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ITOSACHUTEJ/IbHASA 3AITNCKA

[TporpamMMa 10 (pu3vKe Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHsI COCTaB/ieHa Ha
OCHOBe TI0/I0KeHUW W TpeOOBaHUM K pe3yibTaTaM OCBOeHHs Ha 0a30BOM YpOBHE OCHOBHOM
obOpa3oBaTenbHOM TMporpamMMmebl, mpezcTaBaeHHbIXx B @I'OC 00O, a Takke C yuéTOM
denepanbHON paboueii MporpaMMmbl BOCIIUTAaHHS W KOHIIEMIMK TIperofiaBaHust yueOHOro
npeagMeTa «PU3UKa».

CopepkaHve TporpaMmbl MO0 (PU3MKe HarpaB/ieHO Ha ()OPMHPOBaHKWE eCTeCTBEHHO-
HayYyHOM TpPaMOTHOCTH OOyvaroIMXCsi U  OpraHu3alui0 u3yueHuss (GU3MKA Ha
JesiTeJIbHOCTHON OCHOBe. B mporpamme 10 ¢HM3MKe YUHTHIBAIOTCS BO3MOYKHOCTU yueOHOTO
npeaMera B peamm3ariuu  Tpeboanuit ®I'OC OOO K T1UIaHUPYeMbIM JMUYHOCTHBIM U
MeTaripe[MeTHbIM pe3yJ/ibTaTaM O0yueHHs], a TakKe MeXXIIPeJMeTHbIe CBS3U eCTeCTBEHHO-
Hay4HbIX yueOHBIX TIpeJIMeTOB Ha YPOBHE OCHOBHOTO 0011[eT0 0Opa30oBaHUsI.

[Tporpamma 1o ¢u3MKe ycTaHAB/IMBaeT pacrpeziesieHre yueOHOro MaTepHrasa To rojjam
oOyueHust (MO Kjaccam), TpeAJiaraeT TMPUMEpPHYIO TOC/Ie0BaTe/TbHOCTh WU3YUEHHsT TeM,
OCHOBaHHYI) Ha JIOTMKe pa3BUTHS TPEAMETHOTO COJep)KaHUsl M y4éTe BO3PACTHBIX
0CcObeHHOCTeN 00yJaroIIuXCsl.

[Mporpamma 1o ¢u3vKe pa3paboTaHa C LiefbI0 OKa3aHHS MeTOAWYeCKOW TMOMOILIH
YUWTETI0 B CO3/laHKH paboueii MporpamMMbl 110 y4eOHOMY TIpeIMeTy.

dusnKa SB/IAETCS CHUCTEMOOOpA3yIOLMM [IS  eCTeCTBEHHOHAyUHBbIX  yUueOHBIX
Tpe/IMEeTOB, TOCKOJbKY (U3MuecKre 3aKOHbI JieXXaT B OCHOBe TIPOLIeCCOB U SIB/IeHUH,
M3y4yaeMbIX XUMUel, Orooruei, actpoHomMueii u ¢hu3ndeckou reorpadueni, BHOCUT BK/Iaj B
eCTeCTBeHHOHAyYHYIH0 KapTMHy Mupa, TMpeAocTaBisieT Haubosee scCHble 00pasLbl
NpUMEHeHHsI HayuyHOTO MeToJja TIO3HAaHMs, TO eCTh crocoba To/ydeHHsT [JOCTOBEPHBIX
3HaHUM O MUpe.

OpHa 13 T71aBHBIX 33/jau pu3nyeckoro obpa3oBaHus B CTPYKType o011iero oopa3oBaHus
COCTOUT B (POPMHUPOBAHWUM €CTECTBEHHOHAYYHOM T'DaMOTHOCTH W HHTepeca K Hayke y
00yUaroIuXCsl.

N3yyenune ¢us3uku Ha 06a30BOM YypOBHe TMpejriosiaraeT OBIaJeHUe CleAyHoLUMU
KOMIIETEHTHOCTSIMU, XapaKTepU3yHOLMMHU eCTeCTBEHHOHAYUHYI0 I'PaMOTHOCTb:

Hay4HO 00BSCHATE ABJIEHUS,
OLl€HMBATh U [IOHUMATh 0COOEeHHOCTHU HAy4UHOI'O UCCJ/ie10BAHUA;

VHTEpIIPeTUPOBaTh JlaHHble M WCIIO/b30BaTh HAyuyHble J0Ka3aTelbCTBa /Jis TMOJIy4YeHUs
BbIBO/IOB.



Llesu u3yueHusi GU3MKKM Ha YPOBHE OCHOBHOTO 00iriero obpa3oBaHUsi OompeziesieHbl B
Konueriuu miperiofiaBanusi  yue6Horo nmpeaMera «®usuka» B 0Opa3oBaTebHBIX
opranm3anusix Poccuiickoit ®Pefepaiiiy, peanu3yroIMUX OCHOBHBIe 001jeobpa3oBaTe/bHbIE
MporpaMMbl,  yYTBEpXKAEHHOM pellieHreM Kosinernd  MWMHHUCTEDPCTBA  TIPOCBeL[eHUsT
Poccuiickoii @eneparun (1mpoTokos ot 3 gekadbpst 2019 r. Ne ITK4BH).

Ienu u3yueHus GU3UKHU:

nprobpeTeHre WHTEpeca W CTpeM/IeHHs 00yuaroIuxcsi K HayUHOMY W3yUYeHUIO TIPUPO/IBI,
pa3BUTHeE UX UHTE//IEKTYabHbIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHUE Hpe'Z[CTaB]'IEHI/Iﬁ 0 Hay4YHOM MeToae IT03HAHUA n (bOpMI/IpOBaHI/Ie
NCaIe4oBaTe/IbCKOIo0 OTHOEHWA K OKDY>XArOIUM SABJIEHUAM;

(dbopMHUpOBaHHWE HAyUHOTO MHUPOBO33DEHMSI KaK pe3y/bTaTa M3y4YeHUs] OCHOB CTPOEHUs
MaTepyy U PyHAaMeHTaTbHbIX 3aKOHOB (DH3UKY;

dbopMUpoBaHUe TIpe/ICTaBJIeHU O POU (PU3KKU 1Sl Pa3BUTHSL APYTUX eCTeCTBEHHbIX Hayk,
TeXHUKU U TeXHOJIOTUM;

pa3sBUTHE TIPEJCTaB/IeHUA O BO3MOXHBIX cdepax Oyayiiedi mpodeccroHaIbHON
JesiTeNTbHOCTH, CBSI3aHHOW C (DU3WKOM, TIOATOTOBKA K JalbHEHIIeMy OO0yueHWI0 B 3TOM
HarpaBJ/IeHUM.

IlocTwkeHWe 3TUX Ijesiel MporpaMMbl MO (U3MKe Ha YpPOBHE OCHOBHOTO OOIIero
obOpa3oBaHus 00ecrieurBaeTCs pellieHreM CeIyIoUX 3afad:

nproOpeTeHre 3HAHWW O JUCKPETHOM CTPOEHHH BeIlleCTBA, O MeXaHWUeCKHX, TerIOBBIX,
3/IeKTPUUECKUX, MaTHUTHBIX U KBAHTOBBIX SIBJIEHUSIX;

nproOpeTeHre YMEHWM OMUCHIBATh U OOBSACHATH (PU3MUecKUe SIBJIEHUS C MCIIOh30BaHUEM
TOTy4eHHbIX 3HAaHUU;

0CBO€HHE METOA0B DelIeHUA HpOCTEﬁH.IHX pvaéTHle 3a/ia4 C UCI10/Ib30BaHHUEM qJI/IBI/I‘—IECKI/IX
MO,ﬂEHEﬁ, TBOPUECKHUX U IIPAKTUKOOPHUEHTHUPOBAHHLIX 34/1d4,

pa3BUTHE YMeHW HaO/oJaTh IPUPOJHBIE SIBJEHUS U BBITIO/IHATL OMBITHI, ab0paTOpHbIE
paboTbl M 3KCTiepUMeHTa/llbHble HCC/Ie/JOBaHUS C WCIIO/Ib30BAaHUEM HW3MEPUTETbHBIX
1910)7(610)00):K

OCBOEHHEe TIpUEMOB paboTbl C WH(OpMared (U3NUECKOro COZep>KaHUs], BKIIIOUast
MH(MOPMaIMI0 0 COBPEMEHHBIX JOCTHXKeHUsIX (DM3UKH, aHa/M3 U KPUTHUUYeCKoe OljeHMBaHue
vH(opMaluy;

3HAKOMCTBO CO c(epamMu MNpodecCUOHabHOU [eSTebHOCTH, CBSI3aHHBIMU C (DU3UKOU, U
COBpeMeHHbIMU TeXHOJIOTUSIMU, OCHOBAaHHBIMU Ha IOCTHKeHUsIX (PM3UUeCKOol HayKHU.



Ha u3yuenue ¢u3uky (6a30BbIl YpOBEHB) Ha YPOBHE OCHOBHOTO 0011[ero 06pa3oBaHUs
otBoauTCs 238 vacoB: B 7 Kacce — 68 uacoB (2 yaca B Hefient0), B 8 kacce — 68 yacoB (2
yaca B Hejemw), B 9 kmacce — 102 waca (3 uwaca B  Hees0).

[TpexnaraemMelii B rporpaMMe 1o ¢u3MKe repeueHb 1ab0paTOpHBIX PabOT U OMBITOB
HOCUT PEKOMeH/IaTe/IbHbI XapakTep, YUUTe/lb Je/laeT BbIOOD IpoBeJieHUs 1ab0paTOPHBIX
paboT ¥ ONBITOB C Y4YéTOM HWHAWBUJyalbHBIX OCOOEHHOCTeM OO0ydJaroIuxcs, CIHMCKa
9KCTIepUMEeHTA/bHBIX 3a/laHdi, TIpeJjlaraéMbIX B PaMKaX OCHOBHOT'O T'OCYZApCTBEHHOTO
9K3aMeHa 1o (usukKe.



COAEPXXAHUE OBYUEHUA

7 KITACC

Pa3piesn1 1. ®u3uKa U eé posib B I03HAHUHU OKPY’Kalollero Mupa.

@du3uka — Hayka O rmpupoze. fBieHus npupopbl. Pusrueckue sBICHUS:
MeXaHuuecKue, TeIvioBble, 3/IeKTpUUeCcKre, MarHUTHbIe, CBeTOBBIE, 3BYKOBbIE.

du3nueckde BenMUMHBLL. V3mepeHue (u3snueckux BequurdH. Ddusnueckue
nipubopskl. [TorperiHocTh U3MepeHut. MeXxyHapo/iHasi CUCTeMa eIMHMULI.

Kak ¢usuka u [Apyrve ecTecTBeHHble HAyKuM H3y4yalOT [pPUPOJY.
EcTecTBeHHOHayuHbIM MeTOJ] TIO3HAHUWA: HaOMIOZieHHe, TMOCTaHOBKA HAay4yHOTO
BOTIPOCA, BBIIBWKEHHE THUIOTe3, SKCTIEPUMEHT 10 TTPOBEpPKe TUTIOTe3, 00bsICHEeHHE
HabJ/tro/jaemMoro siBjieHusi. Omcanve hU3NUeCKUX SIBJIEHHM C TTOMOIIBI0 MOZeiel.

demoncmpayuu.
MexaHunueckue, TerioBble, 3/IeKTpUUeCKre, MarHUTHbIe, CBETOBbBIE SIBJIEHUS.

dusnueckie TIpUOOPEI M TpoLieAypa IPSIMbIX M3MEpPeHHM aHaJoroBbIM U
1[U(POBBIM TIPUOOPOM.

JlabopamopHble paGombl U ONbIMbL.
OmnpegeneHye 11eHbI fe/ieHUs MIKa/Ibl U3MepUTebHOT0 TIprbopa.
V3mepeHne pacCTOSTHUM.
N3mepenHne 00bEMa >KUJKOCTH 1 TBEPZAOTO TeJa.
OmnpeziesieHyie pa3MepoB MaslbIX TeJl.

N3mepenue TemriepaTypbl MpU TIOMOLUA >XUAKOCTHOTO TEPMOMETpa M JlaTuMKa
TeMIiepaTryphl.

[IpoBeseHne vccaefOBaHUS T0 MPOBEPKe TMIOTE3bl: JaJbHOCTh IMO/ETa I1apyKa,
MYIL[eHHOT0 TOPU30HTA/IbHO, TeM 00oJblilie, UeM OOJIbIlle BHICOTA MTyCKa.

Pa3pen 2. IlepBoHaua/ibHbIe CBe/IeHUsI 0 CTPOEHUM BellecTBa.

CTpoeHne BelecTBa: aTOMbl M MOJEKyabl, WX pa3mepbl. OIbITHI,
[OKa3bIBaroIe JUCKPeTHOe CTPOeHUe BellleCcTBa.



[BwkeHnve uactul] BellecTBa. CBsi3b CKOPOCTM [IBW)KEHUSI UaCTHUL] C
TemriepaTypo. bpoyHoBckoe nBwkeHue, auddysus. B3auMogeicTBrHe 4YacTUL]
BellleCTBa: MPUTSPKEHUE U OTTa/IKUBaHUeE.

ArperatHble COCTOSIHMSI BellleCTBa: CTPOEHHE Ta30B, XKUAKOCTEN U TBEPbIX
(KpuCTanIMyeckrx) Tejl. B3auMOCBsI3b MeXAy CBOWMCTBAMU BEIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKY/ISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSSHUM BOJbI.

Hdemoncmpayuu.
HabsroieHrie 6pOyHOBCKOTO [IBYKEHUS.
Habmogenue auddysum.

HabnrofjeHue siBjieHWM, OOBSCHSIOMIUXCS TIDUTSDKEHHWEM WU OTTa/JIKUBaHUEM
YyacTUL] Bell|ecTBa.

JlaGopamopHble pabombl U ONbIMbL.
OrueHKa AimaMeTpa aToMa MeTO/[OM PSiZIOB (C UCToJ/ib30BaHUeM (oTorpaduii).
OmnbITHI 110 HAOTIOAEHUIO TETI/IOBOTO PACIIIMPEHHs Ta30B.
OmBITHI 110 0OHAPY>KEHUIO JIEHCTBHUS CHJT MOJIEKY/ISIPHOTO MPUTSDKEHMS.
Pa3gen 3. [IB>keHHe U B3aMMO/IeliCTBHE TeJl.

Mexanuueckoe [BWKeHUe. PaBHOMepHOe U HepaBHOMEpPHOe [BUWXKeHUe.
Ckopoctb. CpefiHss1 CKOPOCTb IIPM HEPAaBHOMEPDHOM [BWKeHUU. Pacuét nytd u
BPEMEHU [IBMKEHUSI.

sIBnenvie WHepIMK. 3aKOH WHEPIMU. B3auMozelcTBHE Tesl KakK TPUUYHHA
WU3MEHeHUs] CKOPOCTU [BW)KeHHMsi Tel. Macca Kak Mepa HMHEPTHOCTH TeJa.
ITnotHOCTh BemjecTBa. CBsI3b IUVIOTHOCTH C KOJMUYECTBOM MOJIEKY/I B €MHULIE
o0BEMa BelljecTBa.

Cusa Kak xapakTepucThKa B3auMogencTBusl Tea. Cusa yrnpyrocTd U 3akoH
I'yka. VI3mepeHne cumbl C MOMOIIBIO AWHAMOMeTpa. fIB/eHue TArOTeHUs U Cuja
TsbKeCTU. Cujia TSKeCTU Ha Apyrux riaHetax. Bec tesna. HeBecomocts. CriokeHue
CWJI, HarpaB/IeHHbIX 10 OJHOM mpsMou. PaBHOgelcTByromas cun. Cuna TpeHus.
TpeHUe CKOJIb)KeHHUsI U TPeHUe MOKos1. TpeHue B MpUPO/ie U TeXHUKE.

emoncmpayuu.

HabsrojeHre MexaHU4eCcKoro JBWXeHUs Tesa.



N3mepeHrie CKOPOCTU MPSIMOJTMHENHOTO IBU)KEHUSI.

HabsroieHue siBlieHUs HHEPLIWU.

HabrojeHre n3aMeHeHWs] CKOPOCTH TIPU B3aUMO/IeMCTBUM Te.

CpaBHeHUe Macc I0 B3aUMO/[eHiCTBUIO TeJl.

Crio)keHue CWJl, HanpaBJ/IeHHBIX M0 OJHOW MPSIMOM.
JlabopamopHble paGombl U ONbIMbI.

OrnpefienieHre CKOPOCTHM PAaBHOMEPHOTO ABMKeHUS (Il1apyKa B >XUAKOCTH, MOJEIU
3JIEKTPUYECKOT0 aBTOMOOUIIS U TaK Jiasiee).

OnpegeneHve cpefiHeli CKOPOCTH CKOJIb)KeHUs1 OpyCKa WM 11apuKa 10 HaK/IOHHOM
TIJIOCKOCTH.

OrnpepesnieHyre TIJIOTHOCTH TBEPAOTO Tea.

OnbIThI, A€MOHCTPUPYIOLME 3aBUCUMOCTb PacTsDKeHUs (AeopMaliuu) Mpy>KUHbI
OT MPUJIOXKEHHOM CHUJIBI.

OMBITEI, IEMOHCTPHUPYIOIIHE 3aBUCUMOCTD CHJTbI TPEHUST CKOJIb)KEHHS OT Beca Tea
Y XapaKTepa COMPUKACAIOI[HUXCSI TTOBEPXHOCTEH.

Pa3pen 4. laBiieHne TBEPABIX TeJI, )KUAKOCTEH U ra3oB.

Hasnenne. CriocoObl yMeHbBIIIeHUsI ¥ yBeIMueHus JaBjieHus. JlapieHre rasa.
3aBUCMMOCTb [laBjieHUs1 Ta3a OT 00béMa, TemmepaTyphl. [lepemaua pdaBiieHus
TBEPABIMU TeJlaMU, >KUAKOCTAMM U rasamu. 3akoH Ilackansa. [IHeBMaTtuueckue
MaIllMHbI. 3aBUCUMOCTh JAaBE€HUs >KUJKOCTH OT TayOuHBL ['mapocTaTHyecKuid
napaiokc. Coobiijatoifecs: cocyabl. ['MapaBiueckrie MeXaHW3Mbl.

Atmocdepa 3emnu u atmocdepHoe AaBreHHe. [IpUUMHBI CYII[@eCTBOBAHUS
BO3AyIHOM o6omouku 3emu. Onbir Toppuuesnnu. M3mepeHue atMocdepHOro
JaBjeHusl. 3aBUCUMOCTb aTMOC(EepHOro /1aBjieHUs OT BbICOTHI HaJl YDOBHEM MOPSI.
[Tpubops! /151 U3MepeHust aTMOC(epHOTO JJaBIeHMUs.

[ericTBue >XUAKOCTH U ra3a Ha MOTPYy>XEHHOEe B HUX Tes0. BrITankuBatoias
(apxumenoBa) cuna. 3akoH Apxumesa. [1naBanuve ten. Bo3ayxoniaBaHue.

demoncmpayuu.
3aBUCHMMOCTbD JlaB/IeHUsI Ta3a OT TeMIlepaTyphbl.

