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PABOYAS ITPOT'PAMMA
yueOHOro npeamera «@U3uKa»
AJIA 00yYaroIuUxcs 7-9 K1accoB

INIOACHUTEJ/IbBHASA 3AITMCKA

[Tporpamma 1o ¢u3nMKe Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs COCTaBjeHa Ha
OCHOBe TIO/IOKeHWM W TpeOOBaHWM K pe3y/jbTaTaM OCBOeHHsI Ha 0a30BOM YpPOBHe OCHOBHOM
obpa3oBaTe/ibHOM Tporpammsbl, TipeActaBieHHBIXx B PI'OC 00O, a Takke C YYETOM
denepanbHOi paboueil MporpaMMbl BOCTHUTaHWS W KOHIeNIMM MperojaBaHust y4eOHOro
npegMeta «DU3MKa».
CozepkaHue mporpaMmbl 1Mo (M3MKe HarpaB/ieHO Ha (OpMHUpOBaHHe ecTeCTBEeHHO-
HAyYHOW IPaMOTHOCTH OOyuarol[UXCsl U OpraHW3alyio W3yueHust (PU3MKW Ha [esTelbHOCTHOU
ocHoBe. B mporpamme 10 (U3KMKe YUWUTHIBAIOTCS BO3MOYKHOCTH YyueOHOTO TipeaMeTa B
peanu3aipu TpeboBaHnii PI'OC OOO K MIaHUPYeMbIM JMYHOCTHBIM W MeTarpeAMeTHBIM
pe3ynbraTaM oOyueHHs, a TakKe MeXIpeJMeTHble CBSI3U eCTeCTBeHHOHAyUHBIX yueOHbIX
TIpe/IMETOB Ha YPOBHE OCHOBHOT'O 0011[ero 00pa30BaHusI.
[Mporpamma 1o ¢u3MKe yCTaHaBIMBaeT pacripefiesieHre yuyeOHOro maTepuasa IO rofam
oOyuenuss (To0 Kjaccam), TipeAJiaraeT TPUMEpHYIO TI0C/Iel0BaTe/IbHOCTh HW3yUeHUsl TeM,
OCHOBAaHHYH) Ha JIOTHKe pa3BUTHSl TIPeJAMETHOTO COJepXKaHHsS W yuéTe BO3PACTHBIX
0coOeHHOCTel 00YYarOIIUXCSL.
[Tporpamma 1o ¢u3vke pazpaboTaHa C 1[e/Ibl0 OKa3aHUsi MeTOJUYeCKOM MOMOIIM YUHUTEIT0
B CO3/laHUM pabouel porpamMmmel 1o yueOHOMY TIpeiMeTy.
du3MKa sBIsIETCS CUCTeMO0OPa3yIOLUM /IJis eCTeCTBeHHOHAYYHbIX YUeOHBIX TTPeMeTOB,
TIOCKO/IBbKY (pr3ruecKre 3aKOHbI JieKaT B OCHOBE TPOLIeCCOB U sIBJIEHUM, W3yyaeMbIX XUMHeEH,
Ouvomnorve, actpoHoMuel U (usnueckoil reorpadueii, BHOCUT BK/a/J B eCTeCTBEHHOHAYUHYO
KapTUHY MHpa, TpeJoCTaB/seT Haubosiee siCHble 0Opasijpl TPUMEHEeHHsI HayuyHOTO MeTofa
TI03HaHUS, TO eCTh CII0Co0a MoJTyYeH sl JOCTOBEPHBIX 3HAHUM O MUDe.
OfHa ¥3 TJIaBHBIX 3a7iau (u3uueckoro obpa3oBaHusi B CTPYKType obiero obpa3oBaHus
cocTouT B (DOPMHUPOBAHUM eCTeCTBeHHOHAyYHOM TDaMOTHOCTH W WHTepeca K Hayke Y
00yyJaroImuyxcsl.
V3yuenne ¢u3vku Ha 0a30BOM ypOBHe TIpejIiojiaraeT OBJaZieHHe CJieyHOIUMU
KOMIIeTeHTHOCTSIMU, XapaKTepU3YIOLMMU eCTeCTBeHHOHAYUHYIO I'PaMOTHOCTb:
® Hay4HO OOBSICHATD SIBJIEHUST;
®  OIleHWBATh ¥ TIOHUMAaTh OCOOEHHOCTH HayUHOTO UCC/Ie/I0BAHUS;
® UHTepIIPeTHpOBaTh JaHHbIe W WCIIO/b30BaTh HayuyHble [0Ka3aTelbCTBa [iJIst
TI0JTyYeHUsl BEIBOZIOB.
Lenu usyueHuss GU3MKU Ha ypOBHe OCHOBHOrO oOIjero obpa3oBaHusi OrpefielieHbl B
KoHuernuu npenoziaBanyst yueOHoro npeamerta «Pusnka» B 00pa3oBaTe/bHBIX OpraHU3aLUsX
Poccutickoii @efepaijuy, peanu3yIOLIUX OCHOBHbIe 00IjeoOpa3oBaTeibHble TPOrPaMMBbl,
yTBepKAéHHOoM pemeHreM Kosternn MunuctepcTBa mnpocBeljeHust Poccurickon ®epepaiyumn
(mpotokon ot 3 mekabpst 2019 r. Ne [TK4BH).
Henu udyuyeHus Gusukm:
* nmnpuoOpeTeHWe HWHTepeca U CTpPeM/eHUsT OOydaroMXcsi K HayYyHOMY M3YUeHHIO
TIPUPO/IbI, Pa3BUTHE UX WHTE/IEKTYa/lTbHBIX ¥ TBOPUECKHUX CITIOCOOHOCTeH;

® pa3BUTHe TIPeACTaBJIeHHWH O HAyyHOM MeToje Ti03HaHUsI U (opMHUpOBaHUe
MCCJIe/I0BaTe/IbCKOTO OTHOLLIEHUS K OKPY>KaIOLLUM SIBJIEHUSIM;

¢ (opmupoBaHHe HayyHOT'O MHPOBO33peHUs KaK pe3y/bTaTa U3y4yeHHsi OCHOB CTPOEHHsI
MaTepuH U GyHJaMeHTa/IbHbIX 3aKOHOB (PU3UKWY;



¢ (opMupoBaHUe TIpe/iCTaBIeHUN 0 POU (PU3UKHU [Jisi Pa3BUTHSL APYTUX eCTeCTBeHHbIX
HayK, TEXHUKHU U TeXHOJIOTHIA;
® pa3BUTHe TIPeACTaB/ieHWA O BO3MOXHBIX cdepax Oyayuieil mpodeccroHambHON
JIesiTeIbHOCTH, CBSI3aHHOM € (DU3MKOM, TIOATOTOBKA K Aa/bHEHIIIeMy 00yUeHHIO B 3TOM
HaTpaBJ/IeHUH.
HocTiwkeHne 3TUX IieJiell mporpaMmbl 10 (M3MKe Ha YPOBHE OCHOBHOTO OOI[ero
obpa3oBaHust 06ecrieunBaeTCs pellieHreM CJIeIyIOIIMX 3a4au:
* npuoOpeTeHWe 3HaHWN O [JUCKPETHOM CTPOEHHMH BeIleCcTBa, O MeXaHUUeCKHX,
TETUIOBBIX, 3JIEKTPUUECKUX, MaTHUTHBIX Y KBAHTOBBIX SIBJIEHUSX;
* npuoOpeTeHWe yMeHUW OMMUCHIBATb U OOBACHATH (U3WYeCKUe sBJIeHUS C
WCTI0/Tb30BaHKeM T0/TyUeHHbIX 3HaHWM;
® OCBOEHHE METO/IOB pellleHus] TIPOCTEeHIINX DPACYETHBIX 3aJau C MCI0/Ib30BaHUEM
bu3nueckrx Mozeseli, TBOPUECKUX U MPaKTUKOOPUEeHTHPOBAHHBIX 3a/jay;
® pa3BuUTHMe yMeHUM Habo#aTh TPUPOJHbIE SIBJIEHUS U BBITIOJHITH  OIIBITHI,
nabopaTopHble pabOThl M 3KCIIEPUMEHTa/IbHbIe HWCC/IEIOBAaHUS C HCIOIh30BAHUEM
M3MepUTe/IbHBIX MPUOOPOB;
® OCBOeHHe TIpUEMOB pabOThl C WHGOPMalMed (GU3UUYEeCKOTO COZEep>KaHUs, BK/IFOUYAst
WHPOPMALIMI0O O COBPEMEHHBbIX [JOCTIKeHUsX (U3UKH, aHali3 W KPUTHUYeCKoe
olleHMBaHue WHbOopMalny;
® 3HAKOMCTBO CO chepaMu NpodeCcCUOHATBLHOM [1eATe/TbHOCTH, CBSI3aHHBIMU C (PU3UKOM,
Y COBpeMeHHBbIMU TeXHOJIOTUSIMU, OCHOBAHHBIMU Ha JIOCTHXXEHUSIX (hHU3UUeCKOM HayKHU.
Yenybumb Kpye u3yudeMblX 80NpOCO8 8 paMKax peanudayuu paboueil npo2pammbl No
¢uzuke — smo co3damb Oosee yeaocmHoe npedcmasneHue O cucmeme (puzuueKux 3HAHUll,
cgopmuposambp 60snee ycmoliuueble U 0CO3HAHHbIE YMEHUS.
H3yueHue 6onee y2nybaeHo omoe/nbHbIX MeM Npoepammbl NO (pu3uKe HANPABAeH HA CO30dHUe
ycaogull 0151 nposieneHusl UHMeAAeKmMydaabHbIX U MBOpUecKux CnocobHocmel yuawjuxcs,
HeobX00UMbIX 0/51 NPOO0ANdCEHUsI 0OPA308aHUSL 8 BbICWUUX YUeOHbIX 3a8e0eHUsiX N0 Pa3AUUHbIM
¢puzuKO-mexHUUeCKUM U UHMHCEHEePHbIM CheyudabHOCMSIM.
Hekomopbie ocobeHHOCmU y21y01EHHO20 YypOo8Hs u3yveHusi pu3uKu:
eCucmema camocmosimenbHO20 yueHuueckoeo skcnepumeHma. OHa ekaouaem (ppoHManbHble
onbiMmbl NPU U3yYeHUU HOBO20 Mamepuand, 1abopamopHbie pabomsbl u pabombl NPAKMUKyMd.
eOgnadeHue yMeHUsIMU npoeooumb nNpsiMble U KOCBEHHble U3MepeHUsl, UCC1e008aHUs
3agucumocmell pusuyeckux 6eAuYUH U NOCMAHOBKY ONbIMO8 NO NpoeepKe NpeoN0HCEeHHbIX
eunomes.
e PewieHue pacuémublx U KayeCmeeHHbIX 3adau. /]1s pacuémubix 3a0au NpuoOpumemom s81s1mcs
3a0auu ¢ S1I86HO 3A0AHHOU U HesiBHO 3a0aHHOl pusuueckoll Modenblo, N0380AsWUe NPUMEHSIMb
U3yyeHHble 3aKOHbl U 3aKOHOMEPHOCMU KAk U3 OOHO20 pasdend Kypcd, mak U UHmMez2pupys
npuMmeHeHue 3HaHull U3 pasHbix pasoenos.
*3HAKOMCMBO C WUPOKUM KPY20M MEeXHUYeCKUX U MexHOA02UUECKUX NPUOHCeHUll U3yYeHHbIX
meopuli u 3akoHose. IIpu 3mom paccmampuearomcsi Ha YpogHe obwux npedcmasneHutl
coepeMeHHble mexXHUYecKue ycmpolicmeda u mexXHOA02UU.
eBgedeHue  3/1eMeHMO8  COOepXHCaHusl,  NOCBAWEHHbIX  5KO/A02UYeCKUM  npobiemam

COBPeMEeHHOCMU, KOmOpble C6A3aHbl C pd3eumueM MexHUKU U mMexHoao02ull, a makoice
06cyacoeHuss npobeM payuoHaabHO20 NPUPOOONOIb308dHUS U IKO/A02UUeCKOlU bezonacHocmu.

Ha u3yuenue ¢usuku (6a30Bbili ypOBeHb) Ha YPOBHe OCHOBHOTO 00IIiero oO6pa3oBaHus
otBoAUTCA 238 yacoB: B 7 Knacce — 68 yacoB (2 yaca B Hefiesit0), B 8 Knacce — 68 yacoB (2 yaca B
HeJlesto), B 9 KJlacce - 102 yaca 3 yaca B HeJieto).



[TpepnaraemMelii B iporpamMme 1o ¢Gu3vke repeueHb 1a00PaTOPHBIX PabOT U OTBITOB HOCUT
peKoMeH/laTe/IbHbIA XapaKTep, yuuTesb [efaeT BbIOOD TpOBeeHusi labopaTopHBIX paboT u
OTIBITOB C YUETOM MH/IUBUIYaIbHBIX 0COOeHHOCTeH 00yUaromuxcsi, CIrcKa 3KCIiepuMeHTaTbHbIX
3a/laHui, Mpe/ijlaraeMbIX B paMKax OCHOBHOI'O TOCY/JapCTBEHHOT'0 5K3aMeHa 1o (hr3UKe.

COJEPXAHUME OBYYEHUSA
7 KITACC

Pa3pen 1. ®u3uKa v e€ pob B MO3HAHUM OKPY)KAKILero Mmupa.

dusrka — HayKa o mpupoge. fBneHus npupogsl. Pusnueckue sIBJIeHUs: MexXaHU4ecKue,
TeIJIOBbIe, 3/IeKTpUYeCKre, MarHUTHbIE, CBeTOBbIE, 3BYKOBbBIE.

dusnyeckue BemMuMHBL VI3MepeHue ¢u3nueckux BenuuuH. Pusnyeckrde MPUOOPHI.
[TorpelntHoCTh U3MepeHui. MeXXayHapoiHasi CUCTeMa e/IMHULI.

Kak ¢usuka u fpyrve ecrecTBeHHble HayKd H3ydaroT npupofy. EcTecTBeHHOHayuHbIH
MeTOZ, TI03HaHWsA: Hab/ro/leHre, TIOCTaHOBKA HAYYHOTO BOIIPOCA, BBIJBID)KEHHE THUIIOTeE3,
JKCIIEPUMEHT 110 TIpOBepKe TuroTte3, 00bsCHeHHWe HabmogaemMoro siBeHus. OrvcaHue
(br3uUeCcKUX SIBJIeHUM C TIOMOIIbI0 MOZIe/Iei.

demoucmpayuu.

1. MexaHuueckue, TeIjIOBble, 37IeKTPUYeCKre, MarHUTHbIE, CBETOBbIE SIBJIEHUS.

2. ®dusnyeckue npubOOPBI U TIpoLieAypa MPSIMBIX W3MePeHW aHa/orOBbIM U I(POBEIM

nipubopom.

JlabopamopHble paGombl U ONbIMbL.

OmnpepieneHye 1ieHbI Je/ieHus [IKalbl U3MepPUTeIbHOTO0 rpubopa.
V3mepeHune pacCTOSTHUN.
W3mepenue 00bEMa KUAKOCTH U TBEPJOTO TeJa.
OrnpeziesieHre pasMepoB MaJlbIX TeJl.
W3mepenue TemriepaTypbl NPy IIOMOLM JKUAKOCTHOIO TepMOMeTpa M JaTuyuKa
TeMIlepaTypsbl.
6. IlpoBeseHune wucC/ie0BaHWs [0 TPOBEPKe TMIIOTe3bl: [Ja/JbHOCTb I0JIETa IlIapUKa,
TMyIIeHHOTO TOPU30HTAIbHO, TeM 0oJiblile, YeM 0oJibliIe BBICOTA MTyCKa.
YenybneHue — paccmompeHue 80NpPOCO8, NOCBAWEHHBIX 3KO/N02UUECKUM npobiemam

COBpeMEeHHOCMU, KOmOpble C6A3aHbl C pd3eumueM MexHUKU U mMexHoao02ull, a makoice
06cyacoeHuss npobeM payuoHaabHO20 NPUPOOONOIb308dHUS U IKO/A02UUeCKOlU bezonacHocmu.

kW

Pa3pen 2. IlepBoHaua/ibHbIe CBe/JeHHMsI 0 CTPOEHUH BellecTBa.

CrpoeHuve BelljeCTBa: aTOMbl W MOJIEKY/Ibl, WX pa3Mepbl. OMbIThI, [JOKa3bIBaloOIe
JVMCKPEeTHOe CTPOeHNUe BelllecTBa.

[BwxkeHne uactul] BellecTBa. CBsi3b CKOPOCTH [BMXXEHUsI UYaCTHI] C TeMIliepaTypOH.
bpoyHoBckoe [gBrkeHue, auddysusi. B3auMopelicTBHe 4acTHL| BelleCcTBa: TPUTSKEHUE WU
OTTa/IKUBaHUe.

ArperaTHble COCTOSIHUSI ~BelljeCTBa: CTPOEHHEe Ta30B, JKUJKOCTeN U  TBEPABIX
(KkpucTaiiueckux) Ten. B3avMOCBS3b MeXy CBOMCTBAMU BeIleCTB B PA3HBIX arperaTHbIX

COCTOSIHUSIX U MX aTOMHOMOJIEKY/ISIPHBIM CTpoeHreM. Oco0eHHOCTU arperaTHbIX COCTOSTHUMN
BOJIbI.

Jdemoncmpayuu.

1. HabmomeHue 6POYHOBCKOTO JABVKEHHMS.

2. Habmopenue nuddysum.

3. HaOsmozeHuve siBjieHUi, 0OBSICHSIONUXCS TIPUTSDKEHUEM WM OTTA/IKUBaHUEM UYaCTHI]

BelllecTBa.
JlabopamopHble paGombl U ONbIMbL.
1. OtleHka AuamMeTpa aToMa MeTOZIOM PSiZIOB (C UCITOMb30BaHWeM (GoTorpaduii).



2. OnbIThI 110 HAO/TFO/IEHUIO TEIJIOBOTO PACITUPEHUS ra30B.

3. OnbIThl TI0 0OHAPY>KEHUIO [IeHCTBUS CHUJT MOJIEKY/IIPHOTO TIPUTSDKEHUSI.

YenybneHue - peuwieHue pacuémubiX U KauecmeeHHbIX 3adau. [lnsi pacuémubix 3adau
npuopumemom S8AI0OMCA 3a0auu ¢ sIBHO 3d0AHHOU U HesI8BHO 3d0AHHOU ¢husuUeckoll Modebio,
no3go/stowjue NPUMeHsIMb U3yUeHHble 3dKOHbI U 3dKOHOMepPHOCMU KaK U3 00HO20 pasoena Kypcd,
mak u uHmez2pupys npumeHeHue 3HaHull u3 pasHbix pazodenos (3adaHus BIIP u OI'D).

Pa3pen 3. /IBrxkeHue U B3aUMO/ileHCTBHeE TeJl.

MexaHuueckoe [JBWKeHHe. PaBHOMepHOe W HepaBHOMepHOe [BikeHHe. (CKOpOCTb.
CpeiHsisi CKOPOCTb TIPU HePAaBHOMEPHOM JIBM>KeHUU. PacuéT myTH U BpeMeHU JBM>KEeHUSs.

fiBneHve uwHepUWU. 3aKOH WHepLUM. B3aumojeiicTBue Ten Kak MpPUYMHA M3MEHEHUs
CKOpPOCTH [JBI)KeHUsi Tel. Macca Kak Mepa MHEPTHOCTU Tesa. I1noTHOCTh BeljecTBa. CBsi3b
TJIOTHOCTU C KOJTMUECTBOM MOJIEKYJI B eiMHHLe 00bEMa BellecTBa.

Cuna Kak XapakTepucTHKa B3auMofielcTBus Tesn. Cuiaa ymnpyroctd M 3akoH ['yka.
V3mepeHue cuibl C TOMOLIbIO JUHaMoMeTpa. fIBjeHWe TAroTeHWs W cwia TsokecTd. Cuna
TSDKeCTU Ha [pyrux IulaHetax. Bec Tena. Hesecomocts. CiiokeHWe CWJI, HarpaB/IeHHBIX I10
ofHoM mpsimo. PaBHozelcTBytoIIast cuil. Cusia TpeHUsi. TpeHre CKOJTb)KeHUsI U TPeHUe TOKOs.
TpeHue B IpUpozie U TeXHUKe.

Hdemoncmpayuu.

1. HabmomeHre MeXaHUUECKOTO JIBIDKEHUS Tea.

W3mepeHune CKOPOCTH MPSIMOTMHEMHOTO IBU)KEHUSI.
HabmtofeHue siByieHNs] MHEPLAU.
HabmrozeHre u3MeHeHUs1 CKOPOCTH TIPU B3aUMO/IeHCTBUM TeJl.
CpaBHeHHe Macc 10 B3aUMOZENUCTBUIO TeJl.
CrnoykeHue CUJI, HarpaB/IeHHbIX 110 OHOW TIPSIMOM.
JIa6opamopr1e paéombl U onbIMbL.
1. OmnpeneneHvie CKOPOCTA pPaBHOMEDHOTO [BW)KeHHs1 (IIapyMKa B >XUIKOCTH, MOJeu
3/IEKTPUUECKOT0 aBTOMOOMIS ¥ TaK Jiasee).
2. OrmpegeneHre cpefHeN CKOPOCTH CKOJIbXXeHHUs] OpycKa WM IIapvka 10 HaK/IOHHOW
TIJIOCKOCTH.
OmnpefeneHyve TJIOTHOCTY TBEPJOTO Tena.
4. OnbIThl, AEMOHCTPUPYIOIIIE 3aBUCUMOCTh pacTsDkeHUs (Aedopmaiiuu) NpY>XUHbBI OT
TIPUJIOKEHHOM CUJIBI.
5. OTmbITHI, IEMOHCTPUPYIOLI[ME 3aBUCUMOCTb CH/IbI TPEHUsI CKOJIbKeHHsI OT Beca Tesa U
XapakTepa COIMpPUKaCaroIUXCsl TOBEPXHOCTEH.

YenybneHue - peuwieHue pacuémubiX U KauyecmeeHHbIX 3adau. Jlnsi pacuémubix 3adau
npuopumemom S8AI0OMCA 3a0auu ¢ sIBHO 3d0AHHOU U HesI8BHO 3d0AaHHOU ¢husuUeckoll Modenbio,
no3go/stowjue NPUMeHsIMb U3yUeHHble 3aKOHbI U 3dKOHOMePHOCMU KaK U3 00HO20 pasoena Kypcd,
mak u uHmez2pupys npumeHeHue 3HaHull u3 pasHbix pazodenos (3adavus BIIP u OI'D).

Pa3pen 4. /laBneHue TBEPABIX TeJl, )KUAKOCTEH U ra3os.

Hapnenue. Criocobbl yMeHblIIeHUsI U YBelTMueHUs AaByieHus. [laByieHre ra3a. 3aBUCUMOCTh
JIaB/IeHUs Ta3a oT 00béMa, TeMriepatypbl. [lepesaua JaBieHUs TBEPABIMU TeJIaMH, KUJKOCTSIMHU
v ra3amu. 3akoH [lackans. [THeBMaTHuecKye MalllMHbL. 3aBUCUMOCTh [1aB/IeHUS] KUJKOCTU OT
ryounHel.  I'mapocraTrueckuit  mapagokc.  CooOrjaromuecss  cocypl.  ['MapaBauueckue
MeXaHU3MBbI.

