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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 @Qu3nke Ha ypOBHE OCHOBHOIO 00Iero 00pa3oBaHMs
COCTaBJICHAa Ha OCHOBE MOJIOXKEHU M TpeOOBAHMI K pe3yjbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa3oBaTeNIbHOM NpOrpamMMbl, IMPEICTAaBICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (penepanbHOil paboueid MporpaMMbl BOCIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Ousnkay.

Conmepxanne mporpaMmbl MO (DM3MKE HAMpaBlIeHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHON TIpaMOTHOCTH OOYYAIOLIMXCS W OPraHU3ALMI0 H3Y4YEHUS
(Gu3MKK Ha JAEATEeIbHOCTHOM OcHOBe. B mporpamme mo (usukKe y4HUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanusanuu TpeboBanuit ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4EHHs], a TAKKE
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAyYHbIX Y4YEOHBIX MPEAMETOB HAa YpPOBHE
OCHOBHOTO 00111€eT0 00pa30BaHusl.

[TporpamMMma no ¢u3MKe ycTaHaBIMBAET paclpesesieHue yueOHOro MaTepuana
1o rogaMm oOyueHus (MO Kjaccam), npejiaraeT IpUMEpPHYIO MOCIEN0BATEIbHOCTD
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEPKAHHS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yYarONIXCS.

[TporpaMmma no ¢usuke paszpaboTaHa € LEIbI0 OKa3aHUS METOJIUYECKOU
MOMOIUIM YUYUTENIO B CO3/IaHNU paboueil MporpaMMsl 10 y4eOHOMY IIPEeIMETY.

®dusnrka SIBISIETCS CHCTEMOOOPA3YIOIIHUM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX
IIPEAMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SBJICHUI,
M3y9aeMbIX XUMHEH, OMOJIOTHEH, aCTPOHOMUEH U (H3UIECKOM Teorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa, MPEelOoCTaBiIsgeT Haubosee siCHbIE
o0Opa3ipl NPUMEHEHUS! Hay4YHOTO METOJIa MO3HAHUs, TO €CTh Croco0a MOJy4eHUs
JOCTOBEPHBIX 3HAHUW O MHUpE.

OpnHa W3 TIaBHBIX 3a/a4d (PU3UYECKOTO OO0pa30oBaHUS B CTPYKTYpEe OOIIETO
o0Opa3oBaHUsl COCTOUT B (POPMUPOBAHUU ECTECTBEHHO-HAYYHOW I'PAMOTHOCTH U
UHTEepeca K HayKe y 00yJarouuxcs.

N3yuenne ¢u3ukun Ha 0a30BOM ypOBHE IIpEAIOJaraeT OBJIAJCHHE
CIENYIOIIMMHA KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIHMH E€CTECTBEHHO-HAYYHYIO
IPAMOTHOCTB:

e HAy4YHO OOBSCHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOEHHOCTU HAYYHOT'O UCCIIEI0OBAHUS;

e UHTEPIPETHPOBATH  JAaHHbBIE WM  MCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl IOJIyYEHHS BBIBOJIOB.

[lemn w3ydenus (U3MKA HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
onpezneneHsl B KoHuenuuu mnpenogaBaHusi yueOHoro mnpenmera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranu3zauuax Poccuiickoil ®@expepanuu, peaqu3yrOIIMX
OCHOBHBIE  001Ie00pa30BaTEIbHbIE NPOrPAMMBI, YTBEPKAEHHOW pELIEHUEM



Komnerun MununcrepcerBa npocseiienus: Poccutickoit deaeparuu (IpoTOKOI OT 3
nekadpst 2019 r. Ne [1K-4BH).
Heau nzyyenuss pusnuku:

npuoOpeTeHUE WHTEpeca W CTPEMIJICHHS OOYyYalomuXxcsi K HaydHOMY
W3YYCHUIO TPUPONBI, PA3BUTHE WX HHTCIUICKTYAIbHBIX W TBOPUYECKUX
CIOCOOHOCTEM;

pPa3BUTHE MPEICTABICHUN O HAYYHOM METOJE MO3HaHUs U (OpMHUpPOBaHUE
UCCIIEIOBATENILCKOTO OTHOIICHUS K OKPYKAIOLITUM SIBJICHUSIM;
¢dbopMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3y4eHHUsI OCHOB
CTPOCHHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopmupoBaHUe TPEACTaBICHUN O poJid (DU3UKHU [JISi PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTUH;

pa3BUTHE  MpPEACTaBIEHMHA O  BO3MOXKHBIX  cdepax  Oyamyuier
npoeCCHOHATEHON AeATETHPHOCTH, CBSI3aHHON ¢ (PM3MKOM, MOATOTOBKA K
nanbHeeMy 00y4eHHUI0 B 9TOM HaIllpaBICHUH.

JlocTrkeHre 3TUX TeJIed MpOorpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO1ero 0opa3oBaHusi 00ECIEYUBACTCS PEIICHUEM CIICTYIONINX 3a1aY:

npuoOpeTeHNE 3HAHWM O JUCKPETHOM CTPOCHHH  BEIIECTBA, O
MEXaHHYECKUX, TEIUIOBBIX, JJICKTPUYCCKUX, MATrHUTHBIX W KBAaHTOBBIX
SIBIICHUSX;

NpUOOpETEHNUE YMECHHI OMHCHIBATh U OOBSICHATH (PU3UYECKHE SBICHUS C
UCIIOJIb30BaHUEM TIOJTYICHHBIX 3HAHUIH;,

OCBOCHHE METOJOB PEIICHWS TMPOCTEHIMMX pacu€THBIX 3a7ad ¢
UCTIOJIb30BaHUEM (buznIecKuX MoJIeTICH, TBOPYECKUX U
IPAKTUKO-OPUEHTHPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUU HAOIIOIATh MPUPOIHBIC SBICHUS U BBITIOJHATH OIBITHI,
nabopatopHble  pabOThl M AKCHEPUMEHTANIbHBIC KCCJIENOBAaHUS C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX IIPUOOPOB;

OCBOCHHE TPUEMOB paboOThI ¢ WHpOpMaNeld (GU3NIECKOTO COACPKAHWS,
BKJIFOUasi ”HPOPMAITUIO O COBPEMEHHBIX JOCTI)KCHUSX (PU3UKH, aHAIN3 U
KPUTHYECKOE OIICHWBaHNE WH(POPMAITUH;

3HAKOMCTBO €O c(hepamu poecCHOHATEHOMN MeATeTLHOCTH, CBI3aHHBIMHU
¢ (uU3MKOW, W COBPEMCHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JTOCTHXKCHUSX (PU3HUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

obpazoBanms oTBoauTCs 238 "acoB: B 7 Kiacce — 68 "acoB (2 yaca B HenEm0), B 8
Kiacce — 68 gacoB (2 gaca B Henenmo), B 9 kinacce — 102 yaca (3 gaca B HeJIElO).

[Tpennaraemelii B mporpaMMe 1o (usuke nepeueHsb JadbopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, yUYUTENb JIeJaeT BHIOOp MPOBEICHUS



Ha60paTOpHBIX pa60T H OIIBITOB C y‘{éTOM HHAWBUAYAJIbHBIX ocoOeHHOCTEH
06yqafonmxc;1, CIIMCKA 3KCIICPUMCHTAJIBHBIX BaIIaHI/If/'I, npcajidaraCMbIX B paMKax
OCHOBHOTI'O TOCYAapCTBCHHOI'O 9K3aMCHaA I10 (bl/IBI/IKC.



COJEPXXAHME OBYUYEHUA
7 KIIACC

Pazgen 1. ®u3uka u e€ posib B MO3HAHUN OKPYKAKOIIET0 MUPA.

@dusuka — Hayka o mnpupone. fABnenHus npuponbl. OU3NYECKUE SBICHUA:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckne BeNMUMHBL. M3MepeHne @u3anyeckux BelWYuH. PU3NUYECKUe
npudopsl. [lorpemnocTs u3mepennii. MexxayHapogHasi cicTeMa €AMHHIL.

Kak ¢usnka u Jpyrue ecTeCTBEHHblE HayKd H3Y4arT MPUPOLY.
EcTecTBEHHO-HAYYHBII METOJl TMO3HAHMS: HAOJIOACHHE, MOCTaHOBKA HAYyYHOI'O
BOTPOCA, BBIIBIDKEHUE TUTIOTE3, IKCIIEPUMEHT 10 MPOBEPKE THUIOTE3, OOBSICHEHHE
HabmogaemMoro spieHus. Onucanue GU3NUecKux sIBJICHUM ¢ TOMOIIbIO0 MOJENIEH.

Jlemoncmpayuu.

1. MexaHu4ecKkHue, TEIUIOBbIE, DIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SIBJICHUS.
2. ®usnueckue MpuOOPHl U MPOLEaypa NPSIMbIX U3MEPEHHUI aHAJIOrOBBIM M
M (POBBIM MPUOOPOM.
Jlabopamopnsle padomul u onvimel.
1. Omnpenenenue EHBI ASIEHUS KA U3MEPUTETHHOTO TPHOOpA.
2. H3mepenue pacCTOsTHUN.
3. H3mepenue 00bEMa KUAKOCTH U TBEPIOTO TETA.
4. OmnpeneneHue pasMepoB MaJbIX TEIl.
5. M3mepenue temmeparypel HpU IOMOIIM KUAKOCTHOIO TEPMOMETpPA U
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue mccnenoBaHus MO NMPOBEPKE TMIOTE3bI: NAJbHOCTH MOJIETA
[IapUKa, MYIIEHHOTO TOPU30HTAIBHO, TeM OoJiblle, 4yeM OOoJbllIe BhICOTA
IIyCKa.