[Tepesaua JaBieHUs )KUAKOCTBIO U Ta30M.



Coo0brmiaroiyecs: CoCy/ibl.
MiapaBnnyeckuii mpecc.
[TposiByieHue felicTBUSI aTMOC(HEPHOTO JaB/IeHusl.

3aBUCHMOCTb BBITAJKMBaIOIeH CHMbI OT 00bEMa TOTPYKEHHOW YacTH Tejla U
TIJIOTHOCTH >KUJIKOCTH.

PaBeHcTBO BBITaﬂKHBa}OU_IEﬁ CHJIbI BECY BBLITEeCHEHHOM KNUIKOCTH.

YcnoBue mniaBaHMs Tej. IlIaBaHHe WU [orpy>xeime Ttejl B 3dBHUCHMMOCTHU OT
COOTHOILIEeHHUS TVIOTHOCTEeH TeJia U KHUIKOCTH.

JlaGopamopHble pabombl U ONbIMbL.

WccnenoBaHue 3aBUCMMOCTH Beca Tela B BoZie OT 00BEMa TMOTPYKEHHOU B
YKUJIKOCTb YaCTH TeJia.

OrnpesiesieHVe BBbITAJKUBAIOLEN CUJIbI, JE€MCTBYIOLEH Ha Teso, MOrpy>KEHHOe B
JKUJKOCTb.

[IpoBepka He3aBUCHMMOCTM BBITAaJTKUBAKOLEW CWJIbI, [JEUCTBYIOLEM Ha Telo B
JKUJIKOCTH, OT MacChl Tea.

OMnbIThI, EMOHCTPUPYIOLE€ 3aBUCUMOCTDb BbITa/IKUBAIOILe CU/bl, JeUCTBYIOILEN
Ha Tesi0 B JXUAKOCTH, OT 00BEMa MOTPYKEHHOW B KUAKOCTb YaCTH Tela W OT
TJIOTHOCTH >KUJIKOCTH.

KoHcTpyrpoBaHue apeoMmeTpa WM KOHCTPYWpPOBaHWe JIOLKU U Olpeje/ieHue eé
Ipy30I0AbEMHOCTH.

Pa3pen 5. PaGoTa 1 MOIIHOCTh. DHepPrus.
MexaHuueckasi paboTta. MOIITHOCTb.

[MpocTble MexaHW3MbI: pbluar, O/I0K, HakK/JOHHas IIOCKOCTb. IIpaBusio
paBHOBecusi pbluara. IIpviMeHeHre TIpaBW/a paBHOBeCHsi pbluara K OJIOKY.
«3omotoe nmpaBuiao» MexaHukd. KIIJI mpocteix MexaHusMoB. IIpoctebie
MeXaHU3MbI B OBITY U TeXHUKe.

MexaHnueckast SHeprus. KuHeTtnueckass u MMOoTeHIKd/IbHAA  SHEPIus.
HPEBpaH_IEHI/IE OJJHOI'O BHU/Jd MeXaHNUeCcKOon SHEPIrvu B ,Z[perﬁ 3aKoH COXpdHEHUSA
SHepruu B MexdHHUKe.

Hdemoncmpayuu.



[TpyuMephbI MPOCTBIX MEXAHW3MOB.
JlaGopamopHble pabombl U ONbIMbL.

OnpegeneHve pabOTbl CWIbI TPeHHsI TPH PaBHOMEDHOM [BW)KEHHWH Tesa TIo
TOPU30HTAIbHOW MTOBEPXHOCTH.

VccnemoBanue yCioBUM paBHOBECHS pblyara.
N3mepennie KI1/l HAKOHHOM MIOCKOCTH.
V3yueHue 3aKOHa COXpaHeHUsI MeXaHUYeCKOW SHepryu.

8 KV/IACC

Pa3pen 6. TenyioBbIe siB/IeHHUS.

OCHOBHBIE TIOJIO’KEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TeOpUM CTPOEHUs
BelllecTBa. Macca U pa3Mepbl aTOMOB U MoJieKy/a. OTMbITbI, MOATBepPKAArOIIe
OCHOBHBI€ TI0JIOKEHUST MOJIEKY/IIPHOKMHETUYECKOUN TEOPUH.

Mogemn TBEPOT0, >KUIKOTO M Ta3000pa3HOTO COCTOSIHHY BelljeCTBa.
Kpucranmueckve u amop@Hbie Tena. OObsiCHEHUe CBOWCTB Ta30B, >KUJKOCTEN U
TBEPABIX TeJl Ha OCHOBE TMOJIO)KEHUU MOJIeKY/IIPHO-KUHETUYECKOM TEeOpHHU.
CMmaurBaHUe U Kanu/IspHbIe siBlieHUs. TeryioBoe pacIliMpeHue U CxKaTHe.

Temneparypa. CBs3b Temmeparypbl CO CKOPOCTBIO TeIJIOBOIO [BUKEHUS
yactul. BhHyTpeHHsisi sHeprus. Criocobbl u3MeHeHUsi BHYTPeHHel >SHepruu:
Teryionepesaya u CoBeplIeHve paboThI. Buabl Tervionepesauun:
TeIJIONPOBOJHOCTb, KOHBEKLIUS, U3/TyUeHue.

KosinuecTBO TemoThl. Y[jenbHasi TEIJIOEMKOCTh BelljecTBa. TeryioobMeH u
TEIVIOBOe paBHOBecHe. YpaBHeHWe TeluioBoro OanaHca. [lnaBneHue u
OTBepJeBaHHe KpUCTA/VIMUeCKUX BeleCcTB. YelbHas TeluioTa IJIaBJIeHUS.
[Tapoob6pa3oBanre W KoHAeHcanus. McrmapeHue. KurieHuwe. YzenbHas TeruioTa
rnapooOpa3oBaHusi. 3aBUCHUMOCThL TeMIlepaTypbl KUIIeHHsS OT aTMOChepHOro
[\aBJIeHUs.

BnaxxHocTs BO3ayXa.
OHeprus TOIUIMBA. Y [ie/ibHasl TeryioTa CrOpaHusl.

[TpunIunbEl paboThl TeryioBbIX ABurareneit KII/ TersioBoro gBuraters.
TeryioBbIe ABUTraTeM U 3alllTa OKPY>Karolller Cpe/ibl.



3aKOH COXpaHeHUs U MpeBpallleHHsl SHePTUH B TETIJIOBBIX IPOlieccax.
Hdemoncmpayuu.
HabsirojeHre 6pOyHOBCKOTO [IBUKEHUS.
Habsmoenue auddysum.
HabsroieHue siBjieHU CMauvBaHUSI U KalTAJUISIPHBIX SIBJIEHU.
HabntoieHre TerioBOro paciliupeHust Terl.

V3mMeHeHve [aBjieHUsi ra3a IIpU U3MeHeHHWH O0O0bEMa W HarpeBaHUM WM
OXJIaXKeHUU.

[TpaBua u3MepeHus: TeMIlepaTyphbl.
Buape! Tenionepeauu.
OxJ1a>k/IeHHe MpY COBepIIeHnH PaboThl.
Harpepanwue npu coBepIlieHHH pabOThl BHEIITHUMHU CHIaMH.
CpaBHeHHe TeIJIOEMKOCTEHN pa3/TMUHbIX BEI[eCTB.
HabroieHne KUmeHusl.
HabtrojeHue MoCTOsTHCTBA TeMIIepaTyphl MPH TIaB/IeHUH.
Mo/ienu TeTIOBbIX ABUTATeIeH.
JlaGopamopHble pabombl U ONbIMbL.
OmBITHI 1T0 0OHAPY>KEHUIO JIEHCTBHUS CHJT MOJIEKY/ISIPHOTO MPUTSDKEHMS.
OTMBITHI TI0 BBIPAIMBAHUIO KPUCTAJIZIOB TTOBAPEHHOM COJTH W/IM caxapa.

OnBbITHI 110 HEl6]'H-0,Z[€HI/II-O TEIJIOBOT'O pPaCIINMPEHUA I'd30B, )KHAKOCTEﬁ n TBép,Z[bIX
TeJI.

OHPE,ELGIIEHI/IE AaBJ/IEHWS BO34yXd B OaioHe mripuviia.

OmnBITHI, JEMOHCTPUPYIOIMe 3aBUCHMOCTb [aBjieHUs] BO3/yXa OT ero o0béMa u
HarpeBaHUs UM OXJIaXKJeHUSI.

[TpoBepka ruroTe3bl JIMHEHHOW 3aBUCHMOCTU [JIMHBI CTONOWKA >XUAKOCTH B
TepMOMeTpPHUUYEeCKOU TpyOKe OT TeMIiepaTyphbl.



HabrosieHre u3MeHeHUst BHYTPEHHEM HEPTUM Tejla B pe3y/ibTare Terviornepejaun
1 pabO0ThI BHEIITHUX CHI.

ViccnemoBanue siB/ieHUsI TeryiooOMeHa TMPH CMeIMBaHWK XOJOAHOW W ropsuei
BO/IBI.

OHPE,[LEJ'IEHI/IE KO/IM4YeCTBA TEIIOTHI, TTOJIYYEHHOT'O BO,Z[Oﬁ Ipu TeIuIoooMeHe C
HarpeTbIM MeTa/IJIMYeCKUM LW/INHAPOM.

OrnipefienieHue y/ie/IbHOW TeJIOEMKOCTH BelljeCTBa.

NccnemoBanue riporecca ucrapeHusl.

OrnipefienieHre OTHOCUTETBHOM BIaXKHOCTH BO3/yXa.

OnpepenieHre yAenbHOU TEMJIOThI MJIaB/I€HUS Jb/a.
Pa3pgen 7. J/eKTpuueCcKue U MarHUTHbIE SIBJICHMS.

Onektpusalys Ten. [IBa pojla 3/1eKTpUUecKUX 3apsi/ioB. B3auMogelicTBue
3apsbKeHHbIX Tesq. 3akoH KysmoHa (3aBUCMMOCTH CU/bI  B3aUMOZEMCTBUS
3apsPKeHHBIX TeJT OT BeJTMUUHBI 3apsiZJOB U PACCTOSTHUS MEXAY TelaMH).

OJieKTpuyeckoe T1iojie. HampsykEHHOCTb 3/1eKTpUueckKoro rosd. [IpuHuwmn
Cyneprno3uLIUU 3/IeKTPUUECKHX T10/IeM (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsiioB. DJeMeHTapHbIM 3JIeKTPUUeCKUU 3apsif,.
Ctpoenve aroMa. [IpOBOJHHMKM UM  AWIEKTPUKU. 3aKOH  COXpaHEHUs
3JIEKTPAYECKOro 3apsza.

ONeKTpUYeCKui TOK. YC/IOBUSI CYL[EeCTBOBAaHUS 3J€KTPUYECKOrO TOKaA.
VICTOUHMKM TIOCTOSHHOTO TOKAa. [lelCTBUSI 3/€KTPUUECKOro TOKa (TervioBoe,
XUMUYEeCKOe, MarHUTHOe). DJIeKTPUUeCKUM TOK B )KUIKOCTSAX U ra3ax.

OnekTpuueckass Uenb. Cuia TOKa. JIeKTpUYeCckKoe  HarpsiKeHue.
CormporuBiieHre MPOBOJHUKA. Ye/bHOE COINpPOTUB/IEHUe BelllecTBa. 3akoH OMa
A ydactka uenu. [locsienoBaresibHOe U Mapajile/lbHOe — COeJlMHeHue
IIPOBOJHUKOB.

PaboTa ¥ MOIIHOCTh 3/IEKTPUUYECKOTO ToOKa. 3akoH JIkoyns—/leHia.
OneKkTprUUecKue 1efy U TToTpedbuTeny 31eKTpryeckon sHeprun B 6biTy. Kopotkoe
3aMbIKaHUe.

ITocTosiHHBIe ~ MarHUTHL.  B3auMMopelcTBHe  IIOCTOSIHHBIX ~ MarHUTOB.
MarHauTHOe 110/1e. MarHuTHoe noJjie 3eMJ/Id M ero 3HadyeHue [JIs )KU3HU Ha 3eMJie.
OmnbeiT  Dpcrega. MarHutHoe T1o/ie  3JIeKTpUYeckKoro Toka. IlprmeHeHue



3JIEKTPOMarH1TOB B TeXHUKe. [leliCTBe MarHUTHOI'O I10/1s1 HA IPOBOJHUK C TOKOM.
OneKkTpojBUraresib IOCTOSHHOIO TOKa. VCriosb3oBaHue 3/1eKTpoJBUraresien B
TeXHUUECKUX YCTPOMCTBAX M Ha TPAHCIIOPTe.

OmnbiTel ®apages. fABneHve 31eKTpOMarHuTHOM MHAYKUWU. [IpaBuno JleHua.
OJeKTporeHepaTop. Crioco6ml TOTyYeHUst 371eKTPUYECKOU SHEepPryu.
ONeKTPOCTAHIIMY Ha BO30OHOB/ISIEMBIX HCTOUHHUKAX SHEPTUU.

demoncmpayuu.
DJieKTpur3aLus Tesl.
[Ba poza 3/1eKTpUYeCcKUX 3apsifioB U B3aUMOZEMCTBUE 3apSDKEeHHBIX TeJl.
Y CTpOUCTBO U [IeliCTBYE 3/IeKTPOCKOTIA.
OJIeKTpoCTaTUyecKass UHAYKLIUSL.
3aKOH COXpaHeHUs JIeKTPUUYECKUX 3apsiZiOB.
[TpoBOAHVKY U ANS/IEKTPUKU.
MopenupoBaHue CUOBBIX JIMHUU 3JIEKTPUYECKOTO TMOJIS.
M cTOYHUKU TTOCTOSTHHOTO TOKA.
[leicTBYS 3/1€KTPUYECKOT0 TOKaA.
OIeKTPUUECKUY TOK B >)KUIKOCTH.
["a30BbIl pa3ps/.
V3mepeHure CHJIbI TOKAa aMIIepPMETPOM.
N3mepeHue 3/1eKTpUUeCKOro HarpsyKeHUs: BOJIbTMETPOM.
Peocrar 1 Mara3uH CONPOTUB/IEHUH.
B3anmMogelicTBre MTOCTOSTHHBIX MarHUTOB.
MogenvpoBaHre HEBO3MOXXHOCTH pa3/e/IeHusl TTOJIF0COB MarHUTa.
MopenupoBaHMe MarHATHBIX MOJIEU MOCTOSTHHBIX MarHUTOB.
OmnbIT Opcrefa.
MarHuTHoe 110J1e TOKa. JJIeKTPOMAarHur.

HEﬁCTBHe MdI'HUTHOI'O I10JIA Hd IIPOBOAHHUK C TOKOM.



DJIeKTpOABUraTe/ib [IOCTOSIHHOT'O TOKaA.
WccnenoBanue siB/ieHUs 3/1eKTPOMarHUTHOU UHAYKIUH.
OmnbiTel Dapages.

3aBUCUMOCTh HallpaBJIEHUA MHAYKIIMOHHOTI'O TOKd oT YCJIOBI/Iﬁ ero
BO3HHUKHOBEHUSA.

OD/eKTporeHepaTop MOCTOSTHHOTO TOKa.

JlaGopamopHble pabombl U ONbIMbl.
OmnbITHI IO HAOTIOIEHUIO 3/IEKTPU3AL[UH Te/T UHAYKLIMEeH 1 ITPYU COTTPUKOCHOBEHHH.
ViccnemoBanue JeHCTBUS 3/IEKTPUUECKOTO T10J151 Ha IPOBOJHUKU U IU3TIEKTPUKH.
C6opKa 1 mpoBepKa pabOoThI 3/IEKTPUUECKOM IeITH MOCTOSTHHOTO TOKa.
Vi3sMepeHue ¥ peryJupoBaHKie CUJIbI TOKA.
Vi3MepeHHe U peryaMpoBaHKe HaTPsDKeHUSI.

WccnepnoBaHve 3aBUCMMOCTH CWIbl TOKA, WAYILETO uepe3 pe3ucTop, OT
COTIPOTHBJIEHUS Pe3UCTOPA U HaMpsKeHUsT Ha pe3rcTope.

OHBITBI, AEMOHCTpUpYKOIIIHMEe 3dBHUCHMMOCTL 3JIEKTPUYECKOI'O COIIPOTHUBJ/IEHHA
IMPpOBOJHHWKA OT €1r0 AJIMHBI, IJIOIIdAY ITOIMepeYHOoro ceueHrs U MaTepHraJiad.

[TpoBepka mpaBu/ia C/I0XKEHUsT HallPsDKEHW MU MOC/e0BaTe/IbHOM COeIMHEHUH
JIBYX Pe3HUCTOPOB.

[TpoBepka npaBusa Jjisi CUJIbl TOKA NPU Mapaie/lbHOM COeJUHEHNUH Pe3HUCTOPOB.
Omnpepenenvie paboThI 3/IEKTPUUECKOTO TOKA, UAYILET0 uepe3 pe3nucTop.
OrnpeziesieHyie MOILIHOCTH 3JIEKTPUUECKOT0 TOKA, BbIZIe/IsIEMOM Ha Pe3UCTOpe.

VccnemoBaHve 3aBMCMMOCTH  CWJIBI  TOKa, HWAYILIero 4Yepe3 JIaMIIOYKy, OT
HanpspKeHUsT Ha Hell.

Onpepenenue KII/] HarpeBaTe/is.
WccnenoBaHre MarHUTHOTO B3aMMO/€UCTBUSA TTOCTOSTHHBIX MarHUTOB.

Vi3yyeHre MarHUTHOTO TIOJSI TIOCTOSIHHBIX MarHUTOB TIPU WX OObeJUHEHUH U
paszesieHu .

I/ICCJ'IE,Z[OBEIHI/IE ,HQIZCTBHH JJIEKTPUUECKOI'O TOKA Hd MA'HUTHYIO CTPEJIKY.



OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CWJIbI B3aUMOJENCTBUS KaTYILIKU C
TOKOM W MarHyTa OT CUJIbl TOKA U HarlpaB/ieHusl TOKa B KaTYyLIKe.

N3yueHne 1erCTBYUS MarHUTHOTO TI0J1s1 HA TIPOBOJHUK C TOKOM.
KoHcTpyupoBaHue 1 u3yueHre paboThl 31eKTPOJBUTaTe s,
N3mepenue KII/I seKTpoABUTraTeIbHOU YCTAHOBKU.

OrnbIThI 1O ncc/jaeqoBaHUIO SIBJI€EHUA BHEKTPOMHFHHTHOﬁ NMHAYKIUHU: UCCJ/IeI0OBaHUE
W3MeHeHUul 3HaueHus 1 HallpaBJ/IeHHWA MHAYKIJHMOHHOI'O TOKd.

9 KJTIACC

Pa3pen 8. MexaHnueckue siBJIeHHS.

