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[Tporpamma mo ¢M3MKe Ha YpPOBHE OCHOBHOTO 00Iero o0Opa3oBaHHWsS COCTaB/ieHa Ha
OCHOBe TIOJIOKeHWH M TpeOOBaHMI K pe3y/bTaTaM OCBOeHHsI Ha 0a30BOM YpPOBHEe OCHOBHOM
obpa3oBaTe/nbHOM Tporpammbl, TipeActaBieHHbIx B ®I'OC 00O, a Takke C Y4YéTOM
denepanbHON paboueil MporpaMmbl BOCTMTaHWs W KOHIEMUM TIpernofaBaHus yueOHOTro
npeameta «Dusnka».

CopepxaHve mnporpaMmbl Mo (pM3MKe HarpaB/ieHO Ha (POpMHpOBaHME eCTeCTBEHHO-
Hay4yHOl I'pPaMOTHOCTH OOyUaroMXcsi U OpraHu3alyio U3ydeHust QU3UKU Ha [JiesiTeJTbHOCTHOM
ocHoBe. B mporpamme 10 ¢Qu3MKe YUUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOro Tmpegmera B
peamu3atiyi TpeboBaHuii PI'OC OOO K muiaHUpPyeMbIM JIMYHOCTHBIM M MeTarpeiMeTHbIM
pe3ysbraTaM OOyuYeHHs, a TakKe MeXKIpeJIMeTHble CBS3M €eCTeCTBEHHOHAyUHBIX y4eOHBIX
TIpeIMETOB Ha YPOBHE OCHOBHOT'O 0011[ero 006pa3oBaHusl.

[Tporpamma 1o ¢u3MKe yCTaHaB/IMBaeT pacripejesieHre yueOHOTO MaTepuasa 1o rojam
oOyuenuss (To Kjaccam), TpejjiaraeT TPUMEPHYIO TOC/Ie[0BaTebHOCTb W3YUYeHHUsS TeM,
OCHOBAaHHYH0 Ha JIOTMKe pasBUTHUS TpPeJMeTHOIO0 COJep)XaHUs M yuéTe BO3PACTHBIX
0coOeHHOCTeN 00YYarOIIUXCS.

[Tporpamma 1o ¢u3uKe pa3paboTaHa C Le/IbI0 OKa3aHUsI METOAMYECKOM TTOMOILIH YUHUTEJTEO
B CO3/laHUM paboueli porpamMmmel 1o yueOHOMY TIpeiMeTy.

du3vKa sB/sIeTCS] CUCTeMO00OpPa3yIOIUM /IJIsi eCTeCTBeHHOHAYUHbIX YUeOHBIX MpeMeTOB,
MOCKOJIbKY (PU3MYecKre 3aKOHBI Jie)KaT B OCHOBe MPOLIECCOB U SIBJIEHUM, M3yYaeMbIX XHMUeEH,
Ouosioruen, actpoHOMUel U (U3NYECKOU reorpadueil, BHOCUT BK/IaJi B eCTeCTBeHHOHAYUYHYIO
KapTWHy MHpa, TIpeZloCcTaB/isieT HaubOosee sicHble 00Opasijpl TpUMeHeHWs Hay4yHOTro MeToja
TI03HaHUs, TO eCThb CTI0Co0a MoTyueHust JOCTOBEPHBIX 3HAHUM O MHpe.

OpfHa U3 T7IaBHBIX 3a7au (r3ndeckoro oOpa3oBaHUsI B CTPYKType 001[ero obpa3oBaHUs
COCTOUT B (DOPMUPOBAHUM €CTECTBEHHOHAyYHOM TIpPaMOTHOCTU W UHTepeca K Hayke Yy
00yyJaroImxcsl.

N3yuenve ¢u3uku Ha 0a30BOM YpOBHe TMpejriojiaraeT OBJaJieHUe CreAYIOIUMU
KOMITETEHTHOCTSIMH, XapaKTepU3YIOLMMH eCTeCTBeHHOHAYYHYI0 IPaMOTHOCTB:!

* HAYYHO OOBSCHSTD SIB/ICHUS;

* OLIEHMBATh Y TIOHUMAaTb 0COO@HHOCTH HayYHOT'0 UCC/Ie/I0BaHMUSI;

* UHTEpIIPEeTUPOBATh [aHHblEe U HCII0/b30BaTh Hay4YHble J0Ka3aTe/lbCTBA /IS MOIyUYeHHUs

BBIBO/IOB.

Lenu usyueHuss U3MKKM Ha ypOBHe OCHOBHOrO o0OIero obpa3oBaHusi Orpejie/ieHbl B
Konreruu npenofiaBanust yue6Horo npeamera «®Pu3nka» B 06pa30BaTe/IbHBIX OpPraHU3al[UsX
Poccuiickoit ®Pepepaliiy, peanu3ymOIUX OCHOBHbIe 001jeo0pa3oBaTe/ibHble MPOrPaMMBbI,
yTBepxAEéHHOM pelieHreM Kosnernn MuHunctepeTBa mpocselnieHuss Poccuiickont depeparuu
(mpoToko ot 3 Aekabpst 2019 r. Ne TTK4BH).

ey nzyyeHus pU3NKM:

* IpUOOpeTeHre UHTepeca U CTpeM/IeHHsT 00yUarOILMXCSl K HAYYHOMY U3yUeHUIO TIPUPO/IBI,

pa3BUTHE WX UHTE/IEKTYaTbHBIX U TBOPUECKUX CTIOCOOHOCTeNH;

* pa3BUTHE TIpe/CTaB/JeHUMI O HAyyHOM MeToJile TI03HaHWsA U  (opMHUpOBaHUe

WCCJ1e/I0BaTe/IbCKOr0 OTHOLLIEHUS K OKPYKatOLUM SIBJIEHUSIM;
* (hoopMUpOBaHUe HAayYHOTO MHPOBO33DeHHsI KaK pe3yJ/ibTaTa M3yueHHsi OCHOB CTPOEHHs
MaTepuH U GyHJaMeHTa/IbHbIX 3aKOHOB (PU3UKWY;



* (hopMUpOBaHUe TIpeJCTaBAeHUd 0 posu (U3MKW /i PasBUTUS [JPYTUX €CTeCTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHA;

* Pa3BUTHE TIPE/ICTAB/IEHMA O BO3MOXKHBIX cdepax Oyaymiedd mnpodeccroHaTbHON
JiesITeIbHOCTH, CBSI3aHHOM C (PU3MKOM, MOATr0TOBKA K AajIbHeHIIeMy 00yYeHHI0 B 9TOM
HarpaB/ieHUHU.

HocTikeHue >STUX LieJiell MPOrpaMMbl TIO0 (U3MKe Ha YPOBHE OCHOBHOTO 0OIIiero

obpa3oBaHMs 00ecrieunBaeTCs pellieHreM CaeIyIoINX 3ajaq:

e iproOpeTeHre 3HAHWM O JUCKPETHOM CTPOEHUH BeI[eCTBa, 0 MeXaHUUeCKUX, TeTUIOBBIX,
3/IeKTPUYECKUX, MarHUTHBIX U KBAHTOBBIX SIBJIEHUSIX;

e iproOpeTeHHe yMeHWW ONMChbIBaTb W OOBSCHATH  (U3WUeCKWe SIBJI€HUS C
WCTI0/Ib30BaHUEM I10/TyUeHHbIX 3HaHUM;

* OCBOEHUE MeTO/IOB peleHust MPOCTEMIINX pacuéTHBIX  3a7lau C
WCMO/b30BaHUeM  (U3WYeCKUX Mojienel, TBOPYECKUX U TIPAKTUKO-
OpPUEeHTHPOBaHHBIX 3a/jay;

* Pa3BUTHE YMeHUI HabJIr0jaTh MPUPO/IHBIE SIBJIEHHUS U BBITIO/IHATH OIBITHI, 1ab0opaTopHbIe
paboThI M 3KCTIepUMEHTa/IbHbIe WCC/IeIOBAaHHUS C HWCIO/Ib30BaHUEM HW3MEPUTEeTbHbIX
npubopoB;

* OCBOEHHEe TIpUEMOB paboThl C HWHGoOpMaIer (U3NUeCKOro CO/epyKaHusl, BK/IIOYast
MHPOPMALIMI0O O COBPEMEHHBIX [OCTWKeHUsIX (U3MKM, aHaIu3 U KpPUTUYEeCcKoe
olieHMBaHWe WH(OpMaLIUK;

* 3HAKOMCTBO €O cpepamu nMpodeCcCUOHANTbHOMN [1eATeTbHOCTH, CBSI3aHHBIMU C (DU3UKOU, 1
COBpPeMeHHBbIMH TeXHOJIOTUsSIMH, OCHOBaHHBIMH Ha JOCTIKEHUX (PU3NUeCKO HayKU.

Ha u3yuenne ¢u3uku (6a30Bblii ypOBEHb) Ha YPOBHE OCHOBHOTO 00I1Ilero obpa3oBaHus
oTBOoAMTCsA 238 uacoB: B 7 Kacce — 68 uacoB (2 yaca B Hefiento), B 8 Kiacce — 68 uacoB (2 yaca B
HeJient0), B 9 kimacce — 102 yaca (3 yaca B HeJieio).

[TpepnaraemMslii B iporpamMme 1o ¢u3MKe repeueHb 1ab0paTOpHBIX PabOT U OTBITOB HOCUT
pPeKOMeHZaTe/IbHbIM XapaKTep, Y4WTe/lb [eflaeT BBIOOP TpOBeeHUs] 1ab0paToOpHbIX paboT u
OTBITOB C YUETOM UH/VBUAYaIbHBIX 0COOeHHOCTel 00yyJaroIyxcsl, CIIUCKa SKCIepUMeHTalbHbIX
3a[jaHul, MpejijlaraeMbIX B paMKax OCHOBHOT'O T'OCY/JapCTBEHHOI' 0O 9K3aMeHa 10 (U3uKe.

COJEPXAHUE OBYYEHUSA

7 KJIIACC

Pa3pen 1. ®usuka u eé posib B N03HAHUM OKPY’KaloIiero Mupa.

®usrka — HayKa O Tipupoje. fABseHusi TIpUpobl. Pu3nuecKre sIBJIEHUS: MeXaHWueCKue,
TeI/IOBble, 3/IeKTPUYeCcKre, MarHUTHbIe, CBeTOBbIE, 3BYKOBbIE.

dusnueckue Be/MUUMHBL V3MepeHue @u3nueckux BenuuuH. Pusnyeckure TPUOODHI.
[TorpemHocTs U3MepeHui. MexxayHapoHas CCTeMa e/IMHULI.

Kak ¢usmuka u pyrve ecrecTBeHHble HayKU M3ydaroT npupojy. EcTecTBeHHOHayuHbIN
MeTOZ, TI03HaHUs: Hab/ro/leHre, TIOCTaHOBKA HAYYHOTO BOIPOCA, BBIJBI)KEHHE THUIIOTeE3,
SKCIIEPUMEHT 110 TIPOBEpPKe THUIOTe3, 00bscHeHHWe HabmogaeMoro siBjeHusi. OrnvcaHue
(br3MYecKux sIBJIEHUH C IOMOII[bI0 MoJenel. JJemoHcmpayuu.

1. MexaHuueckue,  TeIIOBbIE, 3J1eKTpUUeCKUe, MarHuTHbIe, CBeTOBbIE

SIBJIEHUS.



2. ®usuueckye MpUOOPBI U MPOLIeAypa MPSMBIX U3MEPEHUN aHa/JOrOBbIM U I[U(MPOBBIM
IprUOOpPOM.
JlabopamopHble paGombl U ONbIMbL.
1. OrnpegeneHye L[eHbI JeIeHHs KAkl ©K3MEPUTETbHOr0 Mprubopa.
N3mepeHue pacCTOSTHUM.
N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
OrnipesiesieHre pa3MepoOB MaJjibIX Tel.
N3mepeHue TemriepaTypbl IpU TIOMOLY >KUJAKOCTHOTO TepMOMeTpa U JaTuuKa
TeMIepaTyphl.
6. TlpoBeseHue ucceoBaHUSI TI0 TPOBEPKe THUIOTe3bl: [JaJbHOCTH TIOJETA IlIapUKa,
TMYII[eHHOTO TOPU30HTA/IbHO, TeM 00JIbllle, YeM OOJIbIie BBICOTA My CKa.

Pa3zpen 2. [lepBoHaya/ibHbIEe CBeJeHUsA 0 CTPOEHUM BelljecTBa.

CrpoeHuve Bell[eCcTBa: aTOMbl W MOJIEKYJbl, WX pa3Mepbl. OMbBITBI, [10Ka3bIBaIOL[Ue
JIMCKpeTHOe CTpPOeHHe Bell[eCTBa.

HewkeHuve uactull BelrjecTBa. CBsi3b CKOPOCTU /IBW)KEHMSI 4aCTHI] C TeMIlepaTypowu.
BbpoyHoBckoe gBwkenue, auddysusa. B3auMozeiicTBue uYacTWll BelljeCTBa: TMPUTSHKeHUe U
OTTa/IKUBaHUe,

ArperaTHble COCTOSIHMSI BellleCTBa: CTPOEHHEe Ta30B,  JKUJKOCTeM U  TBEPBIX
(KpucTa/uiMueckux) Ten. B3auMOCBs3b MeXIy CBOMCTBAMU BeIeCTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX U WX ATOMHOMOJIEKY/ISIPHBIM CTpoeHreM. OCo0eHHOCTU arperaTHBIX COCTOSIHUMN
BO/IbI.

vk N

Jdemoncmpayuu.

1. HabsrosieHre 6pOYHOBCKOTO JIBVKEHMS.

2. Habmropenue quddysum.

3. HabmoeHve siBfeHUH, OOBSACHSIOLIMXCSI TIPUTSDKEHHEM WIn

OTTaJIKUBAHUEM YaCTHI] BeljecTBa. Jlabopamophbie pabombi u onbimol.

1. OueHka JvameTpa aToMa MeTO/IOM psigoB (c WCII0/Tb30BaHUEM
¢dororpacuii).

2. OmbIThI IO HAOJIIO/IEHUIO TETJIOBOT'O PACIIVPEHUs I'a30B.
3. OmbITHI 110 OOHApPY)KEHUIO AEWCTBUS CUJI MOJIEKYJ/ISIPHOTO TIpuTsDKeHusi. Pasgen 3.
JIBH)KeHUe U B3aUMO/IeHCTBHeE TeJl.

MexaHnuueckoe [JBrkeHWe. PaBHOMepHOe W HepaBHOMepHOe [BiKeHue. CKOpOCTb.
CpeiHsis1 CKOPOCTb [IPU HEPaBHOMEPHOM /IBW)KeHUH. PacuéT myTy ¥ BpeMeHH JIBUKeHUS.

flBnenve wHepuyy. 3akOH WHepLuM. B3aumogencTBue Ten Kak NpUYMHA H3MeHeHHs
CKOpPOCTH [JBWXeHUsl Tel. Macca Kak Mepa MHepTHOCTU Tesja. [InoTHocTh BemjectBa. CBsi3b
TUIOTHOCTH C KOJTMYECTBOM MOJIEKYJI B e/IHHLIe 00BEMa BelecTBa.

Cuna Kak XapakTepucTvMKa B3auMogeictBus Ten. Cuia ympyroctd M 3akoH ['yka.
Vi3MepeHye cuibl C TMOMOLIBIO JWHAamMoMeTpa. fIBieHve TAroTeHus W cwia Tsbkectu. Cua
TSDKeCTU Ha Jpyrux maHetax. Bec Tena. HeBecomocTs. CiioykeHue CWj, HamnpaB/eHHBIX I10
oJiHOM nipsimoii. PaBHOAelicTBYO1Iasi cuil. Cuma TpeHus.

TpeHre CKO/b)KeHUs U TpeHHe NoKos. TpeHue B pupozie U TexHuke. JlemoHcmpayuu.

1. HabmoeHre MeXaHUUeCKOTo JIBI)KeHHs Tesa.

2. VI3mepeHHe CKOPOCTH MPSIMOJIVHENHOTO [IBKEHUS.

3. HabmroaeHue siBfieHUsT UHEPLAU.

4. HabmofeHre U3MeHeHUs1 CKOPOCTH TpY B3aUMO/IeMICTBUM TeJl.



5. CpaBHeHHe MaccC M0 B3aUMOZEUCTBUIO TeJl.

6. Cro)xeHHe CWJ, HallPaB/IEHHBIX 10 OIHOM MPSMOM.

Jlabopamophblie paGombl U ONbIMbL.

1. OrnpefeneHrie CKOPOCTW PaBHOMEDHOIO [BWKeHMs (LIapyka B >KUJKOCTH, MOZeNr

3JIEKTPHUECKOT0 aBTOMOOWJIS U TaK fajee).
2. OrmpefeneHve cpefiHell CKOPOCTH CKOJIb)KeHHWsI Opycka WM I1apvka 10 HaKJIOHHOW
IIJIOCKOCTH.

3. OrmpepesieHye IJIOTHOCTY TBEPZOrO TeJa.

4. OMBIThI, JeMOHCTPUPYIOLME 3aBUCHMOCTb pacTsbKeHus (Jedopmariiu) MpY>KUHBI OT
TIPUJIO’KEHHOU CHJIB.

5. OnbIThl, J€MOHCTPUPYIOLME 3aBUCUMOCTb CUJ/Ibl TPEHUSI CKOJIb)KEHHUsI OT Beca TeJja U
XapakTepa COINpPUKaCaroIUXCsl TOBEPXHOCTEH.

Pa3pgen 4. /laB/ieHHe TBEPABIX TeJl, XKUJKOCTEH U ra3oB.

[Hapnenue. Criocobbl ymMeHblIeHUs U YBelTMueHUs JaByieHus. [laByieHue ra3a. 3aBUCUMOCTh
JlaBJIeHUs Ta3a oT 00béMa, Temriepatypsl. [lepefaua JaBieHUs TBEPABIMU TeIaMH, XKUJKOCTIMU
v rasaMu. 3akoH Ilackans. ITHeBMaTHueckue MalMHblL. 3aBUCMMOCTH [aBIeHUS XKUAKOCTU OT
rnybunbl.  'mapoctaThueckuit  mapasiokc. CooOujaromuecss  cocynel.  ['wapaBiuueckue
MeXaHU3MBl.

ATtMocdepa 3emnu u atMmocdepHoe AaBieHde. IIpUuMHBI CyllleCTBOBaHUSI BO3ZYLIHOW
obonoukn 3emm. OmbiT Toppuuersu. M3mepeHue atMochepHOTO [aBjieHUs. 3aBUCHUMOCTb
aTMoc(epHOro [laBleHHsI OT BBICOTHI HaJ, ypoBHeM Mops. IIpubopel [Ansi u3MepeHUs
aTMOC(epHOro JaB/IeHUs.

[enicTBre )XUAKOCTU U rasa Ha NOrpy>kéHHOe B HUX Tesl0. BelTankuBatoias (apxrmMez0Ba)
cuna. 3akoH ApxuMmesa. [lnaBanue ten. Bo3gyxormiaBanue. JJemoHncmpayuu.

1. 3aBUCHUMOCTbH [laB/IeHHs ra3a OT TeMIepaTyphl.

2. Tlepenaua faBneHus )KUJKOCTBIO U Ta30M.

3. Coobmaroruecsi CoCy/bl.

4. T'mppaBivueckuii nmpecc.

5. TlposiBneHue AeiicTBUsi aTMOCGHEPHOTO aBJ/IeHUSI.

6. 3aBUCHMOCTb BBITAJKMBAIOIIe CUMBI OT OO0BEMAa TMOTPY)KEHHOM YacTH Tejla |
TJIOTHOCTHU >KUJKOCTH.

7. PaBeHCTBO BbITA/IKUBAIOIIel CUJ/Ibl BECY BHITECHEHHOM >KUJKOCTHU.

8. YioBMe TIaBaHUSI Tes: TJIaBaHWE WM TIOTPY)KeHWe TeJl B 3aBUCUMOCTUA OT
COOTHOILIEHUS TIJIOTHOCTeH Tesla ¥ KUAKOCTH.

JlabopamopHbie pabombl u onbIMbl.

1. WccnenoBaHue 3aBUCMMOCTU Beca Tejla B BOZle OT 00bEMa MOTrPY>KEHHON B >KUAKOCTh
YacTu Tena.

2. OrmpefenieHWe BbLITAJKWBAlOIIe CHU/IbL, AeWCTBYIOL[EN Ha Teso, TOrPY)KEHHOe B
JKUJIKOCTb.

3. TlpoBepka He3aBUCUMOCTH BbITaJKMBAIOLEN CUJbl, [EWCTBYIOIEM Ha Telo B
JKUIKOCTH, OT MAcCChI TeJia.

4. OIBITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKMBAIOLEN CUJIBI, AeHCTBYIOLEN Ha
TEJIO B XKUJKOCTH, OT 00BEMA TIOTPY>KEHHOW B >KUAKOCTh YaCTH Tejla U OT IJIOTHOCTH
JKUJIKOCTH.



5. KoHcTpyupoBaHMe apeoMmeTpa W/IM KOHCTPYHMpOBaHUe JIOLKU U OIlpefiejieHUe eé
IPY30I0AbEMHOCTH.

Pa3zpgen 5. PaboTa 1 MOIHOCTB. JHEPrUs.

Mexanuueckasi pabora. MomHOCTb.

[TpocTble MeXaHW3MbI: pbluar, OJIOK, HAKJOHHAs IIOCKOCTb. [IpaBW/O paBHOBeCHs
pbiuara. [lpumMeHeHUe TIpaBWa PaBHOBECHs pbldyara K OJIOKy. «30/I0TOe TIPaBU/IO» MeXaHUKH.
KIT[ mpocTeix MexaHU3MOB. [IpoCThle MeXaHU3MBbI B ObITY U TEXHUKE.

Mexannueckasi sHeprusi. KuHeTuueckas U TIOTeHLMalbHas 3SHeprus. lIpeBpaiieHue
OJJHOTO BH/la MeXaHUYECKOU 3Hepryy B PYTrou. 3aKOH COXpaHEeHUs SHePruy B MeXaHHUKe.

demoucmpayuu.

1. TIpumMepbl MPOCTBHIX MEXaHU3MOB.

JlaGopamopHble paGombl U ONbIMbL.

1. Ompenenenve paboTbl CUIbI TPeHUs TPU DPaBHOMEPHOM [IBIDKEHHWU Tejla T10

rOPU30HTAa/IbHOW NTOBEPXHOCTH.

2. WccnepoBaHve yC/I0BUM paBHOBECHS pbluara.

3. U3mepenue KII/l HaK/TOHHOM TJIOCKOCTH.

4. V3ydeHue 3aKOHa COXpaHeHUs] MeXaHUYeCKOW SHepruMm.

8 KIIACC

Pazgen 6. TensioBble AB/IeHUA.

OCHOBHbIE TOI0KEHUsI MOJIEKY/ISIpHO-KWHETUUeCKOW TeOpyur CTPOeHMs BelljecTBa. Macca
¥ pasMepbl aToOMOB M MoJeKya. OMbIThl, MOATBEP)KAAIOIIe OCHOBHBIE —TIOJI0XKEHUS
MOJIEKY/IIPHOKUHETUYECKOI TeOpHrHu.

Mogenu TBEpJOro, XKUAKOT0 U ra3000pa3HOro cocTosiHuM BelrjectBa. Kpucraniuueckve 1
amopdHble Tesa. OOBsICHEHHE CBOWCTB T'a30B, )KUAKOCTEH U TBEP/BIX TeT HA OCHOBE IMOI0KEeHHH
MOJIEKY/IIPHO-KUHeTHUeCcKO Teopur. CmauuBaHWe W KallW/UISIpHbIe siBjieHUs. TersioBoe
pacllvpeHue U CKaTue.

Temneparypa. CBsi3b TemrepaTypbl CO CKOPOCTbIO TeIJIOBOTO [BU)KEHUSI YaCTHL.
Buytpennsis sHeprusi. Criocobbl UW3MeHeHHsI BHYTpeHHel SHepruu: Tervioriepefaua U
coBepilieHHe paboThl. BUbI Terionepeaun: TeTIONPOBOAHOCTb, KOHBEKIHSI, U3TyYeHue.

KosmmuecTBo TemmoThl. YzenbHasi TEMIOEMKOCTb BeljecTBa. TeryiooOMeH U TeryioBOe
paBHOBecHe. YpaBHeHHe TeryioBoro OamaHca. [lnaBieHue W OTBep/eBaHUe KPUCTA/UTAYeCKUX
BeIleCTB. Y/lelbHas TeIioTa IulaBieHus. IlapooOpa3oBaHue M KoHAeHcanus. VlcrapeHue.
Kunienne. YgenvHas Teruiota rapooOpa3oBaHusi. 3aBUCHUMOCTh TeMIlepaTypbl KWIEeHUs OT
aTMoC(epHOro JaBJIeHuUs.

BrnaskHocTh Bo37yXa.

OHeprus TOI/IMBA. Y /e/ibHasl TerioTa CropaHusl.

[MTpuHLMIB! paboThl TeroBeix ABurateneid KI1/I TerioBoro aBuraresns.

TernoBble JBUTaTe/N U 3alljUTa OKPY>Karolleid cpe/ibl.

3aKoH COXpaHeHUs Y TIpeBpallleHys] SHePryU B TEIJIOBBIX MpoLieccax.

Jdemoncmpayuu.

1. HabmomeHue 6pOYHOBCKOTO JABVKEHHS.

2. Hab6mopenue quddysnm.

3. HabsogeHue siBjieHUI CMauMBaHUs U KalTAJUISIPHBIX SIBJIEHUH.

4. HabsnogeHue TernaoBOro pacliupeHust Tell.



5. V3meHeHUe /aBieHUs ra3a NPU U3MeHeHUH 00bEMa U HarpeBaHUW UM OXJIaXKJeHUH.
6. IlpaBuna uaMepeHusi TeMIiepaTyphbl.
7. Buppl Teruionepenayu.
8. Oxyax/JeHue TIPY COBepILIeHUU PabOTHI.
9. HarpeBanue ripu coBepIieHUH PabOThI BHEIITHUMU CHJIAMHU.
10. CpaBHeHMe TeIJIOEMKOCTe! pa3/IMYHbIX BelljeCTB.
11. HabmroieHre KUIeHusl.
12. Habmo/ieHre MOCTOSIHCTBA TeMIlepaTyphl TPH T/1aB/IeHHH.
13. Mozienu TernoBbIX JBUTaTesIeM.
JlabopamopHbie pabombl u onbiMmsl.
1. OmbIThI MO 0OHAPYKEHHIO IeHCTBUS CHUJI MOJIEKYJIIPHOTO TIPUTSDKEHUSI.
OmnbIThI 110 BRIPAIIMBAHUIO KPHUCTA/JIOB [I0OBAPEHHOW COJIY WX caxapa.
OmbITHI 10 HAO/TIOIEHUIO TETVIOBOT'O PACIIMPEHUs Ta30B, )KUAKOCTEN U TBEPABIX TeJl.
OmnpeneneHyve faBieHys Bo3yxa B 6asuioHe mrnpuiia.
OnbIThl, JAE€MOHCTPUPYIOLME 3aBUCUMOCTh JlaBjieHWsi BO3[yXa OT ero obbéma u
HarpeBaHUs WU OXJIKeHUs.
6. TIpoBepka rumMoOTe3bl JMHEHHOW 3aBUCUMOCTH [JIMHBI CTONOWKAa J>KUJKOCTA B
TepMOMeTpUUYeckoi TpyOKe OT TeMIiepaTyphl.

7. HabsmogeHve n3MeHeHUsI BHYTPeHHeM SHEPruM Tejla B pe3y/bTare Teruionepesaud u

paboThI BHEIITHUX CHIL.

8. NcciemoBaHue siB/ieHUs TeTI00OMeHa MPU CMEIMBAHUH XOJIOJHON Y TOpsiueii BOJbI.

9. OmnpezneneHre KOJMUECTBA TeIUIOThI, ITOJIyUeHHOTO BOZOW TIpU TeryioobMeHe C

HarpeTbIM MeTa/UTMueCKUM LIUIUHPOM.

10. OnpefeneHue yiebHOM TeMJIOEMKOCTH BellleCTBa.

11. UccnegoBanure nporjecca ucrapeHus.

12. OnipesiesieHNe OTHOCUTE/LHOM BIaKHOCTH BO3/yXa.

13. OnpesienieHye y/ie/IbHOW TEIUIOTHI I/1aB/I€HUS JIbJA.

Paszpen 7. dyieKTpuyeckre 1 MarHUTHBIE IBJ/ICHUS.

OnekTpu3auusa Tea. [IBa popja 3/eKTpuueckKux 3apsioB. B3aumogelicTBue 3apsuKeHHBIX
Ten. 3akoH KysioHa (3aBUCMMOCTb CH/IbI B3aMMOJEMCTBHUSI 3apsDKeHHBIX Tesl OT BeUUMHBI
3apsiZioB U PACCTOSTHUSI MEX/Y TellaMH).

Onexktpuyeckoe roje. HanpsykéHHOCTb 3/1eKTpUUYeCKOro mosig. IIpuHiun cyrneprnosuuuu
3/IeKTPUYECKUX T10J1el (Ha KaueCTBEHHOM YPOBHE).

Hocurtenu snekTpyuyeckux 3apsiioB. JDJieMEHTApHbIA 3/eKTpuueckuid 3apsz. CTpoeHue
atoma. [IpoBOAHUKY U AU3/IEKTPUKU. 3aKOH COXPaHEeHUs 3JIeKTPUUeCKOro 3apsja.

ONeKTpUYeCKU TOK. YC/IOBUS CyILeCTBOBaHMSI 3JIEKTPUUECKOrO0 TOKa. VICTOUHMKH
MOCTOSIHHOTO TOKa. [leHCTBUSI 3/IeKTPUYECKOr0 TOKa (TersioBoe, XMMUYeCKOe, MarHHUTHOe).
ONeKTpUYeCKUM TOK B KUAKOCTSIX U rasax.

OnekTpuyeckas LUernb. Cuia ToKa. OJJeKTpUueckoe HarpsbkeHue. ConpoTHBIeHUe
MPOBOJHMKA. YJe/lbHOe COINpOTHMB/IeHMe BeljecTtBa. 3akoH Owma [/ yyacTkKa Leru.
[TocnenoBaresibHOE U Napasiie/bHOe COeJUHEHNE IIPOBOJHUKOB.

PaboTa ¥ MOIIHOCTH 3/IEKTPUYECKOTO TOKa. 3aKoH [koyns—/IeHIa. DyieKTpryecKue Lieru
Y MOTpeOuTeNN 3/1eKTPUUeCcKOi SHepruu B ObITy. KOpoTKoe 3aMbIKaHue.

[TocTosiHHBIE MarHuThl. B3aumogeiicTBue MOCTOSIHHBIX MarHuTOB.
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MarnuTtHoe 1osie. MarHuTHOe Trosie 3eM/IM M ero 3HaueHue [/ XU3HM Ha 3emsie. OIbIT
Jpcrena. MarHuTHOe 110J1e 3/IeKTPUUeCKOoro Toka. [IprMeHeHUe 3/1eKTPOMarHUTOB B TeXHUKe.
[elicTBMe MarHUTHOTrO MOJISI HA MPOBOJHUK C TOKOM. DJIEKTPOZABHUraTe/b MOCTOSIHHOTO TOKA.
Vcrnionib30BaHue 3/1eKTpoiBUTaTe el B TEXHUYeCKUX YCTPOMCTBAX U Ha TPAHCIIOPTe.

OnbiTel Papages. ABneHue seKTpoMarHuTHOU UHAYKLUMH. [IpaBuio JleHua.
OneKTporeHeparop. Cnioco6b1 T10/TyYeHust 3/1IeKTPUYeCKOU SHEeprUu.
D/eKTPOCTaHLIMK Ha BO30OHOBJIsIEeMbIX UCTOUHMKAX SHepruu. /JemoHcmpayuu.

1. Dnekrpusauus Tes.

[1Ba pozia 3neKTpUUYeCcKUX 3apsi/i0B U B3aUMO/eMCTBHE 3apsKeHHbBIX TeJl.
Y CTpOWCTBO U fieNCTBYE 3/1eKTPOCKOIIA.
OneKTpocTaThuecKasi MUHAYKLUS.
3aKOH COXpaHeHMs 3JIeKTPUUeCKUX 3aps/iOB.
[TpoBOAHUKY U AU3/IEKTPUKH.
MogenvpoBaHue CUIOBBIX JIMHUM 3/IEKTPUUECKOT0 MOJIS.
N cToyHnKY MOCTOSIHHOTO TOKa.
[eiicTBUsI 5/1IEKTPUUECKOT0 TOKaA.
. DJIEKTPUUECKUM TOK B )KUKOCTH.
. 'a30BbIM pa3psz.
. I3amepeHue cuiibl TOKa aMIrepmMeTpOM.
. I3mepeHwue 5/1eKTprUeCcKoro HarpsKeHHs BOJIbTMETPOM.
. Peoctar v marasuH cOnpoTHB/IEHUHN.
. BzaumogericTBre MOCTOSTHHBIX MarHUTOB.
. MopenvpoBaHrie HeBO3MOKHOCTH pa3ziesieHus MOH0COB MarHuTa.
. MogenpoBaH1e MarHUTHBIX 110JIel TOCTOSIHHBIX MarHWTOB.
. OneIT Opcrega.
. MarauTHoe mnoJie TOKa. JJIeKTPOMarHur.
. [ericTBHe MarHUTHOTO T10JI1 Ha TPOBO/IHUK C TOKOM.
. DJIeKTpO/BUraTes b OCTOSIHHOI'O TOKa.
. UccnepoBanue siBjieHUs1 371IEKTPOMarHUTHON MHAYKIWH.
. OnbIiTel Papages.
. 3aBUCHUMOCTb HarpaB/ieHUsl MHAYKLMOHHOTO TOKa OT YCJI0BUM ero BOSHUKHOBEHUSI.
25. DJIeKTporeHepaTop NOCTOSSHHOTO TOKA.
Jlabopamophblie paGombl U ONbIMbL.
OmnbITHI IO HAOTIOIEHUIO 7IEKTPU3Al[|K TeJT MHAYKIMel U MPU COMPUKOCHOBEHUH.
WccnenoBanue eiicTBUS 5/1EKTPUUECKOTO T10J1s1 HA POBOJHUKH U IU3TIEKTPUKH.
C6opka 1 ipoBepKa paboThI 3/1IeKTPUUECKOM 11eMy TTOCTOSIHHOTO TOKa.
V3mepenue U peryivpoBaHue CUIbI TOKa.
N3mepenue u peryivpoBaHue HanpsKeHUs.
WccnenoBanue 3aBUCMMOCTU CUIIBI TOKA, UAYLLETO Uuepe3 pe3ncTop, OT CONPOTUB/IEHHUS
pe3ncTopa U HarpsKeHUst Ha pe3ncTope.
7. OnbITsl, JIeMOHCTPUPYIOLLe  3aBUCHMOCTb 37IeKTPUYECKOro COMPOTUB/IEHUS
NIPOBOJHUKA OT ero [J/IMHbI, /IOy TIOTIepeyHOoro ceyeHus U MaTepuaria.
8. TIpoBepka mpaBu/a C/I0’KeHUs1 HaNPsKeHUH NPy ToC/ieZloBaTe/IbHOM COeJMHEHUU [IBYX
Pe3KCTOPOB.
9. TlpoBepka npaBua Jjisi CUJIbI TOKA NPU Mapasie/ibHOM COeJMHEHUU Pe3UCTOPOB.
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10. OmnpeeneHue paboThl 37IEKTPUUECKOTO TOKA, M/YILero 4epe3 pesucTop.