Pasznen 2. IlepBoHayaibHbIE CBEJCHUS 0 CTPOCHUH BeELIECTBA.

CrpoeHne BemecTBa: aTOMBl M MOJIEKYJbl, HX pa3Mmepsl. OIbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHue wactul BemecTBa. CBsA3b CKOPOCTHM JABWKEHUS YACTHI[ C
temneparypoil. bpoyHoBckoe nBuxkeHue, nud¢ysus. BzaumopeiicTBue yacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJKOCTEH M TBEPIBIX
(KpUCTaIIMYecKrx) Tesl. B3auMOCBS3b MEXIy CBOMCTBAMHU BELIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSIX M MX aTOMHO-MOJEKYJSpHBIM cTpoeHueM. OcobeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpauuu.

1. HaGmroneHue OpOyHOBCKOTO ABUKEHUS.



2. HaGmonenue nuddysun.
3. HaGmionenue — siBneHuid,  OOBSACHAIOMIMXCA  MPUTSIKEHUEM WM
OTTAJIKMBAaHUEM YaCTHUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. OneHka JuUaMeTpa aroMa METOJAOM psloB (C  HUCIOJIb30BAaHUEM

dboTorpaduit).
2. OnbITHI 10 HAOIIOACHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO IPUTSKEHHUSL.
Paznen 3. /IBukeHue M B3aUMOACHCTBHE TeJl.
Mexanunueckoe JBUXKeHUE. PaBHOMEpHOE W HEpPaBHOMEPHOE JIBHKEHUE.
Ckopoctb. CpellHsAsi CKOPOCTh NPU HEPABHOMEPHOM ABWKEHHHU. Pacuér myTtu u
BPEMEHU JBUKECHHUSI.
SBnenue uHepUUU. 3aKOH HMHEPUUU. B3aumopelcTBHe Tel Kak MpUYMHA
M3MEHEHUSI CKOPOCTH JBHXEHHUsS Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00béMa BelecTa.
Cuila Kak XapakTepucTUKa B3auMozencTBHs Ten. Cuia ynpyroctd M 3aKoH
['yka. MI3MepeHune cuibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHUS U CHUJIa
TskecTd. CHila TSDKECTH Ha IpYyrux Iutanerax. Bec tema. HeBecomocTs. Crnoxkenue
CHUJI, HAPaBJIEHHBIX MO OJHOW mNpsMol. PaBHoxeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHre B IpUPOIE U TEXHUKE.
Hemoncmpauuu.
1. HabnroneHue MeXaHUUECKOTO JBUKECHHUS Tea.
2. M3mepeHue CKOpoCTH NPSMOJIMHENHOTO JBUXKEHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HaOmroneHue u3MeHEeHUs: CKOPOCTHU MPHU B3aMMOJICUCTBUH TEJI.
5. CpaBHEHHE MacC IO B3aUMOAECHCTBUIO TE.
6. Cno)xeHue cuJji, HalpaBJIEHHbBIX M0 OJJHON MPSIMOM.
Jlabopamopnsie padomul u onvimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBIKEHHMSI (IIapUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jaliee).

2. OmpeneneHue CpeAHEN CKOPOCTH CKOJIbXEHUS OpycKa WM IIapuKa IO
HAKJIOHHOM TJIOCKOCTH.
OmnpeneneHue MmI0THOCTH TBEPAOTO TeNa.

4. OmbITHI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTsbkeHus (nedopmarun)
NPY>KUHBI OT MPUIIOKEHHOM CHUIIBI.

5. ONbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUS OT
BEca Teja M XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, JKUAKOCTENH W ra3oB.



Hasnenne. CriocoObl yMEHBIICHHS U YBEIMUEHUs AaBiieHus. [[aBieHue rasa.
3aBUCHUMOCTh JaBJIeHHs raza oT oObéma, TemmepaTypsl. [lepemaua naBneHus
TBEPABIMU TEJNAMU, KUIAKOCTSIMU MU TazaMu. 3akoH [lackansa. IIHeBmaTmyeckue
MaIIMHbI. 3aBUCHUMOCThH JABJICHHS KHJIKOCTH OT TIyOuHBI. ['mapocratmueckuit
napanokc. Cooluaromuecs: cocynbl. [ uapaBiniecKue MEXaHU3MBbI.

Atmocdepa 3emuin u atmMocdepHoe naBiaeHHe. [IpUuMHBI CyIECTBOBaHUS
BO3aymHOW o6osouku 3emuu. OneiTr Toppuuemnu. M3mepenune armocgepHOro
JABJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BBICOTHI HaJ YPOBHEM MOPS.
[TpuGops! 1715t U3MEpPEeHHUs aTMOC(PEPHOTO TaBICHUSI.

JlelicTBue XKUIAKOCTH M rasa Ha MOTPYKEHHOE B HUX TeJO. BelTamkuBaronas
(apxumenoBa) cuia. 3akoH Apxumena. [lnapanue ten. BoznyxonnaBanue.

Jlemoncmpayuu.
3aBUCUMOCTbD JABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUIKOCTBIO U Ta30M.
CooOmaroruecs cocy/bl.
I'mppaBirueckuil mpecc.
[TposiBnenue nefcTBus aTMOC(HEPHOTO TaBICHMUS.
3aBUCUMOCTH BBITAIKMBAIOIIEH CUJTBI OT 00BEMA MOTPYKEHHOM YaCcTH Tea
Y TUIOTHOCTH >KHJIKOCTH.
PaBeHCTBO BBITAIKMBAIOLLEH CUIIBI BECY BBITECHEHHOU KUJKOCTH.
8. YcioBuE IUIaBaHUs TeJl: IIJIaBaHUE WIH NIOTPYKEHHE TEI B 3aBUCUMOCTH OT
COOTHOIIECHHMS TUIOTHOCTEW TEJIa U JKUJIKOCTH.
Jlabopamopuvie pabomul u onvimul.
1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00BbEMa MOTPYKEHHON B
XKUIKOCTBh YaCTH TEJIA.
2. OmnpeneneHue  BBITAJKHMBAIOLIEH CWIBI, JEHWCTBYIOIIEW Ha  Teo,
IIOIPY’KEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUIIbL, JEUCTBYIOIIEN HA TEJIO
B KUJKOCTH, OT MaccChl TeJa.
4. OnbITBl, AEMOHCTPUPYIOIIHME 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHIIBI,
JEUCTBYIOLIEH Ha TEJIO B )KUAKOCTH, OT 00BhEMA MOTPY>KEHHOMN B )KUIAKOCTh
YAaCTHU TEJIA U OT TUIOTHOCTH KHUJIKOCTH.

5. KoHcTpynpoBanue apeomerpa WM  KOHCTPYMPOBAaHHE JIOAKA U

onpenesIeHue €€ rpy30I0abEMHOCTH.

Pazgen 5. PaGoTra u MOIIHOCTB. JHeprus.

Mexannueckas pabota. MomHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IIOCKOCTh. IIpaBuio
paBHOBecHs pbruara. [I[pumenenne npaBuiia paBHOBECHs pblyara K 0J10Ky. «30510TO€
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npaBuiio» mexanuku. KIIJI nmpocteix Mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHUKE.

Mexannueckas dHeprusa. KuHernueckas W TOTEHLHMANIbHAs SHEPIUS.
[IpeBpaieHre OAHOTO BUIA MEXaHUYECKOW DHEPTUH B APYTrOW. 3aKOH COXPaHEHUS
SHEPrUH B MEXAHUKE.

Jlemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

1. Omnpenenenrie pabOThl CUIIbI TPEHUS IPU PABHOMEPHOM JIBHKEHUU Teja 1Mo

TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBaHue yclOBUI PaBHOBECHS pblyara.
3. H3amepenue KIIJl HakI1OHHOMN NIIOCKOCTH.

4. V3yuyeHne 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPTIUU.
8 KVIACC

Pa3nen 6. TensioBbIE SIBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOH TEOPUU CTPOCHMS
BelecTsa. Macca M pa3smepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAIOIINE
OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU.

Mopnenn TBEPAOro, XUAKOTO U Ta3000pa3HOrO0 COCTOSHUM BEIIECTBa.
Kpucrannmueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJOXKEHUN MOJEKYJIIPHO--KUHETUYECKON TEOpHH.
CmaunBaHUE U KaNWUISIPHBIE ABIEHUS. TE€NI0BOE paCIINPEHUE U CIKATHUE.

Temneparypa. CBs3p TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKECHUS
yacTull. BHyTpeHHsiss sHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEH DSHEPIUu:
TerJIonepeaaya u copepiieHre padoTel. Buasl Terionepeaaun: TemIOoNpoBOIHOCTb,
KOHBEKIMS, U3TyYEHHUE.

KonnuectBo TenmnoTel. YenbHas TEMJIOEMKOCTh BelECTBa. TemaooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemoBoro Oananca. IlmaBnenwe u
OTBEPJECBAHUE KPUCTAUIMYECKUX BELIECTB. YJEIbHAs TEIUIOTA ILJIABJICHUS.
[TapooOpazoBanne u koHaeHcamus. Mcmapenme. Kunenme. YnmenpHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpAaTypbl KHIIEHHS OT AaTMOC(EpHOro
JABJICHUS.

