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INIOACHUTEJIBHASA 3AIINCKA

Pabouasi mporpamma Kypca «®Pusuka» A1 oOyuarommxcs 7-9 KIacCoB C 3a|ep)KKOM TCUXMUECKOro pa3BUTHS (fanee IO TEKCTy -
rporpamMma) SiB/sieTCsi KOMIIOHEeHTOM AJIarTUPOBAHHOM OCHOBHOM 00111e00pa3oBaTe/ibHOM TPOrpaMMbl OCHOBHOTO 00I1iero obpa3oBaHuUst [ijIst
oOyuaromuxcst ¢ 3afepXXKou rcuxudyeckoro pasputusi MAOY COIIl Nel «ITomudopym», KoTopasi pa3pabotaHa Ha ocHOBe dezepa/bHOM
a/IaTITUPOBAHHOM 00pa3oBaTeNlbHON MPOrpaMMbl OCHOBHOTO 00Iriero oOpa3oBaHus [jisi 00YYarOLUXCs C OTpaHUUYEHHBIMU BO3MOXKHOCTSIMHU
3/10POBbsI, YTBEP)KAEHHOW MUuHKMCTEpCTBOM TIpocBeljeHust Poccutickoit @epepariuu ot 24 Hosi6pst 2022 1. Ne1025

[TporpammMa pa3paboTaHa Ha OCHOBe TpeOOBaHMI K pe3ysibTaTaM OCBoeHUsi OCHOBHOM 0Opa3oBaTesbHOM MpPOrpaMMbl OCHOBHOTO 0OIIiero
obpazoBanuss MAQY COIII Nel «ITosudopym» ¢ yueToM IIporpaMm, BK/IFOUEHHBIX B ee CTPYKTYPY.

[Tporpamma cooTBeTcTByeT TpeboBaHusM PesiepasbHOrO TOCYJapCTBEHHOrO 00pa3oBaTe/lbHOTO CTaHZApTa OCHOBHOTO —0OIIero
oOpa3oBaHus ¥ o0ecrieurBaeT JOCTH)KEHHE TIaHUPYeMbIX pPe3y/IbTaTOB OCBOEHUs] AJJaNTUPOBAHHOW OCHOBHOW 00pa3oBaTelbHOW MPOrpaMMOi
0CHOBHOTO 0011]er0 o6pa3oBanuss MAQOY COI Ne 1 «ITosudopym».

IIporpamma mo ¢u3NKe Ha YPOBHE OCHOBHOrO 00Iero o0pa3oBaHHMsA COCTaB/JieHAa Ha OCHOBe NOJIOKeHHH W TPeOoBaHM K
pe3y/JibTaTaM OCBOeHHs Ha 0a30BOM ypoBHe OCHOBHOW 00pa3oBaTe/bHON MporpaMmbl, npejcraBiaeHHbIx B ®I'OC 00O, a Takxe C
yuétoMm (peaepanbHOI padoyeil mporpaMmmMsl BocnuTanusa U KoHnenuy npenogaBanus yue0Horo npegMera «@U3nkar.

N3yueHne yuebHOro Kypca «®Pu3uKa» MOKET TPeJCTaB/sATh 3HAUUTeNbHbIE TPYAHOCTU AJsi fgeTeid ¢ 3[IP B cumy ocobeHHOCTel MX
MO3HaBaTe/bHOM JesiTeIbHOCTU. I/l 3TUX [eTell XapakTepHbl HeJOCTaTOYHbIM YPOBEHb pPa3BUTHS JIOTUUECKOTO MBbILJIEHUS, 3aTPyJHEHUsI B
yCTaHOBJIEHUM TIPUUMHHO-C/Ie[ICTBEHHBIX CBsi3el, HeyCTONHurMBOe BHUMaHWe, Masblii 00beM TMaMsiTH, HEeTOUHOCTb W 3aTpy[HeHHusl TIpu
BOCITPOM3BE/IeHNH MaTepuasa, HeC()OPMHUPOBAHHOCTb MBICJUTEIbHBIX Ofepariuii aHa/iu3a, CHHTe3a, CPaBHeHWs, 000O0IIeHHs, HeJOoCTaTOYHas
CIOCOOHOCTh K 3BYKOBOMY M CMBICJIOBOMY aHa/M3y peud. B CBs3W C 3TUM OOydaromiuecs WCIBITHIBAIOT CTOWKHME TPYAHOCTH B OBJIafIeHUU
He0OXO/IMMBIMU PeLieNTUBHBIMU U MPOJYKTHBHBIMIA HaBbIKAMH PEYH.

OcHoBHOe coziep>kaHue yueOHoro kypca «®usuka» s obyuaromuxcst ¢ 3ITP cootBerctByeT ®I'OC OO0 u ®OIT OOO. ApanTaiys
yueOHOTO MaTepHasia TIPOUCXO/UT 3a CUeT Crel[UaJbHO OpPraHU30BaHHOM MOMOIIM YUUTesIsl, HallpaBJIeHHON Ha o0jieryeHre yCBOeHUs yueOHOTO
MaTepHuasia. AflanTalys peayu3yeTcsl uepe3 UCI0J/Ib30BaHWe CITel[Ha/IbHBIX METO/IOB U TPUEMOB OOyueHWs, aZjanTalfdio CI0XKHOTO yueOHOro
MaTepHasa, COKpaileHHe 00BeMOB 3a/laBaeMbIX 3aflaHWM, WCTIOb30BaHUE CTelUaTbHOM CUCTEMBI OLIEHKH pe3y/bTaTOB OCBOEHWS, CO3/jaHHe
CrieljabHbIX YC/I0BUM NPU MPOBEIEHNH OLIeHOYHBIX MPOLIeypP.

Bosbiyto posib B 00yueHuu feteit ¢ 3[IP urpaer MakcMMasibHOe MCTIO/b30BaHKe HarJsiIHO-AU/JaKTHUeCKOT0 MaTepurasa, UCI0J/ib30BaHue
Pa3HO00OPAa3HBIX OMOPHBIX «TIAMSATOK», a/ITOPUTMOB PabOThI, CJTIOBaPUKOB, TAOJIUI] M CXEM.

I[Mporiecc oOyueHUs] TaKWX IIKOJTbHUKOB MMEET KOPPEKIIMOHHO-Pa3BUBAIOILIUM XapaKTep, UTO BBIPA)KAeTCsl B WCIOIb30BAaHUM 3a/IaHUM,
HarpaB/IeHHbIX Ha KOPPEKLIMI0 HeZIOCTaTKOB M OMUpaeTcsi Ha CyOBeKTUBHBIN OMBIT YUaIIUXCs, CBsI3b M3yUuaeMoro MaTepuasa C peaabHOM KU3HbIO.



Cojep>kaHue TiporpamMMsbl 1o (pu3MKe HarpaBieHO Ha (OPMHPOBaHKE eCTeCTBeHHO-HayyHOM rPaMOTHOCTH OOYyYaroLXCsl ¥ OpraHu3alyio
u3yueHusi (PU3MKK Ha [eATeJIbHOCTHOM OCHOBe. B mporpamme 1o ¢u3uke Y4YWTBHIBAIOTCS BO3MOKHOCTH Yy4eOHOro TmpejMeTa B peaiu3ariud
tpeboBannit ®I'OC OOO K TI/IaHUPYeMbIM JIMUHOCTHBIM U MeTarpeJMeTHbIM pe3ysbTaTaM OOydyeHHs, a TakKe MeXIIpeJMeTHble CBSI3U
€CTeCTBEeHHO-HAYUHBIX YUeOHBIX TIPe]METOB Ha yPOBHE OCHOBHOTO 0011[ero o6pa3oBaHMs.

[Tporpamma no ¢u3uKe ycTaHaB/IMBaeT paclipefiesieHre yueOHOro marepuasna o rozgam obyueHus (o Kiaccam), TpejjaraeT puMepHyIo
TI0C/IeIOBaTeIbHOCTh M3yUeHWsi TeM, OCHOBAaHHYI0 Ha JIOTHKe pa3BUTHS TIPEIMETHOTO COZep)KaHWs U YUéTe BO3PaCTHBIX O0COOEHHOCTeMH
00yJaroIuXxCsl.

[Tporpamma no ¢usmke paspaboTaHa C 1je/bI0 OKa3aHUsl MeTOAMUEeCKOl TIOMOIIY YUUTe0 B CO3jaHUU paboueii mporpaMMsbl 10 yuyeOGHOMY
npesMeTy.

du3vKa SBISETCS CUCTEMOOOPa3yOIIUM /ISl eCTECTBEHHO-HAYUHBIX YUeOHBIX MPeIMeTOB, TTOCKOJIBKY (PHM3MUeCcKre 3aKOHBI JIE)KaT B OCHOBE
TIPOLIECCOB U SIBJIEHUM, M3y4aeMbIX XUMHeH, Onosiorveld, acTpoHOMUeH W (u3nyeckoil reorpadueii, BHOCUT BK/IaJ, B eCTECTBEHHO-HAYYHYIO
KapTUHY MUpa, TIpe/iocTaBiisieT Harboree sicHble 00pasiibl MPUMeHeHHsl HAYYHOT0 MeTo/ja TI03HaHUs, TO eCTh Crioco0a MOoMyueHUs JOCTOBEPHBIX
3HaHWI 0 MUpe.

OpiHa 13 T7IaBHBIX 3aau (pr3nyeckoro oOpa3oBaHus B CTPYKType 001iero oo6pa3oBaHUsi COCTOMT B ()OPMHUPOBAHWH €CTeCTBEeHHO-HayUHOH
I'PaMOTHOCTH U MHTepeca K HayKe y 00yuaroImxcsi.

W3yuenne ¢usuku Ha 0a30BOM ypOBHe TIpeArosiaraeT OB/afieHHe C/eJyIOMMMU  KOMITETEeHTHOCTSIMH, XapaKTepHU3YIOIIUMU
eCTeCTBeHHO-Hay4YHYIO I'PaMOTHOCTB:

® HayyHO OOBSICHATH SIB/IEHNS;
® OL|eHMBaTh ¥ IOHMMATh 0COOEHHOCTH HAyYHOT'O MCC/Ie0BaHNS;
® MHTEepHpPeTUPOBaTh JaHHbIE U UCII0/Ib30BaTh HAyUYHble [0KAa3aTe/IbCTBa /IS IT0JIy4YeHUs BbIBO/OB.

Llemm u3ydyeHus: pU3MKK Ha ypOBHE OCHOBHOTO 001jero obpa3oBaHusi orpejesieHbl B KOHLeNMU mpernosaBaHust yueOHOTO TpeAMeTa
«®Du3vka» B oOpa3oBaTe/NbHBIX OpraHm3auusx Poccuiickoit @Pefepany, peanu3yrOIIMX OCHOBHBIe 001jeoOpa3oBaTesibHbIE ITPOTPAMMBI,
yTBepXEHHOM pertenneM Kosternun MunncTepcTBa npocBeljenust Poccuiickoii ®@epeparun (mpotokos ot 3 gekabpst 2019 r. Ne [TK-4BH).

Henu nsyuyenus GpusuKu:

e T1ipuobpeTeHMe WHTepeca M CTpemJieHUs] OOYyYarluXCs K HAayuHOMY M3y4eHUIO TIPUPO/bI, pa3BUTHe HX WHTe/JIeKTYaJbHbIX U

TBOPYECKHX CIIOCOOHOCTeH;

e pa3BUTHe Npe/CTaBIeHHI 0 HAYYHOM MeTo/ie N03HaHUs U (pOPMHUPOBaHKe UCC/Ie[0BaTe/IbCKOr0 OTHOLLIEHUS K OKPY)KatOLLM SIBJIEHUSIM;

e (opmHpoBaHME HAYYHOTO MUPOBO33pEHUS KaK pe3y/ibTaTa U3yueHHs: OCHOB CTPOEHUs MaTepUu U (yH/JaMeHTa/lbHbIX 3aKOHOB (PM3UKH;

e (opMHpOBaHUe NIPe/CTaBIeHNI O PO/ (DU3UKU /11 pa3BUTHS IPYTUX eCTeCTBEHHBIX HayK, TeXHUKU U TeXHOJIOTH;



e pa3BUTHE TPe/CTaB/IeHUH 0 BO3MOXKHBIX Cchepax Oyayiieil mpodeccHoHaTbLHOU eATeTbHOCTH, CBSI3aHHOW C (DM3MKOM, MOATOTOBKA K
JabHelieMy 00yueHHUIO B 3TOM HarlpaB/IeHUM.
HocTiwkeHue 3TUX 1iesiell TporpaMMbl 1o ¢U3MKe Ha YpPOBHe OCHOBHOTO 00iriero ob6pa3oBaHUsi 00ecrieurBaeTCsi pPellieHUeM CJie[[VIOLUX
3ajau:
e TmipuobOpeTeHHe 3HAHWUK O JUCKPETHOM CTPOEHHM BeI|eCTBA, O MEXaHUUYECKHUX, TEIIOBBIX, T€KTPUUECKUX, MAarHUTHBIX U KBaHTOBBIX
SIBJIEHUSIX;
e TIpuoOpeTeHHe YMeHUH OMUCHIBAaTh U O00BSICHATL (U3UUECKHe SIBJIEHHUS C UCTIO/Ib30BAHMEM TOTyUeHHBIX 3HaHUM;
® O0CBOEHME METOJIOB pelleHHs TMPOCTeMIIMX pacuéTHbIX 3a7ad C MCI0/b30BaHUEeM (U3MUeCKUX MoJesieil, TBOpPUYeCKUX U
MPaKTHUKO-OPUEHTHPOBAHHLIX 33/1ay;
e pa3BUTHE YMEHHWI HaO/M0aTh MPUPO/IHBIE SBJIEHUS U BBITIOJ/IHATH OIBITHI, Ja00paTOpHbIe PabOThI U 3KCITIEPUMEHTA/IbHbIE UCC/IeI0BAHMS
C WCTI0/Ib30BaHHEeM U3MepUTe/bHBIX TPUO0POB;
e 0OCBOeHHe NPUEMOB PabOThI C MHpOPMaLel PU3NYeCcKOro CoZiep>KaHusl, BK/IIoUast ”HPOPMAIIUIO 0 COBPEMEHHBIX [JOCTHKEHUSIX (HU3UKH,
aHaJIi3 U KpUTHUeCKoe olleHHBaHHe WHhOopMal[uy;
® 3HAKOMCTBO CO cepamu TpodecCcuoHa/bHOMN /1eaTe/IbHOCTH, CBSI3aHHBIMU C (PU3UKOM, U COBPeMeHHbIMU TeXHOJIOTHUSMU, OCHOBAaHHBIMU
Ha JIOCTW)KEeHUsIX (PU3NUYeCKOW HayKH.
Ha u3yuenue ¢usuku (6a30BbIli YPOBEHb) Ha YPOBHE OCHOBHOTO 001[ero oOpa3oBaHust OTBOAUTCS 238 wacoB: B 7 Kiacce — 68 yacoB (2
yaca B Hefgemo), B 8 kmacce — 68 wuacoB (2 uyaca B Hemenw), B 9 kmacce — 102 wuaca (3 uyaca B Hejesto).

[TpepnaraemMelii B mporpamMme 1o (u3uKe repevyeHb 1ad0paTOPHBIX PadOT U OIBITOB HOCUT PeKOMeHZATe/IbHbIN XapaKTep, yUUTeNb Je/laeT
BbIOOp MpoBeJeHNs 1ab0paTOPHBIX pabOT M OMBITOB C YYETOM WHAWBUAYAJbHBIX O0COOEHHOCTeW O0YyJarol[uXCsi, CITUCKA KCIIepUMEeHTATbHBIX
3aJJaHWM, TIpe/ijlaraeMbIX B PAMKax OCHOBHOTO I'OCy/JapCTBEHHOTO 3K3aMeHa 110 (h13MKe.

COAEPXAHUE OBYUYEHUSA
7 KITIACC

Pa3pen 1. ®usuka u eé posib B NO3HAHUM OKPY’Ka0Iero Mupa.

dwu3mKa — HayKa O Tipupoze. SByeHust Mpupoabl. PU3NUeCKre SIBJIeHUs: MeXaHUJeCKre, TelJIoBble, IeKTPUUeCKre, MarHUTHbIE, CBETOBBIE,
3BYKOBBIE.

du3nyeckre BeMUMHBL V3MepeHue Gu3nueckux BesimurH. Ousnueckre npudopsl. [TorpeiiHocTs u3MepeHuii. MeXxayHapoHasi CUCTeMa
e/IMHUII.



Kak ¢u3vka u fgpyrve ecrteCTBeHHble HayKU HW3yuyarOT TNPUpPOAY. EcTeCcTBeHHO-HayuHbI MeTO[| TO3HaHUs: Hab/oJeHue, MOCTaHOBKA

HAy4YHOT'O BOIPOCA, BBIJBIDKEHHE TUITOTe3, SKCIIEPUMEHT TI0 TIPOBEPKe TUIOTe3, 00bsiCHeHHe Hab/rozaeMoro siyieHus. OnucaHue (pU3NUecKuX
SIBJIEHUU C TIOMOILIbIO MO/Ie/eH.

Jdemoncmpayuu.
1. MexaHuueckue, Te/ioBble, 37IeKTPUUECKHe, MarHUTHbIE, CBETOBbIE SIBJIEHMUS.
2. ®wusnyeckue NpuOOPHI U TIPOLieIypa MPSIMbIX U3MEPEeHUI aHaIOrOBbIM U LIU(POBLIM ITPUOOPOM.
JlaGopamopHble pabombl U ONbIMbL.
OnpepenenHue 1ieHbI [ieJIeHUS LIKaIbl U3MepPUTeTbHOT0 TIprubopa.
N3mepeHue pacCTOSTHUM.
V3mepeHure 00bEMa >KUAKOCTH U TBEPAOTO Tesa.
Omnpefienenrie pa3MepoB MasbIX Tell.
N3mepeHue TeMriepaTypbl IIPU MOMOLLH )KAUJKOCTHOTO TEPMOMETPA U laTYMKa TemriepaTyphl.
ITpoBezeHue rccie0BaHuUS TI0 TIPOBEPKe TUIIOTe3bl: JaJbHOCTh TI0/IETa IapyKa, MYIeHHOTr0 TOPU30HTa/IbHO, TeM 00JIblile, YeM OOoJblIe
BBICOTA ITyCKa.
Paspen 2. [lepBoHaya/ibHbIe CBeJeHUs 0 CTPOEHUH BellecTBa.
CTpoeHmue BelllecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, JOKa3bIBaloL1e JUCKPEeTHOe CTPOeHHe BelljeCTBa.
[BrkeHne yactul] BeljecTBa. CBsi3b CKOPOCTH /IBUYKEHUSI YaCTUL] C TemriepaTypoil. BpoyHOBcKoe fBrkeHue, auddysus. B3aumogeiicteue
YyacTul] BelllecTBa: MPUTSDKeHNe U OTTa/KMBaHue.
ArperaTHble COCTOSIHUS Bell|eCTBa: CTPOEHMe ra3o0B, KHUJKOCTeW M TBEPABIX (KpUCTa/uyIMyecKux) Tesl. B3anMOCBs3b MeXJy CBOMCTBaMU
BEIIIeCTB B Pa3HbIX arperaTHbIX COCTOSIHUSAX U UX aTOMHO-MOJIEKY/ISIPHBIM cTpoeHreM. OCOOEeHHOCTH arperaTHbIX COCTOSTHUM BO/IbI.
demoucmpayuu.
1. HabmozeHne O6pOyHOBCKOTO ABVIKEHHSI.
2. Habmopenue auddy3uu.
3. HabmrozeHue siB/ieHUH, 0ObSICHSIOIIUXCS TIPUTSHKEHUEM WM OTTa/IKUBaHUEM YaCTHUL] BelljeCTBa.
JlabopamopHbte pabombl u onbiMbl.
1. OueHka AraMeTpa aToMa MeTOZ0M PsiZIoB (C KcCro/ib3oBaHueM (oTorpaduii).
2. OmbIThI 110 HAOTIOAEHUIO TETIJIOBOTO PACIITMPEHHs T'a30B.
3. OmnbIThI 110 0OHAPYKEHUTIO AENCTBUS CUJT MOJIEKY/ISIPHOTO TPUTSDKEHUS.
Pa3pen 3. /IBukeHue U B3aMMO/ieMCTBHeE TeJl.

ok wh =



MexaHuueckoe [BWXKeHHe. PaBHOMepHOe U HepaBHOMepHOe fBrkeHHe. CKopocTb. CpefiHsAs CKOPOCTb NPU HEPAaBHOMEPHOM [BHKEHUHU.
PacuéTt nyty v BpeMeHHU [IBUKeHHs.

ABneHuve vHepLyu. 3aKOH UHepLUK. B3aumoelicTBUe Tesl Kak MpUYMHaA U3MEeHeHUs1 CKOPOCTU JIBW)KeHUs Tesl. Macca Kak Mepa MHePTHOCTU
tesia. [1noTHoCTE BeljecTBa. CBsA3b IMJIOTHOCTH C KOJTMUECTBOM MOJIEKY/T B e[JUHULIe 00bEéMa BelleCcTBa.

Cusa Kak xapakTepuCTHKa B3auMogelcTBUs Ten. Cuja yrmpyroctu U 3akoH ['yka. VI3MepeHue cuibl ¢ IOMOLLIBIO JUHaAMoMeTpa. fIBneHue
TACOTEHUs1 U cuja TsokecTu. Cula TsDKeCTU Ha Apyrux muiaHetax. Bec tesna. HeBecomocTs. Crio)keHHe CWJI, HarpaB/eHHBIX MO OJHOW MPSIMOM.
PaBHogelicTByO1ast cu/. Cusa TpeHUsi. TpeHre CKObXeHUs1 U TpeHUe MOKOosl. TpeHre B MPUPOZEe U TEXHUKE.

Jemoncmpayuu.

HabsrozeHre MexaHUUeCKOTO JABV)KEHUS TeJla.

N3mepeHne CKOpPOCTHU TIPSIMOJIMHEMHOTO [IBUYKEHUSI.
HabsrozieHue siB/ieHUs] UHEPLIWH.

HabsrozeHre n3mMeHeHUs1 CKOPOCTU TIPU B3aUMO/IENCTBUH TeJl.
CpaBHeHHe MacC 0 B3aUMO/IeHiCTBUIO Tel.

CrnoxxeHue CWI, HarpaB/IeHHBIX 110 OJHOM TIPSIMOM.
JIa60pamopr1e padombl U onbIMbL.

o U A wWN e

1. OrmpeneneHnre CKOPOCTH PABHOMEDPHOTO ABVKEHUS (IIIapyvKa B KUIKOCTH, MOZIEJTH 37IeKTPUUYECKOTO aBTOMOOWJISI U Tak fiasee).

2. OrmpegeneHue cpefjHel CKOPOCTH CKOJTBKeHUs1 OpycKa WM 1IapyuKa 10 HaK/JIOHHOM TJIOCKOCTH.

3. OmnpepgesieHue NIJIOTHOCTU TBEPAOTO TeJla.

4. OnbIThl, JEMOHCTPUPYIOLME 3aBUCUMOCTb pacTsbkeHus (Jedhopmaliyii) Npy>KUHbI OT NPUI0XKEHHOW CHJIBI.

5. OMbIThI, JEMOHCTPUPYIOIIIME 3aBUCUMOCTb CHJTbI TPEHUSI CKOJIb)KEHUSI OT Beca TeJla M XapakTepa COMPUKAaCaloIIUXCsl TOBEPXHOCTEM.

Pa3pen 4. [laBneHue TBEPABIX TeJI, )KUAKOCTeH U ra3oB.

Haenenre. CriocoObl yMeHbIIIeHUs] W yBeJMUeHUs [aBjieHus. [laBrneHue rasa. 3aBUCMMOCTDb [|aB/ieHHs ra3a OT 00béMa, TeMIlepaTyphbl.
[Tepenaua maBneHus: TBEPABIMY TeJlaMU, KUAKOCTIMU U ra3aMu. 3akoH [lackans. [THeBMaTHUecKye MalllHbl. 3aBUCUMOCTb [|aBJleHuUsl JKUAKOCTU
ot raybunsl. ['napocratuueckuii mapazgokc. Coobiaroiyecs: cocyibl. 'uapaBirueckrie MeXaHU3MBbI.

ATmocdepa 3emnmu u atMocdepHoe faBneHre. [IpyunHBI CyIecTBOBaHUS BO3AYyIIHOW 0000uky 3emmn. OmnbiT Toppuuesiu. V3mepenve
aTMoC(epHOro ZaBjeHusl. 3aBUCUMOCTb aTMOC(EPHOro JaBjieHHsl OT BBICOTHI HaJ, ypoBHeM Mopsi. IIpubopsl [ m3MepeHusi aTMoC(hepHOTro
JlaBJIeHUs].

[JeiicTBUe >XUAKOCTU W rasa Ha IOTPYyKEHHOe B HUX Teso. BoelTankuBatoiias (apxumezioBa) cuia. 3akoH Apxumeja. [lnaBaHue Ter.
Bo3spyxormniaBanue.

Hdemoucmpayuu.



N W=

3aBHUCUMOCTb JJaBJIeHUsI Ta3a OT TeMITepaTyphl.

[Tepenaua jaBeHUst )KUJKOCTbIO U Ta30M.

Coob1jarormuecs: CoCypl.

IMaapaBivueckuii rpecc.

[TposiBneHue aercTBUsl aTMOCHEPHOTO AaBIeHUs.

3aBHCUMOCTh BBITA/IKUBAIOIIEH CUJTbI OT 00bEMA MOTPY>KEHHOM YaCTH Tejla U TVIOTHOCTH >KUKOCTH.

PaBeHCTBO BbITaJIKMBAIOII[eM CUJTbI BeCY BbITECHEHHOU KUAKOCTH.

YcioBue TIaBaHUs TeJT: TiJlaBaHUe WK TTOTPY>KeHHe Tesl B 3aBUCUMOCTH OT COOTHOIIIeHHs TUIOTHOCTEH Tesla U >KUJKOCTH.

JIa6opamopr1e pabombs! u onbIMbl.

1.
2.
3.
4

5.

VccnefoBaHye 3aBUCMMOCTH Beca TeJla B BoZle OT 00bEéMa MOTrpy>KEHHOH B )KUAKOCTh YaCTH Terla.

OmnpefienieHre BbITAJIKUBAIOLLel CUJIbI, IeHCTBYIOIeN Ha TeJlo, OrPy>KEHHOEe B XKUAKOCTb.

[TpoBepka He3aBUCUMOCTH BbITa/IKUBAOLIlel CUJIbL, JeHCTBYIOLLel Ha Tesl0 B )KUAKOCTH, OT MaccChl Tera.

OmbIThI, JEMOHCTPUPYIOLME 3aBUCUMOCTb BBITAJIKUBAIOIeH CUJIbI, eWCTBYIOIEN Ha Telo B )KUJKOCTH, OT 00b&Ma MOrpy>KEHHOU B
JKUJKOCTb YaCTH Tesla U OT IJIOTHOCTU JKUJKOCTH.

KoHcTpyupoBaHnue apeomeTpa Uv KOHCTPYMPOBaHHe JIOJKU U OIpeie/ieHre eé rpy30I04bEMHOCTH.

Pa3pen 5. PaGoTa ¥ MOIHOCTH. DHEPTrHUs.

MexaHuueckasi pabota. MOIIHOCTb.

[TpocThie MexaHM3MBI: pbluar, 610K, HAK/IOHHAs MI0CKOCTh. [IpaBmio paBHOBecus peryara. [IprMeHeHMe MpaBu/ia paBHOBECHsl pbluara K
6s10Ky. «30s0TO0e npaBuio» MexaHUkH. KIT/I mpocTbix MexaHu3MOB. [IpocTbie MexaHK3MbI B OBITY U TEXHUKeE.

MexaHnnueckasi sHeprus. KuHeTnueckas 1 NoTeHLMabHas sHeprus. [IpeBpalijeHre 0HOTO BU/Jla MeXaHUUeCKOW SHepPryuv B Apyroi. 3aKoH
COXPaHeHHs] SHePruM B MeXaHUKe.

emoncmpayuu.

1.

[IpumepsbI MPOCTHIX MEXaHU3MOB.

JlabopamopHble paGombl U ONbIMBbL.

1. Omnpepenenuie paboThI CUbI TPEHUS TIPY PABHOMEPHOM [JIBM)KEHUH TeJla TI0 TOPU30HTaIbHOW TIOBEPXHOCTH.
2. VccnepoBaHve yC/10BUM paBHOBECHS pbluara.
3. W3mepenue KII/] HaK/IOHHOM MJIOCKOCTH.
4. V3yueHue 3aKOHa COXpaHeHUsl MeXaHUUYECKOU SHepruu.
8 KITIACC

Pa3gen 6. TensioBbie AB/I€HHUA.



OcCHOBHbIE TIOJIOKEHUSI MOJIEKY/ISIPHO--KWHEeTUYEeCKOW TeOpUM CTpOeHUs BelllecTBa. Macca M pa3Mepbl aTOMOB M MouieKy/. OTMbITHI,
MOZATBEP>K/Jarollie OCHOBHBIE MOJI0KEHUs] MOJIEKY/ISIPHO-KUHETUUYECKOM TEeOPUH.

