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ITIOACHUTEJIbBHASA 3AIIMCKA

[TporpamMmMa 110 (H3MKe Ha ypOBHE OCHOBHOrO 00IIero o0pa3oBaHUs
CoCTaB/ieHa Ha OCHOBE TIOJIO)KE€HWH W TpeOOBaHMM K pe3y/ibTaTaM OCBOEHHS Ha
6a30BOM ypoBHE OCHOBHOM 0Opa3oBaTe/bHOM MPOTrPaMMbl, IIPe/[CTaBIeHHbIX B
®I'OC O0O0, a Takxe ¢ yuéTom ¢eepasbHON paboueil MporpaMmbl BOCITUTAHUS U
Komnrtienuu riperniofjaBaHusi yueOHoro npegmeTa «PU3nKa».

Copep)kaHve mMporpaMMbl 10 (U3MKe HarpaBieHO Ha (opMUpoBaHUe
eCTeCTBEHHOHAYYHOW TPaMOTHOCTH OOYYaloIUXCs W OpraHU3alvio U3yueHUs
(bu3uKM Ha JesTeNlbHOCTHOM OCHOBe. B mporpamme 1o ¢u3uKe yUUThIBAKOTCS
BO3MOXXHOCTH yueOHOTOo TipegMeTa B peanu3aiuu TpeboBanniit ®I'OC OO0 k
TIJITAHUPYEeMbIM JTMUHOCTHBIM U MeTarlpe/IMeTHBIM pe3y/bTaTaM 00yueHMUs], a TaKxKe
MeXXIpeZIMeTHbIe CBSI3M eCTeCTBeHHOHAYUYHBIX YueOHBIX MpeAMeTOB Ha YpOBHE
OCHOBHOT0 0011]ero 06pa3oBaHMs.

[TporpammMa 110 (hM3MKe yCTaHABIWBAeT pacrpeziesieHre yueOHOro MaTepuasa
o rojam oOyueHus (TI0 Kjaccam), TipejijlaraeT MPUMEePHYIO T0C/ieJ0OBaTe/IbHOCTD
W3y4yeHUsi TeM, OCHOBaHHYIO Ha JIOTMKe pa3BUTUS TIPEeJMETHOr0 COJepKaHUs U
y4éTe BO3paCTHLIX 0cobeHHOCTel 00yJaroImxcsl.

[Tporpamma 10 (u3uKe pa3paboTaHa C 1je/lbl0 OKa3aHUs MeTOoJuYecKoi
TIOMOIIIY YUUTEJTI0 B CO3AaHUM paboueli TporpaMMel 1o yuebHOMY TpeiMeTy.

dusuKa sIB/sSeTCsS CUCTeMO0OPa3yILIKMM [I/Is1 eCTeCTBeHHOHAYUHbIX yYueOHbIX
TpeIMeTOB, TIOCKOMBKY (H3MUecKre 3aKOHBI Jie)kaT B OCHOBe IIPOLIeCCOB U
SBJIEHUN, H3yyaeMbIX XuMuel, Ouosiorveil, acTpoHOMUeW U (U3NUECKOU
reorpadueldi, BHOCUT BK/JaJi B eCTeCTBEHHOHAayUYHyl KapTUHY  MHPa,
rpeocTaB/isieT Hawbosiee sicHble 0Opa3i[bl TIPUMEHEHWsT HayuyHOro MeToja
TO3HaHUsI, TO eCTh Criocoba MoyueHust JOCTOBepHbIX 3HaHUI 0 MUpe.

OpHa W3 TJIaBHBIX 3aziau (hU3nUecKoro oOpa3oBaHHsI B CTPYKType O0O0Iiero
o0Opa3oBaHUsI COCTOMT B (POPMHPOBAaHWM €CTECTBEHHOHAyUHOM TPaMOTHOCTH H
VMHTepeca K HayKe y 00y4Jaroiuxcsl.

W3yuenne ¢usuku Ha 06a30BOM ypoBHe TIpeArioyiaraeT — OBJafieHHue
C/Ie[IyIOIUMU  KOMIIETEHTHOCTSIMM, XapaKTepU3yHIUMU eCTeCTBeHHOHayUHYIO
IPaMOTHOCTb:

e HAY4YHO OOBSICHATH SIBJIEHUS;

e OlIEHMBAaTh ¥ TIOHUMAaTh 0COOEHHOCTH HayYHOTO UCC/IeZIOBAHNS;

e UVHTEpPNpeTUpPOBaTb  JlaHHble W  WCMO/b30BaTb  HayuHbIE
Jl0Ka3aTesibCTBa [I/Isl IOJTyUeHuUsl BbIBO/IOB.

Llenu wu3yueHusi (PU3MKA Ha YpPOBHE OCHOBHOTO 00iijero o0pa3oBaHus
oripesiesieHbl B KoHIenuu TiperofiaBaHust yueOHoro mnpeamera «®Pusnka» B
oOpa3oBarenbHBIX OpraHu3anusix Poccuiickot @Pepepariyy, peanu3yrOMUX
OCHOBHBIe  0011je0Opa3oBaTe/ibHble TPOTPaMMbl, YTBEP)KAEHHOW pellleHHueM
Kosniernn MunuctepcTBa nipocBenenusi Poccuiickor ®@enepanuu (IpoTOKO OT 3
nekabpst 2019 r. Ne [TK4BH).

e uzyuenus pusukm:



npuoOpeTeHHe WHTepeca W CTpPeM/IeHHs O0ydJarol[uxcsi K HayuHOMY
W3y4YeHHUIO0 TPUPO/Ibl, Pa3BUTHE MX HHTE/JIEKTyalbHBIX W TBOPUECKUX
CIIOCOOHOCTe};

pa3BUTHE TIPe/ICTaB/IeHU 0 HAyUHOM MeTo/le TI03HaHUsI U (popMUpOBaHUe
HCC/e/I0BaTe/TbCKOT0 OTHOIIIEHUSI K OKPY KaloI[M SIBJIEHUSIM;
dbopMUpoOBaHWe HAyYHOTO MHPOBO33peHHsI KakK pe3y/bTaTa U3yueHUs
OCHOB CTPOeHUsI MaTepuu U (pyHJjaMeHTaTbHbIX 3aKOHOB (PU3HKY;
dbopMupoBaHue TIpefiCTaB/AeHUN O posid (DU3MKU [IsT Pa3BUTHSL JIPYTHUX
eCTeCTBEeHHBIX HayK, TEXHUKU U TeXHOOTUH;

pa3BUTHE  TIPeAICTaB/eHHWM O  BO3MOXKHBIX  cdepax  Oyayiei
ripodeCcCrOHAbHON /1esITeTbHOCTH, CBSI3aHHOU C (DU3UKOM, MOArOTOBKA K
nanbHelieMy 00yUeHHI0 B 3TOM HallpaBJ/IeHUH.

HocTkeHre STUX liejieli MporpaMMbl 10 (M3MKe Ha yYpOBHE OCHOBHOTO
o61iero obpa3zoBaHusi o0ecTieurBaeTCs pellieHHeM C/IeAYIOIUX 3a/4au:

npuobpeTeHWe 3HAHWW O /[AWCKPETHOM CTPOEHWU Bell[eCcTBa, O
MeXaHUYeCKUX, TeIJIOBbIX, 37eKTPUUEeCKUX, MarHUTHBIX U KBAHTOBBIX
SIBJIEHUSIX;

npuobpeTeHre yYMEHWM OMUCHIBAaTh U OOBSICHATh (PU3NUecKue sB/I€HUS C
MCI0J/Ib30BaHMeM T10/TyYeHHbIX 3HAaHUM;

OCBOEHHWE METO/IOB pelleHWss TIPOCTeWIIMX pacuyéTHbIX 3ajau C
MCITI0J/Ib30BaHUEM bur3nueckKux Mo/iesien, TBOPUYECKUX U
MPaKTUKOOPUEHTUPOBaHHBIX 3a/1ay;

pa3BUTHe YMeHUl HabMoAaTh TIPUPO/IHBIE SIBJIEHUSI U BBITIOJHSTE OIBITHI,
naboparopHele paboOTbl W 3SKCIIePUMeHTajbHble UCC/IeJOBaHUS C
MCI0/Tb30BaHNEeM U3MepUTe/TbHBIX PHO0pPOB;

OocBoeHUe TIPHEMOB paboThl ¢ HMHMOpMaleli hHU3MUecKoro Co/iep>KaHus,
BKJIFOYasi UH(OPMAaLIMIO O COBPEMEHHBIX JOCTWKEHHUSAX (PU3MKH, aHaU3 U
KPUTHUYECKOE OLleHWBaHWe MH(OpMaLuy;

3HAaKOMCTBO CO C(hepaMu NIPO(PeCCUOHAILHOM [1eATe/TbHOCTH, CBI3aHHBIMU
C (U3MKOM, W COBpPEMEHHbIMU TEXHOJIOTMSIMM, OCHOBaHHbBIMU Ha
JNOCTW)KeHUSIX (PU3NUYeCcKOr HayKH.

Ha usyuenue ¢usuku (0a30BbIli ypOBeHb) Ha ypOBHe OCHOBHOTO 00Ilero

obpa3oBaHust 0TBOAUTCA 238 yacoB: B 7 Kiacce — 68 vacoB (2 yaca B Hefiestio), B 8
Kiacce — 68 yacoB (2 yaca B Hefient0), B 9 Knacce — 102 yaca (3 yaca B HeJie/t0).

ITpeasiaraeMelii B iporpaMMe 1o (GU3MKe MepeuyeHb J1abopaToOpHBIX paboT U
OTBITOB HOCHUT PEKOMEH/IaTe/IbHbIM XapaKTep, YUUTe/b JeflaeT BbIOOp MpoBeZieHus
nabopaTOpHBIX PabOT W OIBITOB C YYETOM HWHAWBU/ya/IbHBIX 0COOEHHOCTeM
00yYaroIUXCsl, CIMCKa KCIIeEPUMEHTA/IbHBIX 3a/laHuH, TpejiaraeMblX B paMKax
OCHOBHOT'0 IOCYZIapCTBEHHOT0 3K3aMeHa 10 (hH3uKe.



COJEPKAHUE OBYUEHUSA
7 KIIACC

Paszpien 1. ®usuka U eé posib B I03HAHUU OKPY)Karllero Mupa.

dusrvka — Hayka O mpupofe. fABneHus npupogbl. Pusnueckue SBICHUA:
MeXaHuueCKue, TeIUIOBbIe, 3/IeKTPUUeCKre, MarHUTHBIe, CBETOBBIe, 3BYKOBEIE.

dusrueckre BeIUUMHBbI. V3MepeHue (QU3NUECKUX BeJUUMH. Pu3nueckue
nipubopkl. [TorpermHocTs 3MepeHuid. MeXkJyHapoHasi CUCTeMa eUHMII.

Kak ¢usmka u [Apyrue ecTeCTBeHHble HayKud HW3yuyalOT MPUPOAY.
EcTecTBeHHOHayuYHbId MeTO[] TIO3HaHUs: HaO/O/eHre, TMOCTAaHOBKAa HAayYHOTO
BOTIPOCA, BBLIIB)KEHHE THUTIOTe3, SKCIIeEPUMEHT 10 TIPOBEPKe TUroTe3, 00bsiCHeHe
Habsro1aemMoro sieieHys. Omnrcanve pU3nUecKUX sIBEHUM C TIOMOIIbIO MO/Iee.

emoncmpayuu.

1. MexaHuueckue, TeIIOBble, 3/IeKTPUYECKUe, MarHuTHble, CBETOBbIE

SIBJICHUS.

2. ®usnyeckue TpUOOPHI U TIPOLeAypa MPSMbIX U3MepeHH aHa/oroBbIM U

1[1($pOBBIM IPUOOPOM.

JlabopamopHble pabombl U ONbIMbI.

1. OrmpesienieHyie 1ieHbI [ieJIeHUS LIKaIbl ©3MepUTe/ILHOr0 TIprbopa.
V3mepeHrie pacCTOSTHUM.

M3mepeHrie 00bEMa >KUIKOCTH U TBEPZOIO TeJla.
OrnipefiesieHre pa3MepoB MaslbIX TeJl.
V3mepeHue TemriepaTypbl IIpU MOMOLM JKUAKOCTHOIO TepMOMeTpa U
JlaTurKa TemriepaTyphl.
6. IIpoBeseHue ucciefoBaHUs I10 IPOBEpPKe TUIIOTe3bl: [AIBHOCTH I10J1ETa
I1apyKa, MyIIeHHOr0 TOPU30HTabHO, TeM 0oJibllle, yeM 0oJibille BbICOTA
IyCKa.

Paspen 2. IlepBoHaua/ibHbIe CBe/JeHUA 0 CTPOEHUM BellecTBa.

CtpoeHue BelecTBa: aTrOMbl W  MOJIeKY/bl, WX pa3Mepbl. OTMbITHI,
JlOKa3bIBarollj1e JUCKpPeTHOe CTPOeHue BellecTBa.

[JBwkenrve yactyl, BellectBa. (CBsi3b CKOPOCTU [BWKEHUS YacCTUL] C
TeMriepaTypoii. bpoyHoBckoe aBwxkeHue, nud@ysusi. B3aumopelicTBue uacTull
Bell|eCTBa: MPUTSIKeHUe U OTTa/IKUBaHUe.

ArperaTHble COCTOSIHWS BeIl|eCTBa: CTPOEHWe ra3oB, XUAKOCTEN U TBEPABIX
(KpUCTanMyeckrx) Tej. B3auMOCBsI3b MeXAy CBOWCTBaMM BeLIECTB B pa3HbIX
arperaTHbIX COCTOSTHUSIX U UX aTOMHOMOJIEKY/ISIpHbIM cTpoeHreM. OcobeHHOCTH
arperaTtHbIX COCTOSTHUM BOJbI.

demoncmpayuu.

1. HabstogeHre OpPOyHOBCKOTO JBUKEHMUS.

2. Habmrogenuve auddy3um.

3. Habmomenve  siBmeHuid,  OOBSICHSIIOIIUXCS — TPUTSDKEHHUEM WU

OTTa/IKUBaHWEeM YaCTUL] BelljecTBa.
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JlabopamopHble pabombl U ONbIMbI.
1. OueHka [JuaMeTpa aroMa MeTOAOM PpsfoB (C  UCIO/Jb30BaHUEM
(oTorpadun).

2. OrbITHI 110 HA0JIIOIEHUIO TETJIOBOTO PacIIMpeHHs ra3oB.

3. OmnbITI MO0 0OHAPY>KEHUIO JeNCTBUS CUT MOJIEKY/ISIPHOT'O MPUTSKEHUSI.

Paspgen 3. /IBkeHne U B3aMMO/ielCTBUE TeJl.

MexaHuueckoe [BWKeHUe. PaBHOMepHOe W HepaBHOMEpDHOe [BUKEHUe.
Ckopoctb. CpefiHsII CKOPOCTb TIPM HEpaBHOMEPHOM [BWXKeHWU. Pacuét nyTtu u
BPeMeHU [IBUKEeHUSI.

fBneHve wvHepuuM. 3aKOH HHepUMH. B3aumopencTBrhe Tesl KaK MPUYMHA
W3MeHeHHs CKOPOCTU [BWKeHMs Tes. Macca Kak Mepa HWHEPTHOCTU Tejla.
[InoTtHOCTE BemjecTtBa. CBsi3b IUIOTHOCTU C KOJMUECTBOM MOJIEKYJI B eJUHULIE
0o0BEMa BelljeCTBa.

Cula KaK XapakKTepuCTHKa B3auMozeucTBus Ten. Cuia ynmpyrocTd M 3akOH
['yka. M3MepeHue CU/IbI C TIOMOLLBIO AUHAMOMeTpa. fIBjieHHWe TATOTeHUs U Cuila
TspkecTd. Crsla TsDKeCTU Ha pyrux IiaHetax. Bec tena. HeBecomocts. CrioxkeHue
CUJI, HarpaB/IeHHBIX T10 OJHOM TpsiMoM. PaBHOgelcTByroas cui. Cria TpeHUSI.
TpeHure CKOJIb)XeHUs1 ¥ TpeHue MOoKos. TpeHre B IPUPO/e Y TeXHUKE.

emoncmpayuu.

