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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (u3uke Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTaBJicHa Ha OCHOBE TOJIOKEHUH W TpeOOBaHHWI K pe3yslbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTENbHOW MPOTPAaMMBbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxke ¢ yuétoM (enepanbHO paboueit MporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenopaBanust yueOHoro npeamera « Duznkay.

Copepxanre mporpamMmbl 1Mo (U3MKE HaAMpaBieHO Ha (HOpPMHUpPOBAHHE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYYaIOIMIMXCS W OPTaHU3AIUI0 H3yUYEHUS
Gu3NKKM Ha JAESITeNIbHOCTHOW ocHOBe. B mporpamMme mo ¢u3uke y4UTHIBAIOTCS
BO3MOXHOCTH Y4eOHOro mpenMera B peanusainmu TpeboBanuit ®I'OC OO0 «
TUTAHUPYEMBIM JTMYHOCTHBIM U METaIllPEAMETHBIM pe3yJibTaTaM 00yUYeHHs, a TaKKe
MEKIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB HA YpPOBHE
OCHOBHOT'O 00IIIETO 00pa30BaHMUsI.

[Iporpamma 1o gusrke ycTaHaBIMBAET paclpeiesieHne y4eOHOro MaTepuaia
1o rojaMm oOyudeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYCHHS] T€M, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHUSI MPEIMETHOTO COJIEPXKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00y4aromuxcs.

[Iporpamma 1o ¢u3uke pa3paboTaHa € LEIbI0 OKa3aHUs METOJUYECKON
MIOMOIIY YYUTENIO B CO3[JaHUU paboyveil MporpaMMBbl MO0 Y4EOHOMY MPEIMETY.

duznuka SABISAETCS CUCTEMOOOPA3yIONUM Ui  €CTECTBEHHO-HAYYHBIX
y4eOHBIX TPEIMETOB, MOCKOJIbKY (PU3NYECKHUE 3aKOHBI JIeKAT B OCHOBE MPOIECCOB
W SIBJICHUHM, HM3y4aeMbIX XHMHEH, OuoJorHel, acTpoHOMUEW U (QU3NUECKOU
reorpadueii, BHOCHUT BKJIaJ B €CTECTBCHHO-HAYYHYIO KapTUHY MHpa,
MPEeNOoCTaBIsieT HamOoJiee SICHbIE O00pas3llbl MNPUMEHEHHS HAydyHOTO METoja
MO3HAHUSA, TO €CTh CIIO0C00a MOTYYEHUS JOCTOBEPHBIX 3HAHUM O MUDE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
0o0pa3oBaHUsI COCTOUT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHON TPAMOTHOCTH H
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TPEIIOIAraeT OBJAJCHUE
CIEAYIOINIMMUA KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCT:

e HAY4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATH U MIOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEAOBAHNS;

e UHTEPOPETUPOBATH  JaHHbIE W  HUCIOJb30BaTh  HAy4HbIC
JI0Ka3aTeIbCTBA JI MOJyYEHUS] BHIBOJIOB.

Lenu wu3yueHuss (U3MKM Ha YpPOBHE OCHOBHOTO OOWIEro oOpa3oBaHus
onpeneneHsl B KoHrenmuu mnpenogaBaHus ydeOHoro mnpeamera «Dusmka» B
oOpa3oBaTenbHbIX opranuzanusax Poccuiickoit ®@enepanu, peagu3yrOIIMX
OCHOBHBIE 00111€00pa30oBaTeIbHbIE TPOrPAMMBI, YTBEPKIAEHHOU pelIeHHEeM



Konnernn Munucrepersa npoceienust Poccutickoii @enepanuu (IpoTokoa ot 3
nekadbps 2019 r. Ne [1IK-4BH).
ey usyyeHus (PU3UKU:

NpUOOpEeTEeHUE HWHTEpeca U CTPEMIICHUS OOYYarolmMXCSi K HayYHOMY
W3YYCHHUIO TPUPOJIBI, PA3BUTHE HMX HWHTEIJICKTYyalbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJIE MTO3HAHUS U (POPMHUPOBAHUE
HCCIIEIOBATENICKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBJICHUSIM;
(GopMupOBaHHE HAYYHOTO MHPOBO33PEHHUSI KaK pe3yipTaTa H3yUeHUs
OCHOB CTPOEHHS MaTepuH U (HyHJaMEHTAIbHbBIX 3aKOHOB (DU3UKU;
dopMupoBaHrEe TPEACTaBICHUNA O PONX (U3UKH ISl Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  MPEJCTAaBICHUHM O  BO3MOXKHBIX  cepax  Oyaymien
npo(heCCUOHATIBHON JEATENBHOCTH, CBSI3aHHOW ¢ (PU3MKOM, MOATOTOBKA K
JaJibHENIIeMy OOyUEHHUIO B STOM HaIlPABJICHUU.

JlocTikeHre 3TUX LieNied mporpaMMbl Mo (U3UKE Ha YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CJICTYIONINX 3a/1a4:

npuoOpeTeHNUE 3HAHWUH O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYCCKUX, TEIIOBBIX, JJCKTPUYCCKHUX, MArHUTHBIX M KBAaHTOBBIX
SIBJICHUSIX;

npUOOPETeHNE YMEHUN OMUCHIBATH U OOBICHATH (DPM3UYECKHUE SIBICHUS C
HCITOJTb30BAHUEM TTOTYUCHHBIX 3HAHUM;

OCBOCHHE METOJOB pEIICHWS TMPOCTEHINNX pacy€THBIX 3a7a4 ¢
HCITOJTh30BaHUEM bu3nIecKuX MOJICIICH, TBOPYECKHUX U
MPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJIOAATh MPUPOIHBIC SBJICHUS U BBITIOJHSATH OIBITHI,
JabopaTopHble  pabOThI M AKCIEPUMEHTAJIbHBIC MCCJICAOBAHUSA C
UCIIOJIb30BAaHUEM N3MEPHUTEIBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MHGOpPMALIUEH (PU3HMYECKOTO COIEpKaHUs,
BKJTFOYasi MTHGOPMAIIMIO O COBPEMEHHBIX JOCTIKCHUSIX (DU3UKU, aHATU3 U
KPUTHUYECKOE OIICHUBaHWE WH(OpMAIUY;

3HAKOMCTBO €O cepaMu IpoeCcCHOHATBHON JIeATEILHOCTH, CBI3aHHBIMU
¢ (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSX (PU3MYECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHBb) HAa YPOBHE OCHOBHOTO OOIIETO

oOpazoBanust oTBoauTCs 238 vacoB: B 7 kiacce — 68 4acoB (2 yaca B HEJIEN0), B 8
Kiaacce — 68 vacoB (2 yaca B Heneno), B 9 kiacce — 102 yaca (3 waca B HeaeIo).

[Ipennaraemslii B mporpamMme mo (pusuke mnepedeHb JadopaTopHbIX padoT U
OTIBITOB HOCUT PEKOMEHAATEIbHBINA XapaKTep, yUUTENb JeNaeT BEIOOP MPOBEACHUS



7a00paTOPHBIX PabOT W OMBITOB C YYETOM WHIWBHIYAIbHBIX OCOOCHHOCTEH
oOy4Jaronuxcsi, Cucka HKCIEPUMEHTAIbHBIX 3a/laHUi, MpeiaraéMbIX B paMKax
OCHOBHOI'0 TOCYJJaPCTBEHHOTO dK3aMeHa 1o (pu3uke.



COILEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. @usuka v eé poJib B IO3HAHUHU OKPYKAKIEro MUpa.

®usnka — Hayka o mnpupoze. SABmeHus npupoabl. OuznuecKue SBICHHUS:
MEXaHUYECKUE, TEMJIOBBIE, JIEKTPUUECKNE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIE.

Ouznueckre BeaUMYMHBI. M3MmepeHue ¢uanueckux BeluduH. DPuznueckue
npubopsl. [lorpemHocTs u3MepeHunil. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢usuka wu Jpyrue ecTeCTBEHHbIE HAyKH M3Yy4alOT MPUPOSIY.
EcTecTBeHHO-HayuYHBIN METOJA MO3HAHUS: HAOIIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBIDKEHHUE THUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, O0BICHEHUE
HaOmro1aemMoro sijieHus. Onucanue PU3NIECKUX SIBJICHUM ¢ MOMOIIBIO MOJIEIICH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUJIOBbIE, »JJIEKTPUUECKHE, MAarHUTHbBIC, CBETOBBIC
SIBJICHUSL.

2. ®usndeckue NpuOOPHI U NMPOIEaypa MPSIMBIX U3MEPEHU aHAIOTOBBIM U
U(GPOBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpeneneHue 1EHbI JEICHUS KAl K3MEPUTEIHHOTO MPUOOpa.

2. H3mepeHue paccTosHUM.

3. Usmepenue oO0bEéMa KUIKOCTH U TBEPAOTO TEA.

4. OnpeneneHue pa3MepoB MaJIbIX TEIL.

5. W3mepenue Temmeparypbl NpU MOMOIIM KHUAKOCTHOTO TEPMOMETpa H
JaTYuKa TeMIepaTyphl.

6. IIpoBenaeHue uccienoBaHusi MO MPOBEPKE TUIOTE3bI: JAJTBHOCTH MOJIETA
HIapvKa, MyImeHHOT0 TOPU30HTAIBHO, TeM OO0Jblle, 4eM OOJbIlle BhICOTA
mycKa.

Pa3nen 2. [lepBoHauajibHbIE CBeJleHUSI 0 CTPOEHUH BelllecTBAa.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJb, HX pa3Mmepbl. OINbITHI,

JIOKa3bIBAIOIINE JUCKPETHOE CTPOEHUE BEIIECTRA.

JIBi>kenre dacTul, BemlecTBa. CBS3b CKOPOCTH JABUKEHUSI YACTHUI[ C
Temriepatypoil. bpoyHoBckoe mBuxeHue, nuddys3us. BzammoneicTBue yacTuil
BEILIECTBA: MPUTSKEHUE U OTTAIKUBAHHE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH M TBEPABIX
(kpucTammuyeckux) Tesl. B3auMoCBsA3b MEXIy CBOMCTBaMHM BEILIECTB B Pa3HBIX
arperaTHBIX COCTOSIHHSIX M MX aTOMHO-MOJIEKYJISIpPHBIM cTpoeHueM. OCcoOEHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Jemoncmpauuu.

1. HabmroneHue 6poyHOBCKOTO IBUKEHUS.



2. HaGmonenue nuddysun.
3. HaGmonenue — saBieHUM,  OOBACHAIOMIMXCS  MPUTSHDKEHUEM WU
OTTAJIKUBAHUEM YaCTHUII BEIIECTBA.

Jlabopamopnwie pabomul u onvimot.

1. OueHka JuameTrpa aroMa METOAOM DPsoB (C  HCIOJIB30BAaHUEM

dororpaduii).
2. OnbIThI IO HAOIIOJEHUIO TEMJIOBOIO PACIIMPEHHUS ra30B.
3. OmbITHI 10 OOHAPYIKEHUIO IEHCTBHSI CHIT MOJICKYJIIPHOTO MPUTSKEHUS.
Pasznen 3. /IBU:KeHHe U B3auMoO/IelicTBHe TeJl.
MexaHnueckoe JBW)XEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsii CKOpOCTh NMPU HEPABHOMEPHOM JBMKEHHUH. Pacdyér mytu u
BPEMEHU JABUKCHUS.
SBneHne nHepuMM. 3aKOH HMHEPUUHU. B3auMoOAenCTBHE Tell Kak IpPUYMHA
M3MEHEHUS CKOPOCTH JABWXKEHUS Tei. Macca Kak Mepa HWHEPTHOCTH Tea.
[ImoTHOCTE BemecTBa. CBsS3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€AUHULEC
o0BbEMa BellecTBa.
Cunia Kak xapakTepucTHKa B3auMozeicTBHs Ten. Cuila ynpyrocTd M 3aKOH
I'yka. M3mepeHue cuwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTCHHUS M CHUJIa
TskecTH. CHJla TSDKECTH Ha IpYyrux Iutanerax. Bec tema. HeBecomocTs. Croxkenune
CHUJI, HAPABJIEHHBIX MO OJHOW HpsiMoM. PaBHonelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsA. TpeHue B IPUPOJIE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnrogeHne MeXaHWYEeCKOro ABMKEHUS Tela.
2. M3mepeHune CKOpoCTH NPSIMOJIMHEUHOTO JIBUKCHUS.
3. HaOGnroneHue siBiI€HUS HHEPLIUH.
4. HaOmoneHne n3MeHeHHUs! CKOPOCTH MPU B3aUMOICHCTBUU TeEl.
5. CpaBHeHHE Macc 0 B3aUMOAECHCTBHIO TEN.
6. CnoxkeHue CuJjl, HalpaBJIEHHBIX 10 OJHOU MPSAMO.
Jlabopamopnwie pabomul u onvimeol.
1. OmpexenieHre CKOPOCTH PABHOMEPHOT'O JBMXKEHUS (IIApUKa B KUIKOCTH,
MOJICIIN IICKTPUIECKOTO aBTOMOOUJIS ¥ TaK Jajee).

2. OmpepeneHue CpelHEW CKOPOCTU CKOJIbKEHUS OpycKa WIIM IIapuKa I0
HAaKJIOHHOM IJIOCKOCTH.
Ornpenenenue IOTHOCTH TBEPIOTO TENA.

4. OmBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsokeHus (medopmarin)
MPY>KUHBI OT MPUII0KEHHOUN CUJIBI.

5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJBXKEHHUS OT
BECAa TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Paznen 4. JlaBiieHue TBEPABIX TeJl, ;)KUAKOCTEH 1 ra3os.



Hasnenne. CriocoObl yMEHBIICHUS U YBEIHUEHUs naBieHus. [laBienue rasa.
3aBUCUMOCTh JaBJEHUS raza oT o0bEma, TemmepaTypol. llepemaua naBieHus
TBEPABIMU TEJIaMH, KUJIKOCTAMH M Ta3zamu. 3akoH [lackans. IIHeBmartuueckue
MalIHbl. 3aBUCUMOCTb JaBJICHUS >KUJIKOCTH OT TIIyOWHBI. ['MapocraThyeckuid
napajokc. CooOmaromuecs: cocynbl. [ mapaBindyeckue MEXaHU3MBbI.

Atmocdepa 3emim u atmocepHoe naBieHHe. [IpUUMHBI CyIIECTBOBAHHUS
Bo3nymrHOW oOomouku 3emu. OmbiTt Toppuuermm. M3mepenue aTtmocdepHOTO
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U3MepeHus aTMOC(hEepHOTO AaBICHUS.

JlericTBUE KUAKOCTU U ra3a Ha NOrpyKEHHOE B HUX TENO. BrITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [1naBanue ten. Bo3ayxomnnaBanue.

Jlemoncmpayuu.

IS o

~

3aBHCUMOCTb JABJIEHUS ra3a OT TEMIIEPATYPBL.

Ilepenaua naBiueHus )KUIKOCTBIO U Ta30M.

CooOuiaromuecs cocyabl.

['mpapaBnuaeckuii mpecc.

[IposiBnenue nercTBHsI aTMOC(EPHOTO TABIICHHUS.

3aBUCHUMOCTD BBITAJIKUBAIOLIEH CHIIBI OT 00bEMA NMOTPYKEHHOM YacTu
T€JIa U INIOTHOCTH KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.
VYcnoBre miiaBaHus TEN: TUIABAHUE WIM NOTPYKEHUE TEJI B 3aBUCHMOCTH
OT COOTHOUIEHUS IUIOTHOCTEN TEJA U KUIKOCTH.

Jlabopamopnwie pabomul u onvimeol.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIe OT 00BbEMA MOTPYKEHHOM B
JKHJIKOCTh YaCTH Tea.

OnpeneneHue  BHITAJKUBAIOIMIEH  CUJIBI, JCWCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B HKHUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITATKUBAIOIIEN CUIIbI, JEUCTBYIOIIEN HA TEJO
B ’KMJIKOCTH, OT MAaCChI T€Ja.

OnbITel, JEMOHCTPUPYIOUIME 3aBUCUMOCTbh BBITAJIKUBAIONIEH CHIIBI,
NEUCTBYIOIIEH Ha TEI0 B JKUAKOCTH, OT O0BEMA TMOrpPYKEHHOM B
JKHJIKOCTh YaCTH T€Ja M OT INIOTHOCTH KHUJIKOCTH.

KonctpyupoBanue apeomerpa WIM KOHCTPYMPOBAaHHE JIOAKA H
OIIpeLIeJICHUE €€ TPY30II0AbEMHOCTH.

Pa3znen 5. PaGoTra u MOIIHOCTb. JHEPrusi.

Mexanudeckast padbota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBumio
paBHOBecus pbryara. [I[puMeHeHne npaBuia paBHOBECHS pbluara K OJIOKY.



«3onoroe mnpaswio» MexaHuku. KIIJI mnpocteix mexanusmoB. Ilpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas oHeprusa. KuHernueckas W TNOTEHIMANbHAs DHEPIUS.
[IpeBparieHre 0JTHOrO BUIa MEXAHUYECKOW SHEPTUU B IPYroil. 3aKOH COXpPaHEHUs
SHEPIrUu B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl NpOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimot.

1. Ompenenenue paOOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBMKEHUM TeEJa

10 TOPU30HTAIBHOU TOBEPXHOCTH.
2. HccnenoBanue yclIOBUM paBHOBECHSI pblyara.
3. Uamepenue KIIJ[ HaK1OHHOM ITOCKOCTH.

4. H3yuyeHwne 3aKOHA COXPAHEHUS MEXaHUYECKOU JHEPTUN.
8 KJIACC

Pa3nes 6. TensioBble siBJIeHUSA.

OCHOBHBIE TTIOJOKEHHUS MOJIEKYJSIPHO--KUHETUYECKOW TEOPUU CTPOCHHUS
BelecTBa. Macca M pasmepsl aTOMOB M MOJIEKYJ. OIBITHI, MOATBEPKAAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUU.