Mogenu TBEPAOTO, XUIKOTO U Ta3000pa3HOT0 cOCTosiHUM BeirlecTBa. Kpucrasummueckue u amopgdHsie Tesna. OObsiCHeHHe CBOWMCTB Ta3os,
JKUJKOCTel Y TBEPJBbIX Tel Ha OCHOBE TMOJIOXKEHUM MOJeKY/sIpPHO--KUHeTHUecKol Teopuu. CMauvBaHWe W KalWISIpHbIE siBieHUs. TeruioBoe
pacllpeHre U CKaTue.

Temreparypa. CBs3b TeMITEPATypPhl CO CKOPOCTBIO TEIJIOBOTO /IBWKeHUs uacTul]. BHyTpeHHsist 3Heprus. CriocoObl U3MeHeHUsI BHYTPeHHeH
SHEPTUU: Terionepeziaua v coBepiieHre paboThl. BUbI Terionepeaun: TeMI0NpOBOJHOCTh, KOHBEKI[HS, U3/TyUeHue.

KomuuecTBo TemsoTel. Y/e/bHasi TEIVIOEMKOCTh BelllecTBa. TerooOMeH W TeryioBOoe paBHOBecHe. YpaBHeHHe TeryIoBoro OasaHca.
[TnaBneHve W OTBepJeBaHWe KPUCTA//TMUECKUX BeIleCTB. YZenbHas TeIyioTa TjiaBjeHUs. IlapooOpa3oBaHue W KOHAeHcauus. VicrapeHwue.
Kurienue. Y genbHasi TerjioTa nmapoobpa3oBaHusi. 3aBUCHMOCTb TEMITEPATyPbl KUTIEHHUSI OT aTMOCGHEPHOTO JaB/I€HUS.

Bnaxnocts Bo3ayxa.

JHeprus TonjmBa. Y ienbHas TersioTa CrOpaHusl.

[TpuHLune! paboTe! TeryioBbix Apuratesneit KI1/I terioBoro apuratesisi. TerioBbie [BUTATeN U 3alllUTa OKPY>KAIOL[el Cpe/bl.

3aKOH COXpaHeHHWs U MpeBpalleHrs SHePTUM B TeIJIOBBIX IpoLieccax.

Hdemoucmpayuu.

HabrozeHre 6pOyHOBCKOTO JBYKEHHUS.
Habmropenue nuddys3um.
HabsrozeHue siB/ieHUIM CMaurBaHUs U KaIlTAJUISIPHBIX SIBJIEHUM.
HabsrozieHre TernioBoro paciuvpeHus Tejl.
V3MeHeHMe iaB/ieHMs Ta3a MPU U3MeHeHUH 00bEMa M HarpeBaHWU WU/ OXJIXKIE€HUH.
[IpaBusa u3mMepeHus TeMreparypsl.
Buzpl Terionepesauu.
Ox/ax/ieHre TIpy COBepIlieHNH paboThl.
HarpeBaHue mipu coBepIiieHUH pab0ThI BHELITHUMU CHUJIaMH.
. CpaBHeHMe TernI0éMKOCTe pa3/InuHbIX BelleCTB.
. HabnroeHre kumneHusl.
. HabmoieHre TIOCTOSTHCTBA TeMITepaTyphbl MPH TI/IaB/IeHUH.
13. Mopenu TeryIOBbIX ABUTaTe/Iei.
JlaGopamopHble pabombl U ONbIMbI.
1. OmbIThl O 0OHAPYKEHUIO JEUCTBUS CUJT MOJIEKY/ISIPHOTO TIPUTSDKEHUS.
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OnbIThI 110 BhIpAIMBaHUIO KPUCTA/JIOB TTOBAPEHHOW COJIM MK caxapa.
OnbIThI IO HAO/TFO/IEHHUIO TETIJIOBOTO PACIIMPEHHMSI Ta30B, XXKUJKOCTEH U TBEP/IBIX TeJl.
OrnpefiesieHre jaBieHNst BO3/lyxa B Oa/IoHe LITIPUILIA.
OnbITHI, IEMOHCTPUPYIOIIIYE 3aBUCUMOCTb JJaB/IeHUs BO3/lyXa OT ero 00béMa 1 HarpeBaHUsI WU OXJIaXKAeHUsI.
ITpoBepKa ruroTe3bl JIMHENHOM 3aBUCUMOCTH JIJTUHBI CTOJIOWKA YKUAKOCTA B TeDMOMETPHUYECKOl TpyOKe OT TeMIiepaTyphl.
HabsrozieHre n3MeHeHUs1 BHYTPEHHeH SHepryy TeJla B pe3y/bTaTe Telyionepesaud U paboThl BHEIITHUX CHJL.
VccnenoBanve siBieHYs TerjiooOMeHa IMPYU CMeIIMBaHUU X0JIOHOM 1 TOpsiueil BOJBI.
OnpezeneHrie KOJIMYeCTBA TETUIOTHI, TTOJIyUeHHOTO BOJOM TP TersiooOMeHe ¢ HarpeThiM MeTaTHYeCKUM LIMTHH/IPOM.
. OnipesiesieHye y/ie/TbHOU TeIJI0OEMKOCTH BellleCTBa.
. MlcciiegoBanue mpoliecca UCIapeHust.
. OnipeziesieHNe OTHOCHTEIBHOM BI&KHOCTH BO3/yXa.
13. Onipefienenue y/ienbHOM TEMJIOTHI T/1aB/I€HUS JIb/a.
Pa3pen 7. DieKTpruyecKue U MarHUTHbIE SIBJICHUS.
OnekTpu3anus Ten. [lBa poja >S/eKTPUUeCKUX 3apsifioB. BsavMopelicTBre 3apspkeHHbIX Tesl. 3akoH KysioHa (3aBUCMMOCTB CHJIBI
B3aMMO/IEMCTBUS 3apsPKEHHBIX TeJl OT BEJIMUMHBI 3apsiZIOB U PaCCTOSTHUSI MeX[y TeJlaMH).
OnekTpuueckoe rosie. HanpsykEHHOCTD 371eKTPUYecKoro 1osist. [IpUHLIUI CyTiepro3uLuU 3/1eKTPUUeCKHX 1osiei (Ha KaueCTBEHHOM YPOBHE).
Hocutenn snektprueckux 3apsijoB. O/eMeHTapHbIM 3j1eKTpuueckui 3apsis. CtpoeHue atoma. [IpOBOJHMKM M US/IEKTPUKHU. 3aKOH
COXpaHeHus 3JIeKTPUYEeCKOro 3apsja.
ONeKTPUUYEeCKUd TOK. Y CJIOBUSI CYLeCTBOBAHHUS 3/€KTPUUYECKOT0 TOKAa. MICTOUHMKM MOCTOSIHHOTO TOKa. JlelCTBUSI 3/1eKTPUUECKOT0 TOKa
(TeruioBOe, XMUUECKOe, MarHUTHOE). DJIEKTPUUECKUM TOK B XKUIKOCTSIX U Ta3ax.
OnekTpuyeckas Lernb. Cuia TOKa. JjeKTpudeckoe HanpspkeHue. COIPOTUB/IEHHWe MPOBOJHUKA. Y[e/IbHOe COINpPOTHBIIEHMEe BelljecTBa.
3akoH Owma z1g yuyacTtka Lenu. [TociegoBaTennbHOe M napasuiesibHOe CoeIJMHeHre IPOBOJHUKOB.
PaboTa 1 MOIL[HOCTh 3/IeKTPUUECKOT0 TOKa. 3aKoH JIkoynsi—/leHLja. DyieKTpruuecKue Liefu U MoTpedbuTeny 31eKTpUuecKoi SHepruu B ObITY.
KopoTtkoe 3ambikaHue.
[TocTossHHBIE MarHUThI. B3aMo/ieiicTBHe TTOCTOSSHHBIX MarHUTOB. MarHuTHoe nojie. MarHuTHoe noJie 3eM/Id U ero 3HaueHue JJIsl )KU3HU
Ha 3emse. OnbIT OpcTesa. MarHUTHOe T0JIe 3/1eKTPUYeCKOro Toka. IIprMeHeHre 3/1eKTpOMarHUTOB B TeXHHUKe. [/leCTBHMe MarHMTHOIO IT0JIST Ha
MPOBO/IHUK C TOKOM. DJIeKTPOJBUTraTe b MOCTOSIHHOTO TOKa. Vcrosib3oBaHue 3/1eKTPOo/IBUraTesiel B TeXHUUeCKUX YCTPOMCTBAaX U Ha TPAHCIIOPTe.
OmnpiTel Dapajies. SIBneHue 371eKTpOMarHUTHOW MHAYKIMH. [IpaBuno JleHia. OnektporeHepaTop. CriocoObl TO/yueHUs 37eKTPUUeCKOM
9HEPryu. DJIEKTPOCTAHI[UM Ha BO30OHOB/ISIEMbIX UICTOUHHUKAX YHEPTUU.
Hdemoucmpayuu.
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DJIeKTpU3aLus TeJl.

[IBa pozia 3nmeKTpUUeCcKrX 3apsi0B U B3aUMO/IeHCTBYE 3apSDKeHHBIX Tel.
YCTpOWCTBO U [ieNCTBHE 3/1eKTPOCKOIIA.

OneKTpocTaThUuecKast UHAYKLIYS.

3aKOH COXpaHeHHUs 37IeKTPUUECKUX 3apsi/0B.

[IpoBOAHMKY U IU3/TEKTPUKH.

MogenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO TOJIS.

M cTOUHMKY MTOCTOSIHHOTO TOKa.

[JeicTBusi 5/1eKTPUUECKOr0 TOKa.

. DJIeKTpUUeCKui TOK B XKUJKOCTH.

. 'a30BbIl pa3psg,.

. I3mepeHue cusibl TOKa aMriepMeTpoM.

. IamepeHue 3/1eKTpUUecKOro HampsKeHusi BOJIbTMETPOM.

. PeocTar 1 MarasuH CONpoTHB/IEHUN.

. B3aumogelicTBMe NOCTOSIHHBIX MarHUTOB.

. MozenupoBaHue HEBO3MOKHOCTH pa3zesieHusi MOH0COB MarHUTa.

. MozenupoBaHue MarHUTHBIX MOJIel OCTOSIHHBIX MarHWTOB.

. OmeIT Opcrea.

. MarHutHoe noJse Toka. J1eKTpOMarHur.

. [leficTBe MarHUTHOTI'O T0JIS1 HA MPOBOJHUK C TOKOM.

. DJIeKTpO/|BUTaTe b TTIOCTOSTHHOT'O TOKa.

. UccnenoBanue siBfieHMst 371eKTPOMarHUTHOW UHAYKLIUU.

. OnbiTe! ®apages.

. 3aBUCMMOCTb HampaB/ieHUs1 MHAYKLMOHHOI'O TOKA OT YC/I0BUW €r0 BOSHUKHOBEHUSI.
25.

OJIeKTporeHepaTop MOCTOSIHHOTO TOKaA.

JlabopamopHbie pabombl u onbiMbl.

1.

2.
3.
4

OTBITHI 110 HAGJIIOJEHIO S7IEKTPU3AL[MH TeJT MHAYKLMel 1 TIPH COTTPUKOCHOBEHHUH.
ViccneoBaHue eHCTBYS 3/IEKTPUUECKOTO T10JIs1 Ha POBOJHUKU U JU3IEKTPUKH.
C6opKa v rTpoBepKa pabOoThI 3IEKTPUUECKOM 1[€TH TTIOCTOSTHHOTO TOKa.

Vi3smepeHue U peryiMpoBaHue CHIIbI TOKA.

10
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8.
9.

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

W3mepenue U perynvpoBaHue HallpsKeHUSI.

NccnepoBanue 3aBUCMMOCTU CUJIBI TOKA, UAYILEr0 Yepe3 pe3ucTop, OT CONPOTUB/IEHUs pe3UCTOpa U HallpsKeHUs Ha pe3ucTope.
OnbIThl, A€MOHCTPUPYIOLIME 3aBUCUMOCThb 3/1€KTPUYECKOTO COIMPOTUB/IEHUS] TMPOBOJHUKA OT €ro JJjWHbI, MUIOLIAAU TOepeyHOro
CeyeHUs U MaTepuala.

[TpoBepka npaBu/a CJI0XKeHUsI HallpsbKeHU TIPU 1oc/ieZloBaTe/IbHOM COeJUHEeHUH /IBYX Pe3HCTOPOB.

[IpoBepka npaBua AJ1s1 CU/IbI TOKA MPU Mapasvle/lbHOM COeJUHEHUU pe3HCTOPOB.

OnpeesieHrie paboThI 3/IEKTPUUECKOTO TOKA, UAYIIEr0 Yepe3 Pe3ncTop.

OrnpeienieHrie MOLLHOCTU 37IeKTPUYECKOTO TOKA, BbIJle/IsieMOl Ha pe3ucTope.

WccnenoBanue 3aBUCMMOCTY CUJTBI TOKA, UAYILErO Uepe3 JIaMIIOUKY, OT HarlpsDKeHUs1 Ha Hel.

Onpepgenenuve KII/] HarpeBares.

WccnepoBanre MarHUTHOTO B3aUMO/[€HCTBUS TIOCTOSTHHBIX MarHUTOB.

V3yueHre MarHUTHOTO TIOJISI TIOCTOSTHHBIX MarHUTOB TIPU UX 00beJMHEHUH U Pa3/ie/leHr .

WccnenoBanue felicTBUS 3/1eKTPUUYECKOT0 TOKA HA MAarHUTHYIO CTPEJIKY.

OnbIThI, @EMOHCTPUPYIOLIME 3aBUCUMOCTh CUJIbI B3aUMO/IeHCTBUS KaTyLIKKM C TOKOM M MarHuTa OT CHJ/Ibl TOKA M HaripaB/eHUsl TOKa B
KaTyllKe.

N3yueHue feiicTBHUS MarHATHOTO TOJIs1 HA MPOBOJHUK C TOKOM.

KoHcTpyrpoBaHue 1 n3yueHre pabOThI 3/1IeEKTPO/IBUTaTeJIsI.

N3mepenue KI1/] snekTpogBUraTeibHOU YCTaHOBKH.

OnbITbl 10 UCC/AEJOBAaHUIO SIBJIEHWS 3/€KTPOMAarHUTHOW WHAYKLWMU: WCCAe0BaHWe W3MeHeHUM 3HaueHusi W HarllpaBjieHusi
WH/TYKLIMOHHOT'O TOKa.

9 KVIACC

Pa3pen 8. Mexannueckue siBjieHMSI.

Mexannueckoe [JBrkeHWe. MartepuanbHas Touka. Cucrema orcyéta. OTHOCHUTENBHOCTH MeXaHMYeCKOro [JBrkeHUWs. PaBHoMepHoe
npsiMOJIMHeHoe JBwkeHWe. HepaBHOMepHOe mnpsiMovHelHOe [BWKeHue. CpesiHAs W MrHOBEHHasi CKOPOCTh Tejia MPU HepaBHOMEPHOM
[ BIDKEHUH.

Yckopenue. PaBHoyckopeHHOe NpsiMoJTHeliHOe fBrkeHre. CBobosHoe nagenue. OnbiTel "anmmest.

PaBHOMepHOe /BIWKeHHe IO OKpY)KHOCTH. Ilepuoj u uyactota oOpaireHus. JIuHeiiHass W yrjoBas CKOpOCTU. LleHTpocTpemuTesbHOe
yCKOpeHuUe.

[Tepseiii 3akoH HeroToHa. Bropoy 3akoH HeroToHa. Tpetnii 3akoH HeroToHa. [IpuHIMN Cyneprnosuiyy cuil.

Cuna yripyroctu. 3akoH I'yka. Cusia TpeHUsI: CUJia TPeHUS CKOJIb)KeHUs], C1jla TPeHUs TOKOs, APyTrye BUbl TPEHHS.

11



Cuna TsKeCcTd M 3aKOH BCEMHUDHOTO TSATOTeHHUsl. YcCKopeHue cBoOogHOro majeHus. [IBwkeHue TuiaHeT BoOKpyr CosHija. IlepBas
KOCMUUecKasi CKopocTb. HeBecOMOCTb U Iieperpysku.

PaBHOBecre MaTepHajbHOW TOUKH. AOCOMIOTHO TBEpAOe Teyno. PaBHOBecue TBEPAOro Tea C 3aKperyIEHHOW OChIO BpaljeHHs. MoMeHT
cuibl. LIeHTp TsKecTu.

Nmnynbc Tena. I3aMeHeHre umrysibca. IMIy/ibC CWiibl. 3aKOH COXPaHeHHs UMITy/ibca. PeakTHUBHOE [ABUKEHUE.

MexaHnnyeckasi paboTa ¥ MOIIHOCTb. PaboTa cun TsokeCcTH, ynpyrocTtu, TpeHusi. CBsi3b sHepruv u pabotsl. [loTeHIManbHas Heprus Tesa,
MOZIHATOTO HaJl TOBEPXHOCTHIO 3eM/U. [loTeHIManbHas sHeprus Cxatou npyxuHbl. KnHetnueckas sHeprusi. Teopema 0 KMHETUYECKOW SHEPTUU.
3aKoH coXpaHeHHsI MeXaHUUeCKOM SHepruu.

Jemoncmpayuu.

HabmtojeHre MeXaHUUeCKOT0 IBI)KEHHSI Tejla OTHOCUTETbHO Pa3HbIX Tesl OTCUETa.

CpaBHeHMe MyTel U TPaeKTOPUM JBU)KEHUSI OJHOTO U TOTO Ke Tejla OTHOCUTE/IbHO PasHbIX Tesl OTCUéTa.
N3mepeHune CKOPOCTU M YCKOPEHUS MPSIMOJIMHENHOTO [IBHKEHUSI.

WccnepoBanue npu3HakoB paBHOYCKOPEHHOTO IBUYKEHUSI.

HabmtoieHre [BV>KeHUS Tesia TI0 OKPY)KHOCTH.

HabsrozeHre MexaHUUeCKUX SIBIEHUM, TPOMCXO/AIINX B cCUCTeMe O0TCUéTa «Tesexka» rpu eé paBHOMEPHOM U YCKOPEHHOM [IBM>KeHUU
OTHOCHTE/IbHO KaOrHeTa (PU3UKH.

7. 3aBUCUMOCTb YCKOpEeHHs Tejla OT MacCChl TeJjla U JeMCTBYIOLLel Ha Hero CUJIbI.

8. HabsrozeHre paBeHCTBA CHJI TIPY B3aUMO/IEMCTBUU TeJl.

9. H3meHeHue Beca Tesia IIPA YCKOPEHHOM [ BUYKEHUH.

10. [Tepesaua uMItysibCca NpU B3auMO/IeHCTBUY TeJl.

11. TIpeobpa3zoBaHUst SHEPTUM TIPY B3aUMO/IEMCTBUU TeJL.

12. CoxpaHeHHe UMITyJ/IbCa IIPU HEYTIPYTOM B3aUMO/IeCTBUU.

13. CoxpaHeHHe UMITyJ/IbCa TIPU a0COJTIOTHO YIIPYTOM B3aUMOZEMCTBUM.

14. Habstto/jeHre peaKTUBHOTO JIBVKEHUSI.

S e o

15. CoxpaHeHHe MeXaHUUeCKOW Hepryuy Mpyu CBOOOZHOM Ta/|eHHH.

16. CoxpaHeHre MexaHN4eCKOY SHepruM IpH JBUKEHUH TeJla M0/, JeMCTBUEM NP Y>KUHBI.

JlabopamopHble paGombl U ONbIMbI.

1. KoHcTpyHrpoBaHMe TpakTa /i/Isl pa3roHa U JajbHeNIlIero paBHOMEPHOTO IBUKEHUS 11apUKa U TeeKKHU.
2. OmpegeneHue cpejHeH CKOPOCTH CKOJTLXeHUsST OpyCKa WU IBM)KEHHS IIapUKa 10 HaK/IOHHOW TUVIOCKOCTH.
3. OrnpepeneHre yCKOpPeHUs Tesa MPYU PaBHOYCKOPEHHOM JBM)KEHUH 10 HAK/IOHHOM TIJIOCKOCTH.

12
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VccnenoBaHue 3aBUCHMOCTH ITYyTH OT BpeMeHH TPH PaBHOYCKOPEHHOM /IB)KeHUU 0e3 Haua/lbHOM CKOPOCTH.
[TpoBepKa TUIoTe3bl: e/ MPU PaBHOYCKOPEHHOM /IBW)KeHUH 0e3 HauaJbHOW CKOPOCTH IYTH OTHOCSTCS Kak psifi HEUETHBIX UHCesI, TO
COOTBETCTBYOL[Me IPOMEXXYTKH BpeMeHU OZJMHAKOBBI.
WccenenoBanye 3aBUCMMOCTY CUIIBI TPEHUS CKOJIBKEHUsI OT CUJIbI HOPMa/IbHOTO [aB/IeHMUs.
OrnipesiesieHre Ko3(pduiieHTa TPeHUsT CKOTbXeHUS.
OrnpepiesieHre KECTKOCTH NIPY>KUHBI.
OmnpeneneHrie paboThI CHJTBI TPEHHS TIPM PABHOMEPHOM JIBWDKEHUH TeJla 110 TOPHU30HTa/IbHOM TOBEPXHOCTH.
10 OmnpepenieHrie paboThI CHJIBI YIIPYTOCTH NP MO/BEME I'Py3a C UCIOIb30BaHUEM HeIOJBIKHOTO 1 TIO/IBH)KHOTO OJIOKOB.
11. M3yuyeHue 3aKOHa COXpaHeHUs SHEPIUMn.
Pazjen 9. MexaHu4decKHe Ko/ie0aHusa U BOIHBI.
KonebaTenbHoe apwkeHre. OCHOBHbIE XapaKTePUCTHKKU KoyieOaHWiA: TIepHOJl, YacTOTa, aMIUIUTyza. MareMaTWyeCKUd U TIPYKMHHBINA
MasTHUKY. [IpeBpaltieHre SHepruy Npu KonebaTelbHOM [IBH)KEHUH.
3aryxaromye KosebaHus. BeiHy>kaeHHble KosiebaHusi. Pe3oHaHc. MexaHndeckue BoHbI. CBOMCTBa MeXaHMUeCKUX BOJH. [IpoziosibHbIe U
roriepeyHble BOJIHEBL. [l/IMHA BOJIHBI ¥ CKOPOCTH €€ pacrpocTpaHeHus. MexaHWuecKre BOJIHbI B TBEDZIOM TeJle, CelICMUUeCKHe BOJIHBI.
3ByK. ['poMKOCTS 3ByKa U BbicOTa TOHa. OTpakeHue 3ByKa. VIH(pa3ByK U y/ibTpa3ByK.
Hdemoucmpayuu.
Habmtofenvie konebaHuii Tes Mo/ AeHCTBUEM CHIIBI TSDKECTH U CHJTbI YIIPYTOCTH.
Habsrozenuve kKosiebaHuii rpy3a Ha HUTU U Ha TIPY>KUHeE.
HabsroieHre BBIHYX/IeHHBIX KOie0aHUi U pe30HaHca.
PacnipocTpaHeHyve Npo/i0bHBIX U NTOTNIEPeYHbIX BOIH (Ha MOZENH).
HabmroieHre 3aBUCMMOCTY BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTHUeCKUM pe30HaHC.
JIa60pamopr1e pabombt u onbiMbl.
OnpepeneHre 4aCcTOThI U Mepuoza KosebaHWi MaTeMaTUUeCcKoro MasiTHUKa.
OrmpeiesieHrie YaCTOTHI U TT€PH0/ja KOlebaHM TIPYKMHHOTO MasiTHHKA.
VccnenoBaHue 3aBUCHMOCTH TIepHOZa KosiebaHUi 1O/IBeIIeHHOTO K HUTH I'Py3a OT AJIMHbI HUTH.
HWccnenoBanue 3aBUCUMOCTH Tepyoia KosiebaHu MPY)KUHHOTO MasiTHUKA OT MacChl Tpy3a.
ITpoBepka He3aBUCUMOCTH Tepuo/ia KosiebaHuii rpy3a, Mo/IBelIeHHOro K HUTH, OT MacChl rpy3a.
OTbITHI, IEMOHCTPUPYIOIIYE 3aBUCUMOCTD TIepro/ia KojiebaHu MPY>KUHHOTO MasiTHUKA OT MacChl TPy3a M KECTKOCTH TTPY>KUHBI.
Vi3mepeHuie yckopeHUsi CBOOOJHOTO T1a/IeHHUS.
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Pa3pgen 10. DneKTpoMarHuTHOE 1MoJie ¥ 3/IeKTPOMarHUTHbIE BOJ/IHBI.
ONeKTpOMarHuTHOe TII0jie. JJIeKTPOMarHuTHble BO/HBL. (CBOWCTBAa 3/1€KTPOMarHUTHbIX BOJH. [llKana 3/1eKTPOMarHUTHBIX BOJIH.
Vcnonib30BaHye 371eKTPOMarHUTHBIX BOJIH /IJI1 COTOBOW CBS3M.
OnekTpomMarHuTtHasi npupo/ia ceeta. CKopocTh cBeTa. Bo/IHOBBIe CBOMCTBA CBeTa.
Jdemoncmpayuu.
1. CBoliCTBa 3/1eKTPOMarHUTHBIX BOJIH.
2. BoJsHOBBIE CBOUCTBA CBeTa.
JlabopamopHble paGombl U ONbIMbL.
1. V3yueHue CBOWCTB 3/IeKTPOMarHUTHBIX BOJTH C TIOMOIIbI0 MOOUIBHOTO TenedoHa.
Pazgen 11. CBeToBbIe sIB/ICHUSI.
JlyueBasi Mozenb cBeta. Victounuku cBeta. IIpsmonuHeliHOe pacripocTpaHeHue cBeta. 3atMeHus CosHua u JIyHel. OTpakeHue cBeTa.
ITnockoe 3epkano. 3aKOH OTPaKeHUs CBETA.
[Ipenomnenve cBeta. 3akoH IpesioM/ieHHs cBeTa. [losiHOe BHyTpeHHee oTpa)eHue cBeTa. VIcrosb30BaHVe IIOJIHOTO BHYTPeHHero
OTpa)keHHsI B ONTUUECKHUX CBETOBOZAX.
JInnza. Xog nyuel B mmH3e. OnTUUeckas cucreMa ¢oToanmnapara, MUKPOCKOIa M Tejleckona. ['71a3 kak onTuueckas crvcrema. bansopykoctsb
Y [JaIbHO30PKOCTb.
Pa3znoxxeHue 6enoro ceera B criekTp. OmnbiThl HetoToHa. Crio)keHue CrieKTpasbHbIX 1[BETOB. [Jucmnepcus cBeTa.
Hdemoucmpayuu.
[IpsimosIMHeHOe pacripocTpaHeHNe CBeTa.
OTtpaxxeHue cBeta.
[MTosmyueHne n300paykeHN B TVIOCKOM, BOTHYTOM M BBIMTYK/IOM 3€pKasiax.
IIpenomnenue csera.
OnTuyecKuii CBeTOBO/I.
Xop nyueit B cobuparoliie JmH3e.
Xop nyuyeu B paccemBaroliey JIMH3e.
[MTonyyeHre n300paXkeHHH C TIOMOIIIBIO JIMH3.
. IlpuHuun peiictBud (poToarnmapaTa, MUKPOCKOIIA U TeJleCcKora.
10. Mogesnb rna3sa.
11. Pa3noxxeHue Oesoro cBeTa B CIIEKTP.
12. TlonyueHue Gesoro cBeTa MpH CJI0XKEHUU CBETA Pa3HBIX I[BETOB.

LCOEON kW=
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JlabopamopHble paGombl U ONbIMbL.
NccnenoBanyve 3aBUCUMOCTH yTJla OTPaXKeHKsI CBETOBOIO Jyya OT yrJia IaJeHUsl.
V3yueHune xapaKTepUCTHK M300paXkeHHs TIpeZiMeTa B IJIOCKOM 3epKaJie.
WccnenoBanue 3aBUCMMOCTH yIJ1a TIpeJIOMJIeHsI CBETOBOIO Jiyya OT yIJia [aJleHHs Ha FPaHuLie «BO34YX—CTEeK/I0».
[TonyueHrie n3006pa>keHU C TIOMOIIbIO COOMPAFOIT[eH JIUH3HI.
Onpepenenre GOKYCHOTO PaCCTOSTHUS U ONITUYECKOM CH/TbI COOMpArOIIeid JIMH3bI.
OmnBITHI TIO Pa3/I0KeHHI0 Oe/1oro CBeTa B CIEKTP.
OmnbITHI TIO BOCIIPUSATHIO IBETA TIPeAMETOB P UX HaOJTI0ZIeHnH uepe3 LIBeTOBbIe (PUTBTPHI.
Pa:men 12. KBaHTOBBIE ABJICHHA.
OmnbiTel Pesepdopza u miaHeTapHasi Mofieb aToMa. Mojenb aroma bopa. VcmyckaHwe U MOrJiollleHHWe cBeTa aTOMOM. KBaHTHI.
JIvHeluaTble CIIeKTPBbI.
PagroakTuBHOCTh. Asibta-, Geta- u ramma-usnydeHusi. CTpoeHHe aTOMHOTrO siipa. HyKIOHHasi Mojiellb aTOMHOTO sifipa. VI30TOrbI.
PaproaktrBHbBIe npeBpaienus. [leproy nosypacnazsa aTOMHBIX si7iep.
ApnepHble peakiu. 3aKOHbI COXPaHEeHUS 3apsJ0BOr0 U MaCCOBOT'0 UMCesl. DHePrusi CBI3U aTOMHBIX sifiep. CBsI3b MacChl U SHepryuu. Peakuuu
cuHTe3a U fenenus szaep. Microunuku sHepryuu CostHLa v 3BE31.
ApnepHas sHepreTuka. [lecTBUS paiJMOAKTUBHBIX U3/TyYeHUM Ha )KUBbIe OPraHU3MBbl.
Hdemoucmpayuu.
CHeKTpsl U3/1y4eHUs U MOTJIOLeHHS.
CnekTpbl pa3/IMuHbIX Ta30B.
CnekTp Bogopoza.
HabrozeHre TpekoB B Kamepe BunbcoHa.
PaboTa c4éTurKa MOHU3UPYIOIINX U3TyUeHHH.
Perucrpaijus u3iyueHusi IpUPOAHBIX MUHEPAJ/IOB U TIPO/IYKTOB.
JIa60pamopr1e pabombt u onbiMbl.
1. HabmofeHne CTUIOIIHBIX U JITMHEHYATHIX CIIEKTPOB U3TyUYeHUS.
2. WccnenoBaHve TPEKOB: U3MepeHre SHeprvy YaCTULIbI I0 TOPMO3HOMY MyTH (110 ¢oTorpadusm).
3. W3mepeHue paZiuoakTUBHOTO (hOHa.
IToBTOPHTE/TEHO-0000 1AM MOY/Ib.

