eCTeCTBEHHOHAYUHYIO
KapTUHY MUpa, TpefocTaB/sieT Haubosee sicHble 00paslibl NPUMeHEHHWsT HayuyHOro MeTo/a
TI03HaHWsA, TO eCTh CrIoco0a MosTyueHUs JOCTOBePHBIX 3HAHWH O MUDe.

OpHa U3 T/IaBHBIX 337au (pru3nyeckoro obOpa3oBaHUs B CTPYKTYpe 001iero obpa3oBaHUs
COCTOUT B (DOPMUPOBAHUM eCTeCTBEHHOHAYYHOW TIpaMOTHOCTM W WHTepeca K Hayke Yy
00y4JaroIMXxCsl.

N3yuyenne ¢usMku Ha 06a30BOM YpOBHe IIpejrioniaraeT oOBJajieHUe CjefyHIIUMU
KOMIIETeHTHOCTSIMU, XapaKTepU3yOLMMU eCTeCTBeHHOHAayYHYH0 TPaMOTHOCTb:

® HAyuYHO OOBSICHSATH SIB/IEHUS;
e OL|eHMBaTh U MIOHUMATh 0COOEHHOCTH HAyYHOTO UCC/Ie/JOBAHMUS;
® VHTepHpeTUpPOBaTh JaHHble W MHCII0/b30BaTh HayuHble [O0Ka3aTe/JbCTBa /IS
TIO/Ty4YeHHs BbIBO/IOB.
e usydyenusi pU3NKu:
e TpuoOpeTeHHe MHTepeca U cTpemsieHus1 obyuarouguxcs ¢ 3[IPK HayYHOMY H3yUeHHIO
TIPUPO/ibl, pa3BUTHE UX WHTE/UIEKTYa/IbHbIX U TBOPUECKUX CIIOCOOHOCTeN;
e Dpas3BUTHe TIpe/ICTaB/IeHWI O HayyHOM MeToJe Tio3HaHus U (opMUpOBaHUe
VICCJIe/l0BaTe/IbCKOr0 OTHOLLIEHUS K OKPY’KarOLLUM SIBJIEHUSIM;



e (QopmupoBaHMe HAYYHOTO MUPOBO33DEHUS KaK pe3ysbTaTa U3y4yeHUs] OCHOB CTPOEHUS
MaTepuu U ¢yH/JaMeHTalbHbIX 3aKOHOB (hH3UKY;

e (QopmupoBaHue NpejCTaBAeHU O POIX (PU3UKHU [Ji Pa3BUTHSL JPYTUX eCTeCTBEHHbIX
HayK, TeXHUKU U TeXHOJIOTHH;

e pa3BUTHe TIPe/ICTAaB/eHUN O BO3MOXHBIX Cchepax Oyayiedi mpodeccroHaTEHOM
JesITeJIbHOCTH, CBSI3aHHOM C (DM3MKOM, TIOATOTOBKA K /la/bHEeHIIeMy 00yUeHHUI0 B 3TOM
HarpaB/IeHHH.

HocTwkeHWe >3TUX Iiejied TporpaMmbl 10 (U3MKe Ha YPOBHE OCHOBHOTO 0O0Iero

oOpa3oBaHus 0becrieunBaeTCs pelieHreM CJieIyIoIX 3aAad:

e rmpuobOpeTeHHe 3HAaHWM O [AUCKPETHOM CTPOEHWM BeIeCTBa, O MeXaHUUeCKuX,
TEeIJIOBbIX, 3/IEKTPUYECKUX, MAarHUTHBIX U KBAHTOBBIX SIBJIEHUSIX;

e nmipuobpeTeHHe yMeHWM OMUCHIBaTH W OOBSICHATL (U3MUeCKUe SIBJIeHUSI C
VICTI0/Ib30BaHUEM T10/1yUYeHHbIX 3HAaHUM;

® OCBOEHME METO/I0B pellleHHsi MPOCTEMIINX PacuéTHBIX 3aJay C MCI0JIb30BaHUEM
¢u3nUecKUx Mo/iesieid, TBOPUECKUX U MPaKTUKOOPUEHTHPOBaHHbIX 3a/ay;

e Dpa3BuUTHe yMeHWUM HaO/MOJaTh TIPUPOJHbIE SIBJI€HUSI W BBIMOJHATH  OTIBITHI,
naboparopHble pabOTBl M 3KCIIEPUMEHTa/IbHbIe HWCC/IeJOBaHUS C WCII0/Ib30BaHUEM
M3MepUTe/IbHBIX PUOOPOB;

e 0CBOeHHe TMPHUEMOB paboThl ¢ WH(OpMaIer (U3NUECKOTO COZAEp>KaHUs, BK/IFOUast
VH(GOpMaLMI0 O COBPEMEHHBIX [OCTH)KEeHUSIX (U3MKHU, aHaiu3 M KPUTUUECKOe
olleHMBaHue nHbOopMaLvy;

e 3HAKOMCTBO CO cdepamu npocdecCrUoHaTbHOU JiesiTeTbHOCTH, CBSI3aHHBIMU C (DU3HKOMH,
Y COBpEMEeHHBbIMU TeXHOJIOTUSIMU, OCHOBAaHHBIMU Ha JOCTMXXeHUsIX HH3UUecKoi HayKu.

OcHoBoii 00yueHust oOyuaromuxcst ¢ 3[1P Ha mpefMeTax ecTeCTBEHHOHAayUyHOIO IMKJIa
SIB/ISIeTCSL Pa3BUTHE Y HUX OCHOBHBIX MBIC/UTE/bHBIX Orepaluii (aHaau3, CUHTe3, CpaBHEHUe,
000011IeHre) Ha OCHOBe BBITIOJIHEHUs Pa3BUBAIOIIMX YIIPa’KHEHWM, (opMHpOBaHHe TMPHEMOB
YMCTBEHHOH pabOThl: aHa/IM3 MCXOJHBIX JAHHBIX, [JIAHUPOBAaHWE MaTepuasa, OCyIeCTBIeHHe
TO3TAITHOTO ¥ UTOTOBOTO CaMOKOHTPOJISI, @ TaK)Ke OCYIIeCTBJISIETCSl JIMKBUAALMS Mpo0OesioB B
3HaHUSX, 3aKpeluileHWe W3yYyeHHOT0 MaTepuana, OTpaboTKa ajropuTMOB, TIOBTODeHHe
TIPOWJ€HHOTr 0.

Ins obyuaromuxcst 3[TP Ha ypoBHe OCHOBHOTO 0O0I1ero 00Opa30oBaHMs SIBJISTFOTCS
XapaKTepHbIMU: HeJOCTaTOYHbIM YpPOBEHb pPAa3BUTHSI OTZAE/bHBIX [ICUXWYECKUX IPOLIeCCOB
(BocripusiTUsi, BHUMAaHWUS, TaMSITH, MBbIIIEHUS1), CHIKEHHbI YPOBEHb UHTe/IeKTyaTbHOTr0
Pa3BUTHsL, HU3KUKM YPOBEHb BBINIOJHEHHWs yueOHBbIX 3aJjaHWH, HU3Kas YCIEIIHOCTh 00yJYeHHsl.
[TosTomy mipu u3yueHuUM (GU3MKU TpebyeTcs IjeieHarpaB/IeHHOe WHTe/IeKTyalbHOe pa3BUTHE
obyuatormuxcst ¢ 3I1P, oTBeuatoriee X 0COOEHHOCTSM U BO3MOXKHOCTSIM. YueT 0COOeHHOCTel
obyuatromuxcss ¢ 3I1P Tpebyer, 4TOObI TpM H3yueHWM HOBOrO Marepuana o006s3aTenbHO
MPOMCXOJUI0 MHOTOKpPaTHOe ero MOBTOpPeHHe; paclliMpeHHOe pacCMOTpPeHWe TeM W BOIPOCOB,
PacKpbIBAIOIUX CBsA3b (PU3MKK C >KU3HBIO; aKTya/u3allds TIePBUUHOTO >XM3HEHHOTO OIbITa
00 yuaroIuxcs.

YcBoeHHe MPOrpaMMHOTO MaTepuasa Io (H3UKe BbI3bIBAET OOJbIIME 3aTPYAHEHUS y
obyuatormuxcst ¢ 3I1P, mosTomy Teopusi u3ydaetcsi 0e3 BBIBOIOB CJOXHBIX (popmyst. 3amauw,
TpeOytolre MPUMeHeHUsT CII0KHBIX MaTeMaTHUeCKUX BbIUMCAeHUNA U (GopmMys, B 0COOEHHOCTU
TaKUX TeM, Kak «MexaHu4ecKoe [BIKeHHe», «ApXUMeIoBa Cula», «MexaHuuecKasi SHepIrHs»,



«DNeKTpuYecKre siB/ieHUsI», «JeKTPOMarHUTHBIE sIB/IEHUS», PeIIaloTCsl B Kaacce C TIOMOLbI0
YUHUTeJIS.

Ocoboe BHMMaHME TIpU U3y4YeHHUM Kypca GU3MKK yAenseTcsi TIOCTAaHOBKe U
OpraHu3al[MM SKCIepUMeHTa, a TakKe MpOBe/leHHI0 (TIPeMMYIIeCTBeHHO Ha KaK[OM YpOKe)
KPaTKOBPEMEHHBIX  JeMOHCTpaluii  (BO3MOXXHO  C  MCIOJIb30BaHWEM  371eKTPOHHOM
JeMoHcTpanun). HekoTopble TeMbl 00s3aTesIbHO /IO/DKHBI BK/TFOUATh OTIOpPHBIE JlabopaTOpHbIe
paboThl, KOTOPbIe Pa3BUBAIOT YMEHMeE T10J/1b30BaThCsl MPOCTENIIMMU MPUbopaMu, aHaTM3UPOBaTh
TMoJTyYeHHbIe ZlaHHble. B CBSI3u ¢ 0COOEHHOCTSIMU TIOBE/I€HUS U AesITe/TbHOCTA 00YJaroIuXcs C
3P (pacTOpMO)XeHHOCTb, HEOPraHW30BaHHOCThb) TMPEAYCMOTPEH CTPOXKaWIIM{ KOHTPOJb 3a
cobrofileHieM TIpaBWJI  TeXHWKW 0€30TMacHOCTH TPU  TIPOBEJeHHWH  /1ab0paTOpHbIX |
MPaKTHUeCKUX paboT.

Bosbiioe  BHMMaHWe TIpU  U3yueHUU (U3KKU obpairjaeTcsi Ha OBJafieHUe
MPAaKTUYeCKUMU yMEHUSIMM U HaBbIKaMu. [IpeiycMaTpuBaeTCsi yMeHbllleHWe 0o0bema
TeOpeTUYeCKUX CBeJleHUi, BK/IIOUeHHe OTJe/IbHbIX TeM WM Lie/bIX pa3/ie/ioB B MaTepuasbl JJis
0030pHOTr0, 03HAKOMUTETHHOTO UM (haKy/JIbTaTUBHOTO W3yueHus. [IpejaraeTcsi ymeHbIlleHre
o0beMa MaTeMaTHUECKUX BBIUMC/IEHUN 3a CUeT yBe/TMUeHHs] KaueCTBEHHOT'O OMMCAHUs SBJIeHUH
Y TIPOLIeCCOB.

[ocTaTouHoe KOJIMUeCTBO BPeMEHU OTBOAMTCS Ha PacCMOTPeHHEe TeM W BOIPOCOB,
PACKPBIBAIOL[UX CBSI3b (DU3WKWA C JKU3HBIO, C TeMH sIBJIEHUSMU, HAOIO/[€HUSIMUA, KOTOpbIe
XOpOIIO M3BeCTHbl y4YeHWKaM W3 MX JKU3HEHHOTO ormbiTa. MaKCUMalbHO HCIO/b3YIOTCS
MeXIIpeIMeTHbIe CBSI3W C TaKUMHU AWCLMIVIMHAMU, Kak Teorpaduisi, XuUMus, OHUONOTHS, T.K.
obyuaroruecst ¢ 3[IP 0coOeHHO HYXKIAIOTCS B TIPEINOJHECEHUH OJHOTO W TOTO Ke yueOHOro
MaTepuajia B Pa3/IMUHBIX acrleKkTaX, B ero BapbHPOBaHUM, B HEOJHOKDAaTHOM TOBTOPEHUM U
3aKpervieHUH TI0/TyUYeHHbIX 3HAaHWM U TIPaKTUUeCKUX yMmeHui. [To3Boisisi paccMaTpuBaTh OJUH U
TOT >Ke yueOHbIN MaTepuas C pa3HbIX TOUEK 3PeHHs], MeXXIpeJMeTHbIe CBSI3U CTIOCOOCTBYIOT €ro
JydllIeMy OCMBIC/IeHHI0, O0Jiee TPOYHOMY 3aKperyieHUI0 TIOJyYeHHBIX 3HaHWUN U TPaKTUYeCKUX
YMeHUM.

Cogepxanue BUJIOB JesaTesibHOCTU oOyuvatoumxcs c 3[IP Ha ypokax ¢u3uku
oripefiesisieTcsi WX 0COObIMUM  oOpa3oBaTefbHBIMU — TIOTpeOHOCTSIMH. [ToMHMO — IIMPOKO
ucnonb3yeMbix B OOIT OO0 o6mux A5 BceX 00y4aroIuXxcs BUJOB JeSITeTbHOCTH CJie/lyeT
YCHUJIUTh BUZBI [IeITe/TbHOCTH, CrieliMbUUHbIe i JaHHOW KaTeropuu JeTel, obecrieurBarorye
OCMBIC/IEHHOe OCBO€HHe Ccojfiep)kaHusi 00pa3oBaHMsI TIO TIpeAMeTY: YyCHJIeHHe TIpeMeTHO-
MPaKTUYeCKON [1esiTe/IbHOCTU C aKTHMBU3al[Mell CeHCOPHBbIX CHUCTeM; OCBOEHHe Marepuana C
OTOpOM HA  aJrOpUTM; «TIOIIaroBOCTb» B UW3YyUeHWM Marepuasna; MUCI0/b30BaHKe
JIOTIOJTHUTE/TbHON BU3Ya/IbHOU OTIOPHBI (CXeMbl, 1a0J/I0HbI, OTIOPHBIe TabJIUI[bI); PeUeBOl OTUET O
TIpoLIecce W pe3ysbTaTe AesTeJbHOCTH; BBITIOJIHEHNE CIelUalbHbIX 3a/laHui, 00eCreunBarox
KODPEKLMIO peryysilyy yuyeOHO-TI03HaBaTebHON JleaTe/lbHOCTU W KOHTPOJb COOCTBEHHOI'O
pe3ysbTara.

Inst obyuaromquxcsi ¢ 3[1P cyieCTBeHHBIM SIB/ISFOTCS TIPUEMbI PabOThI C JIEKCUYeCKUM
MaTepuasioM 10 TipegMmeTy. [IpoBoguTcs crieljuanbHasi paboTa 10 BBeZIeHWIO B aKTHUBHBIN
CJIOBapb 00YUarOIIUXCSI COOTBETCTBYIOIIEH TePMUHOIOTHU. VI3yuaemble TepMUHBI BBOJAATCS Ha
TOJTUCEHCOPHOM OCHOBe, 00si3aTeslbHa BU3yasibHasi TIOJJepPXKKa, aarOpUTMbI paboOThl C
oripe/ie/ieHHeM, OTIOPHbIE CXeMbI [jisl aKTyaI3aliid TePMUHOIOTUH.

B cBsi3u ¢ ocobbiMu obOpa3oBaTenbHBIME MOTpeOHOCTSIMU obOyuarouguxcsi ¢ 3I1P, mpu
TJIaHMPOBaHUM PabOThI yueHUKa Ha YPOKe Crie/lyeT MpU/IepP>KUBaThCsl CIe[yFOILMX MOMEHTOB:



1. TIpu ompoce HeoOXOAWMO: AaBaTh aJTOPUTM OTBETA; pa3pellaTh TMOJIb30BATHCS
TJIaHOM, COCTaBJIEHHBIM TIPH TO/ArOTOBKE JIOMAIIIHEro 3aflaHusl; JaBaTh OOJbIlle BpPEMEHU
TOTOBUTBCSI K OTBETY Yy [OCKW; pa3pellaTh [eaTh Tpe/iBapuTe/ibHbIe 3arMCH, I10JIb30BaThCS
Har/siAHBIMUA TIOCOOUSIMHU.

2. Tlo BO3MOXKHOCTH 3a/laBaTh OOYYArOIMMCSl HAaBOJMAIHME W YTOUHSIOL[UE BOIPOCHI,
KOTOpBbIe TIOMOTYT UM TIOC/IeZI0BaTe/TbHO U3/I0KUTh MaTepuall.

3. CucrtemaThyecKd TIpOBEPSTh YCBOEHHWE MaTepuasa TI0 TemMaM YPOKOB, [iJIs
CBOEBPeMeHHOro 0OHapy>keHUst Tpo0esIoB B TIPOIIIe/ilieM MaTepHare.

4. B mporuecce u3ydyeHWs HOBOTO MaTepuajia BHMMaHHE YUeHWKOB OOpalaeTcss Ha
HauboJsiee COKHBIE pa3jenbl u3ydaemol Tembl. HeobxoguMmo uaille oOparijaThCsi K HUM C
BOIPOCAMH, BBISICHSIIOIIVMMH TOHUMaHUe yueOHOro marepuasna, CTUMY/IMPOBaTh BOIMPOCHI MPH
3aTPyJHEHUsIX B YCBOEHUU HOBOTO MaTepHaJia.

Ha u3yuenue ¢u3uku (0a30BbIii ypOoBeHb) Ha YPOBHe OCHOBHOTO 001iiero obpa3oBaHus
oTBoAUTCs 238 yacoB: B 7 Knacce — 68 uacoB (2 yaca B Hejie/t0), B 8 Kiacce — 68 uacoB (2 yaca B
HeJient0), B 9 kiacce — 102 yaca (3 uaca B Hefieto).

I1pennaraeMselii B mporpamMme 1o ¢pu3MKe repedyeHb 1abopaTOpHBIX PadOT U OIBITOB HOCHUT
peKoMeH/iaTe/IbHbI XapakTep, YuuTe/b fejiaeT BbIOOp TpoBeJeHUs 1ab0paTOPHBIX paboT U
OTIBITOB C YUETOM HMH/IMBU/IYalbHBIX 0coOeHHOCTel oOyyatoryxcs ¢ 3I1P.

COJEPXAHUE OBYYEHHUSA
7 KIIACC

Pa3zgen 1. ®usuka u eé posib B I03HAaHUHU OKPY’KaKILero Mupa.

dusrka — Hayka O Ipupoge. fBneHus npuponbl. Pusnueckue sBIeHUs: MeXaHUuYeCKue,
TeI/IOBble, 3/IeKTpUYeCKre, MarHUTHbIe, CBeTOBbIe, 3BYKOBBIE.

dusnyeckre BenWuMHBL V3MepeHue (u3ndeckux BenmnuuH. Pusnueckue TPUOOPBHI.
[TorperuHocTh M3MepeHuit. MexxyHapoJHasi CUCTeMa eIMHUL.

Kak ¢wu3nka u Apyrve ecTeCcTBeHHble HayKW WM3y4yarOT Npupoy. EcTecTBeHHOHay4HbIN
MeTO/i TIO3HaHWs: HaOJFO/leHHe, TIOCTAHOBKA HAYYHOTO BOMPOCA, BBLIJBIDKEHHE THUIIOTE3,
JKCITIEDUMEHT 110 TIPOBEepKe TUroTe3, 0O0bsICHeHWe Hab/rofaemMoro sieiaeHus. OmnuvcaHue
(bU3MUeCcKUx sIBJIEHHM C TIOMOILBIO MO/Iefei.

Jemoncmpayuu.

1. MexaHnuecKue, TeIJIOBbIe, 3/IEKTPUUYECKHe, MarHUTHbIE, CBETOBBIE SIBJIEHUS.

2. ®wusnueckue MpUOOPHI U TIPOLeAypa MPSIMbBIX U3MEePEHHU aHA/I0rOBbIM U 1U(POBLIM

MpUOOPOM.
JlaGopamopuble pabombl U ONbIMbl.
OnpepenieHyie 1|eHbI [le/IeHUS [IKaIbl K3MEePUTETBHOT0 Mprbopa.
VI3mepeHMe pacCTOSIHUM.
Vi3sMepeHHe 00bEéMa KUAKOCTH U TBEPZOTO TeJla.
OrnpeziesieHre pasMepoB MaslbIX TeJl.
V3mepeHue TeMmIiepaTypbl [P IIOMOLLM JXUAKOCTHOIO TepMOMeTpa U JaTuMKa
TeMIlepaTyphbl.
6. IIpoBeseHue wucciaenoBaHUs IO TPOBepPKe TMIIOTe3bl: JaJbHOCTL I10/1ETa IlIapHUKa,
MyIIeHHOT0 TOPU30HTA/IbHO, TeM 0oJblile, yeM 0oJibIlie BbICOTA MTyCKa.

aih e



Pa3pen 2. IleppoHavyanbHbIe CBe/JeHUsI 0 CTPOEHUH BellecTBa.

CrpoeHue BellecTBa: aTOMbl M MOJEKy/bl, WX pa3mepbl. OMNbIThI, JOKa3bIBaKOIUe
[IACKpeTHOe CTPOeHMe BellleCTBa.

[BwxeHne vacTtul] BelecTBa. CBSI3b CKODOCTM [BW)XEHHsI UYaCTHL] C TeMIlepaTypoOM.
BpoyHoBckoe aBrkeHue, auddys3us. B3auMopelicTBUe 4YacTWl] BelecTBa: TPUTSDKeHHE U
OTTa/IKMBaHue.

ArperaTHble COCTOSIHWS ~Bel|eCTBa: CTPOEHHWEe Ta30B, JKUJKOCTEHM U  TBEPABIX
(kpucTtammnueckux) Tes. B3avMOCBSI3b MeXAy CBOWCTBAMHM BeIleCTB B Pa3HbIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHOMOJIEKY/ISIPHBIM cTpoeHrHeM. OCOOEHHOCTH arperaTHBbIX COCTOSIHUM
BO/JbL.

emoucmpayuu.

1. HaboieHre 6pOyHOBCKOTO JIBKEHUS.

2. Habmopenue auddysum.

3. Habmopenue siBneHWH, 0OBSICHSIOIINUXCS TIPUTSDKEHWEM WIH OTTaJKUBAHHMEM YaCTHI]

BellleCTBa.

JlabopamopHbie pabompbl u onbIMbL.

1. OreHka AuaMeTpa aToMa MeTOZOM PsifioB (C MCIo/ib3oBaHueM doTorpaduii).

2. OrmbIThI TI0 HAOJTIOZIEHUIO TETJIOBOTO PacCIlIMpeHusi ra3oB.

3. OnbIThl IO 0OHAPYKEHHIO [IEHUCTBUS CUJT MOJIEKY/IIPHOTO TIPUTSKEHMS.

Paspen 3. /IB>keHue U B3aMMO/ieCTBHE TeJl.

MexaHnueckoe [ABWXKeHHe. PaBHOMepHOe U HepaBHOMepHOe JBwkeHwe. (CKOpPOCTh.
CpezHsis CKOpOCTb ITPU HepaBHOMEPHOM [BYKeHUH. PacuéT nmyTy ¥ BpeMeHU JBYDKEHUS.

fiBneHuve wHepuuu. 3aKOH WHepLMU. B3anMopelicTBHMe Te/l Kak IPUUMHA U3MEHEHUs
CKOPOCTH [IBWKeHUs Tel. Macca Kak mepa WUHepTHOCTH Tesa. [MoTHoCTh BeljectBa. CBS3b
TJIOTHOCTH C KOJTMYECTBOM MOJIEKY/T B eIUHULIe 00bEMa BelllecTBa.

Cuna Kak XapakTepuCTHMKa B3aumogeicTtBus Ten. Cusma ynpyroctd U 3akoH ['yka.
N3mepeHre cuibl C TOMOIILIO JUHaMoOMeTpa. fBjieHMe TArOTeHUs U Cwia Tsokectd. Cusia
TSDKeCTU Ha Jpyrux IiaHetax. Bec Tena. HeBecomoctb. CrokeHue CWj, HamnpaB/ieHHbIX 10
ofHOU nipsimoi. PaBHOozelicTBytOIIas cui. Cuna TpeHus. TpeHre CKOJIb)KeHUs] U TPeHHe TOKOSI.
TpeHue B 1IpUpojie U TeXHUKe.

Hemoncmpayuu.

HabntoieHre MeXaHUUeCKOT0 IBWKeHUs TeJia.

V3mepeHne CKOPOCTH NMPSIMOJIMHEMHOTO [IBHKEHUSI.

HabntoeHue siBjieHUs1 UHEPLIWU.

HabnroieHre n3MeHeHUs1 CKOPOCTH TIPU B3aUMO/IeCTBUH TeJl.

CpaBHeHue mMacc 0 B3aMO/IeHCTBHIO Tell.

CrokeHue Cul, HarpaB/IeHHbBIX 110 OJHOU MPSIMOM.

JIa6opamoprle pabombl u onbimbl.

1. OmnpeneneHvie CKOpPOCTH pPaBHOMEDHOTO /[BWKeHUsl (I1apyvKa B J>KUKOCTH, MOJeu
3JIEKTPUUYECKOT0 aBTOMOOUIIS U TaK Jiajiee).

2. OrmpeneneHue cpefiHel CKOPOCTU CKOJIbKEHHsI OpyCKa WM IapuKa 10 HaKIOHHOH

TMJIOCKOCTH.

OrnpezienieHre MJIIOTHOCTU TBEPJOTO TeJia.

4. OnbIThl, A€MOHCTPUPYIOILIME 3aBUCUMOCThL pacTsbkeHUs (fedopMaliuu) MPYKUHbI OT
TIPUJIO’KEHHOU CUJIBL.

O URWN

w



5. OIrbIThI, 1eMOHCTPHPYIOLL{ME 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIbXKEHUs OT Beca Tesa U
XapakTepa COTPHUKaCaroLUXCsl TTOBEPXHOCTEH.

Paspen 4. [laBnenne TBEPABIX TeJl, JKUAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMeHblIIeHUsI U YBelTMueHus JiaByieHus. [laBieHue ra3a. 3aBUCUMOCTh
JlaBJIeHus ra3a OT 00béMa, TemriepaTyphl. [lepesjaua faBieHys: TBEPALIMU TeJlaMU, KUAKOCTSIMU
Y rasamu. 3akoH [lackansa. [lHeBMaThueckre MalMHbI. 3aBUCUMOCTb JAB/IEHUS XKUJKOCTH OT
rnyounbl.  ['mapoctatmueckuit  mapazokc. CooOmiaroiiecss cocyzbl.  ['uzpaBidyeckue
MeXaHU3MBI.

Atmocdepa 3emn U atMocdepHoe JapiieHHe. [IpUUMHBI CyIECTBOBaHUS BO3JYIIHOMN
ob6omouku 3emmu. OmbiTr Toppuuenmu. V3mepeHwe aTtMocdepHOro JaBieHHs. 3aBUCUMOCThb
aTMoc(epHOro [aB/ieHUsT OT BBLICOTBI HajZ ypoBHeM wMops. [Ipubopel Ay u3MepeHUs
aTMOC(epHOTo [1aB/IeHUS.

[eiicTBUe XUAKOCTU U ras3a Ha MOTPY)KEHHOe B HUX Teso. BeITasmkuBaroilas (apxrumMe/joBa)
cuna. 3akoH Apxumesa. [Inasanue tes. Bo3gyxoriaBaHue.

Jemoncmpayuu.
3aBMCUMOCTH JIaBJIeHUs Ta3a OT TeMIlepaTyphbl.

ITepenaua faBieHUs )XUAKOCTBIO U Fa30M.

Coob1atoruecs: COCyzbl.

I'mpapaBivueckuii rpecc.

[IposiBneHue felcTBUsi aTMOC(HEPHOTO /1aB/IeHUS.

3aBUCUMOCTh BBITAJIKMBAKOIEH CUIbI OT 00BEMa TIOTPY)KEHHOM YacTH Tejla U
TJIOTHOCTH XKUJKOCTH.

PaBeHCTBO BbITa/IKMBAIOLLEM CUJIbI BECY BBITECHEHHOW YKU/IKOCTH.

YcnoBue mnaBaHus Tesl: IJlaBaHWe WA TIOTPY)KeHWe Tejl B 3aBUCHMMOCTHU OT
COOTHOLLIEHUS TVIOTHOCTEM Tesla U JKUJKOCTH.

JlaGopamopuble paGombl U ONbiMbl.

1. WccnemoBaHue 3aBUCMMOCTH Beca Tejla B BoZie OT 00bEMa MOrPY)KEHHON B JKUAKOCTh

4yacTH Tesna.

2. OmnpejeneHve BbITAJKUBAIOIIe CHU/bI, [EWCTBYIOIE Ha Teno, MOrPY)XEHHOe B

JKUJKOCTb.

3. TlpoBepka He3aBUCUMOCTH BbITaJIKMBAIOIe CU/bl, [EUCTBYIOLeH Ha Telo B
JKAJKOCTH, OT MacCChl Tera.

4. OnbITel, JeMOHCTPUPYIOLIME 3aBUCMMOCTb BbITA/JIKMBAKOLel CUJIbI, [JeHCTBYIOLeN Ha
TeJI0 B XKUJKOCTH, OT 00bEMa MOrpy>KEHHOMN B )KUJKOCTb YaCTH Tesa U OT MJI0THOCTU
JKAJKOCTH.

5. KoHcTpyupoBaHve apeomeTpa WM KOHCTPYWpPOBaHWe JIOAKA M ONpeferieHUe eé
IPY30I04bEMHOCTH.

Pa3pen 5. Pa6oTa 1 MOIHOCTH. DHEPrusi.

Mexanuueckasi paborta. MOII[HOCTb.

[TpocTble MexaHW3MBI: pbluar, OJIOK, HaK/JIOHHas TIJIOCKOCTb. IIpaBHUIO paBHOBeCHs
pbluara. IlpumMeHeHre TpaBWia paBHOBECHUS pblyara K O/IOKy. «30/I0TOe TPaBUIO» MeXaHUKH.
KII/J mpocTbix MexaHu3MOB. [IpocTbie MexaHU3MbI B OBITY U TEXHUKe.
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Mexannueckasi sHeprusi. KuHeTuMueckas M TOTeHUWasbHas 3Heprus. [IpeepaijeHue
O/IHOT'O BU/Ia MeXaHUUECKOW SHEPTryUu B [Pyrou. 3aKOH COXPaHEeHUs SHepruu B MeXaHUKe.

Hemoncmpayuu.

1. TIpumepsl TPOCTBIX MEXaHU3MOB.



JlaGopamopuble paGombl U ONbiMbl.
1. Ompenenenvie pabOTbl CW/IBI TpPeHWs TPH DPABHOMEPHOM [IBM)KEHWH Teja TI0
rOPU30HTA/ILHOU TTOBEPXHOCTH.
2. WccnepoBaHue yc/iOBUM PaBHOBECHS pblyara.
3. Usmepenue KII/] HakTOHHOM TIJIOCKOCTH.
4. W3yueHue 3aKOHAa COXpPaHEHUsI MeXaHUUYECKOM SHEepPruu.
8 K/IACC

Pa3zaen 6. TenioBble sIB/I€HUS.

OcHOBHbIE MO0XKEHUS] MOJIEKY/ISIPHO-KMHETUYEeCKOW Teoprr CTPOeHUs BelljecTBa. Macca
U pa3mepbl aroMOB W MojeKya. OmnbITbl, TOATBEP)KJAOLIMEe OCHOBHBIE TOJIOXKEHUS
MOJIEKY/IIPHOKUHETUUeCKOU TeOpUM.

Mogenu TBEPAOTO, XUIKOTO U Ta3000pa3HOTO COCTOSIHUH BellecTBa. Kpucraminyeckye u
amopdHble Tesa. OO0bsICHEHNE CBOWCTB Ta30B, )KUAKOCTEH W TBEP/BIX T/l HA OCHOBE TIOJIOXKEHUH
MOJIEKY/IIPHO-KUHETUUeCKO Teopur. CMauMBaHWe M KalWUIApHbIe SIBJeHUs. 1erioBoe
paclIMpeHne U CKaTue.

Temniepatypa. CBsi3b TemIiepaTypbl CO CKOPOCTBIO TeIUIOBOI'O [BHM)KEHUSI YaCTUL.
BHyTpeHHsisi 9Heprusi. CriocoObl W3MeHeHHsI BHYTpeHHeW SHepruu: Teruviornepefiaua U
coBepiieHre paboThl. Buzibl Teronepeaun: TerIONPOBOAHOCTb, KOHBEKIWSI, U3TyUeHHe.

KonuuecTBO TeruiOThl. Y7e/lbHas TeIIOEMKOCThL BelljeCcTBa. TeriooOMeH U TeryioBoe
paBHOBecHe. YpaBHeHHe TeryioBoro 6OanaHca. IlnaBieHue W OTBep/ieBaHWe KPUCTA/TMUECKUX
BeIIleCTB. Y/lenbHash TeIyloTa IulaBieHus. [lapooOpa3oBaHue W KOHjeHcarus. VicmapeHwue.
Kurienve. YgenbHass TeruioTa mapooOpa3oBaHMs. 3aBUCHMMOCTb TeMIlepaTypbl KWIEHHUSI OT
aTMOoC(hepHOro /1aBeHUs.