11. OnpefiesieHre MOILIHOCTH 3/IeKTPUYECKOr'0 TOKA, BblJle/IsieMOM Ha pe3UCTOope.

12. WiccnenoBanue 3aBUCMMOCTU CUJIBI TOKA, UYILErO yepe3 JIaMIIOUKY, OT HallpsDKeHUs
Ha Hell.

13. Onpepenenue KII/I HarpeBateis.

14. VccneoBaHWe MarHUTHOTO B3aUMO/IeHCTBUS ITIOCTOSIHHBIX MarHUTOB.

15. MI3yueHre MarHUTHOIO TMI0JI1 TIOCTOSIHHBIX MAarHUTOB pu  UX
00beJUHeHNH U pa3/ie/ieHn .

16. VccnenoBaHye 1eHCTBUS 371eKTPUUECKOr0 TOKA HA MarHUTHYHO CTPeJIKY.

17. OnbIThI, JeMOHCTPYPYIOLL{ME 3aBUCUMOCTb CUJIbl B3aUMOZEMCTBUS KaTyLIKU C TOKOM U
MarHuTa OT CWJIbI TOKA U HallpaB/ieH!sl TOKA B KaTyILKe.

18. V3yueHue AeliCTBUSI MArHUTHOIO T10/151 HA IPOBOJHUK C TOKOM.

19. KoHCTpyrpoBaHue U M3ydyeHue paboThl 3/1eKTPO/IBUTATEIS.

20. Nsmepenne KII/] syekTpogBrraTeslbHOM yCTaHOBKH.

21. OnbITEl 10 MCC/AEJOBAHUIO SIBJIEHUS 3/1€KTPOMarHUTHOW WHZAYKLMU: UCC/eloBaHHe
V3MeHeHU! 3HaueHUs U HarpaB/ieHUs] UHAYKLIMOHHOIO TOKa.

9 KJ/TIACC

Pazpgen 8. MexaHuueckue siB/JIeHHS.

MexaHuueckoe aBrkeHve. MarepuanbHasd Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MeXaHUUeCKOro /IBWKeHHUsl. PaBHOMepHOe TMpsiMOJIMHeliHOe /[BWXeHWe. HepaBHOMepHoe
NpsMOJIMHeNHoe JBwkeHWe. CpefHAss M MIHOBeHHas CKOpPOCTb Teja IIPU HepaBHOMEPHOM
JIBU)KEHUU.

YckopeHue. PaBHOyCKOpeHHOe TIpsIMOJTMHeHOe /iBikeHne. CBoOoAHOe majieHue. OTbIThI
lanunes.

PaBHOMepHOe JBW)XKeHHe 10 OKpY>KHOCTH. [lepuos u yacrora obpaieHus. JIuHeliHas U
yTJIOBasi CKOpOCTH. LleHTpocTpeMuUTe/IbHOE yCKOPEHUe.

[TepBbiii 3akoH HetoToHa. Bropoii 3akoH HbtoToHa. TpeTtuit 3akoH HetotoHa. IIpunHimn
CyTepIIO3ULIUU CUJL.

Cuna ympyrocty. 3akoH I'yka. Cua TpeHuHs: CUla TPeHUs CKOJIbKeHMs, CUla TpPeHHUs
TIOKOS1, ZIPyTUe BUZbl TPEHUS.

Cuma TsKeCTU U 3aKOH BCEMUPHOTO TSATOTeHUs. YCKOpeHWe CBOOOZHOTO TafieHusl.
[erwxkenne 1uiaHer BOKpyr CosHua. IlepBasg kocMmuueckas cKopocTb. HesecomocTs u
reperpysKH.

PaBHOBecre MaTepuasbHON TOUKU. AOCOMIOTHO TBEPOe Tesio. PaBHOBecHe TBEPOTO Tesa
C 3aKperyIHHOM 0Cb0 BpallieHusi. MoMmeHT cusibl. LleHTp TshKkecTH.

Nmnynsc Tena. M3meHeHue ummnysbca. VIMIysnbc cuibl. 3aKOH COXpPaHEHUs] UMILYJIbCa.
PeakTuBHOe /IBIKeHUe.

Mexanuueckasi pabota ¥ MOIIHOCTb. PaboTa CUM TS)KeCTH, YNpyrocTH, TpeHusi. CBsi3b
SHepruu W pabotel. [loTeHI[MaMbHas SHEPrUsl Teja, TOAHSTOTO HaJl TOBEPXHOCTHIO 3eMJIH.
[ToTeHLManbHAas SHEPrusi CKaToM NMpYy>KMHbL. KuHeTHueckas sHeprus. TeopeMa 0 KUHETUUECKOM
5Hepryy. 3aKOH COXpPaHeHUs] MeXaHUYeCKOU SHepruu.

demoucmpayuu.

1. HabmromeHne MeXaHUUeCKOTO JIBM)KEeHHS Tejla OTHOCUTEeTbHO pa3HbIX Tesl OTCUETa.
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7.
8.
9.

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

CpaBHeHMe MyTeld U TPAaeKTOPUM [ABWXEHUS] OJHOTO U TOTO >Ke Teja OTHOCUTEIbHO
PasHbIX TeJl OTCUéTa.

N3mepeHne CKOPOCTH M YCKOPEeHHs MPSIMOJTMHEHHOTO ABMXKEHUS.

NccnenoBanue 1pr3HakoB paBHOYCKOPEHHOI'O ABMYKEHHS.

HabnrozeHue [BIKeHHs Tesla 10 OKPY>KHOCTH.

HabmromeHre MmexaHUUeCKUX sIBJIEHUH, TIPOUCXOSIINMX B CCTeMe OTCuéTa «Teserxkka»
TIpY € paBHOMEPHOM U YCKOPeHHOM /IBWKEeHUH OTHOCHUTE/IbHO KabuHeTa (pU3UKH.
3aBUCHMMOCTb YCKOPEHHS TeJla OT MacChl Tesa U [JeUCTBYIOLLel Ha Hero CUJIbI.
HabsrozeHre paBeHCTBA CUJT TIPU B3aUMOJEMCTBUU Tel.

N3meHeHue Beca Tesia IpU YCKOPEHHOM JIBHYKEHUH.

[Tepenaua nmmy/bca MpU B3aUMOJEHNCTBUU TeJl.

[Tpeobpa3oBaHusi SHEPTUH TIPYU B3aUMO/IEHCTBUM TeJl.

CoxpaHeHHe UMITyJibCa TIPU HEYTIPYTOM B3aMMO/IeHCTBHH.

CoxpaHeHHe UMITyJIbCa TIPU abCOFOTHO YIIPYTOM B3aUMO/IeCTBUM.

HaburoieHre peakTUBHOTO /IBWKEHUSI.

CoxpaHeHHe MeXaHWYeCKOUW SHepruy TPy CBOOOJHOM TaIeHUH.

CoxpaHeHHe MexaHUUeCKOM SHepruu MpU JBKEHUU Tesa 107, JeMCTBUEM MPY’>KHHBI.

JlabopamopHble paGombl U ONbIMbL.

1.

10.

11.

KoHcTpyupoBaHue TpakTa [/si pa3roHa W JajbHeullero paBHOMEDHOTO J[BUKEHUs
[IapUKa UM TeJIeXKKHU.

OmnpezeneHve cpefiHell CKOPOCTH CKOJbKEHHWSI OpycKa WM [BIDKEHHUsI IIapvka 10
HaKJ/IOHHOM TIJTOCKOCTH.

OmnpefienieHre yCKOpeHUsI Tejla MPU PAaBHOYCKOPEHHOM [BWXXEHUU T0 HAK/JIOHHOMU
TJIOCKOCTH.

WccnemoBanyie 3aBUCUMOCTH TTYTU OT BPeMEHH MPH paBHOYCKOPEHHOM [IBIKeHUM 0e3
HayajbHOUW CKOPOCTH.

[IpoBepka TrUMOTe3bl: €CIW TIPH PABHOYCKOPEHHOM [IBIKEHWM 0e3 HauanbHOMN
CKOPOCTU TIyTM OTHOCSTCSI KakK psiJi HEUETHbIX uUHCes, TO COOTBeTCTBYOLHE
TIPOME)KYTKU BpeMeHU OJJUHAKOBBI.

WccnenoBanvie 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIbKEHUSI OT CHJIbI HOPMAasIbHOTO
JlaBJIeHUsI.

OrnpepenieHre Ko3(ppuieHTa TpPeHUs! CKOTbKeHUsI.

OmnpefenexHue ECTKOCTH TIPY>KUHBI.

Omnpenenenvie pabOTBl CUMBI TPEHUS TIPM DPAaBHOMEDHOM [IBIDKEHHWH Tejla TI0
TOPU30HTA/IbHOW MOBEPXHOCTH.

Onpezenenve pabOThl CUIbI YIIPYTOCTH TIPU TIOABbEME Tpy3a C HCIO/Ib30BAHHUEM
HETIOIBMKHOTO U TIO/IBMYKHOT'O OJIOKOB.

W3yueHne 3aKOHa COXpaHEeHUsI SHEPTHH.

Pa3jen 9. MexaHu4ecKHe K0/1e0aHUsA U BOJTHBI.

KonebarenbHoe aBmkeHue. OCHOBHbIE XapaKTePUCTUKU KOyieDaHWM: TIepHOJ, YacToTa,
aMIiMTysa. MareMaTuueCKuii W TIPY>KUHHbIM MasiTHUKU. [IpeBpalljeHHe SHepruu Tipu
K0J1e0aTe/IbHOM JIBVKEHUHU.

3aryxaroriye KonebaHus. BeiHyKeHHbIe KonebaHus. Pe3oHaHC. MexaHUUYeCKre BOJTHBI.
CpoiicTBa MexaHUUeCKUX BOJH. [Ipo/ionbHBIE U MOoTepeyHblie BOMHbBL. [IJTMHA BOJIHBI U CKOPOCTh
eé pacrpocTpaHeHUsi. MexaHWueCKue BOJIHBI B TBEPAOM Tesle, CelCMUUeCKHe BOJTHBI.



3ByK. I'poMKOCTB 3ByKa U BbicOTa ToHa. OTpakeHHe 3ByKa. MIH(}pa3ByK U y/IbTpa3ByK.
Jdemoncmpayuu.
HabsromeHue kKosebaHuii Test 1O, IeCTBUEM CHJTBI TSDKECTH U CHJTBI YTIPYTOCTH.
Habsmomenue KosiebaHMM Irpy3a Ha HUTHU U Ha MPY>KUHE.
HabsroieHre BBIHYX/I€HHBIX KOJle0aHWM U pe30HaHCca.
PacripocTpaHeHre poZ0/IbHBIX U NTONIEPeYHbIX BOJIH (Ha MOZe/H).
HabsroieHre 3aBUCUMOCTHY BBICOTHI 3BYKa OT YaCTOTHI.
AKycTUueckuii pe3oHaHC.
JlabopamopHblie paGombl U ONbIMbL.
1. Onpepenenue YaCTOTHI v repuoza Kosie0aHui
MaTeMaTUYeCKOoro MasiTHUKA.
2. OmpepeneHue YacTOTHI U epUo/ja KoeOaHU MPY>KUHHOTO MasiTHHUKA.
3. HccepmoBanue 3aBUCHMMOCTU TepHOAA KojiebaHWM TOABENIeHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.
4. VccnemoBaHuWe 3aBUCHMOCTH TIeprofia KomeOaHUil TIPY)KMHHOTO MasTHUKA OT MacChl
rpysa.
5. TlpoBepka He3aBHCHMMOCTU TiepHiofia KojiebaHWI Trpy3a, TOZABELIEHHOTO K HUTH, OT
Macchl Ipysa.
6. OTMbITbl, [JeMOHCTPUDPYIOIIME 3aBUCUMOCTb Tepuofa KosiebaHuil TPY>KUHHOTO
MasiTHUKa OT MacChl TPy3a U KECTKOCTH TIPYKHHBI.
7. W3mepeHue ycKopeHUsi CBOOOIHOTO TafieHusl.
Pa3zpgen 10. D/1eKTpoMarHMTHOeE 110J1e ¥ 3/IeKTPOMarHMTHbIe BOJ/IHbI.
ONeKTPOMarHWTHOe TMose. JJIeKTPOMarHWTHble BOJHBI. (CBOMCTBA 3/1eKTPOMAarHUTHBIX
BosH. IlIKana 3/1eKTpOMarHUTHbIX BOJIH. VIConb30BaHUe 3/1eKTPOMarHUTHBIX BOJIH [IJIsi COTOBOM
CBSI3U.
OnekTpomarHyTHasi npyupoga ceeta. CKopocTh cBeTa. Bo/iHOBBIe CBOMCTBa CBeTa.
Jdemoncmpayuu.
1. CBOWCTBa 3/IeKTPOMarHUTHBIX BOJIH.
2. BonHOBBbIE CBOMCTBA CBeTa.
Jlabopamophblie paGombl U ONbIMbL.
1. Vi3yueHurie CBOMCTB 371eKTPOMAarHUTHBIX BOJTH C TIOMOILL[BI0 MOOM/ILHOTO TesnedoHa.
Pazgen 11. CBeToBBIe SIB/ICHUS.
JlyueBass Mogzenb cBera. VcTtouHuky cBeTa. [IpsMosvMHeliHOe pacrpoCTpaHeHHe CBerTa.
3armenus ConHua u JIyHel. OTpaxkeHue cBeta. [1710ckoe 3epkasno. 3aKOH OTpakeHUs! CBeTa.
[IpenomneHnue cBeta. 3aKOH IpesioM/eHys cBeTa. [Io/lHOe BHyTpeHHee OTpakeHUe CBeTa.
Wcnonb3oBaHue 1oaHoOro BHYTDEHHEIO0 OTPa)KeHHsi B ONTHUYECKUX CBETOBOJAX.
Jlunza. Xog nyueld B smH3e. OnrTuyeckass cucrema ortoarnapaTta, MHUKPOCKONA M
Tesieckorna. I'1a3 kak onTuyeckasi cucreMa. byiM30pyKocTs U 1aIbHO30PKOCTb.
Pasnoxenue 6enoro ceera B criekTp. OmnbiThl HetoToHA. Cri0’keHHe CTieKTpabHbIX [IBETOB.
Hucriepcus cera.

A

Jdemoncmpayuu.

1. [IpsimosiMHeHOe pacripocTpaHeHre CBeTa.

2 OrpakeHue cBerTa.

3. [MonyueHue n300pa)keHUH B TJIOCKOM, BOTHYTOM U BBIIMYK/IOM 3epKasiax.
4 [Ipenomsienue cBera.



5 OnTuyeckuii CBeTOBO/I.

6 Xog nydeii B cobrparoLieil H3e.

7. Xog iyyeil B paccerBarolljeli TMH3e.

8 [MonyueHue n300pakeHUH C MOMOIIIBIO JIMH3.

9 [MpunHLMN AeiicTBUsS PoToarnmapaTa, MUKPOCKOTIIA U TejieCcKora.

10. Mogens riasa.
11. Pa3nioxkeHue 6eyioro ceeta B CIIeKTp.
12. [MonyueHue Genoro cBeTa MpH CIOXKEHWH CBeTa pa3HbIX 1IBeTOB. /labopamopHblie

padombl u onbIMbL.

1. WccnenoBaHve 3aBUCMMOCTH yIjla OTPaKeHUs1 CBeTOBOTO Jlyya OT yrJia NafZieHusl.

2. V3yueHue XapaKTepHUCTHK W300pakeHHsI IpeiMeTa B IJIOCKOM 3epKarie.

3. HUcaiepoBanve 3aBUCUMOCTH yIJjla MIPeJIOM/IEHUsI CBETOBOIO Jiyya OT yIJia MajeHusi Ha
IPaHULle «BO3YX—CTEK/I0».

[MTonyueHre n306pa>keHU € TTOMOIILIO COOUpATOIIel JTIMH3bI.

Onpezenenre (GOKyCHOTO PaCCTOSTHUS U OTITUYECKOM CHJTbI COOMpArOIIel TMH3bI.
OmBITHI TI0 pa3/ioykKeHUto 0es1oro CBeTa B CIEKTP.

OmnbITHl TIO BOCIIPUSITHIO 1[BeTa IpeJMEeTOB TPU WX HaO/IOZIeHHU uepe3 LIBeTOBbIe
(UIBTPBL.

Pa3gen 12. KBanToBbIe sIBJIeHUSA.

OmnpiTel Pe3epdopaa u nnaHerapHas MoZenb aToMa. Mogens atoma bopa. Mcnyckanve u
TMorJioleHue ceeta aToMoM. KBaHThI. JInHeuaTbie CrieKTphI.

PasMoakTUBHOCTb. AJsibta, Oeta- M ramma-usnyueHus. CTpoeHHe aTOMHOTO sifpa.
HyksioHHasi mopens atomMHOro siapa. M3ortombl. PaauoakThBHBIE TmpeBpalleHus. Ilepuon
ro/Iypacnaza aTOMHBIX sfiep.

ApepHble peakuyu. 3aKOHbI COXPAHEHUs 3apsSiZlOBOTO M MaCCOBOIO UMCeJl. DHEepPrys CBsI3U
aTOMHBIX szep. CBsI3b MacCbl U 5Heprud. Peakuuu cuHTe3a W JeneHust szaep. VICTOuHuMKU
sHepruu CoJiHLIa U 3BE3].

fAnepHas sHepreTvka. /leliCTBUs paIMOAKTUBHBIX U3TyUeHUI Ha JKUBbIe OPraHU3MBI.

Jemoncmpayuu.

CnekTpbl U3/lyYeHHs U MOTJIOLeHUs.

N o v s

CrieKTphl pa3/IMUHBIX Ta30B.

CrniekTp BoZOpOJa.

Habmoenue TpekoB B Kamepe BuibcoHa.

Pabora cuéTurKa MOHU3UPYIOIIUX U3TyUeHU.

PervcTpalus u3/iyueHusi MPUPOJHBIX MUHEPAJIOB U TIPOAYKTOB. JIabopamopHbie
paGombl u onbiMbl.

1. HabsromeHue CIUIONIHBIX U JIMHEHYAThIX CTIEKTPOB HU3/TyUeHusl.

2. WccnepoBaHre TPEKOB: W3MepeHHe 3HEepruM YacTULlbl M0 TOPMO3HOMY MyTHU (TI0

¢dororpadusam).

3. U3mepeHue pajioakTUBHOTO (hoHa.

IToBTOPHUTE/THEHO-00001IIAIO NI MO/TY/Th.

[ToBTOpUTE/NILHO-0000IIIAOIIMIM  MOAY/Ib  TIpeAHAa3HAaueH [jis  CUCTeMaTH3aluu |
0000111eHUs TIPEZIMETHOTO COJIEPYKaHUS U OTIbITA JIeITe/TbHOCTH, TTIPUOOPETEHHOTO TIPU U3YUeHHUH
BCETo Kypca (pM3MKH, a TakKe /jisi OATOTOBKK K OCHOBHOMY TOCYZAPCTBEHHOMY 3K3aMeHy TI0
dbu3suKe /17151 00yJaroIMXCsl, BHIOPABIINX 3TOT YUeOHBIN MpeMeT.

ok e



[Ipy wu3yyeHMM [aHHOTO MOZYJS peanu3yloTCd U CUCTeMaTU3UPYHOTCS  BUZbI
JledTe/IbHOCTY, Ha OCHOBe KOTOpbIX o0bOecrieunBaeTcss [IOCTVDKEHHe —TIpeJMeTHBbIX U
MeTarnpeJIMeTHbIX TIAHUPYEMbIX pe3y/bTaToB 00yueHHs, (pOpMHUpYyeTCs ecTeCTBeHHOHAyuUHast
IPaMOTHOCTb: OCBOEHHEe HayYHbIX MeTO/I0B MCC/e/JOBaHUsl SIBJIeHWM NPUPOABI U TeXHUKHU,
OBMaJileHe YMeHUsIMA OOBSICHATh (PU3nUecKre sIBJIeHUs, TIPUMEHsisl II0/yYeHHble 3HaHWUS,
pellaTh 3a/jlaud, B TOM YKCJIe KaUeCTBEHHbIE U SKCIIepUMeHTasbHbIe.

[TpyHLMNMAIBHO [esTebHOCTHBIN XapakTep JaHHOIO pasfesa peajusyeTcs 3a CUéT TOro,
yTO 00yYaroIrecs BBITIOHSIOT 3a/laHus], B KOTOPBIX UM Tpe/JaraeTcs:

Ha OCHOBe IOJIyYeHHbIX 3HaHMW pacrio3HaBaTh M HayyHO OOBSCHATH (U3UUECKUe SIBIeHUs B

OKpY’Karolllel Mpupo/ie ¥ MOBCeJHEBHOM XKU3HU;

WCII0/Ib30BaTh Hay4Hble MeTO/bl HWCC/Ie[0OBaHUs (DU3UUECKUX SIBIEHWH, B TOM 4HWC/e JJisl

MIPOBEPKU TUITOTe3 U MOyUYeHHs1 TeOPeTUUeCKUX BbIBO/IOB;

OOBSICHATH HayuyHble OCHOBBI Hanbosiee Ba)KHBIX JOCTKEHWW COBpeMeHHBIX TeXHOJIOTHH,
HarpuMmep, MPaKTHUUeCKOro HCIO/b30BAHMSl Pa3/MUHBIX MCTOUHMKOB 3HEPIMM Ha OCHOBe
3aKOHa IpeBpalleHUs] U COXpaHeHUs] BCeX U3BECTHBIX BU/IOB SHEPTUHU.

IVNIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHA IIPOI'PAMMBLBI 110 PU3UNKE HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

V3yueHrve (U3MKA Ha YypOBHe OCHOBHOro o006ujero o6pa3oBaHWsl HarpaBjieHO Ha
JOCTIDKeHHe TMYHOCTHBIX, MeTarpe/IMeTHBIX U TIpeIMETHBIX 00pa30BaTe/bHbIX Pe3y/IbTaToB.

B pesynbraTe un3yueHuss (UMK Ha YpPOBHe OCHOBHOTO oOilero obpa3oBaHusi y
obyuatorierocst 6yayT chopMHUpOBaHbI CleAyHOLMe TMYHOCTHbIE pe3y/IbTaThl B YaCTH:
1) naTpMOTHYECKOr0 BOCIUTAHUA:

* T[posB/leHWe UHTepeca K MCTOPUUM U COBPEMEHHOMY COCTOSIHMIO POCCHUMCKOU
bu3nuecKoi HayKy;

* [JleHHOCTHO€e OTHOLLIeHHe K JOCTH)KeHUSIM POCCUMCKUX YUEHBIX-(U3UKOB;

2) rpa)XAaHCKOro U AYXOBHO-HPABCTBEeHHOI'0 BOCITIMTAHUS:

e TOTOBHOCTh K AaKTMBHOMY Y4YaCTHIO B OOCY)KIEHHH OOIIeCTBEHHO 3HAUMMBIX W
3TUYeCKUX TIpobjeM, CBs3aHHBIX C TIPAKTHYeCKUM TPUMeHeHUeM [JOCTHXKeHUH
bu3nKky;

* 0CO3HaHHe Ba&)KHOCTY MOPa/JbHO-3TUUYECKHX ITPUHLUIIOB B [1eSITEIbHOCTU YUEHOT0;

3) 3cTeTHuUeCcKOro BOCIUTAHMA:

* BOCIIpUSITUE 3CTETUYECKUX KauecTB (PU3MUeCKOU HayKu: eé rapMOHUYHOIO MIOCTPOEHNS],

CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;
4) 1leHHOCTH HAyYHOIr'0 MO3HAHUSA:

* OCO3HaHHe L|eHHOCTH (M3MYeCKOM HayKu KaK MOIIHOTO MHCTPYMeHTa M03HaHUs MUpa,
OCHOBBI Pa3BUTHSI TEXHOJIOTUH, BaXKHEUILIeH COCTaB/IsIFoLed Ky/IbTYpbl;

* pa3BUTHe Hay4YHOH JF0DOO3HATeNbHOCTH, UHTepeca K NCC/Ie[0BaTe/IbCKOU esiTeNbHOCTY;

5) ¢dopmupoBaHHA Ky/JAbTYpbl  3/0POBbS U 3MOLIOHA/IBHOI0 0/1arono Iyqus:

* 0CO3HaHUe LIeHHOCTH Oe3oracHoro obpasa >KU3HM B COBPEMEHHOM TeXHOJIOTHUECKOM
MHpe, Ba)XHOCTH IpaBU/ 0Oe30MacHOro IOBeZleHUs] Ha TPaHCIIOpTe, Ha Joporax, C
5JIEKTPUUECKUM U TEeIJIOBBIM 000py/10BaHHEM B JOMAIIHUX YCIOBUSX;



* copMHUPOBAHHOCTH HaBbIKA pedIeKCHH, TIPU3HaHKMe CBOETO TpaBa Ha OLIMOKY U TaKOTro
JKe TpaBa y [pyroro 4ejioBeKa;
6) TPYyAOBOr0 BOCIIUTAHUSA:
* aKTMBHOE yyacTHe B pellleHWH NPaKTUYeCKUX 3a/lay (B paMKax ceMbU, 00pa3oBaTe/ibHOU
opraHu3alluM, ropofia, Kpas) TeXHOJOrMYeCKOM M COLMaJbHOM HaIlpaBlIeHHOCTH,
TpeOYyIOLIUX B TOM UMC/ie U (PU3NUECKUX 3HAHUI;

* WHTepeC K MPaKTUUeCKOMY M3yueHUI0 Mpodecchii, CBsI3aHHBIX C (PU3UKOIM;
7) 3K0J/1I0TUYeCKOr0 BOCITUTAHMSI:

e OpHeHTalusi Ha TIpuMeHeHWe (GU3WYECKUX 3HAHWW [jis pellleHus 3a7ad B 001acTh
OKpy)Katollleid cpefbl, TUIAHMPOBAHUS TIOCTYIIKOB M OLIEHKM MX BO3MOKHBIX
TIOC/Ie/ICTBUM [I/Is1 OKPY Katolllel Cpe/ibl;

* 0CO3HaHHe I7100aTbHOT0 XapaKTepa YKOJIOTHUYeCKUX MPOo0/ieM U TyTel UX pellieHus;

8) ajanTanuu K U3MEHSIOIUMCA YC/I0BUSIM COLMA/TLHOM M IPUPO/JHOM CpeJbI:

e TOTPeOHOCTh BO B3aUMOZEWCTBUM TIPU BBLITIOJTHEHUM WCC/Ie[OBaHUM U TIPOEKTOB

(bur3MueCcKoi HarpaB/IeHHOCTU, OTKPBITOCTD OTBITY U 3HAHUSIM JIPYTHX;

* TIOBBILLIEHNE YPOBHSI CBOEM KOMITIETEHTHOCTH Uepe3 MPaKTUUeCKYHO JesTe/IbHOCTD;

* HOTpE6HOCTB B q)OpMI/IpOBaHI/II/I HOBBIX 3HaHHﬁ, B TOM 4ucise q)OpMYJII/IpOBaTL naeu,
ITOHATHA, TUIIOTE3bI O (bI/I3I/I'~IECKI/IX 0o0BeKTax u ABJIEHUAX,

* 0CO3HaHUe JePUIIMTOB COOCTBEHHBIX 3HAaHUI ¥ KOMITETEHTHOCTeH B 06/1aCcT DU3UKH;

e IJIAHUPOBAHHE CBOETO Pa3BUTHUS B MPHUOOPETEHNH HOBBIX (DU3UUECKUX 3HAHUH;

e CTpPeM/IeHHe aHaIW3MPOBaTb U BBIAB/IATH B3aUMOCBSI3M TIPUPO/BI, OOIeCTBA U
5KOHOMHKH, B TOM UHKCJ/I€ C UCITO/Ib30BAaHHEM (PU3NUECKUX 3HAHUM;

¢ OLIEHKA CBOMX [IEHCTBHM C y4YETOM BJIMSHMS Ha OKDPYJKAIOIIYIO CPefy, BO3MOXKHBIX
1/100a/IbHBIX TTOC/IeCTBUH.

METAITPEJMETHBIE PE3YJ/IbTATbI

B pe3ysmbraTe OCBOEHHs IporpamMMbl 10 (U3HMKe Ha ypOBHe OCHOBHOTO 00I[ero
obpa3oBanuss y oOyuatorierocss OyayT chOpMHPOBAHbI MeTamnpeAMeTHbIe pe3y/IbTaThl,
BK/TFOUAIOII[Me TI03HaBaTe/lbHble YHUBEpCA/bHbIe YyuyeOHble JeHCTBUs, KOMMYHHKATHUBHbIE
yHUBepcasibHble yueOHbIe 1eCTBHS, Pery/IsTUBHbIe YHUBepCaIbHbIe yueOHbIe eliCTBYSI.

ITo3HaBaTe/bHBIE YHHBepPCaIbHbIe yueOHbIe JeiiCTBUS

Ba3oBble 1oruyeckue JeiiCTBUA:
BBISIB/ISITH M XapaKTePH30BaTh CyIlleCTBeHHbIe MTPHU3HAKK 00BHEKTOB

(sBneHni);

* yCTaHaB/IMBaTh CYILL{eCTBEHHbIM MPU3HAK K1accu(UKaliy, OCHOBaHUs /71 06001eHus 1
CpaBHEeHUS;

* BBISIB/ISITh 3aKOHOMEPHOCTH W TIPOTUBOPEYMsi B paccMaTpuBaeMbIX (hakTax, JaHHBIX U
HaO/MI0IeHNsIX, OTHOCSIIMXCS K (DM3UUECKUM SIB/IEHUSIM;

* BBISIB/IAITh [IPUUMHHO-C/IE/ICTBEHHbIE CBSI3W TPU U3yueHUM (GU3NUeCKUX SIBJIEHUH U
TIPOLIeCCOB, [JienaTh BbIBOABI C HCI0/Ib30BAHUEM [IeZIlYKTUBHBIX U WHYKTUBHBIX
YMO3aKJ/IF0UeHHH, BbIIBUTaTb TUIIOTe3bl O B3aUMOCBA3SIX (PM3UUECKHX BeJTMUMH;



* CAMOCTOSITE/ILHO BBIOMPATH Cr10Co0 perieHust yueOHOW (M3MUecKol 3aaur (CpaBHEHUE
HECKOJIbKUX BapUaHTOB pellleHusi, BbIOOD Haubosiee TOAXOASIETO C YUYETOM
CaMOCTOSITE/IbHO BbI/|e/IeHHbIX KDUTEPHEB).

Ba3oBble Hcc/iej0BaTe/IbCKUe JeHCTBHA:

* CTI0/Ib30BaTh BOIMPOCHI KaK UCC/Ie/l0BaTe/TbCKII MHCTPYMEHT IT03HaHMS;

* IPOBOJUTH 10 CAMOCTOSITEJTbHO COCTaBJIeHHOMY IJIaHY OIIbIT, HECJIOKHBIN (hr3rUecKuid
9KCTIePUMEHT, He0O0JIb1II0€e MCC/ieloBaHe (PM3UUEeCKOTO SIBJIEHUS;

* OLIeHMBAaTh Ha MPUMEHHMMOCTb U JOCTOBEPHOCTb WMH(OPMALMIO, MOTyUYeHHYI0 B XOje
VCC/IeJOBaHUS UK SKCTIepUMEHTa;

* CAMOCTOSITEJILHO (POPMYJ/TMPOBaTh 0000ILEHNS U BHIBO/IBI 110 pe3y/ibTaTaM MPOBeEHHOTO
HabJ/roleHus1, OMbITa, UCC/Ie0BaHMS;

* IPOrHO3UPOBaTh BO3MOJKHOE [JasbHelllllee pa3BUTHE (U3NUYECKUX IPOLIeCCOB, a TaKXKe
BBIJBUTaThb TIPE/INIOJIOKEeHHs 00 X Pa3BUTHH B HOBBIX YC/IOBUSIX M KOHTEKCTaX.

PaboTa ¢ uHdopmarjueii:

* IPUMEHSITh pa3/IMuHble MeTO/bl, MHCTPYMEHThl W 3amlpoChl TMPU TIOMCKe U oTOope
vHGbOpMallMY WX JAaHHBIX C YUETOM Tpe/I/Io’KeHHOU yueOHOU (hr3nuecKoi 3azau;

* aHa/IM3UPOBaTh, CHCTEMAaTU3MPOBAaTh M WMHTEPIPeTUPOBaTh MH(OPMALMIO pPa3IhyYHbIX
BU/IOB U (OPM Tpe/iCTaB/IeHMUS;

* CAMOCTOSITEJILHO BBIOMpAaTh ONTUMalbHYHO GoOpMYy TipejcTaB/ieHUss HUHGOPMALMU U
WITFOCTPUPOBATh pelllaeMble 3a/jaud HeC/JIOKHBIMHA CXeMaMH, JAuarpaMmaMy, WHOM
rpadvKoi ¥ UX KOMOMHALIUSMU.

KoMMyHHUKaTHBHbIE YHHBepPCa/IbHbIe yUeOHbIe /[eHCTBHA:

*B XoZe oOcyxJeHuss yueOHOTO Marepuasna, pe3y/bTaToB JiabopaTOpHBIX paboT u
TIPOEKTOB 3a/laBaTh BOMPOCHI TI0 CYIIIECTBY 00CY»K/IaeMoii TeMbl ¥ BbICKA3bIBaTh UJIEH,
HalleJieHHbIe Ha pellieHue 3a/jauy U MojJiepkaHre 6/1arokenaTe/ibHOCTH 00LLeH S
COTIOCTAB/IATb CBOM CYXKJEHUS] C CY)XKAEHHsSIMA [JPYTMX YuyaCTHUKOB [Majiora,
00OHapy>KHBaTb Pa3/MuKe U CXO/ICTBO TIO3ULINH;

* BbIPa)KaTh CBOIO TOUKY 3peHHUsI B YCTHBIX Y TMCbMEHHbBIX TEKCTaXx;

e yOJIMYHO  TIPeACTaB/SATL  pe3y/bTaThbl  BHITIOJTHEHHOTO  (DM3UYECKOTO  OIlbITa
(9KCriepuMeHTa, UCC/e/J0BaHusl, IIPOEKTa);

* IOHUMAaTb U WCII0/Ib30BATh TMPEUMYIllecTBa KOMaHAHOW M WHAUBUYAIbHOM pabOoThI Mpu
pellieHnH KOHKPeTHOMN (pM3nUeCcKou mpob/iemsl;

* IPUHUMATh LleJIM COBMECTHOM [lesiTe/IbHOCTH, OpraHU30BbIBaTh [eNCTBUS 10 eé
JOCTHD)KEHUIO: PacIipe/iesisiTh POJi, 00CY»K/laTh TMPOLIeCChl U Pe3y/bTaThl COBMECTHOM
paboTbl, 0060011jaTh MHEHUS] HECKOTBKUX JTHO/IeH;

* BBIMOJIHSATH CBOKO 4acTb paboThbl, [OCTUTas KaueCTBEHHOrO pe3yJbTaTa IO CBOEMY
HarpaB/IeHUIO U KOOPAUHUPYSI CBOU JIeUCTBUS C APYTUMU UjieHaMU KOMaH/Ibl;
OL|eHMBaTh KayeCTBO CBOEro BK/IaZid B OOIIMHA TMPOAYKT MO KPUTEPHUSM, CaMOCTOSITeSTbHO

c(opMyIMpPOBaHHBIM YYaCTHUKaMH B3aUMO/IeHCTBUSL.