AtMocdepa 3emsii u aTmochepHoe AaBieHue. [IpUuMHBI CyllleCTBOBaHUSI BO3ZAYIIHOM
obosoukn 3emsd. OmbiT Toppuue/ui. V3mepeHue aTMochepHOro JaBjieHHs. 3aBUCHMOCTD
aTMOC(epHOTO [JIaBJIeHUs OT BBICOTHI HaJ, yYpOBHeM Mops. IIpubopel A1 u3MepeHus
aTMoC(hepHOro /iaB/ieHuUs.

[elicTBUe KUAKOCTU U Ta3a Ha MOTPY>KEHHOe B HUX Tesio. BriTankrBaroiijas (apxumeioBa)
cuna. 3akoH Apxumesa. [lnaBanue tesn. Bo3gyxoriaBaHue.
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demoucmpayuu.

ek

~

3aBHCUMOCTD JJaBJIeHUsI ra3a OT TeMIlepaTyphl.

[Tepenaua aBneHuUs )KUAKOCTBIO U Fa30M.

Coo0brriarormmuecst COCypl.

I'uppaBivueckuii npecc.

[TposiBneHue gercTBUsi aTMOCGhEPHOTO /IaB/IeHMUs.

3aBUCUMOCTh BBITA/IKMBAKOIEH CWIBI OT OOBEMA TMOTPY)KEHHOM UYacTH Tejla |
TJIOTHOCTHU >KUJKOCTH.

PaBeHCTBO BhITANKMBaOLL[el CU/IbI BeCYy BbITeCHEHHOU YKUAKOCTH.

YcoBue TulaBaHUWsS TeJ: TUIaBaHWe WM TIOTPY)KeHHWe Tel B 3aBUCUMOCTU OT
COOTHOIIIeHUS TVIOTHOCTeN Tesa U KUAKOCTH.

Jlabopamophblie paGombl U ONbIMbL.

1.

5.

WccnepoBaHye 3aBUCUMOCTH Beca Tejla B BoJie OT 00BbEMa MOTPY>KEHHON B JKUIKOCTb
YacTu Tesa.

OmnpefeneHrie BBITAJKMABAIOIIEH CU/bI, JEWCTBYIOLEM Ha Teslo, TMOrPYy)XEHHOe B
JKUJIKOCTb.

[IpoBepka He3aBUCMMOCTH BBbITAIKMBAIOLeNd CWUJIblL, JEWCTBYIOIle Ha Teno B
JKUJIKOCTH, OT MaccChl Tesa.

OnbITh], EMOHCTPUPYIOLME 3aBUCUMOCTb BbITA/JIKMBAIOLEN CUJIbI, JeMCTBYIOLeH Ha
TEJI0 B KUJKOCTH, OT 00bEMa MOrpy>KEHHOM B ’KUIKOCTb YaCTH Tejla U OT IVIOTHOCTH
JKUKOCTH.

KoHcTpyupoBaHue apeoMeTpa W/IM KOHCTPYHMPOBaHHWe JIOAKM M OIpefie/ieHre eé
IPY30I0AbEMHOCTH.

YenybneHue - peweHue pacuémHbIX U KaueCmeeHHbIX 3aodau. [lns pacuémubix 3adau
npuopumemom s810mcs 3a0ayu ¢ s1IBHO 3A0AHHOU U HesI8HO 3a0AHHOU (pusuueckoli Mooenblo,
no3g0/510WjUe NPUMeHsIMb U3yUYeHHble 3dKOHbI U 3dKOHOMEPHOCMU KAaK U3 0OHO20 pasoena Kypcd,
mak u UHmez2pupysi NpuMeHeHue 3HaHull u3 pasHbix pasoenos (3adaxusi BIIP u OI'D).

Pa3pen 5. PaGoTa ¥ MOIHOCTDH. JHEPrUs.

Mexanuueckasi paborta. MoIHOCTb.

[TpocThle MexaHU3MbI: pbluar, O0K, HakKIOHHas IUIOCKOCTb. IIpaBW/O paBHOBecHs
pbiuara. [IpumeHeHMe TpaBW/Ia paBHOBeCHsl pblyara K O/IOKY. «30/10TOe TMPaBUIO» MEeXaHHWKH.
KII[ mpocThix MeXxaHU3MOB. [IpocTbie MeXaHHU3MbI B ObITY U TEXHUKE.

Mexannueckasi sHeprus. KuHeTnueckass M TIOTeHLManbHas »3Heprus. [IpeBpaieHue
OJHOr0 BY/la MeXaHUUeCKOW SHepryuu B pyroi. 3aKOH COXpaHeHUsl SHepruy B MeXaHUKe.

demoucmpayuu.

1. TIpumepsl MPOCTBIX MEXAaHU3MOB.

JlabopamopHble paGombl U ONbIMbL.

1. Ompenenenvie paboTbl CUIbI TpPeHUs TPU DPABHOMEPHOM [BIDKEHHU Tejla TI0
rOPU30HTA/IbHOM MOBEPXHOCTH.

2. WccnepoBaHve yC/I0BUM paBHOBECHS pbluara.

3. U3mepenue KII/l HaKTOHHOM TJIOCKOCTH.

4. W3yueHue 3aKOHa COXpPaHeHUs] MeXaHUUeCKOW SHepIrUM.

YenybneHue - peuwieHue pacuémubiX U KauyecmeeHHbIX 3adau. Jlnsi pacuémubix 3adau
npuopumemom S8AIOMCA 3a0auu ¢ sIBHO 3d0AHHOU U HEesI8BHO 3d0AaHHOU ¢husuUeckoll MoOdebio,
no3go/stoujue NPUMeHsIMb U3yUeHHble 3aKOHbl U 3dKOHOMePHOCMU KaK U3 00HO20 pasoena Kypcd,
mak u uHmez2pupys npumeHeHue 3HaHull u3 pasHbix pazoenos (3adavus BIIP u OI'D).

8 K/IACC

Pazgen 6. TensioBble AB/IeHHUA.



OCHOBHBIE TOJIOKEHUSI MOJIEKY/ISIPHO-KMHETUYECKOM TeOpHH CTPOeHHUs BellecTBa. Macca
¥ pa3Mepbl aroMoB U MojeKysd. OmnbITbl, TOATBEP)KJAIOLME OCHOBHBIE II0JIOXKEHUS
MOJIEKY/IIPHOKUHETUUECKOU TEOPUH.

Mogenu TBEPAOro, XUJKOTO U Ta3000pa3HOTO COCTOSIHUM BelllecTBa. Kpucraniueckue u
amop(Hble Tena. OOBsICHEHNE CBOWCTB Ta30B, )XUAKOCTEH U TBEP/BIX Te/T HA OCHOBE IOJIOYKEHUH
MOJIeKY/ISIPHO-KUHeTUUecKoi Teopuu. CMauvBaHWe U KalWulspHble sB/IeHUs. TeruioBoe
pacIlvpeHre U CKaTue.

Temriepatypa. CBfi3b TeMIiepaTypbl CO CKOPOCTbIO TeIUIOBOI'O [BWXKEHUs YaCTHL.
BHyTpennsis sHeprus. CriocoObl W3MeHeHHsI BHYTPeHHeH SHepruu: Tervionepesaua |
coBepieHWe paboThl. BUAbI Terionepesaun: TeTIONPOBOAHOCTb, KOHBEKLIUSI, U3/TyUeHHe.

KosnnuecTBO TemioTel. Y/e/nbHas TeIUIOEMKOCTb BelleCcTBa. TeriooOMeH W TeryioBoe
paBHOBecHe. YpaBHeHHe TeryioBoro OamaHca. [lnaBieHue W OTBepJeBaHWe KPUCTA/UIAYeCKUX
BeIleCTB. Y leNbHasi TeIuioTa TiaBieHus. IlapooOpa3oBaHve U KoHAeHcaiws. VcrmapeHue.
Kurienne. YgenbHasi Teryiota rapooOpa3oBaHMs. 3aBUCUMOCTh TeMIlepaTypbl KHUIEeHUsI OT
aTMoC(hepHOro JaBJeHuUs.

BnaxxHocTs Bo3gyxa.

OHeprus TOIUIMBA. Y [ie/lbHas TerioTa CrOPaHus.

[TpuHOMIBI paboTbl TeruioBbix aApurareneii KIIJI TernoBoro pasurarens. TerioBbie
JIBUTaTe/M U 3alluTa OKpYy>Karollel Cpe/ibl.

3aKOH COXpaHeHMs M NpeBpallieHrs SHepIUU B TEIUIOBbIX MpoLjeccax.

demoucmpayuu.

1. Habsmogenre 6poyHOBCKOTO [BHKEHUS.

Habmopenue quddys3um.
HabnromeHue siBieHU cMaurlBaHUs U KalTWIISIPHBIX SIBJIEHU.
HabmtoeHre TeTyioBOro pacivpeHus TeJl.
Vi3MeHeHue faB/ieHUs ra3a MpyU W3MeHeHUH 00bEéMa M HarpeBaHUU WA OXJIaXKIeHUH.
[TpaBusia u3MepeHus TeMIiepaTyphbl.
Bugel Tenionepegauu.
OxnaXkzieHre Mpu COBepIIIeHUH paboThI.
HarpeBanue mnpu coBepiiieHUr paboThl BHEILIHUMU CHJIaMHU.
. CpaBHeHMe TelyIoEMKOCTel pa3/InyHbIX BelleCTB.
. HabmroeHue KuneHusl.
. HabGsroieHre mocTostTHCTBA TeMIiepaTyphbl MPU T/1aB/IeHNH.
13. Mopenu TemnoBbIX JBUTaTe/Iei.
JlabopamopHble paGombl U ONbIMbL.
OnbIThI IO 0OHAPYKEHUIO JIeUCTBUSI CUT MOJIEKYJISIPDHOTO TIPUTSPKEHUS.
OnbITHI 1O BBIPAL[MBAHUIO KPUCTA/JIOB TTIOBAPEHHOM COJTM WU Ccaxapa.
OnbITHI 110 HAO/TIOIEHUIO TETUIOBOT'O PACIIMPeHHUs T'a30B, )KUAKOCTEHN U TBEPABIX TeJl.
OrmpefiesieHre jaBieHNs BO3/yXa B OasioHe IIMpHLa.
OmnbIThI, /€MOHCTPUPYIOIME 3aBUCUMOCTb [IaBJIeHUS BO3AyXa OT ero oObéMa u
HarpeBaHUs WU OXJIaXK/€HHS.
[TpoBepka TUIOTe3bl JIMHEMHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUAKOCTU B
TePMOMEeTPHUECKON TPyOKe OT TeMITepaTyphl.
7. HabnromeHue u3MeHeHHs BHyTpeHHel SHepruu Tejia B pe3yJibTaTe Teruiornepesaud U
pabOThI BHEIITHUX CHII.
8. MHcciiepmoBaHue siBjieHUs TeryiooOMeHa MPU CMeIMBaHWUM XOJI0JHON U ropsiueii BOJbl.
9. OrpefesieHe KOJMYECTBA TEIUIOTHI, ITOJIyUeHHOTO BOZOH TIpU TeIiooOMeHe C
HarpeTbIM MeTa/UInueCKUM LJUWIUHAPOM.
10. Onpefenenue yenbsHOM TeMJIOEMKOCTH BellleCTBa.
11. UccnegoBanue nporiecca ucrapeHus.
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12. OnpefeneHre OTHOCUTETBHOU BIaKHOCTH BO3/lyXa.

13. OnipesienieHrie yieTbHOW TETUIOTHI T1/1aB/I€HUS JbJA.

YenybneHue - peuwieHue pacuémubiX U KauecmeeHHbIX 3adau. [lnsi pacuémubix 3adau
npuopumemom S8AI0OMCA 3a0auu ¢ sIBHO 3d0AHHOU U HesI8BHO 3d0AHHOU ¢husuUeckoll Modebio,
no3eo/s0ljue NpuMeHsIMb U3yUeHHble 3aKOHbI U 3dKOHOMepHOCMU KAk U3 00HO20 paszdena Kypcda,
mak u uHmez2pupys npumeHeHue 3HaHull u3 pasHbix pazodenos (3adaHus BIIP u OI'D).

Paszpen 7. DekTpruuyecKkue U MarHUTHbIE SIBJICHUS.

OnekTpu3auus Ten. [IBa poja 3/eKTpUUeCKUX 3apsifoB. B3aumogeiicTBue 3apspKeHHBIX
Ten. 3akoH KysioHa (3aBUCMMOCTb CWJIbI B3aUMOJEMCTBUS 3apsDKEHHBIX Tesl OT BeJIUUMHBI
3apsiZioB U PACCTOSTHUSI MEXKJY TellaMH).

OnekTpryeckoe moJsie. Hanpspk@HHOCTH 3/1eKTpuyeckoro mnojs. [IpuHimn cynepnosunuu
3/1eKTPUYeCcKUX roJjieli (Ha KaueCTBEHHOM yYpOBHe).

Hocurenu snekTpuueckux 3apsijloB. DJieMEHTapHbIM 37eKTpudeckui 3apsii. CTpoeHue
aToMa. [IpoBOIHMKY 1 AU3/IEKTPUKU. 3aKOH COXPaHeHUsl 3/IeKTPUUeCKOro 3apsija.

ONEeKTPUYEeCKUd TOK. YC/IOBUSI CYIeCTBOBaHUSI 3/€KTPUUYECKOr0 ToOKa. VICTOYHMKHU
TOCTOSIHHOTO TOKa. [lelCTBUSI 3/IeKTpUUECKOr0 TOKa (TersioBoe, XMMHUUYECKOe, MarHUTHOe).
ONeKTPUYeCKHH TOK B )KUAKOCTSIX U rasax.

Onektpuyeckas Lernb. Cuia TokKa. OJJeKTpUUYeckoe HaripsbkeHue. (CorpoTHB/IeHUe
NIPOBOJIHMKA. YJe/lbHOEe COINpOTHB/IEHWe BeljecTBa. 3akoH Owma [/ ydacTKa Liemu.
[TocnenoBarenbHOe M NapasienbHOe COeJUHEHUe TPOBOJHUKOB.

PaboTa ¥ MOIIHOCTh 3/IEKTPHUUECKOTO ToKa. 3akoH [Ixoyns—J/leHrja. DyieKTpruueckue Leru
Y MIOTpebuTeNy 3/1eKTpUYecKol 3Hepruu B 0bITy. KOpOoTKOe 3aMbIKaHUe.

[TocTosiHHBIE MarHuThl. B3auMo#enCcTBHME TMOCTOSIHHBIX MarHWUTOB. MarHuTHOe ToJe.
MarnuTtHoe noJie 3eMJIM U ero 3HaueHue i )KU3HU Ha 3emsie. OnbIT JpcTea. MarHUuTHOe moJie
37IeKTpUUecKoro Toka. [IprMeHeHMe 3/1eKTPOMarHUTOB B TeXHUKe. /leliCTBMe MarHUTHOTO TOJIsSt
Ha T[IPOBOJHMK C TOKOM. OJeKTpOJBUraTeslib TIOCTOSIHHOIO TOKa. Vcronb3oBaHue
371eKTPO/IBUTaTe/Iel B TEXHUUECKUX YCTPOMCTBAX Y Ha TPAHCIOPTe.

Onbitel  @apajiess. SIBjieHWe  2/IeKTPOMarHUTHOM WMHAyKUWMW. IIpaBuno  JleHiia.
OnektporeHeparop. CrocoObl TIOMyYeHHs] 3JIEKTPUUECKOH SHEpruu. OIeKTPOCTaHIUM Ha
BO300HOBJISIEMBIX UCTOYHHUKAX SHEPTUU.

demoucmpayuu.

1. OsekTpusanus TeJ.

[1Ba pozia 3neKTprYecKuXx 3apsf0B U B3aUMO/eNCTBHUE 3apsUKeHHbBIX TeJl.
Y CTpPOUCTBO U JeliCTBHE 371eKTPOCKOTa.
OneKTpocTaThueckasi UHAYKLUSI.
3aKOoH COXpaHeHHsl 31eKTPUUYeCKUX 3apsi/ioB.
[TpoBOAHMKY M IU3/IEKTPUKH.
MogenvpoBaHue CUOBbBIX JIMHUM 3/IEKTPUUECKOT0 TOJISI.
M cTOUHKKY TTOCTOSIHHOT'O TOKA.
[eiicTBUsI 5/1EKTPUUECKOT0 TOKA.
. DJIeKTPUUECKUH TOK B XKUIKOCTH.
. 'a30BbIi pa3psz.
. I3mepeHue cusibl TOKa amriepMeTpoM.
. I3amepeHue 3/1eKTpUUeCcKOro HarnpspKeHUs1 BOJIbTMETPOM.
. PeocTar v marasuH conpoTHB/IeHUH.
. B3aumoielicTBMe MOCTOSHHBIX MarHUTOB.
. MozenpoBaHne HeBO3MOXXHOCTH pa3zie/ieHHs ITOTIF0COB MarHUTa.
. MozenpoBaHue MarHUTHBIX 110JIel TOCTOSIHHBIX MarHMWTOB.
. OmbIT Opcresa.
. MarHuTtHoe nose ToKa. Dl1eKTPOMarHur.
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20. [JericTBME MarHMTHOIO IO/ HAa IPOBOJHUK C TOKOM.

21. DneKTpoABUrare/ib MOCTOSHHOTO TOKA.

22. VlccnepoBaHye sIBJIeHUS 3/1EKTPOMarHUTHOM UHIYKLUH.

23. OnbiTbl Papajes.

24. 3aBMCHMMOCTb HarpaBJ/IeHUs] UHAYKLIMOHHOIO TOKa OT yCJIOBUM ero BO3HUKHOBEHUS.
25. D/IeKTporeHepaTop MOCTOSIHHOTO TOKa.

JlabopamopHble paGombl U ONbIMbL.

OnbIThI 0 HAOMIOIEHUIO 7IeKTPU3aLUK Tesl MHAYKIMel U PU COMPUKOCHOBEHUH.
VccnenoBanue [erCTBUS 3/1IEKTPUUECKOIO TI0JIS1 Ha IPOBOJHUKY U IU3IEKTPHUKH.
C6opka 1 poBepKa paboThI 37IEKTPUUECKOM LIeTTH TTOCTOSTHHOT'O TOKa.

V3mepeHue U peryivpoBaHue CUIbI TOKA.

W3mepeHue U peryivpoBaHue HallpsKeHUSI.

VccnenoBanue 3aBUCMMOCTY CUIIBI TOKA, MAYILETO Uyepe3 pe3ncTop, OT COMPOTUBIIEHUS
pe3ucTopa U HalpsKeHHs1 Ha pe3uCcTope.

7. ONbITBl, JIeMOHCTPUDPYIOL[ME  33aBUCHMMOCTb  3/IeKTPUYECKOTO  COIPOTUB/IEHUS

MIPOBOZHUKA OT €ro JI/IMHbI, 10131 MONepeyHoro CeueHus: U Matepuara.
8. IlpoBepka mpaBuia C/IOXKEHUs HamnpsDKeHWM TIpU MOC/Ie[0BaTeJIbHOM COeJUHEHUU
JIByX Pe3UCTOPOB.

9. IlpoBepka npaBu/a Jijis1 CUIbl TOKa NpY NapasuleJIbHOM COeIMHeHUH Pe3UCTOPOB.

10. Onpesienenyvie paboThI 3/IEKTPUYECKOTO TOKA, UYIIEr0 Yepe3 pe3ucTop.

11. OnpesienieHrie MOILLIHOCTH 3/71EKTPUYECKOT0 TOKA, BblJle/IsieMOM Ha pe3nuCTope.

12. ViccnefoBanve 3aBUCMMOCTU CUJIbI TOKA, UAYLIETO Yepe3 JIaMIIOUKy, OT HarpspKeHHUs

Ha Hewu.
13. Onpegenenue KI1/ HarpeBareis.
14. ViccnefoBaHre MarHUTHOTO B3aUMO/IeMCTBUSI TOCTOSIHHBIX MarHUTOB.
15. I3yueHrie MarHUTHOTO TIOS TIOCTOSIHHBIX MAarHUTOB TPH WX OObeJUHEHUH U
paszesieHu .

16. ViccnefoBanue [1efCTBUS 3/1eKTPUUECKOrO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThI, 1eMOHCTPUPYIOLME 3aBUCUMOCTb CUJIbI B3aMO/IEHCTBHS KaTYLIKU C TOKOM U
MarHura OT CHJ/Ibl TOKA Y HalpaB/ieHUsl TOKA B KaTyIlKe.

18. M3yueHue 1eliCTBUSI MarHUTHOTO TOJIs1 HA IPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHue U n3ydeHue paboThl 37IeKTPOBUTATEIS.

20. 3amepenue KII/I smekTpoABUTaTe/ibHOM yCTAaHOBKH.

21. OnbITEl M0 MCC/I€[0BAHUIO SIBJIEHUS 3/1€KTPOMarHUTHOM WHAYKLWH: HCCe/j0BaHUe

Vi3MeHeHW! 3HaueHUs U HalpaBJ/leHUs] MHAYKLMOHHOIO TOKa.

YenybneHue - peweHue pacuémHbIX U KaueCmeeHHbIX 3aodau. [lns pacuémubix 3adau
npuopumemom s81mcs 3a0ayu ¢ s1I8BHO 3A0AHHOU U HesI8HO 3a0AHHOU (pusuueckoli Mooenblo,
no3eo/s10Wjue NpUMeHsIMb U3y4eHHble 3aKOHbl U 3dKOHOMEPHOCMU KAK U3 00HO20 paszdena Kypcda,
mak u UHmez2pupysi NpuMeHeHue 3HaHull u3 pasHbix pasoenos (3adaxusi BIIP u OI'D).

9 KJIACC
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Pazgen 8. MexaHuueckue siBJIeHHS.

Mexanuueckoe pasukeHue. MarepuanbHass Touka. Cucrema orcuéra. OTHOCUTEIBHOCTH
MeXaHUUYeCKOro [IBWKeHusl. PaBHOMepHOe TIpsIMO/IMHeNHOe [BWkeHue. HepaBHOMepHOe
NpsMOJIMHeHoe fBwkeHre. CpefHsiT W MIHOBEHHasi CKODOCTb Tejla NIPU HepaBHOMEPHOM
JBIKEHUU.

YckopeHue. PaBHOYCKOpeHHOe TIpSIMOJIHeHOe fBiKeHre. CBoOogHOe TageHre. OmbIThI
lNanunes.

PaBHOMEpHOe JBW)KeHHe TI0 OKpPY>KHOCTH. Ilepuo u uyactoTta obpaitjeHus. JIuHelHasi U
yIyi0Basi CKOpOCTH. LleHTpocTpeMuTeNIbHOE yCKOPeHUe.



[TepBbiii 3akoH HetoToHa. Bropol 3akoH HbtoToHa. TpeTtuit 3akoH HerotoHa. IlpunHimn
CyTIepIIO3ULIUU CUJL.

Cuna ynpyrocty. 3akoH ['yka. Cuia TpeHUMs: Cu/la TPEHUsS! CKOJIbXKEHUs, CUjla TPeHHUs
TIOKOS1, IPyTUe BU/bl TPEHUS.

Cuna TsKeCTH Y 3aKOH BCEMHUPHOTO TSTOTEHHWsS. Y CKOpeHHe CBOOOJHOTrO MajieHusl.
Oewkenve r1uiaHeT BOKpyr CosHua. IlepBag KocMuueckas CKOpPOCTb. HeBecoMocTb U
reperpysku.

PaBHOBecHe MaTepranbHON TOUKU. AOGCOIOTHO TBEPZOe Teo. PaBHOBeCHe TBEPJOro Tejia
C 3aKpervIEHHOW OChbIO BpallieHusl. MoMeHT cuibl. LIeHTp TshkecTH.