Monenn TBEPAOro, KUAKOTO W Tra3000pa3HOrO COCTOSHUM BEIIECTBA.
Kpucrannuueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPIABIX TEJI HAa OCHOBE IIOJIOKEHHH MOJIEKYJIIPHO--KUHETUYECKOW TEOPHUHU.
CmaumnBaHKe U KallWUISIPHBIE SIBJICHUS. TEIIOBOE pACIIMPEHNE U CKATHE.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHHUS
gacTull. BuyTtpennsst sHeprusi. CrnocoObl HM3MEHEHHS BHYTPEHHEH HHEPTUu:
Terionepeaaya U COBEpLIEHUE paboTHI. Buner TEIUTIONEPENAUH:
TEIIONPOBOTHOCTh, KOHBEKIINS, N3ITyUYCHHUE.

KonuyectBo TemnoTel. YaenpHas TEMIOEMKOCThH BEIIECTBA. TeMiIooOMeH U
TEMJIOBOEC paBHOBECHE. YpaBHEHHE TeruioBoro OamaHca. [lmaBienue w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapoobOpazoBanue u kouaeHcanus. Vcnapenue. Kumenue. YnenbHas Tersorta
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATypbl KHUIEHHS OT aTMOC(EpPHOro
JABJICHUSI.

BnaxHocTts Bo3ayxa.

DHeprus TOIJIMBA. Y IeTbHas TEIUIOTA CTOPAHUS.

[Tpuntuner pabotel TernoBbix Asurateneir KIIJ[ TemmoBoro asuratess.
TennoBble IBUTATENN U 3a1[UTa OKPYKAIOLIEH CPELBI.

3aKOH COXpaHEHUS U MPEBPAIICHUSI SHEPTUH B TEIUIOBBIX Mpolieccax.

Jemoncmpauyuu.

1. HabmroneHue 6poyHOBCKOTO JIBUKEHUS.
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10.
11.
12.
13.

Ha6nronenue nuddysun.

HaGnronenue siBjeHUI cMadunBaHWs ¥ KAaMWLUISIPHBIX SIBJICHUH.
Habmronenue TemioBoro pacimpeHust Tell.

N3MeHeHune maBieHUs raza nNpv U3MEHEHUH 00bEMa M HArpeBaHWUU WJIIU
OXJIQKJICHHUH.

[IpaBumna u3mMepeHus: TeMnepaTypahl.

Bunel renonepenaumn.

OxnaxaeHue Ipu COBEPIICHUH PaOOThI.

HarpeBanue npu coBepiiieHHN pabOThl BHEITHUMU CHUJIAMH.
CpaBHeHUE TEIUIOEMKOCTEHN pa3IMYHbIX BEIIECTB.
HabGmonenne xuneHus.

Habmronenune nocTossHCTBA TEMITEpaTyphl IIPH IUIABICHUH.
Mopaenu TeNJIOBBIX ABUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbIThI 1O 0OHAPYKEHUIO ACHCTBUS CHIJI MOJIEKYJIIPHOTO MTPUTSKEHHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB ITIOBAPEHHOM COJIW MJIM caxapa.
OnbITel 110 HAOJIOJICHUIO TEIUJIOBOTO PACUIMPEHUs Ta30B, KUJIKOCTEH U
TBEPABIX TEIL

Ornpenenenue qaBieHUs BO3yXa B OaJJIOHE MINPUIIA.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUS BO3AYyXa OT €ro
00bEMa M HArPEeBaHUS WM OXJIaXKICHUS.

ITpoBepka rUnmoTe3bl TUHEHHOM 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPyOKe OT TeMIepaTyphl.

HaOnronenne wu3MeHeHHMs] BHYTPEHHEM OHEpPruuM Tejla B pe3yJibTare
TEerIonepeaayu U padoThl BHEITHUX CHUJI.

UccnenoBanue siBiIeHUS TEIIOOOMEHA MPU CMEIIUBAHUH XOJIOJHOW U
ropsiueu BOJBI.

OmnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJIYYEHHOIO BOJOW  IIpHU
TEII000MEHE C HAarpeThIM METAJUTMYECKUM ITUIUHIPOM.

Ornpenenenue yelnbHOM TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiiecca uCnapeHus.

OnpeneneHne OTHOCUTENBHON BIAXKHOCTH BO3AyXa.

Ornpenenenue yaenbHON TEIIOTHI IABJICHUS JbJA.

Pa3znen 7. DnekTpuyeckue i MArHUTHbIE SIBJICHHS.

OnekTpuzanus Tel. J[Ba poaa sieKTpUuecKux 3apsaoB. BzaumopeiicTBhe
3apsOKEHHBIX  Tell. 3akoH KyrnoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJ1 OT BETMYMHBI 3apsJI0B U PACCTOSIHUSA MEXKY T€JIaMu).

Onektpuueckoe mnojsie. Hanpsok€HHOCTh 3iiekTpudeckoro mnoss. [IpuHnmn
CYTIEPIIO3ULINH dJIEKTPUUECKUX M0JI€H (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTApHBIA 3IEKTPUYECKUN 3apsifl.
Crpoenne aroma. IIpOBOJHMKM W  JOUAJNEKTPUKU. 3aKOH  COXPAHEHUS
ANEKTPUUYECKOTO 3apsa.

OJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMUS DJIEKTPUYECKOTO TOKA.
HNcTouHuKN MOCTOSHHOTO TOKA. JIEMCTBUSI AIEKTPUUYECKOro TOKa (TEIIoBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUHN TOK B KUIAKOCTSIX U Ta3ax.

Onektpuueckass unenb. Cuna  Toka.  DIEKTPUYECKOE  HANPSKEHUE.
ComnpoTuBiieHHE NPOBOJIHHKA. YIETbHOE COMPOTUBJIEHUE BEmIECTBA. 3akoH OMa
o yyactka uenu. [locimemoBaTrenbHOE MW MApPAIUIEIBbHOE  COCIUHEHUE
MIPOBOIHUKOB.

PaGota u MoOmHOCTH »dyeKTpUYeckoro Toka. 3akoH Jxoyns—JleHia.
DNEeKTpUYECKUEe 1ENu U MOTPEeOUTENIN dIEKTpUIecKoi sueprun B 0piTy. KopoTkoe
3aMBIKaHHUE.

[ToctostHHble  MarHuThl.  B3auMonelcTBHE  MOCTOSAHHBIX ~ MAarHUTOB.
MarnauTtHoe none. MarHuTHoe noJsie 3eMJIM U €r0 3HAYEHHE I )KU3HU Ha 3eMIl€.
OnbiT  Opcrena. MaruutHoe moJie  JJIEKTpUYeckoro Toka. IIpumeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MArHUTHOIO IOJISI HA POBOJHUK C TOKOM.
DIIEKTPOJABUTATENL MOCTOSSHHOTO TOKa. MCmosib30BaHWE 3JIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Onbitel @apajnes. SABneHue snekTpoMarHuTHOM uHAyKuuK. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Crnioco6b1 MOJIYYEHUS AIEKTPUUYECKOU DHEPTHH.
DNEKTPOCTAHIIMN Ha BO30OHOBIIIEMBIX HCTOYHUKAX YHEPTHH.

Jlemoncmpayuu.

DJIeKTpU3aLus Te.
JIBa pojia 3IEKTPUYECKUX 3apAI0B U B3aUMOJICVCTBHUE 3aPSHKEHHBIX TEI.
Y CTpONCTBO U IEUCTBUE IIEKTPOCKOIA.
DIIEKTPOCTATUYECKAST UHTYKIIUS.
3aKOH COXpaHEHUS IEKTPUUECKUX 3aPSI/IOB.
[IpoBOTHUKY M AUDJICKTPUKH.
MoaenupoBaHue CHIIOBBIX TUHHUM JJIEKTPUUECKOTO MOJIA.
HcTouHMKN NOCTOSSHHOTO TOKA.
JIeHCTBHS DIIEKTPUUECKOTO TOKA.
. DNEKTPUUYECKUH TOK B KUIKOCTH.
. I'a30BbIl pa3psa.
. I3mepeHnne cuibl TOKa aMIIEpMETPOM.
. I3mepeHnne 35IeKTpUYeCcKOro HanpsiAKEHUS BOJIbTMETPOM.
. Peocrar u mara3uH cCOnpoTUBIICHUM.
. BzaumopeicTBre MOCTOSHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH PA3JAECICHUS MTOJIOCOB MAarHATA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MonenrpoBaHie MarHUTHBIX MOJIEH TIOCTOSHHBIX MarHUTOB.

OmneIT Dpcrena.

MarauTtHoe 1oJie TOKa. JJIeKTPOMarHur.

JleificTBrE MarHUTHOTO OJIsI HA IPOBOJIHUK C TOKOM.

DNEKTPOABUTATENb TOCTOSHHOIO TOKA.

HccnenoBanue sBIEHUS 2JEKTPOMAarHUTHON HHIYKITUH.

OneiTel @apajes.

3aBUCHMOCTh HAampaBJ€HUs HWHAYKIHOHHOIO TOKAa OT YCIOBHH €ro
BO3HHKHOBEHUS.

DJeKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimeol.

1.

o v ok~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel 1O HAOMIOACHUIO AJIEKTPU3ALMU TeJl HHAYKIUEH U MpH
CONPUKOCHOBEHHH.

HccnenoBanne nenCTBUSA DJIEKTPUYECKOTO TOJSI HAa TIPOBOJHHMKHA H
TUDJIEKTPHKHU.

C6opka u npoBepka pabOThI 3JIEKTPUUECKOHN IETH TOCTOSSHHOTO TOKA.
W3mepenHue u peryJmpoBaHue CUiIbl TOKA.

W3mepenue 1 perynupoBaHne HaIIPSIKEHUS.

HccenenoBanue 3aBUCMMOCTH CHJIBI TOKA, MIYIIETO 4Y€pPE3 PE3UCTOP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIEKTPHUYECKOTO
CONPOTHUBJIEHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAU IIONEPEYHOrO
CEUYECHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHUS HANPSHKEHUH MpU  TOCIEI0BATEIHHOM
COEIMHEHHUH JIBYX PE3HCTOPOB.

IIpoBepka mnpaBuna UIss CWIBl TOKa IPU NApaJLIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI AAEKTPUUECKOTO TOKA, HIIYILIETO Yepe3 Pe3UCTOP.
OnpeneneHre MOIIHOCTH BJEKTPUYECKOTO TOKA, BbIACISEMOM Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTU CHJIBI TOKA, MAYLIETO Yepe3 JIaMIIOYKY, OT
HANPsKECHHS HA HEW.

Onpenenenue KII/[ narpeBarensi.

HccnegoBaHre MAarHUTHOTO B3aUMOJEHCTBUS TOCTOSTHHBIX MAarHUTOB.
N3yyenne MarHUTHOrO TIOJIE MOCTOSIHHBIX ~ MAarHMTOB TMpPU  HX
O0OBEIMHEHNH U Pa3/ICTICHUH.

HccnenoBanue 1eHCTBUS 3IEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBL, JI€MOHCTPUPYIOIIKME 3aBHCUMOCTh CHJIBl  B3aUMOJEHCTBHUS
KaTyIIKd C TOKOM M MarHuTa OT CHJIbl TOKa W HaIIpaBJICHUs TOKa B
KaTyIIKe.

18. I3ydyeHue nercTBHUsI MAarHUTHOTO TOJISI HA IIPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue U U3y4eHHUE PabOThI AEKTPOIBUIaTENS.

20. M3mepenue KII/I anmexTpoaBUraTenbHOM yCTAHOBKH.

21. ONBITBI IO MCCIEIOBAHUIO SIBJIICHHUSA DJIEKTPOMAarHUTHOW HWHAYKIUU:
HCCIICIOBAHNE W3MEHECHMM 3HAYEHUS M HAIPABICHUS HWHAYKLIHUOHHOIO
TOKA.

9 KJIACC

Pa3nen 8. MexaHu4yeckue siBJIeHM.

Mexannueckoe JBWKEeHME. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBMXKEHUsS. PaBHOMEpHOE MPAMOJIMHEUHOE
newxeHue. HepaBHoMmepHoe npsimosmHENHOE ABHKEeHUE. CpelHsass 1 MTHOBEHHAs
CKOPOCTB TeJa IIPU HEPABHOMEPHOM JIBUKEHUH.

VYckopenue. PaBHOyckopeHHOe TMpsiMOiMHEHHOe aBmkeHue. (CBoOoaHoe
naaeane. OneITe I'anunes.

PaBHOMepHOE ABMXKEHUE N0 OKpyXHOCTU. Ilepuoa u dacrora oOparieHus.
JluHerHasa 1 yriaoBasi CKOpOCTH. LIeHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

ITepsbiit 3ak0oH HeroToHa. Bropoi 3akoH HeroroHa. Tpetuii 3akoH HproToHa.
[IpyHIMT CyTIepIIO3UIMHU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TpeHUs CKOJIbKEHUS, Crila
TPEHHUS TIOKOSI, APYTUE BUJIbI TPECHHUSI.

Cuna TSKECTU M 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpPEHHE CBOOOIHOTO
naneHus. JlBmwkenne maner BOkpyr CoisHna. IlepBas kocMmuueckass CKOPOCTb.
HesecomocTs 1 neperpysku.

PaBHOBecue maTepuanbHON TOUKH. AOCONIOTHO TBEpAOE Teyno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPEIUIEHHON OChIO BpaleHusi. MOMEHT cuiibl. LIeHTp TsKecTH.

Nmnynec tena. M3menenne mMmynbsca. Mmynbe cuibl. 3aKOH COXpAaHEHUS
UMIyJibca. PeakTMBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PaboTa cui TsKeCTH, yIPYrocTH,
TpeHusi. CBs3b dHepruu 1 paboThl. [loTeHIInanpHas YHEPTUsl Tela, MOJHATOTO HaJl
IIOBEPXHOCTHIO 3eMiM. [loTeHIMabHAs SHEPTHS CKATOW NPYKUHBI. KuHeTnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPTHUH.

Jemoncmpayuu.

1. HabnrogeHme MexaHWYECKOTO JABM)KCHHS TeJla OTHOCUTEIBHO Pa3HBIX TEJ

OTCYETA.



o v ok~ ow

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

CpaBHeHHE ITyTE€Nl U TPACKTOPUNA ABUKEHUS OJTHOTO M TOTO K€ TeJa
OTHOCHUTENBHO Pa3HbIX TEJI OTCYETA.

N3mepenne cKopoCTH U YCKOPEHHS TPSMOJIMHENHOTO IBUKECHUSL.
Hccnenoanne npu3HakoB paBHOYCKOPEHHOTO IBUKEHUS.

Habmoienue nBM>XeHus Tena mo OKpY>KHOCTH.

Habmoienne MexaHu4ecKuX sIBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexxka» mnpu €€ PaBHOMEPHOM M  YCKOPEHHOM JBUKEHUU
OTHOCHUTENFHO KaOuHeTa (GU3UKH.

3aBUCUMOCTh YCKOPEHHMS Tejla OT MacChl Teja W JEHUCTBYIOIIEH Ha HEro
CHJIBI.

Hab6nronenue paBeHCcTBa CUIT IPU B3aUMOJICUCTBUU TElL.

N3meHenue Beca Tena Npu yCKOPEHHOM JBHKCHUH.

IIepenaua uMiryabca npyu B3aUMOJIEUCTBUM TE.

[IpeoOpazoBaHus SHEPTUH ITPU B3aUMOJAECICTBUU TEIL.

CoxpaHeHHEe UMITYJIbCA [TPU HEYIPYTOM B3aUMOACHCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COTIOTHO YIIPYTOM B3aUMOICHCTBUU.
HaGnronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHne MeXaHUYEeCKON YHEPTUH NMPU CBOOOTHOM I1aJICHUU.
CoxpaHeHre MEXaHUYECKOW SHEPTUH NIPU ABUXKEHUH TeJa MO/ I€MCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomul u onvimeol.

1.

KoncTpynpoBanue TpakTa Jjis pa3roHa U JajdbHEHIEro paBHOMEPHOTO
JIBYDKEHUS MAPUKA WU TEIICKKH.

OnpeneneHue cpeaHEH CKOPOCTH CKOJIBKCHHUS OpycKa WIIM JIBHKCHHS
IIapyKa 1Mo HaKJIOHHOU IIOCKOCTH.

OnpeneneHrue YCKOPEHHS Tejla MPU PABHOYCKOPEHHOM JBIDKCHHHU 10
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH MYTH OT BPEMEHH NPH PaBHOYCKOPEHHOM
JIBIDKCHUHU 03 Ha4YaJIbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIM TP PABHOYCKOPEHHOM JIBHKCHUH 0e€3
HAYaJIbHOW CKOPOCTH ITYyTH OTHOCATCS Kak psAJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHH OJIMHAKOBBHI.

HccnenoBanne 3aBUCUMOCTH  CHJIBI  TPEHHUS CKOJIBXKEHUS OT  CHJIBI
HOPMAaJIbLHOTO JIaBJICHHS.

Onpenencaue ko3P hUIMeHTa TPSHHUS CKOTBKCHUS.

Omnpenenenure KECTKOCTH MPYKUHBI.

Omnpenenenre pabOThI CHUJIBI TPEHHUS TPHU PABHOMEPHOM JABHKCHHUHU Tella
110 TOPU30HTAIILHON TTOBEPXHOCTH.



10. Onpenenenne pabOTBl CUJIBI  YOPYrOCTH TMpPU MOABEME Tpy3a C
UCIOJIb30BAaHUEM HEMOJABMYKHOTO U MOABUKHOTO OJIOKOB.

11. 3y4yeHue 3aK0Ha COXpaHEHUS SHEPTUU.

Pa3gen 9. Mexanndeckue K0J1e0aHUA U BOJHBI.

Konebarenbnoe nemkenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOaHMIA: TIEPHUOI,
4acToTa, aMIUINTyJa. MaTteMaTH4eCKUuil U NPYXKUHHBIA MasTHUKU. [IpeBpamenue
SHEPIUU MPH KOJIEOATETbHOM JIBHKCHUH.

3aryxatomue — kosneOaHus.  BeiHyxkaeHHble — KosieOaHus.  Pe3oHaHc.
Mexannueckue BoJHbL. (CBoiicTBa MexaHWueckux BoJH. IIpojonbHbBIE H
MONEPEYHbIE  BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ PpacupOCTPaHCHHUS.
MexaHnuecKre BOJIHBI B TBEPJIOM TeJE, CEHCMUYECKHUE BOJIHBI.

