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[TIOACHUTEJIbHAS 3AITUCKA

[MporpamMa 1o ¢u3MKe Ha YpPOBHE OCHOBHOTO 00ljero o0Opa3oBaHHs COCTaBjieHa Ha
OCHOBe TI0JIOKEHWM W TpebOBaHWI K pe3y/ibTaTaM OCBOEHMs Ha 0a30BOM ypOBHE OCHOBHOM
obOpa3oBaTe/ibHOM MporpamMmbl, TipeActaBieHHbIx B ®I'OC OO0, a Takke C yuéToM
¢denepanbHOM paboueil mMporpaMMmbl BOCIUTaHUS Y KOHLeMLMHM TperojaBaHusi y4eOHOTO
ripeameta «PU3UKa».
CopepkaHve  mporpaMMbl MO0 (U3MKe  HarpaB/ieHO Ha  (popMupoBaHHe
eCTeCTBeHHOHAyUHON T'PaMOTHOCTM OOydYalolMXCcsi W OpraHu3alyio W3yueHuss (QU3NKA Ha
JieATeIbHOCTHOM OCHOBe. B mporpamMme mo ¢u3uKe YYWUTBIBAIOTCS BO3MOXXHOCTH y4ueOHOTO
npeaMera B peanusaiuu  TpeboBaHuit ®I'OC OOO K MIaHUPYEMBIM JIMUHOCTHBIM U
MeTaripe[METHbLIM  pe3y/ibTaTaM  O0ydeHHs, a  TakKke  MEXIIpeJMeTHble  CBSI3U
ecTeCTBeHHOHAYUHbIX yueOHBIX TIPeIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHusl.
[Tporpamma mo (u3MKe ycTaHaB/IMBaeT paclipeiesieHe yueOHOro marepuasa Io rojam
oOyueHust (1o Kjaccam), TIpeZJjiaraeT TIPUMEPHYIO TIOC/TIe[0BaTebHOCTh HW3YUeHUsl TeM,
OCHOBAaHHYI0 Ha JIOTHKe pa3BUTHS TMpPEJIMETHOTrO COJep)KaHusi M YyuéTe BO3PACTHBIX
0cobeHHOCTel 00YYaroIIUXCS.
[Tporpamma 1o ¢u3uKe pa3paboTaHa C Le/IbI0 OKa3aHUSI METOAMUYECKOM ITOMOLIY YUUTEJTHO
B CO3/laHUM paboueli porpamMMel 1o yueOHOMY TIpeIMeTy.
du3MKa ABSETCA CUCTeMO0OpPa3yIoIUM [IJisi eCTeCTBeHHOHAYUHBIX YUeOHBIX TTPeMeTOB,
MOCKO/IbKY (PU3MUecKre 3aKOHbI Jie)KaT B OCHOBe TPOLIECCOB U SIBJIEHWH, M3yuaeMbIX XUMUeH,
Ouosoruelt, actpoHOMMeH M QU3NUECKOU Teorpadueli, BHOCUT BK/AJ] B eCTECTBEHHOHAYUHYIO
KapTUHY MHpa, TIPeJOCTaB/sieT Haubosee siCHble 00paslibl NPUMEHEHHWs HayuyHOrO MeToza
M03HaHWs, TO eCThb Croco0a MoTyueHUst JOCTOBEPHBIX 3HAaHUHM O MUPe.
OpHa Y3 T/IaBHBIX 3aziau (usnueckoro obOpa3oBaHUs B CTPYKType o0iero oOpa3oBaHUs
COCTOUT B ()OPMHPOBaHMM eCTeCTBEHHOHAYYHOM TIpaMOTHOCTA M HWHTepeca K Hayke Yy
00yyJaroImxcsl.
V3yuenne ¢u3vkun Ha 0a30BOM YpOBHe TIpe/IiojiaraeT OBJafieHHe  CJie/lVIOIUMHU
KOMITeTeHTHOCTSIMH, XapaKTepU3YIOLUMHU eCTeCTBeHHOHaYYHYI0 IPaMOTHOCTb:
® HAy4YHO OOBSCHSITH SIBJIEHUS;
e OIIEHMBaTh U TTIOHUMATh 0COOEHHOCTH HayUHOT'0 UCC/Ie/IOBaHMS;
® UHTepNpeTUpPOBATh JaHHble M WCII0/Ib30BaTh HayuHble [0Ka3aTe/bCTBa [Jisi
T0JTy4eHusl BLIBO/IOB.
ey u3yueHWss (U3MKKM HA YPOBHE OCHOBHOT'O O0O0Iero oOpa3oBaHUs OTpefiesieHbl B
Kowntjenuu niperiofiaBanust yuebHoro npegMerta «®Pu3mnka» B 06pa3oBaTe/IbHbIX OpPraHU3alysax
Poccuiickoii ®Pepepaliui, peasu3yOLMX OCHOBHbIE 001je00pa3oBaTe/ibHble TPOrPaMMBbl,
yTBepxAéHHOW peweHreM Kosnernn MunHucTepcTBa mnpocBeleHusi Poccuiickor ®epepauyu
(mmpotokon ot 3 mekabdbpst 2019 r. Ne [TK4BH).
Lem u3yueHus pusmku:
e TmpuobOpeTeHHe WHTepeca W CTPeMJIEHUS OOYyYaroIUXCsl K HAyYHOMY HW3YUeHHUIO
TIPUPO/IbI, pa3BUTHE WX WHTEJ/JIEKTYaIbHbIX M TBOPUECKUX CITOCOOHOCTEH;

e pasBUTHe TPeJCTaBJeHMM O HAyyHOM MeTo/e TO3HaHUd U (popMHUpOBaHUE
VICCJ/Ie[J0BATe/IbCKOT0 OTHOILIEHHS K OKPY KatOIIUM SIBJIEHHUSIM;

¢ (QopmHupoBaHMe HAYYHOIO MUPOBO33peHUS KakK pe3ysibTaTa U3yYeHUs OCHOB CTPOEHHS
MaTepuu U (yH/jJaMeHTa/lbHbIX 3aKOHOB (hM3UKH;



e (opmupoBaHue TNpeJCTaBleHUN O POU (PU3UKU [Jisi Pa3BUTHsL JPYTUX eCTeCTBEHHbIX
HayK, TeXHUKH U TeXHOJIOTUH;

e pa3BUTHe TIPe/ICTAaB/IeHMM O BO3MOXHBIX cdepax Oygyieli mpodeccHoHaTEHOM
JesiTe/IbHOCTH, CBSI3aHHOM € (DU3MKOM, TIOJTOTOBKA K Ja/ibHeHIIIeMy 00yueHHIO B 9TOM
HarnpaB/IeHUH.

HocTxeHne 3TUX LjeJiel MporpaMMbl 1O (U3MKe Ha YpPOBHE OCHOBHOTO 0O1iero

obpa3oBaHus 06ecrieurBaeTCs pellieHreM C/IeAYIOIINX 3a/ay:

e TmpuobpeTeHWe 3HaHWKA O [JWCKPETHOM CTPOEHWM BeIeCTBA, O MeXaHWYeCKuX,
TEIJIOBbIX, 3/IeKTPUYECKUX, MaTHUTHBIX M KBAHTOBBIX SIBJIEHUSX;

e 1mpuoOpeTeHHe YMEHWM OINMUCHhIBaTh W OOBSICHATH (QU3NUECKHEe SBIEHUS C
VICTI0JIb30BaHVEeM MOTyYeHHbIX 3HAHUM;

® O0CBOEHMe METOJOB pellleHHsI MPOCTeMIINX pPACUETHBIX 33/ay C HKCI0JIb30BaHUEM
(r3nuecKrx Mojeneld, TBOpYECKUX Y MPAaKTUKOOPUEHTHPOBAHHBIX 33/jay;

e Dpa3BUTHe yMeHUW HaO/MoJaTh TIPUPOAHbIE SIBJI€HUSI W BBITIOJHATH  OIIBITHI,
nabopaTopHble pabOThl W 3KCIIEPUMEHTa/lbHbIe HCC/IeOBaHUS C KCII0/Ib30BaHUEM
W3MEepUTE/TbHBIX TIPUOOPOB;

® 0CBOeHHe MpHUEMOB paboThl ¢ WH(pOpMaIer GHU3NUECKOTO COJAep)KaHUs, BK/IOYast
vH(OPMALIMI0 O COBPEMEHHBIX [JOCTWKeHUsX (U3MKH, aHa/lu3 U KpUTHUecKoe
olleHMBaHUe UH(OpMaLIUK;

® 3HAaKOMCTBO cO chepamMu rpodecCcUOHaNIbHON /1eATe/IbHOCTH, CBSI3aHHBIMU C (PU3UKOMH,
Y COBPEMEHHBbIMU TeXHOJIOTUSIMU, OCHOBAHHBIMU Ha JJOCTHKEHUSIX (DH3UUeCcKoi HayKHu.

Ha u3yuenue ¢u3vku (6a30BbIli ypOBeHb) Ha YPOBHE OCHOBHOTO 001ero obpa3oBaHus
oTBOAUTCS 238 yacoB: B 7 Kjacce — 68 uacosB (2 uaca B HeJjent0), B 8 Kiacce — 68 uacoB (2 yaca B
HeJlesto), B 9 KJjiacce — 102 yaca 3 yaca B HeJiesto).

I[pesnaraemMelii B mporpamMMe 1o ¢pu3MKe repeveHb 1abopaTOpHBIX PabOT U OMBITOB HOCHUT
peKOMeHZaTe/IbHBIN XapaKTep, Y4WTe/lb [eslaeT BbIOOp TpOBeZieHUs] 1ab0paTOpHBIX paboT U
OTIBITOB C YUETOM UHAWBUAYATBHBIX 0COOEHHOCTeH 00yYaroImuXcsi, CITMCKA IKCIIePUMeHTaIbHBIX
3a/laHWl, MpejijiaraeMbIX B paMKax OCHOBHOT'O I'OCYy/IapCTBEHHOI'0 9K3aMeHa 1o (u3KKe.



COAEPXXAHUE OBYUYEHUSA
7 KJIACC

Paspen 1. dusuka ¥ e€ po/ib B IO3HAHWM OKPYXKaloIero Mypa.

dusrka — Hayka O mpupoge. fABneHusi npupozbl. Pr3ndeckre siBJeHUS: MeXaHUUeCKue,
TEeIJIOBbIe, 3/IeKTPUYEeCKre, MarHUTHbIE, CBETOBbIE, 3BYKOBbIE.

dusnyeckre BeMUUWHBL V3MepeHue GHU3NUECKHUX BeMUuuH. Dusnueckue MPUOOPEHI.
[TorperrHocTh U3MepeHui. MeXXayHapoiHasi CUCTeMa eIUHMI].

Kak ¢u3uka u apyrve ecTeCcTBeHHble HayKd WM3y4arOT TpPUpoOAy. EcTecTBeHHOHayuHbIN
MeToJ| T03HaHUS: HaO/Io/leHre, TIOCTAHOBKA HAYYHOTO BOIPOCA, BBLIJBIDKEHHE THIIOTe3,
JKCTIepUMEHT TI0 TIpOBEepKe THUIMoTe3, O00bsicHeHWe HabmogaemMoro siieHus. OrnvcaHue
(bu3HMUeCcKUX sIBJIEHUN C TIOMOILbIO Mo/jiesiel.

JleMoHCTparmy.

1. MexaHuuecKue, TeIJIOBbIe, 3/IeKTPUUYECKre, MarHUTHbIEe, CBETOBbIE SIBJIEHUSI.

2. ®wusuueckre NpubOpPBI U TPOLeAypa MPSIMbIX U3MepeHW aHaorOBbIM U LU(POBBIM

riprbopom.

JlaboparopHsie pabOTEI H OITBITBL.

Ornpe/ienieHye LieHbI [je/ieHUs LIKalbl U3MepUTeTbHOro rnpubopa.
N3mepeHMe pacCTOSTHUM.
V3mepeHure 00bEMa XXKUAKOCTH U TBEPOTO TeJa.
OnpegeneHre pa3MepoB MasbIX Tell.
W3mepeHne TemriepaTypbl MpU TIOMOLLM >XUAKOCTHOTO TepMOMeTpa U JaTuvKa
TeMIepaTyphbl.
6. TlpoBeseHue ucc/ieOBaHUSI MO TIPOBEpPKe TMUIOTE3bl: /1aJbHOCTb TM0JIETa I1apHKa,
MYIIEHHOTO TOPU30HTAIbHO, TeM 0oJiblile, YeM 00JIblle BHICOTA MTyCKa.

Paspnen 2. [lepBoHava/ibHbIe CBeAeHMS O CTPOEHMH BelljeCTBa.

CrTpoeHuve BelljecTBa: aTOMbl W MOJIeKY/bl, WX pa3Mepbl. OMbIThI, [0Ka3bIBaIOL[1e
JMCKPEeTHOe CTPOeHUe Bell|eCTBa.

[BwxeHne uactul BellecTtBa. CBsi3b CKOPOCTH [JBIDKEHMS] 4YaCTUL| C TeMIepaTypou.
bpoyHoBckoe pBrkeHuwe, auddysus. B3avMopelcTBHe dYacTul] BelllecTBa: MPUTSDKEHHE U
OTTa/IKMBaHUE.

ArperaTHble COCTOSIHUSI ~Bell[eCTBa: CTPOEHHWE Ta30oB, JKUAKOCTeH U  TBEPAbIX
(kpucTaniMueckux) Tea. B3anMOCBfI3b MeXy CBOMCTBAMM BeLIECTB B pasHbIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHOMOJIEKY/ISIPHbIM CTpoeHHeM. OcoOeHHOCTH arperaTHbIX COCTOSIHUMN
BO/bL.

JleMoHCcTparmy.

1. HabGsoeHre 6pOyHOBCKOTO JBHKEHUS.

2. Habmopenue auddy3un.

3. HabOsmropenuve siByieHUi, OOBSICHSIOIIUXCS TIPUTSDKEHHUEM WM OTTaJKMBAHWEM YaCTHI]

Bell|eCTBa.

JlaboparopHsre pabOTsI H OITBITEL

1. OtleHka AuamMeTpa aToMa MeTOZ,0M PsiZIOB (C UCII0Ib30BaHUeM doTorpaduii).

2. OnbIThI TI0 HAOJTFOIEHUTO TETJIOBOTO PACITUPEHUS ra30B.

3. OmbIThI IO 0OHAPY>KEHUIO AEeHWCTBUS CUJT MOJIEKY/ISIPHOTO TIPUTSKEHMUSI.

Pasgen 3. /IpibkeHre ¥ B3aIMOZEKCTBYE Tell.

e =



MexaHnuueckoe [JBrkeHWe. PaBHOMepHOe W HepaBHOMepHOe JBibkeHHe. (CKOpOCTb.
CpeziHss CKOPOCTb IIPY HePaBHOMEPHOM /IBI)KeHHUH. PacuéT myTy U BpeMeHH JBYKEeHUs.

flBnenve wHepuyu. 3aKOH HWHepLMM. B3aumogencTBue Ten Kak MpHUYMHA H3MeHEHHs
CKOPOCTH [IBWKeHMsI Teil. Macca Kak mepa MHepTHOCTU Tena. IlnoTHocTh BeiectBa. CBsA3b
TJIOTHOCTU C KOJTMUECTBOM MOJIEKY/T B eiMHULe 00bEMa BelllecTBa.

Cuna Kak XapakTepucTHKa B3auMogeucTtBus Ten. Cua ympyroctd M 3akoH ['yka.
V3mepeHune cuibl C NOMOLIBIO JUHaMoOMeTpa. fIBjieHMe TAroTeHWs U cuna Tsokectd. Cuia
TSDKECTU Ha Jpyrux naHetax. Bec Tena. HeBecomocTh. CiioykeHue CWUJI, HarpaB/IeHHBIX IO
O/IHOM TipsiMoii. PaBHOZeMcTBYtOIasi cul. Cusa TpeHus. TpeHue CKO/IbXKeHUs] U TPeHUe TOKOs.
TpeHue B 1IpuUpoje U TeXHUKe.

emMoHCcTparmm.

HabnroseHre MexaHUUeCKOTO IBWKEHUSI TeJia.

V3mepeHure CKOPOCTH MIPSIMOIMHEMHOTO ABU)KEHUSI.
HabsroeHuie siByieHUs] MHEPLAU.

HabsrojeHre W3MeHeHuUs1 CKOPOCTH TTPY B3aMMO/IeMCTBUM TeJl.
CpaBHeHMe MacC 0 B3aUMO/[eHCTBUIO Tel.

CrnoyxeHue CWJl, HarpaBJIeHHbIX 110 OZHOM TPSIMOIA.

/Iaﬁopampmfe PA0OOTHI H OIBITBL.

1. OmpeneneHrie CKOPOCTM pPaBHOMEDHOIO [BWXKeHHs (LlapyKa B >XKMIKOCTH, MOJeu

3JIEKTPUUECKOT0 aBTOMOOWIIS U TaK Jiasiee).
2. OrmpegeneHnie cpefHel CKOPOCTH CKOJIbXKeHHs OpycKa WM IIapuKa IO HaKJIOHHOM
TJIOCKOCTH.

3. OrmpepeneHue MJIOTHOCTU TBEPZOIO Tea.

4. OmnbIThl, AEMOHCTPUPYIOIIMe 3aBUCHMOCTb pacTsbKeHHUs (Aedopmaliu) MpPY>KUHBI OT
TIPUJIO>KEHHOM CUJTBI.

5. OmnbITel, JeMOHCTPUPYIOLLKE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIb)KEHUS OT Beca Teja U
XapakTepa COINpPUKaCaroLUXCsl TOBEPXHOCTEN.

Paspen 4. [laBneHue TBEPABIX TeJl, )KUAKOCTe! U Ta30B.

Haenerne. Criocobbl yMeHbIIIeHNS U YBellMueHus JaByieHus. [laByieHre ra3a. 3aBUCUMOCTh
JlaBjieHus1 ra3a oT 00béMa, Temriepatypsl. [lepesjaua JaBieHrs: TBEPABIMUA TeIlaMH, >KUAKOCTSIMU
v ra3amu. 3akoH [lackans. [ITHeBMaTHuecKre MallWHBI. 3aBUCMMOCTb [aB/I€HHUSI KUJKOCTHU OT
riyounel.  ['mapocratuueckuit  mapazokc. CooOmiaronmecss cocyzbl.  ['upaBidyeckue
MeXaHU3MBbI.

Atmocdepa 3emnu u aTmochepHoe JaBrieHue. [IpUuUMHBI CyllleCTBOBaHUSI BO3ZYLIHOW
obosouku 3emsu. OnbiTr Toppuuennu. M3mepeHue aTtMocdepHOro jaB/jeHHs. 3aBUCUMOCTb
aTMOoCepHOro [JlaBlieHHWsT OT BBICOTHI Hajl ypOBHeM Mops. I[Ipubopbl st W3MepeHus
aTMOC(epHOro /aB/eHUs.

[eiicTBUe )XKMAKOCTU U ra3a Ha NIOTPY)KEHHOe B HUX TeJslo. BeiTankuBarolas (apxruMmezoBa)
cuna. 3akoH Apxumeza. [InaBanue ten. Bo3ayxonnaBaHue.

JleMoHcTparmy.
3aBUCHUMOCTD [laB/IeHUsI ra3a OT TeMIlepaTyphl.

[Tepesaua faBneHUs )KUAKOCTBIO U Fa30M.
Coo01jaroryecsi CoCyabl.

IM'uppaBivueckuii npecc.

[TposiBneHue [ieiicTBUS aTMOC(HEPHOTO JaB/IeHUs.

ok wh =
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3aBUCUMOCTh BBITAJIKMBAKOIel CHIbl OT 00BEMa TOTPY)KEHHOW 4YacTU Tena u
TJIOTHOCTH YKUIKOCTH.

PaBeHCTBO BBITA/IKUBAIOIIEH CUJTbI BECY BHITECHEHHOM >KU/IKOCTH.

YcioBue miaBaHUWS Tes: TUlaBaHWe WIM TOTPY)KeHHWe Tel B 3aBUCHUMOCTH OT
COOTHOILIEHUS TJIOTHOCTEH TeJia ¥ KUAKOCTH.

JlaboparopHsie pabOTEI H OITBITEL.

1.

WccnenoBaHre 3aBUCHMOCTH Beca Tejla B BOZie OT 00bEMa MOTPY)KEHHOUN B XKUJKOCTh
YyacTH Tena.

OrmpesiesieHrie BbITATKUBAKOIeN CU/bI, JeHCTBYIOllledd Ha Teslo, TMOrPY)KEHHOe B
>KUZKOCTb.

[IpoBepka HE3aBUCUMOCTHU BbITQJKUBAIOLLEA CU/blL, JEUCTBYIOLEM Ha Telo B
JKUJKOCTH, OT Macchl Tesa.

OnbIThI, J€MOHCTPUPYIOLIME 3aBUCHMOCTb BBITAJKWBAIOLLeH CUJIbI, 1edCTBYIOIIel Ha
TEJIO B XKMJKOCTH, OT 00BbEMA TIOTPY>KEHHON B >KUAKOCTh UaCTH Tejla U OT IJIOTHOCTH
SKAJKOCTHU.

KoHcTpynpoBaHue apeoMeTpa WM KOHCTPYMDOBaHHEe JIOAKWM U oOmpefeneHue eé
rpy30M04bEMHOCTH.

Pa3pnen 5. PaboTa ¥ MOIIHOCTb. DHEPrusi.
MexaHuueckasi pabota. MOIL[HOCTb.

[TpocThle MexaHH3MbI: pbluar, O0K, HaKJOHHas IIOCKOCTb. [IpaBW/i0o paBHOBeCHs
pbruara. [IpumeHeHMe mpaBu/ia paBHOBeCHsl pbluara K O/I0Ky. «30/10TOe TpaBUIO» MeXaHHKH.
KIT/ mpocThiX MexaHW3MOB. [IpoCThle MeXaHU3MbI B OBITY U TEXHUKE.

Mexanuueckass sHeprus. KuHeTnyeckass M IoOTeHLMa/lbHass 5SHeprus. IIpeBpairjeHue
OJIHOTO BH/la MeXaHUUeCKON SHepPIruy B ApYyrou. 3aKOH COXPaHeHUs] SHepruy B MexXaHUKe.

JleMoHCTparmy.

1.

[TprMepsI MPOCTHIX MEXaHU3MOB.

JlaboparopHsie pabOTEI H OITBITEL

1.

2.
3.
4.

8 KJIIAC

Ormpenenienvie paboTbl CHIBI TPEHHWS TP PABHOMEDHOM [IBIDKEHMM Teqla TI0
TOPU30HTA/IbHOW NTOBEPXHOCTH.

HWccnepoBanue yca0BUM paBHOBECHs pblyara.

N3mepenue KI1/I Hak/IOHHOM MJIOCKOCTH.

M3yyeHure 3aKOHa COXpPaHeHUsI MeXaHUUeCKOM SHeprHHu.
C

Pa3pen 6. TeruioBble sB/IeHMs.
OCHOBHBIE MOJIOKEHUSI MOJIEKY/ISIPHO-KMHETUYECKOM TeOpHUU CTPOeHMs BelrlecTBa. Macca

U pasme

Pl dTOMOB HW MOJIEKYII. OHI)ITBI, MOATBEPXKAdIOIIKe OCHOBHBIE I10J/I0KeHUA

MOJIEKyJIHpHOKHHETH‘-IECKOﬁ TeOopHHn.
MO,E[EJ'II/I TBép,I:[OFO, XKHUOKOT0o U ra3006pa3Hor0 COCTOSIHUM BelleCcTBa. KpI/ICTaJ'IJII/IIJECKI/Ie u

amopHbI

e Tesa. OOBbsICHEHWE CBOMCTB Ta30B, XXUJKOCTeH U TBEP/IbIX TeJl Ha OCHOBE TI0JI0XKeHUH

MOJIEKY/ISIPHO-KMUHeTHUeCcKo Teopur. CmauuBaHWe W Kalu/UIsipHble siBjieHUs. TerioBoe
pacllvpeHye U CKaTtue.

Temneparypa. CBfi3b TemrepaTypbl CO CKOPOCTbK) TeIJIOBOTO [BM)KEHUSI YacCTHLI.
BuyTtpennsis sHeprusi. CrocoObl HW3MeHeHWs BHYTpPEeHHel JSHepruu: TeIuiorniepejaua W
coBepiiieHre paboThl. BUbI TeTuionepeAauyn: TerI0NPOBOJHOCTb, KOHBEKLVS, U3/TyUeHue.



KosvyecTBO TernoThl. Ye/bHasi TeryIOEMKOCTb BellleCcTBa. TeriooOMeH U TeryioBoe
paBHOBecHe. YpaBHEHHe TeryoBoro OamaHca. IlyiaBieHue W OTBep/ieBaHHe KPUCTA/TMUECKUX
BeIIleCTB. YZenbHas TeIyioTa IjiaBjeHus. IlapooOpa3oBaHue W KOHAeHcanus. VicrapeHwue.
Kurienne. YgenbHasi Teryiota rapooOpa3oBaHusi. 3aBUCHMMOCTb TeMIepaTypbl KWUIIeHUSI OT
aTMocthepHOro /iaB/ieHuUs.

Bnaxnocts Bo3ayxa.

OHeprus TOIUIUBA. Y [ie/ibHas TerioTa CrOpaHus.

[TpuHOMIIBI paboThl TeruioBeIX ABurarened KII/ TerioBoro gsuraresisi. TerioBble
JIBUTaTesu U 3allliTa OKpYy’Karollel CpeJbl.

3aKOH COXpaHeHUs U MpeBpall{eHrs] SHEPTUU B TEIUIOBbIX MpoLjeccax.

JeMoHCcTparmy.

HabntoneHre 6pOyHOBCKOTO ABVKEHMS.
Habnopenue quddys3um.
HabnroieHue siBIeHUM CMauWMBaHUS U KalTWIISIPHBIX SIBJIEHHH.
HabnroieHue TerioBoro paciiMpeHus TeJl.
Vi3MeHeHue aB/ieHUs Ta3a Mpy U3MeHeHnH 00bEMa ¥ HarpeBaHUU WA OXJIaXKAEeHUH.
[IpaBua usmMepeHust TeMIlepaTyphbl.
Buzpl Terionepenauu.
Ox/aXKzieHye Tpy COBepIIIeHUH PaboThI.
HarpeBaHue mpu coBepiiieHUr pabOThl BHEIIIHUMH CHUIaMHU.
. CpaBHeHUe Tery0éMKOCTel pa3/IMyHbIX BEILleCTB.
. Habmoenue KumneHust.
. HabnroieHye mocTostHCTBA TeMITepaTyphbl TP T/1aB/IEHUH.
13. Moienu TeraoBbIX JBUTaTeei.
JlaboparopHsie pab0TEI H OITBITEL.
OmnbITHI IO 0OHAPY)KEHUIO JIEMUCTBHUSI CHJT MOJIEKY/ISIPHOTO TIPUTSDKEHUS.
OnBITHI 10 BIPAL[MBAHUIO KPUCTA/JIOB TIOBAPEHHOM COJTM W/ caxapa.
OmnbITHI TI0 HAOTIOIEHUIO TETIJIOBOTO PACIIMPEHHUS Ta30B, XKUJKOCTeH U TBEP/BIX TeJl.
OmnpesienieHyre aBeHys BO3Ayxa B O6asuioHe IITpHiia.
OmnbIThI, JAEMOHCTPUPYIOIIME 3aBUCMMOCTb JaBJeHHsI BO3[yXa OT ero o0ObéMa u
HarpeBaHUsi UM OXJIK/€HUS.
6. IlpoBepka THMOTe3bl JIMHEWHOW 3aBUCMMOCTUA [JIUHBI CTOMOMKA >KUAKOCTH B
TePMOMEeTPUUECKOW TPyOKe OT TeMITepaTyphbl.
7. HabmozmeHve v3MeHeHUsi BHYTPeHHe SHEePTUU Tejla B pe3y/ibTaTe Teruiornepeaud u
paboThI BHEIITHUX CHJL.
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8. NccnenoBanue siB/ieHHs TeTI00OMeHa NPY CMEIITMBAHWY XOJIO[HOW U ropsiueii BOJpI.
9. OrpefesieHre KOJIMYECTBA TETUIOTHI, TIOJYYeHHOTO BOJOW TMpH TeruiooOMeHe C
HarpeTbiM MeTa/lJTMYeCKUM LIUJTUHPOM.

10. Onpegenenue yjenbHOM TeJIOEMKOCTH BelljeCTBa.

11. NccnegoBanue mpoliecca UCIapeHus.

12. OnpefienieHie OTHOCUTE/ILHOM BJI&KHOCTH BO3/yXa.

13. OnipesienieHre yieNlbHOW TETUIOTHI /1aB/IeHHUS JIbJa.

Paszienn 7. DneKTpuueckye U MarHUTHBIE SIBJIEHUS.

OnekTpu3alus Ten. [IBa pojila 3/1eKTpUUeCKUX 3apsifoB. B3anmMojelcTBre 3apsKeHHbBIX
Ten. 3akoH KysioHa (3aBUCMMOCTb CWJIbI B3aWMOJENCTBUS 3apsDKEHHBIX Tel OT BeTMYMHBI
3apsiZioB U PACCTOSTHUSI MEXXy TeaMH).



OnekTprueckoe roJje. HanpsykEHHOCTb 3/1eKTpUUecKoro rosis. [IpuHLuUIT CyreprosuLuu
3/IeKTpPUYeCKUX IoJ1er (Ha KaueCTBeHHOM YPOBHeE).

HocuTtenu snekTpuyeckux 3apsi/oB. DJieMeHTapHbIM 3/eKTpuuyeckui 3apsisi. CTpoeHue
atoma. [IpoBOAHUKY U JU3IEKTPUKU. 3aKOH COXPaHEeHUs 3J1eKTPUUeCKOoro 3apsija.

ONeKTpUUeCKWd TOK. YC/IOBUSI CYILeCTBOBaHUSI 3/1eKTPUUYECKOrO0 ToOKa. VICTOYHMKU
TIOCTOSIHHOTO TOKa. JleWCTBHSL 3/1eKTPUYEeCKOro TOKa (TernsioBoe, XMMWUYeCKOe, MarHWTHOe).
ONeKTpUUeCKHH TOK B KUJKOCTSX U rasax.

JJiekTpuyeckass Uenb. Cuia TOKa. JaeKTpudeckoe HamnpsbkeHue. (COIpOTHBIeHUE
TIPDOBOJHMKA. Y/leJibHOe CONpOTHB/eHMe BeljecTBa. 3akoH Owma [a8 ydacTKa Lielu.
[TocnemoBarenbHOe M NapanienbHOe COeJUHEHUe TPOBOJHUKOB.

PaboTa ¥ MOIITHOCTb 3/IEKTPUYECKOTO TOKa. 3aKoH /[koys—/IeHIa. DyieKTpuyeckue 1enu
Y MIOTpeOuTey 3/1eKTpUUecKol SHepruu B ObiTy. KOpoTKOe 3aMbIKaHue.

[TocTosiHHbIe MarHWTHL. B3auMopeiicTBUe TMOCTOSTHHBIX MarHUTOB. MarHuTHoOe ToJe.
MarnuTtHoe noJie 3eMJid U ero 3HaueHue 71 )Ku3HU Ha 3emsie. OnbIT Opcrefa. MarHUTHOe 1osie
3/IeKTpHUYecKoro Toka. [IppumeHeHMe 371eKTPOMAarHMTOB B TeXHUKe. [lelicTBMe MarHMTHOIO T0JIS
Ha TIPOBOJHMK C TOKOM. OJeKTpOJBUrare/lb IIOCTOSHHOIO TOKa. Vcrosb3oBaHue
3/1eKTpO/IBUraTesiel B TEXHUUECKUX YCTPOMCTBAaX M Ha TPaHCIIOPTe.

Oneitel  @apaziesd. fIBneHue  s/1eKTpoMarHUTHOW MHAyKUuM. IlpaBuio  JleHua.
OnekrtporeHeparop. CriocoObl TO/MyYeHHs] 3MT€KTPUYECKOM SHEPruu. OJIEKTPOCTAHLMM Ha
BO300HOBJ/ISIEMBIX UCTOYHUKAX SHEPTHH.

JleMoHCTparmy.

OnexkTpu3anus TeJ.
[1Ba pozia 3neKTprUYecKux 3apsi0B U B3aUMO/|eHCTBYe 3apsDKeHHBIX Tell.
YCTpOUCTBO U AeiiCTBUe 3/1IeKTPOCKOTIA.
OJIeKTpOCTaTUYeCKasi MUHAYKLUS.
3aKOH COXpaHeHHs 3eKTPUYeCKUX 3apsi/ioB.
[TpoBOIHUKY U AUS/IEKTPUKH.
MogenvpoBaHue CUOBbBIX JIMHUM 3/1IEKTPUUECKOT0 TOJIS.
VI cTOYHUKY NTOCTOSIHHOTO TOKa.
[leicTBUS 5/1€KTPUUECKOr0 TOKaA.
. DJIeKTpUUeCKUI TOK B XKUAKOCTH.
. 'a3oBbili pa3ps.
. I3mepeHue cuiibl TOKa aMrepMeTpOM.
. I3MepeHue 3/1eKTpUuecKoro HarnpspKeHUs1 BOJIbTMETPOM.
. Peoctar v mara3suH cOnpoTUB/IEHUH.
. B3aumogencTBre MOCTOSTHHBIX MarHUTOB.
. MopenvpoBaHrie HEBO3MOKHOCTH Pa3/ie/ieHHsl MOF0COB MarHUTa.
. MogenvpoBaHre MarHUTHBIX T10JIel MOCTOSTHHBIX MarHUTOB.
. OneIT OpcTea.
. MarnuTHoe 1noJjie ToKa. J/1IeKTPOMarHur.
. JeyicTBre MarHUTHOTO T0JI1 Ha POBO/IHUK C TOKOM.
. DJIeKTPO/|BUTraTe b TIOCTOSTHHOTO TOKa.
. iccneoBanue siBieHUs1 371eKTPOMAarHUTHOW MHAYKLIMU.
. OnbiTel Dapages.
. 3aBUCUMOCTb Hanpab/leHUs] UHAYKLMOHHOI'O TOKA OT YC/I0BUW €r0 BOSHUKHOBEHUSI.
. DJIeKTpOoreHepaTop MOCTOSIHHOIO TOKA.
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JlaboparopHsie pabOTsI H OITBITEL

OmnbITHI 0 HAOTIOIEHUIO 37IEKTPU3Al[UM TeJT UHAYKIeH U MPU COMPUKOCHOBEHUH.

WccnepnoBanue 1elCTBUS 3/IEKTPUUECKOTO MOJIs1 HA TPOBOJHUKU U TU3/IEKTPUKU.

C6opka 1 TIpoBepKa paboThI 3/IEKTPUUECKOM LIeMy TTOCTOSTHHOTO TOKa.

W3mepeHue U peryivMpoBaHue CUJIbl TOKa.

W3mepenue U peryivMpoBaHue HalpspKeHUs.

WccnepoBanue 3aBUCMMOCTU CUJIbI TOKA, UAYILETO Yepe3 Pe3rCTop, OT CONTPOTUB/IEHUS

pe3ucTopa U HarpsKeHUsI Ha pe3ucTope.

7. OmnbITbl, A€MOHCTPUPYIOIME  3aBUCUMOCTh  3JIeKTPUYECKOTO  COMNPOTHBJIEHUS
MPOBOJHUKA OT €ro JJIMHbI, IJI0LLa/[¥ TTIONePeuHOro ceyeHus: U MaTepuarna.

8. IlpoBepka TmpaBW/a CJIO)KEHHWsI HAMpSPKEHWW TpH TOCAe0BaTe/IbHOM COeUHeHUN
JIByX Pe3UCTOPOB.

9. TIpoBepka mpaBu/a J/s1 CU/bl TOKA TPU MapasijielbHOM COeIMHEHUH Pe3HCTOPOB.

10. OnpesienieHye paboThI 3/IEKTPUUYECKOTO TOKA, UYIIEr0 Uepe3 pe3nCTop.

11. OnpefeneHuve MOLHOCTH 3JIEKTPUUECKOTO TOKA, BbIJ|e/IsieMOU Ha pe3ucTope.

12. VccnepoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYILETO yepe3 JIaMIIOUKY, OT HallpsyKeHUs
Ha Hel.

13. Onpepenenuve KII/ HarpeBareis.

14. ViccnepoBaHve MarHUTHOT'O B3aMMOZIeHCTBUS TIOCTOSIHHBIX MarHUTOB.
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15. I3yueHre MarHUTHOTO TIOJS TIOCTOSIHHBIX MarHMTOB TIpU WX OOBeJUHEHUH U
paszie/leHuN.