Nmnynec Tena. V3meHenue wmmnysbca. VIMnysibC Cuibl. 3aKOH COXPaHEHUs] UMITYJIbCa.
PeakTuBHOE JiBU)XEeHMe.

Mexanuueckasi pabota ¥ MOIIHOCTb. PaboTa CUI Ts)KeCTH, YIpPYyrocTH, TpeHusi. CBsi3b
35Heprud U pabotel. IloTeHI[Ma/ibHAs 3HEPTUsl Teja, TOJHSITOTO HaJ TOBEPXHOCTHIO 3eMJIH.
[ToTeHLManbHas SHEPrusi CKaTol NpykKuHbl. KuHeTnueckas sHeprusi. TeopeMa 0 KUHETUYECKOU
SHepruv. 3aKOH COXpaHEeHUs MeXaHUUYeCKON SHepruu.

Hdemoncmpayuu.

1. HabmromeHre MeXaHUUeCKOTO JIBIXKEHUS Tejla OTHOCUTETbHO pa3HbIX TeJT OTCUETA.

2. CpaBHeHue TyTel U TPaeKTOPWUM ABW)XEHHs OJHOTO U TOTO K€ Tejla OTHOCUTE/LHO

pasHbIX TeJl OTCUéTa.

3. VI3mepeHue CKOPOCTU U yCKOPeHUs MPSMOIMHENHOTO IBUYKEHUSI.

4. HccnepoBaHue NPU3HAKOB PaBHOYCKOPEHHOIO [JBU)KEeHMUS.

5. HabmrozmeHuve ABW)KEeHHS TeJla TI0 OKPYKHOCTH.

6. HabsogeHue MexaHMUeCKUX SIBJIEHHH, TTPOUCXOASAIINX B CUCTeMe 0TCUéTa «Temexkar»
TIpY € paBHOMEPHOM U YCKOPeHHOM /IBWKEHUH OTHOCHTE/IbHO KabrHeTa (PU3UKH.

7. 3aBUCUMMOCTb YCKOpPEeHMS TeJla OT MacChl TeJsla M IeMCTBYIOIIeld Ha Hero CUJIbL.

8. HabsrozeHure paBeHCTBA CUJI TIPH B3aUMOJEMCTBUH TeJl.

9. N3meHeHue Beca Tesia [IpU YCKOPEHHOM [IBWKeHUU.

10. TTepegaua ummyJ/ibca Mpy B3aUMO/1eliCTBUM Tel.

11. TIpeobpa3oBaHus SHEpryu NP B3aUMOJEHCTBUY TeJl.

12. CoxpaHeHue UMITy/IbCa MPU HEYIIPYrOoM B3aUMOZEeMCTBUM.

13. CoxpaHeHHe UMIMYJ/IbCa TIPY abOCOJTIOTHO YIIPYTOM B3aUMO/IEMCTBUH.

14. HabGsrojeHre peakTHBHOTO JIBVKEHHUSI.

15. CoxpaHeHHe MeXaHUUeCKOW SHepruy Npy CBOOOJHOM MaIeHUH.

16. CoxpaHeHue MexaHU4eCKOW SHepruy MpH IBUKEHUU TeJla Mo/, 1eCTBHeM MPY>KUHBI.

JlabopamopHble paGombl U ONbIMbL.

1. KoHcTpyupoBaHue TpakTa [jis pasroHa W Ja/bHeMIlero paBHOMEPHOTO [IBW)KEHUS
1IapUKa WU TeJIeXKKHU.

2. OrmpeneneHvie cpefHell CKOPOCTH CKOJbKeHHUs] OpycKa WM [BW)KEHHsS Ilapuka TIo
HaK/IOHHOM TJIOCKOCTH.

3. OrmpepeneHue yCKOpeHHs Tejla MNPH PaBHOYCKOPDEHHOM /JBW)XEHHWH MO HaKJIOHHOU
TIJIOCKOCTH.

4. ViccnenoBaHue 3aBUCUMOCTH TYTH OT BPeMeHU MPU PaBHOYCKOPEHHOM JBM>KeHUH Oe3
HayajbHOW CKOPOCTH.

5. IlpoBepka TWIIOTe3bl: €C/AM TIPU PABHOYCKODEHHOM [BIW)KeHUM 0e3 Haua/ibHOU
CKOPOCTA TIyTU OTHOCATCSI KaK psii HEUYETHBIX UHCeJ, TO COOTBETCTBYHOLIWE
TIPOMEXXYTKU BPeMeHU O MHaKOBBI.

6. NccnemoBaHye 3aBUCMMOCTU CU/bl TPEHUSI CKOJIBKEHMSI OT CWIbl HOPMAaJbHOIO

JlaBJIeHUSs.
Onpegenenve K03 duieHTa TPeHUS CKOJTbXXEeHMUS.
8. OnpepenieHne XECTKOCTU MPYKUHBI.
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9. Onpepenenvie pabOTbl CWIbI TPEeHUS TIPU PaBHOMEDHOM [IBIDKEHHUM Tejla TI0
TOPU30HTAa/IbHOW MTOBEPXHOCTH.

10. Onpesienienyie pabOThl CHIBI YIPYTOCTH TPH MMOABEME Ipy3a C HCIOIb30BAHUEM
HETIOZIBY)KHOT'O U TMO/IBW)KHOTO OJIOKOB.

11. 3yueHue 3aKOHa COXpaHeHUs] SHEePIUU.

YenybneHue - peuwleHue pacuémHbIX U KauecmeeHHbIX 3aodau. [Ins pacuémubix 3adau
npuopumemom s810mcs 3a0ayu ¢ s1IBHO 3A0AHHOU U HesI8HO 3a0AHHOU ¢pusuueckoli Mooenblo,
no3eo/s10lWjue NpUMeHsIMb U3yUeHHble 3aKOHbl U 3dKOHOMEPHOCMU KAK U3 00HO20 paszdena Kypcda,
mak u UHmez2pupysi NpuMeHeHue 3HaHull u3 pasHblx pasoenos (3adaxusi BIIP u OI'D).

Pa3pen 9. MexaHnueckHe Ko/j1e0aHus U BO/THBI.

KosnebaTenbHoe aBkeHue. OCHOBHbIE XapaKTePUCTHKHM KoyieOaHWIA: Tepuoj, 4acToTa,
amruiMtyza. MaTeMaThueckKuii W TPY)KUHHBIM MasiTHUKU. [lpeBpallleHWe »>Hepruu Mmpu
KosiebaTesTbHOM [IBH)KEHHUH.

3aryxaroiue KojebaHus. BeIHyKJeHHbIe KojieOaHUs. Pe3oHaHC. MexaHHUeCKHe BOJIHBI.
CaoricTBa MexaHUUeCKUX BOJIH. IIpofiosibHBIe U nonepeyHble BOMHBL. [I1MHa BOJHBI U CKOPOCTh
eé pacnipocTpaHeHusi. MexaHuuecKUe BOHbI B TBEPJOM TeJjle, CelicCMUYeCKe BOJTHBbI.

3ByK. ['/poMKOCTb 3ByKa U BbicoTa ToHa. OTpaxkeHue 3ByKa. IH(pa3ByK U y/IbTPa3ByK.

Hdemoncmpayuu.

1. HabmrozmeHvie KonebaHM Tesl TIOZ, JeiCTBUEM CHJTbI TSDKECTU M CHJTBI YIIPYTOCTH.
HabsmoieHue KosiebaHM Irpy3a Ha HUTU U Ha MPY>KUHE.

HabmtoeHre BLIHYKIEHHBIX KO/lebaHU ¥ pe30HaHca.
PacripocTpaHeHre poZ0IbHBIX U MONEPeYHbIX BOJIH (Ha MOJeNH).
HabmtoeHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKycTUUecKuii pe3oHaHC.

JIa6opamopr1e paéombl U onbIMbL.

1. OmpeneneHve 4aCcTOTHI U IepUo/a KoyiebaHHH MaTeMaTUYeCcKoro MasiTHHKa.

2. OmpegeneHye YacTOTHI U TIepHO/ia KoeOaHU TIPY>KUHHOTO MasiTHUKA.

3. UccepoBaHue 3aBUCUMOCTU Tiepuojia KoiebGaHUM TO/BEIIeHHOr0 K HUTH Tpy3a OT

JTUHBI HUTU.

4. VccnenoBaHue 3aBUCHMOCTH Tlepyofia KosjeOaHW TPY>KUHHOTO MasiTHUKA OT MacChI

rpysa.

5. TlpoBepka He3aBUCUMOCTU Tieprojia KosjiebaHWM rpy3a, IMOJBEIIeHHOr0 K HUTH, OT

Macchl Ipysa.
6. OmbITbl, [JeMOHCTPUPYIOIIME 3aBUCHMOCTh Tiepuojila KoiebaHud TPYKUHHOTO
MasiTHUKa OT MacChl I'py3a M )KECTKOCTH IPY>KUHBI.

7. W3mepeHue yCKOpeHHs] CBOOOJHOTO TMaJjeHusl.

YenybneHue - peuwieHue pacuémubiX U KauyecmeeHHbIX 3adau. Jlnsi pacuémubix 3adau
npuopumemom S8AI0OMcA 3a0auu ¢ sIBHO 3d0AHHOU U HEesI8BHO 3d0AHHOU ¢husuUeckoll MoOdebio,
no3go/stoujue NPUMeHsIMb U3yUeHHble 3aKOHbl U 3dKOHOMePHOCMU KaK U3 00HO20 pasoena Kypcd,
mak u uHmez2pupys npumeHeHue 3HaHull u3 pasHbix pazoenos (3adavus BIIP u OI'D).

Paszpen 10. D/1eKTpoMarHuTHOeE 110/1€ ¥ 3/IeKTPOMarHMTHbIE BOJ/IHbI.

ONeKTPOMarHWTHOe Tojie. DJIeKTPOMarHUTHble BOJIHbI. CBOMCTBA 3/1€KTPOMAarHUTHBIX
BouH. [lIkana 37meKTpoMarHUTHLIX BOJTH. VICIio/ib30BaHNe 3/1eKTPOMarHUTHBIX BOJH /11 COTOBOU
CBSI3U.

OneKTpomarHvTHas npyupoga cseta. CKopocThb cBeTa. BoyHOBBIe CBOMCTBa CBeTa.

Hdemoncmpayuu.

1. CaolicTBa 3/1eKTPOMarHUTHBIX BOJIH.

2. BosHOBBIE CBOICTBA CBeTa.

JlabopamopHble paGombl U ONbIMbL.

1. W3yueHue CBOWCTB 3/1eKTPOMAarHUTHBIX BOJTH C TIOMOIIbI0 MOOUIBHOTO Teie)oHa.

DU A WN
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Pazgen 11. CBeToBbIe SIB/ICHUS.

JlyueBasi Moziesib cBeTa. VMIcTouHuKU cBeTa. [IpsiMosMHeliHOe pacrpocTpaHeHWe CBeTa.
3atmenus CosHua u JIyHel. OTpaxkeHue cBeta. [110cKoe 3epkasio. 3aKOH OTpaKeHUsl CBeTa.

[IpenomsieHve cBeTa. 3aKOH IpesioMJIeHHs1 cBeTa. [10/IHOe BHyTpeHHee OTpa)keHUe CBeTa.
Vcrnosib30BaHye NOTHOIO BHYTPEHHEI0 OTPakKeH!sI B ONITUUeCKUX CBETOBOZAX.

Jlunza. Xop mayuert B suH3e. Onruueckasi cucteMma (oToamnmapara, MHUKPOCKOMNa U
Tesneckora. I'1a3 Kak onTuueckas crucrema. birM3opykocTs M JanbHO30PKOCTb.

Pa3noyxeHue 6emnoro ceera B crieKTp. OmbiTel HptoTOHA. CrioykeHHe CTrieKTpaibHbIX [IBETOB.
Hdwcrniepcus cBera.

Hdemoncmpayuu.

1. TIpsmonmHelHOe pacrpocTpaHeHye CBeTa.

OTpakeHue CcBeTa.

[MTonyueHre n300pa>keHNH B IJIOCKOM, BOTHYTOM M BBIITyKJIOM 3epKaJjlax.
[Ipenomnenue cBeta.

OnTuueckrii CBeTOBO/,.

Xop nyued B cobuparoliiei JuH3e.

XoJ nyuyeu B paccenBarollleld TMH3e.

[MonyueHre n300paXkeHUH C TIOMOIIIBIO JIMH3.

. IIpunHuun pelictBus ¢oToanmnapara, MUKpPOCKOIIA U Te/lecKora.

10. Mogens rnasa.

11. PaznoxxeHue 6enoro cBeTa B CIIEKTP.

12. TlonyyeHue Genoro cBerta Mpu CJI0KEHUH CBETA Pa3HbIX 1[BETOB.
JlabopamopHble paGombl U ONbIMbL.

1. WccnenoBaHve 3aBUCMMOCTH yIjla OTPaKeHUs1 CBETOBOTO Jlyya OT yrJjia NaZieHusl.
2. V3yueHue xapaKTepUCTHK M300pakeHUs MpeJMeTa B TUIOCKOM 3epKarie.

3. HccnepoBaHue 3aBUCMMOCTH yIJIa TIpeJIOM/IEHUS] CBETOBOIO Jiyya OT yrJja MaJeHus Ha
I'PaHULle «BO3YX—CTEKI/I0».

[TonyueHre n306pa>keHUI C TIOMOIIbIO COOMpATOITeH JTUH3bI.

Onpezenenre GOKyCHOTO PaCCTOSTHUS U OTITUUECKOM CHJTbI COOMpArOIIel TMH3bI.
OmBITHI TI0 pa3/ioyKeHuto 6esioro cBeTa B CIEKTP.

OmnbIThl IO BOCIIPUATHIO IBETAa TIPeJMETOB IMPU UX HAOJ/IOJeHUHd 4Yepe3 IIBETOBbIE
(bUIBTPBI.

YenybneHue - peuwieHue pacuémubiX U KauyecmeeHHbIX 3adau. [lnsi pacuémubix 3adau
npuopumemom S8AI0OMCA 3a0auu ¢ sIBHO 3d0AHHOU U HesI8BHO 3d0AaHHOU ¢husuUeckoll Modenbio,
no3go/stowjue NPUMeHsIMb U3yUeHHble 3dKOHbl U 3dKOHOMepPHOCMU KaK U3 00HO20 pasoena Kypcd,
mak u uHmez2pupys npumeHeHue 3HaHull u3 pasHbix pazoenos (3adavus BIIP u OI'D).

Pazgen 12. KeanToBbIe AB/I€HUA.

OneiThl Pe3epdopza u ryiaHeTapHasi Mojiesib aToMa. Mogesb atoma bopa. Vcriyckanue u
Tor/ionjeHre cBeta aToMOM. KBaHTbI. JIMHelyaThble CIIeKTphI.

PaguroakTBHOCTh. Asiba, Oeta- U ramma-usnyueHus. CTpoeHHWe aTOMHOTO sifpa.
Hyknonnass Mmopgens aroMHoro szapa. W3orombl. PaguvoakTyBHble mnpespaijenus. I[lepuop
Trosypacrazia aToOMHBIX sifiep.

SAnepHble peakuy. 3aKOHBI COXPaHEHHs 3apsilOBOTO U MacCOBOI0 Uvcesl. JHeprus CBs3U
aTOMHbIX szep. CBf3b MacChl U 3Hepruy. Peakumu cuHTe3a U JeneHusi spep. VICTOUHUKA
sHepruu CoJiHLIa U 3BE3].

fAnepHas sHepreTuka. /leliCTBUs paIMOAKTUBHBIX U3TyUEHUI Ha )KUBble OPraHU3MBbI.

demoucmpayuu.

1. CnekTpsl U3nyuyeHus Y IOTJIOLLeHHUS.

2. CriekTpbl pa3/IM4HbIX ra3os.

3. CnekTp BoAopoAa.

©ENDU A WN
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4. HabmogeHue TpeKOB B Kamepe BuibcoHa.

5. Pabora cuéTurKa HOHU3UPYIOIIUX HU3/TyUeHHH.

6. Perucrpauus usnyueHusi MPUPOJHBIX MUHEPAsIOB U MPOJYKTOB.

Jlabopamophblie paGombl U ONbIMbL.

1. HabmnromeHue CTIJIOMIHBIX U TMHEHUATHIX CTIEKTPOB U3/TyYeHUs..

2. WccnepoBaHre TPEKOB: HM3MepeHWE SHepPriy 4YacTHLbl [0 TOPMO3HOMY MyTH (IO

¢dororpadusm).

3. V3mepeHue paj0aKTUBHOIO (hoHa.

YenybneHue - peuwieHue pacuémubiX U KauyecmeeHHbIX 3adau. [lnsi pacuémubix 3adau
npuopumemom S8AI0OMCA 3a0auu ¢ sIBHO 3d0AHHOU U HEesI8BHO 3d0AHHOU ¢husuUeckoll MoOebio,
no3go/sowjue NPUMeHsIMb U3yUeHHble 3aKOHbI U 3dKOHOMePHOCMU KaK U3 00HO20 pasoena Kypcd,
mak u uHmez2pupys npumeHeHue 3HaHull u3 pasHbix pazodenos (3adavus BIIP u OI'D).

IToBTOpPHUTE/THEHO-00001IAI0 NI MO/ Tb.

[ToBTOpHUTE/NEHO-0000ITIAOIMI  MOAY/Ib  TpeAHa3HaueH [ijis CUCTeMaTH3aluu |
0000111eHHsT TIPEIMETHOTO COZIeP>KaHUs U OTTbITa [IeSITeTbHOCTH, TIPUOOPETEHHOTO TIPH U3YUYeHU!
BCEro Kypca (pu3MKH, a Takke [Jisl MOATOTOBKA K OCHOBHOMY I'OCYZapCTBEHHOMY 3K3aMeHy 10
¢u3uKe A5t 00yUaroIUXcsi, BEIOPABIIMX 3TOT yueOHbIHN MTpeaMeT.

[Ipy wu3yuyeHMM [AHHOTO MOJYJSl peanu3ylTCsd W CUCTeMaTU3UPYHOTCS  BUZbI
JledTeJIbHOCTH, Ha OCHOBe KOTOPBIX 00ecrieurBaeTCss /IOCTWD)KEHWE TpPeJMeTHBIX W
MeTaripeJMeTHbIX TJIAHUPYEMbIX pe3y/bTaTOB 0OyueHus, (hOpMHUpPYyeTCs eCTeCTBeHHOHayuHast
IPaMOTHOCTh: OCBOEHHEe HAyYHbIX METO/0B MCC/e/JOBaHUsl SIBJIEHWM NPUPOJAbI U TEeXHUKH,
OBJIaJieHWe YMeHHUsIMU OOBSCHATH (pU3nueckue siBJieHUsl, TIPUMeHsis TIOJyueHHble 3HaHUs,
pellaTh 3a/jauy, B TOM YKCJ/ie KaueCTBEHHbIe U SKCIIepUMeHTa/IbHbIe.

[TpuHLMIUAIBHO J1eATeTbHOCTHBIM XapaKTep JIaHHOTO pa3fesa peannu3yeTcs 3a CYET TOro,
4TO 00yUaroIecs BBITIOJHSIOT 3a/laHusl, B KOTOPBIX UM Tpe/jlaraeTcs:

Ha OCHOBe TT0JIyUeHHbIX 3HAaHWM PaCcIio3HaBaTh U HayYHO OOBSICHATH (pU3nuecKue siBIeHUs
B OKpY>Karollle NpUpo/ie U MOBCeJHeBHOW )KU3HU;

WICTI0JIb30BaTh HayuHble METO/Jbl UCC/Ie[0BaHUsl (U3NUYECKUX SBJIE€HWH, B TOM 4uC/Ie s
MIPOBEPKU TUIIOTe3 U MOyYeHHUs] TeOPeTUUeCKUX BbIBO/IOB;

0OBSICHATH HayuHble OCHOBBI Haubosiee BaXKHBIX [JOCTV)KEHHWN COBPeMEeHHBIX TeXHOJIOTUH,
HarpuMmep, MPaKTUYeCKOrO HCII0/Ab30BaHUSl Pa3/IMUHbIX HCTOYHHMKOB SHEPrMM Ha OCHOBe
3aKOHa TpeBpalleHUs] U COXpaHeHUsI BCeX U3BECTHBIX BUZOB SHEPTHUHU.
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IVNIAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA30OBAHUA

V3yuenne (U3MKM Ha YypOBHe OCHOBHOrO 0O0ujero ob0pa3oBaHMs HampaBieHO Ha
JOCTW)KEHHUE JTMUHOCTHBIX, MeTAIpeIMeTHBIX U MPeIMETHBIX 00pa30BaTe/IbHbIX Pe3y/IbTaToB.
B pe3ysnbraTe wu3yueHus GU3MKA Ha YpOBHE OCHOBHOTO 00ijero o6pa3oBaHusi y

oOyuarorerocst 0y yT chopMHpOBaHBI CIeJYIOIHe TUUHOCTHBIE Pe3y/bTaThl B UaCTH:

¢ 1) naTpHMOTHYECKOr0 BOCIUTAHMA:

® - [posiBlieHHe WHTepeca K UCTOPUM U COBPEMEHHOMY COCTOSTHUIO POCCUMCKOM (pu3mueckoi
HayKu;

® - [IeHHOCTHOE OTHOIIIeHHe K JOCTMXKeHUsSIM POCCUNCKUX YUEHBIX-(PU3HUKOB;

* 2) rpaXkiaHCKOr0 ¥ AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

® - TOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCY’>KZIeHUU OOII[eCTBEHHO 3HAUMMBIX U 3THUECKUX
nipobJieM, CBSI3aHHBIX C TIPAaKTUYeCKUM TIPUMeHeHHeM [JOCTHXKeHUH (PU3UKY;

® - 0CO3HaHWe Ba)KHOCTU MOPATbHO-3TUUECKUX TIPUHLIMIIOB B /IeATe/TbHOCTH YUEHOT0;

¢ 3)3cTeTHUeCcKOro BOCIIUTAHUSA:

® - BOCIpUSTHUE ICTETUUECKHX KaueCTB (hHM3UUECKON HayKW: eé rapMOHWYHOTO TOCTPOEeHUs,
CTPOrOCTH, TOUHOCTH, TAKOHUYHOCTH;

¢ 4) 1eHHOCTH HAYYHOT0 MO3HAHHUA:

® - OCO3HaHUWe 1|eHHOCTH (M3UUeCKOM HayKM KakK MOLIHOrO WHCTPYMEeHTa MO3HaHWS MUPa,
OCHOBBI Pa3BUTHSI TEXHOJIOTUH, BaXKHEUILIeH COCTaB/IsOIed Ky/IbTYpbl;

® - pa3BUTHe HAyYHOU H0O03HATETEHOCTH, MHTEpeca K UCC/ieloBaTe/TbCKON esTelbHOCTH;

¢ 5) dopMupoBaHMA KY/IbTYPHI 3J0POBbS H IMOI[HOHA/TLHOTO 0/1aromo/Tyuusi:

® - OCO3HaHWe IIeHHOCTH Oe3oracHoro obpas3a >KW3HH B COBDPEMEHHOM TeXHOJIOTHUeCKOM
MHUpe, Ba)KHOCTH TMpaBWi 0e30MacHOTO TIOBe/leHUs] Ha TPAHCIIOpTe, Ha Joporax, C
3/IEKTPUYECKUM U TeTJIOBBIM 000py/J0BaHKEM B JOMAIITHUX YC/IOBUSIX;

* - chopMHpOBaHHOCTH HaBbIKA pedieKCUH, MMPU3HAHWE CBOEro MpaBa Ha OMIMOKY W TaKOTro
JKe TipaBa y [Ipyroro 4ejioBeKa;