3Byk. ['poMKOCTBh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIIbTPa3BYK.

Jemoncmpayuu.

1. HabGmrogenue konebGaHuil T€I MO AEUCTBUEM CUJIIBI TSKECTH U CUJIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTH U HA TIPYKUHE.

HaGnroneHue BoIHY X AEHHBIX KOJIEOAHUI U pE30HAaHCA.

Pacnpoctpanenne npoJoibHbIX U HONEPEYHBIX BOJIH (Ha MOJENH).

Ha6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKHI PE30HAHC.

Jlabopamopnwie pabomol u onvimeol.

1. OmpeneneHre YacTOThl M TMEpUoJa KoJIeOaHMM MaTeMaTU4YeCKOro
MasiITHUKA.
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2. OmnpezeneHne YaCTOTHI U MEPUO/Ia KOJICOAHUM MPYKUHHOTO MAasATHUKA.
3. HccnenoBanue 3aBUCUMOCTH NEepHOJa KOJeOaHUN MOJBEIIEHHOTO K HUTH
rpy3a OT JJINHBI HATH.
4. VccnenoBaHue 3aBUCMMOCTH NIEPHOJA KOJIEOAHUM NPYy>KMHHOTO MasiTHUKA
OT MaccChl Ipy3a.
5. IlpoBepka He3aBUCUMOCTHU TNEepHOJa KOJeOaHUN rpy3a, MOJABEIICHHOTO K
HUTH, OT MaccChl Ipy3a.
6. OnbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHOJa  KoJieOaHUU
IPYKMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH NPYKUHBI.
7. U3mepenue yckopeHus cBOOOIHOTO MaICHUSI.
Pa3nes 10. DiiekTpoMarHuTHOE MoJie M 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMarHUTHOE  TOJIE.  ODJEKTPOMAarHuTHele  BOJMHBL.  CBONMCTBa
ANEKTPOMArHUTHbIX BOJH. Illkanma »syekTpomMarHuTHBIX BOJH. lcnosb3oBaHue
ANIEKTPOMATHUTHBIX BOJH JJIsI COTOBOU CBSI3U.



DnexkTpomMarHuTHas npupoaa csera. CkopocTs cBeTa. BoiaHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoiicTBa 3J€KTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimeol.

1. 3yueHnue CBONCTB AJIEKTPOMATHUTHBIX BOJH C IMOMOIIbIO MOOHUIIBHOTO

tenedoHa.

Pa3znen 11. CBeToBbBIE SIBJICHUS.

JlyueBass ~ mogxens  cBera.  Mcrounukum — cBera.  [IpsamosmneinHoe
pactpoctpanenue ceera. 3atMeHuss Connua u Jlynel. Otpaxkenue cera. [lnockoe
3epKaI0. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mnperomieHus cBerta. [lomHoe BHYTpeHHEE
oTpaxkeHue cBeTa. Mcrnonb30BaHWE TIOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHYECKUX CBETOBOAAX.

Jlunza. Xonx usyded B JuH3e. Onruyeckas cucreMa (Qoroarnmnaparta,
MHUKpPOCKOIIa M TeJlecKoma. [J1a3 Kak oOmnTHYecKas cHucTema. biau3opykocTh U
JANbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekTp. Omnbitel HbloToHa. CroxkeHue
CIEKTpaJbHBIX [[BETOB. JlUcniepcHst cBeTa.

Jlemoncmpayuu.

[IpsiMonuHEHOE pacIpOCTPaHEHUE CBETA.

OtpaxeHune cBeTa.

[Tommyuenune n300pakeHUii B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTuueckuid CBETOBO/I.

Xox tydeid B coOMparolen JMH3e.

Xoq 1y4yer B pacCenBaroLeH JIMH3E.

[Tomryuenue n300pakeHUi C MOMOILBIO JIMH3.

[Ipunuun neiicTBus goToarmapaTa, MUKPOCKOINA U TEJIECKOMNA.

10. Monens riasa.

11. Paznosxenue 0eoro cBeTa B CIIEKTP.

12. [lony4yenue O0enoro cBeTa Npu CI0KEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimeot.

1. HccnepoBanue 3aBUCUMOCTH yTila OTPAXKEHHUsSI CBETOBOIO Jy4ya OT yIJia
MaJCHUS.

2. W3ydeHue xapakTepUCTUK U300paKEHUs MPEAMETa B TUIOCKOM 3epKalie.

3. HccnenoBaHre 3aBUCMMOCTH yTJIa IPEJIOMIICHHS] CBETOBOTO Jiy4ya OT yria
MaJICHUS HA TPAHULIE «BO3yX—CTEKIIOM.
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4. Tlomyuenue n300paxeHHii C MOMOILBIO COOUPAIOIIECH JTHH3BI.
Omnpenenenne GOKYCHOTO PACCTOSHUS U ONTHYECKOW CHIIBI COOMpAromien
JIUH3BI.

6. OIBITHI 110 PA3TOKEHUIO OEIOr0 CBETA B CIIEKTP.

OnBITH 1O BOCHPHUSTHIO IBETA MPEAMETOB MPU MX HAOIIOACHUHN Yepes3
[[BETOBBIC (DUITBTPHI.

Pa3nen 12. KBanTOoBbBIC IBJICHHUA.

Omnswitel Peszepdopaa u mnaHetapHass Monenab aroma. Mojenb atoma bopa.
Hcenyckanne n noriomenue ceera aroMoM. KBaHThI. JIMHeN4aThIe CIIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- U raMma-uznydeHusi. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmogens aromHoro szapa. HWszoromsl. PaamoaktnBHBIE
npeBpaitienus. [lepuona momypacnaga aTOMHBIX sIEp.

SAnepHbie peakiuu. 3aKOHBI COXpaHEHUS 3apsiJOBOTO U MAaCCOBOIO YHCEIL.
OHeprusi CBsA3M aTOMHBIX saep. CBsA3p Macchl W SHEpruM. Peakuuw cuHTE3a U
nenenus anep. Uctounuku sHeprun ConHIa U 3BE3I.

Anepnas sHepreTuka. JleWCTBUS paguOAKTUBHBIX HW3JIYYEHUW Ha >KUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3ITy4YEHUS U TOTJIOIMICHUSI.

2. CrHexTpsl pa3InuHbIX Ta30B.

3. CnekTtp Bogopoza.

4. HabmoneHnue TpekoB B kamepe Bunbcona.

5. Pabora cuéTunka HOHU3UPYIOUIUX U3ITYYECHHI.

6. Perucrpanus nzinydeHus NpUPOAHBIX MUHEPAJIOB U MPOLYKTOB.

Jlabopamopnsie pabomol u onvimol.

1. HaGmroneHue CrjIoOmHbIX U TUHEWYATHIX CIIEKTPOB U3TyUCHUSI.

2. HccnenoBaHue TPEKOB: U3MEPEHHUE SHEPIUHU YACTHUIIBI IO TOPMO3ZHOMY

nytu (1o ¢potorpadusim).

3. M3mepenue pagnoakTUBHOTO (hOHA.

IToBTOpPHTEIHLHO-00001IAO AT MOYJIb.

[ToBTOpUTENHEHO--0000MIAIOIINN MOYJTH TIPEAHA3HAYEH ISl CUCTeMaTH3allun
U 0000IIeHHUs]  TPEAMETHOTO  COJIEpX)aHUSI W ONbITa  JIEATECIILHOCTH,
pUOOPETEHHOTO MPU M3YUYEHHUH BCEro Kypca (PU3WKH, a TaKKe JIJIsi TOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHY Mo (Qu3nuke uisi oO0ydaroniuxcs,
BBIOpABIIMX 3TOT YUEOHBII MpeaMeT.

[Ipy u3ydeHUn JAHHOTO MOMAYJSl PEaM3yIOTCSd U CUCTEMATU3UPYIOTCS BUJBI
JeSTEIbHOCTH, HA OCHOBE KOTOPBIX 0OecneunBaeTCsl JOCTUKEHUE MPEIMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyudeHus, (Gopmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOCHHME HAy4YHBIX METOJIOB HCCIENOBAHUSA



SBJICHUA TIPUPOIBI M TEXHUKH, OBJIAJICHUEC YMEHHUSIMHU OOBICHATH (U3UYECKUE
SABJICHUS, TIPUMEHsSA TIOJyYeHHbIE 3HAHMS, pElIaTh 3a/Jadyd, B TOM YHUCIE
KaueCTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.
[IpuHIMNIUAIBLHO ACATENBHOCTHBIN XapakTep JAHHOTO pasjieiia pean3yeTcs
32 C4€T TOro, 4YTro OOydYarIIHWecs BBIMOJTHSIIOT 3aJaHus, B KOTOPBIX UM
npeajaraeTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUN pacrno3HaBaTb M HAYyYHO OOBSCHATH
du3nuecKkue IBJICHUS B OKPY KaIoIel MPUPOJIe U MOBCEIHEBHON KU3HH;
MCITOJIh30BaTh HAYYHBIC METOJIBI HUCCICAOBAHUS (PU3NUECKHUX SIBJICHUH, B TOM
quCIIe JJIs IPOBEPKU TUIIOTE3 U MOJIYYSHHS] TEOPETUYECKUX BBIBOJIOB;
OOBSICHSTh HAy4HbIE OCHOBBI HauWOoOJie€ BAXKHBIX JIOCTHXKEHHI COBPEMEHHBIX
TEXHOJIOTUM, HAaIPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IUYHBIX UICTOUHUKOB
SHEPrUU Ha OCHOBE 3aKOHA IMPEBPAILICHHUS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
SHEPIUM.



IHNIAHUPYEMBIE PE3YJBTATBI OCBOEHHA ITPOI'PAMMBI 11O
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Nzydenne pu3nku Ha ypoBHE OCHOBHOTO 00IIero oO0pa3oBaHUs HAMpPaBICHO

Ha JIOCTH)KEHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pe3ybTaTOB.

B pesynbrare usyuenus GU3NKM Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs

y oOyuatomerocsi 0yayT cOpMUPOBaHbI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTaThl B
YacTu:

1) naTpMOTHYECKOT0 BOCIUTAHMA:

— MIPOSIBIICHHE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOU
bu3ruecKol HayKu;

— IEHHOCTHOE OTHOLIEHUE K JOCTUKEHUSAM POCCUMCKUX YUEHBIX--(PUZUKOB,;

2) rpaKIaHCKOT0 ¥ TYXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

— FOTOBHOCTh K aKTUBHOMY YUYacCTHIO B 00OCYX/IE€HUU OOIIECTBEHHO 3HAUYMMBIX
U OTHUYECKHX MpoOJeM, CBA3AHHBIX C NPAKTUUYECKUM IPUMEHEHUEM
JOCTUKEHUH (PU3HMKY;

— OCO3HAaHUE BAKHOCTH MOPAIBHO--3TUYECKUX IPHUHIUIIOB B AECSATEIBHOCTH
YYEHOTO;

3) 3¢TeTHYeCKOr0 BOCIIUTAHUS:

— BOCHPUATUE ICTETUUYECKUX KAyeCTB (PU3NYECKOM HayKu: €€ rapMOHHYHOIO
MOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO MO3HAHMSA:

— OCO3HaHHWE UEHHOCTU (U3NYECKON HAayKH KaK MOLIHOTO HHCTPyMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEMIIEN COCTABISIOLIEH
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATENBHOCTH, MHTEpEca K HCCIEN0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmMupoBaHusi  KYJbTYpPbl  3I0pPOBbSi W  OMOLHOHAJIBLHOIO
Os1aromoJry4usi:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpas3a JKM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXXHOCTU MPaBWJI OE30IaCHOTO TOBEACHHS Ha
TPAaHCIIOPTE, HA JOPOrax, C DJIEKTPUUECKUM M TEIUIOBBIM O0OpYIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— cpopMHUPOBAaHHOCTh HaBBIKA pediieKCHuU, MpPU3HAHHWE CBOETO IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4eJoBeKa;

6) TPy10BOT0 BOCTIMTAHMS

— AaKTUBHOE y4YacTHE B PEIICHHHM MPAKTHUYECKUX 3a/ad (B paMKaxX CEMbH,
00pa3oBaTENbHOM OpraHu3alliy, TOpoja, Kpasi) TEXHOJIOTMYECKOH U



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIIHUX B TOM YHCIE U (PU3NYECKUX
3HaHWM;

e — MHTEpEC K MPAKTUYECKOMY U3yUEHUIO MPodecCcuil, CBI3aHHBIX C (PU3HUKOI;

o 7)IKOJIOTHYECKOT0 BOCTIMTAHMS:

e — OpHEHTALMS HA NPUMEHEHWE (PU3NYECKHX 3HAHMM JUIsl pelIeHus 3a1ad B
o0JacTh OKpy’Karlolleld cpenbl, IUIAHUPOBAaHUS IIOCTYNKOB M OLIEHKH HX
BO3MO>KHBIX IIOCIIEACTBUM JIsl OKPY’KAIOILLEN CPEIbl;

e — OCO3HaHHE TNO0ATBHOTO XapakTepa SKOJIOTHMUECKHUX MpoOJieM M MmyTell ux
peLieHus;

o 8) amanTanum K M3MEHAIOIIUMCH YCJIOBHSIM CONHUAIBLHOH W MPHUPOIAHOI
cpeabl:

e — MOTPeOHOCTh BO B3aWMOJACWCTBUM IPU BBINOJIHEHUU HCCIEIOBAaHUN H
IPOEKTOB (HU3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSAM
APYTHX,

e — TIIOBBIICHUWE YPOBHS CBOEH KOMIIETEHTHOCTH YE€pe3 IPAKTHYECKYIO
JEeSATENbHOCTD;

e — MOTPEOHOCTh B OPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (POPMYIHPOBATH
UJIeU, OHSTHUS, TUIOTE3bI O (PU3NUYECKUX OOBEKTAX U SBIICHUSX;

e — OCO3HaHHE Ne(PHUITUTOB COOCTBEHHBIX 3HAHHIN W KOMIIETCHTHOCTEHW B 00J1aCTH
busuKy;

e — IUIAHUPOBAHUE CBOETO PA3BUTUS B MNPUOOPETEHHH HOBBIX (DUIUYECKUX
3HAHUM;

e — CTPEMJICHUE aHAIM3UPOBATH U BBISBIISTH B3aUMOCBSI3U MIPUPOBI, 00ILIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BAaHUEM (DHU3MUECKUX 3HAHUI;

e — OLEHKA CBOMX JEWCTBHHA C YYETOM BIMSHHS Ha OKDPYXAWOIIYIO Cpexdy,
BO3MOYKHBIX TJI00QJIbHBIX MOCIEACTBUH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbraTte ocBoeHHs TporpaMMbl 1O (HU3HKE HAa YPOBHE OCHOBHOTO
oO1ero oOpa3oBanus y oOydaromierocss OyayT copMUpOBaHEI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOUAIONIUE TI03HABATEIbHBIC YHUBEPCAIbHBIC yUeOHbIC ICHCTBYS,
KOMMYHHUKATHBHBIC  YHUBEpCAJbHbIC  Y4YCOHBIC  JCHCTBHS,  PETryJISTHBHBIC
YHUBEpPCAIbHBIC YICOHBIC ICHCTBUSI.

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIC YUeOHBIE 1eiiCTBUA

Bba3oBble JJornyeckue aeicTBUA:



BBISIBIIATH W XapaKTePU30BaTh CYIIECTBEHHBIE TMPHU3HAKKH OOBEKTOB
(sBIIGHMI);

YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(UKALNN, OCHOBAHUS IS
00001IIeHHS 1 CPAaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTHBOPEYHUS B pacCMaTpUBaeMbIX (DaKTax,
TAHHBIX U HAOIIOCHUX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITh TIPUYUHHO--CJICICTBEHHBIC CBS3M TMPU H3yUYECHUU (PUINICCKUX
SIBJICHW W TPOIECCOB, JIEJIaTh BBHIBOABI C MCIIOIH30BAHUEM JICTYKTUBHBIX
Y MHIYKTUBHBIX YMO3AKJIIOYCHHH, BBIIBUTATh THIIOTE3bI O B3aMMOCBSI3IX
(U3NYIECKUX BEITUIHH;

CaMOCTOSTENIbHO BBIOMPATh CHOCO0 pelieHus y4dyeOHoW (usnyeckomn
3ajaun (CpaBHEHHE HECKOJBbKUX BapHaHTOB PEIICHHUs, BHIOOpP Hambosee
MOJIXOJIAIIETO C YUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBrle ncciiegoBarejbcKkye AeCTBUA.