Mexanuueckoe [BuwkeHue. MarepuanbHagd Touka. CucremMa OTCYéTa.
OTHOCHUTE/ILHOCTh MeXaHWUeCKOro [BWKeHUsl. PaBHOMepHOe NpsSAMOJIMHENHOe
ABrKeHve. HepaBHOMepHOe NpsiMOnMHeHOe ABWwKeHWe. CpeHss U MIHOBEHHast
CKOPOCTb TeJia [IPU HepaBHOMEPHOM [IBUKeHUU.

YckopeHve. PaBHOyCKOpeHHOe TpsiMoJiMHeliHOe [BikeHre. CBobozgHOe
nazienue. OnbiThl ["amsnes.

PaBHOMEpHOe /IBIKEHHe T0 OKPY)KHOCTH. [lepwo, ¥ uacToTa oOpailieHusl.
JIuHeiiHas ¥ yrioBasi CKOpocTH. LleHTpocTpeMUTeIbHOE yCKOpPEHHe.

[TepBniit 3akoH HetoToHa. BTopoi 3akoH HetoToHa. Tpetuii 3akoH HbroToHa.
[IpuHLMI CyTepriosuLvy CUJI.

Cwuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: Cria TPeHUsl CKOJIbKeHUs, Cujia
TPEeHUs TIOKOSI, PYTHe BU/bl TPEHUS.

Cuna TSDKeCTH W 3aKOH BCEMUPHOTO TSTOTeHUs. Y CKOpeHHe CBOOOJHOTO
nageHus. [IBwxeHue rtuiaHeT BOKPYr CosiHua. IlepBas KocMuueckass CKOpPOCTb.
HeBecomocTs 1 neperpysku.

PaBHOBecHe MaTepuabHOM TOUKW. AOCO/IIOTHO TBEpZOe Teno. PaBHOBecHe
TBEPZOro Tesia C 3aKperyIEHHOU OChI0 BpalleHHst. MomeHT cuibl. LIeHTp TsokecTH.

Nmnynec Tena. VisMeHeHue umilysbca. VIMIybC CUJbl. 3aKOH COXpaHeHUs
“MIyJbca. PeakTUBHOe [BUKeHUe.

Mexanuueckasi pabota ¥ MOIIHOCTb. PaboTa cum TsyKecTd, YIpPYyrocTH,
Tpenus. CBsi3b SHepruM U paboTel. [loTeHIMaIbHAs SHEPTHs Tesla, TIOJHATOTO Haf



TOBEPXHOCTHIO 3eM/id. [loTeHLManbHast SHepPrusi CKaTou NMpy>kKuHbl. KuHeTnueckas
sHeprusi. TeopemMa 0O KMHETUUECKOM SHEPryuy. 3aKOH COXPaHeHWs] MeXaHWYeCKOU
SHeprumu.

demoncmpayuu.
HabsroieHre MexaHHUeCcKoro JBM)KeHHs Tejla OTHOCHUTETbHO Pa3HbIX TeJT OTCUETA.

CpaBHeHYe MyTel U TPAaeKTOPUM [JBW)KEHUSI OJHOTO U TOTO >Ke Tesla OTHOCUTEbHO
pas3HbBIX TeJl OTCYETA.

N3mepeHrie CKOPOCTU U YCKOPEHUSI TIPSIMOJIMHEMHOTO [BHKEHUSI.
WccnenoBaHre Npu3HaKOB PaBHOYCKOPEHHOTO [IBUXKEHUSI.
HabsroieHue 1BUKeHUS TeJia TI0 OKPYKHOCTH.

HabsmojeHe MeXaHWYeCKUX SIBJeHWM, TIPOMCXOASIMIUX B CHCTEME OTCUéTa
«Tenexxka» TIpU €€ DPABHOMEPDHOM U YCKOPEHHOM [IB)KEHHUM OTHOCHUTETBHO
KabrHeTa (hU3MKHU.

3aBUCHMMOCTb YCKOPEHHUSI Tejla OT MacChl TeJla Y [eMCTBYIOIeN Ha Hero CUJIbI.
HabntozieHrie paBeHCTBa CUJT TIPH B3aUMO/I€HICTBUU TeJl.

N3meHeHue Beca Tesia MPU YCKOPEHHOM JABMXKEHUHU.

[Tepegaua umriyibca rpy B3auMO/|€HCTBUM TeJl.

[Tpeobpa3oBaHus SHEPTUM MPU B3aUMO/IeCTBUH TeJl.

CoxpaHeHre UMMYJIbCa NPU HEYTIPYTOM B3aUMOJEUCTBUU.

CoxpaHeHue UMITy/TbCa TIPU a0CO/TFOTHO YIIPYT'OM B3aUMO/IEHCTBHUH.
Habsro/ieHre peakTUBHOTO JABW>KEHUSI.

CoxpaHeHHe MeXaHHUUeCKOH SHePTUr TIPU CBOOOJHOM TaZIeHUH.

CoxpaHeHWe MeXaHUUeCKOW 5Hepruyd Mpu [ABWKEHUM Teja TMOof, JelCTBHEeM
TIPY>KUHBI.

JlaGopamopHble pabombl U ONbIMbL.

KOHCTpYI/IpOBaHI/Ie TPAKTa AJid Pa3rOHA U ,E[HJ'[BHEIZU.[EF O PABHOMEPHOTI'O ABWIKEHUS
[IapHKa HUJIN TeJ1eXXKH.



OmpesiesieHre cpefHel CKOPOCTU CKOJIbXEHHSI OpyCKa WM JIBYPKEHUS IIapvKa T10
HAK/IOHHOU TJIOCKOCTH.

OmnpefeneHre yCKOPeHUs Tefa MPY PaBHOYCKOPEHHOM JIBW)KEHUH T10 HaK/IOHHOU
TIJIOCKOCTH.

VccnepoBaHre 3aBUCUMOCTH TTYTH OT BPEMEHH TMPU PaBHOYCKOPEHHOM [IBI)KEHUH
6e3 HauaIbHOM CKOPOCTH.

[TpoBepka rumoTe3bl: ecC/d TP PaBHOYCKOPEHHOM [BWXeHUU 0e3 HayaibHOU
CKOPOCTH IIyTU OTHOCATCS KakK psiJy HeuéTHbIX uuCes, TO COOTBETCTBYIOLIUE
IIPOMEXYTKA BpeMeHU OJJUHAKOBBI.

ViccnemoBanyie 3aBUCHMOCTU CHJIBI TPEHUSI CKOJIBXEHUsI OT CHUJIbI HOPMAaJIbHOTO
JABJIEHUSI.

Ornpegenenuve Ko3pduiirieHTa TPeHUsT CKOJIb)KEeHUS.
OrnpeiesieHyre XKECTKOCTU MPY>KUHBI.

OHPE,[LGJ'IEHI/IE pa6OTbI CWU/ibl Tpe€HHA IIpU PABHOMEPDHOM [OBWXEHHWHW Te€/a I10
FOPHBOHT&HBHOﬁ IMOBEPXHOCTH.

OnpegeneHre paboTbl CUIbI YOPYTOCTU TMPHU MOAbEMe Ipy3a C UCIOIb30BaHUEM
HETIO/[BMKHOT'O U TIO/IBUYKHOTO O/I0KOB.

N3yueHre 3aKOHa COXpPaHEHUST SHEPTHU.
Pa3zen 9. Mexannueckue Ko/ie0aHusA ¥ BOJIHbI.

KonebarensHoe ABrkeHre. OCHOBHbIE XapaKTepHUCTHUKKU KoebaHuii: mepuo,
yacToTa, aMIUVIMTyZa. MaTteMaTUUeCKU Y MPY>KUHHbIM MasiTHUKU. [IpeBpailieHue
SHEepPIrU NPy KojiebaTeTbHOM JBM>KEHUM.

3aryxatomne  KosebaHus.  BbiHy)KZeHHble — KosnebaHus.  Pe3oHaHC.
Mexanuueckue BonHbIL. (CBOWCTBA MeXaHWYeCKUX BOJH. [lpoponbHble U
roriepeudble  BOJHBI.  [IMHA BOMHBI M CKOPOCTb €€  pacIipoCTpaHeHUs.
MexaHnueckue BOJTHbI B TBEPJOM Tejle, CeMCMHAYeCKUe BOJTHBI.

3ByK. ['pOMKOCTh 3ByKa W BbIcOTa TOHa. OTpakeHue 3ByKa. VH(Ppa3ByK u
ybTPa3ByK.

demoncmpayuu.

HabsroieHme KosiebaHUiA TeJT Mo/, JeMCTBUEM CUJTbI TSHKECTU U CHJIbI YTIPYTOCTH.



HabsroieHue KosiebaHMii rpy3a Ha HUTU U Ha TIPY’KUHE.
HabtroieHue BeIHYKI€HHBIX KOJIe0aHW 1 pe30HaHca.
PacnipocTpaHeHue MPo/0/IbHBIX U MOTIEPEeUYHbIX BOJIH (Ha MOZEJTH).
Habmro1eH1e 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTUYeCKUM pe30HaHC.
JlabopamopHble paGombl U ONbIMbI.
Omnpe/eieHre YacTOTHI ¥ ITepHo/ia KOleOaHUM MaTeMaTHIeCKOro MasiTHHKA.
OmnpeiesieHye YaCTOThI U MIEpUO/a KoeOaHWH TIPY>KUHHOTO MasiTHUKA.

WccnepnoBaHue 3aBUCUMOCTH Tiepro/ia KosieOaHUM TI0/IBEIIIEHHOT0 K HUTH TPy3a OT
JJIAHBI HUTH.

VccnenoBaHve 3aBUCMMOCTU Tepuojia KojebaHWi TPY)KUHHOTO MasiTHUKa OT
MaccChl rpysa.

[TpoBepka He3aBUCHMMOCTHU Tiepuofa KonebaHuli rpy3a, Mo/BellIeHHOTO K HUTH, OT
Macchl rpysa.

OmnbBITEI, J€MOHCTPUPYIOIME 3aBHUCUMOCTb Tepuofia KoJyieOaHWi TPYKUHHOTO
MasiTHUKA OT MacChl IPy3a U XKECTKOCTU MPY>KUHBI.

Vi3mepeHue ycKopeHUsi CBOOOZHOTO MaJjeHusl.
Paszgen 10. 31eKTpoMarHuTHOeE 110Jie ¥ 3/1IeKTPOMarHUTHbIE BOJIHbI.

ONeKTPOMarHuTHOe  MoJie.  DJIeKTPOMarHuTHele  BOJHBL.  CBOMCTBa
3/IEKTPOMAarHuTHbIX BOJIH. IllKana 3/71eKTpOMarHUTHBIX BOJIH. Vcrno/sib30BaHue
3JIEKTPOMarHUTHBIX BOJIH [I/Isi COTOBOU CBSI3U.

DJIeKTpOMarHuTHasi mpupoza cBeta. CKOpPoCTh CBeTa. BoJIHOBBIE CBOMCTBa
cBeTa.

demoncmpayuu.
CBolicTBa 3/1eKTPOMarHUTHBIX BOJIH.
BonHoBbIe cBOMCTBA CBeTa.
JlabopamopHble paGombl U ONbIMbI.

V3yyeHue CBOMCTB 3/1eKTPOMarHUTHBIX BOJIH C TIOMOILbIO MOOM/ILHOTO TesieoHa.



Pa3gen 11. CBeToBbIe IB/IEHUSA.

JlyueBass ~ Mogenb  cBeta. McrtouHuku  cBeta.  [IpsMosivHelHOe
pacripoctpaHeHue cBeta. 3atMeHus1 CosiHLa U JIyHbel. OTpakeHue cBeta. [lnockoe
3epKasio. 3aKOH OTPa’KeHHs CBeTa.

HPEHOMHEHHE cBeTa. 3aKOH IrmpejioM/ieHrud CBeTd. ITonHoe BHYTDEHHEe
OTpa’>KeHre CBeTad. Hcmonb30BaHre  TIOJTHOTO BHYTPEHHEro OTpPpa’>XK€HHA B
OIITHYEeCKHUX CBETOBO/dX.

Jlunza. Xop syueid B juH3e. OnTuyeckass cuctema (oToarnrmnapara,
MHUKDOCKOIIa U TejiecKoma. ['71a3 Kak OnThyecKasi CHCTeMa. Ban30pyKocTb |
Na7TbHO30PKOCTb.

Paznoxenue Oemoro cBeta B crekTp. Omneitel HeloToHa. CrioxkeHHe
CIeKTpa/IbHbIX LIBETOB. [Jucriepcus cBeTa.

demoncmpayuu.

[IpsiMmosivHeliHOe pacnpoCTpaHeHUe CBeTa.

OTtpakeHue cBeTa.

[TonyueHvie n3o6pa’keHui B TIJIOCKOM, BOTHYTOM U BBITTYK/IOM 3epKaJiax.

IIpenomieHue cBeta.

OnTuyeckuii CBeTOBO/I.

Xop nyyeit B cobupatoliieit TuH3e.

Xop iydel B paccevBarolLlen JIMH3e.

[TonyueHvie n306pa>keHUi C TTIOMOILIBIO JIUH3.

[TpuHLMI AeicTBUS QoToanmnapaTa, MUKpPOCKOIA U TeJleCcKora.

Mogensb rnasa.

Pa3nokeHure 6es0ro cBeta B CTIEKTP.

[MTonyueHue Gesoro cBeTa MpU CI0XKEHUU CBeTa Pa3HbIX IIBETOB.
JlabopamopHble paGombl U ONbIMbL.

VccnenoBanue 3aBUCMMOCTH YIJla OTpaKeHUsi CBETOBOTO Jiyya OT yrJjia MajieHusl.

V3yueHune xapaKTepUCTHK U300pakeHUs IIpejMeTa B TJIOCKOM 3epKaJie.



I/ICCJ'[E,E[OBEIHI/IE 3dBUCHMMOCTH yTI'J/ia IIpeJIOMJ/IEHHUA CBETOBOI'O Jiy4ad OT yIJid IaJeHHs
Ha I'pdHULE «BO31yX—CTEKJIO».

[MTonyueHvie n306pa>keHU C TIOMOIIbIO COOMpArOIIel JIMH3HI.
Omnpepenenrie GOKYCHOIO PACCTOSIHUSL M OIITUUECKOM CUJTbI COOMPAFOITeH TMH3BI.
OmbITHI 10 Pa3/I0XKeHHI0 0e/I0ro CBeTa B CIIEKTP.

OmbIThl TIO BOCTIPUSTUIO 1IBETa MPEJMETOB IPU UX HaOJMI0/IeHUN Yepe3 1[BeTOBbIe
(GUNBTPBHL.

Pa3pen 12. KBaHTOBbIE SIB/ICHHS.

OmneiThl Pe3epdopia ¥ miaHeTapHasi MoZiesib aToMa. Mogenb atoma bopa.
Ncnyckanue u norsonjeHyve cBeta atToMoM. KBaHThbI. JInHeWUaTble CLIEKTPBI.

PaguoaktuBHOCTE. Anbda, 6eTa- U ramma-usnyuenus. CTpoeHHe aTOMHOTO
aapa. HykionHas wopenb aTtoMHOro szapa. HM3otombl.  PaguvoakTuBHBIE
ripeBpaileHus. [lepyoj nonypacmnaza aTOMHbBIX siZiep.

AnepHble peakiuu. 3aKOHbI COXpaHeHUsl 3apsf0BOr0 U MacCOBOTO YMUCeJ.
OHeprus CBs3U aTOMHBIX fifiep. CBgA3b MacChl U SHepruu. Peakuuu cuvHTe3a U
nenenus sigep. lctounuku sHepruv CostHLA U 3BE3/.

fnepHasi sHepreTuka. [leliCTBUSI pafiMOAKTUBHBIX W3TyueHHWM Ha >KUBbIE
OpraHU3MBbl.

demoncmpayuu.

CHEKprI H3J/1Iy4eHHs U I10IJIOLEeHN.

CnekTpsl pa3/IMYHbIX ra30B.

CrniekTp BOZOpPOAA.

HabsrojeHue TpeKoB B KaMepe BusibcoHa.

Pabora cuéTuriKa MOHHU3UPYIOIIUX U3TyUeHUH.

Perucrpauys u3ayuyeHust IPUPOJHBIX MUHEPAIOB U MPOJYKTOB.
JlabopamopHble paGombl U ONbIMbI.

Habro/ieHue CIyIOLIHBIX U IMHeHYaThIX CMIeKTPOB H3/TyueHusl.

WccnenoBaHue TpPeKOB: M3MepeHUe SHepPruy 4acTULlbl 10 TOPMO3HOMY MyTU (110
dboTorpadusim).



Vi3mepeHue pafii0aKTUBHOIO (OHa.
IToBTOpHTE/ILHO-00001IAIOIHUI MOY/Ib.

[ToBTOpHTE/IEHO-0000IIIAIONMI MOAY/Ib TIPeJHA3HAUEH [I/IsI CUCTeMAaTH3al[uH
u  0000meHnss TIpeIMETHOTO  COZIep)KaHWs U OIbITa  JlesITe/IbHOCTH,
TIPUOOPeTEHHOTO TIPU U3yUeHHH BCero Kypca (hU3MKH, a TakyKe [/Is TIOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY 5K3aMeHy T0 (u3uke [ 0Oydarommxcs,
BbIOpABIIIMX 3TOT yueOHBIN MpeaMerT.

[1py M3ydyeHUM AAHHOTO MOJYJSI PEaU3yTCS U CUCTEMaTU3UPYIOTCST BU/IbI
JesiTe/IbHOCTA, Ha OCHOBe KOTOPBIX 00ecrieurBaeTcs JOCTYKeHHe TIPeIMeTHBIX U
MeTarnpeAMeTHbIX  TUIAHMPYeMbIX  pe3y/lbTaToB  00yueHus, ¢opMupyeTcs
eCcTeCTBeHHOHayUHasi TPaMOTHOCTb: OCBOEHHEe HayYHbIX METO/I0B HCCJie[OBaHUS
SBJIEHUH TIPUPO/IbI Y TEXHWKH, OBJ/IaJieHHe YMEHUsMU OOBSICHATH (HU3NUeCKre
sIBJIeHUs], TIDUMEHsisi TOJlyueHHble 3HaHUs, pellaTb 3afaud, B TOM UHKCJe
KaueCTBEeHHbIe U SKCIIepUMeHTa/IbHbIE.

[TpuHIMTIHANBHO AesiTeIbHOCTHBIM XapaKTep JaHHOTO pa3/iesia peaju3yeTcs
3a CUéT TOro, YTO OOyuaroluecss BBLITIOJHSIOT 3aflaHus, B KOTOPBIX WM
Tripe/ijlaraeTcsi:

Ha OCHOBe TIOJiyUeHHBIX 3HAaHWM paclo3HaBaTb W HAy4YHO OOBSICHATH
dur3nveckue siBJIeHUSI B OKPY’Karolllei MpUpo/ie U MOBCeAHEBHOU »KU3HM;

HCII0/IB30BATh Hay4YHbIE€ MeTOAbI MCC/IEJOBAHUSA (1)I/IBI/I‘-IECKI/IX HBHEHHﬁ, B TOM
uuc/ie a5 rIpoOBePKH I'IioTe3 U I10/IyYeHHd TeOpeTUYeCKHX BbIBO/IOB;

OOBSICHATH Hay4yHble OCHOBBI Haubojiee Ba)KHBIX [JOCTHKEHWM COBpPEMEHHBIX
TeXHOJIOTMH, HallpUMep, NPAKTUYeCKOr0 MCI0/Ib30BaHusl Pa3/IMYHbIX NUCTOYHHUKOB
SHEpPryuy Ha OCHOBe 3aKOHa MpeBpallleHusl U COXpaHeHUsl BCeX M3BECTHBIX BU/OB
SHEepPruu.