BiraxxHoCTh BO3MyXA.

OHeprus TOIUIMBa. Y IeJIbHAs TEMI0Ta CTOPAHUs.

[Tpuniuner pabotel TemnoBbeix aurarened KIIJ[ temioBoro asurarens.
TenoBble ABUTATENN U 3aINATA OKPYKAIOIIEH CPEbI.

3aKOH COXPAaHEHUs U MPEBPALLEHUS SHEPTUH B TEILIOBBIX ITPOLIECCAX.

Hemoncmpauuu.

1. HaGmroneHue OpOyHOBCKOTO ABUKEHUS.
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Hab6nronenue auddysuu.

HalGntonenue sineHnii cMauyMBaHus U KaWJUISIPHBIX SBJICHUN.
HaGnronenue TemioBoro pacmpeHust Tedl.

V3meHenne naBieHUS Ta3a MPU U3MEHEHHH O00BhEMa W HArpeBaHUU WIIH
OXJIKICHUH.

[IpaBuna uaMepeHus TeMIepaTyphbl.

Buasl Teronepenayu.

OxJaxieHue Ipyu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepIiiieHIN paOOThl BHSITHUMH CHJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEN PA3JINYHBIX BELIECTB.

. Habmronenue kuneHus.

. HabmroieHue nocTostHCTBa TeMIEpaTyphl MPU TJIABJICHUH.
13.

Mopenn TeruI0BEIX JIBUTATEIECH.

Jlabopamopuvie pabomul u onvimul.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO IEUCTBUS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WJIM caxapa.
OneIThl O HAOJIIOIEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, KUIAKOCTEH U
TBEPABIX TEIL.

Omnpenenenre AaBlieHUs BO3Ayxa B 0ajUIOHE MITTPHIIA.

OnbITel, AEMOHCTPUPYIONIME 3aBUCUMOCTH JaBJIEHUA BO3AyXa OT €ro
00bEMa 1 HArpeBaHUS WM OXJIAXKICHUSI.

[TpoBepka runmoTe3sl JIMHCHHONW 3aBUCHMOCTH JIJTUHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne u3MEHEHMs] BHYTPEHHEH OSHEprud Tejlna B pe3ysbTaTe
TerJIonepeayv U padoThl BHEITHUX CHUJI.

HccnenoBanue sBJIEHHS TEIIOOOMEHAa MPH CMEIIUBAHUM XOJIOJHOW U
ropsi4ei BOJBL.

OnpeneneHne  KOJAYECTBA  TEIUIOTHI, IOJIYYEHHOIO  BOJOW  IpH
TEIMJI000MEHE C HArPEThIM METATUYECKUM UITUHAPOM.

Omnpenenenue yaenbHON TEIUIOEMKOCTH BEILIECTBA.

HccnenoBanne nponecca UCIapeHUsl.

OnpeneneHne OTHOCUTEIBHOM BIIAXKHOCTH BO3AYXA.

Onpenenenue yaeapHOW TEMIOTHI MIABJICHUS JbJA.

Paznen 7. DjekTpruyecKkue 1 MATHUTHbBIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poda 3JMEKTpHUYECKUX 3apsaoB. BzaummopeiicTBhe
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCMMOCTH  CHIIBI  B3aMMOJICUCTBUSA
3apSKEHHBIX TEJT OT BEJIMYUHBI 3aPsJI0B U PACCTOSIHUSI MEXKIY TE€JIaMM ).

Onekrpudeckoe mnoisie. Hampsox€HHOCTH dyekTpudeckoro nosist. IIpuHnmn
CYTNEPIIO3UIINH dTEKTPUUECKUX ToJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpuuecKux 3apsi/ioB. DJIEMEHTAPHBIN AIECKTPUYECKUN 3apsil.
Crpoenue aroma. IIpoBOAHMKM U AMAIJIEKTPUKHA. 3aKOH  COXPAHEHUS
AJIEKTPUYECKOTO 3apsifa.

DJIEKTPUYECKUM TOK. YCJIOBUS CYIIECTBOBAHHUS JJIEKTPUYECKOTO TOKA.
M cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSI AIEKTPUUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUH TOK B )KUJIKOCTSIX M ra3ax.

Onektpuueckas  menb. Cuna  ToKa.  DJIEKTPUUECKOE  HAMNpsKEHHUE.
ComnpoTuBiieHHE NPOBOJHMKA. YIEIBHOE CONPOTUBIIEHHE BeHlecTBa. 3akoH Oma
I ydacTka nenu. [locnenoBarensHoe u napamieibHOE COEAMHEHUE MPOBOIHUKOB.

PaGota wm M™MoOmHOCTE dyeKTpHUeckoro Toka. 3akoH Jxoyms—JleHma.
DJIEKTPUYECKUE LEH U TTOTPEOUTETHN dJISKTPUUECKON dHeprun B ObITy. KopoTkoe
3aMbIKaHHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1eiiCTBHE MMOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MarautHoe mosie 3eMJIM W €ro 3HaueHWe Ui KU3HU Ha 3emiie. OmnbIT
Opcrena. MarHuTHOE MoJI€ AJIEKTPUYECKOTO ToKa. [[puMeHeHne 31eKTpOMariuToB
B TeXHUKE. J[eHiCTBME MAarHUTHOTO TOJISl HA TPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIIb
MOCTOSIHHOTO  TOKa. KCrosib30BaHWE  DJIEKTPOABUTATENICH B  TEXHUYECKHUX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.

Omnertel @apanes. SBnenne snekTpoMarHuTHOM MHAYKUMH. [IpaBuno Jlenna.
DJIEKTpOreHeparTop. CniocoOb1 MOJTyYCHUS AJIEKTPUUECKOMN SHEPIHUHU.
DJIEKTPOCTAHITUN HAa BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUH.

Hemoncmpauuu.

DIIeKTpU3aLUs TEJL.
JIBa po/1a 3JIEKTPUUYECKUX 3apsAI0B U B3aUMOJICVCTBHUE 3APSIKEHHBIX TEJL.
YCTpOUCTBO U ICHCTBUE IIEKTPOCKOIIA.
DJIEKTpOCTaTHYECKAsd UHAYKIIUS.
3aKOH COXPAHEHHUS AEKTPUUECKUX 3aPSAIOB.
[IpOBOIHUKY U JUBJEKTPUKHU.
MoaenupoBaHHU€e CHUJIOBBIX JJUHUHN SJIEKTPUYECKOTO MOJIS.
M CTOYHMKH TTOCTOSTHHOTO TOKA.
JlercTBUS 3IEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHUU TOK B KUIKOCTH.
. 'a3oBbI1 pa3ps.
. I3mepenue cuibl Toka aMIepMETPOM.
. I3mepenue 3JIeKTpUYECKOro HanpsKEHUsI BOJIbTMETPOM.
. Peocrar n marazuH COmpOTUBIICHUMN.
. BzaumopencTBue moCTOSHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXXHOCTH PA3/ICJICHUS MMOJFOCOB MarHuTa.
. MozienupoBaHre€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmneIT Dpcrena.

MarauTHoe 1oJie ToKa. DJIEKTPOMArHuT.

JleiicTBME MarHUTHOTO MOJI1 Ha TPOBOJHUK C TOKOM.

DJIEKTPOJIBUTATENh OCTOSTHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON UHIYKIIUH.

OmnbiThl Dapajes.

3aBUCMMOCTh HAIpaBJICHUS WHAYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBECHMS.

DJIEKTPOTreHEePaTOP MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o u kW

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbiTel 1O HAOMIOACHUIO JJEKTpU3AlMM Tl MHAYKUUMEH U 1pu
CONPUKOCHOBEHMH.

HccnenoBanne NEWCTBUS  DIIEKTPUYECKOrO IO HA IPOBOJAHUKH U
JUAJIEKTPUKH.

COopka u poBepka padOoThI JIEKTPUUECKOH LIETH TOCTOSHHOTO TOKA.
M3Mmepenne U peryampoBaHue CHIIbI TOKA.

M3mepenne u peryiampoBaHnue HANPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Y€pe3 PEe3UcCTop, OT
CONPOTHUBIIEHUS PE3UCTOPA U HAIIPSKEHUS HA PEZUCTOPE.

OneITsI, JEMOHCTPHUPYIOLIUE 3aBUCUMOCTD AIEKTPUYECKOTO
CONPOTUBIICHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOLAAW IIOIEPEYHOIO
CEUYEHMS U MaTepHaa.

[IpoBepka mnpaBuiia CIOXKEHUS HANPSHKEHUHW MPHU TOCIEI0BATEIHHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia Mg CWIbI TOKa IPU IApaJUIEIbHOM COEIWHEHHUU
PE3UCTOPOB.

Onpenenenue pabOThI IEKTPUUYECKOTO TOKA, HAYLIETO YEPE3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOIO TOKA, BBIAEISEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Y€pe3 JIAMIIOYKY, OT
HaIIpSDKEHUS Ha HE.

Onpenenenue KII/] HarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/ICMCTBUS TOCTOSIHHBIX MarHUTOB.
N3ydyeHne MarHuTHOTO 1OJIsI TIOCTOSIHHBIX MarHUTOB MPU UX 00BbEIUHEHUN
Y Pa3ACIICHUN.