HCITOJTH30BATh BOTIPOCHI KaK MCCIIEIOBATEIHLCKA HHCTPYMEHT TTO3HAHNS,
IPOBOJUTH 10 CAMOCTOSITEIBHO COCTABIIEHHOMY IUTAHY OIIBIT, HECIOKHBIM
bu3NUecKuil IKCIIEPUMEHT, HEOOJbINoe HcchaeoBaHrEe (U3HUUECKOTO
SIBJICHUIS;

OIICHWBATh HAa TMPUMEHUMOCTh M  JOCTOBEPHOCTh HH(POPMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS UM DKCIIEPUMEHTA;

CaMOCTOSTENbHO (OPMYJIUPOBATH 000OIIIEHUS 1 BBIBOJBI MO pe3yJibTaTaM
MPOBEAEHHOTO HAOIIOICHHS, OTIBITA, UCCIICIOBAHUS;

IPOTHO3UPOBATh BO3MOXKHOE JayibHEWIIee pa3BUTHE  (DUINIECKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKEHHS 00 X Pa3BUTHU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora c undgopmanmeii:

IPUMEHSTH Pa3IMYHbIE METOJIbI, HHCTPYMEHTBI M 3alpOCHI TIPH MOUCKE U
orbope wHGOPMAIMK WIM JAaHHBIX C YYETOM MPEIJIOKEHHON ydeOHOM
dbuznyeckoi 3a1a4u;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh W MHTEPIPETHUPOBATH MH(DOPMAITHIO
Pa3JIMYHBIX BUIOB U (DOPM MPEICTABICHUS;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHMAbHYIO (opMy mpejcTaBICHUS
nHpOpMAIIMU H WUIFOCTPUPOBATh peEIIaeMbie 3aJaud  HECIOKHBIMH
cXeMaMHu, TharpaMmMaMi, HHOH rpaduKoi U UX KOMOWHAITUSIMH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE ydeOHbIE 1eiiCTBUS:

B XoA€ OOCYyXJeHHUS Yy4eOHOro MaTepuaia, pe3yJbTaTOB JaOOpPaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK/IaeMOil TEMbI U
BBICKA3bIBaTh HJEH, HAICJICHHbIE Ha pEIICHUE 3aJaud U MOJJepKaHHhe
0J1arokenaTeabHOCTH OOIIECHHUS;



COTIOCTaBIIATh CBOM CYXIEHUS C CYXICHUSMU JIPYTUX YyYaCTHUKOB
auanora, oOHapyKUBaTh Pa3IUINE U CXOACTBO MO3UIIH;

BBIPAKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M TUCBMEHHBIX TEKCTaX;
MyOIMYHO TPECTABIATH PE3YJIbTAThI BBIMTOIHEHHOTO (DU3MYECKOTO OMbITa
(9KCTIEpUMEHTa, UCCTICIOBaHUS, TIPOCKTA);

MOHMMATh W WCIOJIB30BaTh  NPEHMYIECTBA  KOMAaHIHOH U
WHAUBUIYAIbHONH pabOThl MPU PEIICHHH KOHKPETHOW (U3HUYECKOM
poOJIeMBI;

MPUHUMATH IEJIM COBMECTHOM ACSATEIHHOCTH, OPTaHU30BLIBATH JICUCTBUS
no e€ MOCTIXKEHHUIO: paclpedeNaTh PO, OOCYXIaTh TMPOLECChl U
pe3yNbTaThl COBMECTHOM pabOoThI, 00001IaTh MHEHHUSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacTh palbOThI, TOCTUTAs] KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIpaBICHUI0O W KOOPAWHUPYS CBOM JCHCTBUSA C JPYTUMH
YIICHAMH KOMAaH]IbI;

OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSTENbHO C(OPMYIUPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBUS.

PerJISITl/IBH])Ie YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHH

Camoopranusanus:

BBISIBJISITH TPOOJIEMBl B KU3HEHHBIX U YYEOHBIX CUTyalMsIX, TPEOYIOIINX
TSl petieHust GU3NYeCKUX 3HAHMM;

OPUEHTHPOBATbCA B  PA3JIMYHBIX MOAXOJAaX MPUHATHI  pELICHUHN
(MHAMBUAYaAJIbHOE, MPUHATUE PELIECHUs B TPYIIeE, NPUHATHE pEelIeHUuN
rpynmnoi);

CaMOCTOSITENIbHO COCTaBJIATh AITOPUTM peleHus (pU3NuecKoi 3a1auu Win
IUITaHa MCCIEAOBAHUS C yYETOM HMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MO>KHOCTEH, ApTyMEHTHPOBATH MPEIJIaracMbI€ BApUAHTHI PEILLICHUM;
JienaTh BIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, IMOLIMOHAJIbHBIH HHTEJLICKT:

J1aBaTh aJICKBATHYIO OLIEHKY CUTYalluU U IIPEJIaraTh IJIaH €€ U3MEHCHUS,
OOBSACHATh TPUYMHBI  JTOCTIDKCHHS  (HEHOCTWIKEHHUS) pe3yibTaToB
NeSTEIbHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTbH KOPPEKTHUBBI B AESATEILHOCTH (B TOM YHCIE B XOJI BBIIOJIHEHUS
(¢u3nyecKkoro MCCIEOBaHHUS WJIM TMPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBIIUXCS CUTYyallMii, YCTAHOBJIEHHBIX OIINOOK,
BO3HUKIIMX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUSAM;

CTaBUTh Cc€0s Ha MECTO APYroro 4eloBeKa B XOJ€ CIopa WIH JUCKYCCHH
Ha HAYYHYIO TEMY, [IOHUMATh MOTUBbBI, HAMEPEHUS U JIOTUKY APYroro;



MpU3HABaTh CBOE MPABO Ha OIMMOKY NMPU PEIICHUN (PU3UUECKHX 3a/1a4 WIN
B YTBEPXKIACHUAX HA HAYYHBIC TEMBI U TAKOE XK€ IIPaBo APYroro.

HPEIMETHBIE PE3YJIBTATBI

K koHIy 00yueHus B 7 kjacce IpeIMETHbBIE Pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUI:

WCIIOJIB30BaTh  TOHATHS:  (U3MYECKHME W  XHUMHUYECKHE  SBJICHUA,
HaOJIO/ICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUAKOE, Ta3000pa3HOE), MEXaHUYEeCKOoe JBWXKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHUs, PaBHOJCUCTBYIOIIAS
cuna, aedopmanus  (ympyras, — IUIacTHYECKas),  HEBECOMOCTb,
COOOMIAIOIITUECS COCY/IBI;

paznuuath sBieHus (auddy3us, TEII0BOE ABUKEHHE YACTHI] BEIECTBA,
paBHOMEPHOE  JIBIDKCHUE, HEPaBHOMEPHOE  JBWIKCHHE, HHEPIIUS,
B3aMMOJICMCTBUE TEJN, PABHOBECUE TBEPJBIX TENl C 3aKPEIJIEHHOW OCBIO
BpalllcHUs, Tepenada JaBJICHUS TBEPABIMU TEJIaMHU, XKUIKOCTSIMU H
razamu, arMoc(epHoe [aBieHUE, IUIaBaHUE TeJ, IpPEeBpallCHUs
MEXaHMUYECKON SHEPruu) MO OMHCAHUIO HUX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTBITOB, IEMOHCTPUPYIOIINX JaHHOE (DU3NYECKOE SIBJICHUE;
pacmo3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SABJICHUHA B
OKpYXAIollleM MHpEe, B TOM 4YHCIe (U3MYecKue SBICHHUS B TPHUPOJE:
MPUMEPHI JBUKEHUSI C PA3JIMUYHBIMU CKOPOCTSIMU B KUBOW U HEKUBOU
Npupojie, JACHCTBUE CHUJIbI TPEHUS B MPUPOJAE U TEXHUKE, BIIUSHUE
aTMOC(EpHOTro JaBJICHHs Ha KUBOW OpraHU3M, IUIaBaHHUE PHIO, pbIYaru B
TEJI€e 4YeJIOBEKa, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33a/1auy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKH) (PU3NUYECKUX SBICHUN;
OTHUCHIBATh U3Y4YCHHBIC CBOMCTBA Tel M (U3UYECKUE SIBJIICHUS, UCTIOIB3YS
dbuzuyeckre BeMWUYUHBI (Macca, O00BEM, IJIOTHOCTh BEIIECTBA, BpEMS,
yTh, CKOPOCTh, CPEIHSIST CKOPOCTh, CHJIAa YIIPYTrOCTH, CHJIa TSXKECTH, BEC
Tella, Ccujla TPEeHUsA, AaBlieHHWEe (TBEPAOTO Teja, >KUAKOCTH, Taza),
BBITAJIKMBAIOIIAs CWJIa, MEXaHU4YecKas paboTa, MOIIHOCTh, TUICUO CHJIBI,
MOMEHT CWJbL, KOI(POUIIMEHT TMOJE3HOr0 JEWCTBUS MEXAHU3MOB,
KMHETHYECKass W TOTEHIMalbHAs DHEPTHs), MPU OMUCAHWUU TPABUIIBHO
TpakToBaTh  (PU3MYECKUA CMBICI  HCIOJB3YeMbIX  BEJIWYUH,  HX
0003HaUeHUA W CAWHUIBI (PU3UYECKUX BEJIMYMH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIONIUE JTAHHYIO (PU3UUYECKYIO0 BEIMYHMHY C JAPYTUMH BEIUYHHAMM,
CTPOUTH I'paprKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIMUUH;



XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SBICHUS M MPOLECCHI,
UCIIOJIb3Ysl TIpaBuiia CJIOXKEHUs CHII (BIOJb OJAHOW mpsAMoi), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumenaa, MpaBUJIO paBHOBecUs phiuara (0Joka),
«30JI0TO€ TPABWIIO» MEXAHUKH, 3aKOH COXPAaHEHHUS MEXAHUYECKOU
SHEPTrUM, TpPHU OITOM [aBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHa H
3alMChIBATh €70 MATEMATUYECKOE BBIPAKEHHUE;

OOBACHATH (PU3UYECKHUE SIBJICHUS, IPOIIECCHl M CBOMCTBA TEJI, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH IPUYUHHO--CIICJICTBEHHBIC CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2
JIOTUYECKHUX IIIaroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3UUECKHUX
ABJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemate pacu€rHble 3aaaud B 1-2 JeicTBUS, HMCHOJIb3Ys 3aKOHBI U
dbopmyIibl, CBsI3BIBAIONIME (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHSI 33/1a4M 3aMHUCHIBATh KPATKOE YCIIOBUE, MOJICTABIATh (DU3UUECKUE
BEJIMYMHBI B (DOPMYJIBI U MPOBOJAUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a]a4, OLECHUBATh PEaTUCTUYHOCTD
HOJy4YeHHOU (pU3MUECKON BEINUNHBI,

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(pM3HUECKUX METOJOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIETSATH ITPOBEPSIEMOE
NpEeANnojoXKeHue  (TUIoTe3y),  pa3iauyarb W UHTEPHPETUPOBATh
NOJyYeHHBIA pe3ysibTaT, HaXOAWTh OMIMOKM B XOJAE OIbITa, JeiaTh
BBIBOJIBI IO €T0 PE3YJIbTaTaM;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MYECKUX SIBICHUHA WIH
busznuecKux CBOWCTB TeJ: dbopMyIpoBaThH MIPOBEPsIEMbIEC
MPEANOJIOKEHNS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BAHMS,
3aMKChIBaTh XOJ OMbITa U (POPMYIUPOBATH BHIBObL;

BBIIIOJIHATHh TMPSAMBIE HW3MEPEHUS PACCTOSHMS, BPEMEHH, MAacChl TeEIa,
o0béMa, CHJIBI M TEMIlepaTypbl C HCIOJIb30BAHUEM aHAJOrOBBIX H
nu(pOBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKa3aHUS MPUOOPOB C YUETOM
3a/1aHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (hU3NUYECKOU BETUYUHBI OT
OPYrol € HCIOJb30BAHUEM IMPSAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PAaBHOMEPHO JABWXKYILErocsl Tela OT BPEMEHU JBM)KCHHUS TeJa, CHUJIbI
TPEHUS CKOJILKEHUS OT Beca TeJla, KauecTBa 00paOOTKH MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT TUIOLIAJAN CONPUKOCHOBEHUS TEJl, CUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPYKEHHOW YacCTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH Te€Ja, OT MIyOHHBI, Ha KOTOPYIO MOTPYKEHO TENO, YCIOBUN
IUTaBaHUsl TEJ, YCJIOBUM paBHOBECHS! pblyara M OJOKOB), y4acTBOBAaTh B



IUTAHUPOBAaHUM  Y4eOHOTO HCCIIEJIOBaHMS, COOMpaTh YCTAHOBKY H
BBINOJIHATh WU3MEPEHUs, CIENysl IMPEeNJOKEHHOMY IUIaHy, (UKCHUPOBATH
pe3ysbTaThl MOJTYYEHHOM 3aBUCUMOCTH (DU3MUECKUX BEIMYMH B BUJC
NOpPEUIOKEHHBIX TaOIUIl U TpauKOB, AENaTh BBIBOJBI 10 pe3yibTaTaM
HCCJIETOBaHMS;

MPOBOANTh KOCBEHHBIE H3MEPEHHUS (PU3NYECKUX BEIMYMH (TJIOTHOCTD
BEIIECTBA JKUJKOCTHM W TBEPIOTO TeNa, CUJla TPEHUS CKOJIbKEHUS,
JaBICHWE  BO3[yXa, BBITAJIKMBAWOIAs CWIa, JeCTByromas  Ha
HOTpYyKEHHOE B JKMJIKOCTh T€J0, KOA()(PUIMEHT MONEe3HOro AeHCTBUSA
MNPOCTBIX MEXaHW3MOB), CIEAysd MPEAJOKEHHOM WHCTPYKIHUU: TMPH
BBITIOTHEHUH HW3MEpPEHUN COOMpaTh JKCIEPUMEHTATbHYIO YCTaHOBKY H
BBIYHCTISATH 3HAUEHNE UCKOMOW BEJTMYMHBI,

coOJII01aTh MpaBUjia TEXHUKU 0€30MaCHOCTH MpH padoTe € J1abopaTOpHBIM
000opy10BaHUEM;

YKa3bIBaTh MPUHLMUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECHl, TEPMOMETpP, JAMHAMOMETp, COOOIIAIOLIMECS COCYIbl, OapomeTp,
phlyar, NOJIBUKHBINA U HETIOABM)KHBIN OJIOK, HAKJIOHHASI IIJIOCKOCTH;
XapaKTepU30BaTh MPUHIMUMBI JACWCTBUS HW3YYCHHBIX MPHOOPOB W
TEXHUUYECKUX YCTPOMCTB C OMOpPOM HAa HMX ONUCaHus (B TOM YHCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJOIPOBOJA, THJIPaBIMYECKUN Tpecc,
MaHOMETp, BBICOTOMED, OPIIHEBOM HACOC, APEOMETP), UCIIONb3Ysl 3HAHUS
0 CBOMCTBaxX (PM3MUECKHUX SIBJICHUN U HEOOXOAMMBbIC (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  NpUMEpPHl  (HAXOauTh HHOpMAaIMIO O  MIpUMeEpax)
OPAaKTUYECKOTO HCIOJIb30BaHUs (PU3NUECKUX 3HAHUM B IMOBCEIHEBHOM
KU3HU JIJIs1 obecrieueHust 0€30MacHOCTH Mpu oOparieHnuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMHU, COXPAHEHUS 3I0POBbSI U COOIIOICHUS
HOPM KOJIOTUYECKOTO MOBEACHUS B OKPY KaIOIIEH Cpejie;

OCYUIECTBJISATh OTOOp HMCTOYHMKOB uHGopmanuu B HHTepHere B
COOTBETCTBHUH C 33JJaHHBIM MTOMCKOBBIM 3alIpOCOM, HA OCHOBE MMEIOLIUXCS
3HAHUA ¥ TyTEM CpPaBHEHMS PA3IUYHBIX HCTOUYHUKOB BBIIEIATH
UHPOPMAITUIO, KOTOpas SBISIETCS MPOTHBOPEYMBOW WM MOXET OBITH
HEJIOCTOBEPHOM;

MCIIOJIb30BAaTh MPH BBIITOJHEHUU YUEOHBIX 33JaHUN HAYYHO--TIOMYJIAPHYIO
auTepatypy  (pu3MUeckoro - conaep)kaHus, CHpPaBOYHBIE  MaTEpHUAaIbL,
pecypcbl cetu MHTepHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBaHusl THPOPMALIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE NMUCbMEHHBIE U YCTHBIE COOOILLIEHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(OpMAIMK (PU3UIECKOTO COACPKAHUS, B TOM



qyclie MyOJWYHO JeNaTh KpaTKUe COOOIICHHS O Pe3yJibTaTaX MPOEKTOB
WIKM y4eOHBIX MCCIEIOBAaHUNM, NpPU ITOM TPAMOTHO HCIOJIB30BAThH
U3YUYCHHBIM TOHSATUUHBIN ammapaT Kypca (U3HKH, COINPOBOXKIAThH
BBICTYIUIEHUE MIPE3EHTALIUEN;

P BBINOJHEHUU Y4YEOHBIX MPOEKTOB W HCCIEIOBAHUNA pacHpenessiTh
00A3aHHOCTH B TpylNIl€ B COOTBETCTBUU C IOCTABJICHHBIMH 3aJadyaMu,
CIEAUTh 34 BBINOJHEHUEM IUIAHA JCUCTBUM, aJIeKBAaTHO OLICHUBATH
COOCTBEHHBIA  BKJAJ B  JCSATCIBHOCTh  TPYNIBI,  BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aMOJEHCTBUE, YUUTHIBAsE MHEHUE OKPYKAIOIIHX.

