MUHUCTEPCTBO ITPOCBEIIEHISI POCCUMCKOM OEJEPAIINU

MunucrepcrBo o6pazoBanusi CTaBpono/bCKOro Kpas
MY «Ynpas/ienne o6pa3oBaHus aiMHHHCTPALUH ropoja

EccenTyku»

MyHnununansHoe 610/mKeTHOE 061Ie00pa3oBaTeILHOE y4pexaeHue

CpenHsis obmeobpa3oBaTenbHast mkona Ne 11 ropona Eccenrykn

PACCMOTPEHO COI'-TACOBAHO
Pyxosonuten IIIMO 3amecTUTeNb TUPeKTopa
7, o YP

i A )
/IZIOHOMapeHKoB.H : W’;ﬁ

[Tporokom Ne 1 ot «22»
arpesist 2025 r.

yapsimosa C.H.
«22» anpesns 2025 r. O’
anpen?kZ@ZS T ‘“

Ir- “lllll

PABOYAS ITPOTPAMMA
(ID 6582287)

yueOHoro npegmera «®u3uka. BazoBblii ypoBeHb»
A1t 00yvaroIuxcs 7-9 Kaccon




INIOACHUTEJ/IBHASA 3AIINCKA

[TporpamMmMa 10 ¢Hu3MKe Ha YpPOBHE OCHOBHOTO 00iijero ob6pa3oBaHUs
cocTaBjieHa Ha OCHOBe TIOJIOXKeHUW U TpeboBaHUi K pe3y/bTaTaM OCBOEHHS Ha
6a30BOM ypOBHe OCHOBHOW 0Opa30BaTe/IbHOM MPOTPaMMBbl, TIPe/[CTaBIeHHbIX B
dI'OC 000, a Takke c yuérom (emepasbHOM pabouell MpPOrpamMMmbl
BoCTIMTaHUs ¥ KOHIenuu rpero/jaBaHus yuebHOro npeameTa « DU3MKa».

Copep>kaHre TIporpaMMbl 10 (M3MKe HarpaB/ieHO Ha (opMUpOBaHMe
eCTeCTBeHHOHAYYHOM T'PaMOTHOCTH OOYyUaloI[UXCs W OpraHW3al[{ii0 H3yUYeHUs
(GU3MKK Ha [esSTelbHOCTHON OCHOBe. B mporpamMme mo (u3MKe yuWUTBIBAIOTCS
BO3MOXXHOCTH yueOHOro mpeamera B peanu3aiuu tpeboBannii PI'OC OO0 k
T/IAHUPYEMBIM JIMYHOCTHBIM M MeTalpeZMeTHbIM pe3y/bTaTaM oOyueHHs, a
TaK)XXe MEXIIPeJMEeTHbIE CBS3M €CTeCTBEHHOHAYUHbIX yueOHBbIX TpeZMeTOB Ha
ypOBHE OCHOBHOT'0 0011[eT0 00pa3oBaHMUs.

[TporpaMMa 110 (U3MKe YyCTaHAB/IMBAaeT pacrpefe/ieHHe yueOHOTO
MaTepyana TI0 Trojam oOyueHus (TI0 K/jaccam), Tpejjiaraer IPUMEpPHYHO
1OC/IeZIOBaTeIbHOCT, M3yUeHUS TeM, OCHOBAaHHYIO Ha JIOTHKe Da3BUTHS
TIPeIMETHOTO COZIeP>KaHUSI U yUéTe BO3PAaCTHBIX 0COOEHHOCTeM 00yJarommxcs.

[TporpamMma 10 ¢u3rKe pa3paboTaHa C Iie/ibI0 OKa3aHWS MeTOANuUeCKoi
TIOMOIIY YUHUTEJTI0 B CO3aHUY paboueii TporpaMMel 10 yuebHOMY TIpeIMeTy.

dusmKa SABASETCS CUCTeMOOOpasyloIUMM [Is1  eCTeCTBeHHOHAYUYHBIX
yueOHBIX TpEeAMeTOB, TIOCKONBbKY (U3nuUeckre 3aKOHBI JiekKaT B OCHOBE
TIPOLIECCOB U SIBJIEHWM, W3yuaeMbIX XuMuel, Ouosiorved, acTpoHOMHeM U
¢usnueckoil reorpadueli, BHOCUT BK/IaJi B eCTeCTBEHHOHAyUHYH KapTHUHY
MHpa, TpeAOoCTaB/sieT HaubOosee siCHble 0O6pa3si[bl TIPUMEHEHHs Hay4YyHOTO
MeTO/ia TI03HaHWs, TO eCTh Criocoba MoJTyueHus J0CTOBEPHBIX 3HAHUM O MUDE.

OfiHa U3 T/IaBHBIX 3a/ilau Gu3ndeckoro oO6pa3oBaHUs B CTPYKType 0OIIero
oOpa3oBaHus COCTOUT B (POPMHUPOBAHUHN €CTECTBeHHOHAyUHOW I'PaMOTHOCTU U
VHTepeca K Hayke y 00yuaroIuxcs.

W3yuyenne ¢u3nkyu Ha 06a30BOM ypOBHe TIpe/Iio/iaraeT OBJaJleHHUE
C/IeYIOIMY KOMIIETeHTHOCTSIMH, XapaKTepH3YIOI[UMH eCTeCTBeHHOHAYUYHYIO
IPaMOTHOCT:

e HayuyHO OOBSCHSTH SIBJIEHUS;

e OLIEHUBATh ¥ MIOHUMaTh 0COOEHHOCTU HAyUHOTO UCC/IeI0BAaHuS;

e WHTEpPIIPeTUPOBaTh  JlAHHbIE W  HWCIO/b30BaTb  HAyYHbIE
Zl0Ka3aTe/IbCTBA JJis TI0/TyUYeHHsI BEIBO/IOB.

Llenu wu3ydeHuss ¢GU3MKM Ha YpPOBHe OCHOBHOTrO 00Ijero obpa3oBaHUs
orpefiesiedbl B KOHIIEMIUU TperofaBaHus yueOHoro mpeamera «@Pu3vKa» B
oOpa3oBaresibHBIX OpraHm3aiusax Poccutickoit @epeparuu, peanu3yOMUx
OCHOBHBIe 006I1[e00pa3oBaTe/ibHbIe TIPOTPaMMbI, yTBEPKAEHHOM pellleHreM
Kosmnernn MunuctepcTBa mpocenenust Poccurickor ®depepauyn (IIpOTOKOJI
ot 3 gekabps 2019 r. Ne [TK4BH).

Iesu u3yueHusi GU3UKHU:

e mnpuobpeTeHWe WHTEpeca W CTpPeM/IeHWs OO0ydYarouxcsi K HayuHOMY
W3yUEHWIO TPHUPO/IbI, Pa3BUTHE WX WHTE/IEKTYa/lbHbIX M TBOPUYECKHX
CII0COOHOCTeN;

e pa3BUTHe TIPeACTABJIEHW O HAyyHOM MeTO/le TIO3HaHUsA W
copMUpOBaHre HCC/IeOBAaTeIbCKOTO OTHOIIEHHS K OKPY’Karol[uM
SIBJIEHUSIM;

e (opmMHpOBaHHE HAyYHOTO MUPOBO33PEeHUs] KaK pe3y/ibTaTa W3y4YeHUs
OCHOB CTPOEHMsI MaTepHH U (yH/JaMeHTaTIbHbIX 3aKOHOB (DH3HKU;



« (opmupoBaHUe TIPe/CTaBIeHN O poyid (GU3UKHU [JIsT PA3BUTHS APYTHUX
eCTeCTBEHHBIX HayK, TEXHUKH U TeXHOJIOTHH;

e pa3BUTHe TIPeJICTaBIeHWA O BO3MOXKHBIX cdepax  Oyayieit
rpocheCcCHOHA/ILHOM esiTeTbHOCTH, CBSI3aHHOM C (hM3UKOM, TTOAr0TOBKA
K Zla/ibHetieMy 00yUeHHI0 B 3TOM HallpaBJ/IeHUH.

IocTxeHWe 3TUX 1ieJiel MporpaMMbl 10 (U3MKe Ha ypOBHE OCHOBHOTO

o61miero obpa3oBaHusi 00eCTieurBaeTCs pellleHueM CJIeAyIOIUX 3a/4au:

e nmnpuobpeTeHWe 3HAaHUA O [AUCKPETHOM CTPOEHWU BeIecTBa, O
MeXaHUYEeCKUX, TEeTUIOBBIX, 3/IEKTPUUECKHUX, MarHUTHBIX U KBAHTOBBIX
SABJIEHUSX;

e mnpuobpeTeHre YMEHUM OMUCHIBATH U OOBSACHATH (hHU3UUECKHe SIBIEHUS
C UCIT0/Tb30BaHWEM T10/TyYeHHbIX 3HaHHUM;

e OCBOEHME METO/IOB peIlleHUs TPOCTEUIINX pacUYETHBIX 3a/au C
MCIT0J/Ib30BaHUEM bu3nuecKux Mojiesnew, TBOPUECKUX U
MPaKTUKOOPHEHTUPOBAHHBIX 3a/1ay;

e pa3BUTHe yMeHWM HaO/IOATh TPUPOJHBIE SIBIEHUS U BBITIOTHATH
OTTBLITHI, JTAOOpaTOPHBIE PAOOTHI U SKCTIepUMEHTa/IbHbIe UCC/IeI0BaHuUS C
HCTI0/Th30BaHHEM U3MEePUTeTbHBIX IPHO0POB;

e oO0CBOeHMe TpHéMOB paboTel ¢ uHboOpMalyeli  GU3NUECKOTO
cofiep)KaHusl, BK/IIOYass MH(OPMALIMIO O COBPEMEHHBIX JIOCTHKEHHUSIX
(bH3MKH, aHaU3 U KPUTHUYeCKoe OlleHrBaHue WHMOpMalvy;

e 3HAKOMCTBO cO cdepamMu MpodecCMOHANTBHOM  JIeITebHOCTH,
CBSI3aHHBIMM C  (U3MKOW, UM  COBPEMEHHBIMU TEXHOJIOTHSIMHU,
OCHOBaHHBIMH Ha JIOCTIKEHUSX (PU3NUeCKON HayKH.

Ha u3yuenue ¢hu3uku (6a30BbIi YPOBeHb) Ha YPOBHE OCHOBHOTO 0OOIIIEro
obpa3oBanust 0TBOAUTCS 238 yacoB: B 7 Knacce — 68 yacoB (2 yaca B HeJie/io0), B
8 kacce — 68 uvacoB (2 yaca B Hezent), B 9 kmacce — 102 yvaca (3 yaca B
HeJleso).

ITpepsiaraemMelii B IporpaMMe 1o (Gu3MKe repeueHb 1abopaTopHbIX paboT
U OMbITOB HOCHUT pEKOMEHZATebHbIM XapaKTep, YUWTesb jeaeT BbIOOp
MpoBe/ieHUs1 71abopaTOpHbIX PAabOT M OMBITOB C YUETOM WHAWBUIYATbHBIX
ocobeHHOCTeld  OOyuarol[uXCs, CIKUCKa JKCIIePUMEHTAlbHBIX  3aJjaHuM,
Tipe/ijlaraeMbIX B paMKaX OCHOBHOT'O FOCYy/JapCTBEHHOT'O 3K3aMeHa 110 (hr3uKe.



COJEPXAHUE OBbYUEHUSA
7 KIIACC

Paszpien 1. ®usuka U eé po/ib B I03HAHUM OKPY)Karoliero Mupa.

dusrka — HayKa O mpupoje. fAsneHus npupobl. Pusnyeckue sBJIEHUS:
MeXaHU4YecKue, TeIyIoBble, 3/IeKTpUUeCKrue, MarHUTHbIe, CBeTOBLIE, 3BYKOBbIE.

dusrueckre BelUUUHbL. VI3MepeHue (pusnueckux BesvuvH. Pusmyeckue
nipubopkl. [TorpemHoCTs U3MepeHnid. MekayHapoHasi CUCTeMa e/IVHHUIL.

Kak ¢usuka u Jpyrue ecTeCTBeHHble HAayKU U3y4alOT TIPUPOJY.
EcTecTBeHHOHayUYHBId MeTO/ TO3HAHUS: HaO/IIO/leHHe, TIOCTaHOBKA HAyUHOTO
BOIpPOCA, BBIJABWKEHWE TUIOTe3, 3SKCIIePUMEHT TII0 TIIpOBepKe TUIoTe3,
o0bsicHeHWe HabmomaeMoro siBneHus. OrmucaHve GU3NUECKAX SBJAEHUA C
MOMOLBIO0 MO/JIeJIeN.

demoncmpayuu.
1. MexaHuueckue, TeIUIOBbIE, 3JIEKTPUUYECKUEe, MarHUTHbIe, CBETOBbIE
SIBJIEHUSI.

2. ®wusnyeckue MPUOOPHI U TIPoLieAypa MPSMbIX U3MePeHU aHa/I0TOBbIM
1 1[1(POBBLIM IPHOOPOM.

JlabopamopHble paGombl U ONbIMbI.

OmnpefesieHye 11eHbI e/IeHUs IIKa/Ibl N3MepUTEeLHOT0 Tiprbopa.

N3mepeHre pacCTOSTHUM.

V3mepeHne 00bEMa KUIKOCTH U TBEPAOIO TeJa.

OrnipefienieHre pa3MepoB MaslbIX Tel.

N3mepeHre TeMrepaTrypsl NPy MOMOIIY XXUAKOCTHOIO TepMOMeTpa U

JlaTuvKa TemIiepaTyphbl.

[IpoBegeHre uccief0BaHMs MO MPOBEPKE TUMOTE3bI: JalbHOCTD MOJIETa

IIIapyKa, IyIIeHHOTO TOPW30HTa/bHO, TeM Oosibilie, yeM O6oibliie

BBICOTA Iy CKa.

Pa3pgen 2. IlepBoHaua/ibHbIE CBeIeHUsI 0 CTPOEHUM BellecTBa.

CTpoeHre BellleCcTBa: aTOMbl W MOJIeKYJbl, WX pa3mepbl. OIbITHI,
JIOKa3bIBaOIIMe TUCKPeTHOe CTPOEHUE BellleCTBa.

[BxkeHne yacTtul BellectBa. CBsI3b CKOPOCTH [ABWKEHUS] YaCTHL] C
TeMIiepaTypoil. bpoyHoBckoe fBvkeHue, qud@ysus. BlaumMoaeiicTBue 4acTuUl]
BellleCTBa: MPUTSKEHUE U OTTa/IKUBAHUE.

ArperaTHble COCTOSIHUSI BeleCTBAa: CTPOEHWE Tra30B, >KUAKOCTEHW U
TBED/bIX (KPUCTA//TMYECKUX) Tesl. B3auMOCBSI3b MeXXy CBOWCTBaMH BeI[eCTB B
pa3HbIX arperaTHbIX COCTOSIHUSIX U WX aTOMHOMOJIEKYJIIPHBIM CTPOEHUEM.
Ocob6eHHOCTH arperaTHbIX COCTOSIHAM BOJbI.

demoncmpayuu.

1. HabmrozeHrie 6pOYHOBCKOTO ABM>KEHUSI.

2. HabGmogenue quddysun.

3. Habmopmenve  sB/eHWH, OOBSACHAIONIMXCA  TMPUTSDKEHUEM WU

OTTa/IKUBAHWEM YaCTHL] BeIlleCTBa.

JlabopamopHble paGombl U ONbIMbI.

1. OueHKa [AuamMeTpa aTroMa MeTOAOM PpsioB (C UCIOJb30BaHUEM

doTorpaduii).

2. OmbIThI 110 HABG/TFOZIEHUIO TETJIOBOT'O PACIIPEeHMUs Ta30B.

3. OrbIThI 0 0OHAPYKEHUIO 1eHCTBHS CHUJT MOJIEKY/IIPHOTO TIPUTSDKEHMS.

Pa3zpen 3. /IBokeHue ¥ B3aMO/IeliCTBHE TeJl.
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MexaHuueckoe ABWKeHHe. PaBHOMepHOe U HepaBHOMEpDHOE [IBU)KEeHUe.
CkopocTtb. CpeJiHsisi CKOPOCTb TIPU HepaBHOMEPHOM JBMyKeHuU. Pacuét mytu u
BpeMeHHU JIBIKEeHUS.
fIBneHre MHepLMM. 3aKOH HMHepLMM. B3aumozeicTBUe Tesl KaK MPUYMHA
V3MeHeHUs] CKODOCTU [IB)KeHUsI Tejl. Macca Kak Mepa WHEepPTHOCTH Tesa.
[TnotHOCTh BelriecTBa. CBsi3b IJIOTHOCTH C KOJTMYECTBOM MOJIEKY/ B e/lMHULIE
o0BbEMa BellecTBa.
Cusia Kak XapaKTepuCTHKa B3auMozercTBusi Te. Cuia yrpyrocTu v 3aKOH
I'yka. VI3amepeHue Cubl C IOMOIIbIO JUHAMOMeTpa. SIB/ieHre TATOTeHUs U Cuiia
TsokecTd. Cuhla TsDKeCTU Ha [Jpyrux IulaHerax. Bec Ttena. HeBecoMoCTb.
CriokeHve CWJI, HarpaB/IeHHBIX 0 OJAHOU MpsiMOM. PaBHOAEUCTBYyOLIAs CHIIL.
Cuna TpeHus. TpeHUe CKOJIb)KEHUSI U TpeHUe TIOKOsi. TpeHue B MpUpofie U
TeXHUKe.
demoncmpayuu.
1. HabnrozieHrie MeXaHMUECKOTO IBV)KEHUS TeJla.
2. V3MmepeHHne CKOPOCTH MPSIMOIMHENHOTO JIBIYKEHHSI.
3. HabmopeHuve siBneHUs] UHEPIUM.
4. HabmtomeHue n3MeHeHHsI CKOPOCTH TPH B3aMO/IeCTBUM TeJl.
5. CpaBHeHHe MacC 10 B3aUMO/JIEUCTBUIO Tel.
6. Ciio)keHue CWJ1, HarlpaB/IeHHbBIX 110 OJHOM MPSIMOM.
JlabopamopHble paGombl U ONbIMbI.
1. OmnpefeneHve CKOPOCTUM pPaBHOMEPHOIO [BW)KeHHs (LlIapyuka B
JKUAKOCTH, MO/JI/TA 37IeKTPUUYECKOT0 aBTOMOOW/ISI M Tak Jjasee).

2. OmpeneneHue cpeHer CKOPOCTH CKOJIbXKeHUsI OpyCKa WM IIapukKa 10
HaKJIOHHOU MJIOCKOCTH.

3. OmnpejeneHue MJIOTHOCTU TBEPJOTO TeJia.

4. OmbITbI, IEMOHCTPUPYIOILIME 3aBUCUMOCTb pPacTsbkeHUs (Jedopmaiiyn)
TIPY>KHUHBI OT TIPUI0XKEHHOU CUJIBI.

5. OnbIThI, J€MOHCTPUPYIOIIMe 3aBUCUMOCTb CUJIbl TPEHUS CKOJIbXKeHUSs
OT Beca Tejla U XapaKTepa COTPUKACAIOIIUXCS [TOBEPXHOCTEH.

Pa3pen 4. [laB/ieHne TBEPABIX TeJl, )KUJKOCTeH M ra3oB.

Napnenvie. Criocobbl yMeHbBIIIEHUsI W yBeWueHUs [aBjeHus. [laBieHue
rasa. 3aBUCUMOCTh [aBjeHWs Ta3a OT 00BEéMa, TemriepaTypbl. [lepemaua
JlaBjieHus TBEPJAbIMU TejlaMH, >KUJKOCTSIMA M Ta3aMu. 3akoH [lackans.
[THeBMaTHUeCKWe MaIlMHbI. 3aBUCUMOCTD J/IaB/IEHUS] >KAJKOCTU OT TJIyOWHBI.
I'vapocratnueckuid mapagokc. Coobmiaroiyecss cocyabl. ['uapaBiudeckue
MeXaHU3MBbI.

AtMocdepa 3emnu U atMocdepHoe JaBieHue. [IpUurHbI Cyl[eCTBOBAHUS
BO3y1IHOW o0osiouku 3emmu. OmnbiT Toppuuenmu. M3mepeHure atMochepHOTo
JlaBjieHusl. 3aBUCMMOCTh aTMOC(epHOro JiaBjeHusi OT BbICOThbI HaZl YPOBHEM
mopsi. [Tpubopsl A1t u3MepeHusi aTMOC(hepHOTo JaB/IeHYsl.

HeiicTBMe >KUAKOCTU W Ta3a Ha TOTPYy)XKEHHOe B HUX TeJo.
BeiTasnikuBaromasi (apxuMmeznoBa) cwia. 3akoH Apxumena. [lnaBanuwe Ten.
BosgyxomiaBanue.

demoncmpayuu.

1. 3aBUCUMOCTbH /laBJIeHUs ra3a OT TeMIepaTyphl.

2. Tlepenaua gaBieHuUs: XKUAKOCTbIO U Ta30M.

3. Coobirjaroriuecst COCy/bl.

4. I'mapaBivueckuii ripecc.

5. I[lposiBneHue fAeiicTBUSI aTMOC(EPHOro JlaB/ieHusl.



6. 3aBUCUMOCTh BBbITA/IKUBAOIIE CU/TbI OT 0O0BEMa TIOTPYKEHHOW YacTH
Tesa U TJIOTHOCTHU XKUJKOCTH.

7. PaBeHCTBO BbITaJIKMBAIOILel CH/TbI BECY BbITECHEHHOM >KUIKOCTH.

8. Yc/oBMe TUlaBaHUS TeJ: T[UlaBaHWe WM T[Orpy)KeHue Teal B
3aBUCUMOCTU OT COOTHOIIIEHUS TVIOTHOCTeU Tesla U >KUIKOCTH.

JlabopamopHble paGombl U ONbIMbL.

1. WccrmemoBaHre 3aBUCMMOCTM Beca Tela B Bofie OT 00béMa
MOTPY>KEHHOM B )KUJKOCTb YaCTU TeJla.

2. OmpepesnieHWe BbITAJKUBAIOIIEN CWJIbI, [JEMCTBYIOLEM Ha TeJio,
MOTPY>KEHHOE B JKUJKOCTb.

3. TlpoBepka He3aBUCMMOCTH BbITAJIKMBAIOLIEN CUJIbI, JEUCTBYIOLEU Ha
TesI0 B )KUJKOCTH, OT MacChl TeJia.

4. OmbITbl, [AeMOHCTPUDYIOIME 3aBUCHMOCTb BbITaJKHMBAOIEN CUJIbI,
JENCTBYIOIel Ha Tel0 B JKUAKOCTA, OT 00BEMA TOTPY>KEHHOU B
JKUJKOCTb YaCTU TeJla U OT TJIOTHOCTH XKUJKOCTHU.

5. KoHcTpyupoBaHue apeomeTpa WIA KOHCTPYUPOBaHUe JIOAKU U
oripeziesieHue eé rpy3ornogb5EMHOCTHU.

Pazpgen 5. PaGoTa 1 MOIIHOCTb. JHEPrUsl.

Mexannueckasi pabota. MOIITHOCTb.

[TpocThle MeXaHW3MBI: pbldar, O/I0K, HaKJOHHAas TIJIOCKOCTh. [IpaBuUIO
paBHOBecUsi pbluara. [IpuMeHeHWe TipaBW/la paBHOBECHS pblyara K OJ/IOKY.
«3onmotoe tipaBui0» MexaHuku. KIIJ mnpocteix wmexaHusmoB. IIpoctbie
MeXaHH3MbI B ObITY U TEXHUKE.

MexaHuueckasi sHeprus. KuHeTuMueckass W TOTeHI[Ma/bHasi SHEPTHs.
[TpeBpailleHWe OJHOTO BWJla MeXaHUUECKOW »SHeprud B JApyroi. 3akoH
COXpaHeHUs JHePruu B MeXaHUKe.

demoncmpayuu.

1. Tlpumepbl MPOCTHIX MeXaHNU3MOB.

JlabopamopHble paGombl U ONbIMbI.

1. OmpegeneHve pabOTbI CHIbI TPEHWS TIPU PaBHOMEPHOM JBM>KEHUU
Tesia M0 TOPU30HTaIbHOU MOBEPXHOCTH.

2. UccnepnoBanue yc/ioBUi paBHOBECHS pblUara.

3. U3smepenue KII/l HaKJIOHHOM TIJIOCKOCTH.

4. VI3yueHue 3aKOHA COXpPaHEHHS MeXaHUYEeCKOW SHepPruMu.
8 KVIIACC

Pa3pen 6. TerioBble AB/1eHUS.

OCHOBHBIE TOJIOXKEHUSI MOJIEKY/IIPHO-KUHETUYECKOU TEeOPUU CTPOEHUs
BeljectBa. Macca ¥ pa3Mepbl aTOMOB U MOJIeKyJl. OmbIThl, TTOATBepsKAaroLre
OCHOBHbIE MOJIOXKEHHUS MOJIEKYJIIPHOKUHETUUYECKOU TEOPUHU.

Mogenu TBEpPAOTrO, >KUAKOTO W Ta3000pa3HOr0 COCTOSIHUM BeIecTBa.
Kpucranmueckue u amopdHbie Tesa. OObsiCHeHHe CBONCTB ra30B, >KUJKOCTeM
Y TBEPABIX Te/l HAa OCHOBE TMOJIOXKEHWW MOJIEKY/ISIPHO-KUHETUUYECKOU TEOpPUH.
CmMauMBaHue U KalWISIDHBIE siB/ieHHs. TeryioBoe pacliMpeHue 1 CKaTue.

Temneparypa. CBsi3b TeMnepaTypbl CO CKOPOCTBIO TEIJIOBOTO [IBXKEHUS
yactull. BHyTpeHHsisi 3Heprusi. CriocoObl M3MeHeHUsI BHYTPEHHEW >SHeprumu:
Teruioriepe/jaya M COBepilleHWe  paboTel.  Buabl  Teruionepemauu:
TeIIONPOBOJAHOCTb, KOHBEKL[YsI, U3/TyUeHUe.

KonuuecTBO TeT/IOThL. Y Ae/bHasi TeIVIOEMKOCTD BelljecTBa. TeroobMeH 1
TEIJIOBOe paBHOBecHe. YpaBHEHWe TelyioBoro OasaHca. IlnaBneHue u
OTBep/ieBaHWe KPUCTa/UIMUeCKHWX BeLeCTB. Y/e/lbHasi TeIyioTa TIaB/IeHus.



[TapooOpa3oBanue u KoHJeHcalus. VMcrnapenuwe. KureHue. YzenbHasl TeruioTa
rnapoobpa3oBaHusi. 3aBUCUMOCTb TeMIIEPATypbl KWIIEHUs OT aTMOCGhEepHOTo
JlaBJIeHUs.

BnaxxHocTh BO3ayXa.

OHeprus TOIIMBA. Y [ie/lbHas TeryioTa CrOpPaHus.

[TpunIMIIEI paboThl TeruioBbIX aAurareseid KII/I TerioBoro ABuraTesis.
TeruioBbIe ABHAraTeM U 3allUTa OKPY’KarOIe Cpe/ibl.

3aKOH COXpaHeHUs U NpeBpallleHus1 SHepryuu B TeIIOBbIX IpoLieccax.

demoncmpayuu.

HabmtojeHre 6poyHOBCKOTO JBHKEHHUS.

Habmopenue auddysuu.

HabttojeHue siBlieHH CMauMBaHUS 1 KalTA/UIIPHBIX SIBJIEHU.
HabJtto/jeHue TerjIoBOro PacIiupeHus TeJl.

Vi3meHeHue [jaBieHUs ra3a Npy U3MeHeHUd 00bEéMa M HarpeBaHUM WU
OXJIaXKIeHUU.

[IpaBuia v3MepeHUs: TeMIieparyphl.

Bupbl Teniornepeaum.

Ox/aXk/jeHure Py COBepIlieHnH PaboThI.

HarpeBaHnve 1pu COBepILIeHNN paboThl BHEIITHUMU CHIAMH.

10. CpaBHeHMe TerJIOEMKOCTeN pa3/IMYHbIX BeElleCTB.

11. HabmoieHrie KUTIeHUsI.

12. HabroieHre TOCTOSIHCTBA TeMIIepaTypbl IPY I1/IaB/IeHUH.

13. Mogenu TenioBbIX JBUTATE/IeH.

JlabopamopHble paGombl U ONbIMbI.

1. OmBITBI TI0 0OHAPY>KEHHUIO JENUCTBUS CUJT MOJIEKYJIIPHOTO TIPUTSDKEHUSI.
2. OmnbITHI MO BbIPAIMBAHUIO KPUCTA/IJIOB ITIOBAPEHHOW COJTM WM Caxapa.
3. OTrBITHI 110 HAO/MIO/IEHHIO TETVIOBOTO PACIIUPEHHs Ta30B, YKUJKOCTeN 1
TBEpJBIX TeJl.

OmnpefeneHye faBjieHus: BO3Ayxa B 6aioHe MITIpULIa.

OnbITHI, JeMOHCTPUPYIOLLIUE 3aBUCMMOCTh [aBjieHUsl BO34yXa OT ero
00bEMa 1 HarpeBaHUS WIN OXJIKIEHHS.

6. IIpoBepka THUIOTe3bl JIMHEWHOW 3aBUCHMOCTH [JIMHBI CTOJOMKA

JKUAKOCTH B TEPMOMETPHUUYECKOU TPYOKe OT TeMIiepaTyphbl.
7. HabmogmeHnve wu3MeHeHUSI BHYTPEHHEW SHEPTUM Tela B pe3y/bTare
TerioTnepejauu ¥ paboThl BHEIITHUX CHJI.

8. WccnenmoBanue siBjieHWs TersiooOMeHa MpU CMEITMBAaHUKM XOJIOJHOW U

ropsiuei BO/Ibl.

9. OmpeneneHWe KOMMYECTBA TEIUIOThbL, IIOJYyUEHHOTO BOJOW TIpU

TeryiooOMeHe C HarpeThbIM MeTa/UTMYeCKUM ITUIMHIPOM.

10. OnpefiesieHre yAiebHOM TEIJIOEMKOCTH BelllecTBa.

11. iccnegoBanue TipoLiecca UcrapeHus.

12. OnpefiesieHWe OTHOCUTETbHOM B/Ia)KHOCTH BO3/yXa.

13. OnpefiesieHye yAie/IbHOM TEIJIOThI T/1aB/IeHUS JibJIA.

Pa3pen 7. DnekTpuyecKue U MarHUTHbIE SIBJICHUS.

Onektpu3alus Tea. [IBa poja 3/1eKTpuuecKux 3apsifoB. BsanmonencTBue
3apsbKeHHbIX Tesl. 3akoH KysioHa (3aBUCHMOCTH CH/IbI  B3aUMOJEUCTBUS
3apsPKeHHbBIX TeJT OT BeJIMUMHBI 3apsiZIOB U PACCTOSTHUS MEXAY Te/laMu).

OsekTpruueckoe nosie. HarpsykEHHOCTh 3/1eKTPUYeCKoro moss. IIpuHiun
CyNeprno3uLMU 3JIEKTPUUECKHUX T0Jied (Ha KaueCTBEHHOM YDOBHE).
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Hocurenu »seKTpUuecKrUx 3apsifioB. OJIEeMEHTapHBbIA  3/1€KTPUYECKUM
3apsif. CtpoeHue aroma. [IpOBOAHUKU M AU3JIEKTPUKU. 3aKOH COXPaHEHUs
3/IEKTPUYECKOr0 3apsija.

ONeKTPUUeCKUM TOK. YCJIOBUSI CYLEeCTBOBAHUS 3JIEKTPUUECKOTO TOKa.
VICTOUHMKM TIOCTOSIHHOTO TOKa. [[eMCTBUSI 3/1eKTPUUECKOro TOKa (TerioBoe,
XUMHUECKOe, MarHUTHOE). DJIeKTPUUYECKUM TOK B JKUJKOCTSIX U ra3ax.

OnekTpuueckass Uenb. Cuna TOKa. JJIeKTPUYECKOe HarlpshKeHue.
CorpoTuB/ieHWe TPOBOJHUKA. Ye/JbHOE COMNPOTUBJ/IEHWE BellecTBa. 3aKOH
OMma pis yuactka uenu. [locsemoBaTesibHOe M Tapasuie/ibHOe COeJVHeHue
MPOBOJHUKOB.

PaboTa ¥ MOIIHOCTh 3eKTpUYecKOoro Toka. 3akoH [Dxoyss—/leHia.
OneKTprUeckue IeMd U TIOTpeOUTenu 3eKTPUYecKOW 3Hepruv B OBITY.
KopoTtkoe 3ambikaHue.

[TocTosiHHbIe ~MarHUTbL. B3auMopzencTBHe TMOCTOSHHBIX  MarHUTOB.
MarnuTtHoe 1io71e. MarHutHoe mnojie 3eM/IM U ero 3HaueHue /i JKU3HU Ha
3emsie. OmbIT JpcTesa. MarHuTHoe 1oJie 3J1eKTpUuueckoro Toka. [IpumeHenue
5/IEKTPOMarHuTOB B TexHUKe. [leliCTBMe MarHUTHOTO TOJiS Ha TMPOBOAHUK C
TOKOM. DJIeKTPOABUTaTe/lb TOCTOSIHHOT O TOKa. Ncnons3oBaHue
57IeKTPO/IBUTaTe/Ier B TEXHUUYECKUX YCTPOMCTBAX Y HA TPaHCIIOPTe.

OmnbiTel Papaziesi. fABjieHWe >71€KTPOMarHUTHOM WHAYKLWU. [IpaBusio
Jleniia. DsektporeHepatop. CriocoObl TO/ydeHHsT 37eKTPUYECKOW SHEepPrHu.
DNeKTPOCTAHIIMY Ha BO30OHOB/ISIEMbIX HCTOUHHUKAX SHEPTUU.

demoncmpayuu.

1. DnekTpusalus TeJl.

2. [IBa poja >/IeKTpUYECKHX 3apsiZioB M B3aWMOJIEUCTBHE 3apshKEHHBIX
TeJl.

Y CTpOWCTBO U J]eliCTBHE 3/IEKTPOCKOIIa.

DeKTpoCcTaTAueCKast MHAYKLUS.

3aKOH COXpaHeHUsl JIEKTPUUYeCKUX 3apsi/iOB.

[IpOBOAHUKY U IUS/IEKTPUKU.

MopenupoBaHue CUIOBBIX IMHUAW 3/IEKTPUUECKOTO TOJISI.

VI cTOYHMKM OCTOSIHHOTO TOKA.

[enCcTBUS 37IEKTPUUYECKOrO TOKaA.

10. ONeKTPpUUeCKUH TOK B )KUIKOCTH.

11.'a30BbIM pa3psz.

12. I3MepeHure CUJIbl TOKa aMIIepMETPOM.

13. I3MepeHue 3/1eKTpUUeCcKOro HarpssKeHUs: BOJTIbTMETPOM.

14. Peoctat v MarasvH CONpPOTUB/IEHUN.

15. B3anmoielicTBYe TTOCTOSIHHBIX MarHUTOB.

16. MogenupoBaHrie HEBO3MOKHOCTU pa3/ie/ieHusI T0JIF0COB MarHUTa.

17. MopenupoBaHye MarHATHBIX T0JIeU MOCTOSSHHBIX MarHUTOB.

18. OnbIT JpcCTea.

19. MarHuTHoe 1oJie ToKa. JJIeKTPOMarHur.

20. [leiiCTBMe MarHAUTHOTO MOJII HA MPOBOJHUK C TOKOM.

21. DNeKTpoABUraTe/Ib MTOCTOSTHHOTO TOKA.

22. ViccnepoBaHue siBleHUS 371eKTPOMarHuTHOM MHYKLIWU.

23. OnbiTel @apagest.

24. 3aBUCMMOCTb HamnpaB/eHUsT UHAYKIUOHHOTO TOKA OT YCJIOBUM €ro
BO3HUKHOBEHUSI.

25. DJIeKTpOreHeparop MOCTOSSHHOTO TOKa.

JlabopamopHble paGombl U ONbIMbI.
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1. OmNBITBI TI0 HAOMIOJEHWIO 3JIEKTPU3alMKM Tel HWHAYKIUMeHM W TIpu

COIPUKOCHOBEHHHU.

VccnegoBaHue [JeHCTBUSL 3/IEKTPUUECKOrO I10/iI Ha IIPOBOAHMKH M

JTUDJIEKTPHKHU.

COopKa ¥ IMpoBepKa pabOoThI 3/IEKTPUUECKOH IeITH IIOCTOSIHHOT'O TOKa.

3mMepeHue U peryJMpoBaHue CHJIbI TOKA.

V3mMepeHue U peryJMpoBaHye HarpsHKeHUsI.

VccnemoBaHre 3aBUCUMOCTH CHIIbI TOKA, UAYILET0 uepe3 pPe3ucTop, OT

COIPOTHUB/IEHUS PE3UCTOPA M HAMpPSDKEHHs Ha Pe3HCTope.

7. OIBITHI, JeMOHCTPHUPYIOIIIHe 3aBUCHMOCTb 3JIEKTPUUYECKOT'O
COIPOTHUB/IEHUS TIPOBOAHMKA OT €ro [JIMHBI, IIOIIAAU ITOIIePEeYyHOro
CeueHHst ¥ MaTepHasa.