16. ViccnenoBanue feiCTBUS 3/1IEKTPUYECKOIO TOKA HA MAarHUTHYIO CTPeJIKY.

17. OnbIThI, 1EMOHCTPUPYIOLME 3aBUCUMOCTb CHJIbl B3aMMO/eCTBUS KaTYyILIKU C TOKOM U
MarHuTa OT CWJIbI TOKA U HallpaB/ieHHs TOKA B KaTyIIKe.

18. V3yyeHue AeiiCTBUSI MarHUTHOTO T10JIs HA IPOBO/IHKK C TOKOM.

19. KoHCTpyHMpoOBaHue U W3ydyeHue paboThbl 3/IeKTPO/[BUTATEIS.

20. 3mepenue KII/I anekTpoABUraTe/ibHOM YCTaHOBKU.

21. OnbITEl MO MCC/I€[0BAHUIO SIBJIEHUS] 3/IEKTPOMAarHUTHOM WHAYKLMHW: WCCIe/jOBaHUe
V3MeHeHUl 3HaueHUs U HarlpaB/ieHUsl MHAYKLIMOHHOTO TOKa.

9 KJIACC

Pa3znen 8. MexaHuuecKue SIBJIEHUS.

Mexanuueckoe ABrkeHue. MarepuanbHasd Touka. Cucrema orcuéra. OTHOCUTE/IBHOCTh
MeXaHUUeCKOro [IBWKeHUsl. PaBHOMepHOe TmpsiMO/IMHENHOe [BWKeHHe. HepaBHOMepHOe
NpsiIMO/IMHeNHoe fBWwXKeHHe. CpefHAs W MrHOBEHHas CKOPOCTb Teja IPU HepaBHOMEPHOM
[ BYDKEHUH.

Yckopenne. PaBHOyCKOpeHHOe MpsiMosiiHeliHOe ABkeHre. CBoOoaHOe razieHre. OmbIThI
I'anunes.

PaBHOMepHOe JBM)XeHue 1Mo OKpY)KHOCTH. [lepron v yactora obpaieHus. JIuHeiiHas U
yrj10Bast CKOpOCTH. LleHTpoCcTpemMuTe/IbHOEe YCKOpEeHNe.

ITepBbiii 3akoH HetoToHa. Bropoy 3akoH Herotona. Tpetuit 3akoH Herorona. [IpunHimn
CyTIepIIO3ULIUU CUII.

Cuna ympyrocty. 3akoH I'yka. Cua TpeHUs: CUIa TPeHUs! CKOJIb)KeHUs, CWla TpeHUs
[I0KOs1, Apyrye BU/bl TPEHUS.



Cuna TspKecTd M 3aKOH BCEMHDHOTO TSTOTEeHHUsl. YCKOpeHWe CBOOOAHOTO TiafieHusl.
[Oerwxenre 1iaHeT BOKpyr CosHua. IlepBag KocMmuueckas CKOpocTb. HeecomocTs u
reperpysku.

PaBHOBecHe MaTepranbHON TOUKHU. AOGCOJIOTHO TBEpPZOe Tero. PaBHOBecHe TBEPOrO Tesla
C 3aKpervIéHHOM OChO BpalljeHus1. MoOMeHT cuibl. LIeHTp TsbKeCTH.

Nmnynec Tena. VM3meHeHue umny/bca. VIMmynsCc cuibl. 3aKOH COXPaHeHUs WUMITYJIbCa.
PeakTuBHOE JBU)KEHMe.

MexaHuueckasi pabota ¥ MOIIHOCTb. PaboTa cuim Ts»KeCTH, yrpyroctd, TpeHus. CBsi3b

SHEeprumu

nu pa6OTbI. HOTEHL[I/IaJ'II:HaH SHeprusa TeJja, INOAHATOIO Ha/[ IMOBEPXHOCTBIO 3€MJIH.

[ToreHuManbHas SHeprust CKaTtou NpyxKuHbl. Kunetnueckast sHeprus. TeopeMa 0 KUHETUUYECKOMN
SHepruM. 3aKOH COXpaHeHUs] MeXaHU4eCKOW SHepruu.

JleMoHCTparmy.

1. HabmomeHre MeXaHUYeCKOTO JIBIXKEHHS Tejla OTHOCUTeTbHO Pas3HbIX Tesl OTCUETa.

2. CpaBHeHUe IyTel M TPaeKTOPWUW JBW)XEHHS OJHOTO W TOTO >Ke Teja OTHOCUTE/IbHO
PAa3HBIX TeJ OTCUETA.

3. VI3mepeHre CKOPOCTU U yCKOPEHUSs MPSIMOIMHEMHOT 0 IBV)KEHHSI.

4. WccnepoBaHye MPU3HAKOB PABHOYCKOPEHHOI'O IBUKEHUS.

5. HabsmogeHue qBYKeHUs Tesla TI0 OKPY>KHOCTH.

6. HabsogeHue MeXaHUUECKHX SIB/IEHUH, MPOMCXOZSIINX B CUCTeMe OTCUéta «Teserkkar»
1py eé paBHOMEPHOM 1 YCKOPEeHHOM JIBV)KEHUU OTHOCHUTEIbHO KabuHeTa (hH3HKH.

7. 3aBUCUMOCTb YCKOPEHMSI Tejla OT MacChl Tesa U IeCTBYIOLIeil Ha HETO CUJIBI.

8. HabsmoaeHue paBeHCTBA CUJT TIPU B3aUMO/IEMCTBUM TeJl.

9. H3meHeHue Beca Tejia [IpU YCKOPEHHOM [IBUJKeHUH.

10. ITepesaua nMIlysibca IIpU B3auMO/IeHICTBUU TeJl.

11. TIpeo6pa3oBaHust SHEPTUU TIPY B3aUMO/IeMCTBUU TeJl.

12. CoxpaHeHue UMITy/IbCa IIPU HEYNIPYTOM B3aWMO/eMCTBUH.

13. CoxpaHeHHe UMITY/IbCa TIPU aOCOJTIOTHO YIIPYTOM B3aUMOZEMCTBUM.

14. HabmoieHre peakTUBHOTO JIBV>KEHUSI.

15. CoxpaHeHHe MeXaHUYeCKOM SHePTUy TPy CBOOOJHOM TaJIeHUH.

16. CoxpaHeHne MexaHU4eCKOW SHEprUU MPH IBUKEeHUU TeJjla M0/, JeHCTBUEM NPY>KHUHBI.

JlaboparopHsie pabOTEI H OITBITEL.

1.

KoHCcTpyupoBaHMe TpakTa [Jisi pa3roHa W /aJbHEHIIero pPaBHOMEPHOTO IBWKEHUS
I[IIAPUKa WJTH TeJIeXKKH.

OmnpegeneHve cpegHell CKOPOCTU CKOJIbXeHUsT OpycKa WM [BWKEHHS IlIapHKa TI0
HAaKJIOHHOM TMJIOCKOCTH.

OmpesienieHe YCKODEHHsI Tejla TPU PABHOYCKOPEHHOM /IBWKEHWW T10 HAKJIOHHOU
TIJTIOCKOCTH.

VccnenoBanue 3aBUCUMOCTH TTYTH OT BpeMeHH TIPU PABHOYCKOPEHHOM /IBM>KeHUU 6e3
Haya/jbHOW CKOPOCTH.

[TpoBepka TWIIOTE3bl: €C/M TP PABHOYCKODEHHOM [IBW)KeHHWU 0e3 HauajbHOU
CKOPOCTH TIyTH OTHOCSTCS KaK psii HEUETHBIX YWCENT, TO COOTBETCTBYIOIIHE
TIPOMEXKYTKHA BPEMEHH OZIMHAKOBBI.

WccnefoBaHre 3aBUCUMOCTH CWJIbI TPEHHUSI CKOJbK€HUs OT CHJIbI HOPMAaJIbHOT'O
JlaBJIeHUS.

Onpegenenve K03 duijeHTa TPeHUsT CKOJTbXKEeHMUS.

OrnpesieneHre >KECTKOCTH TIPY>KUHBI.



9.

OHpe,ZLEJIEHI/Ie pa6OTI:>I CW/Ibl Tpe€HHda IIpU pPdBHOMEDHOM [BW)KEHHH Teja 110
FOpI/IBOHTaJ'H:HOI\/’I IMMOBEpPXHOCTH.

10. OnpesienieHye pabOThl CHIBI YIIPYTOCTH TPH TMOABEME Tpy3a C HCIOJIb30BaHUEM

Her1oBHW>XHOI'O U ITIOJBH>XKHOI'O 0JI0KOB.

11. I3yueHue 3aKOHa COXpPaHeHUsI SHEPTUU.

Pazzen 9. Mexanuueckue Kone6aHus 1 BOJHEI.

KosnebatenbHoe aBwkeHue. OCHOBHBIE XapaKTePUCTUKU KOeOaHWiA: TIeproj, uacToTa,
amIuiMTyfa. MareMaTUueCKMM W TIPY)KMHHBIM MasTHUKW. IlpeBpalljeHve 5SHepruu Ipu
KoJsiebaTesTbHOM JIBUKEHHH.

3aryxaroiue KonebaHus. BbIHYXIeHHble KoneOaHus. Pe3oHaHc. MexaHUUYeCcKre BOJTHBI.
CBoricTBa MexaHM4eCKUX BOJIH. [Ipofjo/ibHBIe M ronepeyHble BOJIHBL. []/1MHA BOJIHBI U CKOPOCTH
eé pacripocTpaHeHust. MexaHWueckue BOJIHBI B TBEP/OM TeJjle, CeliCMHUYeCKHe BOJIHBI.

3ByK. ['/poMKOCTB 3ByKa U BbicoTa ToHa. OTpaxkeHue 3ByKa. VIH(pa3ByK U yabTpa3BYK.

JleMoHCTparmy.

1. HabnromeHve kosebaHUi TesT MO, JeCTBHUEM CUJTBI TSDKECTU U CHJTbI YIIPYTOCTH.

2. Habmropenue KosebaHui rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HabmropeHure BBIHYKI€HHBIX KojiebaHUM U pe30HaHca.

4. PacnpocTtpaHeHue NPOJ0JIbHBIX 1 MONEePeYHbIX BOJIH (Ha MOZeNn).

5. HabsogeHuye 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYeCKul pe30HaHC.

JlabopatopHsie paboTsI H OIIBITEL

1. OmnpezeneHyre 4acTOThI U IepUo/ia KoleOaHWH MaTeMaTUUeCKOro MasiTHHKA.

2. OmnpejeneHye YaCTOThI U Mlepro/ia KoseOaHU TIPYy>KUHHOTO MasiTHHKA.

3. UccnemoBaHue 3aBUCHMOCTH Tiepriofia KosiebaHWid TMO/JBELIeHHOr0 K HUTHU Ipy3a OT
JJIVHBI HUTH.

4. WccnenoBaHue 3aBUCMMOCTH Tepuofia KosjiebaHui MPY)KUHHOTO MasTHUKA OT MacChl
rpysa.

5. TlpoBepka He3aBHCHMMOCTH TiepHofia KosnebaHWil rpy3a, MO/BEIIeHHOTO K HHUTH, OT
Macchl rpysa.

6. OnbITbl, [JeMOHCTPUPYIOIIME 3aBUCHMOCTb Tepuofia KojebaHWM MPY)KUHHOTO
MasiTHUKA OT MacChl Ipy3a M )KECTKOCTH MPYKUHBI.

7. V3mepeHue ycKopeHUst CBOOOIHOTO Ta/IeHUSI.

Pa3pen 10. DyieKTpOMarHMuTHOe I10JIe U 3/IeKTPOMarHUTHLIE BOJTHEL
OneKTpOMarHUTHOe Tojie. ODJIeKTPOMarHWTHbIe BOHBL. CBOWCTBA 37€KTPOMAarHUTHBIX
BosiH. I1Ikasa 371eKTpOMarHUTHBIX BOJTH. VICIIOb30BaHMe 3/1IeKTPOMAarHUTHBLIX BOJTH ZIJisi COTOBOM

CBA3H.

OnekTpoMarHuTHas npupoga ceeta. CKOpoCTh cBeTa. BoIHOBbIe CBOMCTBA CBeTa.
JleMoHcTparmy.

1.
2.

CBoliCTBa 3/IeKTPOMarHUTHBIX BOJH.
BosHOBLIe cBOMCTBA CBeTa.

JlaboparopHzie pabOTEI H OITBITEL

1.

V3yueHne CBOMCTB 3/IEKTPOMAarHUTHBIX BOJIH C TIOMOIL[bI0 MOOM/IBHOTO TesiedoHa.

Paspen 11. CBeTOBEIe SIB/IEHUS.
JlyueBass mozenb cBeta. VIcTouHUMKM cBeTa. [IpsiMosiMHelHOe pacmpoCTpaHeHue CBeTa.
3atmenus CosHua v JIyHel. OTpaxkeHue cBeta. [110cKoe 3epKaso. 3aKOH OTpakKeHusl CBeTa.



[TpesiomnieHue cBeta. 3aKOH Ipe/ioOMJIeHUs cBeTa. I1o/IHOe BHyTpeHHee OTpakeHUe CBeTa.
Vicnosib30BaHye NOJTHOTO BHYTPEHHETO OTPayKeHUsI B ONTUYECKUX CBETOBOZAX.

JIunza. Xop nyueli B snmH3e. OnTuyeckass cucreMma oToanmnapata, MHUKPOCKONA U
Tesleckora. I'1a3 Kak ontuyeckas cucrema. biM3opykocTs U 1a/1bHO30PKOCTb.

Pasnoskenue 6enoro cera B crieKTp. OnbiThl HbloToHA. Ci0)KeHHe CrieKTpaibHbIX 1IBETOB.
Hducniepcus csera.

JemMoHcTparmm.
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[IpsimosIMHeHOe pacrpocTpaHeHKe CBeTa.

OTpakeHue CBeTa.

[TonyueHue n300pa)keHHH B TJIOCKOM, BOTHYTOM M BLIMTYK/IOM 3€pKaJjiax.
IIpeniomsieHve cBeta.

OnTUYeCcKuii CBeTOBO/I.

Xop nyuet B coOuparolieii mH3e.

Xo[ nyyel B paccerBarolLlel JIMH3e.

[MonmyueHne M300pa’keHUH C TIOMOILIIBIO JIUH3.

[IpuHLMI AericTBUsA (PoToanmapaTa, MUKPOCKOTIa U Te/leCcKora.

10. Mogens rnasa.

11. Pa3znoxxeHue Oesioro cBeTa B CITEKTP.

12. TTonyuenue 6Gesoro cBeTa MpH CJI0XKEHUU CBETA Pa3HbIX 1[BETOB.
JlabopatopHsie paboTsI H OIIBITEL

1.
2.
3.

Noohe

ViccreioBaHMe 3aBUCMMOCTH YTJIa OTPa>KeHUsSI CBETOBOT'O Jyda OT yTIJia Ta|eHHsl.
M3yuyeHue xapaKTepUCTHK W300pakeHus TpeJMeTa B TUIOCKOM 3epKarie.
VccnenoBaHye 3aBUCMMOCTH YTJ1a MPeJIOM/IEHHsI CBETOBOTO Jiyua OT yTJia MaZieHus: Ha
TPaHULIE «BO3yX—CTEK/IO».

[MTonyyeHre n300pa)keHUH C MIOMOIIIBIO COOMPAFOIIel TMH3HI.

OrmpenesieHrie pOKYCHOTO PacCTOSTHUS M ONITUYECKOU CHJTbI COOMpAIOIIel JIMH3HI.
OTBITHI TIO Pa3/IOXKEHUIO Oe/I0ro cBeTa B CIIEKTP.

OmnbITHl TI0 BOCIIPUSTHIO IBETAa TIPEAMETOB IMPH WX HAOMOeHNUA depe3 IBETOBBIE
(bUbTPHI.

Pasgen 12. KBaHTOBBIE SIBJIEHMSL.

OneiTel Pe3epdopga v nnaHetapHasi mogenb atoma. Mogens atoma bopa. Vcnyckanve u
rorsoleHye ceeta aroMoM. KBaHThI. JIvHeluaThle CIIeKTpbI.

PamvoaktuBHOCTE. Anbta, Oera- u ramma-msnyuyeHusi. CTpoeHHEe aTOMHOTO sifipa.
HyknoHHass mogens atomHoro szpa. M3oromel. PaguoaktuBHble mpeBpaieHus. [lepuop
Troslypacrazia aToMHBbIX siziep.

ApnepHble peakjuu. 3aKOHBI COXPaHEHUs 3apsl0BOI0 U MaCCOBOI0 Uucesl. DHeprus CBA3U
aToOMHbIX sfiep. CBsisb Macchl M 3Hepruu. Peakumy cuHTe3a M JeneHust szep. VcTouHMKM
sHepruu CoJiHLIa U 3BE3].

SAnepHas sHepreTuka. [leliCTBUS paJiMOaKTUBHBIX U3/yUeHUMN Ha KUBble OPraHU3MBbl.

JleMoHcTparmy.

ek wWwh =

CrieKTpel U3/1y4eHUs U MOIJIOLeHUS.

CrieKTphbl pa3/IMUHbIX Ta30B.

CriekTp BOZOpO/a.

HabGnroseHue TpekoB B Kamepe BunbcoHa.

PaboTa cuéTurKa MOHU3HUPYIOIIMX U3TyueHUH.

Pervcrparus usnyueHust IpUpOJHbIX MUHEpPaIoB U MPOAYKTOB.



JlaboparopHsie pabOTsI H OITBITEL

1. HabnromeHue CIIJIOMIHBIX U TMHEHUATHIX CTIEKTPOB U3/TyUeHHS.

2. WccnepoBaHve TpPeKOB: M3MepeHMe SHEpPruy 4YacTHLbl 10 TOPMO3HOMY IyTH (I10

dboTorpadusim).

3. l3mepeHue paJjyio0akTUBHOIO (OHa.

[ToBTOPHTE/ILHO-0000IIIAIOI M MOAY/IE.

[ToBTOpUTE/NLHO-0000IIIAIOIIMI  MOAY/Ib — TpeAHAa3HAUeH [jis CUCTeMaTH3alud U
0000611]eHNs TIPeIMETHOTO COZlep>KaHUsI U OTIbITa JlesiTe/IbHOCTH, TPUOOPEeTEHHOTO MPY U3yUYeHUH
BCero Kypca (u3uKy, a Takke JJisi IOATOTOBKY K OCHOBHOMY I'OCY/JapCTBEHHOMY 3K3aMeHy IO
¢du3smKe 17151 00yUaromyXcsi, BLIOPABIINX 3TOT yueOHBIN MpegmerT.

[lpy wu3yuyeHHMM [JAHHOTO MOAY/S PpeaM3yloTCs W CUCTEMaTU3UPYIOTCS — BU/BI
JleATe/IbHOCTH, Ha OCHOBEe KOTOpbIX ObOecrieunBaeTcsi [JOCTH)KEHHe TIpeJMETHBIX U
MeTanpe/IMeTHBIX T/IaHUPYEMbIX pe3yabTaToB 00yueHUs, (pOpMHUpYyeTCs ecTeCTBeHHOHayuHast
rPaMOTHOCTb: OCBOEHHME HAyuUHBIX METO/IOB MCCJ/IeIOBAHUS SIBIEHUM TIPUPOABI W TEXHUKH,
OBJIa[IeHe YMEHUSIMU OOBSCHATh (U3NUecKue sIBJIeHUs, TPUMeHssl T0JydeHHble 3HaHUS,
peliaTh 3a/jauy, B TOM UKC/le KaueCTBeHHbIe U SKCIIePUMeHTa/lbHbIe.

[TpuHLMNMAIBHO JlesTeTbHOCTHBIN XapaKTep JaHHOTO pa3jiefia peanru3yeTcs 3a CYET TOro,
yTo 00yUaroLecs: BHITIOHSIOT 3a/JaHus1, B KOTOPBIX UM TIpe/|/1araeTcs:

Ha OCHOBE TOJTyUeHHBIX 3HAHWH Paclio3HaBaTh M HAYYHO OOBSICHATH (PM3UUECKHe SBIeHUS
B OKpY>Katollleld TpUpo/ie 1 TIOBCeJHEBHOM »KH3HU;

WCTI0/Ib30BaTh HayuHble METO/bl UCC/Iel0BaHUS (DU3UUECKUX SIBJI€HUI, B TOM YHC/e [
MIPOBEPKU TUITOTEe3 U MOJIyYeHUs] TeOPeTHUECKUX BBIBO/IOB;

OOBSICHSTL HayuHble OCHOBBI HanOO/iee Ba)KHBIX JOCTY)KEHWM COBPEMEHHBIX TeXHOJIOTHH,
HarpuMep, TPAKTUYeCKOTO HCIIO0/Ib30BaHMSl PA3/IMUHBIX MCTOYHHMKOB SHEPIMHd Ha OCHOBE
3aKOHa TpeBpalljeH!s] U COXPaHeHHsI BCeX M3BECTHBIX BH/IOB SHEPIUH.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOT'PAMMEBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBILEI'O OBPA3OBAHUSA

V3yuenrie ¢(U3MKKM Ha YpOBHe OCHOBHOrO 00ijero o0pa3oBaHMsl HarpaBjieHO Ha

AOCTH)KeHHE JIMYHOCTHBIX, MeTallpeaAMETHBIX U MPpeAMETHBIX 06pa30BaTej'IbeIX Pe3yJ/IbTaTOB.

B pesynbraTe wu3yueHus GHU3MKM Ha YPOBHE OCHOBHOTO 00mjero obpa3oBaHusi y

obyuatorrierocsi 6yayT chopMUpOBaHbI CIeYIOIIYe TUUHOCTHBIE Pe3y/IbTaThl B UaCTH:

1) maTpHOTUYECKOTr0 BOCIIMTAHK:

- TIpOsiB/IeHre UHTepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUICKOW (hu3nueckon
HayKU;

- LIeHHOCTHOE OTHOIIIeHHE K [JOCTH)KEeHHUSIM POCCUNCKUX YUEHbIX-(DHU3UKOB;

2) rpakJaHCKOT0 ¥ [[yXOBHO-HPaBCTBEHHOI'0 BOCITUTAHUS:

- TOTOBHOCTb K aKTHBHOMY Y4aCTHUIO B 00CY)X/IeHHUM OOIL{eCTBEHHO 3HAUMMBIX U 3TUUECKUX
npobJieM, CBSI3aHHBIX C TIPaKTUYeCKUM NIpUMeHeHreM I0CTKeHU! (U3UKY;

- 0CO3HaHUe B)XKHOCTH MOPA/IbHO-3TUUECKUX TPUHLUIOB B JIeATeIbHOCTA YUEHOT'O;

3) 5CTeTUYeCKOro BOCIIUTaHUS:

- BOCIIPUSITHE 3CTETUYECKUX KauecTB (PM3MUECKOM HayKu: eé rapMOHHUYHOIO TOCTPOEHHS,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) 11leHHOCTU Hay4HOI'0 [I03HaHUA:

- OCO3HaHWe LIeHHOCTH (PM3MYeCKOi HayKd Kak MOILHOTO MHCTPYMEHTa MO3HaHUsl MUpa,
OCHOBBI Pa3BUTHsI TEXHOIOTUM, Ba)KHeIIel COCTaB/IsIFOIeN KYIbTYpPbl;

- pPa3BUTHe Hay4HOU JIF0003HATeTbHOCTH, MHTepeca K UCC/Iej0BaTeIbCKOM [iesaTeIbHOCTH;

5) dhopMupoBaHUs Ky/ILTYPBI 30POBbS U SMOLIMOHA/ILHOTO 0/1aromnosryyus:

- OCO3HaHMe IIeHHOCTH Oe3ormacHoro obpa3a >XM3HM B COBPEMEHHOM TeXHOJIOTMYEeCKOM
MHpe, Ba)KHOCTM TIpaBW/l 0e30racHOrO TIOBeleHWs Ha TPaHCIIOpTe, Ha [JOporax, C
3/IEKTPUUECKUM U TeTVIOBBIM 000py/10BaHHEM B IOMAIIIHUX yCIOBUSX;

- copMHPOBaHHOCTH HaBbIKa pedIeKCHH, MTPU3HaHWe CBOETO TpaBa Ha OLIMOKY W Takoro
JKe TIpaBa y JJpyroro 4eioBeKa;

6) TPyA0BOr0 BOCIIMTaHUSI:

- aKTUBHOE yYacTHe B PeIIeHUM MPAKTUUeCKUX 3a7au (B paMKaxX CeMbH, 0Opa3oBaTe/bHOM
OpraHu3aliy, TOpoZa, Kpas) TexXHOJOTHUeCKOW ¢  COLMa’bHOW  HAarpaBlIeHHOCTH,
TpeOYIOIIUX B TOM umnc/ie U GU3nUeckux 3HaHWM;

- UHTepeC K MPAKTUYeCKOMY M3y4yeHHI0 npodeccrii, CBsI3aHHBIX C (HU3UKOH;

7) 3KOJIOTUYEeCKOT'0 BOCITUTaHMS:

- OpUeHTalUss Ha TMpuUMeHeHWe (GU3WUYECKUX 3HAHWM /s pelleHHs1 3ajad B 00sacTH
OKpY’Karolllell cpe/ibl, TUIAaHUPOBAHUS TIOCTYTIKOB M OLIEHKA MX BO3MOJKHBIX TOCTeACTBUM
JIIs1 OKpY>Karolller Cpefibl;

- 0CO3HaHUe I7100a/TbHOTO XapaKTepa 3KOJI0THYeCKUX Mpo0sieM 1 IyTell UX pelleHus;

8) afanTarpy K U3MeHSIOMMMCS YCIOBUSIM COL[a/IbHOM M ITPUPOJHOM Cpefibl:

- TOTpeOHOCTb BO B3aUMOJIECTBUM TIPU BBITIOJIHEHUM WCC/Ie[OBaHUN UM TIPOEKTOB
¢bu3rueCcKoil HarpaB/IeHHOCTH, OTKPBITOCTD OIBITY M 3HAHUSIM JIDYTHX;

- TIOBBILIIEHNE YPOBHS CBOEM KOMITeTEHTHOCTH Uepe3 MPakTUUeCKYI0 [esTeIbHOCTb;

- noTpebHOCTb B (hOPMMPOBaHMM HOBBIX 3HaHWM, B TOM uuce (OPMY/IMPOBaTh W7eH,
TIOHSITHSL, TUTIOTE3bI 0 (PU3NIeCKUX 00BeKTaxX U SIBIEHUSX;

- 0cO3HaHue JeUIMTOB COOCTBEHHBIX 3HAHWI Y KOMITETEHTHOCTeH B 00/1aCcTH (PU3UKY;



e - [JTAHUPOBaHHUE CBOEr0 Pa3BUTHS B TPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHMIA;

e - CTpemJIeHWe aHaJIM3UPOBATh U BBISB/ISATh B3aUMOCBSI3U MPUPO/IBI, 00II[eCTBA U IKOHOMUKH,
B TOM YMCJIe C UCI0/Ib30BaHHeM (PU3NUeCKUX 3HAHUM;

e - OlleHKa CBOUX JEMCTBUM C yUéTOM B/MSHUS Ha OKPYXKAIOIUI[yIH Cpeay, BO3MOXXHBIX
r7100a/IbHBIX TI0C/IeJCTBUM.

METAITPEIMETHBIE PE3YJIbTATBL

B pe3ynbTaTe 0CBOeHMsi TIpOrpaMMbl TI0 (U3MKe Ha YpOBHe OCHOBHOTO 0O0I[ero
obpasoBaHusi y oOyuaroiierocsi OyzayT chopMUpOBaHbl MeTalnpeAMeTHble Ppe3y/bTaThl,
BKJTFOUAlOIIe TI03HaBaTe/lbHble YHHWBepCajbHble YyuyeOHble [eHCTBUs, KOMMYHHUKATHUBHbIE
yHUBepCa/ibHbIe yueOHbIe IeMCTBUSI, PeTy/ISTUBHbIE YHUBePCaIbHbIe yueOHbIe AeHCTBYSI.

[Mo3HaBaTe/IbHBIE YHUBEPCAILHEIE YUeOHEIe AeiHCTBHS

Ba3oBble loruyecKue JeHCTBHS:
e BBbISIB/IATH M XapaKTepH30BaTh CyI[eCTBEHHbIE TIPU3HAKU 00BHEKTOB (SIBJIEHHH);
® yCTaHaB/IMBaTb CYL[eCTBEHHbIM MPU3HAK K1acCU(UKAIMMA, OCHOBAHUS /I 00001eHus
Y CPaBHEHUsI;
® BbIB/ISATH 3aKOHOMEPHOCTU U MPOTUBOPEUMs B pacCMaTpHBaeMbiX (aKTax, JaHHBIX U
HaOJTIOZIEHUSAX, OTHOCSIIUXCS K (PU3UUECKUM SIBIEHUSIM;
® BBIABJATH TPUUYMHHO-C/IE[ICTBEHHbIE CBSI3U TIPU U3yYeHUU (U3NUECKUX SIBJIEHUA U
MpOLIeCCOB, JefiaTh BBIBOJAbI C MCIOJb30BaHHWEM [eAYKTUBHBIX W WHAYKTHUBHBIX
YMO3aK/IH0UeHWH, BbIIBUraTh TUIIOTE3bl O B3aUMOCBS351X (PM3UUYECKUX BEJTMUMH;
® caMoCTosiTellbHO BbIOMpaTh cCroco0 peleHUs y4eOHOM  u3nyeckod  3ajauu
(cpaBHeHHEe HECKOJBKWUX BAPWUAHTOB pellleHusi, BbIOOp Haubosiee TIOAXOASIIETO C
yUuéTOM CaMOCTOSITE/IbHO BbI/|e/IeHHBIX KPUTEPHUER).
ba3oBbie ucciieioBaTe/IbCKIE [eCTBUA:
®  LCTO/b30BaTh BOMPOCHI KaK MCC/Ie0BaTe/IbCKUI MHCTPYMEHT T03HaHUS;
® [POBOJUTh II0 CaMOCTOSITeJIbHO COCTaBJIeHHOMY TIJIaHy OIbBIT, HECIO0)KHBIN
(bu3nyeckuii sKCriepuMeHT, HebOoJIbI1I0e Hcc/ieloBaHUe (GH3UUECKOro sIBJIeHUS;
® OlL[eHMBaTh Ha MPUMEHHMMOCTb U [IOCTOBEPHOCTh MHGOpPMALUIO, MOTYYeHHYIO B XOje
MCCJIeIOBaHUS WU SKCTIepUMEHTa;
e camMocTosiTelbHO  (OpMy/IMpOBaTh O000OIeHWss Y BBIBOABI 10  pe3y/bTaTaM
TIpOBe/IEHHOT0 Hab/TI0/IeHus, OTIbITa, MCC/Ie/I0BaHMUS;
e TIPOTHO3MPOBaTh BO3MOYKHOE Jla/ibHeliIiee pa3BuTHe (HHU3MUeCKUX TPOLIECCOB, a TaKKe
BBI/IBUTATh TIPE/TIO/I0KeHHsI 00 MX Pa3BUTHH B HOBBIX YC/IOBHSIX M KOHTEKCTaXx.
Pa6ora c uagopmarmeii:
® [IPUMEHSITh pa3/MuHble MEeTO/bl, MHCTPYMEHThI W 3arlpochl TIpU TOMCKe U OTbOope
VMHGbOpPMAIMY WM IaHHBIX C YYETOM TPe//IOKeHHOU yueOHOM (hr3uueckol 3azaum;
® aHaIM3MpOBaTh, CUCTEMAaTH3UPOBaTh U WHTEPIIPETUPOBaTh UH(OPMALIUIO Pa3IAYHBIX
BU/IOB U (DOPM Tpe/iCTaB/IeHus;
® CaMOCTOSITeJIEHO BbIOMpaTh OMTUMaNbHYIO (opMmy TrpefcTaBieHUs HH(OpMaLMU U
W/UTIOCTPYPOBaTh pelllaeMble 3a/lauyd HeCA0XKHBIMM CXeMaMHM, [JuarpaMMaMu, WHOM
rpacdvKoi ¥ UX KOMOMHALIUSIMU.



KoMMyHMKaTHBHbIe YHUBEPCA/ILHBIE YueOHble 1eiCTBUS:

B Xojle 00CyKaeHHs yueOHOTO MaTepuaia, pe3y/JbTaTOB J1aOOPAaTOPHBIX paboOT H
MPOEKTOB 3a/laBaTh BOTPOCHI IO CYIL[ECTBY 00CY»X/jaeMOii TeMbl U BbICKAa3bIBaTh U/IEH,
Halle/leHHbIe Ha pellleHre 3a/jaukl U TIoAjep>KaHue O/1aroykesaTeslsbHOCTH OOIeHMS;
COTIOCTAB/ISITb CBOM CYXK/IEHWSI C CYKAEHHsIMHA [PYTMX Y4YaCTHUKOB [Hasora,
00Hapy>KMBaTh pPa3/Mure U CXOZCTBO MO3ULUI;

BbIpa)XaTh CBOIO TOUKY 3PEHMS B YCTHBIX M MTUChMEHHBIX TEKCTaX;

nyO/JIMYHO  TIPeACTaB/sATb  pe3y/JabTaTbl  BBITOJHEHHOTO  (U3WYEeCKOTO  OIlbITa
(9KCTIeprMeHTa, UCC/IeI0OBAHUS, TIPOEKTa);

MOHUMATh M WCIO/b30BaTh MPerMyIiecTBa KOMaHJHONW M WHAWBUAYATbHON pabOThI
TIpY pelleHnH KOHKPeTHOW (u3ndecKoi mpobiemsr;

MPUHUMATh LI COBMECTHOM [esTeJIbHOCTH, OPraHW30BbIBaTh JEHCTBUS TIO eé
JOCTYKEHUIO: pacrpeiesisiTh POJM, 00CYXJaTh MPOLecChl U Pe3y/IbTaTbl COBMECTHOU
paboThl, 0000611[aTh MHEHHST HECKOTBKUX JTFOZIEH;

BBITIOJTHATH CBOIO YacTb PabOThI, [OCTUTas KaueCTBEHHOTO pe3y/bTaTa IO CBOEMY
HampaB/IeHHI0 U KOOPJAWUHUPYS CBOU JIeHCTBUS C APYTUMU WieHaMU KOMaH[IbI;
OLIeHWBaThb KaueCcTBO CBOero BK/JaZia B OOL[UH TPOAYKT TI0 KPUTEPUsIM,
CaMOCTOSITe/TIbHO C(hOPMY/TUPOBAHHBIM yUaCTHUKAMHU B3aUMO/IeNCTBUSI.

PerynsTBHbIe YHUBEPCATbHBIE yueOHbIe JeHCTBUSA

Camoopranusarus:

BBISIBJIATD TTPO0JIEMBI B )KU3HEHHBIX W YUeOHBIX CUTYaLUsIX, TPeOYIOLUX [I/Is pelleHust
(bu3MuecKrx 3HaHUM;

OPUEHTHPOBAThCS B Pa3/IMUHBIX TIOAXOJAaX TPUHATUS PpelleHud (MHIUBUAYa/bHOE,
TIPUHSITHE PellieHus B TPYIITie, PUHATHE PellieHU rPyToi);

CaMOCTOSITEJIbHO COCTAaB/IATh aJTOPUTM peIlleHus] (PU3NUecKod 3afiaud WM TiIaHa
WCCIe[IOBaHUs C YYETOM HMEIOIUXCS PecypCoB U COOCTBEHHBIX BO3MOXKHOCTEH,
aprymMeHTHUPOBATH Tpe/ijlaraeMble BapHUaHThI PellleHu ;

JiefiaTh BHIOOP ¥ OpaTh OTBETCTBEHHOCTD 3a PeIlleHue.

CaMOKOHTPOJIb, SMOIJOHA/IbHBIA UHTE/IJIEKT:

[laBaTh a/leKBaTHYIO OLIeHKY CUTyalluy Y TIpeJjjiaraTh MJ1aH eé u3MeHeHus;

OOBSCHATL TIPUYMHBI [JOCTIDKEHUs (HeJOCTYDKEeHHs)) pe3y/bTaToB [esTebHOCTH,
JlaBaThb OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KODPEKTUBBI B [1eITe/IbHOCTh (B TOM UMCJIe B XOJ BBINOIHEHUs (PH3UUeCKOro
WCC/IeIOBaHUST WM TIPOEKTa) Ha OCHOBe HOBBIX OOCTOSITENIbCTB, W3MEHMUBLIMXCS
CHUTYaL[|H, YCTAaHOBJIEHHBIX OIIMOO0K, BO3HUKIINX TPYHOCTEN;

OLIeHMBaThb COOTBETCTBHE pe3y/bTaTa Lie/h U yCJIOBUSIM;

CTaBUTH Ce0si Ha MeCTO APYroro uesoBeKa B X0/ie CTriopa WK JUCKYCCHU Ha HayuHYHO
TeMy, TOHUMAaTb MOTUBBI, HAMEPEHHSI U JIOTHKY Jpyroro;

NpY3HaBaTh CBOE TMpaBO Ha OMIMOKY TIpU pellleHWHd (GU3MUeCKUX 3aJau WiId B
yTBEP)KAEHUIX Ha Hay4yHble TeMbl U TaKOe JKe IIpaBo Jpyroro.