PerynsiTUBHBIEe YHHBepcalbHbIe yueOHbIe JeiiCTBUS
Camoopranusanus:
* BBISIB/IATH NPOO/IeMbl B KU3HEHHBIX U YUeOHBIX CUTYaLsIX, TPeOYIOIUX [/ pelleHus
(br3nuecKrX 3HaHWN;



* ODMEHTUPOBATLCS B Ppa3/MUHbIX TMOAXOAAaX TIPUHSATUS pellleHuid (MHAUBUAYaIbHOe,
TIPUHSITHE PellieHUs B TPyMIe, MPUHATHEe pellleHul Tpynmnon);

* CAaMOCTOSITE/IbHO COCTaBJISITh aJTOPUTM pellieHrsl (PU3MUecKoW 3a/lauM Wi I[JlaHa
WCC/Ie[JOBaHUS C YUETOM WMEIOIIUXCS PecypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh Tpe/ijlaraeMble BapUaHThI PelleHU;

e lesiaTh BIOOP M OpaTh OTBETCTBEHHOCTh 3a peIlleHHe.

CaMOKOHTPO/1b, SMOI[UOHA/TbHbIA HHTE/I/IeKT:

* IaBaTh a/|eKBAaTHYIO OLIeHKY CUTYalliy U MpeJyjiaraTh IjlaH eé W3MeHeHUs;

* 00BSCHATL TIPUUMHBI JOCTVKeHUsT (HeJOCTH)KEeHHsI) Pe3y/IbTaToB /leATeTbHOCTH, JaBaTh
OLIEHKY TTPUOOPETEHHOMY OITBITY;

* BHOCUTh KOPPEKTUBBI B [IeITeIbHOCTL (B TOM YKCJe B XO/| BBIIOJIHEHUSI (PU3NUECKOTO
WCC/IeIOBaHUST WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITeNIbCTB, W3MEHHBIIMXCS
CUTyallUi, YCTAHOB/IEHHBIX OIMOOK, BO3HUKIIIUX TPYIHOCTEH;

* OLIeHWBaTh COOTBETCTBHE pe3y/ibTaTa Lie/ii U yC/IOBUSIM;

* CTaBUTH cebsi Ha MECTO APYroro uejoBeKa B XOje Cropa WM JUCKYCCUH Ha Hay4YHYIO
TeMy, TMMOHUMaTb MOTHBBI, HAMEePEeHUs U JIOTUKY [PYroro; mpr3HaBaTh CBOE TpaBO Ha
oMOKy Tpu pellieHNH GU3NUECKUX 3a[jau WK B YTBEPXK/JeHUSX Ha Hay4yHble TeMbl U
TaKoe ke TIPaBo /Ipyroro.

INPEIMETHBIE PE3YJ/IbTATBI

K xoHily obyueHuss B 7 Kjacce rpejMeTHbIe pe3y/bTaThl HA 0a30BOM YPOBHE [IOJDKHBI

oTpa)kaTb C(hOPMUPOBAHHOCTh Y 00yUarOIUXCS YMEHH:

* UCTIONB30BaTh TOHATHS: (U3MUeCKWe U XUMHUYeCKde siBjieHus, HabmroieHue,
9KCTMIepUMEHT, MOJie/ib, TUMOTe3a, eIUHULbI (PU3NUeCKUX BeUUKH, aTOM, MOJIeKYy/a,
arperaTHble COCTOSTHUSI BelllecTBa (TBEpZoOe, )KUKOe, ra3000pasHoe), MexaHU4yecKoe
[BIDKeHWe  (paBHOMepHOe, HepaBHOMEpHOe, MpSIMOJIMHENMHOe),  TpaeKTOpHs,
paBHOJENCTBYIOWIasl cuaa, pAedopmanus (yrmpyras, MacTUueckasi), HEBeCOMOCTD,
CoOOIIIatoIIHeCs COCY/IbI;

* pa3nmuuaTh siBieHus (Auddy3us, TerioBoe ABWKEHHE UaCTHI] Bell[eCTBa, paBHOMEpPHOe
[IBI)KeHWe, HepaBHOMEpHOe [BI)KeHWe, WHepLUs, B3auMOJelCTBUe Tesl, paBHOBecHe
TBEPABIX TeJ C 3aKpPeryieHHOW OChI BpallleHus, Iepejaya [aB/eHUsT TBEPABbIMU
TeslaMU, XKUKOCTSIMU M Ta3aMH, aTMOC(epHOe /1aB/ieHue, IjlaBaHue TeJl, peBpallleHus
MeXaHWYeCKOM SHepPruM) Mo ONUCAHUKD WX XapaKTepPHbIX CBOWCTB W Ha OCHOBE
OTbITOB, ZIEMOHCTPUPYIOLIMX JJaHHOe (PU3nUecKoe siIBJIeHUE;

* pPacrio3HaBaTh MpOsiBJieHUE K3y4YeHHbIX (HM3UUeCKUX sIBIEHUN B OKpY’KarolleM Mupe, B
TOM uuc/ie (U3Myeckre siBJIeHUs B TIPUPOZE: MPUMepbl ABWXXEHUs C pa3/MUHbIMU
CKOPOCTSIMM B JKMBOW W HEXXWBOW TIpUpOJie, JeHCTBUe CU/bl TPeHWs B TpHpojJe U
TeXHUKe, BJ/IMsSHHWEe aTMoC(epHOro [aBjieHWs Ha >KMBOW OpraHu3M, IlaBaHue phbIO,
pblUarv B Tejie 4YejioBeKa, IMPU 3TOM TepeBOUTh MPaKTUUeCKYH0 3ajauy B yueOHYro,
BBIZIeJISITh CYIIleCTBeHHbIe CBOMCTBA (MPH3HAKK) (DU3UUeCKUX SIBJIEHUI;

* OMUCBIBaTh M3yUYeHHble CBOMCTBA Tel U (PU3MUecKue sIBJIEHUs], WUCTIOb3ysl (r3nuecKue
Be/IMUMHbI (Macca, 00béM, TJIOTHOCTh BeI|eCTBa, BPeMsi, MyTb, CKOPOCThb, CPeIHSs
CKOpPOCTb, CW/a YIIPYrOCTH, CWIa TSDKeCTU, BeC Teja, CWia TpeHHs, [laBjieHue
(TBépzOTO Tesa, YKUAKOCTH, rasa), BbITAJKWBAKOIAsi CHIa, MexaHWdeckas pabora,



MOLI[HOCTb, IUIEYO CWUJIbl, MOMEHT CWIbl, KO3((UIMEeHT TO0/e3HOro [eicTBUs
MeXaHW3MOB, KMHeTUYecKasi U MOoTeHLualbHas SHeprusi), Mpu OINHCaHUM MPaBUIBHO
TPaKTOBaTh (PU3NUECKUI CMBIC/T ICTIO/B3YeMbIX BeIMUMH, UX 0003HaUeHUs U eJUHUL[bI
(GU3MUeCKMX BEJIWYMH, HAaXOJWUTb (DOPMYJbI, CBSI3bIBAlOLIME [aHHYIO (U3NUYECKYHO
Be/IMUMHY C APYTMMU BeJMUMHAMH, CTPOUTHb Tpauku U3yueHHBIX 3aBUCUMOCTeMN
(U3MueCKrMX BeJMYMH; XapaKTepu30BaTb CBOWMCTBa Tes, (U3NUeCKUe SB/IeHUSI U
TIPOLIeCChl, UCIIOMb3Ysl TpaBWIa C/I0XKeHWs1 CUI (BAOJb OJHOM TpsiMoii), 3akoH ['yka,
3akoH Ilackans, 3akOH ApxuMezia, MPaBUIO paBHOBecHsi pbiuara (6Jioka), «30/0TOE
MPaBWIO» MEeXaHWKH, 3aKOH COXpaHeHWs] MeXaHW4eCKOW 3Hepruu, Mpu 3TOM /laBaTh
CJIOBECHYIO (JOPMYJ/IMPOBKY 3aKOHA M 3alKChIBaTh €r0 MaTeMaTHyeCcKoe BbIpayKeHHUe;

* 00BSICHATD (hH3UYeCKUe sIBJIeHUs], TTPOLIeCChl U CBOMCTBA TeJl, B TOM UHCJIe U B KOHTEKCTe
CUTyalull  NPaKTUKOOPUEHTHMPOBAHHOIO  XapakTepa:  BBbIABIATH  [IPUUHMHHO--
CJ/leICTBeHHbIe CBSI3H, CTPOUTh 00bsiCHEeHHe K3 1—2 JIorMuecKrX LI1aroB C Ormopoi Ha 1—
2 UW3y4yeHHbIX CBOMCTBAa (QU3MUECKUX siBJeHUM, (U3UUeCKUX 3aKOHa WU
3aKOHOMEPHOCTY;

e pellaTh pacuéTHble 3afaud B 1-2 [elCTBUs, WCIOAb3Yys 3aKOHbl U (OPMYJIbI,
CBsI3pIBalOLL[Me (U3MUeCKHe BeJMUMHBL: Ha OCHOBe aHa/iu3a YC/AOBUS 3aZlauu
3aMnMchiBaTh KpaTKOe YC/IOBHeE, TMOJCTaB/ATh (PU3MUecKue BeauurHbl B (OpPMYJbl U
MPOBO/IUTH PACY€Thl, HAXOJUTh CIIPABOUHBIE JAHHBbIE, HEOOXOAUMBIE [Jis pelleHuUs
3a/]a4, OLIeHWBATh PEaIMCTUYHOCTh MOMYyYeHHON (M3UYeCKOU BeJIMYUHBI;

* Pacro3HaBath MPoOJIeMbl, KOTOPbIE MOYKHO PEIUTh TPH TIOMOIIH (HHU3UYeCKUX METOJIOB,
B OIMCAaHWM HCC/Ie[J0OBaHUS BbIEIATh IpPOBepsieMoe TIpeJIoJio’KeHue (TUIOoTe3y),
pa3/nyaTh U MHTEPIPETUPOBATh TMOJyUeHHbIN pe3y/bTaT, HaXOAWUTh OIIMOKH B XO7e
OIbITa, Zle/1aTh BBIBO/bI [10 €ro pe3ysbTaraMm;

* IPOBOJUTH OTIBITHI 110 HaOMOAeHUI0 (U3NUYeCKUX SIBIeHUN Wi (U3UYeCKUX CBOWCTB
Tesl:  (OpMy/IMpOBaTH TIPOBEpsieMble  TIPe/TION0KeHUs, COOMpaTh YCTaHOBKY W3
Tipe/lJIo’KeHHOT0 000pY/I0BaHUsl, 3aMMChIBaTh X0/ OTbITa U (POPMYJ/IMPOBATh BHIBO/IbI;

* BBITIOJIHSTh TIPSIMbIe W3MEPEHHUs] PACCTOSIHUSI, BPeMeHM, MacChl Tejla, 00béMa, CUbI U
TeMIlepaTypbl C WCIO/b30BaHUEM aHAJIOTOBLIX W I[U(POBLIX MPUOOPOB, 3arvChIBaTh
TMOKa3aHus TpUOOPOB C YUETOM 3aZlaHHOM abCOTFOTHOM MOTrPeITHOCTH U3MePeHMi;

* IPOBOJIUTL HCC/e/I0BaHMe 3aBUCMMOCTU OJHOM (PM3WUYECKOW BeSWUYMHBI OT APYrou C
VICTI0/Ib30BaHMEM TPSIMBIX M3MepeHUH (3aBUCUMOCTH IyTH PABHOMEPHO [JBIKYILETOCS
Tesia OT BPeMEeHU JIBW)KeHHs Tesla, CUJIbl TPeHHUsI CKOJIb)KeHUsl OT Beca Tesa, KauecTBa
00paboTKM TIOBEPXHOCTEH Tel U HE3aBUCHMOCTH CWIbI TPEHHWS OT TIJIOMIaAu
COTIDUKOCHOBEHHSI TeJl, CU/Ibl YIIPYTOCTH OT Y/JIMHEHUsl MPY>KWHBI, BbITAJKWBAOLLIeH
cubl OT 00BEMA TOTPY)KEHHOM 4YacTW Tela W OT IUIOTHOCTH JKUAKOCTH, eé
HEe3aBUCUMOCTU OT TUIOTHOCTH TeJjia, OT TJIyOMHBI, Ha KOTOPYIO TOTPYKEHO Teslo,
YC/IOBHI TUIaBaHUsI TeJl, YCIOBHI PaBHOBECHs pbluara v 6JI0KOB), y4aCcTBOBaThb B
TJIaHUPOBaHUM  yueOHOro UCC/iefloBaHUs], COOMpaTh YCTAHOBKY U  BBITIOJHATD
v3MepeHusi, cieflysl TIpeJi/IoyKeHHOMY T/laHy, (DMKCUpPOBaTh pe3y/bTaThl MOTyYeHHOU
3aBUCUMOCTH (U3MUECKUX BEJUUMH B BHU/E TPEAJIOXKEHHBIX Tab/ul U rpaduKoB,
Jlenath BBIBO/IBI 110 pe3y/bTaTaM UCC/IeJOBaHMUS;

* IPOBOJUTb KOCBEHHble H3MepeHHs1 (U3MUYeCKUX BeJUUMH (IJIOTHOCTh BeljecTBa
JKUAKOCTA M TBEpPAOro Tejla, CWjla TPEHWs CKOJbXEHWs, [aB/ieHue BO3/yXa,
BbITA/IKUBAOIlasi CWia, [eWCTBYIOIash Ha TIOTPY)XEHHOe B JKUAKOCTb TeJo,
KO3((PUIMEHT T0/Ie3HOT0 [1eHCTBUSI TIPOCTBIX MeXaHW3MOB), C/iefys TpeaJioKeHHOU



WHCTPYKIWH: TIPH BBITIOJIHEHUH U3MepeHU coOOMpaTh IKCIIePUMEHTATbHYIO YCTaHOBKY
Y BBIYUC/ISITH 3HaUeHHe NCKOMOW BeJTMUMHbI;

e cOOMOIaTh MpaBW/IAa TEeXHUKHA 0e30MacHOCTH Tmpu  pabote ¢  1abopaTOpHBIM
obopy/ioBaHuEM;

* yKa3blBaTh TIPUHLIUIBI [IeHCTBUS TIPUOOPOB U TEeXHUYECKUX YCTPOWCTB: BeChl,
TEepMOMETp, AWHAMOMETP, COOOLIAIINecss COCYyAbl, OapoMeTp, pbluar, MOJBM)KHBIN U
HeTIOZIBY)KHBIN OJI0K, HaK/TOHHAS TIJIOCKOCTH;

* XapaKTepU30BaTh MPUHLUIIBI AeUCTBUS N3yUeHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB
C OTOpO¥M Ha WX OMHCAHUS (B TOM UYHMCJIE: TIO/IIMITHUKH, YCTPOMCTBO BOJOIPOBOJA,
T'U/IpaB/IMUeCKUi TIpecc, MaHOMETp, BbICOTOMED, TIOPIIHEBOW HAacoC, apeoMeTp),
WCIIO/b3ysl 3HAHUSI O CBOMCTBaX (pM3MUECKUX SIBJIEHWN U HeoOXOJuMble (u3nuecKue
3aKOHBI ¥ 3aKOHOMEPHOCTH;

* IPUBO/IUTh TIpUMEPHLI  (HAaXOAWTb WHGOPMALMI0O O TIpUMepax) MPaKTHUeCKOro
WCII0/Tb30BaHUS (DM3UUECKMX 3HAaHWK B TIOBCEJHEBHOW >KU3HM [/ 0DecrieueHust
Oe3omacHOCTM TIpU OOpalleHur C TpubopaMM U TeXHUUYeCKUMH YCTPONCTBAMH,
COXpaHeHHUsi 3[J0pOBbsi U COOJIIOZIeHHsI HOPM  SKOJIOTUYEeCKOTO TIOBefIeHUs] B
OKpYJKarolller cpefie;

* OCYIIECTB/IATH OTOOP HWCTOUHWKOB HH(popMauyu B VIHTepHeTe B COOTBETCTBUM C
3aJJaHHBIM TTOMCKOBBIM 3allpOCOM, Ha OCHOBE MUMEIOIIUXCSI 3HAaHUM U MyTéM CpaBHEHUsI
Pa3/IMUHBIX UCTOUYHUKOB BBIJIE/IITh MH(OPMALMIO, KOTOPAsi SBISIeTCS TPOTUBOPEUHBON
WA MOJKeT ObITh HeZIOCTOBEPHOM;

* UCTIO/Tb30BaTh TPU BBITIOJHEHUH Y4eOHBIX 3a/laHUi Hay4YHO-TIOMYJISPHYIO JTUTEPATypy
($U3MUECKOTO COJep>KaHWsl, CIIPaBOUHble MaTepuaibl, pecypchl ceTH VHTepHeT,
Ba/leTh TpUEMaMHM KOHCIIEKTHPOBaHUsSI TeKCTa, TipeobOpa3oBaHusi WHGMOpMau W3
O/THOM 3HAaKOBOM CHUCTEMBI B JIPYTYIO;

* CO3/1aBaTh COOCTBEHHbIE KPAaTKHE TMHUChbMEHHbIE W YCTHbIe COOOIIEeHHWs Ha OCHOBe 2-3
WCTOYHUKOB MH(MOpMaIu (HhHU3UUeCKOTO COZIep)KaHUs, B TOM UKC/Ie MyOIUyYHO /1e1aTh
KpaTKye COOoOILeHUsI O pe3y/bTaTaxX MPOEKTOB UM YUeOHBIX UCCIeA0BaHUH, TIPU 3TOM
rPaMOTHO MCIMO/b30BaTh U3yueHHbIM TIOHSATUMHBIM amnmapar Kypca (U3MKH,
COTPOBOXKJATH BBICTYTIJIEHHE TIPe3eHTaLel;

* TIPY BBITIO/THEHUM Y4eOHBIX TMPOEKTOB M MCC/eJOBaHUM pacripeiesiiTh 0053aHHOCTH B
TPYIITie B COOTBETCTBUHM C TIOCTABI€HHBIMU 33ladaMu, CJIeIUTH 3a BHITTOJHEHHEM TUIaHa
JeNCcTBUM, aZleKBaTHO OLleHHWBaThb COOCTBEHHBIM BKJaJ B [JesSTebHOCTb TPYIIIIbI,
BBICTPaMBaTh KOMMYHHUKATHBHOE B3aUMO/IeHICTBHE, YUMTHIBAsi MHEHHE OKDPY>KaIOIIIHX.

K koH1y obyueHusi B 8 Kjiacce mpefMeTHbIe pe3y/bTaThl Ha 0a30BOM ypOBHE JO/DKHBI

oTpakaTh C(HOPMUPOBAHHOCTD y 0OYUaIOIINXCST YMEeHUH:

* UCTIO/Tb30BaTh TMOHATUS: Macca M pa3Mepbl MOJIEKYJI, TEIJIOBOE ABVI)KEHHEe aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHWSI BellleCTBa, KPUCTa/UIMUecKre W amMop(QHbie Terna,
HaCBIIIeHHBIN ¥ HEHACHIIIeHHBIN Tap, BJa)KHOCTb BO3/lyXa, TEMIIEpaTypa, BHYTPeHHSS
SHEprusi, TeTUVIOBOM JIBUTraTelb, 37IeMeHTapHBIN 37IeKTPUUYECKUH 3apsi]], 1eKTPUUeCKoe
1oJie, TPOBOJHWMKUA W [JU3JIEKTPUKH, TIOCTOSIHHBIA 37€KTPUUECKUI TOK, MarHWTHOE
ToJie;

* pa3nMuaTth siBjieHUs (TEIUIOBOe paclliipeHuWe U CKaTue, Tervionepejaua, TeTIoBOe
paBHOBecHe, CMauvMBaHWe, KalWUIDHbIe SIBJIeHUs, WCTIapeHre, KOH/eHCaLys,
TiaBjieHWe,  KpUcTa/utu3alus — (OTBepZeBaHUe),  KWIleHWe,  TeTulorepejaya
(TerIONpPOBOHOCTh, KOHBEKLIWS, W3/yUeHHe), S7eKTPU3alis Tesl, B3auMO/eHCTBHe



3apsfioB, JEWCTBUSL 3/IeKTPUUECKOTO TOKa, KOPOTKOe 3aMblKaHWe, B3auMOJeHCTBHe
MarHuToB, JelCTBHe MarHUTHOTO TOJISi HAa MPOBOJHMK C TOKOM, 37€KTPOMarHWTHasi
VHAYKLHMSA) TI0 OINMCAHHWI0 KX XapaKTepHbIX CBOWMCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX JaHHOEe (PU3UUYECKOe SIB/IEHUE;

* pPacrio3HaBaTh MpOsiBJieHUE W3Yy4YeHHbIX (HM3UUeCKUX sIBIEHUN B OKpY’KarollleM Mupe, B
TOM uuc/ie ¢U3MUecKrde siBJieHUs B TPUPOJie: TOBEePXHOCTHOe HaTsDKeHue |
KalWuUIspHble SIBJeHWsT B TIpPUpOJie, KPUCTa/lAbl B Mpupoje, usnyueHue CosHLa,
3amep3aHKe BO/IOEMOB, MOPCKHe Opu3bl, oOpa3oBaHMe pOChI, TyMaHa, WHes, CHera,
3/IeKTpUUecKre siBJleHWs B aTMocdepe, 3/1eKTPUYECTBO JKUBBIX OPraHM3MOB,
MarHuTHoe T1osie 3emsid, Jpeli¢ TMO/IOCOB, PO/Ab MarHUTHOTO MOJs /ST JKU3HU Ha
3emsie, TIOJISIPHOE CHsIHUE, TIPU 3TOM IE€PEeBOAUTDH MPAKTUUYECKYIO 33/auy B yueOHYytO,
BBIZIEJISITh CYIIleCTBeHHbIe CBOWMCTBA (MPY3HAKK) (DU3UUeCKUX SIBJIEHUI;

* OMMCHIBaTh U3yueHHble CBOMCTBA TeJ U (PU3MUECKHe SIBJIeHUS, UCIIONb3ys (pr3UuecKre
Be/IMUMHBI (TemriepaTypa, BHYTPEHHsii SHeprusi, KOJIWUeCTBO TeIUIOThl, YZe/bHasi
TeIUIOEMKOCTh ~ BeLecTBa, Vy/e/bHas TeIvloTa IIIaBleHUs, YyZe/bHas TeruioTa
napooOpa3oBaHusl, y/e/bHasi TeTyioTa CrOpPaHUsl TOTUIMBA, KO3(PQULMEHT TOse3HOTr0o
JleMICTBUS TeIJIOBOM MallWHbI, OTHOCUTE/IbHAsI BJI&KHOCTb BO3/YXa, 3JIEKTPUUECKUU
3apsi[i, CWla TOKa, S/eKTPUUecKoe HarpsbkeHWe, COIMpPOTHB/IEHME TPOBOJHUKA,
y[ie/IbHOe COMPOTHUBIIEHHE BelleCTBa, paboTa U MOLJHOCTD eKTPUYECKOT0 TOKA), TIPH
OMWCAaHWU TIPaBWIBHO TPAKTOBaThb (PU3NYECKUI CMBICI HCI0/Ib3YyeMbIX BeIUUKH,
0003HaueHUsT U eVHULBI (PU3NUECKUX BETMUWH, HaXOAWTh (DOPMYJIbI, CBS3bIBAIOIIINE
JlaHHYI0 (U3HUUYeCKyl0 BeJIMUMHY C JPYTMMH BeJWUMHAMH, CTPOUTb TpauKu
M3y4YeHHBIX 3aBUCUMOCTeN (U3nyecKuX BeJTMUrH;

* XapaKTepu30BaThb CBOMNCTBAa TeJ, (U3MUYecKre SIBJI€HUSI W TPOLeCChl, MCMOMb3Ys
OCHOBHbIE TI0JIOKEHHSI MOJIEKY/ISIPHO-KUHETUUECKON TeOpUM CTPOeHUsl BellecTBa,
TIDUHLIAIT CYTIePHO3ULMM ToJIel (Ha KauyeCTBEHHOM YPOBHe), 3aKOH COXpaHeHUs
3apsifa, 3akoH Oma [Jj1g ydacTka Lenu, 3akoH [xoynsi—JleHlla, 3aKOH COXpaHeHusi
SHEpruu, MpU 3TOM [laBaTh COBeCHYI ()OPMY/IMPOBKY 3aKOHa W 3alMChIBaTh €ro
MaTeMaTUueCcKoe BbIpaKeHUE;

* 00BSICHATD (hU3HUECKHe TIPOLIeCChl M CBOMCTBA TeJl, B TOM UHC/Ie U B KOHTEKCTe CUTyalui
MPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BbISIB/ISATb MPUUMHHOC/EACTBEHHbIE CBS3H,
CTpPOUTh O0BSICHEHWe W3 1-2 JIOTWYeCKUX IIIaroB C OMOpPOM Ha 1-2 W3yYeHHBIX
CBOMCTBA (pU3NUECKUX SIBJIeHUH, (pr3ruecKruX 3aKOHOB WM 3aKOHOMEPHOCTe;

e pellaTb pacuéTHble 3aZaud B 2-3 [IeWCTBUS, WCIIOAb3Yys 3aKOHbI U (OPMYJIbI,
cBsi3bIBaroll[Me (u3MuecKWe BeIMUMHBI: Ha OCHOBE aHa/lW3a YC/IOBUS 3a/lauu
3aMnychiBaTh KpaTKOe yCJ/IOBUE, BbISB/ISTh HEJOCTAaTOK JAHHBIX JJI1 pelleHus 3ajaud,
BbIOMpATh 3aKOHBI U ()OPMYJIbI, HEOOXOMMBIe /sl e€ pellieHus], TTPOBOJUTh PaCUéThl U
CpaBHUBATH TOJIyUeHHOe 3HaueHre (hU3UUecKO BeJIMUMHbI C U3BECTHBIMU IaHHBIMU;

* Pacrio3HaBarh MMpobJieMbl, KOTOPbIe MOYKHO PEIIUTh MPU TIOMOLIH (HPHU3UYeCKUX MEeTO/IOB,
VICTIOJ/Ib3ySl OINHCaHue WCC/IeloBaHUs, BBIJEATh IIpOBepsieMoe IpeIoyIoKeHNe,
OLIeHMBATh NIPaBU/ILHOCTH TOPsA/IKA MPOBeieHUs UCCIe[lOBaHus, [e/laTh BbIBO/bI;

* TIPOBOZIUTD OITBITHI 10 HAO/IIOIeHHIO (GU3NUECKUX SIBJIEHUHM WK (DHU3UUECKUX CBOMCTB TeT
(KarmwIIsipHble  SIBJIEHWsI, 3aBUCUMOCTh JaBJIeHUsl BO3[yXa OT ero o0béMma,
TeMIiepaTyphbl, CKOPOCTH TpoL{ecca OCThIBAHUSI U HAarpeBaHUsl MPY M3/TyueHuH OT LiBeTa
v3jiyyaroiier (Tor/olaroieii) TMOBEPXHOCTU, CKOPOCTb HCIApeHHsi BOJAbI OT
TeMIeparypbl J>KUAKOCTA U TUIOLIaJd €€ TIOBEePXHOCTH, »3/eKTpu3alus Ten U



B3aUMO/IeHICTBHE 3/eKTPUUECKUX 3apsi/ioB, B3aUMO/IeHCTBHE TMOCTOSIHHBIX MarHWTOB,
BH3ya/IM3al[isi MarHUTHBIX T10JIeM MOCTOSTHHBIX MarHUTOB, [IeHCTBUS. MAarHUTHOTO T10JIsI
Ha TPOBOJHMK C TOKOM, CBOMCTBA 3/IeKTPOMAarHuTa, CBOMCTBA 3/1€KTPOJBUraTess
TIOCTOSIHHOTO TOKa): (OpMy/IMpOBaTh TpOBepsieMble TpeAToIoKeHus, cobuparthb
YCTaHOBKY W3 TIPeZJIOKEHHOTO 00O0py/0BaHHMS, ONMUCHIBAaTH XOJ OIbITa U
(bopMyIMpoBaTh BLIBO/IbI;

* BBIMOJIHSATE TIPSIMble W3MepeHUsl TeMIlepaTypbl, OTHOCHUTE/JIbHOW BJI&XKHOCTU BO3[yXa,
CUJIbl TOKA, HANpPSDKEHWsI C WCIIO/Ib30BaHMEM AaHAIOTOBLIX TPUOOPOB W [JaTUYMKOB
(hY3MYeCcKUX BeJIMUMH, CPAaBHUBATb pe3y/abTaThl H3MepPeHWM C Y4éTOM 3a/laHHOMU
abCOIOTHOM MOTPEeITHOCTH;

* IPOBOJUTb HCCJ/IeZloBaHUe 3aBUCHMOCTH OZHOM (U3MuecKoil BeTWUYMHBI OT JPYroil C
WCTIO/Tb30BaHUEM TIPSIMBIX U3MepPeHHUM (3aBUCHMOCThL COTIPOTHBJ/IEHUS] TIPOBOJHHUKA OT
ero JI/IMHbI, TIJI0IIAJU MOTIepeuHOro CeYeHUsl U Y/eJIbHOTO COTIPOTHB/IEHUS BellleCTBa
TIPOBO/THUKA, CHJIbI TOKA, U/YIIEr0 uepe3 MPOBOJHUK, OT HANPsDKeHUsT Ha TIPOBOTHUKE,
WCC/leflIoBaHUe T0C/e/]0BaTe/IbHOTO U TapasuleflbHOTO COeJMHeHUN TPOBOJHUKOB):
TJIaHUPOBaTh MCC/IeJOBaHWe, COOMpPATh YCTAHOBKY U BBITIOJIHITh U3MEpPeHUs, C/ieysi
TIpe/l/IOKeHHOMY T1aHy, (MKCUPOBATh pe3y/bTaThl MOTyUeHHOW 3aBUCUMOCTU B B/
tabmil ¥ rpadUKoB, enaTh BBIBOABI 110 pe3y/ibTaTaM UCC/IeJ0BaHuS;

* IPOBOJJUTh KOCBEHHbIe H3MepeHHs1 (pU3nueckux BenWuuH (yZeabHas TEMI0EMKOCTh
BeIL[eCTBa, COMPOTHB/IEHNE MPOBOJHMKA, pab0Ta U MOLJHOCTb 3JIEKTPUUECKOTO TOKa):
TJIaHUPOBaTh W3MepeHMs, COoOMpaTh SKCMEepUMeHTa/lbHYyI0 YCTaHOBKY, C/Ieysi
TIPe/I/IO’KEHHON MHCTPYKI[UH, U BBIUUC/ISTD 3HaUeHHe BeJTUUMHbI;

e cobmOZaTh TIpaBWIA TeXHWKH 0Oe30omacHOCTHM Tipu  pabore ¢ abopaTOpHBIM
obopyoBaHueM;

* XapaKTepU30BaTh MPUHIIUIIBI €HCTBUS U3yUEHHBbIX TPUOOPOB Y TEXHUUECKUX YCTPOMCTB
C OropoW Ha WX omMcaHus (B TOM UYKC/e: CHCTeMa OTOIUIEHHUSI ZIOMOB, THTDOMETP,
napoBasi TypOWHa, amriepMeTp, BOJBTMETP, CUETUMK 3JIEKTPUUECKOW 3SHepruw,
3/IEKTPOOCBETUTE/IbHbIE TPUOOPBI, HarpeBaTesbHbIE 37eKTPONPUOOPHI (TIpUMeEpHI),
3/IeKTpUYeCKUe TpeloXPaHUTe/H, 3/IeKTPOMAarHuT, 3/eKTPO/BUraTe/lb MOCTOSTHHOTO
TOKa), WCIIO/Ib3ys 3HAHUS O CBONCTBAaX (U3NUECKUX sIBJIeHUH W HeobXoguMble
¢u3nueckrie 3aKOHOMEPHOCTH;

* pacrio3HaBaTh TPOCTble TeXHUUeCKHWe YCTPOMCTBa M W3MepUTe/bHble TPUOOPBI TI0
CXeMaM M CXeMaTUYHbIM PUCYHKaM (>KUZKOCTHBIA TEPMOMETp, TEPMOC, TICUXPOMETP,
TUrpPOMeTp, JIBUraTe/lb BHYTPEHHETrO CropaHusi, 3/1eKTPOCKOII, PeocTaT), COCTaB/sATh
CXeMbI 3/IeKTPUYECKUX LeTleid C Toc/e[oBaTe/lbHbIM U Tapasule/lbHbIM COeMHEeHHEeM
3/IEMEHTOB, pa3/iluasi yCJI0BHbIe 0003HAUEHHST 37IeMEHTOB IeKTPUUYeCKUX Iierel;

* IPUBO/IUTh TIpUMepbl  (HAaXOAWUTb HWHGPOpPMALMI0O O TIpUMepax) IpPaKTUUecKoro
WCTIONMb30BaHUsT (PU3MUECKUX 3HAHUM B TIOBCEJHEBHOM JXM3HM /i1 00ecrieueHust
6e3omacHocTd TIpU oOpalljeHuu C TpubopaMM U TeXHWYeCKUMH YCTPONCTBaMH,
COXpaHeHUsT 3[J0pPOBbs U COOJIIOZIEHHWsT HOPM  SKOJIOTUYECKOTO TIOBEIEHUSI B
OKpY>Katolllel cpefie;

* OCYILIeCTBJISAATh MOUCK MH(MopMaru $HU3NYeCcKoro cozep)kanusi B IHTepHeTe, Ha OCHOBe
UMEOIIUXCA 3HAHWM M TYTEM CPaBHEHUS [IOTIOJHUTEbHBIX MCTOUHUKOB BBIJIE/IAThH
VMH(OpMaLIMIo, KOTOpasi sIB/ISIeTCS POTUBOPEUNBOM U MOJKeT ObITh HeZJOCTOBEPHOM;

* UCTIO/Tb30BaTh TIPU BBITIOJHEHUH Y4eOHBIX 3a/laHUi Hay4YHO-TIOMYJISIPHYIO JTUTEPATypy
¢u3nUecKoro cojep)kaHus, CrpaBOYHble Marepuasnbl, pecypchl ceTu VHTepHerT,



B/IQ/IeTh TPUEMaMM KOHCIIEKTUPOBAaHUS TeKCTa, TpeobOpa3oBaHus WMHGMOpPMAIMd W3
O/IHO} 3HaKOBOW CUCTEMbI B PYTY1O;

* cO3/laBaTh COOCTBEHHbIE TMHUChbMEHHbIe W KpaTKHe YCTHble CooO0IeHus, 00001as
vHGOpPMALIMI0 U3 HEeCKOTBKHX MCTOYHUKOB (PU3MUECKOrO CO/IepP>KaHHs, B TOM UHCIIe
nyO/IMYHO — TIPeACTaB/STb  pe3y/bTaThl TMPOEKTHOW WIM  HWCC/IeI0BaTeTbCKON
JesiTe/IbHOCTH, TP 3TOM TPAMOTHO MCIIO/b30BaTh U3yUeHHBIM MOHATHUIHBIN arirapar
Kypca (p13MKH, CONTPOBOXK/IATh BBICTYI/IEHHE TIpe3eHTaLel;

*TIpU BBIMOJIHEHUM YYeOHBIX TIPOEKTOB M UCCIeOBaHUN (U3NUECKUX TPOI[eCCOB
pacripeiesiitTb 00s3aHHOCTH B TPYIINe B COOTBETCTBUM C TOCTaBJIeHHBIMU 3a/layaMHy,
CJIEIUTH 3@ BBITIOJITHEHHWEM II/IaHa JIeWCTBUM W KOPPEKTHUPOBAaTh €ro, afieKBaTHO
olleHHMBaTh  COOCTBEHHBIM BK/Ia[ B  [IeATebHOCTh  TPYIIbI, BLICTPAaHWBaTh
KOMMYHHUKaTHUBHOE B3aMMOZEHCTBHe, TIPOSIBJIsIs TOTOBHOCTD Pa3peliaTh KOHMIMKTHI.