8. IlpoBepka mpaBW/a C/IOXKEHHSI HAMpsDKeHWM IpH I10C/Ie0BaTe/IbHOM
COeIMHEHUM JIBYX Pe3HCTOPOB.

9. IlpoBepka IpaBu/ia A/ CH/IbI TOKA IIPU IapajjieJbHOM COeJUHEeHUH

N
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PEe3UCTOPOB.

10. Onipefiesienyie  pabOThI  3MEKTPUUYECKOTO TOKa, HAYIIETO dYepe3s
Pe3UcCTop.

11. OmnipefieileHe MOIIHOCTH 371€KTPUUYECKOTrO TOKa, BbIAeIsieMOU Ha
pe3ucTope.

12. ViccnegoBaHye 3aBUCMMOCTH CUJIbI TOKA, UAYILEro yepes JaMIIOUKy, OT
HarpspKeHUs Ha Hewu.

13. Onpenenenue KII/I HarpeBares.

14. UccnemoBaHWe MarHUTHOTO B3aWMO/IeUCTBUS MOCTOSIHHBIX MarHUTOB.

15. I3yyeHWe MAarHUTHOIO MO/ TIOCTOSAHHBIX MAarHUTOB IIpU UX
00beIUHEHUH U pa3/ie/IeHUH.

16. UccnemoBaHne [eUCTBUS  3JIGKTPUUECKOTO TOKA HA MAarHUTHYHO
CTpeJIKY.

17. ONBITHI, JAE€MOHCTPUPYIOLME 3aBUCUMOCTb CWIbl B3aWUMOJEUCTBUS
KaTyLIKXW C TOKOM W MarHura OT CU/Ibl TOKa W HallpaB/eHUs TOKa B
KaTylLlKe.

18. I3yueHue 1ercTBYUSI MarHUTHOTO T0JIS1 Ha TIPOBOJAHUK C TOKOM.

19. KoHCTpyUpOBaHHe 1 W3ydeHre paboThl 3/1IeKTPO/[BUTATEIS.

20. Isamepenue KII/I ayeKTpogBUraTe/IbHOW YCTaHOBKHU.

21.OnBITEL TI0 UCC/IEOBAHUIO SIBJEHUSI 3JIEKTPOMarHUTHOM WHAYKLIWU:
WCCJieJOBaHUe W3MEHEeHWM 3HaueHWs W HarlpaB/IeHUs] UHAYKLMOHHOTO
TOKa.

9 KJ/TIACC

Pa3pen 8. MexaHnueckue siB/IeHHS.

Mexanuueckoe [aBWKeHue. MarepuanbHag Touka. CucreMa OTCUéTa.
OTHOCUTETLHOCTh MEXaHWYeCKOro ABWKeHUs. PaBHOMepHOe MpsIMOJIMHEWHOe
IBwkeHue. HepaBHOMepHOe mnpsiMoiMHeNMHOe fABWkKeHue. CpegHsass W
MIHOBEHHasi CKOPOCTh TeJia IIPU HepaBHOMEPHOM [IBUKEHUHU.

Yckopenve. PaBHOyCKOpeHHOe TIpsMO/MHeNHOoe [aBwkeHue. CBoOozHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOe IBW)KeHHe 10 OKPY)KHOCTH. [Tepuroz 1 yacToTa obOpaiijeHusl.
JIvHeliHas v yr/ii0Basi CKOPOCTU. LleHTpoCcTpeMuUTe/IbHOE yCKOpPEeHue.

[TepBbii 3akoH HreroToHa. BTopok 3akoH HerotoHa. TpeTud 3akoH
HeroToHa. [TpyHIMI Cyriepro3uLiu CuJl.



Cuna yrnipyroctu. 3akoH ['yka. Cua TpeHUs: CWia TPEHUSI CKOJIb)KeHUSsl,
CWJ/la TPeHUs TI0KOs, APYyrre BU/bl TPEHUS.

Cuna TSDKeCTH M 3aKOH BCEMHPHOTO TSATOTEHHS. Y CKOpeHHe CBOOOJHOTO
nagenus. [IBrxkenue ruiaHeT BOKpyr CosHua. [lepBas kocMuueckass CKOPOCTb.
HeBecomocTs 1 neperpysku.

PaBHOBecMe MaTepuasibHOM TOUKHW. AOGCOMOTHO TBEpPJOE  Tero.
PaBHOBecre TBEpDJOro Tesa C 3aKpervieHHOW OChI0 BpallleHWsi. MOMEHT CHUJIbI.
LleHTp TsKeCTH.

Nmvnynsc Tena. W3MeHeHue wumnysbca. Mmnynbc cuibl.  3aKOH
COXpaHeHHUs UMITyJibCa. PeakTUBHOE [IBMKEHUe.

MexaHnrnueckasi pabota ¥ MOIIHOCTh. PaboTa CH TSHKECTH, YIIPYTOCTH,
TpeHus. CBsi3b 3Hepruu W paboThl. IToTeHI[MambHAs SHEPTUS TeJia, TTOJHATOTO
HaJl TOBEPXHOCTbIO 3emyM. [loTeHUMasbHasi SHEPrusi C)KAaTOM MPY>KUHBI.
Kunetnueckas sHeprusi. Teopema 0 KWUHETUUECKOU SHEPryUr. 3aKOH COXPaHEeHUs
MeXaHUUeCKOU SHePrUu.

demoncmpayuu.

1. HabnrozieHrie MeXaHWUECKOTO JIBVDKEHUSI Tejla OTHOCUTE/bHO pa3HbIX

TeJI OTCUETa.

2. CpaBHeHue TiyTel U TPaeKTOPWUM [BWXKEHHUS OJHOTO U TOrO XKe Tesa
OTHOCUTE/IbHO Pa3HbIX TeJl OTCUETA.

V3mepeHrie CKOPOCTH U yCKOPEHHUS NPSIMOJIMHENHOTO JBKEHUS.

WccnesoBaHue NpU3HAKOB PpaBHOYCKOPEHHOT'O ABUKEHUS.

HabJtto/jeHue IBUKEHUS TeJla TI0 OKPY>KHOCTH.

HabsofieHre MexXxaHWYeCKUX $SIBJIEHWM, TIPOUCXOJSAIINX B CHCTEME

oTcuéra «Tesexka» npu eé paBHOMEPHOM U YCKOPEHHOM [BW)XKEHUU

OTHOCUTE/TbHO KabrHeTa PU3HKHU.

7. 3aBUCHUMOCTb YCKODEHUS TeJjia OT MacChl Tejla U JeUCTBYIOLLE Ha HEero
CUJIBL.

8. HaObsro/ieHre paBeHCTBaA CHJT TIPU B3aUMO/IeHICTBUH TeJl.

9. V3meHeHue Beca Tesla IIPU yCKOPEHHOM [IBIKEHUH.

10. Ilepe/jaua UMITy/IbCa NPY B3aUMO/IEHCTBUM TeJL.

11. IIpeobpa3oBaHusi SHEPTUU TIPU B3aUMOIeHICTBUH TeJl.

12. CoxpaHeHUe UMITyJ/ibCa MIPU HEYNIPYTOM B3auMO/€HCTBUM.

13. CoxpaHeHue UMITy/IbCa TIPYA aOCOMIOTHO YIIPYTrOM B3auMO/1eHCTBHUH.

14. HabmoieHre peakKTUBHOTO IBYDKEHHS.

15. CoxpaHeH/e MeXaHUUeCKOM HePryy TIpyu CBOOOIHOM TIafIeHUH.

16. CoxpaHeHWe MeXaHWYeCKOM 5SHepPruM TMpU [BWKEHUU Tela Mof
[leHICTBHEM TPy KUHBI.

JlabopamopHble paGombl U ONbIMbI.

1. KoHcTpyrpoBaHMe TpakTa Zijisi pa3roHa U JajbHeuIlIero paBHOMEPHOI O
JBWKEHUS 11apyKa WU/IU TeJIe)KKU.

2. OmpeneneHuie cpefiHell CKOPOCTH CKOJbXKeHUsI Opycka Win [JBUKEHUS
1IapyKa M0 HAaKJIOHHOU MJIOCKOCTH.

3. OrmpepesnieHre yCKOpeHUs Tejla TIPU PaBHOYCKOPEHHOM [BWXXEHUHU I10
HaKJIOHHOU MJIOCKOCTH.

4. NccnepoBaHue 3aBUCMMOCTHU MyTH OT BPeMeHU TP PaBHOYCKOPEHHOM
JIBIDKeHUU 03 HauaJbHOM CKOPOCTH.

5. IlpoBepka TruMoOTe3bl: €CIM TIPU PaBHOYCKODEHHOM [JBIDKeHWH 0Oe3
Haua/JbHOM CKOPOCTU TMYTH OTHOCSATCA KaK PsiJi HEUETHBIX UMCeJl, TO
COOTBETCTBYHOLL|ME TIPOMEXXYTKHA BpeMEeHU OJJUHAKOBBI.

ounhkw



6. VccnemoBaHve 3aBUCUMOCTH CWJIbI TPEHUSI CKOJIBXXEHUSI OT CUJIbI
HOPMAaJ/IbHOT'O [JaBJIEHUS.
Omnpenenenue K03 duUiiieHTa TPEHUSI CKOTbXXeHUS.
OrnpefiesieHre KECTKOCTU MPYKUHBI.
OmnpegeneHve pabOThI CU/IbI TPEHWS TIPU PaBHOMEDHOM JBW>KEHUU
TeJjia TI0 TOPU30HTA/IbHOW IMOBEPXHOCTH.

10. Onipefiesienvie  paboOThl CHBI YOPYTOCTH TIpU TOABEME TIpy3a C

HCTI0/Tb30BaHHEM HeToJBM)KHOTO Y TIOJBIKHOT'O OJIOKOB.
11. VI3y4yeHue 3aKOHa COXpaHeHUs SHePruu.
Pa3pen 9. MexaHnuecKkue Ko/ie0aHusa M BOJIHBI.
KonebaTenbHoe [gBikeHWe. (OCHOBHBbIE XapaKTePUCTUKUA KoyeOaHMit:
Mepyo/i, 4acTtoTa, aMIUIUTyJa. MareMaTU4eCKWd U MPYKUHHbIA MasiTHUKMU.
[TpeBpaiiieHre SHePryy NpHY KoebaTeTbHOM /IBVKEHUH.
3aryxatoiifie  KomnebaHusi.  BbiHyKJeHHble  KojebaHus.  Pe3oHaHc.
MexaHnuueckue BOJiHbL. (CBOWMCTBA MeXaHWYeCKUX BOJH. [IpogosibHbIE U
rorepeyHbie BOJIHbI. [[iIMHa BOJIHBI W CKOPOCTb €€ pacripoCTpaHeHus.
MexaHWuecKue BOJTHbI B TBEPAOM Tejle, CEMCMUYECKUE BOJTHBI.
3ByK. ['poMKOCTB 3ByKa U BbicoTa ToHa. OTpakeHue 3ByKa. IH(ppa3ByK U
yIbTPa3BYK.
demoncmpayuu.
1. HabOmozpeHne Kojie0aHWI Tesl MOJ AeMCTBHEM CUJIbI TSDKECTH W CHJIBI
YIIPYTOCTH.
HabtojeHme KosiebaHuii Tpy3a Ha HUTH U Ha TIPYKUHE.
HabJtto/jeHue BeIHYK/[eHHBIX KOJ/Ie0aHM ¥ pe30HaHca.
PacnpocTpaneHrie Npo/0/IbHBIX Y TIOMEPEYHBIX BOJIH (Ha MOZEN).
HabJttojeHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTAYeCKUU pe30HaHC.
a6opamopr1e pabombl u onbIMbl.
OmpeziesieHe 4YacTOThl M Tepuofia KoyiebaHHd MaTeMaTUueCKOro
MasiTHUKA.
OmnpefesieHre YaCTOTHI U ITePHO/ja KOyieOaHW TPYKUHHOT'O MasTHUKA.
3. WccnemoBaHue 3aBUCMMOCTH TiepUoZia KoyieOaHWM TIO/[BEIIEHHOTO K
HUTU TPy3a OT JJIMHbI HUTU.

4, WccnemoBaHue 3aBHCMMOCTA Tlepuofia  KojiebaHui  TIPY>KMHHOTO
MasiTHUKA OT MacChl rpy3a.

5. IIpoBepka HE3aBUCUMOCTH IepHo/ia KosebaHuil rpy3a, MO/BEIeHHOTO
K HUTH, OT MacChl rpy3a.

6. OMBITbI, [JeMOHCTPUPYIOIMe 3aBUCUMOCTb Tiepruofia KomebaHui
MPY>XUHHOTO MasiTHUKA OT MaCChl FPy3a U XKECTKOCTU MPY>KUHBI.

7. V3mepenue ycKopeHUst CBOOOJHOTO TIaZieHHs.

Pa3pen 10. 1eKTpoMarHUuTHOE 10Jie U 3/IeKTPOMarHUTHbIE BOJIHBI.

ONeKTPOMarHuTHOe Tiojie.  JJeKTPOMarHuTHble  BOHBL.  CBOMCTBa
37eKTPOMarHuTHbIX BOJH. Illkana s/eKTpomMarHUTHBIX BOH. Mcrnosib3oBaHue
571eKTPOMarHUTHBIX BOJIH /11 COTOBOM CBS3U.

DJleKTpOMarHuTHasi npupo/a cBeta. CKOpoCTh cBeTa. BomHOBBIe CBOMCTBa
CBeTa.

demoncmpayuu.

1. CBOMCTBA 3/IeKTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBeETa.

JlabopamopHble paGombl U ONbIMbI.
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1. V3yueHue CBOWCTB 3/IEKTPOMAarHUTHBIX BOJTH C TIOMOIIbIO MOOHTBHOTO
TenedoHa.

Pa3pen 11. CBeToBBIE SIB/ICHHA.

JlyueBasi mogenbp cBeta. McrouHuku  cBetra. [IpsimonuHeriHoe
pacripoctpaHeHve cBeta. 3atMeHusi CosHua M JIyHel. OtpaxkeHue cCBera.
[1y10cKoe 3epkaso. 3aKOH OTpakKeHUs CBeTa.

[Ipenomnenue cBeTta. 3aKOH MpesioMm/aeHus cBeTa. [lo/iHOe BHyTpeHHee
OTpakeHWe cBeTa. VICrosb30BaHWe TMOJHOTO BHYTPEHHErO OTPaXKeHUsi B
ONTUYECKUX CBETOBO/IAX.

Jlunza. Xop nyuedi B swmH3e. OnTuueckass cucTema (oToarrapara,
MHUKDOCKOMNa M TejiecKoma. ['yla3 Kak onThueckasi cucTtema. bam3opykocTs u
JaJIbHO30PKOCTh.

Pa3znoxenue Oemoro cBera B crekTp. OmnbiTel HproToHa. CroykeHue
CTMeKTPaJIbHBIX 1[BETOB. [lrcrnepcus cBeTa.

demoncmpayuu.

1. IlpsiMosiMHEHOe pacrpoCTpaHeHre CBeTa.

2. OtpakeHue cBerTa.

3. [Nonmyuyenuve w300pakeHW B TUIOCKOM, BOTHYTOM U BBIYK/IOM
3epKasiax.

[IpenomneHue cBeta.

OnTHuecKuii CBeTOBOI,.

Xop nmydeii B cobuparolrieit TuH3e.

Xopg nyuel B pacCerBarolLlel JIMH3e.

[MTosryuenre n306pa>keHNH C TIOMOIIIBIO JIUH3.

. [Ipuniun peiictBus hoToanmnapara, MUKpOCKOIa U TeJjieCKOTIa.

10. Mopges riiasa.

11. Pa3noykeHue 6esoro cBeTa B CIIEKT.

12. TTonyueHue Gesoro cBeTa MpH CJIOKEHWH CBETA Pa3HbIX 1[BETOB.

JlabopamopHble paGombl U ONbIMbI.

1. WccnenoBaHue 3aBUCUMOCTH yIJyia OTPa)KeHUs1 CBETOBOIO jiyua OT yrJjia
TaJIeHusl.

2. V3yuyeHue xapaKTepUCTUK M300pa’keHHsI TIpe]MeTa B TVIOCKOM 3epKarie.

3. WccnepoBaHve 3aBMCHMOCTU yTIJia TIPeJIOMJIEHUSI CBETOBOTO Jyda OT
yTJia MaJIeHusi Ha TPaHULIE «BO3yX—CTEK/IO».

4, TlomyueHue M300pakeHHM C TIOMOIIbIO COOMparoIiel JTMH3bI.

5. OmnpegeneHve  (GOKYCHOTO PAcCTOSHUSI W ONTHUYECKOW  CHUJIb

cobuparoIeii TMH3BI.

OMBITHI TI0 pa3/ioyKeHHI0 0e/Ioro cBeTa B CIIEKTP.

OmBITHI TI0 BOCTIPUATHIO 1[BeTa MPeAMETOB MpH X HabIr0ZeHn yepes

1]BeTOBbIe (DU/IbTPHI.

Pa3pen 12. KBaHTOBBIE IB/ICHHS.

OmnbiThl Pesepdopa u riyiaHeTapHasi MoJiesib aroMa. Mogiesib atoma bopa.
VcnyckaHue v norioljeHrde cBeta aToMoM. KBaHThbI. JIMHeldaTbie CIIeKTPhI.

PagnioakTBHOCTh. Anbda, 6eta- U ramma-usnydeHus. CrpoeHue
aTOMHOro  sifipa. Hyk/IOHHasg MoJenb  aTOMHOrO  sifpa.  V30TOmbI.
PamvoakTuBHBIe ripeBpalleHus. [lepuos rnonypacnaza aTOMHBIX si7€ep.

AnepHbie peakiuu. 3aKOHbI COXPAHEHUs 3apsilOBOT0 U MaCCOBOTO UMCe.
OHeprusi CBA3U aTOMHbBIX sifiep. CBsA3b MacChl U SHeprum. Peakumu cuvHTe3a U
Jenenus sigep. Microunuku sHeprur CoJHIIA Y 3BE3I.

AnepHas sHepreTuka. [leMCTBUS PaZjMOAKTHUBHBIX W3/yYeHUM Ha >KUBbIE
OpraHU3MBI.

WooNOU A

6.
7.



demoncmpayuu.

CrieKTpbl U3/TyueHHs U TTOTJIOIeHUS.

CrieKTphbl pa3/IMUHbBIX Ta30B.

CniekTp BoAOpO/a.

HabmozeHne TpekoB B Kamepe BubcoHa.

PaboTa cuéTurKa MOHU3UPYIOIIUX U3TyUeHUH.

Peructpariys u3nydeHust IPUPOJIHBIX MUHEPAJIOB U TTPOIYKTOB.

JIa6opamopr1e pabombl u onbIMbl.

1. HabnrozieHue CII/IOMIHBIX U TMHEMUAThIX CIIEKTPOB U3/TyUYeHMUs.

2. WccnemoBanuie TPEKOB: M3MepeHHe SHEPTHU YaCTHUIIbI 10 TOPMO3HOMY

nyTu (1o dhoTtorpadusam).

3. M3mepenue paguoakTuBHOTO (hOHA.

IToBTOpHTE/THHO-0000 AU MO/ Th.

[ToBTOpUTE/TLHO-00001IIAOIIHH MO/TyJTb TipefHa3HaueH JTST
cUCTeMaTH3allMi ¢ 0000IIeHUs TIpeJIMeTHOIO COJEp)KaHWs U  OMbITa
JesiITeIbHOCTH, TIPUOOPETEHHOTO TIPY M3YUYeHUU BCero Kypca (U3UKH, a TakKe
ISl TIOATOTOBKM K OCHOBHOMY TOCY/IapCTBEHHOMY 3K3aMeHy 10 (GH3UKe /s
00yuaroImxcs, BEIOpaBIINX 3TOT yueOHBIM MpeiMeT.

[Tpy W3ydeHWH [JAHHOTO MOAY/S PeaU3yIOTCS W CUCTeMaTU3UPYIOTCS
BUJbI [leATeTbHOCTH, Ha OCHOBE KOTOPBIX OOecreunBaeTcs [JOCTKEHHE
MpeIMETHBIX W MeTarpeJIMeTHBIX IIJIAHUPYeMbIX pe3y/bTaTOB OO0yueHwUs,
cdopMUpyeTcsi ecTeCTBeHHOHAyUHasi TPAMOTHOCTb: OCBOEHHe HayUYHBIX METO/IOB
WCCIe/JOBaHUS SIBJIEHUU MPUPO/BI U TEXHUKH, OBJlaZieHre YMeHUSIMU 00BbSICHSATh
dusnueckye siBJIeHUs, IPUMEHsIS TTOTyYeHHble 3HaHHs, pelllaTh 3a/laud, B TOM
yKc/ie KaueCTBeHHbIe U SKCIIePUMeHTa/TbHbIE.

[TpyHLMITAANBHO ~ [IeATeNTbHOCTHBIM ~ XapakTep  /IaHHOTO  pa3fesa
peayii3yeTcs 3a CUET TOTO, UTO 00yUarOIIMecs BBITTOIHSIOT 3alaHUs], B KOTOPBIX
VM TIpe/jjIaraeTcs:

Ha OCHOBe IIO/TyYeHHBIX 3HAaHWM pACIIO3HAaBaTb U HAYYHO OOBSCHATH
bu3ruecKre SBIeHUs B OKPY KaloIled IMpUpo/ie 1 TTOBCeIHeBHOM »KIU3HU;

WCTI0/Tb30BaTh Hay4yHble METO/bl MCC/IeJOBaHUS (PU3NUECKUX SIBJIEHUM, B
TOM YHCJIe /i TIPOBEPKY TUITOTE3 U TIOTyUeHHs] TeOPeTHUYECKUX BBIBO/IOB;

00BSICHITh Hay4YHble OCHOBBI HanOoJiee Ba)KHBIX JOCTIKEHWM COBPEMeHHBIX
TEeXHOJIOTWM, HalpuMep, TMPaKTAYeCKOro  WCIOIb30BaHUS  Pa3/IMUHBIX
VMCTOYHUKOB SHEPrdy Ha OCHOBE 3aKOHA MpeBpallleHHsI U COXPaHeHUs BCeX
M3BECTHBIX BU/IOB SHEPIHH.

ounkwnNn=



IVNIAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHUSA ITPOI'PAMMBI 110
PN3NKE HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

W3ydyeHre ¢uU3MKU Ha YpPOBHE OCHOBHOTO 00ijero o0pa3oBaHus
HalpaB/IeHO Ha [JJOCTYKEHWe JMUYHOCTHBIX, MeTarpeJMeTHBIX W IIPeMEeTHBIX
obpa3oBaTe/IbHBIX pe3y/bTaToB.

B pesynbrare wu3lydeHus (UMK Ha YpOBHE OCHOBHOTO 0OIIero
obpa3oBaHuss 'y oOyudatoijerocsi OyayT choOpMHpOBaHbI  CreAyrOIIHe
JTMYHOCTHBIE pe3y/IbTaThl B UaCTH:

e 1) mnaTpHOTHYECKOT0 BOCITUTAHUS:

e - TIpOSIBJIeHHWe WHTepeca K WCTOPUM U COBPEMEHHOMY COCTOSTHUIO
POCCUICKOU (PU3NUeCKON HayKu;

e - I[eHHOCTHOEe OTHOIIIeHHe K [JOCTKEHUSIM POCCUMCKUX YUEHBIX-(H3UKOB;

e 2) rpaKJaHCKOI'0 U JyXOBHO-HPABCTBEeHHOT'0 BOCTIMTAHUA:

e - TOTOBHOCTb K aKTMBHOMY Yy4YaCTHIO B 0OCYXJeHWH O0OII[eCTBeHHO
3HAaUMMBIX M 93TUYECKHWX TpobsieM, CBS3aHHBIX C TPAKTAYECKUM
TIpUMeHeHreM JIOCTKeHNH (hH3UKHY;

e - OCO3HaHWE BAKHOCTH MOPATbHO-3TUUECKUX TPHUHIUIIOB B JeSTe/IbHOCTU
YU€HOr0;

e 3) 3CTeTUYeCKOro BOCIIUTAHUSA:

e - BOCIIPUSITHE 3CTETHUYECKUX KauecTB (PU3NUeCcKol HayKu: eé rapMOHUYHOTO
TIOCTPOEHHSI, CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

e 4) HeHHOCTH HAYYHOIr'0 MO3HAHMS:

e - OCO3HaHWEe IIeHHOCTH (GU3UUECKOM HayKM KaK MOII[HOTO WHCTPyMeHTa
MO3HAaHUSI  MHpa, OCHOBbI  pa3BUTHA  TEXHOJIOTMH,  BaKHeWIleu
COCTaBJIAIOILeU KYyJ/IbTYPBI;

e - pa3BUTHE Hay4yHOM /H0003HAaTeNHHOCTH, UHTEpeca K MCC/eZoBaTeTbCKOU
JesITe/IbHOCTY;

e 5) (¢opmupoBaHuA KyJbTYpbl 3[0POBbS H 3MOIHOHAILHOIO
OJ1aromo/Tyuusi:

e - O0CO3HaHWe IleHHOCTH Oe3omacHoro obpasa >KM3HU B COBpEMEHHOM
TEXHOJIOTUUECKOM MHpe, Ba)KHOCTH TIpaBU/I 0e30TacHOTrO TOBeJeHHWs Ha
TPAHCIIOpPTe, Ha I0pPOrax, C /IeKTPUYeCKUM U TeIVIOBbIM 000py/I0BaHHEM B
JIOMAIITHUX yC/IOBUSIX;

e - copMHpPOBaHHOCTb HaBblKa pedieKCHH, TIpPU3HaHWe CBOero TpaBa Ha
OIITMOKY 1 TaKOTO ’Ke TIpaBa y IPyroro uejioBeKa;

e 6) TPYyAOBOr0 BOCIUTAHUSA:

e - aKTMBHOE yYacTHWe B peIlleHHH TpaKTUUecKuX 3aZiau (B paMKaX CeMbH,
oOpa3oBaTe/lbHOM OpraHW3aldd, TIOpo/a, Kpas) TeXHOJIOTUUeCKOH U
COLIMaZIbHOM HAaTpaB/IeHHOCTH, TPeOYIIUX B TOM UHc/ie UM (U3AUYECKUX
3HAHUM;

e - MHTepecC K NMPaKTUUeCKOMY U3yUeHHIO podeCccHid, CBA3aHHbBIX C (DU3UKOM;

e 7) 3K0/I0rHYeCcKOro BOCIIUTAHUSA:

e - OpUeHTalUsl Ha MpyUMeHeHHe (H3NUeCKUX 3HAHWMW /IS pPellleHus 3a/ayu B
o0macTi OKpy’Karolllell Cpejibl, TUVIAaHUPOBAHHWS TIOCTYIIKOB W OLIEHKH HX
BO3MO>KHBIX TTOC/IeZICTBUM [I7Is1 OKPY>Karoll[elt Cpeibl;

e - O0CO3HaHHe T/I06aTBHOr0 XapakTepa 3KOJIOTUYeCKUX MpoO/ieM U TyTed uX
peleHus;

« 8) aganTanuu K M3MeHSIIOLIUMCA YC/JI0BUAM COLMA/IBHON U MPHUPOJHOH
cpeapl:



- TOTpeOHOCTh BO B3aMIMO/IEMICTBMM IIPH BBITOHEHUHM WCC/Ie[0BAaHUN WU
MpoeKkToB (hM3UUeCKOW HarpaB/ieHHOCTH, OTKPBITOCTh OIBbITY W 3HAHUSM

APYTUX;

e - TIOBBIIEHWE YPOBHS CBOEM KOMIIETEHTHOCTU 4Yepe3 MPAKTUUeCKYH
J1esITeJIbHOCTB;

e - T1iOTpeOHOCTL B (POPMHMpDOBAHWM HOBBIX 3HAaHWM, B TOM UYHCJIe

dbopMy/poBaTh WJEeM, TOHSATHS, TUTOTe3bl O (U3NUECKUX OO0beKTax H
SIBIIEHUSX;

e - OCO3HaHHE Je(UIMTOB COOCTBEHHBIX 3HAHWM W KOMIIETEHTHOCTeH B
obnactu Ghu3MKY;

e - IUIAHUPOBAHHE CBOETO PAa3BUTHS B IPHUOOpPETEHHWH HOBBIX (PU3NUECKUX
3HAHUM;

e - CTpem/leHMEe aHaJM3UpOBaTh U BBISIB/ISATH B3aWMOCBSI3M  MPUPOJbI,
o0I[ecTBa ¥ 3KOHOMHMKH, B TOM UMC/IEe C HCIIO/Ib30BaHUEM (DHU3MUECKHX
3HAHUM;

e - OLIEHKAa CBOMX [IEUCTBUM C Y4YETOM BJIMSHUSI HAa OKDYXKaloLIyl Cpeny,
BO3MOJKHBIX I7I00a/TbHBIX MOC/IeACTBHH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pe3sy/sbTaTe OCBOEHHWS MPOrpaMMbl MO (M3MKe Ha YPOBHE OCHOBHOTO
obmero  obpa3oBaHuss y  oOyuatoijerocssi  OyayT — cOpMHpPOBaHBI
MeTarnpeMeTHbIe pe3y/IbTaThl, BKJTIOUAIOLI[HE T03HaBaTe/IbHbIE
YHUBEpCA/IbHbIe yueOHble [1eHCTBUS, KOMMYHMKATHBHbIE YHHUBEpCa/bHbIE
yueOHbIe IeMCTBYS, PETy/IATUBHbIE YHUBEPCAIbHbIE yUeOHbIe [IeHCTBUSI.

ITo3HaBaTe/bHBbIE YHUBE€PCA/IbHbIE y‘—IEﬁHbIE AEﬁCTBHﬂ

ba3oBble j1oruueckue JedCcTBUS:

e BBIAB/ATL W XapaKTepU30BaThb CYIl[eCTBEHHbIe TIPU3HAKHW OOBEKTOB
(sIB/IEHUN);

e YCTaHaB/IUBaTh CYIIECTBEHHBIM TPU3HAK KjacCH(UKalMy, OCHOBaHUS
n7ist 0600111eHNsT ¥ CpaBHEHUS;

e BBbISB/STh 3aKOHOMEPHOCTHM W TPOTUBOpPeUrsi B pacCMaTpUBaeMbIX
dakTax, JaHHBIX U HAOMOAEHUSX, OTHOCAIMXCA K (PU3NUeCKUM
sSIBJIEHUSIM;

e BBISB/ISITh TIPUUUHHO-C/IE/ICTBEHHbIE CBSI3W TIPU U3yUYeHUU (PU3NUeCKUX
SIBJIEHUM W TPOLECCOB, [le/laTb BbIBOAbBI C  HCIOJIb30BaHHUEM
NeAYKTUBHBIX U MHAYKTUBHBIX YMO3aK/JIHOUeHUM, BblJBUraTh TUIOTE3bl
0 B3aMMOCBSI35IX (PU3NUECKUX BeJTMUMH;

e CAMOCTOSATEHLHO BBLIOMpATh CIOCOO pelneHus yueOHOW (HU3UUECKOU
3ajauu (CpaBHeHWe HeCKOJbKHMX BapUAHTOB pellleHus], BLIOOp HarboJiee
MOAXOALLEr0 C Y4ETOM CaMOCTOSIT€/IbHO BbIJ|e/IEHHBIX KDUTEPUEB).

Ba3oBbie ucciegoBarenbCcKue AeUCTBHSL:

* HCIOJBb30BaThb  BOMPOCHI KAK  MCCAe[0BaTebCKUM  UHCTPYMEHT
TO3HAHUS;

e TPOBOAUTHL MO CaMOCTOSITeJTbHO COCTAaBJIEHHOMY TIIJIaHy  OIIBIT,
HECJIOKHBIN  (DU3UUeCKUN JIKCTIePUMEHT, Hebobllioe WCC/iefoBaHNe
(bU3HMUeCKoro siB/IeHuS;

e OLIeHMBaTh Ha TIPUMEHUMOCTb U [JIOCTOBEPHOCTb WH(MOPMaIUIO,
MOJTYUEHHY0 B XO/Ie UCCJIe[JOBaHUS WK SKCIIePUMEHTa;



CcamMoCTOSITesTbHO ~ (hopMy/IUpoBaTh  0000IeHHsT U BBIBOABI  T10
pe3y/ibTaTaM IMPOBeIEHHOTO HaO/IOIeH s], OTIbITa, UCCTIeIOBaHUS;
IIPOrHO3MPOBATh BO3MOJKHOE Ja/bHeHIlee pa3BUTHE (U3NUECKUX
IIPOLIECCOB, A TAaKXKe BBLIJIBUTaThb ITPEAIOOKeHHs 00 MX pa3BUTHU B
HOBBIX YC/IOBUSIX M KOHTEKCTaX.

Pabora c undopmanmeii:

TPUMEHSITh PA3/IMYHbIE METO/BI, MHCTPYMEHTBI U 3aNPOChI NPH [IOMCKe
1 oT6ope uHGOPMAaI[UK WK JAaHHBIX C YIETOM Mpe/I0KeHHON yueOHOH
dbu3nuecKoi 3asauu;

aHa/TM3UPOBATh, CHUCTeMaTU3UPOBATh 7| MHTEPIPeTUPOBATh
MHGOPMAIIUIO Pa3/TMUHBIX BHUOB U ()OPM ITpe/ICTaB/IeHUSI;
CaMOCTOSITeJTbHO BBIOMPATh ONTHUMa/IbHYIO (OpPMY Tpe/CTaB/eHUs
MHGOPMAIIM UM WIIOCTPHUPOBATh peIllaeMble 3aJaudl HeCI0KHBIMH
CXeMaMH, JiarpaMMaMH, MHOM IrpaduKoi U X KOMOHMHALIASMH.

KoMMyHHUKaTHBHbIe YHUBePCa/IbHbIE YUeOHbIe AeHCTBUS:

B x0/le 06Ccy>xIeHus1 yueOHOro MaTepHasa, pe3y/bTaToB J1ab0paTOPHBIX
paboT ¥ TIPOEKTOB 3a/laBaTh BOIMPOCHI IO CYIIIECTBY OOCYKZaeMoii
TeMbl ¥ BbICKa3biBaTh WJeW, HalleJleHHble Ha pellleHre 3a/aui 1
no/ifiepkaHuie 61aro)keaTesibHOCTU OOITeHNS;

COMOCTAB/IATE CBOM CY)X[EHUSI C CYXKJAEHUAMH JPYIUX YYaCTHUKOB
nyasiora, oOHapy>KMBaTh pa3/iuurie U CXO/ICTBO TIO3ULINA;

BbIp@KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
NMyO/MUHO TpeACTaB/AThL Pe3y/bTaThl BBITIOJHEHHOTO (DHU3UUeCKOTO
orbITa (3KCIIepUMeHTa, UCC/ieZloBaHus, TIPOEKTa);

MOHMMAaTh W WCIO/Ib30BaTh  TPEUMYIeCTBA  KOMaHAHOW U
WHAWBUIya/JIbHOM pabOThl TIPU peIlleHWH KOHKPeTHOW (hu3nuecKoi
TIpo0/ieMblI;

NMPUHAMATL 1[eId  COBMECTHOW /ieITe/IbHOCTH, OpraHW30BLIBATh
OeNCTBUS TI0 €€ JOCTW)KeHWIO: pacrpefiesiiTb poJid, 06Cy»KaaTh
MPOI[eCChl W pe3y/IbTaThl COBMECTHOW paboThl, 0000IjaTh MHEHUS
HECKOTbKUX JTFO/Ie!;

BBITIO/THATh CBOIO UaCTh PabOThI, JOCTUTasi KAUeCTBEHHOT'O pe3yJibTaTa
10 CBOEMY HarpaB/eHWI0 U KOOPAWHUPYS CBOW JENCTBUS C APYTUMHU
yjleHaMH KOMaH/IbI;

OlLlIeHMBaTh KaueCTBO CBOEro BKJajia B OOII[MI MPOJAYKT 10 KPUTEPUSIM,
CaMOCTOSITe/TbHO C(HOPMYTMPOBAaHHBIM yUaCTHUKAaMH B3aMO/IeHCTBYSI.

PeryisiTuBHbIe YyHUBepCa/IbHbIE YUueOHbIe AeHCTBUS

CamoopraHu3anusa:

BBISB/ISATH MpOOseMbl B JKU3HEHHbIX U yueOHBIX CHTyalUsX,
TPeOYIOIUX /1J1s peliieHus PU3nYeCcKuX 3HaHUM;

OPUEHTHPOBAThCS B pa3/IMUHBIX TMOAXOAAX TIPUHATHS pelleHui
(vHOUBUAYaMbHOE, TIPUHATHE peIlleHUs B TPYIINe, NPUHATHE pelleHui
TPYIIION);

CaMOCTOSITeJTbHO COCTaBJISITh aJTOPUTM pellleHust (rU3uueckon 3ajauu
WIA T7laHa WCCAeloBaHUsl C YY€TOM MMEIOLIUXCS pPecypcoB U
COOCTBEHHBIX  BO3MOXKHOCTEM, apryMeHTHPOBaTh  IIpe/jlaraeMble
BapUaHThI PeleHUN;

JiesiaTh BIOOp 1 OpaTh OTBETCTBEHHOCTD 3a pellieHue.