* 6) TPyAOBOro BOCIIMTAHHUA:

® - aKTHMBHOe yuyaCTHe B pellleHUM TMpaKTUUecKuX 3ajau (B paMKax ceMbH, 0Opa3oBaTebHOM
OpraHu3alluy, ropojila, Kpas) TeXHOJOTrMYecKod U COLMaJbHOW HarpaB/IeHHOCTH,
TpeOYIOIMX B TOM UKC/ie U PU3NUeCKUX 3HAHUMH;

® - YHTepecC K MpaKTUYeCKOMY M3yUeHHI0 Npodeccuii, CBsi3aHHbIX ¢ (H3HUKOM;

* 7)3K0/I0TMUYeCKOro BOCIIUTAHHUSA:

® - OpUeHTalUs Ha TpPUMeHeHWe (U3NUeCKUX 3HAHWUK [yid pellleHus 3aziau B 00/acTv
OKpy>Katollleld cpe/ibl, MJIaHUPOBaHUSI TIOCTYNIKOB M OLIEHKU UX BO3MOXKHBIX TOC/I€[CTBUM
JI7Is1 OKPY KarolLleld Cpefibl;

® - 0co3HaHMe T7100a/IbHOTO XapaKTepa 3K0JI0rnYecKUx nmpoOsieM U MyTel UX pelleHus;

e 8) ajlanTaliii K M3MEHSIIIUMCA YC/IOBUSIM COLMA/ILHOM ¥ IPUPO/JHOM Cpe/bI:

® - 1oTpebHOCTL BO B3aWMOJIEMCTBUM TIDU BBLITIOJTHEHUM WCCAeJOBaHUNA U TIPOEKTOB
(bur3nruecKoil HarpaBIeHHOCTH, OTKPBITOCTD OTbITY U 3HAHUSIM IPYTHX;

® - [IOBBILLIEHKE YPOBHS CBOeH KOMIIETEHTHOCTH uepe3 MPaKTU4YeCcKYHo J1esTelbHOCTh;

® - noTpeOHOCTL B (POPMUPOBAHWM HOBBIX 3HAHWM, B TOM uuc/ie (HOPMYJHUPOBATb WJEH,
TIOHSATHS, TUTIOTe3bl 0 (PU3UUeCKUX 00beKTaX U SIBJIeHUSIX;

® - oco3HaHHe ZeUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTeH B 00/1aCTH (PU3UKWY;

® - [UIaHUPOBaHMe CBOEro Pa3BUTHS B MPHOOPeTeHNH HOBLIX (DM3NUYeCKUX 3HAHWH;

® - cTpemJ/ieHWEe aHa/IM3UPOBAaTh U BBISB/IATH B3aMMOCBSI3U TIPUPO/bI, 00IIIeCTBAa U 9KOHOMUKH,
B TOM UMCJIe C UCTIO/Ib30BaHMEM (PU3NUYEeCKUX 3HAaHUM;

® - OLIEHKA CBOUX [eHCTBUN C YuéTOM BJIMSIHUSI Ha OKDYXKAIOIIYyI0 Cpeflly, BO3MOKHBIX
r7100a/bHBIX MTOC/IeCTBUN.
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METAIIPEAJMETHBIE PE3YJ/IbTATbBI

B pe3yibraTe OCBOEHMs MpOrpamMMbl MO (H3MKEe Ha YPOBHE OCHOBHOTO 0OIIero
obpa3oBanust y oOyuatorierocsi OyayT chOpMHpPOBAHbI MeTampeAMeTHBbIE Pe3y/IbTaThl,
BK/TIOUAIOII[e TI03HAaBaTe/IbHble YHUBEpCA/lbHble yueOHble [JeHCTBHUs, KOMMYHHKATHBHbIE
yHUBepCa/ibHbIe yueOHbIe [eMCTBHS, Pery/IsTUBHbIE YHUBEpCaIbHbIE yueOHbIe [eHCTBYSI.

Ilo3HaBaTe/1bHBIE YHHUBepPCaA/JIbHbIE y‘IEGHbIE ,E[EﬁCTBHH

Bba3oBbie jlornyeckue JelCTBUA:

BBISIB/ISITH M XapaKTE€PU30BaTh CYIeCTBEHHbIE TTPHU3HAKU 00BHEKTOB (SIB/IEHHIA);
yCTaHaB/IMBaTh CYI[eCTBEHHbBIN MPU3HAK KlacCU(UKAI[UH, OCHOBAHUS it 0000IIeHUs
Y CPaBHEHUS;

BBISIB/IATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHsSI B pPaCCMaTpUBaeMbIX (hakTaX, JAHHBIX U
HaOJTI0IeHUSTX, OTHOCSIIMXCS K (DU3UUECKUM SIBJIEHUSIM,;

BBISIB/IATh TIPUUMHHO-CJIE[ICTBEHHBbIE CBS3U TPU W3Y4YeHUU (U3NUYECKUX SIBIEHUN U
TIPOLIECCOB, [1e/laTb BBLIBOZLI C UCIIO/b30BaHUEM J€JYKTUBHBIX W WHAYKTHBHBIX
YMO3aK/TFOUeHUH, BbIIBUTaTh TUIIOTE3bI O B3aUMOCBSI3SIX (DU3NUECKHUX BE/TMUMH;
CaMOCTOSITe/IbHO ~ BBIOMpaTh Crocob peleHUs yueOHOW  (u3MUecKoW 3ajaud
(cpaBHeHHEe HECKOJbKUX BApHUAHTOB pellleHusi, BbIOOp Haubosiee TOAXOAAIIEr0 C
YUETOM CaMOCTOSITE/ILHO BbIZIEJIEHHBIX KDUTEPHEB).

Ba3oBble ucciefoBaTe/IbCKie AeCTBUA:

WCTI0/Tb30BaTh BOTIPOCHI KaK MCC/IeI0BaTe/TbCKUM MHCTPYMEHT ITO3HaHMS;

MPOBOZUTL TI0O CAMOCTOSITE/IbHO COCTaB/IEHHOMY TIUJIaHY OIBIT, HEeC/JI0XHbIN
bu3nuecKrii IKCTIepUMeHT, He0oJIbIIIoe UccieoBaHue (PU3NUeCKOTo SIB/IeHHS;
OllIeHHMBaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTb MHGOpPMAI[UIO, MOTYYeHHYIO0 B XOje
WCCIIeIOBaHUS WU SKCTIepPUMEHTa;

CaMOCTOSITE/ILHO ~ (hOPpMY/IMpOBaTh  000OIEHUsT W BBIBOABI TI0  pe3y/bTaTam
TIPOBeIEHHOT0 Hab/TF0/IeHUsI, OTIbITA, UCC/IeI0BaHMS;

MIPOTHO3UPOBATh BO3MOXKHOE Jja/ibHelllee pa3BUTHe (U3MUECKHX TMPOLIeCCOB, a TaKxkKe
BBI/IBUTATh TIPEATIONIOKEHUsT 00 X Pa3BUTUU B HOBBIX YC/IOBUSIX M KOHTEKCTaX.

PaboTa c uadopmariueii:

NIPUMEHSTh pa3/IMuyHble MeTOo/bl, MHCTPYMEHThl U 3arpochkl NpU TOMCKe U oTOope
vH(pOpMaLK UK JaHHBIX C YUETOM TpeJI0yKeHHOW yueOHOM (hm3nueckoi 3ajauy;
aHaM31UpoBaTh, CUCTEMATH3MPOBAaTh U MHTEPIIPeTUPOBaTh MH(OPMALMIO pa3IUYHbIX
BU/IOB U ()OPM IpeJCTaB/IeHMUS;

CaMOCTOSITE/IbHO BbIOMpaTh ONTHMaibHYHO (hopMy IpeZcTaBieHUs WHGOpPMaLUU U
WITIOCTPUPOBATh pelllaeMble 3a/layd HeCIOKHBIMU CXeMaMH{, AuarpaMMamH, WHOU
rpadvkoi ¥ UX KOMOMHALIUSIMU.

KoMMyHHKaTHBHbBIE YyHUBepCa/IbHbIe y4e0HbIe /1efiCTBHA:

B xoJle 00CykaeHHMs yueOHOTO MaTepuasia, pe3y/bTaTOB JIabOpPaTOPHBIX paboT u
TIPOEKTOB 3a/laBaTh BOIPOCHI IO CYIIIECTBY 00CY>KZaeMOM TeMbI U BbICKA3bIBaTh UJIEH,
Halle/IeHHbIe Ha pellleHre 3a/Jauk U TIo/ijep>KaHue 6/1aroyke1aTelbHOCTH OOILeHMST;
COTIOCTAaB/IATh CBOU CYXK/AEHUS C CYXXAEHUSIMH [PYTUX YYaCTHUKOB [Majiora,
00OHapy>KHBaTb Pa3/MuKe U CXO/ICTBO TIO3ULINH;

BBbIPA)KaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U ITUCbMEHHBIX TEKCTaX;

NMyOJIMUHO ~ TIPe/CTAaB/ATb  Pe3y/bTaThl  BBINOJHEHHOTO  (PU3UYECKOr0  OIbiTa
(9KCIiepuMeHTa, UCC/IeJOBaHuUs, IIPOEKTA);
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TOHUMAaTh W WCIO/b30BaTh MPEUMYIeCTBa KOMAaHAHOW W WHWBHYalTbHOW PabOTHI
TIPH pellieHnH KOHKPeTHOH (hH3iuecKou Mpo0ieMsl;

NIpUHUMAaTh Ljeld COBMECTHOM [leiTe/IbHOCTH, OPraHW30BbIBATh JEWCTBUSI TI0 eé
JOCTIDKEHUIO: PACIipeJiesiiTh POU, 00CYKAaTh TMPOLeCCHl M Pe3y/bTaThl COBMeCTHOU
paboTbl, 0060011jaTh MHEHUS] HECKOTbKUX JTFO/IeH;

BBIMOJIHATE CBOKO YacThb PabOThI, AOCTUTasi KaueCTBEHHOTO pe3y/bTaTa 10 CBOEMY
HarpaBJIeHHI0 ¥ KOODJUHUPYS CBOU JIeHCTBUS C APYTYIMH UlieHaMH KOMaH/[bl;
OLIeHMBAaTb KAauecTBO CBOero BKAaZia B OOUMIM TPOAYKT TI0 KPUTEpUsM,
CaMOCTOSITe/IbHO C()OPMY/IMPOBAHHBIM YUaCTHHKaMU B3aUMO/eCTBUSI.

PeryisTHBHBIE YHHBepCa/IbHbIE yUeOHbIe 1efCTBUS

Camoopranu3anus:

BBISIB/ISITH NTPO0/IEMbI B )KU3HEHHBIX U yUeOHBIX CUTyalUsiX, TPeOYIOIMX [/isl pelleHust
¢bu3nUecKrx 3HaHUM;

OPUEHTUPOBAaThbC B Pa3/IMYHBbIX IOAX0JAaX IPUHATUS pelleHUd (MHAUBUIYaIbHOE,
TIDUHATHE pellleHus B IPyIIe, IPUHATHE PelleHU IPYIon);

CaMOCTOSITE/IbHO COCTaBJISAT aATOPUTM pellleHUs (PU3MYeCKOM 3ajaud WM IJ1aHa
WCCIeJOBaHUSI C yUYETOM HMEIOL[UXCSI PecypCoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpPOBaTh Mpe/ijlaraeMble BApUaHThI pellleHU;

JiesiaTh BBIOOD ¥ OpaTh OTBETCTBEHHOCTD 3a PeIlleHue.

CEIMOKOHTPOJI]:, 3M01[HOHaJleblﬁ HHTE/IJIEKT:

JlaBaThb a/leKBaTHYIO OL|eHKY CUTyallMy Y NpeJjiaraTh [/1aH eé n3MeHeHMUs;

OOBSICHATh TIPUUMHBI [JOCTHXKEeHUS] (HeJOCTH)KeHUs) pe3yJbTaTOB [IesATeIbHOCTH,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KODPEKTUBBI B [1eITEIbHOCTh (B TOM YKCJ/Ie B X0/, BbIIIOJIHEHUS] (PU3NUYECKOTO
WCCTIeJOBaHUsST WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBILUXCS
CUTYyalLUi, YCTAaHOBJIEHHBIX OIIMOOK, BO3HUKILIUX TPYIHOCTEH;

OLIeHMBAaTh COOTBETCTBUE pe3y/bTarta Lje/Id U YCI0BUSIM;

CTaBUTH ceOsi Ha MeCTO JIPYTroro uejioBeKa B XO/le Criopa WM AUCKYCCUU Ha Hay4YHYIO
TeMy, IOHUMAaTh MOTHBbI, HAMEPEHUSI U JIOTUKY JPYTOro;

NpU3HaBaTh CBOE TMpaBO Ha OIIMOKY TIpY pelleHuH (U3NueckKux 3afady WM B
YTBEP)K/IeHUSIX Ha Hay4Hble TeMbI U TaKOe Ke TIPaBo JIPyroro.

INPEIMETHBIE PE3YJ/IbTATBI

K xoHIily oOyueHuss B 7 Kjacce IrpeaMeTHbIe pe3y/bTaThl HA 0a30BOM YpPOBHE /IOJDKHBI
oTpa)kaTb C(hOPMHUPOBAHHOCTH ¥ 00yYarOLUXCSl YMEHHIA:

UCTIO/Mb30BaTh TIOHATHS: (U3UUECKWe W XUMHUECKWe sIBJIeHWs, HalJrofieHue,
9KCTIePUMEHT, MOJe/b, TUMOoTe3a, eAUHULbl (U3UUeCKUX BeJMYMH, aTOM, MOJIEKYJa,
arperaTHble COCTOSIHUS BellecTBa (TBEpAOe, XXKUAKOe, ra3000pa3HOe), MeXaHHuecKoe
IBIKeHWe  (paBHOMepHOe, HepaBHOMepHOe,  TMpsSMOJMHeNHHOe),  TpaeKTOpus,
paBHOJINCTBYOIIas cuia, Aedopmaiusi (ympyrasi, IacTUueckas), HEeBeCOMOCTb,
COOOII[AIOIIHEeCs COCY/IbI;

pa3nuuaTh siByeHus (auddysus, TerioBoe ABMKeHNe UacTHL] BellleCTBa, paBHOMePHOe
JBIDKEeHUe, HepaBHOMepHOe /BI)KeHHe, WHepLUsi, B3auMO/JeCTBHe Tesl, paBHOBecHe
TBEPALIX TeJl C 3aKperyIEHHOW OChI0 BpallleHus, Tepejaya [JaB/eHUs TBEPALIMU
TeJIaMH, XUJKOCTSIMU U Ta3aMH, aTMOC(epHOe iaBjieHue, TylaBaHue TeJl, TIpeBpalleHUsI
MeXaHUUeCKOM Hepryu) 1Mo OMUCAHUI0 WX XapaKTepHBIX CBOMCTB U Ha OCHOBE OIILITOB,
JeMOHCTPHUPYIOILIMX JaHHOe (hri3uyecKoe siBlieHUe;
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pacrio3HaBaTh MposiB/ieHWe U3YUYeHHBIX (PHM3UYeCKUX SIBJIeHWH B OKpY’KarollleM MHpe, B
TOM uucie (u3nuecKue sIBIeHUS B TIPUpOJe: TPUMEphl [BIKEHUS] C pa3/TUUHbIMU
CKOPOCTSIMM B >XMBOW M HEXMUBOU IIPUpOJe, [eNCTBUE CU/Ibl TPeHUs B INpPUPOJe U
TeXHUKe, BJ/IMSIHUe aTMOC(HEepHOro [aBjeHHsI Ha >KUBOW OpraHM3M, IUlaBaHUe phIO,
pbluary B Tejie 4esiOBeKa, TIPH 3TOM IME€PEeBOJUTH MPAKTUYECKYH 3a/lauy B yueOHYIO,
BbIJIE/ISTh CYI[eCTBeHHbIe CBOMCTBA (TTPU3HAKM) (PU3NUECKUX SIBJIEHUM;

OTKMChIBaTh M3yUeHHble CBOMCTBA Tes U (pM3nUecKue siB/IeHUs], UCII0/b3ys (pr3nuyecKue
Be/IMUMHbI (Macca, 00bEM, TJIOTHOCTb BeIleCTBa, BpPeMs, IMyTh, CKOPOCTb, CPeIHSIS
CKOpOCTb, CW/Ja YMOPYroCTH, CWja TsDKECTH, BeC Teja, CWia TpeHUs, JaB/ieHHe
(TBépOrO Tesa, JKUAKOCTH, Ta3a), BbITaJKWBAlOIlas CHUla, MexXxaHuWueckass paboTa,
MOLI[HOCTb, IIJIeYO CHUJIbl, MOMEHT CWIbl, KO3(QULIMEHT T0/Ie3HOr0 JelCTBUs
MeXaHW3MOB, KMHeTUuYecKasi ¥ TOTeHLWa bHasi SHeprus), Npyd ONMCAHWU TPaBUIbHO
TPaKTOBaTh (PU3NUECKUI CMBICI UCTIO/B3yEeMbIX BeJTMUMH, NX 0003HAUEHHS ¥ eJMHULIBI
¢bu3nuecKMx BeIWYMH, HAXOAWUTh (OpPMyIbl, CBS3bIBAIOLME JAHHYI (PU3NUYECKYIO
Be/IMUMHY C [JPYTMMM BeJIMYMHAMU, CTPOUTH rpadMKd H3YUYeHHBIX 3aBUCUMOCTeN
(bU3MYeCcKrx BeJIMUUH;

XapaKTepr30BaTb CBOMCTBAa Tes, (U3UUYecKue sB/I€HUS U TPOLECChl, UCII0JIb3ysl
rpaBu/ia CJI0>KeHUs: CuJl (BIO/Ib OAHOW TpsiMOi), 3aKOH ['yka, 3akoH Ilackasisi, 3aKOH
ApxuMeza, TpaBUIO paBHOBecHsi pbiuara (0JioKa), «30/I0TOe TIPaBU/IO» MeXaHWKH,
3aKOH COXDaHeHHsI MeXaHW4YeCKOW 5Hepru, IIpU 5TOM [laBaTb CJIOBECHYHO
(hopMyMPOBKY 3aKOHA Y 3alIMChIBaTh €r0 MaTeMaTUyecKoe BbIpayKeHHe;

00BSICHATL (PU3NUECKUe sIBJIeHWs, TIPOLIeCChl M CBOMCTBA Tel, B TOM UHC/Ie U B
KOHTEKCTe CUTyaluid NMPaKTUKOOPHeHTUPOBAHHOIO XapaKTepa: BbISB/IATb NMPUUMHHO--
CJlefiICTBeHHbIe CBSI3U, CTPOUThL 00BsiICHeHHe U3 1—2 orMuecKux II1aroB C OMopoi Ha 1—
2 u3yueHHbIX CBOWCTBA (U3NUYECKUX SIBIeHUM, (U3NUeCKUX 3aKOHa WU
3aKOHOMEPHOCTY;

pellaTh pacuéTHble 3aj7aud B 1-2 [elCTBUS, MCIIO/b3ysl 3aKOHbI U (POPMYIIbI,
cBsi3bIBarol[ue (r3MuecKde BeJMUYMHBI: Ha OCHOBE aHaju3a YCJIOBUSI 3aJauu
3anuchbiBaTh KpaTKOe YC/IOBUe, MOJCTaB/sATh (U3MUeCKre BeSUUMHbl B (DOPMYJIbl U
TIPOBO/IUTh PACUéThI, HAXOJAWUTh CIIPABOYHbIE JaHHble, HEOOXOJUMbIe /s pelleHUs
3aJjau, OL|eHWBaTh PeajMCTUUHOCTh MOTyueHHON (U3MUeCKOU BeJTMUMHBI;
pacrio3HaBaTh Ipo0sieMbl, KOTOPble MOKHO peIIWTh TIPU TOMOIIU (PU3NUeCKUX
METOZIOB, B OIWCAaHUM HCC/Ie[0BaHUS BbIJEISATh TpOBepsieMoe TpeAToIoKeHue
(rumnote3y), pa3nuuaTb W HHTEPIPETUPOBATh IIOJyUYeHHBIM pe3y/bTaT, HaXOJUTh
OIIMOKH B XO/Ie OTIBITA, [|eJ1aTh BBIBO/IBI TI0 €r0 Pe3y/bTaTaM;

MTPOBOZMTDL OITBITHI TI0 HAO/MOAeHNI0 (PU3NUECKHUX SIB/IEHUN WA (PU3NUeCKUX CBOMCTB
Tes: (OPMY/IMPOBATh TIPOBepsieMble TPeJTIONOXKeHNs], COOMpaTh YCTAaHOBKY U3
TIpe/lJI0’KeHHOT0 000PY/I0BaHusl, 3alMChIBaTh X0/ OTbITa U POPMYJ/IMPOBATh BHIBO/BI;
BBITIOJTHATE TIPSIMble U3MEePeHUs PacCTOSTHYSL, BpeMeHH, MacChl Tena, 00béMa, CHITbl U
TeMITepaTypbl C WCTOIb30BaHHWEM aHAJOTOBBIX W LM(POBLIX TTPUOOPOB, 3alMCHIBATh
TIOKa3aHUsI TPUOOPOB C YUETOM 3aJJaHHOUM aOCOMIOTHOM MOTPEITHOCTH U3MePEeHUH;
TPOBO/IUTh WCC/el0OBaHUe 3aBUCUMOCTH OJHON (hH3MUeCKOW BeJIMUMHBI OT APYTroi C
WCTI0/Ib30BaHMEM TPSIMBIX M3MepeHui (3aBUCUMOCTH MyTH PaBHOMEPHO ABHKYILLEroCs
Tesa OT BPeMeHHU JBW)KEHUs Tesla, CUJIbl TPEHUS CKOJIbXKEHUs OT Beca TeJa, KauecTBa
00paboTKM TIOBEPXHOCTEH Tel YW HEe3aBUCUMOCTH CH/IbI TPEeHUs OT TUIOLIaJH
COTIPMKOCHOBEHHSI TeJl, CU/Ibl YIIPYTOCTA OT YJJ/IMHEHHsl TPY>KUHBI, BbITa/JIKUBAIOLLei
CUbl OT 00béMa TIOTPY)KEHHOW 4YacTH Tejla W OT TUIOTHOCTU JKUJKOCTH, eg
HEe3aBUCUMOCTU OT TUIOTHOCTH TeJjia, OT T/yOWHBI, Ha KOTOPYHO TIOTPY’>KEHO Teso,
YC/IOBUM TIJIaBaHUs Tes, yCJAOBUM paBHOBeCHs pbluara M OJIOKOB), yyacCTBOBaTh B
TJIaHUPOBaHUM  yueOHOro UCC/eloBaHUsl, COOUpaTb YCTAHOBKY U  BBIMOJIHSTh

17



v3MepeHusi, ciefiysl TIpeJi/IoXKeHHOMY T/laHy, (DMKCUpPOBaTh pe3y/bTaThbl MOTyYeHHON
3aBUCUMOCTH (U3WUYeCKUX BeIMUMH B BUJe TIPeAJIOKeHHbIX Tabyul U rpaduKoB,
JleniaTh BBIBO/IBI 110 pe3y/bTaTaM MCC/ieJOBaHMS;