Biia)xHOCTh BO3AyXa.

OHeprus TOIvIUBa. Y Jie/ibHasl TeryioTa CrOpaHus.

[MpuHLMel pabothl TerioBbix aABuratened KIIJ] TeroBoro papurarens. TerioBbie
JIBUraTe/iv M 3all[uTa OKPY>Karoll|el Ccpe/ibl.

3aKOH COXpaHeHMs U IpeBpallleHrs SHepruu B TeIUIOBbIX MpoLjeccax.

Jemoucmpayuu.

HabntoeHre GpPOYHOBCKOTO JBHXKEHHMS.
Habmopnenue quddysuu.
HabntosieHue sIB/IEHUM CMauMBaHUS U KalTWIISIPHBIX SBJIEHHH.
HabJtto/1eH1e TeryioBoro paciivpeHust TeJl.
Vi3meHeHue /1aB/ieHNs Ta3a MPYU W3MeHeHnH 00bEéMa M HarpeBaHWU MWW OXJIaXK/IeHUH.
[IpaBuna u3MepeHust TeMIiepaTyphbl.
Bupb! Teruionepesauu.
OxnakzeHye TIpy COBepIIIeHnH PabOThI.
HarpeBaHue npy coBepiiieHUH paboThbl BHEIITHUMU CHTAMH.
. CpaBHeHUe TeryI0éMKOCTel pa3/InyHbIX BellleCTB.
. Habnroienue kureHust.
. HabG/roieHre TOCTOSTHCTBA TeMITePaTyphI MPH T/1aB/IeHUH.
13. Mojenu TemnaoBbIX JBUTaTe/IeH.
Jlabopamophble paGombl U ONbIMbL.
1. OmbIThI 110 0OHAPY>KEHUIO [IeHCTBUS CUJI MOJIEKY/ISIPHOTO TIPUTSKEHMUS.
2. OmnbIThI TIO BbIPALLMBAHWIO KPUCTA/JIOB TOBApEHHOMW COJIM WX caxapa.
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OnbITHI 10 HAOTIO/IEHHUIO TETIJIOBOTO PACILIMPEHUsI a30B, XKUJAKOCTeN U TBEPJBIX Tell.

Onpepenenvie faBieHs BO3yxa B 6aioHe IIIPULIA.

5. OrbITEl, AEMOHCTPUPYIOIIME 3aBUCHMOCTh JIaBJIeHHs] BO34yXa OT ero o0béMa H
HarpeBaHUsl WM OXJIaXK/IeHHSI.

6. TlpoBepka TruUMOTe3bl JMHEHHOW 3aBUCHMMOCTU [JIUHBI CTONOWKA >KUJKOCTH B
TEePMOMETPHUUECKOH TpyOKe OT TeMITepaTyphl.

7. HabmroseHue m3MeHeHHs BHyTPeHHel 3Hepruy Teja B pe3y/bTare Tervionepejaud v
paboThI BHEIITHUX CHJL.

8. UWccnenoBaHue siBleHUs TeMJI00OMeHa IMPY CMELIMBAaHUY XOJIOJHOM U rOpsiueil BObI.

9. OrmpefeneHre KOMWYeCTBA TEIUIOTHI, TIOYUeHHOTO BOJOW TIpU TersioobMeHe ¢
HarpeTbIM MeTa/UIMYeCKUM LIWIMH/POM.

10. Onpegenenue yaenbHOU TeIJIOEMKOCTH BelljeCTBa.

11. NccnepgoBanue nporiecca ucrapeHus.

>

12. OnpegeneHre OTHOCUTETLHOM BIAXKHOCTH BO3/lyXa.

13. OnipefienieHye yiebHOW TEMUIOTHI T/1aB/I€HUSA JbJA.

Paszpen 7. DnekTpuyeckre 1 MarHUTHBIE sIBJICHHS.

Onektpu3anusi Ten. [IBa pojja 5/1eKTpUUYECKUX 3apsiZioB. B3auMopeiicTBre 3apshKeHHBIX
Ten. 3akoH KysioHa (3aBUCMMOCTb CHWJIbI B3aUMOJEWCTBHUSI 3apsDKEHHBIX Tel OT BeTMUMHBI
3apsiZioB M PACCTOSTHUSI MEXKIY TeJlaMu).

OekTprueckoe noJie. HanpspkéHHOCTE 3/1eKTpUueckoro rosis. [IpuHiun cyreprnosuiyu
3/1eKTPUYeCKUX 1oJieli (Ha KaueCTBeEHHOM YPOBHE).

Hocurenu sneKTpuyeckux 3apsfoB. JJieMeHTapHbIA 3/eKTpuueckui 3apsaf. CTpoeHue
aTtoma. [IpoBOHUKY M AN3/IEKTPUKU. 3aKOH COXPaHeHUs 3/IeKTPUUeCKOro 3apsija.

ONeKTpUUeCKWid TOK. YCJIOBUS CYILIeCTBOBaHMUSI 3/IeKTPUUECKOrO0 ToKa. VICTOUHMKU
TIOCTOSIHHOTO TOKAa. JlelCTBUS 3/1IEKTPUYECKOro TOKa (TeIryioBoe, XWMHWYECKOe, MarHUTHOE).
ONeKTpUUYeCKHH TOK B KUAKOCTSAX M rasax.

Jnektpudeckass 1enb. CwWia TOKa. JeKTpuuyeckoe HarpsbkeHue. (CONpoTUBIEHUe
[POBOJHUKA. Y/le/lbHOe CONpOTMB/IeHWe BellecTBa. 3akoH Owma [ yyacTKa Lielly.
[TocnenoBarenibHOE U Mapasiie/ibHOe CoeIMHeHUe IPOBOJHUKOB.

PaboTa ¥ MOIIHOCTh 3/IEKTPUUECKOTO TOKa. 3aKoH /xoynsi—/IeHua. JneKTpudeckye 1ieru
Y 1OTpeOuTe M 3/1eKTPUUeCcKol 3Hepruu B 0bITy. KOopoTKoe 3aMbIKaHMe.

[TocTosiHHbIe MarHuTHL. B3aMMopelicTBUe TMOCTOSITHHBIX MarHUTOB. MarHutHoe [ioJie.
MarnuTtHoe 1oJie 3eMJId U ero 3HaueHue /11 KU3HU Ha 3emsie. OnbIT Opcresa. MarHutHoe mnoJie
3/1IeKTpUYeCcKoro Toka. [IpuMeHeHNe 371eKTPOMarHMTOB B TeXHUKe. [lelicTBMe MarHMTHOIO IOJIs
Ha TIPOBOJHHMK C TOKOM. OJIEKTPOJBHUIaTe/lb IIOCTOSSHHOrO TOKa. Mcnonb3oBaHue
3/IeKTpO/IBUraTesiel B TeXHUYeCKUX YCTPOKWCTBAxX U Ha TPAHCIIOpTe.

Onbitel  @apajgiesd. SIBneHWe  37eKTPOMarHUTHOM UHAyKUMU. [IpaBuno  JleHia.
OnekrtporeHepatop. CriocoObl TMO/MydeHHs] S7eKTPUYECKOM 3HepPruu. OJIeKTPOCTAHLMM Ha
BO300HOBJ/ISIEMBIX UICTOUYHUKAX SHEPTHH.

Jemoncmpayuu.

OJIeKTpy3aLus Tesl.

[1Ba pozia 3neKTprUYeCcKrX 3apsi/joB U B3aUMO/eMCTBHUE 3apsKeHHBIX TeJl.
YCTpOMCTBO U ielicTBHE 371eKTPOCKOa.

DJIEKTPOCTaTUYeCKask UHAYKLIUS.

3aKOH COXpaHeHUs JTeKTPUUeCKUX 3aps/ioB.

[IpOBOHUKM U IU3/IEKTPUKH.
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MogenvpoBaHue CUIOBbBIX JIMHUM 3/1€KTPUUECKOTO TI0JIS.
VICTOUHVKY MOCTOSIHHOT'O TOKA.
[lercTBUS 5/1€eKTPUUECKOr0 TOKaA.

. DJIeKTPUUECKUI TOK B XKUJKOCTH.

. 'a30BbI# pa3psz,.

. VI3aMepeHue cusibl TOKa aMmriepMeTpOM.

. I3mepeHue 3/1eKTprueCcKOoro HarnpspkeHUst BOJIbTMETPOM.

. Peoctar v MarasvH CONpOTHBI/IEHUN.

. B3aumogelicTBHe MOCTOSTHHBIX MarHUTOB.

. MopenvpoBaHrie HeBO3MOKHOCTH pasziesieHus I10/IF0COB MarHuTa.

. MopenvpoBaHre MarHUTHBIX 0JIed MOCTOSTHHBIX MarHUTOB.

. OneIT Opcrea.

. MarHuTHoe 110J1e TOKa. J/IeKTPOMAarHur.

. [lelicTBe MarHUTHOTO TI0JISI Ha POBOJIHUK C TOKOM.

. DJIeKTpOJBUraTe/Ib IOCTOSTHHOI'O TOKa.

. UccnepoBanue siByieHUs 3/1eKTPOMarHUTHOM UHAYKLWH.

. OnbrTel Dapages.

. 3aBUCUMOCTb HanpaB/ieHUs] UHAYKLMOHHOI'O TOKa OT YC/I0BUW €ro BOSHUKHOBEHUSI.
25.

OnekTporeHepaTop MOCTOSTHHOTO TOKa.

Jlabopamophble paGombl U ONbIMbL.

S e o

10.
. OHPe,ELEJIEHI/Ie MOINHOCTH 3JIEKTPUUECKOI'O TOKa, BbI,Z[EJIHEMOﬁ Ha pe3ucTope.
12.

11

13.
14.
15.

16.
17.

18.
19.
20.

OnbIThI 0 HAOTFO/IEHUIO 3/IeKTPU3aL[UH TeJT MHAYKIMel U PU COMPUKOCHOBEHUH.
VccnenoBaHue JeMCTBUS 3/1eKTPUUECKOTO 1107151 Ha POBOIHUKY U JU3/IEKTPHKHU.
C6opka 1 rpoBepka paboThl 37IeKTPUUeCKOM 1eTU TTIOCTOSTHHOTO TOKa.

Vi3MepeHUe U perynvpoBaHue CUIbl TOKA.

Vi3MepeHUe U peryvpoBaHye HalpsKeHUsI.

VccnenoBaHe 3aBUCUMOCTH CUJTBI TOKA, UYIIIEr0 yepe3 Pe3uCTop, OT COMPOTHBIIeHHUS
pesrcTopa U HarpsbKeHUsl Ha Pe3uCTope.

OmbITEI, J€MOHCTPUDYIOIMEe  3aBUCUMOCTb  3JIEKTPUUECKOTO  COTIPOTHB/IEHUS
TPOBOJHUKA OT €r0 /IJIMHbI, TUIOIIa {1 TIOTIePeUHOro CeueHusl U MaTepuarna.

[TpoBepka mpaBW/Ia CIOXKEHUs] HAIPsDKEHWM TIpU IOC/Ae/l0BaTe/lbHOM COeIMHeHUU
JIBYX Pe3HCTOPOB.

[TpoBepka npaBua AJisi CU/Ibl TOKA MPU MapaieslbHOM COeJUHEHUU Pe3CTOPOB.
OrnpeiesieHrie pabOTHI TEKTPUYECKOTO TOKA, UAYILETO Yepe3 pe3urcTop.

VccnemoBaHue 3aBUCMMOCTH CHJ/IbI TOKA, UAYLIETO yepes3 JIaMIIOUKY, OT HalpsKeHUs!
Ha Heu.

Onpepenenue KIIJI HarpeBaTess.

VccnepoBaHre MarHUTHOTO B3aUMO/ZMCTBHUS TOCTOSTHHBIX MarHUTOB.

V3yueHre MarHATHOTO TIOJiA TIOCTOSTHHBIX MAarHWUTOB TpH UX O0beJAUHEHUU U
paszie/leHuN.

VccnepmoBanue 1eUCTBUS 3/IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, JEMOHCTPUPYIOLME 3aBUCUMOCTb CUJIbI B3aUMO/IEUCTBUS KaTYIIKHA C TOKOM U
MarHuTa OT CHJIbI TOKA U HallpaB/IeHHsl TOKAa B KaTYIIKe.

V3yuyeHue neiicTBYSI MarHUTHOT'O T0JIS1 HA MPOBOJHUK C TOKOM.

KoHcTpyrpoBaHHe U n3ydyeHre paboThl 31IeKTPOIBUTATE IS,

N3mepenue KI1/] snekTpoaBUraTeibHON yCTaHOBKHU.



21. OnbITEL 110 HCC/1eJ0BaHNIO SABJ/I€HUA BHEKTPOMHFHHTHOﬁ WHAYKIUU: HCC/IeJO0BaHHE

V3MeHeHW 3HaueHHsl U HalpaB/ieH!sl MHAYKIIMOHHOI'O TOKa.
9 KJIACC

Pa3pgen 8. Mexanndeckue siBjIeHHS.

MexaHuyeckoe pasrkeHue. MarepuanbHass Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEeXaHUUeCKOTrO /IBIW)KeHHsl. PaBHOMepHOe TIpsIMOJIMHeNHOe [BWXeHHWe. HepaBHOMepHOe
NpsIMONIMHeHOe [BwkeHWe. CpefHsii MU MIHOBEHHass CKOPOCTb Teja NPU HepaBHOMEPHOM
JBVKEHHUH.

YckopeHue. PaBHOycKOpeHHOe TIpsiMoJiiHelHoe ABkeHre. CBoOoHOe nazieHre. OMbIThI
Ianunes.

PaBHOMepHOe JBW)KeHHe 10 OKpy)KHOCTH. [lepuoj u vactora obpaiteHus. JIuHeiiHas U
yIrJIOBasi CKOPOCTH. LleHTpoCcTpeMUTe/IbEHOE YCKOPEeHHe.

ITepBbiii 3akoH HeroToHa. Bropoyi 3akoH HerotoHa. Tpetuii 3akoH HetoToHa. ITpuHumn
CYTIepIIO3ULIUU CUJL.

Cuna ynpyroctu. 3akoH I'yka. Cua TpeHMs: cula TPeHUs CKOJIb)KEHUs, CUla TPeHUs
TI0KOS1, ZIpyTrve BU/ibl TPEHUS.

Cuna Ts)KeCTM U 3aKOH BCEMUPHOTO TSTOTeHUs. YCKOpeHHe CBOOOJHOrO TafleHusl.
Oewxenue 1uiaHer BOKpyr ConHua. IlepBas kKocmuueckas ckopocts. Heecomocts U
reperpysku.

PaBHOBecHe MaTepHanbHON TOUKA. AOCOTIOTHO TBEpZOe Teo. PaBHOBecHe TBEPOro Tesa
C 3aKperuviéHHOM OChIO BpaleHusi. MomeHT cuiibl. LleHTp TshkecTH.

Wmnynsc Tena. V3meHenue wmmynbca. VIMIynbC cuiibl. 3aKOH COXpaHeHHsI UMITYJIbCa.
PeakTuBHOe JIBI>KEHMeE.

Mexanuueckasi pabota ¥ MOIIHOCTb. PaboTa cus TsDKeCTH, ynmpyroctH, TpeHus. CBs3b
3Hepruvd U pabotbl. [loTeHlManbHasi 3HePrysi Tesa, TMOJHSATOrO HaZl TOBEPXHOCTHIO 3eMIIH.
[MoTeHuManbHas 3Heprusi CkaTtoi NnpyxuHbl. KuHeTHueckasi sHeprusi. TeopeMa 0 KUHeTUYeCKOU
5HepruM. 3aKOH COXpaHeHUs] MeXaHU4eCKOM SHepIruM.

Hemoncmpayuu.

1. HabmoeHre MeXaHUUeCKOTO JIBIDKEHUS Tejla OTHOCUTETbHO Pa3HbIX TeJT OTCUETA.

2. CpaBHeHMe MyTel W TPaeKTOPUW JBV)KEHUS OJHOTO M TOTrO >Ke Tejla OTHOCHUTEeIbHO

pasHbBIX TeJ OTCYéTa.

3. W3MepeHre CKOPOCTH U YCKOPEHUS TIPSIMOJIMHEMHOTO JIBV>KEHMUS.

4. WccnepnoBaHue IIPU3HAKOB PABHOYCKOPEHHOT'O ABUKEHUS.

5. HabntopeHue qBIKeHHs Tesa M0 OKPY>KHOCTH.

6. HaOsrozieHre MeXaHUUECKUX SIBIEHUH, TIPOMCXO/ISAIINX B CUCTeMe OTCuéTa «Teserxkkar»

1pu eé paBHOMEPHOM U YCKOPEeHHOM /IBUKEHUU OTHOCHUTE/IbHO KabuHeTa (hU3HKU.

7. 3aBUCUMOCTb YCKOPEHUsI Tesia OT MacChl TeJla ¥ JIeMCTBYIOLLe Ha Hero CUJbL.

8. HabnrozieHre paBeHCTBA CUJI TIPU B3aUMOZEMCTBUU Tel.

9. U3meHeHue Beca Tesia NPU YCKOPEHHOM [IBUKEHUH.

10. Ilepepava nMItysibca IpyU B3aUMOZ,€MCTBUM TeJl.

11. TIpeobpa3zoBaHust SHEPTUU TTPU B3aUMO/IeMCTBUY TeJl.

12. CoxpaHeHue UMITy/ibCa NIPU HEYTIPYTOM B3aUMOZEeNCTBUU.

13. CoxpaHeHHWe UMIyJ/IbCa TIPY abCOJTIOTHO YIIPYTOM B3aMMOZEUCTBHUH.

14. Habsmro/jeHre peakTUBHOTO JABM>KEHUS.

15. CoxpaHeHHe MeXaHHUYeCKOW SHEPruH IPH CBOOOIHOM Ia/[eHUH.



16. CoxpaHeHue MexaHU4eCKOW SHEPryM MPH IBUKEHUM TeJsla 0], eliCTBHEeM TPY>KHUHBI.

JlaGopamopuble pabombl U ONbiMbL.

1. KoHCcTpyWpoBaHMWe TpakTa /i pasrOHa W JaJbHeWIIero paBHOMEPHOIO [BWXKEeHHUs
11apyKa WU TeJIeXKH.

2. OrmpeneneHue cpefHel CKOPOCTU CKOJIbKeHUS OpycKa W/IW [BWKEeHUs IIapuKa I10
HaKJIOHHOM IJIOCKOCTH.

3. OrmpeseneHye yCKOpeHUsl Tejla TPW PaBHOYCKOPEHHOM /[BW)XEHHWW TI0 HaK/IOHHOMN
TJIOCKOCTH.

4. WccnemoBaHue 3aBUCHMOCTH ITyTH OT BPeMeHH TIPH PaBHOYCKOPEHHOM [JIBI>KeHUH 0e3
HauyabHOM CKOPOCTH.

5. TlpoBepka THIOTe3bl: €CJU TPU PABHOYCKOPEHHOM [IBIDKEHWM 0e3 HauaJbHOU
CKODOCTM TyTH OTHOCATCA KaK psii HEUSTHBIX YMCe/l, TO COOTBETCTBYIOIIME
TPOME)KYTKU BpeMEeHU OJJMHAKOBBI.

6. WccnemoBaHre 3aBUCHMMOCTM CW/IbI TPEHHsI CKOJBXEHHSI OT CH/bl HOPMAaJbHOIO
JlaBJ/IeHUSI.

7. Onpepenenvie Ko3(puliieHTa TPeHUs] CKObKeHUS.

Omnpefenenue )KECTKOCTH NIPY>KUHBI.

9. Ormpegenenve paboTbl CUAbI TPEHUSI TIPU PaBHOMEDPHOM [BW)KEHUM Tejla I10

TOPU30HTA/ILHOU MOBEPXHOCTH.
10. OnpesieneHrie pabOThl CWIBI YIIPYTOCTH TPH TMOABEME Tpy3a C HCII0/Ib30BaHUEM
HETIOJIBM)KHOTO U TIOZIBMYKHOTO OJIOKOB.

11. 3yuyeHure 3aKOHAa COXpaHEHUsI SHEPrUH.

Pa3pen 9. MexaHu4ecKue Kojie0aHHA ¥ BO/THBI.

KonebarenbHoe aBm>keHue. OCHOBHBbIE XapaKTePUCTUKU KOJieOAHWI: Tepuoji, 4acToTa,
amIuiuTyfa. MareMaTUueCcKMii W TIPY)KMHHBIA MasTHUKW. [lpeBpailjeHWe 5SHepruv Mpu
KonebaTebHOM JBHKEHUH.

3aTtyxaroiue KosiebaHus. BeiHYyX/eHHble KomeOaHus. Pe3oHaHC. MexaHWYeCKKe BOJTHBI.
CaolicTBa MexaHu4ecKux BoOJIH. [Ipofjo/ibHbIe U MonepeuHble BOJIHBL. [I/TMHA BOMHBI U CKOPOCTh
eé pacripocTpaHeHusi. MexaHudeckue BO/HbI B TBEPJOM Tesle, CeCMHUYEeCKHe BOJTHBI.

3ByK. ['poMKOCTb 3ByKa U BbIcOTa TOHa. OTpaskeHHe 3ByKa. VIH(pa3ByK U yJbTpa3BYK.

Hemoncmpayuu.

HabmtoeHue kKonebaHuii Test TIOJ, IeHCTBUEM CUJTBI TSPKECTU U CUJTBI YIIPYTOCTH.

Habsrogenve konebaHmii rpy3a Ha HUTH U Ha TIPYKUHE.

HabtoieHre BEIHY)X/I€HHBIX KOJleOaHUl U pe30HaHca.

PacrnipocTpaHeHye TIPOAOILHBIX U MOTIepPeYHbIX BOH (Ha MOJeNN).

HabsroieHre 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHUecKuii pe30HaHC.

JlabopamopHbie pabombl u onbIMbL.

1. OrmpeeneHue YacTOThI U TIepro/ia KojebaHU MaTeMaTUUeCKOro MasiTHUKA.

2. OrmpeesieHre YacTOTHI U Tlepro/ia KoyiebaHui MpY>KUHHOTO MasiTHUKA.

3. HccnemoBaHue 3aBUCHMOCTU TepUOZia KojieOaHWIA TO/IBEIIEHHOTO K HUTU TIpy3a OT
JUTUHBI HUTH.

4. VccnenoBaHve 3aBUCHMOCTH MepHoOZa KosiebaHWM TPY)KUHHOTO MasiTHUKA OT MacChl
rpysa.

5. TlpoBepka He3aBUCUMOCTH Tepuojia KosiebaHWi rpysa, IMO/BELIeHHOTO K HWUTH, OT
Macchbl rpy3a.

e

O URWN



6. OrbITbl, [JeMOHCTPUPYIOIIME 3aBUCUMOCTb Tephofia KosjiebaHuil TMPYKUHHOTO
MasiTHUKa OT MaCChl Tpy3a U )KECTKOCTU MPYKUHBI.
7. VI3MepeHMe yCcKOpeHHUsi CBOOOIHOTO TIaJieHusI.
Paszgen 10. Ds1ieKTpoMarHMTHOe 10J1e ¥ 3/IeKTPOMarHUTHbIe BOJIHbI.
ONeKTPOMarHUTHOe ToJjie. JJeKTPOMarHWTHble BOHbL. (CBOMCTBA 3/1eKTPOMArHUTHBIX
BosH. llIKana 3/1eKTpOMarHUTHBIX BOJIH. VICIIO/Ib30BaHNe 3/1eKTPOMarHUTHBIX BOJIH /11 COTOBOM
CBS3U.
OnekTpoMarHuTHas rnpupoga cesera. CKOpoCcTh cBeTa. BoIHOBBIe CBOMCTBA CBeTa.
Jemoncmpayuu.
1. CaoiicTBa 3/1eKTPOMarHUTHBIX BOJIH.
2. BoJsHOBBIE CBOMCTBA CBeTa.
JlaGopamopuble pabombl U ONbiMbL.
1. V3yuyeHue CBOWCTB 37IeKTPOMarHUTHBIX BOJTH C TIOMOIIbI0 MOOUTBHOTO Teied)oHa.
Pa3zaen 11. CBeTOBbIC AB/ICHHSA.
JlyueBasi mofenb cBeta. VctouHuky cBeTa. [IpsiMosivHeliHOe pacrnpocTpaHeHue CBeTa.
3armenus ConHua u JIyael. OTpaxkeHue cseta. I110ckoe 3epkano. 3aKOH OTpakeHUs CBeTa.
[Tpenomsienue cBeta. 3aKOH IpesioMsieHus: cBeTa. Ilo/1HOe BHyTpeHHee OTpakeHue CBeTa.
Vcrionib30BaHye TTOJIHOIO BHYTPEHHEI'0 OTPakKeHUs! B ONITUUeCKUX CBETOBOJax.
Jlunza. Xop nyuyeit B nuH3e. OnTuyeckasi cucteMa doTtoanmapara, MUKPOCKOMNa U
Tesneckomna. I'1a3 Kak onTuueckas cucrema. biiM3opykocTs U JanbHO30PKOCTb.
Pa3noskeHue 6esoro ceera B crieKTp. OmbIThl HetoToHA. ClI0’KeHHe CIIeKTPa/IbHBIX [[BETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[IpsiMonMHeHOe pacrpocTpaHeHNe CBeTa.
OrtpakeHue cBeta.
[MonyyeHre n306pa)keHHH B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3epKajiax.
ITpenomnenue cgeta.
OnTuuecKuii CBeTOBO/I,.
Xo[ nydeii B cobuparoiieit TuH3e.
Xop myuyel B pacceuBarolen JIMH3e.
T[MosyueHre U300pa’keHUH C TIOMOIIIBIO JIUH3.
. IIpuniun geictBus hoToanmapaTa, MUKPOCKOIIa U TeeCKOorIa.
10. Mogess riiasa.
11. Pa3noxkeHue 6enoro cBera B CIIEKTP.
12. Tlonyuenue 6esoro cBeTa rpu C/I0)KEHHWH CBETA Pa3HBIX L{BETOB.
Jlabopamophble paGombl U ONbIMbL.
1. WccnenoBaHyve 3aBUCMMOCTH yIvla OTPayKeHUs! CBETOBOTO Jiyva OT yrJjia NafeHusl.
2. V3yueHue XapaKTepPUCTHK U300pakeHUs TIpeJMeTa B TVIOCKOM 3epKaJie.
3. WccnenoBaHye 3aBUCMMOCTH YIJia Mpe/iOM/IeHUs] CBeTOBOIO Jiyda OT yrJia MajleHus Ha
rpaHuLie «BO3/[yX—CTEKI/IO».
[MosyueHrie n300pa’keHUH C TIOMOIIBIO COOMPAFOILeH JTMH3BL.
Onpepenenuie (HOKYCHOTO PAaCCTOSIHUSL M ONITHYECKOM CUJTbI cOOUpartolieid JTMH3bI.
OnbITHI 10 pa3/ioyKeHUto 0esoro cBeTa B CIIEKTP.
OmbITEI TIO BOCTIPUSITHIO IIBeTa TPeJMeTOB TPU UX HaO/I0/eHNH uepe3 I[BeTOBbIE
(UIBTPBIL.
Pa3pgen 12. KBaHTOBBIE IB/IeHHUSI.
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Oneitel Pe3epdoppa v nanetapHast Mofenb aroma. Mogens aroma bopa. Ucnyckanue u
TOTJIOLeHre CBeTa aTOMOM. KBaHThbI. JIMHeluaTble CIIEKTPHI.

PamvoaktBHOCTE. Asbda, Oeta- M ramma-usznydeHus. CTpoeHMe aTOMHOTO sipa.
Hyknonnass mopens atomHoro szapa. M3oromel. PajguoaktvBHble rpeBpaujeHus. Ilepuof,
rosypacrnazia aTOMHbIX sifiep.

AnepHble peakiyu. 3aKOHbI COXpPaHEHUs 3apsl0BOr0 U MaCCOBOI'0O UKcesl. DHeprust CBs3U
aToOMHBIX szep. CBa3b maccel M 3Hepruu. Peakiuy cuHTe3a U JeneHus sjep. VcTouHukuy
sHepruu CoJiHLA U 3BE3],.

AnepHas sHepretvka. [leliCTBUS paAMO0aKTUBHBIX U3/1yYeHUU Ha )KUBble OPraHU3MBI.

Hemoncmpayuu.

CnexkTpbl U3/1y4eHUs U MOIJIOLeHNs.

CnexTpbl pa3/MyHbIX ra30B.

CriekTp BogoOpoO/a.

HabsroeHre TpekoB B Kamepe BusibcoHa.

PaboTa cuéTurka MOHU3UPYIOIIUX U3/TyUeHU.

Perucrpanus usnyueHvs NpUpoOJHbIX MUHEPA/IOB Y TIPOJYKTOB.

JIa60pamopr1e paéombl U onbimbl.

1. HaburofieHue CIIOMIHBIX U JTMHeHYaThIX CIIeKTPOB U3/TyueHUs.

2. WccnepoBaHue TpPeKOB: HM3MepeHHe 3HEeprud 4acTUllbl M0 TOPMO3HOMY myTu (10

¢doTorpadusam).

3. U3MepeHue paZiuoakKTUBHOTO (hOHa.

IToBTOPHTE/IHLHO-00001IAIO NI MO/TY /Th.

[ToBTOpUTENEHO-0000IIAOIIMI  MOAY/Ib  TIpeAHa3HaueH [/  CcUCTeMaTh3aluud U
0000111eHHS TIPEZIMETHOTO CO/ZIeP>KaHUSI U OTIbITA JIesiTe/IbHOCTH, TIPUOOPETEHHOTO TIPU U3YUeHHUH
BCEro Kypca (pv3uKH, a TakKe /Jisl TIOATOTOBKM K OCHOBHOMY TOCYAAapCTBEHHOMY 3K3aMeHY I10
¢busvke /151 00yJaroLMXCsi, BHIOPABIIMX 3TOT yueOHBIN Tpe/imMerT.

[Ipy wW3yueHMM [AHHOTO MOJY/ISl Ppeajr3ylOTCsi W CUCTEeMaTHU3UDPYHOTCS  BU[bI
JesTeJIbHOCTH, Ha OCHOBe KOTOPBIX O0ecreunBaeTcsi JOCTIDKEHHE TIPeIMEeTHBIX U
MeTaripeIMeTHbIX TJIAHUPYeMbIX pe3yabTaToOB 00yueHus, (OpMHUPYeTCsi eCTeCTBeHHOHayuHast
IrPaMOTHOCTb: OCBO€HMEe Hay4yHbIX MeETO[0B MCC/Ie[OBaHUS SBJIE€HUM MPUPOJAbI U TEeXHUKU,
OB/IaJileHle YMEHUsIMA OOBSICHATh (pU3nuecKue sIBjieHWsl, TIPUMEHsisl TIOJydeHHble 3HaHWUS,
peliaTh 3a/jauM, B TOM UMCJ/Ie KaueCTBeHHbIe U SKCIlepUMeHTa/lbHbIe.

[TpyHLMIUANBbHO [eATeNbHOCTHBIM XapakTep JaHHOIO pasfiesa peanusyeTcs 3a CYET TOro,
yTO 00yyYaroIrecs BBITIOHSIOT 3aJJaHusT, B KOTOPBIX UM TIpe/i/laraeTcs:

Ha OCHOBe TTO/TyUeHHBIX 3HAHWI Pacrio3HaBaTh U HAYYHO OOBSICHATH (h3UUeCcKue SBJIeHHUS
B OKpY’Karolllei pUpo/ie U NOBCeIHEBHOM »KU3HU;

WCIT10/1b30BaTh HayuHble METO/bl UCC/Ie[J0OBaHUS (PU3NUYECKUX SIBJIEHUM, B TOM UuMCle [Jisi
MPOBEPKY TMINOTEe3 U MOJIyUeHHs TEOPETUYEeCKHX BbIBO/IOB;

OOBSICHITL HayuyHble OCHOBBbI Haubosiee Ba)KHBIX [IOCTI)KEHMN COBPEMEHHBIX TEeXHOJIOTHH,
HarpuMep, MPaKTUUeCKOr0 MCII0/Ib30BaHUS Pa3/IUUHBIX HWCTOYHUKOB SHEPrHA Ha OCHOBe
3aKOHAa MpeBpalleHrs] U COXPaHEeHUs BCeX U3BECTHBIX BU/IOB SHEPTUU.
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IINTAHUPYEMBIE PE3YJ/IBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenve (U3MKA Ha YpPOBHe OCHOBHOTO 00IIero o0Opa3oBaHUs HarpaB/eHO Ha

JIOCTW>KEeHHE JIMYHOCTHBIX, MeTarpeIMeTHBIX U MpeIMeTHBIX 00pa30BaTe/IbHbIX pe3y/bTaToB.