K xonIy 00yueHus B 8 Kj1acce mpeIMeTHBIE PE3yJIbTaThl HA 0a30BOM yPOBHE
JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

UCII0JIB30BAaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JBHKECHUE
aTOMOB M MOJIEKYJI, arPETraTHbIE COCTOSHUS BEILIECTBA, KPUCTAJUIMYECKHUE U
amop(HbIe TeNa, HACBIIIEHHbII M HEHACBIIIEHHBI Nap, BIIAXKHOCTh
BO3[lyXa, TEMIIEpaTypa, BHYTPEHHsS DJHEPIUs, TEIUIOBOM JBHUraTelb,
AJIIEMEHTAPHBIN JIEKTPUYECKHUM 3apsisl, AIEKTPUUECKOE I0JIE, TPOBOJIHUKU
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUN TOK, MATHUTHOE T10JIE;
pasznuyaTh SABJICHMs (TEIUIOBOE pAaCIIMPEHHME U C)KaTue, TeIulonepenaya,
TEIJIOBOE PAaBHOBECHE, CMAUMBAHUE, KAWJUIAPHBIE SIBJICHUS, UCIIAPEHUE,
KOHJICHCAIUsl, TUIaBJICHUE, KpUCTAJIM3alus (OTBEp/IeBaHUE), KUIICHHUE,
Teruionepeaayda (TErIOnpOBOAHOCTb, KOHBEKLUS, U3JTy4YeHHE),
ANEKTPU3aLUs TEJ, B3aUMOJEHCTBHE 3aps0B, JEHCTBUS AJIEKTPHUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJSl HA TPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHasI MHIYKIIHS)
M0 ONHCAHUI0 HX XapaKTEepPHbIX CBOMCTB M HA OCHOBE OIBITOB,
JE€MOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOe SBICHHUE;

pacrno3HaBaThb MpPOSBJICHUWE HW3YYEHHbIX (U3NYECKUX SBJICHUN B
OKpY)XKalollleM MHpE, B TOM uucie (PU3NYECKUE SBJICHUS B MPUPOIE:
NOBEPXHOCTHOE HATSKEHUE U KalNWULSIPHBIE SIBICHUS B TMPHUPOJE,
KpUCTaNIbl B TMpupoje, uzinydeHue CoiHLa, 3aMep3aHue BOAOEMOB,
MOpCKHUE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, SJIEKTPUUYECKUE
ABJIEHUSI B aTMoc(epe, FJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3eMii, Jpeid MOIIOCOB, POJIb MArHUTHOTO TOJS ISl JKU3HM Ha
3emiie, MOJSIPHOE CUSIHUE, MIPU 3TOM NEPEBOJAUTH MPAKTUUYECKYIO 3a]a4y B
yueOHY10, BBIACNSTh CYHIECTBEHHbIE CBOMCTBa (IMPU3HAKH) (PU3MUECKHX
SIBJICHUI;

OTMUCHIBATh U3yYEHHBIE CBONCTBA TN M (PU3NYECKUE SIBICHUSA, UCTIONB3YS
¢usnyeckue BEeIMUYUHBI (TEMIEpaTypa, BHYTPEHHSS YHEPIHsl, KOJIUIECTBO
TEIUIOTHI, y/IeJbHas TEIUIOEMKOCTh BELIECTBA, yAEJbHAs TEIIOTa



MJIaBJICHUS, yAelbHAs TEIIOTa MapooOpa3oBaHUs, yAeIbHAs TEIUIoTa
CTOpaHHS TOIUIMBA, KOI(PPHUIMEHT TOJE3HOTO JCWUCTBUS TEIUIOBOM
MAaIllMHbI, OTHOCHUTEIbHAS BIAKHOCTh BO3/AyXa, JJICKTPUUCCKUN 3apsj,
CWJIa TOKa, SJIEKTPUYECKOE HAIMpPSHKCHHE, COMPOTHUBICHHE IPOBOJIHHKA,
YAETBbHOE  COMpOTHUBIEHHWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO TOKAa), TMTPU ONUCAHWW TMPABUIBLHO  TPAKTOBAThH
(GU3NYIECKUI CMBICT WCIOJB3YEMBIX BEIUYHH, 0003HAUCHUS W CIUHUIIBI
GU3NYECKUX BEIWYUH, HAXOAUTh (POPMYIBI, CBS3BIBAIOIINE JTaHHYIO
(GU3UYECKYI0 BEIWYWHY C JAPYTHMH BEJIMYWHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH,

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SBICHUS U MPOIECCHI,
WCITOJIB3Ysl OCHOBHBIC TOJIOKEHUS MOJIEKYIIPHO--KHHETHYCCKOW TEOpUHU
CTPOCHHUS BEIIECTBA, MPUHIIAIT CYIIEPIO3UIIMN TTOJeH (Ha Ka4eCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHSs 3apsiia, 3akoH OMa /i yyacTKa IeMu, 3aKOH
Jbxoynsi—JIennia, 3aKOH COXpaHEHHMs] OJHEPruuM, TMpU HTOM JaBaTh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3allMCHIBaTh €r0 MaTeMaTHYEeCKOe
BBIPAKCHHC,

OOBSACHATh (U3MYECKUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHUCJIC U B
KOHTEKCTE CUTYaIlUid MPAKTHKO-OPUECHTUPOBAHHOTO XapaKTepa: BBISBIATH
MIPUYHHHO-CJICICTBEHHBIC CBS3H, CTPOUTH OOBSICHEHHE M3 1—2 JIOTHYECKUX
maroB ¢ omnopoil Ha 1-2 W3y4YeHHBIX CBOWCTBA (DU3WYECKUX SIBIICHUIA,
(bu3HUEeCKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3alauyd B 2—3 JEHUCTBUA, HCMONB3YsS 3aKOHBI U
dbopmMybl, CBsI3bIBaIONIME (DU3MYECKHUE BEIMYHMHBI: HAa OCHOBE aHAlM3a
YCIIOBHSI 3a/1auyd 3allMChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEIOCTATOK
JAHHBIX [ PEIICHHs] 3a]add, BBIOMpATh 3aKOHBI M (OPMYJIBI,
HeoOXonuMble JUisi €€ perieHusi, MPOBOAUTh PacuéThl W CPAaBHUBATh
MOJTy4YeHHOE 3HAYCHHUE (PU3NUECKON BETMYUHBI C U3BECTHBIMU JTAHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO pEIIUTh TMPH ITOMOIIU
(U3MYECKUX METOJOB, HCIIOJB3Ys ONMHUCAHWUE WCCIICIOBAHMS, BBIJICIATH
pOBEpsSEMOe TPEANOJIOKECHUE, OICHUBATh NPABUIBHOCTH IOPSIKA
MIPOBE/ICHMS UCCIICIOBAHUSA, JIEIAaTh BBIBOIBI,

MPOBOJIUTh OMBITHI MO HAOMIOACHUIO (U3UYECKUX SBICHUN  WIH
(U3HYECKUX CBOMCTB TeI (KAMMILIIPHBIC SBJICHUS, 3aBUCUMOCTD JTaBICHUS
BO3/yXa OT ero 00béMa, TeMIepaTypbl, CKOPOCTH IMPOIIECCa OCTHIBAHUS U
HarpeBaHUsl TMPU HW3IYYCHUH OT I[BETAa H3JIyYaromied (MOTJIOMArOIIei)
MMOBEPXHOCTH, CKOPOCTh UCHAPEHUS BOJBI OT TEMIIEPATyphl KUIKOCTU U
miomaan e€ TOBEPXHOCTH, OJJCKTPU3alUs TeI W B3aWUMOJICHCTBUC
AIIEKTPUIECKUX 3aPsI0B, B3aUMOICHCTBHE MTOCTOSHHBIX MAarHUTOB,



BU3yaJIM3allMsl MAarHUTHBIX IIOJIEW TIIOCTOSIHHBIX MAarHUTOB, JIE€UCTBUS
MarHUTHOTO MOJs Ha MPOBOAHHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBA DBJIEKTPOJBUTATENsl IOCTOSHHOTO TOKa): (OpMyJIUPOBATH
IpOBEpsSIEMbIE MPEATIONOKEHNSI, COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000pyI0BaHus, ONMUCHIBAThH X0/ OMbITA U (POPMYITUPOBATEH BHIBOJIBL;
BBIIOJIHATh ~ MPSMBIE  HM3MEPEHUsT  TEMIEPATypbl,  OTHOCHTEJILHON
BJIQ&XKHOCTH BO3/JyXa, CHJIbI TOKA, HAIpSHKEHUS C HCHOJb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKUX BEIMYMH, CPABHUBATH
pe3yJIbTaThl U3BMEPEHUI ¢ YUETOM 3aJaHHOW a0COIIOTHON IOTPELTHOCTH;
MPOBOANTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMYHUHBI OT
IpYroi C HUCIOJBb30BAaHUEM MPAMBIX HU3MEPEHHUH  (3aBUCHUMOCTH
CONPOTHUBJIEHUS MPOBOJHUKA OT €ro JJIMHBI, IUIOIAIX MONEPEYHOTO
CEYEHMS U YACIBHOIO CONPOTUBIIEHUS BEIIECTBA MPOBOJHUKA, CHUJIBI TOKA,
UAYLIEro 4Yepe3 MPOBOAHUK, OT HAaNpsDKEHUS HAa IPOBOJHUKE,
UCCJIEIOBAHUE TMOCIIEOBATENBHOTO W  MApPaJUIeIbBHOIO  COEIMHEHUN
MIPOBOJIHMKOB): IUIAHUPOBAaTh MCCIEIOBAaHUE, COOUpaTh YCTAHOBKY U
BBIMOJIHATh W3MEPEHUs, CJleaysl MNPEeAJIOKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3ysbTaThl MOJIYYEHHOW 3aBUCUMOCTH B BHUAE TaOMUI U rpaduKoB,
JIeJaTh BBIBOJBI I10 PE3YJIbTATaM MCCIICOBAHUS;

IPOBOJNUTh KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BeIUYUH (yZesibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHUE MPOBOAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh H3MEPEHHs, COOUpaATh
AKCIIEPUMEHTAJIbHYIO0 YCTaHOBKY, CIENysl MPEIJI0KEHHON MHCTPYKUHUHU, U
BBIYMCIIATH 3HAUECHHUE BEJIMUNHBI;

coOJI0/1aTh MpaBUiia TEXHUKK 0€30MacCHOCTH TIpH paboTe ¢ 1abopaTOpHBIM
000py10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JACWCTBUS HU3YYEHHBIX MNpPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HMX ONUCaHHUA (B TOM YHCIE:
CUCTEMa OTOIUICHMSI JOMOB, TUTPOMETp, MapoBas TypOMHA, aMIIEpMETD,
BOJITMETP, CUETUMK OJIIEKTPUUECKOW HHEPTUH, 3JIEKTPOOCBETUTEIIbHbBIE
npuOOpPbI, HArpeBaTENbHbBIE ANEKTPONPUOOPHI (IPUMEPDI), IEKTPUUECKHE
MIPEAOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3YSl 3HAHMSI O CBOWMCTBax (DM3MUECKUX SIBICHUN W HEOOXOIUMBIE
(du3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA U HM3MEPUTEIbHBIC
npuOOpbl MO CXeMaM M CXEMaTHMYHBIM pPHUCYHKaM  (JKUIKOCTHBIHI
TEPMOMETP, TEPMOC, ICHUXPOMETP, TUIPOMETP, IBUIATEIb BHYTPEHHEIO
CropaHusi, 3J€KTPOCKOI, PEOCTAaT), COCTABIIATH CXEMBbI AIEKTPUUECKUX



Iernel ¢ MoCcaeA0BaTeIbHBIM U MMapauIebHBIM COCTMHEHUEM JJIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB AJIEKTPUUECKHUX 1IETEeH;
NPUBOANTh  MPUMEPHl  (HaXOAWTh HMHPOPMANUIO O  TpUMEpax)
MPAKTUYECKOTO WCTOIB30BaHMUS (DU3UYECKUX 3HAHWA B TOBCETHEBHOMN
KU3HU JUIs oOecriedeHus 0€30MacHOCTH MPU OOpaIlleHUH ¢ TIpUOopamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHUS 3/I0POBbsI U COOIIOACHUS
HOPM SKOJIOTUYECKOTO TOBEACHUS B OKPY>KaIOIIEH cpejie;

OCYIIECTBJIATh TOUCK HWHGOpMay  (HU3UIECKOTO COACp)KaHUA B
NHTepHeTe, HA OCHOBE WMEIONIMXCS 3HAHUW W MyTEM CpaBHEHUS
JIOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIICIATH HHGPOPMAIHMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUUBON UITM MOKET OBITh HEJTOCTOBEPHOM;
UCIIOJIb30BATh MPHU BBHIMIOJHEHUU YUEOHBIX 3aJaHUil HAYYHO--TIOMYJISIPHYIO
TuTepaTypy  (pu3MUecKoro coiep)KaHWsA, CIPABOYHBIC  MaTEpHAIBI,
pecypchl cetu MHTEpHET, BiIaeTh MpuéMaMn KOHCTICKTHPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CHCTEMBI B APYTYIO;
co3/aBaTh COOCTBEHHbIE NMUCHMEHHBIE M KpPAaTKUE YCTHBIE COOOIICHUS,
0000masi uH(OpMAIUMI0O U3 HECKOJbKMX HCTOYHUKOB (DU3NYECKOTO
comepKaHus, B TOM 4YHCIE MyOJUYHO TPEACTABIATh PE3yJIbTAThHI
MIPOCKTHOW WJIM MCCIICIOBATEIBCKON NEATEILHOCTH, MMPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YUYEHHBIM TOHSATHUHHBIMA ammapar Kypca (HU3HKH,
COTPOBOXK/IATh BHICTYIUICHHE MPE3CHTAIUEH;

IpU  BBIMOJHEHUU YYEOHBIX TMPOEKTOB M HCCIEIOBAHUN (PU3NUECKUX
IIPOLIECCOB paclpenessiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MMOCTABJICHHBIMH 3aJ1a4aMHt, CJACANTH 3a BHITIOJHEHWEM IIIaHA JACHCTBUN U
KOPPEKTUPOBATh €r0, aJCKBATHO OIICHMBATh COOCTBEHHBIM BKJIad B
NeSTeILHOCTD TPYIINbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
IIPOSIBJISISI TOTOBHOCTh pa3peniaTh KOHMIUKTHI.

K xoHIy 00yueHus B 9 kJjiacce npeIMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

UCIIOJb30BaTh TMOHSTHUSA: CHUCTeMa OTcYéTa, MaTepuaibHas TOYKa,
TPAeKTOpHsI, OTHOCUTEILHOCTh MEXaHWYECKOTO ABMXKEHUS, nedopmarius
(ympyrasi, IlacTHYecKas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE,
HEBECOMOCTbh U TEPErpy3KH, LIEHTP TAKECTH, aOCOIIOTHO TBEPAOE TeEO,
IEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHE, MEXaHUYECKHUE KoJaeOaHus U
BOJHBI, 3BYK, MH(PA3BYK U YJIbTPA3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JIEKTPOMarHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JaTbHO30PKOCTD,
CIEKTPBI UCITYCKaHUS U TOTJIOMIEHUs, anbda-, 0eTa- U raMmmMa-u3IydeHus,
U30TOTIIBI, i/IEpHAsi YHEPTeTUKA,



paznuyaTh SIBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENHOE
JBWKEHUE, PaBHOYCKOPEHHOE IMPSMOJIMHEHHOE [IBHXKEHHE, CBOOOJHOE
najJieHue TeJl, pABHOMEPHOE JIBHXKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBUE
TE€J, PEaKTUBHOE JBIKEHUE, KoJieOaTeIbHOE ABMKEHHUE (3aTyXarouiue u
BBIHYKJICHHBIE KOJE€OaHHsI), PE30HAHC, BOJHOBOE IBMKEHHUE, OTPAXKEHUE
3ByKa, MPSAMOJIMHEMHOE paclpOCTPaHEHUE, OTPAKEHHE W IPEJIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3yioKeHHe OeJIoro CBeTa B
CHEKTp M CJOXKEHHME CIEKTPaJbHBIX I[BETOB, JHCIEpPCUS CBETa,
€CTECTBEHHAsA PaJHMOAaKTUBHOCTh, BO3HMKHOBEHHE JIMHEWYATOrO CHEKTpa
M3JIy4EHHMs]) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacrio3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MYECKUX  SIBIICHUM B
OKpyXaroleM Mupe (B TOM yucie (U3HUECKHE SIBICHUS B HPUPOIE:
MPUJIUBHI U OTJIUBBI, ABMKEHUE Tu1aHeT COJIHEUHOU CUCTEMBI, PEaKTUBHOE
IBW)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITHE 3BYKOB IKHBOTHBIMH,
3EMJIETPSICEHHE, CEMCMUYECKUE BOJHBI, I[yHAMH, 3XO, LBETa Te,
ONTHYECKHUE SIBJICHUS B MPUPOJE, OMOJOTMYECKOE ACHCTBUE BUIUMOTO,
yabTpaUOJIETOBOIO W  PEHTICHOBCKOTO M3JIYyYCHUM, €CTEeCTBEHHBIN
PaAMOAaKTUBHBIN (OH, KOCMHUYECKHUE Iy4d, PAJUOAKTUBHOE H3IyUYCHUE
OPUPOJHBIX MHUHEpAJOB, [IEUCTBUE PAJAUOAKTUBHBIX W3JIYyYEHUA Ha
OpraHu3M YeJIOBEKa), MPU 3TOM IMEPEBOAUTH MPAKTHUYECKYIO 3a7ady B
y4eOHYI0, BBIJEISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3MUECKUX
SIBIICHMI;

OMKCHIBATh U3YUYCHHBIE CBOMCTBA TE M (PU3HUECKHUE SBJICHUS, UCIIOJIb3YS
¢u3nueckue BENIUYUHBI (CpPEeIHSsI U MTHOBEHHAs CKOPOCTh Tela TMpHu
HEPaBHOMEPHOM JBWXEHUU, YCKOPEHHE, NEepeMElIeHHe, MyTh, YrioBas
CKOPOCTb, CHJIa TPEHUsS, CHUJIa YOPYTOCTH, CHJIa TSHKECTH, YCKOPEHUE
CBOOOJHOTO TMaJIeHUsA, BEC Teja, HUMIIYJbC Tela, HUMITYJIbC CHIIbI,
MexaHu4eckas paboTa W MOIIHOCTh, MOTCHIMAIbHAS DHEPrUsl Tela,
MOJHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIHMAIbHAS SHEPrUsl CKATOU
NPY>KUHBI, KUHETHYECKash DHEpPrus, IOJHAs MeXaHW4yecKass DJHEepTrusl,
NEepHOJ M YacToTa KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeb MPEIOMJIEHUS CPEMbl), PU OMUCAHUU
MPaBUJILHO TPAKTOBAaTh (DU3UYECKUN CMBICI HCIOJIB3yEMbIX BEIHYMH,
0003HaueHUA W EAWHUIIBI (U3UUECKUX BEJIMYMH, HAXOIAUTH (POPMYIIHI,
CBSI3BIBAIONIUE JIAHHYIO (PU3MUYECKYIO0 BEJIUYUHY C JAPYTMMHU BEIMYUMHAMU,
CTPOUTH IpapvKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;
XapaKTepu30BaTh CBOMCTBa Tes, (PU3UUYECKHE SBICHUS W MPOLECCHI,
HCIIONIb3Yysl 3aKOH COXPAHEHWS! 3HEPIHH, 3aKOH BCEMHUPHOIO TATOTEHHS,



IOPUHLIMIT CYNEpPHO3UIUN CHJI, TPUHLUUI OTHOCHTeNnbHOCTH [anures,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHMsI MUMILYJIbCa, 3aKOHbl OTPAKEHUS U
IPEJOMJICHUS CBETA, 3AKOHBI COXPaHEHUs 3apsI0BOTO U MACCOBOTO YHCEN
OpU SACPHBIX PEAKUMSIX, MPU 3TOM JaBaTh CIOBECHYI (POPMYIUPOBKY
3aKOHa W 3allUCBIBATh €0 MaTEMaTHUECKOE BhIPAKEHUE;