Habto/jeHre MexaHU4eCcKoro ABMKeHUs Tea.
V3mepeHrie CKOPOCTU MPSIMOJTMHENHOTO IBMXKEHMUSI.
Habto/ieHue siBlieHYsl HHePLIUU.
HabntoseHre n3aMeHeHYst CKOPOCTH MPY B3aUMO/IECTBUM TeJl.
CpaBHeHHe MacC M0 B3aUMO/IEUCTBHUIO TeJl.
C/io>keHue CWJI, HaTlpaBJ/IeHHBIX 110 O/HOM TIPSIMOM.
JIa6opamoprle pabombl u onbIMbL.
1. OmnpejiesieHre CKOPOCTU PaBHOMEDPHOTO ABWKEHUS (IlIapyKa B XKUIKOCTH,
MO/IeJIN 3JIEKTPUYECKOT0 aBTOMOOU/IS U TaK Jjasiee).
2. OmpenienieHre CpefiHEM CKOPOCTH CKOJb)KeHHsI Opycka WM IIapyKa I10
HaK/JIOHHOU MJIOCKOCTH.
3. OmnpepiesieHue IJIOTHOCTU TBEPZOIO Tesla.
4. OmnbITbI, eMOHCTPUPYIOIME 3aBUCMMOCTh pacTsbKeHUs (Aedopmariyn)
MPY>KUHBI OT TIPUI0’KEHHOU CUJIBL.
5. OnbITbl, A€MOHCTPUPYIOLME 3aBUCUMOCTb CUJIbI TPEHHUS CKOJIbXKEHUSI OT
Beca TeJsla U XapakTepa COMPUKaCarIIUXCsl TOBEPXHOCTEM.

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

HaBnenvie. CriocoObl yMeHbBIIIeHUsI M yBe/TMueHus1 aByieHusi. [laBieHue rasa.
3aBUCMMOCTh [MiaBjieHUs1 Tra3a OT 00BEéMa, TemriepaTypbl. [lepejjaua [aBjieHUs
TBEPABIMU TejlaMM, XUAKOCTAMU M ras3amMu. 3akoH Ilackans. I[THeBmaThueckue
MallliHbI. 3aBUCUMOCTh [JaBleHUs] >XUAKOCTH OT T/ybuHbl. ['MapocTaTuueckuii
napaiokc. Coobiaroiiyecs: cocyabl. ['upaBarueckrie MeXaHU3MBbI.

ATmochepa 3emnu U atmocdepHoe JaBiieHue. [IpuuMHBI CyllleCTBOBaHUS
Bo3aymHONW obomouku 3emsd. OnbiT Toppuuemm. M3MmepeHue aTmocgepHOro
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JlaBjieHus1. 3aBUCUMOCTb aTMOC(EPHOr0 JIaB/eHUs1 OT BbICOThI HaJl yPOBHEM MODS.
[Tpubops! /151 U13MepeHust aTMOCGhEePHOTO /laB/IeHUs.

HelicTBUe >KUAKOCTU U ra3a Ha MOTrpy>kéHHOe B HUX TeJo. BbITasKuBaroias
(apxumenoBa) cuia. 3akoH Apxumesa. [InaBanue Tes. Bo3ayxorniaBaHue.

demoncmpayuu.
3aBUCUMOCTH JIaBJ/IeHUsI Ta3a OT TeMIlepaTyphbl.

[Tepenaua faBieHUs )KUJKOCTBIO U ra3oM.

Coo01jarormyecs: CoCy/bl.

I'napaBamyecKuy mpecc.

[TposiBneHue eliCTBUSI aTMOC(EPHOTo JaB/eHusl.

3aBUCHMOCTh BBLITA/IKUBAIOITE CHIbI OT 00BEMa TIOTPYKEHHOW YaCTH
TeJla U TVIOTHOCTU YKUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEN CU/IbI BECY BBITECHEHHOW JKUJKOCTH.
YcnoBue myiaBaHus Teq: MJlaBaHUE WM MOTPY>KeHUe Tesl B 3aBUCUMOCTH
OT COOTHOIIEHUS TJIOTHOCTEM Tesla U )KUJKOCTH.

JlaGopamopHblie pabombl U ONbIMbL

1. WccenoBaHue 3aBUCMMOCTH Beca Tesla B Bojle OT 00bEéMa MOTrpy>KEHHOM B
JKAJKOCTh YaCTH Tesla.

2. OrnpesiesieHMe  BBITAaTKUBAKOLEWM CU/IbI, JEWCTBYIOIEM Ha  Teo,
TOTPY’KEHHOE B )KUJKOCT.

3. IIpoBepka HE3aBUCUMOCTH BbITAaTKUBAOLLEW CUJIbI, IeMCTBYIOLLEN Ha Tes0
B JKAJKOCTH, OT MacCChl TeJa.

4. OnbITbl, JEMOHCTPUPYIOLIWE 3aBUCUMOCTh BBbITaJKWBAKOIIEN CUIIbI,
JleficTByIOllleld Ha Telo0 B JKUAKOCTH, OT OObEMa TMOrpyXEHHOW B
JKUJKOCTb YaCTH TeJia U OT IVIOTHOCTU XKUJKOCTH.

5. KoHcTpyupoBaHWe apeoMeTpa WM KOHCTPYMpPOBAaHWE JIOJKU U
oripeziesieHHe eé rpy3ornogbEMHOCTH.

Pa3pen 5. PaGoTa 1 MOLIHOCTB. DHeprus.

MexaHnueckasi paboTta. MOIIHOCTb.

ITpocThle MeXaHW3MbBI: pbluar, OJIOK, HaK/IOHHAs IIJIOCKOCTh. IIpaBusio
paBHOBecUsi pbluara. [IpyiMeHeHMe TIpaBW/Ia paBHOBeCHUsl phbluara K OJIOKy.
«3omotoe npaBwiao» MexaHukd. KIIJI 1ipocteix MexaHusmoB. IIpocTeie
MeXaHW3MbI B OBITY U TEXHUKE.

Mexanuueckass 5SHeprusi. KuHeTuMueckass U IIOTeHL|Ma/ibHasi >SHePrus.
[IpeBpalljeHre OIHOTO BH/la MEXaHUYECKOW SHEPTUU B IPYTOW. 3aKOH COXPaHEeHUs
SHEPIruM B MeXaHUKe.

demoncmpayuu.

1. TlprmepsI MPOCTBIX MEXaHU3MOB.

JlaGopamopHbie pabombl U ONbIMbL

1. Omnpepgenenvie paboTbl CU/IbI TPeHHSI TIPY PAaBHOMEPHOM /IBW)KEHHU Tejia
T10 TOPU30HTAIbHOU MOBEPXHOCTH.

2. WccnemoBaHue yci0BUM PaBHOBECHS pbluara.

3. N3mepenue KII/] HaK/IOHHOW MJIOCKOCTH.

ok~ wbdh kR
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4. VI3yyeHMe 3aKOHA COXpaHEHUsI MeXaHUYEeCKOW SHepruu.
8 KIIACC

Pa3pgen 6. TennsioBbie AB/ICHUSA.

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TeOpUM CTPOEHUs
BeljectBa. Macca U pa3mepbl aTOMOB W MOJieKyJ/l. OTMbIThI, TTOATBEpPKAAroLLue
OCHOBHbIE M0JIOXKEHHUS MOJIEKY/ISIPHOKUHEeTUUECKOU TEOPHU.

Mogenu TBEpAOro, JKUAKOTO U Tra3000pa3HOT0 COCTOSIHUM BelllecTBa.
Kpucranmmueckuve u amopdHbie Terna. OObsiCHeHHe CBOMCTB ra30B, KUAKOCTeH U
TBEDJBIX Tel HAa OCHOBE TIOJIO)KEHUM MOJIeKYJIIPHO-KUHETUYECKOW TEeOpUH.
CmauvBaHuMe U KalluuIsipHble siBjieHus. TerioBoe pacilvpeHue 1 CxaTue.

Temneparypa. CBsi3b TeMmriepaTypbl CO CKOPOCTBIO TEIJIOBOTO [BHKEHUSI
yactull. BHyTpenHsin 3Heprus. CriocoObl W3MeHeHUsT BHYTpeHHeH SHepTuu:
Tervionepeaayva u COBepllIeHue paboThI. Bunpl Terviornepesauu:
TeIIONPOBOJAHOCTb, KOHBEKLIWS, U3/TyUueHUe.

KonuuecTBO TerioTel. Y/enbHas TelJIOEMKOCTh BelllecTBa. TerioobMmeH u
TETJIOBOe  paBHOBecHe. YpaBHeHUWe TeIuiIoBOro OamaHca. [lnaBreHue u
OTBepJeBaHHWe KPUCTA/UIMUECKUX BeLeCTB. YJenbHas TeIvloTa IUIaBIeHUs.
[TapoobOpa3oBanre W KoHAeHcanus. Vcrmapenuwe. Kumenuwe. YjenbHasi TeTioTa
napoobpa3oBaHusi. 3aBUCMMOCTh TeMIlepaTypbl KWIIeHUs OT aTMochepHOro
JlaBJIeHUS.

BnaxxHocTb BO3zyXa.

OHeprus TOIiMBa. Y ieJibHas TerjioTa CrOpaHus.

[TpunIMIBI paboThl TerioBbIX aAurareneit KII/I TeruioBoro aBurarers.
TeryioBble ABUTATe/N Y 3alllUTa OKPY’KatoIl[el Cpefibl.

3aKOH COXpaHeHus U MpeBpallleHusl SHEPTUM B TEIVIOBBIX MPOLieccax.

demoncmpayuu.

1. HabmtomeHre 6pOYHOBCKOTO ABVKEHUS.

Habsmogenue quddysum.

HabJto/jeHue siB/ieHU CMauMBaHUS U KaITWIISIPHBIX SIBJIEHUM.
HabntoieHye TeroBOro paciiupeHust Terl.

i3MeHeHVe fAaB/ieHUs Ta3a NpU HW3MeHeHWH 00bEMa M HarpeBaHWM WU
OXJIaXK,eHUU.

[IpaBua vsMepeHus: TeMIieparyphl.

Bupbl Terniornepeauu.

Oxsa>k/jeHre Tpy CoBepIlieHNH paboThl.

. HarpeBanue npu coBepiiieHU paboThbl BHEIITHUMH CHJIAMH.

10. CpaBHEHHE TEI0EMKOCTeH pa3/InuHbIX BELeCTB.

11. HabmrozieHre KATIeHYs.

12. HabstojeHue MOCTOSIHCTBA TeMIIepaTyphl MPH T/IaB/IeHUH.

13. Mogenu TerioBbIX JBUTaTeeun.

JlabopamopHbie pabombl U ONbIMbL.

1. OmbIThI 110 0OHAPY>KEHUIO [IeHCTBUS CUJT MOJIEKYJ/ISIPHOTO TIPUTSKEHUS.
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2. OnbITHI 10 BbIPALLMBAHUIO KPUCTA/JIOB TTIOBAPEHHOW COJU WK caxapa.
3. OmnbIThl 10 Hab/IIO/IEHUIO TEIJIOBOTO pacCIIMpeHusi ra3oB, XKUAKOCTeN U
TBEP/BIX TeJl.

4. OrmpegesieHue JaB/ieHUs Bo3yXa B OasioHe IIpULIa.

5. OnbIThl, AEMOHCTPUPYIOLHME 3aBUCUMOCTh [aBJI€EHWS BO3[yXa OT ero

00bEMa M HarpeBaHUs UM OXJIaXKeHUsI.

6. ITpoBepka rurote3bl JUHENHOW 3aBUCUMOCTH JI/TUHBI CTOJIOMKA KUAKOCTH

B TEDMOMETPUUECKOM TPyOKe OT TeMIiepaTyphl.
7. HaOmofmeHue wW3MeHeHUs] BHYTpeHHeW »JHEpruu Tejla B pe3y/bTare
Terionepejauu ¥ paboThl BHEIIIHUX CHUJI.

8. UccnemoBaHue siBfieHUsi TeryiooOMeHa TIPU CMeLIMBaHUM XOJIOAHOM U

ropsiue BO/Ibl.

9. OrnipesenieHe  KO/IMUYeCTBAa TeIUIOTHI, T[IOAYUYEHHOTO BOJOM  TpU

TeryiooOMeHe C HarpeThbIM MeTa/UTMYeCKUM IUINHIPOM.

10. OnpesiesieHye yJelbHOM TEIJIOEMKOCTU BeLeCTBa.

11. AccejoBaHue poLiecca UcrapeHus.

12. OnpepesieHre OTHOCUTE/IBHOW BIXKHOCTHU BO3/yXa.

13. OnpenesieHre yJelbHOM TeIJIOThI IJIaBJIeHUs JIba.

Pa3pen 7. DnekTpuyecKue U MarHUTHbIE SIBJICHUS.

OnekTpu3alus Tesa. [IBa poa 3/IeKTpUUECKUX 3apsifioB. B3aumoperncTBue
3apshkKeHHbIX Tesl. 3akoH KyrnoHa (3aBUCMMOCTb CU/Ibl  B3aUMOZEMCTBUS
3apsDKEHHBIX Tes OT BeJIMUUHBI 3apsi/IOB U PACCTOSIHUAS MEXX/y TeJlaMH).

DJieKTpuyeckoe T1iojie. HarpsyokEHHOCTb 3/1eKTpUUeckoro ToJig. [IpuHiun
CyTepIio3ULIMY 371eKTPUYECKUX MoJiel (Ha KaYeCTBEHHOM YDPOBHE).

Hocutenu snekTpuyeckyx 3apsijloB. D/eMeHTapHbIA 371eKTPUYeCcKUM 3apsif.
Ctpoenne aroma. [IpOBOAHUKM Y  [UDJIEKTPUKU. 3aKOH  COXpaHEeHUs
3JIeKTPUYECKOro 3apsi/a.

ONeKTpUYeCKU TOK. YC/IOBUSI CYL[eCTBOBAaHUS 3J€KTPUYECKOr0 TOKa.
VICTOUHHMKM TIOCTOSHHOrO TOKAa. [lelCTBUSI 3/7€KTPUYECKOr0 TOKa (TersioBoe,
XUMHUUECKOe, MarHUTHOE). DNIeKTPUUeCKUH TOK B )KUIKOCTSIX U ras3ax.

Onektpuueckass pemnb. Cujga TOKa.  DJIEKTpUYECKOe  HarlpspkKeHue.
CorpoTuB/ieHre MPOBOJHUKA. Y/e/lbHOe COIpOTUB/IeHVe BeljecTBa. 3akoH Oma
O ydyactka Uenu. IlociemoBaTesibHOe UM mapasvlie/ibHOe — COeJVHeHUe
TPOBOJIHUKOB.

PaboTa ¥ MOIIHOCTL 3/IEKTPUUECKOTO TOKa. 3akoH [Dxoyss—JleHia.
DJieKTpUuecKue Lenu U MoTpebrTen 3/1eKTpuUecKoit sHepruu B ObiTy. KopoTkoe
3aMbIKaHue.

[TocTosiHHbIe ~ MarHuUTBl.  B3aumopencTBHe  TOCTOSIHHBIX ~ MarHWTOB.
MaruuTHoe 1osie. MarHutHoe 1oJie 3eM/IM U ero 3HaueHue /i )KU3HU Ha 3emiie.
OmnbeiT  Opcrega. MarHuTHoe Tiojle  7eKTpUdeckoro Toka. [IpumeHeHue
57IeKTPOMAarHuTOB B TeXHUKeE. [IeliCTBHe MarHWTHOIO MOJISI HA MPOBOJHUK C TOKOM.
OneKTpoABUraTe/ib MOCTOAHHOTO TOKa. Mcmnosib30BaHWe 371eKTpOJABUraTesnien B
TeXHAYeCKUX YCTPOMCTBAX U Ha TPAHCIOPTe.



OnbiTel Papajies. SBaeHHe 31€KTPOMarHUTHOM UHAYKIMK. [IpaBuo JleHiia.
OJIeKTporeHepaTop. Crioco6sl TI0/TyYeHUsI 3JIEKTPUYECKOU SHEepIuu.
DeKTPOCTAHLIMM Ha BO30OHOB/ISIEMbIX HCTOUHHUKAX SHEPTUU.

demoncmpayuu.
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DneKTpy3aLys Ter.

IBa pojia 371eKTprUYeCcKuX 3apsiZioB U B3aUMO/eMCTBUE 3apsyKeHHBIX TeJl.
Y CTpOKCTBO M AeUCTBUE 3/IEKTPOCKOIIA.

DneKTpocTaThyecKas MHAYKLIYSI.

3aKOH COXpaHEeHHsI 31IeKTPUUYeCKUX 3apsi/ioB.

[TpOBOAHUKY U JU3/IEKTPUKHU.

MogenvipoBaHue CUIOBbBIX JTUHUI 3/IEKTPUUECKOTO MOJISI.

VICTOYHUKY [TOCTOSTHHOT'O TOKA.

[encTBUS 37IeKTPUYECKOT0 TOKa.

. DNIeKTPUYECKUM TOK B JKUJKOCTH.

.I'a30BBIM pa3psz.

. I3aMepeHue Cuibl TOKa amIiepMeTpoM.

. I3MepeHue 3/1eKTpUUeCKOro HarpskeHust BOJIbTMETPOM.

. Peoctat u marasvH CONpOTUB/IEHUN.

. BzaumopencTBre NOCTOSAHHBIX MarHUTOB.

. MogenupoBaHre HEBO3MOKHOCTH pa3zie/ieHHsl MOJIF0COB MarHuTa.
. MogenvupoBaHrie MarHUTHBIX T10J1€M TTOCTOSTHHBIX MarHUTOB.

. OnbIT Jpcrepa.