B pe3ynbTare wu3yuyeHuss (U3MKKM Ha YPOBHE OCHOBHOTO 00Imero o6pa3oBaHusi y
obyuatomierocsi ¢ 3I1P 6yayT copMUpoOBaHkbI CrieyroIHe TMYHOCTHBIE Pe3y/IbTaThl B UaCTHU:

¢ 1) naTpUOTHUYECKOr0 BOCITUTAHUA:

e - MposiBJieHWe UHTepeca K UCTOPUW U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOW (hr3nuecKoi
HayKu;

® - [[EHHOCTHOE OTHOIIIeHHE K IOCTHKeHUSIM POCCUMCKUX YUEHBIX-(PU3UKOB;

¢ 2) rpa)KAaHCKOro U AyXOBHO-HPAaBCTBEeHHOr0 BOCIIMTAHUA:

® - FOTOBHOCTb K aKTUBHOMY yUaCTHIO B OOCY)K/IEHUU OOIIECTBEHHO 3HAUMMBIX U 3THUECKUX
nipobJieM, CBSI3aHHBIX C TIPAKTUYeCKUM TIPUMeHeHHeM [JOCTHXKeHUH (U3nKY;

® - OCO3HaHHWE BaKHOCTH MOPAbHO-3THUECKUX TTPUHIUIIOB B /IeATEIbHOCTH YUEHOTO;

e 3) 3CTeTHYeCKOro BOCIIUTAHUS:

® - BOCIMpHUSITHE ICTETUUYECKUX KaueCTB (PM3MUECKOW HayKu: eé rapMOHHUYHOTO TIOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

¢ 4) HeHHOCTH HAYYHOr0 MO3HAHMS:

® - OCO3HaHMe IIeHHOCTH (U3UYeCKOW HayKh KaK MOIIHOTO WHCTPYMeHTa MO3HaHWs MUPa,
OCHOBBI Pa3BUTHSI TEXHOJIOTHM, BayKHelI1Iel COCTaB/IsItoleN Ky/lIbTYpbI;

e - pa3BUTHe Hay4yHOU JIF0O03HATETbHOCTH, MHTEpeca K UCC/Ie/JOBaTeIbCKOH /1esITe/IbHOCTH;

¢ 5) popMupoBaHus Ky/JIbTYPbI 3J0POBbS H 3MOLIMOHA/ILHOr0 0/1aronoyJms:

® - OCO3HaHWe I[eHHOCTH 0Oe30macHOro obpa3a >KW3HU B COBPEMEHHOM TeXHOJOTMueCcKoM
MHpe, Ba)KHOCTH TMpaBW/i 0e30MacHOTO TMIOBe/IeHHWs] Ha TPAHCIOPTe, HA JOporax, C
3JIEKTPUUECKUM U TETJIOBBIM 000pY/I0BaHUEM B JOMAIITHUX YC/IOBUSIX;

e - copMHPOBAHHOCTL HaBbIKa pedieKCHH, TIPU3HaHWe CBOEro IpaBa Ha OMIMOKY M TaKoro
Ke TIpaBa y pyroro 4eyioBeKa;

e 6) TPy/A0OBOTr0 BOCIIMTAHHUS:

® - AaKTHMBHOE yuaCTHe B pellleHHWU TTPaKTHMUeCKUX 3ajay (B paMKaxX ceMbd, 0O6pa3oBaTe/IbHOM
OpraHu3alli¥, TOpOZQa, Kpas) TEeXHOJIOTWUYeCKoW U COIMaJbHOM  HarpaB/IeHHOCTH,
TPeOYIOIIUX B TOM UUC/Ie U (PU3UUECKUX 3HAHHIA;

® - UHTepecC K NMPaKTUUeCKOMY M3y4eHUI0 NMpodeccuii, CBSI3aHHbIX C (PU3HKOM;

7) 3K0/IOTHYEeCKOT'0 BOCITUTAHUS:

e - OpHWeHTalUs Ha TIpUMeHeHUe (U3MUECKUX 3HAHUK i pelleHWs 3a7au B objactu
OKpY)KaroIlleid cpefibl, TUIAHUPOBAHUSI TMOCTYITKOB M OLIEHKH WX BO3MOYKHBIX TOC/IeACTBUIA
JI7Is1 OKpY»Katolleld cpefibl;

e - OCO3HaHHe r100aJBbHOTr0 XapaKTepa KO0J/IOTHUeCKHX MTPo0JIeM U MyTel UX pelieHus;

e 8) aganTaruy K U3MEHAIIIMMCS YCUIOBHAM COL{HA/IBHON U PUPOAHOI cpeJibl:

e - 1OTpeOHOCTh BO B3aUMOJEWCTBUMM TIPU BBIOJHEHUA WCC/Ie[OBaHUN U TIPOEKTOB
(bu3ryeckoli HarpaB/IeHHOCTH, OTKPBITOCTh OTIBITY Y 3HAHUSIM JIPYTHX;

e - [IOBBIIIEHNE YPOBHS CBOEM KOMITeTEHTHOCTH Uepe3 MTPAKTUUeCKYIO /IesiTe/TbHOCTb;

e - moTpeOHOCTh B (HOPMUPOBAHWM HOBBIX 3HAHW, B TOM uucie (HOPMYIMPOBAThb WJEH,
TIOHSITHSI, TUTIOTe3bl 0 (PU3UYeCKUX 00beKTaX U SIBJIeHUSIX;

e - 0co3HaHUe Je(UIUTOB COOCTBEHHBIX 3HAHUM U KOMITETEHTHOCTeH B 00/1aCTH (DU3UKY;



e - [JITAaHMPOBaHHe CBOEr0 Pa3BUTHS B TPUOOpeTeHNH HOBBIX (PU3UUECKUX 3HAHU;

e - CTpemJIeHHe aHA/IU3UPOBaTh U BBISB/ISATH B3aUMOCBSI3U MPUPO/IbI, 00I[eCTBa U SKOHOMUKH,
B TOM UMCJIe C UCTI0/Ib30BaHeM (PU3NUeCKUX 3HaHUM;

® - OLIEHKa CBOMX JEeHCTBUW C YYETOM B/MSIHHS Ha OKPY)KAlOLIyH Cpefly, BO3MOJKHBIX
17100a/TbHBIX TIOC/Ie/ICTBUM.

METAIIPEJMETHBIE PE3YJ/IbTATBI

B pe3ynbTaTe 0OCBOeHMs TIPOTPaMMbI TIO (U3UMKE Ha YpOBHE OCHOBHOTO O0OIIero
obpa3oBanusi y obOyuarorierocs ¢ 3[1P 6yayTt chopMupoBaHbl MeTanpeAMeTHbIe pe3y/ibTaThbl,
BK/TFOUAOII[e T103HaBaTe/bHbIe YHUBEpCA/bHbIE YyueOHbIe [eMCTBUS, KOMMYHHKATHBHbIE
YHUBepCa/IbHble YueOHbIe 1eHCTBYsI, Pery/ISTUBHbIE YHUBEPCA/IbHbIE YueOHbIe /1eHCTBYSI.

ITo3HaBaTe/IbHBIE YHUBEPCA/IbHbIE yUe0HbIe /1efiCTBUS

Ba3oBbie j1oruyecKue JeicTBUS:

BBISIB/IITh U XapaKTePHU30BaTh CYIT|eCTBEHHbIE TIPU3HAKU 00HEKTOB (SIBJIEHUH);
yCTaHaB/IMBaTh CYI[eCTBEHHBIA MPU3HAK KIacCU(BUKAIKU, OCHOBaHUS AJisi 000011eHu s
Y CpaBHEHHUSI;

BBISIB/ISITH 3aKOHOMEPHOCTH W TPOTHMBOpPEUMsi B pacCMaTpuBaeMbIX (hakTax, JaHHBIX U
Ha0JII0/IeHUSIX, OTHOCAIIUXCS K (PU3NUECKUM SIBJIEHHUSIM;

BBISIB/ISITh TIPUUMHHO-C/IE/ICTBEHHbIE CBSI3W TIPU U3yueHuM (U3UUeCKUX sIBJIeHUN U
TIPOLIECCOB, [ie/laTh BBIBOABI C WCIOMb30BaHUEM JeAYKTUBHBIX W WHAYKTUBHBIX
YMO3aK/IH0UeHUM, BbIJBUraTh TUTIOTE3bl O B3aUMOCBSI3AX (PU3NUYECKUX BeJTMUUH;
CaMOCTOSATE/ILHO  BbIOMpaTh Crocob pemieHusi yuebHOW  (u3ndeckoi 3azauu
(cpaBHeHHEe HECKOJIBKMX BapUaHTOB pellleHWs, BBIOOD Haubosee TMOAXOJSIIETO C
YUETOM CaMOCTOSTe/TbHO BbI/Ie/IEHHBIX KDUTEPUER).

ba3oBbie HcaiaeaoBaTe/1bCKue AEﬁCTBMﬂI

MCTI0/Ib30BaTh BOMIPOCHI KaK MCC/Iel0BaTeTbCKUM HHCTPYMEHT M03HaHUS;

NIPOBOJUTb IO CaMOCTOSITe/IbHO COCTaBJI€HHOMY IUIaHY OIBIT, HeCJOXKHbIN
du3rUeCcKuii 3KCIIepUMeHT, HeDOJTbIIIoe MCCIeloBaH e (PU3NIeCKOTO SIBIeHMUS;
OLleHMBaTh Ha NPUMEHUMOCTb M [OCTOBEPHOCTb MH(OPMALMIO, MOJIYUEHHYH B XOJe
VICCJIe/IOBaHUS WU SKCTIePUMEHTa;

camocTosATeNIbHO — (opMy/nuMpoBaTh 0000IjeHHMsT W BBIBOABI 10  pe3y/bTaTaM
TIPOBeIEHHOT0 HAOJTIO/IeHUs], OTIbITa, UCC/Ie/[OBAHUS;

NIPOTHO3MPOBaTh BO3MOXKHOE Jja/ibHelilllee pa3BUTHe (PHM3MUYeCKUX TPOLECCOB, a TakkKe
BBIZIBUTaThb TIPE/ITIONIOKEHUS 00 X pa3BUTHH B HOBBIX YCJIOBUSIX M KOHTEKCTAX.

Pab6ora c uadopmanueit:

TIPUMEHSITh pa3/IMuHble METO/Ibl, UHCTPYMEHThl M 3arpochl TIPU TIOUCKe U OTOOpe
vHGbOpMalMK WK JaHHBIX C YUETOM IIpe//Io’KeHHOU yueOHOU (hr3ruecKoi 3azauu;
aHa/IM3UpOBaTh, CUCTeMaTU3HWPOBAaTh U UHTEPIPeTUPOBaTh MH(POPMAILUIO Pa3TUUHBIX
BUZIOB U (pOPM TIpeJiCTaB/IeHUS;

CaMOCTOSITE/ILHO BBIOMpaTh ONTHUMa/bHYIO (hOpMY TMpe/CcTaBieHUus WHGOPMAIUK |
WITFOCTPUPOBATh pelllaeMble 3a/laud HeC/I0XKHBIMU CXeMaMH, [JuharpaMMaMu, WHOMN
rpaduKOM U X KOMOHMHALIUSMHU.



KOMMy}[I/IKaTl/IBHbIe YHUBepPCA/IbHbIE y'-IEGHbIE }I[Ei;lCTBI/Iﬂ:

B Xozle 0OCyX/AeHUsi yueOHOro Martepwasa, pe3y/bTaTOB jab0paTOPHBIX paboT H
TIPOEKTOB 3a/laBaTh BOIPOCHI 0 CYI[eCTBY 00CYyKZaeMOoil TeMbl U BbICKa3biBaTh UEH,
Halle/leHHbIe Ha pellieHre 3aJjauul U To/iZiep>kaHne 6/1aroykesiaTeslsHOCTY OOILeHNST;
COTIOCTaB/ATb CBOU CYXK/EHUSI C CY)XIeHUsMW JpPYyrMX Y4YaCTHUKOB [IMajiora,
oOHapy’>KuBaTh pasuuue U CXO[CTBO MO3ULINH;

BBIPa)KAaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MMChbMEHHBIX TEKCTaX;

nyO/JMYHO — TIPe/ICTAaB/SATb — Pe3y/bTaThl  BBINOJHEHHOTO  (PU3UYECKOTO  OfbITa
(9KcrieprMeHTa, UCc/ie/loBaHUsl, TIPOeKTa);

MIOHUMaTh U WCIIO0/Ib30BaTh MPEUMYILeCTBa KOMaHAHOW W WHIAMBUAYa/TbHON PaboThI
TIpY pellleHnH KOHKPeTHOU (r3nueckoii mpobieMsbl;

NPUHUMATb 1ieJI1 COBMECTHOW [IesTe/IbHOCTH, OpPraHM30BLIBATH [€HCTBUSI IO eé
JIOCTVDKEHUIO: pacripefiesiiTh POU, 00CYKAaTh TMpOLeCChl U pe3y/bTaTbl COBMeCTHOM
paboTkl, 0600IT[aTh MHEHHST HECKOJILKHX JTFO/IEH;

BBITIOJIHATE CBOK) UacTh pabOThI, AOCTUTAs KaueCTBEHHOTO pe3y/bTaTa 10 CBOEMY
HarpaBJIeHHI0 ¥ KOOPJUHUPYSI CBOU JIeHCTBUS C APYTUMH UeHaMU KOMaH[bl;
OLleHMBAaTb KAauecTBO CBOero BK/AaZa B OOL[MII TMPOAYKT TI0 KpUTEpHsIM,
CaMOoCTOATEe/IbHO CHOPMY/IMPOBAHHBIM YYaCTHUKAMH B3aUMO/IECTBHSL.

PerynsiTuBHbIe yHHBepca/ibHbIe yueOHbIe /[efiCTBUA

Camoopranu3anus:

BBISIBJISITh TIPOOJIEMBI B )KU3HEHHBIX U YUeOHBIX CUTYALUsIX, TPeOYIOIUX [/1s PelleHust
¢bu3nUeCcKUx 3HaHUM;

OPUMEHTUPOBAThbCSl B PA3/MUHBIX TOAXO0Jax TPUHSTUS pellleHui (MHAUBUAYa/IbHOE,
TIPUHSITHE pellieHUs B TPYIITe, IPUHSTHE pellleHui rpymo);

CaMOCTOSITE/IbHO COCTaB/IATh aArOPUTM pelleHus (pU3NYecKOoW 3aJjauv WM IilaHa
WCC/IeIoBaHUS. C YY6TOM HMEIOIIUXCST PecypcoB U COOCTBEHHBIX BO3MOXXHOCTEH,
aprymMeHTHpPOBATh Ipe/ijlaraeMble BApUaHThl PelleHui;

JiesiaTb BBIOOD M OpaTh OTBETCTBEHHOCTH 3a pelleHue.

CHMOKOHTpOJIb, 3M01[HOHaJIbeIﬁ HHTE/1/IeKT:

[laBaThb a/leKBaTHYIO OLIeHKY CUTYallly U MpeJJiaraTh [J1aH eé U3MeHeHUs;

OOBSCHATHL TIPUUMHBI [JOCTHKEHUsI (HeZOCTIDKEeHUs]) pe3y/bTaToB JesTelbHOCTH,
[laBaTh OLIeHKY NPHOOPeTEHHOMY OIIBITY;

BHOCHUTb KODPEKTUBBI B [1eSITeJIbHOCTh (B TOM YMCJ/Ie B XOJ, BbINOJHEHUsI (U3UUEeCKOT0
UCC/IeJOBaHUSI WM IIpOeKTa) Ha OCHOBe HOBBIX OOCTOSITeNbCTB, W3MEHMBLIMXCS
CUTYalWi, YCTaHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLIeHMBaTbh COOTBETCTBUE pe3y/bTaTa LieJld U YCI0BHUSIM;

CTaBUTH Ce0s1 Ha MeCTO JIPYTOro YesioBeKa B XOZie CTopa WX JUCKYCCHY Ha HAy4YHYIO
TeMy, TOHUMaTh MOTHBbI, HAMEPEHHsI U JIOTHKY ApPYyroro;

NpU3HABaTh CBOE TIpaBO Ha OMIMOKY TpH pelleHuW (GHU3NUeCKUX 3ajad Wik B
YTBEP’)KJeHUsIX Ha HayuHble TeMbl U TaKOe ke TPaBo Ipyroro.

INPEJMETHBIE PE3YJ/IbTATDI



K xoH1ly oOyueHuss B 7 Kjacce mpeJMeTHble pe3y/ibTaThl Ha 6a30BOM ypOBHE [IOJKHbI

oTpakaTh C(hOPMUPOBAHHOCTH y obyuarormxcs ¢ 3[1P ymeHwuit:

® UCMOJb30BaTh TIOHATHUS: (QU3MUeCKWe U XUMHUUecKue siBleHusi, HalmojeHue,
9KCIepUMEeHT, MOjie/b, THUIOTe3a, eJUHULIbl (HM3UUeCKUX BeIUUMH, aTOM, MOJIeKYa,
arperaTtHble COCTOSIHWSI BeljecTBa (TBEpZOe, JKUIKOe, Ta3000pa3HOe), MeXaHUUeCKoe
[BIDKeHWe  (paBHOMepHOe, HepaBHOMEpHOe, TMpPSIMOJIMHEMHOEe),  TpaeKTOpus,
paBHOJeHCTByIOIass cuna, Aedopmaiusi (yrpyrasi, IJlacTUUeCKasi), HeBeCOMOCTb,
CoO0IIaroIMecst COCy/bI;

e pasnuyath siBneHus (Aud@ysus, TeroBoe JBWKeHUe YaCTUL] BellleCTBa, paBHOMepPHOe
[\BIDKeHWe, HepaBHOMEDHOEe [IBI)KeHVe, WHepLYsl, B3auMOJeNUCTBYe Tesl, paBHOBeCHe
TBEPJBIX Tel C 3aKpervieHHOW OChH0 BpallleHWsi, Tepefaya /[laB/ieHHsI TBEPAbIMU
TeslaMH, XUAKOCTSMU U razaMu, aTMochepHoe JaBieHUe, IJlaBaHUe TeJl, IpeBpallleHus
MeXaHWUeCKON SHepryuu) Mo OMKUCaHHI0 UX XapaKTepHbIX CBOMCTB U HA OCHOBE OIBbITOB,
JIeMOHCTPUPYIOIIUX aHHOe (PU3UUYECKOe SIB/IEHUE;

® pacro3HaBaThb MpOsiB/ieHHe U3YUeHHBIX (PH3UUYeCKUX sIBJIEHUI B OKpY’KalollleM Mupe, B
TOM umcre (Qu3nyeckue siBJeHWs B TMPUPOJe: TPUMEpHI [BWKEHUSl C pa3IUyHbIMU
CKOPOCTSIMM B >KMBOW M HEXXWBOW MpHpPOJe, AEHCTBHE CU/bl TPeHWs B MpUPOJe U
TeXHUKe, B/WsHHWE aTMOC(epHOro JaBjieHWs Ha >XMBOW OpraHusM, IjlaBaHWe pbIO,
pblUarv B Tejie uejoBeKa, TIPU 3TOM TepPeBOAUTh MPaKTHUUECKyI 3aZiauy B yueOHYro,
BbIJIe/IATh CYIlleCTBeHHbIE CBOMCTBA (MpU3HaKK) (prU3NUeCKuX siBJIeHUH;

® OMNUCHIBATHL U3yUeHHbIe CBOMCTBA Tesl U (PU3NUecKUe siBJIeHUs], UCTI0/b3Ysl (pU3nUecKue
BeJIMUMHBI (Macca, 00BEM, TJIOTHOCTb BeIeCTBA, BPeMsl, MyTh, CKOPOCTb, CPEeHsIs
CKOpOCTb, CW/a YIMPYroCTH, CU/Ia TS)KeCTH, BeC Teja, Cula TPeHWs, [aBJjieHUe
(TBEpZIOTO Tena, >KUAKOCTH, Ta3a), BBITAJKMUBAIOIAas CWIa, MeXaHWueckas pabora,
MOLIHOCTb, TIJIeYO CHJIbI, MOMEHT CHUJ/bl, KO3(QUIMEeHT T0/e3HOr0 [JeiCTBUs
MeXaHU3MOB, KMHeTUUYecKasi U MOTeHLWarbHasi SHeprusi), pu OMUCAHWU TPaBUIbHO
TPAKTOBaTh (PU3NUECKUIM CMBIC/T UCITO/Ib3YEMbBIX BeJIUUMH, UX 0003HaUeHUs U eIUHULIbI
¢u3MUeCKUX BeIWUYMH, HAXOAWUTb (DOPMYJbI, CBSA3bIBAIOLIME [AaHHYIO (U3UUYECKYIO
Be/IMUMHY C [JPYTMMU Be/JWYMHAMU, CTPOUTh rpadMKd H3Y4YeHHBbIX 3aBUCUMOCTEN
(br3MUeCKUX BeJTMUMH;

® XapakTepu30BaThb CBOMCTBA Tesl, (U3MYeCcKue SIBeHUS M TIPOLECChl, HCI0Jb3Ys
rpaBW/a CJIOXKeHUs: CUl (BAOMb OAHOW MpsIMOM), 3akOH ['yka, 3akoH Ilackassi, 3aKoH
Apxumesia, TpaBUIO paBHOBecHsi pbluara (O/0Ka), «30/10TOe TIPAaBU/IO» MEXaHWKH,
3aKOH COXpaHeHHsT MeXaHWUYeCKOW »SHepruu, TMpU 3TOM JaBaTb CJOBECHYHO
(OopMyJ/IMPOBKY 3aKOHa Y 3alMChIBaTh €r0 MaTeMaTHUeCKOoe BbIpakeHHe;

e 00BSCHATL (hU3MUeCKHWe SIBIEHUS, TPOLECCHl W CBOWCTBA Tel, B TOM YHC/Ie W B
KOHTEKCTe CUTyalul MPaKTHKOOPHMEHTHUPOBAaHHOI'O XapaKTepa: BbISIB/IATb MPUYMHHO-
CJle[ICTBeHHbBIE CBSI3U, CTPOUTHL 00BsiICHeHHe U3 1—2 JIOrn4ecKUX I11aroB ¢ Oropou Ha 1—
2 UW3y4YeHHbIX CBOHCTBAa (U3WUYECKUX SIBJ€HUM, (U3NUECKHUX 3aKOHa WU
3aKOHOMEPHOCTY;

e pemlatb pacyéTHble 3ajaud B 1-2 [elCTBUS, UCMOMb3ys 3aKOHbI U (OPMYIIbI,
CBs3bIBarOl[Me (pU3MUeCKWe BeJMYMHbl: Ha OCHOBe aHalv3a YCIOBUSL 3a/lauu
3aMucChiBaTh KpaTKOe YC/IOBUeE, TMOJACTaB/ATh (U3UUECKre BeJUYMHbI B (DOPMY/IbI U
MIPOBO/IUTh PACYEThI, HAaXO/AWUTh CIPAaBOYHBIE /laHHbIE, HEOOXOAWUMBIE [Jis peLIeHUs
3a/la4, OL|eHUBaTh PeaIMCTUYHOCTh MOMyYeHHOH (PM3UUeCKOr BeTMUMHBI;



pacrio3HaBaTh TIpOO/ieMbl, KOTOpble MOXXHO PpEIIWTb IPU TIOMOLIU (PHU3UUYeCKUX
METO/IOB, B OINUCAHUM WCC/Ie[0OBaHUSl BbIIEJIATL TPOBepsieMoe TIPe/I0/I0KeHHe
(rumoTe3y), pa3MuaTh U MHTEpPIIPeTHPOBaTh TOMYUYeHHbIM pe3ysabTaT, HaXOAWTh
oIIMOKHY B XO/Ie OTIBITA, /le/IaTh BBIBO/IbI 110 €r0 pPe3y/ibTaTaM;

MIPOBOJUTH OMbITHI TI0 HAO/IIOZeHUI0 PU3NUeCKUX sIBJIeHUN WU (PU3UUYecKruX CBOWCTB
Ten: (OpPMY/NIMpOBaTh TIpOBepsieMble TIPeJTIooXKeH s, CcoOHUpaTh YCTaHOBKY U3
Tpe/IJI0KeHHOTO 000py/I0BaHMsI, 3aUChIBAaTh XOZ OIbITa U (POPMYJTUPOBATh BHIBObI;
BBITIOJIHSTh TPSIMbIe M3MEPEHHs] PACCTOSIHUSI, BpeMeHH, MacChl Tesla, 00béMa, CUTBI U
TeMITepaTypbl C MCII0/b30BaHMEM aHAJI0TOBBIX M LM(POBBIX MPUOOPOB, 3aMUCHIBATH
TIOKa3aHus TPUOOPOB € YUETOM 3aZlaHHOM abCOMIOTHOM TIOTPEITHOCTH U3MepeHHH;
MIPOBO/IUTL MCCJIe/JOBaHUe 3aBUCUMOCTH OZHOW (hM3UUeCKOM BeSMUUMHBI OT JIPYroi C
WCTIO/Ib30BaHNeM TIPSIMBbIX W3MepeHWH (3aBUCMMOCTU MyTU PaBHOMEPHO JBMKYILET0Cs
Tesla OT BPeMeHU JBW)KeHUs Tesla, CUJIbl TPEHUsSI CKOJIb)KeHUsI OT Beca Tesia, KauecTBa
00paboOTKM TOBEPXHOCTEH Te/ll M He3aBUCMMOCTH CHWIbl TPEHWs OT IUIOIAAU
COTIPUKOCHOBEHUSI TeJl, CU/Ibl YIIPYrOCTA OT YJ/AUHEHUs TPY)KUHbI, BbITaJKUBaIOL[eH
CWIbl OT O00BEMa TIOTPYKEHHOM 4YacTH Tefla W OT IUIOTHOCTH J>KUAKOCTH, eé
He3aBUCHUMOCTUA OT TJIOTHOCTH Teja, OT TJyOWHBI, Ha KOTOPYIO TOTPY>KEHO TeJIo,
YCJIOBUI TI/IaBaHUS TeJ, YCJOBUM paBHOBeCHs pbluara W OJIOKOB), y4aCTBOBAaTh B
TUIAaHUPOBAaHWM ~ y4eOHOrO0 HCC/eIoBaHUs, COOMpaTh YCTAaHOBKY U BBITIOJHSATH
V3MepeHusi, cJieflys TIpeJJIO)KeHHOMY T1aHy, (PMKCHUPOBaTh pe3y/bTaThbl MOJyYeHHOMH
3aBUCUMOCTH (DM3WYeCKUX BeMUWMH B BUE TIPeJIOKEHHBIX Tabmui] U rpaguKoB,
Jle/1aTh BBIBO/IBI TIO pe3y/ibTaTaM UCCe/J0BaHus;

MPOBO/IUTh KOCBEHHblE H3MepeHusi (PU3NUYeCKUX BeIWuuH (TUVIOTHOCTh BelecTBa
JKUJKOCTM W TBEpAOro Tejla, CWla TPeHWs CKOJIbXKeHHWs, [JaBleHHe BO3/yXa,
BbITQ/IKMBAOIlasi CWIa, JEeNCTBYIOLAsi Ha IMOrpy)KEHHOe B J>KUIKOCTb TeJlo,
K03 ULMeHT T0/Ie3HOT0 [IeHCTBUSI MPOCThIX MeXaHU3MOB), C/iefys Mpe/sioKeHHON
WHCTPYKLIWU: TIPH BBITIOJIHEHUH U3MepeHUl COOUpaTh KCIIePUMEHTa/IbHYI0 YCTaHOBKY
Y BBIUMCJIATH 3HaUeHHe UCKOMOM BeTUUMHbI;

cobsrolaTh TIpaBW/la TeXHWKM Oe3omacHOCTM Tipu  pabore c  ylabopaTOpHBIM
obopyzoBaHueM;

yKa3blBaTb TIPUHLWIBI /IeACTBUS TIPUOOPOB U TEXHUYECKUX YCTPOWMCTB: BECHI,
TEPMOMETp, JUHAMOMETP, COOOIAIOIINecs: COCy/bl, GapoMeTp, pbluar, MOJBMKHBIN U
HEeIO/IBV>KHBIN OJI0K, HAK/IOHHAS TIJIOCKOCTD;

XapaKTepyu30BaTh TIPUHLUMBI [IeHCTBUS HW3YyUeHHBIX TIPUOOPOB M TeXHUYEeCKUX
YCTPONCTB C OMOPOMl Ha WX OMUCAHUS (B TOM UHWC/e: TOALUIMITHHMKH, YCTPOHCTBO
BO/ZIOTNIPOBO/IA, TH/pPaB/IWYeCKU Mpecc, MaHOMeTp, BbICOTOMeEp, MOPILIHEBOM HAcoc,
apeoMeTp), WCIOJB3ysl 3HAHUS O CBOWMCTBaX (PM3MUECKUX SIBIEHUM W HeoOXOuMble
¢u3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOIUTH TpUMepbl (HaxoAuTh WHGOPMAIMI0O O TIpUMepax) ITPaKTUYeCcKoro
WCII0/Tb30BaHUS (DM3WUECKUX 3HAaHWK B TIOBCEJHEBHOW >XU3HU [ 0bOecrieueHust
Oe3ormacHOCTM TIpU OOpallieHMW C TIpubopaMyd U TEeXHHYeCKMMH YCTPOHCTBaMH,
COXpaHeHUsT 3[0pPOBbsI U COOMIOZIEHUS] HOPM SKOJIOTUYECKOTO TIIOBeJIeHHsI B
OKpYy>Karolller cpefie;

OCYIIeCTB/ISAITH OTOOP WMCTOUHWKOB HWHGoOpMaiyu B VHTepHeTe B COOTBETCTBUH C
3a/JaHHBIM TTOMCKOBBIM 3alIpOCOM, Ha OCHOBe MMEIOIIMXCS 3HaHUW 1 MyTéM CpaBHEHUsI



Pas/IMYHbIX UCTOUHMKOB BBIJ|eSTh MH(GOPMAaLMIO, KOTOpast SIBJSIETCS TIPOTUBOPEUYUBOM
WA MOYKeT ObITh HeZIOCTOBEPHOM;

WICTI0/Tb30BaTh TPU BBITIOJTHEHUU yueOHBIX 3a[jaHHUN HayYHO-TIOMY/ISIPHYIO JINTEPaTypy
GbU3MUeCKOro cojep)kaHusi, CIpaBOYHble MaTepuaibl, pecypchl ceTu WHTepHeT,
BaZieTb TPUEMaMU KOHCTIEKTHPOBAHHUSI TEKCTa, rpeobpa3oBaHusi WHGOpPMALUM W3
OJJHOU 3HAaKOBOW CUCTEMBI B [IPYTyIO0;

Co37iaBaTh COOCTBEHHbIE KpPAaTKHe TMHUChbMEHHbIe W YCTHBIE COOOIeHUsI Ha OCHOBe 2—3
WCTOYHMKOB MH(MOpMaIu (HU3UYeCKOTO COZiep>KaHus, B TOM UKCie TyOJUYHO ZiesiaTh
KpaTKue COOOIIeHHsI O pe3y/ibTaTaX MPOEKTOB WK yueOHBIX UCC/IeZIOBaHUH, TIPH 3TOM
rpaMOTHO HCMO/b30BaTh M3y4YeHHbIM TOHATUHHBINA amnmapar Kypca (U3MKY,
COTIPOBOXK/IaTh BHICTYIIEHHE TIpe3eHTaLuel;

TIPY BBITIONIHEHWH y4eOHBbIX TIPOEKTOB U MCC/Ie[0BaHUN pacrpe/esisiTh 00s3aHHOCTH B
rpyrire B COOTBETCTBUU C MOCTAB/IEHHBIMU 3a/lauaMHu, CJIeZIUTh 3a BbIIIOJIHEHUEM Tl/1aHa
JeNCTBUM, aJieKBaTHO OIleHWBAaTh COOCTBEHHBIH BKJ/IAJ, B JeSTEeTbHOCTh TPYIIIIbI,
BbICTpauBaTh KOMMYHHKATHBHOE B3aMOZeMCTBYE, yUMThIBasi MHEHHE OKDY>KaroLLMX.