No ok wh =
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[ToBTOpPHUTENEHO--0000IIArOIMI MOAY/Ib TpeJHa3sHaueH [yis CHCTeMaTh3alud U 0000IIeHHsl TpeAMEeTHOro COZep)KaHUs U OIbITa
JiesITeIbHOCTH, TIPUOOPETEHHOTO TIPU M3y4YeHUH BCero Kypca (pU3MKH, a TakKe [ TIOATOTOBKM K OCHOBHOMY T'OCYZAPCTBEHHOMY 3K3aMeHY 110
¢dusmKe A5 00yUaroIUXCsi, BEIOPABIIMX 3TOT yueOHBIN MpegMerT.

[Ipy W3ydyeHWH [AaHHOTO MOJYJSl peany3yloTCS W CHUCTeMaTHU3UPYIOTCS BH/bI JIeSTebHOCTH, Ha OCHOBe KOTODBIX obecrieurBaeTcs
JOCTIDKEHVe TIPDeJJMETHBIX W MeTarpeJMeTHBIX IIaHUPYeMBbIX pe3y/bTaToB 0OyueHHsi, (OPMUDYeTCs eCTeCTBeHHOHAyYHas T'DaMOTHOCTB:
OCBOEHHe HayYHBIX MeTO/IOB MCC/Ie[OBaHUs SIBJIEHUI MPUPOALI U TEXHUKU, OBJIaJileHHe YMEeHUSIMU OOBSICHATh (U3NUecKue siBIeHUs], TIPUMEeHSIs
TI0/TyUeHHbIe 3HaHWsI, pelliaTh 3alaui, B TOM UKC/ie KaueCTBEeHHbIEe U IKCTIepUMeHTa IbHBIE.

[TpUHLMITUANIBEHO JeATe/IbHOCTHBIA XapakTep [JaHHOTO pa3fesa peasu3yeTcsl 3a CUET TOro, uTo OOydaroliyecs BBITIOJHSIOT 3a/laHusi, B
KOTOPBIX UM Ipe/IIaraeTcs:

Ha OCHOBe TIOJTyYeHHBIX 3HAaHWUM pacrio3HaBaTh U HAYUYHO OOBSCHATH (DPU3WUECKHe sIBJIEHUS B OKDY’Karollel MpUpo/ie W TOBCeAHEBHOMN
YKW3HY;

WCII0/Ib30BaTh HayuHble METO/bI MCC/IeZ0BaHUsS (HU3MUECKUX SIBJIEHUH, B TOM 4WCJie [Jisi TPOBEPKU TUTIOTe3 U TIOTyYeHHs TeOPeTHUeCKHX
BBIBO/IOB;

OOBSCHATL HayuHble OCHOBBI Hanbojiee Ba)KHBIX JOCTI)KEHW COBDPEMEHHBIX TEeXHOJIOTHH, HarpyMep, MPAKTUYeCKOro WCIO/Ib30BaHHUS
Pa3/IMUHBIX UICTOYHUKOB SHEPTUY Ha OCHOBE 3aKOHA TIPeBpallleHHs U COXPaHeHHs BCeX M3BEeCTHBIX BU/JIOB SHEPTHU.

IVNIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O
OBPA30OBAHUA

W3yueHue ¢U3MKM Ha YpPOBHe OCHOBHOTO 00Iero o0Opa3oBaHMsi HampaB/ieHO Ha [JOCTWKEHHEe JIMYHOCTHBIX, MeTarpeAMeTHbIX U
TIpeIMeTHBIX 00pa30BaTebHBIX Pe3y/IbTaToB.

B pe3ynbraTe u3ydeHUsi (M3MKKM Ha yYPOBHE OCHOBHOTO 00I1ero obpa3oBaHust y obyuarorierocs OyayT chOpMHPOBaHbBI CeAyIOIIVEe
JIMYHOCTHBIE Pe3y/IbTaThl B YaCTH:
e 1) NaTPHOTHYECKOTO BOCIIUTAHUSA:
o TIpOsIB/IEHNE UHTepeca K UICTOPUM ¥ COBDEMEHHOMY COCTOSTHUIO POCCUHCKOW (pM3MUEeCKOU HayKy;
. 1L[eHHOCTHOE OTHOIIIEHHE K JOCTHKEHHUSIM POCCUHACKUX YUEHBIX--(U3UKOB;

2) rpaXkaHCKOr'0 ¥ YXOBHO-HPABCTBEeHHOI'0 BOCTIUTAHUSA:

o TOTOBHOCTb K AKTHBHOMY Y4YacCTHIO B 0OCyX/JeHWH OOIIeCTBeHHO 3HAUMMBIX M STHUECKUX TMpo0sieM, CBSI3aHHBIX C TIPAKTHUUECKUM
NpUMeHeHUeM JOCTKeHUN (pU3NKY;

o 0CO3HaHVe Ba)KHOCTH MOPa/IbHO--3TUYeCKUX NIPUHLIUIIOB B e TeJIbBHOCTH YUEHOT0;
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3) 3cTeTUeCKOro BOCIIUTAHUA:

BOCTIpPUATHE 3CTETUYECKUX KauecTB (M3UUeCKON HayKu: e€ rapMOHUYHOI0 ITOCTPOEHHs], CTPOrOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) eHHOCTH HayYHOr0 MO3HAHMSA:

0CO3HaHHe 1IeHHOCTH (U3MuecKol HayKd KaK MOIIHOTO WHCTPYMeHTa T03HaHWSI MHUPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHH, BakKHeMIIen
COCTaBJISIIOLLEeMN KYJ/IbTYpPBI;

pa3BUTHe Hay4HOU JIF0003HATeTbHOCTH, MHTepeca K UCC/e[0BaTe/IbCKOM eI TeTbHOCTH;
5) ¢hopMUpOBaHKSA KY/IbTYPHI 3[0POBbS M YMOIHOHA/TBHOTO 0/1arono/Tyuusi:

0CO3HaHHe LeHHOCTH 6e30rmacHOro obpasa KU3HU B COBPEMEHHOM TeXHOJIOTMYeCKOM MHUDe, BaKHOCTHU TIpaBU/I Oe30MacHOTo ToBe/IeHHsT Ha
TPAHCIIOPTe, Ha JJ0POrax, C 3JIeKTPUYeCKUM U TeTJIOBbIM 000py/J0OBaHHEM B [JOMAIIIHUX YC/IOBUSX;

copMUPOBaHHOCTH HaBbIKa pedyieKcuu, MpU3HaHUe CBOETO MpaBa Ha OIIMOKY M TaKOTo >Ke MpaBa y APYTroro ueyioBeKa;
6) TPy0BOro BOCIIMTAHUSA:

aKTHUBHOE yuyacTHe B pellleHUH MpaKTHUeCKHX 3a/au (B paMKaxX ceMbH, 00pa30oBaTe/bHOM OpraHW3al[iH, ropo/ia, Kpast) TeXHOJIOTHUeCKOU U
COLMa/IbHOM HaTpaB/IeHHOCTH, TPeOYIOIUX B TOM UKc/ie U pU3nuecKuX 3HaHU;

VHTepeC K MPakKTU4eCKOMY U3yueHUI0 TIpodeccuii, CBSI3aHHBIX C (PU3UKOIA;
7) 3K0/10TUYeCKOr0 BOCIIUTAHHUSA:

OpHeHTal[usl Ha TIpuMeHeHWe (U3WUYeCKUX 3HAHWM [JIs1 pelleHusi 3a7iay B 00/1acTH OKpYy’Karolleld Cpefibl, MJIAHUPOBAHUSI TIOCTYITKOB U
OLIeHKHM UX BO3MO>KHBIX TIOC/IeICTBUM J/Is1 OKPY Karollei cpeibl;

0CO3HaHMe TJI00a/IbHOTO XapaKTepa SKOJI0TnYecKuX mpo0ieM U MyTeld UX pelleHus;
8) ajlanTanyu K M3MeHSIIIUMCA YC/IOBUSIM COLMA/TBHOM M IPUPO/JHOM Cpe/bI:

NMoTpeOHOCTh BO B3aUMOZEMCTBUU TPH BBIMOTHEHUU UCCAeIOBaHUN U TPOEKTOB (H3UUECKOM HarpaBIeHHOCTH, OTKPBITOCTb OTMBITY U
3HaHUSM JPYTHUX;

TIOBBIIIIEHNE YPOBHS CBOEM KOMITETEHTHOCTH Yepe3 ITPAKTUUeCKYIO AesTe/IbHOCTD;

NMoTpeOHOCTh B (JOPMHUPOBAHWN HOBBIX 3HAaHHN, B TOM uuc/ie (OPMYIUPOBaTh HAEU, TIOHSATHS, THUTOTe3bl 0 (U3NUeCKUX O0OBeKTax U
SIBJIEHUSIX;

0co3HaHHe Ae(PULIUTOB COOCTBEHHBIX 3HAHWM U KOMITeTEHTHOCTEeH B 00/1aCTH (DH3UKH;

TJITAHUPOBaHWE CBOETO Pa3BUTHS B MPpHOOpeTeHNH HOBBIX (DM3MUECKUX 3HAHUI;

CTpeMJIeHWe aHa/IM3UPOBaTh U BBISB/IATH B3aUMOCBSI3U TIPUPO/IbI, 00I[eCTBa U SKOHOMUKU, B TOM UHCJIE C UCTIO/h30BaHUEM (PU3UUECKUX
3HAHWM;

OLleHKa CBOWX JIeMCTBUI C yUETOM BJIMSHUSI HA OKPY’KalOIIYIO CPe/ly, BO3MOXKHBIX T7I00a/TbHBIX TTOC/Ie/[CTBUM.
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METAIIPEJMETHBIE PE3YJ/IbTATDI

B pe3sysibraTe 0CBOEHHMS MpPOrpamMMbl 10 (DU3MKe Ha YpOBHE OCHOBHOTrO 00Iero obpa3oBaHHs y oOyuaroierocsi 6yayr copMHUpOBaHBI
MeTarnpeMeTHbIe pe3y/abTaThl, BK/IIOUAIOIIME I103HaBaTe/bHble YHUBepCalbHbie yueOHbIe AEWCTBHs, KOMMYHUKAaTHBHblE YHUBEPCA/TbHbIE
yueOHbIe ZIeHCTBUS, pEryJIATUBHbIE YHUBEpPCa/IbHbIe yueOHbIe IelCTBUSI.

ITo3HaBaTe/IbHBIE YHHBEPCA/IbHbIE yUeOHbIe JeiiCTBUSA

Ba3oBble lornyeckue JeMCTBUA:

BBISIB/IAATh M XapaKTepPHU30BaTh CyI[eCTBEHHbIE TIPHU3HAKU 00BHEKTOB (SIB/IEHUH );

yCTaHaB/IMBaTh CYIL[eCTBEHHBIHM MPU3HAK K/IaCcCU(UKALIMK, OCHOBAaHUS 71t 0000IIIeHHsI U CPAaBHEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH W TIPOTUBODEUMsI B pacCMaTpUBaeMbIX (hakTaX, AAHHBIX U HAOMIO[EeHUSIX, OTHOCSIIMXCS K (hHU3UYeCKUM
SIBJIEHUSIM;

BBISIBJIATb NIPUUMHHO--CJ/Ie[JICTBEHHbIE CBSI3W TPU M3yyeHUM (U3MUYEeCKUX SIBJIEHWW W TIPOLIeCCOB, Jie/laTh BBIBOJbI C UCMO/b30BaHUEM
JleAYKTUBHBIX U UHAYKTUBHBIX YMO3aK/IHOUeHUM, BbIIBUTaTh TUIIOTe3bl O B3aUMOCBSI351X (PU3NUYECKUX BeJTMUNH;

CaMOCTOSITEJIbHO BbIOMpATh CIIOCOO pellieHUWst yueOHOUM (u3nueckol 3a7au (CpaBHEHME HECKOJbKHUX BapHUaHTOB peIeHHs, BBIOOD
HauboJiee MOAXOSIIET0 C YUETOM CAMOCTOSITE/ILHO BbI/Ie/IEHHBIX KDUTEPHER).

Ba3oBbIe Hcc/1e0BaTe/IbCKHE AeHCTBHA:

WCII0/Tb30BaTh BOIMPOCHI KaK UCC/Ie/10BaTe/IbCKUM UHCTPYMEHT TT03HaHUS;

MIPOBO/IUTh 0 CAMOCTOSITEJIbHO COCTaBJI€HHOMY IIJIaHY OIIBIT, HEC/OXKHBIH (DU3UUeCKUH SKCIIEPUMEHT, HeDOJbIloe HCC/ieloBaHHe
(hr3MUecKoro siBjieHus;

OLIeHMBAaTh Ha TIPUMEHUMOCTh U JOCTOBEPHOCTh UH(OPMALIUIO, TIOJIyUeHHYIO B X0/l UCC/Ie[JOBaHHUsI U/ IKCIIePUMEHTa;
CaMOoCTOSITe/TbHO (hOopPMY/TUPOBaTh 0000I[eHNsS ¥ BBIBO/IBI 110 Pe3y/ibTaTaM MPOBeIEHHOTO HAOMIOeHus], OTIbITa, NCC/Ie/JOBaHUS;
MPOrHO3UPOBaTh BO3MOXKHOE Jla/bHeMIlee pa3BruTHe (GHU3UUECKUX MPOLIECCOB, a TAKXKe BBIJBUTATh MPEATIOI0KeHUsT 00 UX pa3BUTHUU B
HOBBIX YC/IOBUSIX U KOHTEKCTaXx.

Pab6ora c uadopmanmeii:

TIPUMEHSITh pa3/IMUHbIe METO/[bI, UHCTPYMEHTBI W 3amnpOChl TIPU TIOUCKe U 0TOOpe MH(OPMAIUK WK [JaHHBIX C YUETOM Tpe/II0yKeHHOM
yueOHOM (hr3MUeCKol 3aaui;
aHaJIM3UPOBaTh, CUCTEMaTU3UPOBATh M UHTEPITPeTUPOBaTh WHGOPMALIMIO Pa3/IMUYHbIX BHOB U (hOpM Tpe/icTaBIeHus;
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CaMOCTOSITe/IbHO BhIOMpPATh OMTUMAabHYIO (OpMYy Tpe[cTaB/ieHUss UH(OPMaIMM U WUTFOCTPUPOBATh pelllaeMble 3a/jaud HeC/I0KHBIMU
CcXeMaMH, iMarpaMMaMi, WHOU rpadyKoii U X KOMOUHAL[HASMHU.

KoMMyHHUKaTHBHbIe yHHBepCa/ibHbIe yueOHbIe /|efiCTBUA:

B Xxofle 00OCyXK/leHUs1 yueOHOTO MaTepHasa, pe3y/lbTaToB JlabOpaTOPHBIX pabOT W TIPOEKTOB 3ajlaBaTh BOIPOCHI IO CYIIECTBY
o0cy>x/1aemMol TeMbl U BbICKa3bIBaTh U/IeM, HalleJieHHbIe Ha pellieHue 3a/jau U MoA/ep)KaHue 0J1arokenate/ibHOCTH 00ILeH s
COTIOCTABJISATh CBOU CY)K/I€HUS C CY)KIEHUSIMH [IPYTUX YUaCTHUKOB Ziajiora, 00Hapy)KUBaTh Pa3/IMuKe U CXO/ICTBO TIO3ULUH;

BBbIPA)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCHhbMEHHBIX TEKCTaX;

MyO/IMYHO TPe/ICTaB/IATh Pe3y/IbTaThl BBITOJTHEHHOTO (PU3MUeCcKoro orbITa (3KCIiepuMeHTa, UCC/Ie/IoBaHus], TIPOeKTa);

TTOHMMaTh Y UCII0/Ib30BaTh NMPeNMYI[eCTBa KOMaH/IHOW U UHJWBHU/IYaIbHON pabOThI MPH pellieHuH KOHKPeTHOU (hr3uuecKoi Ipob/ieMsl;
MIPUHUMATh 1[I COBMECTHOM [1esiTe/IbHOCTH, OpPraHW30BbIBAaTh [EUCTBUS 10 €& [IOCT)KeHUIO: DPacIipelesisiTh pOJid, 00CYXAaTb
TIPOIIECCHI 1 Pe3y/IbTaThl COBMECTHOM paboThl, 0600111aTh MHEHUST HECKOIbKUX JTHO/IeH;

BBIMO/THATL CBOIO YacTh pabOThI, JOCTHTAsi KAUeCTBEHHOTO pe3y/bTaTa 10 CBOEMY HarpaB/IeHHI0 UM KOODJAWUHUPYS CBOW AEWUCTBUS C
JPYTUMH UjieHaMH KOMaH/Ibl;

OlLIeHMBaTh KAauecTBO CBOETr0 BK/IaJa B OOIWM TPOAYKT TO KPUTEPUsSM, CAMOCTOSITeJIbHO C(OPMYIUPOBAHHBIM YyYaCTHUKaMHU
B3aUMO/IEUCTBUSI.

PEI‘yJIHTl/IBHbIe YHUB€pPCA/IbHbIE y‘—IEGHbIe AEﬁCTBHﬂ

Camoopranusanus:

BBISIB/ISITH TIPO0JIEMBI B )KM3HEHHBIX U YUeOHBIX CUTYaLWSIX, TPeOYIOLUX [is pelleHust Gr3nYeCKUX 3HaHWH;

OPHEHTHPOBATbCS B PA3/IMYHBIX TOAXO/AaX TPUHATHS pellieHuid (MHAUBUIYaIbHOe, TIPUHSITHE PEeIIeHUsl B IPYIe, PUHITHE pelleHui
TPYIIIIOi);

CaMOCTOSITE/TEHO COCTaBJISATh A/ITOPUTM pellieHus] GU3MUYeCKOr 3alaud WM TUIaHa UCC/Ie[OBaHUS C YYETOM UMEIOIUXCS PeCYpCoB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTUPOBATh MpeJjiaraeMble BapHaHThI PelleHnH;

JiesiaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a pelleHue.

C dMOKOHTPO/JIb, 3MOHHOHaﬂbeIﬁ HHTE/1/IeKT:

[laBaThb aZleKBaTHYIO OL|eHKY CUTYaL|U{ U Mpe/iaraThb I/1aH eé U3MeHeHUs;
0OBSICHATH TIPUUMHBI JOCTKEHHS (HeIOCTHKEHHUsT) Pe3y/IbTaToB [IesITeIbHOCTH, /1aBaTh OLIEHKY IIPHOOPETEHHOMY OTIBITY;
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BHOCUTb KOPPEKTUBBI B [IeSITE/IbHOCTh (B TOM UMCJIe B XOJ, BbIOJIHEeHHUsI (PM3UUeCKOr0 UCCIe0BaHUs UM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITe/TLCTB, U3MEHUBIINXCS CUTYalWi, yCTaHOB/IEHHBIX OIIMOO0K, BO3HUKIIIUX TPYAHOCTEH;

OLIeHHMBATb COOTBETCTBHE pe3y/bTaTa Lie/iv U yCJIOBUSIM;

CTaBUTH Ce0si Ha MeCTO APYroro 4yejoBeKa B X0Je Criopa WM AUCKYCCUU Ha Hay4yHYIO TeMy, TTIOHUMaTh MOTUBbI, HaMepeHUsl U JIOTHKY
APYIoro,

NpU3HaBaTh CBOE IMpABO Ha OMIMOKY TpHU pelleHuH (pU3Mueckux 3aZiau WM B yTBEP)KAEHHUSX Ha HayuHble TeMbl U TaKOe ke MpaBo
Jpyroro.

INPEAMETHBIE PE3YJ/IbTATDI

K koHI1ly 00yueHuss B 7 KJacce mpeiiMeTHbIe pe3y/bTaThl HA 0a30BOM YpOBHE AOJDKHBI OTpaXkaTb CHOPMUPOBAHHOCTh Y OOYYaroLUXCs

yMeHUM:

WCII0/Ib30BaTh TIOHATHS: (U3UUECKre U XUMHUUeCKHe sIBJieHus], Hab/roieHne, SKCIIepUMEeHT, MO/ieNlb, TUTIOTe3a, eAWHULIbI (PU3nYecKrx
BeJIMUMH, aTOM, MOJeKy/a, arperaTHble COCTOSIHMSI BelllecTBa (TBEpZoe, »XMAKOe, ra3o00pa3HOe), MeXaHUYeCKOe [BIKeHHe
(paBHOMEpHOE, HepaBHOMEpHOe, MPSIMOJIMHENMHOe), TPaeKTOpHUs, PaBHOZEUCTBYMOLasi cuia, Jedopmauus (yrpyras, IJlacTUUecKas),
HEBeCOMOCTh, COOOI[AOIIeCs: COCY/BI;

pasznuyarts siBneHus (guddysus, TerIoBoe JBWKeHUe YacTHUL] Bell|eCTBa, paBHOMepHOe /IBI)KeHNe, HepaBHOMEPHOe JIBI)KeHUe, NHepLus,
B3aMMO/IeHCTBYe TeJl, paBHOBeCHe TBEP/bIX Tesl C 3aKPeIJIEHHOW OChbIO BpallleHus, repejiaya JaBieHusl TBEPABIMU TejlaMH, XKUJKOCTSIMHU
Y ra3aMu, aTMOC(epHOe JiaBjieHue, IiJlaBaHue TeJl, IpeBpallleHus] MeXaHWYeCKOM SHeprum) Mo ONMMCAHUIO UX XapaKTepHbIX CBOWCTB U Ha
OCHOBe OTIbITOB, IeMOHCTPUPYIOIIUX JJaHHOe (PU3NUeCcKoe sIBJIeHNe;

pacrio3HaBaTh MposiB/ieHUe U3y4YeHHBIX (PU3NUeCKuX sIBJIeHUM B OKPY)Kaloll[eM MHUpe, B TOM uucje (u3nyeckue siBeHUsl B MPUPOJe:
TIPUMepHI IBWKEHUsI C Pa3/IMUHbIMU CKOPOCTSIMHU B )KMBOM U HEXXUBOU TIPUPO/ie, AeHCTBUe CU/Ibl TPEHUS B MIPUPO/ie U TeXHUKe, BUSHUE
aTMocgepHOro ZiaB/ieHust Ha )KUBOUM OpraHu3M, TlaBaHue pbi0, pplyaru B Tejie uesioBeka, IpU STOM TepeBOJUTh MPaKTUUeCcKyIo 3a/jauy B
yueOHY0, BbIZIeNIATh CYIIleCTBeHHbIE CBOMCTBA (TIPU3HAKU) (PU3NUECKUX SIBJIEHU;

OTMCHIBATh M3yUYeHHbIe CBOMCTBA TeJl U (HU3NUECKHe sSIBJIeHUs], UCTIO/b3ys (GU3nuecKre BeTMYrHbI (Macca, 00B5EM, TJIOTHOCTH BeIeCTBa,
BpeMsi, MyTb, CKOPOCTb, CPeZHSIsI CKOPOCTb, CWa YIPYrOCTH, CW/a TSDKeCTH, BeC Tesla, CW/la TpPeHWs, JaBjieHWe (TBEPJOro Tesa,
JKUJJKOCTH, Ta3a), BBITA/JIKMBAIOIasi CH/Ia, MeXaHWuecKass paboTa, MOLJHOCTb, TIJIEUO CHJIbl, MOMEHT CHJIbl, KOIQ(UIEHT I10/1e3HOTO
JIeNCTBUSI MeXaHU3MOB, KWHeThuyecKas W TOTeHLMalbHasi SHeprusi), MPU OIMCAHWU TPaBWIBHO TPaKTOBaThb (DHU3UYECKU CMBbICI
WICTI0/Ib3yeMbIX Be/TMUMH, UX 0003HaueHus U eIMHULIbI (PU3MUECKUX BeJIMUMH, HAXOAWUTh (POpMYIIbl, CBsI3bIBaIOLIME JaHHYIO (PH3MYecKyto
Be/IMYMHY C APYTMMU BeJIMUMHAMU, CTPOUTD TPa(UKU M3yUeHHbIX 3aBUCUMOCTeN (pr3NuecKuxX BelUuuH;
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XapaKTepu30BaTb CBOMCTBA TeJ, (pu3nuecKue siBJIeHUs U TIPOLIeCChI, UCM0JIb3Ysl MpaBU/ia CI0KeHus: CU/ (BA0Ib OJHOM IpsSIMOI), 3aKOH
I'yka, 3akoH Ilackasnsi, 3aKOH Apxumeja, MPaBWIO PaBHOBecHs pbidyara (0/i0Ka), «30/10TOe MpaBUIO» MeXaHWKH, 3aKOH COXpaHeHHs
MeXaHW4eCKOU SHepryu, NPy 3TOM JiaBaTh CJIOBECHYIO (POPMYJ/IMPOBKY 3aKOHA U 3alMChIBATh €r0 MaTeMaTUueCKoe BhIpa)KeHUe;
00BSICHATL (hU3UUeCKUe SIBJIEHUs, TMPOLIeCChl U CBOMCTBA TeJI, B TOM YUC/Ie U B KOHTEKCTE CHUTYal[Ui MPaKTHUKO-OPHEHTHPOBAaHHOTO
XapakTepa: BbISIB/SATb IPUUUHHO--C/IeICTBEHHbIE CBSI3U, CTPOUThL 00bsiCHEHHe U3 1—2 JIOTHUeCKUX I11aroB C OMOpPOM Ha 1-2 M3y4eHHBIX
CBOMCTBA (pU3MUeCKUX SIBJIeHUH, (PU3MUeCKUX 3aKOHa W/IM 3aKOHOMEPHOCTY;

pelliaTh pacuéTHbIe 3a/jauu B 1-2 meliCTBUS, UCTIOMb3Ys 3aKOHBI U (JOPMYJIbI, CBsA3bIBaIOIMeE (hH3UUeCKre BeJIMUMHbLI: Ha OCHOBE aHa/l13a
yCJIOBUS 3ajlaud 3allvChIBaTh KpaTKOe YCOBUe, TIOJCTaBAATh (pu3nueckre BeJUUMHbI B ()OPMYJIbI U TPOBOAUTH PacuéThbl, HaXOAUTh
CTpaBOYHbIE JaHHbIE, HeOOXOAMMBIe [Jis PellleHus 3aZiay, OIleHUBaTh PeaJlMCTUUYHOCTh MOTyueHHOW (PU3UUeCKO Be/TMUnHBbI;
pacro3HaBaTtb TPoO/eMbl, KOTOpble MOKHO PpeIMTh TPU TIOMOLY (PU3UUECKHMX MeTO/[0B, B OIMHCAHWU HWCC/Ie[OBaHUS BBIJE/SATh
TIpoBepsieMoe Tpe/IoJioyKeHre (TUIMoTe3y), pa3iuuaTh U UHTEPIPeTUPOBATh MOJIyUeHHbIN pPe3y/IbTaT, HAXOJUTh OIIMOKK B XO/e OTIbITa,
JleJ1aTh BBIBO/IBI TI0 €T0 pe3yJibTaTaM;

MIPOBOJIUTh OMBITHI TI0 HAO/IIOAEHUIO (U3NUECKUX SIBIEHUM WM (U3WYECKUX CBOHCTB Tel: (OPMY/IMpPOBATh IIPOBEpsieMble
TIpeTIoIoXKeH s, COOMpaTh YCTaHOBKY U3 Mpe//IoXKeHHOTO0 000py/[0BaHusl, 3aTTMChIBaTh X0/, OMbiTa ¥ (hOPMY/TMPOBATh BHIBOALI;
BBIMOJ/THATD MPSIMbIe U3MEPEHMsI PACCTOSIHUSI, BDEMEHU, MACChl Tejla, 00bEMa, CHJIbI U TEMITEPATYPhl C UCIO/Ih30BAHUEM aHAIOTOBBIX U
1[MGPOBLIX MPUOOPOB, 3aMUCHIBAaTh TOKa3aHUs MPUOOPOB C YUETOM 3a/laHHON abCOJTFOTHOM MOTPEeIIHOCTH U3MEPEeHHI;