K koH1y obyueHusi B 9 Kjiacce mpeiMeTHbIe pe3y/bTaThl Ha 0a30BOM ypOBHE [O/DKHBI

oTpa)kaTb C(HOPMUPOBAHHOCTH ¥ 00yUarOIUXCS YMEHHIA:

* UCTIO/b30BaTh TIOHATHS: CHUCTEMa OTCYéTa, MaTephajbHass TOUKa, TPaeKTOPHs,
OTHOCHUTE/IbHOCTb Me@XaHUUeCKOTO JIBWKeHus, Aedopmaiius (yripyrasi, riacTuueckas),
TPeHWe, I|eHTPOCTPEMUTE/IbHOe YCKOpDeHWe, HEeBeCOMOCTb U Teperpy3Kd, LIeHTP
TSDKECTH, abCOMIOTHO TBEPZOE Teso, LEHTP TsDKeCTH TBEPJOrO Tesa, PaBHOBECHe,
MexXaHWuecKde KosiebaHWs Y BOJHBL, 3BYK, WH(pa3ByK U  yJIbTPa3ByK,
3/IEKTPOMAarHUTHbIE BOJIHBI, IITKasa 3JIEKTPOMArHUTHBLIX BOJIH, CBET, OJIM30PYKOCTb U
JIaIbHO30PKOCTh, CTEeKTPhl MCIyCKaHWs W TIOTJIoleHus, anbda, OeTra- W TraMma-
W3/TyueHusi, U30TOMbI, sifiepHasi SHepreTHKa;

* pa3nuuaTh sB/eHUS (paBHOMEpDHOe ¥ HepaBHOMEpHOe TMpsSIMOJIMHeHHOe [IBWKEHHe,
PaBHOYCKOpPeHHOe TIPSMOJIMHEeHOe [IBIKeHre, CBOOOHOe Ta/ieHre Tesl, PABHOMepHOe
IBIDKEHWe TI0 OKPY)KHOCTH, B3aWMOJIeHiCTBHe TeJ, peaKTHBHOe [IBIKeHUe,
KosiebaTeslbHOe [BW)KEHHWe (3aTyXarolljie W BBIHY)K/eHHble KosieOaHus), pe30HaHC,
BOJIHOBOE /IBIDKEHHWe, OTpa)keHWe 3ByKa, IIPSAMOJIMHENHOe pacrpoCTpaHeHue,
OTpakeHUe U TpesioM/IeHHe CBeTa, T0JTHOe BHYTPeHHee OTpakKeHHe CBeTa, pas/ioyKeHre
Oenoro cBeTa B CHEKTP W CJOXKEHHe CIIEKTPaJbHBIX LIBETOB, AWCIIEPCUS CBETa,
ecTeCTBeHHasl Pa/[MOAKTHBHOCTb, BO3HUKHOBEHHWE JTMHEHYaToOro CIieKTpa W3/yuYeHuUs )
M0 OMHCAHUI0 WX XapaKTepHBbIX CBOMCTB M Ha OCHOBE OIbITOB, [IeMOHCTPUPYIOIIUX
JaHHOe (hr3rueckoe siBIeHUE;

* PaCrio3HaBaTh IMpOsIB/IeHNe W3Y4YeHHBIX (PU3NUECKUX SIBIEHUM B OKPYXKaloleM Mupe (B
TOM uHc/e ¢u3nyeckue SiBJIeHUsS B TIPUPO/ie: MPU/IUBBI U OTJ/IMBLI, JBW)KeHHeE TIJIaHeT
Co/THEeUHOM CUCTEeMbI, PeaKTUBHOE JBW)KEHHE YKUBBIX OPTaHHW3MOB, BOCTIPUSITHE 3BYKOB
JKUBOTHBIMH, 3eMJIeTpsSICeHUe, CelCMUUYecKrWe BOJIHBI, I[yHaMH, 3X0, LBeTa Tel,
ONTUUECKWe  sBIeHUss B  TIpuUpofe, Ouosioruueckoe — AeliCTBHME  BUJUMOTO,
y/IbTPa(prOIEeTOBOTO U PEHTTeHOBCKOTO W3/y4YeHU, eCTeCTBeHHBIM paJu0aKTUBHbBIN
¢doH, KoCcMHMUecKHe Jiyud, paZMOaKTHUBHOE W3/ydeHHWe TIPUPOAHBIX MHHEpasoB,
JlefiCTBUe Pa/In0aKTUBHBIX U3/TyUeHHUM Ha OPraHU3M uesioBeKa), TIPU 3TOM MepeBOIUTh
MIPaKTUYeCKyIo 3ajauy B yueOHYIO, BbIZIeISITh CyIleCTBEeHHble CBOWCTBA (ITPU3HAKM)
bu3nuecKrx siBlIeHUN;

* OMMCHIBATh U3yueHHbIe CBOMCTBA Tel W (u3nUecKue sB/IeHUs, UCTIONb3ys (r3nuecKue
Be/TMUMHBbI (CpefiHsIsT U MIHOBEHHasi CKOPOCTh Tejla TIPY HepaBHOMEDHOM JBYIKEHHH,
yCKOpeHHe, TepeMellleHue, MyTh, yI0Basi CKOPOCTb, CUa TPEeHUs, CUla YIPYroCTH,
CUla TsDKeCTH, yCKOpeHHe CBOOOZHOTO TafieHusi, BeC Tesa, UMITYJ/IbC Tesd, UMITYJ/IbC



CHJTbI, MeXaHWUecKasi paboTa U MOIIIHOCTb, MOTeHI[Ma/IbHasi SHEPTUs Tefa, TIOAHSITOrO
Ha/l TIOBEePXHOCThIO 3eMJIH, TIOTeHIMaIbHast SHePTHsi CKaTOW MPY>KUHBI, KUHeTHUeCKast
SHEprusi, TMOJIHAsi MeXaHWueCKash SHeprus, Tepuoji W 4YacToTa KoJiebaHWH, jvHa
BOJIHBI, TPOMKOCTb 3BYKa U BBICOTa TOHA, CKOPOCTb CBeTa, MOKa3aTe/b MpeioM/IeHUsI
cpezibl), TIPU OINMMCAHWU TIPaBUIBHO TPAKTOBATh (PU3MUECKUM CMBIC/T HCTIOIb3YeMBbIX
Be/IMUMH, 0003HAUEeHUS] U eAUHHUIbI (U3UUECKHUX BEJIWUMH, HAXOAWUTh (HOPMYJIbI,
CBSI3bIBAKOII[ME JIAHHYIO (PU3MUECKYI0 BEJIMUMHY C JPYTMMH BeJIMUYHMHAMH, CTPOUTh
rpadMKy U3yUYeHHBIX 3aBUCUMOCTeH (GU3UUeCKHUX BEeJTMUMH;

* XapaKTepu30BaThb CBOMCTBA Tesl, (M3WUeCKUe SIBJIeHUsI W TIPOLeCChl, UCTOb3ys 3aKOH
COXpaHeHUsI SHeprvy, 3aKOH BCEMUPHOTO TATOTEHHs, TIPUHIIUIT CYTEePIIO3UI[UN CHJI,
NIPUHLUI  OTHOCUTeNbHOCTU ['aymmsiesi, 3akoHbl HBIOTOHA, 3aKOH COXpaHeHUs
UMIYy/bCa, 3aKOHbI OTPaKEHHsI U TPeJIOMJIeHUs CBeTa, 3aKOHbl COXPAHEHUS
3apsifIoOBOr'0 ¥ MaCCOBOTO UMCeJI TIPY SZIepHBIX peakiusiX, TIPY 3TOM /IaBaTh CJIOBECHYIO
(hopMyIMPOBKY 3aKOHA 1 3alMCHIBATh €T0 MaTeMaTUUeCKOe BhIPDAyKEHHE;

* 00BSICHATDL (hU3HUUECKHE TIPOLIeCChl U CBOMCTBA TeJl, B TOM UHC/IE M B KOHTEKCTe CUTYyalui
NIPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISB/ISATh MPUYUHHO-CIe[ICTBEHHbIE CBSI3H,
CTpOUTh OOBSICHEHWEe U3 2—3 JIOTUYEeCKHUX IIaroB C OMOpod Ha 2—3 H3y4YeHHBIX
CBOMCTBa (DU3NUECKUX SIBJIeHUH, (hH3MUeCKUX 3aKOHOB W/ 3aKOHOMEPHOCTel;

* peliaTh PacyéTHBIE 3a7auu (OMMpArOIIMecs Ha CUCTeMY U3 2—3 YPaBHEHUH), UCITO/Ib3Ys
3aKOHBbI M (DOPMYJIbI, CBs3bIBaIOIME (HU3UUECKHEe BEIMUWHBI: Ha OCHOBE aHa/M3a
YCJIOBUSI 33/laud  3allMChIBaTh KpaTKOe YCJIOBHe, BBISB/ISATh HeOCTAlOIIe WIn
M30BITOUHBIE [lJaHHbIE, BLIOUPATh 3aKOHbI U (HOPMYJ/Ibl, HEOOXOAMMbIE JIs PeIleHus,
MPOBOJIUTh PAaCyéThl ¥ OLIEHWBAaTh PeaJMCTUYHOCTh TI0JIyUeHHOTO 3HauyeHust
(bu31UeCKOU BeJTMUUHBI;

* pacrio3HaBath Mpo6sieMbl, KOTOPble MOYKHO PeIIUTh MPU MOMOLHU (HHU3UYeCKUX MEeTO/IOB,
UCTIONB3ysl OIUCAHWe WCC/Ie/JOBaHUs, BbIIENSITh TIPOBEpsieMoe Tpe/ToJIoKeH e,
OlLIEHWBAThb TPABU/ILHOCTb TOPsKa TPOBEJIEHUs MCC/Ie[J0OBaHMUs, [e/aTh BBIBO/bI,
WHTEpIPeTUPOBATh Pe3y/bTaThl HAOIIOI€HUM 1 OTTBITOB;

* IPOBO/IUTD OTIBITHI TI0 HAO/TFOZIEHUIO (DU3UUECKUX SIBJIEHUHN WU PU3UUECKUX CBOMCTB TeJl
(u3yueHue BTOporo 3akoHa HbIOTOHA, 3aKOHa COXpaHeHHs SHeprud, 3aBUCHUMOCTh
repro/ia KojiebaHui MPyKMHHOTO MasiTHUKA OT MaCChl TPy3a U XKECTKOCTU TIPY>KUHBI U
HEe3aBUCUMOCTb OT aMIUTUTY/IbI MaJIbIX KoJiebaHuM, MpsiMoIMHeiHOe pacripocTpaHeHre
CBeTa, pasjioykeHWe 0eyloro CBeTa B CIIEKTP, W3yueHWe CBOWCTB W300pakeHWs B
TJIOCKOM 3epKajie U CBOWCTB M300pakeHHsi TpeiMeTa B coOuparolieil JvH3e,
Hab/fofIeHre CIUIONIHBIX W JIMHEHUYaThIX CIMEKTPOB HW3/IyUeHMsI): CaMOCTOSITeTbHO
cobupaTh yCTaHOBKY W3 M30BITOUHOTO Habopa 000pyIOBaHMs, OMUCHIBATh X0/ OIbITa
Y ero pe3y/bTaThl, POPMYIMPOBATh BHIBO/IbI;

* IPOBOJUTH TIPU HEOOXOJUMOCTH CEpUI0 TIPSAMBIX WM3MEpPEeHH, OIpejesisis CpeiHee
3HaueHWe u3MepsieMOM BenWuMHbI ((POKyCcHOe paccTosiHHMe COOUparoIel UH3bI),
000CHOBBIBaTh BEIOOD criocoba u3mMepeHust (M3MepUTeTbHOTO TIPUOopa);

* IPOBOJJUTh MCC/Ie/JOBAHHE 3aBUCHMOCTEH (U3NUECKUX BEIUYMH C MCII0/Ib30BaHHUEM
NpSIMBIX M3MepeHHH (3aBUCMMOCTh TIYTH OT BpEMeHU IIPH PaBHOYCKOPEHHOM
JBWDKeHWH 0e3 HauaJbHOM CKOPOCTH, TMepHoZia KojiebaHWM MaTeMaTHUecKoro
MasiTHUKA OT AJIMHBI HUTH, 3aBUCUMOCTH yT/la OTPaKeHHsl CBeTa OT yrJjia TajieHus U
yr/a TpeyioM/eHdsl OT yrIJia MajieHus): MJIaHupoBaTh UCC/e/J0BaHKe, CaMOCTOSITe/TbHO
cobupaTh yCTaHOBKY, (UKCHpOBaTh pe3y/bTaThl TIOTYYeHHOW 3aBUCHMOCTH



¢u3MuecKUx BeJIMUMH B BUZe Tabiull U rpadMKoB, JiesiaTh BLIBOALI TI0 pe3y/bTaTaM
WCCTIeJOBaHMUS;

* IPOBO/IUTh KOCBEHHbIe U3MepeHUsT (HU3NUeCKUX BelMWduH (CpefgHsisI CKOPOCTb U
yCKOpeHHe Tesla TPy paBHOYCKODEHHOM /JIBWKEHUU, YCKOpeHHe CBOOOJHOrO IajieHusl,
YKECTKOCTb TIPYKMHBI, KO3((UIMEeHT TPeHHUs! CKOJbXKeHUs, MexaHhueckass pabora u
MOILIJHOCTb, YacTOTa U Tepuoj, KosiebaHWII MaTeMaTHyeCKOro W TMPY’KUHHOTO
MasiTHUKOB, OITHYeCKass CWla coOuparoljell J/MH3bl, PpaJMOaKTUBHBIA (OH):
TUIaHUPOBaTh M3MepeHHsi, COOMpaTh JKCIIePUMEHTATbHYI0 yYCTAaHOBKY U BBIMOJHSTH
v3MepeHusi, C/ieflysi TIpe/iIOKeHHOM MHCTPYKLMY, BBIUMC/IATH 3HaUeHUe BeJUUMHbBI U
aHa/IM3UpOBaTh TOJlyUeHHble pe3yjbTaThl C YY€TOM 3a/laHHOM TOTpeliHOCTH
V3MepeHUl;

e cOO/MOlaTh MpaBWIAa TEXHUKKA 0Oe30MacHOCTH Tmpu pabote ¢  1abopaToOpHBIM
obopy/ioBaHuEM;

* pa3MuaTh OCHOBHbIE MTPHU3HAKU U3yUeHHbIX (U3NUEeCKUX MOoJie/iel: MaTeprasibHast TOUKa,
abCoMmOTHO TBEpZOE Teno, TOYEeUHbIM WCTOYHWK CBeTa, Jy4, TOHKAas JIMH3a,
TlaHeTapHasi MoJieJib aToMa, HYK/IOHHast MOZle/lb aTOMHOTO 51/1pa;

* XapaKTepu30BaTh MPHUHLUIIBI JeMCTBHUS U3yUeHHbIX IPUOOPOB U TEXHUYECKUX yCTPOUCTB
C Ornopod Ha HX OMuCcaHUsl (B TOM UHC/Ie: COUJOMEeTpP, AATUMKU TI0JIOXKeHUs,
pacCTosiHASI W YCKODeHUsl, pakeTa, »5XO0JI0T, OYKH, TIepucKor, (oToamnmnapart,
OTTHUeCKHe CBEeTOBO/bl, CIEKTPOCKOM, [J03UMeTp, Kamepa BuIbCOHA), MCIO/B3Ysi
3HaHUA O CBOMCTBaX (DU3MUECKMX SBJIEHUH U HeoOXoAumble (U3NUecKue
3aKOHOMEPHOCTHY;

* UCTIO/Tb30BaTh CXeMbl M CXeMaTUUHble PUCYHKH W3YUYeHHBIX TeXHUUeCKHUX YCTPOMCTB,
M3MepHUTebHBIX TPUOOPOB M TEXHOJIOTHUECKUX IPOLIeCCOB TPU pelleHnH yueOHO-
MpPaKTUYeCKUX 3aZiau, ONTHUeCKHe CXeMbl [/ MOCTPoeHusi M300pakeHuid B T/I0CKOM
3epKaJjie U cobuparoiei 1H3e;

* IPUBO/IUTh TIpHMMepbl  (HaxoAWUTb HHGOpPMALMI0O O TIpUMepax) MpaKTUUecKoro
VICTI0/Ib30BaHUsT (DM3MUECKUX 3HAaHUM B TIOBCEJHEBHOW >KU3HM /s obecrieueHust
Oe3omacHOCTM TIpU OOpalleHur C TpubopaMM U TeXHUUYeCKUMH YCTPOHCTBAMH,
COXpaHeHUsi 3[0pOBbs U COOJIIOZIeHHsT HOPM  SKOJIOTUYEeCKOTO TIOBeJIeHUs B
OKpYJKarolller cpefie;

* OCYLLECTB/IAITb TIOMCK MH(OpPMaLuu (QU3MUecKoro cojepkaHuss B VIHTepHeTe,
CaMOCTOSATe/IbHO (OPMY/IUPYsI TIOMCKOBBIN 3arpoc, HaxoAWTb IYTU OIpejesieHus
JIOCTOBEPHOCTH TOJIyueHHOM WH(POpPMallMd Ha OCHOBe HMEIOLIUXCS 3HaHUWA U
JOTIO/THUTE/TbHBIX UCTOYHUKOB;

* FICII0/Ib30BaTh TIPH BBITIOJIHEHUM YYeOHBIX 3aflaHMi Hay4yHO-TIOMYJ/SPHYIO JIUTepaTypy
¢u3nueckoro cojep)kaHus, CIpaBOYHble MaTepuasbl, pecypchl ceTu VHTepHerT,
BaZieTb TNpUéMaMy KOHCIIEKTMPOBAaHUS TeKCTa, Tpeobpa3oBaHMs HMHGOpPMALMM U3
OJJHOM 3HAKOBOI CHUCTEMBI B [IPYTYIO;

* CO3/laBaTh COOCTBEHHbIE NMMCbMEHHbIE U YCTHBIe COODIIeHUs] Ha OCHOBe MH(opMaLu 13
HECKOJIbKUX WCTOYHHUKOB (PM3MUYECKOTO COflep)KaHus, MyO/IMYHO TIpe/CTaB/IsTh
pe3y/bTaThl MPOEKTHOW WM UCC/Ie[0BaTe/IbCKOM /1esTe/IbHOCTH, TIPU 3TOM TPaMOTHO
WCTIO0JIb30BaTh M3yYeHHBIM TOHSATUIHBIA amnmapaT K3ydyaeMoro pasjena (QU3UKA U
COTIPOBOKZATh BBLICTYIUIEHHe TIpe3eHTalyell ¢ yuéToM 0coOeHHOCTel ayauTOpuu
CBEPCTHUKOB.



B deznepanbHbIX ¥ perMoOHa/BHBIX TPOLEAypax OIEHKU KauecTBa 00Opa30BaHMs WCTIOb3YeTCs
nepeueHb (KoaudUKaTOp) pacripe/ie/leHHbIX 110 KjaccaM TIpOBepsieMbIXx TpeOoBaHMM K
pe3ysibTaTaM OCBOEHUsl OCHOBHOW 0Opa3oBaTesbHOW TIMPOTPpaMMbl  OCHOBHOTO — OOIL[ero
o0pa3oBaHUs 1 3/IEMEHTOB CO/IepP>KaHusl 110 (pu3uKe.

[TpoBepsieMbie TIpeZIMETHBIE Pe3y/IbTaThl OCBOEHUS
OCHOBHOM 00pa3oBarebHOM IPOrpaMMbl OCHOBHOT'O 00IIIero
obpa3oBanus (7 Kacc)

Kop [TpoBepsieMbie MpeiMeTHBIE pe3y/IbTaThl OCBOEHUsT OCHOBHOMH
TIPOBEPSIEMOT0 oOpa3oBaTe/TbHOM TIPOrPaMMbl OCHOBHOT'O 0011Iero 00pa30BaHMUS
pe3yJibTaTa
1.1 HCII0/Tb30BaTh U3yUeHHbIe TIOHSTHS
1.2 pa3nuyaTh SIBJIEHHUS 10 OTMCAHHIO WX XapaKTePHBIX CBOMCTB U Ha OCHOBE

OTIBITOB, /IEMOHCTPUPYIOIIMX JaHHOe (PU3NUecKoe siBJieHHe

1.3 pacrio3HaBaThb TIpOsiBJieHWe W3Y4YeHHbIX (U3WYeCKUX SIBJIeHHH B
OKpY’KarollleM MHpe, B TOM 4YuC/e (pU3NuecKue sIBJIeHUsl B MPUPOJe, MPU
3TOM TIepeBOJWTh TIPAaKTUUECKyH0 3a7auy B yueOHYI0, BBIJE/SThb
Cyll|eCTBEHHbIe CBOMCTBA (TIPU3HAKHM) PU3NUECKUX SIBJIEHUI

1.4 OIKMCBIBAaTh M3yUeHHble CBOMCTBA Tes U (U3UYeCKre SIBJIeHUs], UCIO0JIb3ysl
¢usnyeckve BeNWUMHBI, TIPM OMUWCAHWUM TPABWIBHO TPaKTOBaTh
¢bu3MUeCcKUid CMBIC/ UCTIOb3YyeMbIX BeJIMUMH, UX 0003HaueHUsl U eJUHULIbI
¢u3nyecKUx BeJIMUYMH, HAXOJUTh (OPMYJbI, CBs3bIBAIOIIME [JAHHYIO
(u3MYecKyr0 BeIMUMHY C JPYIMMU BeJIMUMHAMM, CTPOUTh TI'pauKu
M3yUeHHbIX 3aBUCUMOCTeN (pr3ruecknux BeJIMUnH

1.5 XapaKTepu30BaTb CBOMCTBA Tes, (U3MUecKrde SIBJIeHUS W TPOLeCCHI,
WCIO/Ib3ysl W3yuyeHHble 3aKOHbI, TPHW 3TOM [laBaTb CJOBECHYIO
(hopmMy/IMPOBKY 3aKOHA U 3alMChIBaTh €r0 MaTeMaThuYeCcKoe BbIpayKeHUe

1.6 00BSICHATD (PU3MUeCcKUe SIBJIEHUS], TIPOLIeCChl U CBOWCTBA TeJl, B TOM UKCJIe
M B KOHTEKCTe CHUTyalluid MpPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIB/IATH TIPUUMHHO-CJ/Ie[ICTBEHHbIe CBSI3H, CTPOUTH 00BsicHeHHe u3 1 - 2
JIOTUYEeCKUX I11aroB € OMopoi Ha 1 - 2 M3y4eHHbIX CBOMCTBA (PM3MYECKUX
sIB/IEHUH, (PU3MUECKUX 3aKOHA I 3aKOHOMEPHOCTH

1.7 peliaTb pacueTHble 3aZiaud B 1 - 2 [elCTBUsA, MCMO/b3ysl 3aKOHBI U
(dhopMysibl, CBsA3bIBaKOIIME (U3WUYecKue BeJWUMHbI: Ha OCHOBE aHaau3a
YCJIOBUS 3a/lauy 3arvChiBaTh KpaTKOe YCIOBUE, MOACTABAATh (hr3UUecKre
Be/IMUMHbI B (DOpPMyJibl U TIPOBOJWTH PacyeThbl, HaXOAWUTb CIIPaBOUHbIE
JlaHHbIe, HeoOXOAUMbIe /IS pellieHus 3afiau, OLeHUBATb PeaTMCTUYHOCTD
TM0JTyYeHHOU (pr31uecKol BeJTMUUHEI

1.8 pacro3HaBaTh TIPOOJieMBbI, KOTOpble MOXKHO DEIIUTh TIPU  TIOMOIIU
(u3rYecKUx MeTO/I0B, B ONMCAHUN MCC/Ie[lOBaHUS BbI/e/ISATh [IpOBepsieMoe
rpeArosiokeHre  (TWroTesy),  pasiMyatb U UHTepPHpeTHpOBaTh




HOJIy‘-IEHHBIﬁ pe3y/ibTaT, HaXOAWTb OlMOKH B Xoge OIbITa, nOe/1aTb
BBIBO/IBI T10 €r'0 pe3yJ/ibTaTaM

1.9

MPOBO/IUTh  OMBITHI 10 HaOMIOIeHUI0  (PU3MUECKUX — SIBJIEHWM WU
dbusnyeckux CBOMCTB Ten: (dhopmysipoBaTh TIpoBepsieMble
TIPeATI0/I0XKeHus], COOMpaTh yCTaHOBKY M3 TIPe/JIOXKEHHOT0 000pyj0BaHMs,
3aIMChIBaTh X0/, OTbITa U (HOPMYJTUPOBATH BHIBOZbI

1.10

BBLITIO/IHATL TIPSIMble W3MepeHUsi C WCIOb30BaHHWEM aHaJoroBbIX U
IUGPOBBIX MPUOOPOB, 3aNMChIBaTh TIOKA3aHHS TIPUOOPOB C YYETOM
3a/]JaHHOM aOCOTFOTHOM TTOTPEIIHOCTA U3MepeHHI

1.11

TPOBO/IUTH UCC/eIOBaHUe 3aBUCMMOCTH OIHOM (h13UueCcKoU BeJTMUMHbBI OT
JIpyrol C UCTOJb30BaHHWEM TIPSIMBIX U3MepeHWl, ydacTBOBaThb B
MIaHUPOBaHUM  y4eOHOTO WCCe/0BaHMsl, COOMpaTh YCTaHOBKY U
BBLITIOJIHATE U3MepeHHsl, CJiefiys TIpe[/ioKeHHOMY IUIaHy, (HUKCHPOBATh
pe3y/bTaThl IOJyUeHHON 3aBUCUMOCTH (HU3WUECKUX BEeJIMUMH B BHJE
MIpeJJIOKEeHHBIX TaO/UI] U TpadHUKOB, Je/aTh BBIBOJBLI IO pe3y/bTaTaM
HCCIeJOBaHUS

1.12

MPOBOAUTH KOCBEHHbIe W3MepeHHs1 (PU3NUYeCKUX BeJWYMH, Clefys
Tpe/i/IOKeHHOW WHCTPYKI[MU: TIPU BBITIOJIHEHUW W3MepeHHi cobuparhb
JKCIepUMEeHTa/lbHYI0 yCTAaHOBKY M BbIYUC/ISATH 3HaueHWe HCKOMOM
BeJTUUUHBI

1.13

cobmoaTh MpaBuia TeXHUKKU 0e301acHOCTH 1py paboTe ¢ 1abopaTopHbIM
obopyj0BaHrEM

1.14

yKa3blBaTh TIPUHIIMIBLI [I€MCTBUS TIPUOOPOB U TEXHUUECKUX YCTPOMCTB,
XapaKTepu30BaTb TPUHLMIBI  JIeMCTBUS M3yueHHbIX TMPUOOPOB U
TEeXHUYECKUX YCTPOUCTB C TIOMOII[bIO UX OIMCAHUS, UCIIO/b3YSl 3HAHUS O
cBoMcTBaxX (pr3UUeckux siBJIeHWH U HeoOXoguMmble GU3nMUecKrie 3aKOHbI U
3aKOHOMEPHOCTH

1.15

MPUBOJUTL  TIpUMephbl  (HaXOAWTh  WH(OPMAIMI0O O  TpPUMepax)
MPaKTUUeCKOr0 MCI0/Ib30BaHUsl (DM3UUeCKUX 3HaHWW B TOBCeJHEBHOU
JKU3HU 7151 obecrieueHrsi 6e€30MacHOCTY TIpy oOpalijeHnu C pubopamMu u
TEeXHUYEeCKUMHU YCTPOMCTBaMH, COXpPaHEHHUsSl 3[I0POBbsi U COOJIIO[eHUs
HOPM 3KOJIOTUYeCKOT0 TIOBe/IeHHsI B OKPY»KaroIllel cpesie

1.16

OCYIIEeCTB/IATE OTOOP HCTOUHWKOB WHQOpManud B ceTu VIHTepHeT B
COOTBETCTBUHM C 3a/laHHbIM MTOWCKOBBIM 3alIpOCOM, HAa OCHOBE UMEIOLUXCS
3HaHMM M IIyTeM CpaBHEHWsS pa3/IMUHbIX MCTOYHUKOB BBIJIENISATH
uH(OpMaIMI0, KOTOpasi SIB/ISETCs IPOTHBOPEUMBON W/IM MOXeT ObITb
HeJI0CTOBEPHOMN

1.17

HCTO/Ib30BaTh TMPU BBITOJHEHUH YUeOHBIX 3a/laHUi HAy4YHO-TIOMYJISIPHYIO
nuTepartypy (py3uUueckoro cofiep>KaHusi, CipaBOYHbIe MaTepHasibl, PeCypChl
cetTu VIHTepHeT, B/a/leTh TpHeMaMH KOHCIIEKTUPOBAHUSI  TeKCTa,
nipeobpa3oBaHusi TH(GOPMAI[UK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO




1.18 co3/laBaTh COOCTBEHHbIe KpaTKWe IMHMChbMeHHble U yCTHble COOOILeHUsT Ha
OCHOBe 2 - 3 UCTOYHUKOB MH(MOpMaLy GU3NUECKOro CO/iep>KaHusl, B TOM
yuciae NyO/JIMYHO JeniaTb KpaTKye CoOoOljeHHss O pe3y/bTaTax MPOEKTOB
WM y4eOHBIX WCCIeJOBaHUHN, TPH 3TOM TPAaMOTHO HCIIOh30BATh
W3yUeHHbIM TOHATUWHBIA anmapaT Kypca (U3UKH, COMPOBOXK/AATh
BBICTYTI/IEHUe TIpe3eHTaluei

1.19 TPY  BBITIONIHEHWH Y4eOHBIX TPOEKTOB U MCC/Ie[OBaHUN pacripeesisiTb
00513aHHOCTH B TpyIIe B COOTBETCTBUU C IIOCTaBJeHHbIMU 3a/layaMu,
C/1IeIUTh 3a BBLINIOJIHEHWEM T[l/laHa [IeMCTBUM, a/leKBaTHO OL|eHHWBaTh
COOCTBeHHBIM  BK/IaZ, B JeSTeNbHOCTb  TPYINbl,  BbICTPAWBaTh
KOMMYHUKaTUBHOE B3aUMO/IeMCTBUe, YUUThIBasi MHEHKE OKDY KaroInX

[TpoBepsiemble 3/1eMeHThI Ccofep>kaHus (7 K/acc)
Kopg Kop, ITpoBepsiemble 3/1eMEHTHI COlePKaHUS
paszena 3/1eMeHTa
1 ®U3UNKA 1 EE POJIb B TIO3HAHNUN OKPYXARIMIEI'O MUPA

1.1 ®dusMka - Hayka O Tipupofe. fIByieHuss npupojbl. Pusnueckre
SIBJIEHUSI: MexaHUuecKue, TeTJIOBbIe, 3/1IeKTprUYecKue,
MarHuTHbIe, CBeTOBbIE, 3BYKOBbLIE

1.2 ®dusnyeckre Be/lWYUHBL. VI3MepeHue (M3UUECKHX BEJIMYMH.
dusnyeckue MpUOOPBI. [TorpewHocTh V3MepeHUH.
MexxyHapoiHasi CUCTeMa eJUHML]

1.3 EcTecTBeHHO-HayUHbIE ~ MeTOJ]  TIO3HaHWS:  HaOJIIO/[eHue,
MOCTAHOBKA HAY4YHOTO BOIPOCA, BBbIABM)KEHUE  TUIIOTe3,
5KCIIePUMEHT 1o TIpOBEpKe TUTIOTE3, 00ObsiCHeHHe
Ha0/110/1aeMOr0 sIB/IeHUS

1.4 Onucanue pu3NuecKux siBJIEHUH C TIOMOILBIO0 MoJieieit

1.5 [TpakTrueckue paboThI:

V3mepeHne pacCTOSTHUM.
N3mepeHre oO6beMa KUAKOCTH W TBEPAOTO Tesa.
OrnpeienieHrie pa3MepoB MaslbIX Tel.
V3mepeHue  TemriepaTypbl TIpU  TOMOIHA  >KUAKOCTHOTO
TepMOMeTpa U JaTuuKa TemMrepaTyphl
2 MMEPBOHAYAJIBHBIE CBEJEHV A O CTPOEHUU BEIIECTBA

2.1 CtpoeHue BelllecTBa: aTOMbl U MOJIEKYJIbI, UX pasMepsbl. OIbITHI,
JlOKasbIBarole JUCKPeTHOe CTPOeHHe BelljeCcTBa

2.2 [pwkeHve dacTtul BelectBa. CBfI3b CKOPOCTH [IBIDKEHMS
YyacTul] C TemMriepatypoil. BpoyHoBcKoe aBkenue, auddysus




2.3

B3aHMOAEﬁCTBHe HacCTuL BellleCTBa: TMPpUTSKEHHE u
OTTa/IKMBdHHE

24 ArperaTHble COCTOSIHUS BellleCTBa: CTPOEHHE ra3oB, XKUJKOCTen
M TBepAbIX (KpUCTa/sIMueckux) Teia. B3aumocBsizsb Mexny
CBOMCTBAMM BelL[eCTB B Pa3HbIX arperaTHbIX COCTOSIHUSX U MX
aTOMHO-MOJIEKYJISIPHBIM CTPOeHHEeM

2.5 Oco06eHHOCTH arperaTHbIX COCTOSTHUI BO/IBI

2.6 [TpakTHUeckue paboTHI:

OueHka JuameTpa aromMa MeTOZOM psiZioB (C MCIIO/Ib30BaHUEM
doTorpaduii).
OmbITHI 110 HAOJTIOZIEHUIO TETVIOBOTO PACIIMPEHHs Ta30B.
OnbITel MO OOHApY)XeHHIO [IeHCTBUSI CWJI MOJIEKY/ISIPHOTO
TIPUTSDKEHUs

IOBVDKEHUWE U B3BAUMO/JEVCTBUE TEJI

3.1 MexaHrnueckoe [BWKeHHe. PaBHOMepHOe ¥ HepaBHOMEDHOE
JIBIDKEHHe

3.2 Ckopoctb. CpefHsAs CKOPOCTb IPY HEPaBHOMEPHOM [IBYKEHUU.
Pacuer nyTy ¥ BpeMeHHU [ BUKeHUs

3.3 SIBneHve wHepiuu. 3aKOH WMHepLMU. B3auMopeicTBue Tesl Kak
TpUYVHA U3MEeHEeHUs] CKOPOCTH JIBWKeHUs Tesl. Macca Kak Mepa
MHEpPTHOCTHU TeJia

3.4 [TnoTHOCTL, BemlecTBa. CBfA3b TIJIOTHOCTM C KOJTUYECTBOM
MOJIeKyJ B eJUHHMIIe 00beMa BelllecTBa

3.5 Cusla KaK XapakTepuCTUKa B3auMO/IeCTBUS TeJl

3.6 Cuiia yripyrocty U 3akoH I'yka. V3mepeHue Cuibl C ITIOMOLLBIO
JMHaMoMeTpa

3.7 SBneHue TAroTeHUs U cuja TsoKeCTU. Cula Ts)KeCTU Ha Apyrux
r1aHerax. Bec Tena. HeBecomocTh

3.8 Cuiia TpeHusi. TpeHve CKOJIb)KeHUs M TpeHue IOoKosl. TpeHue B
MPUPO/Jie U TEXHUKE

3.9 CrnoxxeHue  Cwi, HalpaBJeHHbIX TI0 OJHOW  MpPSIMOM.
PaBHO/ielicTBYO1ast CHJT

3.10 [TpakTHueckue paboTsl

OrnpefiesieHie CKOPOCTH pPaBHOMEDHOTO [IBIKeHUs (Illapuka B
JKUJIKOCTH, MOJIeJTH 37IeKTPUUEeCKOTO aBTOMOOWJISI U Tak Jiasee).
OnpezieieHre cpegHER CKOPOCTH CKOJIbXXeHUs Opycka WiIu
11apyKa M0 HAaKJIOHHOMW TJIOCKOCTH.