K koHIly o0yueHusi B 8 Kjacce mpejMeTHble pe3y/ibTaThl Ha 0a30BOM ypPOBHE [IOJDKHBI
oTpakaTb C(hOPMHUPOBAHHOCTh ¥ obyuaromuxcsi ¢ 3[IPymeHumid:

VICTI0/Ib30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKY/, TEIJIOBOe ABW)KEHHe aTOMOB U
MOJIeKY/, arperaTHble COCTOSIHHSI BellleCTBa, KPUCTA/UIMUeCKWue U aMop(QHble Tea,
HaCbIIIeHHbIN Y HeHaChII|eHHbIN Map, Ba)KHOCTh BO3/yXa, TeMIlepaTypa, BHYTPeHHss
SHEeprus, TeIJIOBOM JIBUraTe/ib, 37ieMeHTapHbIN 3/IeKTPUUeCKUi 3apsijl, 371eKTpUuueckoe
rojie, TPOBOJHUKUA W [W3JIEKTPUKH, TOCTOSHHBIN 3/IEKTPUYECKUM TOK, MarHHUTHOe
ToJie;

pas3nnyath siBjieHUs (Ter/oBOe paclllMpeHHe W CKaTue, Tervionepefaya, TerJioBOe
paBHOBeCcHe, CMauvBaHWe, Kaluw/lsipHble SIBJIEHUs, WCIapeHre, KOHJeHcalys,
MJlaBjieHrde,  Kpucta/uid3auus — (oTBepZieBaHWe),  KulleHWe,  Teruionepejaya
(TerIoNpoOBOAHOCTb, KOHBEKLIWS, W3/yuyeHHe), 3/IeKTpU3alivsi Tesl, B3auMOJeicTBuUe
3apsiZioB, [EWCTBUS 3/IEKTPUUYECKOT0 TOKA, KOPOTKOe 3aMblKaHWe, B3auMO/eliCTBUe
MarHMTOB, JeiCTBME MarHUTHOTO 10/ Ha MPOBOJHUK C TOKOM, 3/IeKTPOMarHUTHast
WHAYKIUS) 10 ONMCAHUI0 MX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIbITOB,
JeMOHCTPUPYIOIIUX aHHOe (PU3UUYECKOe SIB/IEHUE;

pacrio3HaBaTh MposiB/ieHHe U3yUeHHbIX (PHM3UUYeCKUX sIBJIEHUI B OKpY’KalollleM Mupe, B
TOM uucie (usnueckue siBleHUSI B TIPUPOJe: TIOBEPXHOCTHOE HaTshKeHUe U
KanwisipHble sIB/IeHUsT B TIpUPOJe, KPUCTa/Ulbl B Tpupoje, usnyuyeHue CoOJHLIa,
3aMep3aHue BOJOEMOB, MOpCKHe Opu3bl, 0Opa3oBaHUWe pOCHI, TyMaHa, WHesi, CHera,
JMeKTpUYecKue siB/ieHusi B aTMmocdepe, 3/1eKTPUUYECTBO JKUBBIX OPraHH3MOB,
MarHuWTHOe 1oJsie 3eM/d, Jpeid MoJOCOB, pPo/ib MarHUTHOTO TOJISL /ISl ’KU3HU Ha
3emrie, TIOJ/IIPHOE CHUsIHUE, TIPHM 3TOM TepeBO/IUTh MPaKTUUeCKyH0 3a7iauy B yueOHYIO,
BbI/IJISITh CYIlleCTBeHHbIe CBOMCTBA (MpY3HAKK) (pr3nueCcKUX siBJIeHU;

OMKCHIBaTh M3yUYeHHbIE CBOMCTBA Te/l U (pU3MYeCcKue SIBJIeHUs], UCII0/Ib3Ysl (PU3nYecKue
Be/IMUMHbI (TeMIiepaTtypa, BHYTPEHHsIl SHeprusi, KOJMUeCTBO TeIUIOThI, Y/e/bHasi
TeTUVIOEMKOCTh ~ BellleCTBa, yAejbHas TeI/IOTa IUIaB/eHUsl, yJe/bHasi TersioTa
napooOpa3oBaHus, y/e/bHas TeIIoTa CropaHWs TOIIMBA, KO3(PQUIMEHT T0Je3HOTO
JIleMICTBUSI TeIJIOBOM MallMHbI, OTHOCHTE/IbHAs BJIA)KHOCTb BO3/yXa, 3JeKTpUUYeCKU
3apsi, CWla TOKa, J/JeKTpUueckoe HarpsbKeHHe, COTPOTUB/IEHHE TIPOBOJHKKA,
yZlellbHOe COTIPOTHB/IEHHEe BellleCTBa, paboTa M MOIIHOCTb 3/IeKTPUYECKOTO TOKa), TIpU



ONMMCAaHWY TIPABWILHO TPAKTOBAaTh (U3UUECKUM CMBIC/T HCTIOIb3YeMbIX BEJUYMH,
0003HauUeHUs W eJUHULILI (PU3NUECKUX BeJIMYMH, HaXOJUTh (DOPMYJIbI, CBSI3bIBAIOIIHE
JaHHYI0 (U3MUeCKyl0 BeJWYMHY C [APYTMMH BeMUMHAMH, CTPOUTH TrpaduKu
M3YYeHHBIX 3aBUCUMOCTeMN (pU3NUeCcKHX BeJTMUMH;

XapaKTepyu30BaTh CBOWCTBA Tes, (U3UUeCKWe SIBJIEHWUS W TPOLIECChI, HCIIO/Ib3Ys
OCHOBHbIE TI0JIOKEHUSI MOJIEKY/ISIDHO-KUHeTUUeCKON TeOpHUU CTPOeHUsT BellecTBa,
TIPUHIAN CYTIEPIIO3UI[UM To/iel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHeHHs
3apsifia, 3akoH Oma /sl yuacTKa Lernu, 3akoH [[xoyns—J/leHlla, 3aKOH COXpaHeHust
SHepruy, MpU 3TOM JaBaTh CJIOBECHYIO (OPMY/IIMPOBKY 3aKOHa M 3alMChIBAaTh €ro
MaTeMaTHUeCKoe BhIpaXkKeHHE;

00BSICHATL (hU3MYecKHre TIPOLeCCHl M CBOMCTBA Tes, B TOM YHMC/Ie U B KOHTEKCTe
CUTYyalui MPaKTUKOOPUEHTUPOBAHHOT'O xapakTepa: BBISIB/ISITh
TIPUYMHHOC/IE/ICTBEHHbIE CBSI3H, CTPOUTb OOBsICHEHWe W3 1—2 JIOrMYecKWX LIaroB C
oropoi Ha 1-2 W3yueHHBIX CBOMCTBa (PU3NUECKUX sIBIeHUH, (hH3UUeCKuX 3aKOHOB UIH
3aKOHOMEPHOCTeH;

peliaTh pacuéTHble 3aZlaud B 2—-3 [eHCTBUs, WCMO/b3ysd 3aKOHbI U (HOPMYJIBI,
cBsi3bIBarolMe (u3MUecKWe BeJMUYMHbI: Ha OCHOBe aHa/lW3a YC/IOBUSL 3a/lauu
3aruchbiBaTh KpaTKOe YCJ/IOBHe, BBISIBISATL HEJOCTAaTOK JAaHHBIX [Jis pelleHus 3ajjauu,
BbIOMpATh 3aKOHBI U (hOPMYJIbI, HEOOXOJUMBIE /IJisl e€ pellleHus], IPOBOAUTL PACUETHI U
CpaBHUBATH T0JIyUeHHOe 3HaueHre (hH3UUecKoi BeJIMUMHbI C U3BECTHBIMU TAaHHBIMU;
pacrio3HaBaTh MpOOEMbI, KOTOpPble MOXKHO PEIIUTh TPU TIOMOIU (HHU3UUeCKUX
METOZIOB,  WCIIOJIb3ys ~ OMWCaHWe  HWCC/Ie[loBaHUs,  BbIJeNATb  MpOBepsieMoe
TIpe/TioNioXKeHre, OLleHWBaTh TIPaBWIBHOCTh TIOPSiIKA TIPOBeZeHUs] HCC/ielOBaHus,
JleJ1aTh BBIBOJIBI;

TIPOBO/IUTD OTIBITHI 10 HAO/MIO/IeHNI0 (PU3NUeCKUX SIBJIeHUNM WM (HU3UUeCKHUX CBOWCTB
Ten (KaruuIsipHble SIBJIEHUWS, 3aBUCUMOCTb [IaBJIeHHsI BO3[yXa OT ero o0BéMma,
TemriepaTypbl, CKODOCTHU TPOL{eCca OCThIBAHUS U HarpeBaHUs MPU U3/1yuyeHU! OT LiBeTa
v3jyvaroiieii (Torsoujaroijell) TOBEePXHOCTH, CKOPOCTb HWCMapeHuss BOJbl OT
TemrepaTypbl J>KUJKOCTH U IUIOIAZAM €€ TIOBepXHOCTH, 3/eKTpu3alus Tea U
B3aUMO/IefiCTBUe 3/IeKTPUUeCKUX 3apsi/i0B, B3aUMOZeEMCTBHE TOCTOSIHHBIX MarHUTOB,
BU3ya/TU3al[isi MarHUTHBIX T10JIeH TTIOCTOSIHHBIX MarHUTOB, ZIeMCTBUSI MarHUTHOTO TI0JIST
Ha TPOBOJHMK C TOKOM, CBOWCTBA 3/eKTPOMarHuTta, CBOMCTBA 3/1eKTPOJBUraTesis
TIOCTOSTHHOTO TOKa): (OPMY/IMPOBATh TIpPOBepsieMble TIPe/TIONIOKEHNsI, COOMpaTh
yCTAHOBKY W3 TIPeJJIOKEHHOTO O000py/OBaHMs, OMNHCHIBATH XOZ OIbITa U
dbopMyIpoBaTh BLIBO/IBI;

BBITIOJIHSTE TIPSIMble M3MEpeHUs TeMITepaTypbl, OTHOCUTETBHON B/IAXKHOCTU BO3/yXa,
CUbl TOKA, HAIpPsDKEHUS] C WCIOb30BaHWEM aHa/OrOBBIX TPUOOPOB U JATUMKOB
(¢bU3MYeCcKUx BeIWYMH, CpaBHUBAaTh pe3y/bTaThbl M3MepeHWi C YyuéTOM 3a/laHHOMU
abCO/MIOTHOM TIOTPeIITHOCTY;

TIPOBOJUTb MCC/IefIOBaHUE 3aBUCUMOCTH OJHOW (PM3MUeCKOU BeUUMHBI OT APYrou C
VCTIO/Ib30BaHUEM TIPSIMBIX HM3MepeHHH (3aBUCMMOCTb COINPOTUB/IEHUS] TIPOBOJHUKA OT
ero JIJIMHBI, TJIOIIa/[U TIONIepeYHoro CceueHust U y/ie/bHOTO COTPOTUB/IEHUS BelljecTBa
TIPOBOJJHUKA, CUJIbI TOKA, WAYILETro Yepe3 MPOBOJHUK, OT HAMpPsDKeHUsST Ha TIPOBOZHKKE,
WCC/IefloBaHUe T10C/Iel0BaTe/IbHOTO M Tapasljie/IbHOTO COeJUHEeHHI TPOBO/IHUKOB):
TJIaHUPOBaTh MCC/iefloBaHUe, COOMPATh YCTAHOBKY M BBLITIOHATH WU3MepeHUs, Clieysi



Tpe/IJIOKEHHOMY T/1aHy, (UKCUPOBaThb Pe3y/IbTaThl MOyUeHHOW 3aBUCUMOCTH B BHU/IE
Tab/uI] ¥ TpPaUKOB, AesiaTh BLIBOABI 110 pe3y/ibTaTaM UCC/IeJ0BaHus;

® TIPOBO/UTH KOCBEHHble W3MepeHUsi (U3NUeCKUX BeMuuuH (y[e/bHas TeroéMKOCTb
BeIlleCTBa, COMPOTUBJIEHWE TTPOBO/IHUKA, pab0Ta ¥ MOIIHOCTh 3JIEKTPUUYECKOTr0 TOKA):
TUIaHUPOBaTb M3MepeHHs, COOMpaTh 3KCIIePUMEHTAlbHYI0 YCTaHOBKY, ClIeAys
TIpe/IJIOXKEHHON UHCTPYKLMU, U BBIYUC/IATH 3HAUEHNE BeJTMUNHBI;

e (coOmoaTh TIpaBWIAa TEXHUKW 0Oe30macHOCTH Tipu  pabore C  1abopaTOpHBIM
obopyioBaHuEM;

® XapaKTepr30BaTb TIPUHLUIBI [I€MCTBUSI H3YyYEHHBIX TIPUOOPOB M TEXHUUECKHUX
YCTPOWCTB C OMOpPOM Ha WX OMNMucaHus (B TOM uHWCJIe: CUCTeMa OTOIIeHHUs ZJOMOB,
TUIrPOMeTp, TMapoBasi TypOWHa, amMIiepMeTp, BOJBTMETD, CUYETUMK 3JIEKTPUUECKOU
JHEPruM, 3JIeKTPOOCBETUTE/bHbIe TIPUOOPBI, HarpeBaTe/bHbIE —3eKTPONPHUOOPHI
(pyMepkl), 3/eKTpUYeCKUe TIpeJJOXPaHUTeH, 37eKTPOMAarHuT, 3JIeKTPO/BUTaTeb
MOCTOSTHHOTO TOKA), WCIOJ/Ib3ysl 3HAaHUSI O CBOMCTBaxX (DM3UUECKUX SIBJEHUNW U
HeoOXoAMMbIe (pU3MUeCcKre 3aKOHOMEPHOCTH;

® pacrio3HaBaTh TIPOCTble TeXHUYECKHe YCTPOMCTBA U WM3MepHUTe/bHble TMPUOOPHI 10
CXeMaM M CXeMAaTHYHbIM PUCYHKaM (JKUJKOCTHBI TE€PMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, ABWUraTe/lb BHYTPEHHETO CropaHUs, 3JeKTPOCKOII, PeocTar), COCTaBJSTh
CXeMbI 3JIEKTPUYECKHX LIeTlel C ToC/Ie[0BaTe/IbHbIM U Tapajule/IbHbIM COeJUHEeHUeM
3/1eMEeHTOB, pa3/iuasi yCJI0BHbIe 0003HaUeHUsI 37IeMEeHTOB 3/IeKTPUUYECKUX Lierel;

e TIPUBO/UTL TIPUMEPhl (HaXOAWThb WHGOPMAIMI0 O TpUMepax) MPaKTUYeCKOTro
WCII0/Ib30BaHUS (DU3UUECKUX 3HAHWKA B TIOBCEJHEBHOW >XU3HU [ 00ecrieueHust
Oe3omacHOCTM TpU OOpallleHHd C TpUOOpaMd U TeXHWYeCKUMH YCTPONCTBAaMHU,
COXpaHEHWs 3/[I0POBbSi U COOJIOZIEHWsT HOPM JKOJIOTHYeCKOro TIOBe/IeHWs B
OKpY)Katolllel cpefie;

® OCYIIeCTB/ISATH TOWCK HHGOPMALUK (QU3NUECKOTO CofepkaHus B VIHTepHeTe, Ha
OCHOBE WMEIOIIUXCS 3HAaHWW W TIYTEM CpAaBHEHWsS [IOTIOJHUTE/NBHBIX HCTOUHMKOB
BbIZIE/IITH MH(OpPMALMIO, KOTOpasi SIB/ISIETCS MPOTUBOPEUMBOM WM MOXeT ObITh
HeJJOCTOBePHOM;

® UCTO/H30BaTh TPU BBITIOJHEHUH yueOHBIX 3aZlaHHN HayUHO-TIOMYJISIPHYIO JIATEPATYPY
(Gu3MUeCcKoro cofep)KaHusi, CIpPaBOYHbIE MaTepHasbl, pecypchl ceTu VIHTepHer,
B/a/leTh TPUEMaMU KOHCIIEKTUPOBAHUSI TeKCTa, MpeoOpa3oBaHUs WHGOpMalUd W3
OZIHOV 3HAaKOBOW CUCTEMBI B [IPYT'YIO;

e Co3/aBaTh COOCTBeHHBIE TMHMCbMEHHbIE W KpaTKHe YCTHbIe COO0OIeHusi, 00001as
nH(OpMaIMI0 M3 HEeCKOJBKHUX MCTOYHUKOB (PU3MYECKOTO COJiep>KaHWs, B TOM UKCIIe
nyO/JIMYHO  TIpeACTaBisTb  pe3yabTaTbl  MPOEKTHOM WM  UCC/e/j0BaTeTbCKON
JesITeJTbHOCTH, TIPH 3TOM TPAMOTHO WCTIO/b30BaTh W3yUeHHBIM MOHSATUMHBIA armapar
Kypca (DM3UKH, COTTPOBOXKIATE BBICTYIIJIEHNE TTPe3eHTalel;

e TIpU BBINOJHEHUM Y4yeOHBIX TPOEKTOB U MCC/e[0BaHUM (DHU3UYeCKUX TPOLIeCCOB
pacrpesieniaTh 0053aHHOCTH B TPYIIIIe B COOTBETCTBUH C TOCTAaB/IEHHBIMHU 3a/jauaMy,
CJIeUTh 3a BBINIOJHEHWEM TUlaHa [IeMCTBUM U KOPPEKTHpPOBaThb €ro, afekKBaTHO
OLIEHWBATb COOCTBEHHBIM BK/Q[, B  JeSTeJbHOCTh  TPYIIIbI,  BBICTPAUBATh
KOMMYHUKATHBHOE B3aUMO/IeHiCTBHE, TIPOSIBJISISI TOTOBHOCTH Pa3periaTh KOH(IMKTHL.

K xoH1y oOyueHuss B 9 Kjacce mpeiMeTHble pe3y/ibTaThl Ha 6a30BOM ypPOBHE [IOJKHBI

oTpakaTb C()OPMHUPOBAHHOCTh ¥ obyuaromuxcsi ¢ 3[IPymeHuid:



WCTIOMb30BaTh TOHATUS: CUCTeMa OTCYéTa, MarepuajbHas TOYKa, TPaeKTOpus,
OTHOCHTE/IbHOCTh MEXaHWUEeCKOT0 JBWKeHUs, nedopmanus (ynpyrasi, rjactTudeckas),
TpPeHHe, LIeHTPOCTPEMHUTE/IbHOe YCKOpeHHe, HeBeCOMOCTb U Teperpy3ku, LeHTp
TSDKeCTH, abCO/IIOTHO TBEPAOe Teso, L[eHTP TSPKeCTH TBEDZAOTO Tejia, PaBHOBECHUE,
MeXaHWUeCcKue KojebaHWs W BOJIHBL, 3BYK, HWHOPa3ByK W  YyJIbTPa3ByK,
3/IeKTPOMarHUTHbIE BOJIHBI, IIKaja 3/eKTPOMarHUTHBIX BOJIH, CBET, O/IM30PYKOCTh U
JaIbHO30PKOCTh, CIEKTPhl HCIyCKaHWs U TIOr/omieHusi, anbda, OGeta- ¥ ramma-
W3JTyueHUsi, U30TOMbI, sifiepHasi SHepreTHKa;

pa3/ivyath siBjieHus: (paBHOMEpPHOe U HepaBHOMEpPHOe TIPSIMOJIMHeMHOe [IBIDKeHWUe,
PaBHOYCKOpPEHHOe MpSIMOJIMHeliHOe ABWKeHue, CBOOOJHOe MajieHue Tejl, PABHOMEpPHOe
JBIDKEHHWEe TI0 OKDY)KHOCTH, B3aUMO/IeHiCTBUe TeJ, pPeaKTHBHOe JIBIKeHUe,
KosiebaTeslbHOE [BIDKEHHE (3aTyxXarwlue W BBIHYXKAeHHbIe KojebaHus), pe30HaHC,
BOJIHOBOE JIBIKEHHWe, OTpakeHHWe 3ByKa, [PsIMOJIMHeNHOe pacrpoCcTpaHeHue,
OTpakeHUe U TIpe/IoMJIeHHe CBeTa, TI0JTHOe BHYTPeHHee OTPaKeHHe CBeTa, pa3jioyKeHHe
Oesoro cBeta B CIEKTP U CJIOKEHHWE CITIEKTPA/bHBIX I[BETOB, AUCIIEPCHs CBeTa,
ecTeCTBeHHasi paJJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEMUaTOro CIeKTpa WU3/TyueHus )
M0 OMMCAHUIO0 WX XapaKTePHBIX CBOWCTB W Ha OCHOBE OTBITOB, JA€MOHCTPUPYIOLIUX
JlaHHOe (u3ruecKoe sIBJIeHUE;

pacrio3HaBaTh TMPOsIBIIeHUe W3yUeHHbIX (PU3NUeCKUX siBJIeHUN B OKpYyKatollleM Mupe (B
TOM 4Yucsie pu3nueckue siBlieHUs B TIPUPO/ie: TIPUIKMBLI U OTJIMBLI, IBU)KEHHE T/IaHeT
CoJTHeUHOM CHUCTeMbI, peakKTUBHOe BM)KEeHHE >KUBbIX OPraHU3MOB, BOCTIPUSITHE 3BYKOB
JKUBOTHBIMH, 3eMJIeTpsiICeHUe, CeHCMHUecKre BOJIHBI, I[yHaMH, 3XO0, I[BeTa TeJl,
ONTHYeCKHWe  SIBIeHUsT B  TIpUpojile, OWoOOrMyeckoe  JeHCTBUE  BUAUMOTO,
yIbTPa(UO/IeTOBOTO U PEHTIeHOBCKOIO M3/yueHWM, eCTeCTBeHHbIN paJi0aKTUBHbIN
¢doH, KOCMHUECKHe JIyud, pPaJUOAaKTHBHOE W3/yueHHe TPUPOJHBIX MHUHepasoB,
JefcTBUe paIM0aKTUBHBIX U3TyUeHU Ha OpraHW3M 4YesioBeKa), TIPU 3TOM TepeBOIUTh
MPAKTUUECKYIO 3aZiauy B y4eOHYO, BBIAE/IATH CYI[eCTBEeHHbIe CBOMCTBA (ITPU3HAKH)
(bU3MUeCKUX SIB/IEHU;

OTMChIBAaTh W3yueHHbIE CBOMCTBA Te U (pr3nUecKue sIBJIEHUS, UCTIONb3Ys (PU3nuecKue
Be/IMUMHBI (Cpe/iHsIE ¥ MTHOBEHHasi CKOPOCTb Tejia TIPU HepaBHOMEPHOM /IBM>KEHUH,
yCKOpeHHe, TepeMellieHre, MyThb, YIoBas CKOPOCTb, CH/a TPeHUsl, CHJia YIPYroCTH,
CWla TsDKeCTH, YCKOpPeHHe CBOOOZHOTO IMajieHus], BeC Tejla, UMIY/IbC Tesa, UMITYJIbC
CUJIBbI, MeXaHWuecKasi paboTa ¥ MOILHOCTb, MOTeHIUAaIbHasi SHepPrus Tesa, TOAHSATOTO
Ha/l TIOBEPXHOCTHIO 3eMJIH, MOTeHL[Ma/IbHasi IHePrysi CXKATOM MPY)KUHBI, KWHeTUYecKast
SHeprus, TIOJIHAasi MeXaHWYecKas HSHeprus, TepuoJ; W uacToTa KosjebaHWH, ivHa
BOJIHBI, TPOMKOCTh 3ByKa M BbICOTAa TOHa, CKOPOCTb CBeTa, M0Ka3aTe/b IMpesioM/IeHuUs
cpefibl), TIPU OIKCAaHUU TMPABWILHO TPAKTOBaTh (PU3MUECKUN CMBICT HCIO/b3YeMbIX
Be/IMUWH, 0003HaueHUsT W eAUHUIIBl (PU3UUECKUX BeJUYMH, HaXOAWUTh (HOPMYJIb,
CBsI3bIBAIOLE JAaHHYI0 (U3NUYECKYH) BeJUUYMHY C APDYTUMU BeTWUYMHAMH, CTPOUTH
rpaduKu U3yueHHBIX 3aBUCUMOCTel (hU3MUecKrUx BeTMUUH;

XapaKTepr30BaTh CBOMCTBA Tesl, pU3MUeCKre sIBJIeHUSI U MPOLeCChl, UCIOJIb3ysl 3aKOH
COXpaHeHUsl SHEPruM, 3aKOH BCEMHUDHOTO TSATOTEHUs], MPUHLIAI CYTIePIIO3UI[UA CHJI,
TIPUHLIUIT OTHOCUTe/IbHOCTHU ["anunesi, 3akoHbl HbI0TOHA, 3aKOH COXpaHeHUsI UMITYJIbCa,
3aKOHBbl OTPa)KeHWsI W TIPe/IOMJIEHHSI CBeTa, 3aKOHbl COXpaHeHWs 3apsiioBOr0 U
MacCOBOTO UHWCe/ll TIpU SZIePHBIX peakI|sX, Tpd 3TOM JlaBaThb CJIOBECHYIO
¢$opMynMpOBKY 3aKOHA Y 3alMChIBaTh €r0 MaTeMaTUueCKoe BbIpayKeHHe;



00BSICHATh (hH3MYeCcKHe TPOLeCChl M CBOWMCTBA TeJ, B TOM UKMC/Ie W B KOHTEKCTe
CUTyalluidi  TIPAaKTMKOOPHUEHTUPOBAHHOTO  XapakTepa:  BBISIB/IATh  NPUUHUHHO-
CJ/Ie/ICTBEHHbBIE CBSI3U, CTPOUTH O0BsICHEHHE M3 2—3 JIOTMUEeCKUX 111aroB C OTOpPOM Ha 2—
3 Uu3yueHHBIX CBOWCTBAa (U3MUECKUX sIBJIEHWM, (GU3NYECKUX 3aKOHOB  WJIH
3aKOHOMEPHOCTel;

pelllaTh pacuéTHbIe 3aJauM (Orvparolyecs Ha CUCTeMY U3 2—3 ypaBHEHUM ), UCTIO/Ib3YsI
3aKOHbl M (OpMyJsibl, CBsi3bIBarolue (pr3Mueckue BeIMUMHBI: Ha OCHOBe aHalu3a
yCJIOBUSI 3a/lauM  3aluChiBaTh KpaTKOe YC/OBHE, BBISBASATh HeJOCTaroIe WId
M30BITOUHBIE /JaHHBIE, BHIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAMMBIe [/ pelleHuUs,
MPOBOJUTb pPacyéTbl M OLIEHWBaThb PEaJMCTUYHOCTb TIOYyYeHHOrO 3HaueHUst
(h131YeCcKoi Be/TMUMHbI;

pacro3HaBaThb MpOO/eMbl, KOTOpble MOKHO PpeIIWTh TPH TOMOIIY (HU3UUeCKUX
METOZIOB,  WCIIOJIb3ysl ~ OMWCaHWe  WCC/Ie[ioBaHUs,  BbIJeNSATb  TIPOBepsieMoe
TIpe/ITIONIOXKEeHNe, OI[eHWBaTh TIPAaBW/ILHOCTh TIOPSIKA TIPOBEZIEHUs] UCCJIeIOBaHUS,
Jles1aTh BBIBO/[bl, UHTEPIIPETUPOBATh Pe3y/bTaTbl HAOJII0JeHUI U OITbITOB;

TIPOBOJUTH OTBITHI TI0 HAO/IOZeHNI0 (PU3NUeCKUX SIBJIeHUNA W (PU3MUecKUX CBOWCTB
Tes1 (U3ydyeHHe BTOPOTO 3akoHa HbIOTOHa, 3aKOHAa COXpaHeHMs SHepruu, 3aBUCUMOCTb
repro/ia KosiebaHui MpyKMHHOTO MasiTHUKA OT MacChl IPy3a U KECTKOCTH MPYKUHbI U
HEe3aBUCUMOCTh OT aMIUIUTY/bl Ma/lbIX KojieOaHWi, MPSIMOIMHEHHOe PacripoOCTpaHeHHe
CBeTa, pa3/iokeHue Oeioro CBeTa B CIIEKTP, W3yuyeHHWe CBOWCTB H300pakeHUsS B
TUIOCKOM 3epKajie ¥ CBOWCTB HW300pakeHWs TipegMeTa B coOuparolieil JmH3e,
Hab/roZleHre CIVIOMIHBIX M JIMHeMYaTbIX CIEeKTPOB U3/IyueHus): CaMOCTOSITeTbHO
cobrpaTh YCTaHOBKY M3 U30BITOUHOTO Habopa 000pyZi0BaHMsI, OMIMCHIBAThH X0/, OIbITA 1
ero pe3y/abTaThl, (JOPMYIUPOBAThH BHIBO/IbI;

MIPOBOJUTb TIPU HEOOXOAMMOCTH CEpUI0 TIPSMBIX H3MepeHUM, orpejensis cpefHee
3HaueHWe W3MepsieMOol BeJIMUMHBI ((POKYCHOe pacCTOsTHHe COOHMparoIiei JIMH3bI),
000CHOBBIBaTh BBIOOD Crioco0a n3MepeHus (M3MepUTeTbHOTo TIprbopa);

TIPOBOJUTh HWCC/IeZIOBaHUE 3aBUCHMOCTeN (DM3MUECKUX BEJIMUMH C HCTO0Jb30BaHUEM
NpsSIMbIX U3MepeHU (3aBUCHMMOCTb IyTM OT BpeMeHU TIpU PaBHOYCKOPEHHOM
JBIWDKeHWM 0e3 HayalbHOM CKOPOCTH, Tiepuojia KojebaHWM MaTeMaTHuecKoro
MasiTHUKA OT [JJIMHbI HUTH, 3aBUCHUMOCTU yIJla OTPaKeHHUsI CBeTa OT yrja MNajleHus U
yIJia TipejioMJieHUst OT yIJia TafleHus1): TJIaHupoBaTh UCC/e/J0BaHie, CaMOCTOSITe/TbHO
cobupaTh YCTaHOBKY, (PUKCUpDOBaThb pe3yabTaThl IIOJIyUeHHOW 3aBUCUMOCTH
¢u3rUecKrx BeMWYMH B BHJe TAO/IWI] U TPaQUKOB, AeaTh BHIBOJBI 0 pe3y/ibTaTaM
WCCJIeIOBaHUS;

MIPOBOJUTh KOCBEHHbIE W3MepeHUs (HU3NUeCKUX BeJUUMH (CpefiHsii CKOpPOCTb U
yCKOpeHHe Tejia TpU PaBHOYCKOPEHHOM [IBH)KeHHH, YCKOpeHHe CBOOOJHOrO MajieHusl,
YKECTKOCTh TIPY>KUHBI, KO3(DPUILMEHT TpeHUsI CKOJILKeHUsl, MexaHuueckasi pabora u
MOIIIHOCTb, YaCTOTa U T[epuoj, KojebaHWi MaTeMaTH4ecKoro | TPYKUHHOTO
MasiTHUKOB, OITHYeCKass CWia coOuparoiied JIMH3bI, paZMOaKTUBHBIA  (DOH):
TUIaHUPOBaTh M3MepeHusi, cOOMpaTh IKCIIePUMEHTATbHYI YCTAHOBKY W BBIIOJHATH
M3MepeHusi, clefysl MpesioyKeHHONM WHCTPYKLWY, BBIYUC/STb 3HaUeHHe BeJTMUMHBbI U
aHa/IM3MpOBaTh IOJIyUeHHbIE pe3y/JbTaThl C YUETOM 3aJaHHOM TOTPEIIHOCTH
V3MepeHul;

cobnofaTh TpaBW/Ia TeXHWKH 0Oe3ormacHOCTHM Tmpu  paboTe ¢ j1abOpaTOpHBIM
obopyzioBaHUEM;



pa3nuyaTh OCHOBHBbIE TPHU3HAKW H3YyUeHHBIX (U3NUYEeCKUX Mojesiel: MaTepuasibHasi
TOUKa, abCOMIOTHO TBEPOE Te/o, TOUeUHbIM WCTOUHUK CBeTa, JIyd, TOHKas JIMH3a,
TJlaHeTapHasi MO/le/lb aTOMa, HYKJIOHHasi Mo/e/Tb aTOMHOT'O $i7Ipa;

XapaKTepyu30BaTh TIPUHIUMBI €HCTBUS HW3YUEHHBIX TIPUOOPOB W TEeXHUUYECKUX
YCTPOMCTB C OTOPOM Ha UX OMHUCaHUS (B TOM UHC/Ie: CITUZOMETp, AaTUYMKHU TT0JI0XKEHHS,
PaCCTOSIHUSL U YCKOPEeHMsI, PaKeTa, 9X0JI0T, OUKH, MIePUCKOTI, poToarmapaT, ONTHYeCKue
CBETOBO/Ibl, CIIeKTPOCKOI, J03UMeTp, KaMmepa BuibcoHa), HMCMO/Mb3ys 3HaHUS O
CBOMCTBaX (M3UUECKUX SIBIEHUN U He0OX0AuMble pr3nuecKre 3aKOHOMEPHOCTH;
WCTI0/Ib30BaTh CXeMbl U CXeMaTUUHble PUCYHKU U3yUeHHbIX TEXHUUYECKUX YCTPOMICTB,
M3MepUTe/IbHBIX NMPUOOPOB M TEeXHOJIOTMUYeCKUX TPOLIeCCOB TPU pelleHUHd ydeOHO-
MPAaKTUYeCKUX 3ajjau, ONTUYEeCKUe CXeMbl /i1 TIOCTPOeHHsT M300paXkeHui B MJIOCKOM
3epkasie U cobuparorieii MH3e;

NPUBOJIUTE TIpUMepPbl  (HaXOoAWTh WHGOpPMAIMI0 O TIpUMepax) MPaKTUYeCcKOro
WCTI0/Ib30BaHusl (M3UUeCKUX 3HAHWM B TIOBCEAHEBHOW >XM3HU [Jis1 00ecredyeHus
Oe3ormacHOCTM TIpU OOpallieHMH C TIpubopaMyd U TEeXHHYeCKMMH YCTPOHCTBaMH,
COXpaHeHUsT 3/0pPOBbSI U COOMIO/IEHWS] HOPM  JKOJIOTHUECKOrO TIOBe/IEHUS B
OKpYy’Katolllel cpefie;

OCYIIeCTB/ISITH TIOMCK WH(MOpMaluv  (GU3NYEeCKOTO cojiepKaHus B VIHTepHere,
CaMOCTOSITe/IbHO (POPMY/IUPYsT TIOMCKOBBIM 3ampoC, HaxOAUTb IyTU OIpeJesieHust
JIOCTOBEPHOCTH TIOJlyueHHOW WHGOpPMAaIlMM Ha OCHOBe WMEIOIUXCS 3HaHUU U
JIOTIO/THUTE/TbHBIX UCTOUHUKOB;