MPOBOAUThL HCC/IeJOBaHUe 3aBUCUMOCTH OJHOW (U3MUecKod BeJIMUMHBI OT JPYrod C HCIOJ/Ib30BaHUEM TIPSMBIX HW3MepeHU
(3aBUCHMMOCTHU TIYTU PaBHOMEPHO [BWKYIL[ETOCS Tesla OT BPeMeHU ABW>XEeHUsI Tejla, CUIbl TPEHUs CKOJIbKeHUs OT Beca TeJla, KaueCcTBa
00paboTKY MOBEPXHOCTEH Tel U He3aBUCUMOCTH CWUJIbl TPEHUsI OT TIJIOIIAZM CONPUKOCHOBEHUS TeJl, CHUJ/IbI YIIPYTOCTH OT Y/AJTUHEHUs
TIPY>KHHBI, BBITA/JIKUBAIOIIEN CHIbI OT 00bEMa MOTPYKEHHOM YacTH Tejla M OT TJIOTHOCTU >KUJKOCTH, eé He3aBUCMMOCTU OT TJIOTHOCTH
Tesla, OT T/yOMHBI, Ha KOTOPYIO TIOTPY>KEHO TeJio, YCJIOBUM TIJIaBaHUSI Tes, YCJIOBUM paBHOBeCHs pblyara W OJI0KOB), yuyaCTBOBaTh B
TJITAHUPOBaHUM yueOHOTO MCC/ieJOBaHUs], COOMpaTh YCTAaHOBKY W BBIMOTHATE U3MEPeHUs], Ciefiysi TIpe/i/IoyKeHHOMY TUlaHy, (GUKCHPOBaTh
pe3y/ibTaThl TIOYyYeHHON 3aBUCUMOCTA (DU3WUECKUX BEeUUWH B BUJE TIPe[/I0KeHHBIX Tabivi] u TpaduKOB, [enaTh BBLIBOABI TIO
pe3y/bTaTaM UCC/Ie[J0BaHuS;

MTPOBO/IUTh KOCBEHHbBIE W3MepeHus (hN3MUeCKUX BeIMUMH (TUIOTHOCTD BeIeCTBa KUAKOCTH U TBEPOTO Tejla, CHjla TPEHHUsT CKOJTb)KEeHMS,
JlaB/IeHHe BO3/lyXa, BBITAJIKUBAIOIAsi CUJIa, JEMCTBYIOIIAs Ha TIOTPY)KEHHOE B YKUAKOCTh Teo, KO3((UIIMEHT MO/Ie3HOTO [eHCTBUS
MIPOCTBIX MEXaHU3MOB), CJIeAys TPe/I/IOXKEeHHOW WHCTPYKI[UU: TIPYU BBITTOJIHEHUH U3MepeHU coOMpaTh KCTIIepUMEHTa/IbHYH) YCTaHOBKY
Y BBIUKC/ISTH 3HaUeHHe UCKOMOMW Be/TMUMHBI;

cobstro1aTh TpaBU/ia TEXHUKU Oe301acHOCTH TIpy paboTe ¢ 1abopaTopHbIM 000pyJ0BaHKEM;
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yKa3bIBaTh MPUHLIAIILI AeWCTBUS NMPUOOPOB M TeXHWYECKUX YCTPOWCTB: BeChl, TEPMOMETD, JUHAMOMETD, COOOIIAIL[Uecs: COCY/bI,
GapomeTp, pblvar, MOABWKHBIN 1 HETIOBV>KHBIA 010K, HAaK/TOHHAs! TJIOCKOCTD;

XapaKTepru30BaThb TIPUHLUIbI [JeMCTBUs U3yYeHHbIX MPUOOPOB U TeXHUUECKUX YCTPOMCTB C OTMOPON Ha WX OMUCAHUSA (B TOM UHMCIIE:
TOAIUITHUKH, YCTPOMCTBO BOOIPOBO/IA, TMPaBIMUeCKUi Mpecc, MaHOMeTp, BbICOTOMep, IMOPIIHEBOM HAacOC, apeoMeTp), HCIO/b3ysi
3HAHUS O CBOMCTBAX (PU3NUECKUX SIBJIEHUM U HeobxoquMble (hr3uUecKre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBO/IUTh TIPUMephl (HaXOAUTb WH(OPMALUIO O TIpUMepax) MPaKTUUeCKOro UCIO/Ib30BaHUS (PU3NUeCKUX 3HAHUN B TMOBCeIHEBHOM
JKU3HU JIi1 oOecrieueHuss Oe30macHOCTH MpH obpalrieHuyd C MpubopaMu M TeXHUYECKMMU YCTPOWCTBAaMH, COXPaHEHHsI 3/I0POBbS U
Co0JTF0/IeHHsT HOPM 9KOJIOTHUeCKOT0 TIOBe/IeHUsI B OKPY>KaroIlleit cpeie;

OCYIIeCTB/ISATH OTOOP WMCTOYHWKOB WH(OpPMaLuu B VIHTepHeTe B COOTBETCTBHM C 3aJJaHHBIM TTOMCKOBBIM 3aripOCOM, Ha OCHOBE
MMEIOIUXCsl 3HAaHUM U TIyTéM CpaBHEHUSI pa3/IMYHbIX UCTOYHUKOB BBIeNSTh WHGOPMAL[MIO, KOTOpasi SBJISeTCS TMPOTHBOPEUHBOM WU
MO>KeT OBITh HeIOCTOBEPHOM;

WCTIOb30BaTh TIPYU BBLITIOJTHEHUM Y4eOHBIX 3a/laHuil HayuHO--TIOMYJIIPHYIO JIUTEpaTypy (U3nueckoro cojiep)kKaHusl, CIPaBOYHbIe
MaTepHasibl, pecypcbl ceTu VIHTepHeT, BafeTh NMpHEMaMHM KOHCIIEKTUDOBAHMS TeKCTa, IpeoOpa3oBaHus WH(OpMAI[UM W3 OJHOU
3HAKOBOW CUCTEMBI B IPYTYIO;

co3/aBaTh COOCTBeHHbIe KpaTKHe TMHUCbMEeHHbie W YCTHbIe COOOIleHHsI Ha OCHOBe 2—3 HMCTOYHMKOB WH(oOpMaIuu (U3NUecKoro
COZiep)KaHusi, B TOM 4MC/Iie MyO/JIMYHO [e/iaTh KpaTKHe COOOIeHUsl O pe3y/bTaTax MPOEKTOB WM Y4eOHBbIX WCC/IeJOBaHWM, TIPHU 3TOM
IPaMOTHO MCTI0/Tb30BaTh U3yUeHHbBIN MMOHATUMHBIM arrapart Kypca (pu3uKy, CONPOBOXK/AaTh BLICTYIIIEHUE TIpe3eHTalluel;

TIPU BBITIOJTHEHUM Y4eOHBIX TIPOEKTOB M WCC/IeIOBaHWN pacripeZiesisiTh 005S3aHHOCTH B TPYIIIe B COOTBETCTBUU C TIOCTAaB/IEHHBIMHU
3aJjauaMH, CJIeIUTh 3a BBIMOJIHEHWEM TUlaHa JeWCTBUM, a/leKBaTHO OI[€HMBATh COOCTBEHHBIH BK/IaZi B [I€STEbHOCTh TPYIIIILI,
BBICTPaMBaTh KOMMYHUKATHBHOE B3aUMO/IeHICTBUE, YUUTHIBAsE MHEHUE OKPY KarOIIUX.

K koHIily o0yueHuss B 8 K/acce mpesiMeTHbIe pe3y/bTaThl HA 0A30BOM YpOBHE ZO/DKHBI OTpaXkaTb CHOPMUPOBAHHOCTh Y OOYYarOLUXCs

YMEHUI:

WCII0/1b30BaTh TOHATHS: Macca W pa3Mepbl MOJIEeKY/, TeoBOe [BWKEHUWEe aTOMOB W MOJIEKYJ/, arperaTHble COCTOSIHUSI BelllecTBa,
KpHUCTa/uyinyeckrie U aMop(Hble Tesa, HaChIL[eHHbIM U HeHaChIILeHHbIN Tap, BIaXXKHOCTb BO3/yXa, TeMIlepaTypa, BHYTPeHHsIsI SHeprus,
TEeIJIOBOW [IBUTATeslb, 37eMeHTAapHbIN 37eKTPUUeCcKuil 3apsifl, 3/7eKTpUueckoe TI0je, TMPOBOAHUKA W AW3TEKTPUKH, TOCTOSIHHBIN
3/IeKTPUYECKU TOK, MarHUTHOE T10J1€;

pa3nuuaTh siBjieHUsl (TerIoBOe paclliMpeHue U CxKaTue, Tersioriepefiaua, TeIlJOBOe paBHOBeCHe, CMauMBaHUe, KalWIIspHbIe sBJIEHUS,
vcriapeHye, KOH/eHcalusi, 1iaBjieHre, KpyUcTaiau3anusi (OTBep/eBaHue), KuleHue, Terionepejava (TeryionpoBOJHOCTb, KOHBEKLIUS,
V3J/lyuyeHue), 71eKTpy3alys Tesl, B3auMOZeNCTBUe 3apsi[ioB, JeUCTBUS 3JIEKTPUUECKOr0 TOKa, KOPOTKOe 3aMblKaHHWe, B3auMOJeUCTBUe
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MarHuTOoB, [IeCTBUe MarHUTHOTO MOJIs1 HA MPOBOJHKK C TOKOM, 3/IeKTPOMarHMTHasi MHAYKLMS) TI0 ONMMCaHUIO UX XapaKTepHbIX CBOWCTB
Y Ha OCHOBE OMbITOB, I6MOHCTPUPYIOIIUX aHHOe (PU3NYecKoe sB/IeHHe;

pacrio3HaBaTh MpOsiB/IeHUe U3yYeHHbIX (PU3MUeCKUX SIBI€HUI B OKpY)KalollleM MUpe, B TOM uMc/e (r3uyeckue siBIeHUsl B MPUPOJe:
MOBEPXHOCTHOE HaTsDKeHUe U KallW/UISIpHbIe sIBJIeHUsl B MPUPO/Jie, KPUCTA/UIbI B MPUpOJe, usnyueHre CoHLA, 3aMep3aHue BOZ0EMOB,
Mopckue Opu3bl, 00pa3oBaHKe POCHI, TyMaHa, UHesi, CHeTa, 3/IeKTpPUUecKre siBjieHHs1 B aTMOCdepe, 37IeKTPUUYeCTBO KUBBIX OPraHU3MOB,
MarHuTHoOe 1ose 3em/d, Jpeid MoMCcoB, pPolb MarHUTHOTO MO/ /1Sl )KU3HWA Ha 3emiie, TMOJISIPHOE CHUsSIHUe, TIPU 3TOM MepeBO/UTh
MPAKTHUYECKYIO 33/jauy B yueOHYI0, BbIIe/ISTh CYIIleCTBeHHbIe CBOMCTBA (TIpU3HAKK) PU3NUECKUX SIBJIEHUM;

OTKMChIBAaTh M3YyUeHHbIe CBOMCTBA Tel U (pu3nuecKue siBJIeHHs], UCIIO/b3ys (U3nUecKre BeJTMUMHbI (TemMriepaTypa, BHYTPeHHSISI SHeprus,
KOJIMYeCTBO TETUIOTHI, y/e/ibHasi TeTUIOEMKOCTh BeIleCTBa, VAebHas TeryioTa IJIaB/IeHus], y/Je/bHasi TeruioTa TapooOpa3oBaHus,
yJie/ibHasi TeIuioTa CropaHusi TOIUIMBA, KO(QQULIMEHT T0/e3HOr0 [IeMCTBUSl TeII0BOM MalllMHbI, OTHOCHTe/IbHAs BIaKHOCTh BO3/yXa,
3/IeKTPUYECKUM 3apsifl, CU/la TOKa, 3/IeKTpUUYeCcKoe HarpsbkeHue, COTPOTHB/IEHME MPOBOJHKMKA, Y/e/IbHOe COTPOTHBIIEHHE BelecTBa,
paboTa ¥ MOIIHOCTb 3/IeKTPUYECKOTO TOKA), TIPM OMHCAHWU TIPaBUBHO TPAKTOBaTh (DM3WUECKUN CMBICT WCTIOIb3yeMbIX BeTUUMH,
o0o3HaueHUss W eUHUIIBI (PU3MUECKUX BeSMUMH, HaXOAWUTh (DOPMYJ/ibl, CBS3bIBAIOIIME [aHHYIO (PU3NUECKYI0 BeUUYMHY C APYTUMH
Be/IMYMHAMH, CTPOUTh rpadKy M3yUeHHbIX 3aBUCUMOCTeN (pr3ruecKrux BeUUMH;

XapaKTepr30BaTb CBOWCTBA Tesl, (pu3nuecKue siBJIeHUsE U TPOLIeCChl, UCII0/b3ysi OCHOBHbBIE TOJIOKEHUSI MOJIEKY/ISIPHO--KUHeTHYeCKOM
TEOPUU CTPOEeHHUsl BellleCTBa, NIPUHLUI CYTeprio3vL{uK rosel (Ha KaueCTBEHHOM YPOBHe), 3aKOH COXpaHeHHs 3apsifia, 3akoH Oma /st
yuacTKa Liernu, 3aKoH [xoynsi—JIeHila, 3aKOH COXpPaHeHUsI SHepPruu, Mpu 3TOM JjaBaTh CJIOBECHYIO (DOPMYMPOBKY 3aKOHA U 3aMUChIBATh
ero MaTeMaTHuyeckoe BbIDa’KeHUe;

00BSICHATD (hri3UUecKHe MPOLIeCChl U CBOMCTBA TeJs, B TOM YWC/Ie U B KOHTEKCTe CUTYalluid MPaKTUKO-OPHeHTUPOBAHHOI'O XapaKTepa:
BBISIBJIATh TIPUUHUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH 00bsCHeHWe W3 1—2 JIOrMuecKuX ILIaroB C OMOPON Ha 1-2 M3yueHHBIX CBOWCTBA
(br3nuecKrX sIBIeHUH, (U3MUYECKUX 3aKOHOB WM 3aKOHOMEPHOCTel;

pelaTh pacuéTHble 33/jauu B 2—3 /1eHCTBUSI, UCTIO/b3Ysl 3aKOHBI U (hOPMYJIbl, CBsi3bIBarOLIMe (pr3ruecKue BeJTMUMHBL: HA OCHOBe aHaln3a
YC/IOBUSI 3a/jaud 3aluchbiBaTh KPaTKOe YCJIOBUe, BBISIB/IAT HEJOCTATOK JJaHHBIX [Jisl pellleHusl 3a[jauu, BbIOMpaTh 3aKOHbI U (HOPMYJIbI,
HeoOXo/iMMble il eé pellieHUs], TPOBO/IMTh PAaCyéThl U CPaBHMUBAThH T0JyueHHOe 3HaueHHe (H3UUYeCcKOW BeTUUMHBI C WU3BECTHHIMU
JlaHHBIMU;

pacro3HaBaTth MPo0JIeMbl, KOTOPbIe MOYKHO PEIIUTh TTPU TTOMOIIH (DHU3UUEeCKUX METO/IOB, UCTIOB3Ys OMMCaHUe UCC/IeIOBaHUs, BhIIESITh
TipoBepsieMoe TIpe/INoJIoXKeHre, OLleHWBATh TTPABU/ILHOCTD TMOPsi/IKa MPOBe/jeHUs UCC/IelOBaHus, [ie/1aTh BLIBO/IbI;

MIPOBO/IUTH OTIBITHI TI0 HAO/IOZIEHNI0 (DHU3UUYECKUX SIBJIEHWUN WM (U3NUECKUX CBOWCTB Tes (KanmwuIspHBbIE SIBJIE€HUS, 3aBUCUMOCTH
JlaBJIeHs BO3/lyXa OT ero 00béMa, TeMIiepaTypbl, CKOPOCTH TPOLiecca OCTHIBAHUS W HarpeBaHUs MPU W3/TyUYeHUH OT I[BeTa U3/Tydarolei
(mornomarolieli) MOBEPXHOCTH, CKOPOCTb UCIIapeHUsi BOJbI OT TeMIepaTyphl )KUJKOCTH U MU0 €€ TOBePXHOCTH, 3/1eKTPU3aLUs Tell
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Y B3aUMO/IENCTBHE 3/IEKTPUUECKUX 3apsi/iOB, B3aUMO/ENCTBHe MMOCTOSTHHBIX MarHWTOB, BU3Ya/lM3al[isi MarHUTHBIX TI0JIed TOCTOSTHHBIX
MarHWTOB, /I€MICTBUSI MarHUTHOTO TI0JISI HA TIPOBOAHUK C TOKOM, CBOWCTBA 3/IEKTPOMAarHUTa, CBOMCTBA 37IeKTPO/IBUTATEISI TIOCTOSTHHOTO
TOKA): (hpopMynMpoBaTh NpoBepsieMble TIPeTI0I0KeH s, COOMPATh YCTaHOBKY U3 MPeJI0KEHHOT0 000PYy/10BaHUs], OTTMCHIBATh X0/ OTTbITa
1 GOpMyIMpOBaTh BBIBO/IbI;

BBITOJTHATh TIPSIMble W3MEPeHHs TeMIlepaTypbl, OTHOCHUTe/NbHOW B/IXXHOCTA BO3/yXa, CH/IbI TOKA, HANpPSDKEHUSI C HCIOJIb30BaHUEM
aHaJIOTOBLIX TIPUOOPOB U AATUMKOB (DM3WUECKHUX BeMUWH, CpPaBHUBAaTh pe3y/bTaThl U3MEPeHWM C yuéTOM 3aZlaHHOW abCosroTHOM
TIOTPEITHOCTH;

MIPOBOAUTE HCC/Ie[OBaHWe 3aBUCHMOCTH OJHOM (U3MUeCKOW BeJIMUMHBI OT [JPYrod C WCIO0/Ib30BaHHEM TMIPSIMBbIX HW3MepeHui
(3aBUCUMOCTb COTIPOTUBJIEHHS TIPOBOJHUKA OT €ro JJIMHBI, TUIOL[AAX TONepeyHOro CeueHsl U y/Ie/IbHOTO COTIPOTHBJIEHUS BelllecTBa
MPOBOZAHMKA, CH/IbI TOKa, WAYILIEro uepe3 TPOBOJHUWK, OT HamnpsDKeHWs Ha TIPOBOJHUKE, WCC/Ie[OBaHWEe TIOC/IeI0BATebHOTO U
Trapasiie/lbHOTO0 COeIMHEHWH TPOBOJHMKOB): TJIAHWPOBAaTh HMCC/Ie[OBaHWe, COOMpaTh YCTAaHOBKY WM BBINOJHSTH W3MEPEHUs, C/Iefys
MIpeJyIOKeHHOMY T/IaHy, (DUKCHPOBaTh pe3y/bTaThl TOJYYeHHOM 3aBUCMMOCTA B BHUZe TaO/UI] U TpapuKOB, [e/aTh BBIBOABI TI0
pe3y/bTaTaM UCC/Ie[J0BaHuS;

TIPOBOZAUTE KOCBEHHbIE U3MepeHUs (GU3NUeCKUX BeJUuuH (yZenbHas TeTIOEMKOCTh BellleCTBa, COTIPOTHBI/IEHUEe MPOBOJHUKA, paboTa
MOIITHOCTb 3/IEKTPUYECKOT0 TOKa): IJIAHUPOBATh W3MepPeHMs, COOMpaTh 3KCIIEPUMEHTa/IbHYI0 YCTaHOBKY, C/efys TpeI0KeHHOM
WHCTPYKLIUY, ¥ BBIUUC/IATH 3HAUEHUE BEeJTMUWHBI;

co0Ostro1aTh TIpaBU/ia TEXHUKU 0e301acHOCTH TIpy paboTe ¢ 1abopaTopHbIM 000pyj0BaHKEM;

XapaKTepU30BaTh MPHUHLUILI AeHCTBUS U3YUYeHHbIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX ONMHUCAHUS (B TOM UHCTIe:
CUCTEMa OTOIUIEHWs [IOMOB, THWIDOMETp, TapoBas TypOWHa, amrepMeTp, BOJILTMETD, CUETUMK 3JIEKTPUUECKOW 3SHEepru,
3/IEKTPOOCBETHUTE/IbHBbIE TTPUOOPLI, HarpeBaTe/bHbIE 3JIEKTPONPUOOPHI (TIPUMEpHI), IeKTPUUYeCKHe TPe0XPAHUTeH, 3TeKTPOMarHuT,
3/IEKTPO/IBUraTe/lb TOCTOSTHHOTO TOKAa), HWCIO/b3ysd 3HAaHUST O CBOWCTBaX (u3MuecKux SIBJeHUH W HeoOXoauMble (U3nUecKue
3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTble TEXHUYECKHe YCTPOMCTBA M M3MepHUTe/bHbIe MPUOOPHI TI0 CXeMaM M CXeMaTWUYHBIM PUCYHKaM (JKHMJKOCTHBIH
TEPMOMETp, TEPMOC, TICUXPOMETpP, THUTPOMETp, ABUTaTe/lb BHYTPEHHEro CropaHus, 37eKTPOCKOI, pPeocTaT), COCTaBJATb CXEeMbI
3/IEKTPUUECKHX TIeTel ¢ moc/ie[0BaTe/IbHBIM U TIapajlyie/IbHbIM COeIMHEHHEM 3/IEMEHTOB, pa3/inyasi yC/I0BHbIe 0003HaUeHUsl 37IEMEHTOB
3/IeKTPUYECKUX LieTiel;

TIPUBOJIUTL TIpUMeEPHI (HaXOAWUTh WH(MOPMAIMIO O TIpUMepax) MPaKTUYeCKOTO HCIIO/Ib30BaHUsT (M3WUYEeCKUX 3HAHWUK B TIOBCEHEBHOU
JKU3HU 711 obecrieueHusi Oe30macHOCTA MpH oOpaiieHny C npubopaMu M TeXHUUYECKHMH yCTPOWCTBAMU, COXPAHEHWS 3/0POBbs U
Co0JTF0/IeHVsI HOPM 9KOJIOTHUeCKOT0 TIOBe/IeHUsI B OKPY>KaroIlleit cpefie;
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OCYILIEeCTB/ISAITh TIOUCK MHGbOpMau (pu3nueckoro cojep)kaHusi B VIHTepHeTe, Ha OCHOBe MMEIOIIUXCS 3HAHUM U MyTéM CpaBHEHUs
JIOTIOJTHUTEJTbHBIX UCTOYHUKOB BBIJIe/IATh MH(OPMAIUIO, KOTOpPast SIBJISIeTCsI TPOTUBOPEUNBOM WJTH MOXKET ObITb HeI0CTOBEPHOMM;
WCTIOb30BaTh TIPU BBITIOJTHEHUM Y4eOHBIX 3alaHuil HayuHO--TIOMYJISIPHYIO JIUTepaTypy (U3Mueckoro CO/iep>KaHusi, CIIPaBOYHbIE
MaTepHasibl, pecypcbl ceTu VIHTepHeT, BaJieThb NpUEMAMU KOHCIIEKTUPOBAHUsI TeKcTa, TpeoOpa3oBaHusi WHGOpMAMd U3 OJHOU
3HAKOBOM CUCTEMBI B [IPYTYIO;

co3/aBaTh COOCTBEHHBbIE THUChbMEHHbIE U KpaTKHWe YCTHbIe COO0OIeHHs, 00001jass WHPOPMAIUI0 W3 HECKOJIbKMX WCTOYHHKOB
(bU3MYeCKOro CofiepkKaHus, B TOM UYKCJ/Ie TyOJUYHO TIPeZCTaB/ISTh Pe3y/ibTaThl IPOEKTHON WM UCC/Ie0BaTe/IbCKOU eATeIbHOCTH, TIPU
3TOM I'PaMOTHO MCIO/h30BaTh U3yUeHHbIN TTOHATUMHBIN arnmapar Kypca (Gu3uKu, COTTPOBOXK/IaTh BLICTYII/IEHHE Mpe3eHTal1el;

TIPU BBITIOJTHEHUH Y4eOHBIX MPOEKTOB U UCC/IeJ0BaHUH (hHU3NUeCKUX MPOLIeCCOB PACIIpeesisTh 0053aHHOCTH B TPYIITe B COOTBETCTBUU C
MOCTaB/IEHHBIMHU 3a/la4aMH, C/IEZIUTh 3a BBIOJIHEHWEM I/laHa IeHCTBUM M KOPPEKTUPOBATh €ro, afieKBaTHO OlIEHWBaTh COOCTBEHHBIN
BKJIa/l B ZIeATe/IbHOCTD TPYIIIbI, BEICTPAaWBaTh KOMMYHHUKATHBHOE B3aMO/IeMCTBYE, MPOSIBJISSi TOTOBHOCTh pa3peliaTb KOH(IUKTEI.

K koHI1ly 00yueHuss B 9 KJacce mpefiMeTHbIe pe3y/bTaThl HA 0a30BOM YpOBHE AOJDKHBI OTpaXkaTb CHOPMUPOBAHHOCTh Y OOYYaroLUXCs

YMEeHUI:

WCTO/b30BaTh TIOHSATHUS: CHCTeMa OTCYéTa, MarepuasrbHas TOYKa, TPAeKTOpUsl, OTHOCHUTE/JIbHOCTb MeXaHUUeckKoro [BM)KeHUS,
Jedopmauus (ympyrasi, TuiacTUueckasi), TpeHUe, LIeHTPOCTpeMUTebHOe YCKOpeHWe, HEeBeCOMOCTb M Teperpy3ku, LeHTP TSDKeCTH,
abCco/ItOTHO TBEpZOE Teno, LeHTP TsHKeCTH TBEPAOro Tesa, paBHOBecHe, MexXxaHWuUeckue Kosie0aHUsi U BOJHBI, 3BYK, WH(pa3ByK U
yAbTPa3ByK, 3JIEKTPOMarHUTHbIe BOJIHBI, IIKaja 37eKTPOMAarHUTHBIX BOJIH, CBeT, O/JIM30PYKOCTb U /IalbHO30PKOCTb, CITEKTPBI
WCITyCKaHUs 1 TIOTJIOIIeHHs, anbda-, 6eTa- 1 raMMa-u3/1yueHusi, U30TOMb, sifiepHasi SHepreTHKa;

pa3nuyath siBjieHUsi (DaBHOMepHOe W HepaBHOMEpHOe MpPsIMOJIMHelHOe [BM)KeHUe, paBHOYCKOpPEHHOe IpSIMOJIMHelHOe [BI)KeHHe,
cBOOO/IHOE TIaZieHWe Tejl, paBHOMEpPHOe JBWKEeHHe TI0 OKPY)KHOCTH, B3aUMOJEMCTBHE Tejl, peaKTHBHOEe IBV)KeHUe, KosiebaTerbHOe
JBIKeHUe (3aTyxawljue U BbIHY)KJeHHble KojieOaHUs1), pe30HaHC, BOJTHOBOE [IBWKEHUE, OTpa)keHWe 3BYKa, IpPSIMOJIMHeHHOoe
pacmpocTpaHeHHe, OTPa’keHWe W TIpeioMJIeHre CBeTa, TOJIHOe BHYTPeHHee OTpa’keHWe CBeTa, pas/iokeHue 0enoro cBera B CIIEKTP H
C/IO’KeHWe CIeKTpa/lbHbIX 1[BETOB, [JUCIIePCHsl CBeTa, eCTeCTBEHHas paJiMOaKTUBHOCTb, BO3HHWKHOBEHUE JIMHEHUaTOro CrieKTpa
W3/Ty4YeHHs1) 110 ONTMCAHUIO UX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIIbITOB, IEMOHCTPUPYIOILMX /JaHHOe (PU3UUecKoe sIBJIeHHE;
pacrio3HaBaTh MposiB/ieHNe U3yYeHHBIX (PH3UUYecKuX siBIeHUM B OKpysKaroiieM mupe (B TOM uuciie (r3uueckue siBJeHUs] B TPUpPOJe:
MIPWIMBBI U OTJIMBBI, [BW)KeHUe TjlaHeT COJIHEYHOM CHUCTeMbl, peakTUBHOE [BW)KeHHe >KUBLIX OpPraHW3MOB, BOCIIDHUSITHE 3BYKOB
JKUBOTHBIMH, 3eMJIeTpsiCeHHe, CeliCMHUYecKuhe BOJIHBI, I[yHaMM, 5XO0, LiBeTa TeJ, ONTUUeCKHe siB/ieHUs B TpHUpoje, Ouosoruueckoe
JleficTBHe BUAMMOTO, y/IbTPadro/eTOBOr0 U PEHTIeHOBCKOTO W3/1yYyeHWUW, eCTeCTBeHHbIN paJluOaKTUBHBIM (POH, KOCMUUECKHe JIyuH,
paJiJM0aKTUBHOE W3/y4YeHHe TPUPOJHBIX MHHEPAJIOB, AeWCTBUE pa/JIMOAKTUBHBIX M3/yUYeHUl Ha OpraHusM YesoBeKa), MpPU 3TOM
NepeBOUTh MPAKTUUeCKYHo 3aZlauy B yueOHY0, BbIZe/SITh Cyll{eCTBeHHbIe CBOMCTBA (TPU3HAKK) GU3UUECKUX SIBJIEHUM;