INTAHUPYEMBIE PE3YJ/IBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®PU3UKE HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

V3yueHne ¢GU3MKKM Ha YpPOBHE OCHOBHOTO 00Iero o0Opa3oBaHHSI HarpaBAeHO Ha [JOCTIKEHWe JUYHOCTHBIX,
MeTarnpeAMeTHBIX 1 TIPeIMEeTHBIX 00pa30BaTelbHBIX Pe3y/IbTaToB.

B pe3ynbTare u3yueHus: (U3MKKM Ha YpOBHE OCHOBHOTO o6iiero obpa3oBaHusi y oOydaroijerocs OyzayT
cchopMHUPOBaHbI CJIeIyIOIHe TUUYHOCTHBIE Pe3y/IbTaThl B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUSA:

- IPOsiB/IeHNe UHTepeca K UCTOPUM U COBPEMEHHOMY COCTOSTHHIO POCCUMCKOM (hM3UUeCKol HayKu;
- LIeHHOCTHOE OTHOIIIEHHUE K JOCTKEHUSIM POCCUMCKUX YUYEHBIX-(DU3UKOB;

2) rpaXkIaHCKOro ¥ IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

- TOTOBHOCTb K aKTHBHOMY YyUYaCTHIO B OOCY)KJAeHUM OOI[eCTBEHHO 3HAUWMBIX M 3THUYEeCKUX Tp00JieM, CBSI3aHHBIX C
MPaKTUYECKUM MPUMEHEeHHUEM [JOCTY)KeHUN (PU3KKY;

- 0OCO3HaHWe Ba’)KHOCTU MOPA/IbHO-3TUYECKUX MMPUHLIUIIOB B [1eATe/IbHOCTU YUEHOTO;
3) 3cTeTU4YecKoro BOCHUTAHUA:

- BOCIIpUATHE 3CTEeTUYECKHMX KaudeCTB CbHBH‘—IECKOﬁ HAyKHU: eé rapMOHHMYHOI'0 IIOCTPpO€HudA, CTPOroCTH, TOYHOCTH,
JIAKOHHUYHOCTH;

4) HeHHOCTH HayYHOr0 MO3HAHUSA:

- 0CO3HaHWe LIeHHOCTH (hHU3MUeCKOM HayKU Kak MOILJHOTO MHCTPYMEeHTa MO03HaHWs MUPA, OCHOBbI Pa3BUTUSI TEXHOJIOTUH,
Ba)KHEHILIeN COCTaBJISIOLEeN KYJ/IbTYPhI;



- pa3BUTHe Hay4yHOU TF0003HaTeTbHOCTH, MHTEpeca K UCC/IeloBaTeTbCKOU JesiTe/IbHOCTH;
5) opMupoBaHUsA KY/IbTYPbI 3J0POBbs U IMOIMOHA/ILHOTO 0/1ar0no/Tyunsi:

- 0CO3HaHHWe I[eHHOCTH 0e30macHOro obpa3a >KW3HU B COBPEMEHHOM TEeXHOJIOTUUECKOM MHpe, Ba)KHOCTU TpPaBHUII
6e30racHOrO TIOBeZIeHWs] Ha TPAHCIIOpPTe, Ha /0pOrax, C 3/7eKTPUYeCKUM U TeTUIOBBIM 000pyJoBaHWEM B AOMAITHUX
YCJIOBUSIX;

- chopMHUPOBAHHOCTh HaBbIKa pedhieKCHH, TIPU3HaHKe CBOero MpaBa Ha OMIMOKY W TaKOT'o >Ke TpaBa Y APYroro ueioBeKa;
6) TpyAOBOr0 BOCIIUTAHMS:

- aKTUBHOE yYacTHe B pellleHWM MpPaKTUYeCKWX 3aziau (B paMKax CeMbH, oOpa3oBaTe/lbHOM OpraHW3al[dH, TOpOZa, Kpas)
TeXHOJIOTUUECKOM U COIMa/IbHOM HallpaB/IeHHOCTH, TPeOYIOINX B TOM UKc/ie U PU3NUeCKUX 3HaHUM;

- UHTepecC K MPakKTUYeCKOMY U3y4YeHUI0 MpodeCcChid, CBI3aHHBIX C (DU3UKOU;
7) 3KO0/I0rH4eCKOro BOCIIUTAHUA:

- OpYeHTallUsl Ha TIpUMeHeHre (U3WUYecKuX 3HaHWM [1JIs1 pellleHus 3a/jau B 00/1aCTU OKpY»Katolliei cpe/ibl, TIJIaHUPOBaHUS
MOCTYTIKOB U OL[€HKHU X BO3MOYKHBIX TTOC/IE[CTBUM J/Is1 OKPY>KaroLel cpe/ibl;

- 0CO3HaHHUe I7100a/TbHOr0 XapaKTepa 3KOJIOTHUeCKUX ITPO0/IeM U MyTel UX pelleHus;
8) aganTanuu K U3MeHAIIUMCA YCI0BUAM COLUA/ILHOM ¥ PUPOJAHON CpeAbl:

- ToTpebGHOCTh BO B3aWMOJENCTBUM TIPU BBITOJTHEHWH WCC/AeI0BaHUN W TMPOEKTOB (hH3UUeCKOM HalpaB/IeHHOCTH,
OTKDPBITOCTb OIbITY U 3HAHUSIM APYTUX;

- [TIOBLIIIIEHKWE YPDOBHA CBOEM KOMIIETeHTHOCTH uepe3 MMPpaKTUYeCKYHO NeATe/IbHOCTD;



- IOTpeOHOCTh B (D)OPMHPOBAHUM HOBBIX 3HAHHWM, B TOM uHcjie (DOPMY/IMPOBATh WM, TIOHSITHSI, TUIIOTe3bl 0 (PU3HUECKUX
00BeKTax U SIB/IeHUAX;

- 0CO3HaHMe JeHUIUTOB COOCTBEHHBIX 3HAHUI W KOMITeTeHTHOCTel B 06/1acTu (h13HKHY;
- [VIaHMPOBAHHE CBOET0 Pa3BUTHS B MPHOOPeTeHNN HOBBIX (DU3NUECKUX 3HAHUI;

- CTpem/leHHe aHaAu3MpoBaTb U BBIAB/ISATH B3aWMOCBSI3M TIPUPOJbI, 0OIlecTBa M SKOHOMHKH, B TOM YHC/Ie C
VICII0J/Ib30BaHueM (PU3MYeCKUX 3HaHUY;

- OIleHKa CBOUX /IeCTBUM C YUETOM BIMSHUS Ha OKPY KalOIIyI0 CPe/ly, BO3MOKHBIX I7I00a/IbHBIX TTOC/IeZICTBHM.

METAIIPEAMETHBIE PE3YJ/IbTATDI

B pe3y/bTaTe 0CBOeHHs IPOrPaMMbI 110 U3MKe Ha yPOBHe OCHOBHOTO 0011iero oopa3oBanusi y o0yuatorierocsi OyayT
cchopMUpOBaHbI MeTamnpeAMeTHbIe pe3y/JabTaThl, BK/IIOUAIOIHe T03HaBaTe/bHble YHUBepCa/lbHbIe yueOHbIe AelCTBUS,
KOMMYHUKaTUBHbIE YHUBepCa/bHble yueOHbIe [IeHCTBUS, pery/IsSTUBHbIe YHUBepCalbHble yueOHbIe /efCTBUS.

ITo3HaBaTe/1bHBIE YHHUBepPCA/IbHbIE y‘-lEﬁHble AEﬁCTBl/lH

Ba3oBble ToruuecKue JIefiCTBHS:
BBISIB/ISITh U XapaKTePU30BaTh CYITleCTBeHHbIE MPHU3HAKU 00bEeKTOB (SIBJIEHUH);

yCTaHaB/IMBaTh CYI[eCTBeHHbIN MPU3HAK KIaCcCU(PUKaL[U, OCHOBAHUS st 0000111eHNsI U CpaBHEHUS;



BBIABJ/IATHL 3dKOHOMEPHOCTH M IIPDOTHUBOpeUHA B pACCMATPHUBA€MBIX CbaKTaX, OJAaHHBIX K Ha6J'[IO,£[6HI/I$IX, OTHOCAIINUXCA K
CIJI/IE}I/I‘-IGCKI/IM ABJIEHUAM;

BBISIBJISITb TIPUUYMHHO-C/Ie[ICTBEHHbIE CBSI3M TIpU H3yuyeHUM (U3MUeCKUX SIBJIEHWM W TPOLIeCCOB, /ie/laTh BbIBOJbI C
WCII0/Tb30BaHHeM [lelyKTUBHbIX M WHJYKTUBHBIX YMO3aK/IHOUeHWH, BbIJBUraTb TUIOTE3bl O B3aMMOCBS3X (PU3NUECKUX
BEJINYMH;

CaMOCTOSITe/TLHO BBIOMPATh CIIocob peliieHUs1 yueOHOM (hu3nueckoii 3a/jaun (CpaBHEHHe HECKOJIbKUX BapUAHTOB PellleHus,
BbIOOD HarboIee MOAXOAAIETO C YIYETOM CAMOCTOSITE/TbHO BbIZIe/IeHHBIX KDUTEPHUER).

ba3oBbie ucaiaeaoBare/1IbCKue ﬂEﬁCTBl’IHZ
HCII0/Ib30BATh BOIIPOCHI KdK I/ICC]IEAOBaTeJIbCKI/Iﬁ HMHCTPYMEHT I103HAHUS;

MpOBOAUTL II0 CdAMOCTOSATE/IbHO COCTaB/JI€EHHOMY II/IaHY OIIbIT, HeCJIOXKHBIN Cl)I/IBI/ILIeCKI/II‘/JI 3KCIIEpUMEHT, HeboJIBIIIOE
uccieaoBsaHue (1)I/IBI/II-IECKOFO ABJIEHUA,

OLlI€HMBATHb HA IIPUMEHUMOCTE U IOCTOBEPDHOCTDH I/IH(bOpMaI_[I/II-O, IMOJIYUYEHHYIO B X0€ UCC/1e10BAHUA NN SKCIIEDUMEHTA,

CaMOCTOSITeJIbHO (D OpMy/MpOBaTh 0000I1leHHsT ¥ BBIBOZABI 10 pe3yJbTaTaM T[IPOBeJEHHOTO0 HabJIO/eHus, OIbITa,
VICCTIeIOBaHNS;

TIPOrHO3UPOBaTh BO3MOXKHOE [lajibHeldlllee pa3BuTHe (PU3NUYeCKUX MPOLIECCOB, a TAaKXKe BbIABUraTh MPeAIoNoKeHus 06 1ux
Pa3BUTHH B HOBBIX yYC/IOBUSIX U KOHTEKCTaXx.

Pabora c uadopmanmeii:

TIPUMEHSATh pa3/InuHble MeTO/bl, MHCTPYMEHThI M 3allpoChl TIPH TTOWCKe U 0TOOpe WHGMOpPMAI[UH WK JaHHBIX C YUETOM
Tipe/I/I0yKeHHOM yueOHoM hr3nuecKou 3a1aum;

aHa/JIM3MPOBaTh, CUCTEMATU3MPOBAaTh U UHTEPIIPETUPOBATh MH(OPMALMIO Pa3/IMYHbIX BUJOB U (POPM Mpe/CTaBIeHHUS;



CaMOCTOSITeJTbHO BbIOMpaTh OMTUMAa/bHYIO (OpPMY TipeAcTaB/ieHHs WHGOPMAI[MK W WITHOCTPUPOBATh pelllaeMble 3a7auu
HEeC/IOKHBIMU CXeMaMHU, JuarpaMMaMu, UHOHM rpadmKoi U UxX KOMOWHAI[USIMHU.

KOMMyHI/IKaTI/IBHblE YHUBE€PCA/IbHBIE y‘-lEﬁHbIe AEi”lCTBHH:

B XoJle o0CyxaeHUs ydyeOHOTO MaTepuasa, pe3y/bTaTOB J/1ab0paTOpPHBIX pabOT M TIPOEKTOB 3a/laBaTh BOMPOCHI TIO
CyliecTBy oOCy)KJaemMol TeMbl U BbICKa3blBaTh W/eH, HarleJieHHble Ha pelleHde 3a7iaud W I0ofep’KaHre
6/1aroXkKesiaTeTIbHOCTH O0I1[eHHS;

COTIOCTaBJISITb CBOM CYXK/AEHUSI C CY)KJIEHUSIMHA JIDYTUX Y4YaCTHUKOB [AMajiora, oOHapy)KvWBaTh pa3iuuve U CXOZCTBO
TO3UL1H;

BbIDA’KaTb CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
yO/IMUHO Mpe/CTaB/ISATh Pe3y/IbTaThl BBITOTHEHHOTO (PM3UUEeCKOro OTbITa (IKCIIepUMeHTa, NCCIeJOBaHus, TIPOEKTa);

MOHMMAaTh W WCII0J/Ib30BaTh TMpPeUMYIeCTBa KOMaHAHOM M WHAWBU/ya/lbHOM paboTbl TpU pellleHWHd KOHKPeTHOMU
¢du3nueckoii npobiems;

NPUHUMATh [IeJTd COBMECTHOMN JesiTe/TbHOCTH, OPraHW30BLIBaTh [EHCTBUS 1O €€ [OCTVXKEHHUIO: pacrpefiesisiTh pOJiH,
00Cy>KIaTh MPOILIeCCHI U Pe3y/IbTaThl COBMECTHOH paboThI, 060011]aTh MHEHHSI HECKOIBKUX JTIO/IeH;

BBITIO/THSATH CBOIO UaCTh pabOThI, AOCTUrasi KaueCTBEHHOTO pe3yJ/ibTaTra 10 CBOeMY HallpaB/ieHHI0 WM KOODAWUHUPYSI CBOU
JIeMCTBUSI C APYTUMU U/ieHaMU KOMaH/bl;

OlleHMBaTh KauyeCcTBO CBOero BKlaJa B OOI[UN TMPOAYKT TIO KPUTEpPHUsM, CAMOCTOSATENHHO C(hOpMY/IMPOBAaHHBIM
y4aCTHUKaMH B3aUMO/IeCTBUSI.

PEFyIIHTI/IBHI)Ie YHuBepCa/IbHbIE y‘-IEﬁHble ,I[EI‘/’ICTBI’IH



Camoopranu3sanus:
BBISIB/ISITH MPOO/IEMBI B )KU3HEHHBIX U yUueOHbIX CUTYyaLUsiX, TpeOyIoLUX /7S pellieHust (pr3nuecKux 3HaHUM;

OpPHEHTHPOBAaTbCS B PA3/IMUHbIX TO/AXO0/aX TPUHATHS pelleHud (MHAWBUya/lbHOe, TIPUHSITHE pelleHusi B TpyIIIe,
TIPUHSATUE pellleHUM TPYTIon);

CaMOCTOSITe/TbHO COCTaB/ISITh aATOPUTM pellieHus (H3UUeCcKo 3a/jlauu WM TiJlaHa MCC/e/loBaHUs C yU6TOM UMEROIUXCS
pPecypcoB ¥ COOCTBEHHBIX BO3MOKHOCTeH, apryMeHTHUPOBaTh Tpe/jjiaraemMblie BADUAHTHI PellleHUi;

ZiesiaTh BBIOOD U 6paTh OTBETCTBEHHOCTH 3a pellieHHe.
CaMOKOHTPO/Ib, 3MOL{M0OHA/IbHbIH UHTE/I/IeKT:
[laBaTh a/leKBaTHYIO OL|€HKY CUTYalluU U MpejJiarath I1J1aH eé W3MeHeHUs;
OOBSICHSITH IPUUUHBI IOCTU)KeHUS (HeJOCTUKeHUs1) pe3y/IbTaToB /leATe/TbHOCTH, /laBaTh OLIEHKY NTPUOOPeTEHHOMY OIBITY;

BHOCHUTb KOPPEKTHBbI B [eATe/IbHOCTb (B TOM 4UHC/je B XOJ BbIIIO/JIHEHHUSA q)I/I?:I/ILIECKOl"O ncciaeng0BaHuda 1MiIn HpOEKTa) Ha
OCHOBE HOBBIX OGCTOHTQHBCTB, HN3MEHHMBIINXCA CHTyaHHﬁ, YCTaHOBJIEHHBIX OH_II/I6OK, BO3HHUKIINX pr,Z[HOCTef/’I;

OLIEHMBATb COOTBETCTBHE De3y/ibTdTd LI€/IN KU YCIIOBUAM,

CTaBUTH Ccebsi Ha MeCTO JApPYroro 4yejoBeKa B XO/e CIOpa WM AUCKYCCMM Ha HayuyHyK TeMy, MOHHMMaTb MOTUBBI,
HaMepeHUs U JIOTUKY [pyroro;

TIpU3HaBaTh CBOE TPaBO Ha OIMIMOKY TIpU pellieHrHr (r3UUecKUX 3aZiau Wik B YTBEPXK/IeHHUSIX Ha HayuHble TeMbl U TaKoe ke
MpaBo JIpyroro.