TIPOBO/IUTh KOCBEHHbIe H3MepeHHs1 (U3UUeckux BeIMUWH (TJIOTHOCTh BellecTBa
JKUAKOCTA UM TBEPAOrO Teja, CWIa TPeHUs CKOJb)XeHUsi, [aBjieHue BO3[yXa,
BbITA/IKMBAIOIIAsl CWia, [eHCTBYIOIlass Ha TIOTPY)KEHHOe B JKUAKOCTb TeJlo,
K03 UIMeHT T10/Ie3HOTO JIeHCTBUSI TIPOCThIX MEXaHU3MOB), C/ieflysl MpefJioKeHHOM
WHCTPYKLIMM: TIPY BBITIOJTHEHUM U3MepeHU coOupaTh 3KCTiepUMeHTalbHYI0 YCTaHOBKY
Y BBIUKC/ISITh 3HaUeHHe UCKOMOM BeJTMUWHbI;

cobmofaTh TpaBW/Ia TeXHWKH 0e30MMacHOCTU TIpu  pabore ¢ 1abOpaTOPHBIM
obopyoBaHueM;

yKa3blBaTh TIPUHLUIMBI AeWCTBUSI TIPUOOPOB U TeXHUUECKUX YCTPOWCTB: BeCHl,
TEePMOMETp, AWHAMOMETP, COOOIIAIOIIHeCs] COCYAbI, 6apoMeTp, pblyar, IMO/IBWKHBINA U
HeTIOABY)KHBIN 0JI0K, HaK/TOHHAsI TIJIOCKOCTH;

XapaKTepy30BaTh TIPUHIUMBI JIeHCTBUS HW3YyUEHHBIX TPUOOPOB U TEXHUUECKUX
YCTPOWCTB C OINOpPOM Ha WX OmNucaHus (B TOM 4YMC/ie: TIOALIMITHUKH, YCTPOWMCTBO
BOZIOTIPOBO/IA, THPABAMUECKUM Mpecc, MaHOMETpP, BbICOTOMEp, TMOPILIHEBOM Hacoc,
apeoMeTp), WCITIOJb3ysl 3HAHUS O CBOWMCTBAX (DU3MUECKUX sIBJIEHUH U HeoOXOAUMbIe
¢bu3nuecKre 3aKOHbI 1 3aKOHOMEPHOCTH;

MPUBOAUTL TIpUMepbl (HaXxoAuTh WHGOPMAIMI0O O TIpUMepax) IPaKTUYeCcKOro
WCTIO/b30BaHUSl (PU3MUECKUX 3HAHWW B TIOBCEJHEBHOW >KU3HU [/ ObecrieueHwUs
Oe3ormacHOCTM TpW oOpallleHWd C TIpUbopaMH U TeXHUUECKUMU YCTPOHCTBaMH,
COXpaHeHUsI 3/0pPOBbsi U COO/IO/IEHWsT HOPM 3KOJIOTMUECKOTO TIOBEJIeHHs] B
OKpYKarolllel cpefie;

OCYIeCTB/ISATE OTOOP WMCTOUHWUKOB MHGMOpMaruu B VHTepHeTe B COOTBETCTBUU C
3aJJaHHBIM TTOMCKOBBLIM 3alIPOCOM, Ha OCHOBE UMEIOIIMXCsl 3HAHWHN U TIyTéM CpaBHEHMUSI
Pa3/IMUHBIX UCTOUHUKOB BbIJe/IATh UH(POPMALUIO, KOTOpasi sIBJISIeTCSI POTUBOPEUHBOM
WA MOJKeT ObITh HeZIOCTOBEPHOM;

WCTIO/Tb30BaTh MPH BBITIOJTHEHWH YUeOHBIX 3a/[aHH Hay4YHO-TIOIY/IIPHYIO JINTEPATyPy
¢bu3nMUecKoro cofiep)kaHusl, CIpaBOUHble MaTepuasbl, pecypcbl ceTH VIHTepHeT,
B/IQ/IeTh TPUEMaMH KOHCIIEKTMPOBAHUSI TEKCTa, IpeoOpa3oBaHus WH(OPMALUU W3
O/IHOM 3HAaKOBOW CUCTeMbI B IPYTY1O;

co3/laBaTh COOCTBEHHBIE KPAaTKHe MHUChbMEHHbIE U YCTHbIe COOOIIeHUs Ha OCHOBe 2—3
WCTOYHUKOB MH(OpMaIuy (Hr3UYecKoro Cofiep>KaHusi, B TOM UKCJie TyOJUYHO [ie/iaTh
KpaTKue COOOIIeHHUsI O pe3yJsibTaTaX MPOEKTOB WK yUeOHBIX UCC/Ie0BaHUM, TTPU 3TOM
rPaMOTHO WCIIO/Ib30BaTh U3yUeHHbIH TIOHSATHUMHBINA  armapaT Kypca (U3UKH,
COTIPOBOXKIATh BLICTYTI/IEHUE TIpe3eHTalluel;

TIPY BBIMOJIHEHUM Y4eOHbIX MTPOEKTOB M MCC/IeIOBaHUN pacIipefeiiTh 00s13aHHOCTH B
rpymre B COOTBETCTBUU C TIOCTaB/IeHHBIMU 3a/lJadaMU, CJIe/IUTh 3a BLITIOJTHEHUEM T/laHa
JeNCTBUM, aZieKBaTHO OIleHWBaTh COOCTBEHHBIN BKJIaZ, B [eATeJbHOCTb TPYIIIIHI,
BLICTparBaTh KOMMYHUKATUBHOE B3aUMOZEMCTBYe, YUUThIBasi MHEHHE OKDPY KalOIIUX.

K xoH1y obyueHusi B 8 Kjiacce rpesMeTHble pe3y/bTaThl Ha 0a30BOM ypOBHE JIOJKHBI
OTpakaTh C(HOPMUPOBAHHOCTh ¥ 00YUArOIUXCST YMEHUIA:

WCII0/Ib30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOe ABW)XEHWe aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHMSI Bel|eCTBa, KPUCTa//IMueckue U aMop¢Hble Tena,
HaChbILeHHbIM U HEeHACBI|eHHbIH Tap, BAaKHOCTh BO3/[yXa, TeMIlepaTypa, BHYTPeHHSIsSI
SHeprusi, TerJIOBOW [IBUraTe/b, 3/IeMEHTApHBIN 3/IeKTPUUECKUN 3apsifi, 3/1eKTPUYecKoe
roJie, TIPOBOJAHUKU W [W3MEeKTPUKU, TMOCTOSHHBIM 3/1eKTPUYECKU TOK, MarHUTHOE
ToJie;
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pas3nuyath siB/ieHUs (TeIUIOBOe pacllMpeHue U CKaTue, TelliornepeZaua, TeloBOe
paBHOBecHe, CMauMBaHWe, KaNWIspHble sIB/IeHUsl, WCIllapeHue, KOHJeHcalus,
IiaBjeHue,  KpUcTa/uiusalus  (OTBepZieBaHWe),  KUIeHHe,  Terliornepezaua
(TernsornpoBOJHOCTb, KOHBEKLMS, W3/yueHue), 3/1eKTpu3alusi Tesl, B3auUMOJEeNCTBUe
3apsifioB, MAEWCTBUs 3/IEKTPUUECKOTO0 TOKa, KOPOTKOe 3aMblKaHWe, B3auMo/elCTBHe
MarHWToB, JeiCTBHe MarHUTHOIO M0Jii Ha MPOBOJHUK C TOKOM, 3JIeKTPOMarHUTHast
WHAYKLUS) TI0 ONUWCAHWI0 WX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIeMOHCTPUPYIOLIUX AaHHOe (U3UUYEeCKOe SIB/IEHUE;

pacro3HaBaTh NPOsiB/ieHUe U3yUeHHbIX (PU3NUecKuX siBJIeHUN B OKpY’KatollieM Mupe, B
TOM uucie (uU3UuecKde SIBJIeHUS] B TPUPOJeE: TOBEPXHOCTHOE HaTsKeHHWe |
KalWUIsipHble sIBJIeHUsT B TIPUPOZe, KPUCTas/uibl B Tpupofe, usnydeHue CosiHIla,
3aMep3aHue BOZOEMOB, MOpCKUe Opu3bl, oOpa3oBaHUe POChl, TyMaHa, WHes, CHera,
j/IeKTpuUeckre siBieHUss B aTtMmocdepe, 3/eKTPUUECTBO >KUBBIX OpPraHU3MOB,
MarHUTHOe Mose 3em/d, JApeid MOIHCOB, POJb MArHWTHOTO TOJS JJi XKU3HK Ha
3emsie, TIOJIIPHOE CHUsIHUE, TIPU 3TOM TepeBOUTh MPAaKTUUECKYI0 3aJauy B yueOHYIO,
BbIJIE/ISITh CYI[eCTBeHHbIe CBOMCTBA (TTPU3HAKM) (PU3NUECKUX SIBJIEHUM;

OTMUCHIBaTh W3yUYeHHbIe CBOMCTBA Tesl U (pu3nuecKue siBIeHUs], UCTIONb3ys (pu3rueckue
Be/IMUMHBI (TemrepaTypa, BHYTDEHHsISI SHEeprusi, KOJMYeCTBO TeIUIOThl, y/JenbHas
TEIVIOEMKOCTb ~ BELL[eCTBa, y/elbHas TeIUIOTa I[JlaB/ieHus], VJejbHas TeIuioTa
napooOpa3oBaHusi, y/enbHas TeIIoTa CropaHUs TOIUIMBA, KO3((ULIMEHT Mosie3HOro
JIeNCTBUST TEeIJIOBOM MalllMHbl, OTHOCHTE/IbHAsl BAAKHOCTh BO3/yXa, 3JeKTPUUYeCKUit
3apsi[i, CWaa TOKAa, 3JIeKTPUYEeCKOe HarlpsbkeHHe, COTMpPOTHMB/IEHWE TIPOBOJHUKA,
y[ie/lbHOe COMPOTHBIIEHHE BelleCTBa, paboTa M MOIHOCTb 37IeKTPUYECKOTO TOKa), TIPU
OMWCAaHWU TIPAaBU/IbHO TPaKTOBaThb (U3UUECKHUN CMBICJ MCIO/Ib3yEMbIX BeIUUUH,
0003HaueHUss U eJUHULIBI (PU3UUECKUX BEJIMUMH, HaXOAUTh (OPMYJIbI, CBSI3bIBAIOIIHE
JAaHHYI0 (U3MYeCKyl0 BeJMYMHY C /[JDYTMMH BelWUUMHaMH, CTPOUTh Trpaduku
M3y4YeHHbIX 3aBUCUMOCTeN (pU3nuecKuX BeJTMUUH;

XapakTepu30BaTb CBOMCTBA Tes, (U3UuUeCKUe SBJIEHWSI U TMPOLIeCChl, UCMOb3Ysl
OCHOBHbIE TIOJIOXKEHUsI MOJIeKY/IIPHO-KMHEeTUYeCKOW TeOopuu CTPOEeHUs BelllecTBa,
TIPUHIMIT CyTeprio3uliuM ToJield (Ha KaueCTBEHHOM YDOBHe), 3aKOH COXpaHeHUs
3apsza, 3akoH OMma [/l yyacTka Lenu, 3akoH [Dxoyssi—J/leHla, 3aKOH COXpaHeHUs
SHEepruu, MpU 3TOM JlaBaThb CJIOBeCHYH ()OpPMYJIMPOBKY 3aKOHAa W 3alWChIBaTh €ro
MaTeMaTUueCcKoe BbIpaXkKeHUe;

00BSICHATH (hM3HUeCcKHe TIPOLeCChl M CBOWCTBA Tel, B TOM UHWC/Ie U B KOHTEKCTe
CUTyal[uli ~ TPaKTUKOODUEHTHPOBAHHOTO  XapakKTepa:  BbISBASTh  MPUUYUHHO-
CJlefiICTBeHHbIe CBSI3U, CTPOUThL 00BsICHeHHe U3 1—2 IorMuecKux II1aroB C OMopoi Ha 1—
2 U3yueHHbIX CBOWCTBA (PU3MUECKUX SIBJIEHUM, (QU3NUECKUX 3aKOHOB WU
3aKOHOMEpHOCTeH;

pelllaTh pacuéTHble 3aaud B 2-3 [JeMCTBUS, WCMO/b3ys 3aKOHbI U (OPMYJIbI,
cBsi3bIBarolue (r3MuecKde BeJMYMHBI: Ha OCHOBE aHaju3a YCJIOBUSI 3aJaud
3aMyCchiBaTh KpaTKOe yCJIOBHE, BLISIB/SITH HEJOCTAaTOK JaHHBIX [Jis pelleHus 3a/auM,
BbIOMpATh 3aKOHBI U (hOPMYJIbl, HEOOXO[UMBIe /IJIsi €€ pellleHus], IPOBOAUTL PACUETHI U
CpaBHUBATH MO/IyUeHHOe 3HaueHre (hH3UUecKou BeJIMUUHbI C U3BECTHBIMU IaHHBIMY;
pacrio3HaBaTh Ipo0sieMbl, KOTOPble MOKHO peIIWTh TIPU TOMOIIU (PU3NUeCKUX
METO/IOB,  WCIO/b3ysl  OMUCaHWe  UCCAelloBaHUsl,  BbIJeNSTh  MpPOBepseMoe
MpeJroyioKeHre, OLIeHHWBaTh [PaBW/IBHOCTL TOpPsiKa TPOBeJEeHUs UCC/ie0BaHus,
JlenaTh BLIBO/IbI;

MTPOBOZIMTDL OITBITHI TI0 HAO/MOAeHNI0 (PU3NUECKUX SIB/IEHUN WA (PU3NUeCKUX CBOMCTB
Tesl (KanmwiisipHble sIBJIEHWs], 3aBUCHMOCTb [ABJIEHUS BO3/lyXa OT ero o0béMa,
TeMIlepaTypbl, CKOPOCTH TpoLiecca OCTbIBaHUSI M HarpeBaHusl MPU U3My4YeHUU OT LjBeTa
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v3jyyaronier (Tor/olaroieii) TMOBepXHOCTH, CKOPOCTb WCHapeHus BOAbI OT
TeMIIepaTypbl J>KUJKOCTA U TUIOLU[AAW e€ TIOBEePXHOCTH, SJeKTpU3alusi Tesl WU
B3aUMO/IeMCTBUE 3/IEKTPUUECKUX 3apsi/i0B, B3aUMOZENCTBUe TMOCTOSIHHBIX MarHWTOB,
BH3yaJiM3al[isi MarHUTHBIX T10J1eH TIOCTOSIHHBIX MarHUTOB, AeMCTBUSI MarHUTHOTO TIOJIST
Ha TIPOBOJIHMK C TOKOM, CBOMCTBa 3/IeKTPOMAarHuTa, CBOMCTBA 3/€KTPOJBUTATess
TIOCTOSTHHOTO TOKa): (OpMYJIMpOBaTh TIpOBepsieMble TIPeATIooXKeHHsl, CoOupaTh
YCTAHOBKY W3 TIPeJIOKEHHOTO 000py/0BaHMS, OMUCHIBATH XOJ] OMbITA M
dhopmyMpoBaTh BLIBOARI;

BBLITIOJTHATH TPsIMble W3MepeHUsl TeMIlepaTypbl, OTHOCUTEeIbHON BIa)KHOCTU BO3/yXa,
CWIbl TOKAa, HarpspKeHWs] C WCI0J/Ib30BaHWEM aHaJIorOBbIX TMPHUOOPOB U AAaTUMKOB
¢bu3nuecKWx BeJMUMH, CPAaBHUBATh pe3yJ/bTaThbl W3MepeHUil C yuéTOM 3a/laHHOM
abCOMIOTHOM TIOTPEeIITHOCTH;

TIPOBOJIUTL WCC/Ie[JOBaHUe 3aBUCUMOCTH OAHOW (pM3MUecKol BeIUUMHBI OT APYToM C
WCTIO/Ib30BaHUEM TIPSIMBIX M3MepeHU# (3aBUCUMOCTb COTPOTUBJIEHUs TIPOBOAHUKA OT
ero JJIMHBI, TJIOL[aZU TIOTIePeYHOr0 CeueHusi U yAelbHOT0 COTIPOTHB/IEHUS BelllecTBa
TIPOBO/THUKA, CHJIBI TOKA, UAYILero Yepe3 MPOBOJHUK, OT HAllps’KeHUs Ha TIPOBO/IHUKeE,
WCC/lefloBaHUe T10C/Ie/0BaTe/IbHOTO M TMapasiie/lbHOro COeJUHEeHUI TMPOBOJHUKOB):
TJIaHUPOBaTh MCCJIeloBaHWe, COOMPATh YCTAaHOBKY M BBLITIOHATL W3MEPeHUsl, Cefys
Trpe/i/IoyKeHHOMY TI/IaHy, (PUKCUPOBaTh pe3y/bTaThbl MOTyYeHHON 3aBUCHMOCTU B BU/JI@
TabmLl ¥ rpadUKoB, enaTh BBIBOABI 10 pe3y/ibTaTaM UCC/Ie/JOBaHuS;

MPOBO/IUTH KOCBEHHbIe H3MepeHUsi (U3NUecKuX BeJUUUH (y[esbHasi TeIrIoéMKOCTh
BellleCcTBa, COMPOTHB/IEHHEe TIPOBOJHUKA, paboTa U MOIIHOCTb 37IeKTPHUECKOT0 TOKa):
TJIaHUPOBaTh M3MEpPEeHHs], COOUpaTh SKCIIEPUMEHTATBHYI0 YCTAaHOBKY, CJIeyst
TIpe/lJI0’KeHHON MHCTPYKLMH, YU BBIYUC/ISTh 3HaUeHHe BeJIMUMHbI;

cobroiaTh TIpaBW/Ia TeXHWKM Oe3omacHOCTM Tipu  pabote ¢ y1abopaTOpHBIM
obopyloBaHuEM;

XapaKTepy30BaTh TIPUHIUMBI JIeHCTBUS HW3YyUEHHBIX TPUOOPOB U TEXHUUECKUX
YCTPOWCTB C OMOPOM Ha WX OmnucaHus (B TOM UHC/e: CUCTeMa OTOIJIeHUs [10MOB,
TUIPOMETpP, TapoBasi TypOWHa, amIepMeTp, BOJBTMETP, CUETUMK 3IeKTPUUECKOU
SHEPruH, 3eKTPOOCBeTUTe/IbHble TPUOOpBI, HarpeBaTe/bHbIE 3JIEKTPOIPUOOPEI
(mpuMepbl), 3/IeKTpUUeCKUe TpeoXpPaHUTeM, 3/eKTPOMAarHuT, 3/eKTPOJBUTaTe/b
MOCTOSTHHOTO TOKA), HCIIOMb3ysl 3HAaHUS O CBOMCTBaX (DU3WUECKUX SIBJIEHUW U
HeoOXouMbIe GU3NUeCKHe 3aKOHOMEPHOCTH;

pacrio3HaBaTh IMPOCTbIe TeXHWYEeCKWe YCTPOWCTBA U WU3MepHUTebHble TPUOOpPHI 10
CcXeMaM U CXeMaTHUYHbIM PUCYHKaM (PKUAKOCTHBIM TepMOMETP, TePMOC, TICUXPOMET],
TUrPOMeTp, JIBUraTe/lb BHYTPEHHErO CropaHusi, 37eKTPOCKOI, PeocTaT), COCTaBJISTh
CXeMbl 3/IeKTPUUeCKHX liefel C Toc/iefjoBaTe/lbHbIM U Mapasiie/lbHbIM COeUHeHUeM
3/IeMeHTOB, pa3/ilyasi yC/I0BHbIe 0003HauUeHUsI 37IeMeHTOB 3JIeKTPUUECKUX Lierel;
NIPUBO/IUTh TIPUMEPhl  (HAaXOAWUTh WHGMOPMAIMI0 O TIpUMEpax) TMPaKTHUYeCKOTO
WCTI0/Ib30BaHusl (U3UUECKUX 3HAHWUM B TIOBCEIHEBHON >KU3HM [/l 0o0ecrieueHUs
Oe3omacHocTH TIpM OOpamjeHWd C TpUOOpaMHM M TEeXHUYEeCKUMU YCTPOMCTBaMHU,
COXpaHeHUs 3/0pOBbsi U COOMIO/IeHUsT HOPM 3KOJIOTMUECKOrO TIOBeJeHUs B
OKpY’Karolller cpefie;

OCYLL[eCTB/ISATH TIOUCK HH(OpMaluu ¢GU3NUecKoro cojepxaHusi B VHTepHeTe, Ha
OCHOBe HMEIOLUXCS 3HAaHWW U MyTéM CpaBHEHUs [OTOJIHUTENbHbIX HCTOYHUKOB
BbIJIeIATh MH(OPMALWIO, KOTOpasi SIBJISIeTCS TIPOTHBOPEUMBOM WU MOXKeT ObITh
HeJJOCTOBEPHOMU;

WCTIO/Tb30BaTh TPH BBITIOJTHEHWH YueOHBIX 3a/j[aHUi Hay4YHO-TIOMY/ISPHYIO JINTepaTypy
(bu3MUecKOro cojiep)kaHusi, CIpaBOUHble MaTepuabl, pecypchl ceTu HHTepHeT,
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B/IaZIeTh TIPUEMAMHU KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHusi WH(OpMaLU U3
O/IHOM 3HAaKOBOW CUCTEMBbI B PYTYIO;

Co37aBaTh COOCTBEHHble TMHChbMEHHble W KpaTKWe YCTHble cooOmeHus, 0000mmas
MH(OPMAIMIO0 U3 HECKOJBKUX WMCTOYHHUKOB (U3WYECKOTO COZEp)KaHHs, B TOM UHCIIe
nyO/IMYHO — TIPEeJICTaB/ISITh ~ pe3y/IbTaThl  MPOEKTHOHW WM  WCC/Ie[0BaTeTbCKOM
JiesITeTbHOCTH, TIPY 3TOM I'PaMOTHO HCII0/Ib30BAaTh M3YUeHHBIN TTOHATHHHBIA amrmapaT
Kypca (U3UKH, COMPOBOXKIATh BLICTYIIEHHE TIpe3eHTaL1el;

NPH  BBITIOJIHEHUM Y4eOHBIX IIPOEKTOB U HCC/IeJOBaHUH (HU3NUYeCKUX TIPOL|eCCOB
pacrpefieniath 00SI3aHHOCTH B TPYIINie B COOTBETCTBUM C TOCTaB/IEHHBIMU 3a[jauaMH,
C/IeUTh 3a BBLINOJHEHWEM TUlaHa [JeHCTBUM W KOPPEeKTUPOBaTb ero, a/ieKBaTHO
OLIEHUBAaTh COOCTBEHHBIA BK/IaJ B  J€ATE/IbHOCTb  TPYINbI,  BbICTPAWUBATh
KOMMYHHUKaTUBHOE B3aUMO/IeICTBYe, TIPOSIBIsisi TOTOBHOCTD pa3peliaTb KOH(IUKTHI.