25



OIMCBIBAaTh HM3YyYeHHble CBOMCTBA Tesl M (pM3MYeCKUe sB/IeHMS, UCII0/b3Ys (Pr3UUYecKre BeJMYMHBI (CpeJHSsl 1 MCHOBEHHas CKOPOCTb
Tesjla TPU HepaBHOMEDHOM /IBWKEHWH, YCKOpeHWe, MepeMmelljeHHe, MMyTh, yIJIOBas CKOPOCTb, CWJa TPeHWsl, CWa YIPYrocTH, CUjIa
TSDKECTH, YCKOpeHHe CBOOOJHOro TajieHus, BeCc Tejaa, WMITYJIbC Tejla, WMITY/IbC CH/bl, MeXaHWYeckasi paboTa U MOIIHOCTb,
MOTeHLIMa/lbHasi SHepPrys Tesa, MOAHATOTO HaJ MOBEPXHOCTBIO 3eMJIM, MOTeHL[MalbHas 3Heprusi ¢KaTOM NPY)KWHBI, KMHeThuyecKast
SHEeprusl, MOoJHas MeXaHWuecKasi SHeprusi, eprosi U yactota KosiebaHWid, JTMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh
CBeTa, I0OKa3aTe/lb MPeOMJIEHUs] Cpeibl), NPU OMNMCAHUM IPaBUIBHO TPAKTOBaTb (PU3MUECKUN CMBIC] HCIIO/Ib3yeMbIX BEJMYMH,
o603HaueHUs U eJUHHULbI (PU3NUYECKUX BeMUYMH, HaXOAUTh (DOPMYy/bl, CBSI3bIBAIOL{ME JaHHYIO (DM3MUECKYI0 BeIMUMHY C JPYTHMHU
Be/IMUYMHAMH, CTPOUTh rpadyKu M3yueHHbIX 3aBUCUMOCTeN (pr3ruecKrx BeIMUYUH;

XapaKTepr30BaTb CBOMNCTBA Tes, (pU3MUeCKHe SIBJIeHWsI W TIPOLIeCcChl, UCI0/Ib3ysl 3aKOH COXpaHeHWsi SHepruu, 3aKOH BCEMHPHOIO
TATOTEHUs, MPUHLMI CYIepro3uLy CWI, NPUHLMII OTHOCUTeNbHOCTH ['anmmiesi, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHMWs] UMITYJ/bCa,
3aKOHBI OTPakeHWs U TpeJIOMJIEHHsI CBEeTa, 3aKOHbl COXPaHeHUs 3aps0BOr0 M MacCOBOrO YMCes IPU SiZIepPHBbIX peakUysx, IIPU 3TOM
JlaBaThb CI0BeCHYIO ()OPMY/IMPOBKY 3aKOHA M 3allMChIBaTh €0 MaTeMaTHUeCKoe BbIpaKeHue;

00bsACHATh (hr3UecKue MPOLeCChl ¥ CBOWCTBA TeJs, B TOM YKC/Ie U B KOHTEKCTe CHUTYalUi MpPaKTHKO-OPUEeHTHPOBAHHOIO XapakTepa:
BBISIB/ISITH TTPUYMHHO--C/Ie/ICTBEHHBIE CBSI3M, CTPOUTH 00bsCHEHHE U3 2—3 JIOTMYeCKHX I1aroB C OMOPOM Ha 2—3 M3yuyeHHBIX CBOMCTBA
(br3nUecKrX SIBIeHUH, (U3MUYECKUX 3aKOHOB WM 3aKOHOMEPHOCTel;

pellaTh pacuéTHble 3a7lauy (Onvparolyecss Ha CUCTeMY U3 2—3 ypaBHEHMI), UCTI0/Ib3Ysl 3aKOHBI U ()OPMYJIbI, CBS3bIBAIOILME (PU3HUeCKUe
BeJIMYMHBI: Ha OCHOBE aHaM3a YCJIOBUS 3a/jaud 3allMChIBAaTh KPAaTKOE YC/IOBUE, BBISB/ISATH HEJOCTAIOIIMe WU W30BITOYHbIE /JaHHBIE,
BbIOMpaTh 3aKOHBI U (HOPMYJIbI, HEOOXOJUMbIe [l pellieHus], TIPOBOAWUTH PAcuéThl M OLEHWBATh DPeaJIMCTUYHOCTh TOTyUYeHHOTO
3HaueHus1 PU3NUeCKON Be/TMUMHBI;

pacrno3HaBaTh Po6JIeMbl, KOTOPbIe MOXKHO PELIUThb TIPY MOMOILM (GU3MUYeCKUX MeTOZ0B, UCTIOb3Ysl OMMCaHWe VCCIe0BaHus, BbIIEATh
TIpoBepsieMoe TIpeATIo/oyKeH e, OLleHWBaTh MPaBWIbHOCTb MOPSsiiKa NPOBe/eHUs] UCCIe[0BaHus, [ie/laTh BbIBO/bI, MHTEpPIPeTUPOBATh
pe3ysbTaThl HAOJIIO/IEH I 1 OTTBITOB,;

TIPOBO/IUTH OTIBITHI 0 HaOJFOZeHHI0 (PU3NUeCKUX sIBJIEHUM UM (U3MUeCKUX CBOMCTB Tes (M3yueHue BTOPOro 3akoHa HbroTOHa, 3aKOHa
COXpaHeHWs SHEepryy, 3aBUCHUMOCTb IeproJia Koje0aHWM TPYKMHHOTO MasTHMKA OT MacChl TIpy3a M JKECTKOCTH TIPYXHMHBI U
HEe3aBUCUMOCTb OT aMILUIMTY/bl MajbIX KosebaHWii, NpsIMO/IMHelHOe pacrpoCTpaHeHue CBeTa, pasjiokeHue 0Oesoro cBera B CIIEKTP,
u3yyeHre CBOWCTB M300pakeHWsI B IIJIOCKOM 3epKaje W CBOWCTB H300pakeHusi npeiMeTa B coOuparolleil /vH3e, HabsrofeHue
CIVIOIIHBIX Y JIMHEMUaThIX CIeKTPOB M3/y4eHUs): CaMOCTOSITeJIbHO COOMpaTh YCTaHOBKY M3 M30bITOYHOTO Habopa o6opyzoBaHus,
OTKCBIBaTh XOJ OTbITA U €r0 pe3y/bTaTbl, (POPMY/IMPOBaTh BbIBO/BI;

NIPOBOZUTL TP HEOOXOAWMOCTH CepuI0 TpSMbIX H3MepeHUM, ompefiessis cpejHee 3HaueHUe M3MepsieMod BelnWuuHbl ((OKyCcHOe
paccrosiHve cobupartoliiei MH3bI), 000CHOBBIBATh BbIOOP criocoba u3MepeHusi (M3MepuTebHOro prubopa);
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MIPOBOJIUTh HCCJIeIOBaHUE 3aBUCUMOCTel (U3NUeCKHWX BeUYMH C HCTIOb30BAHHWEM TMPSMbIX W3MepeHWM (3aBUCUMOCTb MYTH OT
BpeMeHU TP PaBHOYCKODEHHOM [IBI)KeHHWU 0e3 HaualbHOM CKOPOCTH, Mepuofia KomeGaHWi MaTeMaTHueckoro MasiTHUKA OT JJIMHbBI
HUTH, 3aBUCUMOCTU yTJla OTPa)KeHHUsI CBeTa OT yrJa MaJieHUsl W yrja TpesioM/IeHus1 OT yIJa TajieHusl): TJIaHUpOBaTh MCC/e[0BaHue,
CaMOCTOSITe/IBHO COOMpaTh YCTAaHOBKY, (DMKCHUPOBATh Pe3y/bTaThl MOMYUeHHON 3aBUCUMOCTH (M3UUYECKHUX BEJMUWH B BHE TaO/IUI] U
rpadUKoB, [iesiaTh BBIBO/BI TI0 pe3y/IbTaTaM MCCIe0BaHuS;

MIPOBO/IUTh KOCBeHHbIE M3MepeHHUs (HU3NUeCKUX BeIWuuH (CpefHsisi CKOPOCTb M YCKOpeHUe Tejia MPU PaBHOYCKODEHHOM JBVIKEHWH,
yCKOpeHHue CBODOOJHOTO TafieHus], >KECTKOCTb TIPY)KUHBI, KOI(Q@UILMEHT TpPeHUsl CKOJILKeHHs, MeXaHhueckas paboTa M MOIIHOCTb,
YyacToTa W repuof KojaebaHUM MaTeMaTHYeCKOTO Y MPY)XKMHHOTO MasTHUKOB, ONTHYeCKas CWjia COOMparolleid JIMH3bI, Pa/[MOAaKTHBHBIN
¢oH): mMIaHUPOBaTh W3MepeHHs, COOMpaTh 3KCIIEPUMEHTA/IbHYI0 YCTAaHOBKY W BBITIOJHATH W3MePeHHs, Cefys TIpeJioyKeHHON
WHCTPYKLIUY, BbIUMC/IATH 3HAUEHWE BEJIMUMHBI W aHaA/JM3UPOBaTh IIOJyYeHHble pe3y/bTaThl C YUETOM 3a/laHHON TTOTPELTHOCTH
V3MepeHul;

co0stro1aTh TIpaBU/Ia TEXHUKU Oe30TacHOCTH TIpy paboTe ¢ 1abopaTopHbIM 000pyj0BaHKEM;

pa3/iMyaTth OCHOBHBbIe TIPU3HAKW M3YUYeHHBIX (PU3MUECKUX MOZesieil: MaTepHajbHas TOYKa, abOCO/IFOTHO TBEpJOE Teso, TOUeUHBINA
WCTOUHMK CBETa, JIy4, TOHKasl JIMH3a, T/IaHeTapHast MOZie/lb aTOMa, HYK/IOHHasi MO/le/Tb aTOMHOTO $i7Ipa;

XapaKTepr30BaTh TIPUHIUIBI [[eMCTBUS WU3y4eHHbIX TIPUOOPOB W TEXHUUECKWX YCTPOMCTB C OTMOPON Ha WX OMUCAHUSA (B TOM YHCIIE:
CMUZOMETD, JaTUUKH TIOJIOKEHUS], PACCTOSIHUSI M YCKOPEHHUs], pakeTa, 3X0JI0T, OUKH, MIePUCKOII, (poToarimapar, OnTUYeCcKrie CBETOBO/bI,
CTIEKTPOCKOTII, I03UMeTp, Kamepa BubCOHA), UCIOJB3ysl 3HAHWS O CBOMCTBAax (DM3WUECKUX SIBJIeHUWA U HeoOXoauMble (GU3NUecKre
3aKOHOMEPHOCTH;

WCMO/Ib30BaTh CXeMbI U CXeMaTHUHbIe PUCYHKH M3YUEHHBIX TEXHUUECKUX YCTPOWCTB, U3MEPHUTEbHBIX MPUOOPOB U TEXHO/IOTHUECKUX
TIPOLIECCOB TIPH peLlIeHWH yueOHO--TIPaKTUYeCKHUX 3afiay, ONTHYECKHe CXeMbl i TOCTPOeHUs M300pakeHH# B TJIOCKOM 3epKaje |
cobupatoltieii IMH3e;

TIPUBOJUTL TIpUMeEPHI (HaXOAUTh WH(MOPMAIMIO O TIpUMepax) MPaKTUYeCKOTO WCIO/Ib30BaHUsT (DM3WUYEeCKUX 3HAHWUK B TIOBCEHEBHOU
KU3HU i obecrieyeHusi 0e30MacHOCTH Tpy oOpalleHu C nMpubopaMu M TeXHUYeCKHMM YCTPOWCTBaMH, COXPAaHEHHUsl 3/]0POBbSI U
Co0JTr0/IeHNsST HOPM 3KOJIOTUYEeCKOTO TIOBe/IEHHST B OKPY)KaroIlel cpefe;

OCYIIeCTB/ISAT TIOUCK HWH(OpMaIuu (GU3NUeCKOTO Cojiep)kKaHus B VIHTepHeTe, CaMOCTOSITE/IbHO (hOPMY/IMPYsl TOMCKOBBIM 3ampoc,
HaXO/IUTh TIYTH OIpe/le/IeHHs] [JOCTOBEPHOCTH TO/yuYeHHOW WHGOpMalid Ha OCHOBE HWMEKIUXCS 3HAHWN W JOTIOJTHUTETBHBIX
HCTOYHHKOB,;

WCII0J/Ib30BaTh TIPH BBITIONIHEHUH YYeOHBbIX 3aZlaHUi Hay4YHO--TIOMYJ/ISIPHYIO JIUTepPaTypy (M3UUecKOro COZEp>KaHWs, CIPaBOYHBbIE
MaTepuasbl, pecypcbl cetd VIHTepHeT, B/afieTh TPHUEMaMM KOHCIIEKTUPOBAHUS TeKCTa, rpeobpa3oBaHMs MHGOPMALUM W3 OJHOU
3HAaKOBOU CUCTEMBI B IPYTYIO;
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e (o3/1aBaTh COOCTBeHHbIE THMCbMEHHBbIe W YCTHble COOOIeHUs Ha OCHOBe WH(OPMAIUM U3 HECKOJIbKMX HCTOYHHUKOB (HU3UUYECKOTO
cofiep>KaHusi, TyOJIMYHO TIPEACTaB/SATh pe3y/ibTaThl TIPOEKTHOW WM HCC/Ie[0BaTe/IbCKOW [1esiTe/IbHOCTH, TIPM 3TOM TPaMOTHO
HCII0/b30BaTh U3yUeHHbI MOHATUMHBINA anmapar u3ydyaeMoro paszena Gu3uKd U COMPOBOXKAATh BLICTYIL/IEHHE Mpe3eHTal[uell C y4eéToM
0Cc00eHHOCTe ayAUTOPUN CBEPCTHUKOB.

Kpurepuu 1 HOpMBI OLeHKH 3HAHWH, YMEHHI U HABBIKOB 00yUYarOIIMXCA:

OLeHKa YCTHBIX 0TBETOB 00yUYaroIuXCsA

OtMeTKa «5» CTaBUTCS B TOM C/lyuae, eC/ii 00yJarolMiicsl TIOKa3biBaeT BepHOe TIOHMMaHWe (U3MUeCcKOM CYIITHOCTH pacCMaTpPHBAaeMbIX
sIBJIEHUI Y 3aKOHOMEPHOCTel, 3aKOHOB U TeOPHH, a TakK >Ke MpaBUIbHOe orpesiesieHre GU3NUeCKUX BeJIMUMH, UX eVMHUL] U CIIOCOO0B U3MepeHUs:
TIPaBWJILHO BBITIOJTHSIET UePTeXKH, CXeMbl ¥ rPaMKK; CTPOUT OTBET M0 COOCTBEHHOMY I1/IaHY, COMIPOBOXKIAET paccKka3 COOCTBEHHBIMU MTPUMepaMH,
yMeeT MMPUMeHSTh 3HaHWsI B HOBOM CHTYal[MH TPU BLITIOJTHEHWUH MPAKTUUECKUX 3a/laHUi; MOXKeT YCTAaHOBUTH CBSI3b MEX/y W3ydaeMbIM M paHee
M3y4YeHHBIM MaTepHasIoM I10 KypCy GHU3UKH, a TaK)Xe C MaTepUasioM, YCBOEHHBIM ITPU U3yYeHUH APYTUX MPeMEeTOB.

OTMeTKa «4» CTaBUTHCS, €C/IM OTBET YYeHUKa Y/OBJIeTBOPSIeT OCHOBHBIM TpeOOBAaHMSM Ha OL|eHKY 5, HO /laH 0e3 HCI0/Ib30BaHUS
COOCTBEHHOrO TI/IaHa, HOBBIX TMPUMEpPOB, 0Oe3 TpHUMeHeHWs 3HAaHWM B HOBOW CHUTyal[uH, 6e3 WCII0/Ib30BaHUS CBsi3eld C paHee W3y4eHHBIM
MaTepHaioM U MaTepyasioM, YCBOEHHBIM TPU U3yUeHUH [p. TIPeJMEeTOB: eC/IM YUaIlUiACsl JOTTyCTHU/I OJHY OLIMOKY U He 6osiee IByX HeZOUYETOB
Y MOJKET UX UCIIPABUTh CAMOCTOSITEIbHO WK C HeOOJIbIION TOMOILBIO YUUTEJIS.

OTrmMeTKa «3» CTaBUTHCS, €C/IM YYAlIWACsS TPaBWILHO TIOHUMAaeT (U3MUECKYI0 CYIIHOCTb pacCMaTpUBAaeMbIX —sIBIEHWMA U
3aKOHOMEPHOCTeH, HO B OTBeTe WUMEIOTCSl OT/e/bHble Tpo0esbl B YCBOEHUM BOIPOCOB Kypca (M3WKH, He TPEMSTCTBYIOIIME a/TbHeHIeMy
YCBOEHUIO BOIIPOCOB TNPOTPaMMHOr0 MaTrepuasa: yMeeT MPUMEHSTh TMOJyueHHble 3HaHUSI TIPU DPelleHWH TPOCThIX 3aad C HCIOIb30BaHUEM
TOTOBBIX ()OPMYJI, HO 3aTPY/HSETCS TIPY PellleHny 3aziay, TpeOyIoIrX peobpa3oBaHust HEKOTOPBIX (hOPMYJI, AOMYCTHUI He Oosiee ofiHOM rpyOoi
olMOKK U IBYX HeJOUETOB, He Oosiee ofiHOM rpy0oii v oHOM HerpyOoili ommoOKu, He Oosee 2-3 HerpyObIX OMIMOOK, OZHOW HerpyOou OUMOKH U
TPEX HeJOUETOB; AOMYCTUI 4-5 HEeJJOUETOB.

OTMeTKa «2» CTaBUTCSI, €CJ/IM yUall[uics He OBJIaZies OCHOBHBIMU 3HAHUSIMH M YMEHUSIMU B COOTBETCTBUH C TPeOOBAHUSMU TIPOTPAMMBI U
JOTMyCTU/ OoJblile OIMOOK U HeZOUETOB UeM HeoOXO0JMMO [Jisl OLIEHKU «3».

OtmeTKa «1» CTaBUTCS B TOM C/TyYae, eC/ii YUeHUK He MOXKeT OTBETUTh HA Ha OZIMH W3 TIOCTaBIeHHBIX BOIIPOCOB.

OneHKa KOHTPO/IBHBIX PadoT

OtmeTKa «5» CTaBUTCS 3a paboTy, BBIMOJIHEHHYIO TIOTHOCTHIO Oe3 OIMOOK U HeJJOUETOB.

OTmeTKa «4» CTaBUTCS 3a paboTy, BBIMOJHEHHYIO TIOTHOCTBIO, HO TIPM HaJMUMU B Heil He Gosiee ofiHOM rpy0oOi M OAHOUM HerpyoOoi
OIMOKK ¥ OZIHOTO HeJlouéTa, He Oosiee TPEX HEIOUETOB.

Ot1MeTKa «3» CTaBUTCS, €C/IM YUeHHK TIPAaBUIbHO BBITIOJTHUI He MeHee 2/3 Bcel paboThl WK JOMYCTU/I He Oosiee o/iHOM rpy0o oimbKu
U.JIByX HeZIOUETOB, He Oosee ofjHOM rpyboii ommbKy 1 ofHOW Herpyboii oMbk, He 6osiee Tpex HerpyObIX OMIMOOK, OfHOW HerpyOod OIIMOKH
W TpeX HEeIOUETOB, TIPU HaMuuu 4 - 5 HEJOUETOB.

OTMeTKa «2» CTaBUTCS, C/A YKC/I0 OIIMOOK 1 HeJJOYETOB TPEBBICU/IO0 HOPMY /I/IsI OLIeHKH 3 W/IA TTPAaBU/IbHO BBHITIOJIHEHO MeHee 2/3 Bceit
paboThL.
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OtMeTtKa «1» CTaBUTCS, eC/TM YUYEHUK COBCEM He BBITTOTHUI HU OZHOTO 3aJjaHHs.
OneHka /1abopaTopHbIX padoT

OtMeTKa «5» CTaBUTCS, €C/IA yUallluiCs BBIMOIHSAET paboTy B MOHOM 00beMe C COOJIIO/jeHHeM HeoOXOAMMOM IOC/Ie[OBaTe/IbHOCTH
TIPOBE/IEHUST OTILITOB ¥ U3MEPEHUH; CaMOCTOSITE/IbHO U PAlIMOHAIbBHO MOHTHPYeT Heo0XoiuMoe 000py/10BaHKe; BCE OMBITHI TPOBOUT B YCIOBHUSIX
Y peXkKrMax, 00ecrieurBaroliX MoydeHre TTPaBUIbHBIX Pe3y/IbTaTOB M BBIBOZOB; COO/M01aeT TpeboBaHMs TIpaBUI 6€301acHOCTH TPYy/ia; B OTUeTe
MIPaBUIBHO M aKKypaTHO BBITIOJIHSIET BCEe 3arMCH, TaOJUIIbl, PUCYHKH, YepTeXXH, rpadWK{, BbIUMC/IEHUS; MPaBWILHO BBITTOJIHSET aHa/Id3
TIOTPELITHOCTe.

OTMeTKa «4» CTaBUTCS, €C/IM BBITIOJTHEHbI TpeOOBaHUs K OlleHKe «5» , HO ObLIO [JIOMyIeHO JBa - TPU HejoueTa, He Oojiee OFHOM
Herpy0oii oIMOKY ¥ OZHOTO HeZoYéTa.

OTrMeTKa «3» CTaBUTCS, ecid paboTa BBITIOJIHEHA He TIOJHOCThIO, HO OOBEM BBLIMOJHEHHOW YaCTW TaKOB, TO3BOJISIET TIOTYUYUTH
TIpaBU/IbHBIE Pe3y/IbTaThl U BBIBO/LI: €C/IU B XOZie TIPOBE/IEHUS OIbITa M U3MEPEHUH ObLTH OMYIeHb] OLITHOKH.

OTMeTKa «2» CTaBUTCSA, eClM paboTa BBIMOJHEHA He TIOJHOCTBIO M 00beM BBITOJIHEHHOM YacTH pabOThl He TI03BOJIAET CJe/aTh
MTPABWIbHBIX BBIBOJIOB: €C/IA OMBIThI, ©3MEPEeHMs], BLIUMC/IeHNS, HaOMI0ieH s TIPOU3BO/JUNCH HETIPABHIILHO.

OtmeTKa «1» CTaBUTCS, €C/IM yUall[uiicsi COBCeM He BBITIOJTHUII PaboTy.

Bo Bcex ciiyyasix oljeHKa CHIDKAeTCsl, eC/Id yUeHHUK He cobmrozian TpeboBaHus 1paBr 6e30MacHOCTH TPy/a
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TEMATHUYECKOE IVNTAHUPOBAHUE

7 KJITIACC
Ne | Pa3pen, cogepixaHmue. Tema ypoka JJ/IeKTPOHHbIE Kon
YPOK nudpoBbIe -BO
a o0Opa3oBare/ibHbIE vaco
pecypcel B

1 Pa3zgen 1. ®u3uka U eé poJib B NO3HAHUM OKPY)KaloLiero du3MKa — Hayka o rpupoze. fBieHus 1
mupa (6 u) TIPUPO/bI

2 ®du3uKa - HayKa o mpupoje (2 4) dusnueckKue SIBJIeHUS 1

3 ®u3MKa — Hayka O TMpupoje. fBneHUs TPUPOJBI. 1
dusnyeckue HBJIey:HH: iezaﬂnqecmde, TepH]II())BAbIe, PU3HHILCKHE BETHUNHbI H HX H3MepeHHe

4 3/1eKTpUYeCcKue, MarHUTHbIe, CBETOBBIE, 3BYKOBBIE. Ypok-uccienoBanue "OnpeneneHue 1
dusnueckue BeJIMUUHBI (2 4) L{eHbI 1e/IEHAsA H3MEPUTE/ILHOIO

®usuueckve BeMMuMHbL V3mepenue usuueckux | 1PAOOpa”
5 BesunH. ®usnueckue TpuOoOpbI. [1OrperHoCTh U3MepeHuH. Meroge! Hay1HOro TO3HAHML. Ormcanue Bubmmoreka [IOK 1
MesKTyHaPO/HAsT CHCTEMA e[IHHHL, (bnaneSKHx SIBJIEHUM C TIOMOIIIbIO https://m.edsoo.ru/ff09f
- MoJesien 72a
6 EcTecTBeHHOHAy4YHBbIM MeTO/] Mo3HaHMs (2 4) 1
Kak ¢u3vka u pyrue ecrecTBeHHble HayKd W3y4arOT
npupogy.  EcTecTBeHHO-HayuHbIi ~ MeTOJ,  MO3HaHus: | Y POK-uccienoBaHue "[IpoBepka
Hab/IrOZleHHe, MOCTAHOBKA HAYYHOIO BOTIPOCA, BHIBIKeHMe | THMIOTE3bI 1abHOCTD MO/IETA IIapHKa,
TUIOTe3, 3KCIepPUMMEeHT I10 MpOBepKe TUIoTe3, o0bsicHeHue | [IYHIEHHOTO FOPM30HTA/IHO, TEM
Habmozaemoro siBneHusi. OrnvcaHve (U3NUeCKUX sIBJIEHUN C Bom1ute, wem GorbLue BEICOTa ITyCKa"
MOMOLLIBIO MOJIeJIeN.

7 Pa3spen 2. IlepBoHauasibHble CcBeAeHHMs 0 cTpoeHuH | (CrpoeHue BelecTsa. OIbITHI, BbubmoTeka LIOK 1
BelllecTBa. Jl0Ka3bIBaroI[1e JUCKPETHOE CTPOEeHUe https://m.edsoo.ru/ff09f
Crpoenue BemecTra (1 u) Bel|eCTBa e0a

8 CTpoeHre BeI[eCTBa: aTOMbI W MOJIEKY/IbI, WX pa3Mephbl. Bubnmorexa [IOK 1
OBITBI, JOKA3BIBAIOLIHE JHCKPETHOE CTPOeHHUe Bel[ecTBa. [Br>KeHHe yacTuL] BellecTBa https://m.edsoo.ru/ff0a0
JIBH)KeHMe U B3aUMO/|elCTBHe YacTHI] BellecTBa (2 u) 13e

9 Ypok-uccienoBanue «OrpejeneHye 1

,Z[BI/DKEHI/IE YaCTHLl  BelecCTBd. Cas3b CKODPOCTH

pPa3MepoB MaJIbIX Tell
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https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e

10 JIBIDKEHMS YaCTUL] C TeMrnepaTypou. bpoyHOBCKOe /BWKeHMe, Bbubmoteka LIOK
mddysus. B3aumogelicTBie 4acTUL] BellecTBa: NMpPUTsSKeHue | ATperaTHble COCTOSHMSA BellecTBa https://m.edsoo.ru/ff0a0
Y OTTaJKUBaHue. 378

1 ArperaTHbie COCTOSIHUA BelljecTBa (2 )

ArperaTHble COCTOSIHMs Bell[eCTBa: CTpOeHMe ra3oB, | (OcoOeHHOCTH arperaTHbIX COCTOSTHHM
KHUIKOCTeH ¥ TBEPABIX (KPUCTA/IMYeCKUX) Tesl. B3aumocsssb | Bozbl. O600IIIeHNe 110 pa3feny
MeXy CBOMCTBAMM BelleCTB B pasHbIX arperatHbix | «IlepBoHauanbHble CBeJl€HHUS O CTPOEHUH
COCTOSIHUSIX M WX aTOMHO-MOJIEKY/ISIDHBIM — CTpoeHuem. | BEIIECTBA»
Oco6eHHOCTH arperaTHbIX COCTOSIHUM BOZBI.
12 Pa3pen 3. /IBuxkeHue U B3auMopencTBHe Tei (21 4) Bbubmoteka LIOK
MexaHnnueckoe BrkeHre. PaBHoMepHoe
MexaHunueckoe JBHxeHue (3 u) https://m.edsoo.ru/ff0a0
Yl HepaBHOMEPHOE /IBU)KeHHe
MexaHnueckoe JBIDKEHHe. PaBHOMepHOe u 5c6

13 | nepaBHOMepHOe apwkeHue. CkopocTb. CpejHsis CKOpOCTb Bubmmoreka IIOK
NPU HEpaBHOMEPHOM JBIDKEHHH. PacuéT MyTH M BpeMeHH CkopocTb. EAUHULBI CKOPOCTH https://m.edsoo.ru/ff0a0
JIBYDKEHUSI. 73c

14 bubmoteka LJOK
MNuepuus, macca, IJIOTHOCTH (4 1)

o Pacuer nmyTti ¥ BpeMeHU [IBU>KeHUsI https://m.edsoo.ru/ff0a0
fABnenne vHepuMM. 3aKOH UHepLMU. B3aumopeiicTBue aed
Tes KakK MpUUrMHa M3MeHeHUsl CKOPOCTH JIBW)KeHus1 Tesl. Macca

15 P P : Nuepuus. Macca — Mepa MHEpTHOCTU bubmorexa OK
Kak Mepa WHepTHOCTU Tesa. [lnmotHOocTh BemjectBa. CBA3b pLMAL. P P https://m.edsoo.ru/ff0a0
IJIOTHOCTH C KOJIMYECTBOM MOJIEKY/l B efuHulle obbéma | €1 c10

16 petectsa. [TnotHOCTS BeljecTBa. PacueT Macchl U Bubmaotexa OK
Cwuna. Bugpl cun (14 a) o ' https://m.edsoo.ru/ff0a0

. oObeMa TeJia 0 ero TJIOTHOCTH
Cuia Kak XapakTepuCTHKa B3auMogencTsus Tesn. Cua fee

17 yrpyroct M 3akoH I'yka. M3mepenue cuel c momorgsio | JlabopatopHas pabora «Omnpezenenue
JuHamoMmeTpa. fIBieHWe TAroTeHuss U cuiaa Tsokectu. Cua | TUIOTHOCTH TBEP/OTO Te/1a»

18 " bubmoreka [IOK
TSDKeCTW Ha Jpyrux maHetax. Bec Tema. HeBecoMoCTb. |  Pemenme 3asau o Teme "TLIOTHOCTD httos//m edsc])_E) /ff0al
CroxeHvie  CWJI, HAmpaB/eHHbIX [0 OJHOW TIPSIMOW. | perjecTBa" 232 L :
PaBHopelicTByto1ast cuil. Cuna TpeHus. TpeHre CKOJIbKeHUs!