. MarauTHoe nosie ToKa. J/1eKTPOMAarHur.

. [leiCTBMe MarHMTHOTO T0JIs1 HAa MMPOBOJHUK C TOKOM.

. DNeKTPO/IBUraTe/ib MOCTOSTHHOTO TOKaA.

. UccnenoBanue siBjieHUs 371eKTPOMarHUTHOM MHYKLIUU.

. OnbiThl Dapajes.

. 3aBUCMMOCTb HarlpaB/ieHWs] HWHJYKIJMOHHOTO TOKAa OT YCJOBUW €ro

BO3HHMKHOBEHUH.
BHEKTPOFEHEPHTOP ITOCTOAHHOI'O TOKAd.

JlaGopamopHble pabombl U ONbIMbL.

1.

N

o 0k W

OnpiTel TI0O HAOMIOAEHWIO 37eKTpU3alui  Tejl WHIYKIMeH W TpHu
COTIPUKOCHOBEHUH.

ViccnemoBaHve [AEeMCTBUSL SJ€KTPUUECKOTO IIO/SI Ha IIPOBOJAHUMKH U
JTA3IEKTPUKHU.

COopKa ¥ MpoBepKa pabOoThI 3/IEKTPUUECKOH IeTTH IOCTOSIHHOT'O TOKa.
Vi3MepeHue U peryaupoBaHKe CUJIbI TOKA.

V3mepeHue U peryavpoBaHye HallpsDKeHUSI.

VccnenoBaHre 3aBUCMMOCTH CHU/BI TOKA, MJYILETO 4Yepe3 pe3ucTop, OT
COITPOTHBJ/IEHHS Pe3UCTOpa 1 HAIIPSDKEHHS Ha pe3uCTope.

OMNBITHI, JIEMOHCTPHPYIOIIIHe 3aBUCHMOCTD 3/IEKTPHUYECKOr0
COTPOTHBJIEHUS TIPOBOJHWKA OT €ro /JIMHBI, IIJIOIIAAX TIOMEePEeUyHOro
CeueHus1 U MaTepHaria.



8. IlpoBepka mpaBu/ia C/IOKEHHUsI HaMNpPSDKEHUU TIpU T0C/Ie/l0BaTe/IbHOM
COeIJMHEeHUH [JBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia Ajisi CWIbl TOKAa TpUA TMapasjie/lbHOM COeJUHEHUU
pPe3UCTOPOB.

10. OnipefenieHre pabOTHI 3/1IEKTPUUECKOT0 TOKA, UAYIETr0 uepe3 pe3ucTop.

11. OnpefiesieHWe MOILHOCTA  371€KTPUUECKOTO TOKa, BbIJesieMOrd Ha
pe3ucrope.

12. AccriefoBaHve 3aBUCUMOCTH CUJIbI TOKAa, UAYILIErO uepe3 JIAMIIOUKY, OT
HarpspKeHUs1 Ha Hewu.

13. Onipegenienne KIII HarpeBaTesnsi.

14. iccnejoBaHMe MarHUTHOTO B3aUMO/€UCTBUS OCTOSSHHBIX MarHUTOB.

15. I3yueHMe MAarHUTHOrO TIOJII  T[OCTOSIHHBIX ~MAarHUTOB TIPU KX
00beIUHEHUH U pa3/ie/IeHHH.

16. iccnemoBaHuMe [eMCTBUS 3JIEKTPUUYECKOT0 TOKA HA MarHUTHYIO CTPEJIKY.

17. ONOBITBI, [1eMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJ/Ibl  B3aWMOJEHUCTBUS
KaTylIKM C TOKOM M MarHhta OT CWIbl TOKA W HamnpaB/eHWs TOKa B
KaTyLLKe.

18. VI3yuyeHue [eMCTBUSI MAarHUTHOTO T10JI1 HA TIPOBOJHYUK C TOKOM.

19. KoHCTpyrpoBaHUe U W3ydeHre paboThl 3/IeKTPOIBUTaTeJIsl.

20. 3mepenue KII]] sneKTpoBUraTe/lbHOM YCTaHOBKU.

21. OmbITBI MO  MCC/AE[0BaHUI0 SBJIEHUS 3JIEKTPOMAarHMTHOM WHAYKLMUU:
WCC/IeJOBaHUEe W3MEHEeHWW 3HauyeHus] U HarpaB/IeHUs] WHAYKLMOHHOTO

TOKA.
9 KV/IACC

Pa3pen 8. MexannuecKue siB/IeHMS.

Mexanuueckoe [BwkeHue. MartepuanbHadg Touka. Cucrema oOTCuéra.
OTHOCUTETLHOCTh MEXaHUUeCKOro [BWKeHUsi. PaBHOMepHOe MpSIMOIMHENHOe
nBwxeHue. HepaBHoMepHOe mpsiMo/iMHerHOe [BwxeHue. CpeHsisi U MTHOBEHHas
CKOPOCTH TeJia TIPU HepaBHOMEPHOM JIBU)KEHUH.

Yckopenve. PaBHOyckopeHHOe TpsiMoJiMHeliHOe fBwkeHue. CBoOo/HOe
nagenue. OnbiTel ['anues.

PaBHOMepHOe [BW)KeHHe T0 OKPY>KHOCTH. [lepros v uyacToTa obpaliieHusl.
JIvHeliHas u yriioBasi CKOpOCTU. LleHTpocTpeMUTe/IbHOE YCKOPEHHUE.

[TepBbivi 3ak0H HbtoToHa. Bropou 3akoH HerotoHa. TpeTtuit 3akoH HeroTOHa.
[IpyHLMIT CyTIepro3ULIuU CUJL.

Cwuna ynpyroctu. 3akoH I'yka. Cuja TpeHUsi: Cujia TPeHUs1 CKOJIbXKeHUsI, CUJla
TPeHUs TI0KOsI, APYyrre BU/bl TPDEHUS.

Cuna TSDKeCTH U 3aKOH BCEMMPHOTO TSTOTeHMs. YcKopeHHe CBOOOAHOTO
nazeHus. [IBvkeHue ruiaHer BOKpyr CosHia. IlepBasi KocMuueckast CKOPOCTb.
HeBecomMocTh 1 neperpysku.

PaBHOBecHe MaTepuabHOM TOUKU. AOCO/IIOTHO TBEpZioe Teno. PaBHOBecue
TBEPZOrO TeJla C 3aKperyIeHHOM OChI0 BpaljeHus1. MoMeHT cuibl. LIeHTp TsoKeCTu.



Nwmrnysibe Tena. MIsmeHeHre uMnysbca. MIMIysbC cuibl. 3aKOH COXpaHeHH!st
UMIyJbca. PeakTuBHOe BUKEeHMeE.
MexaHuueckasi pabora ¥ MOITHOCTb. PaboTa cum TsDKeCTH, YMPYTOCTH,

TPeHMUs.

CBs13b SHEPIrvuu 1 pa6OTbI. HOTEHL[I/IaJ'IbHaH SHeprusd TeJjia, MoAHATOro Haz

MOBEPXHOCTHIO 3eM/Id. [loTeHIManbHast SHeprusi CKaTou Mpy>KUHbI. KuHeTUueckas
SHeprusi. TeopeMa 0 KMHETMYECKOW SHEPruM. 3aKOH COXpaHeHHs MeXaHW4eCKOu
SHEpruu.

demoncmpayuu.

1.

N

o 0k W

8.
9.

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

Habmo/jeHre MexaHMUeCKOTo ABW)KEHHS Tejla OTHOCUTETbHO Pa3HBIX Tesl
OTCYETa.

CpaBHeHVe TyTeld U TPaeKTOpWUW [ABWKEHUSI OJHOTO W TOrO >Ke Tesa
OTHOCHUTEJIbHO pPa3HbIX TeJl OTCUYéTa.

V3mepeHre CKOPOCTH U YCKOPEHUS PSIMOJIMHENHOTO [IBU>KEHUSI.
NccnenoBanue Npr3HaKOB PABHOYCKOPEHHOTO ABUKEHUS.

Habmtomenne 1BM>KeHMS TeJla 110 OKPY>KHOCTH.

HabmtofeHre MexaHMUeCKHUX SIBJIEHUM, TIPOUCXO/SIINX B CUCTEMe OTCUETa
«Tenexxka» T1TIpy €€ paBHOMEDHOM W YCKOPEHHOM [IBUXKEHUU
OTHOCUTEIBHO KabuHeTa (PU3UKH.

3aBUCUMOCTb YCKODEHHUSI Tesla OT MacChl Teja U JeUCTBYIOLEH Ha HEro
CUJIBI.

HabntoseHre paBeHCTBa CHUIT TIPH B3aMMO/I€HICTBUM TeJl.

M3MmeHeHue Beca TeJia P YCKOPEHHOM [IBUKeHHWH.

[Tepegaua umIlyibca Tpy B3auMO/|eiICTBUM TeJl.

[Tpeobpa3oBaHust SHEPTUM MTPH B3aUMO/IEMCTBUM TeJl.

CoxpaHeHHe UMIYJIbCa [PU HEYTIPYTOM B3aUMO/IEMCTBUU.

CoxpaHeHue UMITy/IbCa TIPU aOCO/TFOTHO YIIPYT'OM B3aWMO/IeHCTBHUMU.
HabntozieHrie peak TUBHOTO IBMXKEHUS.

CoxpaHeHre MeXaHUUYeCKON 3Hepryuu IIpy CBOOOHOM I1a/|eHHUH.
CoxpaHeHre MeXaHU4YeCKOW SHepPruu Mpy JBWKEHUU Tejia N0/, AerCTBUeM
TPY>KUHBIL.

JlaGopamopHble pabombl U ONbIMbL.

1.

KoHcTpyrpoBaHve TpakTa [jisi pa3roHa U JajibHeillllero paBHOMEPHOIO
JIBVDKEHUSI 111apUKa WU/U TeJIe)KKU.

OmnpegeneHre cpefHell CKOPOCTU CKOJIbKEHHUSI OpyCKa WM [IBUKEHUS
[IapyKa Mo HAaK/IOHHOW TMJIOCKOCTH.

OmnpefiesieHe yCKOPeHUsI Teja MpPUA PaBHOYCKOPEHHOM [IBUYKEHWUU 10
HAK/IOHHOM IJIOCKOCTH.

WccnenoBaHve 3aBUCMMOCTH TTyTHM OT BpeMeHH TIPU PaBHOYCKOPEHHOM
JIBIDKeHUU 0e3 HauaJTbHOW CKOPOCTH.

[TpoBepka THUIIOTE3bl: €C/IM TIPY PABHOYCKOPEHHOM JIBIDKEHHH 0e3
Haua/bHOM CKOPOCTH IYTH OTHOCATCS KaK PsiJi HEeUETHBIX UUCesl, TO
COOTBETCTBYIOIIIME IPOMEXKYTKH BpeMeHU O/JMHAKOBHI.



6. WccmegoBaHue 3aBUCMMOCTH CUJIbl TPEHUSI CKOJIbKEHHSI OT  CHJIBI
HOPMaJIbHOT'O JJaB/IEHUSI.

7. OnpepeneHue Ko3(dduijeHTa TpeHUsT CKOJIb)KEeHUS.

8. OmnpefieneHue KECTKOCTU NPYKUHBI.

9. Ompenenenrie paboThl CHILI TPEHUs TP PAaBHOMEPHOM JBM>KEHWU TeJla

10 TOPX30HTAIbHOW MOBEPXHOCTH.
10. Onipefenienrie  paboThl CUBI  yIPYrOCTH TpPU  TOABEME Tpy3a C
HCTI0/Tb30BaHHeM HETIOBIKHOTO 1 TIO/[BUYKHOTO O/TOKOB.

11. I3yueHue 3aKOHa COXPaHEHHWs SHEPTUM.

Pa3pen 9. MexaHnuecKkue Ko/1e0aHHA U BOJTHBI.

KonebaTenbHoe aBwkeHre. OCHOBHBIE XapaKTePUCTUKH KOyieOaHUit: TIepUof,
yacToTa, aMIVIUTyJa. MaTtemaThueCKui U MIPY>KUHHBIM MasgTHUKU. [IpeBpaiijeHue
SHepru IMpu KoJiebaTeTbHOM JBHKEHHUH.

3aryxatoiifie  KojiebaHus.  BbIHyKz#eHHble — KonebaHusa.  Pe3oHaHC.
Mexannueckue BonHbIL. (CBOWMCTBA MexXaHWYeCKUX BoOJH. [IpomosibHble U
rorepeyHble  BOJIHBL.  [IlMHA BOHBI W CKOPOCTb €8  pacCripoCTPaHeHUs.
MexaHrueckue BOJHbI B TBEPJOM Tejle, CEMCMUYECKUE BOJTHBI.

3ByK. ['pOMKOCTB 3ByKa M BbicOTa TOHa. OTpakeHWe 3ByKa. MIH(ppa3ByK U

yJIbTPa3BYK.
Jdemoncmpayuu.
1. HabmtogeHue kosiebaHUWM Tesl TOA [AeWCTBUEM CU/bl TS)KECTH U CHUJIbI
YTIPYTOCTH.
2. Habnrogenuve KonebaHuii rpy3a Ha HUTU U Ha TIPY>KUHE.
3. HabGutosieHrie BBIHY»K/IeHHBIX KoJjieOaHUH M pe30HaHca.
4. PacripocTpaHeHUe MPOJOJILHBIX U MOMEPeYHbIX BOJH (Ha MO/e/H).
5. HabmroseHrie 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKYCTUUeCKHUU pe30HaHC.

JlabopamopHbie pabombl U ONbIMbL.

1. OmnpegeneHrde YacTOTBl W TMepHoja KojiebaHWM MaTeMaTUUeCKOTro
MasiTHHKa.

2. OrmpesiesieHre YacTOThI U TIepro/ia KonebaHui Py>KMHHOTO MasiTHHUKA.

3. MccnemoBaHue 3aBHCUMOCTH Tiepro/ia KosiebaHui MOABEIIeHHOTO K HUTH
rpysa OT JJ/IMHbI HUTHU.

4, VlccnemoBaHuve 3aBUCMMOCTH TlepUo/ia KoyiebaHu TIPY>KMHHOTO MasiTHUKA
OT MaccChbl rpysa.

5. IIpoBepka He3aBUCMMOCTH Tiepvofia KojebaHuii rpy3a, MOJBEIIeHHOTO K
HUTH, OT MacChl rpy3a.

6. OmbITBI, [eMOHCTPUDYIOI[ME  3aBUCUMOCTh Tiepyuofia  KoJjebaHui
MPY>KUHHOTO MasiTHUKA OT MaCChl IPy3a Y KECTKOCTHU MPY’KUHBI.

7. V3mepeHue yCKOpeHUsi CBOOOHOTO TlaZieHuUs.

Pa3pen 10. sieKTpoMarHuTHOE 110J1e M 3/IEKTPOMarHUTHbIE BOJIHBI.



ONeKTpOMarHuTHOe  1oJjie.  DJIeKTpOMarHuTHble  BOHBI.  CBOMCTBa
3/1eKTPOMarHuTHbIX BOJH. Illkana snekTpomarHuUTHBIX BOJH. Mcmosib3oBaHue
3/1eKTPOMAarHUTHBIX BOJIH [IJ11 COTOBOM CBSI3U.

DneKTpoMarHuTHas rpupoja cBeta. CKOpOCTb cBeTa. BO/HOBBIE CBOMCTBA
cBeTa.

demoncmpayuu.

1. CBOWCTBA 3/IeKTPOMarHUTHBIX BOJIH.

2. BonHoBBIE CBOMCTBA CBeTa.

JlaGopamopHbie pabombl U ONbIMbL.

1. W3yueHre CBOWCTB 3/IEKTPOMAarHUTHBIX BOJIH C TIOMOIIbI0 MOOW/IEHOTO

TenedoHa.
Pa3pen 11. CBeToBBI€ SIB/ICHHUSA.
JlyueBag  Mopenbp  CBeTa. WcTouHvku  cBerta. [IpsimoMHeriHOe

pacripoctpaHeHue cBeta. 3atMeHus1 CosHLja U JIyHel. OtpaxkeHue cBeta. I1ockoe
3epKaso. 3aKOH OTpakeHHus CBeTa.

[IpesiomsieHne cBeta. 3akOH TIipesiom/ieHUst cBera. [losiHOe BHyTpeHHee
OTpakeHWe cBeTa. Vcronb3oBaHME TOJIHOTO BHYTPEHHETO OTPakeHUs B
ONTUYECKHUX CBETOBOJAX.

Jlunza. Xopa nayued B JmH3e. Onruueckass cuctema oToarnrapara,
MHUKDOCKOMNa M Tejeckorna. ['1a3 Kak onrhueckass cucreMa. bBiM30pyKoCTb U
JlaJIbHO30PKOCTh.

Pa3znoxenue 6Oemoro cBeta B criekTp. OmbiTel HbtoToHa. CrioxkeHue
CTIeKTpa/ibHbIX LIBETOB. [lUcrepcus cBeTa.

demoncmpayuu.