OOBSCHATH (U3UYECKUE TPOILECChl U CBOMCTBA Tell, B TOM YHCJIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO--CJIEJICTBEHHBIE ~ CBSI3U, CTPOUTh OOBSICHEHHE U3  2—3
JIOTUYECKHUX ILIaroB ¢ OMOPOil Ha 2—3 M3Y4YEHHBIX CBOMCTBA (DU3MUECKUX
ABJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3a7aud (Omuparomuecs Ha cucteMy W3 2-3
YpaBHEHUI), UCOJIb3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAOIINE (PU3NUYECKUE
BEJIMYMHBI: Ha OCHOBE aHajn3a YCJIOBHUSA 3aJa4yd 3alHChIBaTh KPaTKOE
YCIIOBHUE, BBISBIATh HENOCTAIOIINE WIM M30BITOYHBIE JTaHHBIE, BHIOUPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE AJISl PELIEHUs], IPOBOIUTH PACUETHI U
OLICHWBATh PEATUCTUYHOCTH TMOJYYEHHOTO 3HAa4YeHHUsS (U3HUECKOM
BEJIMYHHBI;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOKHO PEIIUTh TPH IOMOIIU
¢u3NYECKUX METOMOB, HCIONB3ys OMHCAHHE HWCCICIOBAHUS, BBIICIATDH
MpOBEPSIEMOE  MPEINOJIOKEHNE, OIEHUBATh MPABUIBHOCTh TMOPSAKA
OPOBEACHUSI  UCCIIEAOBAHUS, JeNaTb BbIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH U OIBITOB;

OPOBOJUTH OMBITHl MO HAOMIOAEHUIO (PU3NYECKUX SBJICHUN WU
(¢u3nyeckux CBOWCTB Ted (M3ydeHHe BTOporo 3akoHa HpioToHa, 3akoHa
COXPAaHEHUs DHEPTUH, 3aBUCHUMOCTH IEpHoJa KOJIeOaHWH MPY>KUHHOTO
MasTHUKa OT MacChl Ipy3a U >KECTKOCTH MPYKHUHBI U HE3aBHUCUMOCTH OT
aMIUIUTYIbI MaJibIX KoJieOaHUM, NPSIMOJIMHEMHOE pacpoCTpaHEeHHE CBETa,
pa3joxeHue OeNoro cBera B CIEKTp, U3yUYE€HUE CBOMCTB M300pa’keHUs B
TUIOCKOM 3€pKalie M CBOMCTB HM300pa)KEHUS TMpeAMeTa B coOHMparomieit
JMH3e, HAOMIOIEHUE CIUIONIHBIX M JIMHEWYaTBhIX CHEKTPOB H3IYUYCHHUS):
CaMOCTOSITENIbHO ~ COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa
o0Opy/noBaHus, OMNHCHIBaTh XOJ  OMNbITA U  €ro  pe3yJbTaThl,
(opMyIUpPOBATH BHIBOIBI;

NPOBOAUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaesis
CpelHee 3HayeHue u3MepsieMol BenudyuHbl (POKYCHOE paccTosHuE
coOuparomieii JIMH3bI), OOOCHOBBIBATH BBHIOOP crmoco0a W3MEpEeHUs
(M3MepUTENBHOTO TPUOOpPA);

NPOBOAMTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTh IIyTH OT BPEMEHHU



P PaBHOYCKOPEHHOM JBIDKCHHHM 0€3 HadallbHOM CKOPOCTH, TEpHOJa
KOJeO0aHU MaTeMaTU4ecKOro MasTHHUKA OT JJIMHBI HUTH, 3aBHCUMOCTHU
yrja OTpa)K€HUs CBETa OT yIJla MaJeHUs U yrja MpeIoMJICHUs OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBAaHUE, CaMOCTOSITEIBHO COOUpaTh
YCTaHOBKY, (UKCHpOBaTh pPE3yJbTaThl IMOJYyYEHHONH 3aBHCHMOCTHU
¢u3nYecKNX BEIMYMH B BHUAC TAOJWIl M TPaUKOB, JeJaTh BBHIBOIBI TIO
pe3yibTaTam UCCIeI0BaHuUS;

IPOBOJUTh KOCBEHHbIE H3MEPEHUS (U3MYECKUX BEIMYUH (CpemHss
CKOPOCTh H YCKOpEHHE Tela TP PABHOYCKOPEHHOM JIBHKCHUH,
YCKOpPEHHE CBOOOJHOTO TaACHHS, XECTKOCTh MPYXKHUHBI, KOADOHUIIMCHT
TPEHUSI CKOJBKEHUS, MEXaHW4eckas padoTa M MOIIHOCTh, YacToTa U
nepuoJ; KojeOaHWi MaTeMaTH4ecKoro | MPYKHUHHOTO MAasiTHUKOB,
ONTHYECKass Ccujia coOuparole JUH3bI, PaguOaKTHUBHBIA  (POH):
MJIAHUPOBATh M3MEPEHUs, COOMpPAaTh DKCICPUMEHTAILHYI0 YCTAHOBKY H
BBITIOJTHATh W3MEPCHHUSI, CICAYS MPEII0KEHHON MHCTPYKIIMU, BBIYUCIIATH
3HAUYEHUE BEJIMUMHBI U aHATU3UPOBATH MOJTYYCHHBIE PE3YIbTAThI C YUETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPEHHUIA;

coOJII0/1aTh MpaBUiia TEXHUKU 0€30MaCHOCTH IpH paboTe C 1ad0paTOpHbIM
000py10BaHUEM;

pasmuyaTh OCHOBHBIE TIPU3HAKM WM3YYCHHBIX (U3HUCCKUX MOJICIICH:
MaTepuanbHas TOYKa, aOCOTIOTHO TBEPAOE TEIO, TOUYCYHBIM HCTOYHHK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHAas MOJENb aToMa, HYKJIOHHAas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTepU30BaTh TMPHUHIUIBI  JEHCTBUS HM3YyYCHHBIX TNPUOOPOB U
TEXHUYCCKUX YCTPOWCTB C OMOPOH HAa WX OMHCaHUS (B TOM YHCIE:
CIIUJIOMETp, MAaTYUKHA TIOJIOKCHHS, PACCTOSHUS M YCKOPCHHS, paKeTa,
9XOJIOT, OYKH, TIEpHUCKOoM, QoToamnmapar, ONTUYECKUE CBETOBO/IBI,
CIIEKTPOCKOT, JO03UMETp, Kamepa BuibcoHa), WCHONB3ysS 3HAHUS O
CBOMCTBaX (UBMYECKUX SBJICHUW U  HEOOXoauMble  (U3UYECKUE
3aKOHOMEPHOCTH;

MCIIOJIB30BaTh CXEMbI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPONCTB, M3MEPHUTEIIBHBIX MPUOOPOB M TEXHOJOTHYECKUX ITPOIIECCOB
IpH pEIICHUH YYeOHO--PAKTHYECKUX 3a7ad, ONTHYCCKHUE CXEMBI IS
MOCTPOEHUS N300PKEHHI B TUTOCKOM 3€pKaJie U COOMpArOIIeH JIMH3E;
NPUBOAWTH  MPUMEPHl  (HaXOAWTh HMHPOPMALUIO O  TpUMEpax)
MPAKTUYECKOTO MCTOIB30BaHMS (DU3MYECKUX 3HAHUM B TOBCETHEBHOM
KU3HU JUIs obecriedeHus 0€30MacHOCTH MPU OOpallleHUH ¢ TIPUOopamMu U
TEXHUYECKUMU YCTPONCTBAMHU, COXpPAHEHUS 3/I0POBbsI U COONIOACHUS
HOPM PKOJIOTUYECKOTO TMOBEJCHHSI B OKPY’KaIOIIEH CPEIE;



OCYIIECTBJISATh TMOUCK HWHGOpMay  (HU3UIECKOTO COACpKaHUS B
WHuTepHeTe, cCaMOCTOSTENBHO (POPMYIHPYs MOUCKOBBIN 3apoc, HaXOIUTh
IYTU ONpPEAENIEHUs] JOCTOBEPHOCTH MOJIYyYEHHON MH(POpPMAIMK Ha OCHOBE
UMEIOUINXCS 3HAHUN U IONIOJTHUTENIbHBIX UCTOYHUKOB;

WCIIOJIB30BAaTh MPH BBINIOJHEHUH YU4E€OHBIX 3aJJaHUil HAYYHO--TIOMYJISIPHYIO
TUTEPATYpPy (PU3NYECKOro COAEpKaHWsA, CIPABOYHBIE MaTEpHUAIbI,
pecypcbl cetu MHTEpHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeodpazoBaHusl UHPOPMALIUU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIC M YCTHBIE COOOIIEHUS Ha OCHOBE
uH(POpMallMM U3 HECKOJBKHX HCTOYHUKOB (PU3UUYECKOTO COICpIKAHUS,
MyOJMYHO MPECTABIATh PE3YIbTaThl MPOEKTHOW HIIM UCCIEA0BATEIbCKOM
NEATENbHOCTH, TIPU O3TOM TIPAMOTHO  HCIIOJB30BaTh  HM3yYEHHBIN
NOHATUHHBIM amnmapar u3y4aemoro pasjena (U3MKH U COINpPOBOXKAATH
BBICTYIUICHUE Tpe3eHTalueldl ¢ Y4ETOM OCOOEHHOCTEN ayAuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undgposBbie)
KonTpoabubie | IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl

Pa3znen 1. ®usuka u eé posib B MO3HAHUM OKPY:KAIOIIEro MUpa

1.1 dusuka - HayKa O IIPUPoOLIE 2 bubmorexa LOK
' y pHpoa https://m.eds00.ru/7f416194
1.2 Ddusnyeckre BETUYNHBI 2 1 bubnnorexa LIOK
https://m.edsoo.ru/7f416194
. bubnuorexa [JOK
1.3 E 2 1
CTECTBEHHOHAYYHBIH METO/] [TIO3HAHHUS https://m.edsoo.ru/7f416194
Htoro no pazneny 6

Paznen 2. HepBOHa‘{a.}IbHLIe CBE€/ICHHUSA 0 CTPOCHUHU BEIECTBA

2.1 CtpoeHue BeleCTBa 1 bubmiorexa LIOK
' P https://m.eds00.ru/7f416194
99 JIBU>KeHUE U B3aUMOJICHCTBUE YACTHII 5 1 bubmmoteka [IOK
' BEIIIECTBA https://m.edso0.ru/7f416194
bu6mmoteka [IOK
2.3 ArperaTHble COCTO elecTBa 2
TPETatHEt TOAMHA BEMECTS https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBU:KeHUe U B3aUMO/IeliCTBHE TeJl
3.1 MexaHu4ueckoe JBUKEHUE 3 Bubmaorexa ITOK

https://m.edso0.ru/7f416194

3.2 Wuepuus, macca, IIIOTHOCTh 4 1 bu6nuorexa [JOK



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

bu6nmoreka [IOK

3.3 Cwia. B 14 2
- DI e https://m.edso0.ru/7f416194
Hroro o pazaeny 21
Pa3nen 4. /laBjieHue TBEPABIX TeJ, KUAKOCTEH H ra3oB
41 [asnenue. Ilepenaya naBneHus TBEpAbBIMU 3 bubnmnoreka HOK
' TeIaMH, JKHUIKOCTSIMM U ra3amMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 5
Hlaprerie KiKOCTH https://m.eds00.ru/7f416194
bubnuorexa [JOK
4.3 A 6
TMOC(epHOE AaBICHHC https://m.eds00.ru/7f416194
44 JelicTBHE KUIKOCTHU U raza Ha NOTrpyKEHHOE ; 3 bubnnorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3nen 5. PaGoTa n MmomHoCTH. JHeEprus
bu6mmoteka [IOK
1 P 1
> ab0Ta 1 MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bubmmoteka [IOK
52 I1 5 1
POCTHE MEXARHISMEL https://m.edso0.ru/7f416194
bu6nuorexa [IOK
5.3 M 4 1
CHAMUHECRAT SHEpTt https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KJIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undgpoBbie
Ne n/m P Konrpoabubie | IIpakTuyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TenyioBble siBJIeHUSA
. bu6nmoreka [IOK
11 C 7
TPOCHAS 1 CBOUCTRA Betlicotna https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
12 T 21 1 5
CILIOBBIC HPOLICCEH https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DiaexkTpuyecKkue H MATHUTHbIE SIBJICHUSI
21 DINIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella - 1 bubnmnoreka [JOK
' U UX B3aUMOJEeliCTBUE https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
2.2 IT i i 20 1 7
OCTOTHHRIH SHCKTPHACCIIT TOK https://m.edsoo.ru/7f4181ce
2.3 MarsurtHsble SIBICHUS 6 1 15 bubmmorexa [JOK
https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
2.4 4
DIEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5



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

9 KVIACC

KoaunyecTBO yacoB DJIeKTPOHHbBIE
HanmMeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabubie | IIpakTuyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexannuyeckue siBJeHUS
11 Mexanudeckoe IBH)KEHHE U CITIOCOOBI €ro 10 1 bubmuorexa [JOK
' ONMCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B 7 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
1.3 3aKOHBI COXpPaHCHHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Paszgea 2. MexaHn4ecKkue KOJIC0AHUA U BOJHBI
2.1 MexaHn4YecKHe KOJICOaHMs 7 3 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
bu6nuorexa [IOK
2.2 M .3 8 1 3
CRAMIACCRUC BOIILHL. IBYK https://m.edsoo.ru/7f41a4a6
Uroro mo pazaeny 15
Pa3nes 3. DiieKTpOMArHUTHOE 1M0J1€ M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 5 5 bubnuotexa [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o pasueny 6
Pa3znen 4. CBeToBbIE SIBJIEHUS
4.1 3aKOHBI paCIPOCTPAHEHUS CBETA 6 2 bubmuoreka [IOK



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

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

4.2 JIuH3BI ¥ onITHYECKHE TPUOOPHI 6 3 bubmorexa LHOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznoxenune 6eoro cBera B CIIeKTp 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Pasznea 5. KBantoBbie ABJIeHUSA
5.1 HcnyckaHue 1 IOTJIOUICHHE CBETa aTOMOM 4 1 Bubmaorexa ITOK
https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
5.2 6 1
(TpoeHHe ATOMHOTO A1pa https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 FAAepHble peaxiiit ! 1 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Paznen 6. [loBTOpUTEIbHO-00001Ia0 NI MOTY./Ib
6.1 [ToBTOpenue n 0600IIEHHE COIEPIKAHUS 9 9 bubnmnoreka [JOK
' Kypca pusmku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro 1o pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27



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




HOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Kosau4yecTBo yacoB DJIeKTPOHHbBIE
Ne Hara ungpoBbie
Tema ypoka Konrpoabnsie | Ilpakruueckue
n/n Bcero U3yYeHHus | oOpa3oBaTejibHbIE
padoThbI padoThbI pecypenI
1 ®dusuKa — HayKa 0 IPUpPoOJIE. 1
SIBieHus mpuUpoOIbI
2 ®dusnyeckue SABICHUS 1
3 Ou3nYecKue BEIIMINHBI U X 1
U3MepeHue
Vpok-uccnenosanue "M3mepenue
4 TEMIIEPATYPHI TIPU TTOMOIIIH 1 1
KUJIKOCTHOTO TEPMOMETpPA U JaTINKA
TeMrepaTypsr"”
MeTo/1bI HayYHOTO MMO3HAHUS.
. bubmorexa [JOK
5 Onucanune GpU3NYECKUX SBICHUI C 1
. https://m.edsoo.ru/ff09f72a
MOMOIIIBIO MOJIeNei
VYpok-uccnenosanue "[Iposepka
6 TUTIOTE3bI: JATLHOCTD MOJIETA IAPHKA, 1 1
MyIEHHOTO TOPU30HTAIEHO, TEM
OoJblne, yem OoJibie BhICOTa Imycka"
Ctpoenue Beniecta. ONbITHI
7 P ’ 1 bubmnoreka LIOK
JTIOKa3bIBAIOIINE TUCKPETHOE
P https://m.edsoo.ru/ff09fe0a
CTPOEHHE BEIECTBA
bubnunoreka [JOK
8 JIBM>KeHUE YaCcTHIL BEIISCTBA 1

https://m.edsoo.ru/ff0a013e



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

Ypoxk-uccienopanue «OnbITHI 1O

9 HAOJIIOJICHUIO TEMJIOBOTO PACIIUPEHUS
razoBy»
10 ArperaTHble COCTOSIHUS BEIIECTBA
Oco0EeHHOCTH arperaTHbIX COCTOSTHUI
1 BobI. O000IIEHNE 110 pa3aeTy bubnmnoreka HOK
«IIepBoHayYaIbHBIE CBENCHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUHU BEILIECTBAY
MexaHn4yeckoe IBUKEHUE.
12 PaBHOMEpHOE U HEpaBHOMEPHOE bubmmorexa LHOK
https://m.edsoo.ru/ff0a05c6
JIBIDKCHUE
bubnuorexa [JOK
13 Ckopocts. EARHHLEL ckopocti https://m.edsoo.ru/ff0a079c
14 Pacuer mytu u BpeMeHH IBHKEHUS Bubmorexa IIOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — mepa bu6muoreka [IOK
UHEPTHOCTH TeIl https://m.edsoo.ru/ff0a0c10
16 [InotHOCTH BemecTBa. Pacuer macchl bubmmoteka [IOK
1 o0beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «OmnpenencHue
TUIOTHOCTHU TBEPIOTO TENa
18 Pemenue 3agau no reme "[lnoTHOCTH bubmmoteka [IOK
BelecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepUCTHKA
19 B3anMoeicTeus tei. Cuia
ynpyrocty. 3akoH ['yka
20 JlaGopatopHas pabota «M3yueHue

3aBUCUMOCTH PACTAKCHUA



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

(medopmanun) IpyKUHBI OT
MPUIIOKEHHON CHJIBI»