CaMOKOHTPO/1b, SMOLMOHA/IbHbIA UHTE/I/IeKT:



[laBaTb aJIeKBaTHYI0 OL€HKY CUTyalluM W IIpejjaraTb IUlaH eé
M3MeHeHUs;

OOBSICHITh TPUYMHBI IOCTVDKeHUsI (HEeJOCTWKEHHUS]) pe3ybTaToB
nesiTe/IbHOCTHU, ABaTh OI[eHKY IMPHUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHUBHI B [IeATe/TbHOCTh (B TOM UKC/Ie B XOJ, BLITIOJTHEHUS
(U3MUeCKOro UCC/Ae[OBaHMS WM TPOEKTa) Ha OCHOBE HOBBIX
00CTOATeNBCTB, U3MEHMBIIIMXCS CUTYaliM, yCTAaHOBJEHHBIX OIIMOOK,
BO3HUKIIIUX TPY/JHOCTEW;

OLIeHMBaTb COOTBETCTBUE pe3y/ibTaTa LieJId U yCJIOBUSM;

CTaBUTh cebsi Ha MeCTO JpYyroro uejoBeKa B XOZe Cropa WM
JUCKYCCHMY Ha HAyuyHyH TeMy, TOHMMaTb MOTUBBI, HaMepeHHus U
JIOTUKY JIpyTOro;

NIpU3HABaTh CBOE IMpaBO Ha OIMIMOKY TpU pellieHNH (pU3NUecKuX 3a/au
WU B YTBEPKJEHUSAX HAa HAYYHbIE TEMBI U TaKOe >Ke TIpaBo APyroro.

INPEAMETHBIE PE3YJ/IBTATHI

K koHily oOyueHuss B 7 Kijacce TpeJMeTHble pe3y/bTaThl Ha 0a30BOM
YPOBHe JIO/KHBI OTPa’kaTh C(HOPMHUPOBAHHOCTh Y 00yUarOIIUXCsl yMEeHHU:

WCI0/Ib30BaTh TOHATUS: (U3MUeckue W XUMHUYeCKue siBJIeHus,
HabJTt0/jeHre, SKCIIEPUMEHT, MOJIe/Th, TUTIOTe3a, eJUHUIIbI (PU3MUeCKUX
BeJIMUMH, aTOM, MOJIeKyJla, arperaTHble COCTOSIHUS BellecTBa (TBépzoe,
JKUZKOe, Ta3000pa3Hoe), MexaHWuUeCcKoe [IBIKeHue (paBHOMEpHOe,
HepaBHOMEpHOe, TPSIMOJIMHEHWHOE), TPAaeKTOpPUs, PaBHOJEUCTBYOLLAs
cuna, Jdedopmaius  (yrpyrasi, —IUlacTUYecKas), HeBeCOMOCTb,
COOOII[ArOIIeCs COCY/IbI;

pasnuuath sBieHus (auddysus, TersioBoe [ABMKEHHWE UACTHI]
BellleCTBa, pPAaBHOMEDHOEe [IBW)KEHWEe, HepaBHOMEDHOe [BW)KEHHe,
VHEepLYs, B3aMMOJENCTBUE TeJl, paBHOBeCHe TBEDAbIX Ten C
3aKperyIEHHOM OCbH0 BpallleHusi, Tepefada [aB/ieHUs TBEPABIMU
TeslaMH, >XUJKOCTSIMM M Ta3aMu, aTMocdepHoe [aBjieHue, TjlaBaHUe
TeJl, TMpeBpAllleHUsI MeXaHWYeCKOU SHepruv) MO0 OIMUCAHUK UX
XapaKTepHbIX CBOWCTB YW HAa OCHOBE OIBITOB, A€MOHCTPUDYIOLIUX
JaHHOe (pu3nUecKoe siBJIeHUE;

pacrio3HaBaThb TIPOSIBJiIeHWEe U3yUeHHbIX (U3NUeCKUX sIBJIeHUW B
OKpy»KatollleM MWpe, B TOM uuc/ie (Pu3nueckue SiBJIeHUs B TIPUPOJIe:
TIpUMepbI JBWKEHUSI C Pa3TMUHbIMUA CKOPOCTSIMU B )KUBOW U HEXXUBOM
Npupojie, AEeUCTBUE CW/Ibl TPEHUS B MPUPOJE U TEXHHUKe, BIUSHUE
aTMochepHOro /iaB/ieHUs] Ha )KUBOW OpPraHK3M, TylaBaHue pbIO, pbIuaru
B TeJjie Uejl0OBeKa, MPU 5TOM I[epeBOJUTh MPAKTUUYECKYHO 3a/Jauy B
yueOHYI0, BBIJIe/IATh CyIlleCTBeHHbIe CBOMCTBA (MPHU3HAKK) (PU3NUIECKUX
SIBJIEHUM;

OMUCHIBAaTb M3yuyeHHble CBOMCTBA TeJl U (uU3nMueckue siBJeHUS,
WCTIONb3ysl  (u3nUeckue BeJWUYMHbI (Macca, OObEM, TUIOTHOCTh
BellleCTBa, BpeMsl, MyTh, CKOPOCTb, CPeIHSISI CKOPOCTb, CUJIa YIIPYTOCTH,
Cuja TSDKeCTH, BeC Tesa, CWia TpPeHus, [aBjieHWe (TBEPAOro Teia,
JKUAKOCTH, ra3a), BbITAJIKUBAIOIIAs CHIa, MexaHWYeckas paboTa,
MOIITHOCTh, IIJIEUYO0 CHJIbI, MOMEHT CHJ/bl, KO3((HIMEeHT I107e3HOr0
JeMCTBUSI MEXaHU3MOB, KWHeTUYeCKas U TOTeHLa/IbHasi SHeprus), pu
OMUCAHUU TIPABUJIBHO TPAaKTOBaTh (DU3MUECKU CMBIC/ WCIO/Ib3yeMbIX
BeIMUMH, WX 0003HaueHWss W eAUHUIBI (U3UUECKUX BeJUUMH,



HaxouTh (OPMY/ibl, CBA3bIBAIOIIME aHHYIO (DU3NUECKYHO0 BeJTMUUHY C
JPYTUMHU BeMYUHAMM, CTPOUTH rpayKu W3yUyeHHbIX 3aBUCUMOCTeM
(bur3UUeCcKuX BeJIMUKH;

XapaKTepu30BaThb CBOWCTBA Tes, (PU3nMuecKude SIB€HUSI U MPOLECChI,
WCIIONb3ys TpaBWia CJIOXKEeHUs CWl (BAOJIb OJHOM MPSIMOM), 3aKOH
I'yka, 3akoH Ilackasis, 3akOH ApxuMe[ia, TIpaBUIO paBHOBECHUs pbluara
(bnoka), «3070TOe TIpaBU/IO» MEXaHWKH, 3aKOH COXpaHEeHWs
MexXaHU4eCKOW SHepruu, npy 3TOM JlaBaTh CJIOBECHYIO (DOPMYJ/IUPOBKY
3aKOHa Y 3alMChIBaTh €r0 MaTeMaTUUeCKOe BbIDAXKEHUE;

00BSICHATh (hU3NUeCKUe SIBJIeHUs], TIPOIIeCChl U CBOWCTBA TeJ, B TOM
yucie YW B KOHTEKCTe CUTyaldd TPaKTUKOOPUEHTHUPOBAHHOIO
XapakTepa: BbISIBJIATH TIPUYMHHO-C/IEICTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHHe U3 1-2 JIOTMYeCKUX I1aroB C OMOPOM Ha 1—2 M3y4YeHHBIX
cBOMcTBAa  (hM3MUECKUX  sIBJeHUM, (U3MUecKUx  3aKoHa WU
3aKOHOMEpHOCTY;

peliaTbh pacyéTHble 3a7auv B 1-2 [eWCTBUS, MCIO/b3YS 3aKOHBI U
dbopmMyibl, CBsi3bIBarollve (pr3vuecKre BeJTMUUHbI: HA OCHOBe aHa/u3a
yCIOBUSL  3aZlaud  3aluChIBaTb KpaTKOe yC/IOBUE, TIO/CTaBJISATh
¢bu3nueckue BeJMUMHBI B (DOPMY/ibl U TPOBO/IUTH PACUEThI, HAXOJUTh
CTIpaBOYHbIE JlaHHBbIe, HEOOXOUMbIe [JisI pelleHus 3a/ay, OI[eHUBATh
PealMCTUUHOCTb MOTyYeHHON (PM3UYeCcKOoi BeJIMUMHbI;

pacrio3HaBaTh TIPO0JieMbI, KOTOpPble MOXKHO PeIIUTb TIPH TTOMOII!
¢bu3nueckux MeTO/I0B, B OINWCAHUU UCC/Ie[JOBaHUSl  BbIJ|e/STh
TIpoBepsieMoe TIpe/Iio/IoKeHue (runoresy), pas/nyaThb u
WHTEpIIPeTUPOBATh TOJIyUeHHBIN pe3y/bTaT, HaXOAUTh OLIMOKU B X0/e
OMbITa, [ie/IaTh BBIBO/IbI MO €ro pe3ysbTaTaM;

MIPOBO/IUTH OIBITHI 110 HaO/IO/IeHUI0 (PU3NUeCKUX SBIEHUNA WU
¢dbu3nueckux  CBOWCTB  Teil:  (OpPMYJ/MpDOBaThb  TpPOBepsieMble
MIPe/ITIO/IOKEeHHsI,  COOMpaTh  YCTAaHOBKY W3  TIPeJJI0KeHHOTO
000opy/10BaHUs, 3aTTMChIBATh X0/ OIbITa ¥ (hOPMYJ/IMPOBATh BHIBO/IbI;
BBITIO/THATh TIPSIMble W3MEDPEHUs] PacCTOSHMS, BPEMEHM, MacChl Tesa,
00bEéMa, CUBI U TEMIIepaTypbl C HCII0/Ib30BaHWEM aHA/IOrOBBIX M
1[UGPOBLIX TIPUOOPOB, 3aMMCHIBATH TOKa3aHWsS TPUOOPOB C YYETOM
3aJjaHHOM abCOMIOTHOM TIOTPEITHOCTH U3MePeHU;

TIPOBO/IUTh UCCJIe/IOBAaHME 3aBUCUMOCTH OJHOM (pH3MUeCKOi BeTMUMHBI
OT APYrOM C UCIOJ/Ib30BAHUEM MPSIMbBIX U3MepeHUM (3aBUCUMOCTH IyTH
PaBHOMEDHO [BWKYIErocs Tejla OT BPeMEHW [BWXEHUS Tesa, CUJIbL
TPEHMS CKOJIb)KeHUsI OT Beca Tesa, KauecTBa 00pabOTKH ITOBEPXHOCTeMH
TeJl U He3aBUCHMOCTH CHJ/IbI TPEHHsI OT IUIOL{aJ{ CONPHKOCHOBEHHUS
TeJl, CU/Ibl YIIPYTOCTH OT Y/YIMHEHNs IPY>KUHbI, BbITA/IKUBAIOLLEH CHJIbI
oT 06béMa TOTPY>KEHHOM YacCTH Tejla U OT MJIOTHOCTU >KUJKOCTH, eé
HE3aBUCHMOCTU OT TUIOTHOCTH Tejla, OT TJIyOWHBI, Ha KOTOPYIO
MOTPY>KEHO Tes0, YCJI0BUM MJIaBaHuUs TeJl, YCJI0OBUM PaBHOBECHS pblyara
¥ OJIOKOB), y4acTBOBaTh B ITIJITAHWUPOBAaHWM y4eOHOTO HCC/IeZOBaHUS,
cobupath  yCTAaHOBKY W  BBINOJHATH  W3MEPeHus,  Claeays
Npe/iJIO)KeHHOMY  T7laHy, (UKCUpPOBaThb pe3y/bTaThl TOJyYeHHOMU
3aBUCUMOCTH (hH3UUECKHX BeMUMH B BUE TIPeI0KeHHbIX TabuI] 1
rpauKoB, /iesiaTh BIBO/IbI TI0 pe3y/bTaTaM MCC/e/l0BaHus;

MIPOBOJUTh KOCBEeHHble M3MepeHUs: (r3UuecKuX BeJUUrH (TIJIOTHOCTh
BellleCTBa >XUJKOCTU W TBEDJOrO Teja, CAa TPEHUSI CKOJIb)KEHUS,
[laB/leHue BO3/JyXa, BBbITAJIKMBAWOLAsg CWla, [JeWCTBYHOLlasg Ha
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TOTPYKEHHOE B >KUJKOCTh TeJsio, KO3(DPUIIMEHT T0/Ie3HOTO [JIeHCTBUS
MPOCTBIX MEXaHWU3MOB), CJ/Ie/iys TIPE/JIOKEHHOW WHCTPYKLUM: TpHU
BBINOJIHEHMU U3MEPEeHUA COOMPATh SKCIEPUMEHTA/IbHY0 YCTAHOBKY U
BBIUMC/ISTH 3HAUeHHEe UCKOMOM BeTMUNHbI;

coOmolaTh  TIpaBWIa  TeXHUKU 6e30MacHoCTH nmpu pabore cC
nabopaTopHBIM 000PY/JOBaHUEM;

yKa3bIBaTh MMPUHIUIIBI 1eHCTBHS IPUOOPOB U TeXHUYECKUX YCTPOMCTB:
BeChbl, TEPMOMETD, JUHAMOMETp, COOOIIaroIuecss CoCyabl, bapoMeTp,
pbluar, NOBMKHBIN ¥ HETTOABM>KHBIHN 010K, HAaK/IOHHAS TJIOCKOCTH;
XapaKTepU30BaTh TIPUHLUTIBI IeHCTBUS HW3YYeHHbIX TPUOOPOB U
TeXHUYECKUX YCTPOMCTB C OIMOPOM Ha WX OnucaHusg (B TOM UUCIIE:
TIO/IIIIMITHUKY, YCTPOWCTBO BOJIOTIPOBO/IA, TUJPABIMYECKUIN TIpecc,
MaHOMeTp, BbICOTOMEpD, MOPIIHEBOM HACOC, apeoMeTp), HCIO/b3ys
3HaHUSI O CBOWCTBAax (HU3NUECKUX SIBJIEHUH W HeoOXoJuMbie
¢bu3nUecKre 3aKOHbI 1 3aKOHOMEPHOCTH;

NPUBOAUTH TpUMephbl  (HaxoAuThb HWHGOPMAIMI0O O TIpUMepax)
MIPAKTUUeCKOTO UCII0/Ib30BaHUs (hH3UUeCKHUX 3HaHWW B TTOBCEIHEBHOMN
JKWU3HU [171s1 oOecrieueHus1 6€30MacHOCTH TIpU obpartiieHny ¢ ipubopaMu
¥ TeXHUUeCKHMH YCTPONCTBaAMH, COXPAHEHHs 37I0POBbs U COOJTIO/IeHUS
HOPM 3KOJIOTHYeCKOT'0 TIOBeZIeHHsI B OKpY Katolllell cpefie;
OCYIIIeCTB/SATH OTOOP WCTOYHMKOB WH(opMaruu B VHTepHeTe B
COOTBETCTBUM C 3aJaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOINXCSA 3HAHUM W TyTEM CpaBHEHWS Pa3/IMYHBIX HCTOYHWKOB
BbIIeNIITh MH(POPMAIWIO, KOTOpasl SIB/ISeTCS IIPOTHBOPEUMBOM WK
MO>KeT ObITh HeJJOCTOBEPHOM;

WCTIO/Tb30BaTh TIPU  BBLITIOJTHEHWM  yueOHBIX  3aZlaHUM ~ Hay4yHO-
TIOTTY/ISIPHYIO  JIUTEpaTypy (U3MUeCcKoro cojiepkKaHusi, CIIPaBOYHbIE
MaTepuanbl, pecypcbl ceTd VIHTepHeT, B/afieTb MpUEMaMHU
KOHCTIEKTUPOBAHUsI TeKCTa, mpeobpa3oBaHus WHGOpMAalUA W3 OAHOMN
3HAKOBOU CHUCTEMBI B JIPYTYIO;

co3/iaBaTh COOCTBeHHBbIE KpaTKHe MHCbMeHHbie U yCTHbIE COOOIeHUs
Ha OCHOBe 2—3 UCTOYHUKOB MH(MOpMaliy (pr3nuecKoro cofiep>kaHusl, B
TOM 4YHC/e MyOJUYHO [le/laTh KpaTKhe COOOIeHUss O pe3yJbTaTax
MPOEKTOB WM yueOHBIX HCC/IeOBaHWM, TPH 3TOM TPaMOTHO
WCI0J/Ib30BaTh U3yUeHHbIN TOHATUMHBINA anmapaT Kypca (U3UKHY,
COTIPOBOXK/IaTh BLICTYTIJIEHYE TIpe3eHTalliel;

TIPYU BBITIOJTHEHUU yueOHBIX TTPOEKTOB W WCC/IeJOBAaHUM pacIipefiesisiTh
00513aHHOCTH B TPYIIle B COOTBETCTBUU C TIOCTaBJeHHBIMHU 3a/ladyaMH,
CJIeUTh 3a BBITOJIHEHHWEM TUIaHa JeMCTBUM, afZieKBaTHO OI|eHWBATh
COOCTBeHHBI BK/IaZi B  JeSATeJIbHOCTh TPYIIIbl, BBICTpAaUBAaTh
KOMMYHUKaTUBHOE B3aUMOJIEMCTBYe, yUNThIBasi MHEHUE OKDY KarOIIHX.
KOHIy oOyueHusi B 8 Kjiacce mpeZiMeTHble pe3ysibTaTbl Ha 0a30BOM

YPOBHE /I0J/DKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUH:

WCII0/Ib30BaTh IIOHATHSI: Macca W pa3Mepbl MOJIEKYJI, TeIuIoBOoe
JBIDKEHME aTOMOB W MOJIEKYJ, arperatHbie COCTOSIHUSI BelleCTBa,
KpHUCTa/uyInuecKre U aMop(Hble Tesia, HAChII|eHHbI ¥ HeHaChIILeHHbI!
rnap, BJaXHOCTb BO3/lyXa, TeMmnepaTypa, BHYTDEHHsISI SHeprus,
TeIUVIOBOM  JBUraTe/ib, 3/IeMEHTApHbIA  3JIKTPUUECKUW  3apsij,
37IeKTPUYECKOe TI0Jie, TIPOBOJAHUKUA M [IASJIEKTPUKH, MOCTOSHHBIU
37IeKTPUYECKUM TOK, MarHUTHOE TI0JI€;



pa3nuyath siBjieHus (TeryIOBoe paciliipeHue U CxKaTuve, Terionepe/aya,
Ter/Ji0OBOe  paBHOBeCHEe, CMauvBaHWe, KaNWIspHble  sIBJIEHUS,
vcriapeHue, KOH/IeHcal[us, Ti/IaB/ieHue, KpHUCTa/TU3al[us
(oTBepAeBaHue), KUIleHWe, Termjonepejaya (TerIONPOBOAHOCT,
KOHBEKI[Us1, U3/TyueHue), 371eKTpu3aliys Tesl, B3auMO/leiiCTBUe 3apsi/iOB,
JencTBuYs 3JIeKTPUUECKOT0 TOKa, KOPOTKOe 3aMbIKaHUe,
B3auMO/IeliCTBUe MarHUTOB, [IeliCTBYe MarHUTHOTO T10Jisi Ha IPOBOHUK
C TOKOM, D3/eKTPOMarHUTHas HWHAYKIMs) T10 OINWCAHUID UX
XapaKTepHbIX CBOMCTB W Ha OCHOBE OMbITOB, JA€MOHCTPHPYIOIIUX
JaHHOe (pu3nUecKoe siBJIeHUE;

pacrio3HaBaThb TPOSIBJiIeHWEe U3yUeHHbIX (U3NUeCKUX sIBJIeHUHW B
OKpy»KatollleM MUpe, B TOM uuc/ie (pu3nueckude SiBJIeHUs B TIPUPOJie:
MOBEDXHOCTHOE HaTsDKeHWe U Kallu/uIsIpHble SiBJIeHUsI B TPHUPO/Ie,
KpUCTas/ulbl B mpupojie, usnydeHue CosHIa, 3aMep3aHue BOJOEMOB,
MoOpcKue Opu3bl, o0Opa3oBaHHWe PpOChl, TyMaHa, WHes, CHeTa,
j/7IeKTpUUecKue siBJieHUss B aTMocdepe, 37eKTPUUECTBO >KUBBIX
OpraHU3MOB, MarHuTHOe Tojie 3em/H, Jpeid TMOMHOCOB, POJib
MarHuTHOTO TI0JIsL [I/Isl KU3HU Ha 3emJie, TIOJISIPHOe CUsIHUe, TIPU 3TOM
MepeBOAUTh  TPAKTUUECKyH0  3ajauyy B  yueOHyIO,  BBbIIEJISITh
Cyll[eCTBeHHbIe CBOMCTBA (MpU3HaKu) (hU3UUeCKUX SIBJIEHUM;
OMUCHIBAaTb M3yuyeHHble CBONCTBA TeJl U (uU3nMueckude siBJeHUS,
UCToyib3ysi  (u3uueckue BeJIMUMHBI  (TeMIiepaTypa, BHYTPeHHSis
SHeprusi, KOJMUeCTBO TerUIOThl, yje/bHas TerI0éMKOCTb BelleCTBa,
yZenbHas TeIJIoTa IIaBeHus, ye/lbHas TeryioTa mapoo0Opa3oBaHMs,
yZe/ibHas TeI/ioTa CropaHusi TOIUIMBA, KO3(PGUILMEeHT T0Jie3HOro
JeNCTBUSL TeIJIOBOW MalllMHbI, OTHOCUTe/IbHasi BJIaKHOCTb BO3/yXa,
3/IeKTPUUECKUM 3apsi[i, Cua TOKa, 3JIeKTpUUeCKoe HarpsbKeHue,
COTIPOTUB/IEHWE TIPOBOJHUKA, Y/e/ibHOe COMpPOTUB/eHHe BellecTBa,
paboTa ¥ MOIIHOCTh 3/IEKTPUYECKOT'0 TOKA), TIPY ONMUCAHWH TTPaBUIbHO
TPAKTOBATh (PU3NUECKUI CMBIC/T UCTIO/Tb3YEeMbIX BETMUHH, 0003HaAUeHHUS
Y e[JMHULIbI (PU3NUECKUX BeJIUUKH, HAXOAUTh (DOPMYJIbI, CBS3bIBatOII[1e
JaHHy0 (U3UUeCcKyl0 BeIUUMHY C JAPYTMMU BeJIMUMHAaMW, CTPOUTH
rpauKy M3yyeHHbIX 3aBUCUMOCTel (PU3nUeCcKUX BeTMUUH;
XapaKTepu30BaThb CBOWCTBA TeJs, (PU3nuecKue SIBIEHUSI U TMPOLECChI,
MCII0J1b3Yysi OCHOBHbIE TI0/I0XKEeHUSI MOJIEKY/IIPHO-KWHeTUUYeCKON Teoprun
CTpPOEHUsI  BelleCTBa, TMPUHLIUI  CyMNeprio3uiuu  mosjeit  (Ha
KaueCTBEHHOM YDOBHE), 3aKOH COXpaHeHHus 3apsifia, 3akoH Owma s
ydacTka 11emu, 3akoH [bxoynsi—J/IeH1a, 3aKOH COXpaHeHUs SHepruu, npu
3TOM /laBaTh CJIOBECHYI (POPMY/JMPOBKY 3aKOHa W 3alMChiBaTh €ro
MaTeMaTHh4yecKoe BbIpa)KeHUE;

00BSICHATh (PU3MUecKHe TIPOL[eCChl M CBOMCTBA TeJ, B TOM UHC/Ie U B
KOHTEKCTe  CUTyal[uii  TNPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:
BBISIB/ISITh IPUYMHHOC/IE/ICTBEHHBIE CBSI3H, CTPOUTHL 00BsicCHeHHe u3 1-2
JIOTUYECKUX I11aroB € OMopoi Ha 1—2 W3yueHHbIX CBOMCTBA (hpM3UUECKUX
sIBJIeHUM, (DU3MUYeCKUX 3aKOHOB M/ 3aKOHOMEPHOCTe;

peliaTh pacuéTHble 3aZilaud B 2—3 [1eliCTBUS, WCIIO/b3ysl 3aKOHBI U
dbopmMyibl, CBsi3bIBarOllMe (pr3vuecKre BeJTMUUHbI: HA OCHOBe aHa/iu3a
yCJIOBUS 3aJlauM 3alUChbIBaTh KpaTKOe yCJIOBUeE, BBISB/ISTh HEJOCTATOK
NAHHBIX 711 pellleHWs] 3aJaud, BbIOWpaTh 3aKOHBI U (POPMYJIBI,
HeoOXoAuMble [Ji eé pellieHHs], TPOBOAUTh pPacuéTbl U CPABHUBAThH



MnojiydeHHOe 3HaueHWe (PU3NUeCKOW BeJIMUMHbI C U3BECTHBIMU
JAHHBIMU;

pacrio3HaBaTh TPO0JIEMbI, KOTOpPble MOXKHO PpeIIUTb TIPH TTOMOIIH
(bur3nUeckux MeTO/I0B, UCII0JIb3ysl OMMCaHUe MCC/e/I0BaHusl, BbIIe/sTh
TpoBepsieMoe TpPe/Io/ioKeHue, OLleHUBaTh MPAaBUWIBHOCTL TOPsiKa
TIPOBe/IeHUs] UCCJIe[IOBaHUsl, /leJlaTh BIBO/IbI;

MIPOBO/IUTL OIBITHI 110 HAO/IO/IeHUI0 (PU3NUEeCKUX SBIEHUNA WIH
¢bu3nueckux CBOWCTB Ten (KanmWuispHble sIBJeHUs, 3aBHCHMOCThb
JaBJIeHUsT BO3/lyXa OT ero o0béMa, TemIiepaTyphl, CKOPOCTHU Tpoiiecca
OCTbIBaHWS U HarpeBaHWs NPU U3TyUeHWU OT I[BeTa H3JIyydarolieit
(morsionjaroieli) MOBEPXHOCTH, CKOPOCTb WCHapeHusi BOJbl OT
TeMIlepaTyphl >KUJKOCTA U TUIOIIQ/IA €€ TOBEePXHOCTH, 3J1eKTpU3alus
Tel W B3aUMOJEUCTBUE 3eKTPUUECKUX 3apsifioB, B3aUMO/leliCTBUe
MOCTOSIHHBIX MarHUTOB, BU3ya/ii3aliusi MarHUTHBIX M0JIel MOCTOSTHHBIX
MarHuTOB, [JeWCTBUSI MarHWTHOTO TIO/ISi Ha TPOBOJHUK C TOKOM,
CBOMCTBA 3/IEKTPOMarHUTa, CBOMCTBA 3JIEKTPO/IBUTaTe/isi OCTOSIHHOTO
TOKa): (hOpMyMpOBaTh IIpOBepsieMble TIPeATIONIOKEeHUs], COOMpaTh
YCTaHOBKY W3 TIPeJJI0KeHHOTO 000pY/J0BaHMUsI, OIMCHIBATbL XOJ OITbITa
1 (GOpMyIMPOBAaTh BbIBO/bI;

BBLITIOJIHATbL ~ TIPsIMble  W3MePeHUs TeMIlepaTypbl, OTHOCUTe/bHOU
BJIQXXHOCTA BO3/[yXa, CWIbl TOKA, HAMpPsOKeHUs C UCI0J/Ib30BaHUEM
aHAJIOTOBBIX MPHUOOPOB U JaTUYMKOB (PU3MUECKUX BEJTUUWH, CDABHUBATh
pe3y/ibTaThl W3MEpPeHWMM C  yuéTOM  3aJ[aHHOM  abCOMIOTHOM
MOTPeIIHOCTH;

TIPOBO/IUTh UCCJ/Ie/IOBAHUE 3aBUCUMOCTH OJHOM (pH3MUeCKOi BeTMUMHBI
OT [pPYrod C WCHOJIb30BaHWEM TMPSIMbIX W3MEpPEeHUM (3aBUCUMOCTb
COTIPOTUB/IEHUS] TIPOBOZHUKA OT €ro [JjIUHbI, TUIOIIa TOMepeuHoro
CeueHUs] U YJleTlbHOTO COIPOTHBJIEHUs Bell[eCTBa MPOBOJHUKA, CHUJIbI
TOKa, WAYIero uepe3 TPOBO/IHMK, OT HalpsDKeHWs1 Ha ITPOBOJHUKe,
HCC/e/loBaHYe T10C/e/IoBaTe/IbHOTO W Tlapa/l/ie/lbHOTO COeJMHeHui
TIPOBO/IHUKOB): TIJITAHUPOBAaTh MCC/IeflOBaHHe, COOMpaTh yYCTAaHOBKY U
BBITIO/IHATb U3MePeHUs, C/ie[ysi MPe/[/I0’KeHHOMY T/laHy, (PMKCUPOBaTh
pe3y/ibTaThl TIOJYUeHHOW 3aBUCHMOCTU B BHe Talb/ul] U TpadurKOB,
JleiaTh BBIBO/IBI 110 pe3y/ibTaTaM UCC/ieJ0BaHMUS;

MIPOBOJUThL KOCBEHHble U3MepeHUusi (PU3nueckKux BequuuH (yjenbHasi
TeTUIOEMKOCTh Bell[eCTBa, COMPOTHB/IEHWE TIPOBOAHMKA, paboTa u
MOII[HOCTb 3JIEKTPUUYECKOr0 TOKA): MJIAHUPOBaTh U3MepeHHs, COOMpaTh
9KCIIepUMEeHTaIbHYI0 YCTaHOBKY, C/efys MpejjioXKeHHOW UHCTPYKIIUH,
Y BBIUUC/ISATH 3HaUeHWEe BeJINUMHbI;

cobmoaTh TIpaBWIa TeXHUKA 0Oe30mMacHOCTH Tpu  pabore C
nabopaTopHBIM 000PY/J0OBaHUEM;

XapaKTepu30BaTh TIPUHIUTIBI IeACTBUS HW3YYeHHbIX TPUOOPOB U
TeXHUYECKUX YCTPOMCTB C OIMOPOM Ha WX onucaHusg (B TOM UUCIIE:
CHCTeMa OTOIIEHUS IOMOB, TUTPOMETP, MapoBasi TypOWHa, aMITIepMeTp,
BOJIbTMETP, CUETUUK I7IEKTPUUECKOU SHEPIruH, 3/1IeKTPOOCBETUTE/IbHbIe
TIpuOOpHI, HarpeBaTeJibHbIe 3JIEKTPOTPHUOOPEI (mpuMephI),
3/IeKTpUUecKue TMpeJoXpaHUTe/NU, 37eKTPOMArHuT, 3/IeKTPOJBUTaTe b
MOCTOSIHHOTO TOKa), WCIMO/b3ysl 3HAHUS O CBOMCTBaX (PU3NUECKUX
ABJIEHUH 1 HeobxoquMble (pr3ruecKrie 3aKOHOMEPHOCTH;

pacro3HaBaThb MPOCThble TeXHUUECKHWe YCTPOMCTBA U U3MepuTesbHbie
npubOpbl TI0O CXeMaM U CXeMaTUYHbIM pHUCYHKaM (GKUJKOCTHBIN
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TePMOMETP, TePMOC, TICUXPOMETp, TUTPOMETP, JIBUraTe/ib BHYTPEHHEero
CropaHusl, 37eKTPOCKOII, PEOCTaT), COCTaBJISATb CXeMbl JIEKTPUUECKUX
1erleld C TIOC/Ie/loBaTe/lbHBIM W Tapajijie/lbHbIM — COeiMHEeHHEM
3JIEMEHTOB,  pa3/uiuasi  yCJAOBHble  0003HaueHWs  37IeMEeHTOB
37IeKTPUYECKUX Liernew;

MIPUBOAUTL NpUMephbl  (HaXOAuTh HHOOPMAI[MI0O O IpHUMepax)
MIPaKTUUEeCKOT'0 MCI0/Ib30BaHUsl (hHM3MUeCKUX 3HAHWM B IOBCEHEBHOM
JKU3HM 7151 o0ecrieueHust 6€30I1aCHOCTH TIPH 00palljeHuy ¢ ImprubopamMu
¥ TeXHUUECKHMH YCTPONCTBAMH, COXPAHEHHs 37I0POBbs U COOJTIO/IeHUS
HOPM 3KOJIOTUUYeCKOT0 TIOBe/IeHUsI B OKPY Katolllei cpefie;
OCYIIeCTB/ISITh TOWUCK HWHMOpPMaIMK (PU3NUECKOr0 COo/lepXKaHusl B
VHTepHeTe, Ha OCHOBe WMEIOIIUXCS 3HAaHUN UM MyTEM CpaBHEHUs
JOTIOJIHUTE/IbHBIX HCTOYHMKOB BBIJENSATh HH(OpMaLMIO, KOTOpast
SIBJIIETCSI IPOTUBOPEUNBOI UM MOKET OBITh HeJJOCTOBEPHOM;
WCTIO/Tb30BaTh TIPW  BBLITIOJTHEHWM  yueOHBIX  3aZlaHMM ~ Hay4YHO-
MOMNYJIIPHYIO JIUTepaTypy (PU3NUecKoro cojiep>KaHusi, CripaBOYHbIe
MaTepuasbl, pecypcbl ceTd VHTepHeT, BafieTb IpuUéMaMu
KOHCITeKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUsI MHGOpPMALMK W3 OHOI
3HAKOBOU CHUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHbIE TTMChbMEHHBIE U KPAaTKWe YCTHbIe COOOIIeHws,
0000mas uH(pOpPMAI[I0O W3 HECKO/JbKHX KMCTOYHHKOB (DHU3UYECKOTrO
cofiep)KaHusi, B TOM 4HC/Ie IyO/JIMYHO TIPeACTaB/IAThL PpPe3yabTaThl
MPOEKTHOM WM WCC/Ie/IOBATe/IbCKON  [leATe/IbHOCTH, TPU  ITOM
rPAMOTHO MCIIO/Ib30BaTh HW3YUEHHbIM TMOHSATUWHBIA ammapaT Kypca
(bu13UKY, COTTPOBOXK/IaTh BBICTYTI/IEHUE TIpe3eHTalluel;

TIPU BBITIOJTHEHUM y4eOHBIX TMPOEKTOB W HCC/IeJOBAaHUM (DU3MUeCKUX
TIPOIL[ECCOB pacrpeziesiAiTb 00sS3aHHOCTH B TPYIIe B COOTBETCTBUHU C
MOCTaB/IeHHBIMU 3a/lauaMU, CJIeIUTh 3a BBITIOTHEHHEM II/laHa JelCTBUi
1 KOPPEeKTHPOBAaThb €ro, aJ[eKBaTHO OI[€HHMBATh COOCTBEHHBLIM BK/IAJ B
JesTe/IbHOCTh TPYIIIIBI, BLICTPAMBATh KOMMYHUKaTUBHOE
B3aKMO/ieliCTBUe, MIPOSIB/ISAS TOTOBHOCTh pa3pelliaTh KOH(PIUKTHI.