1. TlpssmosiviHeltHOe pacnpoCTpaHeHUe CBeTa.

OTpakeHue cBeTa.

[MTosryuenre n306pa’keHuid B TIIOCKOM, BOTHYTOM U BBITTYK/IOM 3epKarax.

IIpenomsieHue cBera.

OnTHuecKuii CBeTOBO,.

Xo[ mydeit B cobuparoliie uH3e.

XoJ myder B paccevBarollien JIvH3e.

[MonyueHue n300pakeHUIA C TIOMOLI[BIO JIMH3.

. [Ipuniun peiictBus oToarnmnapara, MUKpOCKOTa U TeJjleCKoTIa.

10. MopeJib r1asa.

11. PasnokeHue 6esoro cBera B CTIEKTP.

12. [Tosryuenue 6esoro cBeTa Mpy CI0XKEeHUU CBeTa Pa3HbBIX 1IBETOB.

JlaGopamopHbie pabombl U ONbIMbL

1. WccnemoBaHwe 3aBUCMMOCTH yrjla OTPaKeHUsI CBETOBOIO Jiyda OT yrJjia
TaJIeHusl.

2. V3yuyeHue xapaKTepuCTUK U300pa’keHHsI TIpe]MeTa B T/IOCKOM 3epKarie.

3. UccnenoBaHve 3aBUCUMOCTH yIJla MPeJIOM/IEHUs CBETOBOTO Jyya OT yIJia
Ta/leHUs1 Ha TPaHUILIe «BO3/yX—CTeK/I0».

4. TlomyueHue n300pa>keHH C ITOMOIIBIO COOUparoIeil TMH3bI.
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5. Onpegenenuvie GOKyCHOTO pacCTOSTHUS U OMTHUYECKOM CU/IbI coOHparolieit
JIUH3BIL.

6. OMBITHI 10 pa3/ioXKeHUI0 0e0ro cBeTa B CIEKTP.

7. OmbITHl TI0 BOCIIPUATHIO 1[BeTa TIPeAMETOB TPU WX HAOIIOeHUM uepe3

1[BeTOBbIe (DUIBTPHI.

Pa3gen 12. KBaHTOBBIE SIB/IEHHSA.

OmneiTel Pe3epdopga v myaHetapHasi Mofenb atoma. Mogens aroma bopa.
WcnyckaHue v morsoiieHre cBeta aToMoM. KBaHTbI. JIMHelyaThbie CIIeKTphI.

PapuoakTBHOCTh. Asb(a, Oeta- U ramma-usnyueHus. CTpoeHHe aTOMHOTO
saapa. Hyk/ioHHas Mogens aToMHOro szpa. W3orombl. PairoakTHBHBIE
nipeBpaienus. [lepuoj nonypacnaza aTOMHBIX si7ep.

SlnepHble peakuMu. 3aKOHBI COXpPaHEHHsl 3apsi0BOTO0 U MacCOBOIO YMCeJI.
OHeprusi CBsi3M aTOMHBIX sifiep. CBs3b MacChl U 3HepruM. Peakuyu cuHTe3a U
nenenus sifiep. Vicrounuky sHepruv CosHIa U 3BE3.

fnepHasi sHepreTuka. [lelCTBUSI paZMOAKTUBHBIX M3/yUeHUW Ha >KUBbIe
OpraHU3MBbl.

emoncmpayuu.

CreKTpbl U3/TyUyeHUs U MOTJIOIeHUs.

CreKTpbl pa3/IMUHbIX ra3oB.

CniekTp BOAOpOA.

Habmtozenue TpekoB B KaMepe BuibcoHa.

PaboTa cuéTurKa MOHHU3UPYIOIIUX U3TyUYeHUH.

PerucTpanys uanyueHusi IpUPOJHbIX MUHEPa/IOB U MPOJYKTOB.

JIa6opamoprle pabombl u onbIMbL.

1. HabstofeHue CIIIOUIHBIX U IMHENUAThIX CTIEKTPOB U3/TyUeHUsl.

2. WccnenoBaHve TpPeKOB: WM3MepeHHEe 3HEPruM YacTHULbl 110 TOPMO3HOMY

nyTH (1o ¢potorpadpusim).

3. U3mepenue pagroakTuBHOrO (oHa.

IToBTOpHUTE/THLHO-00001IAKOIIHIT MOAY/Tb.

[ToBTOpHTE/IEHO-0000IIIAOLIMIT MOAY/b TIpeJHA3HAUeH [I/Isi CUCTeMaTHU3aLiu
U 0000LjeHUs] TIPeJMETHOTO  COJlep)KaHWusi W OMbiTa  [JIesiTeJIbHOCTH,
NproOpeTEHHOr0 TIPY U3YUYeHHH BCero Kypca (GM3MKU, a TakxKe /s TOATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy I10 Qu3uke A 00yJarouuxcs,
BbIOPABILUX 3TOT y4eOHbIN TpeMeT.

[Tpu u3yyeHUM AAHHOTO MOJYJisl Peasu3yoTCs U CUCTeMaTU3UPYIOTCS BUJIbI
JesiTeIbHOCTH, Ha OCHOBe KOTODPBIX 00ecTieurBaeTCsl JOCTKeHWe TpeMeTHBIX U
MeTarpeMeTHbIX  TUIAHUPDYEeMbIX  pe3ynbTaToB  o0yueHus, (dopMupyercs
ecTeCTBeHHOHAayuyHasi TPaMOTHOCTb: OCBOEHMEe Hay4HbIX MeTOZOB HCC/e[0BaHUs
SIBJIEHU TIPUPO/IbI U TeXHWKH, OB/aJileHue yMeHUSMHU OOBSCHATH (hu3nueckue
sIB/IeHUs], TIDUMEHSISI TOJlyueHHble 3HaHWs, pellaTb 3ajJaud, B TOM 4YMCJIe
KaueCTBEeHHbIe U SKCIIepUMEeHTa/IbHBIe.
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[TpyuHLMNIUANBHO AEeSTeNbHOCTHBIM XapakTep JaHHOTO pasjena peaau3yeTcs
32 CYyéT TOro, uro oOyuaromuecss BBITIOMHSIOT 3aJlJaHUsA, B KOTOPBIX UM
rpe/JiaraeTcs:
Ha OCHOBe TIOJIyYeHHbIX 3HAHWM pacro3HaBaTh W HAYYHO OOBSCHSTDH
(busrueckue sIBJieHUsI B OKpYy>Katolllel MPUPOo/ie U MOBCeJHEeBHOU >KU3HU;
WCII0/Ib30BaTh HayUHble MeTO/bl UCC/Ie[JOBaHUST (PU3NUECKUX SIBJIEHUU, B TOM
yuc/e AJis NPOBEPKY TUIOTe3 U MOTyUYeHUs] TeOPeTUYeCKUX BbIBO/IOB;
OOBSICHITh Hay4yHble OCHOBBI HaubOoOjee Ba)KHBIX [JOCTWKEHHUH COBPEMEHHBIX
TeXHOJIOTMH, HapUMep, MPaKTUUeCKOr0 UCM0JIb30BaHUS PA3/IMYHBIX UCTOUHUKOB
SHEPrUM Ha OCHOBE 3aKOHa TpeBpallleHHs] U COXPaHEeHUsT BCeX M3BECTHBIX BUJIOB
SHEprum.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHUSA IIPOI'PAMMBI IIO
®U3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuenre (pu3MKM Ha ypOBHE OCHOBHOTO 0011iero o6pa3oBaHusi HarlpaBIeHO

Ha JJOCTIKeHHWe JIMYHOCTHBIX, MeTalpeJMeTHBIX U TTPeIMeTHBIX 00pa30BaTe/TbHbIX
pe3y/bTaToB.

B pe3ysibTare n3yueHusi (pM3MKU Ha ypOBHe OCHOBHOTO 0011jero 0Opa3oBaHust

y obyuaroierocsi 6yayT copMUpOBaHbI ClielytoIIye TUYHOCTHbIE Pe3y/bTaThl B
YacTH:

1) naTpuoOTHYECKOr0 BOCIIUTAHUSA:

- TMPOsIBJIeHWe WHTepeca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUMCKOM
dbu3ruecKoi HayKu;

- LIeHHOCTHOE OTHOIIIeHHWe K JOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaXkJaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

- TOTOBHOCTb K aKTUBHOMY yuaCTHIO B 00Cy>K/jeHHM 00111eCTBEeHHO 3HAaUUMBbIX U
TUUECKUX TP0o0seM, CBA3aHHBIX C MPAKTUUeCKUM TIPUMeHeHHeM AOCTHKeHU!
bu3uKy;

- OCO3HaHWEe Ba)XHOCTHM MOPA/IbHO-3TUUECKUX TPUHLIMIIOB B [IeATe/IbHOCTH
YU4EHOTI'0;

3) 3cTeTU4YecKoro BOCHIUTAHUA:

- BOCIIpUSITE SCTEeTUYEeCKMX KaueCcTB (PU3NUeCKOW HayKW: eé rapMOHUYHOI'O
MOCTPOEHHSs1, CTPOTOCTU, TOUHOCTH, JTAKOHUYHOCTH;

4) eHHOCTH HayYHOr0 MO3HAHUA:

- OCO3HaHWe I|eHHOCTU (M3UUeCKON HayKuM KaK MOL[HOTO WHCTPyMeHTa
MO3HAHUSI MUpa, OCHOBBI PAa3BUTHSI TEXHOJIOTHM, Ba)KHEMIIeW COCTaBJsOLen
KY/JbTYpBI;

- pa3BUTHe HayuHOW /r0003HATE/NILHOCTH, WHTEpeca K WCC/Ie[0BaTe/IbCKOM
JesITe/IbHOCTY;

5) <¢opmupoBaHMa  Ky/JAbTypbl 3/0POBbSi M  3MOLMOHA/JIHLHOI0
0J1aromo/Tyuusi:

- O0CO3HaHWe I1IeHHOCTH Oe3o0rmacHOrOo obpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUUECKOM MHpe, Ba)KHOCTH TpaBWI 0e30TMacHOTO TIOBeJeHUs] Ha
TPAHCIIOpTe, Ha J0porax, C 3/JeKTPUUYeCKUM UM TeIUIOBBIM 00O0py/IOBaHHEM B
JOMAIlIHUX yCJIOBUSX;

- chOpMHUPOBAHHOCTh HaBbiKa pedieKCHMW, TpHU3HaHWe CBOEro MpaBa Ha
OILIMOKY 1 TaKOTO ’Ke TIpaBa y IPyroro uejioBeKa;

6) TPy10BOro BOCIIMTAHMSA:

- aKTMBHOE yuyaCTHe B peLIeHWM TpPaKTUYeCKUX 3ajauy (B paMKax CEeMbH,
oOpa3oBaTe/bHOM  OpraHu3al[dd, Tropojia, Kpas) TeXHOJOTUUeCKOW |
CoLManbHOM HampaB/ieHHOCTH, TpeOyllMx B TOM Uucie U (PU3NUeCKUX
3HAHUM;

- UHTepeC K MPaKTUYeCKOMY U3yueHuto Tipodeccuii, CBsi3aHHBIX C (PU3MKOM;

7) 3K0/I0TUYeCKOT'0 BOCIIUTAHHUSA:



- OpWeHTalusl Ha NpUMeHeHWe (U3NUeCKUX 3HaHWM [Ji pelleHus 3ajad B
00/acTh OKpy’Karolljeil cpejibl, TJIaHUPOBAaHUSI TIOCTYNKOB U OLIEHKA UX
BO3MOJKHBIX MOC/IEICTBUM [I/1s1 OKPY KaroLLer Cpe/ibl;

e - OCO3HaHUe I700aTBHOTO XapakTepa 3KOJOrMuUecKuX mpobseM W TyTel ux

pelleHus;

« 8) ajanTanuM K M3MEHAIOIIMMCS YC/JIOBUAM COLMA/JIbLHON M NMPUPOJHOMN
cpeAbI:

e - TMOTPeOHOCTb BO B3aUMOZENWCTBUU TIPYU BBLITIOJTHEHUU WCC/IeIOBaHUM U
MPOEKTOB ()M3UUECKON HalpaB/leHHOCTH, OTKPBITOCTb OIBITY M 3HaHUSIM
APYTUX;

e - TIOBBIIIEHWE YPOBHS CBOEMl KOMIIETEHTHOCTH 4Yepe3 TMPaKTUUeCKYHO
JesITe/IbHOCTb;

e - noTpebHOCTH B (hOPMUPOBAHUM HOBLIX 3HAHWM, B TOM UHc/ie (OPMYJTUPOBATh
W7ied, TIOHSITUSI, TUTIOTe3bI 0 (U3NUECKUX 00beKTax U SIBJIeHUSX;

e - OCO3HaHHUe /eUIIUTOB COOCTBEHHBIX 3HAaHHN U KOMIIETEHTHOCTeM B 00/acTu
bu3uKyY;

e - IJIJaHUPOBaHWE CBOEro pa3BUTHS B TPUOOPETeHHWH HOBBIX (PU3NUECKUX
3HaHUM;

e - CTpeMJIeHWe aHa/IM3MPOBAaTh U BbISB/ISATH B3aMMOCBSI3U TIPUPO/IbI, 0011leCcTBa U
5KOHOMMKH, B TOM UHKCJIE C UCTIO/Ib30BaHUEM (PU3UUECKUX 3HAHWM;

e - OLEHKA CBOMX JEUCTBUM C YUETOM BJ/IMSHUS Ha OKPYXKAlOL[ylH Cpeay,
BO3MO>KHBIX I7100a/TbHBIX TIOC/Ie/ICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesysibTaTe OCBOEHMsI TIPOrpaMMbI IO (U3UKE Ha YPOBHE OCHOBHOTO
ob1iiero obpa3oBanusi y obyuatoirierocst 6yyT copMUpOBaHbI MeTanpegMeTHbIe
pe3y/bTaThl, BKFOUAIOIIIYe TI03HaBaTe/IbHbIe YHUBEpPCa/TbHbIe yueOHbIe AeHCTBYS,
KOMMYHUKAaTHUBHbIE ~ YHUBEpCalibHbie  yueOHble  [IEMCTBUS,  PEry/STUBHbBIE
YHUBepCa/lbHble YueOHbIe JeliCTBYSI.

ITo3HaBaTe/IbHbIE YHHBePCA/TbHbIE YueOHbIe /JeCTBUS

Ba3oBble jloruyeckue AeHCTBHA:

e BLISB/ISAITh M XapaKTepU30BaTh CYIIeCTBEHHbIe TIPU3HAKHM OOBEKTOB
(sIB/IEHUN);

e yCTaHaB/MBaTh CYIECTBEHHBIA MPU3HAK KIacCUGMUKAI[UN, OCHOBAHUS /IS
0000111eHUs1 U CpaBHEHMS;

 BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUUsI B paCCMaTpPUBAaeMbIX (aKTax,
JAHHBIX ¥ HaOJMIO/IeHUSIX, OTHOCSIIUXCS K PU3NUECKUM SIBIEHUSIM;

e BBISIB/STh TPUUYMHHO-C/IE/ICTBEHHbIE CBSI3W TMPU W3yUeHUM (HU3NUeCKUX
SIBJIeHUN ¥ TPOLIeCCOB, /ie/laTh BBIBO/bI C UCIIO/Ib30BaHUEM Je[yKTUBHBIX
Y UHAYKTUBHBIX YMO3aK/FOUEHUH, BbIBUTaTh TUIMIOTE3bl O B3aUMOCBSI3SIX
(bu3MUeCKUX BeJTMUKH;



CaMOCTOSITeJTbHO BbIOMpATh Croco0 peliieHUsT yueOHOUW (hHU3MUeCKOU
3ajjaun (CpaBHEHMe HEeCKOJIbKMX BapUaHTOB pellieHusi, BbIOOpP Hauboree
TIOJXO/IAIIEr0 C YUYETOM CAMOCTOSITE/TbHO BbI/[€IEHHBIX KPUTEPHUEB).

ba3oBnbie ucaaeaoBsare/1bCKue AeﬁCTBHﬂZ

HCTI0/Th30BaTh BOMPOCHI KaK MCC/IeI0BaTeIbCKUM MHCTPYMEHT TI03HAHMS;
TIPOBO/IUTD 110 CAMOCTOSITE/TbHO COCTAB/IEHHOMY IIJIaHY OITBIT, HEeC/IOXKHBIN
bu3MUecKuil 3KCTIepUMeHT, HeOoJIbIlloe  HMCC/IejoBaHWe (HU3UUeCKOTO
SIBJIEHUSI;

OlleHMBaTb Ha TIPUMEHMMOCTb ¥  JOCTOBEPHOCTh HH(MOpPMAIIHIO,
TIOJTyUeHHYIO B X0/le UCC/IeJOBaHUS UK SKCTIepUMEHTa;

CaMOCTOSITe/TLHO (hOPMYTMPOBaTh 0000IIeHNsT M BBIBOAIBI 110 pe3ysbTaTaM
MIPOBeIEHHOT0 HAOJIIO/IeHUS, OTIbITa, UCC/IeZIOBAHUS;

ITPOrHO3UPOBATh  BO3MOXKHOE  Jla/lbHeMIlee  pa3BUTHE  (DU3UUECKUX
TTPOLIECCOB, a TAaKXKe BBIIBUTATh MPEATION0KEeHHS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSIX Y KOHTEKCTaX.