21 [[SIBnenue TaroTeHus. Cuma TSHKECTH
CBSI3b MEXKIY CHIION TSHKECTU U

22 Maccou TenayBec Tena. Pemenne bubmorexa HOK

e ) \ https://m.edso0.ru/ff0al778
3aga4 1o teme "Cuia TsHKecTH

23 Cuiia TSKeCTH Ha JPYTruX IJIaHeTax. bubnuorexa [JOK
DuU3NYECKUE XAPAKTEPUCTUKH TIJIAHET https://m.edsoo.ru/ff0a1502

bubnuorexa [JOK

24 Hsmepenune cui. JJuHaMoMeT

p A p https://m.edsoo.ru/ff0al8cc
bu6nunoreka [IOK

25 Bec tena. HeBecomocThb 1

https://m.edsoo.ru/ff0al778
Cl10)KeHHE IBYX CHJI, HallpaBJICHHBIX
26 10 OJTHOM II ﬂ?\l/l)i)f/'l ’ bubmmorexa [JOK
AHoT TP ' https://m.edsoo.ru/ff0ala70
PaBHOelCTBYIOIIAS CHIT

97 Pemenue 3agad mo teme
"PaBHonelicTByrOMmas cun"

28 Cwiia Tpenus u e€ Buasl. TpeHue B bubnmnoreka [JOK
IIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabota «M3yueHue
3aBUCHUMOCTH CHIIBI TPEHUS

29 CKOJIB)KEHUS OT CHJIbI JaBJICHUS U bubmmorexa [JOK

https://m.edsoo.ru/ff0alcc8
XapakTepa CONMpPUKACAIOITUXCS
ITIOBEPXHOCTEMN

30 Pemenue 3agau Ha onpeneneHue
PaBHOJICMCTBYIOIIEH CUJIIBI

31 Pemenne 3agau mo temaMm: «Bec bubnunoreka [JOK

Tenay, «I'papuueckoe nzodpakeHue

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

cuiy, «Cuibl», «PaBHOEHCTBYIOIIAS
CHID»

KonTponbhas paboTa 1o remam:
«Mexanunueckoe aBmxeHue», «Macca,

32 INIOTHOCTBY, «Bec Temay,
«I"padmueckoe N300pakeHUE CHUIT»,
«Cuier»
Hasnenne. CriocoObl yMEHbIICHUS U bubnuoreka [IOK
33
YBEJIMUCHHUS JABICHUS https://m.edsoo.ru/ff0a20a6
aBJICHHE Ta3a. 3aBUCUMOCTh
34 Hapnerse r Bg . bubnuorexa [JOK
FABIICHIA Ta38 OT ODhEMa, https://m.edsoo.ru/ff0a2376
TEMIIEPATYPHI
Ilepenaua naBieHus TBEPABIMU
35 o Ij[ KOCTSIMH U rl;ilaMH bubmorera HOK
TETTaMH, A ' https://m.edsoo.ru/ff0a25b0
3akoH Ilackais
36 JlaBiieHME B )KUJIKOCTH U Tase, bubnmnoreka [JOK
BBI3BAaHHOE JEHCTBUEM CHJIIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau mo teme «/laBnenue B bubmmorexa [JOK
JKHJIKOCTH U rasze. 3akoH ITackais» https://m.edsoo.ru/ff0a2826
bu6nuorexa [IOK
38 Coo0
CODTATONIHECH COCYARL https://m.edsoo.ru/ff0a2970
39 [M'uapaBamueckuii mpecc bubmorera HOK
AP P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuiaeBoi
JKUJTKOCTHBIM HacocC
ATMocdepa 3emMiu 1 IPUUYHUHBI €€ bubmuoreka [IOK
41
CYILIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. ATmochepHoe bubmuoreka [IOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

JaBJIEHNE

https://m.edsoo.ru/ff0a2b5a

Uzmepenne atMochepHOTo JTaBIICHHS.

bub6nmoreka [IOK

43 Oneit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(HEPHOTO
44 JTABJICHUSI OT BBICOTB?HI;,I[ YPOBHEM bubmiorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bapomertp-anepouns. Atmocheproe bubnnoreka [IOK
JIaBJICHUE Ha PA3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amgau mo teme "
ATtmocdepHoe naBieHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 IIOTPY’KEHHOE B HUX TEJIO. bubmiorexa LIOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHas pabora «OmnpeneicHue
48 BBITAJIKUBAIOIICH CUJIBI, bubmuorexa [JOK
JIEHCTBYIOLIEH Ha TENO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)»
JlaGopatopHasi paboTa 1o Teme
49 «HccnenoBaHme 3aBUCHUMOCTH Beca bu6nuorexa [IOK
TeNa B BOZIE OT 00bEMA MOrpyKEHHOMN https://m.edsoo.ru/ff0a3514
B KHJIKOCTh YaCTH TEJIa»
bu6nuorexa [IOK
>0 Hnapasiite Ten https://m.edsoo.ru/ff0a3a96
JlaGopartopHas paboTa
51 "KoHcTpyHnpoBaHue apeoMeTpa Win
KOHCTPYHPOBAHUE JIOJKH H
omnpeneneHue e€ rpy30noabEMHOCTH"
52 Pemenue 3amau nmo temam: «IlimaBanue bubnunoreka [JOK



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
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https://m.edsoo.ru/ff0a3a96

cynoB. Boznyxomiasanue»,
«/laBiIeHHME TBEPIBIX TEJI, JKUIKOCTEH
Y Ta30B»

https://m.edsoo.ru/ff0a3654

KonTponbhas pabota o teme

53 «/laBiIeHHE TBEPBIX TN, )KUIKOCTEH

U Ta30B»
bu6nmoreka [IOK

>4 Mexaitiriecicast pagota https://m.eds00.ru/ff0a3f82

bubnuorexa [JOK

= MotmocTs. EauHHmsr MOHoCTH https://m.edsoo.ru/ff0a3f82
Ypoxk-uccnenoanue "Pacuér

56 MOIIHOCTH, Pa3BUBAEMOM MPHU 1
HoanLEéMe 110 JiecTHuie"

57 IIpocteie Mexanu3msl. Poryar.

PaBHOBecue cuit Ha ppryare
Poryaru B TexHuke, OBITY U IPUPO/IE.

58 JlaGopaTtopHnast pabota 05 bubmuorexa [JOK
«HccnenoBanue yciioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
peIaara

59 Pemenne 3a1a4 1mo TemMe «Y CIIOBHUSA bu6nuorexa [IOK
pPaBHOBECHUs pblyara» https://m.edsoo.ru/ff0a48a6
Koadduiment monesnoro aeicTBus

60 mexaHu3Ma. JlaboparopHas paboTa 05
«M3mepenne KI1/] HakinoHHON
TIOCKOCTHY

61 Pemenne 3anau mo treme "Pabora, bu6nunorexa [JOK
motrHocTh, KITI" https://m.edsoo.ru/ff0a4c48

62 MexaHuueckast JHEpIusl. bubmuoreka [IOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

Kunernueckas u noreHuuaibHas
SHEPrus

https://m.edsoo.ru/ff0a4252

63

3aK0OH COXpaHEHUsI MEXaHUYECKOM
SHEPrUu

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT I10 TEME
"JKCcnepUMEHTAJILHOE ONPEEIICHUE
U3MEHEHUs KUHETUYECKOU U
HNOTEHIMAJIbHON SHEPruU MU
CKaTBhIBAaHUH TeJa 110 HAKJIOHHOMH
IJI0CKOCTH"

65

KonTtponpHast pabora o Teme
«PaboTa 1 MOIIHOCTH. DHEPTUSD

66

PesepBHslit ypok. Pabora ¢ Tekctamu
no teMe "MexaHnudeckoe aBrKeHue"

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

67

PesepBusiit ypok. PaGora ¢ Tekctamu
no teme "JlaBineHue TBEPABIX Tell,
SKUIKOCTEN U ra3oB"

bubnuorexa [JOK
https://m.edsoo.ru/ffOa4ffe

68

PesepBHslit ypok. Pabora ¢ Tekctamu
no teMe "Pabota. MoIHOCTb.
Ouneprug"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

KosmyecTBo yacoB DJIEKTPOHHbIE
[
Jl:;_n Tema ypoka Beero Konrpoabnbie | IIpakTuyeckue fI[:;‘?eHHﬂ :)I;I[()l;l;ziz:eﬂbﬂme
padoThI padoThI pecypenI
OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-
1 KMHETUYECKOW TEOPUH U UX OIBITHBIE 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Mogenu TBEPIOTO, )KUJIKOTO U 1 bubnnorexa [JOK
ra3000pa3HOro COCTOSTHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicCHEeHHE CBOWCTB TBEPJIOTO,
4 KHUJIKOTO M Ta3000pa3HOTO COCTOSIHUN 1
BEII[ECTBAa Ha OCHOBE MOJIOXKEHUI
MOJIEKYISIPHO-KMHETHYECKON TeOpHH
bu6nuorexa [IOK
5 Kpucrannuueckue u amopgHbie Tena 1 https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KalluUIIPHOCTb. 1 bu6muoreka [IOK
IToBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TemioBoe paclIupeHHe U CKaTUE 1 bubmmorexa LOK
https://m.edsoo.ru/ff0a5a26
Temmneparypa. CBsi3b TeMIepaTypbl cO
8 CKOPOCTBIO TETUIOBOTO JIBHYKEHUS 1
JaCTHI]
9 Buyrpennss sueprus. CriocoObt 1 bubmuoreka [IOK
WU3MEHEHUS BHYTPEHHEU SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buasl Tenonepenaun 1 bubnunoreka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

Ypok-koupepennus "IIpakTnueckoe
WCIIOJIb30BAHHE TEMIOBBIX CBOMCTB

bub6nmoreka [IOK

1 BEILECTB U MAaTEpPUAJIOB B LEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonuuecTBo TemnoTsl. Y aenbHas bu6nmoreka [IOK
TEIJIOEMKOCTh https://m.edso0.ru/ff0a6976

13 YpaBHEHHE TEIIOBOTO OaslaHca. bubnmnoreka HOK
TennooOMeH U TEIIOBOE pABHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnast pabota

14 "UccnenoBadnue ABICHUS bubnnorexa [JOK
TEIJI000MEHa ITPU CMEIIMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U Topsiueit Boab!"
Pacuer konndecTBa TEIIOTHI,

15 HEO0OXOIUMOTrO JIJIsl HArPEeBaHUS Tela
Y BBIIENIIEMOTO UM P OXJaXKICHUH

16 JlaGopaTtopHast pabota "Onpeznenenue bubnmnoreka [JOK
yEIbHON TEMJI0EMKOCTH BeliecTra" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOTMBa. Y IeJbHas TEIIoTa bubnmnoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpIEeBaHNE

18 KPUCTaJUTMYECKUX ijn. VYnenbHas bubamorexa LHOK

https://m.edsoo.ru/ff0a71d2

TEIJIOTA TIJIABJICHUS

19 JlaGopatopHas pabota "OmnpeneneHue bu6muoreka [IOK
yeJIbHOW TEIUIOTHI MJIaBJIeHUs Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHJIEHCAIUS. bu6muoreka [IOK
Hcnapenune https://m.edsoo.ru/ff0a740c

21 Kunienne. VY nenpHas temiora bubmmorekxa [IOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

apooOpa3zoBaHMs U KOH/IEHCALHUH.
3aBUCUMOCTb TEMIIEPATYPbl KUIICHUS
0T aTMOC(EPHOT0 JaBJICHUS

https://m.edsoo.ru/ff0a786¢

22

BnaxuocTs Bo3ayxa. JlaboparopHas
pabora "Onpenenenue
OTHOCHUTEJIbHOM BJIaJKHOCTH BO3yXa"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpenenexue
BJIQYKHOCTH BO3/yXa

24

[TpuHIUIBL pAOOTHI TEIIIOBBIX
nsurateneif. [lapoBas TypOuna.
JIBUraTess BHyTPEHHETO CrOpaHUs

25

KII/I TermoBoro nBurarens.
TennoBble ABUTATENN U 3a1UTA
OKpPY’KaroIlel cpe/ibl

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

26

3aKOH COXpaHEHMsI U IPEBPALLCHUS
SHEPTHHU B TCIJIOBBIX IpOLECCaX

27

[ToaroroBka Kk KOHTPOJIBHOU paboTe
o TeMe "TennoBble SIBICHUS.
M3MeHeHune arperaTHbIX COCTOSIHUI
BeriecTna"”

bubmmoteka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas pabora no teme
"TerutoBble aBiIeHUA. U3MeHEeHHE
arperaTHbIX COCTOSIHMI BeliecTBa"

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

OnekTpusanusd tei. JIBa poaa
AJIEKTPUUYECKUX 3aPSI0B

30

Ypok-uccnenosanue "IneKkTpusanus
TeJ UHAYKIUEN U TIPH
COTIPUKOCHOBEHUN"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmonencTere 3apsyKeHHBIX TElL.

bu6nmoreka [IOK

31 3akon Kymnona https://m.edsoo.ru/ff0a87e4
DJIEKTPUUYECKOE MOJIE.
39 HanpsikeHHOCTB 3JIeKTPUYECKOro bubnmnoreka HOK
nosist. [IpuHImn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX TTOJIeH
Hocurenu anexTpuueckux 3apsioB.
33 DnemeHTapHbIi 3apsa. CTpoeHue
aToma
34 [IpoBOIHUKY U TUANEKTPUKH. 3aKOH bu6nuoreka [IOK
COXPAaHEHUS AIEKTPUUECKOIO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4u Ha npUMEHEHUE bu6nunoreka [IOK
CBOWCTB AJIEKTPUUYECKUX 3aPSAI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKHI TOK, YCIOBHS €TI0
36 cyuiectBoBaHus. VICTOYHHUKH bubamorexa LHOK
https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOTO TOKA
37 JleiicTBYS 2JIEKTPUUECKOTO TOKA bubmmorexa LHOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "JleiictBue
38 AIEKTPUYECKOTO TOJISI HA POBOTHUKU 1
U JUAJIEKTPUKA"
39 DIIeKTPUUYECKHI TOK B METaJUIax, bubnmnoreka [JOK
JKUJKOCTSIX M ra3zax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Lenb U €€ COCTaBHbIE
4acTH
Cuna Toka. JlaboparopHnas paboTa
bubnunoreka [JOK
41 "N3MepeHue U perynpoBaHUe CHIIbI 0.5

TOoKA"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
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https://m.edsoo.ru/ff0a95a4
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https://m.edsoo.ru/ff0a8bd6

DJIeKTPUYECKOE HAMPSUKEHHE.
BoasTMmerp. JTaboparoprast pabota

bu6nmoreka [IOK

42 "N3mepenue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsxeHus"

43 ConpoTuBieHHEe IPOBOJHUKA. bubnmnoreka HOK
VY 1enpHOE CONPOTUBIICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas paboTta "3aBUCUMOCTh

44 ANEKTPUYECKOTO COITPOTUBIICHUS 1 bubnmnoreka HOK
IIPOBOJIHHKA OT €T0 JUIMHBI, IIJIOIAN https://m.edsoo.ru/ff0aa738
MONIEPEYHOr0 CeUYeHus U Marepuana'
3aBUCUMOCTH CHJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma a1 yyacTka bubmiorexa LIOK

https://m.edsoo.ru/ff0aad4a

enu
JlaGopaTopHnas pabota
"HccnenoBaHue 3aBUCUMOCTH CUITBI

46 TOKa, WAYILETO Yepe3 pe3ucTop, OT 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0aa04e

COIIPOTHUBIIEHUS PE3UCTOPA U
HaNpsDKEHUs Ha peucrope’

47 [TocnenoBarenpHOE U ApAIIIEIEHOE
COCIMHEHUS IPOBOTHUKOB
JlaGopatopHas pabota "IIpoBepka

48 IIpaBUJIa CJI0KEHUSI HAIIPSDKEHUN TTpU 1 bu6muoreka [IOK
MOCJIEA0BATEIbHOM COEIMHEHUH JIBYX https://m.edsoo.ru/ff0aaas8
pe3ucTtopos"
JlaGopatopHas pabota "IIpoBepka

49 IIpaBWJIa AJIs CUJIBI TOKA IIPU 1 bubmuoreka [IOK

napajuleJIbHOM COEIMHEHUN
pe3uctopos"

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
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Pemrenne 3a1a4 Ha IPUMCHCHHUEC

50 3akoHa OMa ISt pa3jInyHoro bubmmorexa [JOK
p https://m.edsoo.ru/ff0aaf8a
COCTMHECHUS TIPOBOTHUKOB
51 PabGoTa 1 MOUTHOCTH 3JIEKTPUUYECKOTO bubnmnoreka HOK
ToKa. 3akoH Jlxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
Jlaboparopuas padora "Omnpenenenue
52 a60TpLI u 11340H11-II)OCTI/I Z)J'IeKTpI/I‘ICCKOFO bubmmorexa LHOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUYECKHE IICTTH B IIOTPEOUTEIIN
53 DIIEKTPUUYECKOU DYHEPTUU B OBIT bubnnorexa LIOK
p P Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroToBka K KOHTPOJIBHOM paboTe
o TeMe "DIeKTpUUECKUE 3apsiIbl.
54 3apsKeHHbBIE T;JFI)a U UX ’ bubnnorexa LIOK
P . . https://m.edsoo.ru/ff0abd2c
B3anuMoaercTBUA. [10CTOSHHBIH
ANEKTPUIECKUN TOK"
KonTponbHas pabota mo Teme
"DIeKTpUUECKHE 3apsiIbl.
bubmmoteka [IOK
55 3apsoKeHHBIE Tea U UX
. . https://m.edsoo.ru/ff0abea8
B3anuMoeicTBHsA. I1oCTOSHHBIN
3JIEKTPUYECKUNA TOK"
56 ITocTossHHBIE MATHUTEL, X
B3aMMOJIEHCTBHE
57 VYpoxk-uccnenosanue "N3yuenue bubnmnoreka [JOK
MOJIEH ITOCTOSSHHEIX MAarHuToB" https://m.edsoo.ru/ff0ac3d0
MaruaunTtHoe nosie. MaraHuTHoOE 110JIe
bu6nunorexa [JOK
58 3eMIIH U €ro 3HaYeHHEe I )KU3HH Ha