KOHI[y oOyueHrs B 9 Kjacce TpefMeTHbIe pe3y/bTaThl Ha 0a30BOM

YPOBHE /I0J/DKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y 00YUAIOIIUXCST YMEHUH:

WCI0J/Ib30BaTh TMOHATHS: CHCTeMa OTCUéTa, MarepuasbHasi TOUKa,
TPaeKTOpUsl, OTHOCUTEbHOCTb MeXaHUYeCKOoro JIBUDKEHUS],
nedopmariius (yrpyras, riacTiuyeckas), TpeHue, [IeHTPOCTPeMUTe/IbHOe
yCKOpeHHe, HeBeCOMOCTb U TIepPerpy3KH, IeHTp TsHKeCTH, abCOMIOTHO
TBEpZIOe Teno, LIeHTpP TSDKeCTu TBEPJOro Tejla, paBHOBecUe,
MeXaHW4YecKre KoyieOaHWsi U BOJIHBI, 3BYK, UH(Pa3BYK U YyJIbTPA3BYK,
3/1eKTPOMAarHuTHbIe BOJIHBI, I1lIKaja 3/€KTPOMAarHUTHLIX BOJIH, CBeT,
O/M30pYKOCTh ¥ [1aTbHO30PKOCTh,  CIIEKTPhI  UCITyCKaHUS U
rorsioiieHus;, aabda, OeTa- ¥ ramMma-u3/ydeHus, WU30TOIIbI, sifiepHast
SHepreTHKa;

pasnuyath siBjieHus1 (PaBHOMEpHOe 1 HepaBHOMePHOe TpsSIMOIMHeHOe
NBIDKeHWe, PaBHOYCKOpeHHOe TIPSIMOJIMHeHOe [BUKeHHe, CBOOOHOe
naZieHue  TeJ, paBHOMEpDHOe  [BW)KEHHWe 10  OKDPY’KHOCTH,
B3aUMO/IeliCTBUe  Tejl, peakTUBHOe [BWKeHue, KoJiebaTesbHOe
OBWDKeHWe (3aTyxarollde W BbIHYKAEeHHble KoyieOaHWs), pe30HaHC,
BO/ITHOBOE  [IBIDKeHWe,  OTpakeHue  3ByKa,  I[psIMOJIMHeNHOe
pacrnpocTpaHeHue, OTpakKeHue U TpejoM/ieHWe CBeTa, I[10JHOe
BHyTpeHHee OTpakeHHWe CBeTa, pa3/ioykeHHe 0esioro cBeta B CIEKTP U



CJIO’KeHUEe CIeKTpasbHbIX LIBETOB, OWCIEPCUsl CBETa, eCTeCTBEeHHast
PaJiM0AaKTUBHOCTb, BOSHUKHOBEHHE JIMHEMYATOrO CIeKTpa U3/TydeHust)
MO0 OMNWCAHUI0 KX XapaKTepHbIX CBOWMCTB W HAa OCHOBE OMbITOB,
JeMOHCTPUPYIOIIUX JJaHHOe (h13huecKoe sIB/IeHUE;

pacrio3HaBaThb TIPOSIBJIeHWEe U3yUeHHbIX (U3NUeCKUX sIBJIeHUW B
OKpy)KatolljeM Mupe (B TOM uucie ¢u3nueckue siBjieHUsI B TPUPOJIe:
MPUIUBbI W OTJIMBBI, [BWKeHUe T1uiaHeT COJIHEUHOW CUCTEMBbl,
pEaKTUBHOE [BWKEHUE JKHWBBIX OpPraHW3MOB, BOCIIPUSATUE 3BYKOB
JKABOTHBIMM, 3€MJIETPSICeHHEe, CeMCMUUYeCKre BOJIHBI, L[yHaMH, 3XO,
I[BETa TeJI, ONITHUUeCKUe SIBJIEHUs B MPHUPOJe, OMooruueckoe /elcTBre
BU/JIUMOTO, yJbTPA(UOJIETOBOTO U PEHTTeHOBCKOr0  HW3/lyuYeHUM,
eCTeCTBEHHBbIM  pa/IMOaKTUBHBIM  (OH,  KOCMUYeCKuWe  JIyuH,
PaJM0aKTUBHOE  U3ydyeHWe TNPUPOAHBIX MWHEpPA/OB, JeHCTBUE
PaJM0AKTUBHBIX W3/IyUYeHWW Ha OpraHyM3M uejioBeKa), MpU 5TOM
MepeBOAUTh  TPAKTUUECKYH0  3ajauy B  yueOHyIO, BBbIIEJISITh
Cyll[eCTBeHHbIe CBOMCTBA (MpU3HaKK) (hU3MUeCKUX sIBJIEHUM;
OMUCHIBAaTb M3yuyeHHble CBOMCTBA TeJl U (uU3nMueckude siBJeHUS,
WCIOJIb3ys (PU3ruecKure BeJIMUMHbI (Cpe/iHssi U MIHOBEHHasi CKOPOCTh
TeJsla TIpU HepaBHOMEPHOM [IBW)KEHUH, YCKOPEHHUe, IepeMellleHne, MyTh,
yIJIOBasi CKOPOCThb, CW/IAa TPEHWs, CWla YIPYTrOCTH, CUIa TSDKEeCTH,
yCcKopeHHe CBOOOJHOTrO TajieHusi, BeC TeJja, UMITyJIbC TeJa, UMITYJIbC
CWIbI, MeXaHWueckass paboTa ¥ MOII[HOCTb, TIOTeHI[Ha/lbHAs SHEepPrus
Tesla, MOJHSTOrO HaJ, MOBEPXHOCTbIO 3€MJIU, MOTEHLUA/TIbHAs SHEPTUst
CKaTOW TPY)KWHbI, KUHETHWYECKasi SHeprus, IOJIHasi MeXaHWuecKast
SHeprusi, Mepyuosi W YacToTa KosjebaHWH, AJIMHA BOJHBI, T'POMKOCTB
3ByKa M BBICOTA TOHA, CKOPOCTb CBeTa, IOKa3are/b IpeJIoMJ/IeHUs
cpejibl), TpY OIMCAHWK TPAaBUIBHO TPAKTOBaTh (PU3NUECKUN CMBIC/
WCTIO/Tb3yeMbIX BeJIMUMH, 0003HaUeHUs U eJUHUIBI  (HHU3NUeCKAX
BeJIMUMH, HaXOAUTh (hOPMYyJbl, CBSI3bIBaloll[Me JaHHYHO (DU3NUECKYHO
BeJIMUMHY C JPYTMMHU BeJMUMHAMU, CTPOUTh TpadUKU H3yUeHHBIX
3aBUCUMOCTeN (PU3NUeCKUX BeJTMUNH;

XapaKTepu30BaTh CBOWCTBA Tes, (PU3nMuecKude SIB€HUSI U TMPOLECChI,
VCIIO/Tb3Ys 3aKOH COXPaHEeHUs! SHEPTryUU, 3aKOH BCEMUPHOIO TATOTEHUS,
MPUHLIAI CYTEepHO3ULIUM CWI, TPUHLUIT OTHOCUTENbHOCTU ['anusnes,
3aKOHbI HBIOTOHA, 3aKOH COXpaHeHUs1 UMITyJ/IbCa, 3aKOHbI OTPa)KEeHUS U
TIpeJIOM/IEHUs] CBeTa, 3aKOHbl COXpPaHEeHWsl 3apsifloBOr0 M MaCCOBOTO
yucen TIpU SIIEPHBIX peakUUsiXx, NpU 35TOM JaBaTb CJIOBECHYIO
GbopMyMpOBKY 3akKOHa M  3alWCbiBaTb €ro MaTreMaThuyeckoe
BbIDaKeHUE;

00BSICHATH (PU3MUeCKHe TIPOL[eCChl M CBOMCTBA TeJ, B TOM UHC/IEe U B
KOHTEKCTe  CUTyallUli  MPaKTUKOOPWEHTUPOBAHHOTO  XapakTepa:
BBISIB/ISITH TIPUUHMHHO-C/Ie/ICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUe U3 2—
3 JIorMYecKuX IIaroB C OMOpPOM Ha 2-3 W3y4YeHHBbIX CBOWCTBA
bu3nueckux siBieHUM, (PU3nUecKux 3aKOHOB W/TM 3aKOHOMEPHOCTel;
peliaTb pacyéTHble 3a/aud (Omuparoliyvecss Ha CUcTemy wu3 2-3
ypaBHEHUM), UCMOJb3ys 3akKOHbl U  (OpMy/bl, CBsSI3bIBAIOIIIVE
¢u3rueckue BeIMUMHBI: Ha OCHOBE aHaau3a yCJIOBUSL 3a/lauM
3aNuChIBaTh KpaTKOe YyCJIOBWE, BBIAB/ISATb  HEAOCTAKOILIMe WU
M30BITOUHbIE /IaHHbIE, BHIOMpATh 3aKOHBI U (hOPMYJIbI, HEOOXOAUMBIE
[J/1s1 pellleHusi, MPOBOJWTb pacyéTbl U OLEHUBaTb DPEaTMCTUYHOCTh
MOJIy4YeHHOT0 3HaueHUs1 (H3UUeCKol BeJIMUMHbI;



pacrio3HaBaTh TPOOJIEMbI, KOTOpPble MOXKHO PeIIUTb TIPH TTOMOII!
(bur3nUecKux MeTO/I0B, UCII0JIb3ysl OMMCaHUe MCC/e/I0BaHuUsl, BbIIe/sTh
1poBepsieMoe Tpe/Io/ioKeHue, OLleHUBaTh PAaBUWILHOCTh TOPsi/Ka
MpOBe/IeHUsI UCC/ie[JOBaHus, JieJlaTb BbIBOJbI, WHTEPIPETUPOBATh
pe3y/ibTaThbl HAaOJTIO/I€HUI U OTIBITOB,

MIPOBO/IUTH OITBITHI 110 HAO/IO/IeHUI0 (PU3NUeCKUX SBIEHUNA WIH
(bur3nueckux CBOMCTB Tes (U3yueHre BTOPOro 3aKkoHa Hbl0TOHa, 3aKOHa
COXpaHEeHUsI SHePryH, 3aBUCHMOCTh Tiepro/ia KojieOaHui MPY>KUHHOTO
MasiTHUKA OT MaCChl 'Py3a U >KECTKOCTU MPY>KUHbI U HE3aBUCUMOCTb OT
aMIUIATYIbl MajibIXx KoJiebaHUi, TPSMONMHENHHOe pacripOoCTpaHeHHe
CBeTa, pa3jiokeHWe O0esloro CBeTa B CIEKTP, H3ydeHHe CBOMCTB
1300pa>keHUs B TIJIOCKOM 3epKajie ¥ CBOMCTB W300pakeHUs TIpeMeTa B
cobuparolieli 1uH3e, Hab/TI0/[eHre CIUIOMIHBIX M TMHeHYaThIX CIIeKTPOB
W3/TyUeHUs): CaMOCTOATebHO COOMpaTh YCTAaHOBKY W3 W30BLITOYHOTO
Habopa 000py/ZOBaHUs, OMUCHIBATH XOJ OMbITa W €ro pe3y/bTaThl,
(dbopMyMpoBaTh BHIBOJbI;

MPOBOUTL TIPM  HEOOXOAWMOCTU CepHi0 TPSMBIX  HM3MePeHHH,
oripefiesisisi  CpefiHee 3HaueHWe U3MepsieMOl BenuuuHbl ((PoKycHoe
paccTosiHMe COOHparoIiell JIMH3bI), 00O0CHOBBLIBATHL BBIOOp criocoba
r3MepeHus (M3MepUTeIbHOTO Mprubopa);

MPOBOJUTL UCC/Ie/JOBaHHE 3aBUCUMOCTeM (PU3NUeCKUX BeUUMH C
MCI0J/Ib30BaHMEeM TIPSIMbIX M3MepeHul (3aBUCUMOCTb MyTU OT BpeMeHHU
TIpU pPaBHOYCKOPEHHOM JBM>KeHUU 0e3 Haua/lbHOM CKOPOCTH, TepHo/ia
Kosie0aHMI MaTeMaTHUUeCKOTO MassTHHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH
yrjla OTpakeHusi CBeTa OT yrJja IajleHys 1 yrja MpeioM/ieHus OT yrja
nafieHys1): TIJTAaHWUPOBaTh MCC/IeflOBaHHEe, CAaMOCTOSITeJIbHO COOWpaTh
yCTAaHOBKY, (DUKCUPOBaTh pe3y/bTaTbl TIOJIyYeHHOW 3aBUCUMOCTHU
¢bu3MUeCKUX BeJIMUMH B BUje Tabui] v rpadukoB, JenaTh BBIBO/LI T10
pe3y/bTaTaM UCC/Ie/JOBaHuS;

MIPOBOJUThL KOCBEHHble Uu3MepeHHsi (DU3UUeCKUX BeIUUUH (CpefHsis
CKOPOCTb W YCKOpDeHHe Teja Mpd paBHOYCKOPEHHOM [IBM)KEHUH,
yCKOpeHHe CBOOOHOTO TafieHHs], KECTKOCTb TIPY>KUHBI, KO3 UITeHT
TPEeHUsI CKOJIbKeHUsI, MeXxaHuuecKass paboTa ¥ MOIIHOCTh, UacToTa U
nepyuos, KosiebaHW MaTeMaTHUeCKOro W TIPY)KUHHOTO MasTHHKOB,
OINTHYecKasi CWia coOuparoied JIMH3bI, pPaJUOAaKTUBHBIA (DOH):
TJIaHAPOBATh M3MepeHwUs], COOMPAaTh SKCTIepUMEeHTa/IbHYI0 YCTaHOBKY U
BLITIOJIHATL ~ WU3MEPeHUs, Cieflys TpeJjioXKeHHOWM  UMHCTPYKIIUH,
BBIUUC/IATL 3HAueHUe BeJMUMHbl U aHa/JIU3UMPOBaTh I10JyYeHHbIe
pe3yJ/IbTaThl C YUETOM 3aZlaHHOM MOTPELIHOCTH U3MEePEHNUH;

cobmoaTh TIpaBWIa TeXHUKA 0e30mMacHOCTH Tpu  pabore C
nabopaTopHBIM 000PY/J0OBaHUEM;

pa3nuyaTh OCHOBHbIE TPU3HAKM HW3YUYEHHBIX (PU3NUECKUX MOJesiel:
MaTepuasnbHasi TOUKa, abCOJIFOTHO TBEP/[0€ Te/I0, TOUeUHBIM MCTOUYHHUK
CBeTa, Jiy4, TOHKas JIMH3a, TJlaHeTapHasi Mojle/ilb aTOMa, HYK/JOHHas
MO/leJib aTOMHOTO Si/Ipa;

XapaKTepU30BaTh TIPUHIUTIBI [IeACTBUS HW3YYeHHbIX TPUOOPOB U
TeXHAYECKUX YCTPOMCTB C OIMOPOM Ha MX OnucaHusg (B TOM UUCIIE:
COUIOMEeTp, AAaTUUKKU TI0JI0XKeHUsl, PaCCTOSIHUSI U YCKODEeHUsl, paKeTa,
9X0JI0T, OYKH, TepuCKOI, oToanmnapar, ONTHYEeCKHWe CBETOBO/bI,
CMIeKTPOCKOM, [03UMeTp, Kamepa BuWIbCOHA), UCMO/b3ys 3HaHUS O



CBOMCTBaX (DU3NUECKUX sIBJIEHUA U HeoOXoAuMble (uU3NUYecKue
3aKOHOMEPHOCTY;

WCI0/Ib30BaTh CXeMbl M  CXeMaTUuHble DPUCYHKU  HW3YUYeHHBIX
TeXHUUeCKUX YCTPOICTB, W3MepUTeTbHbIX nipubopoB u
TEeXHOJIOTMUECKUX TPOLIeCCOB TP pellleHWH y4eOHO-TIPaKTHIeCKUX
3aJja4, ONTHYECKHe CXeMbl Jjisi TIOCTPOeHUs] U300payKeHUH B TIIIOCKOM
3epKasie U cobuparolieii TMH3e;

MPUBO/IUTL TIpUMephbl  (HaXxoAuTb UWHGOPMAIMI0O O T[pUMepax)
MPAKTUUYECKOT0 UCIMOJb30BaHUs (PU3NUECKUX 3HaHUI B TMOBCeJHEBHOMN
JKWU3HU [171s1 oOecrieueHus1 6€30MacHOCTH TIPU obpatiieHny ¢ ipubopamu
¥ TeXHUUECKHMH YCTPONCTBaMH, COXPAHEHHs 37I0POBbs U COOJTIO/IeHUS
HOPM 3KOJIOTUUYeCKOT'0 TIOBe/IeHUs1 B OKPY Katolllei cpefie;
OCYIIeCTB/ISITh TOWUCK WHMOpPMaIMK (PU3NUECKOr0 CO/lepXKaHusl B
WHTepHeTe, caMOCTOSATe/NbHO (OPMY/IUpYys TOMCKOBBIM  3aripoc,
HaxOJUTb TYTU  OMpejle/ieHUusi  JOCTOBEPHOCTA  TOJIyYeHHOMU
vH(bOpMallMM Ha OCHOBe WMEIOIIUXCS 3HAaHUM U [IOTIOJIHUTeTbHBIX
MCTOUHHWKOB;

WCTIO/Tb30BaTh TIPU  BBLITIOJTHEHWM  yueOHBIX  3aZlaHUM  Hay4yHO-
MOMNYJ/ISIPHYIO JIUTepaTypy (PU3NUecKOoro cojiep>KaHusi, CripaBOYHbIe
MaTepuasbl, pecypcbl ceTd VHTepHeT, BafieTb IpUéMaMu
KOHCTIEKTUPOBAHUsI TeKCTa, npeobpa3oBaHus WHGOpMalMA W3 OAHOMN
3HAKOBOU CHUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBeHHbIE TTMChMEHHbBIE U YCTHBIE COOOIeHNs Ha OCHOBE
vH(bOpMaIMK U3 HECKObKHUX UCTOYHUKOB (hH3UUECKOT0 COJeprKaHus,
Ty O/TMuHO Tipe/ICTaB/ISTh pe3y/bTaThbl TIPOEKTHOM W
MCC/Ie/IoBaTe/TbCKOW IesiTeIbHOCTH, TIPU 3TOM IPaMOTHO HCII0/1b30BaTh
M3yuyeHHbIM TOHSTUMHBIA anmapaT U3ydyaeMoro pasjena (QuUsvku u
COTIPOBOXK/IaTh BBICTYIJIEHWE TIpe3eHTalell C y4éToM 0COOeHHOCTeM
ayJIUTOPUU CBEPCTHHKOB.



TEMATHUYECKOE IVIAHUPOBAHUE

7 KITACC
KoimuyecTBo yacoB
No HaumeHoBaHMe pa3/ie/ioB OnekTpoHHbIe (UG poBbIe)
KoHTpo/ibHBIE IIpakTH4yeckue
n/m| ¥ TeM MPOrpamMMbl Bcero oOpa3oBaTe/IbHbIE PeCypChl
paboThI paboTbI

Pa3pen 1. ®usuka U eé posb B I03HAHUM OKPY)KAIoLIero Mupa

1.1 ®ur3MKa - HayKa O MpUpo/ie 2 Bubmmorexa LIOK
' yKa 0 HpHpOoA https://m.edsoo.ru/7£416194
bubmoreka LIOK
1.2 du3ruecKre BeJIMUMHBI
2 1 https://m.edsoo.ru/7f416194
13 EcTecTBeHHOHay4HbIN 5 1 bubmuoreka LIOK
' METO/| [I03HAHUS https://m.edsoo.ru/7f416194
Nroro no pa3peny 6
Pazpen 2. IleppoHayaibHbIe CBeJeHUSA 0 CTPOEHUH BellecTBa
bubmoreka LIOK
2.1 CTtpoeHue BellleCcTBa
p . 1 https://m.edsoo.ru/7f416194
[Brxenue u
2.2 B3aUMO/IEMCTBUE YaCTU 2 1 Bubmorexa LIOK
) 2 H https://m.edsoo.ru/7f416194
Bell[eCTBa
23 ArperarHble COCTOSIHUS 5 Bbubmoteka LIOK
) BeI[eCTBa https://m.edsoo.ru/7f416194
Nroro no pa3speny 5

Pazpgen 3. /IBr>keHue U B3aUMO/ielCTBHE TeJl




bubmioreka LJOK

1 M
3 CXAHUACCKOE AABIDKERME 3 https://m.edsoo.ru/7f416194
3.9 Wuepuust, Macca, p bubmoreka IIOK
) MJIOTHOCTh https://m.edsoo.ru/7f416194
bubmoTeka LJOK
3.3 Cumna. B
uria. BUART UL 14 https://m.edsoo.ru/7f416194
Uroro no pa3geny 21

Pa3pen 4. /laB/ieHUe TBEPABIX TeJ, XKUJAKOCTEH M ra3oB

Hasnenue. [lepenaua

41 JlaBjieHus1 TBEPAbIMU 3 bubmioreka LJOK
' TeJlaMU, XUJKOCTAMU U https://m.edsoo.ru/7f416194
rasamu
bubmioreka LJOK
4.2
HlaBrerHe KUAKOCTH > https://m.edsoo.ru/7f416194
bubmioreka LIOK
4.3 A
TMOCpepHOe AaBerHe 6 https:/m.edso0.ru/7f416194
[eticTBYe )KUIKOCTHU U Tas3a
i bubmioreka LIOK
4.4 Ha MOrpy>XKEHHOe B HUX 7
https://m.edsoo.ru/7f416194
Temno
Ntoro no paspeny 21

Pa3gen 5. PaGoTa U MOIHOCTH. DHEPrUs

5.1 PaboTa 1 MOIIHOCTb 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f416194
5.2 IIpocTble MexaHU3MBbI 5 Bubmiorexa [IOK

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




bubmioreka LJOK

>3 Mexariieckas sneprus 4 1 https://m.edsoo.ru/7f416194
Wroro no pa3zpeny 12
Pe3epBHOe Bpems 3
OBIIEE KOJIMYECTBO
68 12

YACOB II0 I[TPOTPAMME




8 K/IACC

HaumMeHnoBaHue KosnuecTBo uacoB
No OnekTpoHHbIe (G poBbIe)
pas3je/ioB U TeM KonTpoabHsbie IIpakTnueckue
n/n Bcero oOpa3oBare/IbHbIEe PeCypChI
MporpaMmabI padoThI padoThI
Pa3pen 1. TerioBble AB/1€eHUSA
11 CrpoeHue U CBOICTBa - bubmmoreka IIOK
' BeLLeCTBa https://m.edsoo.ru/7f4181ce
bubmioTeka [IOK
1.2 T
CTIOBBIE MPOHECeh! 21 1 > https://m.edsoo.ru/7f4181ce
Nroro no paspeny 28
Paspen 2. JDjleKTpUyeckre 1 MarHUTHbBIE IBJICHUSA
OJleKTpUYecKue 3apsijbl.
2.1 3a ;DKEHHbIe Tesa EI Ifx 7 1 Bubmorexa LIOK
) P - https://m.edsoo.ru/7f4181ce
B3aUMO/IeICTBUE
59 ITocTosTHHBIH 20 5 7 bubmmoreka IIOK
' 5/IEKTPUYECKHIA TOK https://m.edsoo.ru/7f4181ce
bubmoTeka LIOK
2.3 M .
ATAHTHRIC AB/CHHA 6 1 1.5 https://m.edsoo.ru/7f4181ce
54 OneKTpoMarHuTHas 4 bubmmoreka IIOK
' VHYKLYS https://m.edsoo.ru/7f4181ce
Wtoro no pazpeny 37
Pe3epBHOe Bpems 3




OBIIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

68

14.5




9 K/IACC

HaumMmeHnoBaHue

KosmuecTBO yacoB

No OnekTpoHHbIe (G poBbIe)
pas3je/ioB U TeM KonTpoabHsbie IIpakTnueckue
n/n Bcero oOpa3oBare/IbHbIEe PeCypChI
MporpaMmabI padoThI padoThI
Pa3pen 1. MexannuecKue siBJIeHUS
MexaHnueckoe Eu6 LIOK
nbnmmoreka
1.1 BIDKEHHE U CITOCOOBI
A 10 1 https://m.edsoo.ru/7f41a4a6
ero OMMCaHus
N bubmioTeka LIOK
1.2 B3aumogericTBue Te
AMOAEICIBHE Tl 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmioTeka LIOK
1.3 3aKOHbI COXpPaHEeHUS
P 10 3 https://m.edsoo.ru/7f41a4a6
Ntoro no pa3speny 40
Pasjen 2. MexaHHYeCcKHe K0/1e0aHusA U BOTHBI
MexaHUUYecKre bubmmoreka LIOK
2.1 7 3
KojiebaHust https://m.edsoo.ru/7f41a4a6
99 MexaHnuecKure BOJIHBI. 3 1 3 bubmmoreka LIOK
’ 3ByK https://m.edsoo.ru/7f41a4a6
Ntoro no paspeny 15
Paspen 3. DjIeKTpOMarHuTHOe I10/1e U 3/IeKTPOMAarHUTHbIE BOJIHBI
3.1 DJIeKTPOMarHUTHOe 6 2 bubmioTeka LIOK
roJse u https://m.edsoo.ru/7f41a4a6

3JIEKTPOMAIrHUTHEBIE




BOJIHBI

Ntoro no pa3zpeny 6
Pazgen 4. CBeTOBBIE SIB/ICHUS
3aKOHbI Bubmioreka IIOK
4.1 6
pacripocTpaHeHus cBeTa https://m.edsoo.ru/7f41a4a6
4 JIMH3BI U ONTUUECKUE 6 bubmmoreka LIOK
’ npubOopEI https://m.edsoo.ru/7f41a4a6
43 Pasnoxenue 6enoro 3 bubmioTeka [IOK
' CBeTa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 15
Pa3pen 5. KeaHTOBBIE IB/IEHUSA
Ucniyckanue u
5.1 TOIVIOLL[eHHe CBeTa 4 Bubmorexa LIOK
’ o https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CTpoeHure aTOMHOTO 5 bubmmoreka IIOK
' anpa https://m.edsoo.ru/7f41a4a6
bubmmoreka IIOK
5.3 AnepHble peakLyy
AP beaxt / https://m.edsoo.ru/7f41a4a6
Ntoro no paspeny 17

Pa3pen 6. IloBTOpHUTE THHO-00001AI0IHIT MOY/TH

6.1

IToBTOpEHUe U
0600111eHIe
coZiepykKaHusi Kypca

9

bubmoreka 1IOK
https://m.edsoo.ru/7f41a4a6




¢busuku 3a 7-9 Knacc

Ntoro no pa3zpeny

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

102
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IIOYPOYHOE IVIAHNPOBAHUE

7 KIIACC

Ne

~

Tema ypoka

Ko/mmuyecTBO 4YacoB

Bcero

KoHTpo/ibHBIE
padoThbI

IIpakTHUuecKue
padoThI

Jara
U3y4eHMs

JJIeKTPOHHBIe
nu¢poBbIe
oOpa3oBarTe/ibHbIE

pecypchbl

®dusrKa — HaykKa o
rpupoze. fIBneHus
npupobl. Pusnyeckue
SIBJICHUS

MEX{:IHI/IT—IECKI/IE, TeIlJIOBhIe,
JJIEKTpHUYeCKuUe,
MdrHuTHbIe, CBE€TOBEIe,
3BYKOBbI€ ABJ/IEHUA

dusnueckye BeJIMUMHbI U
HUX n3MepeHue

Ypok-ucciiefoBaHue
"3MepeHue TeMIiepaTypsbl
TIIPY [TOMOLLY )KUJKOCTHOTO
TepMOMeTpa U JaTuuhKa
TeMIiepaTypsl"”

Kak ¢usuka u apyrue
ecTeCTBeHHbIe HAyKH
V3y4aroT MPUPOJY.

bubnmroreka LJOK
https://m.edsoo.ru/ff09f72a




EcTecTBeHHOHaYUHbBIN
MeTO/| TO3HAHMUS.
Onwucanue (prsnuecKux
SIBJIEHUM C TIOMOILbIO
Mojenei

Ypok-uccnesoBaHue
"[IpoBepka rurnoressr:
JANbHOCTB MO/1€Ta 11apyKa,
IYIL[eHHOTO
TOPU30HTAJIbHO, TEM
Oosbliie, ueM OoJIbIIIe
BbICOTA ITycKa"

CrpoeHue BelljeCTBa.
OnbIThI, JOKa3bIBalOIIe
JIMCKPeTHOe CTPOeHHe
BelllecTBa

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

JBU>KeHne yacTul|
Bell|eCTBa

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

Ypok-ucciiefoBaHue
«OTMBITHI IO HAOJTIO/IEHUFO
TETUIOBOTO PaCIIUPeHusT
ra3soB»

10

ArperaTHbie COCTOSTHUS
Bell[eCTBa

11

B3aumocBs3b Mexay
CBOMCTBAMH BeLL[eCTB B
pa3HbIX arperaTHbIX

bubmioreka LJOK
https://m.edsoo.ru/ff0a0378




COCTOSTHUSIX U X
aTOMHOMOJIEKY/IIPHBIM
crpoeruremM. OcobeHHOCTH
arperaTHbIX COCTOSIHUH
BO/IBI

MexaHnuueckoe ABH)KeHHe.

12 PaBHOMepHOe 1 Bubmaorexa [IOK
P https://m.edsoo.ru/ff0a05c6
HepaBHOMEPHOe JIBH)KeHUe

13 Ckopoctb. EquHuULbI bubmoreka LIOK
CKOPOCTH https://m.edsoo.ru/ff0a079¢

14 Pacuyet nyt! u BpeMeHU bubnuoreka LIOK
JBUKeHUs https://m.edsoo.ru/ff0a0ae4
WNuepuusi. 3aKOH WHEPLUK.

15 BsaumogeiicTBue Ten Kak bubnuoreka IIOK
TPUYMHA U3MEHEHUS https://m.edsoo.ru/ff0a0c10
CKOPOCTH [JBUKEHHUS TeJl
[InoTHOCTH BelljecTBa.

16 PacueT mMaccel U o6beMa Bubmiorexa [JOK

https://m.edsoo.ru/ff0a0fee
TeJsia 10 ero IJIOTHOCTU
JlaboparopHasi pabota

17 «Ornpejenenue MJI0THOCTU
TBEpAOro Tesa»

18 Perienue 3azmau ro teme bubmoreka LIOK
"[InotHOCTH BemjecTBa" https://m.edsoo.ru/ff0a123c

19 Cuia Kak xapakTepuCTHKa

B3auMozencTBus Tes1. Cuia




ynpyrocty. 3akoH I'yka

JlabopaTopHasi paboTa
«/3yueHune 3aBUCUMOCTH

20 pacTskeHus (aedhopmariyun)
TIPY’>KHUHBI OT TPUI0KEHHOMU
CUJIBD»

71 fABnenue Tarorenus. Cusa
TSDKECTU
CBsi3b MeX/ly CUJION

27 TSDKECTU U MacCou Tesa. bubmiorteka LJOK
Bec Tena. Pemmenue 3aau https://m.edsoo.ru/ff0a1778
1o teMe "Cuna TskecTtu"

Cwuna TsKecTy Ha TUX
23 TJlaHeTax ®H3Hqi€<31;e bubmmorexa IOK
' https://m.edsoo.ru/ff0a1502
XapaKTepPUCTUKU IJIaHeT

24 N3mepenue cui. Bbubmioreka LIOK
JuHamomeTp https://m.edsoo.ru/ff0a18cc

bubnuoreka IIOK

25 Bec Tena. HeBecomocTb

https://m.edsoo.ru/ff0al1778
CrokeHue IByX CHJI,

%6 HaripaB/IeHHBIX T10 OJJHOM bubmmoreka IIOK
TIPSIMOIA. https://m.edsoo.ru/ff0ala70
PaBHOzelCTBYOL[as1 CUJT

97 Perenue 3azau ro teme
"PaBHozelicTBYOIIas cut"

28 TpeHue CKO/bXeHUs U bubmoreka LIOK




TPpEHHUE TTOKOA. TPEHI/IE B
npupoze U TeXHUKe

https://m.edsoo.ru/ff0alb9c

29

JlabopaTopHasi paboTa
«/3yueHue 3aBUCUMOCTH
CWJIbI TPEHUSI CKOJIb)KEHUSI
OT CUJIbI 1aBJIeHUS U
XapakTrepa
COTIPUKACaIoLXCS
MIOBEPXHOCTEeN»

bubmoreka IIOK
https://m.edsoo.ru/ff0alcc8

30

Pewenue 3azau Ha
oripejiesieHue
PaBHOZENCTBYIOLLeN CHIIbI

31

Perienue 3azau o remam:
«Bec Tena», «['padrueckoe
n300paXkeHre CUI»,
«CHUbl»,
«PaBHOzelICTBYIOIAsT CUIT»

bubmoreka LJOK
https://m.edsoo.ru/ff0alde0

32

KonTponbHast paboTa 1o
TemMaMm: «MexaHUUYeCKoe
JIBWKeHUe», «Macca,
MJIOTHOCTLY», «Bec Tena»,
«['padmueckoe
n300pakeHre CUI»,
«Cunbi»

33

HaBnenue. Crioco0bl
YMEHbILIEHUs U
YBeJTMUEeHUsT 1aBIeHUS]

bubmoreka LJOK
https://m.edsoo.ru/ff0a20a6




[asieHve rasa.

34 3aBUCUMOCTD JlaBJIeHUs bubmioreka LIOK
rasa oT o0onéma, https://m.edsoo.ru/ff0a2376
TeMIiepaTypbl
[lepenaua faBnenus
35 TBEpPILIMU TejlaMH, bubmmoreka [IOK
JKUJKOCTSMH U ra3aMu. https://m.edsoo.ru/ff0a25b0
3akoH [lackasns
[aByieHre B )XUIKOCTH U
36 rase, BbI3BaHHOe Bubmorexa OK
L https://m.edsoo.ru/ff0a2718
[leiICTBUEM CUJIbI TSDKECTH
Pemrenne 3amayu 1o Teme
37 «/laBieHue B )XUJKOCTH U Bubmorexa LIOK
& https://m.edsoo.ru/ff0a2826
rase. 3akoH ITackamns»
bubmoreka LJOK
38 | Coobiaroruecs: COCybl
o A https://m.edsoo.ru/ff0a2970
39 IM'uppaBnvueckuii npecc Bubmorexa OK
AP P https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsl. ITopiHeBou
JKAJKOCTHBIM HacoC
Atmocdepa 3emu.
[IprumHEI Cy11leCTBOBaHUS
BO3/YIIIHOM 000/I0UKU
bubnmoreka LJOK
41 3eM/M. 3aBUCUMOCTb

aTMoc(hepHOro JiaBieHus
OT BBICOTHI Hafl ypOBHEM
Mopsi

https://m.edsoo.ru/ff0a2b5a




Bec Bo3ayxa.

bubmoreka IIOK

42
ATMOocdepHOe fiaBeHue https://m.edsoo.ru/ff0a2b5a
N3mepenue atMmochepHOro
43 aBJIeI:;II/IH OneIT ber Brb/morea LOK
A ) https://m.edsoo.ru/ff0a2da8
Toppuuennu
3aBUCHUMOCTb
44 aTMoc(hepHOro JiaBieHus bubmoteka LIOK
OT BBICOTHI HaJl YpPOBHEM https://m.edsoo.ru/ff0a2fc4
MOps
Bbapometp-anepou.
45 AT[I)VIOCCI): Hoep aB'ZJieHI/Ie Ha Bubmorexa [JOK
P A https://m.edsoo.ru/ff0a2fc4
Pas3/IMYHbIX BbICOTAX
46 PerieHue 3a7jau no teme
"AtmocdepHoe faBieHue"
[elicTBUe )XUIKOCTHU U Tas3a
47 Ha TMOrpy’>KeHHOe B HUX Bubnmorexa [JOK
Py https://m.edsoo.ru/ff0a3276
Tes0. Apxume/ioBa Cuia
JlabopaTopHasi paboTa
«OrnpesiesieHre
48 BbIT;)JIKAI/IBaI-O el CHJIbI Bubmorexa [JOK
o LH ’ https://m.edsoo.ru/ff0a33fc
JlelCTBYIOLLIeN Ha Tero,
MOTPY>KeHHOe B JKUJKOCTb»
49 | JlaboparopHasi paboTa 110 bubmmoreka IIOK

Teme «MccnenoBanuve
3aBHCHMOCTH Beca TeJia B
BOjie OT 00BbEMa
TIOTPYKEHHOM B KUIKOCTh

https://m.edsoo.ru/ff0a3514




YaCTH TeIa»

50

ITnaBaHUe Ten

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

51

JlabopaTopHasi paboTa
"KoHcTpyupoBaHue
apeoMeTpa WUiu
KOHCTPYMPOBaHUe JIOJKHU U
oripeziejieHue eé
rpy30M0AbEMHOCTH"

52

Perienue 3azau rno remam:
«IIlnaBanue cyzoB.
Bo3spyxoriaBanue»,
«[laByieHve TBepAbIX TeJl,
JKUJKOCTEeH 1 Ta30B»

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

53

MexaHuueckasi paboTa

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

54

MougHocTs. Egynuiib
MOILIHOCTH

bubmoreka IIOK
https://m.edsoo.ru/ff0a3f82

55

Ypok-ucciiefoBanue
"PacuéT MoIHOCTH,
pa3BUBaeMOM MpU NMOJgbEME
T10 JIeCcTHuULe"

56

IIpocTble MeXaHU3MBI.
Prruar. PaBHOBecHe cuil Ha
pbluare

57

KonTponbHast paboTa 1o




TeMe «/laBneHre TBepAbIX
TeJl, >)KUIKOCTeU U ra3oB» /
Bcepoccutickas
npoBepouHasi paboTta

PesepBHbIii ypok. Pabora c
TEKCTaMH I10 TeMe

=8 «/]aBrieHue TBEPbIX TeJl, bubmoreka [IOK
JKUJIKOCTel 1 ra3oB» / https://m.edsoo.ru/ff0adffe
Bcepoccutickas
ripoBepouHasi paborta
Pbiuaru B TeXHUKe, ObITY U
nipupoze. JlabopaTopHas
59 Eﬁng «I/ICCJIGPOBaEI/Ie 0.5 Bubmorexa OK
P o A ' https://m.edsoo.ru/ff0a478e
yCJIOBUM paBHOBECHUSI
pbluara»
Pemtenne 3amau 1o Teme
60 «Y CJ10BUSI paBHOBeCHs Bubmorexa OK
P https://m.edsoo.ru/ff0a48a6
pbluara»
KosdduipenT nonesHoro
[leiCTBUSI MeXaHU3Ma.
61 | JlaboparopHasi pabota 0.5
«3mepenue KIIT
HAaKJIOHHOM TJIOCKOCTH»
62 Perenue 3azau o teme bubmiorteka LJOK
"Pabora, morrHOCTE, KITI" https://m.edsoo.ru/ff0a4c48
63 MexaHuueckasi SHeprus. bubmoreka LJOK