INPEAMETHBIE PE3YJ/IBTATBI

K koHIly 00yueHus: B 7 Kjacce Mpe/iMeTHbIE pe3y/IbTaThl Ha 06a30BOM YPOBHE JIO/DKHBI OTPa)kaTh CHOPMHPOBAHHOCTD
y 00yuaromxcsi yMeHu:

WCTI0/Tb30BaTh TIOHATHUS: (U3NUeckre U XUMUUecKue siBjieHUs], Hab/ro/ieHre, SKCTepUuMeHT, Mo/ieflb, TUToTe3a, eUHULIbI
¢u3MuecKkux BeIMUMH, aTOM, MOJIeKyJa, arperaTHble COCTOsIHMSI BelllecTBa (TBEpAoe, >XUAKOe, ra3oo0pasHoe),
MeXaHWUYecKoe [BWKeHHe (paBHOMEepHOe, HepaBHOMEpHOe, MpsSMOJMHEWHOe), TPaeKTOpHs, PaBHOZEMCTBYIOLasi CHUIa,
nedopmariius (yrpyras, TijacTiyeckas), HeBeCOMOCTb, COODII[AtOIIecs: COCY/IbI;

pa3nuuath sBieHUus (gud@ys3us, TerioBoe ABWKEHHE YaCTHL] BelleCTBa, PaBHOMEDHOe [BWKEHHEe, HepaBHOMeEpHOe
[IBIDKeHVe, WHepLs, B3auMOJeWCTBUe Tesl, pPaBHOBeCHe TBEDJABIX TesJ C 3aKpeIyIEHHOW OChbIO0 BpallleHWs, Iepejaua
[laBleHdss TBEPABIMU TejlaMM, JKUJKOCTIMM M rasaMu, aTMoc(epHOe [aBjieHWe, IJlaBaHWe Tes, MpeBpalleHus
MeXaHWYeCKOU 3Hepruu) Mo ONMCAHUI0 MX XapaKTepHBbIX CBOWCTB U Ha OCHOBE ONbITOB, JEeMOHCTPUPYIOLIMX JaHHOe
(dur3nUeckoe sIBJIEHNUE;

pacrio3HaBaTh MPOsIBJieHHe U3yUeHHbIX (JU3MUeCcKUX sIBJIEeHUM B OKpY»Karoll[eM MHpe, B TOM uHnc/ie (hr3udecKye siBIeHUs B
TIpYpo/ie: TIPUMeEpPhI ABWKEHUS] C pa3/IMUHbIMA CKOPOCTSIMH B >KMBOW M HEXWBOW MPUPOJeE, JelCTBUEe CUJIbI TPeHUs B
TIpUpO/ie ¥ TeXHUKe, BIMsSHUE aTMOC(HEpHOTO JAB/IeHHsI Ha KUBOM OpraHv3M, IJlaBaHHe PbIO, phluard B Tejie Ue/ioBeKa,
TIPU 3TOM TIePeBOAUTh MPAKTUUECKYI0 3a/lauy B yueOHYIO, BbIIEJIATh CyIlleCTBeHHbIe CBOMCTBA (MpU3HAKK) (DH3MUECKUAX
SIBJICHUU,

OIMMCBHIBaTh W3yueHHbIe CBOMCTBA Tel U (U3MUECKUe SIBJIEHWS, WCIIONb3ys (u3nueckre BeSWUMHBI (Macca, OOBEM,
TIJIOTHOCTh BellleCTBa, BpeMsl, MyTb, CKOPOCTb, CPeJHsIsi CKOPOCTh, CHJ/Ia YIIPYTOCTH, CUJ/Ia TSDKECTU, BeC TeJla, Chjla TPeHwus,
JaBjieHue (TBEPAOro Tesa, >KUJKOCTH, Ta3a), BbITaJKMBAlOIlasi CUIa, MexXxaHWuecKass paboTa, MOIIHOCTh, TIJIeUO CHJIBI,
MOMEHT CHUJ/bl, KO3((UIMEeHT T0/JIe3HOT0 [AEeMCTBUS MeXaHU3MOB, KWHeTHMYecKass W TMOTeHI[MajabHas >SHeprusi), Tpu
OTMCAaHUH TIPaBUWJILHO TPAKTOBAaTh (PM3NUECKHUIM CMBIC/T UCII0/Ib3YeMbIX BeJTMUMH, UX 0003HaUeHUS U e JUHUIIbI (DU3UUeCKUX



BeJIMUMH, HAXOAUTb (POPMYJIbl, CBSI3bIBAIOIIME JAHHYIO (PU3NUECKYIO BEJIMUKHY C IDYTHMU BeJIMUMHAMU, CTPOUTD IPauKu
M3YUYEHHbBIX 3aBUCUMOCTeN (PU3NUeCKUX BeJTMUMH;

XapaKTepu30BaTh CBOMCTBA Tes, (U3nMUecKre siBjieHUs W TIPOLIeCChl, UCMO/b3ysl TIpaBuIa C/I0XKeHUs: cul (BA0Jib OFHOMU
TpsIMOM), 3akKoH ['yka, 3akoH Ilackans, 3akoH ApxuMe[ia, TPaBUJIO0 PaBHOBeCHsl phiuara (0/I0Ka), «30710TO€ TPaBUJIO»
MeXaHUKH, 3aKOH COXpaHeHWs MeXaHWYeCKOM SHepruv, MNpyd 3TOM [laBaTb CJAOBECHYHO (DOPMY/JMPOBKY 3aKOHa M
3aMMChIBaTh €r0 MaTeMaTUUeCKOe BhIPA)KEHUE;

OOBSICHSITL (PU3HUeCcKue sIBIeHHs, TIPOL[eCChl M CBOWCTBA Tej, B TOM 4YKMC/Ie W B KOHTEKCTe CHUTyaludd TpPaKTUKO-
OpPHEHTHPOBAHHOTO XapaKTepa: BBISB/STb IPUUMHHO-CIeACTBEHHBbIE CBSI3U, CTPOWUTh 00BsICHeHWe U3 1-2 JIOTUUeCKUX
1arOB C OMOPOU Ha 1—2 M3yueHHbIX CBOMCTBA (PM3UUECKHUX SIBJIEHUM, (PU3UUYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pelliaTh pacyéTHble 3afaud B 1—2 [elCTBUSI, UCMOJIb3Ys 3aKOHBI U (DOPMYJIbl, CBSI3bIBaIOLLMe (PU3MUYECKHEe BEJIMUMHBI: Ha
OCHOBe aHa/M3a yCJIOBUSl 3ajlaud 3alMChIBaTh KpPaTKOe YCJOBHeE, MO/CTaB/ASATh (H3MUYecKhe BeJUUUHbI B (DOPMYyJ/bl U
TIPOBO/IUTh PAaCUéThbl, HAXOAWTH CIIPABOUHBbIE JaHHBIE, HEOOXOAUMbBIE /IS PellleHHs 3a/iau, OLeHHWBATh PeaTMCTUYHOCTD
MoTyueHHOM (pr3nuecKoi BeJTMUKHbI;

pacrio3HaBaTh TPOO/eMbl, KOTOpble MOXHO PeIluTh MpH TMOMOIY (HU3UUeCKMX MeTO/OB, B OMMCAHUM UCC/Ie[OBaHUS
BbIJIe/ISITh IPOBEPSieMOe TMpeJTiooKeHue (TUMoTesy), pa3/iiuaTb U UHTEPIPEeTUPOBATh MOYUeHHbIA pe3y/bTaT, HAXOAUTh
OILITMOKM B XO/Ie OTIbITA, [le/IaTh BLIBO/BI 110 €ro pe3ysbTaram;

TIPOBO/IUTD OIIBITHI 110 HAO/TIO/IeHHI0 (PU3NUeCKUX SIBJIeHHN WK (U3NUeCKUX CBOHCTB Tem: ()OpMy/MpOBaTh TIPOBEPsieMbie
TIPe/ITI0/IO’KeHHs, COOMPATh YCTAaHOBKY W3 TPeAJIOKeHHOTO 000py/I0BaHUS, 3allMChIBaTh X0/ OIbITa U (POPMYIHUPOBATh
BBIBO/IbI;

BBITIO/THATH TIPSIMble M3MepPeHHUs] pacCTOsIHUSI, BpDeMEeHH, MacChl Tejla, 00bEMa, CUIbI M TeMIepaTyphbl C HCIO/Ib30BaHUEM
aHAJ/IOTOBBIX M IU(POBLIX NTPUOOPOB, 3aryChiBaTh IMOKa3aHUs MPUOOPOB C YUYETOM 3aZlaHHON abCOMIOTHOMN TOTPelTHOCTH
V3MepeHuH;



TIPOBO/IUTh MCC/IelOBaHUe 3aBUCUMOCTH O/IHOM (hr3MUeCKOU BeJIMUMHBI OT JPYTOM C UCIO0/b30BaHUEM TPSIMbIX U3MepeHU
(3aBUCUMOCTH MYTU PaBHOMEPHO JABM)KYILErOCs Tejla OT BPpEMEHHU ABW)XEHMs TeJja, CW/bl TPEeHUs CKOJIb)KEHUsl OT Beca
Tesia, KauecTBa 00pabOTKM MOBEPXHOCTel Tesl U He3aBUCMMOCTU CUJIbI TPeHHUs OT TUIOIIA i COMPUKOCHOBEHUSI TeJl, CUJIbI
YIIPYTOCTH OT YIJIMHEHWs TIPY>KWHbBI, BBITA/JIKABAIOIEN CU/IbI OT 00b&Ma MOTPY>XEHHOW YaCTH Tejla U OT TJIOTHOCTH
YKUIKOCTH, e€ He3aBUCUMOCTU OT TVIOTHOCTH TeJia, OT TVIyOWHBI, Ha KOTOPYIO TIOTPY’KEHO Tesi0, YC/IOBHM TIaBaHUsS Te,
yCJIOBUI paBHOBeCHs pbluara v 6/I0KOB), yuaCTBOBATh B IJIaHMPOBAaHWHU yueOHOTO HCCeoBaHus], cOOMpaTh YCTaHOBKY U
BBITIOJIHATh W3MEPEeHMs], CJ/iefys TMpejo)KeHHOMY IIJlaHy, (UKCHpOBaTh pe3yJ/bTaTbl I1OJYUYEHHOM 3aBUCHUMOCTH
¢bu3MUeCKUX BeJTMUKH B BU/Ie TIPe/JI0)KeHHbIX Tab/uil ¥ rpadUKoB, /enaTh BBIBO/bI TI0 pe3y/bTaTaM UCC/Ie0BaHus;

MPOBO/JUTh KOCBEHHbIE M3MepeHUs1 (PU3NUeCKUX BeJIMUMH (TJIOTHOCTD BellleCTBa XXKUAKOCTU U TBEPZAOIO TeJia, CUla TPEeHUs
CKOJTb)KeHUS], IaB/ieHre BO3/1yXa, BbITATKUBAIOIIIAs CUJ/a, JEMCTBYOIAs Ha TTOTPY>KEHHOE B KUJKOCTh Te0, KO3 UITUEHT
TOJIE3HOTO [JIeWCTBUSL TPOCThIX MEXaHU3MOB), C/aeAysl MpPeAJIOKeHHOM WHCTPYKLMM: TIPU BBITIOJIHEHUU W3MepeHUl
coOupaTh KCIepUMeHTaTbHYI0 YCTaHOBKY U BBIUKC/ISTH 3HaUeHHEe NCKOMOM BeTMUNHbI;

CO6J'II-O,[LaTI> IMMpaBWld TEXHUKHU 0e30macHOCTH IpH pa60Te C JIa60paT0pHI:>IM 060py,£[0BaHI/IEM;

yKa3bIBaTh MPUHIUIIBI AEMCTBUS TPUOOPOB M TeXHUUECKUX YCTPOWCTB: BeChbl, TEPMOMETP, AUHAMOMETP, COOOIIaroIecs
cocyZibl, bapoMeTp, pbluar, Mo/BWKHBIN 1 HEMOBKHBIM 010K, HAK/TOHHAS! TVIOCKOCTh;

XapaKTepU30BaTh TIPUHLIUAIILI JeMCTBUS M3yUYeHHBIX MPUOOPOB M TEXHWUYECKHUX YCTPOMCTB C OTMOPOM Ha WX OMucaHus (B
TOM YMCJIe: MOJIIUITHUKH, YCTPOKMCTBO BOJONPOBO/A, TH/IpaBIMYeCKUI MPecc, MaHOMETP, BbICOTOMEp, MOPLIHEBOM HACOC,
apeoMeTp), WCIIO/Ib3ysl 3HAaHWUSI O CBOMCTBAaX (HU3WUYECKHX SIBJIEHWM U HeoOXoAuMble (GHU3WUECKHe 3aKOHbI M
3aKOHOMEpPHOCTH;

MPUBO/IUTH MpPHUMephl (HaxOAWTb WH(OPMALMI0O O TpUMepax) INMPaKTHYeCKOrO HWCIO/Ib30BaHUsl (PU3NUYECKUX 3HAHWU B
TIOBCeZIHEBHOM >KW3HU it 0becrieueHus: 6e30macHOCTY TpU oOpailleHuH C rnpubopamMu U TeXHUUECKUMU YCTPOUCTBaMH,
COXpaHeHUs 3[J0POBbs U COOJIIO/IeHNST HOPM 9KO0JIOTHUeCKOro ToBe/leHUsI B OKpY»Karollel cpefie;



OCYILL[eCTB/ISAITE OTOOP MCTOUHMKOB MH(pOpMaluu B VIHTepHeTe B COOTBETCTBUU C 3a/laHHBIM IMOMCKOBLIM 3aripocoM, Ha
OCHOBEe UMEIIMXCSl 3HAaHUM U MYTEM CPaBHEHHs Pa3/IMUHBbIX UCTOYHUKOB BbIZIEJIATE UH(POPMALMIO, KOTOpasl SIBJISETCS
MIPOTHUBOPEUUBON WU MOXKeT ObITh HeI0CTOBEPHOM;

WCTI0/Tb30BaTh TP BBLITIOJHEHUM Y4eOHBIX 3aJaHUM Hay4YHO-TIOMYJ/SIPHYIO JIATepPaTypy (GHU3UUeCKOTO COJeprKaHus,
CTpaBOYHbIE MaTepHasbl, pecypchl ceTu VIHTepHeT, BjafieTb NMPUEMAMU KOHCIIEKTHPOBAHUs TeKCTa, mpeobpa3oBaHUs
VH(OpMaLUKU U3 OHOM 3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3/jaBaThb COOCTBeHHble KpaTKve MUCbMeHHble U YCTHble COOOLjeHWss Ha OCHOBe 2—3 HCTOYHMKOB HHGOpMaLUU
¢bu3MUecKoro coiep)kaHusi, B TOM 4uc/ie TyO/MUHO JlefiaTh KpaTKhe COOOIeHUs O pe3y/bTaTaX MPOEKTOB WK yueOHBIX
WCC/IeOBaHU, TIPY 3TOM TPaMOTHO KCII0/Ib30BaTh M3yUeHHbIM TMOHATUMHBIN amnmapar Kypca (U3WKH, COTPOBOXZAATb
BBICTYIIJIEHWE TIpe3eHTalyen;

IMpHU  BBLITNTIOJIHEHUH yI—IE6HbIX IMDOEKTOB U I/ICCJ'IE,[[OBEIHI/II‘/JI pacripeejiaThb 00513aHHOCTU B rpyriaie B COOTBETCTBHUH C
ITOCTAdB/IEHHBIMH 3d/id4daMH, C/1eJUTb 3d BLIIIOJIHEHHWEM IL/IdHA ,E[EﬁCTBHfI, d/IeKBATHO OLl€HMBATb COOCTBEHHBIN BKJ/Idl B
A4edATe/IbHOCTDb I'PYIINEI, BEICTPAMBATE KOMMYHHKATHBHOE B38HMO,Z[€I>1CTBPI€, YUHWTEIBAA MHEHHE OKPY>KalOIHX.

K koHIly 00yueHus: B 8 K/acce rpeZiMeTHbIe pe3y/IbTaThl Ha 6a30BOM YPOBHE JIO/DKHBI OTPa)kaTh CHOPMHUPOBAHHOCTD
y 00yuarommxcsi yMeHuu:

WCTI0/Tb30BaTh TIOHSATHS: Macca U pa3Mepbl MOJIeKYJl, TElJIOBOe [B)KeHHe aTOMOB W MOJIeKYJl, arperaTHbie COCTOSIHUS
BellleCTBa, KPUCTA/JTMUECKUe U aMOp(HbIe TeJla, HAChII[eHHbIM 1 HEHACKIIIIeHHbIN Tap, BJaXKHOCTh BO3/yXa, TeMreparypa,
BHYTPEHHSISI SHeprusi, TeIJIOBOM [BUTraTe/ib, 3JIeMEHTapHbIA 3/IEKTPUUECKUN 3apsif], 7IeKTPUUYeCKOoe MoJie, MPOBOJHUKHU U
JIN371eKTPUKY, TTOCTOSIHHBIN 3/IeKTPUYECKUN TOK, MarHUTHOE T10J1€;

pa3nuuath sBAeHUs (TerIoBOe paclIMpeHde W COKaTue, TeIviornepe/aya, TelyIOBOE paBHOBeCHEe, CMauyuBaHUe,
KaWIsipHble — sIBJIEHUs], HWCIapeHue, KOHJAeHCalusi, I[llaB/ieHrWe, KpuCTa/uid3alusi (OTBepieBaHWe), KUIIeHUE,
Terionepeaya (TeronpoOBOAHOCTb, KOHBEKLIWs, U3/TyYeHUe), d/IeKTpU3aLius Tes, B3auMOJENCTBUe 3apsi/ioB, AEeNCTBUS
3/IeKTPUUYECKOr0 TOKA, KOPOTKOe 3aMbIKaHWe, B3aUMO/|eiCTBMe MarHUTOB, [eiCTBMe MAarHUTHOTO 0/ Ha TIPOBOJHUK C



TOKOM, 37IeKTPOMarHiTHasi MHAYKIMS) 10 OMMCAHUIO UX XapaKTepHBbIX CBOMCTB 1 Ha OCHOBE OITBITOB, ZIEMOHCTPUPYIOIIAX
JlaHHOe (hU3rUecKoe siBJieHUE;

pacro3HaBaTh MPOsiB/ieHHe U3yUeHHbIX (hU3UUeCKUX sIBJIeHWH B OKPY’KarollleM MUpe, B TOM uuc/ie (pusnueckue siBIeHUs B
TIpUpPO/ie: TOBEPXHOCTHOE HAaTSHKeHHWe W KalW/UIAPHbIe SBJ€HUS B TIPUPOJe, KPUCTa/Ulbl B TIpUpoJe, u3nyuenre COHIa,
3aMep3aHue BOJ0EMOB, MOPCKHe Opu3bl, 0Opa3oBaHue POChI, TYMaHa, UHesl, CHera, 3/IeKTpuUecKue siBjieHUst B aTMocdepe,
3JIEKTPUUYECTBO >KUBBIX OPraHM3MOB, MarHUTHOE Tojie 3eM/H, Apeud TOMHCOB, POJib MAarHATHOTO TOJISL AJ1S )KU3HU Ha
3emrie, TIOJIIPHOE CHUsSIHUE, TIPU 3TOM TepeBOIUTh TIPAKTUUECKYIO 3a7lauy B yueOHYIO, BbIIE/ISITh CYIleCTBeHHbIe CBOHCTBA
(npu3Haku) hU3NUeCKUX sBIeHUH;

ONMCHIBAaTh W3yUeHHble CBOWMCTBA Te/l M (DU3UUECKUe SIBJEHUSs, UCIO/b3ysl (U3MUYecKue BeUYUHBI (TeMIieparypa,
BHYTPEHHSISI SHEPrusi, KOJIMUEeCTBO TEIVIOThI, YJelbHasl TeIJI0EMKOCTb Bell[eCTBa, ye/ibHas TeIyioTa IJIaB/ieHus, yAeabHast
TeTJIoTa TlapooOpa3oBaHMs, yZelbHas TeIyIoTa CropaHds TOIUIMBA, KO3(M(UIMEHT I10/Ie3HOTO AEeMCTBHUSI TErUIOBOM
MalllMHbl, OTHOCUTE/IbHasi BJIQKHOCTb BO3/yXa, 3JIEKTPUUECKUM 3apsi[i, CWia TOKa, 3/eKTpUueckoe HampspKeHue,
COTIPOTHBJIEHWE TIPOBOZIHHKA, y/e/JbHOe COIMPOTHBJ/IEHHE BelljeCcTBa, paboTa W MOII[HOCTb 3/IEKTPUUECKOTO TOKa), MpH
OTMCAHWH TIPAaBUJILHO TPAKTOBAaTh (DHM3UUECKWH CMBIC/T UCIIO/Ib3YeMbIX BeJIMUWH, 0003HAUeHUsI W eUHULIbI (DH3UUeCKUX
BeJINUMH, HaXOAUThb (hOPMY/Ibl, CBSI3bIBAOII[ME JaHHYIO (DHM3UUYECKYI0 BeJIMUMHY C IPYTUMH BeJIMUMHAMM, CTPOUTDL rpadUKku
M3yUeHHbIX 3aBUCUMOCTeN (PU3NUeCKUX Be/INUH;