3emiie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

OnbIT OpcTeaa. MarauTHoe nose
AJIEKTPUUECKOTO TOKa MaruutHoe
10JI€ KaTYIIKHA C TOKOM

bub6nmoreka [IOK
https://m.edsoo.ru/ff0acld2

60

[IpriMeHeHue 3JIeKTPOMAarHUTOB B
texHuke. Jlaboparopnas padora
"N3y4yeHue nelcTBUsS MarHUTHOTO
I0JISI HA IPOBOJIHUK C TOKOM"

0.5

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEIh TOCTOSIHHOTO
Toka. Mcrons3oBanue
AJIEKTPOJIBUTaTENCH B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTtopHnast pabota
"KoHcTpynpoBaHue 1 u3yuyeHue
paboThI ANIeKTpoABUTATENIS "

bubnuorexa [JOK
https://m.edsoo.ru/ff0ac86¢

62

OnbiThl Dapajnes. 3akoH
AIIEKTPOMATrHUTHON MHIYKIIHH.
[IpaBuio Jlenna

63

OnektporeHeparop. CrocoObl
MOJTYYEHUS DIIEKTPUICCKON YHEPTUH.
DNEeKTPOCTaHIIUU Ha
BO300HOBJISIEMBIX HCTOUHUKAX
SHEPTUU

64

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMe "DJIEeKTPUIECKHE U
MarHuTHBIE SIBJICHUS"

65

KonTpomnpHas pabota mo Teme
"DNeKTpUYEeCKrEe U MarHUTHBIC
ABJICHUS"

but6mmorexa [IOK
https://m.edsoo.ru/ff0acb14

66

PesepBHriit ypok. Paborta ¢ Tekctamu

bubnunoreka [JOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

o teme "TermnoBble aBiIeHUS"

https://m.edsoo.ru/ff0accbe

PesepHbIii ypok. PaboTa ¢ Tekctamu

bub6nmoreka [IOK
67 "TI i 1
Ho Teve OCTUOSIHH,I,’ IH https://m.edsoo.ru/ff0acdc6
SJIEKTPUYECKUMN TOK
68 PesepBHblit ypok. Pabota ¢ Tekctamu 1
1o TeMe "MaruuTHeie siBJICHUS"
OBUIEE KOJIMYECTBO YACOB I1O 68 145

I[TPOTPAMME



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KVIACC

KosnuuyectBo yacos DJIEeKTPOHHbBIE
i Tema ypoka Kontposbubie | IlpakTnueckue Aara unppossie
n/n Bcero u3ydyeHusi | o0pa3zoBaTesbHbIE
padoThI padoThI pecypenI

1 MexaHuueckoe BUKEHHE. 1
MarepuanbHas TOUKa

5 Cucrema orcueta. OTHOCUTEILHOCTh 1 bu6nunoreka [IOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITPAMOJIMHENHOE 1 bu6nuoreka [IOK
JBUKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpAMOIMHENHOE

4 nBuxeHue. CpeHsis U MTHOBEHHas 1
CKOPOCTh

5 [IpsimonuHetHOEe paBHOYCKOPEHHOE 1 bubmuoreka [IOK
JBUOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSIMOITMHEWNHOTO

6 PaBHOYCKOPEHHOTO JIBHKCHHS. 1
I'paduk ckopoctu
JlaGopatopHas pabota "OmnpeneneHue

7 YCKOpEHHMS Tena nIpu 1 1 bubmuoreka [JOK
PaBHOYCKOPEHHOM JIBM>KEHHH I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM 1iockocTh"

8 CBob6onHoe nasenue Ten. OnbIThI 1
lamunes

9 PaBHOMepHOE BHKEHUE TIO 1 bubmuoreka [IOK
OKpyxHoCTH. [Ilepuoa u yacrora https://m.edsoo.ru/ff0ael176



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpaiueHus. JInHeliHas U yriaoBas

CKOPOCTH
10 LleHTpOCTpEeMHUTEILHOE YCKOPEHHE
11 IIepssiii 3axk0oH Hprotona. Bektop bubnuoreka [IOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubnuoreka [IOK
PaBHOelicTBYIOIIAA cUTla https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bu6nuoreka [IOK
Cynepno3uuust cui https://m.edsoo.ru/ff0ae982
14 Pewenne 3a1au Ha npuMeHeHue bu6nuoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnuorexa [JOK
15 . r
Cina ypyroctit. 3axott I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anay no reme «Cuiia
YIPYTOCTH
17 JlaGopatopHas pabota «OmnpeneneHue bubmmnoreka [JOK
YKECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmmoteka [IOK
18 C
i Tpett https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuna bubmmoteka [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "OmnpeneneHue bubmmnoreka [JOK
Kod(duImeHTa TPeHHs! CKOIbXeHns" https://m.edsoo.ru/ff0af8be
Pemmenue 3agad mo reMe "3aKOHBI
21 Herotona. Cuita octu. Cuna Bubnmorexa LIOK
. TERYE ' https://m.edsoo.ru/ff0afb8e
TpEeHUs
99 Cuia TSKeCTH M 3aKOH BCEMUPHOTO bubnuotexa [JOK

TATOTEHUS. Y CKOPEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

MageHus

Ypok-koHhepenius "J[BrkeHue Tein

23 BOKPYT I'PaBUTALIMOHHOIO LIEHTpa
(Conneunas cucrema). ['anaktuxu"

Pemenne 3amgau no reme "Cuna

24 g ce oo bu6nmoreka [IOK
TSDKECTH U 3aKOH BCEMUPHOT

" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 [IepBas kocMu4eckast CKOpOCTb. bubnuoreka [IOK
HesecoMocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHONH TOYKH.

26 AGcom0THO TBEPAOE TEIIO. bu6nuoreka [IOK
PaBHOBecue TBEpI0TO TEIIA C https://m.edsoo.ru/ff0afe36
3aKpeTIEHHONW OChIO BpPAIICHHUS

27 MowmenT cuibl. LeHTp TsbkecTn

28 Pemenue 3agau mo reme "MomeHT bubnuorexa [JOK
cuibl. LenTtp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOI paboTe Mo

29 e I[e "MexaHuuec ge ep e bubmmorexka LIOK
TeM XaHUYECKOE JIBIKCHUE.

. a https://m.edsoo.ru/ff0b0408
B3aumopeiictue Ten"
KonTponbhas pabota mo Teme
30 "MGXIZ.HI/I‘IGCK(I;)C BIKEHHE brbmmorexa [JOK
y ! | ' https://m.edsoo.ru/ffOb06ec
BsaumoneiictBue Ten
Nmnynse Tena. Ummymnbe cubl. 3aKoH
31 ; AMIT J'IBZa Yupyroe u bubmmorexa LHOK
XPaHECHUS .
coxXp Y . pyr https://m.edsoo.ru/ffOb07fa
HEYNPYTroe B3auMOICHCTBHE
Pemenue 3aga4d no treme "3akoH but6mmorexa [IOK

32 \

COXPAaHEHUs UMITYJIbCa https://m.edsoo.ru/ffOb096¢c

33 VYpoxk-kordepernnus "PeaktuBHOE



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

JIBUKEHUE B PUPOJE U TEXHUKE"

34 Mexanundeckas paboTa 1 MOIITHOCTh bubnnorexa LIOK
https://m.edsoo.ru/ffOb0a84
35 PabGota critbl TSDKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabora «OmnpenencHue
36 paboThI CHIIBI TPEHUS TIPU
pPaBHOMEPHOM JBUKEHHH TeJa 10
TOPU30HTAILHOM MOBEPXHOCTH»
37 CBs13b SHEPruu U paboThI.
[TorenuuanbHas SHEPTUS
38 Kunerngeckas sneprus. Teopema o bu6nuoreka [IOK
KMHETUYECKON SHEepPruun https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKE
40 JlaGopaTtophast pabora «3yuenue bubnmnoreka [JOK
3aKOHA COXPaHEHUs DHEPTU https://m.edsoo.ru/ff0b12fe
41 KonebarennHoe ABMKEHME U €0 bu6nuorexa [IOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxaroiye KojaeoaHusl. bubnmnoreka [JOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTndecKkuil ¥ Npy>KUHHBINA
MasiTHUKU
VYpok-uccnenoanue «3aBUCUMOCTh
44 nepuoaa KoaebaHui OT KEeCTKOCTH bubmorexa LOK
https://m.edsoo.ru/ffOb197a
MIPY>KWHBI U MacChI TPy3a»
45 IIpeBpalenue sHeprum npu

MEXaHMYECKHUX KOJeOaHUIX



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

46

JlaGopaTtopHas pabota «OnpenencHue
9acTOTHI U MIepro/ia KoeOaHuit
NPY>KUHHOTO MasiTHUKa)

bubnmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

JlabGopaTtopHnas pabota «IIpoBepka
HE3aBUCHMOCTH TIEpHOa KOJIeOaHU
rpy3a, IOJBEIICHHOTO K HUTH, OT
Macchl rpy3a»

bu6nmoreka [IOK
https://m.edsoo.ru/ffOb197a

48

Mexanuueckue BoiaHEL. CBOMCTBA
MeXaHU4YeCKuX BoJH. [IpomonbHbIe U
MOTIEPEYHBIC BOJIHBI

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

49

Ypok-koHbpepenuus "MexaHnueckue
BOJIHBI B TBEPAOM TEIIE.
Ceiicmuyeckre BOJIHbBI"

50

3Byk. Pacnipoctpanenue u orpaxeHnue
3ByKa

51

Ypok-uccnenoBanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

VYpoxk-koHpepennus "YIbTpa3ByK u
UH(Pa3BYK B IPUPOJIE U TEXHUKE"

bu6nuorexa [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka K KOHTPOJIbHOI paboTe Mo
TeMme "3aKOHBI COXPaHEHHS.
Mexannueckue Kojie0aHnsa U BOIHBI"

bu6nunorexa [JOK
https://m.edsoo.ru/ffOb25f0

55

KonTpomnpHas pabota mo Teme
"3aKoHBI COXpaHEeHHI. MexaHn4YeCKue
KoJieOaHus ¥ BOJIHBI"



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

DNIEeKTPOMArHuTHOE TOJIE.

bu6nuoreka [IOK

56
DIeKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-koudpepennus "lllkana
58 ANEKTPOMATHUTHBIX BOJIH. bubnmnoreka LHOK
Hcnonb3oBaHue 3J1€KTPOMarHuTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
VYpoxk-uccienoanue "M3yuenue
. bubnuorexa [JOK
59 CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
\ https://m.edsoo.ru/ffOb2c6e
MTOMOIIIBIO MOOHJIBHOTO TesieoHa
Pemenue 3agau Ha onpeneneHue
60 YacTOTHI U JUTUHBI 3JIEKTPOMAarHUTHON
BOJIHBI
DneKTpOMarHuTHast IPUPO/ia CBETA.
61 Cxo Or()JTB cBeTa Bongoé)me CBOMCTBA bubmmorexa [JOK
P ' https://m.eds00.ru/ff0b31d0
cBeTa
Hcrounuku ceera. IIpsamoinnHeiinoe
62 aCTIpOCTpaHEHUE CBETA. 3aTMCHHUS brbmorexa [JOK
pactipocip ’ https://m.edsoo.ru/ff0b3658
Connua u JIynsl
3aKOH OTpaXeHHs CBeTa. 3epKaia.
63 Pemenne 3ama4 Ha npuMeHeHHe bubmorexa LOK
P https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAKEHHsI CBETA
64 [Ipenomnenue cBeta. 3aKoH bubmuoreka [IOK
[IPEIOMIICHUS CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.
65 HCHOHLSOBZ?—II:I)/Ie HonHorpo BHYTPEHHETO bubmorexa [JOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpPaKEHHSI B OIITUYECKUX CBETOBOJIaX
66 JlaGopatopHas pabota "HccnenoBanue



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

3aBUCUMOCTH YyTJia IIPEIOMIICHUSA
CBCTOBOI'O JIyda OT yTJia MaACHUA Ha

nn

rpaHuIle 'BO3yX-CTEKIIO

Ypok-koupepenmus "Mcnonb3oBaHue

67 MTOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHASI CBSI3b"
bu6nmoreka [IOK
68 JIunzel. OnTudeckast cuja JUH3bI https://m.edsoo.ru/ffOb3f2c
. bubnuorexa [JOK
69 [TocTpoeHre n300paKeHUI B TUH3AX https://m.edsoo.ru/ffOb4dda
JlaGoparopHas pabota "Omnpexnenenue
70 Q)OKyI(:HorI()) paC(I))TO}IHI/ISI u ogTiquKoﬁ bubmiorexa LIOK
. https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAFOIIICH JIMH3BI"
71 Ypok-koH(pepenmus "OnTudeckue bubnmnoreka [JOK
JIUH30BBIC TPHOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak onTudeckas cucrema. 3peHue bubmmorexa LOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenius "JlepexTs
3penus. Kak coxpanuts 3peHue”
PaznoxxeHue 6emoro cBeTa B CIEKTP.
74 OneiTel HetoToHa. CnoxxeHune bubmmnoreka [JOK
CIIEKTPaJIbHBIX LBETOB. Jlucnepcus https://m.edsoo.ru/ff0cOf4c
CBETa
JlaGopartopHas pabota "OnbITh IO
Pa3oKEeHUI0 OEIoro CBeTa B CHEKTP U
bu6nunorexa [JOK
75 BOCTIPUATHIO LIBETA IPEIMETOB MPHU UX

HaOJIOJICHUU Yepe3 IIBETOBBIC
¢bunbTpe"

https://m.edsoo.ru/ffOcOe2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

VYpoxk-npaktukym "BosiHOBBIE

76 CBOIICTBa cBeTa: quUcCHepcus,
uHTephepeHus u nudpaxus"”
77 OmneiTel Pe3epdopaa v muranerapuas bubnmnoreka HOK
MOJIEIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Moaens aroma bopa
Hcenyckanue v noriomeHue cBera
79 aTOrll\Z]OM IIZI/;a}PIITl}jI FJ{IIHI}?e;iTLZ ' bubmioreia LIOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypok-npaktukym "Habmonenue bubnmnoreka [JOK
CIIEKTPOB UCITYCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTH M €€ BUJIBI bubmorexa HOK
A A https://m.edsoo.ru/ff0c1672
82 Crtpoenue atoMHoro sinpa. Hykimonnas bubnmnoreka [JOK
MOJIETIb https://m.edsoo.ru/ff0c18ac
83 PanuoaxkTuBHBIE IpeBpallieHus. bu6muoreka [IOK
H3otomnbl https://m.edsoo.ru/ffOclal4
84 Pemenne 3amad mo teme: bu6nuorexa [IOK
"PangroakTHBHBIE IPEBpaLCHUS " https://m.edsoo.ru/ffOclb4a
85 [lepuon nonypacnana
Ypoxk-koHpepennus "PaaroakTuBHBIE
86 I/I3IJ)'I eHI/I}(Ib Bpn I/IIl oJie lvf:e UIIHE bubmmorexa LHOK
i | PHPOJLE, MEAITTE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SAnepubie peakiun. 3aKOHbI
87 ccf[x paHeHIEI)SI 3au51 OBOT'O U MacCOBOTO bubmmorexa LHOK
P PAA https://m.edsoo.ru/ff0c1c58
quCell
88 DHeprus CBsI3u aTOMHBIX siiep. CBs3b bubnmnoreka [JOK

MacCChbl 1 SHCPIrUuun

https://m.edsoo.ru/ffOcld7a



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
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89

Pemenue 3agau no reme "Snepubie
peakuun"

90

Peakuuu cunTe3a u AeneHus aep.
Wcrounuku sneprun ComnHia u 3B€31

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc1e88

91

Ypok-koupepenmus "Anepuas
sHepreTuka. Jlencrus
paZMOaKTUBHBIX U3TYyYCHH Ha )KHUBbIE
OpraHu3MbI"

92

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
TeMe "DIIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJIHBI.
KBanrtoBsie siBneHus"

bubnuorexa [JOK
https://m.edsoo.ru/ff0c223e

93

KonTtponpsHast pabora o Teme
"DIeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanrtoBbie siBneHus"

94

[ToBTOpenue, o6o0IIEHHE.
JlaGopatopHble pabOTHI 110 Kypey
"B3aumoneictaue ten"

bubmmoteka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o606meHue. Pemenne
PacYeTHBIX H Ka4eCTBEHHBIX 33/1a4 1O
teme "TeroBble nmpouecch”

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOopenue, o6o0mmenue. Pemenune
pacUYETHBIX M KAYECTBEHHBIX 3a/1a4 10
teme "KIIJ] TeruioBsix gBUrarenen"

bu6nunorexa [JOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, o6o6meHue. Pemenue
pacyeTHbIX U Ka4YeCTBEHHBIX 3a]a4 10
teme "KIIJI anekTpoycTaHOBOK"

bu6nunorexa [JOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
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[ToBTOpEHME, 000OIICHUE.

bubnmoreka [IOK
98 J1ab 0 1 1
" ADOPaTOPHEIE pa OHTH HOKYPey https://m.edso0.ru/ff0c2c52
CBETOBEIE ABJICHUS
[ToBTOpenue, 0606menue. Pabora ¢
99 TEKCTaMH 110 TeME "3aKOHBI 1 bubmorexa HOK
" https://m.edsoo.ru/ffOc2d6a
COXPaHCHHS B MEXaHHKE
IToBTOpenue, 06061eHne. Padbora ¢
100 TeK]ZTTaI;/H;{ Eo TEME ?;{(I){J'II/IC63HI/I}I ; 1 bubnnorexa LIOK
; https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHue. Pabora ¢
101 TekcTaMmu 110 Teme "CBeTOBbBIE 1 bubnnorexa LIOK
. https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0600meHue. Pabora ¢
102 TekcTamu 110 TeMe "KBaHnToBas u 1
snepHas ¢puzuka
OBUIEE KOJIMYECTBO YACOB I1O 102 97

[TPO'PAMME



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIAA YYEHUKA

METOIUYECKHUE MATEPHUAJIBI JISA YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET
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