I[MPEJMETHBIE PE3YJIBTATBI



K koHIy o0yueHusi B 7 Kjacce IrpeZMeTHbIe pe3y/bTaThl Ha 0a30BOM YpPOBHE OJDKHBI
oTpaxkaTb CHOPMHUPOBAHHOCTh Y 00 YUAIOIIMXCST YMEHHI:

WCTIOMb30BaTh TIOHATHS: (U3MUeCKWe W XUMHUUeCKue siBjieHus, HabsoJeHue,
5KCTMepUMEHT, MO/e/lb, TUMOoTe3a, eJUHULIbI (PU3MuecKuX BelWuyMuH, aTOM, MOJeKy/a,
arperaTHble COCTOSIHUSI BellleCTBa (TBEpDJoe, XKUJKOe, ra3o00pa3Hoe), MexaHU4yecKoe
IBWKeHWe  (paBHOMepHOe, HepaBHOMepHOe, IpsSMOJMHENHOe),  TpaeKTOpus,
paBHO/lefiCTByIOIIass cuia, [JedopmMaivs (ympyras, TJlacTUueckasi), HeBeCOMOCTb,
COOOIIIAOIHeCsT COCY/IbI;

pa3nuyath siByieHus (Aud¢ysus, TernaoBoe ABWKEHUe UacTHUL] BelljeCTBa, paBHOMEPHOe
JIBIDKeHUe, HepaBHOMEpHOe [JBIM)KeHUe, WHepLYsl, B3auMO/eiiCTBHe TeJ, PaBHOBecHe
TBEPABLIX Tel C 3aKperviéHHOW OChH0 BpallleHusi, Tepefaya JaBjieHusi TBEPAbIMU
TeslaMu, XUAKOCTSMU U razaMu, aTMochepHoe JjaBieHue, IylaBaHue TeJl, IpeBpallieHus
MeXaHUUeCKOM 3HepPTrym) 1Mo OMUCAHKIO UX XapaKTepHBIX CBOMCTB U Ha OCHOBE OIIbITOB,
JIeMOHCTPUPYIOLUX JlaHHOe (hr3UUecKoe siBleHUe;

pacrio3HaBaTh TPOsiB/ieHUe W3yUeHHbIX (GU3UUeCKUX SIBJIEHUM B OKpY’KalolljeM MHUpe, B
TOM uuncie (Qu3nyeckue siBJeHUs B TPUPOJe: MPUMepbl ABWXKEHUSI C Pa3/TMUHBIMU
CKODOCTSIMM B >KUBOW W HEXUBOW MpUpOJe, AeHCTBHe CU/bl TPeHUs B TMpUpOJe U
TeXHUKe, BIWsHHE aTMOC(epHOro [aBjieHWs Ha >KUBOM OpraHuW3M, IJlaBaHue PphbIO,
pbluary B Tejie 4ejioBeKa, TIPU 3TOM TIePeBO/IUTh TPAaKTUUYECKYI0 3a/lauy B yueOHYO,
BBIZIEJISITH CYII[eCTBeHHbIe CBOMCTBA (MTpU3HaKK) GU3NUECKUX sIB/IeHUM;

OMUCHIBATh U3yUeHHbIe CBOMCTBA Tel U U3NUecKue siB/IeHUs, UCTIONb3ys dhr3nuecKre
BeJIMUMHBI (Macca, 00bEM, TMJIOTHOCTh BeLeCTBa, BPeMsi, MyTh, CKOPOCTb, CPEeIHSS
CKOPOCThb, CHW/a YMPYroCTH, CWja TSDKeCTH, BeC Tesa, CWaa TPEeHHs, JaBjeHue
(TBépOrO Tesa, YKUAKOCTH, Ta3a), BBITAJKWBAIOIIAs CWIa, MeXaHWdyecKas pabora,
MOIIHOCTb, TIJIEYO CHJIbl, MOMEHT CHJbl, KO3(QQULMEHT T10/Ie3HOr0 JelCTBUs
MeXaHU3MOB, KUHeTUUeCKasi ¥ TIOTeHLMa bHasi SHeprus), TIPU OMMUCAHUU TIPaBUIBHO
TPAaKTOBaTh (PU3UUECKUI CMBIC/T UCITO/Ib3YEMbBIX BeJTMUMH, MX 0003HaUeHUsI U eIMHULIbI
(dbur3nuecKUx BeIMUMH, HaXOAUTb (OPMYJibl, CBSI3bIBalOIIMe [aHHYIH (GU3UUeCKyr0
Be/IMUMHY C JPYTMMM BeJIMUYMHAMM, CTPOUTH TpadUKU H3YYeHHBIX 3aBUCUMOCTEH
(hr3MUeCKUX BeTUUNH;

XapaKTepr30BaTb CBOMCTBAa Tes, (U3Uueckue sIBJI€HUSI W TIPOLIeCChl, MCIOMb3Ys
TpaBuU/Ia C/I0XKeHWs1 CUl (BOJIb OAHOW MpsiMoii), 3akoH ['yka, 3akoH Ilackansi, 3aKoH
Apxumesia, TpaBW/IO paBHOBecHsl pbiuara (0/i0Ka), «30710TO€ TIPAaBUIO» MEXAHUWKH,
3aKOH COXpaHeHWs MeXaHWUUeCKOW SHepruM, TMpu 3STOM [JaBaTb CJIOBECHYHO
(hopMyMPOBKY 3aKOHA U 3alMChIBaTh €0 MaTeMaTUUeCKoe BbIpa)KeHUe;

00BSICHATh (U3MUecKre siBJIeHUs], TIPOLlecChl W CBOMWCTBA Tej, B TOM 4YHCIe U B
KOHTEKCTe CHUTYal[iii MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BLISB/IATh MPUUYHMHHO-
C/IeZICTBEHHbBIE CBSI3U, CTPOUTH 00BsICHEHHE U3 1—2 JIOTHYeCKUX II1aroB C OMOpou Ha 1—
2 U3yyeHHbIX CBOMcCTBa (U3NUECKUX SIBJeHUM, (GU3NUECKUX 3aKOHa WU
3aKOHOMEPHOCTH;

pelllaTh pacuéTHble 3a7auud B 1-2 [elCTBUS, WCIO/Ib3Yysl 3aKOHbI WU (OPMYJIbI,
CBsi3bIBapOIlMe (U3MUecKWe BelMWUYMHBI: HAa OCHOBe aHajau3a YCIOBUSI 3aJauu
3aMnychiBaTh KpaTKOe YC/IOBUe, MOJCTaB/AATh (M3UUYECKHe BeWYMHbI B (OPMY/bl U
MPOBO/IUTh PAcuéThl, HaXOWUTh CIPaBOYHbBIE [JaHHBIE, HEOOXOAUMBIE /i1 peIleHuUs
3a/]ay, OLIeHUBATh PeaIMCTUYHOCTh MOMyYeHHON (hr3UUecKou BeJIMUUHbI;



pacrio3HaBaTh MpoO/eMbl, KOTOpble MOKHO DEIIMTh TP TIOMOIIW (HU3UUECKHX
METOJ0B, B ONMCAHUM WCC/Ie[0BaHUSI BbIJENATh IPOBEpPseMOe IIpeJIl0/I0KeH e
(rumoTe3y), pas3aMuaTb M MHTEPIPeTHPOBaTh TOAYYeHHbIM pe3y/bTaT, HaXOJUTb
OIIMOKY B XO7Ie OITbITa, /lelaTh BLIBOALI 110 €T0 pe3yJbTaTam;

MIPOBOJUTE OTIBITHI TI0 HAO/MIOAEHUIO (PU3NUYECKUX SIBJIEHUH WM (PU3NUYeCKUX CBOWCTB
Tes:  (hOPMY/NMpPOBATh TIPOBEpsieMble TIPETIONOKeHHs], COOMpaTh YCTaHOBKY U3
TIpe/IJI0’KeHHOT0 000PYA0BaHUsl, 3aMMChIBaTh X0/ OTbITa U (POPMYJTUPOBATh BHIBOJBI;
BBITIO/THSATD TIPSIMble M3MEPeHUsT PacCTOSIHUSI, BpeMeHH, MacChl Tesa, 00bEMa, CUMBbI U
TemriepaTypbl C KCI0Jb30BaHWEM aHa/OroBbIX U LUGPOBBIX MPUOOPOB, 3aMChIBATH
TIOKa3aHus TPUOOPOB C YUETOM 3aZlaHHOM abCOMIOTHOM TIOrPeITHOCTH 3MEPeHHH;
TIPOBO/IUTh HCC/el0BaHUe 3aBUCUMOCTH OJHOW (hM3MUeCKOM BeMUMHBbI OT APYrou C
WCMO/Ib30BaHKEM TIPSIMbIX W3MepeHHH (3aBUCMMOCTH MYyTH PaBHOMEPHO [IBHXKYILIEroCs
Tesla OT BpEMeHU JIBU)KEHUsI Tesla, CHJIbl TPeHHsl CKOJIbXKeHHs1 OT Beca Tejla, KauecTBa
00paboTKMU TOBEpXHOCTel Tel W He3aBUCUMOCTHA CHJbl TPEHUS OT IUIOL[Ax
COTIPUKOCHOBEHUSI TeJs, CU/Ibl YIIPYTOCTU OT Y[JUHEHUs MPY>XUHbI, BbITaJIKWBAIOLE
ciibl OT O00bEMa TOTPYKEHHOW YacTH Tejla W OT IUJIOTHOCTH JKUIKOCTH, eé
HEe3aBUCHMOCTA OT IJIOTHOCTH Teja, OT TJIyOMHBI, HAa KOTOPYIO TIOTPY)XKEHO TeJo,
YCJIOBUM TIJIaBaHUsI TeJ, YCJIOBUM paBHOBeCHsl pblyara W 0JIOKOB), y4aCTBOBaTh B
MJIAHMPOBAaHUM  yueOHOTO WCC/IefIoBaHUs], COOMpaTh YCTAaHOBKY U  BBITIOJHSTH
V3MepeHusi, Cieiysl TpejioXKeHHOMY IJIaHy, (PMKCUPOBATh pe3y/bTaThl MOTyYeHHOU
3aBUCUMOCTH (U3MUECKUX BEeJMUMH B BUZE TPEAJIOXKEHHBIX TaO/iuI] U rpaduKoB,
JlefiaTh BBIBO/IbI TIO pe3y/ibTaTaM UCCe[J0BaHus;

MIPOBO/IUTh KOCBEHHble H3MepeHHs (PU3MuUecKMX BeaUUWH (TJIOTHOCTh BelllecTBa
JKUAKOCTA W TBEPAOrO Tena, CUla TPeHUsl CKOJbXeHHWs, [aB/ieHue BO3AyXa,
BbITa/IKMBAlOI|asi CWIa, [EeNCTBYIOLasi Ha TMOTPY)KEHHOe B JKUAKOCTb TeJlo,
KO3(PUIIMeHT TMOe3HOro [elCTBUSI MPOCThIX MEXaHW3MOB), C/eAysl MpeJ0’KeHHOU
WHCTPYKLIMH: TIPY BBINOJIHEHUU U3MepeHUi coOMpaTh 3KCIIepUMeHTabHYI0 YCTaHOBKY
Y BBIUMC/ISITh 3HaUeHHe MCKOMOW Be/TMUKHbI;

cobsrolaTh TIpaBW/Ia TeXHUKW Oe3omacHOCTM Tipu  pabore ¢ ylaBopaTOpHBIM
obopyoBaHueM;

yKa3blBaTh TPUHLUMbI JeWCTBUSI TIPUOOPOB U TeXHUUECKHWX YCTPOWCTB: BeCHl,
TEePMOMETp, JUHAMOMETP, COOOIarOIIecs: COCy/[bl, OApOMETp, pbluar, MOBWKHBIN U
HETIOJIBW>KHBIN 0J10K, HAaK/TOHHASI TI/IOCKOCTH;

XapaKTepru30BaTh TIPUHIUMBI /IeHCTBUS HW3YUEHHBIX TPUOOPOB U TEXHUUYECKHUX
YCTPONCTB C OMOpPOM Ha WX OMHUCaHUsI (B TOM UHMCJIe: TOALIMITHAKH, YCTPONCTBO
BO/IOTIPOBO/IA, TU/IPAaBIMUECKUI TIpecc, MaHOMeTp, BbICOTOMep, TOPILHEeBOW Hacoc,
apeoMeTp), UCMO/b3ysl 3HAHUS O CBOWCTBAX (PM3UUECKUX SIBJIEHUM W HEeoOXO0uUMble
(hr3nuecKre 3aKOHbI U 3aKOHOMEPHOCTH;

TPUBOJIUTL TIpUMepbl (HaXOAWThb UWHGOpPMAL[MI0O O T[pUMepax) IMPAKTUUeCKOro
WCTIONIb30BaHUST (DM3UUECKUX 3HAHWM B TIOBCEHEBHOM >KU3HM /i 0OecrieueHust
6e3omacHocTd TIpy oOpalleHuu C TpubopaMud U TeXHUUeCKWMH YCTPOMCTBaMH,
COXpaHeHUs] 3/I0pOBbsi U COO/IO/IEHUS] HOPDM  SKOJIOTUYECKOTO TIOBe/IeHUs B
OKpY’Karolllen cpefie;

OCYIL[eCTB/ISAITh OTOOP MCTOUHUKOB HH(popMaiu B VHTepHeTe B COOTBETCTBUU C
3a/JlaHHBIM TOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOIIUXCSl 3HaHUM U MyTéM CpaBHeHHs



Pa3/IMYHbIX UCTOUYHUKOB BBIZIE/ISITH MH(POPMALIMIO, KOTOpast SIB/ISIeTCST TTPOTUBOPEUNBOM
WTK MOKET OBbITh HEeJJ0CTOBEPHOM;

WCTIOb30BaTh TPU BBITIOJTHEHWH Y4ueOHBIX 3a/laHUi HayYHO-TIOMY/ISIPHYIO JINTEPaTypy
(r3UUecKoro cojiep)kaHusl, CIpaBOYHbIe MaTepuasbl, Pecypcbl ceTu VIHTepHeT,
B/Ia/leTh TIPUEMaMH KOHCTIeKTHPOBAHHUSI TeKCTa, rpeoOpa3oBaHuss WHOpPMaLUK U3
O/IHOM 3HAaKOBOM CUCTEeMBI B [IPYTY10;

co3/1aBaTh COOCTBEeHHbIe KpaTKHe MUCbMeHHble U YCTHbIE COOOIIeHHs Ha OCHOBe 2—3
MCTOYHMKOB MH(OpMaIum (pri3rueckoro cofiep>kaHusi, B TOM YuC/e MyOIMyHO AenaThb
KpaTKue COO0OIIeHsT O pe3y/bTaTaxX IMPOEKTOB WK yUeOHbIX MCC/Ie[JOBaHUH, TIPU 3TOM
rpaMOTHO HCII0/Ib30BaTh HW3Yy4YeHHbI TOHATUMHBIM armapar Kypca (U3MKU,
COTIPOBO’K/AThb BBICTYTI/IEHUE TIpe3eHTaliel;

TIPY BBITIOJTHEHUM YUeOHBIX MPOEKTOB W MCC/IeZI0BAHUM pacrpesienssTb 00s13aHHOCTH B
rpyIIe B COOTBETCTBUM C MTOCTaBJI€HHBIMH 3aZlauaMH, CJIeJIUTh 3a BLITIOJTHEHUEM I/IaHa
JeMCTBUM, aZieKBaTHO OIleHWBaTh COOCTBEHHBIM BK/IaZ, B JeATebHOCTb TPYIIIIHI,
BBICTparBaTh KOMMYHUKaTUBHOE B3aUMO/eMCTBUe, YUHUThIBAasi MHEHHE OKDPY>KAIOILIHX.

K xoHI1ly 00yuyeHus B 8 Kiacce mpeZMeTHble pe3y/bTaThl Ha 0a30BOM ypPOBHE [O/DKHBI
oTpakaTh CHOPMUPOBAHHOCTh Y 00 YUaIOIINXCST YMEHUM:

WCII0/Ib30BaTh TMOHATHS: Macca U pa3Mepbl MOJIeKY/, TeIIOBOe ABW)XKeHHEe aTOMOB U
MOJIeKY/, arperaTHble COCTOSIHHSI BelleCTBa, KPUCTa/ZIMUecKhe W aMop(QHble Tena,
HACBIIIeHHbIM U HeHaChILLeHHbIN Map, BAaXXKHOCTb BO3/lyXa, TeMIlepaTypa, BHYTPEHHSIs
SHeprus, TeIyIOBOW JIBUTaTesib, 3JieMeHTapHbIN 3JIeKTPUUeCKUI 3apsif], 3JIeKTpUUecKoe
rosie, TIPOBOJHUKU U [USJIEKTPUKH, TIOCTOSIHHBIA 3JIEKTPUUECKUM TOK, MarHUTHOe
T0J1€;

pas/iiuaTh siBJieHUs1 (TelViIoBOe paclIMpeHWe W CKaTue, Terviorepejaya, TeryioBOe
paBHOBecHe, CMauyWBaHWe, KalWUIApHblEe SBJeHUS, MCIapeHue, KOH/IeHCallus,
IJIaBJIeHMe, KpUCTa/I/TU3aLUs (oTBepeBaHUe), KUTIEHHe, Tervionepeaya
(TernyIoNpoBOJHOCTh, KOHBEKLIUS, W3/Iy4eHWe), 37eKTpu3alus Tes, B3auMOJencTBHe
3aps/IOB, JEUCTBUSI 2/IEKTPUUECKOTO0 TOKa, KOPOTKOe 3aMblKaHHe, B3alMOJeNCTBHe
MarHuTOB, ZIeMCTBHE MAarHWTHOTO TIO/sT Ha TIPOBOJHUK C TOKOM, 3JIeKTPOMarHUTHast
WHIYKIYSA) TI0 OINHWCAHUK MX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JIeMOHCTPUPYIOLIUX aHHOe (hU3nuecKoe siBjieHue;

pacro3HaBaTh IMpOsiB/ieHHe U3yueHHbIX (PU3NUeCcKUX SIBJIeHUM B OKPY’KarollleM MHpe, B
TOM uMC/ie (Qu3dueckue SIBJIeHUSI B TIpHUPOjie: TIOBEPXHOCTHOE HaTsKeHWe U
KaNWwiIsipHble SIBJIeHUs] B TIPUPOJe, KPUCTA/Ibl B Tpupojie, u3nyueHue CoHIia,
3aMep3aHre BOZOEMOB, MOPCKHWe Opu3bl, 0Opa3oBaHHe pOChI, TyMaHa, WHes, CHETa,
J7IeKTpuYeckre siBleHUsi B aTMocdepe, 3/IeKTPUUECTBO >KUBBIX OpPraHM3MOB,
MarHuTHOe moJie 3eM/d, Apeid TMoJi0COB, POJib MarHUTHOIO TIO/S [/l >KU3HU Ha
3emsie, TIOJIIPHOE CUsIHUE, TIPU 3TOM TIepeBOUTh MPAKTUUECKYIO 3aZiauy B yueOHYO,
BbIZIEJISITh CYIIleCTBeHHbIe CBOMCTBA (MPU3HaKW) GU3NUECKUX SIBIeHUMH;

OMUCHIBaTh U3yUeHHbIe CBOMCTBA Tel U (pU3nUecKue siB/IeHUs], UCTI0/b3ys dhr3nuecKre
BeJIMUMHBbI (TeMIiepaTtypa, BHYTDEHHSIS SHEeprus, KOJMYeCTBO TerUioThl, YZe/bHasi
TeIJIOEMKOCTb  BeIeCTBa, y/eslbHasi TeruioTa T[UIaB/eHUs], Y/e/ibHas TervioTa
napoobpa3oBaHus, yjenbHas TEIUIoTa CTOPAHUs TOIIMBA, KO3(MGHUI[UEHT I10/Ie3HOTO
JIeViCTBUS TeIJIOBOM MalllMHbI, OTHOCUTE/IbHAsI BJI&)KHOCTb BO3/yXa, 3/€KTPUUYeCKUU
3apsfl, CWla TOKa, 3JIEKTPUUECKOe HampsbkeHWe, COMpOTUBJIEHWEe MPOBOJHUKA,
yZleTlbHOe COTPOTHB/IEHHEe BelllecTBa, paboTa ¥ MOI[HOCTb 3/IEKTPUUECKOTO TOKA), TIPH



ONWCaHUM TMPaBUIBHO TPAKTOBaThb (DU3MYECKUM CMBIC/I MCIO/b3yeMbIX BeJIUYHH,
0003HaueHust ¥ eAUHULILI PU3NUECKUX BeTMUNH, HaXOJUTh (YOPMYJIBI, CBSI3bIBAIOIIVE
JAHHYIO (U3MUeCKyl0 BeJMUMHY C JpPYTMMU BeJIWYMHAMH, CTPOUTb TrpaduKu
M3Yy4eHHBIX 3aBUCUMOCTel (hH3uUeCKUX BeJUUrH;

XapaKTepr30BaTb CBOMCTBA Tes, (pU3MuecKue SsIBJI€HUSI M TIPOLIeCChbl, HUCIOMb3Ys
OCHOBHBIE I10JIOKEHUS] MOJIEKYJ/ISIPHO-KUHETUYEeCKOM TeOpHUH CTPOEHMs BellecTBa,
MIPUHLMIT CYTIepIIo3ULMM TOojed (Ha KayeCTBEHHOM YPOBHe), 3aKOH COXPaHeHHs
3apsfa, 3akoH Oma [/ ydyacTka Lien, 3akoH [Ixoysnsa—JleHija, 3aKOH COXpaHeHUs
5Hepryy, Mpu 3TOM /laBaTb CJIOBECHYIO (DOPMYJ/IMPDOBKY 3aKOHa M 3aluChblBaTh €ro
MaTeMaTUUeCKOe BbIpa)KeHUe;

00bsACHATh (hr3nUecKHe MpoLiecChl M CBOMCTBA Tel, B TOM 4YWC/Ie U B KOHTEKCTe
CUTYyaLui NPaKTHUKOOPUEHTHPOBAaHHOI O Xapakrepa: BBISIB/ISITh
MIPUYUHHOC/IE/ICTBEHHBIE CBSI3H, CTPOUTb OOBsICHEHWe W3 1-2 JIOTMUeCKUX IaroB C
oropoii Ha 1-2 U3y4yeHHbIX CBOMCTBA (PM3MUYEeCKUX SIBJIeHUH, PU3NUeCKUX 3aKOHOB WU
3aKOHOMEpHOCTeH;

pelaTh pacuéTHble 3afaud B 2-3 [IeMCTBUs, WCMO/b3Yysd 3aKOHbI U (POPMYyJIbI,
CBsI3bIBawOljMe (U3MYeCcKWe BeJMUYMHBI: Ha OCHOBe aHaau3a YC/IOBUS —3ajauud
3anuchbiBaTh KpaTKOe YC/IOBHe, BBISB/ISATh HEJOCTAaTOK JAHHBIX /I pelleHus 3a/aud,
BbIOMpAThb 3aKOHBI U JOPMYJIbI, HEOOXOUMBIE [I/Isl €€ pelleHus, IPOBO/IUTh PAaCUEThI U
CpaBHUBATh I0JIyueHHOe 3HaueHue (Pr31ueckoi BeJIMUMHBI C U3BECTHBIMU JJAHHBIMU;
pacro3HaBaTh MPO0JieMbl, KOTOpble MOKHO peIIWTh TP TOMOLIM  (PU3NYeCcKUX
METOJ0B,  WCIIO/b3ys  ONUCaHWe  UCCAeloBaHUsl,  BbIJeNSATb  [pOBepseMoe
Npejro/oXKeHre, OLeHWBaThb NPaBU/IbHOCTb TIOPsiIKa IPOBeZleHUsl MCC/e/j0BaHus,
Jle/1aTh BBIBO/IbI;

MIPOBOJUTE OMBITHI TI0 HAaO/MOAEHUI0 (PH3UUYeCKHX SBeHUM WK (U3UUECKUX CBOMCTB
Tesl (Karu/UlsipHble SIB/IeHUS], 3aBUCUMOCTb [laBleHUs BO3Jlyxa OT ero o0béMa,
TeMIlepaTypbl, CKOPOCTH IpoLiecca OCTbIBaHUSI U HarpeBaHWsl IPU U3/TyYeHUH OT LiBeTa
v3fyvaroleii  (morsiomaroiell) TOBEepXHOCTH, CKOPOCTb MCHapeHusi BOJAbI OT
TemrepaTypbl J>KMJKOCTHU M IUIOIIAAM €€ TIOBepXHOCTH, 3/1eKTpu3alus Teal U
B3aUMO/IEMCTBUE 3/IEKTPUUYECKUX 3aps/i0B, B3aUMOJENCTBHE IOCTOSIHHBIX MarHUTOB,
BH3ya/iM3alisi MarHUTHBIX T10J1e}i TTIOCTOSIHHBIX MarHUTOB, JIelCTBUSI MarHUTHOTO T0JIst
Ha TPOBOJHUK C TOKOM, CBOMCTBa 3/IeKTPOMAarHuTa, CBOWCTBA 3/1€KTPOJBUIaTesis
TOCTOSIHHOTO TOKa): (OpMY/MpOBaTh TIpOBepsieMble TIPeJIIONIoKeHHs], CoOMpaTh
YCTAHOBKY U3 TIPeJJIO)KeHHOro 000py/ZOoBaHWs, OINUCHIBaTh XOJ, OIbITa U
(opMynHMpoBaTh BHIBO/IbI;

BBITIO/IHATE MpsIMble M3MepeHUs] TeMIlepaTypbl, OTHOCUTE/IbHON B/Ia&XKHOCTH BO37yXa,
CWIbl TOKAa, HArpsDKeHUsi C MCIO/b30BaHWEM aHa/IOTOBBIX TPUOOPOB U [JaTUMKOB
(u3ryecKUx BeIMUMH, CpaBHMBaTh pe3y/abTaTbl H3MEPeHHH C Y4YéTOM 3a/|JaHHOMN
abCOJTIOTHOM TIOTPEeIITHOCTH;

MPOBOAUTh WCC/e/JoBaHUe 3aBUCUMOCTH OJHOU (hM3UUecKoi BeJIMUMHbI OT APYrou C
WCIO0/Ib30BaHKEM TIPSMBIX M3MepeHHH (3aBUCHMMOCTb COIMPOTUBJ/IEHUS] IPOBOJHUKA OT
€ro /UIMHBI, MJIOLIaJM TIOTIePEeUHOro CeYeHUsl U YZe/bHOrO COMPOTHBIIEHUS BelecTBa
NIPOBO/JHUKA, CUJIbI TOKA, UAYILEro yepe3 IIPOBOJHUK, OT HalpsDKeHUs] Ha MPOBOZHUKE,
WCCIeJ0BaHUe TI0C/e/l0BaTe/IbHOIO W IapajljIe/IbHOTO COeJVHeHUM IIPOBOJHUKOB):
TJIaHUPOBAaTh MCC/IeJ0BaHWe, COOMpaTh YCTAaHOBKY U BBINIOJIHATH W3MEPEHUs, Cefys



TIpe/IJIOKeHHOMY TI1aHy, (PMKCHPOBaTh pe3y/bTaThl MOJTyYeHHOM 3aBUCHMOCTH B BHU7e
Tab/UI] ¥ TPadUKOB, Ie/IaTh BLIBOABI 110 pe3y/bTaTaM UCC/IeJOBaHUS;

® TIPOBOJUTH KOCBeHHble H3MepeHHUs (U3NUeCKUX BenuuuH (y[esibHasi TerIoéMKOCTh
BeIleCTBa, COMPOTHB/IEHNE TTPOBOAHKKA, paboTa U MOIIHOCTb 3/IEKTPHUECKOTO TOKA):
TJIaHUPOBaTh W3MepeHWs, CoOMupaTh SKCIepUMEHTallbHYI0 YCTaHOBKY, C/ledysi
TIpe/IJI0’KeHHOW MHCTPYKLMH, Y BBIYUC/STh 3HaUeHHe BeJTMUMHbI;

e CoO/ofaTh TIpaBWIA TeXHUKH Oe3ormacHoctd TIpy  pabore ¢ 1abopaTOPHBIM
obopymoBaHuem;

® XapaKTepu30BaTb TIPUHLUIBI [I€HCTBUS W3yUeHHBIX TIPUOOPOB U TeXHUUYECKUX
YCTPOWCTB C OMOpOM Ha WX OnMcaHusi (B TOM UMCJ/e: CUCTeMa OTOIIeHHs [JOMOB,
TUTPOMETp, MapoBasi TypOWHa, aMIiepMeTp, BOJILTMETD, CUETUMK 3JIEKTPUUECKOMN
SHEpPTuH, 3JIEKTPOOCBETUTE/IbHbIE TIPUOOpPBLI, HarpeBaTe/bHbIE  3/IEKTPOIPUOOPHI
(pyMepbl), 37eKTpUYeCKHe TIpeJJOXPaHUTeH, 37eKTPOMAarHuT, 3JIeKTPO/IBUTaTelh
MOCTOSIHHOTO TOKAa), MWCIO/b3ys 3HAaHWS O CBOMCTBax (U3MYeCKUX SIBJIEHUN U
HeoOXoMMble (pU3MUeCKre 3aKOHOMEPHOCTH;

® pacro3HaBaThb TMPOCTble TEeXHUUYECKHe YCTPOMCTBA W W3MepHUTe/ibHbie TMPUOOPHI O
CXeMaM U CXeMaTUUYHbIM PUCYHKaM (PKUAKOCTHBIN T€PMOMETP, TePMOC, TICUXPOMETP,
TUTPOMETp, ABUraTe/lb BHYTPEHHEro CropaHWsl, 3JeKTPOCKOII, PeocTar), COCTaBJISATh
CXeMbI 3/IEKTPUUYECKHUX Liefel C Toc/ie[oBaTe/IbHbIM U Tapajule/lbHbIM COeJUHeHeM
3/IEMEHTOB, pa3/inyasi yC/IOBHbIe 0003HaUeHUs 3/IEMEHTOB 3/IeKTPUUYECKHUX 1iernel;

e TPUBOAUTHL TMpUMephbl (HaxoAUTh WHGOPMAI[MI0O O TIpUMepax) IIPaKTUYeCcKoro
WCTO/Ib30BaHusl (U3UUeCKUX 3HAHUM B TIOBCEJHEBHOW >KU3HM [Is1 oOecrieueHUst
0e30macHOCTM TIpY OOpalleHuH C MpUOOpaMH W TEXHUUECKUMH YCTPOMCTBaMH,
COXpaHeHWsI 3/I0pOBbsi U COO/IO/IEHUS] HOPM  SKOJIOTUYECKOTO TIOBe/IEHUSI B
OKpYy>Katolllei cpefie;

® OCYIeCTB/IATh TOWCK WH(OpPMaLuu (U3NUeCKOTo cojep)kaHus B VIHTepHeTe, Ha
OCHOBe WMEIOIUXCSl 3HaHWM W TIYTEéM CpaBHEHWs JIOTOTHUTE/IbHBIX HCTOUYHHUKOB
BBIJIE/IATL MH(OPMAIL[UIO, KOTOpasi SIB/ISI€TCS TPOTUBOPEUHMBOM WM MOXKET ObITh
HeJJ0CTOBEPHOM;

® LCMO/Ib30BaTh MPH BBITOJHEHUH yUeOHBIX 3a/laHUH HayuHO-TIOMYJISIPHYIO JINTEPATYPY
(h13MUeCKOro Cojiep)KaHus, CIpaBOUHble MaTepuasbl, pecypchl ceTd VIHTepHeT,
B/Ia/IeTh TMPUEMAaMH KOHCIIEKTUPOBAHUs TeKCTa, TpeoOpa3oBaHusi MHGOpMAIu W3
O/IHOW 3HAaKOBOM CUCTEMBI B [IPYTYIO0;

e (o3/aBaTh COOCTBeHHbIE THChMEHHbIE M KpaTKWe YCTHble coo0iieHusi, 00001as
vHGbOpPMaILI0 U3 HeCKOJTbKUX MCTOYHUKOB (PM3UUYECKOr0 COZEpXKaHUs, B TOM UHCJIe
nyO/JIMYHO  TIPeACTaB/IATb  pe3y/abTaTbl TMPOEKTHOM WM  MCC/e/j0BaTenbCKOM
JesITeTbHOCTH, TIPH 3TOM TPAMOTHO HCIIO/Ib30BaTh W3YyUeHHBIN TOHATHUHHBIM arrapar
Kypca (pU3UKH, COMPOBOXK/IaTh BBICTYIIIEHUE Mpe3eHTalel;

® TIpU BBIOJIHEHUM Yy4ueOHBIX TPOEKTOB U HCC/IeI0BaHUNA (U3NYECKUX TIPOI[eCCOB
pacripeiesiith 00SI3aHHOCTH B TPYIIIE B COOTBETCTBUU C TMOCTaBJIEHHBIMU 3a/ladyaMH,
CMeUTh 3a BBLITIOJTHEHWEM Il/laHa [eHCTBUN W KOPPEKTHUPOBaTh €ro, a/leKBaTHO
OLleHWBaTb  COOCTBEHHBIM BK/JaJ, B  [JeSTeJIbHOCTb  TPYIbl, BLICTPAaUBaTh
KOMMYHUKaTUBHOE B3aUMO/IeCTBUe, TIPOsIB/Isisi TOTOBHOCTb pa3pelliaTh KOH(JIUKTHI.