WCTIO/Tb30BaTh MPH BHITIOJTHEHWM YUeOHBIX 3a/laHUi HayYHO-TIOMYJ/ISIPHYIO JIUTepaTypy
($U3MUeCKOro Coflep)KaHusi, CIIpaBOYHble MaTepuasbl, pecypchl ceTd VIHTepHer,
B/a/leTb TIPUEMAMM KOHCIIEKTHPOBAHUs TeKCTa, Tpeobpa3oBaHusi WHGOpPMAI[UH U3
O/IHOU 3HAKOBOW CUCTEMBI B IPYT'Y1O0;

co3JiaBaTh COOCTBEHHBIE MMChMEHHbIE U YCTHBIE COOOIeHHs Ha OCHOBe WH(OpMaIuu
W3 HECKOJIbKUX WCTOYHWKOB (DU3MUECKOr0 COZep)KaHUs, MyOIMYHO TIpe/ICTaB/sATh
pe3y/ibTaThl NTPOEKTHOW WM UCC/e/l0BaTebCKON JesiTe/TbHOCTH, TIPU 3TOM IPaMOTHO
WCTIO/Mb30BaTh W3y4YeHHBIM TOHATUIHBIN armapaTr W3yyaemoro pasjena (u3uKd u
COTIPOBOXKZATh BBLICTYIUIEHHWE TIpe3eHTalyell € y4éToM OCOOeHHOCTel ayAuTOpHH
CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHUE

7 KJIACC
Ko/muecTBo yacos JJIEKTPOHHbIEe
Ne HaumeHoBaHMe pa3jie/ioB U TeM (yudpoBbie)
KonTponbHeie | IIpakTHueckue
n/n NMporpaMmbI Bcero oOpa3oBarte/bHbIE
padoThI padoThI
pecypchbl
Paszpenn 1. ®usuka U eé po/ib B I03HAHUH OKPYJKAKOLero Mupa
bubmoteka LIOK
1.1 ) - 2
H3HKA - HAYKA O TIPHPOZE https://m.edsoo.ru/7f416194
bubnmoreka IIOK
1.2 D 2 1
HBHHECKUE BEIMHMHBL https://m.edsoo.ru/7f416194
bubmoteka LIOK
1.3 E 7 2 1
CTeCTBeHHOHAayUHbIN MEeTO/] TO3HAHUS hitps://m.edso00.ru/7f416194
Nroro no pa3geny 6
Pazpgen 2. IlepBoHauajibHbIe CBe/IeHUs1 0 CTPOeHUM BellecTBa
bubmoTeka [IOK
2.1 C 1
TPOCHHUE BELIECTBa https://m.edsoo.ru/7f416194
99 [Br>keHHe U B3aMOZ,eMCTBHE YaCTHL] ) 1 bubmmoreka IIOK
' BellleCTBa https://m.edsoo.ru/7f416194
bubmoteka LIOK
2.3 Ar 2
PETATHRIE COCTOANMA Befiectaa https://m.edsoo.ru/7f416194
Ntoro no paspeny 5
Paspen 3. /IB>keHHe U B3aMMOJieCTBHE TeJl
bub OK
3.1 MexaHu4eckoe JBH>KeHUe 3 nomorexa L

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




bubmioTeka LIOK
3.2 " 4 1
HEPLTA, Macca, IIoTHOCTD https://m.edsoo.ru/7f416194
bubmmoreka IIOK
3.3 Cuna. B 14 2
A, BHARL CH https://m.edsoo.rw/7f416194
Nroro no pazgeny 21
Paspen 4. [laBieHne TBEPABIX TeJl, JKUAKOCTEH U ra3oB
41 Hasnenue. [lepefaua gaBneHus: TBEPALIMA 3 bubmoteka LIOK
) TeJlaMM, >KUIKOCTSIMHU U Ta3aMU https://m.edsoo.ru/7f416194
bubnmoreka IIOK
4.2 5
flaperiiie xifKoCTA https://m.edsoo.ru/7416194
bubmoreka LIOK
4.3 A 6
TMOC(epHOoe /1aB/ieHue https://m.edsoo.ru/7f416194
44 [elicTBUe KUKOCTH Y Ta3a Ha MOTPY>KEHHOe 7 3 bubmmoreka IIOK
) B HUX TeJI0 https://m.edsoo.ru/7f416194
Wtoro no pazgeny 21
Pa3pen 5. Pafora U MOIIHOCTH. JHEPrus
Bbubmoreka LIOK
5.1 Pab 3 1
aDOTA H MOTRHOCTE https://m.eds00.ru/7£416194
bubmmoreka IIOK
5.2 IT 5 1
POCTBIE MEXAHM3MBT https://m.edsoo.ru/7f416194
bubmoreka LIOK
5.3 M 4 1
EXAHMHCCKAT SHEPTIA https://m.edsoo.ru/7f416194
Nroro no pa3peny 12
PesepBHOe Bpemst 3
OBJEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12




8 KVIACC

KonunyecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHMe pa3fe/ioB U TeM (mudpoBbie)
Ne n/n KonrposbHbie | IIpakTHueckue
MporpaMMsbI Bcero oOpa3oBarte/IbHbIE
paboThI paboThI
pecypchbl
Pa3zpen 1. TenoBble sAB/IeHUS
bubmmoreka IIOK
1.1 C 7 7
TPOGHHE | CBOMCTBA BEHIECTRA https://m.edsoo.ru/7f4181ce
bubmioreka LIOK
1.2 T 21 1 5
CTIOBBIE IPOHECCH! https://m.edsoo.ru/7f4181ce
Wtoro no pa3peny 28
Pa3pen 2. JneKTpruyecKue 1 MarHMTHbIE SIBJIEHUS
21 DJIeKTpUYeCcKUe 3apsiJbl. 3apsyKeHHble Tesa 7 1 bubmioreka LJOK
' Y VX B3aUMO/IeHiCTBUE https://m.edsoo.ru/7f4181ce
bubmioreka LIOK
2.2 I1 5 i 20 2 7
OCTOAHHBIM SEKTPHAUCCKII TOK https://m.edsoo.ru/7f4181ce
bubmoreka IIOK
2.3 M 6 1 1.5
ATHHTHBIE ABJICHHA https://m.edsoo.ru/7f4181ce
bubmoreka LIOK
24 iG] 4
JICKTPOMATHITHAT MHAYKIMA https://m.edsoo.ru/7f4181ce
Nroro no pa3geny 37
Pe3epBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 14.5




9 K/IACC

KonunyecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHMe pa3fe/ioB U TeM (mudpoBbie)
Ne n/n KonrposbHbie | IIpakTHueckue
NporpamMMsbI Bcero oOpa3oBarte/IbHbIE
paboThI paboThI
pecypchl
Pa3zpen 1. MexaHnnueckue siBJIeHUS
11 MexaHUUECKOe JB)KEHUE U CTIOCOOBI ero 10 1 bubmmoreka IIOK
) OITMCAHUS https://m.edsoo.ru/7f41a4a6
bubmioreka LIOK
1.2 BsaumopgericTBue Te 20 1 3
MMOACHCTBHE TEI https://m.edsoo.ru/7f41a4a6
Bbubmioreka LIOK
1.3 3 10 3
AKOHDT COXPAHEHHA https://m.edsoo.ru/7f41a4a6
Nroro no pa3geny 40
Pazpen 2. MexaHHuecKHe Ko1e0aHHUsI ¥ BOTHBI
bubmioreka LIOK
2.1 Me eckue Kosieh 7 3
XARMACCKHE KOMEDARHA https://m.edsoo.ru/7f41a4a6
bubmoreka IIOK
2.2 M .3 8 1 3
CXAHMACCKAE BOTIHEL. SBYK https://m.edsoo.ru/7f41a4a6
Uroro nio pasgeny 15
Paspenn 3. 31eKTpoMarHuTHOE 110/1€ U 3/1IeKTPOMAarHUTHbIE BO/THbBI
31 DJIEKTPOMarHUTHOE TI0JIe U 6 9 bubmoreka LIOK
' 3/71eKTPOMAarHUTHbIE BOJIHbI https://m.edsoo.ru/7f41a4a6
Nroro no pa3peny 6
Paspen 4. CBeToBbIe SAB/ICHUS
4.1 3aKOHbI PacrpoCTPaHeHUs CBeTa 6 2 bubmioreka LJOK




https://m.edsoo.ru/7f41a4a6

bubmioreka LJOK
4.2 JI 6 6 3
VRSB I OUTHHACCEAE TPHBOPH https://m.edsoo.ru/7f41a4a6
bubmoreka LIOK
4. P 2
3 asno)keHre 0esoro CBeTa B CIIEKTP 3 hitps://m.edsoo.ruw/7f41a4a6
Wroro no pa3peny 15
Pa3pgen 5. KBaHTOBBIE IB/IeHUS
bubmioreka LIOK
5.1 4t 4 1
CIyCKaHHWe U TIOTJIOIeHHe CBeTa aTOMOM https://m.edsoo.rw/7f41ada6
bubmoreka IIOK
2 1
> (CTpoeHHe aTOMHOrO AApa 6 https://m.edsoo.ru/7f41a4a6
bubmioreka LIOK
5.3 q 7 1
ACPHBIE peakiin https://m.edsoo.ru/7f41a4a6
Nroro no pa3speny 17
Pa3pen 6. IloBTOpUTE 1HHO-0000IA0I{HIT MO/Y/Ib
6.1 [MToBTOpeHue 1 06001IeHNE CO/lePKAHUS 9 5 Bubmioteka LIOK
' Kypca (pu3MKH 3a 7-9 Knacc https://m.edsoo.ru/7f41a4a6
Wtoro no pazgemny 9
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27







IIOYPOYHOE IVIAHUPOBAHUE
7 KJIACC

Ne

. Tema ypoka

KoinuecTBo uacoB

KoHTpo/ibHBIE

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4YeHM s

OnekTpoHHbIe IU(pOBHIe
oOpa3oBare/IbHbIE

pecypchbl

Pu3rKa — HayKa O [pUpoze.
Asnenus npupojel. Pusnueckue
SIBJIEHUS

MexaHI/I‘-IECKI/Ie, TeIlJIOBhIEe,
JJIEKTPpHUYECKHWE, MAHUTHEIE,
CBETOBBIE, 3BYKOBLIE SABJIEHUS

du3nuecKre BeJTMUMHBI U UX
v3MepeHue

Ypok-uccienosanue "M3mepeHuve
TeMIlepaTyphbl [IPY ITOMOLLIA
JKAJKOCTHOTO TEPMOMETpa U
JlaTyrKa TeMrepaTypsl”

Kak ¢u3srka v ipyrue ecreCTBeHHbIE
HayKu U3yuaroT TIPUPOY.
EcTecTBeHHOHayUHbBIN METO/
no3HaHusi. Onucanve Gy3NUeCKUx
SIBJIeHUM C TIOMOIIbI0 MOZiesieit

bubmoreka LIOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "[IpoBepka
TUIIOTe3bl: Ja/IbHOCTb 110J16Ta
LIapUKa, MyL[eHHOT 0
TOPU30HTA/ILHO, TeM 0OJblile, YeM
Gorbllie BbICOTA MycKa"




Crtpoenue BewjectBa. OMbIThI,

IIJIOTHOCTH

7 JlOKasbIBaroI[1ie JUCKpeTHoe Bubmorexa LOK
https://m.edsoo.ru/ff09fe0a
CTpOeHUe BellleCTBa
8 [IBI>KeHMe YacTUL] BelljeCTBa Bubmorexa LOK
https://m.edsoo.ru/ff0a013e
Ypok-uccienoBanve «OTbIThI MO
9 HabJTI0/IeHUI0 TETI/IOBOTO
pacilpeHUst ra30B»
10 ArperaTHble COCTOSTHUS Bell[eCTBa
B3aumocBs3b MeX/y CBONCTBaMU
BeIl[eCTB B Pa3HbIX arperaTHbIX
1 COCTOSIHUSIX U UX Bubmioreka LIOK
aTOMHOMOJIEKY/ISIDHBIM CTPOEHHUEM. https://m.edsoo.ru/ff0a0378
Oco06eHHOCTH arperaTHbIX
COCTOSIHWM BO/IbI
MexaHuueckoe BUKeHHe.
12 PaBHOMepHOe H/:}LlepaBHOMepHoe Bubmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JBIDKeHUe
bubmioreka LIOK
13 (CKOPOCTB. EAMHHLIE! CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nyty 1 BpeMeHHU [IBMKeHUs Bubamorexa LIOK
https://m.edsoo.ru/ff0a0ae4
WHepuysi. 3aKOH MHEPLIUH.
15 BBaESO,qeﬁCTBHe TEJIPIIjaK Ipu4YvHa Bubamorexa LIOK
https://m.edsoo.ru/ff0a0c10
M3MeHeHUs CKOPOCTH JIBU)KEHUS Tesl
[TnoTHOCTH BeliecTBa. Pacuer Bu6morexa LIOK
16 Macchl ¥ 06bema Tesia 1o ero

https://m.edsoo.ru/ff0a0fee




JlaboparopHast paboTa

17 «OmnpepeneHye MJIOTHOCTH TBEPOTO
Tena»
18 Peruienue 3azau ro teme bubmmoreka LIOK
"TTnoTHOCTB BelljecTBa" https://m.edsoo.ru/ff0a123c
Cua KakK XapaKTepuCTHhKa
19 B3auMogercTBus Ten. Cua
yIpyrocty. 3akoH I'yka
JlabopaTopHast pabora «/3yueHue
20 3aBUCUMOCTH PacTsDKeHUs
(Zecdopmaryin) Ipy>KKUHBI OT
TIPUJIO’KEHHOU CUJIBI»
21 fAenenue tarorenus. Cua TSHKeCTH
22| maceot esa, Bec rom. ecteme Brorera LIOK
https://m.edsoo.ru/ff0al1778
3ajiau 1o teme "Cwuna Tsokectu"
Cuna Ts)KeCTH Ha VX TJlaHeTax.
23 dusnyeckue Xapalffg;I/ICTI/IKI/I Bubmorexa LIOK
https://m.edsoo.ru/ff0a1502
TIaHeT
bubmmoreka IIOK
24 Vsmeperine cu. [lusamomeTp https://m.edsoo.ru/ff0al8cc
bubmoreka LIOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0a1778
CnoykeHue IBYX CHUJI, HallpaB/IeHHBIX
26 T10 OZJHOU n’g;{i]/[);f/’l. ’ Bubamorexa LIOK
. https://m.edsoo.ru/ff0ala70
PaBHOzeViCTBYIOIIIAs CUTT
57 Pemenue 3azau no teme

"PaBHOgelicTBYOLLIast CUT"




TpeHUe CKOIbKeHUsI U TPeHHe

28 1okos. TpeHue B ripupoze u Bubmorexa LIOK
https://m.edsoo.ru/ff0al1b9c
TeXHUKe
JlaboparopHasi pabota «/3yuyeHue
3aBUCUMOCTH CUJIbI TPEHUSI
29 CKO/Tb)KeHUSI OT CI/IJ'Ipr JlaB/IeHUs U Bubmorexa [OK
https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOL[UXCS
TIOBEPXHOCTEeN»
30 PemeHHeu 3a/la4 Ha (U)npe,qeneHHe
PaBHO/IeHCTBYIOILIeH CUJTbI
PerieHue 3a/1au 1o Temam: «Bec
31 Tena», «I'paduueckoe n3o0pakeHre Bubmioteka LIOK
cun», «CHbD», https://m.edsoo.ru/ff0alde0
«PaBHOgelCcTBYyOL[as1 CUT»
KonTponbHast paboTa 1o Temam:
«MexaHUuecKoe IBUKeHHe»,
32 «Macca, TIJIOTHOCTB», «Bec Tena»,
«['padmueckoe n3o0bpa’keHHe CHUIT»,
«Cunbi»
33 Haenenuve. CriocoObl yMeHBIIEHUS U Bubmoteka LIOK
yBeJIMUeHUs /laBieHust https://m.edsoo.ru/ff0a20a6
aBjieHHe ra3a. 3aBUCUMOCTb
34 ?aBneHHﬂ rasa oT 06béma Bubamorexa LIOK
’ https://m.edsoo.ru/ff0a2376
TeMIlepaTypbl
[lepenaua faBieHust TBEpAbIMU
35 Tenznil )K;I[KOCTHMI/I 5 5§3aMI/I. Bubmorexa LIOK
’ https://m.edsoo.ru/ff0a25b0
3akoH Ilackans
36 [aBiieHuve B )XUKOCTH U rase, bubmioreka 1IOK




BbI3BAHHOE ,E[EFICTBPIEM CHUJIbI
TAXeCTHU

https://m.edsoo.ru/ff0a2718

37 Perienue 3azmau ro teme «/laByieHue bubmmoreka IIOK
B JKUJKOCTH U rase. 3akoH [lackans» https://m.edsoo.ru/ff0a2826
bubmoreka LIOK
38 Coobuparompmecs cocyae! https://m.edsoo.ru/ff0a2970
39 I'iapaBivueckuii mpecc Bubmiorexa LOK
https://m.edsoo.ru/ff0a3136
40 ManHomeTpsl. [TopiiiHeBoM
JKUJKOCTHBIN HacoC
Atmocdepa 3emsu. [IpUunHEI
s obonoucn Jewm. Samcmvocrs BiGonexa LIOK
https://m.edsoo.ru/ff0a2b5a
aTMOoC(epHOro JJaB/eHusi OT BbICOThI
HaJl ypOBHEM MOpsi
4 Bec Bo3zyxa. ATmocdepHoe Bubmoteka LIOK
JlaB/IeHHe https://m.edsoo.ru/ff0a2b5a
43 N3mepeHue atMocgepHOro bubmoreka LIOK
nasnenusi. OneiT Toppuuesnu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EpPHOro
44 JlaB/IeHUS OT BbICOTbchHIZI/I[ YPOBHEM Bubmmorexa LOK
https://m.edsoo.ru/ff0a2fc4
Mopsi
45 bapomeTp-aHepouz. ATmMochepHoe bubmioreka LIOK
JlaB/IeHre Ha Pa3/IMUHbIX BbICOTAX https://m.edsoo.ru/ff0a2fc4
46 Peruienue 3azau ro teme
"AtMocdepHoe faBneHue"
47 [elicTBUe )XKUIKOCTHU Y Ta3a Ha bubmioreka LIOK

TIOrpy>k€HHO€ B HUX TeJIO.

https://m.edsoo.ru/ff0a3276




ApxumenoBa cuia

JIaboparopHnasi paboTa
«OrnpesiesieHne BbITaTKUBAIOLLEN

bubmmoreka IIOK

48 CHWJIBI, IEMCTBYIOLIIEN Ha TeJlo, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B >KUJKOCTb»
JlaboparopHast paboTa 1o Teme
«VccnenoBanue 3aBUCUMOCTH Beca
49 Tesa B B'EE),qe 0T 00bEMa Bubmmorexa [IOK
. https://m.edsoo.ru/ff0a3514
TIOTPY>KeHHOM B >KUAKOCTb YaCTH
Te/g1a»
bubmoreka IIOK
>0 Hnaparive Ten https://m.edsoo.ru/ff0a3a96
JlabopartopHast paboTa
"KoHcTpyupoBaHue apeoMeTpa UiIU
51 KOHCTPYUPOBaHKE JIOAKHU U
oripejiesieHue eé
rpy30MOAbEMHOCTH"
PellieHre 3aa4 Mo TeMam:
5 «IInaBaHue cynos. bubmuoreka LIOK
Bo3ayxormiaBanue», «/laBneHve https://m.edsoo.ru/ff0a3654
TBEP/IbIX TEJI, XKUJKOCTEH 1 Tra30B»
bubmmoreka LIOK
>3 Mexarueckas pabora https://m.edsoo.ru/ff0a3f82
bubmioreka LIOK
>4 MogHOCTE. EAMHHLE! MOLIHOCTH https://m.edsoo.ru/ff0a3f82
Ypok-uccnenoBanue "Pacyér
55 MOIITHOCTH, Pa3BUBaeMOi Npu

roAbEMe 10 JieCcTHULe"




56

[TpocTbie MmexaHU3MBI. Phivar.
PaBHOBecue cus1 Ha peluare

57

KonrposeHast pabota 1o Teme
«/laBrieHye TBepAbIX Tel,
JKUJIKOCTEeH U ra3oB» /
Bcepoccuiickast mnpoBepouHast
paboTa

58

Pe3epBHbIit ypok. Pabora c
TEKCTaMu 110 TeMe «[IaBieHue
TBEP/BIX TeJI, )KUKOCTE 1 Ta30B» /
Bcepoccuiickasi mpoBepoyYHast
paboTa

bubmoreka IIOK
https://m.edsoo.ru/ff0a4ffe

59

Pbiuary B TexHUKe, OBITY U IIPUPO/IE.

JlaboparopHast paboTa
«MccneoBaHre yClI0BUM
PaBHOBECHS pbluara»

0.5

bubmoreka LIOK
https://m.edsoo.ru/ff0a478e

60

Pemnienue 3aiau 110 Teme «Y C/TOBUS
pPaBHOBECHS pbluara»

bubmmoreka IIOK
https://m.edsoo.ru/ff0a48a6

61

KoadduimeHT mosie3Horo gercTBus
MexaHu3Ma. JlabopaTopHasi paboTa
«M3mepenue KI1/I Hak0HHOM
IIJIOCKOCTH»

0.5

62

Perrenue 3azau 1o reme "Paborta,
MOLLIIHOCTB, KIT1"

bubmioreka LIOK
https://m.edsoo.ru/ff0a4c48

63

MexaHuyecKas SHeprusi.
KuHeTnyeckasi U OTeHIMa/IbHAs
SHeprusi

bubmoreka LIOK
https://m.edsoo.ru/ff0a4252

64

3aKoH coXpaHeHUsI MeXaHUUeCKOon

bubmioreka 1IOK




SHepruu

https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIepUMEHT T10 TemMe
"DKCIepuMeHTa/ibHOe Orpejie/ieHue
W3MEeHEeHHsI KHHeTUYeCKOM U
MOTeHLIMaTbHOW SHEPruu Mpy
CKaTbIBaHUU TeJia 110 HAKJIOHHOU
IJIOCKOCTH"

66

KontposeHast pabota 1o Teme
«PaboTa 1 MOITHOCTb. JHEPTHUs»

67

Pe3epBHbIit ypok. Pabora ¢
TeKCTaMH 10 Teme "MexaHuyeckoe
JIBUKeHue"

bubmmoreka IIOK
https://m.edsoo.ru/ff0a4dee6

68

PesepBHbIit ypok. Pabora c
TeKcTamu 1o Teme "Pabora.
MoHocTs. OHeprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68

12




8 KVIACC

Ko/smmyecTBO 4YacoB

OnexkTpoHHbIe IU(pOBHIe

Ne Tema ypoka KonTposnbHbie | IIpakTHueckue Alara o0pasoBaTe/IbHbIE
n/n Bcero U3yueHHs
paboThI padoThI pecypchbl
OCHOBHBIE M0JIO)KEeHUS
MOJIEKY/IIPHO-KUHEeTUUe CKOU bubmmoreka IIOK
1 1
TEOPUU U UX OTbITHBIE https://m.edsoo.ru/ff0a5256
MO/ITBEPK/|€HUSI
2 Macca v pasmep aTOMOB U MOJIEKYJI 1
Monenu TBEPAOrO, JKUAKOTO U
3 ra3oﬂo6pa3HoI;Ao cocmagnﬁ 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0a540e
BelleCTBa
OObsiCHeHMe CBOMCTB TBEPZOTO,
JKUAKOTO U ra3000pa3HOro
4 COCTOSIHWM BellleCTBa Ha OCHOBE 1
TOJI0)KeHUH MOJIEKYJISIPHO-
KUHEeTUUeCKOUW Teopuu
5 Kpucrannuueckue 1 aMop(@Hbie 1 bubmioreka LIOK
Tena https://m.edsoo.ru/ff0a5800
6 CmaurBaHue U KaluIsIpHOCTb. 1 Bubmioreka LIOK
[ToBepXHOCTHOE HaTsSHKEHHE https://m.edsoo.ru/ff0a5530
7 TeryioBoe paclvpeHue U cxaTtue 1 Bubmorexa LIOK
https://m.edsoo.ru/ff0a5a26
Temmneparypa. CBsi3b TeMneparypbl
8 CO CKOPOCTBIO TEeIJIOBOTO /IBUYKEHUSI 1
YacTHL]
9 BHyTtpenHsisi s3Heprusi. Criocobbl 1 bubmioreka LIOK




V3MeHeHUsl BHyTPeHHel SHepruu

https://m.edsoo.ru/ff0a5c60

bubmmoreka IIOK

10 Buapr enoniepesatn https://m.edsoo.ru/ff0a6412
Ypok-koHbepeHius "TIpakTrueckoe

1 HCII0Thb30BaHKe TeTlJIOBbIX CBONCTB bubmoreka LIOK
BeIIleCTB U MaTepyasoB B Lie/siX https://m.edsoo.ru/ff0a65c0
sHeprocbepekeHus"

12 KonyecTBo TerioTsl. Y e/bHas Bubmoreka LIOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHuUe TeryioBoro banaHca.

13 TEHJIOOGMQH Y TeIJIOBOe Bubmorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBecHe
JlaboparopHast paboTa

14 "WccnenoBaHue siBJIeHUS bubmioreka LIOK
TeryiooOMeHa NpY CMeIIUBaHUU https://m.edsoo.ru/ff0a6a98
XOJIOAHOW Y ropsiuel BoAbI"

Pacuet KonMuecTBa TeMOTHI,

15 He00X0AMMOro /s HarpeBaHUst
Tesa U Bbl/le/s1eMOro UM TpH
OXJIaXK/IeHUU
JIabopartopHasi pabota

16 "Oan,qenzHHe l;,qeanoﬁ Bubmorexa LOK

\ https://m.edsoo.ru/ff0a6bb0
TeIJIOEMKOCTH BellleCTBa

17 OHeprus ToIUIMBa. Y Je/bHasi Bubmoteka LIOK
TeryioTa CropaHus https://m.edsoo.ru/ff0a7b5a
I1naBneHue v OTBEpAEBaHUE Bu6miotexa LIOK

18 KPUCTa/VIMYeCKUX Tesl. Y AenbHast

TeIlJyIOTa IlJIaBJIeHUdA

https://m.edsoo.ru/ff0a71d2




19

JlaboparopHas paboTa
"OnpegeneHue yaenbHOU TeIJIOThI
I1aB/ieHus jipja”

bubmmoreka [IOK
https://m.edsoo.ru/ff0a72fe

20

[Tapoobpa3oBaHue U KOHZEHCAIHs.
Ucnapenne

bubmmoreka LIOK
https://m.edsoo.ru/ff0a740c

21

Kurnienue. Y nenvHas Teriora
rapoo0Opa3oBaHUsl M KOH/[€HCAL|H.
3aBUCUMOCTb TemIeparypbl
KUIEeHHUs1 OT aTMOC(epHOTo
JlaBJIeHUst

bubmioreka LIOK
https://m.edsoo.ru/ff0a786¢

22

BnaxxHocTts Bo3ayxa. JlabopaTopHast
pabota "OmnpefeseHue
OTHOCHTE/IbHOW BIa)KHOCTH

BOo3zyxa"

bubmmoreka IIOK
https://m.edsoo.ru/ff0a7628

23

Pernenue 3a44a4 Ha orpejejeHue
BJ/I&’KHOCTH BO3yXd

24

TTpuHIUTIBI PabOTHI TEMIOBBIX
nsurateneid. [lapoBast Typ6uHa.
JlBuraTeb BHYTPEHHETO CrOpaHus

25

KII/] TeriioBoro aBurareJis.
TeryioBble [BUraTe/n U 3alUTa

OKpPY’Karolllel cpe/ibl

bubmoreka LIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHeHUsI U TpeBpalleHust
9Hepryu B TeTJIOBBIX MpoLieccax

27

[ToAroToBKa K KOHTPO/IBHOM paboTe
o TeMe ""TeryioBble SIBEHUS.
V3MeHeHMe arperaTHbIX COCTOSTHUM
BellecTBa"

bubmoreka 1IOK
https://m.edsoo.ru/ff0a83f2




KonTposbHas paboTa 1o Teme

bubmmoreka [IOK

28 "TeryioBbIe sIB/IeHVS. IiI3MeHEHI/Ie ) https://m.edsoo.rw/ff0a86ae
arperaTHbIX COCTOSTHUM BeleCTBa
79 Jnexkrpusanus Tes. [Isa poja
3/71eKTPUYeCKHUX 3apsiioB
Ypok-ucciesoBaHue
30 "DyieKTpU3aLus TeJ UHAYKLUeN 1
TIpY COTIPUKOCHOBEHUU"
31 B3aumopeiicTBre 3apsyKeHHBIX TeJl. bubsmoreka LIOK
3akoH KysoHa https://m.edsoo.ru/ff0a87e4
OneKTpUvecKoe rore.
39 HarnpsykeHHOCTb 3/1eKTPUYeCKOro Bubmioreka LIOK
nons. [lpyHumn cynepnosuyuu https://m.edsoo.ru/ff0a8a0a
37IeKTPUYeCKUX moJjiei
Hocurenu snekTprueckrx 3aps/ioB.
33 OnemeHTapHbIY 3apsf. CTpoeHue
aToma
34 [IpoBOAHUKY M AUINEKTPUKH. 3aKOH bubmioreka LIOK
COXPaHEeHHs 3JIEKTPUYECKOro 3apsija https://m.edsoo.ru/ff0a8ef6
35 Pelienue 3aau Ha pyUMeHeHUe bubmmoreka IIOK
CBOWCTB 3/IeEKTPUYECKUX 3apsi/iOB https://m.edsoo.ru/ff0a90cc
ONeKTpUUeCKU TOK, YC/IOBUS €r0
36 cymecl;BOBaHHﬂ. I/ICT(}),‘-IHI/IKI/I Bubmorexa LIOK
https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOr0 TOKa
37 [elicTBYS 3/1IeKTPUUYECKOTO TOKa Bubmiorexa LOK
https://m.edsoo.ru/ff0a96b2
38 Ypok-uccienoBanue "JleiicTBue

3JIEKTPHUYECKOI'O I10JId Ha




TPOBOJHUKHU U IU3IEKTPUKU"

BJIeKTpI/I‘leCKI/Iﬁ TOK B MeTa/l/ldX,

bubmmoreka IIOK

39
JKUJKOCTSX U Ta3ax https://m.edsoo.ru/ff0a9838
40 OJIeKTpUyYecKas Liellb U eé
COCTaBHbIE YaCTH
C . JIab 6
o | S T o y
P | peryimp ) https://m.edsoo.ru/ff0a8bd6
CHJTBI TOKA
OJIEKTPUYECKOe HarpsiKeHHe.
BosnbT™eTp. JlTabopaTtopHast paboTa bubmioreka LIOK
42 . 0.5
V3mepeHue U peryivpoBaHue https://m.edsoo.ru/ff0a9e14
HarnpsokeHus"
C .
© Yaemoe compomrene biiborexa LIOK
7 P https://m.edsoo.ru/ff0aa738
BeIIlecTBa
JlabopaTopHast pabora
"3
o | e 1
P boBoA https://m.edsoo.ru/ff0aa738
JUTAHBI, TUIOLLA/IA TIOTIePeYHOT 0
ceuyeHus U Matepuasna”
3aBUCUMOCTD C 0Ka 0
45 | wanpmxernn, 3acon Ova g BiGiuorexa LOK
p ’ A https://m.edsoo.ru/ff0aa44a
yuacTKa LeTH
JIabopaTopHast pabora
llM
CCJleZioBaHUe 3aBUCUMOCTU CHUJIBI BuGmiotexa LIOK
46 TOKa, UAYLero yepes pe3ucTop, OT 1

COTPOTHUBJIEHHS] pe3UCTOpa U
HaTIpsDKeHWs Ha pe3ucTope”

https://m.edsoo.ru/ff0aa04e




HOCJ’IE,HOB&TGJILHOE U I1apa/ijie/JibHOe

47 CoeJIHeHYs IPOBO/IHUKOB
JlabopaTtopHasi pabota "TIpoBepka
48 TpaBUJ/ia CI0)KeHUsI HallpsUKeHUH bubmmoreka LIOK
TIPH TT0C/Ie[OBaTeTbHOM https://m.edsoo.ru/ff0aaa58
COeIMHEeHUH [BYX Pe3uCTopoB"
JIabopaTopHasi pabota "TIpoBepka
49 IpaBusIa ISl CUJIbl TOKA IIPU Bubmioteka LIOK
Trapasuie/ibHOM COeJMHEHUH https://m.edsoo.ru/ff0aadle
pe3ucTopoB”
Pemmenue 3az1au Ha IpuMeHeHNe
50 3aKOHa OMaA,E[JIH paBJII)I/IHHOFO Bubmiorexa LIOK
https://m.edsoo.ru/ff0aaf8a
Coe/IHeHUs IPOBO/JHUKOB
PaboTa 1 MOIIHOCTb
51 C—)JIeKTpI/I‘-IeCKljFO TOKa. 3aKOH Bubmorexa LIOK
https://m.edsoo.ru/ff0ab124
xoyns-JleHna
JlabopaTopHast pabora
52 "OHPE,E[EHEHI/IE [];))a60TI:I Y MOIITHOCTHA Bubmiorexa LOK
\ https://m.edsoo.ru/ff0ab3e0
3/IeKTPUYECKOr0 TOKa
DJIeKTpUYeCKUe Liely U
53 MoTpeOuTeN 37IeKTPUYeCKOi Bbubmioreka LIOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHHe
£l [TocTosiHHBIE MarHUTHI, UX
B3aMMO/IeNCTBHE
55 Ypok-uccienoBanuve "V3yueHue bubmoreka 1IOK
T10JIeH TTIOCTOSIHHBIX MArHUTOB" https://m.edsoo.ru/ff0ac3d0
56 MaruuTtHoe rosie. MarHuTHoe 1oJie bubnuoreka LIOK