Pabora c uaopmanmeii:

NPUMEHSATh pa3/IMuHble MeTO/bl, UHCTPYMEHThI U 3alpOChl NPU MOKCKe U
oTtbope WHGbOpPMAlMK WM [JaHHBIX C YUETOM IIpeJIoKeHHOW yueOGHOMN
dbu3rueckoi 3azauu;

aHa/IM3UpoBaTh, CUCTEMATU3UPOBaTb U WHTEPHPeTUPOBaTh UH(POPMALMIO
pas3MUuUHBIX BUZOB U (DOPM IIpe/|CTaB/IeHNUS];

CaMOCTOSITE/IbHO ~ BbIOMpaTh  ONTUMa/ibHYIO (GOpMY Ipe/iCTaBlIeHuUs
MHpOpMaLMM M WIUIIOCTPUPOBAaTh pellaeMble 3aJaud  HeCI0)KHbIMU
cXxeMaMHu, iMarpaMMaMu, UHOM TpadyKoi U UX KOMOUHALIASMU.

KoMMyHUKaTHBHbIE YHHBepCcaIbHbIe YueOHbIe JelCTBHUS:

B X0/le 00CYKIeHHsl yueOHOro marepHaa, pe3y/JbTaToOB J1abOpPaTOPHBIX
paboT ¥ TIPOEKTOB 3a/jaBaTh BOITPOCKI TI0 CYITIECTBY 00CY>K/1aeMOU TeMbI U
BbICKa3bIBaTh W/IeW, HalleJieHHble Ha pellleHHe 3aZiaud W Tojjep KaHHe
6/1aroXKe/1aTeIbHOCTH OOIIeHUS;

COTIOCTABJ/IATh CBOM CYXKIEHHWS C CYXKAEHUSAMU [IPYyTMX YyYaCTHHUKOB
[vanora, 06HapyKHUBaTh pa3/iiure U CXOACTBO TTO3UI[UH;

BbIpaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
MyO/IMUHO TIPeICTaB/SATh pPe3y/bTaThl BBITIOTHEHHOTO (PU3HMUYECKOro OIbITa
(3KCriepuMeHTa, UCCIeJOBaHUsl, TIPOEKTa);

MOHUMAaTh W WCIOMb30BaTh  TPEUMYIeCTBA  KOMAaHJHOWM U
WHAVBHUya/bHOM pPabOThl TIpU pellleHWH KOHKpPeTHOW (pu3ndeckoi
TPOOIEMBI;

MPUHAMATh 11eJTH COBMECTHOM [lesATe/TbHOCTH, OPraHU30BbIBAaTh /IeHCTBUS
Mo eé [OCTWDKEeHHUIO: pacrpefienisiTb PO, OOCYKAaTh IIPOLIECCHl U
pe3ynbTaThl COBMECTHOM paboThl, 0000111aTh MHEHMSI HECKOJIBKUX JIFOIeH;
BBITIO/THSITH CBOIO YacTb PabOThI, JOCTUrasi KaUeCTBEHHOTO pe3y/bTaTa o
CBOEMY HarpaB/ieHUI0 U KOODJWHUPYSI CBOU [JEeNCTBUS C APYTUMHU
yjieHaM1 KOMaH/Ibl;



OlLleHMBaTh KaueCTBO CBOET0 BKJ/aJia B OOIIMNA MPOAYKT IO KPUTEPUSIM,
CaMOCTOSITe/TbHO C(hOPMY/IMPOBAaHHBIM YUaCTHUKAMU B3aUMO/IeHCTBUSI.

PEI‘YJIHTI/IBHI)IE YHuBepCa/IbHbIE y‘-IEﬁHLle }Z[EﬁCTBI/lH

Camoopranusanus:

BBISB/ISTH TIPO0J/IEMBI B >KU3HEHHBIX U YUeOHBIX CUTYyarusiX, TPeOYIOIuX
IJ1st petiieHust (GHU3UUeCKUX 3HaAHWM;

OPHUEHTUPOBATbCSI B  PA3/IMUHBIX TOAXOAAX TPUHATHS  pelleHui
(MHOUBUAYyaMbHOE, TIPUHSTHE peIlleHusl B TPyMIe, TPUHATHE pelleHui
IPYNIoN);

CaMOCTOSITe/TbHO COCTaB/ISITh alfOPUTM pellieHus1 (pr3nuecKoi 3ajauul Win
TJlaHa MCC/IeZIoBaHUsI C YUYETOM HMEIOLUXCS PecypcoB M COOCTBEHHBIX
BO3MO>KHOCTeM, apryMeHTUPOBAaTh Ipe/ijlaraeMble BapUaHThI pellleHu H;
JlenaTh BLIOOD 1 OpaTh OTBETCTBEHHOCTD 3a pellieHue.

CﬂMOKOHTpOJ’lb, 3MOI_[I/IOHaJIBHLlﬁ HHTE/IV/IEKT:

JlaBaTh afileKBaTHYO OLIeHKY CUTYaluH U TIpeJijiaraTh 1yiaH e€ U3MeHeHusl;
OOBSICHATb TPUUMHBI  JIOCTYDKeHUs  (HeJOCTH)XKeHHs])) pe3y/lbTaToB
JlesiTeTbHOCTH, JlJaBaTh OL[eHKY ITPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHBBI B /IeSITe/TbHOCTb (B TOM UHCJIe B XO[| BBITIOJIHEHUS
(GbU3MUeCcKoro HWCC/IeOBaHUSI WIM TIpOEKTa) Ha OCHOBE HOBBIX
00CTOATENBCTB, W3MEHUBIIMXCS CUTYyallMi, YCTAHOBJIEHHBIX OIIHOOK,
BO3HUKILUX TPYJAHOCTEW;

OLIeHMBaTh COOTBETCTBHE pe3yJ/ibTaTa LieJid U YCI0BUSIM;

CTaBUTH cebs1 HA MeCTO JIPYroro uejoBeKa B XOZie CIIOpa WIH AMCKYCCUU
Ha Hay4YHYI0 TeMy, TOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;
TpU3HaBaTh CBOE MPaBO Ha OIIMOKY MU pelieHnr (pu3ndecKux 3aau Win
B YTBEPJKJE€HUSX Ha HAyUHbIE TeMbI U TaKOe ke MPaBo JPYroro.

INPEAMETHBIE PE3YJIbTATHI

K koHIly oOyueHusi B 7 Kjiacce TipeMeTHbIe pe3y/bTaThl Ha 6a30BOM YpOBHe
JOJDKHBI OTpaXkaTb CHOPMUPOBAHHOCTh Y 00yYarOIIMXCST YMEHUH:

WCI0/Ib30BaTh  TMOHATUSA:  (PU3WUYeCKWe W  XWMUUeCKUe  sBJIeHMUS,
Hab/to/jleHre, SKCIepUMeHT, MOJeJb, TUIOoTe3a, eAVHULIbI (PU3NUYeCcKuX
BeJIMUMH, aTOM, MOJIeKyJa, arperatHbie COCTOSIHWSI BeljecTBa (TBEpZOe,
JKUZKoe, ra3o00pa3HOe), MexXaHW4YecKoe [BIKeHUe (paBHOMeEpHOe,
HepaBHOMEpDHOe, TMPSMOJIMHEMHOe), TpaeKTOpUsi, paBHO/EeNCTBYHOIast
cuna,  pAedopmaiusa  (ympyras, — miacTudeckasi),  HeBeCOMOCTb,
CoOOIIIaroIIHecst COCY/bI;

pa3nuuath siBieHus (aAuddysusi, TerioBoe ABMKeHHEe YaCTUIL] BellecTBa,
paBHOMEpHOe  /IBW)KeHWe, HepaBHOMEDHOe  /IBIDKeHWe, HWHepIus,
B3aUMO/IEICTBUE TeJl, paBHOBeCHe TBEDJBIX TeJ C 3aKPeIVIEHHOM OChIO
BpallleHusi, Tepejlaya [JaBleHUs TBEPABIMUA TejlaMH, >XUAKOCTIMHU U



razamy, aTtMocdepHOoe [laBjieHWe, TJlaBaHUe Tes, [peBpallleHus
MeXaHWYeCKOW 3HEepryuy) Mo OINMMCAaHHI0 MX XapaKTepHbIX CBOMCTB U Ha
OCHOBE OMbITOB, /IeMOHCTPUPYIOIIUX JaHHOe (hrU3rhUecKoe sIBJIeHUE;
pacro3HaBaThb TIPOSIBJieHWe HW3yUYeHHbIX (DU3UUeCKUX SBJAEHUHA B
OKpY’Kalll[eM Mupe, B TOM u4uc/ae (U3nuecKue sIBJeHUs] B MPUPO/E:
MpUMephl IBWXKEHUsI C Pa3/IMUHbIMHA CKODOCTSIMU B >KMBOM U HEXUBOU
Npupojie, [JeUCTBHe CU/bl TPeHUsI B TPUPOJe U TeXHUKe, BIMSIHUE
aTMoc(hepHOro JlaB/ieHUs Ha >KUBOW OpraHW3M, TUlaBaHWe PbIO, pbluaru B
Tejie Ye/IOBeKa, MPHU 3TOM T1epPeBOAUTh MTPAKTHUECKYIO 33/jauy B y4eOHYIO,
BBIJIE/ISITh CYII|eCTBEHHbIE CBOMCTBA (MPU3HAKU) (PU3NUECKHUX SIBJIEHUM;
OTMUCHIBATh U3yUeHHbIe CBOMCTBA Tel U (pU3UUeCcKUe SiBJIeHUs, UCTI0JIb3Ys
bu3nueckue BeWUMHBI (Macca, 00BEM, IIJIOTHOCTh BeI[eCTBA, BpeMs,
MyTb, CKOPOCTb, CPeHSISI CKOPOCTh, CHJa YIIPYTrOCTH, CU/IA TSKECTH, BeC
Te/la, CWla TpeHus, [MAaBjeHue (TBEPAOro Tesa, JKUAKOCTH, Tasa),
BLITA/IKUBAIOIIasi CHIa, MeXaHuueckass paboTa, MOII[HOCTb, IJIEUO CHIIBI,
MOMEHT CH/bl, KO3(dUIIMEHT TI0/e3HOr0 JeHCTBUS MeXaHW3MOB,
KUHEeTHYeCcKasi W TOTeHLMalbHasi 3Heprusi), Mpy OMNMCAaHWUU ITIPpaBUIbHO
TpakToBaThb  (DM3WMUECKUM  CMBIC/JI  HWCIIOMb3yeMbIX  BeJWUYWH, MX
o003HaueHusT W eAUHULBI (U3MUEeCKUX BeJUYWH, HAaXOAWUTb (DOPMYIIBI,
CBSI3bIBAIOIIME JJaHHYIO (PU3NUeCKYyH BeWUMHY C JAPYTMMH BeMYMHaMU,
CTPOUTH rpaUKy U3yUueHHbIX 3aBUCUMOCTeM (hHU3MUeCcKUX BeJIMUUH;
XapaKTepyu30BaTb CBOWCTBa Tes, (U3Wueckue SBAeHWUS U TIPOLeCChl,
WCIIOMb3Ysl TIpaBWia C/I0)KeHUsI CWJl (BAOJb OJHOM MpsiMoii), 3aKoH ['yka,
3akoH Ilackansi, 3aKkoH ApxuMe/ia, IPaBUIO PaBHOBeCHs pbiuara (6/10Ka),
«30/I0TOe TPAaBW/0» MEXaHWKW, 3aKOH COXpaHeHUsI MeXaHUueCKOu
SHepPruM, TMpU 3TOM [aBaTb CJOBeCHYIO (OPMYJIMPOBKY 3aKOHa U
3aMMChIBaTh €r0 MaTeMaTUueCKoe BbIpaKeHUe;

O0BSICHATH (hH3MUECKUe SIBJIeHUs], MPOIIeCChl U CBOWCTBA TeJl, B TOM UHC/Ie
M B KOHTEKCTe CHUTyal[ud TPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIB/ISITH TTPUYMHHO-CJIEICTBEHHbIE CBSI3H, CTPOUTb OOBsICHEHHe h3 1-2
JIOTUUECKUX 111aroB C OMOpou Ha 1—2 U3ydyeHHBIX CBOWCTBA (PM3UUYECKUX
sIBJIeHUH, (DU3MUYeCKUX 3aKOHA WA 3aKOHOMEPHOCTHY;

peliaTh pacuéTHble 3ajaud B 1-2 [JeMCTBUS, WCMOJb3ys 3aKOHbl WU
(dbopmysibl, CBSI3bIBAOIIME (PU3NUECKHE Be/MUMHBI: Ha OCHOBE aHalIu3a
yCJIOBUS 3a/lauy 3alyChbiBaTh KpaTKOe yCJ/IOBUe, MO/ICTaB/ATh (hr3nudecKre
BeJIMUMHbI B (DOPMYJIbI M TIPOBOJIUTH PACyéThbl, HaXOJUTb CIIPABOUHBIE
JaHHbIe, HeOOXOJUMBIE /I peIlleHus 3a/lau, OIleHUBAThb PeaTMCTUUYHOCTD
noJiyuyeHHOU (pU3nMuecKoil BeJTMUUHbI;

pacrio3HaBaTh MpO0J/IeMbI, KOTOpPbIe MOXKHO pPeIUTh IIPH  TIOMOIIH
(br3MUeCKUX MeTO/IOB, B OMTMCAHUU MCC/IeIOBaHMs BbI/Ie/IATh ITPOBepsieMoe
npeArnosiokeHye  (TUIOTe3y), pa3IvuaTb UM HHTepIIpeTHPOBaTh
TO/TyYeHHBIA pe3y/bTaT, HAaXOAWTb OIIMOKM B XOZE OMbITa, [e/aTh
BBIBO/IbI T10 €r0 pe3y/bTaTaM;



MPOBO/UTL OMbITHl 1O HabOMIOZeHUI0 (PU3MUeCKUX SIBJIeHUW WiId
bu3nuecKux CBONCTB TeJI: dhopMynMpoBaTh TpoBepsieMble
TMIpe/TI0/I0’KeHHs, COOMpaTh YCTAHOBKY M3 TPe/I/I0)KeHHOr0 060py/j0BaHuUsl,
3aMUChIBaTh X0/ OMbITa U (DOPMY/IMPOBATh BHIBO/IbI;

BBLITIOJIHATL TIpsIMble W3MepeHUs] pPacCTOsIHUs, BpPeMeHM, MacChl Tera,
00béMa, CUIbl W TeMIlepaTypbl C WCIOb30BAHMEM AaHAJOrOBbIX U
I[UGPOBLIX TPUOOPOB, 3amUChIBaThL ITI0Ka3aHUs TPUOOPOB C YUYETOM
3aZIaHHOM abCOTFOTHOM TMOTPEITHOCTH U3MepeHUH;

MPOBO/IUTH UCC/Ie0BaHKe 3aBUCUMOCTH O/IHOM (hH3UUeCKOM BeJTMUMHBI OT
JIPyrol C WCMO/b30BaHUEM TMPSMbIX H3MepeHUN (3aBUCMMOCTU MYTHU
PaBHOMEPHO /IBWXKYILEroCs Tejla OT BPEMEHU [BWKEHUsl Tesa, CUJIbI
TPEHUs CKOJILKEeHUS OT Beca TeJia, KauecTBa 00paboTKu MOBepXHOCTeN Test
Y HE3aBUCHMOCTU CUJIbI TPEHUS OT IJIOLaZi COTIPUKOCHOBEHUS TeJl, CUJIbI
YIPYTOCTH OT YAJIMHEHUS TPY>KUHBI, BbITA/IKUBAIOIe CUbI OT 00BhEMa
MOTPY’>KEHHOM YaCTH TeJjla U OT TJIOTHOCTHU >XUAKOCTH, eé He3aBUCUMOCTH
OT TUIOTHOCTH TeJjia, OT TJIyOWHBI, Ha KOTOPYIO TIOTPY’KEHO Tes0, YCIOBUM
TJIaBaHUsI TeJl, YCJIOBUM paBHOBeCHs! pblyara M 0JIOKOB), y4acTBOBaTh B
TJIaHMPOBAaHUM  y4eOHOrO0 WCC/IefioBaHUs, CoOOWMpaTh YCTAaHOBKY U
BBITIOJIHATb W3MepeHUs, C/eysl Tpe[J0KeHHOMY IlaHy, (DUKCHPOBATh
pe3y/bTaThl MOJYUEHHOM 3aBUCHMMOCTH (DU3MUYECKHUX BEJMYMH B BHU/IE
npe/i/IoXKeHHbIX Tabmuil ¥ TpaduKoB, Je/aTh BBIBOJbI T0 pe3ysbTaTaM
MCCeIOBaHMUS;