K xoHIily o0ydyeHus B 9 Kiacce mpefMeTHbIe pe3y/bTaThl HA 0a30BOM ypOBHE [O/KHBI

oTpakaTh CHOPMUPOBAHHOCTb Y 0O YUaIOIIUXCST YMEHUM:



WCMO/b30BaTh TIOHATHS: CHUCTeMa OTCYéTa, MaTepuajbHas TOUKa, TpaeKTOpUs,
OTHOCUTE/IbHOCTh MeXaHWUeCKOro ABWKeHus, Jedopmalius (yrpyras, rjiactaueckas),
TpPeHHe, LeHTPOCTPEMHUTE/IbHOe YCKODeHHe, HEeBeCOMOCTb W Teperpys3Kd, LIeHTp
TSDKeCTH, abCOMIOTHO TBEpAOE Teso, IIeHTP TSHKeCTH TBEPJOrOo Tesa, paBHOBECHe,
MexaHWuecKWe KomebaHWs U BOJHBI, 3BYK, UWHOPa3ByK U  y/IbTPasBYK,
3/IeKTPOMarHUTHbIE BOJIHBI, IIKaja 37eKTPOMarHUTHBIX BOJIH, CBeT, O/M30PYKOCTb U
JATbHO30PKOCTh, CIIEKTPhl WCMYCKaHWs W TIOT/IOLeHus, anb¢a, Oera- M ramma-
W3/Ty4eHus], U30TOIbI, si/ilepHasi SHepreTrKa;

pa3/nniyath siBeHus (paBHOMepPHOe M HepaBHOMEpHOe MPsIMOJIMHeNHOe [BI)KeHUe,
PaBHOYCKOPeHHOe TIPSIMOJIMHeHoe ABKeHre, CBOOOJHOe T1aJieHre Tesl, PABHOMEepPHOe
JBIDKEHHe [0 OKDY)KHOCTH, B3aUMOJENCTBUe Tesl, peakTUBHOe [BWKEeHUe,
KomnebaTenbHOE [BIDKeHHe (3aTyxawllde W BbIHY)KJeHHble KoyieOaHus), pe30HaHC,
BOJIHOBOE /[IBIDKEHHWe, OTpakeHuWe 3ByKa, MPsIMOJMHeNHOe pacIlipoCcTpaHeHue,
OTpa’keHHe U TIpesioM/IeHre CBeTa, MOJIHOe BHYTPeHHee OTpa)keHue CBeTa, pas/iokeHre
Oenoro cBeta B CIEKTP W CJIO)KeHWEe CIIeKTPaJbHBIX IIBETOB, AWCIIEDPCHSI CBeTa,
ecTeCTBeHHasl paZJMOAKTHBHOCTb, BO3HMKHOBEHME JIMHEHUYaTOro CIeKTpa H3/1yueHus)
M0 OIMUCAHUI0 UX XapaKTePHBIX CBOMCTB M HAa OCHOBE OIbITOB, J€MOHCTPUPYVIOIIUX
JlaHHOe (hr3rueckoe siBIeHUE;

pacrio3HaBaTh MposiB/ieHHe U3yYeHHBIX (PM3MUYeCKUX SIBJIEHUM B OKpY)KarolljeM mupe (B
TOM uucsie (u3nuecKue siBlieHUs B TIPUPO/ie: TIPWIKMBLI U OTJ/IMBLI, BW)KEeHUE T/IaHeT
CoslHeUHOM CUCTeMbI, PeaKTUBHOE JBM)KEHUEe KUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB
JKUBOTHBIMH, 3eMJIeTpsiCeHUe, CelicMUuecKde BOJIHBI, LIyHaMH, 5XO0, LBeTa Tel,
ONTHYeCKWe sIBJIleHUsI B Tpupojle, Ouosoruueckoe  JeiiCTBUe  BUAKUMOTO,
y/IbTParo/IeTOBOT0 M PEHTIeHOBCKOTO M3/yuyeHUl, eCcTeCTBeHHbIN pa/[M0aKTHBHBIN
¢oH, KoCcMHUecKWe Jy4yd, PpaJuOaKTUBHOe WU3/yyeHWe TNPUPOJHBIX MUHEpasoB,
JleNCTBUe Pa/IM0aKTUBHBIX U3/yYeHUd Ha OpraHu3M uesioBeKa), PYU 3TOM [epeBO/IUTh
MPaKTHUEeCKYI0 3a7layy B yueOHYIO, BBIJEISTb CYIeCTBEHHbIe CBOWCTBA (TIPU3HAKH)
(hr3UUeCKUX SIBJIEHUH;

OTMCHIBAaTh U3yUeHHbIe CBOMCTBA Tel U (pr3rueckue sIBJIeHUs, UCTIONb3Ys QU3nuecKue
Be/IMUMHBI (CpeJHsisi ¥ MTHOBEHHasi CKOPOCTb Tejia TIPU HePaBHOMEPHOM JBM>KEHUU,
yCKOpeHue, TepemellleHre, MyTh, YIJoBasi CKOPOCTb, CW/a TPEeHWUs], CU/a YIpYyroCTH,
CWIa TsDKeCTH, YCKOpeHHWe CBOOOHOTO TIa/ieHHs], BeC Tejia, UMITYJIbC Teja, UMITYJ/IbC
CWJIbI, MeXaHuuecKasi paboTa U MOLHOCTb, MOTeHL[a/IbHasi SHeprusi Tesa, TOJHSITOTO
Ha/l MIOBEePXHOCTHIO 3eMJIY, MOTeHI1a/IbHasi SJHEePrusi CKAaTOW MPY)KUHbI, KWHeTHUecKast
SHeprus, TIOJIHas MeXaHWYecKas HSHepruis, TMepuoj; W dYacToTa KoyiebaHWH, [rHa
BOJIHbI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTb CBeTa, MOKa3aTe/ib MpesioM/IeHHs
Cpe[ibl), TIPU OMMCAHUU TPABUIBHO TPAaKTOBaTh (DU3MUECKUM CMBICT HCTIO/Ib3YeMbIX
Be/IMUMH, 0003HaueHUsi W eAWHUIIbl (U3NUECKUX BeUUMH, HAXOAWUTh (OPMYJIbI,
CBsI3bIBAIOLME [aHHYIO (U3UUeCKYI0 BeJMUYMHY C [PYITMMM BelUUMHaMH, CTPOUTh
rpaduku U3yueHHbIX 3aBUCUMOCTel (hH3UUeCKUX BeJIMUKH;

XapaKTepu30BaTh CBOUMCTBA TeJ, (pr3nyeckue siBJeHUs U TPOLIeCChI, UCTIOJIb3Ys 3aKOH
COXpaHeHUsI SHepruu, 3aKOH BCEMHPHOIO TSTOTEeHUs], TPUHLUI CYTepro3uLuu CUl,
TIPUHLIUIT OTHOCUTeNbHOCTU ["anues;, 3akoHbl HbI0TOHA, 3aKOH COXpaHeHUsI UMITYJIbCa,
3aKOHbl OTPa)KeHHsI W TIPEeJIOMJIEHUSl CBeTa, 3aKOHbl COXpaHeHWsl 3apsiloBOr0 U
MaccoBOIO yYMCel TpU SJEepHbIX peaklusX, Mpd 3TOM [laBaTb CJIOBECHYIO
(hopMyMPOBKY 3aKOHA U 3alMChIBaTh €0 MaTeMaTUUeCKOe BbIPa)KeHUE;



00BACHATL (hU3MUeCKHe TPOIecChl M CBOMCTBA Tel, B TOM 4YWC/Ie UM B KOHTEKCTe
CUTyalMii  TIPAaKTUKOODUEHTHPOBAHHOTO  XapakTepa:  BbIBASATH  IIPUUMHHO-
C/le/ICTBEHHbBIE CBSI3H, CTPOUTH 00BbsICHEHUe U3 2—3 JIOTMUeCKUX ILaroB C OIOPO Ha 2—
3 u3yueHHbIX CBOWCTBAa (U3MUECKHX sIBJIEHUW, (U3NUECKHUX 3aKOHOB WJ/IU
3aKOHOMEepHOCTeH;

pellaTh pacuéTHble 3a/jauy (ONUparoLecs: Ha CUCTeMy U3 2—3 ypaBHEHHUM), UCTIO0/b3Ys
3aKOHbI U (OpPMYJbI, CBsI3bIBarOlMe (U3MUecKre BeJWUYMHBI: Ha OCHOBE aHaau3a
yC/IOBUSI 3a/lauyM 3alvChiBaTb KpaTKOe YCJIOBUe, BbISIBJSITE HEJOCTAloLUe WId
M30BITOUHBIE /laHHbIE, BHIOWPATh 3aKOHBI M (HOPMYIIbI, HeOOXOAUMBIE /IS PeLIeHwUs,
MPOBOJUTL PACuéTbl W OLeHWBATh PpeaJMCTUYHOCTh IIOJyYEeHHOTO0 3HayeHust
(bu3nueckoi BeTMUUHBI;

pacro3HaBaTh MPO0JieMbl, KOTOpble MOXKHO peILINTb TpU TOMOLM (PU3NUEeCKUX
METOJIOB,  WCIO/b3ys  OIMUCaHWe  UCCAel0BaHUsl,  BbIAeNSTb  MPOBepseMoe
Mpe/rosioKeHe, OLIeHUBAaTh MPaBUIBHOCTh TIOpsiiKAa TIPOBeJeHUsl MCCIie[J0BaHUS,
JiesiaTh BBIBO/IbI, UHTEPIIPETUPOBATh Pe3y/IbTaThl HAOJFOAE€HUIA U OTILITOB;

TPOBO/UTh OIBITHI 110 HAOMIOZEHNIO (DHU3UUECKUX SIBJIEHUM WU (HU3UUECKUX CBOWCTB
Tes (U3ydyeHHe BTOPOro 3akoHa HbIOTOHa, 3aKOHA COXpaHeHUs SHepryu, 3aBUCHMOCThb
repuo/ia KosiebaHui Py>KWUHHOTO MasiTHAKA OT MacChl TPy3a U XKECTKOCTHU TIPY>KUHBI U
HEe3aBUCUMOCTh OT aMIUVIMTY/bl MajibIX KojeOaHWA, TPSIMOIMHEHHOe paclpoCTpaHeHe
CBeTa, pa3/iokeHre O0eioro CBeTa B CIEKTP, W3ydeHHe CBOWCTB W300pakeHHs B
MJIOCKOM 3epKajie ¥ CBOWCTB M300pakeHWsi TMpeaMera B coOuparoliell JiMH3e,
HaOJ/Ito[ileHre CIUIOLIHBIX M JIMHEMYaThIX CHEeKTPOB W3/yYeHUs): CaMOCTOSITeNbHO
cobupaTh YCTaHOBKY M3 W30bITOUHOrO Habopa 000PyAOBaHUs, OMMCHIBATL XOZ, OTIbITa U
ero pe3y/bTathl, (GOPMYIUPOBaTh BHIBO/bI;

MPOBO/IUTE TIPU HEOOXOAMMOCTU CEpPUI0 TIPSIMbIX W3MepeHUM, Ormpefienisisi CpefHee
3HayeHHe Wu3MepsieMOll BenuurHbl (POKyCHOe paccTosiHMe cobuparoleii JIMH3bI),
000CHOBBIBaTh BLIOOP Criocoba n3MepeHus (M3MepUTeTBHOTO TprUOopa);

MIPOBO/IUTh HKCCJ/IefloBaHUe 3aBUCMMOCTeN (M3UUYeCKUX BeJWUMH C HCIO/Ib30BaHHEM
NpsIMbIX W3MepeHUd (3aBUCMMOCTb TyTM OT BpeMeHU TIIpU PaBHOYCKOPEHHOM
JOBWKeHWH 0e3 HaualbHOM CKOpPOCTH, Tiepyoja KojebaHWi MareMaTh4ecKoro
MasiTHUKa OT [J/IMHbl HWUTH, 3aBUCUMOCTH yrjia OTpakeHWsi CBeTa OT yrja MaZeHus u
yr7a TpeioMIeHUs OT yrJia TafieHus1): TUIaHUpOBaTh UCC/e/JoBaHKe, CaMOCTOSITe/TbHO
cobupaTh yCTaHOBKY, (UKCHUPOBAaTb pe3yabTaTbl TOJyUeHHOW 3aBUCHMOCTH
(bU3YecKUX BeMMUWH B BHUje TaO/uI| U rpaduKoB, [esaTh BHIBO/BI TI0 pe3y/bTaTaM
WccreoBaHus;

MPOBOAUTh KOCBeHHbIe H3MepeHUusi (U3NUeCKUX BeIUUMH (CpefHsii CKOPOCTb U
YCKOpeHHe Tejia TIPU PaBHOYCKOPEHHOM [IBI)KEHHH, YCKOPeHHe CBOOOZHOTO IMajieHus,
JKECTKOCTh TIPY’KHHBI, KO3(UIIMEHT TPeHUsi CKOJIbKeHHWsl, MexaHuueckasi pabora u
MOIIHOCTb, YacTOTa M TMepuof Kosje0aHWM MaTeMaTHUueckKoro W TIPY)KUHHOTO
MasiTHUKOB, ONTHUYeCKass CHja CcoOuWparoiield JMH3bI, PaJUOAKTUBHBIA  (DOH):
TJIAHMPOBaTh W3MepeHUsl, COOMpaTh 3KCIIEPUMEHTATBHYI0 YCTAaHOBKY W BBITIONHSTD
M3MepeHusi, Clefysl TpeJJioyKeHHONW MHCTPYKLMU, BBIYUC/SATbh 3HaueHHe BeJIMYMHBbI U
aHa/lIM3UpOBaTh TIOJlyueHHble pe3y/nbTaTbl C YYETOM 3a/JaHHOW TOTPEeLIHOCTH
V3MepeHul;

cobmo/iaTh TpaBW/a TeXHUKU Oe3oracHocT T1ipu  pabote ¢ y1abopaTOpHBIM
obopyoBaHuEM;



pa3nuuaThb OCHOBHbIE TIPU3HAKU M3YUEHHBIX (U3WUECKUX Mo/jesieil: MaTepuaabHast
TOUKa, abCOMIOTHO TBEP/Oe Teso, TOYeUHbI WCTOYHWK CBeTa, Jiyd, TOHKas JIMH3a,
TJlaHeTapHasi MOJie/ib aTOMa, HyKJIOHHasi MO/ie/ib aTOMHOT'O 517pa;

XapaKTepr30BaTh TIPUHLUIBI /I€HCTBUS W3YUeHHBIX TPUOOPOB U TeXHUUECKUX
YCTPOMCTB C OTOPO Ha UX OMUCaHUs (B TOM UKCIIe: CIUIOMETp, AATUYMKHU TOI0XKeHUs,
PacCTOsIHUSL M YCKOPeHUs], pakeTa, 9X0JI0T, OUKH, IIepUCKO, oToarrapar, OonTUuecKuie
CBETOBO/IbI, CITeKTPOCKOI, [03UMeTp, Kamepa Bu/IbCOHA), WCMONb3ysd 3HAHUSA O
CBOMCTBaxX (hM3NUECKUX SIBJIEHHN U HeoOXoAuMbIe pr3nueckre 3aKOHOMEPHOCTH;
WCTIO/Tb30BaTh CXeMbl U CXeMaTHUHble PUCYHKH W3yUeHHbIX TeXHUUYEeCKUX YCTPOUCTB,
M3MepUTe/IbHBIX MPUOOPOB M TEXHOJOTMUeCKUX TPOLIeCCOB TPU pellleHnd ydeOHO-
MPAKTUUECKUX 3a/lau, ONTUYECKHe CXEeMbI [l TIOCTPOEHUs] N300payKeHW B TJIOCKOM
3epKaJjie U cobuparoieii 1H3e;

MPUBOJAWUTL TIpUMephbl (HaXOAWUTh UHGOpPMALMI0O O TMpUMepax) TMPaKTUYeCKOoro
WCI0/Ib30BaHUs (DU3MUECKUX 3HAHWM B TIOBCEAHEBHOM JKW3HU /i1 oOecrieueHust
6e3omacHOCTH TIpU OOpaieHuH C MpubopaMHd W TeXHUUECKUMH YCTPOMCTBaMH,
COXpaHeHHsI 3/I0pOBbSI W COO/IIOIEHUST HOPM  9SKOJIOTUYECKOTO TIOBEIEHUS] B
OKpY>Kalolllel cpefie;

OCYIIIeCTB/ISITh TIOMCK UWHOpMalud (GU3NUYecKoro cojiep>kaHusi B VIHTepHeTe,
CaMOCTOSITe/IbHO (DOPMYMPYsST TIOMCKOBBIM 3aripoC, HaXOJuUTh TYTU OIpefe/eHus
JIOCTOBEDHOCTH TIOJIyuUeHHOM WH(GOpMalid Ha OCHOBE HWMEIOLIUXCS 3HaHUM U
JIOTIOJTHUTE/TbHBIX UCTOUHHKOB,;

WCTIO/Ih30BaTh TIPY BBITIOJTHEHWH yueOHbIX 3aZlaHWi HayYHO-TIOMYJ/ISIPHYIO JIUTEPATyPy
(hU3MUeCcKoro Cofiep)KaHusl, CIIPABOYHbIe MaTepuasbl, pecypchl cetu VIHTepHer,
B/a/IeTh TIPUEMAMU KOHCIIEKTHPOBAHUs TeKCTa, mpeobpa3oBaHusi WHGOpPMAIUU U3
O/IHOM 3HAKOBOW CHCTEMBI B AIPYTYIO;

co3/iaBaTh COOCTBEeHHbIE MMChbMEHHbIE U YCTHBIe COOOIIIeHUs] Ha OCHOBe MH(MOpMaluu
W3 HECKOJIbKUX WMCTOUYHWKOB (M3UUECKOTO COZ€pP)KaHWs, IMyOJIMUHO TpeCTaB/IsATh
pe3y/bTaThl MPOEKTHOW WM WCC/IeIOBATeNbCKOW [IesITe/TbHOCTH, TPU 3TOM TPAMOTHO
WCI0/Ib30BaTh W3Y4YeHHbIN TOHATUMHBIN arrapar u3ydyaemoro pasjena (pusukd u
COTIPOBOXK/IATh BBICTYIUIEHHE TIpe3eHTal[iedl C Y4ETOM OCOOEHHOCTEeHM ayAuTOpUH
CBEPCTHUKOB.



TEMATUYECKOE ITNIAHUPOBAHUE

7 KIIACC
KomuectBo yacoB 3 (i )
€KTPOHHEIe OBbIe
Nerm/m  HavmeHoBaHue pa3/e/ioB ¥ TeM IPOrpaMMbI KoutposeHele  IIpakTideckue JEKTPOHBTE (RIAPORH!
Bcero obpa3oBaTe/bHbIe PECYPCHI
paboTsI paboTsI
Pa3pen 1. Pusuka v e€ poJib B I03HAHUM OKPY KAKOI[ero Mupa
bubmoreka IIOK
1.1 o - 2
MHKA = HAYRA O TPHPOZe https://m.edsoo.ru/7f416194
bubmorteka LJOK
1.2 P 2 1
VBIHCCKHE BETIHEHMHBL https://m.eds00.ru/7f416194
bubmoreka IIOK
1.3 E % 2 1
CTeCTBeHHOHayYHbIA MeTO/] TTI03HaHUSI https://m.edsoo.ru/7£416194
Wtoro no paspeny 6
Paspnen 2. [leppoHaua/bHbIE CBeAEHWS O CTPOEHMM BelljeCTBa
bubmorteka LJOK
2.1 C 1
TPOGHHE BEILECTBA https://m.eds00.ru/7f416194
59 [IBr>KeHUe 1 B3aUMO/IeMCTBUE YaCTHL] ) 1 bubmioreka LJOK
' BelllecTBa https://m.edsoo.ru/7f416194
bubmiorteka LJOK
2.3 A 2
TPETATHBIE COCTOAHIA BEMecTsa https://m.edsoo.ru/7f416194
Wroro no paspeny 5
Pasgen 3. /IpibkeHUe U B3aMMOZAEHCTBYE Tell
bubmiorteka LJOK
3.1 M 3
EXTHHHECKOE ABHDREHHE https://m.eds00.ru/7f416194
3.2 Nuepuwms, Macca, TJIOTHOCTb 4 1 bubmiorteka LJOK




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

3.3 Cuna. B 14 2
Ha. DUABL Cll https://m.edsoo.ru/7f416194
Ntoro no pazgeny 21
Pasgien 4. [laBjieHue TBEPABIX TeJl, JKUAKOCTEH U Ta30B
41 Hasnenue. [lepenaua faBieHust TBEPALIMU 3 bubmiorteka LJOK
' TeJ/laMH, >KMAKOCTSMH U Ta3aMHu https://m.edsoo.ru/7f416194
bubmorteka LJOK
4.2 5
HlaBrerue KHAKOCTH https://m.eds00.ru/7f416194
bubmoreka IIOK
4.3 A 6
TMOC(epHoe /aBieHue https://m.edsoo.ru/7f416194
a4 [eiicTBUe XUAKOCTU Y Ta3a Ha TOTPYKEHHOe 7 3 bubmorteka LIOK
' B HUX TeJIO https://m.edsoo.ru/7f416194
Nroro no pazpeny 21
Pa3pen 5. Pabora ¥ MOIITHOCTb. DHEprus
bubmiorteka LJOK
5.1 Pab 3 1
aboTa v MOIHOCTR https://m.edsoo.ru/7f416194
bubmorteka LJOK
5.2 I1 5 1
POCTDIE MEXAHU3MBI https://m.eds00.ru/7f416194
bubmorteka LJOK
5.3 M 4 1
EXAHMHIECKAA IHEPTHA https://m.eds00.ru/7f416194
Uroro nio pa3geny 12
Pe3epBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12




8 KJIIACC

KomuecTBO uacoB

J/NeKTPOHHBIE OBbIe
Ne /1 HavmeHnoBaHue pa3zie/ioB 4 TeM IIPOrpaMMel Koutpomeuele  IIpakTuueckue TIeKIp (ipacpposiie)
Bcero obpa3oBaTe/bHbIe pecypchl
paboTsI paboTsI
Pa3gen 1. TenioBble siB/ieHUs
bubmoreka [JOK
1.1 C % 7
TPOGHME 1 CBOMCTBA BEecTsa https://m.edsoo.ru/7f4181ce
bubnmoreka [JOK
1.2 T 21 1 5
CTIOBBIE TPOHECCh! https://m.edsoo.ru/7f4181ce
Nroro no pazpeny 28
Pa3pen 2. OnekTpuyeckyie U MarHUTHBIE SIBJIEHUSI
21 DJIeKTpUYeCcKue 3apsiibl. 3apsoKeHHbIe Tejla 7 1 bubnmoreka [JOK
' Y UX B3aUMO/IeliCTBUE https://m.edsoo.ru/7f4181ce
bubnmoreka [JOK
2.2 1 i % 20 2 7
OCTOARHBIN SJEKTPHHECKIHI TOK https://m.edsoo.ru/7f4181ce
bubmoreka [JOK
2.3 M 6 1 1.5
ATHHTHDIE ABMICHHA https://m.edsoo.ru/7f4181ce
bubnmoreka [JOK
24 C) 4
/ICKTPOMATHUTHAA MHAYKIMA https://m.edsoo.ru/7f4181ce
Uroro nio pasgeny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YHACOB I10 ITPOI'PAMME 68 4 14.5




9 KJIACC

KomuecTBO uacoB

J/NeKTPOHHBIE OBbIe
Ne /1 HavmeHnoBaHue pa3zie/ioB 4 TeM IIPOrpaMMel Koutpomeuele  IIpakTuueckue TIeKIp (ipacpposiie)
Bcero obpa3zoBare/bHbIe PecypChl
paboTsI paboTsI
Pasgen 1. MexanuJyeckyie SIBJIeHUS
11 MexaHuuecKoe JBHKEHHe U CTIOCOOBI ero 10 1 bubmoreka [JOK
' OIMCaHUs https://m.edsoo.ru/7f41a4a6
bubnmoreka [JOK
1.2 B % 20 1 3
SanMofevcTBIE Ten https://m.edsoo.ru/7f41a4a6
bubmoreka [JOK
1.3 3 10 3
AKOHBT COXPAREHIA https://m.edsoo.ru/7f41a4a6
Wroro no pa3peny 40
Pazzen 2. MexaHnueckue Koie6aHus ¥ BOHBI
bubnmoreka [JOK
2.1 M ) 7 3
EXAHMHCCKIE KOJIEDAHMA https://m.edsoo.ru/7f41a4a6
bubmoreka [JOK
2.2 M .3 8 1 3
CXAHIHECKUE BOTHEL. SBYK https://m.edsoo.ru/7f41a4a6
Wroro no paspeny 15
Pa3znen 3. DneKTpoOMarHUTHOE I10J1e ¥ 3/IeKTPOMarHUTHbIE BOJTHBI
31 OJIEKTPOMAarHUTHOe T10/1e U 6 9 bubmoreka LIOK
' 3/IeKTPOMAarHuTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wtoro 1o pa3peny 6
Pa3pnen 4. CBeToBbIe sIB/IEHUS
4.1 3aKOHbI PacrpoCTPaHEeHHUs CBeTa 6 2 bubmoreka [JOK




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

bubmoreka LJOK
4.2 JI 6 6 3
HHSBIH OTITHHECKUE NPHDODBI https://m.edsoo.ru/7f41a4a6
bubmoreka LJOK
4.3 P 9) 3 2
ASTIOCHHE DENIOTo CBETa B CHEKTP https://m.edsoo.ru/7f41a4a6
Uroro nio pasgeny 15
Pa3pen 5. KBaHTOBBIe sIB/IeHUS
bubnmoreka [JOK
5.1 n 4 1
CIyCKaHHWe U TOIJIOIleHre CBeTa aTOMOM https://m.edsoo.rw/7f41a4a6
bubmoreka [JOK
5.2 C 6 1
TPOCHHE ATOMHOTO AApa https://m.edsoo.ru/7f41a4a6
bubnmoreka [JOK
5.3 A 7 1
AICPHBIE peaKiin https://m.edsoo.ru/7f41a4a6
Nroro no pazpeny 17
Paspen 6. [ToBTOpUTEEHO-00061Iat0IHI MOAY/IH
[ToBTOpeHUe 1 0600I1IeHHEe COZEeP>KaHUS Bubmoteka LIOK
6.1 9 2
Kypca (pusuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 27







I[TIOYPOYHOE ITJTAHUPOBAHUE
7 KIIACC

Ne

n/mn

Tema ypoka

Pusrka — Hayka o rpupoje. BieHus
nipupopsl. drsnueckre sBIEHUS

KomuecTBO uacoB

Bcero

KonTpossHBIe
paboThI

ITpakTHyeckue
paboThI

Jara
U3y4YeHUs

J/eKTpOHHbIE I(POBLIe
obpa3oBaTe/bHbIe peCypChl

MexaHI/IIJECKI/Ie, TeIl/IOBhIE,
JJIEKTpHUYeCKHE, MA'HUTHLIE, CBETOBLIE,
3BYKOBbLI€ SABJIEHUA

du3ryeckre BeTMYUHBI U UX
v3MepeHue

Ypok-uccienopanue "M3mepeHue
TeMIlepaTypbl IPU MOMOILLU
JKAJJKOCTHOT'O TePMOMeTpa Y JiaTurKa
TemrepaTypsl"

Kak ¢usuka v ipyrue ecreCTBeHHbIe
HayK{ U3y4aroT [PUPOAY.
EcTrecTBeHHOHayuUHbIN METO/
nosHanusi. Onucanve GU3NUeCKHUX
SIBJIEHUW C MIOMOLLIbIO MOJenen

Ypok-uccnenosanue "lIpoBepka
TUIIOTE3bl: AATIbHOCTD T0JIETa 11apUKa,
MYLeHHOT0 TOPU30HTaIbHO, TEM
Oosbliie, yeM OOJIbIIIE BBICOTA ITyCKa"

bubnmoreka [JOK
https://m.edsoo.ru/ff09f72a

Crtpoenue BerjectBa. OMBbITHI,
Jl0Ka3bIBaroII1e JUCKPETHOEe CTPOEeHUe

bubmoreka [JOK
https://m.edsoo.ru/ff09fe0a




BelllecTBa

8 [IBr>KeHMe yacTul] BeljecTBa Bubworexa LOK
https://m.edsoo.ru/ff0a013e
Ypok-uccienosanue «OTIbITHI 110
9 Ha0JTIOZIEHUIO TETVIOBOTO PacCIlIiPeHust
ra3oB»
10 ArperaTHble COCTOSTHUS BellleCTBa
B3auMocBs3b MeXXay CBOMCTBaMU
BeLL[eCTB B Pa3HbIX arperaTHbIX
1 COCTOSIHUSIX U UX bubnmoreka [JOK
aTOMHOMOJIEKY/ISIPHBIM CTPOEHHEM. https://m.edsoo.ru/ff0a0378
Oco6eHHOCTH arperaTHbIX COCTOSTHUM
BOJbI
MexaHuyeckoe JBUXKeHUe.
12 PaBHOMEpHOE H’T—IepaBHomepHoe Bubmiorexa LOK
https://m.edsoo.ru/ff0a05c6
JBIDKEHUe
bubmoreka [JOK
13 (CKOPOCTS. EAMHHLIb! CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nyTH ¥ BpeMeHU [IBUKEeHUsI Bubmorexa [OK
https://m.edsoo.ru/ff0a0ae4
WMuepuus. 3aKOH WHEPLUK.
15 B3a1/[1)1\]:o,qe171CTBHe TeanaK MpUYMHA Bubmmorexa LIOK
https://m.edsoo.ru/ff0a0c10
W3MeHeHUs CKOPOCTH JIBW)KeHUS Tell
16 I1noTHOCTS BeljecTBa. PacueT macchl 1 bubnuoreka LIOK
obbemMa Tejia o ero rJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHast paboTa «OrmpeienieHue
TIJIOTHOCTH TBEPZOTO TeJsia»
18 Pewenue 3azau o teme "I[110THOCTB bubmoreka LIOK




Belecrna”

Cuia KaK XapakTepucTHhKa

https://m.edsoo.ru/ff0a123c

19 B3auMoelcTBus Ten. Cua yripyrocTu.
3akoH ['yka
JlaboparopHasi pabota «/3yuyeHue
20 3aBUCUMOCTH PacCTsDKeHUs
(medopmariyn) NMpy>kKUHbI OT
TIPUIO’KEHHOMW CHTbI»
21 Asnenue tarorenus. Cuna TSHKeCTU
Casi3b Me CUJION TSDKEeCTH M Maccou
22 Tena. Becxfr'ga. Perienue 3agau no Bubmiorexa LIOK
https://m.edsoo.ru/ff0a1778
Teme "Cuia TsKecTH"
73 Cuia TsKeCTy Ha [Ipyryx IlaHeTax. bubmoreka [JOK
dusnyeckre XapaKTepUCTUKH TIaHeT https://m.edsoo.ru/ff0a1502
bubmoreka [JOK
24 Vsvepere cu. JluHamomerp https://m.edsoo.ru/ff0al8cc
bubnmoreka [JOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
CrnoykeHue IBYX CHUJI, HallpaB/IeHHBIX
26 0 OZ/HOM ngﬂ?\]/[):)ffl. ’ Bubmorexa LJOK
. https://m.edsoo.ru/ff0ala70
PaBHoOpevicTBYIOIL[asA CUTT
7 Pemienue 3amau o teme
"PaBHoelicTBYyO1LIast CUT"
78 TpeHue CKOMbXeHUS U TPeHUe MOKOs. bubmoreka LIOK
TpeHune B IpUpO/ie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHast paboTta «l/3yueHue Bu6miorexa LIOK
29 3aBUCUMOCTH CUJIbI TPeHUS

CKOJIb>KeHHs OT CHJIbI JaBJ/IeHUA U

https://m.edsoo.ru/ff0alcc8




XapakTepa COIpUKacaroLuxcs
TIOBEPXHOCTEN»

PerieHne 3a/1a4 Ha orpeziesieHHe

30
PaBHOZIENCTBYIOIIEN CUJIbI
Pemienue 3 oTe : «Bec Tena»,
3 Tpadmscexoe moSpaxere i, binorera LIOK
« »
P Up ’ https://m.edsoo.ru/ff0alde0
«Cusbl», «PaBHOJEHCTBYOLLAs CUII»
KoHTposbHast paboTa 1o TeMam:
«MexaHnUecKoe JBWKeHue», «Macca,
32 IJIOTHOCTBY», «Bec Tema»,
«['padmueckoe n300pa>keHe CU»,
«Cumnbl»
Iaenenuie. CriocoObl yMeHbIIIEHUs U bubmoreka [JOK
33
yBeJIMUeHus1 1aB/ieHust https://m.edsoo.ru/ff0a20a6
.3
| e e
A ’ https://m.edsoo.ru/ff0a2376
TeMIiepaTypbl
n .
35 renawn Ao 1 s, ko Brorera LOK
» KA ) https://m.edsoo.ru/ff0a25b0
[Tackans
[aBiieHuve B )KUJKOCTH U rase, Bubmoteka LIOK
36 N
BbI3BAHHOE IeMCTBUEM CHUJIbI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pewrenue 3azau no teMme «/laBieHue B bubmoreka LIOK
JKUJKOCTU U1 Ta3e. 3akoH [Tackasnsi» https://m.edsoo.ru/ff0a2826
bubmoreka LIOK
38 Coob1jaroryecst coc
HHATOLIHECH COCYARL https://m.edsoo.ru/ff0a2970
bubmoreka [JOK
39 I'mppaBnuueckrii mpecc 1

https://m.edsoo.ru/ff0a3136




ManHowmeTpsl. [TopiiiHeBoM

40 N
JKUJIKOCTHBIN HacoC
Atmocdepa 3emu. [TprurHbI
CYIIIeCTBOBaHUSI BO3ZYIIHOW 0060/I0UKU
41 B}e’LMuJIH. BaBI/ICI/IMOCTf}::MOC(bepHOFO Bubmiorexa LIOK
https://m.edsoo.ru/ff0a2b5a
JlaBJIeHUs OT BBICOTHI HaZl yPOBHEM
Mopst
bubnmoreka [JOK
42 Bec Bo3gyxa. ATMocdepHoe aBiieHue https://m.edsoo.rw/ff0aZbSa
43 V3mepeHue atMoc(hepHOTro /iaB/eHusl. Bubmoteka LIOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCThL aTMOC(epHOTr0 /laB/IeHuUs bubnmoreka [JOK
OT BBICOTHI HaJ] yPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 bapomeTtp-aHepous. ATMochepHoe bubnmoreka [JOK
JlaB/IeHre Ha Pa3/IMYHbIX BbICOTaxX https://m.edsoo.ru/ff0a2fc4
46 Perienue 3azau ro teme
"ATmocdepHoe JaBieHue"
eliCTBUe XUJKOCTU Y Ta3a Ha
47 forpymeHHoeﬂB HUX TeJIO. Bubmorexa [OK
https://m.edsoo.ru/ff0a3276
ApxumejoBa cuia
JlabopatopHasi pabota «OmpezienexHye
48 BLITaEKHBE}OLue[I)Z CWJIBI, gefx’?cﬁay}omeﬁ Brbmiorexa LOK
https://m.edsoo.ru/ff0a33fc
Ha TeJio, TIOTPYy’KeHHOe B KUJKOCTb»
JlaboparopHasi paboTa 110 Teme
49 «MccnepoBaHue 3aBUCMMOCTU Beca bubmoreka LIOK
Tesa B BoJie OT 00bEMa MOrpy’KeHHOM B https://m.edsoo.ru/ff0a3514
JKAJKOCTh UaCTH Tejia»
50 [TnaBaHue Tesn bubnuoreka LIOK




51

JlabopaTtopHasi paboTa
"KoHcTpyupoBaHue apeomeTpa Win
KOHCTPYHWPOBaHHUeE JIOJKU U
oripefiesieHre e€ rpy30nogbEMHOCTH"

https://m.edsoo.ru/ff0a3a96

52

Perienue 3asau o Temam: «I1naBaHue
cynoB. Bo3nyxonnaBanue», «/laBneHne
TBEPbIX TeJ, )XUAKOCTel U ra30B»

bubmoreka [JOK
https://m.edsoo.ru/ff0a3654

53

54

55

MexaHuueckasi paboTa

MowHocTb. EAMHALIBEI MOIITHOCTA

Ypok-uccienoBanue "Pacuért
MOILHOCTH, Pa3BMBaeMOi1 MpU NMogbEMe
Mo JyiecTHULEe"

Bubmoteka LIOK
https://m.edsoo.ru/ff0a3f82

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

56

57

58

59

[IpocTeie MexaHu3Msbl. Pbryar.
PaBHOBecue cun Ha pbluare

KonTponbHast paboTa o Teme
«JlaBieHue TBepPAbIX TeJ, XXUIKOCTeH U
ra3oB» / Bcepoccutickasi mpoBepoyHast
pabota

PesepBHbIii ypok. PaboTa c TekcTamu
110 TeMe «/laBnieHure TBEpPABIX TeJ,
JKUJKOCTel 1 ra3oB» / Becepoccuiickas
npoBepouHasi paboTa

Prryaru B TexHvKe, OBITY ¥ TIpHUPO/IE.
JlabopaTopHas pabota «VcciemoBadue
YCJIOBUH PABHOBECHS pblUara»

0.5

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

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




PellieHne 3ajjau 1o Teme «Y CJIOBUS
paBHOBECHS pblyara»

60

KoadduiyeHT nosie3Horo geicTBus
MexaHu3Ma. JlaboparopHast pabota
«M3mepenue KI1/] Hak/IOHHOM
ITJIOCKOCTHU»

61

Pemrenue 3azau 1o Teme "Pabora,

62
MOLIIHOCTB, KIT1"

0.5

bubmoreka [JOK
https://m.edsoo.ru/ff0a48a6

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

MexaHuyeckasi 3Heprusi.
63 KuHeTtnueckasi v noteHuaabHas
SHeprus

3aKoH coXpaHeHHUsI MeXaHUUeCcKoun
SHEepruu

64

YPOK-3KCIIepUMEHT 10 TeMe
"JKCcriepuMeHTabHOe onpezie/ieHre
65 W3MEeHeHHsI KUHEeTUYeCKON 1
MOTeHLMa/TbHOU SHepruu npu
CKaTbIBAHUM TeJla TI0 HaK/IOHHOMU

JIoCcKoCTH"

KonTponbHast pabota o Teme «PaboTa

66
Y MOLLIHOCTb. DHeprus»

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

bubnmoreka [JOK
https://m.edsoo.ru/ff0a4360

Pe3epBHbIi ypok. PaboTa ¢ TekcTamu

67
1o TeMe "MexaHUUeCKOe JBUKeHue"

bubmoreka [JOK
https://m.edsoo.ru/ff0a4ee6

Pe3epBHbIi ypoK. PaboTa ¢ TekcTamMu
68 o Teme "Pabora. MoL[HOCTb.
OHeprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68