OmnpefienieHre TIJIOTHOCTH TBEPJOTO TeJa.

OnbIThl,  [€MOHCTPUPYIOIME  3aBUCHMOCTb  paCTSDKeHUs
(medopMariiv) Ipy>KUHBI OT TIPUIO)KEHHOM CUJIBI.

OnbIThl, [AEMOHCTPUPYIOLLME 3aBUCHUMOCTb CWIbl  TPeHUs
CKOJIb)KEHUS OT Beca Tejla U XapakTepa COINPUKAaCaroLUXCs
MOBEPXHOCTeH

3.11 dusnueckue fABJIEHUS B IIpUpOJe: TPUMepbl JBIKEHUs C
pa3/IMUHbIMU CKOPOCTSIMA B JKUBOW U HEXWBOW TpPHUPO/Ie,
JlefiCTBHe CUJIbl TPEHUS B TIPUPO/Jie U TEXHUKE

3.12 TexHuYecKre yCTPONCTBA: JUHAMOMETP, MOIIUITHUKA

JABJIEHUE TBEPIBIX TEJI, )KUIKOCTEM 11 I'A30B

4.1 Haenenue TBepgoro Tena. CriocoObl yMeHbIIEHUS U YBeTUYeHUSI
JlaB/IeHUs]

4.2 NaBneHue rasza. 3aBUCHMOCTH [laBjieHWs Ta3a OT o0bema,
TeMIlepaTypbl

4.3 ITepesaua faBieHyss TBepAbIMUA TelaMU, )XUAKOCTAMU U ra3aMu.
3akoH Ilackans. ITHeBMaTHUecKkue MallliHbI

4.4 3aBUCUMOCTb JlaB/IeHUs JKUIKOCTHU oT /TyOVHBI.
I'mapocratnueckuid  napagokc.  Coobujaroiecss  COCY/BL.
I'nppaBnrueckue MexaHU3Mbl

4.5 Atmocdepa 3emnnm u atmocdepHoe [JaBreHue. [IpyUuMHbI
CYIL[eCTBOBAaHMS  BO3AYIIHOH  o6oyioukn  3emiu.  OIBIT
Toppuryein. 3aBUCMMOCTb aTMOC(EPHOT0 /IaBJieHNsI OT BbICOTHI
HaJl ypPOBHEM MOpsI

4.6 Vi3mepenne atMochepHoro aapyieHus. [IpubophI A1 U3MepeHust
aTMoc(hepHOro JaBeHuUs

4.7 [JenicTBue >XUIKOCTM M ra3a Ha IOTPY’XKeHHOe B HHUX TeJlo.
BrITankuBatoiias (apxumezioBa) cunia. 3akoH Apxumesa

4.8 IInaBanue Tesn. Bo3gyxorniaBaHue

4.9 [TpakTrueckue paboThI:

WccnenoBaHre 3aBUCMMOCTA Beca Tejla B BoJe OT oObeMa
MOTPY>KEHHOU B >KUJIKOCTb YaCTH TeJia.

OmnpefienieHre BbITa/JIKUBAKOLIE CUJ/IbI, ZEMCTBYIOLLEM Ha TeJo,
MOTrPY>KEeHHOE B >KUJKOCTb.

ITpoBepka HEe3aBUCHMOCTH BBITA/IKUBaIOILlel CUJIBI,
JIeACTBYIOLLIEM Ha TeJI0 B )KUJKOCTH, OT MacChl Tena.

OnpIThl, JE€MOHCTPUPYIOIIME 3aBUCHMOCTh BbITaJKUBAIOLEN
CWIbI, [eWCTBYIOIIEM Ha Tel0 B JKUAKOCTH, OT oObeMa
MOTPY)KEHHOW B JKMAKOCTb YaCTU Tela U OT IJIOTHOCTU




JKUJIKOCTH.
KoHcTpyupoBaHMe apeomMeTpa WM KOHCTPYMPOBAHHE JIOAKU U
oripejie/ieHUe ee TPY30M0beMHOCTH

4.10 ®usnueckue sBAeHUSI B TIpUPOJie: BJMsIHUE aTMOC(hepHOro
JTaBJIEHUS Ha )KUBOUM OpraHW3M, TIaBaHUe PbIO

4.11 TexHUUECKHE YCTPOMCTBA: COODIIIAIONIUECS COCY/IbI, YCTPOHUCTBO
BOJIOTIPOBO/IA, THApAaBIMUYECKU Tipecc, MaHOMeTp, Oapometp,
BBICOTOMEP, TIOPIIIHEBOM HACOC, apeoMeTp

5 PABOTA, MOIIIHOCTB, DHEPT'UA

5.1 MexaHnueckasi paboTta
5.2 MexaHnueckast MOLLIHOCTb
5.3 [TpocTble MexaHW3MbI: pblyar, OJIOK, HaK/IOHHas IJIOCKOCTb.

[IpaBu10 paBHOBeCHs pblyara

5.4 [TpumeHeHMe MpaBU/Ia PABHOBECHS pbluara K 010Ky

5.5 "3onotoe mnpaBwi0" MexaHUKU. Ko3dduimeHT mone3Horo
JelicTBUsSI MeXaHU3MOB. [TpoCTble MeXaHU3MBI B OBITY U TEXHHKe

5.6 [ToTeHI[ManbHasi SHEPTUH Tefa, MOAHSATOr0 Haf, 3eMyiei
5.7 KuneTtnueckas s3Heprus
5.8 [lonnas MexaHuueckas SHeprus. 3akOH U3MeHeHus U

COXpPaHEHUA MeXaHAUeCKOU SHepruuv

5.9 [TpakTHueckue paboThI:

Onpepenenvie pabOTbl CWIBI TPEHWsS TIPU PABHOMEPHOM
[IBIDKEHUHU TeJla 110 TOPU30HTaIbHOM TOBEPXHOCTH.
WccnepnoBanue yCioBUM paBHOBECHS pbluara.

N3mepenue KI1/l HaK/TOHHOM TJIOCKOCTH.

W3yueHue 3aKOHa COXpaHeHUs] MEXaHUUEeCKOU SHePTUU

5.10 ®du3nueckue sBIeHUS B IIPUPOJe: PblUar B Tejle Yej0BeKa

5.11 TexHUUYecKye yCTpOUCTBA: pbluar, MOABYKHBIN M HETO/ABUKHBIN
6/10KH, HaK/IOHHAs! TIJIOCKOCTb, TIPOCThIe MeXaHU3MbI B ObITY

[TpoBepsiembie TpeOOBaHMS K pe3y/ibTaTaM OCBOEHHSI OCHOBHOU
obpa3oBaTe/IbHOM MporpaMMsI (8 Kiacc)

Kop [TpoBepsiemMblie TIpeMeTHbIE Pe3y/IbTaTbl 0CBOEHUSI OCHOBHOU
TIPOBEPSIEMOr0 obpa3oBaTe/TbHOM MPOrpaMMbl OCHOBHOT'O 0011ero oOpa3oBaHuUsI
pe3yJbTaTa




1.1

HCII0J/Ib30BaTh MOHATHA

1.2

pas3/nyath SIBJIE€HUS 110 OMMCAHUIO0 UX XapaKTepPHBbIX CBOWCTB U Ha OCHOBE
OTIbITOB, /IEMOHCTPUPYIOIIMX JJaHHOe (PU3NUecKoe siBJIeHHe

1.3

pacrio3HaBaTh TIPOsiBieHWe UW3yUYeHHbIX (U3NUECKUX SIBIeHUM B
OKpY’KalollleM MHpe, B TOM 4uciie Gu3nueckue siBJIeHUS] B TIPUPO/iE, TIPH
3TOM TIepeBOJUTh MPAKTHUECKYH0 3a7lauyy B y4eOHYyIO, BBIJEATh
CyllleCTBeHHbIe CBOMCTBA (TPH3HAKK) (H3UUeCKUX SBIeHUM

1.4

OTMUCHIBaTh M3yUeHHbIe CBOWMCTBA Tel U (pU3MUecKue siBIeHHsl, UCTIOJIb3Ys
¢u3nueckre BeJIMUMHBI, TIPU  OMMCAHUM TIPaBUJIBLHO  TPaKTOBaTh
(bu3nYeCcKuid CMBIC/T UCTIO/b3YeMbIX BeJIMYMH, 0003HaueHWs W eAUHULIbI
¢bu3MuecKUx BeIMUMH, HaXOAUTh (OpPMYyJibl, CBSI3bIBAIOIME AAHHYIO
¢u3nuecKyr0 BeIWYMHY C JPYTMMU BeUMUMHAMH, CTPOWTH TrpauKu
M3y4YeHHbIX 3aBUCUMOCTeN (pU3nyecKuxX BeJTMUrH

1.5

XdPAKTe€PHU30BATh CBOMCTBa TeJI, Cl)I/I3I/IT—IECKI/Ie sBJIEHUSI W TIpOLEeCCHI,
HCII0JIb3ydA  H3y4Y€HHbI€  3dKOHBI, nmpyu >STOM  [OaBaTb  C/JIOBECHYIO
(l)OpMYJ'II/IpOBKy 3dKOHA U 3dITMCBhIBATH €0 MdTeMdTHUUYE€CKO€ BbIDa>KeHHE

1.6

00BSICHATE (hU3UUECKHe TIPOL[eCChl M CBOWCTBA Tej, B TOM UHCIe U B
KOHTEKCTe CUTYyal|uil MPaKTUKO-OPUEeHTUPOBAaHHOIO XapaKTepa: BbISB/ISATH
MPUUMHHO-C/Ie/ICTBEHHbIE CBSI3M, CTPOUTh OO0bsicHeHWMe u3z 1 - 2
JIOTUYECKUX I1aroB C MOMOLbI0 1 - 2 M3ydyeHHBbIX CBOMCTBA (PU3MUeCKUX
sIBJIeHUM, (PU3MUecKUX 3aKOHa WM 3aKOHOMEPHOCTH

1.7

pellaTh pacyeTHble 3aflaud B 2 - 3 [eMCTBUS, UCIIOJb3ys 3aKOHbl M
(opmy/bl, CBs3bIBarOIIMe (pU3MuecKue BeJWYMHBI: Ha OCHOBE aHaiu3a
yC/IOBUSL 33/lauM 3allMChIBaTh KpaTKOe YCJIOBHe, BBISAB/IATH HeJOCTaTOK
JAHHBIX [7I1 pelleHds 3a7laud, BbIOMpaTh 3aKOHBI U (OPMYJIBI,
HeoOXOoZMMble [i711 ee pelleHUs, MPOBOJUTb pacueTbl M CpPaBHUBAThb
MoJIyueHHOe 3HaueHHe (M3MUeCKOi BeJTMUMHbI C U3BECTHBIMU IaHHbIMU

1.8

pacrio3HaBaTth TMpPO0JieMbl, KOTOpPble MOKHO PEIIUTb TIPU TTOMOIIU
(Y3MuecKUXx MeTO/OB, HCII0J/Ib3ysl OMMCAHWEe WCC/Ie[OBaHUs], BbIJENSATh
ripoBepsieMoe  TIPe/NOJIOKeHWe, OLIeHWBAaTh TIPAaBUIBHOCTH — TOPS/IKa
MpOBe/IeHUs UCC/Ie[IOBaHNS, Jle/laTh BbIBO/bI

1.9

MPOBOJIUTh  OMBITHI 10 HabMofeHNI0  (PU3NUECKUX SIBJIEHUM WK
bu3nuecKrux CBOMCTB Ten: (dhopMynupoBaTh TpoBepsieMble
MIpe/TIoI0XKeH s, COOMpaTh YCTAaHOBKY U3 MPeJ/IoXKeHHOTr0 000pyA0BaHMs,
OTUCHIBATh X0/, OTbITa U POPMYIUPOBAThH BHIBO/bI

1.10

BBITIOJTHSTH TIPSIMbIe U3MepeHHsI C UCTI0/Ib30BaHHEM aHaJIOTOBBIX TIPHOOPOB
Y [AaTUMKOB (hM3UUeCKUX BEJMYMH, CPaBHUBATh pe3y/bTaTbl U3MEPEeHU C
yUeTOM 3aZlaHHOM abCOJTFOTHOM MOrPeIIHOCTH

1.11

MPOBO/IUTH UCC/IeIOBaHUE 3aBUCMMOCTU OFHOW (hM3UUeCKOU BeJTMUMHbBI OT
JIpyrod C WCIMO/Mb30BaHWEM TMPSIMBIX  W3MepeHui:  TMIaHUPOBATh




uCc/e/joBaHue, COOMpaTh YCTAaHOBKY M BBINOJIHATH W3MepeHusi, cienys
NpeJyIO)KEHHOMY  TUlaHy, (PUKCcUpoBaTb  pe3y/bTaTbl  MOTy4YeHHOU
3aBUCHMOCTH B Bujle Tabsull ¥ rpauKoB, /lefiaTh BHIBOJBI 110 pe3ysbTaTaM
WCC/IelOBaHUS

1.12

MPOBO/UTh KOCBEHHbIe H3MepeHUs (U3NUeCKUX BeJIMUWH: MJIaHUPOBAaTh
v3MepeHHusi, COOMpaTh  JKCIIePUMEHTallbHyH)  YCTaHOBKY,  C/ieays
Npe//i0>KeHHOW UHCTPYKLIVU, U BBIYUCIATh 3HAUEHUE Be/TMUUHbI

1.13

co0JTro/1aTh TPaBU/Ia TEXHUKK 0e30TacHOCTH TIpH paboTe ¢ 1abopaTopHBIM
obopyoBaHreM

1.14

XapaKTepu30BaTb TIPUHLMIBI  JIeMCTBUS M3y4UeHHbIX TMPUOOPOB U
TeXHUUECKHUX YCTPOMNCTB C OMOPOM Ha MX OMUCAHUS, UCTIONb3Yys 3HAHUS O
CBOMCTBaX (HU3WUECKUX sABJIEHUH ©W  HeobxoguMmble  (dH3NUecKUe
3aKOHOMEPHOCTHU

1.15

pacrio3HaBaTh MPOCTble TeXHWUYECKUe YCTPOWCTBA M UW3MepHUTe/bHbIe
npubOpbl TI0 CXeMaM M CXeMaTHUHbIM DUCYHKAaM, COCTABJ/IATH CXEMbI
37IeKTPUUeCKUX 1iefell C  1oc/aefioBaTe/ibHbIM U Tapasiie/lbHbIM
COeZIMHEHWEM 3J/IEMEHTOB, pa3/jiuasi YCJIOBHbIe 00OO3HAaUeHUsI 3JIEMEHTOB
3/71eKTPUUECKUX Liereit

1.16

MPUBOJUTL  TpUMephbl  (HaXOAWTh  WHQOpMAIMI0O O  TIPUMepax)
MPaKTUYeCKOT0 HCIO/b30BaHUsl (PU3NUECKUX 3HAHWH B TOBCEJHEBHOU
JKU3HU [i71s1 obecrieyeHursi 6e30macHOCTU TpU obpailjeHuH ¢ rpubopamu U
TeXHUYECKHMH YCTPOWCTBAaMU, COXDAHEHHUSI 3[0POBbsi U COOJIFO/IeHUS
HODM 9KOJIOTHUeCKOT0 TIOBe/[eHHsT B OKpY»Karolljeli cpefie

1.17

OCYILIeCTBJIITh ITOMCK HH(pOpMaLMyd (U3NUeCKOro COJep)kKaHus B CeTH
VHTepHeT, Ha OCHOBe WMEHIIMXCS 3HAHUM M IIyTeM CpaBHEHUS
JIOTIOJIHUTe/IbHBIX UCTOYHHUKOB BbIJe/IATh UH(POPMALMIO, KOTOpast sIBJISIeTCS
TIPOTHBOPEUNBOI UM MOXKeT OBbITh HeZJOCTOBEPHOM

1.18

WCTO/Ib30BaTh TPU BBITIOJTHEHUN YUeOHBIX 3a/laHUi HAyYHO-TIOMYJISIPHYIO
nuTeparypy y3nueckoro cofiep>KaHusi, CipaBOYHbIe MaTepuasibl, PeCypChl
cetu UHTepHeT; Ba/leTb TNpUeMaMU KOHCIIEKTUDOBAHUSI  TeKCTa,
ripeoOpa3zoBaHus HHGOOPMALIMK U3 OIHOM 3HAKOBOM CHCTEMBI B JIPYTYIO

1.19

co3/laBaTh COOCTBeHHble TMCbMEeHHble W KpaTKWe YCTHble COOOIIeHus,
00006mias uHGOpMAIMI0 W3 HECKOJBKUX HWCTOUYHUKOB (DHU3UUYECKOTO
cofepXKaHHs, B TOM 4ucCae TyOMUYHO TIPECTaBAATh Ppe3yJ/bTaThl
TPOEKTHON WM UCC/Ie[loBaTeTbCKOW [esiTeIbHOCTU, TIPU 3TOM I'PaMOTHO
WCTIONb30BaTh M3yUeHHbIM TOHATUMHBIM  ammapaT Kypca (PU3MKW,
COTIPOBOXKZAThH BBICTYTI/IEHHE TIpe3eHTalueit

1.20

MPU  BBIMIOJITHEHUM YYeOHBIX TIPOEKTOB U HCC/IeAOBAaHUM (DU3MUeCKUX
MIPOLIECCOB  pacrpefie/iaTb 00s3aHHOCTW B TPYIIie B COOTBETCTBUM C
MOCTaB/AeHHBIMM 3aJjlayaMU, CJIe[IJUTh 3a BBIMIOJIHEHHWEM I1/laHa [eHCTBUN U
KODpPEKTHpPOBAaThb €ro, aZieKBaTHO OLleHWBAaTh COOCTBEHHBIM BK/IaZ B




JlesITeJIbHOCTh TPYIIbI, BBICTPaMBaTh KOMMYHUKATUBHOE B3aUMO/eliCTBYe,
TIPOSIB/ISISt TOTOBHOCTD pa3pellaTh KOH(IMKTbI

ITpoBepsiemble 371eMeHThI coziep>kaHus (8 Kiacc)

Kopg Kop, ITpoBepsiemble 3/1eMEHTHI COZlePKaHUs
paszena 3/1eMeHTa
6 TEITVIOBBIE ABJIEHUA
6.1 OcCHOBHBIE TIOJIOKEHUSI MOJIEKY/ISIPHO-KUHETUUECKON Teopuu

CcTpoeHus1 BeljectBa. Macca u pasmepbl MoJieKys. OIBITHI,
MOATBEP)KJAI0IIMe  OCHOBHble  TIOJIOKEHUSI  MOJIEKYJIIPHO-
KWHeTUUeCKOW TeOpUumn

6.2 Mogenu TBepAOro, >KAAKOTO U Ta3000pa3HOrO COCTOSTHUN
BeljecTBa. Kpucranimyeckue u amop@Hble Tena

6.3 OObsicHeHHe CBOWCTB ra3oB, >XUAKOCTe U TBepAbIX Tea Ha
OCHOBe TI0JIOJKeHUH MOJIEKYJIIPHO-KMHEeTUYeCKOU TeOpru

6.4 CmaurBaHue U Kalu/UIspHbIe SIBJIeHUs
6.5 TersioBoe paciiMpeHue U CKatve
6.6 Temrmiepatypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TeIIOBOI'O

JIBVDKEHUSI UaCTHI]

6.7 BHyTpeHHsis 9Heprusi. CrocoObl W3MeHeHUs BHyTpeHHei
SHepruu: Terionepesaya v coBeplieHre paboThI

6.8 Buabpl  Teruionepesaud: — TEIJIONPOBOJHOCTb,  KOHBEKLIUS,
H3/lyyeHue

6.9 KosinuecTBO TeruioTsl. Y jenbHas TerioeMKOCThb BelljeCcTBa

6.10 TeriooOMeH U TeryioBoe paBHOBecHe. YpaBHEHHE TeryIOBOTO
OanaHca

6.11 [lnaBmeHne w OTBepJeBaHUEe KPUCTA/UVIMYECKHUX  BelleCTB.

Y,ZLEJ'ILHEIH TeIyioTa IlJIaBJIeHUA

6.12 [TapooOpa3oBanve u KoHAeHcauwys. Vicmapenuwe. Kumenwe.
Y nenbHas TerioTa rapoobpa3oBaHwusl. 3aBUCHMOCTb
TeMIepaTypbl KUTIeHUsI OT aTMOC(hepHOro JiaB/ieHus

6.13 BiiaxxHOCTh BO3yXa

6.14 OHeprus TOIVIMBA. Y [ie/ibHas TeryioTa CropaHus

6.15 [MpuHLMIbl paboTel TeruioBbix ABurartesiedt KIIJ] TerioBoro




ABUT'aTesId. TeruioBblie ABUTraTe/IM U 3allhTa Opr>KElI-OI.L[€I>i Ccpeabl

6.16 3aKOH COXpaHEHWs W TIpeBpallleHUs] SHEePrMM B TelJIOBBIX
rpotieccax

6.17 [pakTrueckue paboThI:
OnpITel 10 OOHAPY)KEHUIO [JIeHCTBUS CHJI  MOJIEKYJIIPHOTO
TIPUTSDKEHUSI.
OrbIThI TI0 BbIpAl[MBAaHUIO KPHCTA/IZIOB TOBAPEHHON COJIA WU
caxapa.
OnbITel TI0 HAOJIIOJEHWIO TeTJIOBOTO paclIMpeHus Ta30B,
JKAJKOCTeH Y TBEePABIX Tel.
Ormpe/ienieHye ZaBieHys BO3yXa B Oa/UIoHe IITpHIIa.
OnbITEI, IEMOHCTPUPYIOLLKE 3aBUCUMOCTD /laB/IeHHs BO3JyXa OT
ero o0bemMa ¥ HarpeBaHUs W OXJIaXKeHUS.
[TpoBepka TUIOTE3bI TMHEHHOW 3aBUCUMOCTH JIJTMHBI CTOJ0WKA
JKUZKOCTU B TEPMOMETPUUYECKOM TPyOKe OT TeMIiepaTyphl.
HabnroseHue uW3MeHeHUsT BHYTDEHHEM SHEpPruM Tejla B
pe3yJibTaTe TeIionepeiauld U paboThl BHEIITHUX CHIL.
WccnemoBaHue sIBIeHUS TeIIOOOMeHa TIpU — CMelIMBaHUU
XOJIO[HOM Y Topsiueit BO/IbI.
OmnpefienieHre Ko/IMYeCcTBa TEIUIOTHI, MMOYYeHHOTO BOZJOW IIpU
TeriooOMeHe ¢ HarpeThbIM MeTa/UTMUeCKUM ITUIHHPOM.
OrnpepenieHue yAe/IbHOU TeI/I0eMKOCTH BellleCTBa.
WccnenoBanue miporjecca UcrapeHusl.
OrnipeziesieHie OTHOCUTE/ILHOW BJIa&YKHOCTU BO3ZyXa.
OripesiesieHye yzieIbHOM TeTIOTHI TI/IaB/IeHUS Jib/la

6.18 dusnueckue SIBJIEHUS B TPUPO/Ie: TIOBEPXHOCTHOE HaTsKeHUe U
KanwIsipHble sIBJIeHUs1 B TIPUPOZie, KPUCTa//Ibl B TPHUPO/E,
nsnyuyenrve CosHIla, 3aMep3aHre BO/0OEMOB, MOPCKHe OpH3bI;
obpa3oBaHHe POChl, TYMaHa, UHesl, CHera

6.19 TexHUUecKHe yCTPOMCTBa: KarIsIphl, TpYMephbl
HCM0JIb30BaHUSI KPUCTA/VIOB, >KUAKOCTHBIM TePMOMETP, [aTuuK
TeMIiepaTypbl, = Te€pPMOC, CHUCTeMa  OTOIUIeHHUS  /IOMOB,

TUTPOMETPBI, TICUXPOMETp, TiapoBasi TypOwWHa, [BUTATeNb
BHYTPEHHEr0 CropaHusi

SJIEKTPMYECKUE U MAT'THUTHBIE ABJIEHUA

7.1 OnexTpu3auyd Ten. [IBa posa 31eKTpUYeCcKuX 3apsiJioB

7.2 B3auMopeiicTBe  3apsDKeHHBIX — Tel. 3akoH  KysoHa
(3aBUCUMOCTb CHUJ/IbI B3aMMOJEMCTBUS 3apsDKEHHBIX Tesl OT
BeJTMUMHBI 3apsA/I0B U PAaCCTOSIHUSL MEX/y Te/laMK)

7.3 JJieKTpudeckoe Tiosie. HamnpsykeHHOCTh 3/IeKTPUYECKOro MOJIs.

[IpUHLMIT ~ CYMeprio3vliy  37eKTpUYecKux  mojel  (Ha
KaueCTBEHHOM YPOBHe)




7.4

Hocuremm 3JIeKTPUYECKUX 3apsiioB. OneMeHTapHbII
snekTpuyecku 3apsn. CrpoeHne aroma. [IpoBogHMKM U
JV3JIeKTPUKU

7.5 3aKOH COXpaHEeHUs 3JIEKTPUYECKOro 3apsija

7.6 OneKTpUUYeCcKri TOK. Y CJIOBUS CYI|eCTBOBaHHS 3/IeKTPUUECKOT0
TOKa. MICTOUHUKU MOCTOAHHOTO TOKA

7.7 [encTBusl 3/1eKTPpUYECKOro TOKa (TerioBoe, XUMHYECKOe,
MarHUTHOe). DJIeKTPUUeCKUN TOK B )KUJKOCTSIX U ra3ax

7.8 OuekTpuyeckas Lernb. Cuia Toka. D/1eKTpuueckoe HarpsbkeHue

7.9 CompotuB/ieHHe  TPOBOJHUKA.  YJe/JbHOe  CONPOTUB/IEHHE
BellleCTBa

7.10 3akoH Oma /1j1d yyacTKa Lernu

7.11 ITocnemoBarenbHOe U NapasieibHOe CoeJMHeHe IPOBOJHUKOB

7.12 PaboTa ¥ MOIIHOCThL 37IeKTPUUECKOTO TOKAa. 3akoH JIKoyis-
JleHija

7.13 OJieKTpuUecKue LieNH U TIOTPeOUTen 3/1eKTPUUeCKO SHepTruu B
obITy. KopoTKoe 3aMbIKaHMe

7.14 [locTossHHBIE ~ MarHWTBL. ~ B3aumofelWCTBHE  TMOCTOSIHHBIX
MarHuToB

7.15 MarnauTHoe nosie. MarHuTHoOe 1oJie 3eM/IM U ero 3HaueHue /s
JKU3HU Ha 3emiie

7.16 OnbeiT  Opcresa. MarHuTHoe 110Jie  3/1eKTPUUECKOrO  TOKa.
[IpuMeHeHVe 3/IeKTPOMarHUTOB B TeXHUKE

7.17 HelicTBe MarHUTHOTO TI0JiA Ha TIPOBOJHUK C  TOKOM.
O/IeKTpoJBUrare/lb  IOCTOSHHOrO  TOoKa.  Mcrosb3oBaHue
3/7IeKTpOoJBUraTesiell B TeXHWYECKUX YCTPOMCTBaX W Ha
TpaHCIIOpTe

7.18 Onbitel  Papazied. fIBneHWe >31€KTPOMarHUTHOW WHAYKIWH.
ITpaBuso Jlenija

7.19 Onektporeneparop. Criocobbl  MOMy4YeHUs  /1eKTPUUYECKOH
9HEPruu. OJIEKTPOCTAHI[UM Ha BO300HOB/ISIEMBIX MCTOYHHMKAX
SHepruv

7.20 [TpakTryeckue pabOTHI:

OMBITHI T10 Ha6JII-O,Z[6HI/II-O JJIEKTPU3dlJUU TeJl I/IH,Z[YK].[HEﬁ " TIpH
COIIPUKOCHOBEHHUMH.
I/ICCJIe,I[OBaHI/Ie I,Z[(E‘I‘/'ICTBI/ISI 3JIEKTPUYECKOI'O I10J11 Ha ITPOBOJAHWKH




Y IU3/IeKTPUKHU.

Cbopka 1 poBepKa pabOThI 3/IEKTPHUUECKOH L[eT TIOCTOSTHHOTO
TOKa.

V3mMepeHue U peryivpoBaHue CUIbI TOKA.

V3mepenue U peryivpoBaHye HallpsKeHUs.

VccnepoBaHve 3aBUCMMOCTA CWJIBI  TOKA, HWAYIEro yepes
pesucTop, OT COIPOTUB/IEHUs Pe3UCTOpa W HalpsDKeHUs Ha
pesucTope.

OnpeIThl, [@MOHCTPUPYIOLME 3aBUCUMOCTb  3JIEKTPUYECKOro
COIpPOTHBJIEHUSI TPOBOJHUKA OT €ro [JIMHbl, IIOLaAH
TI0TIepeYHOro CeyeHusl U MaTepuasa.

ITpoBepka npaBusIa CJI0KeHUst HaNpPsKeHUN 1pu
110C/Ie[l0BaTe/IbHOM COe/JMHeHUH [IBYX pe3UCTOpOB.

ITpoBepka mnpaBuna [yii CWIbl TOKa IIPU Iapa/uleJIbHOM
COeJUHeHUU pe3rCTOPOB.

OmnpeyienieHrie pabOTHI 37EKTPUUYECKOTO TOKA, HAYIETO uepe3
pesucTop.

OmnpeienieHrie MOIHOCTH 3/IEKTPUUYECKOrO TOKA, BbIZIe/IIeMOU Ha
pesucTope.

VccnepoBanve 3aBUCMMOCTA CWJIBI  TOKA, HWAYIIEro 4Yepes
JIAMITOUKY, OT HalpsDKeHUsI Ha Hell.

Ornpepenenve KII/I Harpesaress.

WccnefoBaHre MarHWTHOIO — B3aWMOJIEMCTBUSL  MTOCTOSIHHBIX
MarHuroB.

V3yyeHre MarHUTHOIO II0JI1 ITOCTOSIHHBIX MAarHUTOB IIPU MX
o0beHEHNH U Pa3ze/ieHnH .

WccnefoBaHye [eHCTBUS /1€KTPUUECKOrO0 TOKA Ha MarHUTHYO
CTpeJIKy.

OnpITsl, JleMOHCTpUpYoLIHe 3aBUCUMOCTb CUJIBbL
B3aUMO/eMCTBUS KaTyLIKA C TOKOM U MarHuTa OT CWIbI TOKA U
HarpaBJIeHus TOKA B KaTyLlKe.

V3y4eHre feliCTBUSI MArHUTHOI'O T10JI1 HA IIPOBOJHUK C TOKOM.
KoHcTpyrpoBaHue 1 u3yuyeHue paboTbl 3/1eKTPO/IBUTaTe/Isl.
N3mepenue KII/I snekTpoABUraTesIbHON YCTaHOBKHU.