3eM/M ¥ ero 3HaueHue J1Jisl )KU3HU
Ha 3emiie

https://m.edsoo.ru/ff0acOba

IToAroToBKa K KOHTPO/IBHOM paboTe
I0 Teme "DJIeKTpUUeCKue 3apsajbl.

bu6mioreka LIOK
57 3apsKeHHbIe Tesla U UX
N . https://m.edsoo.ru/ff0abd2c
B3aumMo/elicTBus. I1oCcTOSHHBIM
371eKTpUUeCcKuii ToK"
KonTpospHas paboTa 1o Teme
"DeKkTpryeckye 3aps/bl.
3apsKeHHbIe Tesla U UX
P N . Bubmioteka LIOK
58 B3auMoO/enCTBUs. [10CTOSHHBIM
. https://m.edsoo.ru/ff0abea8
3/IeKTPUUECKHN TOK" /
Bcepoccutickast mpoBepouHasi
pabota
Pe3epBHbIii ypoK. PaboTa c
TeKcTamu 1o TeMe "T10CTOSIHHBIMN
o Bubmoteka LIOK
59 3JIeKTpUYeCcKui ToK" /
- https://m.edsoo.ru/ff0acdc6
Bcepoccutickast mpoBepouHasi
pabota
OmnbIT OpcTena. MarauTHoe 1iose
PCTEA bubmmoreka LIOK
60 3/IeEKTPAYECKOr0 TOKa MarHurHoe
https://m.edsoo.ru/ff0ac1d?2
ToJie KaTyLIKU C TOKOM
[TprMeHeHVe 3/1eKTPOMarH1UTOB B
61 TexHUKe. JlabopaTopHast paboTa 0.5 bubmoreka LIOK
"M3yueHue [eiCTBUsI MarHUTHOTO ) https://m.edsoo.ru/ff0ac74a
T10J151 Ha MIPOBOJHUK C TOKOM"
OneKTpoABUraTe/b MOCTOSHHOTO
e bubmmoreka IIOK
62 ToKa. Vcrionb3oBaHue

BJIEKTPO,HBI/II"EITEJ'I(EI;I‘u B TeEXHNUYECKHX

https://m.edsoo.ru/ff0ac86¢c




YCTPONCTBAxX M Ha TPaHCIIOPTe.
JlaboparopHasi paboTta
"KoHcTpynpoBaHue U U3yueHue
paboThI 3eKTpoaBUraTeis'”

63

OnbiTel @apajesi. 3akoH
3/1eKTPOMarHUTHOW MHAYKLIWH.
IIpasuno Jlenya

64

OnektporeHeparop. CriocoOsI
TI0JIyYeHUs JIeKTPUUYeCKOU
SHepruu. DJIeKTPOCTaHL[MMU Ha
BO300HOB/ISIEMbIX UICTOUHUKAX
3Hepruu

65

66

[ToaroToBKa K KOHTPOJIBHOM pabote
1o TeMe "DeKTpuyecKre u
MarHUTHbIe BIeHus"

KoHTpospHas paboTa 1o Teme
"DeKTpruecKre U MarHUTHbIe
sABeHus"

bubmoreka LIOK
https://m.edsoo.ru/ff0acb14

67

Pe3epBHbIif ypok. PaboTa c
TeKCcTaMH 110 TeMe "TerioBble
ABeHUd"

bubmmoreka IIOK
https://m.edsoo.ru/ff0acc5e

68

Pe3epBHbIil ypok. Pabora c
TeKCTaMU 110 TeMe "MarHutHble
sBJIeHus"

OBIIEE KOJIMYECTBO YACOB I10
IMTPOI'PAMME

68

14.5




9 K/IACC

KosnyecTBO UacoB

J/1eKTpoHHbIe 1{u(poBbIe

Ne Tema ypoka KonTponbubie | IlpakTHueckue Aara obpasoBaTe/bHbIe
n/n Bcero H3yueHMo
padoThI paboThI pecypchbl

1 MexaHuyeckoe JBMWXeHUe. 1
MaTtepuasnbHasi TOUKa

9 Cucrema orcuera. OTHOCUTE/ILHOCTD 1 bubmmoreka LIOK
MeXaHWUeCKOro JIBUKeHUsI https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOe TIPSIMOJIMHEeNHOe 1 bubmioteka LJOK
JIBIKEHUe https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOe NpsIMO/TMHeHOe

4 IBwkeHue. CpefHsIsE U MTHOBEHHAs! 1
CKOPOCTb

5 [IpssMonMHeliHOe paBHOYCKOPEeHHOe 1 bubnuoreka LIOK
[IBIDKeHHe. Y CKOpeHHe https://m.edsoo.ru/ff0ad8d4
CKOpOCTb TIPSIMOJIMHEMHOT'0

6 PaBHOYCKOPEHHOTO JIBU)KEHHUSI. 1
I'pa¢uk ckopoctu
JlabopaTopHasi paboTa

7 "OrpepeneHre yCKOpeHus TeJia IpU 1 1 bubmmoreka LIOK
PABHOYCKOPEHHOM JIBV>KEHUHU TI0 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM MJI0CKOCTH"

3 CBobogHoe nagexHue Tesl. OmbIThI 1
lamunes
PaBHOMepHOe JBHKeHue 110

9 0pr>KHO[;TI/I. lflleplxio,q Y yacToTa 1 Bubmorexa LIOK

. https://m.edsoo.ru/ff0ael76

obpartenust. JInHeliHasi ¥ yrJioBas




CKOpPOCTH

10 LleHTpOCTpEeMUTE/IBHOE YCKOpeHHe
1 I[Tepsbiii 3akoH HeroToHa. BekTop Bbubmioreka LIOK
CHJIBI https://m.edsoo.ru/ff0ae612
19 Bropoii 3akoH HpioTOHA. bubmoteka LJOK
PaBHOJelCcTBYIOIas CUJla https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akoH HetoTOHa. Bbubmioreka LIOK
Cynepriosuius cun https://m.edsoo.ru/ff0ae982
14 Pemienue 3a7iau Ha MpyUMeHeHUe bubmoteka LJOK
3akoHOB HproToHa https://m.edsoo.ru/ff0aeb6c
bubmioteka LIOK
15 Cuna yrpyrocty. 3akon I'yka https://m.edS(])_E).ru/fanecaZ
16 Pemenue 3anau no teme «Cuia
yrnpyrocTtu»
7| cCnpegernme pecmacrs Eumoresa LIOK
HpYKIHED https://m.edsoo.ru/ff0aee28
bubnuoreka LIOK
18 CHna Tperus https://m.edS(])_}).ru/fanf738
19 Peiienue 3azmau no reme «Cuna Bbubmioteka LIOK
TPEeHUsI» https://m.edsoo.ru/ff0afa26
20 ?SggE;ZZZEZ iii;l;;uuueHTa Bubmorexa LIOK
e — https://m.edsoo.ru/ff0af8be
21| Hitorom, Cama ynpyrocrs, Cama Biorera LIOK
N https://m.edsoo.ru/ff0afb8e
TPeHUst
22 Cuiia TsKeCTy M 3aKOH BCEMUPHOI0 bubmioteka LIOK




TSTOTeHUs1. Y CKOpeHHe CBOOOZHOTO
najZieHust

https://m.edsoo.ru/ff0af044

Ypok-koHbepeHLus "[IBrKeHUe Tes

23 BOKDYT I'PaBUATALJMOHHOIO LIeHTpa
(Conneunast cuctema). ['anakTuku"
Perenue 3azmau no teme "Cuna
A bubmmoreka LIOK
24 TSKeCTU U 3aKOH BCEMUPHOT O
\ https://m.edsoo.ru/ff0af5f8
TATOTeHUs
75 [lepBas KocMuyeckasi CKOpPOCTb. bubmmoreka LIOK
HeBecoMocCTh U reperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepranbHON TOYKHU.
AOGcomoTHO TBEP0€ TEJIO.
"P,IL bubmioteka LJOK
26 PaBHOBecue TBEpAOTO Tena c
. https://m.edsoo.ru/ff0afe36
3aKperyIEHHOW OChIO BpallleHUs.
MowmeHT cuinsl. LleHTp TsKecTH
PaBHOBecue MaTepuabHOW TOUKH.
AOBCOIOTHO TBEPZIOE TeIO.
27 PaBHOBecue TBEpAOTrO Tena C
3aKperyIEHHOW OChIO Bpall|eHHsl.
MowmeHT cunbl. LleHTp TsxKeCcTr
)8 Peruenue 3azmau o teme "MomeHT bubmmoreka IIOK
cunbl. LeHTp TsKECTH" https://m.edsoo.ru/ff0b02b4
[MToaroToBKa K KOHTPOJIbHOM paboTe
A " P P Bbubmoreka LIOK
29 1o TeMe "MexaHHUUeCKOe JIBI)KEHHe.
. .\ https://m.edsoo.ru/ff0b0408
BsanmogeiictBue Ten
KonTposbHas paboTa 1o Teme
" b P bubnuoreka LIOK
30 MexaHHWuecKoe ABDKEHUE.

B3aumogeiictBue Ten"

https://m.edsoo.ru/ff0b06ec




Nmnynbc Tena. UMIynabC CUIBL.
3aKOH COXpaHeHUs1 UMITyJIbCa.

bubmoreka LJOK

31 Ynpyroe u Heympyroe https://m.edsoo.ru/ffOb07fa
B3aUMO/IeHCTBUE
3 Pemenne 3aziau 110 Teme "3aKoH bubmoteka LJOK
COXpaHeHUs UMITyJTbca" https://m.edsoo.ru/ff0b096¢
33 Ypok-koH¢epeHLus "PeakTUBHOE
JIBIDKeHUe B IIPUPOJie U TeXHUKe"
bubnmroreka LJOK
34 MexaHnueckasi paboTa ¥ MOIITHOCTb https://m.edsoo.rw/f0b0a84
35 PaboTa CUIbI TSDKECTH, CUJTBI bubmiorteka LJOK
YIPYTOCTHU U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas paboTa
36 «OnpezeneHuie paboThl CUTBI TPEHUS
MpY PaBHOMEPHOM /IBWKEHUH TeJia
10 FTOPU30HTA/IbHOW TTIOBEPXHOCTH»
37 CBsI3b 3HEPrUM 1 PabOTHI.
IToTeHumnanbHast 3Heprus
38 Kunetnueckas sHeprus. Teopema o bubnuoreka LIOK
KUHeTUUeCKOW 3Hepruv https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHeHus SHepruu B
MeXaHUKe
JlabopaTopHasi pabota «/3yueHue bubnuoreka LIOK
40
3aKOHA COXPAaHEHUsI SHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KosnebatenbHOe JBIKEHUE U €T0 bubmmoreka IIOK
XapaKTepUCTHKH https://m.edsoo.ru/ff0b1858
42 3aryxatoliye KojiebaHusl. bubmioteka LJOK

BeIHYX/1eHHbIe KOJieOaHusI.

https://m.edsoo.ru/ff0b20f0




Pe3onanc

43

MaTtemaTtrueckyii U PyKUHHBINA
MasiTHUKU

44

Ypok-uccienoBaHve «3aBUCUMOCTb
repuo/ia KosiebaHuii OT )KeCTKOCTH
TIPY>KUHBI U MacChl rpy3a»

Bubmoreka LIOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpallieHre sHepruu npu
MeXaHUYeCKUX KoeOaHMsIX

46

JlaboparopHast paboTa
«OrnpeesieHye YaCTOTHI U TIEpHO/ia
Kosie0aHH TIPY>KUHHOTO MasiTHUKA»

bubmoreka IIOK
https://m.edsoo.ru/ffOblaec

47

JlaboparopHas pabota «IIpoBepka
He3aBUCUMOCTH Mepro/ia KosebaHui
rpy3a, MO/BEIIeHHOTO K HUTH, OT
MacChl rpy3a»

bubmoteka LJOK
https://m.edsoo.ru/ff0b197a

48

Mexauuueckue Bo/HBL CBOMCTBa
MexaHu4eCcKux BoJH. [Ipofjo/ibHbIE U
TorepeyHble BOJTHBI

bubmmoreka LIOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-kKoHbepeH1us "MexaHUueckue
BOJIHBI B TBEPZIOM TeJIe.
CelicmMuyeckyrie BOHBI"

50

3ByK. Pacrnipoctpanenue u
OTpa)keHHe 3ByKa

51

Ypok-uccnenopanue "HabsrozeHuve
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acToTh!"

52

I'POMKOCTB 3ByKa U BbICOTa TOHA.
AKyCTUUeCKUI pe30HaHC




Ypok-kKoHbepeH1us "Y/IbTpa3ByK U

bubmoreka LJOK

>3 vHGPa3ByK B NPUPOJie U TeXHUKe" https://m.edsoo.ru/ff0b23ca
[ToAroToBKa K KOHTPOJIBHOM paboTe
54 o ATeMe "3aKOHBI C(I))XpaHEHI/IE. Bubaworexa LIOK
https://m.edsoo.ru/ff0b25f0
MexaHuueckue KojnebaHus U BOJTHBI"
KonTtponbHast paboTa o Teme
55 "3aKOHBI COXpaHeHHUs.
MexaHuueckue KojiebaHusi ¥ BOJTHBI"
56 OJIeKTPOMAarHUTHoe I1oJie. bubmmoreka LIOK
OJIeKTpOMarHUTHbIE BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBoliCTBa 3/1eKTPOMarHUTHBIX BOJH
Ypok-koHpepeHius "llkana
58 3/IeKTPOMAarHUTHBIX BOJIH. bubmoteka LJOK
Vicionb30BaHKe 3/1eKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH [IJIS1 COTOBOM CBSI31"
YpouK-I/Iccne/:LOBaHHe "N3yuenue Bu6miorexa LIOK
59 CBOWCTB 3/1eKTPOMarHUTHBIX BOJIH C
https://m.edsoo.ru/ff0b2c6c
TTOMOII[bI0 MOOU/TBHOTO TeedoHa"
PerieHue 3a/1au Ha orpejeneHue
60 YaCTOThI U IJIUHBI
371eKTPOMarHATHOM BOJIHBI
OneKTpoMarHUTHasi pupo/ia CBeTa.
61 CKOpOIZTL CBeTa. Bongogbl’z Bubmorexa LIOK
o https://m.edsoo.ru/ff0b31d0
CBOICTBA CBeTa
NcTtounvku cBeta. [IpsiMmonnHeitHOe
62 pacrpocTpaHeHue CBETa. 3aTMeHus Bubamorexa LIOK
https://m.edsoo.ru/ff0b3658
CouHiia v JIyHbI
63 3aKOH OTpakeHus CBeTa. 3epKaJa. bubmoreka LJOK




Pemienue 3a7iau Ha MpuMeHeHUe
3aKOHa OTpa)keHus CBeTa

https://m.edsoo.ru/ff0b38c4

[Ipenomenvie cBeta. 3aKOH

bubmmoreka IIOK

64 TIpeJIOMJIEHHs CBeTa https://m.edsoo.ru/ffOb3aea
[TonHoe BHyTpeHHee OTpa)keHue
65 cBeTa. Vcrnosb3oBaHue IoHOT0 bubnuoreka LIOK
BHYTPEHHEr0 OTPaKeHUsl B https://m.edsoo.ru/ff0b3c5c
ONTHUYECKUX CBETOBOZAxX
JlabopartopHast paboTa
"UccnenoBaHvie 3aBUCUMOCTH yTJjia
66 MpeJIOMJ/IEHHs] CBETOBOIO JTy4ya OT
yrJia najZieHusl Ha TpaHulie "BO3JyX-
crekiao""
Ypok-KoHbepeHIs
"Hcrionb30BaHue MOJHOTO
67 BHYTPEHHEr0 OTPakeHUsI:
CBETOBO/bl, OITHKOBOJIOKOHHAS
CBS3b"
bubmoteka LJOK
68 JIvH3bl. OniTMyeckas Cusa JIMH3bI https://m.edsoo.ru/f0b3E2c
N bubmioreka LIOK
69 [MTocTpoeHre n306pakeHUi B TMH3aX https://m.edsoo.rw/f0bddda
JlaboparopHast paboTa
70 "OrnpezienieHre (OKYCHOTO bubmioteka LJOK
PacCTOsIHUS Y OTITUYEeCKOM CUJTbI https://m.edsoo.ru/ff0b4206
cobupatorrei TMH3bI1"
7 Ypok-kKoHbepeH1us "OnTuyeckre bubmoteka LJOK

JTUH30BbBIE TIPUOOPHI"

https://m.edsoo.ru/ff0cOa7e




I'na3 kak orrtuueckast cucreMa.

bubmoreka LJOK

72 3peHue https://m.edsoo.ru/ff0b4684

7 Ypok-koHdepeHius "JedheKTbl
3peHus. Kak coxpaHuts 3peHue”

Pa3snoyxeHue 6esoro cBeta B CIIEKTP.

74 OnbiTel HetoTOHA. CriokeHue bubnuoreka LIOK
CreKTpasbHBIX 1BeTOB. [lucrepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopartopHast paboTa "OMNBITHI 110

a3/oXkKeHHIo 0eJioro CBeTa B CTEeKT
75 i BOCTIPUATHIO 1[BeTa MpeJMeTOB ’ Bubmorexa LIOK
https://m.edsoo.ru/ff0cOe2a
TIpY UX HaOJTFOIeHUH yepe3
1iBeTOBble (PUIBTPHI"
Ypok-ripakTuKyM "BoJiHOBEBIe

76 CBOMCTBa CBeTa: AUCIIepPCHs,
vHTepdepeHLys U Audpakiys”

77 OmnbiTel Pe3epdoppa v niaHeTapHast bubmmoreka IIOK
MO/Ie/ib aToMa https://m.edsoo.ru/ff0c12a8

78 IToctynater bopa. Mogens atoma
bopa
Ucnyckanve u rior HUe CBeT

79 aT((:)I\Z’(():M?KBiIHTb: qu;ueeﬁqaenflee ) Bubmmorexa LIOK

https://m.edsoo.ru/ff0c144c
CTIeKTPBI
Ypok-npakTikyMm "Hab/moeHne bubmiorteka LJOK

80
CTMeKTPOB UCITyCKaHus" https://m.edsoo.ru/ff0c1550

81 PainoakTUBHOCTE U €8 BUIbI Bubmorexa LIOK

https://m.edsoo.ru/ff0c1672

82 CTpoeHue aTOMHOTO sipa. bubmoreka LJOK




HyknonHast Mozenb

https://m.edsoo.ru/ff0c18ac

83 PafyioakTrBHbIe TIpeBpaljeHusl. bubnuoreka LIOK
W3oToMb! https://m.edsoo.ru/ff0clal4

84 Perenue 3azau no teme: bubmioteka LIOK
"PaZili0aKTUBHBIE TIpeBpaleHus" https://m.edsoo.ru/ff0c1b4a

85 [Tepuop monypacraza
YPOK-KOH(epeHLs

86 "Ppa,I[I/IoaK"ilBII){bIj W3/IyYeHUs B bubmmorexa LIOK

., https://m.edsoo.ru/ff0c2126
rpupojie, MeJULINHe, TEXHHKE
AnepHble peaku. 3aKOHbI
87 CfX[?aHEHIEH 3a§a,q030ro U Bubamorexa LIOK
https://m.edsoo.ru/ff0c1c58
MacCOBOI'0 uucesn

88 OHeprus CBsA31U aTOMHBIX si7jep. bubmoteka LJOK
CBsi3b MaCChI ¥ SHEPTUH https://m.edsoo.ru/ff0c1d7a

89 Peruienue 3azau o teme "fnepHbie
peakuun"

90 Peakiyu cuHTe3a U fjeeHus sgep. bubmoteka LJOK
Nctounrku sHeprun CoJiHLa U 3BE3] https://m.edsoo.ru/ff0c1e88
Ypok-koHbepeHLus "SnepHast

91 SHepreTHka. [JencTBus
PaIM0aKTHUBHBIX U3TyYeHU Ha
JKUBbIe OpraHu3MbI"

[ToaroTroBKa K KOHTPO/IbHOM paboTte

92 T10 Teme "DJIeKTPOMarHuTHoe IoJ1e. Bbubmoteka LIOK
ONeKTpOMarHUTHbIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIe siBieHus"

93 KoHTtponbHast pabora o Teme

"DJIeKTpOMarHMTHOe T1oJ1e.




OJIEKTPOMarHUTHbIE BOJTHBI.
KBanToBbie siB/ieHUs"

[ToBTOpEHMe, 00001IeHNE.

bubmoreka LJOK

94 J1ab 9)
| a opaTopleIe pa OTBHI O KYPCY https://m.edsoo.ru/ff0c245a
BsanmogencTtsue Ten
I1 606 .P
5 | pororems oo Fene
P . ,'1,1 https://m.edsoo.ru/ff0c2572
1o TeMe "TerioBble TpoLeCcChl
[ToBTOpEHMe, 06061TIeHE. Perienne
96 pacyeTHBIX U KaueCTBEHHBIX 3a71a4 bubmioteka LJOK
o Teme "KII/] TerioBbIxX https://m.edsoo.ru/ff0c2a22
JnBuraresen"”
IToBTOpeHue, 00001IeHe. PelieHne
97 aczTeTi;I: u Ka‘le(fl:‘B::HbIX 3Lf:1I :II;I Bubmorexa LIOK
P B A | https://m.edsoo.ru/ff0c2b30
o Teme "KII/] 3/1eKTpOyCTaHOBOK
IT , 00600 .
. | e e
" PATOP P " Py https://m.edsoo.ru/ff0c2c52
CBeTOBbIe sIB/IeHUS
I1 , 0000 . Pab
0 | rexcraino eve ot BGinoresa LIOK
| https://m.edsoo.ru/ff0c2d6a
COXpaHeHUs B MeXaHUKe
I1 , 0000 . Pab
100 TeilzTTZE/[eI/I:EE :ew([)e H;f::;m;:;a ) Bubamorexa LOK
N https://m.edsoo.ru/ff0c2e82
BOJIHBI
I1 , 00600 . Pab
\ https://m.edsoo.ru/ff0c3044
SIBJIEHUSI
102 [ToBTOpeHUe, 06061IeHKe. PaboTa C




TeKcTaMU 110 TeMe "KBaHToBas U
sepHas gusuka"

OBIIEE KOJIMYECTBO YACOB I10
I[MTPOI'PAMME

102
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ITPOBEPSAEMBIE ITPEJMETHBIE PE3YJ/IbTATbI OCBOEHMUS aganTuBHOI

OCHOBHOM 06pa3OBaTEJIbHOI71 InporpamMmmMbl OCHOBHOT' O OGIJ.IEI‘O 06p830BaHI/IH

7 KIIACC

Kopg,
npoBepsieMoro
pe3yJ/ibTara

IIpoBepsiemMble peAMeTHBIE Pe3y/IbTaThl 0CBOEHUA
a/JanTHBHON OCHOBHOW 00pa30BaTe/IbHOM MPOrpaMMbI
OCHOBHOTO0 00111er0 00pa3oBaHUusA

1.1

HCII0J/Ib30BATh U3yUE€HHBbIE TIOHATHSA

1.2

pa3/jiMyuaTh ABJ/IEHWA IO OIIMCAHWIO MX XdPaKTe€PHBIX CBOMCTB 1 Ha

OCHOBe OTIbITOB, JIEMOHCTPUPYIOIIMX /IaHHOe (PU3nUecKoe siBJieHue

1.3

pacrio3HaBaTh TPOSIBIEHHe W3YyUeHHBIX (DU3UUECKUX SIBJIEHHUH B
OKpy)KalollleM Mupe, B TOM uucie (u3ndyeckrde sIBIEHUS B
MpYpoZie, TPU 3TOM T[1€PeBOJUTb TPAaKTHUeCKyl 3a7ayy B
yueOHyI0, BBIJe/IATb  CYIL[eCTBeHHble CBOWCTBa (TIPU3HAKM)

(bu3nuecKux siBjieHUN

1.4

OMKCHIBATb U3yUeHHble CBOMCTBA Tejl M (PU3HMYECKUe SBJIEeHUs,
WCIO/b3ysl (pU3MUeCcKHe BeJMYMHbI, NPU OMUCAHUM TMPaBUIBHO
TPaKTOBaTb (PU3MUECKHI CMBICT WCIO/Mb3yeMbIX BeIMUWH, HX
o003HaUeHUssT Y eAWHULBI (PU3NYECKUX BeJWYMH, HAXOAUTh
¢opMynbl, CBsA3bIBAIOLIME [AHHYIO (PU3MUECKYI0 BeJMUYMHY C
JPYTMMM  BeJMUMHAMM,  CTPOUTb  TpapUKu  U3YUYEeHHBIX

3aBUCUMOCTeN (pr3ruecKux BeJMYiH

1.5

XapaKTepyu30BaTh CBOWCTBA Tes, (U3NUECKHe SB/IEHUS U
TIPOLIeCChI, WCTIO/b3ysl W3y4YeHHble 3aKOHBbI, MPH 3TOM /laBaTh
CNoBecHyl0  (DOpMy/JIMDOBKY 3aKOHa U 3allUChiBaTh  €r0

MaTeMdTHU4YeCKOe BbIpa’keHHe

1.6

0OBSCHATL (PU3NUECKHe STBI€HHSI, TIPOLIECCHI U CBOMCTBA TeJl, B TOM
yuc/le U B KOHTEKCTe CUTyalldd IpPaKTUKO-OPUeHTMPOBaHHOTO
XapakTepa: BbIAB/IATb [PUUMHHO-C/IeICTBeHHble CBSI3U, CTPOUTH
o0bsicHeHre M3 1 — 2 JIOTMUECKHWX IIaroB C OMopod Ha 1 — 2
M3yUeHHbIX CBOWCTBA (PU3NUECKUX SIBE€HUH, (PM3UYeCKUX 3aKOHa

WK 3aKOHOMEPHOCTH

1.7

pelliaTh pacuéTHbIe 3aauu B 1 — 2 [1eHCTBUS], UCTIO/b3Ysl 3aKOHBI U
(¢opmynbl, cBsi3bIBarolue (M3UUECKWe BeMUYMHBI: Ha OCHOBE

dHa/lM3a YCQI0BUA  3a[ldUMd  3dlIMCbIBATH KpPATKOe€  yC/I0BHUE,




MOoACTaBJIATh (1)I/I3I/I‘-IECKI/IE Be/IMUMHBI B (I)OpMy'fIbI N TIPOBOJAWTH
paC‘JéTbI, HaXOJWTb CIIpaBOYHbIE [adHHLIE, HEO6XO,E[I/IMBIG AJIA
pemieHUsa  3a4ad4, OLEHUBATb pPea/TMCTUYHOCTD l'IO]'Iy‘—IEHHOﬁ

(hr3nUeCKoit BeTMUMHbI

1.8

pacro3HaBaTh MMPO0/IeMbl, KOTOPbIe MOYKHO PeIIUTb NPU MOMOLIH
(¢u3rMyecKUX MeTO[0B, B OIHCAHUM MCC/AE/JOBAHUSI BBIJE/ATh
rpoBepsieMOe  TpejroyiokeHWe  (TUIOTe3y),  pas3inyath U
VMHTEePIIPeTUPOBATh TOMyUeHHbI pe3y/bTaT, HaXOAUTh OIIMOKH B

X0Je OIibITa, A€/1dTh BbIBOALI IO €ro pe3y/jibTaTdM

1.9

TIPOBOJUTL OTBITHI 10 HaOMOJeHUI0 (PU3NUeCKUX SIBIEHUH WU
dbusnyeckux CBOMCTB Tes: (OPMY/JIHUPOBaTh TpOBepsieMble
TIpe/TIoNoXeHusl, cobupaTb YCTAaHOBKY U3  Tpe/JI0yKeHHOTO
o0opyJoBaHus, 3alMChIBaTh XOJ, OMbITa U (OPMYIMPOBATh

BbIBO/bI

1.10

BBITOJTHATH NPSIMble U3MEPEeHUs! C UCII0/Ib30BaHWEM aHa/IOTOBbIX U
(pOBLIX TPHOOPOB, 3aNHCHIBAThH MIOKa3aHUsI TPUOOPOB C yUETOM

3aZlaHHOM a0COMIOTHOM MOTPeIIHOCTH U3MepeHUi

1.11

MPOBO/IUTh HCCJ/Ie[JOBaHHWe 3aBUCUMOCTU OAHOW (pu3rueckoi
Be/IMUMHBI OT JIDYrOd C KCII0/Ib30BaHUEM TMPSIMBIX H3MepeHUH,
yuaCTBOBaTh B TJIAHUPOBAHUM yueOHOTr0 MCCIe[OBaHus, COOHUpaTh
YCTaHOBKY U BBITIOJIHATh W3MEpEeHUs, C/iefys TIpeJIoKeHHOMY
TJIaHy, (UKCUPOBaTh pe3y/bTaThl TIOJIYUeHHOW 3aBUCHUMOCTH
(bU3MUYeCKUX BEJIMUMH B BH/IE TIPEZJIO’KEHHBIX TabJIUI] U rpadyKoB,

AeJ1IaTb BBIBOJBI 10 pe3y/ibTaTdM UCC/IeA0BdAHWA

1.12

MPOBO/IUTh KOCBEHHbIe M3MepeHUst (PU3NUeCKUX BeJUUMH, C/efyst
TIPe/IJIOKeHHOW WHCTPYKLMM: TP BBINOJHEHUM HW3MepeHUU
cobupaTh KCIepUMEeHTaTbHYI0 YCTAHOBKY Y BBIUMC/ISTH 3HAUeHHe

HCKOMOU BeJIMUNHEI

1.13

cobsrofiaTh TIpaBWJla TeXHWKH 0e30MacHOCTH Tipu  pabore C

nabopaTopHBIM 000py/J0BaHHEM

1.14

yKa3blBaTh TIPUHLMIMBI JIeCTBUST TIPUOOPOB M TeXHUUECKUX
YCTPOMCTB, XapaKTepu30BaTh TPUHLUMBI [eHCTBUS U3yYeHHBIX
NpuOOPOB M TEXHUUECKUX YCTPOWCTB C TIOMOII[bI0 WX OMMCAHUS,
WCTIONBb3ysd 3HAaHUST O CBOMCTBAaX (PU3MUECKUX SIBJIEHWH U

HEO6XO,Z[I/IMBIQ d)HBI/IquKI/Ie 3dKOHBI 1 3dKOHOMEPHOCTHU




1.15

NPUBOJIUTL TIPUMEpPbl (HAaXOAWTb MH(GOPMAI[MI0 O TPUMepax)
MPAaKTUYeCKOr0  WCIIOJb30BaHUSA ~ (U3WUUECKHUX  3HAHUM B
TOBCETHEBHON >KU3HU Jji1  obecrieueHWss 0e30MacHOCTH TIpU
obOpaijeHn C mpubopaMM U TEeXHWUYECKMMU YCTPOMCTBaMH,
COXpaHEeHWs 3/I0POBbSI M COOJIIOZIEHUST HOPM 3KOJOTUYECKOT0

TIOBe/IeHHS B OKPY)Katollleld cpefie

1.16

OCYIL[ECTB/ISATE OTOOP UCTOUHUKOB MHGOpPMAaIyu B ceTd MIHTepHET
B COOTBETCTBUM C 3aJJaHHbIM TMOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOLLUXCS 3HAaHUM Y MyTéM CpaBHEHUS Pa3/IMYHbIX UCTOUHHKOB
BbIZIe/IATh UH(OPMALMIO, KOTOPasi SIB/ISIeTCsl TIPOTUBOPEUUBON WU

MO>KeT OBITh HeJJOCTOBEPHOM

1.17

HCII0/1b30BATh npu BBITIO/IHEHUH y‘-IE6HI:>IX 3a,an1/1171
HaYUHOIIOMYJ/IADHYIO  JIMTEPATYPY CbI/IBI/IqF.‘CKOF 0 CoaepyKaHwusd,
CIIpaBOYHbIE€ MaTepHadJjibl, PpeCypCbl CeTH I/IHTepHeT, BJ/1aJ€Tb
HpI/IéMaMI/I KOHCITEKTUPDOBaHUS TeKCTa, HPEO6PB3OBBHI/IH

rvH(MOpMalLUY 13 OIHON 3HAKOBOM CUCTEMbI B IPYTYIO

1.18

co3aBaTh COOCTBEHHble KpaTKWe TMUCbMEHHble W YCTHbIE
cooOIeHnsT Ha OCHOBe 2 — 3 WCTOUHWKOB WH(OpMaILUU
¢usnyeckoro cojepkaHus, B TOM 4YWUCAe MyOIMYHO [e/laTh
KpaTKHe COOOIleHHs] O pe3y/ibTaTaX TMPOEKTOB W Yy4ueOHBIX
VICCIeOBaHUM, TIPY 3TOM TPaMOTHO WCIMO/b30BaTh H3Yy4YeHHbIN
MOHATUUHBIM ~ anmapar  Kypca  (M3MKM,  COIPOBOXKJATh