12




8 KJIIACC

KonuecTBo 4acoB

11_\11/9 ‘Tema ypoka KouTposbHele  TIpakTHUeckue flara MEKTPOHHEIE LFAQPOBELIe
I Bcero u3ydeHuss ~ oOpa3oBaTe/bHbIE PECYPCHI
paboTsI paboTsI
OCHOBHbIE OI0KEeHHUs1 MOJIEKY/ISIpHO-
1 KVUHEeTHYeCKOW TeOprH U UX Ol'}IILIT}pILIe 1 Bubmorexa LIOK
https://m.edsoo.ru/ff0a5256
MO/ITBEPXK/IeHUSs
2 Macca 1 pa3mep aTOMOB U MOJIEKYJT 1
3 Mopgenu TBEPAOTO, JKUAKOTO U 1 bubnmoreka [JOK
ra3000pa3HOro COCTOSTHHM BelllecTBa https://m.edsoo.ru/ff0a540e
OOBsicCHeHMe CBOMCTB TBEPOTO,
4 YKUTKOTO ¥ ra3000pa3HOro COCTOSIHUMN 1
BelleCTBa Ha OCHOBe T0J/I0XKeHUH
MOJIEKY/ISIPHO-KMHETUUeCKOM TeopUU
bubmoreka [JOK
5 Kpucrannuueckue u amopgHsble Tena 1 https://m.eds00.ru/f0a5800
6 CmaumnBaHue ¥ KanuuIsipHOCTb. 1 bubmoreka LIOK
[ToBepxHOCTHOE HaTsKeHue https://m.edsoo.ru/ff0a5530
7 TenyioBOe pacIiMpeHne U CKaTue 1 Brbmiorexa LOK
https://m.edsoo.ru/ff0a5a26
Temreparypa. CBsi3b TeMIiepaTyphbl CO
8 CKOPOCTBIO TEIJIOBOTO [IBHXKEHHSsI 1
YacTuI]
9 BHyTpenHsist sHeprust. Criocobbt 1 bubmoreka LIOK
V3MeHeHUs BHyTPeHHel SHepruu https://m.edsoo.ru/ff0a5c60
bubmmoreka LIOK
10 Buppt rerionepeAatn 1 https://m.edsoo.ru/ff0a6412




Ypok-koHbepeHius "TIpakTHueckoe
HCIT0J/Ib30BaHNE TeIlJIOBBIX CBOMCTB

bubmioteka LIOK

11 BeIlleCTB U MaTeprasioB B Lie/sIX https://m.edsoo.ru/ff0a65c0
sHeprocbepexeHus"

12 KonuuecTBo TerioTel. Y aenbHas bubnmoreka [JOK
TeIJIOeMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHe TerIoBoro banaHca. bubmioTeka LIOK
TeriooOMeH | TeIJIOBOe paBHOBeCHE https://m.edsoo.ru/ff0a7088
JIabopartopHasi paboTta "VccnenoBanue

14 sIBJIEHUST TeTyiooOMeHa Tpu Bubmoteka LIOK
CMeLIMBaHUY XOJIOIHOU U ropsiueit https://m.edsoo.ru/ff0a6a98
BOJbI"
PacueT Ko/MuecTBa TeryioThl,

15 HeoOXO0MMOT 0 /I/Isi HarpeBaHUs TeJla U
BbI/Ie/IsIEMOT0 UM TP OXJIaXKeHU!

16 JlaboparopHast paboTta "OrmpeieneHue bubnmoreka [JOK
yZleTbHOW TeTI0eMKOCTH BelljecTBa" https://m.edsoo.ru/ff0a6bb0

17 OHeprus ToIUIMBa. Y e/bHas TerioTa Bubmoteka LIOK
CropaHust https://m.edsoo.ru/ff0a7b5a
[InaBnenve u oTBepeBaHue

18 KPUCTa/VINYeCKUX Egﬂ. Y penvHas Bubmmorexa LIOK

https://m.edsoo.ru/ff0a71d?2

TeryioTa 1JiaBIeHust

19 JlabopaTopHast pabora "OmnipeziesieHre bubmoreka LIOK
yZleNTbHOM TeTUIOThI TI/IaB/IeHus Ibaa" https://m.edsoo.ru/ff0a72fe

20 [Tapoobpa3oBaHue 1 KOH/IEHCALHSI. bubmoreka LIOK
Vcnapenue https://m.edsoo.ru/ff0a740c

71 Kunenue. Y genbHas Teriora bubmoreka [JOK

rapoo0pa3oBaHusl U KOH/|eHCalHH.

https://m.edsoo.ru/ff0a786¢




22

3aBUCUMOCTh TE€MITEPATyPbl KUTTEHUSI
oT aTMOoC(epHOro JlaBeHUst

BraxxHocTh Bo3ayxa. JlaboparopHast
pabota "OmnpeeneHrie OTHOCUTE/TLHOM
BJIQXKHOCTH BO3ayxa"

bubmoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Peluienue 3az1au Ha oripefiesieHve
BJI&YKHOCTH BO3/yXa

24

25

26

[TpuHIUIBI pabOThI TEMJIOBBIX
nBurarteneid. [TapoBast TypOuHa.
JBuraresib BHyTpeHHero CropaHusi
KIIJ terutoBoro geurartesisi. TerioBbie
JIBATaTe/U U 3allliTa OKpYy>Karolleld
cpezbl

3aKOH COXpaHeHMs U NpeBpalleHus
5HEepPryy B TEIJIOBBIX MpoLjeccax

bubnmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

27

[ToaroToBKa K KOHTPOJILHOM paboTe 1o
TeMme "TerioBrle gBieHUsA. MI3MeHeHre
arperaTHbIX COCTOSIHU BelllecTBa"

Bubmoteka LIOK
https://m.edsoo.ru/ff0a83f2

28

29

30

KonTponbHasi paboTa 1o Teme
"TeroBnle gByieHUsd. MI3MeHeHne
arperaTHbIX COCTOSIHU BelllecTBa"

OnexkTpusanus Tes. [IBa poja
3JIeKTPUYECKUX 3apsi[0B
Ypok-uccienoBanue "SaeKTpUsanus
Teq UHAYKLUEeN U Npr
COTIPUKOCHOBEHHH"

bubmoreka [JOK
https://m.edsoo.ru/ff0a86ae

31

BsaumogeiicTBue 3apsyKeHHBIX TeJl.
3akoH Kyona

bubnuoreka LIOK
https://m.edsoo.ru/ff0a87e4




OnekTpuueckoe rose. HanpsokeHHOCThb

32 371eKTpU4eckoro noJist. [IpuHun Bubmorexa LIOK
. https://m.edsoo.ru/ff0a8a0a
CyIepIio3ULIMY 3/1eKTPUUYECKUX Tosel
Hocurenu sneKkTpuueckux 3apsifioB.
33 OnemMeHTapHbIN 3apsii. CTpoeHue
aToMa
34 [IpoBOgHMKY 1 V3/IEKTPUKHU. 3aKOH bubmoreka LJOK
COXPaHEHUs 37IeKTPUUYECKOro 3apsija https://m.edsoo.ru/ff0a8ef6
35 PeluieHue 3a1au Ha rp¥MeHeHHe bubmoreka [JOK
CBOWCTB 3/IeKTPUYECKUX 3apsifioB https://m.edsoo.ru/ff0a90cc
ONeKTpUUYeCcKri TOK, YC/IOBUSI €ro
36 CymECiBOBaHI/IH. I/Ic;quHKH Bubmorexa LIOK
https://m.edsoo.ru/ff0a95a4
3/IEKTPUYECKOT 0 TOKa
37 HelicTBUS 3/1EKTPUUECKOT0 TOKA Brbmiorexa LOK
https://m.edsoo.ru/ff0a96b2
Ypok-uccniegoBanue "/lelicTBue
38 3/IEKTPAYECKOTO T10J151 Ha POBOJHUKHU 1
Y JU3J1eKTpUKU"
39 OJIeKTPUYECKUM TOK B MeTasulax, bubnmoreka [JOK
JKUAKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 OnekTpyUuecKasi Liefb U eé COCTaBHbIe
yacTu
Cuna Toka. JTaboparopHasi paboTta
41 "N3mepenue u pe[:"ynHZOBaEHe CUJIBI 0.5 Bubmorexa LIOK
.\ https://m.edsoo.ru/ff0a8bd6
TOKa
OJIeKTPUYECKOe HarpsKeHue.
42 BOJ‘ILTieTp. Ha6opa50pHa;1 pabota 0.5 Bubmorexa LIOK

"M3mepeHue u peryavpoBaHue

https://m.edsoo.ru/ff0a9e14




HarpsokeHus"

CornporyvBrieHre TPOBOJHUKA.

bubmioreka LIOK

43 Y empHOe COTIPOTHURIIEHHE BeIlleCcTBa https://m.edsoo.ru/ff0aa738
JlabopartopHasi paboTa "3aBUCMMOCTb
44 3/1IeKTPAUYECKOr0 CONPOTHUB/IEHUSA bubmoreka LJOK
MPOBO/IHUKA OT €ro JJIMHbI, TJI0IIa 1 https://m.edsoo.ru/ff0aa738
TIOTepeyHOro ceueHus: U Marepuasna”
3aBUCUMOCTb CUJIbI TOKA OT
45 HarpsbkeHus. 3aKkoH OMa /1711 yyacTka Bubworexa LIOK
https://m.edsoo.ru/ff0aa44a
Lenu
JlaboparopHast pabota "VccieqoBanue
3aBUCUMOCTH CUJIbI TOKA, U ero
46 yepes pe3ucTop, OT COHpOTS}B]JIIueHI/IH Bubmorexa LIOK
’ https://m.edsoo.ru/ff0aa04e
pe3ncTopa U HafpsKeHUs Ha
pe3uctope"
47 [TocnenoBarensHOe U MapasieibHOE
coeJMHeHUsI IPOBO/IHUKOB
JIabopartopHasi paboTta "TIpoBepka
48 TipaBUJIa CJI0KeHUsI HallpsDKeHU TIpU bubnmoreka [JOK
MOC/1el0BaTe/IbHOM COeJUHEHUH [IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
JIabopartopHasi paboTta "TIpoBepka
49 [paBuJIa AJist CHUJ/IBI TOKA IIpU bubnuoreka LIOK
rapasiie/IbHOM COeIMHEeHU https://m.edsoo.ru/ff0aadle
pe3ucTopos”
Perienue 3as1au Ha IpUMeHeHUe Bu6miotexa LIOK
50 3akoHa Oma /ij1s1 pa3/IMyHOr0

coeJrMHeHWA IMTPOBOJHHUKOB

https://m.edsoo.ru/ff0aaf8a




PaboTa 1 MOIITHOCTb 37IeKTPUUECKOTr0

bubmoreka [JOK

51
ToKa. 3akoH [xoyns-JleHiia https://m.edsoo.ru/ff0ab124
JlaboparopHas pabota "OrnpezeneHue
52 a60p p0 poc EY) (S : Aec oro Bubmorexa LIOK
ThI ¥ MOII[HOCTH 3/IeKTPUUECKOT
P \ B P https://m.edsoo.ru/ff0ab3e0
TOKa
DneKTpUUecKue 1[efy 1 oTpebuTem
53 3/1eKT queCKoﬁ ;Ie vy B 6I1)JIT Bubmorexa LIOK
P P y: https://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikaHue
c4 ITocTosIHHBIE MAarHUTHI, UX
B3aUMO/IeNCTBUE
55 Ypok-uccnenoanue "V3yueHue nosei bubnmoreka [JOK
MMOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarHuTHoe 110j1e. MarHuTHoe mnose
c6 3e ero 3HAUCHIe 5 . bubmoreka [JOK
MJIA U €0 3HaueHue 7151 XKHU3HU H
A https://m.edsoo.ru/ff0acOba
3emie
[ToaroToBKa K KOHTPOJILHOM paboTe 1o
TeMe "DJIeKTpHUUeCcKre 3apsi/ibl.
57 3a H)KeHHbIepTe]Ia U UX - Bubmorexa LJOK
P Ny . https://m.edsoo.ru/ff0abd2c
B3auMOZieNCTBUsA. [10CTOSTHHBIM
3/1eKTpUYeCcKuii ToK"
KoHTposibHast paboTa 1o Teme
"D1eKTpruuecKye 3apsbl. 3apsiyKeHHbIe
P pu A P bubnuoreka LIOK
58 Tejla ¥ X B3aUMO/IECTBHSI.
. . " https://m.edsoo.ru/ff0abea8
[ToCTOSIHHBIN 3/IeKTPUYECKUM TOK'" /
Bcepoccutickasi mpoBepouHasi paboTta
PesepBHbIN ypoK. PaboTa c TekcTamu
P R P N . bubnuoreka LIOK
59 1o TeMe "I10CTOSAHHBIN 3/IeKTPUYECKUY

TOK" / Bcepoccuiickasi TpoBepoyHasi

https://m.edsoo.ru/ff0acdc6




60

pabota

OmnbIT Opcresa. MarHuTtHoe 1iojie
3/IeKTPAUYECKOro Toka MarHuTHoe
10JIe KaTyLIKHA C TOKOM

bubmoreka [JOK
https://m.edsoo.ru/ff0ac1d?2

61

[IpumeHeHNe 3/1eKTPOMarHuTOB B
TexHuKe. JTabopaTtopHast paboTta
"M3yueHue [eiCTBUSI MarHUTHOTO
T10JI1 Ha TMPOBOJHUK C TOKOM"

0.5

bubmioteka LIOK
https://m.edsoo.ru/ff0ac74a

62

OneKkTpoABUraresb MOCTOSHHOIO TOKaA.
Vcnonb30BaHue 3/1eKTpoBUraTesiell B
TeXHUUYECKHX YCTPOMCTBAaxX U Ha
TpaHcropTe. JlabopaTropHasi paboTa
"KoHcTpyupoBaHue U UsyuyeHue
paboThI 3/1eKTpOABUTaTE IS

bubmoreka [JOK
https://m.edsoo.ru/ff0ac86c

63

OrmbiTel @apazes. 3akoH
3/1eKTPOMarHUTHOW UHAYKLIUU.
[IpaBuio JleHua

64

OnekTporeHepaTop. Criocobbl
MOTy4YeHUs1 37IeKTPUUeCKOoil SHepruu.
DNeKTPOCTaHLIMK Ha BO30OHOB/ISIEMbIX
HWCTOYHUKAX SHepruu

65

66

67

[ToaroToBKa K KOHTPOJIBHOM paboTe 110
TeMe "DeKTpUUeCcKre U MarHUTHbIe
SIBJIeHUs"

KoHTtposnbHast paboTa o Teme
"DneKkTprueckre U MarHUTHbIE
sBJieHus"

Pe3epBHbIit ypok. PaboTa ¢ TekcTamMu

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

bubmoreka [JOK




68

1o TeMe ""TeryioBbie sIBIeHUS"

Pe3epBHbIN ypok. PaboTa c TekcTamu
1o TeMe "MarduTHbIe IBJIeHUs"

https://m.edsoo.ru/ff0acc5e

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

14.5




9 KJIACC

KonmuecTBO 4acoB

11_\11/9 ‘Tema ypoka KontposbHble  [IpakTHueckue Hara MEKTPOHHEIE LFAQPOBELIe
I Bcero u3ydeHuss  0Opa3oBaTe/bHbIE PeCYPChI
paboTsI paboTsI

1 MexaHuyeckoe JBUKEHUe. 1
MarepuranbHas TOUKa

9 Cucrema orcueta. OTHOCUTE/ILHOCTD 1 Bubmoteka LIOK
MEeXaHUYeCKOT'O JBYKEeHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOe mpsiMOJIMHEeHOe 1 bubnmoreka [JOK
JIBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOe npsMOIMHeHOe

4 aBwkeHue. CpefiHsIA U MTHOBEHHast 1
CKOpPOCTh

5 [IpsimosIMHetHOe PaBHOYCKOPEHHOe 1 Bubmoteka LIOK
JIBIDKeHHe. Y CKopeHHe https://m.edsoo.ru/ff0ad8d4
CKOpOCTb TIPSIMOJTMHEUHOTO

6 PaBHOYCKOPEHHOTO JiBKeHus1. ['paduk 1
CKOpPOCTH
JlabopaTopHast pabora "OmnipeziesieHre

7 yCKO[E)EHI/ISII) TEH: TpU paBHOI})ICiOPEHHOM 1 1 Brbmiorexa LOK

. N https://m.edsoo.ru/ff0adb18

JIBDKEHUU 110 HAK/IOHHOM TJIOCKOCTH

3 CobopHoe magieHye Tes. OmnbIThI 1
lNanunes
PaBHOMepHOe JBHKeHue 110

9 OKpy>kHOCTH. [lepuog v yactora 1 bubmoreka [JOK

obpaiijeHusi. JInHeliHasi ¥ yrioBas
CKOPOCTHU

https://m.edsoo.ru/ff0ael76




10

LleHTpOCTpEMUTE/ILHOE YCKOPEHHe

11 [TepBbiit 3akoH HetoToHa. BekTop cusibl EES:?;ZZiiﬁE £f02e612
1 Bropoi 3akoH HeroToHa. bubmioTeka LIOK
PaBHOgelcTBYO1as cusia https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akoH HeloToHa. bubmoreka [JOK
CymepriosuLs CUI https://m.edsoo.ru/ff0ae982
14 PelieHue 3a1au Ha rpYMeHeHHe bubmoreka [JOK
3aKoHOB HrroTOHA https://m.edsoo.ru/ff0aeb6c
bubmoreka [JOK
15 Cuna ympyrocri. 3akoH I'yka https://m.edscli).ru/faneca2
16 Perienue 3agau no teme «Cuia
YIIDYTOCTH»
17 JIabopatopHasi paboTa «OmnpeeneHue bubmoreka [JOK
YKECTKOCTHU TIPYKUHbBI» https://m.edsoo.ru/ff0aee28
bubmoreka [JOK
18 CHa Tperus https://m.edS(])_}).ru/fanf738
19 Pemrenne 3aziau 1o teme «Cuna bubmoreka LIOK
TPEeHUsI» https://m.edsoo.ru/ff0afa26
20 JlabopaTopHast pabora "OmnpeziesieHre bubmoreka [JOK
K03 pULiieHTa TPeHHUs CKOJTbKeHUs" https://m.edsoo.ru/ff0af8be
21| Hiorora, cum supyroces. Co BiGonexa LIOK
S— https://m.edsoo.ru/ff0afb8e
22| varorenu, Yoropeme condogpore bromorera LIOK
https://m.edsoo.ru/ff0af044
nazieHust
23 Ypok-koHbepeHLys "[IBrykeHue Tes




BOKDYT T'PaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ['anakTukun"

Pertenue 3agau o teme "Cuma

bubmoreka [JOK

24 TSDKECTH U 3aKOH BCEMHUPHOTO
.\ P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
[IepBasi KocMHyecKasi CKOpPOCTb. bubmoreka LJOK
25
HeBecomocTh 1 nieperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepyasbHON TOUKH.
AbcosroTHO TBEépAOe Ter0. PaBHOBecue
26 TBEPJIOrO Teja CPB'E:IK eIJIEHHOM OCBIO Bubmorexa [IOK
PA P https://m.edsoo.ru/ff0afe36
BpaueHuss. MomeHT cuibl. LieHTp
TSDKEeCTU
PaBHOBecHe MaTepyasbHON TOUKH.
AbcomoTHO TBEPOE Tesio. PaBHOBecHe
27 TBEPJOTr0 TeJla C 3aKPeryieHHOW 0ChbI0
BpaujeHust. MomeHT cuibl. LieHTp
TSDKEeCTH
)8 Peluenue 3azau 1o temMe "MoMeHT bubmoreka [JOK
cubl. LleHTp TskecTH" https://m.edsoo.ru/ff0b02b4
IToaroToBKa K KOHTPO/ILHOM paboTe 1o
29 e 'qe "Mexa ec Ee ep e Bubmorexa HOK
TeM XaHHUUYeCK BIDKEHUE.
. ”ﬂ https://m.edsoo.ru/ff0b0408
B3aumogericTBue Ten
KourposnsHas pabora 1o Teme
30 Me E o c[))e erivte bubmoreka LIOK
XaHUUeCK BIDKEHHeE.
N A \ https://m.edsoo.ru/ff0b06ec
BsaumogencTBue Ten
Nmnynbe Tena. UMIynibe cuibl. 3aKOH
y y bubmoreka [JOK
31 COXpaHeHus UMITyJ/bCa. YTIpyroe u

HeyTpyroe B3auMo/|elCTBHe

https://m.edsoo.ru/ffOb07fa




Pertienue 3aziau 110 Teme "3aKoH

bubmoreka [JOK

32 COXPaHeHHsl UMITy/bca" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHbepeHIus "PeakTUBHOe
JBW)KeHUe B TIPUPOJe U TeXHUKe"
bubmioteka LIOK
34 MexaHuueckasi paboTa ¥ MOIIIHOCTb https:/m.e dS(])—EJ.ru JE£0b0aS4
35 PaboTa CubI TSDKeCTH, CUJTBI bubmoreka [JOK
YTIPYT'OCTH U CUJIbI TPEHUs https://m.edsoo.ru/ff0b0db8
JlaboparopHast paboTa «OrnipeeneHue
36 pabOThI CUJTbI TPEHUS TIPU
PaBHOMEPHOM /IBW)KEHHUU TeJia 110
TOPH30HTAILHOMN TTOBEPXHOCTU»
37 CBs13b 3HEpruU 1 paboThI
IToTeHumanbHas 3HEPTUst
38 Kunernueckas sHeprus. Teopema o Bubmoteka LIOK
KUHeTUUeCKOW SHepruu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHeHUsl SHEePTUU B
MeXaHUKe
40 JlabopaTopHast pabora «/3yueHue bubmoreka [JOK
3aKOHa COXpaHEeHUsI SHePTUU» https://m.edsoo.ru/ff0b12fe
a1 KonebarenbHoe BHMXEHHE U €T0 bubmoreka [JOK
XapaKTepUCTUKU https://m.edsoo.ru/ff0b1858
4 3aTyxatomye KonebaHusl. bubmoreka LIOK
BeiHy/ieHHbIe KosiebaHus. Pe3oHaHC https://m.edsoo.ru/ff0b20£0
43 MaTemaTtrueckui ¥ pY>KUHHbIN
MasITHUKH
44 Ypok-ucciegoBanve «3aBUCUMOCTD bubnuoreka LIOK

repuozia KoyiebaHui OT KeCTKOCTH

https://m.edsoo.ru/ffOb197a




45

MPY>KUHBI U MacChl rpy3a»
[IpeBpaiuieHue 3Hepruy rpu
MeXaHW4eCKUX KoebaHUsIx

46

47

48

49

JIabopartopHasi paboTa «OmnpeeneHue
YaCTOTHI U TIepro/ia KojiebaHMi
MIPY>KUHHOT'O MasiTHUKa»

JlabopatopHasi pabota «IIpoBepka
He3aBHCHUMOCTHU TIeproja KojiebaHui
rpy3a, MO/IBEIIEHHOT0 K HUTH, OT
Macchl rpy3a»

Mexanunueckue BoOJIHBL. CBOUCTBA
MexXaHu4yecKux BoJiH. [IpojosibHbIE U
TIorepeyHble BOTHbI

Ypok-kKoHbepeHIus "MexaHUueckue
BOJIHBI B TBEpJOM Terne. CelicMUuecKue
BOJIHBI"

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

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

bubnmoreka [JOK
https://m.edsoo.ru/ffOb21fe

50

3ByK. PacripoctpaHeHuve U oTpakeHue
3ByKa

51

52

53

Ypok-uccienopanue "HabsmoeHue
3aBUCHUMOCTH BBICOTBI 3ByKa OT
4acToThI"

['pOMKOCTB 3ByKa U BbICOTA TOHA.
AKyCTHUeCKHUM pe30HaHC
Ypok-koHbepeHIus "YIbTpa3ByK U
rH(}pa3ByK B NIPUpO/ie U TeXHUKe"

bubmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

IToAroToBKa K KOHTPOJILHOU paboTe 1Mo
TeMe "3aKOHbI COXPaHEeHHs.
MexaHuueckre KosebaHusi ¥ BOJTHBI"

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




KoHTponbHasi paboTa 1o Teme "3aKOHbI

55 coxpaHeHus. MexaHuueckue
Kosie0aHUs U BOJTHBI"
56 OJIeKTPOMarHUTHOe TI0JIe. bubmoreka [JOK
OneKTpOMarHUTHbIE BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBoliCTBa 3/1eKTPOMarHUTHBIX BOJH
Ypok-koHbepenius "llkana
58 3/IeKTPOMAarHUTHBIX BOJIH. Bubmoteka LIOK
Vcnonb3oBaHye 3/1eKTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH [I/IS1 COTOBOM CBSI3U"
YpouK-HccneAOBaHHe "N3yuenue Bu6morexa LIOK
59 CBOWCTB 3/IeKTPOMAarHUTHBIX BOJIH C
https://m.edsoo.ru/ffOb2c6¢
TIOMOIIIbI0 MOOM/TBHOTO TesiedoHa"
Perienuie 3asiau Ha onpe/iesieHye
60 YaCTOThI U AJIUHBI 37IEKTPOMarHUTHOU
BOJTHBI
OneKTpoMarHyWTHasi IpUpo/a CBeTa.
61 CKopoIsz cBerTa. BOJHI;mI:I;I’[et CBOMCTBA Bubmmorexa LIOK
https://m.edsoo.ru/ff0b31d0
cBeTa
Ucrounuku cBeta. [IpsiMonmnHeiiHOe
62 pacripocTpaHeHue CBIe)Ta. 3aTmMeHust Bubmmorexa LIOK
https://m.edsoo.ru/ff0b3658
ConHuja 1 JIyHbl
3aKOH OTpakeHus CBeTa. 3epKaa.
63 PeLueHI/Iep3a,qaq Ha HpI/IMEHeII){I/Ie 3aKOHa Bubmmorexa LIOK
https://m.edsoo.ru/ffOb38c4
OTpa)kKeHHs CBeTa
64 IIpennomnenue ceera. 3aKOH bubmoreka LIOK
TIpeJIOMJIeHUS CBeTa https://m.edsoo.ru/ffOb3aea
65 [ToniHOE BHYTpeHHee OTpakeHue CBeTa. bubmoreka [JOK




Wcrnonb30BaHue MOJTHOTO BHYTPEHHET O
OTpa)KeHUs B ONTUYECKUX CBETOBOZAX

JlaboparopHast pabota "VcciegoBanue
3aBUCHMOCTH YTJIa TIPeJIOM/IEHUST

https://m.edsoo.ru/ffOb3c5c

66 CBETOBOIO JIyya OT yIJia NaZileHus Ha
rpaHuiie "BO3JyX-CTeK10""
Ypok-koHbepeHius "Mcnonb30BaHue
67 [TOJTHOT'O BHYTPEHHer 0 OTpakeHuUs:
CBeTOBO/Ibl, OIITUKOBOJIOKOHHAs CBA3b"
bubmoreka [JOK
68 JIvn3bl. OnTUYecKasi CrJjia JIMH3bI https://m.edsoo.ru/f0b3E2c
. bubnmoreka [JOK

69 ITocTpoeHue M300payKeHUH B JIMH3aX https:/m.edsoo.ru/f0bd4da
JlabopaTopHast pabora "OmnipeziesieHre

70 (bOKyi)HOFE paC(l:Z)TOHHI/IH u OII)TT'ZILAIIECKOI;‘I Brbmiorexa LOK

. https://m.edsoo.ru/ff0b4206
CHUJTbI coOMparoel TMH3bI"

71 Ypok-koHbpepeH1us "OnTuyeckre bubmoreka [JOK
JTMH30BbIe TIPUOOPHI" https://m.edsoo.ru/ff0cOa7e

72 I'na3 kak ornrrueckas cucrema. 3peHue Bubmorexa [OK

https://m.edsoo.ru/ff0b4684

73 Ypok-koHbepeHLys "ledekTsl 3peHust.

Kak coxpaHuTh 3peHue"
PasnoyxeHue 6esoro cBeta B CIIEKTp.

74 OnbiTel HetoToHA. CriokeHve bubnuoreka LIOK
CHeKTPaIbHBIX 11BeTOB. [lucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa

75 JTaboparopHast paboTa "OMbITHI 110 bubmoreka [JOK

Pa3/1I0KEHHTIO Oesioro ceera B CIIeKTp U

https://m.edsoo.ru/ff0cOe2a




BOCTIPHSITHIO 1[BeTa MPeIMETOB TIPH X
Ha0TI0/1eHny uepe3 1IBeTOBbIe
¢bunbTphl"

Ypok-npakTUKyMm "BoJiHOBbIe CBOMCTBA

76 CBeTa: Jucrepcus, uHTepQepeHLus U
nudpakius”
- OmnbiTel Pe3epdopaa v ryiaHeTapHast bubmoreka LJOK
MOZie/Ib aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Mopens atoma bBopa
79 | atowom, Keaoman, Mot BrGinorexa LIOK
J— https://m.edsoo.ru/ff0c144c
80 Ypok-npakTikyM "HabogeHne bubmoreka [JOK
CTIEeKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PafmnoakTMBHOCTB U €€ BU/bI Bubmmorexa LIOK
https://m.edsoo.ru/ff0c1672
8o Ctpoenue aToMHOrO spa. Hyk/ioHHas bubmmoreka LIOK
MO/eJTb https://m.edsoo.ru/ff0c18ac
a3 PasyoakTrBHBIe ITpeBpaljeHusl. BubmoTeka LIOK
M3oTorbI https://m.edsoo.ru/ff0clal4
84 Perienue 3amau no teme: bubmoreka [JOK
"PasiioakTUBHBIE TTpeBpaleHus " https://m.edsoo.ru/ffOc1b4a
85 [Tepuog nonypacnazga
| e R
rerKE" ’ ’ https://m.edsoo.ru/ff0c2126
87 ApepHble peakiu. 3aKOHBI bubmoreka [JOK

COXPaHEHUS 3apsAa0BOT0 U MdCCOBOT'O

https://m.edsoo.ru/ff0c1c58




quces

OHeprus CBsI3U aTOMHBIX sifiep. CBs3b

bubmioreka LIOK

88 MaccChl ¥ SJHEPTUH https://m.edsoo.ru/ff0c1d7a

89 Peruenue 3azau 1o teme "fnepHeie
peakuuu"

90 Peakuuu cuHTe3a U [je/ieHus aaep. bubmoreka [JOK
Wcrounuku sHepruu CosHIa U 3BE3] https://m.edsoo.ru/ff0c1e88
Ypok-KoHbepeHLus " aepHas

91 SHepreTvKa. [elicTBUS paJu0aKTUBHBIX
W3/lyuyeHul Ha )KUBble OpraHu3Mbl"

[ToaroroBka K KOHTPOJILHOM paboTe 1o

92 TeMe "DJIeKTPOMarHUTHoOe I10J1e. Bubmoteka LIOK
DneKTpOMarHUTHEIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBaHTOBBIE siBNeHUs"

KoHTposibHast paboTa 1o Teme
93 "OneKTpOMarHUuTHOe 1oJie.
OneKTpOMarHUTHbIE BOJHBI.
KBaHTOBBIE siB/IEHUS "
IToBTOpEHKE, 000OIIIEHNE.
94 ]Ia60pEToprle pa6H(-)ITLI 10 KypCy Bubmmorexa LIOK
N https://m.edsoo.ru/ff0c245a
"B3aumopgerictBue Ten"
IToBTOpeHue, 00001IIeHNe. PelieHne
95 paCHETI})IbIX 51 Kaqe:l—}BEHHbIX 3a/1a4 1o Bubmmorexa LIOK
https://m.edsoo.ru/ff0c2572
TeMe "TeruioBble IpoLieccs!”
IToBTOpeHue, 00001IIeHe. PelieHne
96 paCHETI})IbIX 5 Kaqe:l—}BEHHbIX 3a/1a4 110 Bubmmorexa LIOK
. https://m.edsoo.ru/ff0c2a22
TeMe "KII/] TeryioBbIX ABUraTesien"
97 [ToBTOpenue, 06001IeHKe. Perienre bubnuoreka LIOK




pacyeTHBIX U KaueCTBEHHBIX 3a/iay4 10
TeMe "KII/] 3/71eKTpoyCcTaHOBOK"

[ToBTOpeHMe, 060011eHNe.

https://m.edsoo.ru/ff0c2b30

bubmoreka [JOK

%8 JlaGopatopiie paboTeI 110 Kypcy 1 1 https://m.edsoo.ru/ff0c2c52
"CBeToBbI€e sIBIeHUS"
ITosTOpeHue, 060061IeHKe. PaboTa ¢
99 TEKCTapMI/I 0 TeMe il;aKOHLI 1 Bubmiorexa [OK
. https://m.edsoo.ru/ff0c2d6a
COXPaHeHHUsI B MEXaHHUKe
IToBTOpeHue, 06001eHne. PaboTa c
100 TEKCTapMI/I no’TeMe il;(011e6aH1/151 u 1 Bubmiorexa [OK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
101 IToBTOpenHue, 060061eHue. PaboTa ¢ 1 bubnmoreka [JOK
TekctaMu 1o TeMe "CBeTOBbIe AB/IeHus" https://m.edsoo.ru/ff0c3044
IToBTOpenHue, 060061eHue. PaboTa ¢
102 TeKcTamu o Teme "KBaHTOBas u 1
simepHasi husrka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOI'PAMME







ITPOBEPSIEMBIE ITPEMETHEIE PE3YJIETATEI OCBOEHWSI OCHOBHOM
OBPA30BATEJIBHOY ITPOTPAMMEI OCHOBHOI'O OBIIET'O OFPA3OBAHNSA

7 KJIIACC

Kog
TIPOBEPSIEMOT'0
pesy/bTara

ITpoBepsieMble NpeiMETHBIE Pe3YJ/IbTaTHl OCBOEHMSI OCHOBHOM
obpa3oBaTe/IbHOM ITPOrpaMMbI OCHOBHOT'O 00111ero obpa3oBaHus

1.1

HCI10/Ib30BATh U3YUE€HHbIE TTOHATHSA

1.2

1.3

1.4

1.5

Pa3/inuaThb fBJ/IEHHSA 10 OMNKMCAHMIO HMX XdPaKTePHBIX CBOMCTB M Ha

OCHOBE€ OIIbITOB, A€EMOHCTPUPYIOLUX AdHHOE CI)I/BI/IT—IECKOE sABJ/IeHHre

pacrio3HaBaTh TIpOsIBJiIeHWe HW3YyUeHHbIX (U3NMUeCKUX SIBJI€HUN B
OKpy’KarollleM MHupe, B TOM 4Yuc/e (pr3UUYecKue siBIeHUs] B MPUPOJE,
TIPH 3TOM TIePEBO/IUTH TMPAKTUYECKYIO 3alayy B yueOHYI0, BBIJE/STb

CyllleCTBeHHbIe CBOMCTBA (MpU3HaKK) (PU3NUeCKUX sIBJIeHUH

OMUCHIBaTh M3yUeHHble CBOWCTBA Tel W (U3NUECKHe SIBeHUS,
UCrosb3ysi  (u3UueckKde BeJUMUMHBbI, TP OMNUCAHWW T[PABUILHO
TPakTOBaTb (DU3MUYECKHUM CMBICJ UCMOJb3YyeMbIX BeJIMUMH, HUX
0003HaueHUst U eAVHULBI (PU3UUECKUX BeTMUMH, HaXOAWUTh (OPMYIIbI,
CBsI3bIBAlOI[ME  [laHHYI0  (U3UYEeCKyH0 BeJUUMHY C  JIPYTUMU
Be/IMUMHAMH, CTPOMTb  TrpaUKKA  U3y4YeHHbIX  3aBUCUMOCTEHN

Cl)I/I3I/I‘JECKI/IX BeJIMUrH

XdPaKTE€PHU30BATh CBOMCTBa TeJI, (1)I/I3I/IT—IECKI/I6 sIBJIEHHUS W TPOLEeCCHI,
HCII0/Ib3yd HK3YyU€HHbIe€ 3dKOHbI, IIpU >3TOM [dBdTb C/IOBECHYIO
q)OpMyfII/IpOBKy 3dKOHa n 3dITMChIBAThb ero MaTeMdaTHdeckoe

BBbIpa)KeHHe

1.6

0OBSCHATH (hM3UUeCKHe sIBJIEHHs, TIPOL[eCChI U CBOWCTBA Tesl, B TOM
yucje Y B KOHTEKCTe CUTyalluii IPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BbIABJATb IPUYMHHO-C/I€[CTBEHHbIe CBSI3H, CTPOUTH
o0bsicHeHHe 13 1 — 2 TOrMuecKuX I1aroB € Oropoi Ha 1 — 2 U3y4yeHHBIX
CcBOMCTBA  (pU3NUECKUX  SIBIEHUM, (U3WUYeCKUX 3aKOHa WU