MPOBOJUTh KOCBEHHble W3MepeHUsi (U3MYEeCKHMX BeJIUUMH (TUIOTHOCTB
Bell[eCTBa JKUAKOCTM M TBEPAOrO Teja, CUa TPEHUsS CKOJIbXeHUs,
JaB/eHWe  BO3/AyXa, BbITaJKMBawolasi Cula, [JelCTByollasg Ha
MOTrpy>KEHHOE B >KUAKOCTb Teso, KO3((PUIMEeHT I0/e3HOro [ehCTBUS
MPOCTBIX MeXaHW3MOB), CJieys TIPe[JIO)KEHHOW WHCTPYKI[UU: TIpH
BBLITIOJIHEHUU H3MepeHUM coOupaTh 3KCIepUMeHTa/IbHYI0 YCTaHOBKY U
BLIUUC/IATH 3HaUeHUe UCKOMOM Be/INUMHbI;

co0sroaTh MpaBu/ia TeXHUKW 0e30T1acHOCTH IpU paboTe ¢ 1labopaTopHBIM
o0opy/1oBaHHEM;

yKa3bIBaTh TPUHIUIIBI JIEMCTBUS NMPHUOOPOB M TEXHUUECKHUX YCTPOMCTB:
BeChbl, TEPMOMETp, [JUHAMOMETP, COOOILAIoIIMecs COoCybl, OGapomeTp,
pbluar, OABIKHBIN ¥ HETTOABM>KHBIHN 610K, HAaK/IOHHAS TIJIOCKOCTH;
XapaKTepu30BaTh TMPUHIUMBI AeWCTBUS HW3YYeHHbIX TIPUOOPOB
TeXHUYECKUX YCTPOUCTB C OIMOPOM Ha WX OMucaHus (B TOM UHCIIE:
MO/LIWITHAKY, yCTPONCTBO BOJIOMPOBOJA, THAPaB/IAUYECKUN TIpecc,
MaHOMEeTD, BbICOTOMED, MOPIIIHEBOI HAcOC, apeoMeTp), UCII0JIb3ys 3HAHUS
0 CBoOMCTBax (U3NUeCKUX sIBIeHHN U HeoOXogumble (pu3nUecKre 3aKOHBI
1 3aKOHOMEPHOCTY;

NMPUBOAUTL  TpUMephbl  (Haxo[uWTh  HWH(OpPMalLMI0 0  TMpUMepax)
MPaKTUYECKOTO WCIO/b30BaHUs (H3UUEeCKUX 3HAaHWW B TIOBCEJHEBHOM
JKU3HM 711 0o0ecrieueHWs: 0e30MacHOCTU MpU 00palljeHruy ¢ TpubopamMu U



TeXHUUECKHMH YCTPOMCTBaMU, COXPAHEHHWs 3/0pOBbs U COO/IOZeHUs
HOPM 3KOJIOTUYECKOr 0 TIOBeIeHUsI B OKPY Karollleld Cpefie;

OCYIIIeCTBISATh OTOOpP HCTOUYHWKOB HWH(opMaiud B VHTepHeTe B
COOTBETCTBUM C 3a/IaHHBIM TTIOMCKOBBIM 3allpOCOM, Ha OCHOBE UMEIOIUXCS
3HAHUW W TIyTéM CpaBHEHUS pa3/IMUHbIX UCTOUHUKOB BbIJe/ISATh
nHboOpMaIuio, KOTopasi SIBISeTCs TPOTUBOPEUMBON WM MOXKeT ObITh
He/JJ0CTOBEPHOM;

WCTI0/Tb30BaTh TP BBIMOTHEHUN Y4eOHBIX 3a/laHHi HayUHO-TIOMYJ/ISSPHYIO
nuTepaTypy  (U3MYEeCKOro COZEep>KaHWsl, COpaBOYHbIe MaTepHualibl,
pecypchbl cety VIHTepHeT, B/ia/ieTh MPUEMaMU KOHCITEKTUPOBAHUS TEKCTa,
nipeoOpa3oBaHysl HHGOPMAILIMY U3 OHOW 3HAKOBOW CHUCTEMBI B APYTYIO;
co3/laBaTh COOCTBeHHBIE KpaTKHe MMChbMEeHHbIe U YCTHbIe COOOIeHUsI Ha
OCHOBe 2—3 UCTOUHUKOB MH(MOpMaluu (HrU3M4eckoro Cofiep)kaHusi, B TOM
yncsie MyO/JMYHO JieaTh KpaTKve COOOIeHUs O pe3y/bTaTaX IPOEKTOB
Wi yuyeOHBIX WCCAefOBaHWM, TIPU 3TOM TPaMOTHO HCIIO/Ib30BaTh
W3yueHHbIM TIOHATUMHBIM amnmapar Kypca (PU3WKH, COMNPOBOXK/ATh
BBLICTYTI/IEHHE TIpe3eHTallel;

MIPU  BBLITIOJTHEHUM y4eOHBIX TIPOEKTOB W HWCC/eOBaHWM pacTipeensiTh
00513aHHOCTU B TPYIINieé B COOTBETCTBUHU C IIOCTaBJeHHbIMH 3a/ladaMH,
C/Ie[UTh 3a BbIMIOJIHEHWEM TUIaHa [JeWCTBUM, afeKBaTHO OL|eHWBAaTh
COOCTBeHHBIM  BK/JIa, B  JesITeJIbHOCTh  TPYMIbl,  BLICTPAaWBaTh
KOMMYHHKAaTUBHOE B3aUMO/IENCTBHE, YUUTBHIBasi MHEHHE OKPY>KatOIUX.

K koH1ly o0yueHusi B 8 Kjiacce npeMeTHbIe pe3y/ibTaThl Ha 6a30BOM YpOBHe
JOJDKHBI OTpaXkaTb C(hOPMHUPOBAHHOCTh Y 00yUaroLUXCsl YMeHUiA:

VICITI0J/Ib30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJI, TEIVIOBOE BMXKEHHE
aTOMOB U MOJIEKYJI, arperaTHble COCTOSTHUS Bell[eCTBa, KpUCTa/UTMUeCKUe U
amop(Hble Tena, HACBILEHHbIA W HEHACHILEHHbIM Map, B/AXXKHOCTb
BO3/lyXa, Temreparypa, BHYTPEHHssl 3SHEPrus, TeIUIOBOM [IBUraTellb,
3/1eMeHTapHbIN 3/IeKTPUUECKUU 3apsiji, 3JeKTPUUecKoe ToJie, MPOBOJHUKU
Y IU3JIEKTPHKH, IOCTOSTHHBIA 3/IEKTPUYECKHH TOK, MarHUTHOE T10JI€;
pasnnuaTh fIBJIeHUs! (TeIUIoBOe pacllMpeHre U CKaTue, Telllolepefayva,
TeI/IOBOe paBHOBECHE, CMauvBaHWe, KalW/UISPHbIe sIBJIeHUs, WCIapeHue,
KOH/IeHCalusl, IUIaBjieHre, KpUCTau3auvs (OTBepZeBaHue), KUIIEeHUe,
Teruionepesaya (TerIornpoBOHOCTS, KOHBEeKIL[U, V3/ly4eHue),
371IeKTpU3aLysl TeJl, B3auMO/elCTBYe 3apsi[i0B, [eHMCTBUS 3/71eKTPUUECKOro
TOKa, KOpOTKOe 3aMblKaHWe, B3aWMOJENCTBME MarHWTOB, [euCTBUe
MarHuTHOIO T0JIs1 Ha TIPOBOJHUK C TOKOM, 3JIeKTPOMAarHUTHasi UHAYKLMA)
MO0 OINUCAHUID MX XapakKTepHbIX CBOMCTB M HAa OCHOBE OIIbITOB,
JIeMOHCTPUPYIOIINX JaHHOE (PU3NYeCKOe sIBJIEHUE;

pacrio3HaBaTb MpOSIBJIeHWe U3yUeHHBbIX (U3MUeCKUX SIBJIEHUN B
OKpYy’)KawllleM Mupe, B TOM uucie (u3nuecKue sIBJIeHUs1 B TPUPOJe:
MOBEPXHOCTHOE HaTsDKeHWe M Kalu/ulspHble $IBJIEHUSI B TIPUPOJe,
KPUCTa//Ibl B TIpUpofie, u3nyueHue ConHLA, 3amep3aHue BOJOEMOB,



MopcKue 6pu3bl, 00pa3oBaHue pOChl, TYMaHa, WHesl, CHera, 3/IeKTpuuecKue
sIBJIeHHUs. B aTMocdepe, 3/€KTPUYECTBO KUBBIX OPraHM3MOB, MarHUTHOE
nose 3emid, Jpeld MOJOCOB, POJb MAarHATHOTO MOJIS [/ JKA3HU Ha
3emiie, MOSIPHOE CUSTHUE, TIPU 3TOM MEePeBOAUTh MPAaKTUUeCKYI0 3a/lauy B
yueOHYI0, BbIZIEJISITh CYyIlleCTBEeHHble CBOMCTBA (TPU3HAKK) (PU3NUECKUX
SIBJIEHUI;

OIMKCHIBATH U3yUeHHbIE CBOMCTBA Tel U (pU3UUECKUe SIBJIEHUS, UCTIOJIb3YS
(r3nueckue BeMYMHBI (TeMIlepaTypa, BHyTPEHHSS] SHEpPrusi, KOJIM4eCTBO
TeI/IOThl, yJe/bHasl TeIJIOEMKOCTb BeLeCTBa, yJe/lbHas TeruioTa
TUIaB/ieHus, y/le/ibHasi TeryioTa TapooOpa3oBaHMs, yjelbHas TeruioTa
CropaHvsi TOIIMBA, KO3((ULIMEHT TO0/e3HOr0 [IeHCTBUSI TeIyIOBOU
MallnHbl, OTHOCUTe/IbHAs BI&XKHOCTb BO3/AYyXa, 3JIEKTPUUECKUU 3apsif,
CWIa TOKa, 3/IeKTpUYeCKOe HarpsUKeHHe, COTMpPOTUBJIEHWe IPOBOJHUKA,
ylenbHOe  COMpOTHBJIEHHWEe  BelecTBa, paboTa W  MOIIHOCTb
3/IeKTPUUECKOT0  TOKa), TMpU OMNUCAHUM TIPAaBUJBHO  TPaKTOBATh
¢bu3nUecKruii CMBIC/T MCIIOJ/Ib3YeMbIX BeJIMUMH, 0003HAuUeHUs U eUHUIIbI
bu3nueckux BeJMUYMH, HAaXOAWUTb (HOPMYJbl, CBSI3bIBAIOLIME [IaHHYIO
Gr3UUeCcKyl0 BeJIMUMHY C [APYTUMM Be/IMUYMHaMH, CTPOUThH TpaduKu
M3y4YeHHbBIX 3aBUCUMOCTeN (PU3NUeCKUX BeJTMUMH;

XapaKTepu30BaTb CBOWCTBA Tes, (PU3MUecKHe SIBJEHUSI W TIPOLIeCCHI,
MCII0J/Ib3ysi OCHOBHbIE TIOJIOXKEHUS] MOJIEKY/ISIPHO-KUHETUUECKOW TeOpuH
CTPOEHUS BellleCTBa, MPUHLMIT CYyTepPHo3uLUMK To/ield (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHeHMs 3apsi/a, 3akoH OMa /1711 yyacTKa Lelu, 3aKOH
Ixoynsa—JleHlia, 3akKOH COXpaHeHWs SHepruv, TIIpd 3STOM [aBaThb
CJIOBECHYIO (DODMYJIMPOBKY 3aKOHAa W 3alyChiBaTh €ro MaTeMaTHuecKoe
BbID@)KEHUE;

OO0BSICHSTh (pU3HMUEeCcKue TPOLecChl U CBOWMCTBA Tel, B TOM YMC/ie U B
KOHTEKCTe CHUTyalMi MPaKTUKOOPUEHTUPOBAaHHOI'O XapaKTepa: BBISAB/IAThH
MPUYNHHOC/IE/ICTBEHHbBIE CBSI3M, CTPOUTb 00BsICHeHUe U3 1-2 JIoruuecKux
11arOB C OMOpod Ha 1-2 W3yuyeHHBIX CBOWCTBA (PU3MYECKUX SIBJIEHWUH,
(Y3UUeCKrX 3aKOHOB WIN 3aKOHOMEPHOCTEW;

peliatb pacuéTHele 3a7auyd B 2—-3 [EUCTBUS, WCIONb3yS 3aKOHbI M
(GopMybl, CBSI3bIBAKOLME (PU3MUYECKHe BeIUYMHBI: Ha OCHOBE aHasuv3a
yCJIOBUS 3a/laud 3alvChiBaTh KpaTKOe YC/IOBUe, BBISB/ISATb HEJ0CTaTOK
NAHHBIX 711 pelleHus 3afaud, BbIOMpAaTh 3aKOHBI W (HOPMYyJIBI,
HeoOXo/MMble /i1 €@ pelleHusi, TMPOBOAWUTL pacuéTbl M CPABHUBATH
MOJIyueHHOe 3HaueHue (U3nYeCcKol BeJIMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacrio3HaBaTh TMpo0eMbl, KOTOPble MOXKHO PpeIIUTh TpPH ITOMOIIH
bur3nUeckux MeTOZOB, WCIIO/b3ysl OMNMCAaHWe WCC/Ie[OBaHusl, BbIAE/SATh
MpoBepsieMOe  TIPe/NO/IO)KeHWe, OLleHWBaThb TMPAaBW/IbHOCTb — TOPSiKa
TIPOBe/IeHUs] UCC/Ie[JOBaHus, [e/laTh BbIBOJbI;

MPOBO/IUTh  OTBITHI 1O HabOMIOZieHNI0  (PU3MUeCKUX SBJAeHUM WU
(bur3nUeCcKuX CBOUCTB Tesl (KanWIsIpHbIe SIBJIEHUST, 3aBUCUMOCTD /1aBJIeHUS



BO3/lyXa OT ero 00béMa, TeMriepaTyphbl, CKOPOCTU TIpoLiecca OCThIBaHUS U
HarpeBaHWsi TPU M3JIyUeHWU OT LBeTa M3Jydarolled (Moraoujaronien)
MOBEPXHOCTH, CKOPOCTh MCIApeHusi BO/Ibl OT TemrepaTypbl >KUAKOCTUA U
M/IOIIaI €€ TIOBepXHOCTH, »JJeKTpu3alds Tel W B3aUMOJEeNCTBHE
37IEKTPUYECKUX  3apsiOB, B3aWMO/IeICTBHMEe TIOCTOSIHHBIX MAarHWTOB,
BU3ya/M3aliUsi MarHUATHBIX TIOJIeM TIOCTOSTHHBIX MAarHuTOB, [e€WCTBUS
MarHMTHOT'O MOJiI Ha MNPOBOJHUK C TOKOM, CBOMCTBA 3/1€KTPOMAarHWTa,
CBOMCTBA 3JIEKTPOJBUTATe/isI TIOCTOSTHHOTO TOKAa): (OpMyMpoBaTh
TIpoBepsieMble TTPeATIONI0KeH s, COOMpPaTh YCTAaHOBKY W3 TIPe//I0KEeHHOTO
000py/I0BaHUs, OMUCHIBATh X0/ OTbITa U (HOPMYTMPOBATh BHIBOBI;
BBITIO/IHATh ~ MpPSIMble  W3MEPEeHUsi  TemIlepaTypbl, OTHOCUTE/bHOU
BJI&KHOCTHA BO34yXa, CWIbl TOKa, HarpssKeHUsi C UCIOb30BaHUEM
aHAJIOTOBBIX TIPUOOPOB UM JAaTUMKOB (DU3MUECKUX BEeMUWH, CPaBHUBATh
pe3y/ibTaThl U3MepPeHUM C yUETOM 3a/laHHOM abCOJIFOTHOM MOTPeITHOCTH;
MPOBOJUTH UCC/Ie[JOBaHMe 3aBUCHMOCTH OAHOW (hPM3UUeCKOW BeJTMUUHbI OT
JPDyrod C HCOO/Jb30BaHWEM TMPSIMBIX HW3MepeHWM (3aBHCUMOCTb
COTIPOTUB/IEHUS] TIDOBOJHWKA OT €ro [JIMHbI, TUIOLIAJAU T1ONepeyHoro
CeueHUs U yZe/IbHOrO COMPOTUB/IEHUS BellleCTBa MPOBOAHUKA, CUJTbI TOKA,
UAYLIero uepe3 TMPOBOAHUK, OT HaMNpsKeHUs] Ha TPOBO/IHUKE,
UCCeloBaHUe T0C/e0BaTe/lbHOTO M Tapajuie/lbHOTO — COeMHEHUM
MPOBO/IHMKOB): TUIAHMPOBAThb MCC/Ie[jlOBaHUe, COOMpaTh YCTAHOBKY U
BBITIOJIHATb W3MEpEeHUs, C/eysl TpeJ0KeHHOMY IlaHy, (DUKCHUPOBATh
pe3y/ibTaThl TOAYyYeHHOW 3aBUCMMOCTU B BHe Tabaul] U TrpaguKoB,
JlenaTh BbIBO/IbI MO pe3y/ibTaTaM UCCIIe/JOBaHuS;