HccnenoBanue NeWCTBHS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.
OneITbl, JEMOHCTPUPYIOLUIME 3aBUCHMOCTb CHJIBI  B3aUMOJACHCTBUS
KATYIIK{ C TOKOM M MarHuTa OT CHJIbI TOKA U HAIIPABJICHHSI TOKA B KaTYIIIKE.
M3y4yeHue neicTBUS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.



19. KoHcTpyHpoBanue v u3yueHue padoThl JJIEKTPOIBUTATEIS.

20. M3mepenue KII/I 351eKTpoIBUTaTENbHOM YCTAHOBKH.

21. OnBITBI IO HUCCIECAOBAHUIO SIBJICHUSA DIIEKTPOMArHUTHON WHIYKIUU:
WCCIICIOBAHUE W3MEHEHHWN 3HAYEHHWS W HANPAaBICHUS HWHIYKIIMOHHOIO
TOKA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe [nBwkeHHe. MarepuanbHas Touka. Cucrema oOTcuéra.
OTHOCHUTENIBHOCTh MEXAHWYECKOTO JBHKEHUS. PaBHOMEpHOE NPSIMOJIMHEHHOE
nBrxkeHne. HepaBHomepHOe npsMonuHeiiHoe aBrxeHue. CpeaHsas 1 MTHOBEHHas
CKOpOCTB T€Jla TP HEPAaBHOMEPHOM JIBHKECHUH.

VYckopenue. PaBHOycKOpeHHOE MpsMOJIMHEHOe aBmxkeHue. (CBoOogHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE nBMkeHHME MO OKpyxkHocTu. Ileprog u vacrota oGpaieHus.
JIunelinas u yrioBas CKOpOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

[lepBbiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMT CynepnO3UINN CHIL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuna TpeHHs: CHIa TPEHHUS CKOJIBKEHHUs, CHJIa
TPEHUs IOKOs1, APYTUe BUJIBI TPCHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. YCKOPEHHE CBOOOIHOTO
najgeHus. JBwxenne mianetr BOKpyr Comnuma. IlepBas kocmmueckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPJOIO TeJIa € 3aKPEINIEHHON OCBIO BpalieHus. MoMeHT cuibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne nmvmyinbca. UMnynbe cuiibl. 3aKOH COXpPaHEHHMS
UMITyJbca. PeakTuBHOE NBUKEHHE.

Mexanuueckass pabora W MOHIHOCTh. Pabora cui TsKecTH, yHpyrocTH,
TpeHust. CBs3b d3Hepruu u padbotsl. [loTeHnnanbHas sHEprus Teaa, NOJHATOrO Hajl
IIOBEPXHOCTHIO 3eMiM. [IoTeHInanbHas sHeprus ckatoi npyxuHel. Kunetnueckas
sHeprus. Teopema O KMHETHYECKOW SHEPIHMU. 3aKOH COXPAHECHMS MEXaHUYECKOU
DHEPIUH.

Jlemoncmpayuu.

1. HaOmroneHne MexaHM4eCKOro JABM)KEHHUS Tella OTHOCUTENIBHO Pa3HBIX Tel

OTCYETA.
2. CpaBHEHME NyTE€W W TPACKTOPUM JABWKEHHS OOHOTO M TOTrO XK€ Tela
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.

3. M3mepenue CKOpOCTH U YCKOPEHUS MPSIMOIUHEUHOTO JIABUKEHHUS.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JBUKECHUS.

5. HaOmronenue aBukeHUs Tena Mo OKPY>KHOCTH.



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

HabumroieHne MexaHU4YeCcKuX sIBICHUMN, TPOUCXOASIIUX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU OTHOCUTEIILHO
KaOuHeTa (PU3UKHU.

3aBUCHUMOCTh YCKOPEHUS Te€ja OT MACChI Tela W JCUCTBYIOIIEW HA HETO
CHJIBL.

HabumroneHne paBeHcTBa CUJl IPU B3aUMOAECUCTBUH TEIL.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKECHUU.

[lepenaya umMIryabca py B3aMMOJEHCTBUU TEN.

[TpeoOpa3oBanHus SHEPTUU MPU B3AUMOACHCTBUH TEJ.

CoxpaHeHre UMITyJIbCa PU HEYTIPYTOM B3aUMOJICUCTBUH.

CoxpaHeHue UMITyJIbCca TPU a0COIOTHO YIPYTOM B3aUMOAECHCTBUH.
HabmroneHne peakTUBHOTO JIBUKEHHUSL.

CoxpaHeHHre MEXaHUYECKON YHEPTHH MTPH CBOOOTHOM IMaeHUH.
CoxpaHeHrne MEXAaHUYECKOW DHEPTUU NIPU JBHKECHUU TEJa MO IEHCTBUEM
IPY>KUHBI.

Jlabopamopnsie padomul u onsimel.

1.

10.

11.

KoHcTpynpoBanue TpakTa [jisi pa3roHa W JajJbHEWIIEro paBHOMEPHOTO
JBHDKCHUS IAPUKA WIH TEJICKKH.

OnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUSI OpycKa WM JBUKECHUS
HIapyKa Mo HaKJIOHHOW IUIOCKOCTH.

OnpeneneHue yYCKOpEHHsl Tejla MPU PaBHOYCKOPEHHOM JBHKCHUHU 10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH TMYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBH>KCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HayaJbHOM CKOPOCTU IYTM OTHOCATCS KakK PsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUSI OT CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Onpenenenne kodhUIeHTa TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenue padOTHI CUJIbI TPEHUS NIPU PABHOMEPHOM JBUKEHHUH TEJIa 10
TOPU30HTAIBLHON TOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIPYrOCTH TIPU  TOABEME Tpy3a C
UCITI0JIb30BAHUEM HETOABUKHOTO U TMOJBUKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXPAaHEHHUS DHEPTHH.

Pasznen 9. Mexannueckue K0J1e0aHUA M BOJHLI.



KonebarenbHoe aBmxeHne. OCHOBHBIE XapaKTEPUCTUKN KOJICOAHUMN: IEPHOJI,
4acToTa, aMIUIUTyAa. MaremaTuyeckuil U NpyKUHHbIM MadaTHUKU. [IpeBpamienue
SHEPIrUM MPU KOJIeOATETbHOM JIBUKEHUH.

3aryxatomue  koieOaHus.  BeIHyXkaeHHble — KojeOaHus.  Pe3oHaHc.
Mexannuecknue BoOdHbL. (CBONCTBA MEXAaHUYECKUMX BOJIH. [IpomonbHbie U
IIONEpEYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
Mexanndeckre BOJIHBI B TBEPJOM TeJIe, CEHCMUYECKHE BOJIHBI.

3Byk. I'poMKOCTh 3Byka M BbicoTa TOHAa. OTpaxeHue 3Byka. MH(pa3Byk u
yIIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue koneGaHUil Tesn MOA JAEWCTBUEM CHUJIbI TSXKECTH U CUJIbI
YIOPYTOCTH.

Habmronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HabGnronenue BoIHYKIEHHBIX KOJEOaHUI 1 pe30HaHca.
Pacripoctpanenne npoJoabHBIX U MONEPEYHBIX BOJH (Ha MOJIETIH).
HabumroieHne 3aBUCHUMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKyCTHYECKHI1 pe30HaHC.
Jlabopamopuvie pabomul u onvimul.
1. OmpegeneHne 4YacTOTbl M MEpUOAA KOJEOAHMII MaTeMaTH4eCcKOro
MasiTHUKA.

2. OmnpeneneHue 4aCTOThl U IEpHUOAA KOJIeOaHUH NPYy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPHUOJIa KOJIEOAHUM MOJIBEIIEHHOTO K HUTH

rpy3a OT JAJIMHBI HUTH.
4. WccnenoBanue 3aBUCUMOCTH TIEPHUOA KOJICOAHHUH MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka He3aBUCMMOCTH NEepUoAa KosieOaHuil rpysa, MOJABELUIEHHOIO K
HUTH, OT MaccChl Ipys3a.

6. OmbITBI, JEMOHCTPUPYIOLIUME 3aBHCHUMOCTh  Tepuoaa  KojeOaHui
NPYKMHHOTO MasiTHUKA OT MACChI IPpy3a U )KECTKOCTU MPYKUHBI.

7. W3Mmepenue yckopeHust CBOOOJHOTO MaeHHUS.

Pazgen 10. D1eKTpOMarHuTHoOE MoJie M 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIe.  ODJEKTPOMAarHuTHble  BOJHBL.  CBONCTBa
AIIEKTPOMArHUTHBIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHHe
JIEKTPOMArHUTHBIX BOJIH JUJISl COTOBOM CBS3H.

OnekTpomMarauTHas npupoga csera. CKopocTh cBera. BoiaHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.
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Jlabopamopnuvie pabomel u onvimeot.
1. W3ydeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOUIBIO MOOMIJIBHOTO
TenedoHa.

Pasznea 11. CBeroBble siBJICHHS.

JlyueBas  mogmens  cBera.  HMcrounmkm — cBeta.  [IpsamonuneriHoe
pacnpoctpaneHue cseta. 3atmenus Connua u JIyHnel. Otpaxenue cera. [1nockoe
3epKasio. 3aKOH OTPaKEHMS CBETA.

[Ipenomnenune cBera. 3akoH IpenomieHus cBera. llomHoe BHyTpeHHee
oTpaxxeHue cBeTa. Mcrnoiapb30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHYECKUX CBETOBOJAX.