19 Cuila KaK XapakTepuCcThKa
Y TpeHHe ToKosA. TpeHre B IPUPO/ie U TEXHUKE. N

B3auMo/eicTBus Tes. Cuia ynpyroctu.
3akoH I'yka

20 JlaboparopHast paboTta «l/3yueHue
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https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c

3aBUCUMOCTH pacTspkeHUs (Aedopmarium)
TIPY>KUHbI OT NIPUJIOKEHHOU CHJTBI»

21

SABnenue taroreHusa. Cuia TsOKeCTH

22

CBsi3b MeXK/ly CUJIOHN TSDKeCTH U MaCCou
Tesia. Bec Tena. Perienue 3azjau 1o teme
"Cuna Tskecty"

bubmiorteka LJOK
https://m.edsoo.ru/ff0al
778

23

Cusia TsDKeCTH Ha APYTUX IjlaHeTax.
dusnyeckre xapakKTepyuCTUKY TJIaHeT

bubmoreka IIOK
https://m.edsoo.ru/ff0al
502

24

N3mepenue cun. JuHamomeTp

bubmorteka LIOK
https://m.edsoo.ru/ff0al
8cc

25

Bec Ttena. HeBecomocThb

bubmoreka IIOK
https://m.edsoo.ru/ff0al

778

26

CrnoykeHue IByX CHUJI, HallpaB/IeHHBIX 110
ofiHOM mipsimoii. PaBHOZelCTBYOIIIast CUJT

bubmioreka LJOK
https://m.edsoo.ru/ff0al

a70

27

Pemrenne 3amau 1o teme
"PaBHogielicTBYIO1Ias cuU”

28

Cuia TpeHUsi U e€ BUbL. TpeHue B
TIPUPO/ie U TEXHUKE

bubmoteka LJOK
https://m.edsoo.ru/ff0al

b9c

29

JlabopaTopHasi pabora «/3yueHue
3aBUCUMOCTH CHJIbI TPEHUST CKOJTbXKEHHUs
OT CHJIBI ZIABJIEHUS U XapaKTepa
COMPHKACAIOIIUXCsI TOBEPXHOCTEH»

bubmoteka LJOK
https://m.edsoo.ru/ff0al

cc8

30

Perenue 3asjau Ha onpefiesieHue
PaBHOJEUCTBYIOLIEN CUJIbI

31

Perierue 3ajau 110 Temam: «Bec Tesa»,
«['padrueckoe n300parkeHUe CUIT»,
«Cuibl», «PaBHOZIEHCTBYIOIAsT CHIT»

bubmiorteka LJOK
https://m.edsoo.ru/ff0al

de0

32

KonrposisHast paboTa 1o TemMam:
«MexaHHUecKoe JBKeHHe», «Macca,

32



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0

IJIOTHOCTb», «Bec Tena», «['padrueckoe
n300pakeHre cCui», «CHIIbI»

33

34

35

36

37

38

39

40

41

42

43

Paspen 4. [laB/ieHue TBEPbIX TeJI, )KUAKOCTeH M ra3oB (21
u)

JaBnenue. Ilepepaua pjaB/ieHUs TBEPABIMHM Te/laMU,
JKMAKOCTAMM U ra3amMu (3 u)

Hapnenne. CrocoObl yMeHBbIIEHUSI W yBeIUUeHUs
naBjeHus. aBneHvie rasa. 3aBUCUMOCTH [aBJ/ieHUs rasa OT
00béMa, TeMIiepaTyphl.

JaB/ieHue >xuakoctu (5 u)

[lepemaua faByieHUs TBEPABIMU TelaMH, >KUAKOCTSIMH
n ras3amu. 3akoH Ilackanda. IIHeBMaTHueCKWe MallWHBI.
3aBUCUMOCTh  [JJAB/IEHUSI  JKUAKOCTH  OT  TJIyOWHBI.
I'vapocratnueckuii mapasokc. CooOlaromuecss  COCYZbl.
I'mppaBnrueckre MexaHU3MBI.

AtmocdepHoe gaBieHue (6 u)

Atmochepa 3emsnn u  atMocdepHoe JaBjieHUe.
[TpuumMHBI CYIIIECTBOBAHMS BO3[YILIHONW 000/JIOUKU 3eMiu.
Oneir Toppuuennu. WN3mepeHue aTtmochepHOro [aBjieHUs.
3aBUCUMOCTb aTMOC(EepHOro [iaBleHHsT OT BbICOTHI Haj
ypoBHeM Mopsi. IIpubopel i uW3MepeHUsi aTMOC(HEPHOTrOo
JlaBJIeHUSI.

JeilicTBUe XUJKOCTH U ra3a Ha MorpyxéHHoe B HUX TeJIO
(7 1)

HelicTBUe >XUJKOCTA W Ta3a Ha TOTPY)KEHHOe B HUX
Teno. BbiTankuBatoijasi — (apxuMezoBa) Cwia.  3aKOH
Apxumepa. [Inasanue tes1. BosgyxorniaBaHue.

Hapnenuie. Criocobbl yMeHblIIeHUs U
yBe/TMUeHUs1 JaBeHUst

bubmoreka IIOK
https://m.edsoo.ru/ff0a2
0ab

[aBneHue rasa. 3aBUCMMOCTbD [laBJIeHUs
rasza ot 00béma, TeMriepaTypbl

bubmiorteka LJOK
https://m.edsoo.ru/ff0a2
376

[Tepenaua faByieHUs1 TBEPALIMU TeJlaMH,
>KUIKOCTSIMH U Tra3aMM. 3akoH Ilackamns

bubmoreka IIOK
https://m.edsoo.ru/ff0a2
5b0

,HEIB]'IEHI/IE B XKMJKOCTHU U rase,
BbI3BdHHOE€ /:[EI‘;ICTBHEM CHJIBI TSXKeCTH

bubmorteka LIOK
https://m.edsoo.ru/ff0a2
718

Perenue 3az1au no teme «/laBieHue B
JKUJIKOCTH U rase. 3akoH Ilackassa»

bubmoreka IIOK
https://m.edsoo.ru/ff0a2
826

CooO0rmarormyecst Cocy/ibl

bubmoteka LJOK
https://m.edsoo.ru/ff0a2
970

I'uppaBivueckuii nmpecc

bubmoteka LJOK
https://m.edsoo.ru/ff0a3
136

MaHomeTpsbl. [TopiiiHeBOM »KUKOCTHBIM
Hacoc

ATMocdepa 3emMu U IPUUUHBI €€
CyLL|eCTBOBaHUs

bubmiorteka LJOK
https://m.edsoo.ru/ff0a2
b5a

Bec Bo3ayxa. ATMochepHoe faBieHue

bubmoteka LJOK
https://m.edsoo.ru/ff0a2
b5a

Vi3mepeHue aTMOC(epHOro /laB/ieHusl.
OmneiT Toppuuenu

bubmiorteka LJOK
https://m.edsoo.ru/ff0a2
da8
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https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8

44 3aBUCUMOCTbL aTMOC(HEPHOTO aB/IeHUs Bubmmorexa [IOK
https://m.edsoo.ru/ff0a2
OT BBICOThI HaJl YPOBHEM MOPSI fod
45 bapometp-anepou . ATMochepHoe Bub/morexa LOK
) https://m.edsoo.ru/ff0a2
JlaB/ieHre Ha pa3/InYHbIX BbICOTAX fod
46 Perienue 3asau o Teme " AtMoccepHoe
naByieHue"
47 [elicTBUe )XUAKOCTU Y ra3a Ha Bbubmoteka LIOK
MOTPY’>KeHHOe B HUX Tes0. ApxumeioBa https://m.edsoo.ru/ff0a3
cuia 276
48 JlaboparopHast pabota «OmnipeeneHue bubmmoreka LIOK
BBITA/IKUBAIOIIIeN CUJIbI, 1eHCTBYIOIIIe https://m.edsoo.ru/ff0a3
Ha TeJlo, IOTPY)KEHHOE B JKUAKOCTb» 3fc
49 JlabopaTopHast paboTa 1o Teme Bu6morexa LIOK
«MccnenoBaHue 3aBUCMMOCTH Beca Tejia
.. o https://m.edsoo.ru/ff0a3
B BO/Ie OT 00'bEMa MOTPYy>KEeHHOM B 14
JKUZKOCTb YaCTU Tesa» —
50 bubmioreka LJOK
I1naBaHue Ten https://m.edsoo.ru/ff0a3
a%6
51 JlabopaTopHasi paboTa
"KoHcTpynpoBaHue apeoMeTpa Uiu
KOHCTPYMPOBaHUe JIOAKH U OTipejiesieHre
eé rpy30nogbéMHOCTH "
52 Pertenne 3amau o temam: «llnaBanue bubmiorteka LJOK
cynoB. Bo3nyxorniaBaHue», «/laBieHve https://m.edsoo.ru/ff0a3
TBEp/IbIX TeJl, )KUJIKOCTeW U ra30B» 654
53 KonTtposnpHast pabora o Teme
«JlaBieHre TBEP/IbIX TeJl, XKUJKOCTeH 1
ra3oB»
54 Pa3pen 5. PaGoTa u MomHoCTh. JHeprus (12 u) bubmiorteka LJOK

PaboTa 1 MomHOCTB (3 u)

MexaHuueckasi paboTa

https://m.edsoo.ru/ff0a3
82
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https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

55

56

57

58

59

60

61

62

63

64

65

Mexannyeckasi pabora. MOIIHOCTB.
IIpocTbie MexaHu3MBI (5 4)

ITpocTbie MexaHWU3MBI: pbluar, O/I0K, HaKJIOHHas
TocKocThb. [IpaBuio paBHOBecusi pbiuara. lIprmeHeHue
TpaBW/la pPaBHOBECHsI pbluara K OJIOKY. «30JI0TOe TIPaBHUJIO»
MexaHuku.  KII[  mpocteix  MexaHusMoB.  IIpoctbie
MeXaHU3MbI B OBITY U TeXHUKE.

Mexanunueckas 3Heprus (4 u)

MexaHuueckas SHeprusi. KuneTtnueckas U
roTeHIMabHast SHeprus. [lpeBpallleHue OJHOTO BUJA
MexXaHUUeCcKOl »SHepruu B [pYyrol. 3akKoH COXpaHeHUsI
SHEepPruu B MeXaHUKe.

MoHocTb. EAMHALIEI MOIITHOCTH

bubmoreka IIOK
https://m.edsoo.ru/ff0a3
£82

Ypok-uccienoBanve "PacyéT MOLLIHOCTH,
pa3BMBaeMOU NPU NogbEMe 10 JieCTHULe"

IIpocTeie MexaHM3MBbI. Peiuar.
PaBHOBecue cu Ha peluare

Phluard B TEXHHKE, OBITY ¥ TIPUPOJIE.
JlabopaTopHas pabota «/ccnemoBaHue
YCJIOBHI DABHOBECHSI phlUara»

bubmorteka LJOK
https://m.edsoo.ru/ff0a4
78e

PerteHue 3aiau 1o Teme «Y CJIOBUS
paBHOBECHS pblyara»

bubmoreka IIOK
https://m.edsoo.ru/ff0a4
8ab

KoadduiyeHT mose3Horo geicTBus
MexaHu3Ma. JlabopaTopHasi paboTa
«3mepenue KII/l Hak/IOHHOU
TIJIOCKOCTH»

Permenwne 3azau 1o Teme "Paborta,
MoIHOCTh, KIT"

bubmoteka LJOK
https://m.edsoo.ru/ff0a4
c48

Mexanuueckas sHeprusi. KuHetnueckas
Y TOTeHLMabHast SHeprust

BubnoTexa OOK
https://m.edsoo.ru/ff0a4
252

3aKOH COXpaHeHUs] MexaHU4YeCKon
SHEepruu

bubmiorteka LJOK
https://m.edsoo.ru/ff0a4
360

YPOK-3KCIIepUMeHT 10 TeMe
"DKCrepuMeHTa/IbHOEe Orpe/ie/ieHHe
V3MeHeHUs KUHEeTUYeCKOU U
MOTeHI[MaTbHOW Hepruu npu
CKaTbIBAaHWU TeJla TI0 HAKJIOHHOMN
IIJIOCKOCTH"

KonrpossHas pabota o reme «Pabora u
MOIHOCTb. JHEPIusi»
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66 bubmoreka IIOK
PaboTa c TekcTamu 10 TeMe "MexaHUUECKOe JABIKeHHe" https://m.edsoo.ru/ff0a4
eeb
67 Pabora c Tekctamu o TeMe "/]aBjieHre TBEPABIX TeJl Bubmmorexa [JOK
N " ’ https://m.edsoo.ru/ff0a4
JKUIKOCTEH U ra30B tfo
68 Pabora c Tekctamu 1o TeMe "Paborta. MomHocTh. SHeprus'

TemaTnueckoe MJIAaHUPOBaHHe NMPAKTHYECKHX, IA00PaTOPHBIX M KOHTPOJIBHBIX PadoT B 7 K/1acce

Ne Bug (¢popma) paboTsl Tema KoJ1-B0 yacos, Cpoku rposezieHUs1
TLIIL. OTBOJMMBIX Ha (HeneJisi, MecsIL)
JTAHHYIO paboTy

1 JlaboparopHast pabota | OripezenieHue LIeHbI J[e/IeHUsI U3MEepPUTETbHOT0 1 2 Hepiesist CeHTS0ps
nipubopa”

2 JlabopatopHasi pabota | [TpoBepka ruroTe3bl: Aa7bHOCTh MOJIETA IIAPHKA, 1 3 Hezenst CeHTSIOPS
MYIeHHOT0 TOPU30HTa/IbHO, TeM 0osblile, yeM OOJbliIe
BbICOTa ITycKa OmipeziesieHre pa3MepPOB MaJIbIX Tejl

3 JlabopartopHasi pabota | OnpesiesieHre pa3MepOB MaJibIX Tejl 1 1 Hepenst OKTSAODSI

4 JlabopartopHasi pabota | «OrnipefesieHue MJIOTHOCTU TBEP/OTO TeJia» 1 2 HeJies1st HOSIOpst

5 JlabopatopHasi pabota | V3yueHue 3aBUCUMOCTH pacTsokeHUs (medopMariim) 1 4 Henenst HOSIOPS
TIPYKWHBI OT TIPUJIOYKEHHOW CHJTBI»

6 JlabopatopHasi paboTta | Mi3yueHue 3aBUCUMOCTH CHJIbI TDEHUSI CKOJIbXKEHHUST OT 1 4 Hepenst eKkabps
CWUJIBI [IaBJIeHUsI ¥ XapaKTepa COTPUKACAoLUXCs
TIOBEPXHOCTeH

7 KonTtposbHast pabota MexaHuyeckoe JBUxXeHUe», «Macca, TJI0THOCTb», «Bec | 1 3 HeJiens sitHBapsl
Tena», «['padmueckoe n3obpakeHre cum», «CUIb»

8 JlaboparopHasi pabota | OripesiesieHe BbITa/IKUBAOIIeN CHbI, 1eHCTBYIOIIeM 1 4 Hepens peBpasis
Ha TeJI0, TIOTPY>KEHHOE B XKUIKOCTb»

9 JlabopatopHasi pabota | «VcciefnoBaHue 3aBUCUMOCTH Beca TeJia B BOJie OT 1 1 Hepnenst MapTa
00béMa Norpy’>kKeHHOM B JKU/JKOCTb UaCTH Tejia»

10 JlabopartopHasi pabota | KoHcTpyupoBaHue apeoMeTpa Wid KOHCTPYHUPOBaHUe 1 2 Helesst MapTa
JIOJKY U oripefiesieHre eé Tpy30I0//bEMHOCTH
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https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe

CKOPOCTBIO TeIlJIOBOT'O ABMXKEHHWA YdaCTHL]

11 KoHTposibHast paboTa «/laBneHre TBepAbIX TeJl, KUJKOCTeN U ra3oB» 1 3Heiesi1 MapTa
12 JlaboparopHast pabota | Pacuét MomHOCTH, pa3BUBaeMoi NpU MTOALEME 10 1 2 HefieJisd anpesis
JIeCTHULIE
13 JlabopartopHasi pabora | McciejoBaHue yC/I0BUM paBHOBECHSsI pbluara 1 3 HeJlens anpeJist
14 JIabopatopHasi pabora | M3mepenue KII/l HaK/TOHHOM TJIOCKOCTH 1 4 Hepesis arnpesis
15 KonTponbHasi pabota | «PaboTa ¥ MOLI[HOCTb. DHEPTHUsI» 1 3 Hepesist Masi
TEMATUNYECKOE INTAHUPOBAHUE
8 KV/IACC
Ne | Paspen, copepkaHue. Tema ypoka OnekTpoHHbIe Hudposbie | Koa-
YPOK o0Opa3oBaTe/ibHbIE BO
B
1 Paspen 1. TensioBble iB/1IeHUS OCHOBHBIE [10/10’KeHUs1 MOJIEKY/IIPHO- 1
C y 7 7 KUHETUYeCKOW TeOpUU U UX ongime Bub/morexa LOK
TPOeHHe U CBOWCTBA B TB q
poeHue H CBOMCTBA BemecTsa (7 1) . P https://m.edsoo.ru/ff0a5256
OCHOBHBIE TIOJIOKEHUST MOJIEKY/ISIPHO--KMHeTHuecKou | TOATBEPIKAEHNA
TEOPUH CTPOeHMs BelecTBa. Macca M pa3Mepbl aToMoB ¥ | Macca 1 pa3mep aTOMOB U MOJIEKY/T 1
3 MoJjieKyJl. OIbIThl, MOATBEP)KAAloL{ie OCHOBHbIe T0JI0KeHus | Mogenu TBEpAOro, XUAKOIro U bubmoteka LJOK 1
MOJIEKY/IIPHO-KUHETUUECKOM TeOPHH. ra3000pa3HOro COCTOSTHUM BelllecTBa https://m.edsoo.ru/ff0a540e
4 Mogem  TBEPAOro, JKUAKOro W rasoobpasHoro | OOBsICHEHHe CBOWCTB TBEPLOrO, 1
cocTosiHuM BerectBa. Kpucrammueckvie u amopdHbie Tesa, | KUAKOTO U ra3o06pasHoro COCTOSTHHIH
OOmbsicHeHUMe CBOWCTB Ta30B, >KUJAKOCTeH W TBEPABIX Tesl Ha BEIL{eCTBA Ha OCHOBE IO/I0XEHNN
o o MOJIEKY/IIPHO-KUHETUUeCKOW TeOpUU
OCHOBe TI0JIO)KEHUM MOJIeKY/IsIPHO--KUHEeTUUeCKOU TeOopuH.
> CMauvMBaHWe W  KanwuisgpHble  sBieHus.  TeroBoe | Kpucranmueckue v amop@dHsble Tesla Bnbmaorexa [OK 1
p ’ P P https://m.edsoo.ru/ff0a5800
6 PACILMPEHNE 1 CKATHE. CmauviBaHHe U Kalu/UISIPHOCTD. bubnuoreka LIOK 1
TenoBbie nporeccei(21 1) TTOBePXHOCTHOE HATHKEHHEe https://m.edsoo.ru/ff0a5530
7 Temneparypa. CpsA3b TeMmneparypbl CO CKOPOCTBIO | TeroBoe pacLLIMpeHHe 1 OKaTHe . 1
) bubmuoteka HOK
TEIUVIOBOTO  ABIKEHHMsl —YacTHL. BHyTpeHHsist SHeprusi. | [IpoeepouHas paboTa IO MOJIEKY/ISIPHBIM &
. . https://m.edsoo.ru/ff0a5a26
CriocoObl M3MeHeHUs1 BHYTPEHHEH HePrUH: Terjiornepeiaua v | siBJIeHUSAM
8 CoBeplIeHre paboTHI. Buppl Teryionepefaun: | Temneparypa. CBsa3b TeMIlepaTypsl CO 1
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19

20

21

22

TeIIONPOBOAHOCTb, KOHBEKLIUS, U3/TyUeHuUe.

KomuectBo  TeruioTel.  YpenbHas ~— TeIIOEMKOCTb
BelrjecTBa. TerioobMeH U TeIyioBoe paBHOBecHe. YpaBHeHHe
TeryioBoro  OasaHca.  [lnaBneHue W OTBepAeBaHUe
KPUCTa/I/IMYeCKUX BelllecTB. Y/ebHas TeIvioTa IlIaB/leHUs.
[Tapoobpa3zoBaHre u KoHZeHcalus. VcrapeHue. Kumenue.
YnaenpbHasi — TeruioTa  IapooOpa3oBaHUs.  3aBUCHMOCTH
TeMIlepaTypbl KUTIeHUs1 OT aTMOC(HepHOro JiaBieHuUs.

Bnaxnocts Bo3ayxa.

OHeprus TOIIMBA. Y [ie/lbHasi TerioTa CrOPaHus.

IMpuHOMMIBEl  paboThl TeruioBbIX ABurarener  KII[]
TeIJIOBOrO JBUraresisi. TeruioBble [BUraTeJd W 3allyTa
OKpY>Karolllel cpefbl.

3aKOH COXpaHeHWs U TIpeBpalleHus
Ter/IOBBIX TpoLieccax.

JHeprUu B

Buytpen#sist sHeprusi. Crioco0bl Bbubmoteka LIOK
V3MeHeHUsl BHYTPeHHeH SHepruu https://m.edsoo.ru/ff0a5c60
Bugel Tenionepegauu Bnbmiorexa LJOK
https://m.edsoo.ru/ff0a6412
Tyt o IO | Bimorea K
https://m.edsoo.ru/ff0a65c0
3HeprocOepexeHust
KonuuecTBo TerioTsl. Y enbHas bubmorteka LJOK
TeIJIOeMKOCTh https://m.edsoo.ru/ff0a6976
PacueT Ko/MueCTBa TeTIOTHI, Bu6morexa LIOK

HE0OXO0IUMOTO /11 HarpeBaHUs Teja U
BbIJIE/IIEMOT0 UM MPU OXJIXKJeHUHN

https://m.edsoo.ru/ff0a7088

JlabopaTopHas pabota "VccienoBaHue
AIBJIEHUS TeTI000MeHa MPU CMeITMBaHUU
XOJIOAHOU U ropsiueid Bofpbl"

bubmoreka IIOK
https://m.edsoo.ru/ff0a6a98

YpaBHeHUe TerioBoro banaHca.
TeryiooOMeH U TeTJIOBOe paBHOBECHE

JlabopaTopHas pabora "OmnpeziesieHne bubmioreka LJOK
y/le/IbHOW TeTJI0eMKOCTH BelljecTBa" https://m.edsoo.ru/ff0a6bb0
OHeprus TOIUIMBA. Y [ie/ibHas TervioTa bubmioreka LJOK

CropaHusi

https://m.edsoo.ru/ff0a7b5a

KonTtposnbHast pabora o reme
«TerioBble ABIEHUS»

IInaBneHue u oTBepAeBaHue

KPUCTa/UTHUECKUX Tel. Y ebHast bubmorexa OK

P oA https://m.edsoo.ru/ff0a71d2
TEeIUIOTa T/1aBJIeHHUs
[Tapoobpa3oBaHue U KOHZEHCAIHs. bubmoreka IIOK

Ncnapenue

https://m.edsoo.ru/ff0a740c

Kurnienune. Y nenbHas Teriora
rapoobpa3oBaHUs ¥ KOH/IeHCaL[1H.
3aBUCUMOCTb TeMIIepaTypbl KUTIEHUS OT
aTMoc(hepHOro JiaBieHus

bubmiorteka LJOK
https://m.edsoo.ru/ff0a786c¢

BiaxxHocTh Bo3zayxa. JlaboparopHas

bubmiorteka LJOK
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23

24

25

26

27

28

pabora "OmnpeziesieHrie OTHOCUTETLHOU
BJIQXKHOCTH BO3yxa"

https://m.edsoo.ru/ff0a7628

PerieHue 3a/1au Ha oripejiesieHre
B/JIAKHOCTH BO3/[yXa

[TpuHIUIBI pabOThI TEMJIOBBIX
nBuraresieif. [TapoBast TypOurHa.
[IBUraTe/ib BHyTPEHHEr0 CropaHusi

KIIJ TerioBoro geuratesis. TerioBbie
JIBUTaTe/M U 3aluTa OKpY>Karolel’
cpezibl

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

3aKOH COXpaHeHHs Y IpeBpallleHrs
5HEpryu B TeIJIOBBIX MpoLjeccax

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

[ToaroTOBKA K KOHTPOJILHOM paboTe 1Mo
TeMe " MI3MeHeHMe arperatHbIx
COCTOSIHUM BelllecTBa"

bubmoreka IIOK
https://m.edsoo.ru/ff0a83f2

KonTtposnbHas pabora o teme "
Vi3meHeHMe arperaTHbIX COCTOSIHUN
BenecTra”

29

30

31

32

33

34

35

Pa3pen 2. J/ieKTpuyeckue U MarHUTHbIe siB/1eHu (37 u)
J/IeKTpU4YecKue 3apsajabl. 3apsDKeHHble Tejla M MX
B3aumojeucTBue (7 1)

OnekTpu3auus Ten. [IBa poja 31eKTpUYeCcKUX 3apsi/oB.
B3aumogencTBue  3apsbkeHHbBIX — Tel. 3akoH — KysoHa
(3aBUCUMMOCTb CHJ/IBI B3aMMOJIEHICTBUSL 3apsDKeHHBIX Tesl OT
BeJIMUMHBI 3aps/I0B U PaCCTOSIHUSL MeX/y TeJlaMH).

OneKkTpuUuecKoe rnoJie. HanpskéHHOCTD
3JIEKTPUYECKOr0 TOJISI. [TpuHIMN CyIIepro3ULUU
3JIEKTPUYECKUX I10JIel (Ha KaueCTBEHHOM ypPOBHe).
ITocTosiHHBIN 3/1eKTPpUYecKuu ToK (20 4)

Hocutenmu  snekTpuyeckux — 3apsifioB.  O/eMeHTapHbIN
snekTpuueckui 3apsana. CrtpoeHue atoma. [IpoBogHMKH U

OnekTpusanus Tes. /IBa poja
3/IeKTPUYECKHX 3apsiioB

Ypok-uccienoBanue " OyeKTpU3alys Temn
VH/YKI[Mel Y TIPU COTIPUKOCHOBEHUHU"

B3aumogencTBue 3apsyKeHHBIX TeJl.
3akoH KysioHa

bubmoteka LJOK
https://m.edsoo.ru/ff0a87e4

OnekTpuyeckoe roJje. HanpsskeHHOCTb
3/71eKTpruYecKoro mnosist. [IpuHuun
CYIIePHO3ULIMU YTeKTPUYEeCKUX I0JIer

bubmoteka LJOK
https://m.edsoo.ru/ff0a8a0a

Hocurenu snekrprueckux 3apsi/ioB.
OneMeHTapHbli 3apss. CTpoeHue aToMa

[TpOBOAHMKM U [U3/1€KTPUKU. 3aKOH
COXpaHeHHUs 3JIeKTPUUYECKOro 3apsza

bubmiorteka LJOK
https://m.edsoo.ru/ff0a8ef6

Pemmenue 3ajau Ha IpUMeHeHNe CBOUCTB
3J1IeKTPUYECKUX 3aps/i0B

bubmoreka IIOK
https://m.edsoo.ru/ff0a90cc
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[I3/IeKTPUKU. 3aKOH COXpaHeHUs 3/IeKTPUYeCcKOoro 3apsija.

ONeKTpUYecKui  TOK.  YCJIOBUS  CyLeCTBOBAaHUSA
3JIeKTPUYECKOr0 TOKa. VICTOYHMKM TIIOCTOSIHHOTO — TOKa.
HelicTBUSI 3/71eKTPUUECKOr0 ToOKa (TersioBoe, XHWMHUUeCKOe,
MarHuTHoe). DJIeKTPUYeCKUH TOK B )KUJKOCTSIX Y ras3ax.

Onektpuueckass Lemnb. Cuia TOKa. OJIEKTpUUYECKOe
HanpsbkeHue.  COMNpOTHB/IEHWE TNPOBOJHWKA. Y [e/bHOe
COMpOTUBJIeHHe BelllecTBa. 3aKOH OMa /g ydacTKa Lielu.
[TocnenoBarensHOE U Tapasuie/ibHoe coeJjHeHUe
IIPOBO/IHUKOB.