XapaKTepu30BaTb CBOWCTBA Tes, (M3UUecKue siBJIeHUS U TIPOLIeCChl, MCI0JIb3ysi OCHOBHbIE TI0JIOXKEHUS] MOJIEKYJISIPHO--
KUHETUUeCKOW TeOpUM CTPOEHHs BelecTBa, NMPUHLMI CYMepro3uliii mojiel (Ha KaueCTBeHHOM YPOBHE), 3aKOH
coxXpaHeHMs 3aps/a, 3aKkoH OMa /1/1s1 yyacTKa Lienu, 3aKoH [xoynsi—/IeHLa, 3aKOH COXpaHeHHUsI SHePruM, NIPU 3TOM /laBaTh
CJIOBECHYIO (DPOPMYJIMPOBKY 3aKOHA U 3alMChIBaTh €r0 MaTeMaTUUYeCKOe BbIpaKeHUeE;

O0BSICHSATH (pM3HUUeCcKre TPOLeCChl U CBOMCTBA TeJl, B TOM UMC/ie U B KOHTEKCTe CUTyal[yi MPaKTUKO OPUeHTHPOBAHHOTO
XapakTepa: BbIAB/ISATh IPUUYMHHOC/IEICTBEHHBIE CBS3H, CTPOUTH 00bsiICHeHHe U3 1—2 JIOrMueCcKUX IIaroB C OMopou Ha 1-2
M3yUueHHbIX CBOMCTBA (DU3MUECKUX SIBJIeHUM, (U3NUeCKUX 3aKOHOB U/ 3aKOHOMEPHOCTe;



pellaTh pacuéTHble 3a7aud B 2—3 JeMCTBUS, UCII0/b3Ysl 3aKOHbI M ()OPMYJIbI, CBSI3bIBAlOIIME (PU3MUECKUe BeJIMYMHbI: Ha
OCHOBe aHa/M3a yCJIOBUs 33a7lauy 3alMCcbiBaTh KpaTKoe YC/I0BUe, BbISB/ATH HEJOCTAaTOK JaHHBIX [/Isl PelleHus 3aJaui,
BbIOMpaTh 3aKOHBI U (DOPMYJibl, HEOOXOAUMBbIe [ijisl €€ pellieHus], TPOBOAUTh PAaCUéThl U CPaBHUBATh T0/yueHHOe 3HaueHre
(13UUeCKOU BeJIMUMHBI C U3BECTHBIMU IaHHBIMU;

pacrio3HaBath MpobsemMbl, KOTOpble MOXKHO pelIUTb TpH TOMOLY (PU3NUeCKUX MeTOZOB, WCIO/b3ys OMUCcaHue
WCCJIe[JOBaHNS, BblJe/sITh POBEpsieMoe MPe/IN0/I0KeHne, Ol[eHUBaTh NPABUILHOCTD MOPsi/iIKa MPOBe/IeHUs1 UCC/ie/I0BaHUs,
Jle/1aTh BbIBO/IbI;

MIPOBO/IUTL OIBITEI MO HabO/OeHNI0 (U3NUECKUX SIBJIeHUA WM (U3UUYEeCKUX CBOWCTB Tes (KanWISPHBbIE SIBJIEHUS,
3aBUCUMOCTh JIaB/IeHHSI BO37[yXa OT ero ob6béMma, TeMIiepaTyphl, CKOPOCTHM IpOIlecca OCTHIBAaHWSI W HarpeBaHUs TIpPU
W3/IyYeHHH OT LiBeTa u3JiyydaroleH (MorJioijarolen) NoBepxXHOCTH, CKOPOCTb UCTIapeHUs BO/JbI OT TeMIepaTypbl KUAKOCTH
YW TUIOLIad eé TIOBePXHOCTH, 3/eKTpu3allds Tel U B3aWMOJIeMCTBHE 3/IeKTPUUECKUX 3apsifioB, B3auWMO/leliCTBHe
TIOCTOSTHHBIX MarHUTOB, BU3ya/lM3allisi MarHUTHBIX [10Jield TIOCTOSTHHBIX MarHUTOB, JE€MCTBUSI MarHUTHOTO TIO/ST Ha
MPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMAarHuTa, CBOWMCTBA 3JIEKTPOJIBUTaTesisi MOCTOSIHHOTO TOKAa): (hOpMy/JIMpOBaTh
TIpoBepsieMble TIPeATIONoKeHus,, coOHMpaTh yCTaHOBKY W3 TIpPe[I0yKeHHOT0 00O0py/IOBaHUSs, OMMCHIBaThH XOJ OIbITa U
dhopMynMpoBaTh BLIBO/JbI;

BBITIO/THATh TpsSIMble U3MEDEHUs] TeMIlepaTypbl, OTHOCUTETbHOM BJ/IA)KHOCTA BO3/yXa, CWIbl TOKa, HAlpSDKEHUs] C
WCTI0/Tb30BaHHWEM aHaI0rOBbIX TPHUOOPOB W JAaTUMKOB (DM3WUECKHUX BEJUYWH, CPaBHUBAThb pe3y/bTaThbl HW3MepeHHM C
Y4ETOM 3a/laHHOM aOCO/TFOTHOM MOTPeITHOCTH;

TIPOBO/IUTh MUCC/eIOBaHUe 3aBUCUMOCTH O/IHOM (hr31MUeCcKOU BeJIMUMHBI OT JPYTOM C UCIO/b30BaHUEM TPSIMbIX U3MepeHUi
(3aBUCHUMOCTD COTIPOTUBJ/IEHUS TIPOBO/JHMKA OT €r0 [I/IMHbI, MJIOIIa/Ih MOMepeyHoro ceueHus 1 yeJbHOr0 COMPOTUBIEHUS
Bell[eCTBa MPOBOJHUKA, CW/Ibl TOKA, WAYLIETO Yepe3 TMPOBOJHMK, OT HampsyKeHWs Ha IIPOBOJHUKE, UCC/ie[0OBaHUe
TOC/Ie/JOBATe/IbHOTO U Mapalyie/TIbHOTO COeAMHeHUH MPOBOAHUKOB): TJIAaHUPOBATh MCC/IeZioBaHUe, COOMpaTh YCTaHOBKY U
BBLITIOJIHATb U3MepeHUsi, Creflysl TpejioKeHHOMY IlaHy, (PMKCUpPOBaTh pe3y/bTaThl MOyYeHHOU 3aBUCUMOCTH B BHUJE
TabsuI] ¥ rpaUKOB, [e/1aTh BLIBO/LI 110 pe3y/bTaTaM HMCC/IeJOBaHMUS;



TPOBO/JIUTh KOCBEHHble u3MepeHUsi (U3UUeCKUX BeqWuuH (yJe/ibHas TeII0EMKOCTh BellleCTBa, COMPOTHBJIEHUE
TIPOBO/IHMKA, paboTa M MOIHOCTb 3/7IeKTPUUYECKOTO0 TOKAa): TJIAaHUPOBaTh W3MepeHHs, coOHpaTh 3KCIiepuMeHTa/IbHYH0
YCTaHOBKY, CJie[ysi TIpe/l/IOyKeHHOW UHCTPYKLIMM, U BEIYUC/ISITh 3HaUeHUe Be/TMUMHbI;

cobJTr0/1aTh TIPaBH/Ia TEXHUKH 0e3011acHOCTH TIpH paboTe ¢ 1abopaTopHBIM 000pyA0BaHHUEM;

XapaKTepU30BaTh TTPUHLIAIILI EMCTBUS W3YUYEeHHBIX MPHUOOPOB M TEXHWUYECKHUX YCTPOMCTB C OMOPOM Ha WX OMucaHus (B
TOM UMCJIe: CUCTeMa OTOITIeHUsI IOMOB, TUTPOMETP, MapoBasi TypOrHa, aMIiepMeTp, BOJBTMETD, CUETUHMK 3J/IeKTPUUeCKOH
HEepPTUM, 2JIeKTPOOCBeTUTe/IbHbIe TPUOOPHI, HarpeBaTe/ibHble  3/1eKTPONPUOOPBI  (TIpUMepbl),  3JeKTpUUecKre
Tipe/loXpaHUTe/H, 3/IeKTPOMAarHUT, 3J1eKTPO/IBUTaTe/ b TTIOCTOSTHHOTO TOKA), UCIO/Ib3ys 3HAaHUSI O CBOMCTBAaX (hHM3UUYECKUX
SIBJIEHUI 1 HeoOXoAuMble (pr3rUecKre 3aKOHOMEPHOCTH;

pacIio3HaBaTh TMPOCThle TeXHUUECKHWe yCTPOMCTBA M WM3MepHUTe/bHble MPUOOPHI 10 CXeMaM M CXeMaTHUUHBIM pHUCyHKam
(’KHUKOCTHBIM TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JABUIaTe/lb BHYTPEHHEr0 CroOpaHus, 371eKTPOCKOI, PeocTar),
COCTaBJIATb CX€MbI 3/IEKTPUUYECKUX Lierler C Ioc/ejoBaTe/bHbIM U Tapasvle/lbHbIM COeJMHEHUEM 3JIEMEHTOB, pa3janyas
yC/IOBHBIe 0003HaUeHUsI 37IEMEHTOB 3/IEKTPUUECKUX T[eTIel;

TIPUBOJUTEL MPUMeEpPHl (HaXOAWUTh WHGOPMAI[HI0 O TMpPHMepax) MPaKTUUeCKOro HCIT0/Ib30BaHUsS (PU3HMUEeCKMX 3HAHUN B
TIOBCeTHEBHOM >KU3HU AJisi 0becrieueHust 6e301acHOCTH TPU oOpalljeHuH ¢ TIprubopaMu U TeXHUUYECKUMH yCTPOMCTBAMU,
COXpaHeHUsI 3/J0POBbsI U COOJIIOIEHHST HOPM 3KOJIOTMUeCKOro TIOBe/IeHHsI B OKPY>Kalollel cpe/ie;

OCYILLeCTB/ISITh OUCK HMH(pOpMauu (GU3MUYecKoro cojepkaHusi B VIHTepHeTe, Ha OCHOBe HMMEIOLUXCS 3HAHUW U MYTEM
CpaBHEHUsI [IOTIO/THUTETbHBIX UCTOUYHUKOB BbIZIeNISITh MHGOPMAI[HI0, KOTOpas SIBJISIeTCS TIPOTUBOPEUMBOM U/TH MOJKET OBITh
HeJIOCTOBEPHOM;

WCTIO/Tb30BaTh TIPU BBLITIOJTHEHWM Y4eOHBIX 3aJjaHUM Hay4YHO-TIOMYJ/ISIPHYIO JIATEPATypy (GU3UUECKOTO COJepsKaHus,
CTIpaBOYHbIE MaTepHasbl, pecypchl CeTH VIHTepHeT, BjafieTb MPUEMAMM KOHCIIEKTHPOBAHUS TeKCTa, mpeobpa3oBaHUs
vH(OpMalK1 U3 OJJHOM 3HAKOBOM CHCTEMBbI B [IPYTYIO;



co3/aBaTh COOCTBEHHbIE THMChbMEHHbIE U KpaTKWe YCTHbIe CooOIeHus, 00001as HWHGOpMALMi0 W3 HEeCKOJIbKHX
WCTOYHUKOB (PU3NUYECKOT0 CO/lep)KaHHsl, B TOM uuciae TyOAMUHO TIpeACTaB/siTh pe3y/bTaTbl TPOEKTHOW WIn
VICC/Ie/IOBATe/IbCKOU eSITe/IbHOCTH, MPY 3TOM I'PaMOTHO MCI0JIb30BaTh U3yUEHHBIN MMOHATUMHBIN annapaTr Kypca (U3UKHY,
COTIPOBOXK/IaTh BBLICTYIJIEHUE TIpe3eHTaLiew;

TIPU BBITIOJIHEHUH YueOHBIX MPOEKTOB U UCCAeloBaHuM (H3MUeCKUX MPOLIeCCOB pacrpefiesisiTb 00s3aHHOCTH B TpyTMIre B
COOTBETCTBUM C MOCTAB/IEHHBIMU 3a/lauaMH, CJIe[IUTh 3a BbITIO/THEHHWEM I/IaHa IeUCTBUMA U KOPPEKTUPOBATh ero, aJleKBaTHO
OlLlIeHHMBaTh COOCTBEHHBIN BK/aJ B [IeATeTbHOCTh T'PYIIIbI, BLICTPAMBaTh KOMMYHHKAaTUBHOE B3aUMOZENCTBUE, TIPOSIBISS
rOTOBHOCTh pa3pellaTb KOH(IUKTHI.

K xoHIly 00yueHus: B 9 Kjaacce rpeJiMeTHbIE pe3y/IbTaThl Ha 6a30BOM YPOBHE JIO/DKHBI OTPa)kaTh CHOPMUPOBAHHOCTD
y 00yuarommxcsi yMeHu:

WCII0/Ib30BaTh TOHATHUS: CUCTEMa OTCYéTa, MaTepua/jbHas TOYKa, TPaeKTOpHsl, OTHOCUTEJIbHOCTb MeXaHWYeCKOro
[BWKeHWs, nedopMauus (yrpyrasi, IJlaCTU4YecKas), TpeHHe, LIeHTPOCTPEMUTE/bHOe YCKODEHWe, HEeBeCOMOCTb U
Tieperpy3ku, I[eHTP TsDPKeCTH, abCOIOTHO TBEPZAOe Teso, LIEHTP TSHKeCTU TBEPJOrO Tesa, paBHOBecHe, MeXaHWuecKue
Kosie0aHUs U BOJTHBI, 3BYK, MH(GPA3BYK U YAbTPa3BYK, 3/IeKTPOMAarHUTHbIE BOJIHBI, IIIKajia 3/IeKTPOMarHUTHBIX BOJIH, CBET,
6/IM30pYKOCTh U /1a/TIbHO30PKOCTh, CIIeKTPhI UCIyCKaHUsl W TIOT/IOlIeHus, aabda, 6eTa- U ramma-u3iyueHus, U30TOIIbI,
si/lepHasi SHepreTHKa;

pa3nuuaTh siBjieHus (DaBHOMepPHOe W HepaBHOMepHOe TIPSIMOJIMHeNHOoe [BHKeHWe, paBHOYCKOpPeHHOe MpsiMOJIMHelHoe
JBIDKeHWe, CBOOOZHOEe TiafieHHWe Tejl, PaBHOMEPHOe JBIW)KEeHHEe TI0 OKPY)KHOCTH, B3aWMOZIEMCTBHE Tes, PeaKTHBHOEe
IBIDKeHWe, KojiebaTenbHOe [BIWKeHHe (3aTyxaroll[ie U BbIHY)KJeHHbIe KojiebaHWs1), pe30HAaHC, BOJHOBOE [BIKEHHe,
OTpa’keHHe 3BYKa, IPSIMOJIMHEeHOe paclpocTpaHeHue, OTpakeHUe 1 TIpeJioM/IeHre CBeTa, IOTHOe BHYTpeHHee OTpakeHue
CBeTa, pa3/ioykeHWe Oesioro cCBeTa B CIEKTP W CJIOXKeHWEe CIeKTPa/lbHbIX I[BETOB, AUCIIEPCUsi CBeTa, eCTeCTBeHHas
Pa/IM0aKTUBHOCTh, BO3HUKHOBEHHE JIMHEMUaTOTro CreKTpa U3/IyuyeHHsl) MO OMUCAHWI0 MX XapaKTepHbIX CBOWCTB W Ha
OCHOBe OITbITOB, /IEMOHCTPUPYIOIIUX JaHHOe (PU3nuecKoe siBjieHue;



pacro3HaBaTh MPOsiB/ieHNe W3yUeHHbIX (PM3UUeCKUX siBJIeHUM B OKpy»KatolljeM MuUpe (B TOM uuc/ie punueckue siBJIeHUS B
MIpUpO/ie: TIPUIMBBLI Y OT/IMBBI, ABWXKeHHe TylaHeT COJIHeYHOW CUCTeMbl, PeaKTMBHOE [IBU)KEeHHE >XUBBIX OPraHU3MOB,
BOCIIpUSITUE 3BYKOB )KUBOTHBIMH, 3eMJ/IeTpsSICEHHe, CeICMUUYeCKUe BOJTHBI, [[yHaMH, X0, I[[BeTa TeJl, ONTUUeCKre SIBJIeHUs B
npupojie, OMONOrUYecKoe AeMCTBHe BHAWMOIO, YJ/IbTPA(QHOIETOBOTO Y PEHTTeHOBCKOTO W3yUeHHM, eCTeCTBEHHBIN
PaIMOaKTUBHBIA (POH, KOCMUUECKHe JIyUH, paJJMOAaKTUBHOE M3/lyueHue MPHUPOIHbIX MUHEPAJIOB, IelCTBUe Pa/Iu0aKTUBHbBIX
M3/TyueHUI Ha OpraHu3M 4YeJioBeKa), TIPU 3TOM MepeBOAUTh MPAaKTUUYEeCKYH0 3a/lauy B yueOHYIO, BbIZIE/IATh CYIlleCTBeHHbIe
CBOMCTBA (MpU3HAKK) (GDHU3UUYECKUX SBIEHUN;

OMUCHIBATh U3yUeHHbIe CBOMCTBA TeJl U (pU3NUeCKUe siBJIeHUs], UCT0Jb3ysl (hr3udecKre BeJIMUuHbI (CpeiHssi U MTHOBeHHast
CKOPOCTb TeJjia NP HepaBHOMEDPHOM [IBW)KEHUH, YCKOPeHUe, TiepeMellieHue, MyTh, YIJI0Basg CKOPOCTb, CHJ/ia TPeHHsl, CUJa
YIPYTOCTH, CHIAa TSDKECTH, YCKOpPeHHe CBOOOJHOTrO IajJieHHs], BeC Tesa, UMITYJIbC Tejla, UMITYJbC CH/Ibl, MeXaHuUecKast
paboTa ¥ MOIIHOCTh, TIOTeHI[Ma/IbHAsE YHEpPrHs Teja, MOAHATOrO HaJl TOBEPXHOCTHIO 3eMJIM, MOTeHIMa/lbHasi SHePTHs
CKaTOM TPY>KUHbI, KWHEeTHUeCKasi SHeprusl, MoiHasi MexaHudeckasi SHeprusi, epruo/i ¥ yacTora KojebaHu, [yiiHa BOJTHBI,
IPOMKOCTb 3ByKa W BBICOTA TOHA, CKOPOCTb CBeTa, IOKa3aTe/b TPEJIOMJIEHUSI Cpefibl), MPUA OMUCAHWUU TPABUIBHO
TPAaKTOBaTh (PU3UUYECKUM CMBIC/T HCTIOJb3YEMbBIX BEJUUMH, 0003HAUeHWS U eJUHMIIbl (PU3UUeCKUX BeJMUYMH, HaXOIWUTh
dbopmyibl, CBs3bIBalOIME [aHHYI (HU3UUEeCKYH0 BeUUMHY C JPYTMMHU BeJMUYMHAMM, CTPOUTh TpaUKy H3ydeHHbIX
3aBUCUMOCTeN (pU3NUeCKUX BeJTMUMH;