Kunetuueckas u

https://m.edsoo.ru/ff0a4252




MOoTeHLKMd/IbHasA SHEPIrud

64 3aKOH COXpaHeHUst
MeXaHWUYeCKON SHepruu

bubnmoreka LJOK
https://m.edsoo.ru/ff0a4360

YPOK-3KCTIepUMEHT 110
TeMme "DKCIiepuMeHTalbHOe
ornpejeneHre U3MeHeHUs!
65 KUHETUYeCKOU U
MOTEeHL[Ma/IbHOU SHePrUmn
TIPU CKaTbIBaHWH Tea Mo
HaKJIOHHOM IJIOCKOCTH"

KonTponbHast paboTa 1o
66 | Teme «PaboTa M MOII[HOCTb.
OHeprus»

Pe3epBHbIit ypok. Pabora ¢
g7 | TeKCTamu Iio Teme
"MexaHnueckoe

IBI>KeHue"

bubnuoreka IIOK
https://m.edsoo.ru/ff0adee6

Pe3epBHbIit ypok. Pabora ¢
68 TeKcTaMu 1o TeMe "Pabora.
MorugHocTb. DHeprus"

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

68
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8 K/IACC

No Ko/muecTBo yacos
JJIeKTPOHHBIE
Jara nu¢poBbIie
n | Tema ypoka KoHTpo/ibHBbIE IIpakTHUYeckue
Bcero HU3y4YeHUs oOpa3oBaTe/IbHBIE
/ paGoThI paboThI
pecypchbl
n
OCHOBHBIE M0JIOXKeHUS
1 MOJIeKYJISIPHO- 1 bubmioreka LIOK
KWUHETUYEeCKOW TeOpUU U UX https://m.edsoo.ru/ff0a5256
OMbITHBIE TIOJTBEPXKAEeHUsI
) Macca v pasmep aTOMOB U 1
MOJIEKYT
Mopenu TBEpL0TO,
bubmroreka LJOK
3 JKUZIKOTO ¥ Ta3000pa3HOro 1
. https://m.edsoo.ru/ff0a540e
COCTOSTHUM BelljeCTBa
OO6mbsicHeHHEe CBOMCTB
TBEp0ro, XUJKOro U
4 ra3000pa3HOTo COCTOSTHUM 1
Bell[eCTBAa HA OCHOBE
TMOJI0YKEHWUH MOJIEKYJISIPHO-
KUHETUUeCKOU TeOpUU
5 Kpucrannmueckue u 1 bubmioreka LJOK
amop(dHble Tena https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U 1 bubmoreka LJOK
KaIH/I/IIPHOCTb. https://m.edsoo.ru/ff0a5530




IToBepxHOCTHOE
HaTsDKeHue

TernoBoe pacivpenue u

bubnmroreka LJOK

"UccnenoBanue siBleHUs

7
cKartue https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b
g TeMIiepaTypbl CO
CKOPOCTBIO TETJIOBOTO
JIBVDKEHHST YaCTHI]
BHyTpeHHsIs1 SHeprus.
9 CHZCEGH I/I3MEH§HI/IH Bubmorexa OK
. https://m.edsoo.ru/ff0a5c60
BHYTpPEHHel SHepruu
bubmoreka LJOK
10 B erviorepeza
MR TEMIONEPEAAtH https://m.edsoo.ru/ff0a6412
Ypok-KoHbepeH1Hs
"IIpakTHueckoe
1 WCTO/Tb30BaHUE TerJIOBbIX bubnuoreka LIOK
CBOKCTB BelLleCTB U https://m.edsoo.ru/ff0a65c0
MaTepuasoB B LIe/sX
sHeprocbepexeHus"
12 KonuuecTBo TerioTsl. bubnmoreka IIOK
Y nenbHas TeI0eMKOCTb https://m.edsoo.ru/ff0a6976
YpaBHeHHe TeTsI0OBOro
13 OanaHca. TermooOmMeH 1 Bubnmorexa [JOK
) https://m.edsoo.ru/ff0a7088
TeIJIOBOe paBHOBeCHe
14 | JlabopaTopHas paboTa bubnuoreka IIOK

https://m.edsoo.ru/ff0a6a98




TeruiooOMeHa TpH
CMeLIMBaHUW XOJI0HOU 1
ropsiuer Bozbl"

Pacuet KonuuecTBa
TeIJIOThI, He0OX0JUMOT0

15 [I/I1 HarpeBaHus Tejia u
BbI/IE/ISIEMOT0 UM TIPU
OXJIK/IeHUU
JlabopatopHas paboTa
16 "On E EJ'IEHI/IE ’ e/ILHOH Bubmiorexa IOK
PEA YA . https://m.edsoo.ru/ff0a6bb0
TeIJIOEMKOCTH BelecTBa
OHeprus ToIIuBa.
17 Y nennHag Teriora BuGmorexa LIOK
A https://m.edsoo.ru/ff0a7b5a
CropaHus
IInaBnenue u
OTBepeBaHue
18 K I/IC["I)"';[JUII/IHGCKI/IX Ten Bubmorexa [JOK
p ’ https://m.edsoo.ru/ff0a71d2
Y nenbHas TemnjaoTa
[/IaBJICHUSA
JlabopaTtopHas paborta
19 "On E EJ]EHI/IG ’ eJIbHOI Bubmorexa [JOK
PEA YA \ https://m.edsoo.ru/ff0a72fe
TeIUIOTHI TI/IaB/IeHUS JIbJa
20 [Tapoobpa3oBaHue 1 Bbubmioreka LIOK
KOHZeHcauus. MicnapeHue https://m.edsoo.ru/ff0a740c
21 Kurnenue. Y nenbHas bubnuoreka IIOK

TerioTa napoo6pa30BaHI/l51
M KOHAEeHCAall1U.

https://m.edsoo.ru/ff0a786¢




3aBHCUMOCTh TeMIepaTypbl
KUTIeHHsI OT aTMOC(epHOTO
JIABJIEHUS

22

Bnaxnocts Bo3ayxa.
JlabopaTopHasi paboTa
"OnpepeneHue
OTHOCHTEe/TbHOM BIa’KHOCTHU
BO3ayxa"

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

23

Pemtenne 3amau Ha
orpejesieHue BIaXXKHOCTU
BO3/yXxa

24

[MTpuHIUIBl paboTHI
TETIOBBIX [IBUTaTesIe.
[TapoBas TypOuHa.
[lBuratenb BHyTPEHHEr O
CropaHust

25

KII/ TertmoBoro
nBuratesis. TemnnoBble
JIBUTaTe/M U 3aluTa
OKpY>Katollleid cpe/ibl

bubmiorteka LJOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHeHHUs U
TipeBpalleHNs SHepPTruu B
TeIJIOBbIX MpoLieccax

27

ITogroroBka K
KOHTPOJIbHOM paborte 110
TeMe ""TenioBbie SIB/IEHUS.
V3meHeHMe arperaTHbIX

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




COCTOSIHUM BelllecTBa"

28

KonTtponbHast pabora mo

TeMe ""TeryioBble SIBJIHUS.

N3meHeHue arperaTHbIX
COCTOSTHUM BelljecTBa"

bubnmroreka LJOK
https://m.edsoo.ru/ff0a86ae

29

OnexkTpusauus Tes. JIBa
poJa 3/1eKTPUUeCKUX
3apsiJioB

30

Ypok-uccienoBaHue
"DieKTpr3aLus Tes
VHZYKLWeN U Tpy
COTIPUKOCHOBEHUU"

31

B3aumopeiicTBue
3apsKEHHBIX TeJl. 3aKOH
Kynona

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

32

OneKTpruyeckoe roiJie.
HanpspkeHHOCTB
3/IEKTPUYECKOrO T10JIA.
IIpuHLMIT Cynepro3uLun
3/IeKTPUYeCKUX roJjiei

bubnuoreka IIOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu anektTpruuecknx
3apsf0B. DJjleMeHTapHbIU
3apsz. CTpoeHue aToma

34

IIpoBosHUKY U
[V3JIeKTPUKU. 3aKOH
COXpaHeHust

bubmmoreka IIOK
https://m.edsoo.ru/ff0a8ef6




JJIEKTPHUYECKOT' O 3apAja

Pemtenne 3amau Ha

bubnmoreka LJOK

35 TpUMEeHEeHre CBOMCTB
P https://m.edsoo.ru/ff0a90cc
37IeKTPUYECKUX 3apsifioB
ONeKTpUYeCKuH TOK,
yCJIOBUSL €70
bubnmmoreka LJOK
36 CyLLIeCTBOBAHUA.
https://m.edsoo.ru/ff0a95a4
NcTounuku
3/IeKTPUUECKOT0 TOKa
37 [elicTBUS 3/1€KTPUUECKOTO bubmiorteka LJOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypok-ucciesoBaHue
" [leticTBUE
38 3/IEKTPUUECKOTO T0J151 Ha 1
TIPOBOJHUKU U
JU3IEKTPUKA"
OneKTpuUecKuii TOK B
39 MeTajulax, XUAKOCTIX U Bubmiorexa [JOK
» KA https://m.edsoo.ru/ff0a9838
rasax
40 DJleKTpuyeckas LieTlb U eé
COCTaBHbIe YaCTH
Cwua Toka. JTabopaTopHast
pabora "V3mepeHue u bubmoreka LIOK
41 0.5
peryJimpoBaHue CUJIbI https://m.edsoo.ru/ff0a8bd6
TOKa"
42 | OnekTpuueckoe 0.5 bubmoreka IIOK




HarpsbkeHue. BonbTmeTp.
JIaboparopHast paboTa
"N3mepeHue u
peryavpoBaHue
HarnpspkeHus"

https://m.edsoo.ru/ff0a9e14

43

CorpoTyrBrieHne
IIPOBOJIHUKA. Y [le/IbHOe
COTIPOTHMBJ/IEHHE Bell[eCTBa

bubmoreka IIOK
https://m.edsoo.ru/ff0aa738

44

JlabopaTopHasi paboTa
"3aBUCUMOCTD
3/1IEKTPUYECKOro
COTIPOTHBJIEHUS
NIPOBO/IHMKA OT €ro JI/INHBI,
TJI01a/I TIOTIEPeYHOr 0
ceyeHUs U MaTepuasa"

bubmoreka [IOK
https://m.edsoo.ru/ff0aa738

45

3aBHCUMOCTb CUJIbI TOKA OT
HarpsbkeHus. 3akoH Oma
JJ1 y4acTKa Liernu

bubnmoreka LJOK
https://m.edsoo.ru/ff0aa44a

46

JlabopaTopHast pabora
"UccnenoBanue
3aBUCUMOCTH CHUJIbI TOKa,
WAYILLero uepes pesucrop,
OT COTPOTHBJIEHUS
pes3ucTopa U HallpspKeHUsI
Ha pe3ucrope"

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

47

ITocnenoBarensHOE U
rapasjijieJlbHOe COeJMHeHHsI




IMPpOBOJHHUKOB

JlabopaTopHasi paboTa
"[IpoBepka npasusa
CJIO’KEeHUsI HallpsSDKeHNH

bubmoreka LJOK

48
IIpY 110C/Ie40BaTeILHOM https://m.edsoo.ru/ff0aaa58
COeIMHEHUU [IBYX
pe3ucTopos”
JlabopaTopHast paboTa
"IIpoBepka rpaBusa s
49 CI/IJELI T(E)Ka 1 pI/I ) Brbmorea OK
P https://m.edsoo.ru/ff0aadle
Trapaiyie/;IbLHOM
COoeIMHeHUU pe3uCTopoB"
Pemrenne 3amau Ha
50 rpr¥MeHeHre 3akoHa OMa bubmoteka LIOK
JJIs1 pas/IiuHoro https://m.edsoo.ru/ff0aaf8a
CoelMHEeHUs IPOBOJHUKOB
PaboTa ¥ MOII[HOCTh
51 9/IeKTPUYECKOr0 TOKa Bubmorexa OK
P i https://m.edsoo.ru/ff0ab124
3akoH [Ixoysnsg-JleHna
JlaboparopHas paboTa
- "Ornpesenenvie paboTel U bubnuoreka IIOK
MOILIHOCTH 3JIEKTPUUECKOT O https://m.edsoo.ru/ff0ab3e0
TOKa"
53 OneKTpuyecKye ey 1 bubnuoreka LIOK

noTpeouTeIn
3/IeKTPUUECKOMN SHEPTUH B
obiTy. KopoTkoe

https://m.edsoo.ru/ff0ab660




3dMbIKdHHE

ITocTostHHBIE MArHuThl, UX

>4 B3aUMO/IEUCTBUE
Ypok-uccienoBaHue
55 "N3yueHuie noneu bubmorexa OK
" https://m.edsoo.ru/ff0ac3d0
MOCTOSIHHBIX MarHUTOB
MaruutHoe noJie.
6 MaruutHoe 1ose 3emnu U Bbubmoteka LIOK
> ero 3HadyeHue /I XKU3HU https://m.edsoo.ru/ff0acOba
Ha 3emsie
ITogroroBka K
KOHTPOJIbHOM paboTe 110
Teme "DneKTpuuecKre
57 3apsifibl. 3apsUKeHHbIe TeJla bubmorexa [JOK
N https://m.edsoo.ru/ff0abd2c
Y UX B3aUMO/IeMCTBUSI.
[TocTosiHHBIN
371eKTpUYeCcKuii ToK"
KonTtponbHast paboTa o
Teme "DneKTpuuecKre
3apsifibl. 3apsUKeHHbIe TeJla
8 Y X B3aUMOJeNCTBYS. bubnuoreka IIOK
> ITocTOsHHBIM https://m.edsoo.ru/ff0abea8
3/1eKTpUYeCcKuii ToK" /
Bcepoccutickas
rpoBepouHasi paborta
59 | Pe3epBHbIi ypok. Pabora ¢ bubmoreka LJOK

TeKCTaMH I10 TeMe

https://m.edsoo.ru/ff0acdc6




"ITocTosTHHBIM
3/1eKTPUYeCKui TOK'" /
Bcepoccutickas
npoBepouHasi paboTta

60

OmnsIT Opcrea.
MarHuTHoe T10Jj1e
3/IeKTPUUECKOT0 TOKa
MarHuTtHoe 1oJie KaTyLIKA
C TOKOM

bubmoreka IIOK
https://m.edsoo.ru/ff0ac1d?2

61

IIpumeHeHue
3JIEKTPOMarHUTOB B
TexHuKe. JlabopaTopHast
pabota "V3yueHue
JefCTBUSI MArHUTHOTO
TI0J151 Ha TIPOBOJIHUK C
TOKOM"

0.5

bubmoreka IIOK
https://m.edsoo.ru/ff0ac74a

62

OneKTpojBUraresib
MIOCTOSTHHOT'O TOKa.
HNcnionb3oBaHue
371eKTpO/iBUTaTenien B
TeXHUUeCKHX YCTPOMCTBaX
Yl Ha TPaHCIOpTe.
JlaboparopHas paboTa
"KoHcTpyupoBaHue U
n3yueHure paboThI
3/IeKTpoABUraTess”

bubmoreka IIOK
https://m.edsoo.ru/ff0ac86¢

63

OmnbiTel Papasies. 3aKoH




3/1eKTPOMarHUTHOM
vHAyKuuu. [Ipasuno JleHua

OJleKTporeHeparop.
Crnioco0blI 1osTyueHust

64 3/1eKTPUYEeCKOU SHepruMm.
OJIeKTPOCTaHLIMY Ha
B0300HOBJISIEMBIX

NCTOYHHKAX SHEPruu

IToaroroBka K
65 KOHTPOJIbHOM pabore 110
TeMe "DJIeKTpUUYeCcKue U

MarHUTHbIe AB/IeHUd"

KonTtposnbHast pabora mo
66 TeMme "D/eKTpUuecKre u
MarHuTHbIe SBJIeHUs"

bubnmmoreka LJOK
https://m.edsoo.ru/ff0acb14

Pe3epBHbIi ypok. Pabora ¢
67 TeKCTaMH II0 TeMe
"TeryioBbIe AB/IEHUA"

bubmoreka LJOK
https://m.edsoo.ru/ff0acc5e

Pe3epBHbIit ypok. Pabora ¢
68 TEeKCTaMH I10 TeMe
"MarauTHble sIBJIeHUd"

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

68

14.5




9 K/IACC

N KonmnuecTBo uacoB J/IeKTPOHHBbIE
o
Jdara nudppoBbIe
n/ Tema ypoka KouTpo/ibHbIE IIpakTHUecKue
Bcero HU3ydeHHus oOpa3oBare/bHbIE
n padoThI padoThI
pecypchbl
1 MexaHUueCcKoe JBIKeHUe. 1
MarepuanbHast TOuKa
Cucrema oTcuera. Bbubmmoreka LIOK
2 OTHOCUTE/ILHOCTD 1 https://m.edsoo.ru/ff0ad47
MeXaHUUeCKOro JBH)KEeHUsI 4
bubnroreka LJOK
PaBHOMepHOe
3 . 1 https://m.edsoo.ru/ff0ad19
NPSIMOJIMHEMHOe IBI)KeHUe .
HepaBHOoMepHOe
4 MIPSIMOJIMHEMHOE [IBU)KEHUe. 1
CpenHsig 1 MTHOBEHHas!
CKOPOCTb
[IpsiMosiiHelHOoe bubmoreka LIOK
5 PaBHOYCKOPEHHOe 1 https://m.edsoo.ru/ff0ad8d
JBYDKEHUe. Y CKOpeHKe 4
CKOpoCTb NPSAMOMHENHOTO
5 PaBHOYCKOPEHHOT'0 1
JBwKeHust. ['papuk
CKOpPOCTH
7 JlaboparopHasi pabora 1 1 bubmoreka LIOK




"OripefenieHue yCKOpeHust
Tesia NPy paBHOYCKOPEHHOM
JBYDKEHUU T10 HAKJIOHHOU
IIJIOCKOCTH"

https://m.edsoo.ru/ff0adb1
8

CB06o/iHOE TIa/IeHHe Tel.

I'yka

8
OnbiTel ["anunes
PaBHOMepHOe JBUKeHue 110
OKpYy>XHOCTH. [Teprioz u BubmoTeka LIOK

9 yacroTa obparteHusl. https://m.edsoo.ru/ff0ael17
JIunHeliHas U yrioBas 6
CKOPOCTH

10 LlenTpocTpemMuTesibHOE
YCKOpeHue
[TepBeii 3ak0H HeroToHa. Bubmiorexa OK

11 https://m.edsoo.ru/ff0ae61
BexkTtop cusibl )
Bropoii 3akoH HetoTOHa. Bubmaorexa [JOK

12 . https://m.edsoo.ru/ff0ae72
PaBHOgelicTBYIOIIIAS CUila .
Tpetuii 3akoH HeroToHa. Bubmiorea OK

13 https://m.edsoo.ru/ff0ae98
Cyrniepriosvuus Cuin )
Perienue 3a/jau Ha bubmoreka LIOK

14 TpUMeHeHVe 3aKOHOB https://m.edsoo.ru/ff0aeb6
HeroTOHA <

15 Cuna yripyroctu. 3akoH bubmmoreka IIOK

https://m.edsoo.ru/ff0aeca




N0

Pemtenue 3amau 1o Teme

16
«Cwuiia yrpyroctu»
JlaboparopHas pabora bubmoteka LIOK
17 «OrnpejerneHue )XeCTKOCTU https://m.edsoo.ru/ff0aee2
TIPY>KUHBD» 8
bubnmoreka LJOK
18 Cuia TpeHUst https://m.edsoo.ru/ff0af73
8
bubmorteka LJOK
PelieHue 3a7jau o teme
19 https://m.edsoo.ru/ff0afa2
«Cwuna TpeHus» 6
JlabopaTopHast paboTa
" bubmoreka LJOK
Ornipenenenve
20 https://m.edsoo.ru/ff0af8b
Ko3(puLieHTa TpeHust .
CKOJTb)KeHUs" -
Perienue 3azau ro teme bubnuoreka LIOK
21 "3akonbl HeroToHa. Cuia https://m.edsoo.ru/ff0afb8
ynpyrocty. Cua TpeHus” e
Cuna TsKeCTy U 3aKOH
bubmmoreka IIOK
BCEMHPHOI'O TSITOTEHUSI.
22 https://m.edsoo.ru/ff0af04
YckopeHure cBOOOIHOTO 4
TajIeHust a
23 Ypok-KoHbepeH1us

" [IBUyKeHMe Tesl BOKPYT
I'PaBUTALIMOHHOIO LIeHTpa
(ConneuHast cucTtema).




lanmaktuku"

Pemtenne 3amau o teme

24 "Cusia TSKeCTU U 3aKOH Bubmorexa OK
\ https://m.edsoo.ru/ff0af5f8
BCEMHPHOI'0 TATOTeHUsI
[TepBast KocMHUUeCKast bubnuoreka LIOK
25 cKopocTb. HeBecoMmocTs U https://m.edsoo.ru/ff0af33
reperpysku c
PaBHOBecue MaTepuanibHOW
TOUKH. AOCOJTFOTHO TBEpZOE
- bubnmoreka IIOK
Tes0. PaBHOBecuHe TBEPAOTO
26 . N https://m.edsoo.ru/ff0afe3
Tesa C 3aKperiéHHON 0ChbI0 6
BpaujeHus. MOMeHT CHUJIBI. a
LenTp TsKECTU
PaBHOBecue MaTepUabHOW
TOUKH. AOGCOJTFOTHO TBEpZOE
57 Teno. PaBHOBecue TBEPAOTO
Tesla C 3aKperyIEHHOW 0ChbI0
BpaileHusi. MOMEHT CHUJIBI.
LenTp TsKECTH
Perienue 3azau ro teme bubmmoreka IIOK
28 "MomeHT cuibl. LleHTp https://m.edsoo.ru/ff0b02b
TsDKeCTH" 4
[ToAroToBKa K KOHTPOIBHOM
bubmoreka IIOK
pabote 1o Teme
29 https://m.edsoo.ru/ff0b040

"MexaHU4YeCKOe IBI)KeHUe.
B3aumopeiictBue Ten"

8




KoHtposeHast paboTta o

y bubnmoreka LJOK
TeMe "MexaHuueckoe
30 . https://m.edsoo.ru/ff0b06e
JBKeHue. B3aumogelicTBre .
Ten" -
Nwmnynec Tena. IMiybsc
bubmoTeka LIOK
CUJIbl. 3aKOH COXpaHeHUst
31 https://m.edsoo.ru/ffOb07f
VMITyJ/IbCa. YTIpyroe u .
Heyrpyroe B3auMo/lefiCTBUe -
Perienue 3as1au 1o Teme bubnmoreka LIOK
32 "3aKOH COXpaHeHUst https://m.edsoo.ru/ff0b096
yMITy/1bca" c
Ypok-KoHbepeHLs
33 "PeakTUBHOE /IBUKEHWE B
TIpUpOJie U TeXHUKe"
MexaHuueckasi paboTa u Brbmorexa [TOK
34 https://m.edsoo.ru/ff0b0a8
MOIITHOCTb 4
bubnmoreka IIOK
PaboTa Cubl TSHKeCTH, CUTbI
35 https://m.edsoo.ru/ff0b0db
YIPYTOCTH U CUJIbI TPEHHSI 3
JlabopaTopHast paboTa
«OmnpezeneHrie paboThI CHJIBI
36 TPEHUsI IPU PaBHOMEPHOM
JBYDKEHUH TeJa To
rOPU30HTA/IbHOU
TIOBEPXHOCTU»
37 CBsI3b 9Hepruu U paboTHI.




HOTeHL[I/IaJ'IbHaH SHeprusa

Kunetnueckas sHeprus. BubmoTeka LIOK

38 Teopema 0 KUHeTUUECKOU https://m.edsoo.ru/ff0b0c3
SHEepPruur 2

39 3aKOH COXpaHeHus 3Hepruu
B MeXaHUKe
JlabopaTopHasi paboTa bubnmoreka IIOK

40 «/3yueHure 3aKOHa https://m.edsoo.ru/ffOb12f
COXPaHEeHHsl SHePrun» e

bubmoreka LJOK

KonebaTenbHoe ABUKEHNE U

41 https://m.edsoo.ru/ff0b185
€ro XapaKTepUCTHUKU 3
3aTyxatomye KoiebaHus. Bubmoreka IJOK

42 BeiHyX/1eHHbIe KO/iebaHusI. https://m.edsoo.ru/ff0b20f
Pe3onanc 0

43 Marematrueckui u
TIPY>KUHHBIN MasiTHUKU
Ypok-uccienoBaHue

bubmmoreka IIOK

«3aBUCHMMOCTb Mepro/ia

44 N https://m.edsoo.ru/ff0b197
KosiebaHUM OT >KeCTKOCTH .
TIPY>KUHBI ¥ MacChbl Tpy3a» B

45 [TpeBpailiieHre SHEpruu Npu
MeXaHHUUeCKHX KomeOaHUsIxX

46 JlabopaTopHast paboTa bubnuoreka IIOK

«OmnpepesneHre 4aCTOThI U
repro/ia KosiebaHuit

https://m.edsoo.ru/ff0blae
C




MPpY>XUHHOI'O MdATHHUKA»

47

JlabopaTopHast paboTa
«[IpoBepka He3aBUCUMOCTU
nepro/ia KosebaHuii rpy3a,
TIOZIBELIIEHHOT O K HUTH, OT
MacChl Tpy3a»

bubmoTeka LIOK
https://m.edsoo.ru/ff0b197
a

48

MexaHuuecKye BOJIHBI.
CaolicTBa MeXaHUYECKUX
BO/IH. [Ipozio/ibHbIE U
TI0IIepeyHble BOJTHbI

bubmoreka LJOK

https://m.edsoo.ru/ff0b21f
e

49

Ypok-KoHbepeH1s
"MexaHn4eCKue BOJIHBI B
TBEPZOM TeJle.
CelicMruecKye BOTHBI"

50

3ByK. PacripocTpaneHnue u
OTpa)keHHe 3ByKa

51

Ypok-ucciiefoBaHue
"HaburojeHre 3aBUCUMOCTH
BbICOTHI 3BYyKa OT 4aCTOTHI"

52

I'poMKOCTB 3ByKa U BbICOTa
TOHA. AKyCTUYeCKUU
pe30HaHC

53

Ypok-koH(epeHLus
"Y1bTpa3ByK U UH(pa3BYyK B
TPUpOJie U TeEXHUKe"

bubnmoreka LJOK
https://m.edsoo.ru/ff0b23c
a

54

[ToaroroBka K KOHTPOJIBHOU

bubmoreka IIOK




pabore 1o TeMe "3aKOHbI
coxpaHeHHst. MexaHhuecKue
KosiebaHusi ¥ BOJTHBI"

https://m.edsoo.ru/ff0b25f
0

55

KontposeHast paboTta o
TeMe "3aKOHbI COXPaHEeHUs.
MexaHuueckue KoyiebaHus 1
BOJIHBI"

56

SJIeKTpOMaFHI/ITHOE [1oJie.
SJIEKTPOMaFHI/ITHbIe BOJIHBI

bubmmoreka IIOK
https://m.edsoo.ru/ffOb2ab
e

57

CBolicTBa
3/IEKTPOMArHUTHBIX BOJTH

58

Ypok-koHbepenus "llkana
3/1IeKTPOMAarHUTHBIX BOJIH.
Hcnonb3oBaHue
3/1IEKTPOMarHUTHBIX BOJIH
JUISI COTOBOM CBSI3U"

bubmoreka IIOK
https://m.edsoo.ru/ff0b2fe
6

59

Ypok-uccnenoBaHye
"N3yueHrie CBOWCTB
3JIeKTPOMAarHUTHBIX BOJIH C
TIOMOIL[bI0 MOOUJ/IBHOTO
TenedoHa"

bubnmmoreka LJOK
https://m.edsoo.ru/ff0b2c6
C

60

Pentenue 3amau Ha
onpeesieHue 4aCTOThbI U
JJTUHBI 37IEKTPOMarHUTHOM
BOJIHBI




OJIEKTPOMAarHuTHas Mpupoja bubmoreka LIOK
61 cBeta. CKOpOCTH CBeTa. https://m.edsoo.ru/ff0b31d
BonHoBbIe cBolicTBa cBeTa 0
NcTounuku cBera.
N bubnmoreka LJOK
IIpssmonuneitHoe
62 https://m.edsoo.ru/ff0b365
pacrpocTpaHeHue CBeTa. 3
3armenusi ConHiia v JIyHbI B
3aKOH OTpa)keHus CBeTa.
bubmoreka LJOK
3epkasa. PelieHuve 3aau Ha
63 https://m.edsoo.ru/ff0b38c
TIpUMEeHEeHre 3aKOHa 4
OTpakKeHHsl CBeTa B
bubnmoreka LJOK
IIpeniomieHve cBeta. 3aKOH
64 https://m.edsoo.ru/ff0b3ae
TipesIOMJIeHUs CBeTa a
[TonHOe BHyTpeHHee
OTpakeHHe CBeTa. bubmoreka LIOK
65 Ncnonb3oBaHue 1oHOTo https://m.edsoo.ru/ff0b3c5
BHYTPEHHEr0 OTPa’keHHsl B c
ONTUYECKUX CBETOBOJAax
JlaboparopHasi pabota
"UccnenoBanue
66 3aBMCUMOCTH yTJ/1a
TipesioMJ/IeHHs1 CBeTOBOT'O
Jly4da OT yIJia [aJieHus Ha
rpaHuLie "BO3JyX-CTeK10""
67 Ypok-KoHbepeHLIUs

" ctionpb30BaHUe TIOJTHOTO




BHYTPEHHEr 0 OTPakeHus:
CBETOBO/IHI,
OIITUKOBOJIOKOHHAS CBSA3L"

JInnsel. OnTuueckas cuia

bubmoreka IIOK

68 https://m.edsoo.ru/ffOb3f2
JIUH3BI
d
. bubmoTeka LIOK
[TocTpoeHue n3006pakeHUi B
69 https://m.edsoo.ru/ff0b444
JIMH3axX
a
JlabopaTopHast paboTa
"OrnpeneneHue (HOKyCHOTO Bubmaorexa [JOK
70 P Y . https://m.edsoo.ru/ff0b420
PacCTOSTHUS ¥ OTITHUECKOMH 6
CWIbI coOUparolei JTUH3bI" -
Ypok-KoHbepeHLIs bubmmoreka LIOK
71 "OnTryeckue JTMH30BbIe https://m.edsoo.ru/ff0cOa7
npruoopsI" e
bubmoreka IIOK
['na3 kak ornrrueckas
72 https://m.edsoo.ru/ff0b468
cucreMa. 3peHue 4
Ypok-koHepeHLus
73 " MedekTsl 3peHus. Kak
COXPaHUTb 3peHue"
Pa3noyxeHue 6emnoro ceera B
bubnmmoreka LJOK
criekTp. OnbIThl HhIOTOHA.
74 https://m.edsoo.ru/ff0c0f4
CrioxeHHe CrieKTpasIbHbIX c
1BeTOB. [{ucrniepcusi cBeTa -
75 JlabopaTopHast paboTa bubmmoreka IIOK




"OIBITEI 10 Pa3/I0’KEHHUIO
Oesioro cBeTa B CIIEKTP U
BOCIIPUSAITHIO LIBETa
TpeiIMeTOB IPU UX
HaOmofjeHnu yepes
1[BeTOBbIe (PUIbTPHI"

https://m.edsoo.ru/ff0c0e2
a

YPOK-IIpakKTUKyM
"Bo/IHOBBIE CBOMCTBA CBETaA:

76
Jaucniepcusi, UHTephepeHLIus
v fudpakuys”
bubmoreka IIOK
OmnbiTel Pe3epdopaa u
77 pdopA https://m.edsoo.ru/ff0c12a
TiJlaHeTapHasi Mo/Jie/lb aToMa 3
78 IToctynatel bopa. Mopenb
aroma bopa
Ncnyckanue u norJiomjeHye bubmoreka IIOK
79 cBeTa aTOMOM. KBaHTHI. https://m.edsoo.ru/ff0c144
JInHeluaTble CIIEKTPbI c
Y POK-TpakTUKyM bubmoreka [IOK
80 "HabJroieHre CrieKTpoB https://m.edsoo.ru/ff0c155
ucrycKaHus'" 0
bubmoreka IIOK
81 Pafii0akTUBHOCTH U €€ BH/IbI https://m.edsoo.ru/ff0c167
2
CrtpoeHne aTOMHOTO a Brbmaoreka HOK
82 P AApa. https://m.edsoo.ru/ff0c18a

Hyxkonnas mozesns

C




bubmmoreka IIOK

PagyioakTrBHbIE

83 https://m.edsoo.ru/ff0clal
ripeBpatlenus. M30Tormbl 4
Perienue 3azau o teme: bubmoreka LJOK

84 "PasoakTUBHBIE https://m.edsoo.ru/ff0c1b4
rpespartieHus"” a

85 [Tepuog nonypacnaza
YPpOK-KoH(pepeHLUs
"Ppa,qI/IoaK"iIBI;bIZI H3/Iy4YeHUs Brbmiorea OK

86 https://m.edsoo.ru/ff0c212
B [IpUPO/Jie, MeJJULI1HE, 5
TexXHHKe"
ApepHble peaku. 3aKOHBI bubmoreka [IOK

87 COXpaHeHus 3aps0BOro U https://m.edsoo.ru/ff0c1c5
MaCCOBOI'0 YMCell 8
OHeprus CBsA3U aTOMHbIX bubmoteka LIOK

88 snep. CBa3b Macchl U https://m.edsoo.ru/ff0c1d7
SHepruu a

89 Pemtenne 3amau 1o teme
"AnepHble peakuun”
Peakiiy cvHTe3a U [e/ieHust bubnuoreka IIOK

90 anep. ICTOUHUKY 3Hepruu https://m.edsoo.ru/ffOc1e8
ConHLua u 3B83 8

91 Ypok-KoHbepeH1us

" mepHasi sHepreTuKa.
[eiicTBUS paZiiOaKTUBHBIX
W3/Iy4eHUM Ha >KUBbIe




OpraHu3MsbI"

[ToaroroBka K KOHTPOJIBHOMU
pabore 1o Teme

bubmoTeka LIOK

92 "OneKTpoMarHMTHoe I1oJie. https://m.edsoo.ru/ff0c223
OneKTpoMarHyWTHbIe BOJTHBI. e
KBaHTOBBIE siB/I€HUS"
KonTtponbHas pabora mo
93 TeMme "D/1eKTPOMarHUuTHoe
roJie. J7IeKTPOMarHUTHbIE
BOJIHbI. KBaHTOBGIE sIB/IeHUSA"
[ToBTOpEeHMe, 06001eHNe.
bubnuoreka IIOK
JlabopaTopHble paboTHI 110
94 i . https://m.edsoo.ru/ff0c245
Kypcy "B3aumogerncrsue a
Ten" -
[ToBTOpeHMe, 060011eHNE.
bubmmoreka IIOK
Pemrenne pacueTHbIX U
95 https://m.edsoo.ru/ff0c257
KaueCTBEHHbIX 3a/1au 10 5
TeMe "TerioBble TIpoliecchl” a
[ToBTOpeHMe, 060011eHNe.
Perienvie pacueTHbIX U bubmoteka LIOK
96 KaueCTBeHHbIX 3a/1au 110 https://m.edsoo.ru/ff0c2a2
teme "KII/] TerioBbIX 2
JBUraTenein”
97 [ToBTOpEHMe, 0000IIeHNe. bubnuoreka LIOK

Perienvie pacueTHbIX U
KaueCTBeHHbIX 3a/ay 110
Teme "KII1/]

https://m.edsoo.ru/ff0c2b3
0




3/1eKTPOYCTaHOBOK"

[ToBTOpeHue, 0b6001IIEHNE.

bubmoreka LJOK

98 JlabopaTopHbIe paboTkI 110 1 1 https://m.edsoo.ru/ff0c2c5
Kypcy "CBeToBble sIB/IeHUs" 2
[ToBTOpeHue, 06001IIeHNE.
bubnuoreka IIOK
PaboTa ¢ TekcTaMu 1o TeMe
99 R 1 https://m.edsoo.ru/ff0c2d6
3aKOHBI COXpaHeHUs B a
MeXaHUKe" N
[ToBTOpEHMe, 0600IIEHNE. bubnuoreka IIOK
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ITPOBEPAEMBIE ITPEAMETHBIE PE3YJ/IbTATBbI OCBOEHUSA
OCHOBHOI OEPA30BATEJ/IbHOM ITPOT'PAMMBI OCHOBHOTI'O
OBIIEI'O OBPA3OBAHUSA

7 KIIACC

Kop nposepsiemoro
pe3y/jbTarTa

ITIpoBepsiemMble NpeMeTHbIE pPe3y/IbTaThl 0CBOEHHS
OCHOBHO¥ 00pa3oBaTe/IbHOI MPOrpaMMbI 0CHOBHOI'0
o01ero oopa3oBaHus

1.1

HCI10J/Ib30BaTh M3yU€HHBIE TTOHATHUSA

1.2

pa3nnyath SIBIEHUS] [0 ONWCAHUI0 KX XapaKTepHbIX
CBOWCTB ¥ Ha OCHOBeE OMbITOB, IeMOHCTPUPYIOLUX JAHHOE
¢busnueckoe siBjieHNe