OnbITbl 1O  UCC/IE[JOBAHUIO  SIBJIEHUS]  3/IeKTPOMAarHUTHOW
VHAYKLWW: UCC/IeJ0BaHNe U3MeHeHNM 3HaueHusl U HarpaB/ieHus
VIH/YKLIMOHHOI'O TOKa

7.21

®dusnyeckue SIBIEHUS B TPUPOJe: 3/€KTPUUECKUEe SIBJIEHHUSI B
aTMocdepe, 37€KTPUUECTBO >KUBBIX OPraHMW3MOB, MarHUTHOE
rose 3em/d, Apeild TO/MOCOB, POJb MAarHUTHOTO TIOJS [IJIst
JKU3HU Ha 3emiie, MOJIIPHOE CHUSHUE

7.22

TexHnueckue YCTPOUCTBaA: 3JIEKTPOCKOII, ammnepMeTp,
BOJIbTMETP, DPeOCTaT, CUeTYMK 3eKTPUUECKOM HSHEeprum,
3/IeKTPOOCBETUTE/IbHBIE TIprUOOpHI, HarpeBaresbHble
3/IeEKTPONPUOOPHI (TTPUMEpHI), 3/IeKTpUUYecKUe TIpeJoXpaHUTeNH,
3/IEKTPOMArHuT,  3JIeKTPOJBUTaTe/lb  IOCTOSIHHOTO — TOKa,
reHepaTop MOCTOSTHHOT'O TOKa




[TpoBepsiembie TpeOOBaHUS K pe3y/bTaTaM OCBOEHHSI OCHOBHOM
obpa3oBaTe/TbHOM porpaMMbI (9 Kacc)

Kog, [TpoBepsieMble MpejMeTHbIE pe3y/IbTaTbl OCBOEHNS OCHOBHOM
IIpOBEPsIeEMOr0 obpa3oBare/ibHO MTPOrpaMMbl OCHOBHOTO 0011iero o6pa3oBaHuUs
pe3ysibTara
1.1 WCII0/1b30BaTh U3yUYeHHbIe MTOHATUS
1.2 pasyMuaTh sIBJeHUs 0 OMMCAaHUI0 UX XapaKTepHbIX CBOMCTB M Ha OCHOBe

OINBITOB, A€MOHCTPUPYIOILLUX NaHHOE Cl)I/I3I/IIIECKOE sBJ/IeHHre

1.3 pacrio3HaBaThb IpOsiBJieHWe W3YYeHHbIX (U3WUYeCKUX SIBJIeHHH B
OKpY’KarollleM MHpe, B TOM 4YuC/e (pU3nuecKue sIBJIeHUsl B NPUPOJe, MPU
3TOM TepeBOJWTh TIPAaKTUUECKyI0 3a7auy B yueOHYIO, BBIJE/STb
Cyll|eCTBEeHHbIe CBOMCTBA (NIPU3HAKKN) PU3NUECKUX SBJIEHUIN

1.4 OTMUCHIBaTh M3yUeHHbIe CBOMCTBA Tel U (pU3nuecKue siBeHHsI, UCTIOJb3Ys
¢v3nuecKkre BeJWYMHBI, [IPM ONMCAHWM TPaBUIbHO TPaKTOBaTh
(bu3nYeCcKuid CMBIC/T UCTIO/b3YeMbIX BeJIMYMH, 0003HaUeHWs W eAUHUIIbI
(Y3MuecKMX BeIUUYMH, HaxOAUTb (OPMYJibl, CBSI3bIBAIOLME [AHHYIO
¢bu3nuecKyr0 BeJMYMHY C JDYTMMU BeIUMUMHAaMH, CTPOWTH TrpauKu
M3y4YeHHbIX 3aBUCUMOCTeN (PU3NYeCKUX BeJTMUMH

1.5 XapaKTepu30BaThb CBOMCTBAa Tes, (U3MUecKrde SsIBJieHUWsT W TPOLeCCHI,
WCIO/Ib3ysl W3yuyeHHble 3aKOHbI, TPW STOM [laBaTb CJOBECHYIO
(hopmMy/IMPOBKY 3aKOHA U 3alMChIBaTh €r0 MaTeMaThYecKoe BbIpa’KeHUe

1.6 00bsACHATh (hU3MUECKHe TIPOLecChl M CBOMCTBA Tel, B TOM YMC/Ie U B
KOHTEKCTe CUTyaluil NMPaKTUKO-OPUEeHTUPOBAHHOTO XapaKTepa: BbISB/IAThH
NIPUYMHHO-C/IeJCTBeHHbIE CBSI3M, CTPOUTh OObsCHeHWe u3z 2 - 3
JIOTUYECKUX I1aroB C MOMOLIbI0 2 - 3 U3yUeHHbIX CBOMCTBA (hpH3UUECKUX
sSIBJIeHUH, (PU3UUeCKUX 3aKOHA WX 3aKOHOMEPHOCTH

1.7 pellaTh pacueTHble 3ajaud (omuparoilydecss Ha cucreMy w3z 2 - 3
ypaBHeHH), UCTIONB3ys 3aKOHBI U (POPMYJIibI, CBs3bIBaIOIIME (DH3UUeCKre
BeJIMUMHBI: Ha OCHOBE aHa/iv3a YCJOBMSI 3a/lauM 3alMchiBaTh KpaTKoe
yCJIOBUE, BBISB/ISATh HEJOCTAIOI[UE WM W30BITOUHBIE JaHHBIE, BHIOMPATH
3aKOHBI U (POpMYyJIbI, HEOOXOAUMbBIe AJIsi pellleHus], POBOIUTL pPacyeThbl U
OLIeHMBATh  pPeajMCTUYHOCTh TIOJIy4YeHHOTO 3HaueHusi  (pusnueckou
BeJTMYMHBI

1.8 pacrio3HaBaTb TMpO0JieMbl, KOTOpble MOKHO DeLIMTb TIpU TTOMOIIU
(hu3MUeCKUX MeTOZOB, WCIIOJ/Ib3ysl OMUCAaHWe WCC/Ie/JOBaHUs, BbIZEATh
rpoBepsieMoe  Tpe/To/IoKeHWe, OLIeHHMBaTh TPABU/IBHOCTb — TOPsKa
MpOBeZieHUs]  UCC/Ie[JOBaHUsl, Je/laTb  BBIBOJbI, HHTEPIIPETUPOBATH
pe3y/bTaThl Hab/FOIeHNU U OTTBITOB

1.9 MPOBOJIUTh  OMBITHI 10 HabMrofeHWI0  (PU3NUECKUX —SIBJIEHUM WK




¢U3MYeCKX CBOWCTB Tel: CAMOCTOSITeIbHO COOMpaTh YCTAaHOBKY W3
n30bITOUHOrO Habopa 000py/OBaHUs, OIMMCHIBATL XOJ OIbITA WU €ro
pe3yJbTaThl, JOPMYIUPOBATh BHIBOJbI

1.10

TIPOBOZUTE TIPYM HEOOXOJUMOCTH CEPHUI0 MPSMBIX U3MEpEeHUH, OTpezersis
cpefiHee 3HaueHWe U3MepsseMOM Be/qMuMHbl ((OKYCHOe pacCTOsIHHe
cobuparorieid JIMH3bI), OOOCHOBBIBaTH BBLIOOp criocoba U3MepeHUs
(u3mMepuTeTBHOTO TTPUOOpa)

1.11

MPOBOJUTh MCC/AEe/JOBaHHWe 3aBUCHMMOCTel (U3MUeCKUX BEeJWYUH C
WCTO/b30BaHMEM TPSIMBIX M3MepeHWM: IJIaHMpOBaTh HCC/efloBaHUe,
CaMOCTOSTE/ILHO ~ COOMpaTh  YCTaHOBKY, (UKCHPOBATh  Pe3yJ/bTaThl
MO/TyYeHHOM 3aBUCUMMOCTH (DU3MUECKMX BeJIMUMH B BHJe Tabmul u
rpa¢uKOB, Jie/iaTh BHIBO/IbI TIO Pe3y/bTaTaM UCC/Ie[j0BaHUs

1.12

IMMPpOBOAWTL KOCBEHHBIE H3MEDEHUSA CbI/BI/IIJECKI/IX BE€/IMUMH: TUIdHUPOBATH
Hn3MepeHus, CO6I/IpaTb JKCIMEPUMEHTA/IbBHYIO YCTAdHOBKY U BBbITIOJIHATD
n3smMepenud, ciaeaysa Hpe,Z[JIO)KeHHOﬁ HMHCTPYKLHWH, BBIYHUC/IATL 3HAUEHHE
BE€/IMUMHBI U1 dHA/IM3UPOBATH MOJIYYE€HHBI€ PE3Y/IbTaThl C YUHETOM 3a,anH0171
TMOrpenHoCcTr I/IBMGPEHI/II‘;I

1.13

co0JTro/1aTh MpaBU/Ia TEXHUKK Oe301acHOCTH TIpU paboTe ¢ 1abopaTopHBbIM
obopyjoBaHrEM

1.14

pas3/nvyaTth OCHOBHble TIpU3HAaKU M3yueHHbIX (U3NYECKUX MOJeneu:
MaTepuajibHasi TOYKa, abCO/IFOTHO TBepZoe Teso, TOYeuHbId HCTOUYHMK
CBeTa, Jiyy, TOHKas J/MH3a, [JlaHeTapHas MOJe/b aToMa, HYKJIOHHas
MoO/iesIb aTOMHOT0 siipa

1.15

XapaKTepu30BaTh TPUHIUIBI  JEMCTBUS U3yUeHHBIX TMPUOOPOB U
TeXHUUECKHUX YCTPOMNCTB C OMOPOM Ha UX OMUCAHUS, UCTIONb3Yys 3HAHUS O
CBOMCTBaXx (HU3NUECKUX sABJIEHUH U  HeobxoguMmble  (du3NUecKue
3aKOHOMEPHOCTH

1.16

WCII0/Ib30BaTh CXeMbl U CXeMaTUYHble PUCYHKU WU3YUEHHbIX TeXHUUECKUX
YCTPOWCTB, W3MepUTe/bHbIX TPUOOPOB U TEXHOJOTHUeCKUX TPOLIeCCOB
MPU PeIIeHUH yueOHO-TIPAKTHUUeCKUX 3a/lay, OINTHUECKHUEe CXeMbl st
MOCTPOeHUsT U300pa’keHH B TIJIOCKOM 3epKasie ¥ coOuparolieil H3e

1.17

MPUBOAUTL  TIpUMepbl  (HaxoJuWThb  UH(OpPMALMIO O  TMpUMepax)
MPAKTUYECKOTO HCTIO/b30BaHUSI (DU3UUECKUX 3HAHWW B TOBCEIHEBHOMU
JKU3HU 711 obecrieueHunsi 6€30MacHOCTH Mpy obpalieHyuy ¢ ripubopaMu U
TeXHUYECKUMHU YCTPOMCTBaMH, COXPAHEHHUSI 3[I0POBbsS U COOJIIOJeHUS
HOPM 3KOJIOTUYeCKOT0 TIOBeZIeHHsI B OKpY Katollelt cpejie

1.18

OCYILLeCTB/ISATh TOWUCK HHGOpPMauuy (H3UUeCKOTO COJep)KaHusi B CeTH
WHTepHeT, caMOCTOSITe/TbHO (OPMYIUPYsl TTOUCKOBBIMA 3arpoc, HaXOJAWTh
MyTU OTpejie/ieHrs] JOCTOBePHOCTH TOJyueHHOW MH(OpMAaLMi Ha OCHOBe
VMMEIOLUXCS 3HAHUW U JOTIOJIHUTE/IbHBIX UCTOUHUKOB




1.19

WICTI0/1b30BaTh TIPY BBINIOJHEHUM Y4eOHBIX 3aflaHui Hay4yHO-IIOMYJ/ISIPHYIO
UTepatypy (pr3nuecKoro cojiep>kaHusi, ClipaBOYHbIe MaTepuasbl, PeCypChl
ceTh VIHTepHeT; BjaZeTb IIpUeMaMM KOHCIIEKTUDOBaHMS TeKCTa,
ripeo6Opa3oBaHus MHGOPMALX U3 OFHOW 3HAKOBOU CHCTEMBI B IPYTYIO

1.20

C037aBaTh COOCTBEHHbIE TIMCbMEHHBbIE M YCTHbIe COOOIIeHHWs Ha OCHOBE
MHpOpMaLlMM W3 HeCKOJIBKMX HCTOYHHUKOB (DPU3MUECKOro COZleprKaHus,
MyO/IMYHO TIPeJCTaBIATh Pe3yJ/IbTaThl IPOEKTHOW UM UCC/Ie0BaTeNbCKON
JleITeJIbHOCTH, IPA  3TOM  TIPaMOTHO  MCMO/b30BaTbh  M3yUYeHHBIN
MOHATUIHBIN armnapar u3yuyaemMoro pasjesna (U3MKA U CONPOBOXKAATh
BBICTYIUIEHMe TIpe3eHTalied C yyeToM o0COOeHHOCTell ayJUTOpUU
CBePCTHUKOB

1.21

MPU  BBIMIOJTHEHUM YYeOHBIX TPOEKTOB U HCC/IeAOBAaHUM (DU3MUECKUX
MIPOLIECCOB  pacrpefieiaTb 00s3aHHOCTU B TPYINie B COOTBETCTBUM C
MOCTaB/€HHBIMM 3a/jlayaMU, C/Ie[JUTh 3a BBIMIOJIHEHWEM I/laHa [|eHMCTBUN U
KODPEeKTHpPOBAaTb €ro, afZieKBaTHO OL|eHWBAaTh COOCTBEHHBIM BK/IaJ B
JlesATeJIbHOCTh TPYIIIbI, BEICTPAUBaTh KOMMYHUKAaTUBHOE B3aUMO/IENCTBUE,
TIPOSIBJISISE TOTOBHOCTD pPa3pellaTh KOH(JIUKTbI

ITpoBepsiemble 371eMeHTHI coziep>kaHus (9 Kiacc)

Koz
paszena

3/1eMeHTa

KO,Z[ HpOBepHE‘MLIe 3JIEMEHTHI COJAep>KaHHUsA

8

MEXAHNYECKUE ABJIEHNA

8.1 Mexanuueckoe fBwkeHue. MarepuanbHasd Touka. Cucrema
orcuera

8.2 OTHOCUTENBLHOCTh MEXaHUUeCKOI'0 IB)KeHHsI

8.3 PaBHOMepHOe NpsIMOJIMHeHOe ABWXKeHHe

8.4 HepaBHOMepHOe mpsiMosiMHeliHOe JBibkeHue. CpeaHsss U
MrHOBEHHasi CKOPOCTh TeJla [IPU HePaBHOMEPHOM [IBUKEHUH

8.5 YckopeHnue. PaBHOyCKOpeHHOe TIPSIMOJIMHEMHOe JIBU)KeHHe

8.6 CobopHoe magieHre. OnbIThI ["anmmes

8.7 PaBHOMepHOe [BW)KEHHWe M0 OKpPY)KHOCTU. Ilepuos u uacrtorta
obpairieHusl. JIuneliHas u yTJIOBast CKOPOCTH.

LleHTpOCTpeMUTebLHOE YCKOpeHHe

8.8 [TepBbIii 3akoH HbrOTOHA

8.9 Btopoii 3akoH HetoTOHa

8.10 TpeTuii 3akoH HbtoTOHa




8.11

[TpUHLUIT CYTIePIIO3ULIUU CUJT

8.12 Cwuna ynipyroctu. 3akoH ['yka

8.13 Cuna TpeHus: Cula TPEHUSI CKOJIb)KeHMs, CUa TPeHMs IOKOS,
Jipyrue BUbl TDEHUS

8.14 Cua TsDKeCTM M 3aKOH BCEMHUPHOIO TATOTeHUs. YCKOpeHue
CBOOO/THOTO TaZIeHUsS

8.15 Oewxkenve 1iiaHer BOKpyr CosHua. IlepBasg kKocmuueckas
cKopocTb. HeBecoMOCTb M meperpysku

8.16 PaBHOBecre MaTepyanbHOM TOUKW. AGCOMIOTHO TBepAoe Teso

8.17 PaBHOBecue TBepZOro Tesja C 3aKpeIUIEHHOW OChbHO BpalljeHHsl.
MowmeHT cuibl. LieHTp TsKecTH

8.18 Vmnynbc Tena. Vi3smeHeHue umitysibca. VIMITy/1bC CHJIbI

8.19 3aKOH COXpaHeHUs UMITyJ/bCa

8.20 PeakTrBHOe [BH)KEeHUE

8.21 MexaHuueckast paboTa ¥ MOLHOCTb

8.22 PaboTta cun TsKeCTH, ympyroctd, TpeHus. CBsi3b SHepruud u
paboThI

8.23 [ToTeHuanbHas HEPrys Tesa, IMOAHATOTO HaJ MOBEPXHOCTLIO
3emnu

8.24 [ToTeHIMaMbHasi IHEPTHSI CXKATOU MPY>KUHbI

8.25 Kunetnueckasi s3Heprusi. TeopeMa 0 KUHeTUUeCKOW SHEPTrUu

8.26 3aKOH COXpaHeHMs] MeXaHUueCKOW SHepruu

8.27 [TpakTryeckue pabOTHI:

OmnpeniesieHne CpefiHeH CKOPOCTH CKOJIbKeHUsT Opycka Wiu
JIBDKEHMSI 111apUKa M0 HaK/IOHHOM M/I0CKOCTH.

OnpeseneHve  yCKOpeHWsi Tefa TPU  PABHOYCKOPEHHOM
JIBIDKEHUU T10 HAKJIOHHOM TJIOCKOCTH.

VccnenoBaHuie 3aBUCMMOCTH MYTH OT BpeMeHU

TIPYU PABHOYCKOPEHHOM /IBWKeHUU 0e3 HauaTbHON CKOPOCTH.
[TpoBepKa TUIIOTE3bI: €C/M MPU PABHOYCKOPEHHOM [JBMXXKEHUU
0e3 Haua/lbHOW CKOPOCTHM MYTH OTHOCSTCS KaK psifi HEUETHBIX
yKCesl, TO COOTBETCTBYIOIIMe TIPOMEXYTKA BpeMEHHU OZIMHAKOBBI.
WccnemoBaHre 3aBUCUMOCTH CUJTbI TPEHUS CKOJTB>KEHUS OT CUJTBI
HOPMaJIbHOTO /IaB/IeHUS.

Onpenienenve K03 duieHTa TPEHUS CKOTbXXEeHHUSL.
Orpe/ienieHre XKeCTKOCTH TPY>KUHBI.




Onpepnenenvie paboTbl CWIbI TpPeHUs TIPU PaBHOMEPHOM
JTBIDKEHUH TeJIa TI0 TOPU30HTATbHON TTOBEPXHOCTH.
OnpepeneHvie paboThl CU/bI YIIPYTOCTU TIPU TIObeMe Tpy3a C
WCTI0/Tb30BaHHEM HETIOIBIDKHOTO U TIOJJBMXKHOTO OJIOKOB

8.28 dusnueckue sBeHUS B IIPUPOJe. TMPWIMBbI U  OTJIMBBI,
JiBrkeHue 1aHeT Co/IHeYHOM CUCTeMbl, PeaKTUBHOE /IBU)KEeHUe
JKUBBIX OpPraHU3MOB

8.29 TexHuyeckre yCTPOWCTBA: COUAOMETP, AATUMKH TIOJI0XKEHUs,

pacCTOsIHUSI U YCKOPEHHs1, PAaKeTbl

MEXAHUYECKUNE KOJIEBAHWA 11 BOJIHBI

9.1 KonebarenbHoe  awkeHwe. OCHOBHbIE — XapaKTePUCTHUKU
KoJsiebaHWIA: TIepUo/l, UaCTOTa, aMIUIUTY/ja

9.2 MaTeMaTHueCKUii W TIDY)KMHHbIM MasTHUKU. [IpeBpaiieHue
SHEPTUU MpH KojiebaTeTbHOM /IBWKeHUN

9.3 3aTyxaroiue kKonebanust. BeIHyK1eHHbIe KonebaHust. Pe3oHaHC

9.4 Mexanuyeckue BoyiHbl. CBOMCTBAa MeXaHMYeCKHMX  BOJIH.
[IpozonbHbBIe U MOTNepeyHble BOJIHBI. [ljIMHA BOJIHBI U CKOPOCTH
ee pacrpocTpaHeHMs. MexaHuUUeCcKHe BOJIHBI B TBEpZAOM Telle,
ceiicMUUecKre BOTHbI

9.5 3ByK. ' DOMKOCTB 1 BbICOTa 3ByKa. OTpakeHue 3ByKa

9.6 WNHbpas3ByK U yabTpa3ByK

9.7 [TpakTryeckue pabOTHI:
Ormpe/iesieHre YaCTOTHI U TIepHOZA KoyiebaHW MaTeMaTHUeCKoro
MasiTHUKaA.
OnpezeneHye uyacTOTbl W TepUOZa KoJyiebaHUM TMPY>XKUHHOTO
MasiTHUKa
WccnenoBanue 3aBUCUMOCTH rnepuoza KosebaHui
MO/IBELIEHHOT'0 K HUTH TPy3a OT JJIMHbI HUTH.
WccnefoBaHre 3aBUCUMOCTH TepuoZa KoJsiebaHuil MpY>KUHHOTO
MasTHUKa OT MacChl Ipy3a.
[lpoBepka He3aBUCMMOCTM Tepuojia  KojebaHMM  Tpy3a,
MO/IBELIIEHHOI0 K HUTH, OT MacCChl FPy3a U XKeCTKOCTH TPY’>KUHBI.
M3mepeHue yCKOpeHUsi CBOOOZHOTO Tia/|eHust

9.8 ®dusnyeckue sB/IeHUSI B TPUPOJE: BOCIPUSTHE 3BYKOB
JKABOTHBIMY, 3eMJIeTpsICeHHe, CelCMHYeCKHe BOJIHbI, L[yHaMH,
3X0

9.9 TexHUuyecKre yCTPOUCTBA: 3X0JIOT, UCTIOIb30BaHUE YJIbTPa3ByKa

B OBITY U TEXHHKE
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SJIEKTPOMAT'HUTHOE IIOJIE 11 DJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 OJIGKTDOMAarHuTHOe  1MoJie.  DJIEKTPOMarHuTHbIe  BOJIHBI.
CBoliCTBa 3/1eKTPOMarHUTHBIX BOJH

10.2 I[TIkasa 3/1eKTPOMarHUTHBIX BOJIH

10.3 OJIeKTpOMarHuTHas npupoga csera. CKOpocTh cBeTa. BosHOBbIe
CBOICTBa CBeTa

10.4 [TpakTryeckue pabOTHI:
V3yyeHre CBOWCTB 3/IEKTPOMarHUTHBIX BOJIH C TIOMOILBIO
MOOUTBHOTO TeedoHa

10.5 dusnyeckue sB/eHWS B TIpupoje: Ouomoruueckoe JedcTBHE
BU/JIMMOT0, y/IbTPa(prOI€TOBOIO U PEHTT€HOBCKOI'0 U3/TyYeHU!

10.6 TexHUUyecKre yCTPOMCTBA: MCIO/b30BaHUE 3J1IEKTPOMAarHUTHBIX
BOJIH [I/IS1 COTOBOM CBSI3U

11 CBETOBBIE ABJIEHUA

11.1 JIyueBast Moziesib cBeTa. VICTOUHMKM CBeTa

11.2 [IpsiMoiMHeHOe pacripoCcTpaHeHre CBeTa

11.3 Otpaxenue cBeta. [1110ckoe 3epKasio. 3aKOH OTpakeHHs CBeTa

11.4 [Ipenomnenve cBeta. 3akOH IpejiomyieHus cBeta. IlosiHOe
BHYTpEHHee OTpa)keHue CBeTa

11.5 JIunsa. Xog yydel B IMH3e

11.6 OnTuueckas cuctema ¢oToarrapaTa, MUKPOCKOTIA U TejiecKora

11.7 I'ma3  kak  onTuyeckasg  cucrema.  biau3opykoctb U
Jla/TbHO30PKOCTh

11.8 Pasnokenue Oesoro cBera B crektp. OmbiTel HbloTOHA.
CrokeHue CrieKTpasbHbIX LIBeTOB. Jlucrepcus cBeta

11.9 [TpakTrueckue paboThI:
VccnenoBaHue 3aBUCMMOCTH yrjla OTPaKeHUsI CBETOBOIO Jiyya
OT yrJjia NnajeHusl.
M3yueHre XapaKTePUCTHK W300pa’keHWs MpeiMeTa B TUIOCKOM
3epkaiie.
VccnepnoBaHue 3aBUCUMOCTU yIVIa TPeIOMJIEHHS CBETOBOTO
Jlyda OT yIJia afieHus1 Ha rpaHuLie "BO3JyX - CTEeK/I0".
[MTonyueHre n306paXkeHHH C IOMOIIIBIO COOMPAFOITel JTMH3BI.
Ornpeziesienie  ()OKYCHOTO pPacCTOSIHUSI W ONTHYECKOW CUJIbI
cobuparolei JTMH3bI.
OMBITHI TIO Pa3/IOKeHHUIO OesIoro cBeTa B CIIEKTP.




OmnbITHI 110 BOCTIPUSITUIO 1[BETA TMPeAMeTOB TNpY UX HabJIF0ZeHuH
yepes [1BeTOBble (DPU/IbTPbI

11.10 ®dusnueckue sBjeHUs B mpupoge: 3artMeHus Cosnua v JIyHsl,
[[BeTa Tej, OINTHYeCcKWe sBJieHUs B atMocdepe (1BeT HeOa,
pedpakiiys, pagyra, MUpax)

11.11 TexHuuecKkre YCTPOWMCTBA: OUKW, TIePUCKOI, QoToamnmapar,
ONTUYECKHe CBETOBO/bI

12 KBAHTOBBGIE ABJIEHUA

12.1 OnbiTel Pesepdoppa u muiaHeTapHas MoJenb aroma. Mogenb
aroma bopa

12.2 WcnyckaHye W [OIJIOIjeHUWe  CBeTa aTOMOM. KBaHTHIL
JIuHelyaTble CIIeKTPbI

12.3 Pasii0akTUBHOCTD. Asb(a-, OeTa- U TaMMa-U3/TyueHHsI

12.4 Ctpoenue atoMHOro sizjpa. HykjioHHas Mozieslb aTOMHOIO sifjpa.
N3oTomnsl

12.5 PagnoakTyBHBIe mpeBpalljeHus. [lepyog mosypacnaza aTOMHBIX
Aanep

12.6 fAnepHble peakyyu. 3aKOHbl COXpaHeHUs] 3apsijOBOrO0 U
MacCOBOI'0 YMCes

12.7 OHeprus CBsA3U aTOMHBIX si7iep. CBsi3b MacChl U SHePruu

12.8 Peakumu cuHTesa u fenenud sgep. Vicrounvkuy sHepruu CosiHLa
Y 3Be3[

12.9 AnepHas sHepreTuka. /lelicTBHe paJMOaKTUBHBIX U3/1yYeHUN Ha
JKVBbI€ OpPraHH3MBbI

12.10 [pakTrueckue paboThI:
Habmto/ieHue CI/IOIIHBIX U TMHeHYaThIX CIIeKTPOB U3Ty4YeHusl.
WccnenoBaHue TpPeKOB: H3MepeHHWe SHepruyd 4YacTULbl 110
TOpPMO3HOMY Ty TH (110 hoTorpadusim).
V3mepeHue paiioaKTUBHOTO oHa

12.11 dusnyeckue ABJIEHUA B npupoze: eCTeCTBEeHHbIN
Pa/IM0aKTUBHBIM (DOH, KOCMUUECKHEe JIy4Yd, pPaJM0aKTUBHOE
W3/lyyeHue TIPUPOJHBIX MUHEpasoB, JEeUCTBUE PaJUOaKTUBHBIX
W3/IyueHui Ha OpraHu3M YejioBeKa

12.12 TexHuueckre YCTPONCTBAa: CIEKTPOCKOMN, WHAWBUAYalIbHbIN
Jlo3umeTp, Kamepa BusibcoHa




15151 IpoBeJieHrs1 OCHOBHOT'O I'OCY/IapCTBEHHOIO 3K3aMeHa Io ¢u3uke (fanee - OI'D no
bu3MKe) UCTOb3yeTCs MepedeHb (KoAudUKaTop) IMpoBepsieMbIX TpeOOBaHWM K pe3y/bTaTaM
OCBOEHHMsSI OCHOBHOM 00pa3oBaTe/ibHON TPOrpaMMbl OCHOBHOTO 00mjero o0pa3oBaHUSI U
3/IEMEHTOB CO/IeP>KaHUsI

[TpoBepsiembie Ha OI'D 110 pu3rKe TpeOOBaHUS
K pe3y/ibTaTaM OCBOEHHSI OCHOBHOM 00pa30oBaTelbHOM MPOrpaMMbI
OCHOBHOTO 0011]ero 06pa3oBaHUs

Kog [TpoBepsiemble TPeOOBaHMS K TIPeIMETHBIM pe3y/ibTaTaM 0a30BOr0 YPOBHS
IIPOBepsieMOro | OCBOEHMsI OCHOBHOM 00pa3oBaTe/ibHOM MPOrpaMMbl OCHOBHOTO 0011[ero
TpeboBaHUs obpa3soBanus Ha ocHOBe PI'OC
1 [Tonnmanvie posu GY3MKK B HAYYHOU KapTHHE MUPa;

c(hOpMHPOBAHHOCTE 0a30BBIX TPE/CTABIEHUM O 3aKOHOMEDHOM CBS3U U
103HAaBaeMOCTU SIBJIEHWM TIPUPO/bI, O POJIM JKCIIepuMeHTa B (H3UKe, O
cucreMoobpa3ymoiieii posii (U3MKA B pa3BUTHM eCTeCTBEHHBIX Hayk,
TEeXHUKWA W TeXHOJIOTH, 00 3BOOIMK (PU3NUECKUX 3HAHWUM U UX POJIU B
11eJIOCTHOM eCTeCTBeHHOHAyYHOM KapTHMHe MHpa, O BKJajile POCCUMCKUX U
3apy0e)KHBIX YUEeHBIX-(U3UKOB B pa3BUTHE HayKH, 00bsCHEHHE TTPOI[eCCOB
OKPY>KaloIllero MuUpa, pa3BUTHe TeXHUKW U TeXHOJIOTHI

2 3HaHUS O BUZAX MaTepuu (BeIeCTBO U T0Jie), O JIBWKEHWH Kak criocobe
CYIIIeCTBOBaHUsT MaTepuH, 00 aTOMHO-MOJIEKY/IIDHOW TEOPUU CTPOEHUS
BellleCTBa, O (pM3UUECKOW CYIIHOCTH SIBJIEHUW TIPUPObI (MeXxaHUYeCKuX,
TETJIOBBIX, 3/IEKTPOMAarHUTHBIX U KBAaHTOBBIX);

yMeHHe pa3iyaTh siBJIeHUs 110 OMMCAaHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBe OIIbITOB, IEMOHCTPUPYIOIIUX IaHHOe PU3nUecKoe sBJIeHUe;
yMeHHe pacrio3HaBaThb TIPOsIB/ieHHe H3yueHHbIX (U3UUeCKUX SIBJIeHUUN B
OKpY>KatoIlleM MHUpe, Bbifie/isisl X CyIlleCTBeHHbIe CBONCTBA (TMPHU3HAKU)

3 BJIEIAEHI/IG OCHOBAMHU TTOHATUMHOI'O dllllapaTa U CUMBOJ/IMYECKOI'O A3bIKd
(bI/BI/IKI/I W HUCIIO0JIb30BdHKE UX [JId PelleHHa yqe6HbIX 3a/a4;

YMe€HHE XdPAKTe€PU30BATb CBOMCTBA TeJI, (:I)I/IBI/I‘JECKI/IG AB/IeHUA U
nmponeccel, UCII0/Jb3yA (bYH,I[aMeHTaIIbeIe W SMITMPHUYECKHEe 3aKOHBI

4 YMeHue OInuChIBaTh HN3y4yeHHbIe CBOICTBa Te/l U CbI/I3I/II—IeCKI/Ie SABJ/1€HNA,
HCII0J/Ib3Yy4 Q)HBH‘JECKI/IQ Be/TMUYHHBI

5 BnageHue ocHoBaMU METOZIOB HayUHOTO MIO3HaHUsI C yUeTOM COO/Io/eHust
ripaBu1 6e30MacHOro Tpy/a:

HabsmozieHre (U3MUecKUX SIBJIeHUI: yMeHHe CaMOCTOSITe/TbHO cobuparthb
9KCIIePYMEHTa/IbHYI0 YCTAHOBKY M3 JaHHOro Habopa oGopyzoBaHus IO
WHCTPYKLIWM, OIMChIBaTh XOJ, OIbITa M 3alMChIBaTh €ro pe3yJbTaThbl,
(hopMy/IMpOBATh BHIBOJB;

MpoBefieHre TIPSMbIX W KOCBEHHBIX W3MepeHW (QU3MuecKuX BeUUMH:
yMeHHe  IJIaHUpOBAaTh  W3MepeHus,  CaMOCTOSATeJIbHO  CcoOHMpaTh
JKCTIepUMeHTa/IbHYl0 YCTaHOBKY IO WHCTPYKLIMM, BBIYUC/ISTH 3HaueHHe
Be/IMYMHBI ¥ aHAM3MPOBATh TIOTyUYeHHbIe Pe3y/bTaThbl C YUeTOM 3a/JaHHOU




MOTPEITHOCTU Pe3y/IbTaToOB M3MepeHHH;

MIpOBe/IeHHEe HECJIO>KHBIX 9KCTIepUMEHTaTbHbIX HCCIIeIOBaHMIA;
CaMOCTOSITe/IbHO COOMPaTh IKCIIePUMEeHTAbHYI0 YCTaHOBKY U TPOBOJIUTH
HCCIeIoBaHUe 110 WHCTPYKLIMH, TPE/ICTaB/IATh MOTyUeHHbIe 3aBUCUMOCTU
¢busnyeckux BeJMUMH B BUAe Tabimul, U rpadMKOB, YUMTHIBATh
TOTPEIITHOCTH, /Ie/IaTh BBIBOABI 110 pe3yJibTaTaM UCC/IeI0BaHUS

[ToHMMaHMe XapaKTepHbIX CBOMCTB (pu3nuecKux Mo/jieseli (MaTepranbHas
TOYKa, abCOJIFOTHO TBepJioe Teso, MOJe/Id CTPOEHHS Ta30B, KUJKOCTeN 1
TBepABIX TeJl, IJIaHeTapHasi MOJle/lb aTOMa, HYKJIOHHasi MOZie/lb aTOMHOIO
si7ipa) ¥ yMeHHe NIPUMEeHSTh UX J1s1 00bsicHeHUsl (PM3MUeCcKUX IPOLieCcCoB

YMeHMe 00bsACHATH (hM3MUeCKUe TIPOLeCChl ¥ CBOMCTBA TeJl, B TOM YHCIe U
B KOHTEKCTe CHUTyalud IIPaKTUKO-OpPUEeHTHMPOBAaHHOIO XapakTepa, B
YAaCTHOCTH, BBIAB/IATh NPUYMHHO-CIe[CTBEHHble CBSI3M U CTPOUTH
00bsICHEHHe C OTOpOM Ha W3yueHHbIe CBOMCTBA (PU3NUYECKUX SIBIEHHH,
(hu3ryecKre 3aKOHbI, 3aKOHOMEPHOCTH 1 MO/Je/In

YMeHue peliath pacueTHble 3a/auu (Ha 6ase 2 - 3 ypaBHEHHI), UCITO/Ib3YS
3aKOHBI U (POPMYJIbI, CBSI3bIBatOIIMe (hH3UUeCKre BeJIMUUHbI, B UaCTHOCTH,
3arMChiBaTh KpaTKOe YCJIOBHME 3aZlauM, BBISB/SATH HEJOCTAIOIIVe JIaHHbIe,
BbIOMpaTh 3aKOHBI W (OpPMyJbl, HEOOXOAWMBIE /JIi ee pelIeHMs,
WCTIO/b30BaTh CTMpaBOUHbIe JAHHBIE, TIPOBOJUTH pacueThl M OLeHWBAThb
PeayIiCTUUYHOCTh TI0JIyUeHHOTO 3HaueHusi PU3nueckoil Be/TMUKHbBI, yMeHue
orpezieNiiTb Pa3MEPHOCTb (PU3MYEeCKOW BeMUMHBI, TOJyYeHHOM MpHu
pellieHrH 3ajjauun

YMeHHe xapaKTepu30BaThb MPUHLIUIBI JeHCTBUS TEXHUUECKUX YCTPOMCTB,
B TOM 4YuC/ie OBITOBBIX TPUOOPOB, W TPOMBIIIEHHBIX TEXHOJOTHUECKUX
TPOLIECCOB M0 UX OMKCAHWIO, UCT0JIb3Ys 3HAaHUS O CBOMCTBAaX (PM3UUECKUX
sIBJIeHUH ¥ HeoOXoaMble (hr3nyecKrie 3aKOHOMEPHOCTH
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YMeHHe UCII0/Ib30BaTh 3HAHUS O PU3NUYECKUX SIBJIEHUSIX B TTOBCEJHEBHOU
JKU3HU i1 obecrieueHusi 6e30MacHOCTH TpU 0oOpallleHuu C ObITOBLIMU
npubopaMM M TeXHUYeCKUMM YCTPOWMCTBAMH, COXPaHEHHUsI 3/10pOBbsI U
cob/rofieHUsT HOPM 3KOJIOTMUEeCKOT0 TOBeZleHUs] B OKpY»Karollleil cpefie;
MOHMMaHue HeoOXOAWMOCTH TIpUMeHeHUsl [OCTIKeHWd (usuku u
TeXHOJIOTHH /i PaLIMOHATLHOTO TMPUPO/I0TI0b30BaHUsI
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OmnbIT mOMCKa, T1peobpa3oBaHMss U TpeJcTaB/ieHUs HHGOPMaLU
(u3nyeckoro cofep)kaHusi C  HCIO/Ab30BaHHWEM  HUH(OPMaLMOHHO-
KOMMYHHKAaTUBHBIX TeXHOJIOTUH;

yMeHHe OLieHMBaTb [JOCTOBEPHOCTh MOTy4YeHHOW MH(OpMallMy Ha OCHOBe
VIMEIOLIUXCS 3HaHUM U [JONOTHUTE/IbHBIX HCTOYHUKOB;

yMeHHe WCIO/b30BaTh TIPU BBINIOJHEHWH YyueOHBIX 3a/aHUi Hay4yHO-
TMOMYJ/ISIPHYIO  JIUTepaTypy (U3M4ecKoro Cofiep)kaHusi, CIpaBOYHbIe
MaTepuasbl, peCcypchl cety VIHTepHeT;

B/ajeHre 0a30BbIMU HaBbIKaMM IpeobOpa3oBaHusi MH(OpMALMK U3 OFHOU
3HAKOBOM CHCTeMbl B JpYIYyIO; yMeHHe CO03[aBaTb COOCTBEHHbIE