K xoHily obyueHuss B 9 Kjiacce rpegMeTHble pe3y/bTaThl HA 0a30BOM YpPOBHE JIOJDKHBI
oTpa)kaTb C(hOPMHUPOBAHHOCTH ¥ 00yYarOL[UXCSl YMEHHI:

WCIO/Ib30BaTh TIOHATUS: CHUCTeMa OTCuéTa, MaTepuajbHas TOUKa, TpaeKTOpus,
OTHOCHTE/IbHOCTh MeXaHUUeCcKoro ABWKeHUs, Aedopmarus (yrpyras, rjacTudeckas),
TpPeHUe, I1[eHTPOCTpeMUTe/IbHOe YCKODeHUe, HeBeCOMOCTh U Teperpy3Kd, LIeHTp
TSDKeCTH, abCOMIOTHO TBEpPJOe Teso, LIeHTP TS)KeCTU TBEPAOro Tesla, paBHOBecHe,
MeXaHWuecKde KojebaHus W BOJHBI, 3BYK, UWHOPa3BYK W  Y/IbTPa3BYK,
3/IEKTPOMarHUTHbIE BOJIHBI, IIKaja 3JIeKTPOMarHUTHBIX BOJIH, CBeT, OJIM30PyKOCTh U
JIAIbHO30PKOCTh, CIEKTPbl MCITyCKaHWs W TIOTJIONIeHUs, aibda, OeTa- U ramma-
W3/Ty4YeHusi, U30TOIIbI, sifiepHast SHepreTHKa;

pa3nuuaTh sIBjieHHs1 (paBHOMepHOe ¥ HepaBHOMepPHOe TpPSIMOJIMHeNHOoe [BUKeHue,
PaBHOYCKOpPeHHOe TIPSIMOJIMHEeNHOe /IBiKeHre, CBOOOJHOe TajieHue Tejl, paBHOMEepPHOe
JBIDKEHWe TI0 OKDPY>KHOCTH, B3aUMOJENCTBUe Tes, peakTUBHOe [JBIKeHUe,
KosiebaTeslbHOe [BW)KeHHe (3aTyxalolie W BbIHYKAeHHble KojebaHMs), pe30HaHC,
BOJIHOBOE [IBIDKEHUe, OTpakeHWe 3ByKa, [MPSIMOJIMHENHOe pacrpocTpaHeHue,
OTpakeHUe U TIpeioMJ/ieHre CBeTa, M0JIHOe BHYTPeHHee OTpakeHHe CBeTa, Pa3JioyKeHue
Oenoro cBeTta B CHEKTP U CJIOXKEHUE CIIEKTPAIbHBIX IIBETOB, AMCIIEPCHSI CBETa,
eCTeCTBeHHasi Pa/IM0AKTUBHOCTb, BO3HUKHOBEHHE JIMHEMUaTOro CreKTpa W3/TydeHus)
M0 OTKCAaHWIO0 WX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIMBITOB, JAE€MOHCTPHPYIOLIHUX
JlaHHOe (hr3UuecKoe siBlIeHUE;

pacrio3HaBaTh MPOSiBJIeHWe U3yueHHbIX (hHU3UUeCKUX SIBJIEHUM B OKpY’KatoljeM Mupe (B
TOM uMcsie pu3nuUecKre siBJieHWsl B MPUPO/ie: TIPUIMBLI U OT/IMBBI, [BW)KeHHe TIIaHeT
CosiHeuHOM CHUCTeMbl, PeaKTUBHOE JBM>KEeHUEe KUBBIX OPraHU3MOB, BOCIIPUSITHE 3BYKOB
JKUBOTHBIMH, 3eMJIeTpsiCeHHe, CelCMUYeckre BOJIHBI, LIyHaMH, 3XO0, IL[BeTa TeJl,
ONTUUECKHE SIBJIEHWS B  TIPUpOJle, OHOJOTMYecKoe  JIeHCTBHEe  BUMMOTO,
y/IbTpa(UoIeTOBOr0 U PEHTTeHOBCKOTO M3/yueHHM, eCTeCTBeHHBIM paJu0aKTHUBHbIN
doH, KOCMHUeCKUWe JIyud, paZMOaKTUBHOe W3/yueHWe TPUPOJHBIX MHHEPAJIOB,
JlefiCTBYe paIM0AKTUBHBIX U3/TyueHU Ha OPraHU3M uesioBeKa), IPU 3TOM TepeBO/IUTh
MIPAKTUYECKYIO 3a/jauy B yueOHY0, BBIJE/SATh CYI|eCTBEHHbIE CBOWCTBA (TIPU3HAKH)
(bu3MYeCcKux sIBIeHUH;

OTMUChIBaTh W3yUeHHbIe CBOMCTBA Tes U (pU3nuecKue siBJIeHUs], UCTIONb3ys (pu3nueckue
Be/IMUMHBI (CpeJHsIsT U MrHOBEHHasi CKOPOCTb TeJia NPU HepaBHOMEDPHOM [IBM)KEHUH,
yCKOpeHue, TiepeMellleHue, MyTh, YIJOBasi CKOPOCTb, CW/Ia TPeHUs, CUia YIPYrocCTH,
CUla TsDKeCTH, yCKOpeHWe CBOOOZIHOTO TaZieHus, BeC Tesia, UMIIYJIbC TeJla, UMITY/bC
CHJTbI, MeXaHHUeCKasi paboTa ¥ MOIIHOCTb, TIOTEHIMA/IbHAs SHEPIUs TeJia, IMOAHSATOrO
Ha/l OBEePXHOCTHIO 3eMJIH, MOTeHI[a/IbHasi JHEPTHUsl CXKATOM TPY>KUHbBI, KUHETUUYeCcKast
SHEPrusi, TO/IHas MeXaHWuecKasi JHeprusi, TMepuoj, M uacToTa KojeOaHWH, AJTUHA
BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTb CBeTa, MOKa3aTesib TPeloM/IeHUs
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cpefibl), TIPU OMUCAHWU TIPaBUIBHO TPAKTOBaTh (DHM3UUECKWN CMBIC/ UCIO/b3yeMbIX
Be/IMUMH, 0003HaueHHs] U eJUHULIbI (U3WYeCKUX BeIWUWH, HAXOJuThb (HOPMYIIbI,
CBsI3bIBaIOL[e JAHHYI0 (U3UUYECKYH0 BeMUMHY C JPYTMMU BeJMUWHaMH, CTPOUTH
rpauKy MU3yueHHbIX 3aBUCUMOCTel (hr31uueCcKrX BeJIMUrH;

XapaKTepu30BaTh CBOMCTBA Tes, (pu3nuecKue siBleHUs U TIPOL[eCChl, UCTIONb3Ys 3aKOH
COXpaHeHHUsl SHeprvH, 3aKOH BCEMHPHOTO TATOTEHWs, TPUHLIUI CYTIePIIO3ULMUA CHUJ,
TIPUHLIUIT OTHOCUTe/IbHOCTU ["anves:, 3aKkoHbl HbIOTOHA, 3aKOH COXPaHeHUsl UMITYJIbCa,
3aKOHBbl OTpPa)KeHWsI U TIPeJIOMJIEHHS] CBeTa, 3aKOHbl COXpaHeHHsl 3apsilOBOr0 |
MacCoBOTO uucCel TpPU SJepPHbIX peaklusX, TpU 3TOM [aBaTh CJIOBECHYIO
(dhopMyMPOBKY 3aKOHA M 3alMChIBaTh €T0 MaTeMaTUueckoe BhIpayKeHHe;

00BSICHATL (hU3HMUeCKUe TIPOIeCChl M CBOWCTBA Tel, B TOM YHC/I€ U B KOHTEKCTe
CUTyalluid  MPaKTUKOOPDUEHTHPOBAHHOIO  XapakTepa:  BBbISB/IATb  NPUUUHHO-
CJIe[ICTBEHHBIE CBSI3U, CTPOUThH 00BSICHEHHE M3 2—3 JIOTMUeCKUX II1aroB C OMOPOH Ha 2—
3 wu3yyeHHbIX CBOMCTBa (hM3UUECKUX SIBJIeHWM, (PU3NUeCKUX 3aKOHOB WJ/IU
3aKOHOMEPHOCTeW;

pelaTh pacuéTHbIe 3afiaur (ONUparoIrecs: Ha CUCTeMY U3 2—3 ypaBHeHUM ), UCTIONb3Ys
3aKOHbI U (DOPMYyJbI, CBsi3bIBatoOlMe (puU3nuecKre BeIMUMHBI: Ha OCHOBE aHa/iu3a
yC/IOBUSI 3a[jaud 3aluchbiBaTh KpaTKOe VC/IOBHe, BbLISIBIATH HEJOCTAIOIe WU
M30BITOUHBIE [JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE /JIST PeIleHus],
MIPOBO/IUTh PAaCyéThl UM OLIEHWBaTh PeaMCTUYHOCTb TIOyYeHHOr0 3HaueHUst
¢bur3MUeCcKoil BeJIMUNHBI;

pacrio3HaBaTh Ipo0sieMbl, KOTOPble MOKHO peIIWTh TIPU TOMOIIU (PU3NUECKUX
METO/IOB,  WCIO/b3ysl ~ OMUCaHWe  UCCAellOBaHUs,  BbIJeNSTh  MPOBepseMoe
TIpe/TIoNIoKeHre, OLleHWBaTh TPABWIBHOCTh TIOPsiIKA TIPOBE/IEHUs] MCC/e/JOBaHus,
JleJ1aTh BBIBO/IbI, THTE€PIIPETUPOBATh Pe3y/IbTaThl HAOJIIOIeHUI U OTIBITOB;

MTPOBOZMTDL OITBITHI TI0 HAO/MOAeHNI0 (PU3NUECKHUX SIBJIEHUN WA (PU3NUeCKUX CBOMCTB
Tes (M3yueHre BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXPaHeHUsI SHepPrUu, 3aBUCHMOCTD
riepro/ia KoyiebaHui MPY)KUHHOTO MasTHUKA OT MacChl IPy3a U KECTKOCTH MPYKUHBI U
HEe3aBUCUMOCTb OT aMIUTUTYZbl MaJlbIX KoieDaHUM, TIPSMOJIMHEMHOe paclpOCTPaHEeHHEe
CBeTa, pa3/iokeHWe O0eyioro cBeTa B CIEKTP, U3ydeHHEe CBOWCTB H300pakeHUs B
TUIOCKOM 3epKajie ¥ CBOWCTB H300pakeHus1 TipeaMeTa B coOuparoleidl JMH3e,
Hab/rofleHre CIUVIOIIHBIX M JIMHeWYaThIX CIIeKTPOB W3/y4eHHs): CaMOCTOSTebHO
cobupaTh yCTaHOBKY M3 U30BITOYHOTO Habopa 000py10BaHusl, OIHUCHIBATh X0/ OIbITA U
ero pe3yJbTaThl, (HOPMYIMPOBATH BHIBOALI;

TIPOBO/IUTh TIPU HEOOXOAMMOCTH CEPUI0 TIPSIMBIX W3MEPEHUH, OIpejiesisis CpejHee
3HaueHWe u3MepseMol BeJUuuHBI ((hOKyCHOe paccTossHue cobuparomiei JHH3bI),
000CHOBBIBaTh BEIOOP criocoba u3mMepeHust (M3MepUTe/TLHOTO TIpUOopa);

TIPOBO/IUTh HWCCJ/IeZlIOBaHUe 3aBUCUMOCTEN (DHM3UUeCKUX BEJMUYMH C HCIO/Ib30BaHHEM
MpSIMbIX W3MepeHui (3aBUCUMOCTh IIyTM OT BpeMeHU T[IPpU PaBHOYCKOPEHHOM
JBIWDKeHWM 0e3 HaualbHOM CKOpDOCTH, Tiepuoja KosiebaHWN MaTeMaTH4ecKoro
MasiTHUKA OT [JI/IMHbI HWUTH, 3aBUCUMOCTH yTjla OTpakKeHWs CBeTa OT yrja TafieHus u
yT7a TipeJioMJieHUst OT yIJia TlafieHusi): TUIaHUpPOBaTh MCC/iefloBaHUe, CaMOCTOSITeTbHO
cobupaTh YCTaHOBKY, (MKCHpPOBaTh pe3y/bTaThl IIOJIyUeHHOH 3aBUCHUMOCTH
¢bu3nMyecKUx BeMUYWH B BUje Tabsul] U rpaduKoB, AesiaTb BHIBOABI M0 pe3y/bTaTam
WCCie/JOBaHMS;

TIPOBO/IUTh KOCBEHHbIE W3MepeHUs (QU3NUecKuX BeIUuuH (CpeJHsisi CKOPOCTh MU
YCKOpeHHe Tejla TIPY PaBHOYCKOPEHHOM [JBM)KEHUH, YCKOPeHHe CBOOOHOTO TajieHus],
JKECTKOCTh TIPY>KUHBI, KO3(pPULIMEeHT TpeHUs CKOJbKeHWs, MexaHhdyeckas paboTa u
MOII[HOCTh, YAaCcTOTa W TII€pUOZ KojieOaHUi MaTeMaTHUecKoro U MPY)KUHHOTO
MasiTHUKOB, OITHYeCcKass Cwia coOuparommieid /MH3bI, PaJMOAKTHUBHBIM  (OH):
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TUIaHUPOBaTh W3MepeHHusi, COOMpaTh 3KCIIePUMEHTa/NbHYI0 YCTaHOBKY U BBITIOJHATH
W3MepeHusi, Celys TpeAJioyKeHHON WHCTPYKLMU, BBIYUC/STL 3HAUeHHe BeTUUWHbI U
aHa/M3VpOBaTh TIOMyYeHHble pe3y/ibTaThl C YUYETOM 3aJaHHOW TIOTPELIHOCTH
H3MepeHUl;

cobsroiaTh TIpaBW/Ia TEeXHWKM Oe3omacHOCTM Tipu  pabote ¢ y1abopaTOpHBIM
obopy/loBaHuEM;

pa3MuaTh OCHOBHbIE TPHU3HAKWA H3yUeHHBIX (M3UUECKMX MOJesieill: MaTephasbHast
TOYKa, abCO/IIOTHO TBEp/Oe Tes0, TOUEUHBbIM HCTOUHUK CBeTa, Jy4, TOHKas JIMH3a,
TUlaHeTapHasi MOJieJTb aTOMa, HYK/IOHHAast MOZie/Tb aTOMHOTO 5i7Ipa;

XapaKTepu30BaTh TIPUHLUIBI [IeMCTBUS M3yueHHbIX TIPUOOPOB M TeXHHUYEeCKUX
YCTPOMCTB C OTIOPOM Ha WX OIMHUCAHUS (B TOM YHCJIe: CIUAOMETp, AATUMKHU TIOT0KEeHMs,
pacCTOsIHUS U yCKOPeHUs1, paKeTa, 9X0JI0T, OUKH, TTePUCKOTI, (hoToarrmapar, onThuuecKue
CBETOBO/IbI, CIEKTPOCKOII, /03UMeTp, Kamepa BWibCOHA), WCIMOb3ys 3HaHUSA O
CBOMCTBaxX (hM3UUECKHX SIBIEHHN U HeoOX0AuMble pu3nyeckre 3aKOHOMEPHOCTH;
WCTIO/Tb30BaTh CXeMbI U CXeMaTHUHbIe PUCYHKH M3YUEHHBIX TEXHHUUECKUX yCTPOWCTB,
M3MepUTe/IbHBIX MPUOOPOB M TEXHOJIOTMYECKUX TPOLIeCCOB TIPY pelleHruu ydeOHO-
MPaKTHUUeCKUX 3a/lad, ONTHYeCKHe CXeMbl il TTOCTPOeHUs] M300pa’keHni B TIOCKOM
3epKasie ¥ cobuparoleil 1H3e;

NIPUBO/IUTL TIPUMEPhl  (HAaXOAWUTh WHGMOPMAIMI0 O TIpUMEpax) TPaKTHUYeCKOTO
WCTI0/Ib30BaHusl (U3UUECKUX 3HAHWUM B TIOBCEIHEBHON >KU3HM [/ o0ecrieueHUs
Oe3omacHoCTH TIpM oOOpamjeHWd C TpUOOpaMHM M TEeXHUYEeCKUMU YCTPOMCTBaMU,
COXpaHeHUsi 3/0pOBbsi U COOJIIO/IeHUsT HOPM  3KOJIOTMUECKOrO TIOBeJeHUs B
OKpY’Karolller cpefie;

OCYLL[eCTB/ISITH TIOUCK WH(popMaiuu  ¢Gu3nMUeckoro cojepkaHuss B LHTepHeTe,
CaMOCTOSATe/TIbHO (HOPMY/IHMPYsl TIOMCKOBBIM 3alpoC, HAXOJWTh MYTH OIpeZeeHust
JIOCTOBEPHOCTH TOJlyueHHONM WHGOpPMAallMM Ha OCHOBe UWMEIIIUXCS 3HaHUM U
JIOTIOJTHUTE/TbHBIX UCTOYHUKOB,;

WCTIO/Tb30BaTh TPH BBITIOJTHEHWH YueOHBIX 3a/j[aHUi HayYHO-TIOMY/ISPHYIO JINTepaTypy
¢U3MUeCKOro coJep>KaHus, CIIPaBOUHbIe MaTepuasbl, pecypchl ceTd VIHTepHerT,
Ba/leTh TPUEMaMH KOHCTIeKTMPOBAHHUSI TeKCTa, IpeoOpa3oBaHusi MH(OPMALUU U3
O/THOM 3HAaKOBOU CHUCTEMBI B IPYTYIO;

co3jiaBaTh COOCTBEHHbIE MHMCbMeHHbIe U YCTHBIe COOOIIeHHsI Ha OCHOBe MH(OpMaIuu
U3 HECKOJIbKUX HWCTOUHHMKOB (DM3MUECKOTO CO/Iep)KaHusl, IMyOIWYHO TIpefCTaBsATh
pe3y/bTaThl MPOEKTHOW WM MCC/e/[0BaTebCKON ZiesiTe/TbHOCTH, TIPU 3TOM IDaMOTHO
WCII0/Tb30BaTh W3YUeHHBbIM TOHSTUMHBIN anmapar W3y4yaeMoro paszena QU3WKu |
COTIPOBOKZJATh BBICTYIUIEHHE TIpe3eHTalell C y4éToM OCOOeHHOCTel ayAuTOpPHU
CBEPCTHUKOB.
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TEMATHUYECKOE IVNIAHUPOBAHUE

7 KITACC
Ko/muecTBo yacoB JJ/IeKTPOHHBIE
No HanmMeHoBaHMe pa3/je/ioB U TeM (mudpossbie)
n/n nporpamMMbI Bcero Ko; TPOJILHPBIE HpagTHlIECKI/I o0pa3oBarTe/IbHbIE
padoThI e padoThI pecypceI
Paszgen 1. ®u3uka u eé posib B N03HAHNU OKPY)Xal0Lero Mupa
BbubmoTeka [IOK
L1 PusvKa - Hayka o mpupoe 2 https://m.edsoo.ru/7f416194
bubmmoreka IIOK
1.2 DU3HHILCKHE BeTHUHHbI 2 L https://m.eds00.ru/7f416194
1.3 EcTecTBeHHOHay4HbIN MeTO/, MTO3HAHUS 2 1 Bubmmoreka LIOK
) y i https://m.edsoo.ru/7f416194
WToro 1o pa3zeny 6
Pa3pen 2. IlepBoHavasibHbIe CBe/JeHUsI 0 CTPOEHHUH BelllecTBa
bubmoTeka [IOK
2.1 CTpoerie BelecTsa ! https:/m.edso0.ru/7f416194
29 [Br>KeHre U B3aUMOJIEUCTBUE YaCTHUL] 7 1 bubmoreka IIOK
) BellleCTBa https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUSI BelljeCTBa 2 Brb/morexa LIOK
' P H https://m.eds00.ru/7f416194
Wtoro no pasgeny 5
Paspgen 3. /IBy>keHne U B3auMo/ieCTBHE TeJl
bubmoreka IIOK
31 Mexariiieckoe Asikerue 3 https://m.eds00.ru/7f416194
bubmoTeka 1IOK
3.2 VHepuys, Macca, II0THOCTS 4 1 https://m.edsoo.ru/7f416194
3.3 Cuna. Bugel cun 14 1 2 Bubmorexa LIOK

https://m.edsoo.ru/7f416194
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Wroro nio pasgeny

Pa3gen 4. /laB/ieHue TBEP/bIX TeJI, )KMAKOCTEH 1 ra30B

41 Hasnenue. [lepenaua faBieHust TBEPAbIMU 3 bubmoTeka [IOK
) TeslaMU, )KUJIKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194
bubnmoreka IIOK
4.2 flapnetite xUAKOCTH > https:/m.edso0.ru/7f416194
BubmoTeka IIOK
4.3 ATmOChepHoe fiaBnerue 6 https://m.edsoo0.ru/7f416194
4.4 [eiicTBUe )XUAKOCTU Y ra3a Ha MOrpy>kKEHHOe v 3 bubmoteka LIOK
' B HUX TeJIO https://m.edsoo.ru/7f416194
Wtoro no paspeny 21
Pa3pen 5. PaGoTa u MOIIHOCTH. DHEprusi
bubmoreka IIOK
>-1 PaGora 1 mowpoCTh 3 1 https://m.edsoo.ru/7f416194
bubmoTeka [IOK
52 Tpocreie MexaHH3MbI > ! https://m.edsoo.ru/7f416194
bubmoreka IIOK
>3 Mexareckas sHeprius 4 1 https://m.edsoo.ru/7f416194
Wtoro no pa3peny 12
Pe3epBHOe Bpemsi 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12
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8 KIIACC

KosinuecTBo yacoB O/IeKTPOHHBIE
Ne /i HaunmMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
B NMPOrpaMMBblI Bcero KOHEPOJ"’HH l'[pﬁaKaneCKne oOpa3oBaTe/IbHBIE
e paboTsl padoThI pecypceI
Pa3zpen 1. TensioBble sAB/I€eHUA
bubmmoreka IIOK
1.1 CTtpoeHue U CBOMCTBA BelljeCTBa 7 https://m.edsoo.ru/7f4181c
€
bu6muoreka LIOK
1.2 Teri10BbIe MPOLECCHI 21 1 5 https://m.edsoo.ru/7f4181c
€
Wtoro no pa3pgeny 28
Pa3pen 2. J1eKTpruyecKre U MarHUTHbIE SIBJICHUS
OnekTpuuecKre 3apsiibl. 3aps>KeHHbIe Tesa Bubmorexa [IOK
2.1 P > SOPAARL S4D 7 1 https://m.edsoo.ru/7f4181c
Y X B3aUMO/IeICTBUE o
bubmioreka [IOK
2.2 [ToCTOSIHHBIN 3/1IEKTPUYECKUU TOK 20 1 7 https://m.edsoo.ru/7f4181c
€
bubmioTeka LIOK
2.3 MarHuTHble sIBlIeHUS 6 1 1.5 https://m.edsoo.ru/7f4181c
e
bubmioTeka LIOK
24 ONeKTpOMarHUuTHasi UHAYKLIUS 4 https://m.edsoo.ru/7f4181c
€
Wtoro no pa3peny 37
Pe3epBHOe Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5
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9 KJIACC

KosinuecTBo yacoB O/IeKTPOHHBIE
Ne /i HaunmMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
B NMPOrpaMMBblI Bcero KOHEPOJ"’H“ HpﬁaKT“quK“e o0Opa3oBarTe/bHbIE
e paboTsl padoThI pecypceI
Pa3zpen 1. MexaHnueckue sBJIeHHA
MexaHWUeCKOe IBWKEHHE U CITIOCOObI ero Bubmmorexa TIOK
1.1 A 10 1 https://m.edsoo.ru/7f41ada
OMKCaHUs 6
bu6muoreka LIOK
1.2 B3aumogeiicTBre Ten 20 1 3 https://m.edsoo.ru/7f41a4a
6
bubmoreka LIOK
1.3 3aKOHBI COXpaHEeHUsI 10 3 https://m.edsoo.ru/7f41a4a
6
Wtoro no pa3geny 40
Pa3pen 2. MexaHH4ecKue Koie0aHHA ¥ BOJTHbI
bubmioreka [IOK
2.1 MexaHnueckue KoJjie0aHus 7 3 https://m.edsoo.ru/7f41a4a
6
bubmioTeka LIOK
2.2 MexaHnueckue BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a
6
Wroro nio pasgeny 15
Pa3pgen 3. DjieKTpoOMarHuTHOeE M0Jie ¥ 3/IeKTPOMarHUTHbIE BOJIHbI
OJIEKTPOMarHuTHOe TI0J1e U Bubmorexa LOK
3.1 P 6 2 https://m.edsoo.ru/7f41a4a
3/1eKTPOMarHUTHbIE BOJIHBI 6
Wtoro no paspeny 6
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Pa3zpen 4. CBeToBBIC AB/I€HHUA

bubmioreka LIOK
4.1 3aKOHbI pacnpoCTpaHeHus CBeTa 6 2 https://m.edsoo.ru/7f41a4a
6
bubmioTeka LIOK
4.2 JIVH3BI ¥ ONITUYECKHe TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a
6
bubmioTeka LIOK
4.3 Pa3no>keHue 6e/10ro cBeta B CIeKTP 3 2 https://m.edsoo.ru/7f41a4a
6
Wtoro no paspeny 15
Pa3pgen 5. KBaHnTOBBIE iB/1I€eHUSA
bubmmoreka LIOK
5.1 VcnyckaHue v mor/oljeHre cBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a
6
bubmmoreka IIOK
5.2 CtpoeHue aTOMHOrO si/ipa 6 1 https://m.edsoo.ru/7f41a4a
6
bubmmoreka IIOK
5.3 SlnepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a
6
VToro no paszeny 17
Pa3pen 6. IToBTopuTe 1bHO-00001AIOIHI MOJY/TH
[ToBTOpEHUe 1 0000IIIEHHE CO/IEePIKAHMS Bubmmorexa TIOK
6.1 b - AeP 9 2 https://m.edsoo.ru/7f41a4a
Kypca (pu3smuky 3a 7-9 Knacc 6
Wtoro no paspeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27
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IIOYPOYHOE IVIAHUPOBAHUE
7 KITIACC

Ne
n/n

Tema ypoka

KosmmuecTBO uacoB

Bcero

KoHTpo/bHbIE
paboThI

IIpakTHuecKkue
padoThI

Jdara
HU3y4eHHU
1

JJIeKTpOHHBIE M (pOBbIe
oOpa3oBare/IbHBIE

pecypchbl

®du3MKa — Hayka O IpUpoje.
AByieHUs1 IpUPOABI

du3nyeckKue SIBIeHUS

du3nyecKre BeJTMYUHBI U UX
v3MepeHre

Ypok-uccienosanue "3mepeHue
TeMIlepaTyphbl [IPY ITOMOLLIU
JKAJKOCTHOI'O TepMOMeTpa U
JlaTyyKa TeMrieparyps!"