MPOBO/IUTh KOCBEHHbIe U3MepeHUs1 (Pu3nuecKux Be/qUuuH (yZebHasi
TeTNJIOEMKOCTh ~ BellleCTBa, COMPOTUB/EHWE TPOBOJHUKA, paboTra U
MOIIIHOCTb 3JIEKTPUUYECKOTO TOKAa): TIJIaHUPOBaTh HM3MepeHHs, CoOHpaTh
9KCIepUMEHTA/IbHYI0 YCTAHOBKY, C/iefysl MpeAJioXKeHHOM WHCTPYKLWUU, U
BBIYMC/ISITh 3HAUEHVe BeJIMUMHBIL;

co0/ro/1aTh TpaBH/Ia TEXHUKW 0e30MacHOCTH npy paboTe ¢ 1abopaTOpHBIM
o0opy/1oBaHHEM;

XapaKTepU30BaTh IPUHIUNBI  AeWCTBUS HW3YUYeHHbIX TIPUOOPOB W
TeXHUUYECKUX YCTPOUCTB C OIMOPOM Ha WX OMucaHus (B TOM UHCIIE:
CHCTeMa OTOTUIEHHUSI [JOMOB, TUTPOMETp, IapoBas TypOWHa, amriepMeTp,
BOJIbTMETD, CUETUMK 3S/IEKTPUUYECKOW 3HEPryuM, 37eKTPOOCBETUTE/IbHbIE
npuOOpBI, HarpeBaTebHbIE IEKTPONPHUOOPHI (TIPUMEpHI), 3/IeKTPUUeCKHe
NpeZilOXpaHUTe/H, 3/IEKTPOMAarHuT, 3JIeKTPOJBUraTe/ib MOCTOSHHOTO TOKA),
WCTIOJb3ySl 3HAHUS O CBOMCTBax (hM3WUECKUX SIBJIEHWM U HeobXoquMble
¢dur3nUeckre 3aKOHOMEPHOCTY;

pacrio3HaBaTh T[IPOCTble TeXHUUeCKHe YCTPOWCTBA U U3MepUTe/bHbie
npubOpel TI0 CXeMaM M CXeMaTH4YHbIM pHUCYHKaM (OKUIKOCTHBIN
TePMOMETD, TePMOC, TMCUXPOMETDP, TMTPOMETp, [BUrarelb BHYTPEHHETO
CropaHusi, 3/JIeKTPOCKOII, pPeocTaT), COCTaBJSATb CXeMbl 3JeKTPUUeCKUX



Lierel ¢ moc/e/loBaTeIbHbIM Y Tapasljie/lbHbIM COeJUHEHUEeM 3/IeMeHTOB,
pas/uuasi yCJI0BHbIe 0003HaUeHHsl 37IeMEHTOB 3/IeKTPUUeCKUX Lierleif;
NMPUBOJUTHL  TMpUMepbl  (HaxoJWTh  HMH(OpPMALMI0 0 T[pUMepax)
MPaKTUUeCKOTr0 HCIO0Jb30BaHusl (DU3MUeCKUX 3HaHWM B TOBCeHEBHOMU
JKU3HU [71s1 oOecrieyeHrsi 6e301acHOCTH NP oOpallleHrnu ¢ npubopamu u
TEeXHUYEeCKUMH YCTPOMCTBaMH, COXpPaHeHHs 37I0POBbs U COOJIIOZeHUs
HOPM 3K0JIOTHUYECKOTO MOBe/IeHUsI B OKpY»Karolleli cpe/ie;

OCYILLeCTB/ISITh TIOUCK UH(POpPMALMM  (PU3NYECKOTO COJep)KaHusi B
VHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHWW U TYTEM CpaBHEHUs
JOTIOJTHUTE/IbHBIX ~ WCTOUHUKOB  BbIJIeNSATh  WHGOpMalMioo, KOTopas
SIBJISIETCSI TIPOTUBOPEUMBON WIA MOKET ObITh HeJJOCTOBEPHOM;
MCII0/Ib30BaTh TIPY BBITIOJTHEHWU yueOHBIX 3a[jaHUil HayUHO-TIOMYJISIPHYIO
UTepaTypy (U3MYeCcKoro COZiepXKaHWs, CIpaBOUHble MaTepuasbl,
pecypchl ceTu VIHTepHeT, B/iaZileTb NpUéMaMu KOHCTIEKTUPOBaHUS TEKCTa,
npeobpa3oBaHusi UHPOPMALIMK U3 OFHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/jaBaThb COOCTBeHHbIe THCbMeHHble W KpaTKWe YCTHble COO0OIIeHusl,
0606miass uHbOpMALMI0 U3 HECKOJbKUX WCTOUYHUKOB (PU3NUECKOTOo
coZiep>KaHusl, B TOM uWcie TMyO/JWYHO TIPe/CTaB/ATh Ppe3yJ/bTaThl
NIPOEKTHOU W/IM WCC/e/l0BaTebCKOW J1eITe/IbHOCTH, MPU 3TOM I'PaMOTHO
WCIIONMb30BaTh U3yUeHHBIM TIOHATUMHBLIM  armapar Kypca (HU3MKH,
COTPOBOXX/IATh BBICTYIIJIEHNE NTpe3eHTaLuel;

NPy BBIOJIHEHUM Y4ueOHbIX IIPOEKTOB W MCC/Ief0BaHUM (pr3nuecKux
MPOLIeCCOB pacripefieiiTh 0053aHHOCTM B TPYyIle B COOTBETCTBUM C
MOCTaB/IeHHbIMY 3a/ja4aMy, CJIeJUThb 3a BBITOJIHEHWEM IUIaHa [eMCTBUU U
KOpDpeKTHPOBaThb €ro, afieKBaTHO OLleHWBaTb COOCTBEHHbIM BK/Iaj B
J1esiTeIbHOCTh TPYIIbI, BHICTPaUBaTh KOMMYHUKAaTUBHOE B3auMO/IelCTBIe,
TMIPOSIBJIsiSi TOTOBHOCTH pa3peliaTh KOH(IUKTHI.

K koHIly oOyueHusi B 9 KJ1acce rpeiMeTHbIe pe3y/ibTaThl Ha 6a30BOM ypOBHE
JOJDKHBI OTpaXkaTb C(HOPMHUPOBAHHOCTh Y 00yUaroLUXCsl yMeHUiA:

WCII0/Ib30BaTh TOHATHS: CHUCTeMa OTCUéTa, MarepuasbHas TOUKa,
TpPaeKTOpHsl, OTHOCUTEbHOCTh MEeXaHWYeCKOro [BWXeHus, Aedhopmalys
(yrpyrasi, mjacTUyeckast), TpPeHHWe, LIeHTPOCTPeMHUTe/IbHOe YCKODeHHe,
HEBECOMOCThb U TIeperpy3Ku, LIeHTP TsDKecTH, abCOFOTHO TBEpZOe Tero,
[IEHTP TsDKeCTU TBEPJOro TeJsa, paBHOBecHe, MexaHUuueckue KojaebaHUs U
BO/HBI, 3BYK, WH(Pa3ByK U yJbTPa3ByK, 37€KTPOMArHUTHbIE BOJIHBI,
I1KaJia 3/IeKTPOMarHUTHBIX BOJIH, CBeT, O/IM30PYKOCTh U /1aTbHO30PKOCTh,
CTIeKTPbI WUCITyCKaHWs U TIOTJIOLeHus, anbda, 6eTa- ¥ ramMmma-u3nydeHus,
M30TOMbI, i/jepHasi SHepreTHKa;

pasnuyath siBJeHUsi (paBHOMEpDHOe W HepaBHOMEpDHOe TIPSIMOJIMHENHOe
IBIKeHWe, PaBHOYCKOPEHHOe TMPsSIMOJIMHeNHOe [BIKeHHe, CBOOOHOe
najieHue TeJsl, paBHOMEPHOe [IB)KeHUe M0 OKPY>KHOCTH, B3aUMO/IeliCTBUE
Tes, peakTHBHOe JABIKeHUe, KojebarermbHOe ABIKeHHe (3aTyxarolue U
BBIHY)K/IeHHbIe KoJsie0aHUsI), pe30HaHC, BOJIHOBOe ABM)KeHHWe, OTpakeHUe



3BYyKa, IPSIMOJIMHEWHOEe pacIlipoCTpaHeHWe, OTPaKeHHWe U TIpeJIOMIIEHHE
CBeTa, TI0JIHOe BHYTPeHHee OTpakeHHe CBeTa, pa3/ioykeHue 0esioro cBeTa B
CIIeKTP W C/J0XKeHHe CIeKTPa/JibHbIX 1[BETOB, [IHUCIEepCUs CBeTa,
ecTeCTBeHHasl paJJM0aKTUBHOCTb, BO3HUKHOBEHHE JIMHEWNUAaTOro CreKTpa
W3J/y4YeHHs) M0 OMUCAHUIO0 UX XapaKTePHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JIeMOHCTPUPYIOLLIUX JaHHOe (hU3hUecKoe SIBJIEHUE;

pacro3HaBaTb TIPOSIBJIeHWE HW3yUYeHHbIX (DU3UUeCKUX SBJAEHUA B
OKpy>KawljeM Mupe (B TOM uuc/ie (Pu3nuecKue sIBJ€HUSI B MPUPOJE:
TIPUJIUBLI U OTJIMBBI, ABWKeHHe TiaHeT CO/THEUHOW CUCTeMbl, peaKTUBHOE
[IBIDKEHUE J>KUBBIX OpPraHMW3MOB, BOCHOpPUSITUE 3BYKOB JKWBOTHBIMH,
3em/IeTpsiCeHUe, CeWCMUYecKWe BOJIHbI, LIyHaMH, 5X0, I[BeTa TeJl,
OITHYeCKHe sIBJIeHUs B TIPUpOjie, OMOOruueckoe MAelCTBUE BUAWUMOTO,
yIbTpaUoIeTOBOr0 W PEHTTeHOBCKOTO UW3/lyueHUM, eCcTeCTBeHHbIN
pPaJIMOAaKTUBHBIN (OH, KOCMHYeCKHe Jyud, PaiIMOaKTUBHOe U3/TyueHue
MPUPOAHBIX MWHEpPAJoB, [leliCTBUe DPaJUOAKTUBHBIX U3IyueHUW Ha
OpraHusM 4ejioBeKa), MPU 3TOM TepPeBOJUTH TPaKTUUYECKYI 3a/lauy B
yueOHYI0, BBIZIE/IATh CYI[eCTBEHHbIE CBOMCTBA (TIpU3HAKKU) (PU3UUECKUX
SIBJICHUU,

OIMUCHIBATh U3yUeHHbIE CBOMCTBA Tel U (pU3UUECKUe SIBJIEHUSs, UCTI0JIb3YS
du3nueckue Be/NWUYMHBI (CpefHssS YW MrHOBEHHas CKODOCTb Teja TIpU
HEPaBHOMEDHOM [IBW)KEHWM, yCKOpeHUe, TepeMmellleHhe, MyTb, YTroBas
CKOpOCTb, CW/la TPEeHMs, Cuja YNpPYroCTH, CWla TSDKECTH, YCKOpeHWe
cBOOOIHOTO TiaZieHUs, BeC Tejla, HUMITYJbC Teja, WMITYJbC CUJIBI,
MexaHuuyeckass paboTa M MOILHOCTb, TIOTeHI[MajbHas JHEepPrus Tera,
MOAHSTOTO HaJi MOBEPXHOCTbIO 3eMJ/IM, TOTeHLWa/bHasi SHepPrusi C’KaTou
MPY>KUHBI, KUHETWYeCKasi SHeprus, TIo/Hasi MexaHWuyeckasi SHeprus,
Mepuo/] U YacToTa KosiebaHui, AjIMHa BOHBI, TPOMKOCTb 3BYKa M BbICOTa
TOHA, CKOPOCTb CBeTa, TOKa3aTe/b Mpe/ioM/IeHUs Cpefibl), IPU OMUCAHUU
MpaBWIbHO TPaKTOBaThb (DHU3MUYECKUM CMbBIC/ HCIMOJb3YeMbIX Be/WUHH,
0003HaueHUsA W eJUHUIIbl (DU3NUECKUX BeUYMH, HAXOAWUTb (OPMYJIBI,
CBS3BIBAOIIME [JaHHYIO (PU3MUECKYH0 BeTMUMHY C JIPYTUMHU BeJMYUHAMHU,
CTPOUTH rpapuKy U3yUeHHBIX 3aBUCUMOCTeMN (PU3MUYeCKUX BeJIUUUH;
XapaKTepyu30BaTb CBOWCTBa TeJs, (U3WUeCKue SBJA€HWS U TIPOLIeCChl,
WCTIO/b3ys 3aKOH COXPAaHEHHWs SHEepPryd, 3aKOH BCEMHUDHOTO TACOTEHUSs,
MPUHLAN CyNepHo3vLU CUJl, TIPUHLMII OTHOCUTeNbHOCTH ['anues,
3aKOHbI HBIOTOHA, 3aKOH COXpaHEeHWs UMITy/bCa, 3aKOHbl OTPaKeHUs U
TpesIOMJIEHUST CBeTa, 3aKOHbI COXPaHEHUs! 3apsiZloBOr0 U MacCOBOTO UKCeT
MpU sIIePHBIX peaklysX, MPU 3TOM [laBaTh CJIOBECHYHO (hOPMYJHMPOBKY
3aKOHa U 3alMChIBaTh €r0 MaTeMaTUUYeCKoe BhIpayKeHue;

OO0BSICHATh (pU3HMUEeCKHe TIPOIlecChl W CBOWMCTBA Tel, B TOM UHC/ie U B
KOHTEKCTe CUTyalMi NMPAaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBISB/ISATH
TIPUYMHHO-CJIe/ICTBEHHBIE CBSI3H, CTPOUTH 00bSICHEHUE U3 2—3 JIOTHYeCKUX



IIaroB C OIMOpOM Ha 2—3 H3yueHHBIX CBOMCTBA (DM3MUECKUX SIBJIEHUM,
(r3nUeCcKrX 3aKOHOB WA 3aKOHOMEPHOCTEM;

pellaTb pacyéTHble 3ajaud (omuparolldecsi Ha CUCTeMy U3 2-3
ypaBHEHHI), UCTI0/b3Ysl 3aKOHbI U ()OPMYJIbl, CBSI3bIBaOIIMe (pr3ruecKue
Be/IMUMHBI: HAa OCHOBe aHalu3a yC/IOBUSl 3aZlaud 3aluchbiBaTh KpaTKoe
yCJIOBUE, BBISB/SATh HEAOCTANOI[ME WM W30BITOUHBIE JaHHBIE, BHIOUPAThH
3aKOHBI U (POpPMYJIbI, HEOOXOAUMBIE fIJisi PellleHHs], IPOBOAUTb PACUETHI U
OLIeHMBaTh PEaJMCTUYHOCTh TIOJYUEHHOrO0 3HaueHus (PU3nMueckou
BeJTMUUHBI;

pacrio3HaBaThb TMpo0J/ieMbl, KOTOpble MOKHO peLIUTh TIPU TTOMOIIU
($u3MUecKux MeTOZI0B, UCIIO/b3Yys OMUCAHWe WCC/Ie[JOBaHUs], BbIZE/SATh
npoBepsieMOe  TPeAToJIo’KeHHe, OLleHWBaTh IIPABWIBHOCTh — TOpsiJKa
NpOBeJIeHUs]  MCC/Ie[IOBaHUs, [iefaTb  BbIBOJbI, HWHTEPIPEeTHPOBATH
pe3y/ibTaThl Ha0JIFO/IeHUH U OTTBITOB,;

MPOBO/IUTh  OTBLITHI 1O HabOMIOZeHNI0 (PU3MUeCKUX SBJAEHUM WA
bur3nueckux CBOWCTB Tes (M3yueHHWe BTOPOro 3akoHa HblOTOHa, 3akoHa
COXpaHeHUs YHepruM, 3aBUCUMOCThL Tiepruofia KojebaHuU TIPY>XMHHOTO
MasiTHUKa OT MacChl TPy3a M >KECTKOCTU TIPY)KHMHBI U HE3aBUCUMOCTb OT
aMIUIATY/IbI MaslbIX KojiebaHW, MpsSMOIMHeHOe PaclpocTpaHeHUe CBeTa,
pa3fiokeHre 0e/ior0 CBeTa B CIIEKTP, M3yuyeHHe CBOWMCTB W300pakeHUs B
TJIOCKOM 3epKajie YU CBOWCTB H300pakeHUsI TipeiMeTa B coOuparoieit
nuH3e, HabJ/roJieHre CIVIOIIHBIX U JIMHeWYaThIX CIeKTPOB M3MyueHUs):
CaMOCTOAITeJTbHO ~ CcOOWpaTh yCTAaHOBKY U3 W30bITOUHOro Habopa
o0opy/ioBaHUsl, OMUChIBAaTL XOZ  OMbITa W €ro  pe3yJbTarThl,
dhopMy/UpOBaThL BLIBO/bI;