JIunza. Xon aydeit B anH3e. OnTrueckas cucreMa (poroamnmnapaTa, MUKpOCKOIa
u Tesneckomna. a3 kak onrnyeckas cucrema. biim3opykocTs 1 JalTbHO30PKOCTb.

Paznoxenne Oemoro cBera B cmekTp. OmbiTel Heiorona. CrokeHue
CIEKTpaJbHBIX IBETOB. Jlucniepcust cBeTa.

Jlemoncmpayuu.

[IpsiMosIMHEHOE pacIpOCTPAaHEHUE CBETA.

OTtpakeHue cBera.

[Tomyuenue n300pakeHNii B TIIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuyecknii CBETOBO/,.

Xop nydeit B coOuparonieit JIMH3e.

XO0J ny4yer B pacCenBarOIIEH JIMH3E.

[Tomyuenue n300pakeHnii ¢ TOMOIIBIO JINH3.

[Mpunuun aeictBus GoroamnmapaTa, MUKPOCKOTIA U TEIECKOTIA.

10. Mopenb riasa.

11. PaznosxeHue 06enoro cBera B CHEKTP.

12. [lomy4yeHue 6e50ro cBeTa MpH CI0KEHUHU CBETA PA3HBIX LBETOB.

Jlabopamopuvie pabomul u onvimel.

1. HMccnepoBaHue 3aBUCUMOCTHM yrila OTPAXKEHHsS CBETOBOTO Jiyda OT yIUIa
NaJCHUS.

2. M3ydeHue xapakTepUCTHK U300pakeHUs IpeIMEeTa B IJIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yria MPEJOMIIEHUS] CBETOBOIO Jyya OT yria
NaJeHUsl HA TPAHULIE «BO3yX—CTEKIIOM.

4. llonmydeHue n300paxeHU ¢ TOMOIIbIO COOMPAIOILEH JINH3BI.

5. Ompenenenue (pPOKyCHOTO pacCTOSIHUS M ONTUYECKOW CHJIbI coOMparomien
JIMH3BI.

6. OIBITHI 110 Pa3JI0KEHUIO OETIOr0 CBETA B CHEKTP.

7. OnbITBI O BOCHPHSATHIO LIBETA MPEAMETOB IPH UX HAOIIOJACHHUM 4Yepes3
[[BETOBBIE (PUIIBTPBHI.
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Pa3nen 12. KBantoBbie IBJICHHUA.

Omnwitel Pesepdopna u mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue U norioiieHre cBera aroMoM. KBaHThl. JIMHEHYaThie CIEKTPHI.

PamnoaxktuBHOCTh. Anb(a-, 6eTa- u raMma-u3nydeHusi. CTpoeHHE aTOMHOTO
anpa. Hyknonnas wMogens aromHoro sapa. HM3oronmsl. PaanoaxtrBHBIE
npepaieHus. [lepron nonypacnana aTOMHBIX sIEP.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOTO M MAacCOBOTO YHCEIL.
DOHeprus CBA3M aTOMHBIX saep. CBsA3bp Macchl W 3HEpruu. Peakuuwu CUHTE3a U
nenenus anep. ctounuku sneprun ConHIa U 3BE3I.

Snepnas sHepreruka. J[eMCTBHS paaMOaKTUBHBIX HW3IYYECHHM HA IKUBBIC
OpraHU3MBbl.

Jlemoncmpayuu.

1. CnexkTpbl U3Ty4YE€HUS U TOTJIOICHUS.

2. CnekTpsl pa3IuyHbIX T'a30B.

3. ChekTp BoAoOpoaa.

4. HaOmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus usiydyeHus: IpUPOIHBIX MUHEPAJTIOB U MPOLYKTOB.

Jlabopamopuvie pabomul u onvimul.

1. HaGnroneHue CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3IIyYCHHUS.

2. HccrnenoBaHue TPEKOB: U3MEPEHHUE JHEPIHMM YacTULBI 10 TOPMO3HOMY

nytu (1o poTtorpadusim).

3. M3mepeHue pagnoakTuBHOrO (PoHa.

IMoBTOPUTEIBLHO-0000 1AM MOYTb.

[ToBTOpUTENHEHO--0000MTAIONUN MOAYJIh TPEAHA3HAYEH /JI CUCTEMAaTH3aIluU
¥ 000011IeHUs TTPEAMETHOTO COJIEP>KaHUS U OTbITA ACSITEIIbHOCTH, MPUOOPETEHHOTO
Py W3YYCHUH BCETO Kypca (U3HMKH, a TaKXKe IJIs MOATOTOBKH K OCHOBHOMY
TOCYJapCTBEHHOMY 3K3aMeHY MO (U3HMKe i1 OO0ydJarolIMXCs, BRIOPABIIUX ATOT
y4eOHBIN NpeIMeT.

[Ipy “3ydyeHUU JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEeILHOCTH, HA OCHOBE KOTOPBIX 0OECHeunBaceTCsl JOCTHXKEHUE MPEIMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pE3yJabTaTOB  OOydeHus, (GOpMHUpYETCS
€CTECTBEHHOHAYYHAs! TPAMOTHOCTH: OCBOEHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJIAJCHUE YMEHUAMH OOBACHATH (PU3Myeckue
ABJICHUSI, TPUMEHSS TMOJyYEHHbIE 3HAHMS, pelaTh 3aJa4ud, B TOM YHCIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAIbHBIE.

[IpuHIMNIMATBHO IEITEILHOCTHBIN XapaKTEP JAHHOTO pa3esa peain3yeTcs 3a
CYET TOTO, YTO 00YyHArOUIUECS BBINOJHAIOT 3aJaHusl, B KOTOPBIX UM MPEIJIaraeTcs:



Ha OCHOBE IIOJIyYEHHBIX 3HAHMHM pacrno3HaBaTh M HAyYHO OOBICHSTH
(duznyeckue SBICHUS B OKPY’KarOLEH NpUpoJe U MOBCEAHEBHON KU3HU;
UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIENOBaHUS (PU3UUECKUX SBIICHUH, B TOM
YuUCIIe 1S IPOBEPKH TMIIOTE3 U MOJYYEHHSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATH HAy4YHBIE OCHOBBI HamOoJiee BaXXHBIX JOCTH)KCHHUU COBPEMEHHBIX
TEXHOJIOTH, HAIPUMEP, NPAKTUYECKOIO MCIOJIb30BAHMS PA3JIMYHBIX HCTOUHHUKOB
DHEPIrUM Ha OCHOBE 3aKOHA IIPEBPAILCHMS M COXPAHEHMs BCEX M3BECTHBIX BHUJIOB
DHEPIUU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuenune pu3uku Ha ypoBHE OCHOBHOI'O OOILEro 00pa3oBaHMs HAIPaBICHO

Ha JIOCTIKCHHUE JTUIYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pe3yJIbTaTOB.

B pesynbrare u3ydeHust GU3NKKA Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUs

y oOyuaronierocst 6ynyt copMupoBaHbl CIEAYIONINE TUYHOCTHBIE PE3YJIbTATHI B
YJacTH:

1) maTprMoTH4YECKOro BOCIMTAHUSA:

— IPOSIBIICHHE MHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOMN
buznueckoil HayKu;

— IIEHHOCTHOE OTHOIIICHUE K JIOCTHKEHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpamaaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJIEHUH OOIIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUMN
bu3uKY;

— OCO3HAHUE BAXXHOCTH MOPAIbHO--3TUYECKUX MPHUHIIUIIOB B JACSATEIbHOCTH
YYEHOT0;

3) 3¢TeTHYeCKOr0 BOCIIUTAHUS:

— BOCHPUITUE ACTETUUECKUX KauyeCTB (PU3MYECKONW HAyKH: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

— OCO3HaHWE IEHHOCTH (U3MYECKOM HAyKH KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHUS MHpPA, OCHOBBI Pa3BUTHUSl TEXHOJIOTWM, BAXKHEHIIEH COCTaBIIAIOLIEH
KYJbTYPBHI,

— pa3BUTHE HAay4YHOU JHO0O3HATEIHLHOCTH, WMHTEpPEca K HCCIEN0BATEIbCKON
NEATEIIbHOCTH;

5) dopvupoBaHus  KYJbTYpPbl 3A0POBbSI H  3MOLHMOHAJBHOIO
0/1aronoJIyyus:

— OCO3HAHME LIEHHOCTH Oe3omacHoro oOpas3a JKH3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BAXXHOCTU TPAaBWJI OE30MacHOTO TOBEACHHS Ha
TPaHCIIOPTE, HA J0POrax, ¢ 3JIEKTPUUYECKUM M TEIUIOBBIM OOOpPYAOBAHHEM B
JIOMAITHUX YCIIOBUSIX;

— c(pOopMHUPOBAHHOCTH HABBIKA PEIICKCUH, TPU3HAHKE CBOETO MPaBa Ha OIHUOKY
Y TAKOTO )K€ MpaBa y IPyroro 4ejiOBEKa;

6) TpPy10BOIr0 BOCIMTAHUS



— AKTUBHOE y4YacTHU€ B PEUICHUM MPaKTUYECKUX 3adad (B paMKax CEMbH,
oOpa3oBaTeNbHONM OpraHM3allMM, TOpojia, Kpas) TEXHOJOTHYECKOH U
COIMAJTbHON HAMPABIEHHOCTH, TPEOYIOMINX B TOM YHCIIC ¥ (DU3UICCKUX 3HAHUH;
— HHTEPEC K MPAKTHUYECKOMY M3YUEHUIO TPOQeCcCrii, CBA3aHHBIX ¢ (PU3UKOI;