BBICTYIl/IEHHE npe3eHTaLu/1e171

1.19

MpU  BBIMIOJIHEHWM  y4eOHBIX TPOEKTOB W MCC/IeI0BaHHN
pacripefiefiiTb  00S3aHHOCTH B TpyIlie B COOTBETCTBUU C
MOCTaB/€HHbIMU 3aZlayaMM, C/AeuTh 3a BbIMIOJIHEHWEM IljlaHa
JeNCTBUN, aJeKBaTHO OI[eHMBAaTh COOCTBEHHBIM BK/IA[ B
JeATeJIbHOCTb ~ TPyNMbl,  BbICTPAMBaTb  KOMMYHHKAaTUBHOE

B3alMO/IeHiCTBHe, YUUTHIBAsi MHEHHE OKDY>KaroLX

8 KIIACC

Kop
NnpoBepseMoro
pe3y/bTara

IIpoBepsiemMble MpeMeTHbIE Pe3y/IbTaThl 0CBOEHHA
aJlaNTHBHON 0CHOBHO# 00pa3oBaTe/IbHOM MPOrpaMMbI
OCHOBHOT0 00111ero 00pa3oBaHMsl




1.1

HCI10/1b30BaTh IMOHATHUA

1.2

pa3/inuaTh ABJIEHHA T10 OIMHUCAHUIO UX XdPAKTEPHBIX CBOMCTB U Ha

OCHOBE€ OINIBbITOB, AEMOHCTPUPYIOIHUX JdHHOE q)HBI/IIJECKOE sABJ/1eHHre

1.3

pacrio3HaBaTh MpOSIBIeHUE W3YUYeHHBIX (PU3NUECKUX SIBI€HUMN B
OKpy’KarollleM Mupe, B TOM uucjie (QU3MUecKde SBIE€HUS B
TpUpoZie, TpU 3TOM IIepeBOJWUTH IPAaKTUYeCKyl 3ajadyy B
yueOHyI0, BBIJe/SATh CYI[eCTBeHHble CBOWCTBA (TIPU3HAKH)

(bu3ruecKux siBJIeHUN

1.4

OMUCHIBAaTh U3yueHHble CBOMCTBA Te/l M (PU3WYECKUe SIBJIEeHUs,
UCTOJb3ysl (M3UuUecKde BeMUMHBI, MPH OMUCAHWW TPaBUIBHO
TPaKTOBaTh  (PU3MYECKUN CMBICJI  UCIIO/Ib3yeMbIX  BEJIMYMH,
0003HaUeHUs]T U eAWHULBLI (PU3NYECKUX BeJUYUH, HAXOAUTh
(opMysibl, CBSI3bIBAlOLME [aHHYIO (U3MYECKYI0 BEJIWYMHY C
JPYTMMHM  BeJMUMHAMM,  CTPOUTb  TpapuKud  U3YUYeHHBIX

3aBUCHUMOCTEeM Cl)I/I3I/IquKI/IX BeJIMUMH

1.5

XapakTepr30oBaTb CBOWCTBA Tes, (U3MUECKHWe SBJEHUS U
MPOLIeCChl, HWCMO/b3ysl HU3y4yeHHble 3aKOHbl, MPU 3TOM JlaBaTh
C/I0BECHYIO  (DOPMY/IIMPDOBKY 3aKOHa U  3alUChIBaThb  €ro

MaTeMdaTH4eCKOe BbIpa’keHHne

1.6

00BACHATD (Pri3YecKre TIPOLIeCChl U CBOMCTBA TeJl, B TOM YHC/Ie U
B KOHTEKCTe CUTyal|uil MPaKTHKO-OPMEHTHMPOBAaHHOIO0 XapaKTepa:
BBISIB/IATh TIPUUMHHO-C/Ie[ICTBEHHbIE CBSI3U, CTPOUTHb OOBsICHEHUe
n3 1 — 2 jorvyeckux ILIaroB C MnoMompro 1 — 2 M3y4yeHHBIX
cBOiiCcTBa (M3UUYeCKUX sIBIeHUM, (U3MUeCKMX 3aKoHa WU

3dKOHOMEPDHOCTH

1.7

pelaTh pacuéTHble 3a/lauM B 2 — 3 [eMCTBUS, UCTIO/b3ys 3aKOHBI U
dbopmysnbl, cBsi3biBarolue (U3UUeCKWe BeJMUYMHBI: Ha OCHOBE
aHa/ii3a yCJOBUS 3a/lauM 3allkChIBaTh KPaTKOe YCJIOBUeE, BbISIB/ISITh
HEeJIOCTAaTOK JAHHBIX [JIsi PellleHusl 3a/jaud, BbIOMpATh 3aKOHBI U
(dhopmynbl, HeoOXOAMMbBIe [Jisi € pellieHHs], TIPOBOAUTL PaCUEThl U
CpaBHMBATh II0/lyueHHOe 3HaueHue (U3NUeCKON BeJWYUHbI C

HN3BeCTHBIMU [NdHHBIMH

1.8

PpacCrio3HaBdATb HPOGJIEMBI, KOTOpbI€ MOXXHO p€IIMUTh TIPpHU IMOMOLH
CI)I/BI/I‘JECKI/IX METOAO0B, HCIIOJ/IL3yd OIlMHhCaHWe HCCieJOBaHNs,

BbIJE/IATh rnposepsaemMoe IMMpeAariosiokeHue, OL€HUBATb




MpaBHU/IBHOCTL TMOPAAKa TIIpOBeAeHHsA HWCC/IeO0BdHUA, [€/1aThb

BBIBO/IbI

1.9

MPOBOZUTE OTBITHI TI0 HAOMIOJeHNI0 (U3NYEeCKUX SIBJIEHWUM WU
¢usryeckux CBOWCTB Teni: (OpMyIUpOBaTh IpOBepsieMble
MIPeATO/IOKeHNsI, COoOMpaTb yCTAaHOBKY W3  TIPeJIOXKEHHOTO

000pyI0BaHus, OTMCHIBATh X0/ OTbITa ¥ (JOPMY/TMPOBATh BHIBO/BI

1.10

BBITIOJTHATE TIPSIMble M3MepeHUsl C HCII0/Ib30BaHUEM aHa/IOrOBBIX
npubOpOB ¥ [IaTUMKOB (DU3MUECKMX BeJMUYWH, CpPaBHUBATb
pe3y/lbTaThl U3MepeHWd C Y4éTOM 3aJaHHOM abcosoTHOU

MOTPeLHOCTH

1.11

MIPOBO/IUTh MCCJ/IeJOBaHUE 3aBUCUMOCTH OJHOM (PU3MUecKou
BeJIMUMHBI OT JPYrOM C WCII0/Ib30BAHHWEM MPSIMbIX U3MepeHUN:
TM/IaHMPOBaTh MCCJieloBaHUe, COOMpaTh YCTAHOBKY U BBIMOJHATh
V3MepeHusl, CJleflysi TIpeJJIO)KeHHOMY T7laHy, (PUKCHpOBaTh
pe3y/ibTaThl TIOJIyUEHHOW 3aBUCUMOCTH B BuJe Tabmul u

rpavKoB, [je/1aTh BHIBO/bI IO pe3y/bTaTaM UCC/Ie[0BaHuUs

1.12

MPOBOAUTb KOCBeHHble U3MepeHusi (U3UUeCKUX BeJUUMH:
MIaHUPOBaTh ~ W3MepeHusi, coOupaTh  IKCTepUMEHTabHYIO
YCTaHOBKY, C/ieAys TpeA/o)KeHHOM WHCTPYKLUWU, W BBIUUC/SATH

3HauyeHHne Be/TMYMHbI

1.13

CO6J'II-O,I:[aTb MpaBW/ia TEXHUKH 0e30I1acHOCTH npu pa60Te C

nabopaTopHbIM 000py/0BaHUEM

1.14

XapaKTepU30BaTh TMPHHLUIBI AeWCTBUS W3yYeHHBIX TPHUOOPOB M
TeXHUUECKUX YCTPOWCTB C OIMOPOM Ha WX OINWCaHWS, WCIOJ/b3YS
3HaHUS O CBOMCTBaX (U3NYECKUX SIBIEHUH W HeoOXOAuMble

(u3ryeckre 3aKOHOMEPHOCTU

1.15

pacrno3HaBaTh TIPOCThIe TeXHUUYEeCKHe yCTpOMCTBa u
M3MepUTesIbHbIe TIPUOOPHI 10 CXeMaM M CXeMaTHUHBbIM PHUCYHKaM,
COCTaBJISITh CXEeMbI 3/IEKTPUUECKHUX Lierel C Moc/iejoBaTe/IbHbIM U
napajjie/bHbIM COeJJMHEHWEeM 3/IeMEeHTOB, pa3/juuasi yC/IOBHbIE

0003HaUYeHHS 3/IEMEHTOB JJIEKTPUUYECKUX HEHEﬁ

1.16

MPUBOJUTL TMpUMepbl (HaXOAWTb HH(POpPMAaLMI0 O IpUMepax)
MPaKTUYeCKOr0  HCII0/Ib30BaHUSl  (PM3UUECKUX  3HAHUM B

TOBCETHEBHON >KW3HU [yi1 obecrieueHWss 0e30MacHOCTH TIpH




obpammieHud ¢ mipubOpaMHd M TEeXHUUYECKUMU YCTPOMCTBAMU,
COXpaHeHWs 37I0POBbsSi U COOJIFOZIeHHSI HOPM 9KOJIOTWYeCcKOoro

TIOBeZIeHHS B OKPYyKatolleld cpefie

1.17

OCYILLIECTB/ISATh TIOMCK WMHGOpMaLuK (PHU3UUeCKOro COZIep’KaHUs B
ceTu lIHTepHeT, Ha OCHOBe WMEKOIIMXCS 3HAHUA U MYTEM
CpaBHEHUs JIOTIO/THUTE/IbHBIX VICTOYHUKOB BbI/Ie/IATh
vHoOpMalMo, KOTopasi sIB/sIeTCS NPOTHBOPEUYMBOM WIW MOXKET

OBbITb HEIOCTOBEPHOU

1.18

WCTIONb30BaTh TIPM  BBIMOJIHEHUM Y4eOHBIX 3a/laHuil  HayuyHO-
TIOMYJISIPHYIO JIUTEPaTypy (PU3MUYEeCKOro CO/lep>KaHusl, CIIpaBOYHbIe
MaTepuasbl, pecypcbl ceTu VIHTepHeT; BaJeTb IpPUEMaMU
KOHCITeKTUDOBaHUsS TeKCTa, TpeoOpa3oBaHus WHPOpPMALUK U3

OJZIHOM 3HAKOBOW CHUCTEMBI B JPYTYIO

1.19

co37aBaTh COOCTBEeHHble TIMCbMEHHbIe U KpaTKHe YCTHBIE
coo01eHus, 000011as UHGOPMALIMI0 U3 HECKOJBLKUX UCTOUHUKOB
(u3MUeCcKoro coziep)KaHusi, B TOM UHC/Ie MyO/IMUHO TIpe/iCTaB/IsATh
pe3y/bTaThl MPOEKTHOM WIW WCC/Ie0BaTe/bCKOW [esiTeIbHOCTH,
MpyU 3TOM TPaMOTHO HCIO/b30BaTh HW3YYEHHbIM MMOHATUWHBIN
anmapaT  Kypca  (M3MKM,  CONPOBOXJAaTb  BBLICTYI/IEHUE

Tpe3eHTaruen

1.20

NpYA  BBITIOJTHEHWH  y4eOHBIX TPOEKTOB UM WCC/Ie[OBaHUMN
(br3MUeCKUx TIPOLIECCOB pacripefienisiTh 00sS3aHHOCTH B TPyIIIe B
COOTBETCTBMM C TIOCTaBJIeHHbIMUA 3ajjayaMH, CJAeuTb 3a
BBITIO/THEHUEM I1/IaHa [IeWCTBUM U KOPPEKTUPOBATh ero, aZileKBaTHO
OlleHWBaThb COOCTBEHHBIM BK/IaJ, B JeSTebHOCTb TPYIINbI,
BbICTPauMBaTh KOMMYHUKAaTUBHOE B3aWMOJENCTBUe, TIPOSIBIISIS

TOTOBHOCTb pa3peniaTb KOH(MIUKTBI

9 KVIACC

Kopg,
npoBepsieMoro
pe3yJ/ibTara

IIpoBepsieMble NpeAMeTHbIE Pe3y/IbTaThbl 0CBOEHHS
aJanTHBHON 0CHOBHOH 00pa3oBaTe/IbHOM MPOrpPaMMbI
OCHOBHOTIO 00111ero 00pa3oBaHMsI

1.1

HCTI0J/Ib30BATh M3YyUE€HHBbIE TIOHATHSA

1.2

pa3/nyaTh ABJ/JI€HUA I10 OINMMCAHHWIO MX XdPAKTE€PHBIX CBOMCTB Y Ha




OCHOBE€ OIIbITOB, AEMOHCTPUPYIOIHUX JdHHOE @HBHQECKOE sgBJ/1eHHre

1.3

pacrio3HaBaTh TIPOsIBJIeHHWE W3YUYeHHBIX (HU3UUECKUX SIBJIEHUN B
OKpy)KalollleM Mupe, B TOM uucie ¢Gu3nueckie sB/IE€HUS B
Npupojie, TMpPUA S5TOM MEepeBOJUTh MPAKTUUYECKYH 3ajauyy B
yueOHYI0, BBIJE/SATh CYI[eCTBEHHble CBOWCTBA (TIPU3HAKH)

(br3UUeCKUx sIBJIeHUN

1.4

OMUCHIBAaTh U3yueHHble CBOMCTBA Tel U (PU3WUYeCKue SIBJIeHUs,
WCIoJb3ysl (u3uueckre BeJMUYMHBI, NPU OMUCAHUM TMPaBUIBHO
TPaKTOBaTb  (PU3WYECKUN CMBIC/I  KCIOJIb3yeMBIX  Be/WYUH,
o003HaueHUsi W eJUHULBI (U3NYeCKUX BeJWYMH, HaXO/AUTh
(opMysnbl, CBSI3bIBAIOIME [JaHHYIO (U3NUYECKYI0 BEeIUUMHY C
JPYTUMU  BeJIMYMHAMM,  CTPOUTh  TrpapUKA  W3YYEeHHBIX

3aBUCUMOCTeN (hH3UUYeCKUX BeJTUUKH

1.5

XapakTepy30BaTb CBOWCTBa Tesl, (¢U3MUeCKHe sB/IeHUs U
TpPOLIeCCh], MCII0/Ib3ysl M3yUeHHble 3aKOHbI, TP 3TOM JlaBaThb
C/I0BeCHYI0  (DOPMY/IMPOBKY 3aKOHa U  3alUChbIBaThb  €ro

MaTeMaThuUyeCKOoe BbIpa’kKeHue

1.6

00BSICHATL (hr3HUecKHe TIPOIeCChl M CBOMCTBA TeJl, B TOM UHC/Ie U
B KOHTEKCTe CHTyal[iii MPaKTUKO-OPUEeHTHPOBAHHOTO XapakKTepa:
BBISIB/ISITh TIPUUHMHHO-C/Ie/ICTBEHHBIE CBSI3W, CTPOUTH OOBSICHEHHE
U3 2 — 3 JIOTUYeCKUX IIaroB C MOMOLIbI 2 — 3 U3YYEHHBIX
CBOlMCTBA (DU3MUECKUX SIBIeHWM, (U3NUeCKUX 3aKOHa WU

3dKOHOMEPDHOCTH

1.7

peliath pacyéTHble 3ajauM (Onuparolyecss Ha CUCTeMy u3 2 — 3
ypaBHEHUI), WCMOb3ys 3aKOHbl U (OPMYJbI, CBsI3bIBaOLMe
(dusnueckre Be/JMUMHBI: HAa OCHOBE aHa/lu3a YCIOBUA 3aflaudd
3aMychiBaTh KpaTKoe YC/IOBHe, BBbIAB/IATh HeNOCTAlOLIMe WU
n30bITOUHBIE  JlaHHBIE, BBIOMPATh 3aKOHBI ¥ (OPMYJIbI,
HeoOXoJMMble /IS pelleHUs, MPOBOJUTh PACUETHI M OL€HUBATh

Pea/TMCTUYHOCTD ITO/TYyYEHHOI'O 3HaUE€HHUA (bHSHHECKOﬁ BeJIMYHHbI

1.8

pacrosHaBaTh TMPOOJieMbl, KOTOpble MOYKHO DeIIWTh TPH TOMOILH
(u3nUecKMX MeTO[0B, MCIIO/Ib3ys OMNWCaHWe UCCIe[0BaHUs,
BbIJIE/ISITh TIPOBEpsieMOe TpeIIo/I0XKeH e, OLleHUBATh MPABUIbHOCTD
ropsiika  TIpOBeZieHWsi ~ MCCJIeioBaHUsl,  JeflaTb  BBIBOJPI,

WHTEPTIPETUPOBATh Pe3y/IbTaThl HAOTIOZEHHI U OTTHITOB




1.9

TIPOBO/IUTL OTBITHI TI0 HAO/IOJeHUI0 (U3NUECKUX SIBJIEHUN WU
(bu3ryeCcKUX CBOMWCTB Tes: CaMOCTOSITEJIbHO COOMpAaTh YCTaHOBKY
13 U30BITOYHOrO Habopa 000py/J0BaHMsI, ONTUCHIBATh XOZ, OMbITa U

€ro pe3ysbTaThl, GOPMYIUPOBATH BHIBO/bI

1.10

MPOBOAUTE TPU HEOOXOJUMOCTH CEepHI0 TIPSMBIX H3MepPeHHH,
orpefiesisisi CpefiHee 3HaueHHe H3MepsieMoU BeiMuuHbl ((hOKyCcHOe
paccTosiHie cobuparotiieli JMH3bI), 000CHOBBIBATh BHIOODP criocoba

r3MepeHus (M3MepUTeTbHOTO IprUbopa)

1.11

TIPOBO/IUTh MCC/IefIOBaHUe 3aBUCUMOCTeN (DHM3UUeCKUX BeTUUUH C
WCTI0/Tb30BaHUEM TIPSIMBIX M3MepeHuit: TJIaHUPOBATh
HCCiefioBaHue, CaMOCTOSITe/IbHO cobupaThb yCTaHOBKY,
(buKCcHUpOBaTh pe3y/bTaThl MOTYUeHHOW 3aBUCUMOCTU (hHU3UUYeCKUX
BeJIMUMH B BUjJe Tabmuiu rpaduKoB, [efaTh BBIBOABI TIO

pe3yJsibTaTam MCC/ieIOBaHuUS

1.12

MPOBO/IUTh  KOCBEHHble M3MepeHus: (U3NUeCKHUX  BeJMUMH:
IUIaHUPOBaTh ~ W3MepeHus, CcoOupaTh  JKCIEePUMEHTAIbHYIO
YCTAHOBKY U BBINOJHATH W3MepeHus, Cjefys Ipe/O’KeHHOU
VHCTPYKLIMY, BBIUMC/IATH 3HaueHWe BeJIMYMHBbI U aHa/lIu3UpoBaTh
MOJIlyYyeHHble pe3y/bTaTbl C YYETOM 3a/|JaHHOM TOTPelHOCTH

u3MepeHuin

1.13

cobsrofaTh TIpaBWJla TEXHWKM 0e30MacHOCTH Tipu  pabore C

nabopaTopHbIM 000pyJ0BaHUEM

1.14

pa3MyaTh OCHOBHBIE MPU3HAKU U3YUEHHBIX (PU3HUUECKUX MO/Ie/eH:
MarepuasbHasi TOYKa, abCO/IIOTHO TBEpPZOE Te/lo, TOUYEeUHbIH
HCTOYHUK CBETa, Jyu, TOHKAsl JIMH3a, IJIaHeTapHasi MOJIe/Tb aTOMa,

HYK/IOHHadA MOJeJ/ib aTOMHOI'O A/ipa

1.15

XapaKTepu30BaTh MPHHLUIBI AeWCTBUS M3yYeHHbIX TPHOOPOB U
TeXHUYeCKUX YCTPOMCTB C OMOPON Ha UX OMMCaHUs, UCIOJb3Ys
3HaHWS O CBOMCTBaX (U3NYECKHX SIBEHHH W Heo0XoAuMble

(busryeckre 3aKOHOMEPHOCTH

1.16

WCTIOb30BaTh CXeMbl U CXeMaTUUHble PUCYHKH HW3Y4eHHBIX
TEXHUUYEeCKUX  YCTPOWMCTB,  W3MepHUTeNbHbIX  TMpPUOOPOB U
TEeXHOJIOTUUYeCKMX  TIPOL[eCCOB  TIpU  pellleHUd  ydeBOHO-
MpaKTUUYeCKUX 3ajiauy, OMNTHYeCKHe CXeMbl [Jisi TIOCTPOeHUs

H306pa>KEHHﬁ B IVIOCKOM 3€pKaJie 1 CO6PIPEH-OH.[EI>1 JIMH3e




1.17

NIPUBOJUTHL TpUMepbl (Haxo4uTb WH(OpPMALMI0 O TpUMepax)
NIPaKTUYeCKOTO  HWCIIO/b30BaHUSI  (PU3MUECKUX  3HAaHUM B
TOBCEIHEBHON JKU3HU i1 obecriedeHusi 6e30MacHOCTH TIpU
obpameHnu c TipubopaMM W TEXHUYECKUMU YCTPOHCTBaMH,
COXpaHeHUs 370pOBbs U COO/IOZIeHHsI HOPM 3KOJIOTHUECKOTO

TIOBe/IeHHS B OKPY)Katollleld cpefie

1.18

OCYILLIeCTB/IATh TIOMCK MH(pOpMaLUK (PH3UUeCKOro COZIep’KaHUs B
ceTu VIHTepHeT, caMOCTOATeNbHO (DOPMYyAUPYys TOWCKOBBIN
3arpoc, HaXOAUTh IYTH ONpe/e/leHust OCTOBEPHOCTH I10/1y4YeHHOU
vH(OpMalLMY Ha OCHOBE MMEIOIIUXCS 3HaHUM U JI0MO/THUTE/IbHBIX

HNCTOYHUKOB

1.19

WCTIONb30BaTh TPU  BBIMOJHEHUM YueOHbIX 3aJjaHWil Hay4yHO-
TOMYJIIPHYIO JIUTEPaTypy (H3UUeCcKOro CoJep>KaHusi, CTipaBOYHbIe
Marepuasnbl, pecypcbl ceTh VIHTepHeT; B/afeTb NpUEMaMU
KOHCTIEKTUPOBAaHUSI TeKCTa, TipeoOpa3oBaHusi MHGMOpPMAIMK U3

OJIHOM 3HAKOBOW CHCTEMBI B JIPYTYIO

1.20

co3/1aBaTh COOCTBEHHbIE TTMCbMEHHBbIE W YCTHBIE COOOIEHWS Ha
OCHOBe WH(OpMAIMM W3 HECKOTbKUX WCTOYHUKOB (PU3UUECKOTO
cojJiep)KaHusl, TyOJMYHO TIPe/ICTaB/IATh pe3yabTaThl TPOEKTHOU
WA WCC/IeIOBaTe/TbCKOW /IesITe/IbHOCTH, TIPU 3TOM TPAaMOTHO
WCIIO0/Tb30BaTh HM3YyUeHHBbIM TOHSATUHHBIM armapaT MW3y4aemMoro
pa3ziena (U3UKKA U COTMPOBOXKAATh BBICTYIJIEHUE Tpe3eHTaljuei C

yuéToM 0coOeHHOCTel ayJUTOpUK CBePCTHUKOB

1.21

MpU  BBIMIOJIHEHWM  y4eOHBIX TPOEKTOB W MCC/IeI0BaHHN
(bU3MYeCKUX TIPOIIECCOB pacrpefiesisiTh 00SI3aHHOCTU B TPYIIe B
COOTBETCTBUM C TIOCTaBJIEHHBIMM  3aJjauaMH, CJAeJuTh 3a
BBITTOJTHEHUEM TI/IaHa /IeACTBUM W KOPPEKTUPOBATh €ro, aJleKBaTHO
OlLIeHWBaTb COOCTBEHHBIM BK/IaJ, B JIeITeTbHOCTh TPYIIMIbI,
BBICTPAWBATh KOMMYHUKAaTMBHOE B3aUMO/IEMCTBHE, TIPOSIBJISAS

TOTOBHOCTb pa3pellaTh KOH(IUKThI

ITPOBEPAEMBIE 3J/IEMEHTBI COJEPXXAHUA

7 KIIACC

Kop

Kop

IIpoBepsieMble 3/IeMeHTHI CO/leP)KaHUA




pa3jesia

3JIEMEHTAa

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOILEI'O MUPA

1.1

®dusrka — Hayka O Ipupofe. SBraeHus NPUPOJBIL.
duspueckue sBJIEHUA: MeXaHUuecKue, TeIlIOBbIe,

JJIGKTPpHUY€CKHWEe, MarHUTHbIE, CBETOBLIE, 3BYKOBLIE

1.2

®usnueckue BeMUUMHBbL. VI3MepeHue GbuU3MUeCKUX
BesMunH. Pusnyeckue MpuOOpeL.  [TorpemnHocThb

ru3MepeHui. MexxlyHapo/iHasi CUCTeMa e/IUHUL]

1.3

ECTECTBEHHOHaquBIﬁ METO/, ITO3HAHUA:
Ha6fII-O,ZLeHI/Ie, ITOCTAaHOBKA HaydHOr'o BOIIpOCa,
BBIABYDKEHHE TUIIOTE3, SKCIIEDUMEHT I10 IIpOBEPKe

ruriores, 00BLsICHeHHe Ha611}o,aaeMoro sABJIeHUA

1.4

Onucanue (uU3MYeCKUX SIBJIEHUWA C  TOMOLIBIO

Mo/iesien

1.5

[MpakTrueckuie pabOTHI:

###Par###l3MepeHre pacCTOSTHUM.
##HPar##l3Meperrie 00bEMa KUAKOCTU U TBEPZOTO
Tena.

#H##Par###OnpeesieHre pa3MepoB MaJlbIX TeJl.
###Par###lI3MepeHre TemriepaTypbl TIpU TOMOILLIU

KUIKOCTHOI'O TEPMOMETPA U AdTUHMKA TeMITepATYyPhI

I[NEPBOHAYAJIBHBIE CBEAEHVA O CTPOEHNN BEIIECTBA

2.1

###Par###CTpoeHre BelleCcTBa: aTOMbI U MOJIEKYJIBI,
UX pasMmepbl. OINBbITHI, [JOKasbIBarollle JUCKPeTHOe

CTpOeHHE BelleCTBa

2.2

###Par###[|BokeHre  vactvl, BemjectBa. CBsi3b
CKODOCTH [IBWJKEHMSl YacTHL] C TeMIlepaTypou.

bpoyHoBCcKoe fBWKeHUe, quddy3usi

2.3

B3aHMOAEﬁCTBHe YUdCTUL] BelleCTBa: IIPUTSDKEeHNE U

OTTaJIKMBaHHE

2.4

#H##Par### ArperaTHole COCTOSIHUS BelllecTBa:
CTPOEHHWe  Ta30B, JKUAKOCTEM U TBEPABIX
(kpuctamiueckux) Tea.  B3auMocBA3b  Mexay

CBOMCTBaMH BelecTB B Pa3HbIX arperaTHbIX




COCTOAHHUAX U UX dTOMHO-MOJIEKY/IADHBIM CTPOE€HUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUH BOZbI
[pakTryeckue paboThI:
###Par###0OLeHKa AuaMeTpa aToMa MeTOOM Ps0B
(c ucrionb3oBaHueM (potorpaduii).

2.6 #H##Par###OnbITEl 110 HAO/FOZIGHHIO  TETIOBOTO

paciIpeHus ra3os.
###Par###ONbITI 110 0OHApPY)KeHUIO0 JeMCTBUS CHUIT

MOJIEKYJIAPHOT' O TMPUTA>KEHUA

IBIDKEHUE Y B3AMMO/JEVCTBUE TEJT

31 MexaHuueckoe  aBWKeHue.  PaBHOMepHOoe M
' HepaBHOMEpHOe [IBKeHUe
###Par###Ckopocts.  CpefiHsII ~ CKOPOCTb  IIpU
3.2 HepaBHOMEPHOM [BWKeHUU. Pacuét nmytu u BpeMeHU
JIBIDKEHUSI
SfBnenue nHepUMK. 3aKOH MHepLuU. B3aumopeiictere
3.3 TeJl KakK TIpUYMHA W3MEHEHUs] CKOPOCTHU [BWXKEHHUS
Tes1. Macca Kak Mepa MHepTHOCTH TeJia
3.4 ###Par### lnoTHOCTh BellecTBa. CBsi3b IUVIOTHOCTU C
' KOJIMYeCTBOM MOJIEKY/I B e/[uHULIe 00BEMa BelljecTBa
3.5 Cusla Kak XapakTepUCTUKa B3aUMO/IECTBUS Tel
36 Cuna yrnipyroctu U 3akoH ['yka. MI3mMepeHue cuibl C
' TIOMOIIIBIO JUHAMOMETpa
#H#Par###ABeHre TAroTeHys U cuia Tsokectu. Cuna
3.7 TSDKeCTM Ha  [pyrux IulaHetax. Bec  Tena.
HesecomocTb
38 Cuna TpeHusi. TpeHre CKOJIb)KeHHsI U TPeHUe MOKOS.
' TpeHue B 1Ipupoje U TeXHUKe
3.9 ###Par###Cno)eHre CWJ/, HamnpaB/ieHHbIX MO OJHOU
' npsiMoi. PaBHOZeHCTBYIOLAsi CHJT
[pakTryeckue paboThL:
310 OrnipenienieHe CKOPOCTA PaBHOMEPHOIO [IBWDKEHUSI

(apyka B OKUJKOCTH, MOJ|e/I1 3/IeKTPUUeCKOoro

aBTOMOOW/IA U Tak janee). OmpezeseHHe cCpemHel




CKOPOCTH CKOJIb)KeHUsi Opycka WM 1Iapydka TI10
HaK/IOHHOM IIJI0CKOCTH. OrnpefjesieHUe TJIOTHOCTH
TBépAoro  Tena. OmnbITel,  Je€MOHCTpPUpYHOLIMeE
3aBUCUMOCTh pacTsDKeHUsi (Jedopmaliiy) MpYy>KUHbI
OT TIPWIOKeHHOU cu/bl. OMbITEI, JeMOHCTPUPYIOLIMe
3aBUCHMOCTb CUJ/Ibl TPEHUS CKOJIbKEHUS OT Beca TeJia

Y XapakKTepa COIpHKacaroI{Xcsl TOBepXHOCTeH

®dusnyeckue sBJeHUS B NIPUPO/ie: TIPUMepb! JBIKEeHUsI

3.11 C Ppa3/MYHbIMM CKODOCTSIMH B >XMBOW W HEXHUBOM
TIpUPO/Ie, 1eHCTBUE CUJTBI TPEHUS B IIPUPO/Ie U TEXHUKE
TexHuueckue yCTPOMCTBaA: JUHAMOMETp,
3.12
TMO/IIITATTHUKHU

JABJIEHUE TBEPIBIX TEJ, )KUIKOCTEM 11 T'A30B

Haenenne TBépAOro Tena. CriocoObI yMeHBIIIEHUST U

1 yBeJINYeHUs [1aB/IeHus
40 [aBnenue rasa. 3aBUCHMOCThb [laBjleHUs rasa oOT
' 00BEMa, TeMITepaTypbl
43 ITepepayva pasieHust TBEPABIMU TeslaMU, KUAKOCTIMU
' v ra3amu. 3akoH [lackasns. [lHeBMaTHUeCKre MalllvHbI
3aBUCUMOCTb [IaB/IEHUSI JKUAKOCTU OT TJIyOUHBI.
4.4 I'vapocratuueckuit  mapagokc.  Coobijarommyecst
cocyzel. ['mapaBnrueckue MmexaHU3MbI
Atmocdepa 3emmu U aTMocepHOe JiaBiieHUe.
[lpyumHbI  CyIIeCTBOBaHUS BO3ZAYIIHOW 000JIOUKH
4.5 3eMJIu. OrnbIT Toppuuesnnu. 3aBUCHUMOCTb
aTMOC(epHOro [aB/ieHus] OT BBICOTHI HaJ, YPOBHEM
MOps
46 Vismepenune atMocdepHOro JaBieHus. ITpubopsl s
' V3MepeHHsl aTMOC(epHOro /laB/eHUst
[eiicTBUe UIKOCTU U ra3a Ha MOTPY)KEHHOE B HUX
4.7 Teno. BbITankuparoiias (apxumeznoBa) cuia. 3akKOH
Apxumeja
4.8 [InaBanue Tes. Bo3gyxoniaBaHue
4.9 I[pakTrueckue paboThL:




WccnenoBaHve 3aBUCMMOCTU Beca Tejla B BOJe OT
00béMa TMOrpy)KEHHOW B JKUAKOCTb YacTH Tesa.
OnpefienieHye BbITAJIKUBAIOILEl CUJBI, [1€MCTBYIOLLEN
Ha TeJjo, TOIPY)XEHHOe B JKUJAKOCTb. [IpoBepka
He3aBUCUMOCTH BbITAJIKABaOLLleH CUIIBI,
JIeHCTBYIOLL[eN Ha Tes0 B >KUJAKOCTHU, OT MaccChl Tesa.
OnbITeI, JeMOHCTpUPYIOLLIHe 3aBUCUMOCTb
BbITa/IKMBAKOLEN CWJIbL, JEUCTBYIOLEHM Ha Telno B
JKHIKOCTH, OT O00Bb&Ma TIOTPYKEHHOM B >KUIKOCTh
YyaCcTU TeJa U OT  IUIOTHOCTH  JKAJKOCTH.
KoHcTpynpoBanue apeoMeTpa Ui KOHCTPYMPOBaHUe

JIOJKH U oIpejesieHre eé rpy3onofbEMHOCTU

dusuueckue sSABJIEHUSA B rnpupozje: BJ/IMSAHHE

4.10 aTMOC(epHOr0o JlaB/leHMsI Ha J>KUBOW OpraHu3M,
T/laBaHue pbI0
TexHMUEeCKHe yCTPOWCTBA: COOOIAIOIUECS COCY/bI,
i1l YCTPOWCTBO BOJOIPOBOJA, TI'M/PaBIMYeCKUN Ipecc,

MaHOMeTp, 0OapomeTp, BBICOTOMEp, IIOPIIHEBOM

HaCcocC, apeoMeTp

PABOTA, MOIIIHOCTb, DHEPI'MIA

5.1 MexaHnnueckast paboTta
5.2 MexaHnueckasi MOILIHOCTb
3 [lpocTble MeXaHW3MbI: pbluar, OJIOK, HaK/JIOHHast
' M7I0CKOCTb. [IpaBuio paBHOBecHs prlyara
5.4 [IprMeHeHye MpaBU/Ia PaBHOBECHS pbluara K 010Ky
«30/0T0e  TIpaBWIO» MexaHUKU. KoadduumeHt
5.5 MO/Ie3HOTO  JIeMiCTBUSI ~ MeXaHW3MOB.  [IpocTbie
MeXaHU3MbI B OBITY U TEXHUKE
5 6 [loTeHanbHass >Hepruyd Teja, IOAHATOTO HaJ,
' 3emMnén
5.7 KuneTtnueckas sHeprus
. [TonHast MexaHuuecKasi SHeprusi. 3aKOH U3MeHeHUsl U
o COXpaHeHUs MeXaHWYeCKOM SHepruu
5.9 I[pakTrueckue paboThL:




#H##Par###Ornpejenienre paboThl CUIbI TPEHUS! TIpU
PaBHOMEDHOM [BW)KEHUM Tejla 10 TOPU30HTaIbHON
rnoBepxHoctu. MccienoBaHue yC/IOBHM paBHOBECUS
pbruara. M3mepenve KII/] HakJIOHHOW TIOCKOCTH.