XapaKTepu30BaTb CBOWCTBA Tes, (M3UUeCKHe SIBJIEHHWS W TPOLIeCChbl, WCMO/b3ysl 3aKOH COXPaHeHWsl SHepryud, 3aKOH
BCEeMHPHOI'0 TArOTeHUs, MPUHLIUN CYNeprio3svuLiii CUJI, MPUHLIUI OTHOCUTENBHOCTU ['aynuiies, 3aKOoHbl HBHOTOHA, 3aKOH
COXpaHeHUs UMITY/IbCa, 3aKOHBI OTpaKeHUs U MpeJIOM/IeHUs CBeTa, 3aKOHBI COXpPaHeHUs 3apsi0BOr0 U MacCOBOI'0 YMCel
MpU SIIEPHBIX peakLusiX, NpU 3TOM [aBaTb CJIOBECHYHO (DOPMYJ/IMPOBKY 3aKOHa M 3alMChIBaThb €ro MareMaThyeckoe
BbIpakeHue;

O0BSICHSATH (PM3HMUeCKHe TIPOL[eCChl ¥ CBOMCTBA TeJl, B TOM UMC/ie U B KOHTEKCTe CUTYal[li MPaKTUKO OPUeHTHPOBAHHOTO
XapakKTepa: BbISIB/ISITh IPUUMHHO-C/IE/ICTBEHHbIE CBSI3U, CTPOUTb 0OBbsICHEHHEe U3 2—3 JIOTMUeCKUX 11aroB C Oropoi Ha 2—3
V3yUYEHHbBIX CBOMCTBA (PU3NYECKUX SBIEHUM, (PU3NUeCKUX 3aKOHOB UM 3aKOHOMEPHOCTeW;



pellaTb pacuéTHble 3ajauyd (Omuparollydecss Ha CUCTeMy W3 2-3 ypaBHEHHWI), WCMO/b3ys 3aKOHbI U (OpPMYJIbI,
CBsI3bIBaIOLMe (hU3MUeCKre Be/IMUMHBbI: Ha OCHOBE aHa/lv3a yCIOBHS 3a/lauM 3alMCbIBaTh KpaTKOe YCJOBHe, BbISBJIAThH
HeZloCTalole WM M30BbITOUHbIE [aHHble, BbIOMpATh 3aKOHBI U (OPMYJibl, HEOOXO/MMble [I7isi pelleHUs], MPOBOJUTH
PacuyéThl U OLIEHWBATh PeaMCTUYHOCTD NTOJTyYEeHHOT0 3HaueHUs (Pr3UUeCKOU BeTMUVHbI;

pacrio3HaBath MpobsemMbl, KOTOpble MOXKHO pelIUTb TpH TOMOLY (PU3NUeCKUX MeTOZOB, WCIO/b3ys OMUCcaHue
WCCJIe[JOBaHNS, BblJe/sITh POBEpsieMoe MPe/IN0/I0KeHne, Ol[eHUBaTh NPABUILHOCTD MOPsi/iIKa MPOBe/IeHUs1 UCC/ie/I0BaHUs,
Jle/1aTh BBIBO/IbI, UHTEPIIPETUPOBATh Pe3y/IbTaThl HAO/MIOIeHH U OTILITOB;

TIPOBO/IUThL OTILITHI T10 HaO/MOAEeHUI0 (DU3NUECKUX SIBJIEHUN WKW (DU3NUECKHUX CBOUWCTB Tes (M3ydyeHHe BTOPOTO 3aKOHa
HbloTOHA, 3aKOHAa COXPaHEHUs SHEPrHH, 3aBUCHUMOCThL Tiepro/ia KomebaHWi MPY>KWHHOTO MasTHUKA OT MAacChl rpy3a U
YKECTKOCTU TIPY)KHWHBI U HE3aBHCUMOCTb OT aMIUIMTY/bl MaJbiX KojiebaHui, TIPSIMOTMHEeHOe paclipocTpaHeHWe CBeTa,
pa3nioxkeHue 6Gesloro cBeTa B CIEKTp, U3yueHHe CBOMCTB W300pakeHWs] B TVIOCKOM 3epKaje W CBOWCTB M300pakeHUs
rpeaMeTa B coOuparorriei JiMH3e, HaOMOJeHHe CIUIONIHBIX W JIMHeMUaThIX CIIeKTPOB H3/ydYeHUs): CaMOCTOSITeTbHO
cobupaTth yCTaHOBKY M3 M30bITOUHOrO Habopa 000PY/J0BaHMSI, OITUCHIBATL X0/ OIbITa M €T0 Pe3y/bTaThl, (HOPMYIMPOBATh
BBIBO/IbI;

TIPOBO/IUTh TIPM HEOOXOJWMOCTH CEpUI0 TIPSIMBIX W3MepeHU, Ompejie/isii CpefiHee 3HaueHHe H3MepsieMON BeTUUMHbI
(dokycHoe paccTosiHMe cobOuparolieil MMH3bI), 000CHOBBIBAThH BBIOOP Crioco6a n3MepeHus (M3MepUTeTbLHOT0 mprubopa);

MPOBOJUTh WCC/AEe[OBaHUE 3aBUCUMOCTeN (DU3MYEeCKUX BEMUMH C WCIOIb30BaHWEM MPSIMbIX W3MepeHHM (3aBUCUMOCTb
MyTH OT BPeMEeHU TpU PaBHOYCKOPEHHOM [BIDKeHHWU 0e3 HauajbHOW CKOPOCTH, Mepuofa KoyiebaHui MaTeMaTH4eCKOro
MasiTHUKA OT JI/IMHbI HUTH, 3aBUCUMOCTH yTJla OTPaKeHHUsl CBeTa OT yIJia MaJleH!s U yIJia NpeiOM/IeHHs OT yIJia MajJieHus):
TIJIAaHUPOBATh UCC/Ie/IOBaHNe, CAMOCTOSATeTbHO COOUpaTh YCTaHOBKY, (PUKCUPOBATh Pe3y/IbTaThl TTOTyUeHHOW 3aBUCUMOCTH
bu3nuecKrx BeJIMUUH B BUle Tabui] U rpadyKoB, ZiesiaTh BBIBO/bI 110 pe3y/ibTaTaM UCC/ie[lOBaHNS;

TIPOBO/IUTh KOCBEHHbIe U3MepeHus1 (PU3NUeCKUX BeJIMUMH (CpefiHsIsi CKOPOCTb M YCKOpPeHWe Tejia MpU paBHOYCKOPEHHOM
JBIDKEHUU, YCKOpPeHUe CBOOOJHOTO TaZieHUsl, >KECTKOCTh TPYKUHBI, KO3((ULIMEeHT TPeHUs] CKOJIb)KeHUs, MeXxaHhuuecKast
paboTa ¥ MOII[HOCTh, YaCTOTa W TIepPHO/] KojiebaHWN MaTeMaTHMUeCcKoro W TMPY>KMHHOT'O0 MAasiTHUKOB, OMTUUYeCKas Chja



cobuparoiieli MH3bI, PAJUOAKTUBHBIA (DOH): TVIAHUPOBATh W3MepeHHs, COOMpaTh YKCIEePUMEHTA/bHYI0 YCTaHOBKY U
BBITIO/THATh U3MEpeHUsi, CaeAys TIpe[JIOKeHHOW WHCTPYKLMH, BBIUKWC/ATH 3HAaYeHWe BeJWYWHbl U aHaIM3UpPOBaTh
TIO/TyUeHHbIe pe3y/bTaThbl C YUETOM 3alaHHOM MOTPEeIIHOCTH U3MepeHNH;

cobJTr0/1aTh TIPaBH/Ia TEXHUKH 0e3011acHOCTH TIpH paboTe ¢ 1abopaTopHBIM 000pyA0BaHHUEM;

pa3/MyaTh OCHOBHBIE TIPU3HAKU M3yueHHbIX (M3WUYeCKUX MOJeseil: MaTepua/ibHasi TOUKa, abCOMIOTHO TBEPZOe Tesio,
TOUEYHBIM UCTOYHUK CBeTa, JIy4, TOHKas JINH3a, [JIaHeTapHasi MO/ie/Ib aTOMa, HyKJIOHHasi MOJie/Ib aTOMHOTIO /1pa;

XapaKTepu30BaTh MPUHLIUIIBLI JeMCTBUS M3yUeHHBIX MPUOOPOB M TeXHWYECKUX YCTPOMCTB C OTMOPOM Ha WX onucaHus (B
TOM YMCJIe: CIIUJOMETP, JaTUMKU T0JI0KEHUS], paCCTOSIHUSI U YCKOPEHHs], PaKeTa, 3X0JI0T, OUKH, TIePUCKO, (hoToanmnapar,
ONTUUECKUe CBETOBO/IbI, CIEKTPOCKOM, J03UMeTp, Kamepa BuibcoHa), WCIOMb3ysi 3HaHUSI O CBOMCTBax (hH3UUeCKUX
sIBJIeHUI U HeobxoauMble (pr3rUecKre 3aKOHOMEPHOCTH;

WCTI0/Tb30BaTh CXeMbl U CXe€MaTHYHbie PUCYHKA WM3yUeHHBIX TeXHUUECKHUX YCTPOWCTB, W3MepHUTEeNbHbIX TPHUOOPOB U
TEXHOJIOTUUECKUX TIPOLIeCCOB TIPH pellleHNd Y4yeOHO-TIPAaKTUYeCKMX 3ajjad, OMNTUYEeCKHe CXeMbl [Jig TTOCTPOEHUSs
1300pa’kKeHU B TVIOCKOM 3epKasie U cobuparolieii TMH3e;

TIPUBOJUTEL TIPUMeEPbI (HaXoAWTh WHGOPMAI[MI0 O TpPHUMepax) MPaKTUUecKoro HCII0/Ib30BaHUsS (PU3MUeCKUX 3HAHUU B
TTOBCeIHEBHOM >XU3HU /151 00ecrieueHyst 6e30MacHOCTH TIpH 00palljeHuH C TpUOopaMy ¥ TeXHUUYECKUMH YCTPOMCTBaMH,
COXpaHeHUsl 3/J0POBbsI M COOJIIO/IeHNSI HOPM 3KOJIOTMUeCcKOoro TIOBe/IeHHsI B OKPY>Kalollel cpe/ie;

OCYLIEeCTB/ISITh TIOMCK MH(OpMaLuy (pU3nuyeckoro copeprkaHusi B MIHTepHeTe, CaMOCTOSITE/IbHO (DOPMYJIUPYSI TTIOUCKOBBIM
3arpoc, HaxXOAWUTh MYTH OMNpejeneHus JOCTOBEPHOCTH MOJyUYeHHOM WH(OpMAalMM Ha OCHOBE HMERIIUXCS 3HaHUM U
JIOTIOJTHUTETbHBIX UCTOYHUKOB;

WCTI0/Tb30BaTh TP BBLITIOJTHEHUM Y4eOHBIX 3aJaHUM Hay4YHO-TIOMYJ/SIPHYIO JIATepPaTypy (GHU3UUeCKOTO COJeprKaHus,
CTipaBOYHbIE MaTepHasbl, pecypchl ceTu VIHTepHeT, BjafieTb MPUEMAMU KOHCIIEKTHPOBAHUs TeKCTa, mpeobpa3oBaHUs
VH(OpMaLUKM U3 OHOM 3HAKOBOM CHUCTEMBI B JIPYTYIO;



co3/iaBaTb COOCTBeHHbIe MUCbMEHHbIE M YCTHble COOOIeHUsI Ha OCHOBe WH(OpPMALMK W3 HEeCKOJIbKMX HCTOYHUKOB
¢ur3MUecKoro cofiep>kaHusi, My0/IMYHO NpeCTaB/sITh pe3y/ibTaThl IPOEKTHOM UM UCC/Ie/J0BaTeNbCKOM JeaTellbHOCTH, TIpU
3TOM T'PaMOTHO HCIIO/Ib30BaTh W3yYeHHbIM MOHATUUHBIA amnmapaTr K3y4yaeMoro pasjesa (U3WKM U CONPOBOXAATh
BBICTYTIJIEHUE TIpe3eHTalrell ¢ y4éToOM 0COOeHHOCTel ayAUTOPUN CBEePCTHHUKOB.

TEMATHNYECKOE INTAHUPOBAHUE

7 KJTACC
Ne i/ HaumeHoBaHMe pa3/ie/ioB U TeM KosnuecTBo yacos JJIeKTPOHHBIE (U(POBHIE)
NporpaMMsl o0Opa3oBare/ibHbIE PecypChl
Bcero KoHTpo/ibHBIE IIpakTHueckue
paboThI padoThI

Pa3zgen 1. @u3uka U eé po/ib B IO3HAHMHU OKPY)XaKOLero Mupa

1.1 2
dusuka - HayKa o npupoze Bubmoreka LIOK https://m.edsoo.ru/7f416194
1.2 2 1
dusnyeckue BeJIMUUHBI Bubmoreka LIOK https://m.edsoo.ru/7f416194
1.3 2 1
ECTECTBEHHOHaquLIﬁ MeTO/| I0O3HAHUSA Bubmuoteka [JOK https://m.edsoo.ru/7f416194
6

WToro no pazgeny

Pa3pgen 2. IlepBoHava/ibHbIE CBe/IeHNsI 0 CTPOEHHM BellecTBa

2.1 1

CTpoeHue BellleCTBa BuGmoreka LOK https:/m.edsoo.ru/7f416194
2.2 2

[IBr>KeHHe 1 B3aUMO/IEMCTBHE YaCTHI] BuGmoreka LOK 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

BelleCTBad

2.3 2
ArperaTHbIe COCTOsIHMA BellleCcTBa Bubmoreka LIOK https://m.edsoo.ru/7f416194
5
Wtoro no pa3peny
Pa3pen 3. [IBkeHue U B3aMMo/ieliCTBHe TeJl
3.1 3
MexaHHWUeCKOe IBUKEHHE Bubmorexa IJOK https://m.edsoo.ru/7f416194
3.2 4
Nuepuysi, Macca, TJIOTHOCTh bubmmorexa LIOK https://m.edsoo.ru/7f416194
3.3 14
Cwua. Bugbl cun BuGmoreka LOK https:/m.edsoo.ru/7f416194
21

WTtoro nio pazgeny

Pa3zgen 4. [laB/ieHHe TBEP/bIX TeJI, )KMAKOCTEH 1 ra30B

4.1 3

,[[aBJIEHI/Ie. Hepe'qaqa JaBjIeHus Bubmoreka LIOK https://m.edsoo.ru/7f416194

TBép'E[bIMI/I Te/laMU, XXUIKOCTAMU U

ra3aMun
4.2 5

ﬂaBHEHHe JKUIKOCTH Bubmoreka LIOK https://m.edsoo.ru/7f416194
4.3 6

ATMOCQ)epﬂoe JaBJjieHue Bubmoreka LIOK https://m.edsoo.ru/7f416194
44 7

ﬂeﬁCTBHe JKUAKOCTU U ra3a Ha Bubmoreka LIOK https://m.edsoo.ru/7f416194

NOTPY>KEHHOE B HUX TeJIO

21

WTtoro nio pazgeny

Pa3pen 5. PaGoTa 1 MOIHOCTB. DHEpPrus



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

5.1 3
PaboTa u MOIIIHOCTb Bubmoreka LIOK https://m.edsoo.ru/7f416194
5.2 5
HpOCTbIe MeXaHU3MBI Bubmoreka LIOK https://m.edsoo.ru/7f416194
5.3 4 1
MexaHuueckas SHeprus Bubmoreka LIOK https://m.edsoo.ru/7f416194
12
WToro no pazgeny
3
PesepBHoe Bpems
68 3

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

8 K/TACC
Ko/muecTBo yacos JJIEKTPOHHbIe
Ne i/ HaumeHoBaHMe pa3je/ioB U TeM (mudpossbie)
) NporpamMMsI Beero KontponsHbie| IlpakTuueckue| ofpasoBarebHbIE
paﬁOTbI paﬁOTbI pecypchl
Pa3pen 1. TerioBble siB/1€eHUS
b K
1.1 TeruioBble sBI€HUS 14 3 ubmaotexa O
https://m.edsoo.ru/7f4181ce
12 V3meHeHuMe arperaTHbIX COCTOSIHUU 13 0 bubmoreka LIOK
' BeIlleCTBa https://m.edsoo.ru/7f4181ce



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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Uroro nio pasgeny

27

Pa3zpen 2. D1eKTpOMarHUTHbIE U CBETOBbIe IB/IEHUS

21 OJIeKTpUYeCcKue 3apsiJbl. 3apsKeHHbIe Tesia U 7 0 bubmoreka IIOK
' UX B3aUMO/IeCTBHE https://m.edsoo.ru/7f4181ce
. . bubmoteka LIOK
2.2 IToCcTOSAHHBIN 3/1eKTPUYECKUN TOK 13 5 https://m.edsoo.ru/7f4181ce
2.3 MarnuTHbIe SIBJIEHUS 6 1 Bubmorea LOK
https://m.edsoo.ru/7f4181ce
2.4 CBeTOBbI€ SIBJIEHUS 10 1 Bubmorexa LIOK
https://m.edsoo.ru/7f4181ce
Wtoro no pazpeny 38
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 10



https://m.edsoo.ru/7f4181ce
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9 K/IACC

KommuecTBo yacon JJIeKTPOHHbIEe
Ne i/ HauMeHoBaHMe pa3/ie/ioB U TeM (mmdpossbie)
) nporpamMMsbI Beero KontponbHeie| IlpakTuueckue| ofpasoBaTe/bHbIE
paﬁoTbI paﬁon.l pecypchbl
Pa3pen 1. MexannuecKue siBJIeHUS
11 MexaHuueckoe JBMKeHHe U CTIOCOObI ero 10 1 1 bubnuoreka LIOK
' OIMUCaHUsI https://m.edsoo.ru/7f41a4a6
1.2 B3aumogeiicTBue Ten 9 1 1 Bubmmorexa I[OK
https://m.edsoo.ru/7f41a4a6
bub OK
1.3 3aKOHbI COXpaHeHUs 4 1 0 nomorexa L
https://m.edsoo.ru/7f41a4a6
Ntoro no pa3peny 23
Pa3pen 2. MexaHHuecKHe K0/Ie0aHHA ¥ BOJTHbBI
bubmoreka LIOK
2.1 MexaHuueckre Koyie0aH st 7 0 1 nomotexa I
https://m.edsoo.ru/7f41a4a6
bubmioreka 1IOK
2.2 MexaHnuyecKrie BOJTHbL. 3BYK 5 1 0 nomorexa I
https://m.edsoo.ru/7f41a4a6
Wtoro no pazpeny 12