MPOBO/IUTH TP HEOOXOAWMOCTHU CEpUI0 TIPSIMBIX W3MepeHUi, orpezeisis
cpefHee 3HaueHWe U3MepsieMOM BeIUuMHbl ((OKyCHOe pacCTOsiHHe
cobuparomiedd mH3bI), 00OCHOBBIBaTH BLIOOp crmocoba uM3MepeHUs
(u3mepuTenbHOTO TIpUbOpa);

MPOBO/UTb UCC/Ae[OBaHHE 3aBUCUMOCTeH (M3UUeCKUX BeIUMUYUH C
MCIO0/Ib30BaHMEM TMPSIMbIX H3MepeHuil (3aBUCMMOCTb TMyTU OT BPeMeHHU
NPy PaBHOYCKOPEHHOM /IBIKeHUM 0e3 Haua/ibHOW CKOPOCTH, Tepuoja
KoJieOaHWM MaTeMaTUYecKoro MasiTHAKA OT [IUHbI HUTH, 3aBUCUMOCTU
yrjia OTPa)KeHUsl CBeTa OT yrja MajleHusi U yrja MNpesioM/eHus] OT yria
najieHusi): TJIaHUPOBaTh HCCJ/IeZiloBaHUE, CaMOCTOSITeJIbHO —CoOHpaTh
YCTaHOBKY, (PUKCMpOBaTb pe3y/bTaTbl IIOJyUeHHOW 3aBUCHMOCTHU
¢usnuecKux BeJIMUMH B BUAe Tab/ul U rpaduKOB, [eaTh BLIBOJBI I10
pe3y/ibTaTaM UCCJie/JOBaHuSI;

MPOBOJUTh KOCBEeHHble H3MepeHUs (U3NUeCKUX BeJUUMH (CpeaHsist
CKOPOCTb U YCKOpeHWe Tejla TpPUA pPaBHOYCKODEHHOM [IBMXKEHWH,
yCKOpeHue CBOOOAHOTrO mMafieHus, KECTKOCTb TPY>KUHBI, KOI(POUI[UEHT
TPeHUsI CKOJIbXKeHUsI, MexaHWueckass paboTa M MOIIHOCTb, YacTOTa U
nepuos, KosnebaHWM MaTeMaTHyeCcKOro U TIPY>KUHHOTO MasiTHUKOB,



ONTUYeCKass CWia coOuparorier JiMH3bl, PaJAMOAaKTUBHBIM  (DOH):
MJIAHUPOBaTh M3MepeHusl, COOMpaTh SKCIePUMEHTalbHYI0 YCTaHOBKY M
BBITIOJIHATb W3MepeHUsl, Cyieflysi Tpe/JIoyKeHHOM WHCTPYKI[UH, BBIUYMC/ISTh
3HaueHHe BeJIMUMHBI U aHa/TM3UPOBaTh TIO/TyUeHHbIe pe3y/IbTaThl C YUETOM
3a/laHHOU MOTPEeITHOCTU U3MepeHUH;

cob/ro/IaTh TpaBH/Ia TEXHUKW 0e30MacHOCTH Mpy paboTe ¢ 1abopaTOpHBIM
o0opy/IoBaHHEM;

pa3nuyaTh OCHOBHbIE TIpU3HAKU HW3YUeHHBIX (U3NUECKHUX Mo/leseit:
MaTepranbHas TOUKa, abCOMIOTHO TBEpJOE Te/0, TOUEUHbIM HCTOUHUK
CBeTa, Jiy4, TOHKas JIMH3a, TJlaHeTapHas MoJelb aToMa, HYKJIOHHas
MO/IeJib aTOMHOTO Si/Ipa;

XapaKTepU30BaTh TIPUHIUMBI  AeWCTBUS HW3YUYeHHbIX TIPUOOPOB W
TeXHUYECKUX YCTPOUCTB C OINOPOM Ha WX OMucaHus (B TOM UHCIIE:
COUJOMEeTp, [JaTUMKW TIOJIO)KeHUs, PACCTOSSHUSI M YCKOpEeHHs, pakeTa,
3X0/I0T, OUKM, T[epucKor, ¢doToanmnapar, ONTUUYEeCKHWe CBETOBO/IbI,
CMeKTPOCKOM, [03uMeTp, KaMmepa BuibcoHa), WCMOABb3ysl 3HAHUSA O
CBOMCTBaX (PU3MUeCKUX sBAeHWA U HeobxoguMmble Gdu3NUecKre
3aKOHOMEPHOCTY;

MCIT0J/Ib30BaTh CXeMbl U CXeMaTHUUYHble PUCYHKH M3YUEHHBIX TeXHUUYECKHUX
YCTPOMCTB, U3MepUTebHbIX TPHUOOPOB M TEXHOJIOTUUECKHUX TIPOL[eCCOB
MpU pellleHUH yueOHO-TIPAKTUUeCKUX 3a/layu, OMNTUUeCKHhe CXeMbl IS
MOCTPOeHHs1 300pakeHU B MJIOCKOM 3epKaJjie U cobupatoliieil TnH3e;
MPUBOAUTL  MpUMepbl  (HaXoAuTb  WH(POpPMAI[MI0 O  MpUMepax)
MpaKTUUeCKOr0 MCI0/Ib30BaHUsl (PU3NUeCKHUX 3HaHWK B T1OBCeAHEBHOU
JKU3HM 711 oOecrieueHUs: 6e30macHOCTU MpU o0OpalljeHuy ¢ rpubopamMu U
TeXHUYEeCKUMH YyCTPOWCTBaMM, COXPaHEHUs 37I0pOBbsS U COOMIOZeHUS
HOPM 3KOJIOTHUYECKOT'0 TIOBe/IeHUSI B OKPY Kalolllel cpefie;

OCYIIIeCTBIATh TOMCK WHpopMalu  (U3UUeCKOr0 COJlepXKaHUsl B
VHTepHeTe, caMOCTOsITeTbHO (DOPMYJIMPYS MOMCKOBBIN 3apocC, HAXOAUTh
MyTU OTpefie/ieHysl JOCTOBEPHOCTH TI0/IyuyeHHOW MH(OpMaIlid Ha OCHOBE
MMEIOIIUXCSl 3HAHUM U JIOTIOJTHUTeTbHBIX UCTOUHUKOB;

HCTI0/Th30BaTh TIPH BBIMOTHEHUH YUeOHBIX 3a/laHHN HayUHO-TIOMYJ/ISIPHYIO
nuTepaTtypy  (U3NUeCKOro CoJlep>KaHus, CIIPaBOUHble  MaTepuasbl,
pecypchl ceTy VIHTepHeT, B/aJieTh TIpUéMaMy KOHCITEKTUPOBAHUS TEKCTa,
nipeoOpa3oBaHysl HHGOPMAIIUY U3 OTHOW 3HAKOBOU CHUCTEMBI B APYTYIO;
co3/laBaTh COOCTBEeHHbIe TIMChbMEHHbIE W YCTHbIE COOOII[eHHSI Ha OCHOBe
nHboOpMalMM W3 HEeCKOJbKUX KCTOYHMKOB (PU3NUECKOTrO COJlep>KaHUs,
MyO/IMUHO TIPeCTaB/SATh Pe3y/bTaThl TIPOEKTHOW WX UCC/Ie/I0BaTeIbCKON
[esiTeIbHOCTW, TPUA 3TOM TPAMOTHO  HCIIO/b30BaTh  WU3yUeHHbIN
MOHSATUMHBIA anmnapar K3yuyaeMoro pasfiena (U3UKKA U COMPOBOXZATh
BBICTYIJIEHHE TIpe3eHTaleli C yuéToM o0co0eHHOCTel ayAuTOpUn
CBEPCTHUKOB.



TEMATUYECKOE IVNTAHUPOBAHUE

7 KITIACC
KonunyecTrBo uacoB DJIeKTPOHHBbIe
Ne HaumenoBaHue P —
n/ pa3fie/ioB U TeM Bcer | KoHTpo/ibH IIpakTHYeck op
obpa3oBare/ibHbIE
n NporpamMMsbI 0 ble padoThI He padoThI
pecypchbl
Paszpesn 1. ®u3uka U eé po/ib B I03HAHUH OKPY)KarLiero Mmupa
DUSHKA - HAVKA O bubmiorteka LJOK
1.1 y 2 https://m.edsoo.ru/7f416
rpupoje 194
DUBHIeCKIe bubmiorteka LJOK
1.2 2 1 https://m.edsoo.ru/7f416
BeJINUMHBI
194
EcrecTBeHHOHayuH bubnuoreka LIOK
1.3 bIli MeTO[, 2 1 https://m.edsoo.ru/7f416
[103HaHUA 194
Wtoro no paspeny 6

Pa3pen 2. IlepBoHavaibHbIe CBe/JeHUS 0 CTPOEHUH BellecTBa

Crpoeme bubmiorteka LIOK
2.1 P 1 https://m.edsoo.ru/7f416
Bell[eCTBa 194
[BrkeHne 1 bubmoreka LIOK
2.2 B3alMO/IeNCTBUE 2 1 https://m.edsoo.ru/7f416
YyacTUL| BelljeCcTBa 194
ArperatHbie Bbubmoteka LIOK
2.3 COCTOSIHUS 2 https://m.edsoo.ru/7f416
BeIl[eCTBa 194
Wtoro no pa3peny 5
Pa3gen 3. /IBrkeHre U B3aUMO/IelCTBHE TeJl
MexaHnuueckoe Bubmaorexa [JOK
3.1 3 https://m.edsoo.ru/7f416
JIBIDKeHUe
194
VIHEDLIS. Macca bubmoreka IIOK
3.2 DL, ’ 4 1 https://m.edsoo.ru/7f416
TJIOTHOCTD
194
bubmoreka IIOK
3.3 Cuna. Bugpe! cun 14 1 2 https://m.edsoo.ru/7f416
194
WNroro no pa3peny 21

Pa3pen 4. [laBenne TBépABIX TeJl,

JKHJIKOCTeH U ra3oB

4.1

[asnenue.

3

bubmoreka IIOK



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

ITepegaua
JlaBjieHus
TBEpPABIMU TeJlaMu,
JKUJKOCTSIMU U

https://m.edsoo.ru/7f416
194

rasamu
Tasnesme bubmoteka LJOK
4.2 5 https://m.edsoo.ru/7f416
JKUTKOCTH
194
bubmoteka LIOK
A
4.3 TMOChEpHOe 6 https://m.edsoo.ru/7f416
JlaBjieHHe
194
HerictBue
JKUJIKOCTH Y Ta3a Ha Bubmorexa HOK
4.4 .. 7 3 https://m.edsoo.ru/7f416
TIOTpY>KEHHOE B
194
HUX TeJI0
Wroro no pa3peny 21
Pa3pen 5. PabdoTa 1 MOIHOCTh. DHEpPrus
bubmoreka IIOK
P
5.1 abora v 3 1 https://m.edsoo.ru/7f416
MOIIHOCTb
194
MbocThie bubmoreka [IOK
5.2 P 5 1 https://m.edsoo.ru/7f416
MeXaHHU3MBbI
194
MexaHnueckast Bubmaorexa LHOK
5.3 4 1 https://m.edsoo.ru/7f416
Heprus
194
Wroro no pa3peny 12
Pe3epBHOe Bpems 3
OBIIEE KOJTMYECTBO
YACOB IIO 68 12

I[TPOI'PAMME



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

8 KV/IACC

KosnuecTBo uacoB D/1eKTPOHHBIE
No HaumenoBanue (d )
n/ pa3/ie/ioB U TeEM Bcer KouTtposibHel | IIpakTHueck Hppobrie
oOpa3oBare/bHbIe
n NMporpaMmsbI 0 e paboTbI ue padoThI
pecypchl
Pa3zpen 1. TenioBble siB/I€eHUA
CrpoeHnve u bubnuoreka LIOK
1.1 CBOMCTBA 7 https://m.edsoo.ru/7f4181
BellleCTBa ce
TerUIoBLIe bubmioreka LIOK
1.2 21 1 5 https://m.edsoo.ru/7f4181
TIPOL{eCChI
ce
Wtoro no pasgeny 28
Pa3pen 2. DneKTpuyecKue 1 MarHMTHbIE SIBJICHUS
OJIeKTpUYecKre
3apsifpl. bubmmoreka LIOK
2.1 3apsKeHHbIe TeJla 7 1 https://m.edsoo.ru/7f4181
U uX ce
B3aUMO/IENCTBUE
IToCcTOSTHHBIH bubmmoreka LIOK
2.2 3/1eKTpUYeCcKui 20 1 7 https://m.edsoo.ru/7f4181
TOK ce
MarHuTHbe bubmoreka LIOK
2.3 6 1 1.5 https://m.edsoo.ru/7f4181
SIBJIEHUS
ce
ONeKTPOMarHuTH Brbmorexa [OK
2.4 4 https://m.edsoo.ru/7f4181
ast UHAYKLUs co
Wtoro no pa3peny 37
Pe3epBHOe BpeMmsi 3
OBIIEE
KOJIMYECTBO
YACOB IO 68 3 14.5

I[TPOI'PAMME



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KJ/TACC

KosmmuecTBO yacoB

J/IeKTPOHHBbIE
Ne HaumeHoBaHue (udpoBbie)
n/ pasgesos uTem | Bcer | KoHTponabH IIpakTHyeck opp
o0pa3oBare/ibHbIE
n nporpamMMsbI 0 ple padoThI ue padoThI
pecypchbl
Pa3zpgen 1. MexaHnnueckue sBJIeHHA
MexaHUUeckoe
IBIKEHHE 1 bubmmoreka LIOK
1.1 10 1 https://m.edsoo.ru/7f41
CII0COOBI ero
ada6
OMMCaHUs
BsaumogericTBu Bubmorexa HOK
1.2 20 1 3 https://m.edsoo.ru/7f41
e Tesl
adab6
3aKOHEI bubnmoreka LIOK
1.3 10 3 https://m.edsoo.ru/7f41
COXpaHeHUsI
adab6
Wroro no pa3geny 40
Pasjen 2. MexaHudyecKHne Ko/ie0aHus U BOJIHbI
MexaHnueckue Brbmiorexa LIOK
2.1 7 3 https://m.edsoo.ru/7f41
KoJie0aHus
adab6
MexaHnueckue Brbmiorexa LIOK
2.2 8 1 3 https://m.edsoo.ru/7f41
BOJ/IHBL. 3BYK
adab
WTtoro no pasgeny 15

Pa3pen 3. D1eKTpoMarHUTHOe 110J/1€ ¥ 3/IEKTPOMAarHUTHbIE BOJIHbBI

OJ/IeKTPOMarHuT
HOP [OJIe I Bbubmoteka LIOK
3.1 6 2 https://m.edsoo.ru/7f41
3/1eKTPOMarHuTH
a4a6
ble BOJTHbI
Wrtoro no pasgeny 6
Pazpen 4. CBeToOBBIE IB/IEHHUSA
3aKOoHbI bubmmoreka LIOK
4.1 pacripoCcTpaHeHU 6 2 https://m.edsoo.ru/7f41
s CBeTa ad4ab
JIuH3bI U Bbubmoteka LIOK
4.2 ONTHUYeCcKue 6 3 https://m.edsoo.ru/7f41
npubopbI ada6
Pa3noxxeHue bubmmoreka IIOK
4.3 Oenoro ceeta B 3 2 https://m.edsoo.ru/7f41
CIIEKTD a4ab
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Wroro no pasgeny

15

Pa3pgen 5. KBaHTOBbBIe AB/IeHUS

Wcnyckanue u Bbubmoteka LIOK
5.1 TOrJIOLLIeHUe 4 1 https://m.edsoo.ru/7f41
CBeTa aTOMOM adab
CTDOCHIe bubmmoreka LIOK
5.2 aTOpMHOI“O P 6 1 https://m.edsoo.ru/7f41
AP a4a6
Anepse Bbubmmoreka [IOK
5.3 AR 7 1 https://m.edsoo.ru/7f41
peaxh a4a6
Wroro no pasgeny 17
Pa3pen 6. IToBTOpuUTE THHO-00001AIOIIUI MOAY/TH
[ToBTOpEHME U
06061IeHue Bbubmoteka LIOK
6.1 coZiepykaHus 9 2 https://m.edsoo.ru/7f41
Kypca ¢hH13MKY 3a ada6
7-9 knacc
Wroro no pasgeny 9
OBLIEE
KOJIMYECTBO
YACOBIIO 102 27

I[TPOI'PAMME
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