MeTo/1bl HAyYHOT'O TIO3HAHUSI.
Ornuicanve Gpr3nYecKuX sIBI€HUHN C
TIOMOLIBIO MOJIesIeN

bubmmoreka IIOK
https://m.edsoo.ru/ff09f72a

Ypok-uccienosanue "lIpoBepka
TUIOTe3bl: 1aJIbHOCTh M0JIETa
LI1apyKa, NyLLeHHOT 0
TOPU30HTA/ILHO, TeM OOJIbIIIe, YeM
Oo/bIlIe BHICOTA MyCKa"

Ctpoenue BerjectBa. OTbITHI,
JlOKa3bIBaloIIle JUCKPeTHOe
CTPOEHMe BellleCcTBa

bubmmoreka IIOK
https://m.edsoo.ru/ff09fe0a

,Z[BI/I)KEHI/IQ HdCTHUL] BelleCTBa

bubmoreka LJOK
https://m.edsoo.ru/ff0a013e

Ypok-uccnenosanue «OIbITHI 10
HaO/MI0IEHUIO TeTJIOBOro
pacCIIUpeHUs ra30B»
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10

ArperaTHble COCTOSIHUSI BellleCTBa

Oco6eHHOCTH arperaTHbIX
coctosiHu# Bogbl. O6001IeHe TI0

bubmmoreka IIOK

1 pa3zeny «[lepBoHayanbHbIe https://m.edsoo.ru/ff0a0378
CBeJIeHUs 0 CTDOEHUU BeI[eCTBa»
12| Panmowepios n nepaowepioe Bufimaozexa LIOK
P P P https://m.edsoo.ru/ff0a05c6
JIBIKEHHe
bubmmoreka IIOK
13 CKOpOCTS. EAMHHLEI CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuet iyt 1 BpemMeHU [ABUXXEHHUS Bubmmoreka LIOK
y P A https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — mepa Bbubmoteka LIOK
VHEPTHOCTHU TeJl https://m.edsoo.ru/ff0a0c10
o | oo, e b 5i6moess LOK
https://m.edsoo.ru/ff0a0fee
TIJIOTHOCTH
JlabopatopHasi paboTa
17 «OmpeziesieHre TJIOTHOCTH TBEPJOTO
Teja»
18 Peluienue 3azau 1o teme bubmoreka IIOK
"[1n1oTHOCTH BeljecTBa" https://m.edsoo.ru/ff0al23c
Cua Kak XxapaKTepuCTHKa
19 B3auMozeuncTsus ten. Cuna
ynpyrocTtu. 3akoH I'yka
JlabopatopHasi pabota «l3yueHue
20 3aBUCUMOCTHU PaCTSKEeHUs
(medopmariiu) TIpy>KUHBI OT
TIPUJIO’KEHHOU CHJIBI»
27 [[ABnenue Tarotenus. Cumna

TsOKeCTHU
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CBsi3b MEX/y CUION TSDKECTU U

bubmorteka LJOK

22 Maccon Tena. B"ec resa. PemeH'{/Ie https://m.edsoo.ru/ff0a1778
3a7iau 110 Teme "Cua TsKeCcTU

| Gummommecrs v yras aers Sumrra LOK

paxtep https://m.edsoo.ru/ff0a1502
rlaHeT
bubmoTeka [IOK

24 Vaveperne ci. [luHamomerp https://m.edsoo.ru/ff0al8cc

bubmmoreka IIOK

25 Bec rena. HesecomocTs https://m.edsoo.ru/ff0al778

26 S;Ir? H;ZI;IIIZEEIE{(XHZHS : HOM NpSIMOM Bnbmorexa LOK

pap/I® A P ) https://m.edsoo.ru/ff0ala70
PaBHOzIeMICTBYO1IAs1 CUJT

27 Pemenue 3amau no teme
"PaBHozeliCTBYOIIAs CuT"

28 Cuna TpeHus v eé BUuzibl. TpeHuve B bubmorteka LJOK
TIPUPO/ie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JIaboparopHasi pabora «/3yueHue

20| cxonmenns or cunet ganners Buimiorexa LIOK

A https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIIUXCS
TTOBEPXHOCTEN»

30 PerieHuie 3a/jau Ha orpe/iesieHue
PaBHOZEMCTBYIOIEN CUJIbI
Pemenue 3azau ro remam: «Bec

31 Tesa», «I'paduueckoe n3obpakeHue bubmoreka LIOK
cui», «CUBD», https://m.edsoo.ru/ff0alde0
«PaBHOEUCTBYIOIIAST CUIT»

32 KoHTpospHast paboTa o Temam:

«MexaHuueckoe JBUKeHUe»,
«Macca, IJI0THOCTb», «Bec Tena»,
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«['padmueckoe n3006parkeHUE CUT»,
«Cunbi»

33 Iapnenue. CriocoObl yMeHbIIIEHUsT U bubmmoreka IIOK
yBeJIMUeHUsI 1aB/IeHust https://m.edsoo.ru/ff0a20a6
| e v e Sumrra LOK
A ’ https://m.edsoo.ru/ff0a2376
TeMIepaTypbl
35| ronaumn wiugocrmn n rasa BuGmiorea LIOK
» KR ) https://m.edsoo.ru/ff0a25b0
3akoH [lackasns
36| suomanios netcroment s BuGmiorea LIOK
A https://m.edsoo.ru/ff0a2718
TSDKECTU
37 Peluienue 3azau 1o teme «/laBneHue bubmmoreka LIOK
B JKMJIKOCTH U ra3e. 3akoH [Tackassi» https://m.edsoo.ru/ff0a2826
bubmorteka LJOK
38 Coobuaroupecs cocyap! https://m.edsoo.ru/ff0a2970
39 'vapaBnyyeckuii mpecc Bubmorexa [JOK
AP P https://m.edsoo.ru/ff0a3136
40 ManowmeTpsl. [TopiiiHeBoM
JKUJIKOCTHBIN HacoC
41 ATmocdepa 3eMu Y IPUUKHEI eé bubmoreka LIOK
CYLL[eCTBOBAHMSI https://m.edsoo.ru/ff0a2b5a
40 Bec Bo3ayxa. ATMocdepHoe bubnmoreka LJOK
JlaBJieHue https://m.edsoo.ru/ff0a2b5a
43 W3mepeHnue atmochepHOro bubmoreka LIOK
nasnenus. OneiT Toppuuem https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(epHOro Bubmiorexa [IOK
44 JlaB/IeHUsI OT BBICOThI HaJl yPOBHEM

Mopsi

https://m.edsoo.ru/ff0a2fc4
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45

bapomeTtp-aHepous. ATMochepHoe
JlaBJIeHre Ha pa3/IMUHbIX BbICOTAX

bubmoTeka LIOK
https://m.edsoo.ru/ff0a2fc4

46

Pemenue 3amau o teme "
ATtmocdepHoe faBneHue"

47

HetlicTBUe XUJKOCTH Y Ta3a Ha
MOTPY’KeHHOe B HUX TeJIO.
ApxumenioBa cuia

bubmoreka LJOK
https://m.edsoo.ru/ff0a3276

48

JTaboparopHast pabota
«OrnpesiesieHUe BbITa/JIKUBAIOLeN
CUJIbI, IeHCTBYIOILIEeN Ha TeJlo,
TIOTPYKEHHOE B YKUJIKOCTb»

bubmmoreka IIOK
https://m.edsoo.ru/ff0a33fc

49

JlaboparopHasi paboTa 1o Teme
«MccnenoBanyie 3aBUCUMOCTH Beca
Tesa B BoJle OT 00bEéMa
TOTPYKEHHOM B KU/JKOCTb UYaCTH
TeJsa»

bubnmoreka LJOK
https://m.edsoo.ru/ff0a3514

50

ITnaBanue Ten

bubnmoreka IIOK
https://m.edsoo.ru/ff0a3a96

51

JlabopatopHasi paboTa
"KoHCcTpyupoBaHue apeoMeTpa Uin
KOHCTPYUPOBaHUe JIOAKU U
oripeziejieHue eé
rPy30M0AbEMHOCTH"

52

Peruienue 3aziau 1o temam:
«IImaBanue cynos.
BospgyxoriaBanue», «/laBneHue
TBEpP/IbIX TeJ, KUJIKOCTEeM U ra3oB»

bubmoreka LJOK
https://m.edsoo.ru/ff0a3654

53

KonTposnbHas paboTa 1o Teme
«/laBrieHve TBepAbIX TeJl,
JKUJIKOCTel 1 ra3oB»

o4

MexaHuueckasi paborta

bubmoreka [JOK
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https://m.edsoo.ru/ff0a3f82

55

MotuHocTb. EAUHULIBI MOLLTHOCTH

BubmoTeka [IOK
https://m.edsoo.ru/ff0a3f82

56

Ypok-uccnenosanue "Pacuét
MOIITHOCTH, pa3BUBaeMoOi Npu
NoAbEME 10 JIeCTHHULIe"

57

[IpocThie MexaHW3MbI. Poryar.
PaBHOBecHe cu Ha peluare

58

Pbiuaru B TeXHUKe, ObITY U
ripupojie. JlabopaTopHasi pabora
«VccnenoBanve ycioBUn
PaBHOBECHS pblUara»

0.5

bubnuoreka IIOK
https://m.edsoo.ru/ff0a478e

59

Peitienuie 3aziau 110 Teme «Y C/1I0BUS
paBHOBECHs pblyara»

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

60

KoadduimeHT rnone3Horo geicTBus
MexaHu3Ma. JlaboparopHast paboTa
«M3mepenue KII/] Hak/I0HHOM
TIJIOCKOCTH»

0.5

61

Permienue 3a7au 110 Teme "PaborTa,
MoLHocTb, KIT/T"

bubmoreka LJOK
https://m.edsoo.ru/ff0a4c48

62

MexaHuyeckast SHeprus.
KuvHeTnueckast ¥ moTeHLUaIbHas
SHeprust

bubmoTeka [IOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHeHUs1 MeXaHU4eCKOu
SHEpPruu

bubmoreka IIOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIepUMEHT 110 TeMe
"DKCrepuMeHTa/lbHOe Oripe/ie/ieHue
V3MeHeHHsl KHHeTUYeCKOU 1
MOTeHL[Ma/TbHOW SHepruu Npu
CKaTbIBaHUU TeJla M0 HaKJIOHHOU
TJIOCKOCTH"
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KonTposbHast paboTa 1o Teme

65 «PaboTta 1 MOIIHOCTb. DHEpPrus» 1
G | recimnnosowe Moxmmecioe | 1 BuGauorera LIOK
. https://m.edsoo.ru/ff0adee6
JIBIDKEHHE
67 | Toxcamn no vewe ~Hamnon ! BuGauorera LIOK
; o " https://m.edsoo.ru/ff0a4ffe
TBEDABIX TeJI, )KUJAKOCTeH 1 ra30B
Pe3epBHbIH ypok. Pabora c
68 TeKcTamu 1o Teme "Pabora. 1
Mo1uHocTb. OHeprus'"
OBLIEE KOJIMYECTBO YACOB I10 68 12

[TPOI'PAMME
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8 KIIACC

Ne Ko/mmuecTBo yacos Mara JJIeKTpOoHHbIe H(poBbIe
l'[/_l'l Tema YPOKa B KOHTpO JIbHbBIEe HpaKTI/I‘IECKI/Ie H3y4YeHHU 06pa3OBaTeJIbeIe
cero padoThI padoTsI A pecypcel
OCHOBHBIE M0JIOKEeHUST
1 MOJIEKY/ISIPHO-KUHETUUeCKOM 1 bubmoTeka [IOK
TEOPUU U UX OIbITHbIE https://m.edsoo.ru/ff0a5256
TIO/ITBEPXK/IeHUSI
2 Macca 1 pasMep aTOMOB U MOJIEKYJI 1
, | Moo oo | 5u6mioess LOK
P https://m.edsoo.ru/ff0a540e
Bell[eCTBa
OOmbsicHeHHe CBOWCTB TBEPOTO,
JKHJIKOTO ¥ Ta3000pa3HOro
4 COCTOSTHW BelljeCTBa Ha OCHOBE 1
TOJI0)KeHUH MOJIeKY/ISIPHO-
KUHETUYeCKOU TeOpUU
5 Kpucrannuueckue u amopdHbie 1 bubmoreka [IOK
Tesa https://m.edsoo.ru/ff0a5800
6 CmauvBaHMe U Kallu/UIIPHOCTD. 1 bubnuoreka LIOK
[ToBepxXHOCTHOe HaTsHKeHUe https://m.edsoo.ru/ff0a5530
7 TeruioBoe paclivpeHue U CxaTue 1 Bubmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIiepaTypbl
8 CO CKOPOCTBIO TEIJIOBOTO JBUKEHUS 1
YacTHL]
9 BHyTpenHsist s3Heprusi. Criocobbl 1 bubmoTeka [IOK
V3MeHEeHUsl BHYTPEeHHelN SHepruu https://m.edsoo.ru/ff0a5c60
bubmmoreka IIOK
10 Buap! renionepeAatn 1 https://m.edsoo.ru/ff0a6412
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Ypok-koHbepeHius "TIpakTuyeckoe
WCII0/Ib30BaHKe TerJIOBbIX CBOMCTB

bubmoreka LIOK

1 BEII[eCTB ¥ MaTePHUAJIOB B LIeJISIX https://m.edsoo.ru/ff0a65c0
sHeprocbepexeHus"
12 KosinuecTBO TernioTel. Y jenbHas bubmmoreka IIOK
TeTJI0eMKOCTb https://m.edsoo.ru/ff0a6976
o | Jpmeme emonors aanca Buamoess LOK
https://m.edsoo.ru/ff0a7088
paBHOBecHe
JTaboparopHast pabota
14 "UccnenoBaHuve siBeHUS bubnmoreka IIOK
TeriooOMeHa Mpy CMeIIBaHUN https://m.edsoo.ru/ff0a6a98
X0JIOAHOMW Y Topsiueit Bofbl"
PacyeTr KonuecTBa TeIIOThI,
15 He0OX0IUMOT0 /ISl HarpeBaHUst
Tesia ¥ BbIIe/IsieMOoro UM Tpu
OXJIKJeHUU
o | Tobp 5i6moess LOK
PEA YA N https://m.edsoo.ru/ff0a6bb0
TeTJIOEMKOCTH BelljeCTBa
17 OHeprus TOIUIMBA. Y ie/ibHas bubmmoreka LIOK
TeryioTa CropaHust https://m.edsoo.ru/ff0a7b5a
18| spucranmmecumon. Y orsan Buimiorexa LIOK
P oA https://m.edsoo.ru/ff0a71d2
TeryIoTa M/1aBJIeHust
19 ngogazzl;ﬁ;’; Pa?}?liiloi TeIIoThI Bubmmorexa LIOK
PEA y”;t https://m.edsoo.ru/ff0a72fe
T71aBJIeHNs JTbJia
20 [Tapoobpa3oBaHue ¥ KOHZEHCAL[HI. bubmoreka LJOK
VicnapeHue https://m.edsoo.ru/ff0a740c
21 Kurnenue. Y iesibHasi Terjiora bubsmoreka IIOK
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rapooOpa3oBaHUsI ¥ KOH/eHCaL[1H.
3aBUCUMOCTh TeMIiepaTyphbl
KUMeHUs1 0T aTMOC(epHOro
JlaB/IeHUsI

https://m.edsoo.ru/ff0a786¢

22

BnaxxHocTh Bo3zayxa. JlaboparopHas
pabota "OmpeeneHue
OTHOCHUTE/TbHOM BIIa)KHOCTHU
BO3jyxa"

BubmoTeka [IOK
https://m.edsoo.ru/ff0a7628

23

PermieHue 3a/1au Ha orpeie/ieHHe
BJIA’KHOCTH BO3/[yXa

24

[TpUHIMIIBI pabOThI TEIIOBBIX
nuraresieid. [TapoBasi TypOuHa.
JIBUraTe/ib BHyTPEHHEr0 CrOPaHUsI

25

KII/] TeriioBoro AurareJisi.
TeruioBbIe JBUTaTEN U 3all{ATa
OKpY’Karolllei cpeibl

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

26

3aKOH COXpaHeHHs Y TIpeBpallleHus
SHEPryu B TeIUIOBBIX MpoLjeccax

27

[ToaroToBKa K KOHTPO/IBHOM paboTe
1o Teme "TenoBble SIB/IEHUS.
V3meHeHMe arperaTHbIX COCTOSIHUM
BelecTsa’

bubmorteka LJOK
https://m.edsoo.ru/ff0a83f2

28

KoHTponbHasi paboTa 1o Teme
"TerioBble gBieHUs. I3MeHeHne
arperaTHbIX COCTOSIHWM BelljecTBa"

bubmmoreka IIOK
https://m.edsoo.ru/ff0a86ae

29

Onektpusanus Tes. [IBa poza
3/IEKTPUYECKHX 3apsi/IOB

30

Ypok-ucciiefoBaHue
"DnekTpu3alys TeJa UHAYKIeN 1
[IPU COTPUKOCHOBEHUU"

31

B3aumogeicTBue 3apsyKeHHbIX TeJl.

bubsmoreka IIOK
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3akoH KysioHa

https://m.edsoo.ru/ff0a87e4

DJIeKTpUUECKOe TI0JI€.
HarnpskeHHOCTB 3/1eKTPUUeCcKOro

bubmmoreka IIOK

32 nosist. [IpyHLIMI CyTiepno3uLiuu https://m.edsoo.ru/ff0a8a0a
3J1eKTPUUECKUX T0J1ei
Hocurenu 31eKTpuuecKrx 3apsi/joB.
33 OnemeHTapHbIN 3apsi. CTpoeHne
aToMa
34 [IpOBOAHYKY Y JU3NIEKTPUKHU. 3aKOH bubmmoreka IIOK
COXpaHeHUs 37IeKTPUUECKOTro 3apsi/ia https://m.edsoo.ru/ff0a8ef6
35 Pelienue 3az1au Ha rnpriMeHeHue BubmoTeka [IOK
CBOWCTB 3JIEKTPUUECKUX 3apsi/iOB https://m.edsoo.ru/ff0a90cc
o | oo o cromm e s LOK
ym ' https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOTr0 TOKa
37 [ elcTBUS 3/1IeKTPUUYECKOTO TOKA Bnbmorexa LOK
P https://m.edsoo.ru/ff0a96b2
Ypok-uccnenoanue "/leictBue
38 3/7IeKTPHAYECKOr O TI0J1s1 Ha 1
TPOBOJJHUKU U IU3/IEKTPUKU"
39 ONeKTPUYEeCKH TOK B MeTasllax, bubmoreka IIOK
JKUJKOCTSIX M razax https://m.edsoo.ru/ff0a9838
40 OnekTpyyeckas Liefb U eé
COCTaBHbIE YaCTH
01| “Homeperme n porymiporatme. 05 buGmotexa LIOK
p . peryiip ) https://m.edsoo.ru/ff0a8bd6
CUJIbI TOKA
OneKTpruyeckoe HalpspkeHue.
4 BonbTmetp. JlaboparopHast paboTta 0.5 bubmoTeka LIOK

"3MepeHue U peryivpoBaHye
HarpsoKeHus"

https://m.edsoo.ru/ff0a9e14
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ConpoTuBeHre TIPOBO/IHUKA.

bubmorteka LJOK

43 Y/ANIbHOE COMPOTHBIIeHHe https://m.edsoo.ru/ff0aa738
BellleCcTBa
JlaboparopHast pabota
4| compommnenin mposogmka ot ero Buimaozexa LIOK
P POBOA https://m.edsoo.ru/ff0aa738
JJTUHBI, TUIOLA/TU TTOTIePeYHOTO
ceueHUs U Marepuasna"
| e o Bunioess LOK
P ' A https://m.edsoo.ru/ff0aad44a
yudacTKa LeTH
JTaboparopHast pabota
o | ecromame amamoc Buoess LOK
» IAYIH pe3p Ps https://m.edsoo.ru/ff0aa04e
COTIPOTHBJIEHUSI PE3UCTOPA U
HarpsDKeHUs Ha pe3ucrope”
47 [TocnenoBarenbHOe U MIapasiiesibHOe
COe/IMHEeHUs! POBOJTHUKOB
JlaboparopHas pabota "TIpoBepka bubnmoreka IIOK
48 TpaBU/Ia CI0XKeHUsI HarpsbKeHuH https://m.edsoo.ru/ff0aaa58
TIPH 110CJIe/[0BaTe/TbHOM
COeJIMHEeHUU IBYX Pe3uCTOpoOB"
JlabopartopHasi pabota "TIpoBepka bubmoreka [IOK
49 rpaBU/Ia Jjisi CUJIbI TOKA TpU https://m.edsoo.ru/ff0aadle
rapasuielbHOM COeJUHeHUH
pes3ucTopos”
il BuSorea 10K
AVIA D https://m.edsoo.ru/ff0aaf8a
COe/IMHeHUs! POBOJHUKOB
51 PaboTa ¥ MOIITHOCTh bubmoreka LJOK

3JIeKTPUUECKOr'0 TOKA. 3aKOH

https://m.edsoo.ru/ff0ab124
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Ixoyig-JleHua