7) IKOJIOTrH4eCKOro BOCIIMTAHUSA:

— OpHUEHTalUsl Ha NMpUMEHEHUEe (PU3MYECKUX 3HAHUW JUIs pEIICHUs 3ajad B
o0JlacTh OKpy»Karollel cpeabl, IUIAaHUPOBAHUS TOCTYMKOB W OILICHKH UX
BO3MO>KHBIX TTOCJICACTBUU JIJISI OKPYKAIOIIEH CPEIBI;

— OCO3HAHHUE TJIO0ATBHOTO XapaKTepa AKOJOTMYECKHUX MpoOieM U MyTel ux
pelieHus;

8) agmanTanuu K HU3MEHSIIMMCH YCJOBHAM COLMAJBHON U NPUPOIHOMN
cpeabl:

— TOTPEOHOCTh BO B3aWMOJACHCTBHUU TIPH BBHITIOJIHGHUHM WCCIICIOBAHUN U
MPOCKTOB (DU3UYECKON HAIPABICHHOCTH, OTKPBITOCTh OMBITY W 3HAHUSIM
IPYTUX;

— TIOBBIIICHUWE YPOBHSA CBOEM KOMIIETEHTHOCTH YEpE3 MNPAKTUYECKYIO
JeSITCIbHOCTD;

— MOTPEOHOCTH B (POPMUPOBAHUY HOBBIX 3HAHUH, B TOM 4YHnciie (DOPMYITUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTAX U SBICHUSAX;

— 0CO3HaHHE ACPUITUTOB COOCTBEHHBIX 3HAHUHN W KOMIIETEHTHOCTEH B 00J1acTH
buzukwy;

— IJJAHUPOBAHHME CBOETO Pa3BUTHUA B MPUOOPETEHUH HOBBIX (PU3HMYECKUX
3HAHUM;

— CTpEeMJICHHE aHAIM3UPOBATh M BBISBIIATH B3AMMOCBS3U IIPUPOJIbI, 00IIIECTBA U
HSKOHOMUKH, B TOM YHCJIC C UCTIOJIb30BaHUEM (DU3UUECKUX 3HAHUH;

— OIICHKAa CBOMX JEHUCTBUM C YYETOM BIIMSHUSA Ha OKPYKAIOWIYIO Cpexdy,
BO3MOKHBIX TJ100aJIbHBIX TTOCIICICTBUM.

METAIIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare 0cBO€HHS TPOrpaMMbl IO (PU3HKE HA YPOBHE OCHOBHOT'O OOILIETO

oOpazoBanusi y oOydarwomierocss OyayT chOpMUPOBaHBI MeTaNpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MTO3HABATEIbHBIC YHUBEpPCATIbHbIE YUeOHbIC JEHCTBUA,
KOMMYHUKATHUBHBIE  yHUBEpCaJIbHbIE  y4eOHBIE  JCHCTBUA,  PETYJISATUBHBIC
YHUBEpCaIbHBIC YIeOHBIC TCHCTBUSI.

IMo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiicTBUS

ba3oBble J1ornueckue 1eMcTBHUA:



BBISIBIISITH M XapaKTepU30BaTh CYIIECTBEHHBIE NPHU3HAKU OOBEKTOB
(s1BICHUIN);

yCTaHaBIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(DUKAIIUNA, OCHOBAHUS TSI
0000111eHNS ¥ CpaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B paCCMAaTPUBAEMBIX (haKTax,
JAHHBIX U HAOJIIOICHUSX, OTHOCAIITUXCS K (PU3UIESCKUM SIBIICHUSIM;
BBISIBIISITh MTPUYMHHO--CJICICTBEHHBIC CBSI3U TPU HU3YyYE€HUU (PUINYECKUX
SIBIIGHUH ¥ TIPOLIECCOB, JENIaTh BBIBOJBI C HCIIOIH30BAHUEM JACTYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUEHHUH, BBIIBUTaTh THIIOTE3bI O B3aUMOCBS3SIX
(bU3NYECKUX BEIUYHH;

CaMOCTOSITENIbHO BBIOMPATH CIIOCO0 pelieHns yueOHON pu3ndeckoi 3a1aun
(cpaBHEHME HECKOJBKHX BapUaHTOB pEIICHHs, BBIOOp Haubosee
MOJIXOJISIIIIETO ¢ yUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble nuccienoBareibCcKHe JeiiCTBUSL:

HCTIOJIb30BaTh BOIIPOCHI KaK MCCIIEA0BATEIbCKUA HHCTPYMEHT TTIO3HAHUS,
MIPOBOJUTH IO CAMOCTOSTEIIBHO COCTABJIEHHOMY IUJIAHY OIIBIT, HECJIIOKHBIN
(bU3NYECKUIT IKCIEPUMEHT, HEOONBINOE HCCeA0OBaHNEe (PU3UUECKOTO
SIBJICHUSI;

OIICHMBAaTh Ha TMPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OPMAIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICOBAHUS UJI SKCIIEPUMEHTA,;

CaMOCTOATENILHO (hOPMYJIMPOBaTh OOOOIIICHUS W BBIBOJIBI 110 Pe3yibTaTaM
MPOBEAEHHOT0 HAOIOACHUS, OTIBITA, UCCIICIOBAHUS;

MPOTHO3WPOBATh  BO3MOXXHOE  JaJbHEWIIEe pa3BUTHE (DUINICCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKECHHS 00 X Pa3BUTUHA B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pabora c nnpopmanueii:

IIPUMEHSTDH PA3JINYHBIE METOJIbI, HHCTPYMEHTHI U 3alIPOCHI IIPU MOUCKE U
orOope MH(MOpPMALNUK WM JAHHBIX C YYETOM MPEIJIOKEHHOW y4eOHOM
¢duznueckoil 3a1auu;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOSITEJIbHO ~ BBIOMpaTh ONTUMAJIbHYIO (OpMYy MpEACTABICHUS
uHbOpMaAIlMM W WUIIOCTPUPOBATh pelIaeMble 3aJa4d  HECIOXKHBIMU
cXeMaMu, IuarpaMmmMaMu, HHOU rpaduKoi U uX KOMOMHAIIUSIMHU.

KoMMyHMKATHBHbIE YHHBEPCAJIbHbIE YYeOHbIe 1eCTBUA:

B XO7¢ OOCYXICHUS Y4eOHOTO0 Marepuana, pe3yJbTaToB JIa0OpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOI TEMBI U
BBICKA3bIBaTh HJCH, HAICIICHHBIE HAa PEIICHHWE 3aJaud W TOAJCpKAHUE
0J1aroxenaTeIbHOCTH OOIICHUS,



CONIOCTABIIATh CBOU CYXIEHHUS C CYXICHUSIMU JIPYTHMX YYaCTHHKOB
nuasnora, OOHapyKUBATh Pa3IMuUe U CXOACTBO MO3UITUH;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX;
MyOJUIHO TPEICTABIIATH PE3yIbTaThl BEITIOJHEHHOTO (PU3UYECKOTO OIBITa
(PKCIIepUMEHTa, UCCIIEA0BaHUS, IPOEKTA);

MMOHMMATh U UCIIOJIb30BaTh NPEUMYIIIECTBA KOMAHAHOW U MHIMBHAYaJIbHOU
paboThI IPU PEIICHUN KOHKPETHOW (PU3UUECKON MPOOIIEMBI;

NPUHUMATH 1IEJIM COBMECTHOU NIESITEIbHOCTH, OPTaHU30BbIBATh JIEUCTBUS
no e€ MOCTIKEHHUIO: paclpeneNiaTh pojiH, OOCYXIaTh MPOIECCH H
pE3yNIbTaThl COBMECTHOM pabOThI, 00001IaTh MHEHHS HECKOIBKUX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsl KaY€CTBEHHOI'O Pe3yJibTara Io
CBOEMY HaIIPaBIICHUIO U KOOPAUHUPYS CBOM JIEUCTBUS C APYTUMHU YICHAMU
KOMaH/Ibl;

OIICHMBATh KAa4ECTBO CBOETO BKJAJa B OONIMH MPOAYKT MO KPUTEPHSM,
CaMOCTOSITENIbHO C(OPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

PeI‘yJIHTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂ

Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CHUTYyaIUSAX, TPEOYIOIMNX
TUTsI petiieHust (GU3NICCKUX 3HAHUM;

OPUCHTHPOBATHCSA B  PA3IUYHBIX TOAXOJaX TMPUHATHS  PEIICHUIN
(MHIMBUAYaJIbHOE, TPHUHSATHE PEUICHUS B TPYIE, NPUHITHE PEIICHUM
rpynmnoi);

CaMOCTOSITEITEHO COCTaBJISATh aJITOPUTM PEIICHUS (PU3UICCKON 3a/1auu UITH
TUTaHAa HUCCIIEJOBAHUSA C YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATH MpeijiaraeMble BAPUAHTHI PEIICHUN;
nenath BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHbIN HHTEJICKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYalluu U IPEAIAraTh IUIaH €€ N3MECHEHUS;
OOBSCHATH, TPHUYUHBI  JOCTIDKEHUS  (HENOCTIDKEHHUS) pPe3yJbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCIIE B XOJl BBIOJHEHUS
(U3MYECKOro HUCCIAEAOBAHUS WM MPOEKTAa) Ha OCHOBE HOBBIX
00CTOSITENTECTB, W3MEHUBIIUXCS CHUTYyalllii, YCTaHOBIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUIM;