3dKOHOMEPHOCTH

1.7

pemaTb paC‘-IéTHBIe 3a/laui B 1-2 AEﬁCTBHH, HCII0J/Ib3yA 3dKOHBI U

dbopMyibl, CBsSI3bIBaOIMe (PU3MUecKre BeJIMUMHBI: Ha OCHOBE aHasiv3a




1.8

1.9

yCIOBUS  3a/lauyd  3alMChiBaTh KpaTKoe YC/IOBUe, IOACTaB/IATh
¢u3nyeckre BeMMUMHBI B (YOPMYJIbl U MIPOBOJUTH PacdéThbl, HAXOAUTh
CIIpaBOUHbIE [JAHHbIE, HEOOXOAUMBIe [/ pellleHus 3ajay, OLleHUBaTb

PeaTMCTUUHOCTh MOTyYeHHON (Gr3nuecKou BeJTMUUHbI

pacrio3HaBath MpoO/ieMbl, KOTOpPbIE MOXKHO PEIIUTb TPU TTOMOIIU
(Y3NUecKUX MeTOZ0B, B OINWCAHWUU WCCIe[0BaHHsl  BbIAEISITh
TpoBepsieMoe TIpeII0/I0KeH e (rumnotesy), pas/inuarb 51
WHTepNpeTUPOBATh TOJyUeHHbIN pe3y/bTaT, HAXOJUTh OLIMOKH B XOfe

OMBbITA, e/IaThb BBIBOJBI 10 €r0 pe3ysbTaTam

TIPOBO/JIUTh OMBITBI 10 HAOMIOJEHUI0 (DU3NUECKUX SIBJIEHUH WIIH
¢u3nueckux  CBOMCTB  Tea:  (pOPMYJIMpOBaTh  IMpPOBepsieMble
NIPeATIONIOXKEeHUsI,  COOMpaTh  YCTAHOBKY W3  TIPEJIO’KEHHOTO

000pyZ0BaHUsl, 3aMMChIBaTh X0/ OIbITa U POPMY/IUPOBATh BHIBO/IBI

1.10

BBIIOJIHATh TpsIMble HM3MEpeHHs C MCIO/Ib30BaHMEM aHa/oroBbIX U
M(pOBLIX TPUOOPOB, 3aNMChIBaTh TIOKa3aHWs MPUOOPOB C YYETOM

3a/]JaHHOM aOCOJTFOTHOM TTOTPEIIHOCTA U3MepeHUiH

1.11

1.12

MIPOBOJMTH UCC/Iel0BaHMe 3aBUCHMOCTU OJHOW (PU3NUYEeCKOW BeJIMUMHbI
OT JIpyrod C WCI0/Ib30BaHHWEM TIPSIMBIX H3MepeHUi, y4acTBOBaTb B
TUIaHUPOBaHWM y4eOHOTO WCC/e/JOBaHUs], COOMpATh YCTAHOBKY U
BBITIO/THATh U3MepeHus1, Cielysi MpeyIoKeHHOMY TI1aHy, (UKCUPOBaTh
pe3y/ibTaThl MOJyUYeHHOW 3aBUCUMOCTH (PM3MYECKUX BeJUYMH B BUJE
TIpe/IJIO’KeHHBIX Tab/uI U rpadUKoB, /leflaTh BLIBOABI IO pe3yJ/bTaTaM

HncciaeqoBaHUsA

MIPOBOJUTHb KOCBEHHble H3MepeHusl (U3UUeCKUX BeIUYMH, Crefys
TIpe/i/IOKeHHON WHCTPYKLWW: TIPY BBITIOJIHEHWH W3MepeHuid coOupaThb
9KCIIePUMEHTa/IbHYI0 YCTAaHOBKY M BBIUMC/ISATH 3HaueHHWe WCKOMOM

BeJ/INUHHBI

1.13

1.14

cob/mofaTh TpaBWIa TeXHUKW 0Oe30macHOCTH Tmpu  pabore ¢

nabopaTopHbIM 000py/J0BaHHEM

yKa3bIBaTh MMPUHLIUIIBI 1eHCTBUsI PUOOPOB M TeXHUYECKUX yCTPOMCTB,
XapaKTepu30BaTh TPUHLMILI /IeHCTBUSI H3yUeHHBIX MIPUOOPOB W
TeXHUUeCKHUX YCTPOWCTB C TIOMOILbIO MX OMKCaHUS, UCII0JIb3Ysl 3HAHUS
O CBOMCTBaxX (U3MUECKUX SIBJIEHUH W Heo0XoguMble (GHU3NUecKre

3dKOHBI 1 3dKOHOMEPDHOCTHU

1.15

TIPUBO/IUTE  TIpUMepbl  (HaXOAWTh HWHGOpPMALIMI0O O TpUMepax)




1.16

1.17

1.18

MPAKTHUYECKOTO UCIOb30BaHUsl (HU3UUECKUX 3HAHWH B MOBCEAHEBHOM
JKU3HU 711 obecriedeHust 6€30MacHOCTH TIpU obpartieHrH ¢ mprubopamu
Y TeXHUUECKUMH YCTPONCTBAMH, COXPAaHEHUSsI 3[0POBbs ¥ COO/IOAeH S

HOPM KOJIOTHYeCKOT0 TIOBe/IeHUsI B OKPY»Kaloleli cpefie

OCYIIIeCTB/ISATH OTOOP MCTOYHUKOB MH(OpMauyu B ceTH VIHTepHeT B
COOTBETCTBUM C 3aZlaHHbIM T[IOMCKOBBIM 3alipoCcOM, Ha OCHOBE
VMEIOLMXCS 3HAaHWW U TYTéM CpaBHEHMWS! DPa3/IMYHBbIX HCTOYHUKOB
BbI/Ie/ISITh UH(OPMAaLMIO, KOTOpas $BJSEeTCS TPOTHBOPEUMBOM WU

MOYKeT OBbITh HeJJOCTOBEPHOM

VICTI0/Ib30BaTh npu BBITIOJTHEHUH yueOHBIX 3a/laHum
HayyHOIIOMYJISIPHYI0 ~ JIUTepatypy  (U3Myeckoro  cojeprkKaHus,
CripaBOYHbIe MaTepuabl, peCcypchl ceTu VIHTepHeT, BiazieTh NpUéMamu
KOHCITEKTHPOBaHUs TeKCTa, rmpeoOpa3oBaHus MHGOPMAIUM U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

co3ZiaBaTh COOCTBEHHbIE KpaTKHe MUChbMeHHbIe U YCTHbIE COOOLeHus
Ha OCHOBe 2 — 3 UCTOUYHMKOB MH(pOpPMaLK (pH3MYeCKOro CofeprKaHus,
B TOM uHcC/e MyOaUYHO [JefaTh KpaTKve COOOLeHUsl O pe3y/bTaTax
NPOEKTOB WM y4eOHbIX WCCIeAOBaHWM, TPM 3TOM TPAMOTHO
VICTI0/Ib30BaTh HW3YYeHHbIM TOHATHUMHBIA amnmapar Kypca (U3MKH,

COTIPOBOXK/IATh BLICTYIIJIEHUe Tpe3eHTaluei

1.19

TIPH BBITIOJTHEHUM YUeOHBIX TIPOEKTOB U MCC/IeJOBAaHUM pacripe/iesisiTh
00s13aHHOCTH B TpyIIIle B COOTBETCTBUU C TIOCTaBJIEHHBIMH 3a/jauaMy,
C/1IeJUTh 3a BBINOJIHEHWEM IJlaHa [EeMCTBUM, aZleKBaTHO OL|eHWBAThb
COOCTBeHHBIM BK/IaJ B /IesiITEIbHOCT  TPYNIbI,  BbICTPAauBaTh

KOMMYHUKATHBHOE BBaHMOAEﬁCTBHe, YUnTbIBasA MHEHHE OKPY>XAKOIIUX

8 KITACC

Kog
TIPOBEPSIEMOTO
pe3y/bTaTa

1.1

1.2

ITpoBepsieMbIe NpeMEeTHBIE Pe3y/IbTaThl OCBOEHHSI OCHOBHOM
o0pa30BaTe/IbHOM IPOrpaMMBbI OCHOBHOT'O 0011jero 06pa3oBaHus

HCI10/1b30BATh IMOHATHUA

pa3/inyaTh SABJIEHHA I10 OIMNMHWCAHHWIO KX XdPdKTE€PHBLIX CBOMCTB M Ha

OCHOBE OIIbITOB, JIeMOHCTPUPYIOIIMX IaHHOe (PU3nUecKoe siBJieHUe

1.3

pacrio3HaBaTh TMPOsIBJIEeHWE H3YyUeHHbIX (U3MUeCKUX SB/I€HUM B




OKpy’KatollleM MHpe, B TOM uucie (u3uuyeckue siBjieHUs B TIPUPO/Ie,
TIPH 3TOM TIepeBO/IMTH TMPAKTUYECKYIO 3alayy B yueOHYI0, BBIJE/STb

Cyll[eCTBeHHbIe CBOMCTBA (MpU3HAKK) (M3UUeCKUX SIBJIEHUM

1.4

ONMChbIBaTh M3y4yeHHble CBOMCTBA TeJl U (pU3MYeCKUe SIBJIEHWS,
UCronb3ysl (¢u3nyecKde BeJIMUYMHBI, TIPU OMNHWCAHUMU TPAaBUIBHO
TPaKTOBaTb  (PU3MUECKMM  CMBIC  WCIIOJb3yeMbIX  BeJHUYMH,
0003HaueHUs ¥ eJUHULBI (HU3NUECKUX BeJTUUMH, HaXOJUTh (DOPMYJIBI,
CBSI3bIBAIOLL[ME  [JaHHYX  (PU3MYEeCKYH0 BeJMUMHY C  [JpYTUMHU
Be/lMYMHAMH,  CTPOMTb  rpaduKd  M3y4YeHHBbIX  3aBUCUMOCTeH

(bu3MyecKrx BeTMUUH

1.5

1.6

1.7

XapakTepu30BaTb CBOWMCTBA Tes, (pU3nyeckue SBIE€HHs W TIPOLECCHI,
WCIO/b3ysl M3ydYeHHble 3aKOHbI, TIPU S5TOM JiaBaTb CJIOBECHYIO
(bopMynMpOBKY 3aKOHa W  3alkChiBaTb €ro MaTemMaTUuecKoe

BBIDpdXKEHHE

00BSCHATH (PpU3MYeCKre TIPOLIeCChl M CBOKMCTBA TeJs, B TOM UHUC/e U B
KOHTEKCTe  CUTyal[uil  IpaKTUKO-OPUEHTHMPOBAaHHOIO  XapakTepa:
BBISIB/ISITH TIPUUMHHO-C/IeICTBEHHBIE CBSI3H, CTPOUTb 00bsiCHeHHe u3 1 —
2 JIOTMUeCKUX IIaroB C TOMOLIbK 1 — 2 H3yuyeHHBIX CBOWCTBA

(bu3nyecKux siBjieHWH, (PU3MUYeCKHX 3aKOHA WM 3aKOHOMEPHOCTHU

pelliaTh pacuéTHbie 33jaui B 2 — 3 [eWCTBUs, WCI0J/Ib3Yysl 3aKOHbI U
(hopmyJibl, cBsi3biBatoOLMe (r3MUeCcKre BeJIMUMHBI: HA OCHOBe aHasiv3a
YCJIOBUS 33/jlaud 3alUChIBaTh KpaTKOe YC/IOBHE, BBISIBASTH HEJOCTAaTOK
JNAHHBIX /Il peIleHus 3a/jaud, BbIOMpaTb 3aKOHbI W  (OPMYJIBI,
HeoOXo/MMbIe /11 €€ pellleHHs], TIPOBOJUTb PAaCYéThl M CPAaBHUBATh
Mo/lyyeHHOe 3HaueHWe (PU3UUeCKOW Be/JIMUMHbI C HW3BECTHBIMHU

JaHHBIMKA

1.8

1.9

pacro3HaBaTh MpOO/eMbl, KOTOpble MOKHO DEIIWTh TIPU TTOMOIIU
(hr3MUeCKUX MeTO/0B, UCMOJ/Ib3Ys ONKCaHUe UCC/Ie[0BaHusl, BbIeSITh
TIpoBepsieMoe TIPeZTO/I0)KeHUe, OLleHHMBaTh IPaBUIBHOCTh MOPsJKa

npoBeaeHud NCcjaeg0BaHus, Ae/1aTb BBIBOAbI

TIPOBO/IUTh OMBITBI 10 HaO/MOZeHU0 (PU3NUeCKUX SIBJIEHUN WIIN
¢u3nyeckux  CBOWMCTB  Tea:  (pOpMY/IMpOBaTb  IpOBepsieMble
Npe/iNo/IoXKeHUs,,  cobuUpaTh  YCTAHOBKY W3  TIPe/JIOKeHHOro

000py/10BaHMsl, OMTUCHIBATH X0/ OIBITa U (JOPMYTMPOBATh BHIBOBI

1.10

BBITIOJIHATE TIpsAMbIe H3MepeHUdA C MCII0/JIb30BAHHMEM dHAJ/IOT'OBBIX




1.11

HpI/I60pOB N JaTUUKOB (1)I/I3I/I‘-IECKI/IX BE€/IMUMH, CPAaBHUBATL PE€3YJ/IbTAThI

W3MepEeHUH C yUETOM 3a/laHHOM abCOJTIOTHOM TIOTPEIIHOCTH

TIPOBOJIUTL UCC/IeIOBaHNe 3aBUCHUMOCTU OZHOM (pr3nuecKoi BeTMUUHbI
OT JpYroll C WCI0/Ib30BaHWEM TMPSIMbIX M3MEpEeHWM: TMJIaHWUpPOBATh
HCCieloBaHre, COOMPATh YCTAHOBKY W BBITIONHATb U3MEPEHUS, C/IeAyst
NpeJ/IoKeHHOMY TJlaHy, (MKCUpPOBaThb pe3y/lbTaTbl IOTYYeHHOH
3aBUCUMOCTH B BHje Tabiui, ¥ TpadMKOB, /[enaTh BBIBOJLI TIO

pe3y/abTaTaM HUCC/IeJOBaHUA

1.12

1.13

MpOBOAUTH KOCBEHHbIe HN3MepeHHns QJHBI/II-IECKI/IX BeJ/IMYHH:
IMJIaHWUPOBATb M3MEpEHNH, CO6I/IpaTb SKCIIEpUMEHTA/IbHYH0 YCTdHOBKY,
anenysa HpE,Z[IIO)KEHHOﬁ WHCTDYKLUWH, W  BbIUMC/IATH 3HAYEHHE

Be/IMUMHBI

CO6J'II-O,ELEITL MpaBWa TEXHUKU 6e30macHOCTH npu pa60Te C

nabopaTopHbIM 060pyJ0BaHEM

1.14

XapaKTepyu30BaTh TIPUHIUMBI [EMCTBUS W3yYEHHbIX TNPUOOPOB U
TeXHUUeCKHUX YCTPOMCTB C OTMIOPOM Ha UX OMUCAHUS], UCTIO/b3Ysl 3HAHUS
O CBOHMCTBaxX (PU3MUECKUX SIBJIEHUM U HeobxoAuMble (u3nyeckue

3dKOHOMEPHOCTH

1.15

pacrio3HaBaTh TPOCThle TeXHUUYECKHEe YCTPONCTBA U W3MepHUTesbHbIe
NIpUOOPBI MO CXeMaM M CXeMaTHYHBIM PUCYHKAaM, COCTaBJISITh CXEMbI
9MIeKTPUYECKUX Lerell C TMoc/iefoBaTe/IbHBIM U Tapasijie/ibHbIM
coeflMHEHWEM  3JIeMEHTOB, pa3/juuasi  yCJOBHble  0003HaueHus

3JIEMEHTOB 3JIEKTPUUECKHNX HGHEﬁ

1.16

NPUBO/UTbL TpPUMepPhl  (HaxoAuTh WH(OPMAIMI0 O TMpUMepax)
TIPaKTHUECKOTO MCIO/Ib30BaHUsl (PU3NUECKUX 3HAHWUH B TIOBCEJHEBHOU
YKU3HU 717151 0becrieueHnst 6€30MacHOCTH TP 0OpallieHruu ¢ Tpubopamu
Y TEXHUYECKUMH YCTPOMCTBAMM, COXPAHEHUS 3/10POBbsI U COOJTFOIeHUST

HOPM 3KOJIOTHYeCKOr0 TIOBe/IeHUsI B OKPY>Kalolleil cpefie

1.17

1.18

OCYILLeCTBJISITh MOMCK MHpOpMaLMK (PH3UUYeCKOro CoJepyKaHusl B CeTH
VHTepHeT, Ha OCHOBe HMEIOLIUXCA 3HAHUM W TNYTEM CpaBHEHUS
JIOTIOJTHUTE/IbHBIX MCTOUYHUKOB BbIZEIATh HHGOpMalLMI0, KOTopast

AB/IAETCA HpOTHBOpG‘-IHBOﬁ WA MOKeT OBbITh HeAOCTOBepHOf/i
HCIOJ/Ib30BaTb TIPpUM  BBITIOJIHEHHUHU y‘JE6HBIX 3a,anHfI Hay4HO-

TIOTYJISIPHYIO JIUTepaTypy (M3UUYecKoro cojepykaHusi, CIpaBOYHbIe

MaTepuasbl, pecypcbl ceTd VIHTepHeT; BjafieTb TpPUEMaMHU




1.19

KOHCITIeKTHPOBaHUs TeKCTa, rnpeoOpa3oBaHus WUHGOPMAIMM U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

co3/aBaTh COOCTBEHHbIE MUCbMEHHBIE M KPAaTKHE YCTHBIE COOOIIEeHUS,
0006111as1 MH(MOPMALIMI0O W3 HECKOJBKUX HMCTOUHHUKOB (DHU3UUECKOTro
CoZiep>KaHusl, B TOM UHC/Ie TYyO/JMYHO TIPeJCTaB/IsATh pe3yJ/bTaThl
MPOEKTHOM WM MCC/Ie/oBaTeNbCKOM  esiTeIbHOCTA, TIPU  3TOM
rPaMOTHO MCII0J/Ib30BaTh W3Y4Y€HHBbIM MOHATUWHBIA ammapar Kypca

(bU3MKU, COMTPOBOKJATh BLICTYII/IEHWE TIpe3eHTaluen

1.20

TIPYU BBITIOJTHEHWH YUeOHBIX TPOEKTOB W UCCIe[oBaHUM (DHU3UUeCKUX
TIPOLIECCOB pacrpeieiiTh 0053aHHOCTH B TPYIIEe B COOTBETCTBHU C
MOCTaB/IeHHBIMU 3a/layaMH, CJIeIUTh 3a BBINOJHEHHWEM T/1aHa [|eHCTBUM
Y KOpPEeKTHPOBaTh €ro, aZilekBaTHO OLleHWBaTh COOCTBEHHBIN BK/aj B
JesITe/IbHOCTD TPYIIIbI, BBICTPauBaTh KOMMYHUKaTUBHOE

BBBI/IMO/:[EI‘;ICTBI/IQ, TMpOSABJIAA TOTOBHOCTD pa3pelidTb KOHCl)J'II/IKTBI

9 KJTACC

Kop

TIPOBEPSEMOTO
pe3y/bTara

1.1

1.2

ITpoBepsieMbIe NPeMETHLIE PE3YJ/ILTaTEl OCBOEHHS OCHOBHOM
o6pa3oBaTe/bHO# IMPOrpaMMBI OCHOBHOT'O 0011[ero 06pa3oBaHus

HCIO0J/Ib30BaTh U3yUE€HHBIE TTOHATUSA

pa3/inuaTh ABJIEHUA TI0 OIMMMCAHUIO HUX XdPAKTEPHBIX CBOMCTB U Ha

OCHOBE OIbITOB, JeMOHCTPUPYIOLLMX JaHHOe (pr3nuecKoe siBjieHUe

1.3

pacro3HaBaTh IIPOSIB/IEHME M3YUEHHBIX (PM3UUeCKHUX SBJIEHUW B
OKpy’KarollleM MHpe, B TOM 4yucre (u3nyeckue sIBJIeHUSl B MPUPO/Je,
TIPYU 3TOM TIepPeBO/IUTh TMPAKTUUECKYI0 3aiauy B yueOHYIO, BbIZE/STh

CylleCcTBeHHbIe CBOMCTBA (TIpU3HAKKN) PU3NUECKUX SIBJIEHUM

1.4

OTNHMChIBaTh H3YyYyeHHble CBOMCTBA Tel U (U3WUYeCKUe SBJIEHUs,
VCTIO/Ib3Yysl  (U3MYecKue BeJWYMHbI, TP ONMCAHWUA IPABUJILHO
TpPakTOBaThb  (U3MYECKUM  CMBICA  HUCMO/b3yeMbIX  BeJUYMH,
0003HaueHUst U eJUHULIbI (PHU3UUYECKUX BeJIMUMH, HAaXOAUTh (OPMYIIbI,
CBSI3bIBAOLL[ME  [IAHHYIO (DM3UYECKY0 BeJWYMHY C  JPYTUMH
Be/lMUYMHAMM, CTPOUTb  TIpadMKd  M3YyUeHHbIX  3aBUCHMOCTeHN

(hr3UUecKUx BeIMUrH

1.5

XapaKTepu30BaTh CBOMCTBA Tesi, (pu3nueckue sIBJIeHUS U TIPOLECCHI,




VICTIO/Ib3YSl HW3Y4YeHHble 3aKOHbI, MPU 3TOM [laBaTb CJIOBECHYIO
(opMy/nMpOBKY 3aKOHa M  3alMChiBaThb €ro MaTeMaThyeckoe

BbIpaKeHUe

1.6

00BsCHATH (hr3MUecKue MPOLIecChl U CBOMCTBA TeJl, B TOM UWC/Ie U B
KOHTEKCTe  CUTyaluli IIPaKTUKO-OPUEeHTHPOBAHHOIO  XapakTepa:
BBISIB/ISITH TIPUUMHHO-C/Ie/ICTBEHHBIE CBSI3U, CTPOUTH 00bsiCHeHHE 13 2
— 3 JIOrMYeCcKUX ILIaroB C MOMOLIbK0 2 — 3 M3YyYeHHBbIX CBOWCTBA

(bu3nuecKux siBjieHnH, (hr3MUYeCcKrX 3aKOHA UM 3aKOHOMEPHOCTU

1.7

pelllaTh pacuéTHble 3ajauu (Oomuparoluecs Ha cucteMy u3 2 — 3
ypaBHEHM), WCIOMb3ysl 3aKOHbI W (DOPMyJibl, CBSI3bIBAIOIILE
(u3nMueckrie BeJIMUMHBL: Ha OCHOBe aHa/lM3a YCJIOBUS —3afauu
3aMUChiBaTh ~KPAaTKOe YC/IOBHE, BBLIABIATH HEAOCTAMOI[UE WU
130BITOYHBIE [JaHHbIe, BHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOJUMBIE
JUI pellleHus], TPOBOAWTL PACUyéThbl U OI[€HMBATh PeaMCTUUYHOCTh

T0JIyUeHHOTr0 3HaueHus (PM3UUeCcKoi BeIMUMHbI

1.8

pacrio3HaBaTh MPOOJieMbl, KOTOpble MOXXHO pPeLIUTb TIPH TIOMOIIA
(hr3rUeCcKUx MeTO/|0B, MCIIO/Ib3Ys OMMCAHWE UCC/Ie[0BaHUs, BbIIENSTh
TipoBepsieMoe TIPeATo/ioyKeHNe, OLleHMBaTh TPaBUILHOCTb TOPsAKa
TIpOBeJIeHUs] UCC/e/IOBaHusl, [ie/laTb  BBIBOJbl, HWHTEPIIPETHPOBATh

pe3y/bTaThl HAb/TFO/IeHNH 1 OTTIHITOB

1.9

NPOBO/IUTH OTBITBI TI0 HaOMIO/IeHNI0 (U3UYEeCKUX SIBIEHWNA WU
(m3MUeCcKNX CBOMCTB Te/: CAMOCTOSTE/NILHO COOMpaTh YCTaHOBKY W3
n30bITOUHOrO Habopa 00OpY/OBAaHUS, OIMHUCHLIBATH XOZ OIbITA W €ro

pe3ysibTaTbl, OPMY/IMPOBATh BIBO/IbI

1.10

1.11

MIPOBO/IUTh TIpM  HEOOXOAMMOCTH CEPUI0 TIPSMBIX  H3MEPeHHH,
orpefensisi CpeJHee 3HaueHWe H3MepsieMOW BeJUurHbI ((POKyCcHOe
paccTosiHue cobuparomiell mH3bI), 000CHOBBIBaTH BHIOOp crmocoba

v3MepeHusi (M3MepUTeIbHOTO rpubopa)

MIPOBOJUTL HCC/e/JOBaHUE 3aBUCUMOCTeH (DM3UUECKUX BEIUUYUH C
VCTIOb30BaHUEM TMPSIMBIX H3MepeHWi: IMJIaHWpOBaTh MCC/e[0BaHue,
CaMOCTOSITeJTbHO COOMpaTh YCTAaHOBKY, (HUKCHPOBATh pe3y/bTaThbl
TIOJTyYeHHOM 3aBUCHMOCTH (DM3MUeCKHX BeMUYMH B BUZe TaOmurum

Fpaq)I/IKOB, AeJ/1IaTb BBIBOJBI 10 Pe€3y/ibTaTdM UCC/1€ JOBaHHA

1.12

MpOBOIUTH KOCBE€HHbIe HN3MepeHHns (I)I/IBI/I‘-IGCKI/IX Be/IMYUYHH!

TUIaHUPOBaTh M3MepeHUsi, COOMpaTh KCTIePUMEHTabHYI0 YCTaHOBKY




MW BLIIIOJIHATE HW3MeEpeHHd, cCaeayd Hpe,qHO)KeHHOﬁ HWHCTPYKLNH,
BBIUYHUC/IATE 3HAUYE€HHWE BEJIWYWMHBI W dHA/IM3WPOBATH II0JTydYeHHBIE

pe3y/bTaThl C YUETOM 3a/laHHOM TTOTPeITHOCTUA U3MepeHU

1.13

1.14

cobmofaTh MpaBWla TeXHUKU Oe3omacHocTd TIpy pabote C

nabopaTopHbIM 000pyJ0BaHEM

pa3/iuyaTh OCHOBHbIE TIPHU3HAKU WU3YUYEHHBIX (DM3NUYEeCKUX MOJesieil:
MarepurasibHasi TOUKa, abCOMOTHO TBEp/0€e Teso, TOUeUHbI UCTOYHUK
CBeTa, JIy4, TOHKasl JIMH3a, IJlaHeTapHas MoJelb aTOMa, HYK/IOHHas

MO/ieJib aTOMHOTO sifipa

1.15

1.16

XapaKTepr30BaTh TPUHLIAIBI [IeHMCTBUS W3YUYeHHBIX TIPUOOPOB U
TeXHUUeCKUX YCTPONCTB C OIOPOM Ha WX OMNMCAHUS, HCIIOJb3Ys
3HaHWA O CBOMCTBAaX (U3WUECKUX SBJIEHUM W Heo0XOAUMbIe

(u3ryeckrie 3aKOHOMEPHOCTH

WCIO0/Ib30BaTh CXeMbl U CXeMaTUYHble DUCYHKU H3Y4YeHHBIX
TeXHUYECKUX YCTPOMCTB, HU3MepUTEJIbHBIX nipubopoB u
TeXHOJIOTUYEeCKUX TIPOL[ECCOB TP pelleHUH yueOHO-TPaKTHUeCKUX
3ajlau, ONTHUECKUE CXEMBbI JIJIsl TIOCTPOEHUS U300pakKeHUH B MJIOCKOM

3epKasie ¥ cobuparolei TMH3e

1.17

NPUBO/IUTL TIpUMephbl  (HaXOAWTb HMHGOPMALMI0 O [pUMepax)
MPaKTHUUEeCKOTO MCI0/Ib30BaHuUsS (PHU3MUeCKUX 3HAHUH B TIOBCEJHEBHOU
YKU3HU [171s1 0OecrieueHus1 6e30macHOCTY TTpy obpailjeHny ¢ ipubopaMu
M TeXHUYeCKUMH  YCTPOWCTBAMH, COXPDAHEHWs  370pPOBbS U

cobro/IeHNst HOPM 9KOJIOTHYeCKOro TI0Be/leHHsI B OKpY»Katolleii cpefie

1.18

OCYILIeCTB/ISITh MOWCK MH(MOpMaLyK (H3UUecKOro COoZiepKaHusi B CeTH
VHTepHeT, caMocTOsiTebHO (OPMYJMPYSl TIOUCKOBBIM  3ampoc,
HaXxOJUTb TyTH  Ofpejie/ieHUs  [JOCTOBEPHOCTU  TOJIyUeHHOU
vH(pOpMalMM Ha OCHOBE MMEIOIIUXCS 3HAaHWUM U [OTOJIHUTEIbHbIX

HNCTOYHUKOB

1.19

WCIIO0/Ib30BaTh TIPM  BBIMIOJTHEHWM  Y4eOHBIX  3aflaHUM  Hay4HO-
MOMY/ISIPHYIO JIUTEpaTypy (PU3MYecKoro CoJep’kaHusi, CIIpaBOUHbIE
MaTepuasbl, pecypcbl ceTd VIHTepHeT; BiaZieTb  IpUEMaMH
KOHCIIeKTHPOBaHUs TeKCTa, TpeoOpa3oBaHusi UH(GOpPMALMKU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO34aBaThb CcOOCTBEHHBbIE TMHCbMEHHbIE U YCTHEIE COO6H.[€HI/IH Ha

OCHOBE I/IH(I)OpMaLII/II/I N3 HEeCKOJ/IbKHMX HWCTOYHHKOB (bI/I3I/I‘JECKOF0




cofiep>KaHusi, MyOJMUHO TIPe/ICTaB/ISATh Pe3y/bTaThl MPOEKTHOM WU
MCCIIe/loBaTeTbCKOW JiesITe/TIbHOCTH, TIPYA 3TOM I'PaMOTHO MCIO/b30BaTh
W3yUYeHHbIM TOHATUWHBINA ammapaT HW3yyaeMoro pasfena (U3UKu U
COTIPOBOXKZAThH BBICTYIUIEHHE Tpe3eHTalyeil ¢ y4éToM ocobeHHOCTel

ayJUTOPUU CBEPCTHUKOB

1.21

TIpY BBITIOJTHEHUM Y4eOHBIX MPOEKTOB M UCC/e0BaHUN (DHU3UUeCKUX
TIPOLIECCOB pacrpeiefisiTh 00SI3aHHOCTH B TPYIINe B COOTBETCTBUM C
MOCTaB/NeHHbIMUA ~ 33/ladyaMM, C/eJUTb 3a BBIIIOJHEHWEM IlJlaHa
JeMCTBUH U KOPPEKTUPOBATh €ro, aJleKBaTHO OLIEHUBaTh COOCTBEHHBIN
BK/aJ, B [leATe/lbHOCTb TIPYMIbl, BbICTpauBaTb KOMMYHUKaTHBHOE

BBHI/IMO/:[EI‘;ICTBHE, TMpOSABJIAA TOTOBHOCTL pa3peliaTb KOHCl)J'II/IKTBI




[TPOBEPSIEMBIE 3JIEMEHTHBI COOEP>XKAHUA

7 KJIACC

Kopg,

paszena Kog snemeHnTa
T

HpOBEpHEMI:Ie 3JIEMEHTBI COAEPIKAHHS

®U3UKA U EE POJIb B [IO3HAHUM OKPY>XAIOIIIET'O MHUPA

1.1

®dusrka — Hayka O T1pupoge. HABneHUsT TPUPOBL.
du3nyeckue  gBJEHUA: MeXaHUYeCKHe,  TerlyIOBbIe,

J3JIEKTPpHUY€CKHWEe, MarHUTHbIE, CBETOBbIE, 3BYKOBbLIE

1.2

®usnueckue BelMuMHBL.  V3MepeHue  (H3MUYECKUX
BemunH.  ®usnueckue  npubopel.  I[TorpermHocTb

v3MepeHuil. MeXxayHapoZHasi cicTeMa eJUHUL]

1.3

1.4

1.5

EcTecTBeHHOHAayUHBI MeTOJ, TO3HaHWS: HaOmMOAeHue,
MOCTaHOBKA HAay4yHOTr'O0 BOIPOCA, BbIJBW)KEHHE TUIIOTe3,
9KCIIEPUMEHT TI0 T[IPpOBEpKe THUIIOTe3, O0O0BbsCHeHHe

Hab/IF0JaeMOro SIBJIEHUS
Onucanue (pU3MUeCKUX SIBJIEHUN C TIOMOLLBIO MOJiesier

[TpakTHueckue paboThI:

###Par###l13MepeHne pacCTOSTHUAN.
#H##Par###l3MepeHe 00bEMa JXUAKOCTH W TBEPJOrO
Tesa.

###Par###0npeeneHue pasmepoB MaslbIX TeJl.
###Par###lIsmMepeHe  TeMrieparypbl IIpM  IIOMOLLU

JKHUIKOCTHOI'O TEPMOMETPA U AdTUHKA TeMIIePAaTYyPhI

I[TEPBOHAYAJIBHBIE CBEAEHNWA O CTPOEHIU BEIECTBA

2.1

###Par###CTpoeHre BelllecTBa: aTOMbI U MOJIEKY/IbI, UX
pasMepsl. OMbIThI, JOKAa3bIBaroOL1e JUCKPEeTHOe CTPOeHre

BellleCcTBa

2.2

###Par### [IBrkeHre yactull Beljectsa. CBA3b CKOPOCTU
[IBIDKEHMS] 4acTWl] C TemnepaTypoi. bpoyHoBckoe

JBIDKeHue, nudpdy3us

2.3

B3auMopeicTBre yacTUL] BelllecTBa: NMPUTSDKEHUE U

OTTa/IKMBaHHE




###Par### ArperaTHble COCTOSTHHSI Bel[eCTBAa: CTPOEHHe

rasoB, >XUJKOCTe U TBEPABIX (KPUCTA/VIMYECKUX) TeJl.

2.4 B3auMoCBs3b MeXXJy CBOMCTBaMH BeIlleCTB B pa3HbIX
arperaTHbIX COCTOSIHUSIX U WX aTOMHO-MOJIEKYJ/ISIPHBIM
CTpOeHHreM

2.5 Oco6eHHOCTH arperaTHbIX COCTOSTHUM BO/IbI
[TpakTHUeckue paboThI:
###Par###0ueHKa AvamMeTpa aToMa MeTOZOM psifioB (C
WCII0Nb30BaHUeM ¢oTorpaduii).