MMCbMEHHbBIE W YCTHBIE COO6LL[€HI/IFI Ha OCHOBe I/IH(I)OPMEIL[I/II/I us3
HeCKOJIbKUX MCTOUYHUKOB

[TepeueHsb 3/1eMeHTOB CoZlep>KaHus, TpoBepsieMblx Ha OI'D no ¢u3uke

Kopg [TpoBepsieMbIii 3/1eMeHT CO/iepKaHus
1 MEXAHWYECKUE ABJIEHUA
1.1 Mexannueckoe faBwKeHue. MarepuanbHags Touka. CucremMa — oTCyera.
OTHOCUTETBHOCTD JBUXEHUS
1.2 PaBHOMepHOe ¥ HepaBHOMepHOe ABwxeHHe. CpefHssi CKOpoCcTb. dopmyna ais
BBIUMC/IEHUS CPeJIHed CKOPOCTH:
S
vV =—
t
1.3 PaBHOMepHOe TIpSIMO/IMHENHOe [BrKeHWe. 3aBUCHMOCTb KOOPAMHATHI Tejla OT
BPEMEHHU B C/lyyae paBHOMEPHOTO TIPSIMOJIMHEWMHOTO [IBUYKEHUS:
X(t) = Xo + Vit.
'padyky 3aBUCMMOCTM OT BpeMeHU [Jisi TPOEKLUM CKOPOCTH, TMPOeKLUU
rnepeMeLeHusi, IyTH, KOOpPAWHATbl TIPA PABHOMEPHOM MPSAMOJJUHENHOM
JBWKEHUH
1.4 3aBUCUMOCTb KOODAMHATBI Tejla OT BpPeMEeHM B CJiyyae pPaBHOYCKOPEHHOrO
MPSIMOJTMHEMHOTO IBW)KEHUS:
t2
X(t) :XO +v0xt +ax -
2
dopmysbl A1 TPOEKLMH TlepeMelleHusi, NPOeKLHUU CKOPOCTA W TIPOEeKLIUU
YCKOPeHUSsI IPU PaBHOYCKOPEHHOM MPSIMOJIMHENHOM JIBUYKEHUU:
t2
sx(t) :VOX .t+ax )
2
v () =v,, +a, t,
ax(t) = const,
2 2
Vax™ = Vi~ = 28Sx.
I'padviki 3aBUCUMOCTM OT BpeMeHU /i TIPOeKLUU YCKOPEeHUs, MPOeKLUU
CKOpPOCTH, TMPOEKLMH T[epeMeleHns, KOOPAUHATbl TIPpU PaBHOYCKOPEHHOM
MPSIMOJTMHENTHOM [IBW)KEHUU
1.5 CBobOosHoe mageHre. PopMysibl, OMUCHIBarOIIMe CBOOOJHOE TajieHHe Teja TIo




BepTUKaIU (ABWKeHHe Teja BHU3 WIM BBePX OTHOCUTEBHO I10BEPXHOCTU
3emnn). I'padvky 3aBUCMMOCTM OT BpeMeHU [Jis1 TPOeKLUU YCKOpeHWs,
MIPOEKLIMY CKOPOCTH Y KOOPAMHATHI ITPY CBOOOHOM TaJleHuH TeJla 110 BepTHUKaIn

1.6 CKOpPOCTb paBHOMEDHOTO [IBM)KEHHS Teja I10 OKPY)KHOCTU. HarpasieHue
CKOPOCTH.
dopmyna /s BbIUMCIEHUS] CKOPOCTH uepe3 pajuyC OKDPY)XHOCTU U TepUof,
obparrieHust:
27R
vV =—.
T
LleHTpoCcTpeMuTeIbHOE  yCKOpeHWe. HarpaBieHue 1[@eHTPOCTPEMHUTEeTbHOTO
yckopeHnusi. Dopmyna [i/1s1 BBIYMC/IEHUS] YCKOPEHUS:
a =Y
“ R
dopmyiia, cBsI3bIBarOLIast ePUO/] M UaCTOTY oOpallieHus:
1
v=—
T
1.7 Macca. ITnotHoCTS BeljectBa. PopMyia [ij1s1 BBIUUC/IEHUS IVIOTHOCTHU:
o= m
v
1.8 Curna - BeKTOpHas pusmueckas BesiuriHa. CrioyKkeHre CUuil
1.9 ABnenne nnepuyu. IlepBbiii 3akoH HeroToHA
1.10 |Bropoi 3akoH HbtoTOHA:
F =m-a.
CoHaripaB/IeHHOCTh BEKTOpa YCKOPEHHUsI Tejla U BeKTOpa CUJIbl, 1elCTBYIOIIeN Ha
Teso
1.11  |B3aumogeticTBue Tes. TpeTuii 3aKkoH HbloTOHa:
F,.,=-F_,
1.12 | TpeHue MOKOSI U TpeHUE CKOJIbKeHUst. Popmysia [/l BBIYMCIEHUS MOAYJISI CUJIbI
TPEHUS CKOJTbXKeHUSI:
F,=p N
1.13 |Hdedopmarusi Tena. Ympyrue U Heynpyrue pedopmaiu. 3akoH YIpyrou

nedhopmanyu (3akoH I'yka):




F =k -Al

1.14 | BcemupHOe TAroTeHue. 3aKOH BCEMUPHOI'O TATOTEHUS:
m, ‘m
— i Th
F=G R
Cuna TspKecTH. Y cCKopeHHe CBOOOJHOTO TIa/[eHHS.
dopMya 15t BBIUMC/IEHUS] CUTbI TSDKeCTH BOIM3U NTOBEPXHOCTH 3eMJIU:
F =mg.
Oewxenve r1uiaHer BOKpyr CosHia. IlepBas Kocmuyeckass CKOPOCTb.
HeBecoMocTh 1 nieperpysku
1.15 |Vmnynbc Tesa - BeKTOpHasi (pr3rueckasi BeJMUMHa.
p =mv
WMnysibCc cucTeMsl TeJl.
V3meneHue umiysbca. VIMIy/asc Cuibl
1.16 | 3aKOH COXpaHeHHsI UMITyJIbCa /IJI1 3aMKHYTOW CUCTEMBI TeJL:
p =myv, +m,v, =const.
PeakTuBHOe /IBIKeHUe
1.17 | Mexanunueckasi pabota. @opmyiia /i1 BBIYKCIeHUsS] PaOOThI CUTTBI:
A =Fscosa.
MexaHnueckasi MOLLIHOCTb:
A
N =—
t
1.18 |KuHeTnueckasi ¥ moTeHLMA/IbHAsA SHEPIUSl.
®dopmyJia /151 BBIUMCIeHUs] KUHeTUYeCKOU SHepruu:
2
my
E, =
2
Teopema 0 KNHeTUYECKOW SHEPrUH.
dopmyna /11 BbIUMC/IEHWS TOTeHLMalbHOM SHEpruM Tesa, IOAHATOrO Haj,
3emei:
E, = mgh
1.19 |MexaHnueckas SHeprus:




E=E+E,

3aKoH cOXpaHeHMs] MexaHUuecKou sHepruu. Popmysa [ 3aKOHa COXpaHEeHUs

MeXaHUYeCKOW SHePruy B OTCYTCTBUE CUJT TPEHUS:
E = const.

HPEBpaLLIEHI/Ie MeXaHUYeCKOMN SHEPruu 1rpyv HaJIM4n CUJIbl TDEHUA

1.20  |IIpocTeie MexaHKU3MBI. "30/10TO€ NIPABU/IO" MEXaHUKH.
Pbiuar. MomeHT cuJbL:
M =Fl.
YcnoBue paBHOBeCUs pblyara:
M1+M2+...:0.
[ToABY>KHBINM U HETIOIBM)KHBIN OJIOKH.
f— A’lOﬂeBHaﬂ
KII[ mpocThiX MexaHusMoB, 1 =——
Iqiana‘-IeHHaﬂ
1.21 | [JaBneHue TBep[oro Tesa.
dopmyJia /151 BBIUMC/IEHUs JaBieHrs TBepP0ro Tesa:
p= F
S
[aBneHue rasza. ATMocdepHoe /aBiieHue.
I'mapocTraTuueckoe [jaBjieHre BHYTPU XXUAKOCTHU.
dopmyJia /151 BBIUMC/IeHNs JaBIeHNst BHYTPU XKUAKOCTH:
p =pgh+p,,
1.22 3akoH Ilackans. 'npaBauyeckuii ipecc
1.23 |3akoH Apxumena. Popmyna A onpejeneHUs] BbITAJKWBAKOIIEN CUJIBI,
JIeVICTBYIOLLIeH Ha TeJslo, IIOrPY>KeHHOe B XKUJKOCTb WU ras:
FApx. :pgv
Ycnosue niaBanus Tesa. [11aBaHue CyZi0B U BO3ZyXOIlaBaHue
1.24 |MexaHnuueckue KojebaHus. AMIUIMTY[a, TIepUOJ, M YacTOTa KoJyieOaHuH.
5 1
dopmyiia, CBsI3bIBaKOLIasl YaCTOTY U Nepuo/; KosiebaHuii: v 2?
1.25 |MaremaTtvueckuii W TIDY)KMHHBIM MasiTHUKW. [lpeBpalljeHue 5Hepruud Ipu




KoJiebaTeTbHOM JABIH)KEeHHNHN

1.26

3aTyxatoiue kKonebanus. BeIHyX/1eHHbIe KoneOaHust. Pe3oHaHC

1.27

MexaHuueckre BOJHBI. [Ipo/io/ibHBIE W TIOTIepeuHble BOJIHBL [IIiHA BOJIHBI U
CKOPOCTb PacrpoCTpaHeHus! BOJIHBL:

A=v T

1.28

3ByK. I'poMKOCTh M BbIcOTa 3ByKa. OTpakeHHe 3BYKOBOW BOJIHbI Ha TpaHULE
IByX cpel. IHdPpa3ByK U yIbTpa3ByK

1.29

[TpakTHyeckue paboThI

V3mepeHune cpefHell TIJIOTHOCTHA BeLeCTBa; apXUMeJOBOW CHUJIbl; >XeCTKOCTH
MIPY>KUHBI, KO3(dUIlMeHTa TPEeHUsS CKOJIbKeHUs; pabO0Thl CU/Ibl TPEHHMS, CHJIbI
yIPYrOCTH; CpeJHel CKOpPOCTH [BWKeHHs OpycKa IO HaK/IOHHOW TJIOCKOCTH;
yCKopeHMsi Opycka TIpW /[IBWDKEHHM T10 HAK/JIOHHOW TUIOCKOCTH; YaCTOThl U
rnepyuojia KojebaHWM MaTeMaTHUeCKOr0 MasiTHUKA; 4YacTOThl W Tepuoja
Kosie0aHUl TIPY)KMHHOTO MasiTHUKA; MOMEHTa CHUJIbI, IeHCTBYIOIIEr0 Ha phIuar;
paboThI CUJTBI YIIPYTOCTH TIPY TIOIbeMe T'Py3a C MIOMOIIbI0 HETTOIBMXKHOTO 0710Ka;
PabOoTBI CHJTBI YTIPYTOCTH TIPH TIObeMe TPy3a C TIOMOLBIO MOJBHYKHOTO O/I0Ka.
WccnenoBaHre 3aBUCUMOCTH apXHUMeEZIOBOWM CH/IBI OT OObeMa TMOrpy>KeHHOU
YyacTH Tesla U OT MJIOTHOCTH >KUJKOCTH; HE3aBUCUMOCTH BBITA/IKUBAIOIIEN CHIbI
OT Macchl TeJla; CUJ/Ibl TPEHHUSI CKOJIbKEeHHUsI OT CUJIbl HOPMaJIbHOTO /IaB/IeHHUsI U OT
poZia MOBEPXHOCTH; CWJ/Ibl YIIPYTOCTH, BO3HUKAIOLIeH B MPYXWHe, OT CTeleHU
Jedopmalvi TIPY>KUHBI; YCKOpeHUsi OpycKa OT yrJia Hak/IOHa HarpaBJisoLel;
neprozia (YacTOThI) KO/eOaHUN HUTSIHOTO MasTHUKA OT JJIMHBI HUTH; TEPHOZA
KoebaHUM MPY)XUHHOTO MasiTHMKa OT MacChl Tpy3a U >KeCTKOCTH TIPY>KUHBI;
WCC/Ie/JOBaHNe HEe3aBHCHMOCTU Tieprofa KosiebaHWK HUTSHOTO MasTHUKA OT
Macchbl Tpy3a.

ITpoBepka yc0BUsl paBHOBeCHS pblyara

1.30

dusnyeckue sBJEHUs B TPUPOJe: TIPUMEPhbl [ABWKEHUS C pa3TuUHbIMHU
CKOPOCTSIMM B >KMBOM W HE)KHBOMW MPUPOJie, AelCTBUE CU/Ibl TPeHUs B MPUPOje U
TeXHUKe, TIPWIMBbI W OTJUBBI, [ABWKeHHe TiaHeT CoOJ/IHeUHON CHUCTEMBI,
PeaKkTHBHOe [IBM)KEHHE >KUBBIX OPTaHW3MOB, PblUard B Tejle uejioBeKa, B/IUSHUE
aTMoC(epHOro /IaB/ieHWss Ha >KUBOW OpraHW3M, IIaBaHHEe pbIO, BOCIPHUATHE
3BYKOB KUBOTHBIMH, 3eMJIeTPsICeHNe, CeliCMUUeCKre BOJTHBI, L[yHaMH, 3X0

1.31

TexHUUeCKHe YCTPOMCTBA: CMHUAOMETDP, JATUMKH TIOJIOXKEHUS, PacCTOSTHUS U
YCKOPEHHUs, [AWHAMOMETp, TIOALIUIHUKY, PAaKeTbl, pbluar, TOABWKHBIA WU
HETIOZIBV)KHBIA OJIOKM, HAK/IOHHAsi TUIOCKOCTh, TMPOCThIe MeXaHWU3MbI B OBITY,
coo0Iaromuecss COCy/ibl, YCTPOHCTBO BOJOIMPOBOAQA, TMPaBIWYEeCKUU TIpecc,
MaHOMeTp, OapomeTp, BBICOTOMep, TIOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
HCTO/Ib30BaHUE Y/IbTPa3ByKa B OBITY U TEXHUKE

TEIIJIOBBIE ABJIEHUA

2.1

OCHOBHBbIE  TIOJIOKEHUsST ~ MOJIEKY/ISIPHO-KUHETUYeCKON  Teopud  CTPOeHUst
BelllecTBa. Mo/iesli TBEP/Oro, KUAKOTO M ra3000pa3HOro COCTOSIHWM BeIeCTBa.




Kpucranmuueckve v amopdHble Tesa

2.2 Oewxenve dactul BewjectBa. CBsA3b CKOPOCTHM [IBW)KEHHSI 4YacCTUL] C
TemrepaTypoil. BpoyHoBckoe aBrkenue, auddysus
2.3 CMauuBaHue U KalnwiIspHbIe sIBJIeHUs
24 TeryioBoe pacliMpeHue U cxatve
2.5 TerioBoe paBHOBecCHe
2.6 BHyTpeHHsisi 5Heprusi. Pabora u Teruionepejaua Kak CrocoObl M3MeHeHHst
BHYTPEHHeH 5Hepruu
2.7 Buzpl Terionepeauu: TerionpoBOAHOCTb, KOHBEKLMS, U3/TyUeHUe
2.8 HarpeBanue u oxyaxjeHue Teja. KoimuecTBO — TeIuvloThl. Y /esbHas
TeI/I0eMKOCTb:
Q: Cm(tz -tl)
2.9 3aKOH COXDaHEHUs] SHEPTMU B TEIUIOBBIX TIpoLleccax. YpaBHEHHWE TerioBOro
GanaHca:
Q1 + Qz +..=0
2.10 |Ucnapenne u KoHZeHcauys. VI3MeHeHWe BHYTpEHHEM >HEPruM B Mpoliecce
WcrapeHuss W KOHJeHcalyud. KumeHue JKUIKOCTH. Y[e/nbHasg TeIuioTa
rapoo6pa3oBaHUsL:
L=2
m
2.11 |Bna)HOCTb BO3/lyxa
2.12 |[lnaBneHve u KpuUCTa/uM3alys. VI3MeHeHHWe BHYTpeHHEM 5SHEPruM MpuU
TJIaB/IEHWUY Y KPUCTa/UIU3aLuu. Y e/ibHas TeIyioTa [J1aB/IeHuUs:
r=2
m
2.13 | BHyTpeHHss 3Heprus CropaHus TOILIMBA. ¥ ie/bHas TeruloTa CropaHus TOIUIMBaA:
q=—
m
2.14  |TIpuHLwMIEI paboThI TeTUIOBBIX ABUratesieii. KI1/I TernioBoro aBuratesis
2.15 |IIpakTrueckue pabOTHI

V3mepeHue yjieflbHON TEIJI0EMKOCTH MeTa/l/IMueCcKOro LIWIMH/PA; KOIUuuecTBa
TeIUIOThbl, TIOyYeHHOTO BOJOW KOMHAaTHOM TeMmeparypbl (PUKCUPOBAaHHOM
Macchl, B KOTODYI OIylleH HarpeTbld LWIMHAD; KOJIWUYeCTBa TeIJIOThI,




OTJ@HHOT'0 HarpeTbIM LWJIMHZAPOM, IOC/e OIyCKaHWs ero B BOJy KOMHAaTHOMU
TemrepaTypbl; OTHOCUTEIbHOM B/I&XHOCTU BO3AyXa; Y/[elIbHOM TeIuIOThbI
T/1aBJIeHNs JIbJia.

WccnenoBaHve u3MeHeHHsI TeMIlepaTypbl BOJbI TPU Pa3/MYHBIX YCIOBUSX;
sIB/IeHUs1 TerylooOMeHa MpU CMelIMBaHUM XO0JIOJHOM 1 ropsiueil Bobl; mpoliecca
YCriapeHus

2.16

du3snueckre sBIEHUS B TIPUPO/e: MOBEPXHOCTHOE HATSHKEHWE U KAIlWUISPHbBIE
SIB/IEHUsI B TIPUPOJie, KPUCTA/IbI B TIpUpoje, u3nyuenue CoJHIIA, 3aMep3aHue
BO/I0EMOB, MOPCKHe Opu3bl; 0O0pa3oBaHUe POCHI, TYMaHa, UHesl, CHera

2.17

TexHUuecKye yCTpOWCTBA: KaNWIISAPbI, MPUMepPbl MCIO/b30BaHUSI KPUCTAJIIOB,
JKU/IKOCTHBIM TepMOMeTp, [JaTUMK TeMIepaTypbl, TepMOC, CUCTeMa OTOIUIeHUS
JIOMOB, TUTPOMETPBI, TICUXPOMeTp, TlapoBasi TypOWHa, [JBUraTe/b BHYTPEHHErO
CropaHust

SJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

OJiekTpusaLus Tesl. /IBa BUa 3/IeKTPUYECKUX 3apsiioB

3.2

B3aumogencTBue 3apsykeHHbIX Tesl. 3aKoH KysioHa

3.3

3aKOH COXpaHEeHHUsI 3/IEKTPHUUECKOT0 3apsija

3.4

JJieKTpuyeckoe T1iojie. HarpspkeHHOCTb  371eKTpAuYeckoro 1ons.  IIpuHowmn
CyTepIio3ULIUM 3/IeKTPUUeCKUX T10Jiel (Ha KaueCTBeHHOM YPOBHeE)

3.5

Hocutenn »snekTpuueckux 3apsiioB. /[leliCTBHMe 5/1IeKTPUUECKOrO TI0Jisg Ha
sneKTpuueckue 3apsifbl. [IpOBOAHUKY U ANS/I€KTPUKU

3.6

[TocTOSIHHBIN 371eKTpUYeCcKui TOK. [leMcTBUS 3/1eKTpuueckoro toka. Cuia ToKa.
Harmpsixkenue.

3.7

3.8

3akoH Oma /1/1s1 yuacTKa 3/IeKTPUUeCKOM Leru:

I=—
R

3.9

[TocnenoBarenbHOE COeJUHEHHE TIPOBOHUKOB:




I1:IQ;U:U1+U2;R:R1+R2.
HapaJ'IJ'IEJILHOE coeViHeHKre ITPOBOJHHWKOB PABHOI'O COTIPOTHUBJ/IEHUA:

Rl
U1:U2;I:L+12; :?.

CwMmelllaHHbIe coeaqriHeHH s ITPOBOJHKUKOB

3.10 |PaboTa ¥ MOIIJHOCTb 3JIEKTPUUECKOTO TOKa.
A=U-1-tP=U"1

3.11 3akoH [Ixoysia-JleHna:
Q=IF-R-t

3.12 |OmeiT Opcresa. MarHutHoe TI10/le TIPSIMOrO IIPOBOAHUKA C TOKOM. JIMHUM
MarHUTHOM UHYKLUU

3.13 MarHitHoe TII0/ie TIOCTOSIHHOI'O MarHuta. Bs3auMogelcTBHe ITOCTOSTHHBIX
MarHuTOB

3.14 | deiicTBHMe MarHUTHOTO MOJIsi HAa TIPOBO/JHHK C TOKOM

3.15 OnbiTel Papazes. fABeHre 371eKTpPOMarHuTHOM UHAYKLMK. [IpaBusio JleHiia

3.16 |IIpakTrueckue pabOTHI
V3mMepeHre  3/IeKTPUYECKOTO  COIPOTUBJIEHUS  Pe3UCTOpPa;  MOLJHOCTHU
3JIEKTPUYECKOT0 TOKa; PabOThI 3/IeKTPUUECKOT0 TOKa.
WccnengoBaHue 3aBUCMMOCTA CWIbI TOKA, BO3HUKAKOLLEr0 B IIPOBOJHHUKE
(pe3ucTopsl, 1amMroyKa), OT HanpsDKeHUs] Ha KOHL[aX MMPOBOJHUKA; 3aBUCHUMOCTH
COIIPOTUBJ/IEHUS OT JJ/IMHBI TIPOBOJHMKA, IUIOIAJU €ro IOIepeyHoro ceyeHus U
YZeJIbHOT'O COIIPOTHBJIEHUS.
[IpoBepka rpaBusia [Jig 3/IEKTPUUYECKOrO HarlpsyKeHUs TpU I10C/iej0BaTe/IbHOM
COeIMHeHUU TIPOBOJHUKOB; IIpaBWa [JId CWJIbI 3/IeKTPUYECKOIO TOKa IIpU
rapasuieJ;ibHOM COeIMHeHUU MPOBOJHUKOB (Pe3UCTOPHI U JIAMITOYKA)

3.17 |®usuueckre sB/IeEHUSI B TIPUPOJie: 3JEeKTpUUecKue siBjieHUsi B arMmocdepe,
3/IeKTPUYECTBO JKUBBIX OPraHW3MOB, MarHUTHOE ToJie 3eMJIH, Jpeid IoJIt0COoB,
POJIb MarHUTHOTI'O M0JISA /ISl )KU3HU Ha 3eMJie, NOJIIPpHOe CUSIHUe

3.18 |TexHuueckue YCTPOMCTBA: 3J€KTPOCKOM, amMmIiepMeTp, BOJIbLTMETD, PpeocCTar,
CUETUYMK  SJIeKTPUYECKOM  JHEepPruu,  3/IeKTPOOCBeTUTeNbHbIe  TIPHUOODHI,
HarpeBaTe/lbHble 3JIEKTPONPHUOOPHI (npuMmepsr), 3/1eKTpUYecKre
Mpe/lOXPaHUTeNN, 3J1eKTPOMAarHuT, SJIeKTPOJBUraTe/lb ITOCTOSHHOIO —TOKa,
reHeparop MOCTOSSHHOT'O TOKa

3.19 | OsiekTpoMarHuTHbIe BOHBI. [11Kana 3/1eKTpOMarHuTHBIX BOJIH

3.20 |JlyueBas Mozenb cBeTa. [IpsMonrHeliHOe pacripocTpaHeHre CBeTa




3.21

3aKoH OTpa’Ke€HHUA CBETA. ITnockoe 3€pKaJjio

3.22  |IIpenomieHue cBeTa. 3aKOH TpeIOM/IEHUs CBETa

3.23 |/ucnepcus cBeTa

3.24 |Jlunza. Xog nyueii B nvH3e. POKyCHOe paccTosiHue JMH3bl. OnThuecKas cuia
JIUH3BL:
D=1/F

3.25 |I'na3 Kak ontuyeckas cucreMa. Ornituueckyie Mpubopsl

3.26  |IIpakTrueckue pabOTHI
M3mepeHre ONMTHUYECKOW CU/bI coOWparoiield MMH3bL; (POKYCHOTO DPACCTOSIHUS
cobupatoiield MH3bI (TI0 CBOKMCTBY paBeHCTBA pa3MepoB TMpeiMeTa U
n300pakeHus:, KOr/a IMpeJMeT pacIiojiokeH B ABOWHOM (DOKyce), TOKa3aresis
TIpesIOMJIeHHs CTeKJ/Ia.
WccnenoBanue CBOWCTBA U300pakeHws, TIOTyUeHHOTO C TTOMOIIBbI0 cobuparoreit
JVH3bI; U3MEHeHUs (OKYCHOTO PpAacCTOSIHUSI [IBYX CJIOKEHHBIX — JIMH3;
3aBHCHMOCTH yIJIa IIpeJIOMJIEHUs] CBeTOBOIO Jiyya OT yIJla NaJleHHsl Ha IpaHulie
"BO34yX - CTeKJIO"

3.27 |®Pusudeckue siBieHuss B npupoge: 3atmeHus CosiHioa u JIyHbel, 1BeTa Tes,
OTNTHUeCKue siB/ieHust B atMocdepe (1BeT HeOa, pedpakijys, paAyra, MUPax)

3.28 |TexHuueckue YCTPOMICTBa: OUKHM, TIEpUCKOMN, (oToamnmnapaT, OINTHYeCKHe
CBETOBO/bI

4 KBAHTOBGLIE ABJIEHUA

4.1 PasmoakTBHOCTh. Astbda-, beTa-, ramMmma-usnydenusi. Peakiuu anba- u beta-
pacriaga

4.2 OneiTel Pe3epdoppa no paccessHuto anba-vyactuil. [1naHetapHas Mozienis aToMa

4.3 CocrtaB aToMHOrO0 sifipa. MI30TorbI

4.4 ITepuop monypacriafia aTOMHBIX €D

4.5 AnepHble peakuyu. 3aKOHBI COXpaHEeHUsI 3apsil0BOr0 MU MacCOBOT'O YMCes

4.6 ®u3nueckue sBAeHUST B TPUPOJie: eCTeCTBeHHbIM PpaJlOaKTUBHBIN (OH,
KOCMUYeCKHe Jyud, paJyd0aKTUBHOe U3/yueHue TIPUPOJHBIX MHUHepasoB,
JlelicTBUe paJjJMOaKTUBHbIX U3/yUeHHI Ha OpraHr3M uesioBeKa

4.7 TexHMYeCcKre yCTPOWCTBA: CIEKTPOCKOI, WHAWBHUAYaIbHbIM [03UMETpP, KaMmepa

BI/I]IBCOHa, A0€ePHAA SHEPreTuka




TEMATHUYECKOE IVNTAHUPOBAHUE

7 KIIACC
KoymuecTBo yacos JJ/IeKTPOHHBbIe
Ne HaumeHoBaHue pa3fieioB H  TeM (umdposrbie)
KonrponbHelg IIpakTHyeckue
n/m NMporpamMMbI Bcero p P ob0pa3oBare/ibHbIE
padoThbI padoThI pecypcei
Paszgen 1. ®u3ukKa U eé po/ib B N03HAHUH OKPY)KaloLiero Mmupa
bubmiorteka LIOK
1.1 Pu3MKa - HayKa 0 MpHpoze 2 https://m.edsoo.ru/7f416194
bubmioTeka LIOK
1.2 DH3UHECKHE BeHHIHHEI 2 1 https://m.edsoo.ru/7f416194
13 C . ? 1 bubmoreka LIOK
. CTeCTBeHHOHAYYHbI/ MeTO/| [I03HaHUS hits:/m.edsoo.ru/7f416194
Wtoro no pa3peny 6 2
Pa3pen 2. IleppoHavyaibHbIe CBe/JeHUsI 0 CTPOEHHHU BellecTBa
bubmioreka LIOK
21 (TpoetiHe BeljecTsa 1 https:/m.edsoo.ru/7f416194
59 [lBr>KeHWe U B3aWMOJENCTBHe YaCTHL] 5 1 bubmmoreka LIOK
) BelllecTBa https://m.edsoo.ru/7f416194
bubmioreka LIOK
2.3 ArperarHble COCTOSIHUS BelllecTBa 2 hitns-//m.edsoo.r/7f416194
Wtoro no pa3peny 5) 1

Pazgen 3. /IBr)keHue U B3auMO/ieliCTBHE TeJl




bubmmoreka LIOK

31 Mexamrueckoe /iBikeHie https://m.edsoo.ru/7f416194
3.2 WNuepuusi, Macca, M/I0THOCTb bubmioreka LIOK
https://m.edsoo.ru/7f416194
bubmuoreka IIOK
3.3 Cua. Bugpt cun 14 https://m.edsoo.ru/7f416194
Uroro nio pasgeny 21
Pa3pen 4. /laBneHue TBEPABIX TeJl, )KUAKOCTeH U ra3oB
Hasnenue. ITepenaua JlaBJIeHUsA bubmmoreka IIOK
4.1 TBEPALIMU  TejlaMH, JKUIKOCTAMU U 3 https://m.edsoo.ru/7f416194
rasamu
bubmoTeka LIOK
4.2 flapierue xuaKoCTH > https://m.edsoo.ru/7f416194
bubmioreka [IOK
4.3 ATMOCQEpHOE AaB/IeHHe 6 https://m.edsoo.ru/7f416194
44 [eiictBMe >KUAKOCTM U rasa Ha - Bbubmoteka LIOK
) MOTPY>KEHHOE B HUX TeJIO https://m.edsoo.ru/7f416194
Wtoro no paspeny 21
Pa3gen 5. PaGoTa 1 MOIHOCTh. DHEPrHUsi
bubmmoreka IIOK
>1 Pabota i moroCT® 3 https:/m.edsoo.ru/7f416194
bubmoreka IIOK
52 HpocThie MeXaHH3MbI > https://m.edsoo.ru/7£416194
5.3 MexaHuyeckast SHeprus 4 Bbubmioteka LIOK




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

Wtoro no pazpeny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 3 12
[MTPOI'PAMME
8 KJ/IACC
KomuecTBo yacoB JJIeKTPOHHBbIe
HanmveHoBaHMe pa3fie;ioB H TeM (uudpossbie)
Ne i/t KonTponbHbie IlpakTHueckue
NporpamMMsbI Bcero p 6 oOpa3oBare/bHbIe
padoTbI padoTbI pecypee
Pa3zpen 1. TenioBble siB/I€eHUS
11 C . . bubmoreka LJOK
’ TPOEHHE 1 CBOMCTBA BELLECTBA https://m.edsoo.ru/7f4181ce
bubmoreka IIOK
1.2 TeroBbie mporjeccer 21 1 > https://m.edsoo.ru/7f4181ce
Nroro no pa3peny 28
Pa3pen 2. DneKTpuyecKue 1 MarHUTHbIE SIBJIEHUS
51 DJIeKTpUYeCKue 3apsifibl.  3apsiKeHHbIe 7 1 bubnmroreka LJOK
) TeJla U UX B3aUMO/IeliCTBHe https://m.edsoo.ru/7f4181ce
. . Bubmoreka LIOK
2.2 [ToCTOSAHHBIN 3/IEKTPUUYECKUM TOK 20 1 7 hitps-//m.edsoo.ru/7f4181ce
bubnmoreka IIOK
2.3 MarsuTHbIe sBeHHs 6 1 L5 https://m.edsoo.ru/7f4181ce
24 OJIeKTpPOMarHuTHast UHAYKLWS 4 bubmoreka IIOK




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

Uroro nio pasgeny 37
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YJACOB 10 68 3 145
[MPOI'PAMME '
9 KJIACC
Ko inuecTBo yacos JJ/IeKTPOHHbIE
HaumeHoBaHMe pa3fe/ioB U TeM (mudpossbie)
Ne n/nn KonrtponbHbld IIpakTHueckue
NporpamMMsbI Bcero p p oOpa3oBare/bHBIE
paboThI padoThI pecypcot
Pazpgen 1. Mexannueckue siBjieHMsI
11 MexaHHUECKOe [IBIDKEHHE U CTIOCOOBI ero 10 ) bubmmoreka IIOK
’ OTTMCAHUA https://m.edsoo.ru/7f41a4a6
. bubmmoreka IIOK
1.2 B3aumopencrae Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
Bbubmmoreka IIOK
1.3 3aKOHbI COXpAHeHHs 10 3 https://m.edsoo.ru/7f41a4a6
Ntoro no pa3peny 40
Pa3pen 2. MexaHuyeckue Ko/jie0aHUsA U BOJTHBI
bubmoTeka 1IOK
2.1 Mexanyreckue KoeOarms 7 3 https://m.edsoo.ru/7f41a4a6
bubmoTeka [IOK
2.2 MexaHuyeckye BOHbL. 3BYK 8 1 3 hitns-//m.edsoo.ru/7f41a4a6
Uroro nio pasgeny 15




Paspesn 3. J1eKTpoMarHuTHoe 110/1e ¥ 3/1IeKTPOMAarHUTHbIEe BO/THbBI

31 ONeKTpOMarHUuTHoe rosie U 6 9 bubmioreka LIOK
) 3JICKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Wtoro no pa3zpeny 6

Pa3aen 4. CBeToBbIE AB/I€HHSA

4.1 3aKOHbI PacripoCTpPaHeH!s CBeTa 6 2 bubnmoreka IIOK
https://m.edsoo.ru/7f41a4a6
6 bubmoreka LIOK
4.2 JIMH3BI U ONITUUECKUE TIPUOOPHI 6 3 https://m.edsoo.rw/7f41a4a6
6 bubmoreka IIOK
4.3 PasnoxxeHue 0esioro ceera B CIIeKTp 3 2 https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 15
Pa3pen 5. KBaHTOBBIE sIB/IeHUA
bubmoTeka LIOK
5.1 Wcriyckanue v MOTJI0I[eHre CBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmoteka LJOK
5.2 CTpoeHue aTOMHOIO 571pa 6 1 https://m.edsoo.ru/7f41a4a6
bubnuoreka IIOK
5.3 HnepHble peakrpy 7 1 1 https://m.edsoo.ru/7f41a4a6
Wroro no pasgeny 17

Pa3pen 6. IloBTOpuTE IHHO-00001AOIHIT MOAY/TH




[ToBTOpeHHWe U 060011[eHHe COZepKAHUS bubmoTeka LIOK
6.1 Kypca ¢pu3muku 3a 7-9 Knacc 9
https:// m.edsoo.ru/7f41a4a6
Wtoro no paspeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME | 102 27




IIOYPOYHOE IVIAHNPOBAHUE

7 KITACC
Ne n/nu Tema ypoka KoJ1-Bo yacos
dusrka — HayKa 0 Ipupoje. BieHus pUpoObl 1
dusnueckue sBIeHUS 1
3 @ur3rUeCcKre BeJIMYMHBI U UX U3MepeHne 1
4 Ypok-uccienosaHve "l3MepeHue TeMIlepaTypbl IPU IIOMOLIM JKUAKOCTHOTO TepMOMeTpa M /[aTudKa) 1
TeMriepaTypbl”
5 Merto/ibl HayuHOro no3HaHus1. OnucaHye GU3NUeCKUX sSIBJIEHUH C MOMOIIbI0 Mojiernei 1
Ypok-uccnenosanue "lIpoBepka rumoresbl: JaqbHOCTb MOJIETA LIapUKa, TYILLIEeHHOr0 TOPU30HTAabHO, TeM
6 OosibIiie, yeM GOJIbITIE BBICOTA MyCKa" 1
7 Crtpoenue BeljectBa. OmbIThI, JOKa3bIBalOL[1e JUCKPETHOe CTPOEeHMe BellleCTBa 1
8 [ BrKeHMe YacTul] BelljecTBa 1
9 Ypok-uccnenoBanue «OnbITHI 110 HAOMIO/JEHNIO TETITIOBOTO PacCIIMpPeHKs Fa30B» 1
10 ArperaTHbie COCTOSTHUS BellleCTBa 1
OcobeHHOCTH arperaTHbIX COCTOsIHUM BoZbl. O6001eHNe 110 pa3feny «IlepBoHauasbHbIE
1 CBeJleHUs1 O CTPOEHUU BelljeCTBa» 1
12 MexaHnueckoe JBrKeHre. PaBHOMepHOe ¥ HepaBHOMEPHOe [IBUKeHHe 1
13 CkopocTtb. EfMHULIBI CKOPOCTH 1
14 Pacuer nmyT¥ ¥ BpeMeHU [IBUKEeHUs 1
15 WNuepuus. Macca — mepa MHEePTHOCTH TeJl 1
16 [TnoTHOCTH BetriecTBa. Pacuet Macchl u 00beMa Tesia 1Mo ero TIOTHOCTU 1
17 JlaboparopHasi paboTa «OmipejenieHre TUIOTHOCTH TBEPOTO Tesia» 1