CTaBUTh ce0s1 HA MECTO JPYIOro YeJOBEKa B XO/1€ CIIOpa WM AUCKYCCUU Ha
Hay4YHYI0 TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIrOro;



pPU3HABaTh CBOE MPaBO Ha OMIMOKY MpU pelieHur (PU3NYecKuX 3a1a4u Uit
B YTBEPXKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

NNPEAMETHBIE PE3YJIBTATBI

K xoHI1y 00yueHus B 7 KJacce NpeAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YJAIOIINXCST YMEHUM:

UCIIONB30BAaTh  TMOHATHS:  (PU3MYECKHE W XUMHYECKHE  SIBICHMUS,
HAOJII0JIEHUE, SKCIIEPUMEHT, MOJENb, TUIIOTE3a, CIUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHMS BelecTBa (TBEpHOE,
KUOKOE, Ta3000pa3HOE), MEXAaHUYECKOE JBWKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJMHEMHOE), TPAECKTOpHUs, PaBHOACHCTBYIOIIASL
cuna,  nedopmauusa  (ynopyras, — IUIacTUYecKasi),  HEBECOMOCTb,
COOOIIAIONTUECS COCY/IbI;

pasznuuath sBIeHUS (audy3us, TEIIOBOE IBUKEHHE YACTHI] BEIECTBA,
pPaBHOMEpPHOE  JABW)KEHUE, HEPAaBHOMEPHOE JABWKEHUE, HHEpUUs,
B3aUMOJICHUCTBUE TEJI, PABHOBECUE TBEPHBIX TEN C 3aKPEIUVIEHHOW OCHIO
BpallcHUs, lepeada JaBJIeHUs TBEPABIMU TEIaMH, )KUJIKOCTIMHU U Ta3aMH,
atMoc(epHOE JaBjeHHE, IUJIABaHUE TeJ, NPEBpAIICHUs MEXaHUYECKOU
DHEPruMr) MO ONUCAHUIO UX XAPAKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh MPOSBICHHE HW3YYEHHBIX (PU3MUECKUX SIBJIEHUH B
OKpY)XaloIlleM MHpE, B TOM YHCIE€ (PU3NYECKUE SIBICHUS B MPUPOAE:
IPUMEPBI JABUKEHHUSA C PA3IMYHBIMU CKOPOCTSIMU B >KMBOM M HEXUBOH
OpUpOAE, ACUCTBUE CHUJIBI TPEHHUS B MPUPOJE U TEXHUKE, BIHSIHUE
aTMoc(epHOro JMaBJIeHHs Ha >KMUBOW OpraHW3M, IUIaBaHHUE PBIO, pbIYaru B
TeJe 4YeJ0BEeKa, IPU 3TOM NEPEBOJUTH MPAKTUUYECKYIO 3aJauy B y4eOHYIO,
BBIJIEJISITh CYILIIECTBEHHbBIE CBOWCTBA (IPU3HAKHN) (PU3UUECKUX SBICHU;
ONUCHIBATh U3yUEHHBIE CBOMCTBA TeNl U (PU3NYECKUE SIBJICHMS, UCIIONIb3YS
dusznyeckre BeMMIuHbI (Macca, 005EM, TUIOTHOCTD BEIIECTBA, BPEMsI, ITyTh,
CKOPOCTb, CPEIIHASI CKOPOCTh, CHJIA YNPYTOCTH, CHJIa TSHDKECTH, BEC Tena,
CUJIa TPEHUs, AaBiIeHue (TBEPIOTO TeNa, )KUIAKOCTH, ra3a), BEITAIKUBAIOIIAs
CUJIa, MeXaHu4deckass padoTa, MOILIHOCTb, IJIEYO CUJIbI, MOMEHT CHIIBI,
KOA(PUIIMEHT TIOJNE3HOTO JCHCTBUS MEXaHHW3MOB, KHHETHYECKas W
NOTEHIMANbHAS JHEPrus), NpPU ONUCAHUU TNPABWIBHO TPAKTOBATH
(U3UYECKUI CMBICIT UCIIOJIb3YEMbIX BETUYMH, UX 0003HAUYEHUS U €UHULIBI
(¢u3nyecKux BEIMYUH, HAXOAUTh (OPMYIbI, CBSA3BIBAIOLIME JaHHYIO
(¢u3NYECKyI0 BEIWYMHY C JpPYTMMHU BEJIMYMHAMM, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYNH;



XapaKTepU30BaTh CBOICTBa TeJ, (PU3NYECKUE SBJICHUS U IPOLECCHI,
UCIIOJIB3YS MpaBUJla CJIOKEHUs CUJT (BOJb OJHOM MpsMOii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBECHs pbryara (0yoka),
«30JI0TO€ TIPABWJIO» MEXAHUKHM, 3aKOH COXPAHEHUsS MEXAHUYECKOU
DHEPruM, MpPH STOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA U
3aIIMChIBATh €70 MAaTEMATUYECKOE BBIPAXKEHNUE;

OOBACHATH (pU3MUECKUE SBJIECHMS, POIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallud IPAKTUKO-OPHUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh MIPUYUHHO--CJIEACTBEHHBIE CBSA3HM, CTPOUTH OOBsICHEHUE U3 12
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOMCTBA (PUINYECKHUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarb pacuy€THbIE 3anadyd B 1—2 JEHCTBUS, HCHOJIb3Ys 3aKOHBI H
dbopMmyIibl, CBS3BIBAIOIINE (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHAJIM3a
YCIJIOBHS 3a/1a4 3alUChIBATh KPATKOE yCIOBUE, MOJCTABIATh (PU3UUECKUE
BETUYUHBI B (DOPMYJIBI U TMPOBOJAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PELICHUs 3a/1ay, OLEHUBATh PEATMCTUYHOCTD
NOJIyY€HHOM (pU3NUECKON BEJIMUNHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEMUTh MPH MOMOIIU
(U3HYECKUX METOJIOB, B ONTMCAHUU UCCIIEIOBAHUS BBIIEISATH IPOBEPSIEMOE
IPEIoJIOKEeHNE (TUIOTE3Y ), pa3IndyaTh U UHTEPIPETUPOBATH NOTYyUEHHBIN
pe3ysbTaT, HaXOAWUTh OLIMOKM B XOJE OIBITA, AENaTh BBIBOJBI IO €ro0
pe3yabpTaram;

IPOBOJUTH OMNBITBI 1O HAOMIOACHHIOD (U3UYECKUX SABJICHHA WIU
(u3HYEeCKUX CBOMCTB TeN: (POPMYIUPOBATH IPOBEPSAEMbIE IPEATION0KEHHUS,
co0uparh yCTaHOBKY U3 MPEAJIOKEHHOT0 000pyAOBaHNUS, 3aIIUCHIBATD X0/
omnbITa U (POPMYIUPOBATH BHIBOIBI;

BBITIOJIHATD MPSIMBIE U3MEPEHUS PACCTOSHUSA, BPEMEHM, MACChI TEIa,
o0béMa, CHIBI W TEMIIepaTypbl C HCIOJB30BAHMEM aHAJOTOBBIX H
UpOBBIX MPUOOPOB, 3alMUCHIBaTh IIOKAa3aHHUS MPUOOPOB C YUYETOM
3a/IaHHON a0COJIFOTHOM MOTPEITHOCTH U3MEPEHHUI;

IPOBOANUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMYUHBI OT
JIpPYrol € HCIOJIb30BAHHEM MPAMBIX H3MEPEHUN (3aBUCHUMOCTU IyTH
PABHOMEPHO IBMKYILETOCA TENA OT BPEMEHU IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJIbKEHUSI OT Beca Tejla, KayecTBa OOpaOOTKM MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CWJIBI TPEHMS OT IUIOLIAINA COIPUKOCHOBEHMS TEJI, CUJIbI
YIPYTrOCTH OT YAJWHEHUS MPYKUHBI, BHITAIKMBAIOIICH CHIIBI OT 00BEMa
MOTPYKEHHON YaCTU TeJla U OT IUNIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Tela, OT TIIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJO, YCIOBHIMA
IJIaBaHUs TeJ, YCIOBUU paBHOBECHs pblyara v OJIOKOB), y4acTBOBAaTh B



IUIAaHUPOBAaHUHM  Y4eOHOTO HCCIENOBaHMs, COOMpaTh YCTaHOBKY U
BBITOJIHATh WM3MEPEHHUs, CIelys NpPeUIOKEHHOMY IUIaHy, (UKCHpOBATh
pe3yabTaThl TOJTYYEHHOW 3aBHCHUMOCTH (DU3MUYECKUX BEIMYMH B BHUJIE
NPEIJIOKEHHBIX Ta0nuil U TpaduKOB, AENaTh BBIBOJBI MO pPe3yiIbTaTaM
UCCIICIOBAHMS;