2.6 #H#HPar###ONBITEI TIO  HAOJIOZEHUI0  TEIJIOBOTO

pacllIVpeHus rasos.
##Par###OnbITel M0 0OHApY)KEHUIO [JeUCTBUS  CHJT

MOJIEKYJIAPHOT' O TIPUTS>KEHUA

IBIDKEHUE Y B3AMMOJEVICTBUE TEJT

31 MexaHuyeckoe JIBIDKeHUe. PaBHOMepHOe v
' HepaBHOMEPHOe [IBI)KeHHe
#H##Par###CKOpOCTb. CpepHss CKOPOCTh rnpu
3.2 HepaBHOMEPDHOM [JIBWJKEHWUU. PacuéT mnyTd U BpeMeHU
JIBIDKEHUS
fABnenvie wHepuuu. 3aKOH WHepuud. B3anmopencTBue
3.3 Te/l KaK NPUYMHA U3MEHEHUs] CKOPOCTU [JBUKEHHUs TeJl.
Macca Kak Mmepa UHepTHOCTH TeJia
34 #H##Par###lnoTHoCcT,  BelljecTBa. CBfA3b IUVIOTHOCTU C
' KOJINUeCTBOM MOJIEKYJI B eJuHULe 00BEMaA BelllecTBa
3.5 Cusla Kak XapakTepuCcThKa B3auMO/IeCTBUS Tell
36 Cuna ynpyrocti u 3akoH ['yka. M3mepeHue cusbl C
. MOMOILIBIO IMHAMOMETpA
3.7 #H##Par###ABnenne TAroteHus U cuna Tsokectu. Cusa
' TSDKeCTU Ha Apyrux IiaHertax. Bec Tesna. HeBecomocTs
3.8 Cuna TpeHus. TpeHue CKOJIb)KEHUS U TpeHUEe ITOKOS.
' TpeHue B rIpuUpoie U TEXHUKE
3.9 ###Par###Cno)keHue CU/, HarpaB/ieHHbIX 110 OJHOMU
' npsiMou. PaBHOeMCTBYIOL[ast CU
3.10 [TpakTrueckue paboThI:




OmnpefienieHde  CKOPOCTA  PaBHOMEDHOTO  JBHIKEHMS
(apyka B JKUAKOCTH, MOJeNd  3JIeKTPUUeCKOro
aBTOMOOW/IA ¥ Tak ganee). OmpeeneHve cpegHei
CKOPOCTH CKO/Ib)KeHWss Opycka WIM Iapvika TI0
HaKJIOHHOM  1uockoctd.  OmpefeneHde  TIJIOTHOCTH
TBEPAOr0 Tesa. OnbITHI, J[leMOHCTPUPYIOLLHe
3aBUCMMOCTb PAcTsDKeHUs1 (AedopMaliiu) TPY>KUHBI OT
MPWIOXKEHHOM  cujbl.  OmbIThL, I€MOHCTPHPYIOLHe
3aBUCHMOCTb CHUJIbl TPEHUS CKOJIb)KEHUSI OT Beca Teja U

XapakKTepa COTPHUKACAIOIINXCS TOBePXHOCTeN

dusnyeckue sIBIEHUS B rnpupoje: nmpuMepsbl ABWXEHUS C

3.11 pa3/IMUHbIMUA CKOPOCTSIMUA B JKUBOW W HEXWBOW MPHUPOJE,
JleMICTBYe CU/IbI TPEHUS B IPUPOJiE U TEXHUKE
3.12 TexHUUecKre yCTPOMCTBA: AUHAMOMETP, MOJIIUITHUKA
JABJIEHUE TBEPIBIX TEJ, )KUIKOCTEM 11 I'A30B
41 HaBnenvie TBépmoro Tema. CriocoObl yMeHbBILIEHUS W
' yBeJIMUeHUs /1aB/IeHus
42 [aBneHue ra3a. 3aBUCMMOCTb []aB/ieHUs rasa oT 00béMma,
' TeMIlepaTyphbl
43 [lepenaua faBneHus TBEPABIMUA TelaMU, >XUAKOCTAMH U
' rasamu. 3akoH Ilackass. [IHeBMaTHUeCcKye MallliHbI
3aBUCUMOCTb  [IaB/IeHUs]  XKUJKOCTU OT  TTyOWHBL
4.4 I'uapocraTrueckuit mapasokc. Coolijaromyecs: CoCy/bl.
I'nppaBnrueckye MexaHu3Mbl
ATtMocdepa 3emMn u atMoc(epHoe AaBneHre. [IprunHbI
s CYILIeCTBOBAHWSI BO3AYIIHOW 000/10uku 3eMid. OmbIT
' Toppuuenny. 3aBUCMMOCTb aTMOC(EPHOTrO ZJaB/IEeHUs OT
BBICOTBI HaJ yPOBHEM MOPSI
46 W3mepenue atmocdepHoro jaBrieHusi. [Ipubopbl ajist
' r3MepeHusi aTMOC(hepHOro JiaBjieHus
47 elicTBHe )XUAKOCTU U ra3a Ha MOIPY)KEHHOE B HUX TeJIO.
' BrITankuBatoias (apxumesioBa) cunia. 3akoH Apxrumeza
4.8 [1naBanue Tesn. Bo3pyxoruiaBaHue
4.9 [TpakTHueckuie paboThI:




WccnenoBaHue 3aBUCMMOCTH Beca TeJia B BoJle OT 00bEéMa
TOTPY)KEHHOW B JKUJKOCTb 4acTh Tena. OnpepeneHue
BbITaZKMBAlOIlel  Cu/bl, [JEeNCTBYyIOIleM Ha TeJlo,
MOTPY)KEHHOe B JKUAKOCTb. [IpoBepka He3aBUCMMOCTH
BbITaZIKMBalOIlel CWIbl, [elCTByIOllledd Ha Telo B
JKUJIKOCTH, OT Macchl Tena. OmbIThl, AeMOHCTPUPYIOLe
3aBUCMMOCTh BBITA/JIKUBAIOIIleM CU/IbI, JAeUCTBYIOIleN Ha
TEJI0 B XUJKOCTH, OT 00BEMa MOrpyKEHHOU B KUJKOCTh
yacTh Tela U OT  IUVIOTHOCTH  JKAJKOCTH.
KoHcTpynpoBaHue apeoMeTpa WM KOHCTPYMpPOBaHUe

JIOJKU U oIlpefiesieHUe e€ rpy30no4bEMHOCTH

dusnueckue  SBI€HUS B TpUpOZe:  BAMSHUE
4.10 aTMoC(epHOro JjaB/eHusl Ha )KUBOW OpraHu3M, rjiaBaHue

pBIO

TexHMUeCKWe yCTPOWCTBA: COOOLIAOLIMecs COCY/[bl,
i1l YCTPOWCTBO BOJOIPOBOJA, THUJpPaB/IAYECKUN IIpecc,

MaHOMeTp, OapomeTp, BBICOTOMep, TOPIIHEBOM HAacoC,

apeomeTp

PABOTA, MOIIIHOCTB, DHEPI'MA

5.1 MexaHunueckasi paboTta
5.2 MexaHnyeckast MOLLIHOCTb
3 [TpocTele  MexaHW3MbIL: pblyar, O0K, HaK/JIOHHAas
' IJIOCKOCTb. IIpaBuiio paBHOBecus pbpluara
5.4 [TpumeHeHMe MpaBU/Ia PABHOBECHS pbIuara K 010Ky
«30/0T0€  TpaBuWaO»  MexaHUKU.  KosadduipmeHT
5.5 T10JIe3HOTO [IeHMCTBUSI MeXaHu3MOB. [IpocTbie MexaHU3MbI
B OBITY U TeXHUKe
5.6 [ToTeH1ManbHast SHEPryUy Tena, MOAHATOrO Haj, 3eMJIén
5.7 Kunertnueckas sHeprus
g [TonHasg mexaHWueckasl SHeprvs. 3aKOH WU3MeHeHUs U
> COXpaHeHHUsI MeXaHUUeCKOM SHepruv
[TpakTHueckue paboTh:
5.9 #i#Par###Onpenenenue pabOTBl CUMBI  TPEHWS TIPU

PaBHOMEDHOM [BWO)KEHHWHU Tejla 110 FOpI/I3OHTaJ'IbHOI‘/JI




noBepxHoCTU. lccnefoBaHWe yC/IOBUM — paBHOBECHS
poruara. W3mepenue KII/I HakJIOHHOM IUIOCKOCTH.

M3yueHre 3aKOHa COXpaHeHHsI MeXaHUUeCKOM SHeprun

5.10

5.11

dusrueckue sB/IE€HUSI B TIpPUpPOJe: pbluark B Teje

yesioBeKa
TexHuueckde yCTPOWMCTBA: pblyar, TOABWXHBIA U
HeTIO/JIBI)KHBIA OJI0KM, HaKJIOHHAs TVIOCKOCTh, TPOCThIe

MeXaHM3MBbI B 6LITy

8 KITACC
Kopg,
Kop snemenra ITpoBepsieMble 3/1eMeHTEI COAlepyKaHMs
paszena
TEIIJIOBBIE ABJIEHUA
OcCHOBHbBIE  TIOJIOKEHUSI ~ MOJIEKY/IIPHO-KUHETUUeCKON
61 Teopry CTpoeHus BelecTBa. Macca U pa3Mepbl MOJIEKYJI.
' OnbITel, NOATBEPXKAAIOIIME OCHOBHBbIE  I1OJIOKEHUS
MOJIEKY/IIPHOKUHETUYEeCKOU TeOpUH
Mogenu  TBEPJOro, JKHUAKOTO W  ra3000pa3HOro
6.2 cocTtosiHMM BeljectBa. Kpucrannuueckue u aMopdHbie
Tena
OObsiCHeHHe CBOMCTB Ta30B, >KUJKOCTEH U TBEPABIX Tej
6.3 Ha OCHOBe IIOJIO)KEHUW MOJIEKY/IIPHOKUHETUUeCKOU
6
Teopuu
6.4 CMauvBaHUe U Kalu/IsIpHbIe SBJIeHUS
6.5 TerioBoe paciIvpeHue U ckatue
66 Temneparypa. CBsi3p TeMmmepaTtypbl CO CKOPOCTbIO
' TEIJ/IOBOT'0 JBM)KEHHsI YaCTHUL]
6.7 BHyTpeHHsist sHeprusi. Ciocobbl U3MeHeHUs1 BHyTpeHHel
' SHepryu: Teriornepe/iaua U coBepilieHre paboThI
6.8 Buzbl Teruionepesauy: TerONpOBOJHOCTb, KOHBEKLIUS,
' v3/lyueHue
6.9 KomuectBo  TerioTel.  YjenbHasgs  TeIIOEMKOCTb




Bel[eCTBa

TenooOMeH u TeryioBoe paBHOBecHe. YpaBHeHHE

6.10
TeryIoBoro OanaHca
611 [1naBneHue u OoTBepJeBaHNe KPUCTA/IMYECKUX BellleCTB.
' Y nenbHas TervioTa MyiaB/IeHUs
[Tapoobpa3oBanne W  KOHJeHcalusi.  VicrapeHue.
6.10 Kuriennie.  YpenbHas  TeruioTa  IapooOpa30BaHMSL.
' 3aBUCHMOCTh TeMmriepaTypbl KUIeHUs] OT aTMOoC(epHOro
[laBJIeHus
6.13 Bnaxxnocts BO3myxa
6.14 OHeprus TOm/MBa. Y ie/ibHasi TeryioTa CrOpaHust
[MpuHOMITBI  paboTBl  TeruioBbIX  ABurarener  KIIT
6.15 TeIUIOBOro JBuraress. TerioBble ABUraTe/ M U 3aljura
OKpY)Karolllel cpe/ibl
3aKOH COXpaHeHHWs U IpeBpallleHNs] SHEPTUU B TeIJIOBBIX
6.16
rpoLieccax
[TpakTHyeckre paboTHI:
#H#HPar###ONbITEI TI0  00HAPY)KEHWIO /IeHCTBUS  CHUIT
MOJIEKYJ/IIPHOTO TIPUTSDKEHHS.
#HA##Par###OMbITEL 110 BbIPALLUBAHUIO  KPUCTAJIIOB
MOBapeHHOM COJIM WX caxapa.
HHPar###ONBITEL M0 HAOIIOZEHHIO TErnI0BOro
pacIIMpeHuUs Ta30B, )KUJKOCTel 1 TBEPABIX TeJl.
#i#Par###OripeieneHrie aBjieHUsT BO3Ayxa B OasoHe
6.17 LITIPULIA.

HH##Par###ONBITEL,  @eMOHCTPUPYIOLLIME  3aBUCUMOCTh
JlaB/ieHUs1 BO3/lyXa OT ero ob6bémMa M HarpeBaHUs WU
OXJIaXK/IeHUs..

###Par###[1poBepka runoTesbl JTMHEMHOM 3aBUCUMOCTH
JJIUHBI  CTO/0OMKA JKUJKOCTH B TEePMOMETPHUECKOMN
TpyOKe OT TemriepaTyphbl.

#iH#Par###tHabmoneHve HW3MeHeHUs BHYTpeHHel

SHEPruM Tejla B pe3ysbTaTe Teruionepefaud W paboThI




BHELLHUX CUJL.
#iHPar###tliccneqoBanrie sIBJIeHUsT TeIJIooOOMeHa TIpU
CMeIMBaHUU X0JIOAHOW U Tropsiueli BOABbI.
#H##Par###Onpeenenue KOJINUeCTBa TeIUIOTHI,
TIOJTyUeHHOTO BOJIOW TIPH TeryiooOMeHe C HarpeThiM
MeTa/UTnueCKUM LIUIUHPOM.

#HH##Par###OnpeeneHue y/ieJIbHOM TerI0EMKOCTHU
Bell[eCTBa.

###Par##H 1 cciefoBaHmMe TIpoLjecca UcrapeHus.
###Par###OrnpeieieHe  OTHOCUTE/IbHOM  BJIQ)KHOCTH
BO3/yXa.

#i##Par###OnpesieieHre ye/IbHOU TeIJIOTHI I/1aB/eHUS

nba.

6.18

6.19

dusnyeckue sBJIEHWS B TPUPOJE: TOBEPXHOCTHOE
HaTsDKeHWe W KalWUIApHbIE SsIBJIEHUS B  TIPUPOJE,
KPUCTa/UTbI B TIpUPOZe, u3nyuenre CoJjiHLIA, 3aMep3aHue
BO/IOEMOB, MOPCKHe Opu3bl; 06pa3oBaHKe POCHI, TYMaHa,

WHes, CHera.

TexHuueckre  yCTPOWCTBA:  KalWWLISIPbl, MpPUMepbI
WICTI0/Ib30BaHUsl KPUCTAs/IOB, UAKOCTHBIM TepPMOMETP,
JAaTUMK TeMIlepaTypbl, TepMOC, CHUCTeMa OTOIMJIeHUs
JIOMOB, TUIDOMETpPBI, TICUXpPOMETp, TapoBasi TypOWHa,

JIBUraTesib BHyTPEHHEr0 CrOpaHusl.

SJIEKTPUYECKUE N MAT'HUTHBIE ABJIEHVA

7.1

7.2

7.3

D/eKTpu3anus Tesl. [IBa poja 371eKTpUUeCcKux 3apsiioB

B3anmogencTBre 3apsbkeHHbIX Tesl. 3akoH KysoHa
(3aBUCUMOCTb CHUJIbI B3aUMOJEUCTBUS 3apsDKEHHBIX Te OT
Be/TMYMHBI 3apsi/IoB U PACCTOSTHUS MEX/Y TeJlaMU)

JJieKTpyuueckoe rosie. HarpsykéHHOCTb 3/IeKTPUUECKOro
nosi. [IpyHIMO CyneprnosviyuM 37eKTPUYecKUuX I10J1en

(Ha KaueCTBEHHOM ypPOBHE)

7.4

Hocutenn snekTpuyeckux 3apsifioB. OJleMeHTapHBIN

y/ieKTpuueckuil 3apsisi. CtpoeHue aroma. [IpOBOAHUKM U




JV3IeKTPUKA

7.5 3aKOH COXpaHeHH!s 3JIeKTPUUYeCKOro 3apszia
. ONeKTpUUeCcKUud  TOK.  YCJIOBUS  CYL|ECTBOBAHUS
' 3/71eKTPUYeCKOro Toka. MICTOUHHMKM MOCTOSIHHOTO TOKa
. [elicTBYS 3/1eKTPUUECKOT0 TOKa (Ter/ioBoe, XUMHUUYeCKoe,
' MarHUTHOE). DJIeKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax
- OniekTpuueckass Hernb. Cuia ToOKa. OJIEKTPUYECKOe
' HarpsbkeHue
29 CorpoTyBiieHHe TIPOBOJHYKA. Y le/IbHOe COIIPOTHUBIIEHUE
' Bell[eCTBa
7.10 3akoH Oma /1j1g yyacTka Liernu
[TocnenoBarenpHOE U mapajjielbHOe — COeJlMHeHUe
7.11
TIPOBO/IHUKOB
Pabora W MOIIHOCTh 3JEKTPUUECKOTO TOKAa. 3aKOH
7.12
[xoynsa — JleHua
13 OnekTpuueckye IeNMd W TOTPeOUTeNN 3/IeKTPUUYeCKOMH
' 3Hepruu B ObITy. KopoTKoe 3ambikaHue
[TocTosiHHBIe MarHuThL. B3anmoelcTBUe TOCTOSHHBIX
7.14
MarHuTOB
715 MaruutHoe mosie. MarHutHOoe T1IoNe 3eM/IU U ero
' 3HaueHue J/1s1 )KU3HU Ha 3emiie
716 OnbIT Opcresa. MarHuTHOe 110/1e 3/IeKTPUYeCKOro TOKa.
' [IpuMeHeHHe 31€KTPOMAarHUTOB B TEXHUKE
[eiicTBe MarHUTHOTO MO/ Ha TPOBOJHUK C TOKOM.
717 OJIEKTPOJBUraTe/Ib IOCTOSIHHOIO TOKa. Vcriosib3oBaHue
' 37IeKTpO/IBUraTesiell B TeXHUYEeCKUX YCTPOMCTBaXx U Ha
TpaHCIIopTe
718 Oneitel dapasied.  fIBneHne  371€KTPOMarHUTHOM
' vHaykouu. I1pasuso JleHna
OnekTporeHeparop. Crioco0Omr TOJTyUeHHUsT
7.19 3/1IeKTPUYeCKOU SHepruu. O/1eKTPOCTaHLIUU Ha

B0O300HOB/ISIEMBIX HCTOUHHKAX SHEpPruu




7.20

[pakTrueckue paboThL:

OmnbIThl TI0 HAOJIOJEHUIO 37IeKTPU3al[uM Tell UHAYKLeH
Yl TIPY COTIPUKOCHOBEHHHU.

VccnepoBanue [eMCTBUSL  37EKTPUYECKOrO IO/ Ha
TIPOBOZIHUKM U JU3JIEKTPUKHU.

Cbopka u TmpoBepka pabOThl 3/IEKTPUUECKOU I[eTH
MOCTOSIHHOTO TOKa.

V3mepeHue U peryivpoBaHue CUJIbI TOKA.

V3mMepeHue U perynvpoBaHUe HarpspKeHHs.
VccnenoBaHue 3aBUCMMOCTH CUJIBI TOKa, UAYIIETO uepe3
pe3ucTop, OT COTMPOTHBJIEHUS] PE3WCTOpa U HaMpshKeHUs!
Ha pe3ucCTope.

OnebIThI, JleMOHCTpUpYIOILIHe 3aBUCUMOCTb
3/IeKTPUYECKOT0 COTPOTUB/IEHUS] TIPOBOJHMKA OT €ro
JJIVHBI, TJTIOL[aiU TONepeyHoro ceueHus U MaTepurarna.
[IpoBepka mpaBu/ia C/AOKEHUS  HAMpsOKeHUW  TIpU
1ocJiefloBaTe/lbHOM — COeJUHEHUU [IBYX Pe3HCTOPOB.
[TpoBepka mpaBwia Jjisi CUIbl TOKa TIPU TapasiiebHOM
coeivHeHWW  pe3ucTtopoB.  OmpezeneHne  pabOTHI
3/IeKTPUYECKOr0 TOKa, WAYLIero uyepe3 pe3uCTOp.
OmnpefeneHve  MOLHOCTA  3JIEKTPUYECKOrO  TOKa,
BbIZle/isieMoi Ha pesucTope. VccrenoBaHue 3aBUCUMOCTH
CWIbl TOKAa, UAYILEro uyepe3 JIaMIIOUKy, OT HarpshKeHUs!
Ha Heu. Onpesenenne KII/I HarpeBatesns. VccnenoBanue
MarHMUTHOTO B3aWMOJENCTBUS TOCTOSIHHBIX MAarHWUTOB.
V3yyeHre MarHWTHOTO T0Jis IOCTOSIHHBIX MarHUTOB MPU
ux o0beguHEHWHW U  pasjesneHun. VcciemoBaHue
JIeNCTBUS 3/IEKTPUUECKOTO TOKA HA MarHUTHYIO CTPEJIKY.
OnbIThl,  /eMOHCTPUpPYIOLME  3aBUCUMOCTb  CHJIbI
B3aUMO/MCTBUS KAaTYIIKK C TOKOM M MarHuTa OT CHJIbl
TOKa U HamnpaB/ieHusi TOKAa B KaTyiike. V3yueHue
JleICTBUSI MarHWTHOI'O IOJII Ha NPOBOJHUK C TOKOM.

KoHcTpyupoBaHue u r3yueHue paboThI




3/IeKTPO/BUraTeIsl. N3mepenue KIIJ
3/1eKTPOZBUraTe/IbHON YCTaHOBKH. OmnbIThI 1o
VICCJIe/IOBAHUIO SIBJIEHUS] 3/IEKTPOMarHUTHOM WHIYKLIWU:
VICC/IeJ0OBaHMe M3MEHeHUM 3HaueHusl U HarpaB/ieHUs

VH/YKI[HOHHOTO TOKa

7.21

7.22

dusnyeckue sBIeHHWs B TIPUpOJie: 3IeKTpUUYeCcKUue
sB/ieHUsT B atMocdepe,  3JeKTPUUECTBO  KUBBIX
OpraHM3MOB, MarHWTHOe ToJie 3eMJ/u, Jpeid I0JH0CoB,
POJIb MarHUTHOTO TIOJIS [i/IsT KU3HU Ha 3emsie, TIOJSIpHOe

CUssHHe

TexHUueckre YCTPOWCTBa: 3/IeKTPOCKOI, amIiepMmeTp,
BOJIbTMETDP, Pe0CTaT, CUETUMK 3/IeKTPUUYEeCKOW SHepruu,
3/IEKTPOOCBETUTE/IbHbIE ~ TPUOOpBI,  HarpeBaTe/bHbIE
3JIeKTPOTIPUOOPEI (mpumepsl), 3/1eKTpUUecKue
TpeJOXpaHUTeNM, 3JIeKTPOMarHUT, SJIeKTPOJBUTATe b

IMMOCTOSAHHOI'O TOK4, reHepaTop INIOCTOAHHOI'O TOKA

9 KITACC
Kop
Kop snemenTa ITpoBepsiemble 351IeMEHTHI CO/IePKaHUS
paszena
MEXAHMYECKUE ABJIEHUA
81 MexaHnnueckoe [BwkeHuWe. MarepuajnbHas TOUKa.
Cucrema orcuéra
8.2 OTHOCUTETBHOCT MEXaHUYECKOT0 IBMKEHUS
8.3 PaBHOMepHOe NpPsSIMOJIMHENHOe JBYKEHHe
3 ###Par#H##HepaBHOMepHOe NPSIMOJIMHENHOE JBYDKEHNE.
8.4 CpenHsii U  MrHOBEHHass CKOpPOCTb Tejia  TpHU
HepaBHOMEPHOM [IBW)KEeHUU
a5 YckopeHue. PaBHOyCKOpeHHOe MPSIMOTMHENHOE
JIBIDKeHUe
8.6 ###Par###CBo00HOe naseHre. OnbITh [amuies
8.7 ###Par###PaBHOMepHOe [BW)XEHHWE 110 OKPYKHOCTH.




[Mepuog u yacrora obpaieHus. JIuHeliHasi U yriaoBas

cKopocTH. LleHTpOCTpeMUTENTBHOE YCKOPEeHHe

8.8 [TepBsI1ii 3akoH HbtoTOHA

8.9 Bropoi1 3akoH HeroToHa

8.10 Tpetuit 3akoH HetoTOHa

8.11 ###Par###] [pyHLUI CyTIeprio3uLiuu CUIT

8.12 Cwuna yripyroctu. 3akoH I'yka
) #H##Par###Cuna TpeHUs: Cula TPeHUs CKOJIb)KEeHMUS,

513 Cu/ia TPeHUs I0KOs1, ApYrue BU/bl TPeHUs

g ###Par###Cuna TKeCTU U 3aKOH ~ BCEMUPHOIO
i TATOTEHUs. Y CKOpeHHe CBODOOHOT0 MazieHust

815 Oewxkenve  r1aHer  Bokpyr  CosHua.  IlepBas
' KOCMUUecKasi CKopocTb. HeBecOMOCTB U nieperpysku

816 PaBHOBecHe MaTepHaIbHOM TOUKH. AOCOTFOTHO TBEPAOE
' TeJs10

g ###Par#H#PaBHoBecre TBEPJOro Tesa C 3aKperiéHHOU
A OCBbI0 BpaujeHus. MomeHT cuibl. LIeHTp TsKecTu

8.18 Vmmynbc Tena. Vi3smeHeHue umiysibca. VIMITy/ibC CUJIbI

8.19 3aKOH COXpaHeHUs UMITy/IbCa

8.20 #H##Par###PeakTUBHOE JBIKEHUe

8.21 MexaHnueckasi paboTa ¥ MOIIIHOCTb

8.9 Pabora cun TsKecTH, ympyroctd, TpeHus. CBsi3b
' JHEPrUU U paboThI

893 [ToreHupanbHass 9SHepruss Teja, TMOJHATOTO  Haf,
' TIOBEPXHOCTBIO 3eMJIU

8.24 [ToTeHLManbHAas HEPryst CKaTOM NPY>KUHbI

###Par###KuHeTueckass  3Heprus. Teopema o
825 KUHETUYeCKOU SHeprumn
8.26 ###HPar#H###3aKk0oH COXpaHeHUs] MeXaHU4eCKOW SHepruu
[TpakTrueckue paboThI:
897 OnpejienieHne cpefiHell CKOPOCTU CKOJIb)KeHUsi Opycka

WIA [OBWXKEHUA IIdpHUKa TII0 HAK/IOHHOH TIJIOCKOCTH.

OnpezeneHre yCKOpeHHUsI Tejla TIPY PaBHOYCKOPEHHOM




8.28

8.29

JBWKEHUH 110 HAaK/IOHHOM TIJIOCKOCTH.

WccnenoBaHve 3aBUCHMOCTH MYTH OT BpeMeHM IIpU
PaBHOYCKOPEHHOM [JBI)KeHUH 6e3 HauabHOM CKOPOCTH.
[IpoBepka rumoTesbl: eC/ld TPU PABHOYCKOPEHHOM
JBIWKeHUN 0e3 HayalbHOM CKOPOCTU MYTH OTHOCSTCS
KaK psiJ, HEeUéTHbIX 4YMCel, TO COOTBETCTBYIOLIME
MIPOMEXXYTKU BpeMeHU OJJUHAaKOBBbI.

WccnenoBaHue 3aBUCUMOCTU CUJIbl TPEHUSI CKOJIbXKEHHS
OT Cuiabl HOpMaabHOTrO fJaBneHust. OripefesieHye
Ko3(QdulieHTa TpeHUsi CKoybKeHUs. OrnpeeneHue
JKECTKOCTH TIPY)KuHBI. OrnpesiesieHue pabOTBl  CHUJIBI
TPeHUs1 TIpM DPaBHOMEPHOM /IBIDKEHMM Tela TI0
TOpH30HTa/IbHOM ToBepxHOCTH. OrpeseneHre paboThI
CW/Ibl  YOPYrocTA  TpU  TogbéMe  rpysa C
WCIIO/Ib30BaHUEM  HETIOAIBIKHOTO U TIOJBM)KHOTO

6/10K0OB

du3nyeckre SIBeHHs B MPUPO/e: MPUIMBBI U OT/IUBHI,
aBKeHHe TiaHeT COJIHEYHOH CUCTEMBI, peaKTHBHOE
JIBIDKEHHE >KUBBIX OPraHK3MOB

TexHWUeCKWe  yCTPOMCTBA:  CIMAOMETP,  JIaTUHKH

MMOJI0KeHUS, PACCTOAHUA U YCKODEHHS, PAKEThI

MEXAHNMYECKHNE KOJIEBAHWA 11 BOJIHBI

KonebatenbHoe gBrkeHre. OCHOBHbIE XapaKTEePUCTUKU

> Kosie0aHUM: TIepro/], YacTOTa, aMIIUTY/ia
9.2 MaTemMaTruuyecKuii u NIPY>KUHHbIN MasTHUKU.
' [NpeBpalijeHKe SHepPryu MpH KojebaTeTbHOM /IBWKEHUN
93 3aTtyxaroiue KosiebaHusi. BbIHYXK/eHHbIe KosieOaHUsl.
' Pe3onaHc
MexaHunueckre BOHbL. CBOMCTBA Me@XaHUYECKHUX BOJIH.
54 [TpofonbHBIE U TIOTIepeuHble BOMHBI. [llMHA BOJHBI U
' CKOPOCTb eé pacnpocTpaHeHust. MexaHuuyecKre BOJTHbBI B
TBEP/IOM TeJjle, CeliCMHUYeCKe BOJIHBI
9.5 3ByK. ['/DOMKOCTb ¥ BbICOTa 3BYKa. OTpakeHue 3ByKa
9.6 WHppa3ByK U yIbTpa3sBykK
9.7 [TpakTrueckue paboThI:




OmnpepneneHve 4acTOTbI W Tlepuojia  KosiebaHWM
MaTeMaTUueCKOro MasiTHUKa.

OmnpepeneHve 4acTOTBI W Tepuojia  KosebaHuM
MPY>KUHHOT'O MasiTHUKA

WccnenoBaHre 3aBUCMMOCTA — Tiepuojia  KosebaHui
MO/IBELlIEHHOT0 K HUTA Tpy3a OT [JIMHbI HUTH.
WccnenoBaHre 3aBUCMMOCTA — Tiepuojia  KosebaHUi
MPY)KMHHOTO MasiTHMKa OT Macchl rpy3a. [IpoBepka
HEe3aBUCUMOCTU nepro/ia KosiebaHuM rpy3a,
MO/IBELlIeHHOT0 K HUTH, OT MacChl TPy3a M >KECTKOCTH

MIPY>KUHBL. MI3MepeHue ycKopeHUst CBOOOTHOTO TIa/IeHUsT

dusryeckue sIBJIeHUs B TIPUPOJe: BOCIIPUSITHE 3BYKOB

9.8 JKUBOTHBIMH, 3eMJIeTpsICeHUe, CeMCMUUYeCKHhe BOJIHBI,
LyHaMH, 3X0
99 TexHuyeckre YCTPOMCTBA: 3XOJIOT, MCII0/Ib30BaHHe

yJ/IbTPa3ByKa B ObITY U TEXHHKE

SJIEKTPOMAT'HUTHOE IIOJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI

BHEKTpOMaFHI/ITHOE I1oJjie. SJIEKTPOMEIFHI/ITHI)IE BOJIHBI.

104 CBolicTBa 3/1eKTPOMarHMTHBIX BOJTH
10.2 [TTkasa 3/1eKTPOMarHUTHLIX BOJIH
103 OnekTpomMarHuTtHasi npupoga cBeta. CKOpOCTb CBeTa.
' BonHoBBIe cBoMCTBa cBeTa
10 [TpakTryeckue pabOTHI:
10.4 V3yueHre CBOWCTB  3/€KTPOMAarHUTHBIX BOJH C
TIOMOII[bI0 MOOH/TBHOTO TesieoHa
du3nyeckre sB/IEHWS B TpHUpOJe: OHoormueckoe
10.5 JlericTBue BUJIMMOTO, y/IbTPa(UOIETOBOTO v
PEHTTeHOBCKOT0 U3/TyUeHUN
10.6 TexHuueckue yCTPOMCTBa: WCI10/Ib30BaHKe
' 3/1eKTPOMAarHUTHBIX BOJIH Ji/Is1 COTOBOU CBSI3U
CBETOBBIE SABJIEHUA
" 11.1 JIyueBas moze/nb cBeTa. VICTOUHUKY CBeTa
11.2 [IpsiMoMHEeHOe pacripoCTpaHeHre CBeTa
11.3 Otpaxenue cseta. [110cKOe 3epKasno. 3aKOH OTpaKeHust




CBEeTa

[Tpenomnenue cBeTa. 3aKOH TIpeJIOMJIEHUSI CBeTa.

14 ITonHOe BHyTpeHHee OTpakeHue CBeTa
11.5 JIunza. Xog yyuen B IMH3e
116 Ontuueckass cucrema ¢oroarrmnapara, MHKPOCKONa U
' TesiecKorna
117 'na3 Kkak onTuyeckass cucrema. bBaM30pyKoCcTh U
' Jla/IbHO30PKOCTh
118 Pasnoxxenue 6esoro cBeta B crieKTp. OnbiTel HbIOTOHA.
' CriokeHue CrieKTpasibHbIX 1[BeTOB. [lucnepcus cseta
[TpakTrueckue paboThI:
#H##Par###lcciefoBaHme 3aBUCUMOCTH yria
OTpakeHusl CBeTOBOrO Jiyya OT yIvia [aJleHus.
#i#Par###l3yueHne  XapakTepUCTUK  W300pakeHUs
rpeZiMeTa B IJIOCKOM 3epKarie.
#H##Par###lcciefoBanme 3aBUCUMOCTH yria
TIpeJIOMJIeHMs CBETOBOI'O Jjlyya OT yrja IlaJieHus Ha
119 TPaHULIE «BO3/YX — CTEKJIO».
' ###Par##llonyueHre u300pakeHHH C  TIOMOII[BIO
cobuparoltei JIMH3bI.
###Par###0npenenene (OKYCHOTO pacCTOSIHUSL U
OTITUYECKOU CHJTbI COOMPAIOILeH JTUH3BIL.
##Par###OnbITl O pa3/iokeHHto 0Oesoro cBeTa B
CIIeKTP.
#H##Par###0ONbITbl 110 BOCIIPUATUIO LIBeTa MpPeJMeTOB
MpU UX HaOJTFOIeHU U uepe3 1[BeTOBble (DUbTPhI
dusnueckue sBlIeHUs B npupoje: 3atMeHus Co/HLa U
11.10 JIyHbl, 1IBeTa TeJsl, ONTHYECKWe siBJieHHUs B aTMocdepe
(uBet Heba, pedpakiiys, pasyra, MUpax)
11 TexHuueckue YCTPOMCTBA: OUKH, TepPUCKOTI,
' (oToanmnapar, onTuyeckrue CBeTOBO/IbI
KBAHTOBGLIE ABJIEHUA
12 1 OrmeiTel Pe3epdopza v TulaHeTapHas MoJie/ib aTOMa.

Mogens atoMma bopa




I/ICHYCKaHI/Ie W T1orjiomeHne CBe€Ta dTOMOM. KBaHThI.