1.3

pacrio3HaBaTh IpOsIBJieHWe U3YUYeHHBIX  (HU3UYeCKUX
SIBJIEHUM B OKpYy»KalollleM MHpe, B TOM uucje (pu3nueckue
sIBJIEHUsI B TIPUPO/Ie, TIPY 3TOM T1epeBOIUTh MPaKTUUeCKYH0
3ajjauy B y4eOHYIO, BBIJIe/IATh CYIleCTBeHHbIe CBOWCTBA
(mpu3HakKu) pU3NUECKUX SIBJIEHUMN

1.4

OTKMChIBaTh M3yueHHble CBONCTBa Tel U (puU3MUecKue
sIBJIEHUsl, WCIOb3ysd (U3MUecKWe BeIWYMHbI, TpU
OTMCAaHWM TIPaBUIbHO TPaKTOBATh (DHU3UYECKUN CMBICT
WCIIO/Ib3yeMBIX Be/IMUMH, WX O0O3HaueHWsT W eJUHHLIbI
¢bu3nYecKrx BeJMUKH, HaXOAUTh (JOPMYJIbl, CBSI3bIBAIOLLHE
JlaHHY10 (PM3MYeCKyl0 BeIMUMHY C JPYTMMU BeTMUMHaMU,
CTPOUTh TpaMKU M3yUueHHbIX 3aBUCUMOCTeH (U3NUeCcKUx
BeJIMUMH

1.5

XapaKTepu30BaTb CBOWCTBA Tes, (pu3nueckue sIBJIEHUS U
TIPOLIeCChI, HWCIOJb3ys] W3yuyeHHble 3aKOHBI, TPU 3TOM
JlaBaThb CJIOBeCHYIO (hOpPMYJIUPOBKY 3aKOHa M 3allvChIBaTh
ero MaTeMaTHyeCcKoe BbIpaykKeHue

1.6

OOBSICHATL (pU3MUeCKHe SIBJIeHHs, TPOLeCChl U CBOMCTBA
Tel, B TOM UYWC/Ie U B KOHTEKCTe CUTyalU{d IPaKTHKO-
OPUEHTHPOBAaHHOI'O XapakTepa: BbIAB/IATb I[IPUUYMHHO-
C/leICTBEHHbIE CBSI3W, CTPOWTH OOBsicHeHWe w3 1 — 2
JIOTUYeCKUX I11aroB C Onopord Ha 1 — 2 W3yuyeHHbIX
cBOMcTBa (PM3MUECKUX SIBJIEHUH, (PU3NUeCKUX 3aKOHA WU




3dKOHOMEPHOCTH

1.7

peliath pacyéTHble 337y B 1 — 2 [AeUCTBUS, UCMO/b3YS
3aKOHbI U (OpMyJibl,  CBsI3bIBarOLUe  (PU3MUeCKUe
BeJIMUMHBI: HAa OCHOBe aHa/au3a YCJIOBHS — 3a/aud
3anuchbiBaTh KpPaTKOe YC/IOBHe, MOJCTaB/sATh (PU3NUecKue
Be/IMUMHBI B (DOPMYJIbI ¥ MPOBOAUTH PaCyéThbl, HAXOJUTh
CIpaBOYHbBIE JIaHHBIE, HEOOXOAVMBIe /ISl PelleHHs 3a/ad,
OLIeHMBaTh PEaMCTUUHOCTh TOyYeHHON (u3nuecKout
BeTMYMHBI

1.8

pacrio3HaBaTb MpoOIeMbl, KOTOpble MOYXHO PeIlIUTh TpH
rnomomd  (U3UYECKMX  MeTOJOB, B  OIMCAHUU
WCC/IeIOBaHUST BBIZIEJISITH TIPOBepsieMoe TIPeZTIooXKeHue
(runoTe3y), pa3uuaTh U UHTEPIIPETUPOBAThb TOJTyUeHHbIH
pe3y/bTaT, HaXOJWTh OIIMOKM B XOZe OIbITa, JenaTh
BBIBO/IbI T10 €ro pe3y/bTaTaM

1.9

TIPOBOZWTE OTIBITHI 110 HAOJTIOAEHUI0 (GU3MUECKUX SIBICHUN
Wi (U3MUeCKUX  CBOWMCTB  Tea:  (pOPMy/IUPOBaTh
TIpOBepsieMble TIPe/ITIONIOXKEHHs], COOMpaTh yCTaHOBKY W3
TIpe/IJIOKeHHOTO 000PYZOBaHKS, 3alIMChIBAaTh X0/ OTbITA U
(hopMyIMpOBATh BHIBOZbI

1.10

BBLIMOJIHATE ~ TIPSIMble  M3MEPeHUsi C HCIOJb30BaHUeM
aHaJIOrOBbIX W LUGPOBBIX TPUOOPOB,  3alMCHIBATh
MOKa3aHusl TPUOOPOB C YUYETOM 3aZlaHHON abCOJTIOTHOM
TOTPeIITHOCTU U3MepeHuH

1.11

NIPOBOJUTH VICC/Ie[JOBaHUe 3aBUCUMOCTH OJHOU
¢u3nyecKoil BeJIMYMHBI OT [JPYrol C MCIO0/b30BaHUEM
NpSMBIX W3MEpEeHWM, Yy4yacTBOBaTb B IIJIAHWPOBAHWUU
yueOHOro  McC/efjoBaHMs, CoOWpaTb  YCTaHOBKY |
BBITIOJIHATE U3MEpPeHUs], C/1efys IpeyIoOKeHHOMY IUIaHy,
¢uKCcHMpoBaTh pe3ysbTaThl IMOJYUYEHHOM 3aBUCHUMOCTU
¢u3MueCKUX BeJIMUMH B BUJE TIPeJIO’KEeHHBbIX Tabmui u
rpaduKOB, JieslaTh BHIBO/IbI 110 pe3y/bTaTaM UCC/Ie[l0BaHUs

1.12

MPOBOJUTHL KOCBEHHbIe W3MepPeHHsl (PU3NUYeCKUX BEeIUYMH,
cnefys TpPeAioKeHHONW WHCTPYKLUMHW: TIPU  BbINOJTHEHUU
v3MepeHuil coOupaTh SKCIepUMEHTabHYIO0 YCTaHOBKY U
BBIUMC/ISITh 3HaUeHHe MCKOMOW BeJTMUUHBI

1.13

cob/r0/iaTh TIpaBMIa TEXHUKHU 0€30T1acHOCTH TipU paboTe ¢
nabopaTopHbIM 000pY/J0BaHHEM




1.14

yKa3bIBaTh TIPUHLIUIIEI 1eHCTBUS TIPUOOPOB U TEXHUUECKUX
YCTPOWCTB,  XapaKTepy30BaTb  TPUHLMUIIBI  [IeHCTBUS
M3yUYeHHbIX TPHUOOPOB U TEXHUUECKUX YCTPOMCTB C
TOMOIIIbI0 UX OMUCAHUSI, UCIIO/b3ysl 3HaHUS O CBOMCTBAX
bu3nuecKux SBIEHUM U HeoOXoAuMble (uU3NUecKue
3aKOHbBI U 3aKOHOMEPHOCTH

1.15

NIPUBO/IUTh  TIpUMepbl  (HaxoAWTb  WHGOpPMALMI0 O
rpuMepax) IPAKTUUECKOT0 MCIOIb30BaHUsI (U3NUECKUX
3HaHUM B TIOBCEJAHEBHOM JKM3HU /i1 obecrieueHus
Oe3omacHocTM TpW  oOparieHMd ¢ TipubopamMu U
TEeXHUUYECKHMHU YCTPOWCTBAaMM, COXpaHEeHUs 3[0POBbsl M
COOIFO/IeHUsT HOPM  9KOJIOTUYeCKOrO  TIOBEJIeHUS] B
OKpY’Karolllen cpefie

1.16

OCYLL[eCTB/ISITh OTOOP MCTOUHMKOB WH(OPMALUH B CETU
VHTepHeT B COOTBETCTBMM C 3aJlaHHBIM TIOMCKOBBIM
3arpocoM, Ha OCHOBe HWMEIOIIUXCS 3HAaHUM U TyTéM
CpaBHEHUS pa3/InYHbIX HCTOYHUKOB BbI/IeNIATh
vHOpMaLMIo, KOTopasi sIB/ISIeTCSI TIPOTUBOPEUMBON WU
MOJKeT OBbITh He[JOCTOBEPHOI

1.17

WCTIONb30BaTh TPH  BBLITIOJTHEHWW  y4YeOHBbIX  3a/laHui
Hay4YHOIOMYJIIPHYO JuTepaTypy ¢bu3nueckoro
coZlepKaHus, CIpaBOYHbIe MaTepuasbl, PeCcypchbl CeTU
NHtepHeT, BajeTh NpruéMaMu KOHCITIEKTUPOBAHUS TEKCTa,
npeobpa3oBaHusi MHGMOPMAIMM W3 OJHOW 3HAKOBOM
CUCTEMBI B IPYTYIO

1.18

co3/jaBaTh COOCTBeHHbIe KpaTKHe MUChbMeHHbIe U YCTHBIe
Co0011[eHHsT Ha OCHOBe 2 — 3 HCTOUYHUKOB HWH(OpPMaIvu
¢bu3MYeCcKoro cofiep>kaHusi, B TOM uuc/ie TyOIMYHO fieiaTh
KpaTkie CooOIleHHsi O pe3yjbTaTax TPOEKTOB WU
yueOHbIX  WCCIe/JOBaHMM, TpPU  3TOM  T'DPaMOTHO
WCIIO0/Mb30BaTh W3yUeHHbIN TIOHSATUUHBIM armmapaT Kypca
(bU3MKH, CONMPOBOXKAATh BLICTYII/IEHHE TIpe3eHTalel

1.19

TIPYU BBITIOJIHEHWU Y4yeOHBIX TIPOEKTOB W WCC/Ie0BaHUMN
pacripeiesiith 0053aHHOCTH B TPYyIIe B COOTBETCTBUM C
MOCTaB/EHHBIMU 3a/lauaMM, CJIeIUTh 3a BbITIOJTHEHHEM
TJlaHa JeWCTBUM, aJleKBaTHO OIeHMBATh COOCTBEHHBIM
BKJIaZ, B  JeTe/lbHOCTb  TPYIIbl,  BBICTPaMBaTh
KOMMYHUKaTUBHOE B3aMMOJENCTBHE, YUYUThIBasi MHEHUe




OKDPY’Karollnx

8 KVIIACC

Kop nposepsiemoro
pe3y/bTara

ITpoBepsiemble MpeMeTHbIE Pe3y/IbTaThl 0CBOEHH
OCHOBHOM 00pa3oBaTe/IbHOM NMPOrpaMMbI 0CHOBHOTO 00IIero
o0pa3oBaHus

1.1

HCII0/Ib30BATh ITOHATHUA

1.2

pa3/inuaThb SABJI€HUS IO OIMMUCAHUIO UX XdPdKTEPHBIX CBOMCTB U
Ha OCHOB€ OIIbITOB, AE€MOHCTPUDPYIOILIKUX IOdHHOE CbI/I3I/I‘-IeCKOE
sABJIeHHe

1.3

pacrio3HaBaTh MpOsiB/ieHUe U3yUeHHbIX (PU3NUeCKUX SIBJIEHUH B
OKpY’KalollleM MHpe, B TOM 4uciae (u3UdyecKre SIBJIeHUs B
MpuUpojie, TIPM 3TOM TIePeBOJWThH TPAKTUUECKYI0 3ajauy B
yueOHyI0, BBIZIENISITh CYIL[eCTBEeHHbIe CBOWMCTBA (TPU3HAKK)
(bu3MUecKux siBIeHUN

1.4

OTMChIBAaTh W3yueHHble CBOMCTBA Tel U (U3MUeCKHe sIBJeHUs,
WCTob3ysl (pr3nueckre BeJMUMHbBL, TIPU OMMCAHUM TPABUIbHO
TPaKTOBaTb (U3NUECKUN CMBICT UCMOMb3yeMbIX BeTUUMH,
o0o3HaueHUss U eJUHULIbI (PU3WYeCKUX BeIUYMH, HaxOAUThb
¢dopMynbl, CBS3bIBAIOIIME JAHHYIO (U3MUECKYH0 BeMUMHY C
JpPYTMMH  BelIMYMHAMH, CTPOUTh rpaduKd  H3yYeHHBIX
3aBUCUMOCTeN (Pr3UUecKUX BeJIMUUH

1.5

XapaKTepu3oBaTb CBOWCTBA Tes, (U3UYeCKHe SB/IeHUS U
MIPOLIeCCh], UCIIO/b3ys] M3yUeHHble 3aKOHbI, MPU 3TOM /[aBaTh
CJIOBECHYHO  (DODMYJ/IMDOBKY 3aKOHa M 3alUCblBaTb €ro
MaTeMaTHuecKoe BbIpakeHHe

1.6

00BSICHATL (U3HMUECKHe TIPOLleCChl W CBOWCTBA Tel, B TOM
yuc/ie ¥ B KOHTEKCTe CUTyal[di MPaKTUKO-OPHeHTHPOBAHHOTO
XapakTepa: BbISIB/ISITh IPUUMHHO-C/IeICTBEHHBIE CBSI3U, CTPOUTh
00bsicHeHre 13 1 — 2 JIOTMUECKUX LIaroB C MoMoufpio 1 — 2
M3yUeHHbIX CBOWCTBa (DU3MUECKHX SIBJIeHUH, (PU3NUeCKUX
3aKOHa WX 3aKOHOMEPHOCTH

1.7

peliath pacuéTHble 3ajauyd B 2 — 3 [eWCTBUS, MCIOJIb3Ysl
3aKOHbI U ()OPMY/JIbl, CBSI3bIBAIOLIME (PU3UUECKHe BeJIMUMHBL: Ha
OCHOBe aHa/v3a yC/I0OBUS 3a[ja4i 3alliChIBaTh KPAaTKOe YC/I0BHe,
BBISIB/ISITH HEJJOCTATOK JIJAHHBIX JiJIsl PeIIeHus 3a[jaul, BEIOMpaTh




3aKOHBI U (OpMy/bl, HeoOXOoAWMBIE [/ €€ pelleHus,
MPOBO/IUTb PACUETHl W CpPaBHUBAThb MOJIyueHHOe 3HaueHue
(b13MUeCcKoi BeJTMUUHbI C U3BECTHBIMU JJaHHBIMU

1.8

pacro3HaBaTh TpOOJIEeMbl, KOTOpble MOKHO peLIUTb TpH
noMomy  (U3NYeCKUX  MeTOZ0B, MCIIO/Ib3ysl  OIKCaHHe
WCC/IelOBaHUS, BbIIENSATh IpOBepsieMOoe  TpeAIoyIoKeHue,
OLIeHMBATh MPABU/IbHOCTh MOPSi/IKa MPOBeZleHUs1 UCC/Iel0BaH s,
Jle/1aTh BbIBO/IbI

1.9

TIPOBO/IUTH OTIBITHI TI0 HabJIIOJeHUI0 PU3NUeCKUX SIBJIEHUN WK
¢u3nyecKUx CBOMCTB Tel: (OpPMYy/IMPOBaTH IpOBepsieMble
TIpeAronoXKeHusi, CcoOMpaTh YCTAaHOBKY W3 TIpPeJI0XKEeHHOT0
o0opy/J0BaHUs, OIKCHIBaTH XOJ OfbiTa ¥ (HOPMYJTUPOBATh
BBIBO/IbI

1.10

BBIMIOJIHATE ~ MpsIMble  U3MEPeHHsT C  MCIO/Ib30BaHUEM
AHAJIOTOBBIX TPUOOPOB U [JAaTUMKOB (PHU3WUECKUX BeJIHUMH,
CpPaBHUBATh pe3y/bTaTbl HW3MEPEHUM C YU6TOM 3aJaHHOMU
abCOTFOTHOM TIOTPEITHOCTH

1.11

MPOBO/IUThL UCC/Ie[JOBaHWEe 3aBUCHMOCTH OJIHOW (DU3NUecKom
BEJIMUMHBI OT APYTOM C UCIIO/Ib30BAHUEM TIPSIMBIX U3MEPEeHUM:
MJIaHUPOBaTh ~ WCCe/loBaHWe, coOHMpaThb  yCTaHOBKY M
BBLITIOJTHATE M3MEPeHMs], CJiefiys TIpe/i/IoKeHHOMY TIJIaHy,
(bUKCUpOBaTh pe3yJ/bTaThl TOJyUeHHOW 3aBUCHMMOCTH B BHjlE
Tab/mul, u TpadUKOB, [efaTb BBIBOJLI TI0 Ppe3y/abTaTaM
HCCIeJOBaHUS

1.12

MPOBOAUTH KOCBEHHble u3MepeHUs: (H3UUeCKUX BeTUUUH:
MJIaHUPOBaTh M3MepeHHusi, CoOUpaTh 3KCIIEPUMEHTA/TBLHYIO
YCTaHOBKY, C/ieflysl TIpeJIOKEeHHOW UHCTPYKLIWW, U BBIYUC/ISTh
3HaueHue BeJIMUMHbI

1.13

cobmrofiaTh TIpaBW/Ia TeXHUKH Oe3omacHOCTH Tipu paboTe c
nabopaTopHBIM 000pY/J0BaHHEM

1.14

XdPAKTE€PU30BATh IIPUHLUIIBI AeﬁCTBHH N3YyUYE€HHbIX HpI/I60pOB u
TeXHHUYeCKHUX YCTpOﬁCTB C OHOpOﬁ Ha UX OIMMCaHus, UCII0JIb3Ys
3HAHUSI O CBOMCTBAX d)HBI/I‘JECKI/IX SIBJICHUN U HeOGXO'Z[I/IMLIe
CbI/IBI/I‘-IeCKI/Ie 3dKOHOMEPHOCTHU

1.15

pacrio3HaBaTb  TPOCTble  TeXHWYECKHWe  YCTPOHCTBA WU
v3MepuTe/ibHble TIpUOOPHI TI0 CXeMaM U CXeMaTHYHbIM
PUCYHKaM, COCTaB/ISITb CXeMbl 3/IeKTPUUECKUX Liemeill ¢
roc/ieZioBaTebHbIM u rapa’siie/ibHbIM coeJuHEHUEM




3/IeMeHTOB, pa3/uyasi YC/IOBHble 0003HaueHUsi 37eMeHTOB
3/1eKTPUUeCKUX Liereit

1.16

MIPUBOJUTH TIPUMepbI (HaXOAWTh WH(POPMAIMI0 O TIPUMepax)
MPaKTHUeCKOTO  WCTIO/b30BaHUSl  (PU3WYeCKUX 3HAHUM B
TOBCEJHEBHOM JXM3HM i1 oOecrieueHus 0e30MacHOCTH TIpU
obparrieHny ¢ TipubopaMM ¥ TeXHHUUECKUMM YCTPOHCTBAMHU,
COXpaHEeHUs 37I0pPOBbs U COOMIO/IeHNsI HOPM 3KOJIOTHYeCKOTr0
TOBeJIeHNsI B OKpY KaroLleu cpejie

1.17

OCYILeCTBJISATh TIOUCK WHGOpMaLUK (HH3UYeCcKOro CojieprKaHust
B ceTd VIHTepHeT, Ha OCHOBe WMEIOIIUXCS 3HAHUM U TyTEéM
CpaBHEHWsS]  /IOTIOJIHUTEJbHBIX ~ WCTOYHHUKOB  BbIJIENSTh
vHdopMalLMio, KoTopasi sIBJISIeTCs IPOTUBOPEUUBOM UM MOJKET
OBbITb HEIOCTOBEPHOM

1.18

WCTIOb30BaTh TIPU BBITIOJTHEHUM Y4eOHBIX 3a/laHUi HAay4HO-
MOMY/ISIPHYI0 ~ JUTepaTypy  (U3WUeCcKoro  CofeprKaHus,
CrIpaBOYHbIe MaTepuasbl, Pecypchl ceTd VIHTepHeT; B/afieTh
npuéMaMM  KOHCIIEKTUPOBAHUSI — TEKCTa, IpeoOpa30oBaHUs
vH(MOpMalMK 13 O/IHOM 3HAKOBOU CHCTEMbI B JIPYTYIO

1.19

co3/aBaTh COOCTBeHHblEe IMHMChbMEHHble W KpaTKhe YCTHbIe
cooOiieHusi, 0006mass uWHbOPMAILMI0O W3  HECKOJIbKMX
HWCTOYHUKOB (DM3UUYECKOro Cojiep)KaHus, B TOM UHCIIe
nyO/MYHO  TIPeACTaBisTb  pe3y/bTaTbl  MPOEKTHOW WM
WCC/IeIoBaTe/IbCKOM  /1eiITe/IbHOCTH, TIPU  3TOM  T'PaMOTHO
WCIIOMb30BaTh M3yUeHHbIM TOHSATUMHBIA  ammapaT Kypca
(bU3MKH, COMPOBOXKAATh BLICTYII/IEHHE TIpe3eHTaliei

1.20

MPU  BBIMTOJIHEHWM YueOHBIX TPOEKTOB U  HCC/IeI0BaHUMN
(bU3MYeCKUX TIPOLIECCOB pacrpeziesisiTh 00513aHHOCTH B TPYIIIe
B COOTBETCTBHM C TIOCTaBJIeHHbIMU 3a/layaMH, CJIeJUTh 3a
BLIMIO/IHEHWEM T[U/laHa [JIeHCTBUM U KOPPEKTUPOBaTh €ro,
a/IeKBaTHO OLIEHWBaTh COOCTBEHHBIM BK/a/ B [1€STELHOCTh
TPYMIIbI, BBICTPAaWBaThb KOMMYHMKATHBHOE B3aUMOJIEHCTBUE,
TIPOSIBJISISI TOTOBHOCTD Pa3peliaTh KOHMIUKThI

9 KJ/TACC

Kop nposepsiemoro
pe3yjbTarTa

IIpoBepsiemMble npeMeTHbIE Pe3y/J1bTaTbl 0CBOEHHS
OCHOBHOI1 00pa3oBaTe/IbHOM NMPOrpaMMbI 0CHOBHOI'0




o01ero oopa3oBaHusi

1.1

HCI10J/Ib30BATh U3yUE€HHbIE TTIOHATHUSA

1.2

pa3nuuaTh SIB/IEHUS 110 OMMCAHUIO UX XapaKTepHbIX CBOUCTB U
Ha OCHOBE OIbITOB, JEMOHCTPUPYIOLIMX JaHHOe (u3nueckoe
sIB/IeHUE

1.3

pacrio3HaBaTh MPOsiBIeHNe U3YUeHHBIX (U3NUeCKUX sSIBJIEeHUH B
OKpy’KalollleM Mupe, B TOM uucje (u3nyecKue siB/ieHUS B
NpUpoZile, MPU 3TOM [e€pPeBOJUTh IPAKTHUUECKYO 3ajauy B
yueOHYI0, BBIEIATh CYIIeCTBEHHbIE CBOWCTBAa (TIPHU3HAKH)
¢bu3nUecKUx siBJIeHUN

1.4

OTMCBIBAaTh M3y4YeHHbIe CBOWMCTBA Tel U (hHU3UUeCKue SIBIeHUS,
UCTIONB3Ysl (pU3NUeCKre BeJTMUMHBI, TIPU OMUCAHWU TIPABUILHO
TPAaKTOBaTh (DU3WYECKUM CMBIC/T KCII0/Ib3yeMbIX BeJIMUMH,
o0o3HaueHUss W eAVHUIbI (U3NUYECKUX BeTMUWH, HAXOJUTh
dbopmynbl, CBSI3bIBAKOIME AAHHYIO (DU3UUECKYHO BETUUYMHY C
JPYTHUMH  BeIMUYMHAMU, CTPOUTH TpapUKH  U3yUeHHbBIX
3aBUCUMOCTeN (pH3nueCcKuX BeJIMUrH

1.5

XapaKTepu30BaTb CBOKMCTBA Tesl, (U3WUECKWe SIBJIEHUS U
TMIPOLIECChI, MCMO/b3ysl U3yUeHHbIe 3aKOHbI, TIPH 3TOM JlaBaTh
CJIOBECHYIO  (PODMYJIMPOBKY 3aKOHa U 3alMChiBaTh €T0
MaTeMaTHUeCKOe BbIpaKEHHE

1.6

00bsCHATH (hr3MUecKue TIPOLeCChl W CBOMCTBA Tel, B TOM
YMC/Ie U B KOHTEKCTe CUTyalui NPaKTUKO-OPUEeHTHPOBAHHOIO
XapakTepa: BbIAB/IATL  IIPUUYMHHO-C/IECTBEHHble  CBSA3M,
CcTpouTh 0OBsICHeHHE U3 2 — 3 JIOTUYeCKHUX IIIaroB C ITOMOIIIbIO
2 — 3 U3y4YeHHBIX CBOMCTBA (PM3UYECKUX SIBI€HUH, (PH3MUeCKUX
3aKOHa WIN 3aKOHOMEPHOCTH

1.7

pellaTh pacyéTHbIe 3a/auu (Onvparolyecss Ha CUCTEMY U3 2 —
3 ypaBHEHMI), UCTIO/b3YS 3aKOHbI U (POPMYJIbI, CBSI3bIBAIOLIIE
(r3nuecKre BeWUMHBL: HA OCHOBE aHajaM3a YC/IOBUS 3a/lau
3anychIBaTh KpPaTKOe YC/IOBHE, BBISB/SATH HEJOCTAloIIMe WU
130bITOYHbIE JlaHHbIe, BbIOMpAaTb 3aKOHbI U  (HOPMYJIBI,
HeoOXo/MMble /711 pellieHus, TIPOBOJUTb PACUéTbl U
OLIeHMBAaTh  DEaMCTUUHOCTb  IIOJIyUeHHOTO0  3HaueHusl
(h131ueCcKoi BeTMYMHbI

1.8

pacrio3HaBaTh MpOO/IeMbI, KOTOPble MO)KHO PpeIIUTh TIpU
noMou  ¢GU3MYECKMX  MeTOJOB, HCIO/b3ys  OIMCaHUe
VICC/IeJOBaHUs, BbIIeNATh TpOBepsieMoe  Tpejrio/IoKeHue,




OLIEHHWBAaThb IIPpaBUIBHOCTL IIOPAAKA ITpOBeieHHs NCC/Ie0BaAHNA],
Ae/1aTb BBIBO/IbI, MTHTEPIIPETUPOBATL PE3YJ/IbTAThI Ha6ﬂIOAEHHﬁ n
OIIBITOB

1.9

TIPOBO/IUTH OTILITHI 10 HAOTIOAEHHIO (GU3NUECKUX SBJIEHUN WA
¢u3MuUeCKMX CBOKMCTB Te/l: CAMOCTOSTENIBHO —COOMpaTh
yCTaHOBKY W3  u30bITOuHOro Habopa  o006opymoBaHWS,
OTMCBIBATb XOJ| OMbITa U €ro pe3y/bTaThbl, (OPMyIUPOBaTH
BBIBO/IbI

1.10

MIPOBO/IUTH TIPU HEOOXOAMMOCTU CEepHI0 TPSIMbIX U3MepeHUH,
oripefiefisisi  CpefiHee 3HaueHWe HW3MepseMOM  BeTMUMHbI
(dokycHoe paccTosiHue cobuparolieii JUH3bI), 000CHOBLIBATh
BbIOOp criocoba M3MepeHust (M3MepUTeTbHOT0 prubopa)

1.11

MPOBOAUTHL  UCCelOBaHWE  3aBUCUMOCTeM  (U3NUecKux
BeJIMUMH C  HWCMO/Jb30BaHWEM  MPAMBIX  W3MepPEeHUM:
MJIaHUPOBaTh ~ UCC/IIOBaHWe, CaMOCTOSITE/TbHO — CcOOMpaTh
YCTaHOBKY, (buKcUpoBaTh pe3y/bTaThbl TOTYYeHHOU
3aBUCUMOCTH  (PM3WUECKUX BeJWUMH B Buje TabOIUIU
rpaduvKoB, Zie/iaTh BLIBO/bI 10 pe3y/ibTaTaM UCC/iej0BaHuS

1.12

MIPOBO/IUTh KOCBEHHble U3MepeHUusi (PU3NUecKuX BeJIMUMH:
MJIaHUPOBaTh M3MepeHusi, CoOupaTh SKCIepUMeHTaTbHYIO
YCTAHOBKY U BBITIOJIHATb W3MepPeHusi, Cefys TpeJioKeHHOH
WHCTPYKLIMM,  BBIUMCJIATH ~ 3HaueHWe  BeIWUWHBI U
aHaJIM3UPOBATh TMOJyUYeHHbIe pe3y/bTaThl C YUETOM 3a/[aHHOM
TOTPeIITHOCTU U3MepeHu

1.13

cobsro/iaTh TpaBU/Ia TeXHWKH Oe30racHOCTH Tipu pabote ¢
nabopaTopHbIM 000py/10BaHHEM

1.14

pa3nuuaTh OCHOBHbIe TIPU3HAKM U3YUEHHBIX (PU3NYECKUX
Mo/lesieli: MarepuasbHasi TOYKa, abCO/IFOTHO TBEpJOe Tero,
TOUeYHbIN MCTOUHUK CBeTa, Jy4, TOHKAas JIMH3a, [JlaHeTapHast
MoO/le/ib aTOMa, HyKJIOHHasi MO/ie/ib aTOMHOT0 si/ipa

1.15

XapaKTepr30BaTh TIPUHLIMIIBI AeHCTBUS U3yUeHHBIX MPUOOPOB
U TeXHWYeCKMX YCTPOWCTB C OIMOpPOM Ha MX OIHUCAHWS,
WCMOb3ysl 3HaHUSI O CBOMCTBax (U3NUECKUX SIBJIEHUHA U
HeoOxo/iMble pu3nUecKre 3aKOHOMEPHOCTH

1.16

WCII0/Ib30BaTh CXeMbl M CXeMaTUUHble PUCYHKU H3yUeHHBIX
TEXHUYECKUX YCTPOWCTB, W3MepUTeNbHBIX TPUOOPOB U
TEXHOJIOTUUECKHUX  TIPOL[eCCOB TIpM  pellleHnd  yueOHO-
MpaKTUUeCKUX 3ajay, OMNTUUYeCKHWe CXeMbl [Jisl TOCTPOeHHs




1/1306pa>1<eH1/H71 B IIJIOCKOM 3€pKaJjie U COGHP&IOH.[EFI JINH3e

1.17

MIPUBOJUTH TIPUMepBbI (HaXOAUTb WH(POPMAIMI0 O MpUMepax)
MPaKTHUeCKOTO  WCIO/b30BaHUsl ~ (HU3MUECKUX 3HAaHUM B
TIOBCEJTHEBHOM >KWU3HU 11 obecrieueHus1 6e30MacHOCTH TIpU
obparrieHny ¢ TIpUOOpPaMy M TeXHUYECKUMH YCTPOHCTBAaMH,
COXpaHEeHUsI 3/7I0POBbSI U COOIO/IeHNsT HOPM 9KOJIOTHUECKOTO
TOBe/IeHNsI B OKpY>KarolLleu cpejie

1.18

OCYILIeCTBJISATh TIOUCK UH(GOPMAIK PU3NUECKOTO COZep>KaHuUs
B ceTd VIHTepHeT, caMOCTOsATeJIbHO (hOPMYJIUPYS TTOUCKOBBIN
3ampoc, HaxXOAWUTb TIYTH OIpeJiesieHusi  JOCTOBEPHOCTH
TMoJTyYeHHOM WH(OPMAaLMKd Ha OCHOBe MMEIOIIUXCS 3HaHUM U
JIOTIOJTHUTE/TbHBIX UCTOUHHUKOB

1.19

WCTIO/b30BaTh TIPU BBITIOJIHEHWM Y4ueOHBIX 3aZlaHUM HayuHO-
MOMY/ISIPHYI0 ~ JIUTepaTypy  (U3MUeCcKOro  COfep KaHUs,
CIIpaBOYHbIE MaTepuasbl, pecypcbl ceTu VIHTepHeT; BiajeThb
npuéMamMM  KOHCTIEKTMPOBAHUSI TEeKCTa, MpeoOpa3oBaHuUs
vH(MOpMalMY U3 0/THOM 3HAKOBOU CHCTEMbI B ZIPYTYIO

1.20

co3/iaBaTh COOCTBEHHbIe MUCbMEHHbIe U YCTHbIe COOOIeHUs
Ha OCHOBe WH(OpPMALMM U3 HECKOJbKUX HCTOYHUKOB
¢bu3nyeckoro - cogep>KaHusi,  MyOJUUHO  TPe/CTaBJISATh
pe3y/bTaThl TPOEKTHOM W HCC/ieioBaTe/IbCKOU
JesITe/TbHOCTH, TIPH 3TOM IPAMOTHO KCTIO/Ib30BaTh U3YUYeHHbIN
MOHSITUMHBLIM  arrapaT wu3yuyaeMoro paszena GU3MKA U
COTIPOBOXKATb ~ BBICTYIIJIEeHWe TIpe3eHTaldell C  yuéTom
ocobeHHOCTeM ayJUTOPUN CBEPCTHUKOB

1.21

NIPU  BBITIOJITHEHUW Y4yeOHBIX TIPOEKTOB U HCCJIeI0BaHUN
(bU3MYeCKUX TIPOL[ECCOB pacrpeiessTh 00513aHHOCTH B TPYIIIe
B COOTBETCTBMU C TIOCTAaB/I€HHBIMHM 3a/ladaMH, CJIeIUTh 3a
BBLIMIO/IHEHWEM TUlaHa [JeMCTBUH U KOPPEKTUPOBAaTh €ro,
a/IeKBaTHO OIIeHMBaTh COOCTBEHHBIM BKJaZ B [1€SITEIbLHOCTh
TDYIIbI, BBICTPAMBaTb KOMMYHHKAaTHBHOE B3aMMO/IEHCTBUE,
TIPOSIBJISISI TOTOBHOCTD Pa3peliaTh KOHMIUKThI




ITPOBEPAEMBIE OJIEMEHTbBI COAEP)KAHUSA

7 KIIACC

Kop
pa3jena

Kop
3/IeMeHTa

HPOBEPHEMBIE 3JIEMEHTHI CO/ie€PKaHUA

OU3NKA N E

E POJIb B ITO3HAHMU OKPYXAIOILIETO MUPA

1.1

dusrka — Hayka O Ipupoje. fBjieHUs NPUPOJBIL.
dusnueckue sBJIeHUSA: MeXaHUYeCcKue, TeIlIOBbIe,
JJIeKTpUYeCcKre, MarHUTHbIe, CBeTOBbIe, 3BYKOBbIe

1.2

dusnyeckre BeIWUMHBLL. V3MmepeHue (u3nuecKux
BeMurH. Pusndeckre MpUOOpPHL. [lorpenrHocTsb
r3MepeHU. MeXXiyHapo/iHast CHCTeMa eJUHUI]

1.3

EcTecTBeHHOHayUHbBIH METO[I [IO3HAHUS:
HaO/Mo/ieHre, TIOCTaHOBKA HAyuyHOTO BOIPOCa,
BBIJIBM)KEHHE THUIOTe3, SKCIIePUMEHT I10 IPOBEepKe
TUIOTe3, 00bsICHEeHHe HAa0/II0/1aeMOro SIBJIeHHS

1.4

Ornucanve ¢GU3MYEeCKUX SIBJEHUM C TIOMOII[bIO
Mo/iesnei

1.5

[TpakTryeckue paboThI:

V3mepeHune pacCTOSTHUU.

M3mepeHne 06bEMa JKUAKOCTH U TBEPAOTO Tera.
OrnpefiesieHre pa3MepoB MaJjbIX TeJl.

W3mepenue TeMITepaTypbl Tipy TIOMOIIH
YKUJJKOCTHOTO TepMOMeTpa 1 JaTUMKa TeMITePaTypbl

ITEPBOHAYAJIBHBIE CBEAEHNA O CTPOEHINN BEIIECTBA

2.1

CTPOQHI/IE BeljeCTBa: 4aTOMbI MW MOJIEKYJIbI, HX
Pa3MepBkI. OHLITBI, AOKa3bIBarolque AJUCKPETHOe
CTpO€HUE BeljeCTBa

2.2

BwKenne uyactul] BemecTtBa. CBs3b CKOPOCTH
JBIDKEHUs] 4acTul] C TeMriepatypoii. bpoyHoBckoe
nBrkeHue, nuddysus

2.3

BBEII/IMO,E[QI‘/JICTBI/IQ YaCTHUL BeleCTBa: IIpUTSAXKeHUe U
OTTA/IKMBdHHE

2.4

ArperaTHLIe COCTOAHMSA BeIeCTBa: CTPOEHHKE I'd30B,




JKUJKOCTeH M TBEPABIX (KPUCTal/IMYECKUX) TeJl.
B3aumocBa3p Mexzay CBOWCTBAMU BeLeCTB B
pasHbIX arperaTHbIX COCTOSIHUSIX U MX aTOMHO-
MOJIEKY/ISIPHBIM CTPOEHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOZIbI
[TpakTryeckue paboOThI:
Ouenka JuameTrpa aroMa MeTOAOM PpsifioB (C
WCI0/Ib30BaHKeM (poTorpaduii).