V3yueHue 3aKOHa COXpaHeHUs] MeXaHUYeCKOH

SHepruu
dusnyeckue siBJeHUs B TIPUpPOJie: pblUard B TeJie
5.10
yesioBeKa
TexHUuecKWe YCTPOWMCTBA: pbluar, MOJBWXHBIA U
5.11 HETOABIKHBIM ~ O/JIOKM, HAK/JIOHHAsi  IIOCKOCTb,
MIPOCThIe MeXaHU3MBI B OBITY
8 KI/IACC
Kopg, Kopg,
ITpoBepsiemMble 371eMeHTbI COJepPIKaHMs
pa3jena j/1IeMeHTa
TEIVIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOXKEHUsS] MOJIEKYJ/IIPHO-KUHeTUUe CKOU
61 TEOpUU CTPOeHUsT BeljecTBa. Macca U pa3Mepbl
' MosieKy/n. OMbIThI, TOATBEpXKJarollie OCHOBHbIE
T0JI0KeHUsI MOJIEKY/IIPHOKUHEeTUUeCKOU TeOpum
Mogenu TBEPAOTo, JXMIKOTO W Ta3000pa3HOro
6.2 COCTOSTHUM BellleCcTBa. Kpucrannueckue u
aMop(dHble Tesa
6 OObsicHeHHe CBOMCTB Ta30B, >KUJKOCTEH U TBEP/BIX
6.3 TeJs Ha OCHOBe TOJI0)KEeHUH
MOJIeKY/ISIPHOKMHETUUeCKOM TeOpuu
6.4 CmauuvBaHMe Y KalW/ISIDHbIE SIBJIEHUS
6.5 TeryioBoe paciMpeHUe U CxxaTve
66 Temmneparypa. CBs3b TemIepaTypbl CO CKOPOCTBIO
' TEeTJIOBOTO /IBU)KEHUS YaCTHL]
6.7 BuyTpenHsis ~ 3Heprus.  Criocobbl  M3MeHeHUsi
' BHYTPEHHel 3Hepruu: Terviornepejaua U COBepIIeHUe




paboThI

6.8 Bugper Tervionepejayun: TeTI0NIPOBOAHOCT,
' KOHBEKLIUs, U3/lyuyeHue
KomuectBo TemioTel. Y[enbHas TelJIOEMKOCTb
6.9
Bell|eCTBa
TerniooOMeH W TeryioBoe paBHOBecCHe. YpaBHEHHE
6.10
TeryioBoro HanaHca
611 [InaBneHve U oOTBepJeBaHHWE KPUCTA/IMUECKUX
' BelleCTB. Y e/lbHas TeIioTa IJ1aB/leHust
[Tapoobpa3oBanve # KoHAeHcauusi. VicmapeHwue.
610 Kurienne. ¥YgenbHass TeryioTa MapooOpa30BaHus.
' 3aBUCUMOCTb TeMIlepaTypbl KUTIeHHUS oT
aTMoc(epHOT0 JjaBeHust
6.13 BraxkHoCTh BO3gyXa
6.14 OHeprus TOIUIUBa. Y Jie/ibHas TernioTa CropaHus
[MpuHUMTBI paboThl TeryioBbIX gBuraTenei KIII
6.15 TeIUIOBOr0 JBuraresisi. TeruioBble JBUraTesid U
3all{MTa OKpY’Karolleil cpe/ibl
3aKOH COXpaHeHMsi W TMpeBpallleHHsi SHepruvd B
6.16
TEeIUIOBBIX MpoLjeccax
[TpakTueckue paboTHI:
#H##Par###OnbITEl 110 0OHADY)KEHUIO [eHCTBUS CHIT
MOJIEKYJ/IIPHOT'O TIPUTSKEeHUS].
H#A##Par###OMbITEl 110 BbIPALLIMBAHUIO KPUCTAJI/IOB
TIOBapeHHOU COJTA WU/H caxapa.
6.17 H##HPar###0ONBITl 0 HAOMIOZEHWIO  TETIJIOBOTO

pacllvpeHUs ra30B, )XUJKOCTeN U TBEP/BIX TeJl.
###Par###OnpeneneHne  JaBjeHus1  BO3JyxXa B
OasutoHe mmpwuLa.

#H##HPar###ONbITL], [@MOHCTPUPYIOLLE 3aBUCUMOCTD
JlaBJIeHUsT BO3/yXa OT ero 00bEMa U HarpeBaHUSI WU

OXJIaXK/I€HUS.




6.18

###Par### IpoBepka TUIIOTe3bI TUHEeHOMN
3aBUCHMOCTH  JIIMHBI ~ CTOJI0MKA O KUAKOCTA B
TePMOMETPUUECKOW TPyOKe OT TeMITepaTyphl.
###Par###HabmoneHe  W3MeHeHWsT  BHYTPeHHe
SHepryu TeJjia B pe3y/bTaTe Terionepesaun U paboThbl
BHELLHUX CUJIL.

#i#Par###llccnenoBanye siBleHUsl TeIIo0OOMeHa TIpH
CMeIITMBaHUU XOJIOZHOU U ropsiueid BOJbI.
#H##Par###OnpeeneHue KO/IMYeCcTBa  TeIUIOTHI,
TIOJTyUeHHOTO BOJIOW TIpU TerjiooOMeHe C HarpeThiM
MeTa/l/IM4eCKUM L{UTUH/POM.
###HPar###0rnpeiesieHne  y/leTbHOW  TeIJIOEMKOCTH
BellleCTBa.

#H##Par###lccnenoBaHye npoLecca UCrapeHus.
###HPar###0rnpesiesieHe OTHOCHUTEBHOM B/IaKHOCTH
BO3/yXa.

#H##HPar###0npegenenve yZenbHON TeIIOThI

I11aBJ/IEHUA Jib/Jd.

dusnyeckue sB/IeHUST B TPUPOZE: TOBEPXHOCTHOE
HaTsDKEHWe W KalWwiIspHble SIBJIEHHSI B TIPUPO/IE,
KpUCTa/yibl B Tipupofge, wu3nydeHue CoJHIIa,
3aMep3aHue BOIOEMOB, MOPCKHe Opu3bl; 0Opa3oBaHue

POChI, TYMaHa, WHesl, CHera.

6.19

TexHuueckre YCTPOWCTBA: KalWIApbl, NPUMeEpEI
VICTI0/Ib30BaHUs KPUCTaIIOB, JKUJIKOCTHBIN
TePMOMETP, [aTUMK TeMIlepaTypbl, TEPMOC, CUCTeMa
OTOIUIEHHS  [IOMOB, TWUIPOMETPbI,  ICHUXPOMETP,

rapoBasi TypOvHa, BUraTe/lb BHYTPEHHETO CrOPaHHUs.

SJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1

OsiekTpusauusi Ten. [IBa poja  37eKTpAYeCKUX

3apsioB

7.2

B3aunmogeiicTBue 3apsokeHHbIX Tesl. 3akoH KysoHa




(BBBI/ICI/IMOCTB CHJIBI B3aHMOAeﬁCTBHH 3dPSPKEHHBIX TeJT

OT Be/IMUMHEBI 3apAI0B U PACCTOAHUA MEXY TE]'IE[MI/I)

DJIeKTPUYECKoe roJie. HanpskéHHOCTB
7.3 3/IeKTpUUYeCKOro rmoJigd. [IpUHLuUIT  Cyreprno3vunuu

3/IeKTPUYECKUX T10J1eli (Ha KaueCTBEHHOM yPOBHE)

Hocurenu snekTpuyeckux 3aps/ioB. OjieMeHTapHbIA
7.4 3JIeKTPUYeCKUI 3apsz,. Ctpoenue aroma.

[IpoBOAHUKY U AUS/IEKTPUKU
7.5 3aKOH COXpaHeHUs JIeKTPUUYeCKOro 3apsa

ONeKTPUYeCKUd TOK. YCJIOBUSI — CYIeCTBOBaHUS
7.6

3/1eKTPUUECKOr0 TOKa. VICTOUHMKH MMOCTOSTHHOTO TOKa

[eiicTBUsi ~ 3MeKTpUYECKOTO  TokKa  (TersioBoe,
7.7 XMMHUYECKOe, MarHWTHOe). OJeKTPUYeCKUM TOK B

JKAJKOCTSIX U ra3ax

JnekTpudeckasi uernb. Cuma TOKa. JJEKTPUYEeCKoe
7.8

HarpspKeHHe

CornpotuBrieHue [IPOBO/JHUKA. YnensHoe
7.9

COMNPOTHUB/IEHVE Bell[eCTBa
7.10 3akoH Oma Jj1s1 yuacTKa Liernu

[locnesoBaresnibHOE U Mapasijie/lbHOe COeUHeHHe
7.11

TIPOBO/IHUKOB

PaboTta ¥ MOIIHOCTh 3/IEKTPHUUECKOTO TOKA. 3aKOH
7.12

Ibxoyns — JleHua

DJleKTprUUecKue 1IeMd U NMOTpeOUTeN 3IeKTpUIeCcKon
7.13

3Hepruu B ObITy. KOpOoTKOE 3aMBbIKaHUe

ITocTostHHBIE MarHUTHI. B3aumopeiictBue
7.14

TTIOCTOSIHHBIX MarHUTOB

MarnutHoe mnosile. MarHuTtHoe Ione 3eM/d U ero
7.15

3HaueHHe [JIs1 JKU3HU Ha 3emiie

OneiT Opcresa. MarHutHOe I1071e  3/IEKTPUYECKOIO
7.16

TOKA. HpI/IMEHeHI/Ie 3JIEKTPOMAI'HUTOB B TEXHUKE




,Z[EI‘/JICTBI/IE MdIroHuMTHOTI'O T10Jid Ha TIPOBOAHUK C TOKOM.

;17 OneKkTpoABUrare/ib TIOCTOSTHHOT'O TOKa.
' Vicionb3oBaHue 371eKTpojBUraresield B TeXHUYEeCKUX
yCTPOMCTBax U Ha TPAHCIIOpTe
;18 Onbitel  @apasiess.  SIBeHHWe  3/1IeKTPOMAarHUTHOM
' vHAyKuuu. [Ipasuio JleHua
OJeKTporeHeparop. Criocobb1 TIO/TyYeHUsI
7.19 3/7IeKTPUUECKOM  SHeprud.  OJIeKTPOCTaHLMKM  Ha
B0300HOBJISIEMBIX UCTOYHHUKAX SHEPTUU
[TpakTueckue paboTHI:
OmbiTel 1O  HAOMIOJEHWIO  3/IEKTPU3ALMH  Tesl
VH/IYKLJUel ¥ TPU CONPUKOCHOBEHUH.
VccnenoBanne [eWCTBUSL 3/1EKTPUYECKOrO TOJIsS Ha
TIPOBOJJHUKY U JU3IEKTPUKHU.
Cbopka u mpoBepKa pabOThI 3/IEKTPUUECKOUW LeTH
MIOCTOSTHHOTO TOKa.
VI3mepeHue U peryivpoBaHye CU/bl TOKA.
Vi3amepeHue U1 peryivpoBaHre HarpsKeHUsl.
VccnepoBaHue 3aBUCMMOCTH CH/bI TOKa, HAYLIEro
yepe3 pe3nUCTOp, OT COINPOTUB/EHUS pe3ucTopa U
720 HanpsDKeHUsl Ha pe3ucTope.

OMBITHI, JIeMOHCTPHUPYIOIIHe 3aBUCHUMOCTb
5/IEKTPUYECKOTr0 COTIPOTHBIIEHHS TIPOBOJIHUKA OT ero
JJIUHbI,  TUIOIIAJW  TIOTIepEYHOT0  CeYyeHUus U
MaTepuarsa.

[lpoBepka TmpaBW/Ia CJIOKEHUS HaMpsDKeHUR Tpu
1oc/e/loBaTe/IbHOM COeJUHEHWH [IByX pe3UCTOpOB.
IlpoBepka mpaBWnaa [AJis CWIbl TOKA  TpHU
rapasijieibHOM CoeJJMHEeHUU pe31CTOPOB.
OmnpeneneHvie  paboTbl  3/IEKTPUYECKOTO  TOKa,
uzyilero yepe3 pesucrop. OmnpesiesieHre MOLJHOCTH
3/IEKTPUYECKOT0 TOKA, BBIJ|esieMOM Ha pe3ucTope.

I/ICC]IE,E[OBaHI/Ie 3dBUCUMOCTH CHJIbI TOKa, HAYILETrOo




yepe3 JIaMIOYKy, OT HarpsbkeHWss Ha  Heil.
Onpepenenne KII/I HarpeBaresnsa. VccoiemoBaHue
MarHMTHOTO B3aUMO/IEUCTBUS TIOCTOSTHHBIX MarHUTOB.
N3yueHye MarHWTHOTO TMOJSI TTOCTOSIHHBIX MarHUTOB
npyu X 00beAVHEeHUM U pa3fesieHud. ViccienoBaHue
JIeCTBUST 9JIEKTPUUECKOTO TOKA HA MAarHUTHYIO
cTpesiky. OmnbIThbl, J€MOHCTPUPYIOLUE 3aBUCUMOCTD
CUJ/Ibl B3aUMOJEMCTBUSI KaTyLIKA C TOKOM U MarHura
OT CWIbl TOKA W HarpaB/eHUsi TOKa B KaTyLIKe.
N3yueHune [elCTBUSI MarHUTHOTO T10JIs1 HA TIPOBOJTHUK
c TokoM. KoOHCTpyupoBaHMe W W3yuyeHUE PaOOTHI
3/IeKTPOJBUraTeJIs. N3mepenue KITA
3/IeKTPO/IBUraTe/IbHOM  yCTaHOBKU.  OMBITBI 110
VCCTIe[JOBaHUIO SIBJIEHUST 3/1eKTPOMAarHUTHOM
WHJYKI[MW: MCCel0OBaHUEe W3MEHEHWM 3HaueHusi U

HaripaB/JIeHUA MHAYKIIHUOHHOT'O TOKd

dusuyeckue SBAEHUS B TIPUpOJe: 3JIeKTpPUYeCKHue

ABJIEHUSA B aTMoccbepe, 3JIGKTPUUECTBO  JKMBBIX

7.21 OpraHuM3MOB, MarHuTHoe Tojie 3eMid, Jpeid
TMOJIFOCOB, POJIb MarHUTHOTO TIO/S [Jii JKU3HU Ha
3emJie, TIOJISIPHOE CUSTHUE
TexHUUeCKHe yCTPOMCTBA: 371eKTPOCKOM, amriepMeTp,
BOJIbTMETP,  PeoCTaT, CYETYMK  3JIeKTPUUeCKOH
SHepruu, 3/1eKTPOOCBETUTE/IbHBIE TIpUOOpPHI,
7.22 HarpeBaTe/lbHbIE  3JIEKTPONPHOOpPLI  (TIPUMepHI),
3/IeKTpUYeCKHe TIpeJOXpaHUTeNH, 3/eKTPOMarHur,
3/1IeKTPOJIBUraTe/b T[OCTOSIHHOTO TOKA, T'eHepaTop
MOCTOSTHHOTO TOKa
9 KJ/IACC
Kop Kop,
[IpoBepsieMble 371eMeHThI COZlepKaHUsT
paszena 3/1eMeHTa
8 MEXAHWUUYECKUWE ABJIEHUA




MexaHuueckoe ABI>)KeHHe. MaTepHaanaﬂ TOUKaA.

51 Cucrema otcuéra
8.2 OTHOCUTETBHOCTh MEXaHUYeCKOT0 JABVKEeHUS
8.3 PaBHOMepHOe NIpSIMOJIMHEWHOE JBU)KEeHHE
###Par###HepaBHOMepHOe NIPSIMOJIMHEHOe
8.4 nBwkeHure. CpefHsss U MICHOBEHHasg CKOPOCTb Tejla
TP HEPAaBHOMEPHOM [IBW)KEHUU
g5 Yckopenue. PaBHOyCcKOpeHHOe  TIPSIMOJIMHEMHOe
' JIBIDKeHUe
8.6 ###Par###CBobomHOe naseHre. OnbIThl ["aues
#H##Par###PaBHOMepHOe IBHW)KEHUE T10 OKPY>KHOCTH.
8.7 ITepuop v yactora obpaieHus. JIMHeliHas ¥ yrJioBast
CKOpoCTHU. LleHTpoCTpeMuUTe/IbHOe YyCKOpeHue
8.8 [TepBs1i1 3ak0oH Hbr0TOHA
8.9 Bropoii 3akoH HetoTOHa
8.10 TpeTuii 3akoH HbroTOHA
8.11 #H#Par###] [pyHLUI CyNIepro3suLiuy CUjl
8.12 Cwuia ynpyroctu. 3akoH ['yka
8.13 ###Par###Cuia TpeHUs: CUia TPeHUs CKOJIbKeHUs,
' CWJ/1a TPeHUs MOKOs, APYTye BUbl TPEHUS
8.14 ###Par###Cuna THKeCTU UM 3aKOH  BCEMHPHOIO
' TATOTeHUsI. Y CKOpeHre CBOOOHOTO MaieHust
815 [Oewkenve 1uiaHeT BOKpyr ConHua. [lepsas
' KOCMMUeCcKasi CKOpoCTb. HeBeCcOMOCTE U Ireperpysku
. PaBHOBecre MaTepHajbHOW TOUKH. AOCOTIOTHO
616 TBEpJ0e TeJlo
###Par###PaBHOBeCue TBEPOr0 Tesa C
8.17 3aKperyIeHHOW OChbHO0 BpallleHWs. MOMEHT CHJIBIL.
LleHTp TsKeCTH
Mmnynec Tena. M3meHeHue wummy/abca. MMmysbc
8.18
CHUJIBI
8.19 3aKOH COXpaHeHUsI UMITyJ/IbCa
8.20 ###Par###PeakTHBHOe [IBUKeHUe




8.21

MexaHuuecKkas pa60Ta N MOILIHOCTDb

8.22

Pabota cunm TSKeCTH, ymnpyroctd, TpeHus. CBsi3b

SHEepruuv u paGOTBI

8.23

HOTEHL[I/IaJILHaH SHeprusda TeJja, IIOAHATOrO0 Haf

TOBEPXHOCTHIO 3eMJIu

8.24

[NoTeH1ManbHast SHEPryst C)KaToOW MPY>KUHbI

8.25

###Par###KuneTnueckass sHeprus. Teopema o

KUHEeTUYeCKOU SHepruu

8.26

#i#Par###3akoH COXpaHeHus MeXaHUUYeCcKon

SHEeprum

8.27

T[pakTUyeckue paboThI:

OnpezeneHrie  cpefiHeli  CKOPOCTU  CKOJIbKEHUS
Opycka WM [BWKeHHs IIapdkKa TI0 HaKJIOHHOW
nnockoctd. OrnipefiesieHe YCKOPeHUsl Teja IpHU
DaBHOYCKOPEHHOM  [IBIDKEHMM [0  HaK/JIOHHOMN
TIJIOCKOCTH.

VccnefoBaHve 3aBUCMMOCTH IyTU OT BPeMEeHU IIpU
DPaBHOYCKODEHHOM  /IBI)KeHHM 0e3  HauaabHOU
CKOpOCTH.

[TpoBepka TruMOTe3bl: €C/AU TIPM PaBHOYCKOPEHHOM
JIBIDKeHUM 0e3 HaualbHOW CKOPOCTH MYTH OTHOCSITCS
KaK psi/i HEeuéTHbIX UHuCes, TO COOTBETCTBYIOLHUE
MIPOMEXXYTKU BpEMeHH OJJMHAKOBBI.

WccnefoBaHve  3aBUCMMOCTHM  CWUJbl  TpEeHUS
CKOJIB)KEHUSI OT CW/Ibl HOPMajabHOTO [jaB/IeHUS.
Omnpenenenvie Ko3(dduilieHTa TPeHUsI CKOJIbKeHUS.
Ornpepnenenre »XECTKOCTU NpyxuHbl. OrnpezeseHue
paboThl CHJIBI TPeHUs] TIPU PaBHOMEPHOM /IBHKEHUH
Tena 1o TOPU30HTa/IbHOM MOBEPXHOCTH.
OrnpejieneHrie paboThI CUJIBI YIIPYTOCTH MPU TIOABEME
rpy3a C WCIO/b30BaHHWEM  HEMOJBWXKHOIO U

IIOIBUXKHOI'O 0JI0KOB

8.28

dusuueckue sBJIEHUS B npupoje: TMPpU/INWBbBI U
OTJ/IMBBI, [ABW)XE€HHE IIJIdHET ConHeuHoM CHCTEeMBI,

P€aKTHBHO€E ABMXXE€HHUE J)XMBBIX OPraHHU3MOB




8.29

TexHuueckre yCTPOWCTBA: CIUOMETpP, [JaTUHKU

IMOJIOKeHHs, PaCCTOAHKUA U YCKODEHUS, PAKETHI

MEXAHUNYECKHWE KOJIEFAHVA 1 BOJIHBI

9.1

KosnebarenbHoe JIBIDKEHHE. OcCHOBHBIE
XapaKTepUCTUKU  KOyieDaHWH: TIepuoji, 4YacToTa,

dAMIUINTYd

9.2

MaTematuueckuii U TIPYKUHHBIA  MAasiTHUKHU.
[lpeBpaijeHrie  3HepruM  Mpu  KosebaTesbHOM

ABH)XeHHUH

9.3

3aTyxarorue KosiebaHusi. BeIHYK/1eHHbIe KOsieOaHUsl.

Pe3oHaHc

9.4

Mexanuueckue BojHbI. CBOWMCTBA MeXaHUUeCKHUX
BosiH. [Ipofjo/ibHBIe M TIOMepeyHble BOMHBL [lMHa
BOJHBI W  CKOPOCTb €€  pachpoCTpaHeHWsl.
MexaHnuueckue  BOJHBI B TBEpPAOM  Tere,

CeCMHUYEeCKHe BOJTHBI

9.5

3ByK. ['pOMKOCTS ¥ BbICOTa 3ByKa. OTpakeHue 3ByKa

9.6

9.7

WHdpa3ByK U yabTpa3ByK

[MpakTuyeckue paboOTHI:

OnpezeneHrie 4acTOTbI M Tepuofia KojebaHMit
MaTeMaTU4eCKOro MasiTHUKA.

OmpefesieHlie  4acTOTBl M Tepuoja KoyeOaHui
MIPY>KWHHOT'O MasiTHUKA

WccnenoBanre 3aBUCMMOCTH Tepuofa KoyieOaHuid
MOJBELIEHHOT0 K HHUTH Tpy3a OT /[JMHBI HUTH.
WccnenoBanve 3aBUCMMOCTH Tepuofa KosieOaHui
MPY’KUHHOI'O MasiTHUKAa OT Macchl rpy3a. IlpoBepka
HEe3aBUCHMOCTH  Tepuoja  KosnebaHWil  rpysa,
TO/BELLIEHHOT0 K HUTH, OT MacChl rpy3a U KECTKOCTH
NPY)KUHBL.  VI3MepeHue yckopeHusi CBOOOJHOro

naeHus

9.8

dusnueckue SB/IEHUS B rnpupoze: BOCIIpUATHE
3BYKOB >XMBOTHBIMH, 3eMJ/IeTPpSACEHUE, celicMHUeCKHe

BOJIHBI, LIlyHaMH, 3XO0




9.9

TexHHUeCKre YCTPOMCTBA: 3XOJIOT, HCIIOIb30BaHHe

yJIbTpa3ByKa B OBbITY U TEXHUKE

SJIEKTPOMATI'HUTHOE IIOJIE 1 OJIEKTPOMAI'HUTHBIE

BOJIHBI
101 ONeKTpOMarHuTHOe  1ose.  DJIeKTPOMarHUTHbIe
' BO/THBI. CBOMCTBA 3/IeEKTPOMAarHUTHBIX BOJIH
10.2 [ITkana 3/1eKTPOMarHUTHBIX BOJIH
10.3 DJIeKTpPOMarHuTHas rpupoja ceeta. CKOpPOCTh CBeTa.
' BonHoBbIe cBolicTBa cBeTa
10 TIpakTHueckue paboThL:
10.4 V3yueHre CBOWCTB 3/IeKTPOMAarHUTHBIX BOJH C
TIOMOIIIbI0 MOOMTBHOTO TesiehoHa
dusnyeckre sB/ieHWsT B TpUpoge: Ouosoruyeckoe
10.5 JlelicTBe  BUAMMOTO,  yAbTPa(UONeTOBOIO M
PEHTIeHOBCKOI'0 U3/TyUYeHU!
10.6 TexHuueckue yCTpOWCTBa: WCII0/Ib30BaHue
' 3/1eKTPOMarHUTHBIX BOJIH /I COTOBOU CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBast Moziesib cBeTa. VICTOUHMKM CBeTa
11.2 [Ipsimo/iMHeHOe pacrpoCTpaHeHre CBeTa
113 Orpaxenne cBera. Iliockoe 3epkano. 3akoH
' OTpayKeHHS CBeTa
114 [Ipenomnenve cBeta. 3aKOH IIpeJIOMJIEHHsI CBeTa.
' [ToiHOe BHyTpeHHee OTpakeHue CBeTa
1 11.5 JIun3a. Xog jiyueii B JIUH3e
116 OnTuueckas cucteMma (oroanraparta, MUKPOCKOIa 1
' TeJIeCcKoria
117 I'ma3 kak onrTuyeckas cucrteMa. ban3opykocTe u
' JlaJIbLHO30PKOCTh
Pasnoxenve 6enoro cBeta B CHeKTP. OIBITHI
11.8 HetoroHa.  CriokeHWe — CIIeKTpa/lbHbIX — LIBETOB.
Hucriepcusi ceeta
11.9 [MpakTrueckuie pabOThI:




###Par###lccneoBaHye 3aBUCUMOCTHU yria
OTpa’keHHsl CBETOBOIO Jiyya OT yIJia [aJeHus.
#H##Par###l13yueHne XapaKTepUCTUK H300pakeHust
rpeZiMeTa B IIJIOCKOM 3epKarsie.
#H##Par###lccnenoBanue 3aBUCUMOCTH yria
TIpeJIOMJIeHHsI CBETOBOI'O Jjiy4ya OT yIJia IaJieHus Ha
IpaHULie «BO3YX — CTEKJIO».

#it#Par##llonyuenrie M300pa’keHUM C TTOMOIIBIO
cobuparoLei TMH3BL

###Par###0npenenenue (OKYCHOTO PacCTOSSHUS U
ONTUYECKOM CHJTBI COOMpArOITeH JTUH3BI.
###Par###OMBITE TI0 pa3/iokeHHUI0 0e/loro cBeTa B
CITeKTP.

#H##Par###OnbITbl MO BOCOPUSITHIO LIBETA NPEMETOB

TIPY UX HAOJTFO/IEHUH Yepe3 1[BeTOBbIe (QUIBTPBI

®du3nueckue siBjieHUs1 B pupoze: 3aTMeHus CosHLa

11.10 U JlyHbl, 1BeTa Tey, OINTUYECKHWE SBJIE€HUS B
aTMocdepe (uBet Heba, pedpakius, pagyra, MUPax)

111 TexHuyeckre  YCTPOWCTBA:  OYKH,  MEPUCKOI,

' (doToanmnapar, onTUYecKre CBETOBObI
KBAHTOBBIE ABJIEHUA

121 Oneitel Pe3epdopza v nyaHeTapHasi MoJennb aToMa.
' Mogens atoma bopa

129 VcnyckaHue U TOrJioleHue cBeta aTOMOM. KBaHTBI.
' JIuHeluaTble CIIEKTpPbI

12.3 PasnoakTBHOCTE. Anb(a, OeTa- ¥ raMMa-u3/TydeHust

1 Crtpoenue atoMHOro szapa. Hyk/ioHHasg Mogzenb

fed aTOMHOIO si7pa. MI30Torbl

125 PagvioakTrBHEIE rpeBpalleHus. ITepuop
' TrojrypacriaZia aTOMHbIX sifiep

126 ApnepHble peakiuy. 3aKOHbI COXpPaHEHHWs 3apsilOBOrO
' 1 MacCcOBOI'0 yuces

127 OHeprusi CBs3U aTOMHBIX sfep. CBg3b MacCbl U

JHepruu




12.8

PeaKL[I/II/I CHHTE€3a U [JeJieHud dnep. HcTouyHukuU

sHeprun CoJHIla U 3BE3]

12.9

fApepHasi SHepreTuka. /[leilicTBMe paJUOAKTHUBHBIX

I/IBJ'IYLIEHI/II\/JI Ha KUBbI€ OPIr'daHU3MbI

12.10

[pakTrueckue paboThI:

HabsrofieHre CIJIOMIHBIX W JIMHEWYaThIX CIIEKTPOB
W3/Ty4YeHusl.

VccnesoBaHve TPEKOB: U3MepeHUe SHePIruU YaCTULLb
110 TOPMO3HOMY TyTH (110 hoTOrpadusim).

M3mepeHue paiu0aKTUBHOTO poHa

12.11

dusnueckue SBIEHUS B IPUPOJE: eCTeCTBEHHBIN
Paii0aKTHBHBIN ¢oH, KOCMUYeCKue JIyuy,
paZiM0aKTMBHOE U3/yuyeHre TMPUPOJHBIX MUHEpasoB,
JleiCTBYE DPaJV0aKTUBHBIX W3/y4YeHUW Ha OpraHv3M

yes/iOBeKa

12.12

TexHMueckue YCTPOWCTBA: CTIeKTPOCKOTI,

VH/IMBU/yalbHBIN I03UMeTp, Kamepa BunbcoHa

CUCTEMA OIEHKH JOCTHKEHUA OBYYAIOIIUMUCA
IINIAHUPYEMBIX PE3YJIbTATOB OCBOEHUSA OBPA3OBATEJIbBHBIX
IMPOTPAMM HA YPOBHE OCHOBHOI'O OBIIIEI'O OGPA3OBAHUA

OI_ICHKa AOCTUXKCHHS TUIAHUPYCMBIX PC3YJIbTATOB OCYHICCTBIIACTCA B COOTBCTCTBUU C
MH(OPMAIIMOHHO-METOIMIECKUM TMHCHBMOM 00 OCOOEHHOCTSAX TMperNojiaBaHus  y4eOHOTO
npeamera «dusuka» https://edsoo.ru/mr-fizika/
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