JlaboparopHast pabota

bubmoreka LJOK

52 "Ornpenenenye paboTbl U MOI[HOCTH 1
PEA P " M https://m.edsoo.ru/ff0ab3e0
3/IeKTPUUECKOr0 TOKa
DJIeKTPUYECKUe el U
53 TOTPeOUTeN IMeKTPUIeCKON bubmoreka LIOK
3Hepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKaHUe
[ToaroToBKa K KOHTPO/IbHOM paboTe
110 TeMe ""DyeKTpruyecKye 3apsibl.
54 3apsoKeHHEBIe TEJII)a U UX P Bubmiorexa LIOK
p . . https://m.edsoo.ru/ff0abd2c
B3auMoIeCTBUs. [ToCTOSTHHBIN
3/1eKTPUUeCKUM TOK"
KoHTposbHast paboTa 1o Teme
"DneKTpudeckKue 3apsabl.
55 3a H)Kel;)-IHbIe Tena I/IPI/IQ Bubmiorexa LIOK
p . . https://m.edsoo.ru/ff0abea8
B3auMoielCTBUS. [ToCTOSTHHBIN
3/1eKTPUUeCKUM TOK"
56 ITocTosTHHBIE MAarHUTEI, UX
B3alMO/IENCTBHE
57 Ypok-uccienosanue "M3yueHue 1 bubmmoreka LIOK
[10J/1e¥i [TIOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarxHuTHoe rosie. MarHuTHoe 11ojie
58 3eMJ/I1 1 ero 3HaueHue i >KU3HU Bubmiorexa LOK
A https://m.edsoo.ru/ff0acOba
Ha 3emJie
OrmgIT Opcrena. MarHuTHoe I1071e
59 SJIEKT I/IEIECK'E(iFO TOKa MaruurHoe Bubmiorexa LIOK
p https://m.edsoo.ru/ff0ac1d?
T10J1e KaTYyILIKU C TOKOM
60 [IprMeHeHYe 3/1IeKTPOMarHUTOB B 0.5 bubmoreka LJOK

TexHuKe. JlabopaTopHast pabora
"M3yueHue JieliCTBUSI MarHUTHOTO

https://m.edsoo.ru/ff0ac74a
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T10J1 Ha TIPOBOJJHUK C TOKOM"

61

O/eKTpPO/IBUraTesib ITOCTOSTHHOTO
TOKa. Vcrionb3oBaHye
3/1IeKTpO/IBUTaTe/Ield B TEXHUUEeCKUX
YyCTPOMCTBAxX U Ha TPAHCIIOPTe.
JlaboparopHast pabota
"KoHcTpyupoBaHue U U3yueHue
paboThI d/1eKTpoIBUTaTE A"

bubmorteka LJOK

https://m.edsoo.ru/ff0ac86c¢

62

OnbiTel @apajges. 3aKOH
3/1eKTPOMarHUTHOM UHAYKLVH.
ITpaBusio Jlenija

63

OnekTtporenepaTtop. Criocobbl
TIOJTyUeHUs 3/TeKTPUUECKON
SHEPrvU. DJIEKTPOCTAHI[UM Ha
BO300HOBJ/ISIEMBIX UCTOYHHUKAX
SHEPrHU

64

[ToaroToBKa K KOHTPO/IBHOM paboTe
110 Teme "DJIeKTpUUeckKue u
MarHUTHBIE ABIeHUd"

65

KoHTposbHast paboTa 1o Teme
"DneKkTpuueckre U MarHUTHbIe
sBJIeHUs"

bubmoTeka LIOK

https://m.edsoo.ru/ff0acb14

66

Pe3epBHbIil ypok. Pabora c
TekcTaMU 110 TeMe "TerioBnie
aBeHus"

bubmoTeka LIOK

https://m.edsoo.ru/ff0acc5e

67

Pe3epBHbIil ypok. Pabora c
TekcTaMu 110 TeMe "TIoCcTosAHHEBIH
3J1eKTPUUECKUM TOK"

BubmoTeka [IOK

https://m.edsoo.ru/ff0acdc6

68

Pe3epBHbIil ypok. Pabora c
TeKCcTaMH 110 TeMe "MarHuTHble
aBeHud"
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OBIIEE KOJIMYECTBO YACOB I1O0
[TPOI'PAMME

68

14.5
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9 KJTIACC

KosmmuecTBO yacoB

J/1eKTpoHHbIe H(POBbIe

Ne Tema ypoka Aata oOpa3oBaTe/IbHBIE
/m yp Beero KoHTpo/1bHBI IIpakTH4yeckue M3ydeHus P
e padoThI padoThI pecypchbl

1 MexaHnueckoe JBIDKEHHE. 1
MatepuranbHas TOUKa

9 Cucrema orcueta. OTHOCUTE/IBHOCTD 1 bubmoreka LIOK
MEeXaHUUYeCKOT0 JBIKEeHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOe MpsIMOJIMHeHOe 1 bubnuoreka LIOK
JIBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOe NpsIMO/IMHEeHOe

4 JBrKeHue. CpeJHsisi © MTHOBEHHas! 1
CKOpOCTh

5 [IpsiMmoHeHOe paBHOYCKOPEHHOe 1 bubmoreka LIOK
JIBIDKeHUe. Y CKopeHHe https://m.edsoo.ru/ff0ad8d4
CKopoCTb IPSIMO/TMHEWHOT O

6 PaBHOYCKOPEHHOI'O [JBIKEHHA. 1
I'paduk ckopoctu
JTaboparopHasi pabota

v "OmnpenesieHre yCKOpeHHUs Tesia IpU 1 1 bubmoreka [IOK
PaBHOYCKOPEHHOM JBW)KEeHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM MJI0CKOCTH"

3 CBobo/Hoe nazieHre Tes. OMbIThI 1
I'anunes
PaBHOMeEpHOe [BW)XEeHHeE 110

9 OKpy>kHOCTH. ITepyoz 1 yactora 1 bubmmoreka IIOK
obpaiijeHusi. JInHeltHas ¥ yTioBast https://m.edsoo.ru/ff0ael176
CKOPOCTH

10 [JeHTpOCTpEeMUTe/ILHOE YCKOpeHHe

11 [Tepsrii 3akoH HetoToHA. BekTop bubmoreka LIOK
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CHUJIBI

https://m.edsoo.ru/ff0ae612

BTtopoii 3akoH HeroTOHa.

bubmoreka LIOK

12 PaBHOzIeliCTBYOLIas cUla https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akoH HeroToHa. Bbubmoteka LIOK
Cynepriosuiusi Cui https://m.edsoo.ru/ff0ae982
14 Pemrenue 3a7iau Ha MpUMEHeEHKe bubmoreka LIOK
3aK0HOB HbI0TOHA https://m.edsoo.ru/ff0aeb6c
bubmioreka LIOK
15 Cua ynpyroctH. 3axow I'yka https://m.edsoo.ru/ff0aeca?
16 Pemenne 3amau no teme «Cuiia
yIPYTOCTH»
JTaboparopHasi pabota
17 «Ornpesienenyre >XeCTKOCTH Bubmmorexa [OK
PeA https://m.edsoo.ru/ff0aee28
TIPY>KUHBD»
bubmioreka LIOK
18 CHa TpeHHs https://m.edsoo.ru/ff0af738
19 Peluenue 3azau ro teme «Cuna bubmoteka LIOK
TPEHUsI» https://m.edsoo.ru/ff0afa26
20 ']'Iggozazzl:e)gliz i?)g(ci)];gn VeHTa bubmorexa [IOK
PEA ; 1 https://m.edsoo.ru/ff0af8be
TPEHUsI CKOJTb)KEeHUSsI
| e s e ks Bumoess LOK
" yopy ’ https://m.edsoo.ru/ff0afb8e
TPeHUsI
22| saroremn, Yexopenne coobomnore BuGmorexa LIOK
' P A https://m.edsoo.ru/ff0af044
nafieHust
Ypok-kKoHbepeHIus "[IBrKeHUe Tesl
23 BOKPYT TPaBUTAL[MOHHOTO LIeHTpa

(Conneunas cuctema). I'anakTuku"
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Perttenue 3azau 1o teme "Cuna

bubmioreka LIOK

24 TAKECTH H3 AKOH BCEMHPHOTO https://m.edsoo.ru/ff0af5f8
TSTOTEHUsI

75 ITepBast KocMHUecKasi CKOPOCTb. bubmoreka LIOK
HeBecoMocTb U neperpyskKu https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuabHOW TOUKH.

2% ABCor0THO TBEPOE TeJo. bubmoTeka LIOK
PaBHOBecue TBEp/IOTO Tena ¢ https://m.edsoo.ru/ffOafe36
3aKperyIEHHOW OChI0 BpallleHus

27 MowmeHT cumbl. LeHTp TsKecTH
Peienue 3azsau o teme "MomeHT Bubmmorexa [TOK

28 A N https://m.edsoo.ru/ff0b02b
cuibl. LIeHTp TsoKeCcTH 4
[ToaroToBKa K KOHTPOJIBHOM paboTe bubmoreka LIOK

29 1o TeMe "MexaHUUeCKOe IBIKEHHe. https://m.edsoo.ru/ff0b040
B3anmogeiictBue Ten" 8

30| “Mexmmeckce guense, BuGmorexa LIOK

N A " ) https://m.edsoo.ru/ff0b06ec
Bsaumoiencteue ten
Vmnysbc Tesa. VIMITy/IbC CUIIBL.

31 3aKOH COXpaHEeHHs UMITyJIbCa. bubmioreka LIOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aUMO/IENCTBHE

3 Perienue 3azau no teme "3akoH bubmioreka LIOK
COXPaHEeHHsl UMIyJibca" https://m.edsoo.ru/ff0b096¢

33 Ypok-koH¢epeHLus "PeakTUBHOE
JBUKeHUe B TIPUPOJie U TEXHUKe"

bubmiorteka LIOK
34 MexaHuueckasi paboTa U MOIIIHOCTb https://m.edsoo.ru/ff0b0a84
35 PaboTa CU/bI TSDKeCTH, CHJTBI Bubmoteka LIOK

YOPYTOCTU U CUJIbl TPEHUSI

https://m.edsoo.ru/ff0b0db
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Ico

JTaboparopHas paboTa
«OmpepesieHre pabOThI CUJTbI TPEHUS

36 TIPY PAaBHOMEPHOM /IBWKEHUHU TeJia
T10 FTOPH30HTA/ILHOM MTOBEPXHOCTU»
37 CBsI3b 3HEpruu 1 paboTBHI.
IToTeHtmanbHasi SHEPrus
38 KuneTtnueckast sHeprus. Teopema o bubmoreka LIOK
KWHeTUUYeCKOW SHepruu https://m.edsoo.ru/ff0b0c32
39 3aKoH COXpaHeHUsl SHEPTUU B
MeXaHUKe
40 JlaboparopHas pabota «/3yueHue Bbubmoteka LIOK
3aKOHA COXPAHEHHsI SHEPTUN» https://m.edsoo.ru/ff0b12fe
KonebarenbHoe BIKEHHE U €T0 bubmorexa LOK
41 A https://m.edsoo.ru/ff0b185
XapaKTepUCTUKU 8
2| Bunywgeme xoneGan Buimorexa LIOK
YA ' https://m.edsoo.ru/ff0b20£0
Pe3onaHCc
43 MareMaThueCcKUil U Mpy>KUHHbIN
MasiITHUKH
s | mepmona ronemmi o wectkocr BuGmoexa LIOK
PHOZ https://m.edsoo.ru/ff0b197a
TIPY>KUHBI ¥ MACChI TPy3a»
45 IIpeBpairienue sHepruu npu
MeXaHUUeCKHUX KomeOaHUsIxX
46 fgiozazzziiizﬁ%iu Y eproja bubmorexa LOK
peAent PHOA https://m.edsoo.ru/ffOblaec
KosiebaHU NIPY>KWUHHOTO MasiTHUKA»
47 JlabopatopHasi pabota «IIpoBepka bubnuoreka LIOK

HE3daBUCHMMOCTH T1I€epruod KoJ1e0aHui

https://m.edsoo.ru/ffOb197a
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rpy3a, NO/|BEeIIeHHOI0 K HUTH, OT
Macchl rpy3a»

48

Mexauuueckuie Bo/iHbI. CBOUCTBA
MexXaHu4eCcKuXx BoJiH. [IpofjosibHbIE U
TI0TIepeYHbIe BOJTHbI

bubmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-kKoHbepeHLus "MexaHHUecKue
BOJTHBI B TBEPZOM TeJie.
CelicMuyecKyre BOHbI"

50

3ByK. Pacripoctpanenue u
OTpa)keHHe 3BYKa

51

Ypok-uccnenoBanue "HabmogeHue
3aBUCHUMOCTH BBICOTBI 3ByKa OT
4acToTh!"

52

I'POMKOCTB 3ByKa U BbICOTA TOHA.
AKyCTHUeCKUI pe30HaHC

53

Ypok-kKoHbepeHIus "Y/IbTpa3ByK U
vH(bpa3BYK B NIPUPO/ie U TeXHUKe"

bubmioreka LIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroToBKa K KOHTPO/IBHOM paboTe
110 Teme "3aKOHbI COXpPaHeHUSI.
MexaHuueckue KojiebaHusa v BOJIHbI"

bubmoreka LIOK
https://m.edsoo.ru/ff0b25f0

55

KonTtposnrHast paboTa o Teme
"3aKOHBI COXpaHEeHUs.
MexaHuueckre Kojae0aHust ¥ BOJTHBI'"

56

OJIeKTPOMarHUTHOeE T10J1e.
OneKTPOMarHUTHbIE BOTHbI

bubmoreka LIOK
https://m.edsoo.ru/ff0b2abe

57

CBolCTBa 3/IeKTPOMarHUTHBIX BOJH

58

Ypok-koHbepenius "lllkana
3/IeKTPOMArHUTHBIX BOJTH.
Wcronb3oBaHue 3/1€KTPOMarHUTHBIX
BOJIH JI/I1 COTOBOM CBSI3U"

bubmuoreka IIOK
https://m.edsoo.ru/ff0b2fe6

59

Ypok-uccienosanue "V3yueHue

bubsmoreka IIOK
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CBOWCTB 3/1IeKTPOMarHUTHBIX BOJH C
TIOMOII[bI0 MOOMITBHOTO TesiedoHa"

https://m.edsoo.ru/ff0b2c6¢c

Peitienue 3a444 Ha orpeaejieHne

60 YaCTOThI U IJIUHBI
3/1eKTPOMarHUTHOM BOJIHbI
OJIeKTpPOMarHuTHas MpUpo/a Cceeta. bubmmoreka IIOK

61 CkopocThb cBeTa. BomHOBBIE https://m.edsoo.ru/ff0b31d
CBOMCTBA CBeTa 0
Uctounuku cBeta. [IpsiMonuHeiiHoe bubmioreka LIOK

62 pacrpocTpaHeHHe cBeTa. 3aTMeHUsI https://m.edsoo.ru/ff0b365
CoJiHua 1 JIyHbI 8
3aKoH OTpa)keHUs CBeTa. 3epKasa.

63 PemeHHep3a ay Ha Il I/IMeHeI;{I/Ie Bubmmorexa [TOK

A P https://m.edsoo.ru/ff0b38c4

3aKOHa OTpa)keHUs CBeTa

64 [Ipenomiienvie cBeta. 3aKOH bubnuoreka LIOK
TIpeJioMJIeHUs CBeTa https://m.edsoo.ru/ff0b3aea
[TonHOe BHyTpeHHee OTpakeHue

65 cBeta. Mcronb3oBaHue MOTHOTO bubnuoreka LIOK
BHYTPEHHET0 OTpa)kKeHUsl B https://m.edsoo.ru/ff0b3c5c
ONTUUECKUX CBETOBOJIaX
JTaboparopHasi pabota
"NccnenoBanre 3aBUCMMOCTH yIJia

66 rpeJioM/IeHHs] CBETOBOIO Jiy4ya OT
yIJla rajieHusi Ha rpaHuLie "BO3/yX-
creksio""
Ypok-KoH(epeHLYs
"M cronb30BaHue MOTHOTO

67 BHYTPEHHET0 OTPa’KeHUsL:
CBETOBO/Ibl, OITUKOBOJIOKOHHAsI
CBsA3b"

68 JIvH3bl. OnTHYeCcKasi CrJia JIMH3bI bubmoreka [JOK
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https://m.edsoo.ru/ff0b3f2c

bubmoreka LIOK

69 Toctpoenue u300paxenuii B IMH3ax https://m.edsoo.ru/ff0b444a
Onpesenese oryioro buGmorexa LIOK

70 beA yCHOT® https://m.edsoo.ru/ff0b420
PacCTOSTHUSL U ONITUYECKOW CHJIbI 6
cobuparoriei TMH3BI" B

el Ypok-koHbepeHIus "OnTuyeckre bubmoreka LIOK
JTMH30BbIe TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
I'na3 kak ontuyeckas cucrema bubmmorexa [OK

72 ' https://m.edsoo.ru/ff0b468
3peHue 4

73 Ypok-koHbpepeHus " [JedeKTs
3peHus. Kak coxpaHuTs 3peHue"”
Pa3noxxeHue 6eoro cBeta B CIIEKTP.

74 OnbiTel HetoTOHA. CriokeHue bubnuoreka LIOK
CHeKTpaJIbHBIX LBeTOB. [lucnepcus https://m.edsoo.ru/ff0c0f4c
CBeTa
JTaboparopHasi paboTta "OmbITHI 10

| Do S e s e Bumonera 10K

P 1 PeA P https://m.edsoo.ru/ff0cOe2a

UX HaOJTFOZIEHNH uepe3 1[BeTOBbIe
¢bunbTphI"
Ypok-1ipakTUkyM "Bo/iHOBbIE

76 CBOMCTBA CBeTa: AUCIIepCus,
vHTepdepeH1s U audpakuys”

77 OnbiThl Pe3epdop/a v niaHeTapHast bubmioreka LIOK
MO/le/Tb aToMa https://m.edsoo.ru/ff0c12a8

78 IToctynarte! bopa. Mogens atoma
bopa

79 Wcnyckanue v morJionjeHye CBeTa bubmioreka LJOK
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aroMoM. KBauTsl. JIuHelyaTeie
CIIeKTPbI

https://m.edsoo.ru/ff0c144c

80 Ypok-nipakTrkyM "HabsogeHue bubmuoreka IIOK
CMEKTPOB MCITyCKaHUsT" https://m.edsoo.ru/ff0c1550

81 PasiioakTUBHOCTD 1 €€ BU/IbI Bub/morexa LOK

A A https://m.edsoo.ru/ff0c1672

82 CtpoeHue aTOMHOTO s/pa. bubmioTeka LIOK
HyxknoHHasi Mojienb https://m.edsoo.ru/ff0c18ac

83 PapyoakTriBHBIE ITpeBpaleHus. bubmoteka LIOK
W3oTorb1 https://m.edsoo.ru/ff0clald

84 Pewtenue 3azau o teme: bubmioreka LIOK
"PaoakTiBHbIE TIpeBpallieHus " https://m.edsoo.ru/ffOc1b4a

85 [lepuoj nostypacrazia

86 ELPOI;(I){;);IEIZTSS II//II};J'I yeHus B Bubmorexa LIOK

A y " https://m.edsoo.ru/ff0c2126
TIpUpo/ie, MeIUlIMHe, TEXHUKe
gy | S peim s suamrra LOK
P PAzA https://m.edsoo.ru/ff0c1c58
MacCOBOT0 UMCesl

88 OHeprus CBsI3U aTOMHBIX si7jep. bubmoreka LIOK
CBsI3b MacChl ¥ 3HEPTUu https://m.edsoo.ru/ff0c1d7a

89 Pewrenne 3azau 1o teme "HAnepHbie
peakuuu"

90 Peakuu cuHTe3a U fieieHus sjaep. bubmuoreka IIOK
Victounvku saeprum CoJtHIla U 3BE3] https://m.edsoo.ru/ff0c1e88
Ypok-koHbepeHius "AaepHast

91 SHepretvka. [lelcTBus
Pa/IM0aKTUBHBIX U3TyYeHUN Ha
JKUBbI€ OpraHu3mbl"

92 IToiroTOBKA K KOHTPOJIbHOM paboTe bubsmoreka IIOK
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1o TeMe " D/IeKTPOMarHuTHOE ToJie.
OJIeKTPOMarHUTHbIE BOJTHBI.
KBaHTOBbIE siBNeHus"

https://m.edsoo.ru/ff0c223e

KonTponkHasi paboTa o Teme
"OneKTpoMarHiuTHoe 1oJie.

93
OneKTpoMarHUTHbIE BOJTHBL.
KBaHTOBBIE siB/IeHUS "
[ToBTOpEHUE, 0600ITIEHNE. Bu6morexa [IOK
94 JlaGoparopHsie paboTI 110 KypCy https://m.edsoo.ru/ff0c245a
"B3aumoperictBue Ten" T "
[ToBTOpEHUe, 06061TIeHE. PertieHne Bubmmorexa LOK
95 pacyeTHBIX U KaueCTBeHHBIX 3a/jau https://m.edsoo.ru/ff0c2572
110 Teme "TerioBble rpoLeccs” e *
[ToBTOpeHue, 06001IeHe. PeteHne
96 pacyeTHbIX U KaueCTBeHHBIX 3a/au bubmoreka LIOK
o TeMe "KII/I TeroBbIX https://m.edsoo.ru/ff0c2a22
JBurareneun”
[ToBTOpeHue, 06001IeHe. PerieHne
’ bubmioTeka LIOK
97 pacyeTHBIX M KaUeCTBEHHBIX 3a/au )
10 Teme "KTT/] 5/1€KTpOyCTaHOBOK" https://m.edsoo.ru/ff0c2b30
[ToBTOpEHMe, 0600IIIeHNE. Bu6morexa LIOK
98 JIabopaTopHbie paboThI 10 KypCy https://m.edsoo.ru/ff0c2¢52
"CBeTOBbIe sIB/IeHUs" T -
[ToBTOpeHue, 06001eHMe. PaboTa c
’ . bubmoreka LIOK
9 TEKCTaMH 10 TEME SaKO,I,{ bl https://m.edsoo.ru/ff0c2d6a
COXpaHeHUsI B MeXaHHKe
[ToBTOpenue, 06061ieHMe. PaboTa c
’ " bubmoteka LIOK
100 TeKCTa}YM 1o Teme "Konebanus 1 https://m.edsoo.ru/ff0c2e82
BOJIHBI
101 [ToBTOpeHUe, 06061eHME. PaboTa C bubmoreka LIOK

TeKcTaMH 1o TeMe "CBeTOBEIe

https://m.edsoo.ru/ff0c3044
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aBjeHus"

IToBTOpenue, 06001eH1e. PaboTa c

102 TeKcTaMu 110 Teme "KBaHToBasg u 1
siiepHasi hu3uKa"
OBILIEE KOJIMYECTBO YACOB I10 102 27

[TPOI'PAMME
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YUYEBHO-METOJUYECKOE OBECIIEYEHHWUE OBPA30OBATEJ/IbBHOI'O
IMTPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIbBI IJIS1 YYEHUKA

*» ®u3uka, 7 kKnacc/ [epeimkuH A.B., O6111eCTBO C OrpaHUUYEHHOM OTBETCTBEHHOCTBIO
«IPODA»; AkipioHepHOe 0011ecTBo «M3maTenscTBo «IIpocBelienre»

METOJUYECKHNE MATEPUAJIBI IS YUUTEJIA

ONPPOBBIE OBPASOBATEJ/IBHBIE PECYPCbhI 1 PECYPCBI CETU UHTEPHET
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