2.6 OmnbITEI TI0 HAOJIIO/IEHUIO TEIJIOBOT'O PAaCIIMpPeHUs

rasos.
OnbITbl MO OOHapy)XeHHIO  JIeHCTBUS — CUIJI
MOJIEKY/IIPHOTO TIPUTSDKEeHHsT

JBVDKEHUE Y B3AUMO/JJEVCTBUE TEJ

MexaHnueckoe  ABWXKeHUe. PaBHOMepHoe U

3.1
HepaBHOMEPHOe [IBU)KeHHe
3.0 Ckopoctb. CpefiHsiss CKOPOCTh IIPU HEpaBHOMEPHOM
' JBIKeHUU. PacuéT myTu v BpeMeHU [IBUYKEeHUSsI
ABnenue VHEepLIUH. 3aKoH MHEepLIUU.
33 B3aumogeiicTBre Ten Kak MpPUYMHA W3MEHeHUs
) CKOPOCTU [BWKeHHUs Tel. Macca Kak Mepa
VHEePTHOCTHU Tejia
[InotHoCcT,  BemectBa. CBsI3b  IUIOTHOCTU €
3.4 KOJIMYeCTBOM MOJIeKyJl B  eluHHUIle 00bEMa
Bell[eCTBa
3.5 Cusia KaK XapakTepyuCTHKa B3aUMO/IeHCTBUS Tel
36 Cuna ynpyroctuy u 3akoH ['yka. MIsmepeHue cusbl €
) TIOMOIILI0 JMHAMOMETpA
fBneHve TAroTeHuss M cwia Tsokectd. Cuna
3.7 TsSDKeCTM Ha  [pyrux IuUtlaHetax. Bec Tera.
HesecomocTb
1.8 Cuna Ttpenus. TpeHHWe CKOJIbXeHUS U TpeHHe
) 1oKO4. TpeHre B IpUPOJie U TEXHUKE
39 Co>keHWe CUJI, HarpaB/IeHHbIX 110 OJJHOM TIPSIMOIA.
’ PaBHO/eICTBYIOIAs CUT
3.10 [TpakTuueckue paboThl:

OrnipesiesieHe CKOPOCTH PaBHOMEDPHOTO [IBU)KEHUSI
(apy¥ka B JKUJKOCTH, MOJENU 3JIEKTPUUeCKOro




aBTOMOOU/A U Tak Janee). OmpefeneHre cpefHeid
CKODOCTH CKOJIb)KeHUsi OpycKa W/Id LIapyuKa TI10
HaK/JIOHHOM TI0CcKOCTH. OrmipefesieHUe TUIOTHOCTH
TBépAOro Tena. OMbITE, JAeMOHCTPUPYIOLIHe
3aBUCUMOCTh pacTsbKeHus (edopMalivii) NpYy>KUHbI
oT TIPU/IOKEHHOU CUJIBI. OmbITHI,
JIeMOHCTPUPYIOILIe 3aBUCUMOCTb CUJIbl TpEeHUS
CKOJIL)KeHUsI OT Beca Tela M  XapakTepa
COTIPUKACAIOIIUXCS IOBEPXHOCTeN

dusnueckue SBIeHUS B TPUPOJe:  TpPUMepHI
JBWKEHUS] C Pas/IMYHbIMUA CKOPOCTSMH B JKMBOM U

3.11 5 5
HEXUBOI TpUpOJe, [eHCTBHe CUIbl TPEHUs B
TIPUPOJIe U TEXHUKE
310 TexHuyecKue yCTpOHCTBa: JMHaAMOMeTp,
' TIO/[ILIUTTHAKY

JIABJIEHUE TBEPIBIX TEJI, )KUJIKOCTE 1 T'A30B

HaBnenue TBépgoro Tesna. Criocobbl yMeHbIIeHUS U

4.1
yBeJIMYeHUs JaBIeHUs
47 [aByeHvie rasa. 3aBUCHMMOCTb [laB/IeHUSI rasa OT
' 06BbEMa, TeMIIepaTyphl
[Tepenaua JlaBJ/IeHUS TBEPABIMU TeaMy,
4.3 JKUOKOCTMU U rasamu. 3akoH  [lackasns.
[THeBMaTHUeCKre MallIMHbI
3aBUCUMOCTh [IaB/IeHUS] KUJKOCTU OT TIJIyOWHBL
4.4 I'vapocratueckuii  mapagokc.  Coobirarormimecs
cocyzpel. ['uppaBivueckrie MexaHU3Mbl
Atmocdepa 3emnn U aTMocgepHoe [jaBJeHHe.
[TpyurHBl CyI[eCTBOBAHUS BO3YIIHOM 000I0UKU
4.5 3emsit.  Ombir  Toppuuemmu.  3aBUCUMOCTH
aTMoc¢epHOro JaBjeHusl OT BbICOTHI HaJ| yPOBHEM
Mopst
46 W3mepenune atmocdepHoro papieHus. IIprOoOpsI
' [J151 ©3MepeHusi aTMoC(hepHOro JiaBieHus
[enicTBre )XUIKOCTH U ra3a Ha MOTPY’KEHHOe B HUX
4.7 Tes0. BeITankuBaromias (apx¥MeioBa) cusia. 3aKOH
Apxumeja
4.8 ITnaBanue ten. Bo3myxoruiaBanue




4.9

[MpakTryeckue paboOThI:

VccnenoBanve 3aBUCMMOCTH Beca Terla B BOJe OT
00béMa TMOTPY)XEHHOW B >KUJKOCTb YacTH Tesa.
Ornpepenenve BbITa/IKUBAOLLIEN CUJIBI,
JleliCTBYIOILIel Ha Teso, MOTrpy>KEHHOe B >KUJKOCTb.
[IpoBepka HE3aBUCHMMOCTU BbITA/IKUBAOIEl CHUIIBI,
JIleMCTBYIOLLIeH Ha TeJlo B )KUJKOCTH, OT MacChl Tefa.
OnbITEI, JIeMOHCTPUPYIOLIHe 3aBUCUMOCTb
BbITA/IKMBAIOIIlel CUJIbI, [IeMCTBYIOILe Ha Tejlo B
JKUJIKOCTU, OT 00BbEMa MOTPYXEHHOU B KUKOCTb
yacTh Tejla UM OT  IUIOTHOCTHM — >KUJKOCTH.
KoHcTpyupoBanue apeomeTpa W
KOHCTPYMpOBaHUe JIOAKW U Olpefie/ieHne eé
Ipy30I104bEMHOCTU

4.10

dusnyeckue sBAEHUS B TIPUPOZie:  BIIUSTHUE
aTMOC(epHOro []aB/ieHUs] Ha JKUBOM OpraHu3Mm,
TIIaBaHue PbI0

4.11

TexHuueckre yCTpOMCTBa: coobriarotuecs
COCY/[IBI, YCTPOWCTBO BO/IOTIPOBOJA,
TUJpaBIueCcKuii Tpecc, MaHOMeTp, Oapomertp,
BBICOTOMEP, MOPIIHEeBOI HacOC, apeoMeTp

PABOTA, MOIIHOCTDB, DOHEPT'MIA]

5.1 Mexanuueckasi pabota
5.2 MexaHnueckasi MOILLIHOCTb
c3 [TpocTbie MeXaHWU3MbI: pbluar, OJIOK, HaKJIOHHast
' 1710CcKOCTh. [IpaBrIO paBHOBeCHs pblyara
5.4 [TpumeHeHMe TpaBU/ia PAaBHOBECHS pbluara K 010Ky
«30/I0TOe TpaBWIO» MeXaHUKU. KoadduimeHT
5.5 MOJIe3HOTO  JIeHiCTBUSI ~ MexaHW3MOB. IIpocTbie
MeXaHU3MbI B ObITY U TEXHUKE
£ 6 [ToTeHLManbHass SHEpPryvy Teja, MOAHATOIO Haj
' 3eméii
5.7 Kunertuueckasi sHeprus
cg [TonHas MexaHWuecKast Heprus. 3aKOH W3MeHeHHUs
' Y COXpaHeHHUs1 MeXaHUYeCKOU SHepruu
5.9 [MpakTrueckue paboThL:

OmpefiesieHie  paboOThl  CW/IBI  TPEeHUs  TIPU




PaBHOMEPHOM [BIDKEHUU Tejla M0 FOPU30HTATbHOU
TIOBEPXHOCTU. VccieoBaHMe yCIOBUN paBHOBeCHs
pbiuara. Vi3mepenue KII/] Hak/JIOHHOM M/IOCKOCTH.
V3yyeHne 3aKkoHa COXpaHEHUs] MeXaHW4eCcKOou

SHEepruu
£ 10 dusnueckue fIBJIeHUs B MPUPOJE: pbluaru B Teje
’ Ye/I0BeKa
TexHWUyecKue yCTpPOWMCTBA: pbluar, MOABWXHBIA U
5.11 HeTIOABIDKHBIM ~ OJIOKM, HAaK/IOHHAs IIJIOCKOCTD,
TIPOCThbIe MeXaHHU3MbI B OBITY
8 KJIACC
Kop Kop
IIpoBepsiemMble 3/71eMeHTHI COAepP)KaHUs
pa3pena 3/IeMeHTa
6 TEITJIOBBIE ABJIEHUA
OcHoOBHbIE T10J1I0KeHUsI MOJIeKYJISIPHO-
KUHEeTUYEeCKOW TeOpud CTPOEHHsl  BelllecTBa.
6.1 Macca u  pa3Mmepbl  MojeKkyna.  OIBITHI,
NO/ITBEP K aroLie OCHOBHbIe T10JI0KEeHUS
MOJIEKYISIPHOKMHETUUECKON TeOPUU
Mogenu TBEPAOTO, XUAKOTO U Ta3000pa3HOro
6.2 COCTOSIHMM  BewjectBa. Kpucraimueckne U
amopHbIe Tenia
OOmbsicHeHHe CBOWCTB Ta30B, >KUAKOCTeH W
6.3 TBEPABIX  TeJl  Ha  OCHOBe  TOJIOXKEHUH
MOJIEKYISIPHOKMHETUUECKON TeOpUU
6.4 CMmauvBaHue U Kallu/UIpHbIe SBJIeHUs
6.5 TenioBoe paclipeHrie U CKaTue
66 Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTbIO
TeIJIOBOT'O ABM)KeHUS YaCTUL]
6.7 BuyTtpenHsis  sHeprusi. CriocoObl  HM3MeHEeHUsI
BHYTPEHHEN  SHepruu:  Teluionepejaya U
coBepIiieHre paboThl




Buzabl  Tersioniepefjauv:  TeIJIONPOBOAHOCTD,

68 KOHBEeKLYsl, U3/TyYeHne
69 KonuuecTBO TeruioThl. YaenbHash TerIOEMKOCTb
' BelecTBa
6.10 TeruiooOMeH U TeIJIOBOe paBHOBECHe. Y paBHEHHE
' TernyIoBoro 6anaHca
611 IInaBneHve W OTBepAeBaHUWe KPUCTa/UIMUECKUX
' BelL[eCTB. Y je/lbHasi TeIuioTa I/IaB/IeHus
[Tapoobpa3oBanre W KOHAeHcalus. VcrapeHue.
6.12 Kurienve. YpenpHasi TeruioTa IapooOpa3oBaHUs.
' 3aBUCMMOCTb  TeMIlepaTypbl  KWIEHUS  OT
aTMoc(hepHOro /laB/ieHUst
6.13 BraxHocTh BO3ayXa
6.14 OHeprus TOIUIMBa. Y e/ibHas TeIyioTa CrOpaHus
[MpuHLMIBI paboThl TenoBbIX ABurarteneit KII[
6.15 TeIUIOBOro JBuraTess. TersioBble [ABUraTeIu |
3aluTa OKpY’Karolei cpefibl
6.16 3aKOH COXpaHeHWs1 M TMpeBpallleHHs SHEepPruu B
' TEeTIOBBIX TPOL[eCCax
6.17 [MpakTHyeckue paboThI:

OnbiTbl  TO  OOHApy)KeHWIO  JeWCTBUSI  CUJ
MOJIEKY/ISIPHOTO MPUTSDKEHMUS.

OTBITHI 1o BbIpal[MBaHUIO KpHCTaJI/IOB
TOBapeHHOU CO/U W/H caxapa.

OnbIThl TI0 HAO/MIO/IEHUIO TETJIOBOTO pacLIMpPeHUst
rasoB, XUJKOCTeH U TBEPBIX TeJl.

OmpeseneHve JaBjieHUs Bo3AyXa B OasijioHe
LIMpULa.

OnbITHI, JleMOHCTPUpYIOLIIHe 3aBUCUMOCTh
JlaBJIeHUsT BO3/lyXa OT ero oObéMa M HarpeBaHUsI
WA OXJIaXK/|€HUSI.

[IpoBepka rumoTe3bl JIMHEWHOW 3aBUCMMOCTH
JUIMHBI CTOJIOMKA XKUJKOCTH B TEPMOMETPUYECKOMH
TpyOKe OT TemriepaTyphbl.

HabnroeHre n3aMeHeHusi BHyTpeHHel SHepruu Tesa B




pe3yJibTaTe TerviornepeAauld ¥ pab0oThl BHEIITHUX CHIL.
WccnemoBanve  siBeHUs  TeruiooOMeHa — TIpU
CMeIIMBaHWUU X0JIOAHOMW U Topsiueli BO/bI.
OmnpeeneHre KOIMUECTBA TETUIOThI, TTOJTyYeHHOTO
BOZIO  mpu  TeryiooOMeHe C  HarpeTbiM
MeTa/IJTAYeCKUM LIUTUH/IPOM.
OmnpeeneHye yiebHOMN TEIMJIOEMKOCTH BeIllecTBa.
VccneoBanue Tpoliecca UCTiapeHusl.
Onpegenenuve OTHOCHUTE/TbHOM BJIQXKHOCTH
BO3/yXa.
OmnpegeneHve yJenbHONW TEIUIOTHI TIaB/IEHUS

JbJa.

®dusnyeckue sIBJIeHUS B NIPUPOJe: NTOBEPXHOCTHOE

HaTsOKeHKWe W KallW/JIADHBbIe sBJIeHHs B IIpUpoJe,

6.18 KpUCTa/Ulbl B Ipupofe, wusnydyeHue CosHLa,
3amep3aHHe  BOZIOEMOB,  MOpPCKHe  OpH3BbI;
obpa3oBaHue POChl, TyMaHa, MHesl, CHera.
TexHUUecKue yCTPOWCTBA: KalW/UISPbI, TPUMepbI
VICTI0JIb30BaHus KPUCTAJI/IOB, JKU/IKOCTHBIN

6.19 TepMOMeTp, [JaTudMK TeMIlepaTrypbl, TepMoC,

CUCTeMa  OTOIUIEHHSI  JIOMOB,  TMTDOMETDBI,
TICUXpPOMeTp, TapoBas TypOWHa, JBUraTesb

BHYTPEHHET0 CrOpaHusl.

SJIEKTPMYECKUE 1 MAT'THUTHBIE ABJIEHUA

7.1

Onektpusanus Tea. JIBa poja 37eKTpUYeCcKux

3apsiioB

7.2

BsaumogeiicTBUe 3apsbkeHHBIX Tesl. 3akKOoH KysioHa
(3aBUCUMOCTb CHJ/Ibl B3aUMO/IEHCTBUS 3apsDKEHHBIX
Tesl OT BeJMUMHBI 3apsiZIOB U PACCTOSIHUSL MEXIy

Tes1laMm)

7.3

DJIeKTpruyecKoe roJe. HaripsykéHHOCTB
37IeKTpUYeckoro mnoss. IIpuHuun cyneprnosuuyu

3/IeKTpUYeCKUX 1oJieli (Ha KaueCTBeHHOM YPOBHE)

7.4

Hocurenu 3/1IeKTPUYECKUX 3aps/ioB.
OJileMeHTapHbIA 37eKTpuueckuii 3apsiz. CTpoeHue

atoma. [IpoBOAHUKY U JU3TEKTPUKH




7.5 3aKOH COXpaHEeHHs 3JIEKTPUUYECKOro 3apsijia
ONeKTpUYeCKMi TOK. YCJIOBUSI CyLLeCTBOBaHUS
7.6 3/IEKTPUUECKOT0 TOKa. VICTOUHMKU ITOCTOSIHHOTO
TOKa
HelicTBUSI  37IEKTPUUECKOTO TOKa (TervioBoe,
7.7 XUMHUYeCKoe, MarHUTHOE). DJIeKTPUUECKU TOK B
JKUJKOCTSIX U ras3ax
_— OJiekTpryeckas Lernb. Cria ToKa. DJIeKTpUUYecKoe
' HarpsbkeHue
79 CompoTuBieHue TPOBO/IHUKA. YnensHoe
' COTIPOTHUB/IEHHE BeljecTBa
7.10 3akoH Oma /19 yyacTKa Liernu
711 [TocnenoBarensHOE M TapajyieslbHOE COeJMHeHHe
' TIPOBO/IHUKOB
712 PaboTa ¥ MOIIJHOCTh 3JIEKTPUUECKOT0 TOKa. 3aKOH
' Ixoyns — Jlenna
DJIeKTpHUYeCKHe Lenu u noTpeOuUTe N
7.13 3/IeKTpUUeckol 3SHepruu B ObiTy. KopoTkoe
3aMbIKaHUe
714 [TocTosiHHBIE MarHuThbI. BsaumogeiicTBre
‘ MOCTOSIHHBIX MarHUTOB
715 MaruutHoe 11071e. MarautHoe 1osie 3eM/id U ero
' 3HaueHue JJ1s1 )KU3HU Ha 3emiie
716 OmneIT OpcTesa. MarHuTHoe 1oJie 371eKTPU4YeCcKoro
' TOKa. [IprMeHeHte 3/1IeKTPOMarHUTOB B TEXHUKE
[elicTBie MarHUTHOTO TMO/s Ha TIPOBOJHUK C
_ TOKOM. OJIEKTPOJBUraTe/b TOCTOSSHHOIO TOKa.
' HMcnionb3oBaHue 3/IeKTpO/IBUraTesen B
TeXHUYECKHUX YCTPOMCTBAxX U Ha TPaHCIIOPTe
718 Omnbitel Papaziess. SIBjieHHe 371€KTPOMarHUTHOMN
' nHaykuuu. [1pasuio JleHna
7.19 OJIeKTpOreHeparop. Crioco0Omr M0TyYeHUs1

37IeKTPUYECKON SHepPruM. OJEeKTPOCTaHLIUU Ha

BO300HOB/ISIEMBIX UCTOUHHKAX SHepruun




7.20

[TpakTHueckue paboThI:

OnbIThl TI0O HAOMIOJEHUI0 3IeKTPU3ALUM  Tel
WH/IYKI[1el ¥ TIPU COTIPUKOCHOBEHUH.
VccnenoBanue JeiCTBUS 3/IEKTPUUYECKOTO TI0JIsT Ha
TIPOBOJJHUKY U AUITEKTPUKH.

C6opka u 1ipoBepKa paboThI 3IeKTPUUECKON TIerH
TIOCTOSTHHOTO TOKa.

Vi3mepeHue U peryIMpoBaHue CUJIbI TOKA.
Vi3mepeHue U peryIMpoBaHre HarpsyKeHUs..
VccnenoBaHye 3aBUCUMOCTH CHJTbI TOKA, UAYILETO
yepe3 pe3UCTOp, OT COTPOTHB/IEHUsI pPe3ucTopa U
HarpsDKeHUs: Ha pe3ucTope.

OrmbITHI, JeMOHCTPUPYHOLLHe 3aBUCUMOCTh
3JIeKTPUUYECKOTO COTIPOTHB/IEHUsI TPOBOJHMKA OT
ero JJIMHbI, TIJIOMIAJM TIOTIEPeYHOTrO CeueHus U
MaTepHaria.

[TpoBepka TipaBW/Ia CJIOXKEHUsT HATIPsHKEHUNA TIpU
TI0C/ie/OBaTe/TIbHOM CoeZIMHEeHUU IIBYX
pe3uctopoB. IIpoBepka mpaBwia [jisi CUIbI TOKa
NPy TapassielbHOM —COeJUHEHUH Ppe3HCTODPOB.
OmnpezeneHyde pabOThI  37EKTPUUECKOTO  TOKa,
uaymero  uepe3  pesucrtop.  OmnpepeneHuve
MOII[HOCTH 3JIEKTPUYECKOTO TOKa, BbIZIe/isieMOl Ha
pe3ucrope. lccnenoBaHue 3aBUCUMOCTH  CUJIbI
TOKa, UJYIIero uepe3 JIaMIOYKYy, OT HarpsDKeHUst
Ha Hell. Onpegenenne KIIJ HarpeBatesis.
VccnenoBaHre  MarHUTHOTO — B3aUMOZENCTBUS
TIOCTOSIHHBIX MarHuToB. lV3yueHHWe MarHHUTHOTO
MoJsi  TIOCTOSIHHBIX ~ MarHMToB — TIpU  UX
o0bequHeHMM U pa3feneHuu. VccienoBaHue
JIeNCTBUSI 37IeKTPUUECKOTO TOKA Ha MAarHUTHYHO
CTPEJIKY. OrmbITHI, JIeMOHCTPUPYIOILHe
3aBUCUMOCTh CHJ/Ibl B3aUMOZENCTBUSI KaTYIIKA C
TOKOM M MarHura OT CHJ/Ibl TOKa W HarpaB/ieHUs
TOKa B KaTyllKe. VM3yueHue eiCTBUS MarHUTHOTO
T0J151 Ha TIPOBO/THUK C TOKOM. KOHCTpyupoBaHue 1

usyueHue paboThl 3sekTposBUrarens. Vi3mepeHuve




KII[l snekTpoaBuraTeslbHOM YCTaHOBKHU. OIIbIThI
10 WCC/Ie[JOBaHUIO SIBJIEHHSI 3/IeKTPOMarHUTHOM
VHZYKLWW: UCC/Ie[JlOBaHe U3MEHeHUI 3HaueHus 1

HallpaBJ/IeHHWA MHAYKIUOHHOI'O TOKa

7.21

dusnyeckue sBIeHUS B NPUPOJE: 3JIeKTpPUYeCKUe
sIBJIeHWss B aTMocQepe, 3/1eKTPUUECTBO >KHUBBIX
OpraHu3MOB, MarHuWTHoe Tiojie 3eM/d, JApeud
TI0JIFOCOB, POJIb MarHWTHOIO TIOJISL JI/IS1 KU3HU Ha

3emiie, OJIIPHOE CUSTHHE

7.22

TexHuueckue yCTPOMCTBa: 3JIEKTPOCKOTI,
amriepMeTp,  BOJBTMETP, peOCTaT, CYETUMK
3JIEKTPUUECKON SHEeprUH, 3J1eKTPOOCBETHUTe/IbHbIe
npubopbl,  HarpeBaTelbHbIe  3JIEKTPOIPHOOPHI
(npuMepsbl), 3/IeKTpUUeCKUe  TpefoXpPaHUTeH,
3JIeKTPOMarHuT, 3J1IeKTPOABUraTe/b MOCTOSHHOTO

TOKa, reHepaTop INMOCTOAHHOI'O TOKd

9 K/IACC

Kop
paszena

Kop,
3/IeMeHTa

[TpoBepsieMble 3/1eMeHThI COJlepKaHUs

8

MEXAHWYECKUE ABJIEHNA

MexaHuueckoe ABWKeHUe. MarepuanbHas TOUKa.

8.1 Cucrema oTcuéTa

8.2 OTHOCHTE/IBHOCTh MEXaHUUECKOTO JIBUKEHUS

8.3 PaBHOMepHOe NIpsIMOJ/IMHEHOE JBHKEHHe
HepaBHOMepHOe  MpsIMO/IMHENHOe  /IBU)KEHUe.

8.4 CpenHsii W MrHOBEHHass CKOpPOCTb Tejla TMIpU
HepaBHOMEPHOM [IBYKEHUU

8.5 YckopeHue. PaBHOyCKOpeHHOe TPsSIMOJIMHEHHOe

) JBIKEHMe
8.6 CoboaHoe nagenuve. OneIThl ["anmues
8.7 PaBHOMepHOe ABMXeHHe MO0 OKPY>XHOCTU. [lepuof

U uvactoTa obpaienus. JIuHelHass U yIJIOBast
ckopocTy. LleHTpoCTpeMuTeTbHOE YCKOPeHHe




8.8

[TepBriii 3akoH HeloTOHA

8.9 Bropoi 3akoH HeroToHa

8.10 TpeTuii 3akoH HbtoTOHA

8.11 ITpuHIMIT Cyneprio3uiuu CUiI

8.12 Cwuna ynipyroctu. 3akoH I'yka

8.13 Cuna TpeHusl: cujla TpPeHUSl CKOJIbXKEHHUs, Cuja
' TPeHUs M0KOsI, Ipyrre BUZIbl TPEHUS

8.14 Cuna Ts)KeCTM M 3aKOH BCEMHUPHOIO TSATOTEHMS.
' YckopeHue cBO6OJHOrO Ma/eHus

Oewkenve tuiaHer BOKpyr ConnHuya. IlepBas
8.15 KOCMUUecKast CKOPOCTb. HesecomocTb v
neperpysku

8.16 PaBHOBecre MaTepHalbHOH TOUKU. AOGCOMOTHO
' TBEpI0€ Teso

8.17 PaBHOBecue TBEpJOro Tena C 3aKperyiEHHOM OCHIO
' BpaleHysi. MoMeHT cuiibl. LleHTp TshkecTn

8.18 Nmvnynec Tena. M3meHeHue wummnysbca. Vmmyssc
’ CHUJIBI

8.19 3aKOH COXpaHeHUs UMITyJIbCa

8.20 PeakTuBHOe AiBU)KeHUe

8.21 MexaHuueckasi paboTa ¥ MOILIHOCTb

8.2 Pabora cun TsbKecTH, ymnpyroctd, TpeHusi. CBsi3b
’ SHEepruM ¥ paboThl

8.23 [ToTeHuManbHass 3SHeprus Teja, IOAHATOIO Haf,
' TIOBEPXHOCTBIO 3emM/Iv

8.24 [ToTeHnManbHas 3Hepryst CKaTou MPY>KUHbI

8.95 KuneTtuueckasi sHeprusi. Teopema 0 KWHeTHYECKOU
' SHepruu

8.26 3aKOH COXpaHeHHs MeXaHUUeCKON SHeprun

8.27 [TpakTHUeckure pabOTHI:

OnpeneneHve cpefHell CKOPOCTH  CKOJIbXKEHUSI
Opycka WM [BWKEHHWs IIapdKa TI0 HaKIOHHOU
niockoctu. OmpefienieHde YCKOpeHUsI Tesa TpU
DaBHOYCKOPEHHOM  [JBW)KEHMM TI0  HaKJIOHHOMN
TIJIOCKOCTH.

WccnenoBanve 3aBUCUMOCTH MyTH OT BpeMeHU TpU




DAaBHOYCKOPEHHOM  [IBIKeHWM 6e3  Haua/lbHOMN
CKOPOCTH.

[TpoBepKa TMIOTE3bI: €C/id TIPU PaBHOYCKOPEHHOM
OBIDKeHMM 06e3  HavaqbHOM  CKOPOCTA  MYTH
OTHOCATCS KaK psifi  HEUYETHBIX  UHCEN, TO
COOTBETCTBYIOLI[HE TIPOMEXKYTKU BpeMeHH
O/JTUHAKOBBI.

WccnemoBanvie  3aBUCMMOCTA  CWJBI  TPeHUS
CKOJIb)KEHUSI OT CW/bl HOPMAaJBbHOTO [IaBJIeHUS.
Ornpesiesienre Ko3(PduieHTa TPeHUS] CKOTbXeHUSI.
Onpesienenre »XECTKOCTU MPY>KUHBL. OnipefiesieHe
paboThI CU/bI TPEHUSI TIPY PAaBHOMEPHOM [IBUKEHUH
Tesa 1o TOpU30HTaTbHOMN TIOBEPXHOCTH.
Omnpegenenve paboThl CUIBI  YIIPYTOCTA  TIPU
noAbEMe Tpy3a C UCIOIh30BaHUEM HETIO/IBM)KHOTO
Y TIOJBIYKHOT'O OJIOKOB

dusnueckue sBAEHUs B TPUPOJe: TNPUIMBBI U

8.28 OT/IUBBI, JABWKeHUe TiaHeT COJIHeUHOW CHUCTEMBI,
PEeaKTHBHOE JBU)KEeHHE )KUBbIX OPraHU3MOB
8.29 TexHuYeckre YCTPOMCTBA: CIWJOMETp, JaTUMKU

MMOJIOKeHHs, pdCCTOAHNA U YCKODEHHA, PAKETBI

MEXAHNYECKWE KOJIEFAHV S 11 BOJIHBI

KonebatenbHoe JBYDKEHHe. OcHOBHBbIE
9.1 XapaKTepUCTUKW KojiebaHWM: TIeprojl, uacToTa,
aMIUIUTYZa
MarematruecKuii U TPY)XUHHBIMA ~ MasTHUKH.
9.2 [TpeBpailjeHHe SHEPrUM TpU  KosiebaTeslbHOM
JBYDKEHUU
9.3 3aryxarorye KosiebaHusl. BbIHYX/]eHHbIe
' KoneGanus. Pe3oHaHC
Mexanuueckue BoJHbI. CBOMCTBa MeXaHWYeCKHUX
BosiH. [IpojjonbHbIE U TOTepeyHble BOJHBI. [IiMHa
9.4 BOJIHBI M  CKOPOCTb €€  pacnpoCTpaHeHwUsl.
MexaHuueckue  BOMHbI B TBEPIOM  TeJle,
cercMUUecKre BOJTHbI
9.5 3ByK. ['pomKocTb U BbICOTa 3ByKa. OTpaxkeHue
' 3ByKa
9.6 VHdpa3ByK U yabTpa3ByK




9.7

[MpakTryeckue paboOTHI:

OrmpefiesieHe 4acTOTbl U TepuUojia KosiebaHWi
MaTeMaTUYeCKOro MasTHHKA.

OrmpefiesieHe 4acTOTbl U TepuUojia KosiebaHWi
TIPY>KUHHOT'O MasiTHUKA

WccnenoBanve 3aBUCUMOCTH TepUOZia KosaeOaHUi
TIO/IBEIIIEHHOTO K HWTH Tpy3a OT [JIMHBI HUTH.
WccnenoBanve 3aBUCUMOCTH TlepUOZa KosaeOaHUi
TIPY’KUHHOT'O MasTHMKA OT Macchl rpy3a. ITpoBepka
HEe3aBUCUMOCTH  Tepuofa  KojebaHuil  Tpya3a,
TOZIBEIIIEHHOTO K HWUTH, OT MacChl Tpy3a H
JKECTKOCTH TIPY)XXUHBI. VI3MepeHHe yCKOPeHUs
CcBOOO/IHOTO Ta/IeHus

9.8

®dusnueckue sBIeHUST B TPUpPOJe: BOCIpUSITHE
3BYKOB JKUBOTHBIMH, 3eMJ/IeTpsICeHue,
celiCMUYeCKre BOJIHbI, LIyHAMH, 3X0

9.9

TexHUUecKre yCTPONCTBA: 3XOJIOT, MUCIO/Ib30BaHUe
yJIbTpa3ByKa B ObITY U TEXHUKE

SJIEKTPOMAT'HUTHOE I1OJIE 1 SJIEKTPOMAT'HUTHBIE

BOJIHBI
101 O/IeKTPOMAarHUTHOE  T0Jie.  DJIeKTPOMarHUTHbIE
' BOJIHbL. CBOMCTBA 3/IEKTPOMAarHUTHBIX BOJH
10.2 ITIkana 5/1eKTpOMarHUTHbIX BOJIH
103 O/leKTpOMarHuTHasi Tmpupoga cBeta. CKOpPOCTb
' cBeTa. Bo/THOBBIe CBOICTBa CBeTa
10 [TpakTrueckue paboThI:
10.4 V3yuyeHre CBOMCTB 3/IeKTPOMAarHUTHBIX BOJIH C
TIOMOIIIbI0 MOOUTBHOTO Tesied)oHa
dusnyeckue siBleHUs B Mpupoe: Ouomoruueckoe
10.5 JeNCTBUe  BUAUMOIO,  y/AbTPaUOIETOBOTO U
PEHTIeHOBCKOI'0 U3/Ty4YeHU
106 TexHuueckue YCTPOMCTBaA: WCII0/Ib30BaHue
' 3/1eKTPOMarHUTHBIX BOJIH /11 COTOBOU CBSI3U
11 CBETOBBIE ABJIEHUA
11.1 JlyueBas mozenb cBeta. ICTOUHUKU CBeTa
11.2 [TpsimosiMHeHOe pacripocTpaHeHue CBeTa
11.3 Otpaxkenne cBerta. Ilnockoe 3epkano. 3akoH




OTpa)keHUs1 CBeTa
114 [Ipesiomnenvie cBera. 3akOH IIpe/IOMJ/IEHUSI CBeTa.
’ [TonHOe BHyTpeHHee OTpa)keHue CBeTa
11.5 JIuH3a. Xog jiyueil B IMH3€
116 OnTuueckast cuctema oToarnapara, MUKpPOCKOTMa
' U TeJIecKora
1.7 'na3 kak orituyeckasi cucrema. BIM30pPYKOCTb U
' JlaIbHO30PKOCTh
Pa3nokeHne Oesmoro cBeta B CreKTp. OTBITHI
11.8 Hetorona. CriokeHWe CrHieKTpajibHbIX — L[BETOB.
[ucnepcus cseta
[TpakTHUeckure pabOThI:
WccnepnoBanue  3aBUCMMOCTM  yIyla  OTpakeHUs
CBeTOBOIO Jyya OT yIJia NaJjeHusl.
V3yueHune xapakTepUCTUK M300pakeHUs rpeaMeTa
B [IJIOCKOM 3epKaJie.
WccnepoBanue 3aBUCHMOCTH  yrjla IpeiOMJIeHUs
CBETOBOTO Jjyuya OT yrja IaZleHusi Ha TCpaHuLie
11.9 «BO3/[yX — CTEK/IO».
[Tonyuenue M300paKeHUH C TIOMOIIIBbIO
coOuparoIIieil TMH3bIL.
Ornpepenenuve ¢dokycHoro pPacCTOsTHUSA u
OTITHYECKOM CH/IbI COOMpArOIIeli JTMH3bI.
OmnbITHI TI0 pa3/ioyKeHUto 6esloro cBeTa B CHEKTP.
OnbITEl IO BOCIIPUATHIO 1|BeTa MpeJMeTOB IPU UX
HabJ/roleHrH uepe3 1[BeTOBble (QUIbTPhI
dusnueckue sBJIeHUS B TNPUPOJe: 3aTMeHUs
11.10 CosHua u JIyHsl, 1jBeTa Tes, ONTUYECKUe SBIeHUs B
) atmMoctepe (uBer Heba, pedpakiys, pagyra,
MUDax)
111 TexHuueckue  yCTPOWCTBA: OYKM, TEpPUCKOII,
' doToanmnapar, ornTuyeckrue CBeTOBO/bI
12 KBAHTOBGLIE ABJIEHUA
191 OnsbiThl Pe3epdopza v niaHeTapHasi MoZie/lb aToMa.
’ Mogens atoma Bopa
12.2 Mcnyckanne u  MorjolleHWe CBeTa aTOMOM.
KBaHThbl. JIuHeluaTele CrieKTpbl




PaguoakTBHOCTb. Asbda, Oera- U ramMma-

12.3
V3JTyueHust
124 Crtpoenue artoMHOro szpa. HykioHHasg Mofenb
' aTOMHOTO siipa. MI30TorbI
125 PagunoakTriBHbIE TipeBpallieHHUs. [Tepuopg,
' ToJlypacraZia aTOMHbIX s/iep
126 AnepHble peakLyu. 3aKOHBI COXpaHeHus
’ 3apsiZl0BOr0 ¥ MacCOBOT'0 YHCes
197 OHeprusi CBsI3W aTOMHbIX sigep. CBA3b MacChl U
' SHepruu
128 Peakuyn cuHTe3a U JeneHus sgep. VICTOUHMKM
' sHepruu CoJHIa U 3BE37]
129 SflnepHast sHepreTvka. [elicTBUe paJiMOaKTUBHBIX
' V3/TyuyeHul Ha KUBble OpraHU3Mbl
[TpakTrueckue paboTHI:
HabntozeHye CIJIONIHBIX M JIMHEMYaTbIX CIEeKTPOB
V3JTyYeHUsl.
12.10
VccnefoBanue  TpeKOB:  U3MepeHHe  SHepruu
YaCTHULbI 10 TOPMO3HOMY TyTH (110 poTorpadusim).
Vi3mepeHue paii0akKTUBHOTO (OHA
dusnyeckue sIBIeHUSI B TPUPOJe: eCTeCTBEeHHBIU
pafiM0aKTUBHBIA  (OH,  KOCMUYeCcKue  JIyuH,
12.11 paJi0aKTUBHOE v3/lyuyeHue TIPUPOAHBIX
MUHEpAJIOB, [elCTBHEe PaJM0AKTUBHBIX W3/TyueHUI
Ha OpraHv3M uejioBeKa
121 TexHuueckue yCTpPOUCTBA: CHeKTPOCKOT,