12.2
JIuHeluaTble CIIEKTPbI
12.3 PamvoakTBHOCTE. Anb(a, 6eTa- 1 raMMa-u3/1yueHust
124 Crpoenue artoMHOro szpa. Hyk/ioHHas Mogzenb
' aToMHOTO0 sigpa. M130ToribI
125 PagvoakTtrBHbIe TipeBpailenus. [lepuog tmonypacriaga
' aTOMHBIX f7iep
126 AnepHble peakuyu. 3aKOHbI COXPaHEHUs 3apsf0BOr0 U
' MacCOBOI'0 YHCeJI
12.7 OHeprus CBsI3U aTOMHBIX s/iep. CBs3b MacChl U S3HEpruu
108 Peakijuu crvHTe3a U fesieHus sgep. VICTOUHKWKY SHepruu
' ComHIia ¥ 3B€37,
12.9 fAnepHas 9HepreTuka. [lelicTBUe  paJl0aKTUBHBIX
' V3/yUYeHUM Ha JKUBble OpraHUu3Mbl
[TpakTrueckue paboThI:
HabnrofieHye CIUIOIIHBIX M JIMHEMYaThIX CIIEKTPOB
12.10 W3/Ty4YeHUsl.
VccnenoBaHre TPeKOB: U3MePeHHEe 3Hepruy YacTHLIbI
10 TOPMO3HOMY IyTH (110 hoTOrpadusm).
V3mepeHue pain0akTUBHOTO (poHa
dusyyeckue sBJIE€HUSI B IIPUPOZe: eCTeCTBeHHbIN
Pa/i0aKTUBHBIN ¢oH, KOCMUYeCKue JIyuy,
12.11 pafMOaKTUBHOE WU3/IyYyeHUe TPUPOJHBIX MUHEepasoB,
JleiCTBME DaJM0aKTUBHBIX H3/IyueHUM Ha OpraHu3sM
yesioBeKa
1212 TexHuueckue yCTpOMCTBA: CIIeKTPOCKOII,

VH/IMBUYalbHbIA J03UMeTp, Kamepa BunbcoHa




I[TPOBEPSIEMBIE HA OI'3 I10O ®U3VKE TPEFOBAHUSA K PE3YJIBTATAM OCBOEHUSA
OCHOBHO¥ OEPA30BATEJILHO ITPOT'PAMMBI OCHOBHOT'O OFIIET'O
OBPA3OBAHUSA

Kog TTpoBepsieMble TpeOOBaHWs K ITPeAMETHLIM pe3y/ibTaTaM 6a30Boro
TIPOBEPSIEMOTO YPOBHs1 OCBOEHMSI OCHOBHOM 00pa30BaTe/IbHO# ITPOrpaMMbl OCHOBHOT'O
TpeboBaHMs ob61mero o6pa3zoBanus Ha ocHoBe ®I'OC

[Monumanve posd  (U3MKK B  HAyyHOM  KapTHHE  MHPa;
cchopMHUPOBAHHOCTh 0A30BBIX TPeJCTAB/IEHH O 3aKOHOMEPHOM CBSI3U
Y TI03HABaeMOCTH SIBJIeHUM MPUPO/bI, O POJIK KCIIepUMeHTa B (hr3uKe,
0 cucTeMoobpasymoiieit posii GU3UKK B Pa3BUTHH eCTECTBEHHBIX HayK,
1 TeXHUKW U T€XHOJIOTHH, 00 3BOIOLIMY (DU3UUECKUX 3HAHWU U UX POJIH
B LIeJIOCTHOM eCTeCTBEHHOHAayuyHOM KapTWHe MHpa, O BKJaze
POCCHIMCKUX W 3apyOeXHbIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH,
00bsICHEHHe TIPOLIECCOB OKPY’KAlOILlero MUpa, pPa3BUTHE TeXHUKUA U

TeXHOJIOTUU

3HaHUs O BHJaX MaTepud (BeILECTBO W TI0Jie), O ABW)KEHUM KakK
criocobe CyIrieCTBOBaHUSI MaTepuH, 00 aTOMHO-MOJIEKY/ISIPHOU TeOpUU
CTPOEeHUs BelllecTBa, O (U3UUECKOW CYILIHOCTU SIBJI€HWUN MPUPO/bI
(MexaHWYeCKUX, TeTJIOBbIX, 37eKTPOMarHUTHLIX U KBaHTOBBIX);
2 yMeHHe Pa3/inyath SIBJIeHHs 110 OMMCAHUI0 WX XapaKTePHBIX CBOWCTB U
Ha OCHOBe OTIBITOB, IeMOHCTPUPYIOIIMX AaHHOe (r3uuecKoe siBjieHUe;
yMeHHe pacro3HaBaTh TPOSIBJIeHHEe W3y4eHHbIX (DU3UUYeCKUX SBJIeHUN
B OKpY’)KalollleM Mupe, BbIfIesisii WX CYyIIeCTBeHHbie CBOMCTBa

(mpu3HaKM)

BJ'I&,E[EHI/IE OCHOBAMH TIOHSITMHHOTO dalfiriapaTa W CHMBOJIMYECKOI'O

A3bIKad (1)I/I3I/IKI/I M HCII0J/Ib30BdHKWE HX [JId pelieHUs yT-Ie6HLIX 3da/ia4;

’ yMeHHe XapakTepu3oBaTb CBOMCTBa Tes, (pU3NuecKkue sIBJ€HUS U
TIPOLIeCChI, UCTIONBb3Ys PyHAAMeHTa/lbHbIe U SMITUPHUYeCKUe 3aKOHbI

A YMeHue OMUChIBaTh W3yueHHbIe CBOWCTBA Tel U (pu3nuecKre siBJIeHus],
VCTO/b3Ys (PU3UUeCKre BeJTMUHHBI
Bnasenne ocHOBaMM MeTOJOB HAyuyHOrO T[I03HaHUSI C Y4€TOM

c cobmozieHus npaBu/ Ge3omacHoro Tpyzja: HabsrofieHHe (DHU3NUYeCKUX

SBJICHU:

ymMeHHe CaMOCTOATe/JIbHO CO6I/IpaTb SKCIMepUMEHTa/IbHYIO YCTdHOBKY




U3 AaHHoro Habopa oOoOpysOBaHUS T0 WHCTPYKLIMU, OTMUCHIBATh XO[
OTbITa U 3aMUChIBaTh €ro pe3y/ibTaThl, (HOPMYIUPOBAaTh BLIBOJbI;
TIpOBe/ieHNe TIPSIMBbIX U KOCBEHHBIX W3MepeHUl (r3UyecKUX BeTMUrH:
yMeHHe TIJIaHUPOBaTh M3MEpPEeHHs, CaMOCTOSITe/IbHO CoOupaTh
9KCTIepUMEHTa/lbHYl0 ~ YCTAaHOBKY TI10  WHCTPYKLMH, BBIUUCJISTH
3HaueHWe BeJIMUMHBI W aHaJU3UPOBaTh IOJyUYeHHbIEe pe3y/bTaThbl C
Y4€TOM 3a/laHHOM TOTPEITHOCTU pe3y/IbTaTOB U3MepeHuU;

TpoBeJileHNe  HEeCJIOXKHBIX  JKCIIePUMEHTabHbIX  WCC/Ie/JOBaHUM;
CAMOCTOSITEJTBHO ~ COOMpaTh  IKCTIePUMEHTallbHYyH0 ~ YCTAHOBKY M
MPOBOAUTL  HWCCeloBaHWE [0  WHCTPYKI[UM,  TIPe/ICTaB/sATh
TOJTyYeHHbIe 3aBUCUMOCTH (DHU3UYeCKUX BeJMUMH B BUZe Tabiuil u
rpadvKoB, YUUTHIBATh TTOTPEILIHOCTH, [leflaTh BBIBOAbI 110 pe3y/abTaTaM

Hncciaeg0BaHUsA

[ToHnMaHWe  XapaKTepHbIX  CBOWCTB  (U3UUECKMX  MoJenei
(MaTepuanbHasi TOUKa, abCOIOTHO TBEPJOE Te0, MOJENH CTPOEHHUS
ra3oB, JKUAKOCTeM W TBEDABIX Tes, IUlaHeTapHas MOJeNb aToMa,
HYKJIOHHasi MOJie/lb aTOMHOTO $ijpa) U yMeHHe TPUMEHATb WX [t

00bsICHeHUST PU3NUECKUX TIPOIIECCOB

YMeHre 0O0BSCHATH (hM3WUeCKHe TPOLeCChl W CBONCTBA Tes, B TOM
yucie U B KOHTEKCTe CUTyalMid MPaKTUKO-OPHUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BbISIB/ISITh IPUUUHHO-C/Ie[ICTBEHHbIE CBSI3U U
CTPOUThL OOBSICHEHHE C OTMOPOM Ha M3yueHHbIe CBOWCTBA (M3UUECKUX

sIB/IeHUH, (U3nyeckue 3aKOHbl, 3aKOHOMEPHOCTH U MO/JIe/Tx

YMeHue pemiaTh pacuéTHble 3azauM (Ha 0Oa3e 2 — 3 ypaBHeHUM),
WCTIO/IBb3Ysl  3aKOHBI W (OpPMY/IbI, CBsi3bIBaioll[ue  (u3nuyeckue
Be/IMUMHBI, B UaCTHOCTH, 3alMChbiBaTh KpaTKoe YC/IOBHE 3a/lauM,
BBISIB/IIT HEJIOCTAIOIIME [laHHBIE, BbIOMPATh 3aKOHBI U (OPMYIIbI,
HeoOXxouMbIe /i1 e€ pellieHHs], UCTI0/Ib30BaTh CIIpaBOUHbIe AAaHHBIE,
TIPOBO/IUTh PacuéThl W OL€EHWUBATh PEATMCTUYHOCTh TOTyUeHHOTO
3HaueHUs] (U3NUEeCKOW BeIMUWHBLI, YMeHUe OMpefiesiiTb Pa3MepHOCTh

(b13ryecKoil BeJIMUKHBI, IOTyUYeHHOM NPY pelLleHuH 3a/jauu

YMeHue  XapaKTepu30BaTh TIPUHIUIMBI  I€HCTBUS  TE€XHUYECKUX
YCTPOUCTB, B TOM uHcJjie OBITOBBIX TMPUOOPOB, U TPOMBIIIEHHBIX
TeXHOJIOTUYECKHX TMPOLIeCCOB 0 UX OMUCAHWI0, UCIIOJIb3ys 3HAHUS O

CBOMCTBaX (DU3MUECKUX SIBJIEHWM U HeoOXofumble (U3MUecKHe




3dKOHOMEPHOCTH

10

YMeHWe WCIO/b30BaTb 3HAHUS O (U3WYECKUX SBJEHUSX B
TOBCEZITHEBHOM >KU3HU 18 obOecrieueHWss 6e30MacHOCTH  MPH
obpalijeHHH ¢ OBITOBLIMU PHOOpPaMHU ¥ TEXHUUECKUMH YCTPOUCTBAMH,
COXpaHEHWs 3[0pOBbs M COOJIIOZIEHUS] HOPM  3KOJIOTHYeCKOTO
TIOBE/IEHUs] B OKpY’Kalolllel cpeje; TMOHUMaHWe HeoOXOAUMOCTH
TIPUMEHEeHUsI TOCTKeHUH (PU3MKHM U TeXHOJIOTHH /I PAllMOHAIbHOTO

MIPUPO/I0NOJIb30BaHUs

11

OmbIT TOMCKa, TpeoOpa3oBaHUs U TpejCTaBleHus HHGpOopMaLu
(u3ryeckoro cozepskaHusi C MUCI0/b30BaHWEM HH(OPMAL[MOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTMI; yMeHHe OLIeHHBATh JO0CTOBEPHOCTb
MOJy4yeHHOM WH(OpPMAaLMM Ha OCHOBe WMEIOLIMXCS 3HaHUM U
JOTIOJIHATENBHBIX ~ WCTOYHMKOB;  YMeHHMe  UCII0/Ib30BaTh  TIPH
BBITIOJTHEHUM y4YeOHbIX 3a/laHuii Hay4YHO-TIOMYJISIPHYIO JIUTepaTypy
(bu3nuecKoro cojiep>KaHusi, CrpaBOYHbIe MaTepuasbl, PeCypchl CeTd
VHTepHeT; BrafleHWe 0a30BBIMM  HaBbIKAMH  TpeoOpa3oBaHUS
vHbopMalMM W3 OJHOW 3HAKOBOM CHUCTEMbl B [IpDYryl0; yMeHUe
Co37laBaTh COOCTBEHHbIE MUCbMEHHbIE W YCTHbIe COOOIIeHUs Ha

OCHOBe I/IH(bOpMaL[I/II/I 13 HeCKOJIbKMX UCTOUYHHUKOB




ITEPEYEHB 3JIEMEHTOB COAEPXAHNS, [IPOBEPAEMBIX HA OI'D ITO ®U3UKE

Koz [TpoBepsieMbIii 3/1EMEHT COJlepKaHUs
1 MEXAHWYECKUE ABJIEHUA
11 Mexanuueckoe pBwkeHue. MarepuanbHass Touka. (CucremMa OTCUéTa.
' OTHOCUTENBHOCT [IBUYKEHUS
PaBHOMepHOe 1 HepaBHOMepHOe ABWKeHUe. CpefHsia CKOpocTb. dopmyra
1.2 [J1s1 BBIYMCJIEHUS CpefjHeN CKopocTu: v = S/t
PaBHOMepHOe NpsIMO/IMHENHOe [BI)KeHHe. 3aBUCMMOCTb KOODJWHAThI Tena
OT BpeEMEHHU B C/Tyyae paBHOMEPHOI'O MPSIMOJIMHEMHOTO IBU)KEHUSI:
13 xX(f)=x,+vt
I'paduky 3aBUCMMOCTU OT BpeMeHM [J/isi MPOeKLWH CKOPOCTH, MPOeKLUH
repeMeLleHusi, MyTH, KOOPJAWHAaTbl TPU PaBHOMEPHOM MPSIMOJIMHEHHOM
JIBIPKEHUU
3aBUCHMMOCTb KOODJMHATHI Tejla OT BpeMEHU B CJiyuae PaBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO BVKEHUS:
2
Se(f) =vo, #1+ay+ ;
2
@opMysbl A1 POEKLUM TepeMelleHts], MPOeKIUU CKOPOCTH M TPOeKLUH
YCKOpeHUs P PaBHOYCKOPEHHOM TPSIMOJIMHENHOM [JIB)KEHUH:
r2
1.4 5. (D) =uvy,-t+a, R
U_\'(f) =Up, +a, £,
a.(f) =canst,
U:r2 - le: =2a,s,
'padviku 3aBUCHMOCTUA OT BpeMeHM [jisi TIPOEeKL[UU YCKOpPEeHUsl, MPOeKLUU
CKOPOCTH, TPOEKLMU [epeMelleHusl, KOOpAUHATbl MPU DPaBHOYCKOPEHHOM
MPSIMOJTMHEMHOM [IBW)KEHUU
CBobOosHoe mageHue. ®opMyJibl, OMMCHIBAIOIIME CBOOOAHOE TajieHue Tesia
L5 10 BePTUKa/IHU ([BW)KEHHUe Tejla BHU3 WU BBEPX OTHOCUTETBbHO MOBEPXHOCTH

3emmu). 'padmky 3aBUCHMOCTM OT BpeMeHH [/is1 TMPOEeKLMH YCKOPEeHHs,

MpoekKgrr CKOPOCTU MW KOOpAWHATBI TIPpU CBOGOAHOM MnaieHnu Tejia I10




BEepPTUKA/IU

CKOpOCTb paBHOMEDHOTO [BWKEHUSI Tela IO OKPY>KHOCTU. HarpaBrneHue
CKOPOCTH.

dopmyna /i BbIUMC/IEHUS CKOPOCTH uepe3 pajuyC OKPY)KHOCTU U TIepUO[]

obparrieHust:
2R
YT

LleHTpOoCcTpeMuTebHOE yCKOpeHWe. HarpaBieHue IJeHTPOCTPEMHUTETbHOTO

yckopeHnusi. Dopmyrna 4151 BBIYMC/IeHUS] YCKOPEHMUS:

1.6
2
_w
“ R
dopmyna, cBsA3bIBAOLIAs TIEPUO/, ¥ YaCTOTYy OOpaliieHus:
V= 1
T
Macca. ITnotHoCTS BeljecTBa. @opmyJia [/l BBIUMC/IEHUS TIJIOTHOCTHU:
_m
1.7 V
1.8 Cuna — BeKTOpHas (pusnueckas BesmurHa. CrioykeHre CUi
1.9 SABnennie nnepuyu. [1epBbiii 3akoH HeroToOHA
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaB/ieHHOCTb BEKTOPA YCKOPEeHUSsI Tesla U BeKTOpa CHUJIbI,
JIeMCTBYIOLLIEH Ha Teso
B3aumogeiictsue ten. Tpetnii 3akoH HeroTOHa:
1.11 FE—:-'I = _P-I—Q
110 TpeHue TOKOS W TpeHHe CKOJibXeHUs. PopMysia /sl BBIUMC/IEHUS MOAYJIS

CHJIBI TPE€HHSA CKOJIb)XKEHUS:



1.13

1.14

1.15

F_=pn-N

Hedopmaiius Tena. Ynpyrue u Heyrpyrue fedopmaidy. 3akKOH YIpyrou
Jnedopmariyu (3akoH I'yka):

F=k-Al

BCEMI/IPHOE TAroTeHue. 3aKOH BCEMHPHOI'O TATOTEHUS:

My - 1,
F=G.—L1_2
R
Cuia TsDKeCTH. Y CKOpeHUe CBOOO/THOTO MafieHusl.
dopmysia [ BBIYUCIEHUST CUJTbI TSDKECTU BOM3U MOoBepXHOCTH 3emiu: F =
mg.
[swxenue riaHet BOKpyr CosHia. ITepBasg KocMuyeckass CKOPOCTb.

HesecomocTb 1 neperpysku
Nmnynbc Tesia — BeKTOpHas pu3nueckasi BeJIMurHa.
p=moi

Nmnynec cucteMsl Tes1. M3meHeHue umiysibca. VIMIy/isc cusbl

1.16

1.17

3aKoH COXpaHEHHA UMITYJ/IbCa AJId 3aMKHYTOﬁ CHUCTEeMBI TeJI:
D=0+, U, =const
PeakTuBHOE ABH)XKeHHe

Mexanuueckasi pabota. ®@opmyiia /i1 BBIYUCIEHUsT PA0OThI CUIIBI:

A=Fsoosct

MexaHuyeckast MOIJHOCTb:

n=24
I

1.18

Kunetnueckas u noreHuanbHas sHeprus. @opMyisia Jjis BBIYUC/IEHUs

KUHETHUUeCKOM SHepruu:




HE'JE
BTy

Teopema o0 KuHeTHYeCcKoW 3Heprur. PopMyiia /il BBIUACIEHUS

HOTEHHH&HLHOﬁ SHEepruvuv Tesd, IogHATOIrO

HaJ 3eMJIEi:

E,=mgh

MexaHuueckasi SHeprusi:

E=E;+E p
1.19 .
3aKOH COXpaHeHUs1 MexaHUueCcKou sHeprun. dopmyia A/ 3aKoHa
COXpaHeHHs MeXaHUUeCKOM SHepruy B OTCYTCTBHe CWJ TpeHus: £ = const.
[peBpaiijeHre MexaHMUeCKOW SHEPIUU MPU HAJTMUUU CUJIbl TPEHUSI.
[TpocTeie MexaHU3MBI. «30JI0TO€ PaBUI0» MeXaHHKH.
Peruar. MomeHT cunel: M - Fl
YcnoBue paBHOBecHs pblyara:
M +M +..=0
1.20
[MoaBvKHBIN 1 HenOABYKHBIN 0/10ku. KIT/] MpOCThIX MEXaHU3MOB,
n= A‘]IME:&H&H
A—aarpaqe:ﬂ:ﬂaﬂ
[aBneHue TBEpAOro Tesa.
@®opmyna J/151 BBIYUC/IeHUS 1aB/IeHNs TBEPIOro Tena:
_F
Pe5
191 [aBnenue rasa. ATMocdepHoe JaBjieHue.
I'mapocraTyeckoe faByieHye BHYTPU KUJKOCTH.
@dopmyna /151 BBIYUC/IeHUS [1aB/IeHUs] BHYTPU XKUJKOCTH:
P=pgh+Puy,
1.22 3akoH Ilackansi. I'ngpaBanyeckuii rpecc
1.23 3akoH Apxumena. dopmysa s orpefiesieHHs] BbITaTKWBAKOIEH CUJIbI,




JleicTBYIOILIel Ha TeJlo, TIOTPY>KEHHOE B KUAKOCTh WJTH Ta3:

Fam =PEV

YcnoBue naBaHud Tena. IlnaBaHue CyZ0B M BO3yXOIl/ldBdHHE

1.24

1.25

Mexanuueckue KosjebaHUs. AMIUIMTY[Q, TepUOJ M 4YacToTa KoJjebaHWiA.

dopmyia, CBs3bIBaIOIast YaCTOTY U MepHoz, KoaeOaHHi:

MaremaTnuecKnid U TPY)KUHHBIM MasATHUKMU. llpeBpallieHve >Hepruu Ipu

KoJiebaTe/IbHOM JABH)KEeHHUHN

1.26

1.27

1.28

3aryxaromye Kosebanusi. BoiHyX1eHHbIe Kosiebanusi. Pe3oHaHC

MexaHHuueckre BOIHEL. HPO'Z[O]IBHLIE U T1011epeyHbI€ BOJIHbI. ,Z[J'II/IHa BOJIHBI 1

CKOPOCTh PacripOCTPaHeHUs! BOJTHBI:

L=v-T

3BYK. FpOMKOCTB " BBICOTA 3BYKd. OTpa)KEHI/Ie 3BYKOB0ﬁ BOJIHBI HA I'PaHULIE

IBYyX cpefl. VIH(pa3ByK U y/IbTpa3ByK

1.29

IlpakTryeckre paboTsl

N3mepenue cpefiHell MJIOTHOCTU BellleCTBa; apXMMeJ0BOM CUJIbI; )KECTKOCTU
MIPY>KUHBI; KO3(hGhUI[MeHTa TPEHUSI CKOJIbXEHHST; Pa0OThI CU/IbI TPEHUSI, CHIIBI
YTIDYTOCTH; Cpe/iHell CKOPOCTH ABVKeHHs OpyCcKa 10 HaKJIOHHOMW TIJIOCKOCTH;
yCcKopeHUusi OpycKa MpH [BWKEHWHU T0 HaKJOHHOM TIJIOCKOCTH; YaCTOThI U
nepyozia KosiebaHWM MaTeMaTH4eCKOTO MasTHHKA; YacTOThl W IepHUoja
KosebaHUM TIPY)KMHHOTO MasiITHAKA; MOMEHTa CHJIbI, JeHCTBYIOIIEro Ha
pblyar; paboThl CWUJIBI YOPYrOCTH TIPH TIOAbEME Tpy3a C TIOMOIIBIO
HETOZIBU)KHOTO 0Ji0Ka; pabOThl CH/IBI YIPYTrOCTH TIPU TMOABEME Tpy3a C
TIOMOIIIBIO TIO/[BMXKHOTO OJI0Ka.

Vccnemoranie 3aBUCMMOCTH apXUMeJOBOM CHJIBI OT 00BEMa IMOrpyKEHHOM
YyacTu Tejla U OT TJIOTHOCTU >KUJKOCTH; HE3aBUCUMOCTH BbITa/JKUBAOIIei
CWIbI OT MacChl Tejla; CWIbl TPEHUSI CKOJIbKEHWS] OT CUJIbI HOPMajabHOTO
JlaB/ieHUsi U OT pojila TIOBepXHOCTH; CHUJ/Ibl YIPYroCTH, BO3HUKAIOIIEd B
Mpy)kKUHe, OT CTereHu AedopMaliuu MPYXUHbBI; YCKOPeHUsI OpycKa OT yriia
HaK/OHa HalpaB/sAOIIel; meproZa (YacToThl) Koje0aHWM HUTSHOTO
MasiTHUKA OT [JI/IMHbI HUTH; Tleproja KonebaHui MPY>KMHHOTO MasTHUKA OT

Macchbl Tpy3a U JKECTKOCTU TMPY)XWHBI; MCCAe[j0OBaHHWEe He3aBUCUMOCTU



1.30

1.31

2.1

2.2

nepyojia KosiebaHWM HUTSHOTO MasiTHMKA OT Macchl rpysa. IIpoBepka

yCJIOBUSI PABHOBECHSI pblUyara

Duznyeckre ABJACHHSA B IIPHpoJe. TIPUMepbl [IBU)KEHUSI C Pa3InyHbIMU
CKODOCTSIMM B >KMBOW W HEXWBOW TIPUPOJE, AeWCTBUEe CU/Ibl TPeHUs B
MpUpo/ie U TeXHUKe, MPWIUBbI U OTJIMBBI, [BIKeHUe TiaHeT Co/HeuHOU
CUCTeMbl, peakTHUBHOe [BIWKEHHe >XUBBIX OpPraHHW3MOB, pblYard B Teje
yesioBeKa, BAUsTHUE aTMOC(HepHOro /laB/ieHus1 Ha XKUBOW OpraHu3M, TlaBaHUe
pbib, BOCIpUSATHE 3BYKOB >KUBOTHBIMM, 3eMJIeTpsSICeHHe, CelcMUYecKue

BOJIHBI, ITyHaMH, 3X0

TexHugeckue yCTPOHCTBA: CTIUJIOMETD, JATUMKHU TIOJIOXKEeHUsl, PACCTOSTHUST U
YCKOPEHHSs, JAWHAMOMETp, TIOJIIMITHUKH, PaKeThl, pbluar, TOJBW)KHBIA U
HeTIOZBW)KHBIMA O/I0KU, HaK/IOHHAs TJIOCKOCTD, TIPOCThIe MeXaHU3MbI B OBITY,
coo01aroIrecst CoCy/bl, YCTPOHCTBO BOAOMPOBO/IA, TH/IPABIMUECKUI TIPecc,
MaHOMeTp, GapomeTp, BBICOTOMEp, TOPIIHEBON HACOC, apeoMeTp, 3XO0JOT,

WCII0J/Ib30BaHKe Y/IbTPa3BYKa B OBITY U TEXHUKE

TEIIJIOBBIE ABJIEHWA

OCHOBHbIE TIONIOXKEHHSI MOJIeKY/ISIPHO-KUHeTUUeCKOW Teopud CTPOeHust
BelljecTBa. Mogend TBEPAOro, >KUAKOTO M ra3000pa3HOro COCTOSHUIN
BelrlectBa. Kpucramimueckue u amopgHbie Tesia

,Z[BI/I)KEHI/IQ HdCTHL] BelecTBd. Ces3b CKOPOCTH [BWXXE€HHUA YaCTul] C

Temrepatypoil. BpoyHoBCcKoe /iBikeHue, nuddysus

2.3

CmMmauuBaHue U KaIlW/IJIIPHbIE ABJI€EHUA

24
2.5

2.6

TernioBoe paclorpeHure 1 Ckatue
TernioBoe paBHOBeCHE

BHyTpeHHsist sHeprusi. Pabota u Terionepefjaua Kak CroCOObI M3MeHEeHUsI

BHYTPEHHeMN SHepruu

2.7

BI/I,E[I:»I Terionepeaaduun: TersiornpoBOAHOCTb, KOHBEKI WA, U3/TyUEeHK e

2.8

2.9

HarpeBanune wu oxnaxjeHuve Teyn. KosMuecTBO TemuioThl. Y /e/bHas

TeIIJIOEMKOCTD:

O=cm(t,—1;)

3aKoH COXpPaHEHMS 3HEPrrvy B TEIJIOBBIX IIpoLjecCCax. YPaBHEHI/Ie TeriIoBoro

basaHca:



2.10

O +0, +..=0

Ucnapenve u KoHfeHcauys. VI3MeHeHHWe BHYTpPeHHEeM SHEPruvd B MpoLecce
WCrapeHuss W KoHJeHcaumu. KurmeHue >KUIKOCTU. Ye/ibHas TerioTa

napoobpasoBanust: L = Q/m

211

BnaxHocTs Bo3yxa

2.12

2.13

2.14

2.15

[lnaBneHve u Kpuctasnu3auus. V3MeHeHUe BHYTDEHHEH SHEpruu IpU

IJIaBJIEHWHW U KPUCTAJ/IJIM3allhH. Y,qeanaH TeIlVIOTa IlJIaB/IEHU:

BHyTpeHHsI1 >3Heprusi CropaHusl TOIUIMBA. YJe/bHas TelyioTa CropaHus

TOruMBa: g = (/m

[TpuHIUIBl paboThI TeMyIOBbIX AHraTesei. KI1/I TerioBoro ABuratesis

IlpakTHyeckie pabotsr

V3mepeHue  yAenbHOW  TEIJIOEMKOCTH  METa//TMYeCKOTO  LWIMH/DA;
KOJIMUeCTBA TEIUIOThI, TIOJyUEHHOTO0 BOJOM KOMHATHOW TeMIIepaTypbl
(GUKCUPOBAaHHOM MacChl, B KOTOPYIO OIYyIIE€H HarpeTblid LUTUH/D;
KOJIMUeCTBA TEIIOThI, OTJAHHOIO HArPeThIM LIUIMHAPOM, TIOC/Ie OMyCKaHHs
€ro B BOZly KOMHATHOUW TeMITepaTypbl; OTHOCUTEIbHOM BJIaXKHOCTH BO3/1yXa;
yIeJIbHOW  TelyIOThl — TUIaBle€HUs JbjAa. VicciefoBaHWe — W3MeHeHUs
TeMIIepaTypbl BO/IbI TPU Pa3/MUHBIX YCIOBUSIX; SIBJIEHUSI TEJIO0OMeHa Tpy

CMeLIMBaHUU XOJIO[HOU 1 ropsiueil BO/ibl; MpoLjecca UcrapeHust

2.16

2.17

Dnsnyeckre ABJ€HHS B MPHpOJe: TIOBEDXHOCTHOe HaTsKeHWe U
Karu/UIsipHble SIBJIEHUSI B TIPUPOZe, KPUCTA/Ibl B TIPUPOZe, H3/yueHHe
ConHlla, 3amep3aHue BOJOEMOB, MOpPCKHe Opu3bl; 0Opa3oBaHHe pOCHI,

TyMdHd, MHesd, CHETrd

TexHuyeckne  yCTPOHCTBA:  KalW/UISIpbl, TpUMepbl  MCI0JIb30BaHUs
KPUCTaJ/IOB, JKU/KOCTHBI TepMOMeTp, [JaTuuK TemrepaTypbl, TepMOC,
cucTeMa OTOIUIEHUs IOMOB, TWUTPOMeTpbI, TICUXPOMeTp, rapoBasi TypOuHa,

JiBUrare/ib BHyTPEHHET0 CrOpaHUs

SJIEKTPOMAT'HUTHBIE ABJIEHUA



3.1

BJ'IEKTPI/I?»EIL[I/IH TeJ. ,Z[Ba BH/ld 3JIGKTPUUYECKHX 3apPsAa0B

3.2 B3auMozeiicTBre 3apsykeHHbIX Tesl. 3aKoH KysioHa
3.3 3aKOH COXpaHeHUs J1eKTPUYeCcKoro 3apsza
34 OsekTpuyeckoe rmoJie. HampsokéHHOCTB 371eKTprueckoro moJjs. [IpunHiun
CYTIepIIO3ULIUM 3/IeKTPUUeCKUX T10/iel (Ha KaueCTBeHHOM YPOBHeE)
3s Hocurtenu snekTpuueckux 3apsiioB. leliCTBHe 3/1eKTPUYECKOro TMO/s Ha
3/1eKTpruYeckue 3apsbl. [IpOBOJHUKY U IU3IeKTPUKH
[ToCTOSIHHBIM 3/1€KTpUYeCKU TOK. [leHCTBUSL 3/eKTpuueckoro toka. Cuna
Toka. Hampsikenue.
3.6 I=qt, U=Aq
O/eKTpruyecKoe CONPOTUB/IEHHE. Y Ie/IbHOe 3/IeKTPUUeCKoe CONIPOTHBIIeHHe:
3.7 R =pl/S
3.8 3akoH OMa f71s1 yuacTKa sseKTpudeckou temnu: / = U/R
[TocnenoBarenbHOe coejiHeHUE IPOBOJHUKOB:
I, =1, U=U,+U,. R=R +R,
3.9 [TapannensHOe coefyiHeHHe MPOBOJAHUKOB PABHOT'O COMPOTUB/IEHUS:
U=U;I=I+1; r=%
- - .?
CwMmeliaHHbIe COeIMHEeHUs] TPOBOJHUKOB
PaboTa 1 MOITHOCTB 3eKTprueckoro Toka. A = Ult, P = Ul
3.10
3akoH [[xoysns — JleHua:
3.11 O=I"-R-t
310 OneIT DOpcresa. MarHuTHOe Iosie MPsMOro INPOBOJHUKA C TOKOM. JIuHuu
MarHuTHOM UHAYKLIUU
MarHutHoe 10/le TOCTOSIHHOTO MarHuTa. B3auMozelicTBHe MOCTOSIHHBIX
3.13

MArdimToB



3.14

,HEI\/'ICTBI/IG MAIrHHUTHOI'O I10JId Ha MPOBOJHUK C TOKOM

3.15

OrnbiTel Papages. SABeHUe 371eKTPOMarHATHON UHAYKLMK. [1paBumno JleHija

3.16

3.17

3.18

3.19
3.20
3.21

IIpakTudeckre paboTs!

V3MmepeHne 3/IeKTPUUECKOTO  COTPOTHB/IEHHS  PE3HCTOpa; MOI[HOCTH
3/IEKTPUYECKOT0 TOKA; PAaOOTHI 3/IEKTPHUUECKOTO TOKA.

WccnemoBanre 3aBUCHMOCTH CHJIBI TOKQ, BO3HUKAOIIEr0 B ITPOBOJHUKE
(pe3ucTopbl, JIaMIOYKa), OT HampsDKeHHsT Ha KOHI[AX [POBO/IHUKA,;
3aBUCMMOCTH COTIPOTHBJIEHWSI OT [JIMHBI TIPOBOJHUWKA, TUIOIMIAJH €ro
TMOTIepeYHOro CeueHus U y/eIbHOT0 COTPOTUBJIEHUSI.

ITpoBepka TpaBuU/Ia LISt 3JIEKTPUUECKOT0 HaTPSDKeHUS TIpH
rocsiefioBaTe/lbHOM —COeAMHEHWH TIPOBOJHUKOB; TIpaBWIA [Jisl  CUJIBI
9JIEKTPUUYECKOT0 TOKAa TMpH Tapasijie/IbHOM COeAWHEHHM TPOBOJHHUKOB
(pe3ucTophbI U JIaMITOYKa)

QuzHyeckre AB/IHHA B IPHPOJE. JJIeKTPUUecKHe sIBJieHHs1 B atMocdepe,
9JIEKTPUUECTBO JKUBBIX OPraHMW3MOB, MarHUTHOe T1ojie 3eM/d, Apeid
TI0JIFOCOB, POJIb MAarHUTHOTO TI0JISI Z1J1s1 XKU3HU Ha 3emJie, TIOJISIPHOe CUSTHUe
TexHuyeckHe yCTPOHCTBA: NEKTPOCKOI, aMIlepMeTp, BOJILTMETpP, PeocTar,
CUETUMK  STIEKTPUUECKOM SHEPTUH, 3IeKTPOOCBETHUTE/IbHbIE TIPUOOPHI,
HarpeBare/IbHbIe 3J1IEKTPOTNTPUOOPBI (mpuMepsl), 3/IEKTPUUECKUE
MpeIOXPaHUTe/H, 3/IEKTPOMArHUT, 3JIeKTPOZBUraTe/lb TMOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOT'O TOKa

OneKkTpoMarHUTHbBIE BOJIHBI. [11Kaja 3/1eKTPOMarHUTHBIX BOJTH

JlyueBasi MoJienb cBeTa. [IpsiMoMHeHOe pacripoCTpaHeHHe CBeTa

3akoH oTpaxkeHus cseta. [I10ckoe 3epkano

3.22

[Ipenomienuve cBeTa. 3aKOH MpeJIOMJIEHUS CBeTa

3.23

Hwucriepcusi ceeta

3.24

3.25

3.26

JInnza. Xog syuert B mrH3e. @OKyCHOe pacCTOsiHYe IMH3bL. OnThueckas cuia

quH3el D=1/F
I'na3 kak ornrrryeckasi cucreMa. OnTuueckye Tpubopbl

Ilpakrryeckre paboTsl

###Par#H#l3MepeHrie ONTUUECKOW CWIbI coOMparolell JTMH3BI, (POKYCHOTO
paccTosiHusi cobuparoiiedd JMH3bI (10 CBOWMCTBY paBeHCTBA pa3MepOB
rpeiMeTa ¥ W300pakeHUsl, KOT/ia TIpeZiMeT Pacrio/io’KeH B IBOMHOM (oKyce),

IMOKa3aTeJisd IIpeJIoOMJ/IEHUA CTeK/Id.



##H#Par###llccneoBaHre CBOMCTBA N300paXkeHUs], IOTYYeHHOT'O C TTOMOIIIBIO
cobuparolreli MH3bI; U3MeHeHUs (POKYCHOTO PacCTOSTHUS IBYX CJI0KEHHBIX
JIMH3; 3aBUCMMOCTH YIJIa TIPeJIOM/IeHUs] CBETOBOIO Jiyya OT yrJa IajeHust Ha
IPaHULie «BO3AYX — CTEKJ/IO»

3.7 Drsnyeckre AB/IeHHA B ripupoze: 3atMeHus CosHua U JIyHbl, 1jBeTa TeJ,
' ONTHYeCKUe siBJIeHUs B atMocdepe (1iBeT HeOa, pedpakifusi, pagyra, MAPaXK)
398 TexHuyeckne YCTPOHCTBA: OYKH, TepucKor, ¢oToarnrmapar, ONTHUYecKHe

' CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHUA
i1 PagnoaktuBHOCT. Asb(a-, OeTa-, ramMMa-u3nydeHus. Peakiuu anbgha-u
' OeTa-pacrazia
45 OnbiTel Pesepdopga no paccesiHuto anbga-uactull. IlnaHetapHass Mozesb
' aToma
4.3 CocraB aTOMHOT0 spa. 30TOrIbI
4.4 [Tepuof ronypacriazsa aTOMHBIX si7iep
4.5 ApnepHble peakiu. 3aKOHbI COXPaHeHUs 3apsil0BOr0 ¥ MacCOBOI'0 YuCet
QDuzHyeckre ABJIEHHS B IIPHPOZJe. eCTeCTBeHHbIN pafii0aKTHUBHBIN (OH,
4.6 KOCMUUECKHe JIyYM, paJhO0aKTUBHOe H3/yuyeHHe TMPUPOJHBIX MHUHEpAJIOB,
JleliCTBUe paJjM0aKTHBHBIX U3/TyUeHHUI Ha OpraHM3M uejioBeKa
47 TexHHYecKkHe yCTPOHCTBA. CIIEKTPOCKOI, WHAWBUAYAIbHBIM [03UMeTD,
' Kamepa BunbcoHa, siiepHasi SHepreTyvka

CUCTEMA OLEHKHA JOCTUXEHUSA OBYUYAIOLIIUMHUCA

IINTAHUPYEMBIX PE3YJIbTATOB OCBOEHUSA OBPA3OBATEJIBHBIX
INPOI'PAMM HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

OHGHKa JOCTHXKCHU A HHaHI/IpyeMBIX pe3y.HBTaTOB OCYHIeCTBJ'IHeTCSI B COOTBCTCTBUU C
UH(POPMAIIMOHHO-METOIMYECKUM TTHChbMOM 00 OCOOCHHOCTSIX TPEMoJaBaHus  y4eOHOTro
npeamera «®Pusukay https://edsoo.ru/mr-fizika/
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