Pabora ¥ MOIIHOCTb 3MEKTPUUYECKOTO TOKa. 3aKOH
Ibxkoynsi—JleHija. DJieKTpUUeckue LeMd U TMOTpebuTesnn
3/IeKTPUUECKOl SHepruu B 0bITy. KOpoTKOe 3aMbIKaHHe.
MarHuTtHbIe siBjieHus (6 u)

[TocTosiHHBIE ~MarHWTBEL. B3auMmogeWcTBUEe  TOCTOSIHHBIX
MarHuToB. MarHuTtHoe roJjie. MarsuTHoe nosie 3emM/IM U ero
3HaueHue [/ )KU3HU Ha 3emsie. OnbIT Opcresa. MarnutHoe
T10J1e 3/IeKTpUYeCcKoro Toka. [IprMeHeHMe 3/1eKTpPOMarHuToB B
TexHUKe. [leliCTBUe MarHUTHOrO MO/l Ha TPOBOJHUK C
TOKOM. OJIeKTpO/IBUraTe/lb MOCTOSIHHOT'O TOKA.
Vcrionb3oBaHWe  3M€KTpOJBUraresnel B TeXHUYECKUX
yCTPOWCTBax U Ha TPAHCIIOPTe.

O/ieKTpoMarHuTHasi HHAYKLMS (4 u)

Oneitel ®apages. fIBneHue 3/1eKTPOMarHUTHOM WHJYKLIMH.
[TpaBuno Jlenna. OnekrporeHeparop. CriocoObl TMOTy4eHUs
3/1eKTPUYECKOH JHEepruu. OeKTPOCTaHLIMU Ha
B0300HOB/ISIEMbIX UCTOYHUKAX SHEPTHUMU.

ONeKTpUYeCcKui TOK, YCJIOBUS €ro

CyILLleCTBOBaHUS1. MICTOUHUKMN Bubmiorexa LIOK
ym ' https://m.edsoo.ru/ff0a95a4
3JIEKTPUUECKOT0 TOKA
bubmiorteka LJOK

[lercTBUS 5/1€KTPUUECKOI0 TOKA

https://m.edsoo.ru/ff0a96b?2

Ypok-uccienoBanue "[leiicTBre
371eKTPUYECKOr0 M0Jist Ha TPOBOJHUKYU U
JUIEKTPUKN"

SJIeKTpI/I‘JECKI/Iﬁ TOK B MeTa/ljldX,
JKUAKOCTAX U I'a3dX

bubmoreka IIOK
https://m.edsoo.ru/ff0a9838

OJieKTpuyecKas LeTlb U eé COCTaBHbIe
4JacTu

Cuna Toka. JTaboparopHasi pabota
"M3mepeHue U peryavpoBaHue CUJIbl
TOKa"

bubmoreka IIOK
https://m.edsoo.ru/ff0a8bd6

ONeKTpruyecKoe HarpsokeHUe.
BosbT™metp. JlabopaTopHast paboTa
"M3MepeHue U peryavpoBaHue
HarpsbkeHus"

bubmoteka LJOK
https://m.edsoo.ru/ff0a9e14

CoripoTuB/ieHHe TTPOBOJHUKA. Y e/IbHOe
COTIPOTHBJIEHHE BeIlleCTBa

bubmioreka LJOK
https://m.edsoo.ru/ff0aa738

JlabopaTopHasi paboTa "3aBUCUMOCTb
3JIEKTPUUECKOT0 COMPOTUBIIEHUS

MIPOBO/IHUKA OT €ro JI/IMHbI, TUI0IIa1
TIOIIePeYHOro CeueHus: U Mareprasa”

bubmoteka LJOK
https://m.edsoo.ru/ff0aa738

3aBHCUMOCThL CUJIbI TOKA OT Hallpsi>KeHus.

3akoH Oma /i1 yyacTKa Ljernu

bubmiorteka LJOK
https://m.edsoo.ru/ff0aad4a

JlaboparopHast pabota "VicciegoBanue
3aBUCUMOCTH CHJIbI TOKA, UAYILETO uepe3
PEe3UCTOP, OT COMPOTUBJIEHHS PE3UCTOPa
Y HalpspKeHusl Ha pesucrope”

bubmoteka LJOK
https://m.edsoo.ru/ff0aa04e

HOCJ’IE,Z[OBEITEIIBHOE U I1apaJ/ijieJibHOEe
coegrHeHMs IMTPOBOAHUKOB

JlaboparopHast pabota "TIpoBepka

bubmoreka LJOK
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rpaBW/ia CJIOXKEHUsI HarlpsDKeHUH TIpu
T10C/1eJOBaTe/IbHOM COeJMHeHUU [IBYX
pe3uCcTopoB”

https://m.edsoo.ru/ff0aaa58

50

JlaboparopHast paboTta "IIpoBepka
TIpaBUJIA Il CUJIbI TOKA TIPH

rapasuieslbHOM COeIMHeHUH Pe3UCTOpPOB"

bubmoreka IIOK
https://m.edsoo.ru/ffO0aadle

51

Perrenue 3a/1au Ha MPUMeHEHHUe 3aKOHA

52

53

Owma fi/1s1 pa3/TMuHOrO COeJUHEeHHsT Bubmmorexa [JOK
https://m.edsoo.ru/ff0aaf8a

TIPOBO/THUKOB

PaboTa ¥ MOIITHOCTb 3/IEKTPHUYECKOT0 bubmoteka LIOK

TOKa. 3aKoH JIxoysns-JleHua https://m.edsoo.ru/ff0ab124

JlaboparopHast paboTta "OrmpeieneHue Bu6morexa LIOK

pabOThI ¥ MOIITHOCTH 3/IEKTPUUECKOTO
TOKa"

https://m.edsoo.ru/ff0ab3e0

54

OJieKTpuUecKue 1eMy ¥ oTpeduTenu
3/IeKTPUUECKON SHEpTruu B OBITY.
KopoTkoe 3aMbIKaHKe

bubmioreka LJOK
https://m.edsoo.ru/ff0ab660

55

[ToAroToBKa K KOHTPOJIbHOM paboTe 1o
Teme. «CoeZIMHEeHUs IPOBOJHUKOB.
PaboTa ¥ MOIIJHOCTb TOKa»

bubmoteka LJOK
https://m.edsoo.ru/ff0abd2c

56

KonTponbHas pabota o Teme "
CoenvHeHus TIPOBOAHUKOB. PaboTta 1
MOIIIHOCTb TOKa»

bubmioreka LJOK
https://m.edsoo.ru/ff0abea8

57

[TocTosiHHBIE MarHUTBI, UX
B3aMO/IeNCTBHE

58

59

Ypok-uccnenoBanue "M3yueHue nosei bubmiorteka LJOK
IMOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1osie. MarHuTHOe 1oJie

bubmiorteka LJOK

3emM/I1 1 ero 3HaueHHe [1J1s1 XKU3HU Ha
3emie

https://m.edsoo.ru/ff0acOba

60

OmnsiT Opcresa. MarHuTHoe 1ose

3/71eKTPpUYeCcKoro Toka MarHutHoe rose Brb/morexa LOK

P https://m.edsoo.ru/ff0ac1d?2
KaTYyLIKU C TOKOM
[IpMeHeHMe 371IEKTPOMAarHUuTOB B bubmoreka LJOK
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TeXHUKe. https://m.edsoo.ru/ff0ac74a
61 OJIeKTPOIBUTaTe/ b TTOCTOSTHHOIO TOKa.
Vcnonib30BaHye 3/1eKTpojBUraTesiel B Bbubmoteka LIOK
TeXHUUECKUX YCTPONCTBAX U Ha https://m.edsoo.ru/ff0ac86¢c
TPaHCIIOpTe.
62 OnbiTel @apazesi. 3aKOH
3/1eKTPOMarHUTHOM MHAYKIWU. [TpaBuio
JleHnia
63 OnektporeHeparop. CrocoObl MOTyYeHust
3/1eKTPUYeCKOM SHepruMn.
D/IeKTPOCTAHIIUK Ha BO30OHOB/ISIEMBIX
VICTOYHUKAX SHEPruu
64 [ToAroToBKa K KOHTPOJILHOU paboTe 1o
TeMe "DieKTpUYecKre U MarHUTHbIe
sABJIeHUs"
65 KonuTponbHasi paboTa o Teme
"DneKTpuueCcKre U MarHUTHbIe siBjieHust"
66 Pabora ¢ Tekctamu 1o Teme "TernioBele siBjieHUS" Bubmaorexa IOK
https://m.edsoo.ru/ff0acb14
67 Pabota c Tekctamu 1o TeMe "TI0CTOSIHHBIN 3/1eKTPUUECKUI bubnuoreka LIOK
TOK" https://m.edsoo.ru/ff0acc5e
68 bubmioreka LJOK

Pabora c Tekctamu o Teme "MarduTHble SB/IeHUsS"

https://m.edsoo.ru/ff0acdc6

TemaTuueckoe IVIAHUPOBAHHE MMPAKTHYECKHX, naﬁopaTopme H KOHTPOJIbHBIX pHGOT B 8 Kacce

Ne Bup (dbopma) paboTsr Tema Kon-Bo uacoB, | Cpoku mpoBefeHUst
ILII. OTBOJMMBIX Ha (Hemesist, MeCs1T)
JTlAaHHYO paboTy
1 JlaboparopHast pabota " | "VccienoBaHue siBJieHUs TeTJI000MeHa ITPU CMeITMBaHUHT 1 3 Hefiesist OKTSIOps
XOJIOAHOU U ropsiueld BOZbI"
2 JlaboparopHasi pabota | "OmnpezeseHue yenbHON TEIIOEMKOCTH BelljeCcTBa" 1 4 Hefenst OKTAOPS
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3 KonTtpospHast pabota TeruioBble siBlIeHUS 1 2 Hezienst HOSIOPSI
4 JlabopatopHasi paboTa "OnpeeneHre OTHOCUTEIbHOU BIa)KHOCTH BO3yxa" 3 Hezenst HOSIOPSI
5 KonTtpospHast pabota W3meHeHre arperaTHbIX COCTOSIHUM 1 2Hepiens 1eKadpst
6 JlaboparopHas pabota "M3mepeHue U peryavpoBaHye CUJ/Ibl TOKA" 0,5 4 Hepens sHBAps
7 JTaboparopHast pabota "M3mepeHue U peryavpoBaHye HarpsKeHus" 0,5 1 Hepens peBpasis
8 JlabopatopHasi paboTa "3aBUCUMOCTD 3JIEKTPUUYECKOr'0 COTIPOTUBJIEHUS TIPOBOHYKA OT ero | 1 4 "enenst peBpans
JJIUHBI, TI/I0La41 TIOTIepeYyHOoro ceyeHus U MaTepuasa
9 JlabopatopHasi paboTa "UccnepoBaHve  3aBUCUMOCTM  CWJIbl  TOKa, MAyLero yepes |1 1 Hepesia MapTa
pe3ncTop, OT COMPOTUB/EHUS Pe3UCTOpa U HamnpsKeHWs Ha
pesucrope”
10 JTaboparopHast pabota "TIpoBepka rpaBuia C/TOKEeHUS HarpsbDKeHun npu | 1 2 HeJeJig MapTa
110C/1ej0BaTe/IbHOM COeJUHeHUH [IBYX Pe3UCTOPOB"
11 JIabopaTopHas pabora "[IpoBepka TmpaBWia [a CWIbI TOKa IIpyd Iapaj/ulejibHOM | 1 2 HeJlens1 MapTa
CoeJMHeHUU pe3uCTOpOoB"
12 | JlabopaTtopHasi pabota "OrnpeeneHrie paboThbI ¥ MOILI[HOCTH 3IEKTPUUYECKOr0 TOKa" 3 Hezie/iT MapTa
13 KonuTponbHast paboTa CoenvHeHre MPOBOJHUKOB 1 Hepens anpenst
14 KonTponbHast pabota MarnuTHbIe SIBJIeHUS 1 Hepenst mast
TEMATUYECKOE INTAHUPOBAHUE
9 KJ/IACC
Ne | Pa3pen, cofepixaHue. Tema ypoka JeKTpoHHBbIe H(pPOBbHIE Ko
YPOK o0pa3oBare/ibHbIE pecypchbl | /I-
d BO
gac
0B
1 Pa3pen 1. MexaHu4yeckue siB/IeHUSA MexaHuyeckoe JBU)KEHUE. 1
MexaHnuYecKoe JBH)KeHHe U crioco6bl ero onucanus (10 u) | MarepuanbHas Touka
2 MexaHudeckoe JBIKeHHe. MarepuaapHas Touka. | CHCTeMa oTcyera. OTHOCUTENBHOCTD Bbubmoteka LIOK 1
CucremMa  orcuéTta. OTHOCHTENBHOCTE  MEXaHMUecKoro | MEXaHWUeCKOro NBWKEHHUs https://m.edsoo.ru/ff0ad474
3 | tewkenns. PaBHOMepHOe TpAMONMHeRHOe  fBwKemue. | T ABHOMEDHOE MpAMO/MHeliHOe Bubmorexa IIOK 1

JIBIKeHUe

https://m.edsoo.ru/ff0ad19a
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10

11

12

13

14

15

16

17

18

HepaBHOMepHOe mnpsiMo/iMHeliHOe [BKeHue. CpeaHsisi U
MrHOBEHHasi CKOPOCTh TeJjla [IPU HePaBHOMEPHOM [IBM)KEeHUH.

YckopeHue. PaBHOYyCKOpeHHOE TMPSIMOJTMHENHOe
nBwkeHre, CBoOogHOoe nageHue. OnbIThl 'anues.

PaBHOMepHOe [BWXeHHe MO0 OKpPYXHOCTU. Ilepuog u
yacToTa oOpaujeHus. JIuHeiliHas W yr/oBasg CKOPOCTH.
LeHTpoCcTpeMuTe/IbHOE YCKOPEHUe.

B3aumopeiicrBue Tes (20 u)

[lepBelii 3akoH HproToHa. Bropoli 3akoH HbroToHa.
Tpetunii 3akoH HbtoToHa. [IpyHLIMIT Cynieprio3uiuy Cul.

Cuna ynpyrocty. 3akoH ['yka. Cuma TpeHus: cuja
TPEHUSI CKOJIb)KEHUsl, CUla TPeHUs TIOKOs, [pyrue BUJbI
TpeHus.

Cuna TsKeCcTd U
YckopeHre cBOOOHOTO TazieHusi. [IBiKeHHe TlaHeT BOKPYT
CosiHua. IlepBas kKocmuueckasi ckopocTb. HeBecomocTbs u
reperpysKu.

PaBHOBecMe  MaTepuaJbHOM  TOUKH.  AOCOJOTHO
TBEpZoe Teno. PaBHOBecre TBEDZOro Tesa C 3aKperyéHHOM
OCbI0 BpaueHus. MoMmeHT cuiibl. LIeHTp TsKeCTu.
3akoHbI coxpaHenus (10 u)

Nmnysnsc Tena. Mi3MeHeHue umIy/abca. MMIynbC CUJIBL.
3aKOH COXpaHeHMs UMITy/bca. PeakTUBHOe JiBM)KeHYe.
Mexanuueckasi paboTa 1 MomHoOCTh. Pabota cum
TSDKECTH, YIIPYroCTH, TpeHus. CBSI3b SHEPryuu U
pabortel. [ToTeHIMaBHAS SHEPTUS TeJla, TTOJHSATOrO
Ha/| TTIOBePXHOCTHIO 3eM/U. [loTeHLMaibHas SHeprus
oxarou npyxuHbl. Kunetnueckast sneprus. Teopema
0 KMHETUYeCKOU 3Hepryu. 3aKOH COXPaHeHUsI
MeXaHWUYeCKON SHepruv

3dKOH BCE€MHPHOI'0 TArOTEHUA.

HepaBHoMepHOe npssMOnMHeHOe
ABwKeHue. CpefiHsisi U MTHOBEHHast
CKOpOCTb

[IpsimosiMHetHOe PaBHOYCKOpPEHHOe
JIBUKeHue. Y CKOpeHue

bubmoreka IIOK
https://m.edsoo.ru/ff0ad8d4

CKOpOCTb TIPSIMOJTMHEMHOT'0
PaBHOYCKOPEHHOTO JBKeHus. ['paduk
CKOPOCTH

JlabopaTopHast pabora "OmnpezienieHne
YCKOPEHHSI TeJla IIPU PaBHOYCKOPEHHOM
JIBUYKEHUHU 10 HaKJIOHHOM TJIOCKOCTH"

bubmoreka IIOK
https://m.edsoo.ru/ff0adb18

CBobopHoe nagenue Te. OMNbIThI
[Nanunes

PaBHOMEpHOe [BU)XKEHHE 110
OKpy>xHOCTH. [Teproj 1 yactora
obparrienust. JTuHeliHasi ¥ yriaoBas
CKOPOCTHU

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

LleHTpOCTPEMHUTETbHOE YCKOPEHHE

[TepBsIi1 3akoH HbrtoTOHA. BekTop cusbl Bubmzotexa LIOK
https://m.edsoo.ru/ff0ae612
Bropoii 3akoH HeroTOHa. bubmioreka LJOK
PaBHOzeliCTBYIOIas cujla https://m.edsoo.ru/ff0ae72a
Tpertuii 3akoH HerotoHa. Cyneprnio3nnys bubnuoreka LIOK
CUn https://m.edsoo.ru/ff0ae982
Pemtenue 3azau Ha puMeHeHKe 3aKOHOB bubmiorteka LJOK
HreroToHa https://m.edsoo.ru/ff0aeb6c
bubmiorteka LJOK

Cwuna yrnipyroctu. 3akoH ['yka

https://m.edsoo.ru/ff0aeca2

Penienue 3a4a4 I10 TeMe «Cuna
YIIpYT'OCTH»

JlaboparopHast paboTa «OrmipeeneHue bubmoreka IIOK
JKeCTKOCTH TPYKUHBI» https://m.edsoo.ru/ff0aee28
Bbubmoteka LIOK

Cuia TpeHus

https://m.edsoo.ru/ff0af738
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19 Perienue 3azau o reme «Cusia TpeHusI» Bubmmorexa LIOK
https://m.edsoo.ru/ff0afa26
20 JlabopaTopHast pabora "OmnpeziesieHre bubmiorteka LJOK
Ko3(duieHTa TpeHUs! CKOMbXeHUs " https://m.edsoo.ru/ff0af8be
21 Peruenue 3azsau no teme "3aKOHBI
HproToHa. C'[Itzma ynpyrocty. Cuna Bubmiorexa LJOK
" https://m.edsoo.ru/ff0afb8e
TpeHust
22 Cuna TSDKeCTH U 3aKOH BCEMUPHOTO
TATOTeHUs. Y CKOpeHue CB06O,IE)[HOFO Bnbmaorexa LJOK
https://m.edsoo.ru/ff0af044
rajieHus
23 Ypok-koHbepeHius "[IBrkeHue Tes
BOKDYT I'PaBUTALIMOHHOTO LIeHTpa
(Conneunas cucrema). ['aakTuku"
24 Pewienue 3azau o teme "Cuna TsHKeCTU bubmorteka LJOK
Y 3aKOH BCEMHUPHOI0 TAroTeHus" https://m.edsoo.ru/ff0af5f8
25 [TepBast KocMHYecKasi CKOPOCTb. bubmoteka LJOK
HesecoMocTb U nieperpysku https://m.edsoo.ru/ff0af33c
26 PaBHOBecue MaTepua/sibHOW TOUKHU.
AbcomoTHO TBEPAOE Tesio. PaBHOBecHe bubmioreka LJOK
TBEP/0ro TeJla C 3aKPervIéHHOM 0ChbI0 https://m.edsoo.ru/ff0afe36
BpaleHust
27 MowmeHT cuiibl. LIeHTp TsbKecTH
28 Peienue 3azau 1o teme "MOMEHT CUJIBI. bubnuoreka LIOK
IleHTp TsKECTH" https://m.edsoo.ru/ff0b02b4
29 [ToAroToBKa K KOHTPOJILHOU paboTe 1o
Telv'?e "MexaHI/IquK(I))e ,E[BI/I)KGEI/IE. Bubmiorexa [JOK
o " https://m.edsoo.ru/ff0b0408
B3aumogencTBue Ten
30 KonTtposnpHast pabora o Teme
"MEXI;HI/I‘JECKCI)JQ JIBKeHue. Bubmaorexa LIOK
o " https://m.edsoo.ru/ff0b06ec
B3aumogencTBue Ten
31 Nmnynse Tesa. UMiynbe cuiibl. 3aKoH
COXpaHeHUsl UMITy/IbCa. YTIpyroe u Bnbmaorexa [JOK
. https://m.edsoo.ru/ff0b07fa
HeyIpyroe B3auMo/ZleCTBYE
32 Peiienue 3azau 1o teme "3akoH bubmmoreka IIOK
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COXpaHeHus1 UMITy/Ibca"

https://m.edsoo.ru/ff0b096¢

33 Ypok-koHbepeH1us "PeakTUBHOe
[BUKEHUe B IIpUpO/ie U TeXHUKe"
34 MexaHuueckasi paboTa U MOIIIHOCTb Bnbmaoreka LIOK
https://m.edsoo.ru/ff0b0a84
35 PaboTa CU/bI TSDKECTH, CUJTbI YIIPYTOCTU bubmoreka IIOK
Y CUJIbl TPEHUS https://m.edsoo.ru/ff0b0db8
36 JlabopaTopHast pabota «OmnpezeneHye
paboThI CU/IBI TPEHUS TIPY PABHOMEDPHOM
JIBIDKEHUU Tela TI0 TOPU30HTa/IbHOM
TIOBEPXHOCTU»
37 CBs13b 3HEpruy 1 paboThI.
IToTeHuManbHAsT SHEPTUST
38 Kunetnueckas sHeprus. Teopema o bubmoteka LIOK
KUHEeTUYeCKOW SHeprumn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHeHUs SHePriU B MeXaHUKe
40 JlabopaTopHast pabota «/3yueHne bubmioreka LJOK
3aKOHA COXPaHeHUsI SHePIUN» https://m.edsoo.ru/ff0b12fe
41 | Pa3aen 2. Mexannyeckue Koje0aHHusi M BOTHbI KonebarenbHoe /iBIKeHUE U €T0 bubnuoreka LIOK
Mexannueckue Koiedbanus (7 u) XapaKTepUCTUKU https://m.edsoo.ru/ff0b1858
42 KonebarenbHoe [IBUKeHue. OcHoBHble | 3aTyxaroiiue kKonebanusi. BeiHyxgeHHble | Bubnuoreka IIOK
XapaKTePUCTHKK KOJiebaHuil: Mepuoji, 4yacTota, amIruinTyga. | KojebGanus. PesoHaHc https://m.edsoo.ru/ff0b20£f0
43 | MaremaTuueckuii ¥ TNPYKUHHBbI MasATHUKU. IIpeBparjenue | MaTeMaTHUeCKUi U TIPYKUHHBIM
SHepruy rpu KosebaTesbHOM /IBUKEHUN. MAaATHUKH
a4 3aTyxaiomye KoneGaHus. BhiHyKzeHHbIe KonmeGauus, | Y POK-MCCIEJOBAHNE «3aBUCHMOCTD Bubmioteka LIOK
Pe3onanc. repHozia KomebanHii OT JKecTKoCTH https://m.edsoo.ru/ff0b197a
MexaHu4yeckue BO/IHbI. 3BYK (8 u) HPYHHBI 1 MACcChl IPy3a»
45 [IpeBpaitieHne sHepruu npu
MexaHuyeckyde BOJIHBL. 3BYK MexaHWueCKue BOJIHBI.
. MeXaHUUeCKHX KomeOaHUsIX
26 | CBOICTBa Me€XaHUUECKUX BOJIH. TIpO/i0/IbHbIE U TIONEpeYHbie JaGoparopHast paboTa «Orpeenere
BO/HBI. [IIMHA BOJIHBI W CKOPOCTh €€ PpAaCHpPOCTPAHEHHUS. | yacTOTRI U neproga Kosebanuii EH@.THOTEKa HOI;C
MexaHHyeckue BOJHBI B TBEDAOM Tese, CeHCMUUECKHE | mpy;KMHHOTO MAsTHUKA» ttps:/m.edsoo.ru/tf0blaec
47 | BOJIHBI. JlaboparopHast paboTa «ITpoBepka bubmoreka IIOK

He3aBUCHMOCTH Ilepuozia KonebaHui

https://m.edsoo.ru/ff0b197a
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48

49

50

51

52

53

54

55

3ByK. I'pOMKOCTE 3ByKa W BbICOTAa TOHa. OTpakeHue
3ByKa. IH(pa3ByK U y/IbTpasByK.

rpy3a, moBenieHHOro K HUTH, OT MaCChI
rpy3a»

Mexauuueckuie BoJIHbI. CBOUCTBa
MexXaHU4eCcKuXx BoJIH. [IpogosibHbIe U
TI0T1epeyHble BOJTHBI

bubmoreka IIOK
https://m.edsoo.ru/ff0b21fe

Ypok-KoH(bepeH1us "MexaHUUeckKue
BOJIHBI B TBEpZOM Teste. CelicMUUecKue
BOJIHBI"

3ByK. PacripocTpaHeHue ¥ oTpakeHue
3ByKa

Ypok-uccnenosanue "HabsrozeHuve
3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI"

['pOMKOCTB 3BYyKa U BbICOTA TOHA.
AKyCcTUUeCcKul pe3oHaHC

Ypok-koHbepeHLUs Y IbTPa3ByK U
VH(pa3BYK B IPUPO/ie U TeXHUKe"

bubmoteka LJOK
https://m.edsoo.ru/ff0b23ca

[ToAroToBKa K KOHTPOJILHOM paboTe 1o
Teme "3aKOHbI COXpaHEeHMUS.
MexaHuueckue Koje0aHus U BOJIHBI"

bubmoteka LJOK
https://m.edsoo.ru/ff0b25f0

KonTponbHast paboTa 1o Teme "3aKOHBI
coxpaHeHUs1. MexaHWUecKHe KoyieOaHus
Y BOJIHBI"

56

57

58

59

60

Paspen 3. D/1eKTpoMarHuTHoe 1oJjie v
3/IeKTPOMarHMTHbIE BOJIHbI

JJIEKTPOMarHuTHOeE 10JIe ¥ 3/IeKTPOMarHuTHbIe
BOJIHBI (6 1)

ONeKTpOMarHuTHOe MoJie. DJIeKTPOMarHUTHbIE BOJIHBIL.
CaoiicTBa 3/IeKTPOMAarHUTHBIX BOJIH. [Ikana
3/1eKTPOMAarHUTHBIX BOJIH. Vcrionb3oBanve
3/IeKTPOMAarHUTHBIX BOJIH I/ COTOBOW CBSI3M.

OneKTpoMarHuTHas mpupoza csera. CKOpPOCTb CBeTa.
BosHOBBIE CBOMCTBA CBeTa.