VHVBUlyalbHBIA O3UMeTp, KaMepa BusibcoHa




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUSA K
PE3YJIBTATAM OCBOEHUA OCHOBHON OFPA30BATE/IbHOM
ITPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O ObPA3OBAHUA

IIpoBepsiemble TPeGOBaHUS K NPeMETHBIM
pe3y/ibTaTaM 0a30BOr0 YPOBHSI 0CBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbI
OCHOBHOT0 00111ero0 00pa3oBaHuUsi HA OCHOBE
droc

Kop nposepsiemoro
TpeOoBaHUSsA

[ToHumaHue posv (U3MKKM B HayuyHOW KapTUHe
MUDa; c(OpMHPOBAHHOCTh 0a30BbIX
npejCcTaB/ieHUd O  3aKOHOMEpHOW  CB3U M
M03HABAEMOCTH  SIBJIEHWM TpUPOJbl, O PpOJIU
JKCIIepUMeHTa B (U3MKe, O CHUCTeMOOOpa3syolei
pomu ¢U3MKKM B Pa3BUTUM eCTeCTBEHHBIX Hayk,
1 TeXHUKHU U TeXHOJIOTUH, 00 IBOMIOLUHN (PU3NUECKUX
3HaHUU u ux ponu B L[e/IOCTHOU
eCTeCTBeHHOHAYYHOM KapTMHe MHpa, O BKJaje
POCCHUHCKMX U 3apyOeXKHbIX YUEHBIX-(U3UKOB B
pa3BUTHe  HAyKW,  OOBSICHEHWe  TIPOLIECCOB
OKpYy’Kalolllero  Mupa, pa3BUTHe TeXHUKU U
TeXHOJIOT U

3HaHWS O BUZJAX MaTepuu (BeIeCTBO U TI0Jie), O
JIBIDKEHUHU KaK CIriocobe CyIieCTBOBAHUS MaTepHH,
00  aTOMHO-MOJIEKY/ISPHOM  TEOPUU  CTPOEHUS
Bell|eCTBa, O (DU3UUECKON CYIL[HOCTH SIBJIEHUI
TIPUPO/bI (MexXaHUYeCKHUX, TETUIOBBIX,
3JIEKTPOMAarHUTHBIX U KBaHTOBBIX);  yMeHHe
pa3/nyaTh sIBJIEHUS TI0 OMMUCAHUIO UX XapaKTepHBIX
CBOWCTB ¥ Ha OCHOBE OITBITOB, JIeMOHCTPUPYHOIUX
JAaHHOe (usnyeckoe sSIBJIeHNE; yMeHHe
pacrio3HaBaTh MPOSIB/IeHHe U3yUeHHbIX (hHU3UUIeCKUX
SB/IEHUA B OKDY)KAIOILl[eM MUpe, BbIIeNss WX
Cyll|eCTBeHHbIe CBOMCTBA (TIPU3HAKK)

3 BnaseHve ocHOBaMM TNOHSATUWHOIO amnmapaTta |
CUMBOJIMYECKOTO s13bIKa (PM3WKU M UCIIOb30BaHUE
UX [ pelleHUs y4eOHBIX 3ajau; yMeHHe

XdPaAKTe€PU30BATb CBOMCTBA TeJI, (l)I/I3I/I‘—IECKI/Ie




sSABJ/1€HUA nu rponeccsl, HCI0JIb3YyA
(I)YH,[[aMEHTa]'IbHBIe N SMITMPpHUYECKHE 3dKOHBI

YMeHHMe OMMCHIBaTH M3y4YeHHbIE CBOWCTBA Tesl U
¢bu3nueckre sB/IeHUS, WCIO/B3Yysl (PU3NUecKue
BeJTMYMHbI

BnaseHrie ocHOBaMM MeTO/I0OB HayUHOTO TO3HAHMUS
C yuéToM coOuIro/ieHHs TipaBusl 6e301acHoOro Tpyza:
HabmoeHre GU3NUECKUX sIBJIEHU:

yMeHHe CaMOCTOSITe/IEHO cobupaTb
JKCTIepUMEHTallbHyl0 ~ YCTaHOBKY M3  JAHHOTO
Habopa 060py0BaHUs TI0 UHCTPYKLMH, OITUCHIBATh
XOJI OmbITa W 3alUCbiBaTh €ro pe3yJbTaThl,
(hopMyIMpOBaTh BLIBOAbI;

MpoBefieHHe TIPSIMbIX W KOCBEHHBIX H3MepeHHit
¢busnyecKUx BeMUYMH: yMeHHe IIJIaHUPOBaTh
H3MepeHwus, CaMOCTOSITe/IEHO cobupaTb
JKCTIepUMeHTa/lbHyl0 yCTaHOBKY I0 WHCTPYKLIWH,
BLIUMCJIATH 3HaUeHHe BeTMUMHbI U aHa/M3UpOBaTh
MoJiyueHHble pe3y/bTaTbl C Y4ETOM 3a/[aHHOM
TIOTPELITHOCTU Pe3y/IbTaToOB M3MepeHHH;
MpOBefieHHe  HeCTOXKHBIX  KCIepUMeHTa/IbHBbIX
HCCIIeIOBaHU; CaMOCTOSITe/IEHO cobupaTb
JKCTIepUMEHTallbHYyl0  YCTAHOBKY U TIPOBOJUTH
WCC/iefloBaHUe TI0  WHCTPYKLWH, TIpeJCTaB/IsTh
ToJTyueHHbIe 3aBUCHMOCTH (PU3UUECKUX BeTMUWH B
Buge  Tabmuu u rpadUKOB,  yUMTHIBaTh
MOTPeIIHOCTH, JieflaTh BBIBOJLI T0 pe3y/bTaTaM
HCCIIeIOBaHUS

[ToHrMaHMe XapaKTepHbIX CBOMCTB (hH3UUECKUX
Mojfieneli  (MaTepua/sibHas —~ TOUKa, abOCOTHOTHO
TBEp/i0e Tesi0, MO/ie/TU CTPOeHUSsI ra30B, XKUAKOCTel
U TBEpPABIX Tej, TIUlaHeTapHas Mo/Je/ib aToMa,
HYKJIOHHasi Mojie/lb aTOMHOTO siipa) W YMeHHe
MPUMEHATh WX I OOBSICHEHUS (HU3UUEeCKUX
TpOLIeCCoB

YMmeHve OOBSICHATH (QU3NUeCKHWe TIPOLeCChl U
CBOWMCTBA TeJ, B TOM UHCAe U B KOHTEKCTe
cUTyaLui MIPAKTUKO-OPUEHTHPOBAHHOT O
XapakTepa, B YaCTHOCTH, BBISB/AATb MPUUMHHO-




Cle[ICTBEHHBbIE CBA3M U CTPOUTh OOBSICHEHHE C
OMOpOM Ha W3yuyeHHble CBOMCTBA (PU3NUECKUX
sIBJIeHUM, (r3udecKre 3aKOHbI, 3aKOHOMEPHOCTH U
Mozenu

YMeHue peliath pacuéTHbIe 3a7auM (Ha Oase 2 — 3
ypaBHeHWI), WCIO/b3ysl 3aKOHbI U (OPMYJIbI,
CBsi3bIBatOliMe  (U3MUeCKWe  BeUYMHBl, B
YaCTHOCTH, 3alMCbIBaTh KpaTKoe yCJIOBHE 3a/aud,
BBISB/ISITb ~ HEJOCTAIOIIMe  [laHHble, BHIOMPATH
3aKOHBI W (OpMyJibl, HeoOXOJuMble [Jisi eé
pellleHusl, MCIO/Ib30BaTh CIIPAaBOYHbIe [laHHBbIE,
NIPOBOJMTH PaCyéThl M OLIEHMBATh PeaJIMCTUYHOCTh
MOJIyUeHHOT0 3HaueHWs (PU3NUecKol BeTUUYMHBI;
yMeHHe OrfpefieiiTb Ppa3MepHOCTb  (hHU3UYeCKOi
BeJIMYMHBI, [TOJTyYeHHOM MPY PellleHUH 3a/iauu

YMeHHe XapaKTepu30BaThb TPUHIUIBI JeHCTBUS
TeXHUUECKHUX YCTPOWMCTB, B TOM UMCJie OBITOBBIX
rpubOpoOB, W TIPOMBIILJIEHHBIX TEeXHOIOTHUYeCKUX
TPOLIECCOB TI0 MX OIMCAHMIO, UCTIONB3ys 3HAHHUS O
CBOMCTBaxX (PU3MUECKUX SIBIEHUN U HeoOXOAuMbIe
(r3nUecKre 3aKOHOMEPHOCTH

10

YMeHWe WCIOB30BaTh 3HAaHUA O (QU3NUYECKUX
SIBJIEHUSIX B TIOBCEJHEBHOM  JKU3HU  JJIs
obecrieuerusi 6Ge3omacHOCTH TIpu  oOpalieHnud C
ObiTOBbIMM ~ TIpubOpaMM M TeXHHUYECKHUMU
yCTPOMCTBaMH, COXpaHEeHHUs 3[0POBbSI
co0JIro/IeHsT HOPM 9KOJIOTHUECKOTO TIOBeZIeHUs] B
OKpY)Karoliell cpefie; TMOHMMaHHEe HeoOXOAUMOCTH
TpUMeHeHUsl JOCTWKeHUM (PU3MKKA U TeXHOJIOTHUM
151 PalfiOHAIbHOT'O TIPUPO/I0TI0/TH30BaHMS

11

OnbIT MOMCKa, Mpeobpa3oBaHUs U TIpeCTaB/IeHUS
vHpopMaluid  (U3UUECKOTO  COJep)KaHus  C

WCI0/1Ib30BaHEM MH(OpPMaLMOHHO-
KOMMYHUKaTUBHBIX TeXHOJIOTUi; yMeHue
OLIeHMBAaTh JI0CTOBEPHOCTh TM0JTyYeHHOU

vH(pOpMallMd Ha OCHOBe HMEKIIUXCS 3HaHUU U
JIOTIOJTHUTEJTbHBIX HCTOYHHKOB,; yMeHHe
WCTIO/b30BaTh TIPY BBITIOJHEHUH YueOHBIX 3a/laHui
HAYYHO-TIOMYJ/ISIPHYI0 ~ JIUTepatypy (U3N4ecKoro




co/iepKaHus, CIpaBOYHble Marepuabl, peCcypChl
cet VIHTepHeT; BrajieHHMe 0a30BbIMH HaBbIKaMH
ripeobpa3oBaHys UHGOPMALIUK M3 OAHON 3HAKOBOM
CUCTeMbl B  [Ipyryl; yMeHHe  CO03/aBaThb
coOCTBeHHBbIE TIMChbMEHHbIE W YCTHBIE COOOIIeHHs
Ha OCHOBe WH(pOpMalUMU U3  HECKOJIbKUX
HWCTOYHUKOB




INIEPEYEHD 3JIEMEHTOB COAEPXXAHUSA, IIPOBEPAEMbBIX HA

Or's I10 ®U3UKE
Kop, IIpoBepsieMbIH 3/IeMeHT CO/iepPKaHUSA
1 MEXAHMWYECKUME ABJ/IEHUSA
11 Mexannueckoe [BWwkKeHuhe. MarepuasibHass Touka. (Cucrema OTCYéTa.
' OTHOCUTENBHOCTh ABWKEHUS
PaBHOMepHOe 1 HepaBHOMepHOe JBwxeHue. CpefHsss CKOPpOCTb. PopmyJia Ajis
1.2 BBIUMCJIEHUS CpeJIHel CKOPOCTH: V = S/t
PaBHOMepHOe TIpsSIMO/IMHENHOe ABWXeHHe. 3aBUCHMOCTb KOOPZAUWHAThI Tejla OT
BpeMEeHU B C/lyyae paBHOMEPHOTO MPSIMOJIMHEMHOT'O [IBUYKEHUSI:
N v 1pt
L3 x(t)=x,+vt
'padviki 3aBUCUMOCTH OT BpEeMeHH i TIPOeKLMA CKOPOCTH, TPOeKLUU
rnepemMenieHusi, MNyTH, KOOPJWHATbI TpPHA PABHOMEPHOM TMPSIMOJIMHEMHOM
JIBDKEHUN
3aBMCUMOCTb KOODAMHATbl Tejla OT BpPeMeHM B CJiyyae PaBHOYCKOPEHHOrO
TIPSIMOTUHEMHOTO /IBVYKEHUS:
EQ
Se(f)=v,, *i+a* =
F
®opMybl A TIPOEKLMU TepeMelleHrs], TTPOeKIUM CKOPOCTH U TIPOeKL[Ur
YCKOPeHUs IPU PaBHOYCKOPEHHOM TPSIMOJTMHEHOM /IB)KEHUU:
— r;
1.4 .S“l\_(r:l—Uul_'T—ﬂl\. 'E.
U.T('r) =Up, T4, 1,
a. () =canst,
UH: - U-; =2a.s,
['paduiky 3aBUCMMOCTH OT BpeMeHM /i TPOeKLUU YCKOpPeHUs, TPOeKI[Ur
CKOpDOCTH, TIPDOEKLIMM TepeMelleHUsi, KOOPAWHATbl TMPU pPaBHOYCKOPEHHOM
TMPSIMOTMHEMHOM [IBUYKEHUU
CBobopHoe mageHve. @opMysibl, OMUCHIBAIOIIE CBOOOIHOE TIa/ieHHe Tesa 1o
BepTUKa/IA ([JBW)KEHHWE Tejla BHU3 WM BBEPX OTHOCHUTE/IbHO TOBEPXHOCTU
1.5 3emmu). I'padpyku 3aBUCUMOCTH OT BpeMeHM [i/isi TPOEKLMH YCKOPEeHHs,
MIPOEKI[UM CKOPOCTH W KOOPJAWHAThI TIpU CBOOOJHOM TaJIeHMM Teja TI0
BepTHKA/IU




CKOpOCTb PABHOMEDHOTO JIBMDKEHHMsI Tejlla 10 OKpY)KHOCTH. HampasieHue
CKOPOCTH.
dopmyna [jIsI BBIUHC/IEHUS] CKOPOCTH uepe3 paZiiyC OKPY>KHOCTH W TIepHO[
obpaiijeHus:

2nR

T

LleHTpoCcTpeMuTebHOE yCKOpeHHe. HarpaBieHue 11eHTPOCTPeMUTeTbHOTO
yckopeHusi. DopMmyJia [/l BBIUMC/IEHUS] YCKOPEHMUSL:

1.6
2
o
TR
dopmyra, CBA3bIBaOLIast TIEPUOJ, U UaCTOTy 00OpaliieHust:
V= !
" g
Macca. ITnotHocTs BeljectBa. @opmyJia A5l BHIYMC/IEHUS MIOTHOCTU:
i m
1.7 v
1.8 Cuna — BeKTOpHas pusnueckas BesimurHa. CrioykeHue Cui
1.9 SIBnenue uHepuuu. [1epBbiii 3akoH HbroTOHA
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHaripaB/1eHHOCTb BEKTOPa YCKOPEHHsI Tejla U BeKTOPa CUJIbI, 1eUCTBYIOLLEN
Ha Teso
B3aumogeiictBue Ten. TpeTtuit 3akoH HbtoToHa:
ﬁ"‘i pe _F
21 12
1.11
TpeHre TOKOSI U TpeHHe CKObXeHUs. PopMyna [/ BBIUMC/IEHUS MOZYJ/IS
CWJIbI TPEHUS CKOJIbXKEHUS:
1.12 F,=u-N




Hedopmaiuss Tena. Ympyrue W Heyrpyrue pAeopMauvu. 3aKOH YIIPYrou
Jedopmaruu (3akoH ['yka):

1.13 F=k-Al
BcemupHoe TAroreHve. 3aKkOH BCEMUPHOI'0O TATOTEHUS:
My - My
R>
114 Cuna TspKeCTH. Y cCKopeHHe CBOOO/THOTO TIa/IeHUS.
dopmyna A BEIUKMCIEHUs] CHIIBI TsDKeCTH BO/M3M moBepxHocTu 3emsu: F =
mg.
[erxeHue riaHeT BOKpYr CosHija. IlepBas kocMuueckass CKOpPOCTb.
HesecoMoCTb 1 nieperpysku
Wmnysibc Tesla — BeKTOpHas (pu3nyeckasi BeJIMuMHa.
1.15 p=mo
VimnyibC cuctemsl Tesl. MIsMeHeHue uMiy/ibca. MIMIynbCc CUsIb
3aKOH COXpaHeHUsl UMITyJIbCa /1J11 3aMKHYTOU CUCTeMBI Te:
1.16 DP=nyUy +m, Uy =const
PeakTHBHOe [IBIKEHHE
MexaHnueckasi pabota. @opMyiia /7151 BBIYUCIEHUST paOOThI CHITBI:
A=Frooso
MexaHnuecKast MOIIHOCTb:
1.17 {
N==
I
1.18 KuHeTnyeckas v noTeHLMabHast SHeprus. @opmyiia /11 BBIUKMCIEHUS

KHUHEeTHUUYeCKOM SHepruu:

L
2
Teopema o KuHeTHUeCKoOU SHeprur. PopMyia i BLIUUCIeHUS
MOTeHLIUaTbHOW SHEPTUH TeJia, TIOJAHSITOTO
HaJl 3eMJIEH:

E _ =meh
P o




1.19

MexaHuyeckast SHeprus:

E=E,+E,

3aKOH COXpaHeHHsl MeXxaHUueCcKou sHepruv. dopmyra [/1s 3aK0Ha COXpaHeHUs!
MexaHWUYeCKOM SHepruv B OTCYTCTBHe CUJl TpeHus: E = const.
[TpeBpaiieHrie MexaHUUECKOM SHEPTUX NTPU Ha/IMUWKY CHJIbI TPEHUS.

1.20

[TpocThie MexaHU3MBI. «30/10TO€e MMPAaBUI0» MeXaHUKH.
Poruar. MomeHT cuiibl: M - FI.
Y cyioBre paBHOBECHS phlyara:

M +M, +..=0
IMopBwKHBINA 1 HenoABWKHBINA 6/10kK. KT/ MpOCTBIX MeXaHU3MOB,

n= Anonesnas

Aaaq:aqamaﬂ

1.21

[aByieHue TBEpAOro Tesa.

dopmyia /17151 BBIYUC/IEHNS 1aBieHnsl TBEPJOro Tesa:

=
P=rg:

HaBnenue rasza. ATMocdepHoe JjaBjieHue.
I'mppocraTueckoe JjaBjieHWe BHYTPU XUJKOCTH.
dopMyrna [i/151 BBIYUC/IeHUs [JaB/IeHHs BHYTPU XKUJKOCTHU:

p=pgh+p_,

1.22

3akoH Ilackans. I'napaBanyeckuii rpecc

1.23

3akoH Apxumena. Dopmysa pAssi  onpefiesieHUsT BBITAJKWBAIOIIEd CUJIbI,
JleliCTBYIOILIel Ha Teso, TIOTPY>KEHHOe B JKUJKOCTb WM ra3s:

F_—"-_I;.'i. =ng

YcnoBue nnaBaHus Tena. [Inapanue CyJOB ¥ BO34yXOIl/laBdHHE

1.24

MexaHuueckue KosebaHUs. AMIUIMTY/a, TEPUOZ W UacToTa KoseOaHUM.
dopmyiia, CBSI3bIBAIOIIAst YaCTOTY U TIepro/| KoyiebaHuit:

1.25

MaremaThuecKuii M TPY)KUHHBIM MasTHUKU. [lpeBpallleHrWe >Hepruu npu




KonebaTeTbHOM ABW>KEHUN

1.26

3aryxatomiye Konebanusi. BoiHyxzeHHbIe KoiebaHus. Pe3oHaHC

1.27

MexaH1uecKHe BOMHBL IIpOJ0/bHBIE U ITONIEpeYHble BOJHBIL [IJIMHA BOJHBI U
CKOPOCTb PaCIpOCTPaHEHHsI BOJIHBL:
h=v-T

1.28

3ByK. I'poMKOCTh U BbicOTa 3ByKa. OTpakeHue 3BYKOBOM BOJIHbI Ha I'DaHUL|e
IByx cpefl. IHdPpa3ByK U yIbTpa3ByK

1.29

IIpakmuueckue pabomnl

V3mMepeHue cpefiHel TUIOTHOCTM BellleCTBa; apXMMeZOBOM CUJIbI; JKECTKOCTU
TIPY>KUHBI; K03(dUIMeHTa TpeHUsl CKObKeHUsi; paboThbl CUJBI TPEHUS], CUJIbI
YIIPYTOCTH; CpefHel CKOPOCTH ABWKeHHs OpycKa 1O HaK/JIOHHOW TIIOCKOCTH;
yCcKopeHUsi OpycKa TIpM [JBW)KEHWH I10 HAKJIOHHOW TIIJIOCKOCTH; YacTOThI U
nepuofia Kosje0aHWM MaTeMaTH4ecKoro MasiTHUKA;, 4YacTOThl W Tepuoja
KosiebaHWi MPY>KWHHOTO MasiTHUKA; MOMEHTa CHJIbI, A€HCTBYIOILEr0 Ha pbIvar;
paboThl CHU/IBI YIIPYTOCTH TPU TOAbEME Tpy3a C TOMOLIBIO HEMOJBM)KHOTO
0/10Ka; paboOThI CHJIBI YIIPYTOCTH TIPU MOBEME TPy3a C IMOMOLBIO TIOABKHOTO
6/10Ka.

WccnenoBaHue 3aBUCHMOCTH apXUMeOBOM CUJIBI OT 00BbEMa TOTPYKEHHOMH
4yacTy Tesla U OT IJIOTHOCTU KUJKOCTH; He3aBUCMMOCTH BbITA/IKUBAKOLLE CUJIBI
OT Macchbl TeJa; CU/bl TPEHUSI CKOJIbXKEHUS] OT CUJIbI HOPMajIbHOTO JaBJIeHUs U
OT poja TOBEPXHOCTH; CW/bl YNPYrOCTH, BO3HUKAWOLIeH B TNPYXHUHe, OT
crerieHd fedopMaluM TIPY>KWUHBI; YCKOpeHUsi Opycka OT yrya Hak/JOHa
HarpaB/soLLel; mepro/a (4acToThl) KosiebaHWN HUTSHOTO MasiTHUKA OT JIJTUHbI
HUTH; Tepyuoja KosiebaHWK TPY)XXUHHOTO MasiTHUKAa OT MacChl rpy3a H
YKECTKOCTH TIPY)KMHBI; WCCIe[0BaHWe HEe3aBUCHMOCTU Tepuoja KosiebaHui
HUTSIHOTO MasATHMKA OT Macchl rpy3a. [IpoBepka ycioBust paBHOBeCHs pbluara

1.30

dusuueckue seneHUs 6 npupode: TIDUMEDPHI [JBWKEHUS C Ppa3TMUHBIMU
CKOPOCTSIMM B JKMBOW M HE>KUBOU TIPUPO/e, /IeHiCTBUe CU/bl TPeHUs B MPHpPO/ie
U TeXHUKe, TIPWIWBbI W OT/MBBI, ABWKeHHe TulaHeT COJIHEUHOW CHCTEeMBI,
peaKkTHBHOe [IBI)KEeHHe YKUBBIX OPraHU3MOB, PbIUary B Tejie YejoBeKa, BIUsSHIEe
aTMOC(epHOTrO ZaB/ieHUsT Ha >KUBOW OpraHM3M, TlaBaHWe DbIO, BOCIIPUSTHE
3BYKOB JKUBOTHBIMH, 3eMJIETPsICEHNE, CeliCMUUeCKHe BOJTHBI, I[yHaMH, 3X0

1.31

TexHuueckue ycmpoticmeda: CHUJJOMETD, [JaTUWKW TI0JIOKEHUs], PacCTOSIHUS U
YCKOpEeHUsl, JUHAMOMETp, TIO/IIUITHAKY, paKeThbl, pblYar, TOJABWKHBIA U
HeIo/IBI)KHBIN OJIOKM, HAaKJIOHHAsI TJIOCKOCTb, TIPOCTbIE MEXaHH3Mbl B OBITY,
coo0IaroIuecss CoCy/bl, YCTPOWCTBO BOJOINPOBO/A, TM/PaBINYeCKUM Tpecc,
MaHOMeTp, OapomeTp, BBICOTOMep, TIOPILIHEBOW HAcoC, apeoMeTp, 3XO0JIOT,




HCII0J/Ib30BaHHWE Y/IbTPA3BYKd B 6bITy N TeXHHKe

2 TEITJIOBBIE ABJIEHUA
OcCHOBHbIE  TIOJIO)KEHUS]  MOJIEKYJ/ISIPHO-KMHETUYECKOW TeOpUM  CTPOEHUs
2.1 BelllecTBa. Moien TBEPJOro, >KUAKOTO U Ta3000pa3HOT0 COCTOSTHUI BelljecTBa.
Kpucrannuueckve 1 amopgHble Tena
59 [JBwkeHve yactul BelectBa. (CBS3b CKOPOCTHA [BWKEHUS YaCTUL| C
' Temriepatypoil. BpoyHoBckoe fBikenue, anddysus
2.3 CmauuBaHue ¥ Kanu/UIsipHbIE SIBJIEHUS
2.4 TersioBoe paciiMpeHue U cKatve
2.5 TersioBoe paBHOBeCHe
26 BHyTpeHHsis1 3Heprusi. PaboTa W Teriomepesada Kak CIIOCOObI W3MeHEHUs
’ BHYTPEeHHel SHepruu
2.7 Buzpl Terionepeauu: TeryionpoBOAHOCTb, KOHBEKLYs, U3/TyueHue
HarpeBanne wu oxnaxzeHde Teja. KoauuyecTBO  TervioTel. Y esibHast
TeIJIOEMKOCTE:
28 O=cm(t,—t,)
3aKOH COXpaHeHHWs 3Hepruyd B TeIUIOBBIX Ipolieccax. YpaBHEHHE TeIlJIOBOrO
GanaHca:
2.9 QI_QE +. =0
VcnapeHve u KoHfeHcaiusi. V3MeHeHuWe BHYTpeHHell SHepruv B Mpoliecce
510 WCapeHusi W KOHJeHcauud. KureHuve JKUAKOCTU. YJe/lbHas TerioTa
' napoo6pasosanusi: L = Q/m
2.11 BraxxHoCTh BO3yXa
[lnaBneHve ¥ KpucTalausalusi. V3MeHeHHWe BHYTPeHHeM SHEpruu IIpu
T/1aB/IEHUY U KPUCTA/UIA3aLuu. Y le/ibHas TeIyioTa MJ1aB/IeHus:
2.12 5
=
m
BHyTpeHHsI1 3Heprus CropaHvds TOIUIMBAa. Y[e/bHas TeIJioTa CropaHust
2.13 TOIUIMBa: q = Q/m
2.14 [TpuHLUITEI paboThI TeTIOBLIX ABUrareneit. KI1/ TerioBoro gBuraresis




ITpakmuueckue pabombl

V3mepeHue yzle/IbHOM TeMJIOEMKOCTH MeTa//IM4eCKOro LIWIWH/PA; KOJIu4ecTBa
TEryIOThbI, TIOJYYeHHOTO BOJOM KOMHATHOW TemrepaTypbl (PUKCHUPOBaHHOM
Maccbl, B KOTOpPYIO OMylleH HarpeTbiii LWIWHAP; KOJUUeCTBa TerIoThI,

2.15 OT[JaHHOT'O0 HarpeTbiM LMUHJPOM, MOC/Ie OMYCKaHWs ero B BOAY KOMHAaTHOM
TeMIlepaTypbl; OTHOCUTENbHOW BJI@KHOCTU BO3[yXa; Y/elbHOM TerIoThl
nnaBjieHus1 fbjAa. VcciefoBaHWe W3MeHeHUsI TeMIlepaTypbl BOJbI  T[PU
pa3/IMYHbIX YCIOBUSIX; SIBJIeHUs] TerjiooOMeHa TMpU CMeLIMBaHUM XOJIOJHOU U
ropsiueid BoZibl; poLiecca UcrapeHus
dusuueckue s61eHUsL 8 npupooe: TIOBEPXHOCTHOE HaTsKeHWe U KalW/IspHble

2.16 sIBJIeHUs. B NIpUPOJie, KPUCTA/I/IbI B IIpUpoje, usnyyenue CoJsiHLa, 3aMep3aHue
BO/IOEMOB, MOPCKUe Opu3bl; 00pa3oBaHUe POChI, TYMaHa, UHes, CHera
TexHuueckue ycmpolicmea: Kanwsipbl, IPUMepbl UCI0/Ib30BaHUsI KPUCTAJIIOB,

517 JKUJKOCTHBIM TEPMOMETP, [JaTUMK TeMIepaTypbl, TEPMOC, CUCTeMa OTOILJIEHUS

' JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBasi TypOrHa, JBUTaTe/lb BHyTPEHHeTr 0
CropaHusi
3 SJIEKTPOMATHUTHBIE ABJIEHW A

3.1 JJiekTpu3aLus Tes. JIBa BUia 3/IeKTPUYECKUX 3apsiZioB

3.2 B3aumogelicTBue 3apshkeHHbIX Tesl. 3aKOH KysioHa

3.3 3aKOH COXpaHEeHUs 3JIEKTPUYECKOro 3apsija

3.4 OnekTpyuueckoe mnose. HanpsokéHHOCTb 3nekTpyuyeckoro mnons. IlpuHuuyn

' CYTIepIO3ULIMU 3/IeKTPUYECKUX TT0/1el (Ha KaueCTBEHHOM YPOBHE)
35 Hocurtenn »snekTpuueckux 3apsfoB. [leiicTBUe 3/eKTPUUeCKOTOo TMO/s Ha
’ 371eKTpUueckue 3apsifbl. [IpOBOJAHUKY U AUS/IEKTPUKU
[TocTosIHHBIN 31eKTpUYecKui TOK. [JericTBuUS 3/1eKTpuyeckoro Toka. Crsa Toka.
Hamnpsokenue.

3.6 I=qt,U=Aq
ONeKTpUYeCcKoe COMPOTUB/IEHHE. Y IeJIbHOE 3/IeKTPUUeCKOe COMPOTHB/IEHHE:

3.7 R =pl/S

3.8 3akoH Oma A1 yyacTka snektpuueckoit uenu: I = U/R

3.9 [TocnepoBaresibHOe coeJiHeHMe TIPOBOHUKOB:

I,=1,: U=U,+U,; R=R+R,




Hapanneanoe coeqrHeHWEe TIPOBOJHMKOB PABHOI'O COTIPOTUBJIEHUSA:
, .

U =UyI=1I+I;R=

CMelllaHHBIe CcoearMHeHHS TTIPOBOAHUKOB

PaboTa ¥ MOIITHOCTh 3/1eKTpruueckoro Toka. A = Ult, P = Ul

3.10
3akoH [I>xoysist — JleHria:
2
3.11 Q=I"-R-t
312 OneiT Opcresa. MarHuTHoe Iojie IPSMOrO IPOBOJHUKA C TOKOM. JInHuu
' MarHMTHOM UHJYKLUN
3.13 MarHutHoe T107le TIOCTOSIHHOIO MarHuta. B3auMofielCTBHe TIOCTOSIHHBIX
' MarHuTOB
3.14 JelcTBYe MarHUTHOTO T0JIS1 HA MPOBOAHUK C TOKOM
3.15 OrnbiTel Papages. SIBeHre 371eKTPOMarHUTHOM UHAYKIMK. [IpaBuio JleHia
IIpakmuueckue pabomnl
V3mepeHnre  3/IeKTPUUECKOrO  COINPOTUB/IEHUS  PEe3UCTOpa;  MOILLHOCTU
3/IEKTPUUECKOTO TOKa; PabOThI 37IeKTPUYECKOT0 TOKA.
VccnemoBaHue 3aBUCMMOCTU  CW/Ibl TOKA, BO3HHUKAOLIEro B IIPOBOJHUKE
316 (pe3ucTopsl, TaMIIOUKa), OT HaNpsUKeHUsI Ha KOHLIAX NPOBO/IHMKA; 3aBUCUMOCTH
' COIPOTHUBJIEHUS OT [JIMHBI IIPOBOJHUKA, IJIOLaY ero MoIepeyHoro ceyeHus U
YZe/IbHOI'O COIIPOTHBJICHUS.
IIpoBepka mpasuia [/ 3/1eKTPUUeCKOro HalpspKeHUs MPU 10C/e/ioBaTe/IbHOM
COeIMHeHUM [IPOBOJHUKOB; IpaBUa [Jisd CUIbl 3JIGKTPUUECKOrO0 TOKa IIpU
rapasizieJIisHOM COeIMHeHNY TIPOBOJHUKOB (Pe3UCTOPbI U JIaMITOUKa)
dusuueckue seneHUsi 8 npupoode: 37eKTpUUECKHe sIBJIeHWs B aTMocdepe,
3.17 3/IeKTPUUECTBO >KUBBIX OPraHU3MOB, MarHUTHOE 10Jie 3eMJ/IH, Apeid MoIHCoB,
POJIb MAarHUTHOTO T0JISA JJ1s1 )KU3HU Ha 3eMJie, NOJIIPHOe CUsTHUe
TexHuueckue ycmpolicmea: 31eKTPOCKOI, amriepMeTp, BOJIbTMETP, peocTar,
CUéTUMK  3JIEKTPUUECKOW  HSHEpPruM, 3JeKTPOOCBETUTe/bHble  TIPUOOPHI,
3.18 HarpeBaTeJ/IbHble 3JIeKTPOTTPUOOPEI (mpumepsr), 3/1eKTpUYecKue
NpefloXpaHUTeNN, 3/eKTPOMAarHuT, 3J1eKTPOJBUrare/b IIOCTOSHHOIO TOKa,
reHeparop I[OCTOSIHHOI'O TOKa
3.19 DJIEKTPOMarHuTHbIEe BOJIHBI. [11kasa 3/1eKTpOMarHUTHBIX BOJIH
3.20 JlyueBast mogienb cBeta. IIpssMonMHeliHOe pacripocTpaHeHye CBeTa
3.21 3aKOH oTpakeHUs cBeTa. I170cKoe 3epkano




3.22

HPEJ'IOMJIEHI/IE cBeTa. 3aKOH npeyioM/ieHus CBeTa

3.23 Jucnepcus cBeta
394 JIunza. Xog nyyeii B nvH3e. POKyCHOe paccTosiHUe JIMH3bl. OnThueckas cumia
' manskr: D = 1/F
3.25 ['na3 Kak onTrueckas cucrema. OnTryeckre MpuOOpPbI
IMpakmuueckue pabombil
##HPar###l3MepeHre ONTHUECKOW CHU/BI CcOOMparoiied JUH3bI; (OKYCHOTO
pacCTosTHUSI coOMparollel MMH3LI (TI0 CBOMCTBY paBeHCTBA pa3MepoB TpeMeTa
1 n300paykeHus1, KOrzia TIpeIMeT pacrio/io’keH B JBOMHOM (hoKyce), TTOKa3aTesst
3.26 TpeIoM/IEHHUs CTeKJIa.
###Par###llccnenoBanre CBOMCTBA M300pa)keHUs], TIOJyUeHHOTO C TIOMOIIBIO
cobuparorrield JMH3bI; U3MeHeHUs (POKYCHOTO DPACCTOSIHUSI JIBYX CIOXKEeHHBIX
JINH3; 3aBUCHMMOCTU yTJjia TMpeJIoM/IeHHsI CBETOBOrO jy4ya OT yIJa MajieHusl Ha
rpaHUlLle «BO3/YX — CTEKJ/IO»
3.97 dusuueckue seneHusi 8 npupoode: 3aTMmeHuss CosHila U JIyHbI, 1iBeTa Ter,
' OTITHUECKHe siB/ieHus B atMocdepe (1iBeT Heba, pedpakiiys, pajsyra, MUPax)
328 TexHuueckue ycmpotlicmea: OUKH, TIePUCKOI, (oToarmapar, ONTHUeCKue
' CBETOBO/bI
4 KBAHTOBGLIE ABJIEHUA
41 PasnoakTBHOCTb. Anb(da-, 6eTa-, raMmma-u3nydyeHusi. Peakiyu anbda-u Geta-
’ pacriazia
49 OmnbiTel Pe3epdopzsa mo paccesHuio anbda-uactuil. [lnaHeTapHas MoZesb
’ aTroma
4.3 CocraB aToMHOr o siipa. M30Torsl
4.4 [Teprog mosypacriaia aTOMHbIX siiep
4.5 fnepHble peakiiMu. 3aKOHbI COXpaHeHUs 3aps0BOr0 U MacCOBOT'0O Yuce
Qdusuueckue seneHuUss 8 npupode: eCTeCTBeHHbIM paJMOAKTHUBHBIN (DOH,
4.6 KOCMUUeCKHe Jyud, paJJMOaKTMBHOE W3/yueHue TMPHUPOJHbIX MHUHEepasoB,
JleliCTBUe paJJMOAKTHUBHBIX U3/TyUueHH Ha OpraHu3M uesioBeKa
47 TexHuueckue ycmpolicmea: CrieKTpOCKOII, UHAUBUAYaIbHbINA J03UMeETp, Kamepa

BusbcoHa, sijepHas SHepreTvka




YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /11 YYEHUKA

METOINYECKHWE MATEPHUAJIbI V11 YUUTEJIA

IONPPOBBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETHU
MHTEPHET