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Pa3,IIEJI 3. BJIEKTPOMaI‘HHTHOE moJie 1 3J/IEKTPOMdIrHUTHbI€ BO/IHbI

31 ONeKTpOMarHuTHoe IoJie U 16 Bbubnuoreka LIOK
3/IeKTPOMAarHUTHbIe BOJTHBI https://m.edsoo.ru/7f41a4a6
Nroro no pa3zpeny 16
Pa3zpen 4. CTpoeHye aToMa U aTOMHOIO fAApa
>-1 CTpoetiite aTOMHOIO AApa 0 Etifs?/y/lr?::g;gg};f41a4a6
52| Acpsie pearuun : o metson izt
Wtoro no pazpeny 11
Pa3pen 5. IloBTOpHUTE THHO-00001AI0I{HIT MOY/TH
6.1 [ToBTOpeHue 1 060011IeHIEe COZEepPIKaHUS 6 Bubmoteka LIOK
Kypca ¢pu3mku 3a 7-9 Kacc https://m.edsoo.ru/7f41a4a6
Wtoro no pa3zeny 6
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IIOYPOYHOE IVIAHUPOBAHUE

7 KJTACC
Ne KoinyecTBo yacos Jara usyyeHus T —_—
Tema ypoka
n/n Boero KP P Tinan Daxt oOpa3oBare/bHbIE Pecypchl
1 1
du3rka — HayKa 0 npupoge. SIBieHus IPUPO/bI
2 1
dusnyeckue siBIEHUS
3 1
du3nyeckre BeIMUUHBI M UX U3MepeHre
4 1 1
JIP Nel «Oripe/iesieHue 11€HBI ieJIeHNsT U3MEePUTEeILHOT0 TIPUOopa»
5 1
Mertob! HayuHOro no3HaHus1. OnrcaHue (GU3NYeCKUX SIBJI€HUM C TTOMOLLbIO Bubmiorexa LIOK
o https://m.edsoo.ru/ff09f72a
Mo/iesieit
6 1 1
JIP Ne2 «OrmipejienieHrie pa3sMepoB MaJlbIX Tej»
7 1
Crpoenue BerecTBa. OTBITHI, J0Ka3bIBAIOL[HE JUCKPETHOE CTPOEHHE BelllecTBa Bubamorexa LIOK
https://m.edsoo.ru/ff09fe0a
8 1
[BwkeHue yactuy] BeljectBa. Jrddysus B rasax, )XUAKOCTAX U TBepPAbIX Tesax Bubmiorexa LIOK
https://m.edsoo.ru/ff0a013e
9 1
B3anMHOe TIpUTSDKEeHHe W OTTaJIKMBaHKE MOJIEKYT
10 1
ArperarHbie COCTOSIHUSI Bell[eCTBa
11 1

OcobeHHOCTH arperaTHbIX COCTOSIHUM Bozibl. O60011jeHMe TI0 pa3zeny
«[TepBoHaua/IbHBIE CBE/IEHUSI O CTDOEHUH BEII[eCTBa»

Bubmoreka LIOK
https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09f72a

12

MexaHnnueckoe BrkeHre. PaBHOMepHOe U HepaBHOMEPHOe JBYKeHHe

Bubmoreka [JOK
https://m.edsoo.ru/ff0a05c6

13
CkopocTb. EuHNIIBEI CKOpOCTH Bu6mmoreka LIOK
https://m.edsoo.ru/ff0a079c
14
Pacuet nyTtu U BpeMeHHU /IBMKeHUs bubmmorexa [JOK
https://m.edsoo.ru/ff0a0ae4
15
Wnepuysi. Macca — mMepa WHEPTHOCTH TeJl Bubmorexa LIOK
https://m.edsoo.ru/ff0a0c10
16 | JIP Ne3 «JI3MepeHre Macchl Tesla Ha pblUa)KHbIX Becax» bubmmoreka [JOK
https://m.edsoo.ru/ff0a0fee
17 | JIP Ne4 «/3MepeHre oObeMa Tesax»
18 | ITnoTHOCTH BelrjecTBa. Pacuet Macchl v 06beMa Tesia 1o ero TVIOTHOCTH.
Bubmoreka LIOK
https://m.edsoo.ru/ff0a123c
19
JIP No5 «OrnipejiesieHrie MIIOTHOCTU TBEPAOTO Tea»
20
Pemrenne 3aziau 1o Teme "I 1710THOCTE BeljecTBa”
21 | KoHTposibHasi paboTa 1o TeMaM: «MexaHuueckoe JBWKeHue», «Macca,
TIJIOTHOCTb»
22
Cua Kak XapakTepuCTHKa B3auMO/IelCTBYs Tesl. SIBneHue TaroteHus. Cua Bubmorexa LIOK
https://m.edsoo.ru/ff0a1778
TSDKeCTU
23
CBsI3b MEX/y CUJION TSDKeCTH M Maccol Tesa. Bec Tena. Pemienue 3aau 1o Bubmorexa IOK
https://m.edsoo.ru/ff0a1502
TeMe «Cusia TsKecTu»
24
Cuna TsKeCTy Ha Ipyrux ryiaHetax. @usnueckye xapakKTepUCTUKU TJIaHET Bubmoreka [IOK
https://m.edsoo.ru/ff0al8cc
25
V3mepenue cuit. [[TMAHaMOMETD Bu6miorexa LIOK
https://m.edsoo.ru/ff0al1778
26

Cuna ynipyroctu. 3akoH I'yka

Bbubmoreka LIOK
https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1502
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27

Bec Tena. HeBecoMmocCTh

28
Cno>xeHre [IByX CHUJI, HallpaB/IeHHbIX 110 OJHOM NpsiMoii. PaBHOZeliCTBYO1{ast Bubmiorexa LIOK
https://m.edsoo.ru/ff0a1b9c
cun
29
Perenue 3az1au 1o TeMe "PaBHO/eiCTBYOIIas CUT" Bubmmorexa LIOK
https://m.edsoo.ru/ff0alcc8
30
Cuia TpeHus v eé Buzbl. TpeHre B IPUPO/JIe U TEXHUKE
31
Perienuie 3a/1au Ha onpe/iesieHre PaBHOZEUCTBYIOLEM CUJTBI Bubmorexa [OK
https://m.edsoo.ru/ff0alde0
32
Permienne 3az1au o Temam: «Bec Tesa», «I'padrueckoe n300pakeHHe CH»,
«Cuibl», «PaBHOEMCTBYIOLAsT CUIT»
33
Haenenune. CriocoObl yMeHBIIIEHUS U YBeIUUEHUs JaB/IeHuUsT Bubmiorexa LIOK
https://m.edsoo.ru/ff0a20a6
34
[apyieHue ra3a. 3aBUCHMOCTb JIaB/IeHHsI Ta3a 0T 00bEMa, TeMIepaTyphbl Bubmorexa LIOK
https://m.edsoo.ru/ff0a2376
35
[Tepenaua gaByieHUs1 TBEPBIMU TeJIaMH, )XUAKOCTSMU U ra3aMu. 3akoH [lackans Bubamorexa LIOK
https://m.edsoo.ru/ff0a25b0
36
[aBneHue B KUAKOCTH U rase, BEI3BaHHOE JIeHCTBUEM CUJTbI TSHKECTU Bubmoreka LIOK
https://m.edsoo.ru/ff0a2718
37
PeliieHue 3az1au 110 TeMe «/laBneHue B XKUAKOCTH U rase. 3akoH [Tackassi» bubmoreka [JOK
https://m.edsoo.ru/ff0a2826
38
Coobmiaroryecst COCybl Bubmorexa LIOK
https://m.edsoo.ru/ff0a2970
39
['UapaBIMUecKuii pecc Bubmorexa LIOK
https://m.edsoo.ru/ff0a3136
40
ManomeTpsbl. [TopiiiHeBOM >XKU/IKOCTHBIA HACOC
41

ATtMocdepa 3emy U IPUYMHBI €€ CyI1leCTBOBaHUS

bubmoreka LIOK
https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2718
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https://m.edsoo.ru/ff0a1b9c

42

Bec Bo3gyxa. ATMocdhepHoe faBieHue

Bubmoreka [JOK
https://m.edsoo.ru/ff0a2b5a

43
V3mepenue atmochepHoro gaBienusi. OrnbiT Toppuueniu Bu6mmoreka LIOK
https://m.edsoo.ru/ff0a2da8
44
3aBHUCUMOCTh aTMOC(HEPHOTO /JaB/IeHus OT BbICOThI HaJl yDPOBHEM MOPsi Bubmmorexa LIOK
https://m.edsoo.ru/ff0a2fc4
45
bapomeTp-anepouz. ATMocdepHoe ZiaB/ieHre Ha pa3/IMyUHbIX BICOTaX Bubmorexa LIOK
https://m.edsoo.ru/ff0a2fc4
46
PeiieHue 3az1au 1o TeMme "ATMocdepHoe /aByieHue"
47
[TelicTBUe >KUIKOCTH U Ta3a Ha TIOTPY)KEHHOE B HUX TeJ0. ApXMMeZioBa CHia Bubmorexa LIOK
https://m.edsoo.ru/ff0a3276
48
JIP No7 «OripeiesieHre BbITaJIKMBAIOLIeH CUTTbI, AeHCTBYIOILEH Ha TeJlo, Bubmmorexa LIOK
https://m.edsoo.ru/ff0a33fc
TIOTPY>KEHHOE B >KUJKOCTb»
49
Perierne 3a/1au 1o TeMe « ApXHUMeIOBa CHJIa» bubmoreka [JOK
https://m.edsoo.ru/ff0a3514
50
HnaBaHHe Ten Bubnroreka L[OK
https://m.edsoo.ru/ff0a3a96
51
JIP Ne8 «BbisicHeHMe yC/10BUI MJIaBaHUSI TeJla B )KUJKOCTH»
52
Pemerue 3azau 1o Temam: «I1naBanue cyzoB. Bo3gyxoriaBanue», «/laBienve Bubmorexa LIOK
o https://m.edsoo.ru/ff0a3654
TBEP/BIX TeJl, )KUJKOCTel 1 ra30B»
53
KoHTposibHast paboTa 1o TeMe «/laBieHue TBep/bIX TeJl, )KUIKOCTeH 1 ra30B»
54
MexaHuyeckasi pabora Bubmoreka [JOK
https://m.edsoo.ru/ff0a3f82
55
MotijHOCTb. EAWHULIBI MOIITHOCTH Bu6moreka LIOK
https://m.edsoo.ru/ff0a3f82
56

Permierne 3as1au o TeMe «MexaHudeckasi pabota. MOITHOCTb»



https://m.edsoo.ru/ff0a3f82
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https://m.edsoo.ru/ff0a33fc
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57 1
[Ipoctbie MexaHu3Msbl. Peiuar. PaBHOBecHe CUJI Ha pbluare
58 1
JIP Ne9 «MccnepoBanue yCioBUM paBHOBECHS pbluara» Bubmorexa [JOK
https://m.edsoo.ru/ff0a478e
59 | Pbluaru B TeXHUKe, OBITY 1 TIPUPO/IE. 1
Peluenue 3azau 1o TeMe «Y C/10BUSL paBHOBECHSA pbluara» bubmoreka [JOK
https://m.edsoo.ru/ff0a48a6
60 1
Kosd¢uipyeHT nonesHoro JeicTBusi MexaHu3Ma.
61 1
JIP Ne10 «M3mepenue KIT/I HaK/IOHHOM MJIOCKOCTH» bubmmorexa [JOK
https://m.edsoo.ru/ff0a4c48
62 1
MexaHuueckas sHeprusi. KuHeTnueckasi U oTeHLMaIbHast SHeprus Bubmiorexa LIOK
https://m.edsoo.ru/ff0a4252
63 1
3aKOH COXpPaHEeHHUS] MeXaHUUeCKOH SHEePrUuM Bubmorexa LIOK
https://m.edsoo.ru/ff0a4360
64 1
Perenue 3a71au 1o TeMe «PaboTta. MomHOCTb. JHeprusi»
65 1
KoHntposibHast paboTa 1o Teme «PaboTa ¥ MOIIHOCTb. DHEePrusi»
66 1
PesepBHbIii ypok. PaboTa c Tekctamu 1o Teme "MexaHuueckoe [BIbKeHHe" Bubmorexa LIOK
https://m.edsoo.ru/ff0adee6
67 1
Pe3epBHbIil ypok. PaboTa ¢ Tekctamu 1o Teme "JlaBieHre TBEPABIX TeJ, Bubmorexa LIOK
> " https://m.edsoo.ru/ffOa4ffe
JKUJKOCTeH U ra3oB
68 1
Pe3epBHbIi ypoK. PaboTa ¢ Tekctamu 1o Teme "Pabora. MoiiHOCTb. DHeprus'”
OBIHIEE KO/IMYECTBO YACOB I10 ITPOT'PAMME 68
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209 | KoHmponbHas pa6berdemaduwnyroaue 1 Konnuécteo yacps [aTta nposeaeHuns
¥pek
2641 | dnektpuzauums Ten. [lIea poaa 3apafor 1
27/2 | dnekTpockon. NpoBOAHNKN U HENPOBOAHMKMU Bcero KoHTposbHbIE lMpaBkTHyeckme MnaH ®akrt

3NeKTpuyecTBa. MonynpoBOAHUKMN. paboTbl paboTbl
1/1 | PpropuecnsramnoexkicinepeMaDTBHgTREHHAS 1
2/2 PHERE K BRQHERI M MHCTPYKTaX Mo TB. 1
/3 | EsoRb AN A REAh EMIREHHEH RO oc i
3/3 J€R40NPOBOAHOCT. 1
3713 no O Ty e O VHEHHOM 1 1

EMepbu'!'rennone%ep, 4n B NpUpPOJeE U Te XHMKe.

c/c R R e e e A A E Bt o AMYeCTR S 1
5/5 HpaMonuHeHae | nnRHoerL}mpHan 1
28/3 ).L:F ERNTR SPRKTYLIGHEOTO 3apaAa. DNIEKTPOH.

CTpoeHune aToMOB.
29/4 | 3aKOH COXpaHEHMs IIEKTPUYECKOTO 3apsaa. 1

O6bACHEHUE INEKTPUYECKUX SBJEHUM
30/5 | dneKkTpuYecKnit ToK. ICTOYHUKM 3NEKTPUYECKOTO 1

TOKa
3176 5%8»Pr%%}écme ueny rpAMONIMAEMHOTO 3

,/ nﬁ AV 4 ] BMﬂI pnqymu
876 Z TRITNOEMKOCT. ) 1
MAlbckoro Toka. Hanpasnexue
77 FLWW APAMOAMHEHHOM 1
7/7 Pacuer KOJAMYECTBA TEMNOTbI, HEODXOAMMOrO AJ1st 1
h QXCKQQ‘QHHOMABM){(ﬁﬂnkAﬂFA IAhA nnu
M.k

8/8 | [ler eHue Tena [P NPAMO/IMHENHOM 1
33/8 | HREHEYUkRIRATRGIRHMIHRRAAIGES HauanbHOI 1
8/8 | WiolgarHopHas pacoria Wf« Cpashenme 1 1
9/9 WOHMTOB IIH&I&OB ﬁble d.)VIOU HVle 1 1
34/9 Mna TK. l/ILl,b bITOK \Saqdﬁ'br‘u” 1
("\I’I 11 e:l q L —Ll Ilk:| DODKA 1 i
§071 | By GRIANRE SO S8 e 1 !
0 HEooXoAMMOL0 /i HarpeBAHNA Te1a njn

g.ﬁs TG Ty Kax » . MHCTD\LKTa)K no Tb

DILATITATIVMIOTU VIV TTPVT ORJTdAR A THVIVI.
11/1 | MiHépuuanbHble cncteMsl otcyeta. MNepsbiit 1
36/ | AR AR B TR e B e 1 1
82/1 | PRBRETSHEAR MBI Y SBE Enar. 1
2__| il 15
P %I//% §n IIMI’% IUI IIIVIDG J \,IIDFIGI‘I TCI IJIUIG \,I UlJGerII‘I %
3//1 | JlabopamopHas paboma N°5 «/3mepeHue 1 1
24/1 C%@i%’iﬁ%@ Ha Pa3/IMYHbIX Y4acTKax 1
4 ggqggutéepgqﬁ uenu». IHcTpyKTaxk no Tb
3871 ABYCUMOCTE CVJTBETORA OT HADSIKEHVT, !
/ gswmeHme Tena, OLIJeHHOF BepTUKanbHO 1

§ neK)PIﬁeCKoe confom I

BBepX. HeBecoMocCT a opaTopHa;l paborta
39/1 | Mo ORAGHTIRE FE QS CBOOOAHOTO 1
4 nasieHns »

VTN

8 kiacc

9 knacc



YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJ/IBHOI'O ITPOIIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IS YHEHUKA
e [lepbimkuH A.B. ®usuka. 7,8,9 knacc. YueOHUK /17151 0011je00pa3oBaTebHBIX yupexkaeHui . M.:[Ipoda. 2011
e Jlykaumk B./. CO0opHUK BOIIPOCOB ¥ 3azay 1o ¢usuke. 7-9 k1. — M.: TIpocsemjenne,2010. —192c.

¢ Kupuk JI.A. ®u3uka — 7,8,9. Pa3HOypOBHEBBIE CAMOCTOSITe/TbHbIE Y KOHTPOJIbHBIE paboThl. —5-e u3manue,-M.MJTEKCA, 2013.

METOJUYECKUWE MATEPUAJIBI IJIA1 YUUTEJIA
¢ Pabouast mporpamma. ®usuka. 7 — 9 Kmaccel: yuebHO-MeToAMUeCKOro TTocobust /coct. TuxoHoBaE.H. — 2-e u3g.,crepeotrt. —M.: [Ipoda,2013. — 398,(2)
¢ [Iporpammbl 0CHOBHOTO 0011iero o6pa3oBanus. ®usmka. 7 — 9 kmaccel (aBTopsl: A.B.I1epeniikuH, H.B. ®unonosuy, E.M. 'yTHUK).
¢ Pabouas mporpamma 1o ¢usuke. 7-9 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B COOTBETCTBHY C BLIOPAHHBIM yUeOHUKOM
e MapoH A.E. ®u3suka. 7,8,9 kacc: yuebHo-MeToguueckoe ocobue/ A.E. MapoH.- M.: Ipoda, 2011.- 123c.

IMUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET
http://school-collection.edu.ru/
https://infourok.ru/

https://efizika.ru/
http://seninvg07.narod.ru/004 fiz lab.htm
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