18 Perienue 3azau o teme "IIoTHOCTH BerjecTsa” 1

19 Cuna Kak XxapakTepUCTHKa B3aumozencTsus Tesl. Crna ynpyroctu. 3akoH ['yka 1

20 JlaboparopHast paboTta «VI3yueHHe 3aBUCUMOCTH pacTsDKeHUs (JedhopMaliiii) TPY>KUHbBI OT TTPHIOXKEHHOH 1
CHJIBD»

21 ABnenue tarorenus. Cuna TsKeCTH 1

22 CBs3p MeX/ly CUIOW TSDKeCTHU U Maccou Tena. Bec Tena. Pemenue 3azau o teme "Cuiia Tsbkecty” 1

23 Cuia TsSDKeCTH Ha IpYTUX IjlaHeTax. 1
du3nueckKre XxapaKTepUCTHUKHU IJITaHeT

24 N3mepenue cui. [luHamomeTp 1

25 Bec tenia. HeBecomocTh 1

26 CrnoykeHue [IByX CWJ/, HallpaB/IeHHBIX 10 OJHOM NpsIMOM. PaBHOZeMCTBYOLIast CUIT 1

27 Perienue 3az1au o TeMe "PaBHO/ielicTBYtOIast CU" 1

08 Cuia TpeHus U e€ BuAbL. TpeHue B IPUPO/Je U TeXHUKe 1

79 JlabopaTopHast paboTa «/3yueHue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBXXEHHUSI OT CHJIBI IaBJIeHUsT M XapakTepa 1
COTIPHKACAIOLUXCS [TOBEPXHOCTEN»

30 PeluieHue 3az1au Ha orpejiesieHUe paBHOJEHCTBYIOLLEeH CHTbI 1

31 Perienue 3azau mo TeMam: «Bec Tena», «I'padrdeckoe uzobpakeHue cun», «Cuibl», «PaBHOAEHCTBYOIIAS 1
CHUID»

30 KontponbHast pabora 1o Temam: «MexaHUUeCKoe [BW)KeHHe», «Macca, TUIOTHOCTb», «Bec Tesa», 1
«['padurueckoe nzobpakeHure cum», «CUITbD»

33 Hapnenne. CriocoObl yMeHbIIIeHUs U YBeTMUYeHHs IaBJIeHUsT 1

34 [apnieHue ra3a. 3aBUCHMOCTb JlaB/ieHusI Ta3a 0T 00bEMa, TeMIiepaTyphbl 1

35 [Tepenaua gaByieHUs1 TBEPIBIMU TeJIaMH, )KUAKOCTSIMM M ra3aMu. 3aKoH [lackass 1




36 [aByeHve B )KUJKOCTH U rase, BbI3BaHHOE eUCTBUEM CHUJIbI TSDKECTH 1
37 Perienue 3azau 1o teme «/laBieHue B )XUAKOCTH U rase. 3akoH ITackamnsa» 1
38 Coo01jarormyecs: Cocy/pl 1
39 I'mppaBnvueckuii npecc 1
40 MaHomeTpsl. [TopiiiHeBoOM KUAKOCTHBIM HacOC 1
41 ATt™Mocdepa 3emMu M IPUYKHBI €€ Cyl1leCTBOBaHUS 1
42 Bec Bo3gyxa. ATmMocdepHoe /aBiieHue 1
43 V3mepeHnue atMocepHoro faBieHusi. OneiT Toppuueniu 1
44 3aBUCUMOCTbL aTMOCGHEPHOT0 aB/IeHus OT BBICOTHI HaJj YDOBHEM MOPSI 1
45 bapometp-anepous. ATMocdepHoe fiaB/ieHre Ha pa3IUuyHbIX BICOTaX 1
46 Pemmenue 3asau no Teme " AtmoccepHoe faBieHue"” 1
47 [eiicTBUe KUJKOCTU 1 Ta3a Ha MOTPY)KeHHOe B HUX Teslo. ApXuMezioBa Cuia 1
48 JlabopaTopHasi pabota «OmnpeziesieHre BbITATKUBAIOIEH CUbI, JEMCTBYIOIIeH Ha Teslo, MOrpy)KeHHoe B| 1
XXUAKOCTb»
49 JlabopaTopHasi paboTa 1o Teme 1
«HccemoBaHye 3aBUCMMOCTH Beca Tejla B BOZie OT 00bEMa MOrPy>KeHHOHN B KUAKOCTh UaCTH TeJla»
50 [1naBanue Ten 1
51 JIa6opaTopf1aﬂ pa6?Ta "KoHcTpyupoBaHve apeoMeTpa WIW KOHCTPYMPOBaHHe JIOAKA U OrpefesieHude eé 1
I'Py30I0bEMHOCTH
59 Pemenue 3asau no temam: «IlnaBanue cyznoB. Bo3gyxornnaBaHue», «/laBineHne TBepAbIX Tes, XUAKOCTEN U 1
ra3soB»
53 KontposnbHast pabota o Teme «/laBjieHre TBeP/bIX TeJ, KUJKOCTeH 1 ra3oB» 1
54 MexaHnuueckasi pabota 1




55 MougHocTs. EUHALBI MOLLIHOCTH 1
56 Ypok-uccienoBaHye "PacuéT MOII[HOCTH, pa3BHBaeMoM TpH MoAbEMe 10 JieCTHULe" 1
57 IIpoctbie MexaHu3Msbl. Peruar. PaBHOBecHe CUJl Ha pblyare 1
58 Priuaru B TexHuKe, ObITY ¥ Tipupojie. JlabopaTopHasi pabota «VcciejoBaHue YCIOBHI PaBHOBECHSI PbIuara» 1
59 Peiienue 3azau 1o TeMe «Y C/I0BUSI paBHOBECUS pbluara» 1
60 KosdduipenT mose3Horo jedcTBusi MexaHusMma. JlaboparopHasi paborta «lM3mepenuwe KII/I Hak/IOHHOM 1

ITJIOCKOCTHN»
61 Permenue 3azau o teme "Pabota, MommHocTs, KIT/1"
62 Mexanuueckas sHeprusi. KuHeTnueckas ¥ IoTeHLUa bHask SHeprus
63 3aKOH COXpaHeHUs] MeXaHUueCKOW SHepPrUuu 1
64 YPOK-3KCIIepyMeHT 110 TeMe "DKCreprMeHTalbHOe OrpeiesieHle W3MeHeH sI KUHeTHUYeCKOU 1 1
MOTeHLMa/IbHOW SHepruM NP CKaTbIBAHWY TeJla 10 HaKJIOHHOM MJIOCKOCTH"

65 KonTponbHast pabota 1o Teme «PaboTa ¥ MOIITHOCTb. DHEPTHUsI» 1
66 PesepBHbIii ypok. PaboTa c Tekctamu 1o Teme "MexaHuueckoe [BIbKeHHe" 1
67 Pe3epBHbIit ypok. PaboTa ¢ TekcTamu 110 TeMe "]aByieHre TBEPABIX T, )KUAKOCTeH U ra3oB"” 1
68 Pe3epBHbIil ypok. PaboTa c Tekctamu o Teme "PaboTa. MomHoCTh. SHeprus"” 1

OBLIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68

8 KJ/IACC
Ne i/ Tema ypoka KonunuecTBo
4acoB
OcCHOBHBIE OJI0)KEHUST MOJIEKY/IIPHOKUHETUUECKOUN TeOPUHX U UX OMbITHbIE TIOTBEPXKEHUS 1
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1




3 Mogenu TBEP/IOTO, KUAKOTO U Ta3000pa3HOT0 COCTOSTHUM BelljecTBa 1
4 OOmbsicHeHHEe CBOMCTB TBEDP/OTO, >KUAKOTO M ra3000pa3HOr0 COCTOSIHUM BelljeCTBa Ha OCHOBE T0JIOXKEHWMA 1
MOJIEKYJIIPHO-KUHETHYeCKOU TeOPUU
5 Kpucrannuueckue v amopdHbIe Tesa 1
6 CmaunBaHMe M KanWUISIPHOCTh. [ I0BepXHOCTHOE HaTsKeHue 1
7 TenioBoe paciipeHve U cKaTue 1
8 TemrmiepaTtypa. CBsi3b TeMIliepaTypbl CO CKOPOCTBIO TeIJIOBOT'O JABMKEHUS YaCTUL] 1
9 BHyTtpenHsist s3Heprus. CriocoObl M3MeHeHHsI BHyTPeHHeH SHepPruu 1
10 Bupp! Tenionepenaun 1
Ypok-koH¢epeHius "IIpakThyeckoe MCII0/Ib30BaHUe TEIJIOBBIX CBOMCTB BeI|eCTB M MaTepUasioB B LeJIsX

11 sHeprocoepexeHus" 1
12 KonnyecTBo TeruioTsl. Y fiesibHast TerioeMKOCTh 1
13 YpaBHeHHe TeryioBoro 6anaHca. TeriooOMeH U TeTioBoe paBHOBeCHe

14 JlaboparopHas pabota "MccieoBaHue siBjieHUS TeIJIOOOMeHa IPU CMeIITMBaHWH XOJIOAHOMN U ropsiueit Bogsr" | 1
15 PacueT Ko/IMueCcTBa TeIIOThI, HEOOXOAUMOTO /Il HArpeBaHUS Tejla U BBIJE/ISIEMOT0 UM TIPU OX/IaXKAEHUH 1
16 JIabopatopHasi pabota "OmnpeienieHye yzeabHOH TelI0eMKOCTH BelecTa” 1
17 OHeprus TOIIMBA. Y ie/ibHas TeruioTa CropaHust 1
18 [InaBneHue U oTBepJeBaHKe KPUCTAI/IMYECKUX TeJl. Y ie/ibHas TeIyioTa [/1aB/IeHUs 1
19 JIabopatopHasi paboTa "OmnpeeneHye yeabHOH TerI0Thl MIaBAeHus JIbaa" 1
20 [Tapoobpa3oBanue 1 KoHAeHcalus. VcrapeHue 1
71 Kurnienue. YenbHasi Teriota mapooOpa3oBaHUsl U KOHAEHCALMHU. 3aBUCUMOCTh TeMIlepaTypbl KUTIEHUs] OT 1

aTMocthepHOro /iaBieHUst




22 BiaxkHocTh Bo3zyxa. JlabopaTopHasi paborta "Ormpe/iesieHre 0OTHOCUTeTbHOM B/IaXKHOCTH Bo3/yxa" 1
23 PelieHue 3a/1au Ha oripe/iesieHre BJIaXXKHOCTU BO3yXa 1
24 [TpuHLUITBEI pabOTHI TETIOBLIX ABUTaTesel. [TapoBas TypOuHa. [IBurateib BHyTPEHHETO CrOpaHus 1
25 KII/I TenioBoro ABuratesi. TerioBble JBUATaTeNd U 3all{uTa OKpY Karoleil cpe/ibl 1
26 3aKOH COXpaHeHUs U MpeBpalleHust SHePryy B TEIJIOBBIX MpoLeccax 1
57 [TogroToBKa K KOHTpOJIbHOW pabore 1o Teme "TeryioBbie siBjieHUsi. V3MeHeHHe arperaTHbIX COCTOSTHUN 1
BelecTBa"
08 KouTpospHast paboTta o Teme "TensioBble siBneHus. i3meHeHMe arperaTtHbIX COCTOSIHUM BelrjecTBa" 1
29 JnekTpusanys Tesl. JIBa poja 3/1eKTpUUeCKUX 3apsiioB 1
30 Ypok-uccnegoBanuve "OneKTpu3aLys Tesl UHAYKLYeN Y TIPU COTIPUKOCHOBEHUHU" 1
31 B3aumogeiicTBue 3apshkeHHBbIX Tesl. 3aKoH KysioHa 1
3 OnekTpuyeckoe Tmosie. HampsokeHHOCTb 3/1eKTpuueckoro mnosis. [IpyHLMNO Cyreprosvuuyy 3/eKTPUYeCcKUx 1
rosieu
33 HocuTenu 3neKTpruecKux 3apsijoB. SnemMeHTapHbIN 3apsii. CTpoeHUe aToMa 1
34 IIpoBOJHUKM U IU3/I€KTPUKU. 3aKOH COXpaHeHUs 3/IeKTPUYeCcKOoro 3apsija 1
35 PertieHue 3a/1au Ha MpYMeHeHWe CBOMCTB 3/IeKTPUUeCKUX 3apsi/IoB 1
36 ONeKTPUUYEeCKUH TOK, YC/IOBUS €ro Cyl|eCcTBOBaHUsA. VICTOUHMKHU 3/1eKTPUUYECKOr0 TOKa 1
37 [leficTBYS 3/1IEKTPUUECKOT0 TOKA 1
38 Ypok-uccienoBanue "JleiicTBUe 3/1eKTPUUECKOTO 10/Is1 Ha IPOBOAHUKU U JUIIEKTPUKU" 1
39 OneKTpUUecKrid TOK B MeTasllaX, XXUAKOCTSIX U ra3ax 1
40 OJIeKTpryYecKas Lelb U eé COCTaBHbIe YaCTH 1
41 Cuna Toka. JTabopaTopHasi pabora "V3mepeHre U peryMpoBaHre CUJTbI TOKA" 1
42 OnexkTpuyeckoe HampsbkeHHe. BospTMerp. JlabopaTtopHas pabota "Vi3mepeHue U peryiupoBaHue| {




HanpsokeHus "

43 ConpoTrBieHre TIPOBOAHMKA. Y eIbHOe COMPOTHUB/IEHVE BellleCcTBa 1

44 JIabopaTtopHasi paboTa "3aBUCUMOCTh 3/IEKTPUUECKOTO COTIPOTHB/IEHUSI TIPOBOJHHUKA OT €0 JJTUHBI, T/I0IIa 1 1
TI0IIepeyHOro ceyeHus U Martepuasna”

45 3aBHUCUMOCTb CUJ/IbI TOKA OT HarpspKeHUs. 3aKoH Oma /1J1d yyacTKa Lielu 1
JlabopatopHasi pabora "MccnenoBaHue 3aBUCMMOCTA CHJIBI  TOKa, UAYILEro uepe3 pe3uUCTOp, OT

46 COTIPOTUBJ/IEHHS Pe3rCTOpa U HalpsKeHUsl Ha pe3ucrope” 1

47 [TocnenoBarenbHOE U Mapasuie/ibHOE COeIMHEeHUs IPOBOJHUKOB 1
JlabopatopHasi pabota "ITpoBepka TpaBu/a CAOXKEHUs HaMpsDKeHUH TIPU T0C/IeZ0BaTe/IbHOM COeJUHEHUH

48 JIBYX pe3ucTopoB" 1

49 JlaboparopHast paboTta "TIpoBepKa mpaBu/ia /sl CUJIbI TOKa TIPY Tlapasiie/IbkHOM COeIMHEHHUH Pe3UCTOPOB" 1

50 Pelienue 3as1au Ha npriMeHeHue 3akoHa OMa [i/11 pas3/InuHoro CoeiMHeHrs POBOJHUKOB 1

51 PaboTa 1 MOIIIHOCTb 3JIEKTPUUECKOro ToKa. 3akoH [koys-JleHiia 1

52 JlaboparopHast pabota "OmnpefeneHre paboTbl K MOIIIHOCTH 37IEKTPUUECKOT0 TOKa" 1

53 OneKkTpUuecKue ey U TIoTpeOuTeu 31eKTpruueckoii 3Hepruu B ObiTy. KopoTKoe 3aMbikaHue 1

54 [TogrotoBKa K KOHTPO/ILHOM paboTe To Teme "OneKTpuyeckue 3apsiibl. 3apshkeHHble Tela W HUX 1
B3auMozencTBus. [10CTOSHHBIN 3/1eKTPUUeCKU TOK"

55 KoHTponbHast paboTa 1o Teme 1
"DnekTpuueckue 3apsi/ibl. 3apsbKeHHbIe Tesla U UX B3auMoiecTBUsl. [T0CTOSIHHBIN 3/1eKTpUYecKuii ToK"

56 [TocTosiHHBIE MAarHUTBI, UX B3aUMO/IeICTBUE 1

57 Ypok-ucciegoanue "V3yueHue mnoJsieii MoCTOSHHBIX MarHUTOB" 1

58 MaruuTtHoe roJjie. MarHuTHOe 11oJie 3eMJ/IM ¥ ero 3HaueHue [1Jis )XU3HU Ha 3emiie 1

59 OrnbIT OpcTesa. MarHuTHoe I10J1e 3/IeKTPUUeCKOoro Toka MarHurHoe 1oJjie KaTylky C TOKOM 1




[IprMeHeHHe 3/1eKTPOMAarHUTOB B TexHuKe. JlabopaTropHasi paboTa "M3yueHue [eiCTBHsSI MarHUTHOTO TIOJIsSt

60 " !
Ha [MPOBOJHUK C TOKOM
OneKkTpoABUraresb MOCTOSIHHOTO TOKa. VIcrosnb3oBaHue 3/1eKTpo/iBUraTe/leld B TEXHUUEeCKUX YCTPOMCTBax U
61 Ha TpaHcriopTe. JlabopaTtopHasi paboTa "KoHCTpyupoBaHue U u3ydeHre paboThl 3/1eKTpogBUraress'” 1
62 OnpiTel dapazies. 3aKOH 371eKTpOMarHuTHOW MHAYKUMU. [1paBuso JleHna 1
OnekTporeHeparop. CriocoObl MOyueHHs] IeKTPUUeCKONW SHepruu. DJIeKTPOCTAHLMM Ha BO300HOBIISIEMBIX
63 WCTOYHMKAX SHepruu 1
64 [ToaroToBKa K KOHTPOJILHOM paboTe 1o Teme "OneKTpUuecKue U MarHUTHbIE siBJIeHUS " 1
65 KoHTposbHast paboTa 1o Teme 1
"OneKTpuuecKre U MarHUTHBIE SIBJIEHUS"
66 Pe3epBHbIil ypok. Pabora c TekcTamu 110 TeMe "TerioBbie siBeHUS" 1
67 Pe3epBHbIii ypok. Pabora ¢ Tekctamu 110 TeMe "TIOCTOSIHHBINM 3/1eKTPUUeCKU TOK" 1
68 Pe3epBHblIil ypok. PaboTa ¢ TekcTamu 1o TeMe "MarHuTHbIe siBJeHUS" 1
OBLIEE KOJIMYECTBO YACOB II0O ITPOI'PAMME 68
9 KV/IACC
Ne Tema ypoka KomuecTBO
n/n 4acoB
1 MexaHuueckoe ABrwkeHue. MarepuasibHas TOUKa. 1
2 Cucrema orcueta. OTHOCUTETBHOCTh MEXaHUYECKOT0 IBMKEHHUS 1
3 PaBHOMepHOe TIPSIMOJIMHENHOe JBIKeHHe 1
4 HepaBHoMepHOe npsiMoiMHeriHOe BwkeHue. Cpe/iHssi U MTHOBEHHAasi CKOPOCThb 1
5 [IpsimosiMHeiHOe paBHOYCKOpPEHHOE JIBM)KEeHHe. Y CKOpeHue 1




6 CKOpOCTb NPSIMOJIMHEMHOT0 paBHOYCKOPEHHOT0 JBIKeHus. ['padmk ckopocTH 1
7 JlabopaTopHasi pabora "OripesesieHre YCKOPeHHUs Tejla MPH PaBHOYCKOPEHHOM JBVWPKEHHM T10 HAK/IOHHOM 1
IJIOCKOCTH"
CpobopHoe najienue ten. OnbeITel [amunes 1
PaBHOMepHOe JBIKeHHe 110 OKPY>KHOCTU. [lepuos 1 yactoTa obpattenus. JInHeliHasi ¥ yIi0Basi CKOPOCTH 1
10 LlenTpocTpeMuTenbHOE yCKOpEHHe 1
11 [TepBbiii 3akoH HbtoTOHA. BekTop cusibl 1
12 Bropoii 3akoH HetoToHa. PaBHOAelCTBYOIas cuia 1
13 Tpetuit 3akoH HetoToHa. Cyrneprio3uuys CUiI 1
14 PellieHue 3a/1au Ha nprMeHeHKe 3aKOHOB Hbr0TOHa 1
15 Cwuna ynipyroctu. 3akoH ['yka 1
16 Perienue 3azau 1o teme «Cua ynpyroctm» 1
17 JlabopatopHasi paboTa «OrpeiesieHre >KeCTKOCTH MPYKUHbI» 1
18 Cuia TpeHUst 1
19 Pelienue 3azau 1o teMe «Cua TpeHUsI» 1
20 JlabopatopHasi pabota "Omnpesienenre Ko3hduIeHTa TpeHUsT CKOJTbXeHUsT" 1
21 Perrenvie 3aziau no teMe "3akoHbl HetoToHa. Cuita ynipyroctu. Cusa TpeHus" 1
22 Cwia TsDKeCTH Y 3aKOH BCEMHPHOTO TSTOTEHHsI. Y CKOpeHHe CBOOO/IHOTO TaJieHust 1
23 Ypok-koHbepeHLus "[IBrykeHre Tesl BOKPYT rpaBUTaLMOHHOrO 1jeHTpa (CosiHeuHas cucteMa). ['anakTuku" 1
24 Perienue 3azau 1o teme "Cua TSDKeCTU U 3aKOH BCEMUPHOI'O TATOTeHUS" 1
25 [TepBas KocMHUecKasi CKOPOCTb. 1

HesecoMocCTb 1 neperpysku




PaBHOBecue mMarepuaibHON TOUKH. AOCOMIOTHO TBEpZOE Teno. PaBHOBecHe TBEPZAOTO Tesa C 3aKPerIEHHOW

26 1
OCBbIO BpaljeHust
27 MowmeHT cusbl. LleHTp TsKecTH 1
28 Pemenune 3amau mo teme "MoMeHT cusbl. LleHTp TskecTn"” 1
29 [ToaroToBKa K KOHTPOJIBHOM paboTe 110 TeMe "MexaHUuecKoe [BIKeHHe. B3aumogeiicteue ten” 1
30 KonTposbHas paboTa 1o Teme "MexaHnueckoe ABWKeHue. B3anmogeiicteue ten" 1
31 Vmnysisc Tesa. IMny/bc crsibl. 3aKOH COXPaHeHUst MMITyJIbCa. YTIPYroe U Heynpyroe B3auMO/IeCTBHe 1
32 Perrenvie 3as1au o TeMe "3aKOH COXpaHeHUs] UMITyJIbCa" 1
33 Ypok-koH¢pepeHLus "PeakTUBHOe [IB)KeHHE B PUPO/ie U TeXHUKe" 1
34 MexaHnueckasi paboTa ¥ MOII[HOCTb 1
35 PaboTa CHIIBbI TSDKECTH, CUJIbI YIIPYTOCTH M CUJTbI TPEHUS 1
JlabopatopHasi pabota «OrmpefesneHre pabOTbl CHIbI TPEHWsS TIPM PaBHOMEDHOM [IBVDKEHHM TeJja TI0
36 TOPU30HTA/IbHOW [TOBEPXHOCTH» 1
37 Casi3b 3HepruM U paboThl. [ToTeHI[MaIbHAS SHEPT U 1
38 Kunertnueckas sHeprus. Teopema 0 KUHETUUECKON SHEPIUU 1
39 3aKOH COXPaHEHUsI SHEPrMH B MeXaHUKe 1
40 JlaboparopHasi paboTta «/I3yueHre 3aKOHa COXpaHeHUsSI IHEPTUM» 1
41 KosnebaTebHOe ABW)KEHUE U ero XapaKTepPUCTUKU 1
42 3aryxaromiye KosiebaHus. BeiHyX/1eHHbIe Kosiebanus. Pe3oHaHC 1
43 MaTemMaTrUuyeCKni U NMPY>KUHHbIA MassTHUKU 1
44 Ypok-uccnesoBaHue «3aBUCUMOCTh IeproZia KosiebaHW| OT »KeCTKOCTH MPYKUHBI U MacChl rpy3a» 1
45 [TpeBpaiiieHre SHEPTHUH MPHU MeXaHUUeCKUX KOoebaHusIxX 1
46 JIabopatopHasi paboTa «OrpeiesieHre YaCTOThI U Iepuo/ia KoyiebaHu MPyKMHHOTO MasiTHUKa» 1
47 JlabopatopHasi paboTta «IIpoBepka He3aBUCHMOCTH Tepuojia KosiebaHuil rpysa, MoJBelIeHHOr0 K HUTH, OT| 1




Macchl rpy3sa»

48 MexaHnnueckue BosiHblL. CBOMCTBA MeXxaHU4YeCKUX BOJIH. [Ipofjo/ibHbIe 1 moTlepeyHble BOHbI 1
49 Ypok-koHbepeHIusi "MexaHuueckue BoJIHbI B TBEpAOM Tese. CelicMUUeCKUe BOJIHBI" 1
50 3ByK. PacrnipoctpaHeHue u oTpakeHre 3ByKa 1
51 Ypok-uccienopanve "HabrojeHre 3aBUCMMOCTH BBICOTBI 3BYKa OT UaCTOTHI" 1
52 ['POMKOCTB 3ByKa U BbICOTa TOHA. AKyCTUUECKUW Pe30HaHC 1
e3 Ypok-koH¢epeHLus Y 1bTpa3ByK U UH(Pa3BYK B MPUPO/ie U TeXHUKe" 1
54 [ToaroToBKa K KOHTPO/IBHOM paboTe 1o TeMe "3aKOHbI COXpaHeHUsl. MexaHnJyecKue Koyie0aHusl ¥ BOJTHBI" 1
55 KonTposbHas paboTa 110 TeMe "3aKoHbI COXpaHeHHsl. MexaHnuecKye KojebaHus ¥ BOTHBI" 1
56 O/IeKTPOMarHUTHOe 110Jie. DJIeKTPOMAarHUTHbIE BOJIHbI 1
57 CBOIICTBa 3/IeKTPOMarHUTHBIX BOJTH 1
c8 Ypok-koHbeperius "Illkana 37€KTPOMarHUTHBIX BOJH. VcCrmosib30BaHUe 37€KTPOMAarHWTHBIX BOJH st 1
COTOBOM CBSA3M"
59 Ypok-uccnenoBanue "VM3yueHre CBOWCTB 3/IEKTPOMArHUTHBIX BOJTH C TIOMOII[BI0 MOOWTBHOTO TesiedoHa" 1
60 PemeHue 3a/1a4 Ha orpe/iesieHHe YaCTOThI U JJIMHBI 3/1IEKTPOMarHUTHOM BOJTHBI 1
61 OneKTpomMarHurtHas npupoga ceera. CKOpOCTb cBeTa. Bo/HOBBIE CBOMCTBa CBeTa 1
62 Vcrounuku cBeta. [IpsiMosivHeliHOe pacripocTpaHeHue cBeTa. 3aTMeHus1 ConHIla U JIyHbI 1
63 3aKOH oTpakeHus CBeTa. 3epkasa. PellieHue 3a/1au Ha IpUMeHeHHe 3aKOHA OTPayKeHUs CBeTa 1
64 [Ipenomnenvie cBeTa. 3aKOH IpeIOM/IEHUs CBeTa 1
65 [TonHoe BHyTpeHHee oTpakeHue cBeTa. VICroO/b30BaHUe MOJHOTO BHYTPEHHETO OTPa’keHHsl B ONTUUECKUX 1
CBETOBOJAX
66 JlabopatopHasi pabota "VicciieioBaHre 3aBUCUMOCTH yTJia MPeJIOMJIEHHsI CBeTOBOTO Jiyua OT yIJia TIa/ieHusl Ha 1

nn

rpaHuiie "BO3JyXCTeKJ/I0




Ypok-koH¢epeHLus "Vcrnonb30BaHue MOJTHOTO BHYTPEHHET 0 OTPakKeHHsl:

67 1
CBeTOBO/Ibl, OIITUKOBOJIOKOHHAs CBS3b"
68 JInn3bl. OnTMYeCKast cya JIMH3bI 1
69 [TocTpoeHne M300pa’keHNH B JIMH3aX 1
TOpHast T I JIeH! KYCHOT TOSIHUSI U ONITUUECKOM CUJTbI COOU 1 TMH3bI
70 JlabopatopHasi pabota "OmnpezeneHre (GoKyCHOTO pacCTo ) ecKom C cobuparoirie 361" 1
71 Ypok-koHpepenrus "OnTryeckye TMH30BbIE TPUOOPHI" 1
72 ['1a3 KaK onThueckasi CuctemMa. 3peHue 1
73 Ypok-koHpepenuys "edekTsl 3peHus. Kak coxpaHuTh 3peHue” 1
74 Pasnoxxenue 6emnoro ceera B crieKTp. OmbiTel HetoTOHA. Crio’keHHe CTrieKTpaibHbIX [IBETOB. 1
Jucnepcus cseta
75 JlabopatopHasi pabota "OMbITEI 110 Pa3/I0KeHUIO 0eloro cBeTa B CITIEKTP M BOCIIPUSTUIO IIBETa MPeJMETOB 1
1py uX Hab/r0/IeHu| uepes 1[BeToBble (QUIbTPHI"
76 Ypok-nipakTukyM "BoJsIHOBbIe CBOMCTBA CBeTa: JUCIepcusi, MHTepdepeHLus U Audpakyys” 1
77 OnsbiTe! Pe3epdopa v nyiaHeTapHast MoJieslb aToMa 1
78 IToctynatel bopa. Mogens atoma bopa 1
79 VcnyckaHue ¥ TorJioleHre cBeTa aToMOM. KBaHThI. JIMHelHuaTble CreKTpbl 1
80 YPpok-TipakTHUKyM "HabJtto/jeHue CrieKTpOB UCITyCKaHUs " 1
81 Paii0akKTMBHOCTE U €6 BU/IbI 1
82 Ctpoenue aToMHOro szpa. HyknonHas mozens 1
83 PapvoakTrBHBIe TipeBpallieHust. M30Torbl 1
84 Peruienue 3aziau 1o teme: "PazrioakTUBHBIe TIpeBpallieHus " 1
85 [Tepuog nonypacnaza 1
86 Ypok-koHbepeHIus "PaioakTUBHbIE U3TyUeHHs B IPHUPO/ie, MeJul[iHe, TeXHUKe"
87 AnepHble peakyy. 3aKOHbI COXpaHeHUs 3apsl0BOI0 U MacCOBOI'0 UMCeI




88 OHeprus CBsI3U aTOMHBIX szep. CBs3b MacChl U S3HEpruu 1
89 Peluienue 3aziau 1o teme "fnepHobie peakyyn" 1
90 Peakuyu cunTe3a u genenus sgep. ictounrukuy sHeprur CoJiHLa U 3BE3], 1
91 Ypok-koH(pepeHuys "faepHas sHepreTyka. [leiicTBUsS pajJMOaKTUBHBIX M3/yUeHUH Ha KUBble OpraHu3Mbl" 1
92 [ToaroToBKa K KOHTPOJILHOW paboTe 1o Teme "ODyieKTPOMarHWTHOE TOje. DJIeKTPOMAarHUTHbIE BOJIHBL. {
KBanToBEIe sB/IeHUA"
93 KoHTposbHas paboTa 1o TeMe "D1eKTPOMarHUTHOE T10J1e. DJIEKTPOMAarHUTHbIE BOJIHbL. KBaHTOBBIE siBeHus" | 1
94 [ToBTOpeHMe, 06061IeHNe. JlabopaTopHbie paboThI 110 Kypcy '"B3anmogeiicTBue Ten" 1
95 [ToBTOpEHMe, 0600IIeHHe. PerlieHre pacueTHBIX U KaueCTBeHHBIX 3a7iau 1o TeMe "TerioBble Mporjecch” 1
96 [ToBTOpeHue, o00606iIeHre. PellleHre pacyeTHBIX M KadeCTBeHHbIX 3azau 1o Teme "KIIJ| TeroBbix | 1
JBurareneun”
97 [ToBTOpeHue, 06001IeHe. PellleHre pacueTHBIX U KaueCTBEeHHBIX 3azau 1o Teme "KII/I anekTpoycTaHOBOK" 1
98 [ToBTOpeHue, 06001IeHe. JTabopaTopHbie paboTel TI0 Kypcy "CBeTOBbIe siBjieHHs " 1
99 [ToBTOpeHue, 0600611jeHMe. PaboTa ¢ TeKCcTamH 110 TeMe "3aKOHBI COXpaHeHUsI B MeXaHHUKe" 1
100 [ToBTOpeHue, 060061eHme. PaboTa c Tekctamu 1o Teme "KosneGanusi v BOJHBI" 1
101 [ToBTOpEHME, 06061IeHHe. PaboTa ¢ TekcTamu 1o TeMe "CBeTOBbIE SIBJIEHUS" 1
102 [ToBTOpeHue, 060061eHMe. PaboTa c Tekctamu 1o TeMe "KBaHTOBast 1 siziepHasi pusmka” 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




YUYEBHO-METO/INYECKOE OBECIIEYEHHE OBPA30OBATEJIBHOI'O
ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IS YYEHUKA

du3smka: 7-i Knacc: 6a30BbIM YpoBeHb: yueOHUK, 7 Kinacc/ [epwimkun .M.,

VBanoB A.U., AkioHepHOe 0011ecTBO «V3maTenbcTBo «IIpocBeljeHre»

dusmka: 8-i knacc: 6a30BbI ypoBeHb: yuebHUK, 8 Kimacc/ Ilepoikud M. M., ViBaHoB A.
W., AkimoHepHoe obiriectBo «/3marenbcTBo «IIpocBelrieHme»

du3suka: 9-i Knacc: 6a30BbIii ypoBeHb: yuebHuK, 9 knacc/ [epoiukud 1. M.,

Fyrauk E. M., UBanoB A. W., IletpoBa M. A., AkruoHepHoe o01iectBo «l3maTenbCTBO
«IIpocserjenue»

METOJUYECKUWE MATEPUAJIBI AJI1 YYUTEJIA

1. ®usuka. 7 knacc: yyeOGHo-MeToauueckoe nocobue / A.E. Mapon, E.A. MapoH. - 6-e
u3[., ctepeoTIl. - M.: [Ipoda, 2019

2. Metozauueckoe TOCOOHMe /Il YUUTEIS K 3aBePIIEHHON MPeJMETHON JIMHUM YueOHHUKOB
«®usuka» g 7-9 kmaccoB. 001meobpa3oBaTe/bHBIX yupexxaeHnii A B T o p bl: 1. B.
KpuBuenko (7, 8 knaccer) Y. B. KpuBuenko, A. FO. [TenTtuH (9 knacc).

3. BUHOM. Jlaboparopusi 3Hauuii. Bopogun M. H. B83 ®usuka. YMK /i1 0CHOBHOM
LLIKOJIBL: 7—9 K/1accChl.

4. Metopauueckoe ocobdue s yuutess / ABTop-coctaButesib: M. H. BopouH.

OPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETU

MHTEPHET

1. http://school-collection.edu.ru/catalog/  EauHas  KosuleKiusi  LU(PPOBLIX
obpa3oBaTesibHBIX pecypcoB 2. http:/fcior.edu.ru/catalog.page dPenepanbHbIi 1[eHTP
MHGOPMaIMOHHO0Opa30BaTe/TbHBIX PeCypCOB

3. http://www.fizika.ru/index.php «®u3uka.ru»

4. http://phys.reshuege.ru/ Pery EI'D
5. http:/phys.sdamgia.ru/ Caam TA
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