OneKTpOMarHUuTHoe Ioie.
ONeKTPOMarHUTHbIE BOJIHbI

but6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

CBoiiCcTBa 3/1eKTPOMAarHUTHBIX BOJIH

Ypok-koHpepenuus "Ilkana
3/IeKTPOMArHUTHBIX BOJIH.
Vcniosib30BaHMe 3/1eKTPOMarHUTHBIX
BOJIH JI/I51 COTOBOM CBSI3U"

but6mmorekxa [IOK
https://m.edsoo.ru/ffOb2fe6

Ypok-uccnenoanue "V3yueHre CBOMCTB
3/IeKTPOMAarHUTHLIX BOJIH C [IOMOLL[BIO
MobuBbHOTO TenedoHa"

bubnunoreka LIOK
https://m.edsoo.ru/ffOb2c6c

PerieHve 34444 Ha orpeaejeHrne 4YaCTOThI
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W OJIVHBI 3JIEKTpOMAr HUTHOM BOJTHBI

61 OD/eKTpoOMarHuTHast IPUPo/ia CBeTa.
CkopocTtb cBeTa. BonHOBBIe CBOWCTBA
CBeTa
62 | Pasgen 4. CBeToBbIe sIB/IeHUA Wcrounuku ceta. [IpsmonvHeliHoe Bu6moreka [OK
3aKoHbI pacnipocTpaHeHus cseta (6 u) pacrnpocTpaHeHue cBeTa. 3aTMeHUs https://m.edsoo.ru/ff0b3658
3akoHbl pacrpocTpaHeHus ceeta Jlyuesas wmogens | CosHIa v JIyHbI
63 | ceera. Mcrounuku ceera. [IpaMo/iHeiiHOe pacripocTpaHeHue | 33aKOH OTPaXeHHst CBeTa. 3epKasa. Bu6miorexa [IOK
cBeta. 3arvenus ConHya u JIyHe. OTpakeHue cBera, | PelIEHNE 33/1a4 HA IPUMEHEHHE 3aKOHa https://m.edsoo.ru/ff0b38c4
T1nockoe 3epKano. 3aKOH OTPaKEHHUS CBeTa. OTpaKEHNS CBETA
o4 IIpenomnenne cBeta. 3akKOH TIpeJIOMJIEHUs CBeTa. TIpenomnenie ceera. 3aKoH Bubmmorexa LIOK
TIPeJIOMJIEHHST CBETa https://m.edsoo.ru/ffOb3aea
65 [TosTHOe BHyTpeHHee OTpakeHue cBeTa. Vcrnonb3oBaHue TTo/H0e BHVIDEHIee OTDKeHIe CheTa
TOJIHOTO BHYTPEHHET0 OTPa)KeHHUsI B ONITUUYECKHUX CBETOBOJAX. 1P P | bubmorteka LIOK
HVcrnonib30BaHMe TOJTHOTO BHYTPEHHET 0 i
Jlun3pl 1 onTHyeckue npu6opwI (6 ) OTpa)keHWsl B ONITUYECKUX CBETOBOZJAX https://m.edsoo.ru/ff0b3c5e
66 JIun3bl U onTrueckue Tipubopsl JIuH3a. Xog aydeid B JTaGoparopHast paGota "cciiegoBaHue
mun3e. OnTHYeckas cucreMa (oToanmapata, MUKPOCKONA W |  3aBHCHMOCTH yTJia PeIOMIeHHs
Tejleckona. I'1a3 Kak onruuyeckas cucrema. baM30pyKOCTb M | CBETOBOTO jiydya OT yrJia Ta/ieHus Ha
[laJIbHO30PKOCTb. rpaHuLie "BO31yx-CTekno""
67 | Pasnoxenue Gesioro ceera B criekTp (3 4) Ypok-KoHpepeHuus "Vicnons3opaHue
Pa3niokeHue 6enoro ceera B criekTp. OmbiTel HptoToHa, | [O/IHOIO BHYTPEHHETO OTPAXKEHUA.
C/10’KeHHe CTeKTpa/IbHbIX L[BETOB. [JUCIepCrs CBeTa. CBETOBO/bl, ONTHKOBO/IOKOHHAs CBA3B"
68 JInH3bl. OniThyeckas CUsa JIMH3bI Bubmaorexa LIOK
) https://m.edsoo.ru/ff0b3f2c
69 [TocTpoeHue n300pakeHUi B IMH3aX Bubmaorexa LIOK
https://m.edsoo.ru/ff0b444a
70 JlaboparopHasi pabota "OnpepeneHue
(bOKyEHOFE paCETOHHI/IH u O]i)'IT'EIEILIeCKOI\/’I Bnbmaoreka LIOK
o https://m.edsoo.ru/ff0b4206
CWJIbI COOMparoIel JIMH3bI"
71 Ypok-koHpepeHus "OnTuyeckue bubnuoreka LIOK
JIMH30BbIe TpUbophHI" https://m.edsoo.ru/ff0c0a7e
72 I'na3 Kak ontuyeckasi cucreMa. 3peHue Bnbmiorexa [JOK
) https://m.edsoo.ru/ff0b4684
73 Ypok-kKoHbepeH1us "[ledeKThbl 3peHusl.
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Kak coxpaHuTts 3peHue"

74 1(—’)a3no>KeHHe Genoro cBera B CITEKTP. Bu6morexa LIOK
nbITl HetoTOHA. CrioykeHue
https://m.edsoo.ru/ff0cOf4c
CIeKTpasbHbIX 1[BeTOB. Jlucnepcus cBeTa
75 JlabopaTopHast pabota "OmnbIThI TIO
passio>keHuto 6eoro cBerta B CIIeKTp U Bbubmoteka LIOK
BOCIIPUATHIO LBeTa IIpeMeTOB IIPU UX https://m.edsoo.ru/ff0cOe2a
Ha0JII0/IeHUH Yepe3 I[BeTOBbIe (DHUILTPHI"
76 Ypok-npakTUKyM "BoJIHOBBIe CBOMCTBA
CBeTa: Jucriepcusi, HTepdepeHLus U
Judpakuus”
77 | Pa3pen 5. KBaHTOBbBIe iB/IeHUS OneiThl Pe3epdopja v ryiaHeTapHast bubmoreka IIOK
HcnycKaHue M NOr/I0IeHUe cBeTa aToMoM (4 u) MOJesib aTOMa https://m.edsoo.ru/ff0c12a8
78 Orneitel Pesepdopga v miaderapHas mogenb aroma. | Ilocrynartel bopa. Mogens atoma bopa
79 | Mogen» atoma Bopa. Mcmyckanume M morjomjeHde cserta | VICIyCKaHue ¥ MOTJIOLIeHKe CBETa Bbubnuoreka LIOK
aromoM. KBaHTbL. JIMHelyaThle CIIeKTpbL. aroMoM. KBaHTEIL. JIuHelyaTble CrIeKTpbl https://m.edsoo.ru/ff0c144c
80 | Crpoenue aromuoro sapa (6 u) YPOK-NpaKkTHKyM "Ha?mo,quHe Bubmoteka LIOK
Pa/IM0aKTHBHOCTh. Afbba-, 6eTa- i raMMa-H3/IyueHus. CIIeKTPOB UCITYCKaHUS https://m.edsoo.ru/ff0c1550
81 Crpoenue aromHoOro szapa. HykioHHasi Mojenb aTOMHOrO | PaZi0akKTUBHOCTH U €€ BU/bI BuGmaorexa LIOK
) https://m.edsoo.ru/ff0c1672
g2 | AApa. Msortombl. PajunoaktuBHbIe mpeBpaieHus. Ileprog Crpoerue atomHOro spa. HykonHas Bubmorexa [TOK
HojTypaciiajia aToMHBIX SZ€p. MO/Je/b https://m.edsoo.ru/ff0c18ac
83 | flnepHblie peakuuu (7 4) bubnuoreka LIOK
fAnepHble peakiuy. 3aKOHbI COXpaHeHUs 3apsijOBOrO U PajauoakTHBHbIE NpeBparlerus. N30Tomb! https://m.edsoo.ru/ffOclal4
84 | maccoBoro umces. OHeprusi CBsi3u aTOMHbIX sifiep. CBs3b | PelueHue 3asau o teme: BbubmoTeka LIOK
Maccbl M SHEPrum. Pea}(]_]"pn/] CUHTe3a U /[ieJeHus sanep. "Pa/:[I/IOEiKTI/IBHbIe Hp&Bp&H.[EHHH" https://m.edsoo.ru/ffOC1b4a
85 | Vicrounuku sHepruu CoJjiHLIa U 3BE3],. Ilepuoz monypacriazia
86 | Anepras snepretrka. JleiCTBHS Pa/IAOAKTHBHBIX Ypok-KoHepeHius "PajuoakTiBHbIe Bu6morexa LOK
W3/lyuyeHUl Ha KMBbIe OpraHu3Mbl H3ﬂyqu£1’1 B IIpUpoAe, Me/IULIMHE, https://m.edsoo.ru/ff0c2126
TEXHHUKe
87 AnepHble peaku. 3aKOHBI COXpaHeHUs bubmoreka IIOK
3apsilOBOT0 ¥ MaCCOBOTO YUCeT https://m.edsoo.ru/ff0c1c58
88 OHeprus CBsI3U aTOMHBIX s7ep. CBs3b Bbubmoteka LIOK

MdCCBhI M1 SHEPI'UHA

https://m.edsoo.ru/ff0c1d7a
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89

Peiienue 3azau o teme "AznepHoie
peakumuun"

90 Peakumu cuHTe3a U fienenus saep. bubmiorteka LJOK
Nctounrku sHeprun CoJsiHLIa U 3BE3] https://m.edsoo.ru/ff0c1e88
91 Ypok-koH(epeHLus " nepHast
SHepreTUka. [lelicTBUsl paJu0aKTUBHBIX
V3/ly4yeHUM Ha )KUBble OPraHUu3Mbl"
92 [ToAroToBKa K KOHTPOJILHOM paboTe 1o
Teme "D1eKTPOMarHUuTHOe T0JIe. bubmmoreka LIOK
DJIeKTPOMarHuTHbIE BOJTHbL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sABJIeHUs"
93 KonTponbHasi paboTa 1o Teme
"DeKTpOMarHMTHoe IoJie.
OJIeKTpOMarHuTHbIe BOHBL. KBaHTOBBIE
sABJIeHUs"
94 . [ToBTOpEHMe, 0600IIEHNE.
Pa3gen 6. [ToBTOpHUTEIHHO-00001AIOIUAMI MOAY/TH p g - bubmioreka LJOK
JIaboparopHble pabOTHI 10 KypCy
. o . https://m.edsoo.ru/ff0c245a
Bsaumogencreue Ten
oE IToBTOpeHue 1 00001eHIe Co/lep>KaHus Kypca (PU3NKHU T o0 5
OBTOpeHuUe, 00001 eHe. PerieHne
3a 7-9 kacc (9 1) PEHUE, o Bub6mioreka [IOK
o pacyeTHbIX U KaUeCTBEHHBIX 3a/iau 110
[MToBTOpUTENEHO--00001IArOIIMI MOAY/b TpefHa3HaueH o . https://m.edsoo.ru/ff0c2572
Teme "TenioBble MPOLIECCHI
JIUIT  CHUCTeMaTh3alud W 000OIeHuss  mpeaMeTHOro
96 N [ToBTOpEHUe, 060611IeHNE. PertieHne
COJIEP’KAaHUsT M OTbITA [eSTeTbHOCTH, TPHUOOPETEHHOrO TIPH bubmioreka LJOK
pacyeTHbIX U KaUeCTBEHHBIX 3a/iau I10 httos://m.ed 0c2a22
M3yYeHUHM BCEro Kypca (U3uKH, a TaKKe IS TIOATOTOBKU K |  rave "KII J1 TerIoBbIX /IBUraTesei’” ttps://m.edsoo.rw/fflcza
97 | OCHOBHOMY TIOCY/apCTBEHHOMY 5K3aMeHy M0 (u3uKe JJis TlosTopeHue, 0606weHue. Pewenne o OK
- nbnmoreka
O6y‘la}OH_[I/IXCH, BbI6paBH_II/IX 3TOT y‘-IE6HbII/I npegmer. pacyeTHBIX U KaueCTBeHHBIX 3a/ay 1o L[
- A https://m.edsoo.ru/ff0c2b30
Ilpy w3yyeHuu [JaHHOrO Moay/isa peanusyrorcss u | teme "KIIJI 31eKTpOyCTaHOBOK
98 | cucTeMaTH3UPYIOTCS BUIbI  JIeITeIbHOCTH, Ha OcHoBe | [loBTOpeHue, 0000IIeHNe. Bu6morexa LIOK
KOTOpbIX ObecrieurBaeTcsl [IOCTH)KeHWe TIpeJMeTHBbIX U JlaGopaTopHbIe pabOTBI MO KypCy https://m.edsoo.ru/ff0c2c52
MeTanpe/MeTHbIX TUIaHUPYeMBIX pe3y/IbTaTOB 0byueHus, | CBETOBBIE SB/IEHUS"
99 | hopMupyeTCsi ecTeCTBEHHOHayuHasi TPaMOTHOCTB: OCBOeHWe | IIOBTOPeHHe, 0606&“‘*‘*“‘3- Pabora c Bu6uoreka LOK
HAyYHBIX MeTOJOB HCC/Ie[OBaHMs SIBAEHWH TNpUpogbl 1 | | ohclaMi H?' Teme "3aKOHbI COXPaHeHHs! https://m.edsoo.ru/ff0c2d6a
B MeXaHHUKe
TEeXHUKH, OBJIafileHhe yMeHUsIMH OOBSICHATb (Uu3nuecKue
100 ’ A y P IToBTOpenue, 0600611eHHe. PaboTa ¢ bubsuoreka LIOK
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101

sIBJIeHWs, TIPUMEHsA TMOJIyYeHHbIe 3HaHMS, pellaTb 3a[a4H, B
TOM UK CJ/Ie KaUeCTBEHHbIEe U 3KCIIepUMEeHTAJ/IbHbIe.

102

TekcTamMu 110 TeMe "KosieGaHus ¥ BOSTHBI"

https://m.edsoo.ru/ff0c2e82

[ToBTOpenue, 060061eH1e. PaboTa ¢
TeKcTaMu 110 TeMe "CBeToBbIe IBJIeHUsI"

bubmoreka IIOK
https://m.edsoo.ru/ff0c3044

[ToBTOpenue, 060061eH1e. PaboTa ¢
TeKCTaMHu 10 TeMe "KBaHTOBas U sijepHas
busuka"

TemaTuueckoe IVIAHUPOBAHHE MPAKTHYECKHX, naﬁopaToprlx H KOHTPOJIbHBIX pHGOT B 9 K/1acce

Ne Bug (popma) paboTsl Tema Kos-Bo uacos, Cpoku
ILII. OTBOJIMMBIX Ha MpoBeieHust
JaHHYIO0 (Hepesisi, MecsLT)
pabory
1 JlabopatopHasi pabota | "OripefesieHre YCKOPeHUs TeJia IPYU PaBHOYCKOPEHHOM [JIBIKeHuH | 1 3 Henens
10 HAaKJIOHHOW MJIOCKOCTH" ceHTsIOpst
2 JlabopatopHasi pabota | «OmpezesieHNe XXeCTKOCTU TIPY>KUHBD» 1 2 Hefenis
OKTS0psI
3 JlaboparopHasi pabota " | "Ornpezenerue Ko3dduivieHTa TpeHHs CKObKeHus" 1 3 Hepens
OKTSI0pst
4 KonTponbHas paboTa "MexaHunuecKoe ABWKeHue. BzaumoaerictBue ten" 3 Hezienst HOsIOpst
5 JlabopatopHast pabota | «OmpezesieHre pabOThI CUJIbI TPEHHUS TIPU PABHOMEPHOM 1 Hepens
[BI)KEHUHU TeJjla M0 TOPU30HTA/IbHOM TTOBEPXHOCTH neKabpst
6 JlaboparopHas paboTa «/3yueHue 3aKOHA COXPaHEHUS] SHEPTUN» 1 3 Hepens
JeKaopst
7 JlabopaTopHasi paboTa «OmnpepeneHrie 4aCTOThI U Mepro/ia KoreOaHUi Py>KUHHOTO 1 2 Hejlesisl STHBaps
MasiTHUKa»
8 JlabopatopHasi pabota | «[IpoBepka HE3aBUCUMOCTH Te€pUo/ia KoyiebaHui rpys3a, 1 2 Heflensl siHBapsi
TNIO/IBELLIEHHOr0 K HUTH, OT MacChl Ipy3a»
9 KonTtposnbHast paborta "3aKoHbI coxpaHeHHs. MexaHWuecKue KojeOaHus U BOJTHBI" 4 Hejens ssHBaps
10 JlabopaTopHasi paboTa "WccnenoBanue 3aBUCMMOCTH YIJIa IPeIOMJIeHHs CBETOBOIO 4 Hepesnst
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Jiyya OT yIJia afleHusl Ha rpaHuLie "BO3JyX-CTeKJIO0

deBpans

11 JlabopaTtopHasi paboTa

"OrnpefenieHre (HOKYCHOT'O PAaCCTOSTHUSI U ONTTUUECKOW CUJTbI 1 1 Hefiesig MapTa

cobuparoriel JTMH3bI"

12 JlaboparopHas paboTa

"OMBITHI 0 Pa3/I0XKeHUIO 6e10ro cBeTa B CIIEKTP U BOCIIPUSITHIO 1 3 Heziesst MapTa

1[BeTa MpeJMeTOB MPHU UX HaO/II0jeHUH Yepe3 [IBeTOBbIe (DHIbTPhI"

13 KonTponbHast paboTa

"DNeKTpOMarHiTHOE MoJie. DJIeKTPOMarHuTHbIe BOJIHBI. 1 4 Hepens aripesist

KBaHTOBBIE IB/1IeHUA"

[Tpunosxenue K paboueii mporpamme «@opmebl yuyéta padodeil MporpaMMbl BOCIIUTAHUSA»

7Kacc
Tema, pa3gen KomnuectBo | @opMbl peanr3aliiv BOCIIUTATEIbHOTO TTOTEHLUaa TeMbI
4yacoB
Pa3pen 1. dusuka u eé posb B 64 YcraHOB/IeHWE JOBEPUTE/bHBIX OTHOLLIEHHH MEX/Y TeJarorndyeckuM paboTHUKOM U €ro
MO3HAaHUM OKPY>KAroL[ero Myupa 00yJaroIUMuCs
Bk/roueHMe B ypOK UTPOBBIX MPOLEYP AJIS MTOAep>KaHus MOTHBALUKM 00YJaroIUXCs K
TI0JIyYeHUIO 3HaHUU.
[TpumMeHeHMe Ha YPOKe MHTePAKTUBHBIX (hopM paboThl ¢ 00yUarOLMMUCS:
WHTEeJUIeKTYaIbHBIX UTP, CTUMY/IMPYIOLIUX TT03HABAaTeIbHYI0 MOTUBALIAIO 00yUarOIAXCSL.
[TpuMeHeHue TPYIITIOBOM paboThl UK paboThI B Mapax, KOTOPbIe y4aT 00yuaromyxcst
KOMaH/THOW paboTe 1 B3aUMO/IEHCTBUIO C IPYTUMHU 00yUarOIUMUCS
Paszpgen 2. [lepBoHayvasibHbIe Su Bk/TtoueHre B YpOK UTPOBBIX TIPOLIeYP IS TTO/Ziep>KaHusl MOTHUBALIMK 00YUarOIUXCs K
CBe/IeHHs O CTDOEHUH BelLleCTBa T0JIyUYeHUI0 3HaHUH.
[TpuMeHeHMe Ha YpPOKe UHTEPAKTUBHBIX (POPM PabOTHI C 00YUAIOLUMHUCS:
VHTeJUIeKTYaIbHbIX UTP, CTUMY/IUPYIOIIUX TI03HaBaTe/IbHYI0 MOTHUBAL[MIO 00YUarOL[UXCsl.
Paspen 3. [IBwkeHue u 21y Vicrionb3oBaHue BOCTIUTATE/IbHBIX BO3MOXKHOCTeH COflepyKaHus TeMbl yepe3 roz00p

B3aMMO/IENCTBHE TeN

COOTBETCTBYIOIIMX 3a7iay /ISl PELlIeHMs.
[TpuMeHeHUe Ha YpPOKe UHTePAaKTUBHBIX OPM PabOThI C 00YUAIOLUMUCS:

WHTE/JIEKTYa/IbHbIX W'D, CTUMYJTUPYIOIIHUX IT03HABATeIbHYI0 MOTHUBALMIO 00YJaIOIIUXCSI.
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[TpuMeHeHMe TPYIIOBOI pabOThI WK pabOTHI B MIapax, KOTOPbIE yyaT 00ydaroImxcst
KOMaHZIHOM paboTe ¥ B3aUMOZEMCTBUIO C APYTUMU 00YUarOIMHCS

Paspen 4. [1aBeHne TBEPABLIX
TeJl, )KUJKOCTel U ra3oB

214

Vcriosib30BaHUe BOCITUTATE/TBHBIX BO3MOYKHOCTE!H CO/IepKaHUsS TeMBI uepe3 mo00p
COOTBETCTBYIOIIMX 3a7iau /IS PELIeHHs.

[TpuMeHeHMe Ha YPOKe MHTEPAKTUBHBIX (hopM paboThl ¢ 00yUarOLMMUCS:
WHTEJUIEKTYa/IbHBIX UTP, CTUMY/IUPYIOIIUX TI03HABaTe/IbHYI0 MOTHUBAI[UIO 00YUaIOL[UXCSI.
[TprMeHeHMe TPYITIIOBOM pabOThI WK pabOTHI B IMapaX, KOTOPbIe yuaT 00yUarouXCsl
KOMaH/JHOM paboTe 1 B3aUMO/IEHCTBUIO C APYTMMU 00yUaroIIMUCS

[TpuMeHeHKe Ha YPOKe MHTEPAKTUBHBIX (hopM paboThl ¢ 00yUarOLUMUCS:
WHTEJUIEKTYaIbHBIX UT'P, CTUMY/IUPYIOIIUX TI03HABATe/IbHYI0 MOTHUBAL[UIO 00YUaIOL[UXCHI.
[TprMeHeHMe TPYITIIOBOM pabOThI WK pabOTHI B IMapaX, KOTOPbIe yuaT 00yUarouXcst
KOMaH/JHOM paboTe 1 B3aUMO/IEHCTBUIO C IPYTMMU 00yUaroIIMUCS

Pa3gen 5. PaboTa 1 MOIITHOCTb.

OJHeprus

124

Vcnonb3oBaHue BOCTIUTATE/ILHBIX BO3MOXKHOCTEH COZIEP>KaHUs TeMbI Uepe3 roz00p
COOTBETCTBYIOLUX 3a/lau /i/1s1 pellieHUsi. BK/toueHre B ypOK UTPOBBIX MPOLIEAYyP AJ1s1
T0/IIep>KaHusl MOTHBALIMK 00YUaOIUXCS K TIOJTYYEHUIO 3HAHUM.

[TpuMeHeHMe Ha YPOKe UHTEPAKTUBHBIX OPM PabOThI C 00YUAIOLUMHUCS:
WHTE/JIEKTYabHBIX UTP, CTUMYJIMPYIOL[UX [T03HaBaTeTbHYI0 MOTUBALUIO 00yUaroIUXCsl.

8 Knacc

Tema, pazgen

KomuuectBo
4acoB

q)OpMBI peain3alii BOCITUTATE/IBHOI'O MMOTEHLMA/Id TEMBI

Pazzen 1. TernnoBblie siBJieHUS

28

Vcrnosib30BaHre BOCTIUTATETbHBIX BO3MOXKHOCTEH COoZiepKaHHs TeMbI uepe3 1oj00p
COOTBETCTBYIOLUX 3a/lau /I/Isl PelleHus..

Bk/toueHre B YpOK UTPOBBIX TIPOLIEAYP /1S TIO/|iep>KaHusI MOTHBALIUU 00YJarOL[UXCs K
MOTyYeHUI0 3HaHUM.

[TpumeHeHMe Ha YPOKe MHTEPaKTUBHBIX (hopM paboThl ¢ 00yUarOIUMHUCS:
WHTeJUIeKTYaIbHBIX UT'D, CTUMYJ/IMPYIOLIHUX MT03HaBaTeIbHYI0 MOTHBALIMIO 00yJaroImuxcsl.

[TprMeHeHUe TPYIINIOBOM paboThl WK paboThI B Mapax, KOTOPhIe y4aT 00yYaromyxcs
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KOMaH/JHOW paboTe U B3aUMO/IEHCTBUIO C IPYTUMHU 00yUarOI[UMUCS

Pazgen 2. Dnektpuueckue u
MarHuTHbIE SIBJIeHUS

37

Vicrionb3oBaHMe BOCTIMTATE/IbHBIX BO3MOXKHOCTeH COZlepyKaHus TeMbl yepe3 roz00p
COOTBETCTBYIOLIMX 3a/lau [Jis1 pellieHusl.

Bk/toueHre B YpOK UTPOBBIX TIPOLIEAYP /IS TIO/iep>KaHusI MOTHBALIUU 00YJatOLUXCS K
TO/TYYeHUI0 3HaHUM.

[TpumeHeHMe Ha YPOKe MHTePaKTUBHBIX (popM paboThl ¢ 00yUYarOL[UMUCS:
VHTEIeKTYaIbHbIX UIP, CTUMYJIMPYIOIIUX [T03HaBaTeIbHYI0 MOTHUBALUIO 00YJarOIIXCSl.

[TprMeHeHMe TPYITIIOBOM pabOThI WK pabOTHI B IMapaX, KOTOPbIE yuaT 00yUarouXCsl
KOMaH/JHOW paboTe U B3aUMO/IEMCTBUIO C IPYTUMH 00yUarOI[UMUCS

9 kacc

Tema, pazgen

KonmuectBo
4acoB

(I)OPMI;I pea/ir3alih BOCIIMTATE/IbHOI'O IIOTeHLIMa/ld TEMbI

Pasgen 1. MexaHnuueckue
SIBJIEHUS

40

Y CTaHOB/IEHUE [[OBEPUTE/TbHBIX OTHOILIEHUH MEXX/Ty TeIarornuecKuM paboTHUKOM U ero
00yyJaroImUMUCs

Vcriosib30BaHKe BOCITUTATE/IbHBIX BO3MOXKHOCTEH COZIep)KaHusI TeMbI uepe3 mo60p
COOTBETCTBYIOIIUX 3a/]au [I/isl PELIeHUs].

Bk/roueHue B ypOK UTPOBBIX MPOLEYP AJIS MOAep>KaHus MOTHBALUKM 00YJaroIUXCs K
TI0JIyYeHUIO 3HaHUU.

[TpuMeHeHMe Ha YpPOKe UHTEPAaKTUBHBIX OPM PabOThI C 00YUAIOL[UMUCS:
VHTEJIeKTYaIbHbIX UT'P, CTUMY/TUPYIOIIUX [T03HABaTe/TbHY0 MOTUBALIMIO 00yJarOIXCsl.

[TpuMeHeHMe TPYIITIOBOM pabOThI T pabOTHI B Mapax, KOTOPhIE yUaT 00yUaroIIuXCst
KOMaHZHOM paboTe ¥ B3aUMOZEMCTBUIO C APYTUMU 00YUarOIIMHCS

Pazpen 2.
Mexanuueckue
Ko1e0aHus U BOJTHEI

15

Vcriosib30BaHMe BOCITUTATE/TBHBIX BO3MOYKHOCTEH CO/lepyKaHuUs TeMbI uepe3 Toz0op
COOTBETCTBYIOIIUX 3a7iay [I/IsI peLleHMts.

[TpuMeHeHUe Ha YpPOKe UHTEPAaKTUBHBIX OPM PabOThI C 00YUAIOLUMUCS:
WHTEJUIEKTYaIbHBIX UTP, CTUMY/IUPYIOIIUX TI03HABaTe/IbHYI0 MOTHUBAI[HIO 00YUarOLHUXCSI.

[TprMeHeHUe TPYIITIOBOM paboThl MK pabOThI B Mapax, KOTOPhIe yyaT 00yuyaromMxcst
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KOMaH/JHOW paboTe U B3aUMO/IEHCTBUIO C IPYTUMHU 00yUarOI[UMUCS

Pazzen 3. 6 [TprMeHeHMe TPYIIIOBOM pabOThI WK pabOTHI B IMapaX, KOTOPbIe yuaT 00yUarouXcst
OIeKTPOMarHUTHOE KOMaH/JHOW paboTe U B3aUMO/IEMCTBUIO C IPYTUMHU 00YyUarOI[UMUCS
ToJsie U
[TpuBeueHHe BHUMaHKsI 00yUaroIUXCsl K IIEHHOCTHOMY acleKTy M3y4aeMoro
371eKTPOMarHUTHbIE =
Ha YPOKax Marepuasa (sBJeHui, 3aKOHOB, MpHO0POB)
BOJIHBI
Paspen 4. CBeToBbIe 15 Vicrnosib30BaHre BOCITUTATETbHBIX BO3MOKHOCTEH COZiepKaHHs TeMbI uepe3 1oj00p
SIBJIEHUSI COOTBETCTBYIOIIUX 3a/iau JJis pelieHust
[TpuBeueHHe BHUMaHKsI 00yUaroIMXCsl K IIEHHOCTHOMY acleKTy M3y4aeMoro
Ha YPOKax Marepuasa (sBJeHui, 3aKOHOB, TpHO0POB)
[TpuMeHeHMe TPYITIIOBOM pabOThI MJTH pabOTHI B Mapax, KOTOPbIE YUaT 00yUarOIIUXCsI
KOMaHJHOW paboTe 1 B3aUMO/IeHCTBUIO C IPDYTUMH 00yUYarOIUMUCS
Paspen 5. KBantoBbIe 17 [IpuB/IeUeHHE BHUMAHKS 00YyUaroIMXCsl K LIEHHOCTHOMY aCIeKTy M3y4aeMoro
SIBJIEHUSI Ha YpOKax MaTepuara (siBJieHUM, 3aKOHOB, TIPUO0POB)
[TpuMeHeHMe TPYIIOBOM pabOThI MM pabOThI B Mapax, KOTOPbIE yUaT 00yUarOIIUXCsI
KOMaHJHOM paboTe 1 B3aUMO/IeHCTBUIO C IPYTUMU 00yUaroIMHUCs
Paszpgen 6. [loBTopuTenbsHO- 9 Vcnonb3oBaHue BOCIIUTATE/IbHBIX BO3MOXKHOCTEH COZIEP>KaHUsS TeEMbI Uepe3 roz00p

000011aroIi MO /Th

COOTBETCTBYIOIIMX 3a/au Ji/Isl PeLIeHHs
[TpuBieyeHre BHUMAaHUs 00yYaroMXCsl K 1leHHOCTHOMY aCleKTy U3y4aeMoro

Ha YPOKax Marepuasa (sBJIeHui, 3aKOHOB, IPUO0POB)

[TpuMeHeHMe TPYMIIOBOM paboThl WK paboThI B MTapax, KOTOPbIE YUaT 00yuaromuxcst
KOMaH/JHOW paboTe 1 B3aUMO/IEHCTBUIO C IPYTUMHU 00yUarOI[UMUCS
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YUYEBHO-METOJUYECKOE OBECIIEYHEHHME OBPA3OBATEJ/IBHOI'O ITPOIIECCA
OBA3ATEJ/IBHBIE YUEBHBIE MATEPUAJIbI /I YYEHUKA

» ®u3uka, 7 Knacc/ IepeiikuH A.B., O6IIIeCTBO C OrpaHUYeHHOM OTBeTCTBEHHOCTHIO « IPODA»; AKIMOHepHOe
obirectBo «M3marenscTBO «IIpocBeltieHre»

» ®u3suka, 8 knacc/ INepoikud .M., MBanos A.W., AkijoHepHoe o6iriecTBo «M3aarenscTBO «IIpocBelieHne»

» ®usuka, 9 knacc/ IepoikuH A.B., I'yrHuk E.M., O6111eCTBO C OrpaHUUeHHOM O0TBEeTCTBEHHOCTEIO «/[JPODA»;

AxnoHepHoe o0111ecTBO «M3marensctBo «IIpocBeltieHre»

METOANYECKHWE MATEPHUAJIbI VI YUUTEIA

IINPPOBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CET HHTEPHET
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