NPOBOJUTH KOCBEHHBIE H3MEPEHUs (PU3UYECKUX BEIHYUH (TUIOTHOCTH
BEIIECTBA KHUIKOCTH M TBEPIOTO T, CUila TPEHHUS CKOJIBKEHUS, TaBIICHHE
BO3/[yXa, BBITAIKHUBAIOIIAs CUJa, JCHCTBYIONIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  Teno, Kod()PHUIMEHT TMONe3HOr0  JEWCTBUS  MPOCTHIX
MEXaHHU3MOB), CJIenys NPEIJIOXKEHHOW HHCTPYKIMU: TPHU BHINOTHECHUH
U3MEpEeHUN CcoOMpaTh HKCIEPUMEHTAIBHYI0 YCTAaHOBKY W BBIYHCISTH
3HaYeHHE UCKOMOM BEITMYMHBL;

coOroAaTh MpaBuja TEXHUKUA 0€30MacHOCTH IpH padboTe ¢ 1a00paTOPHBIM
obopymoBaHUEM;

yKa3bpIBaTh MPUHIMIBI IEHCTBUS HMPUOOPOB M TEXHUYECKHX YCTPOUCTB:
BEChl, TEPMOMETpP, IAUHAMOMETp, COOOIIAIOIIUECs COCyAbl, OapoMerp,
pBIYar, MoABMKHBINA M HENMOIBM)KHBIN OJIOK, HAKJIOHHAS TNIOCKOCTH;
XapaKTepu30BaTh MPHUHIUIBI  JIEHCTBHS HM3YyYCHHBIX TNPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha WX OMHCAHHA (B TOM YHCIE:
NOJIIMITHUKY, YCTPOMCTBO BOJOMPOBOAA, THAPABIMYECKHHA Ipecc,
MaHOMETp, BEICOTOMED, MOPITHEBO HACOC, ApEOMET), UCTIONb3Ys 3HAHUS
0 CBOMCTBaxX (pU3MUECKUX SBICHUN U HEOOXOTUMBbIC (DU3HUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOJUTh  NpUMEPHl  (HAXOAWUTh HWHQPOpPMAIMIO O  TpUMEpax)
NPaKTUYECKOTO HCMOIb30BaHUS (U3NYECKHX 3HAHUA B IOBCEIHEBHOM
KU3HU JJ1s1 obecrieueHusi 0€30MacHOCTH Mpu oOpalieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUSI 3I0POBbS U COOIOICHUSI HOPM
IKOJIOTUYECKOTO TOBEJICHUS B OKPYKAIOIIEH CpeE;

OCYILECTBJIATh OTOOpP HCTOYHUKOB HHPopmauuu B HHTepHEeTe B
COOTBETCTBUU C 33JaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCS
3HaHUH W TYyTEM CpaBHEHUS pPa3IUYHBIX HCTOYHUKOB BBIIEIATH
uHPOpMAIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOMKET OBITH
HEJIOCTOBEPHOM;

MCTIOJIb30BATh MPH BBIMOJIHEHUH YYEOHBIX 3aJaHIi HAYYHO--TIOMYJISIPHYIO
auTeparypy (GU3NYECKOro COAepKaHUs, CIIPABOYHBIE MAaTEPUAIIbI, PECYPCHI
cetu UurepHer, BiageTh MNpUEMaMH KOHCIEKTUPOBAHUSA TEKCTa,
npeobpazoBanus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/aBaTh COOCTBEHHBIC KPATKHE MUCHMEHHBIC M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(OpMAIK (PU3NIECKOTO COACPKAHUSA, B TOM



yucIie MyOJIuYHO JIeNIaTh KpaTKUe COOOIIEHUS O pe3ysIbTaTax MPOCKTOB UITU
y4€OHBIX MCCIEAOBAHHM, TP STOM TPaMOTHO HCIOJIb30BaTh M3yYCHHbBIN
NOHSATUUHBIN ammapaT Kypca (U3HKH, COIMPOBOXKIATh BBICTYIJICHUE
MPE3EHTALUEN;

NpU BBITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUU pacrpenessiTh
00S13aHHOCTH B TPyNIlE B COOTBETCTBHMU C MOCTABJICHHBIMU 3aJla4yaMH,
CJICIWTHh 34 BBIIOJHCHUEM IUUIaHA JCHUCTBUM, aJE€KBAaTHO OLICHUBAaTh
COOCTBEHHBIM  BKJAJ B  JEATEIbHOCTb  TPYMNIbl, BBICTPAUBATH
KOMMYHHKATUBHOE B3aUMO/JICVICTBHUE, YUUTHIBAsI MHCHUE OKPYKAIOIIUX.

K xoHiy 00yueHus B 8 kjacce npeIMETHbIC pe3yJibTaThl HA 0230BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSl YMEHUI:

MCIOJIb30BaTh MOHATUA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE ABUKCHUE
aTOMOB M MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILIECTBA, KPUCTAUIMYECKUE U
amop(HBIC TeJa, HACHINICHHBIM ¥ HEHACHIIIEHHBIM TMap, BIAXHOCTH
BO3/lyXa, TEMIIeparypa, BHYTPECHHSAS DSHEPTUs, TEIJIOBOW JBUTaTENb,
AJIEMEHTAPHBIN AJICKTPUUYECKUN 3apsiJl, SJIEKTPUUYECKOE T0JI€, TPOBOIHUKHU
U IUDJICKTPUKH, TTIOCTOSHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE TIOJIE;
pasziuuath SBJICHUS (TETUIOBOE pacUIMpEHUE M CKaTHhe, Terionepeaaya,
TEIJIOBOE PAaBHOBECHUE, CMAUMBAHUE, KANWUIAPHBIE SIBIICHUS, WCHApPEHUE,
KOHJICHCAIWs, TUIaBJICHUE, KpUCTaJUIM3amus (OTBEpJieBaHUE), KHUIICHHE,
Terionepeaaya (TETUIONIPOBOHOCT, KOHBEKIIHS, U3JIyYEHUE),
ANEKTPU3ALMA TEJ, B3aUMOJICHUCTBUE 3aAPSIOB, NCHUCTBUS AIEKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TMOJIsi HA TPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAS UHAYKIIUS)
[0 OMNHUCAHUI0O HUX XAPAKTEPHBIX CBOMCTB MW HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBICHUE M3YYCHHBIX (PU3NUECKUX  SIBICHUU B
OKpY)KaloIeM MHpEe, B TOM 4YHCIe (u3ndeckue SBICHUS B TPHUPOJE:
MMOBEPXHOCTHOE HATSXKECHHWE U KANWJUISIPHBIC SIBJICHUA B TPUPOJE,
KpUCTaJUIbl B mOpuponae, uziaydeHue CosHIA, 3amMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJIEKTPHUECKHE
sIBJIEHUS B aTtMocdepe, JIEKTPUYECTBO KUBBIX OpPraHMW3MOB, MarHUTHOE
noJie 3emi, Apei @ MoIr0COB, POIIb MATHUTHOTO MOJIS JTSI )KU3HH Ha 3eMIie,
MOJISIPHOE CUSIHUE, TIPU HATOM IIEPEBOAMTH IPAKTUUECKYIO 3a7ady B
y4eOHYI0, BBIJCIATH CYIIECCTBEHHBIC CBOMCTBa (MpHU3HAKH) (HU3UUYECKHUX
SIBJICHUM;

ONUCHIBATh U3YYCHHBIE CBOMCTBA Tel U (U3UUYECKUE SIBJIICHUS, UCTIOIb3YS
¢dbu3nyecKkre BEeJIUYMHBI (TEMIlepaTypa, BHYTPEHHSISI SHEPIUs, KOJIUYECTBO
TEIUIOTHI, yJeJIbHAS TEIUIOEMKOCTh BEIIECTBA, YJEJbHAsA TEIIOTa



IUIaBJICHUS, yJeNbHas TeIUIoTa MNapooOpa3oBaHus, yleidbHas TEIoTa
CropaHusi TOIUIMBA, KOI(PPUIMEHT TOJIE3HOTO JEUCTBUS TEIIOBON
MalllMHbI, OTHOCUTEIIbHAS BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUH 3apsi, CUiia
TOKa, DJJEKTPUYECKOE HaIpsSHKEHUE, CONPOTUBIICHUE MPOBOJHUKA,
yAEJIbHOE COMPOTUBIICHUE BEIIECTBA, PA00TAa U MOUTHOCTH JIEKTPUUECKOTO
TOKa), MpU OMNUCAHUU TNPABWIHHO TPAKTOBATh (HUMUYECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYMH, 0003HAUYCHHS U €IUHULIBI (PU3NYECKUX BEIIUYUH,
HaXOJIUTh (DOPMYJIBI, CBS3BIBAIOIINE MTAHHYIO (DH3WYECKYIO BEIMUYMHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTHh TpauKd HM3YYCHHBIX 3aBUCHUMOCTEH
(GU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA T, (U3UYECKUE SBJICHUS M MPOIIECCHI,
UCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO--KUHETHUYECKON TEeOopuu
CTPOCHUSI BEIIECTBA, MPUHIIMI CYNEPHO3UIIMHU TOJIeH (HAa KaueCTBEHHOM
YpOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JiJisl ydyacTka 1enu, 3aKOH
Jxoynsa—JleHua, 3aKk0H COXpaHEHHUs SHEPTUH, IIPU TOM JaBaTh CJIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MAaTEMATUYECKOE BHIPAKECHHUE;
OOBACHATH (PU3UUECKUE MPOLIECCHl W CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTYallMi MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
MIPUYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBICHEHHE U3 1—2 JTOTHYECKUX
1aroB ¢ omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3UYECKUX SIBICHUH,
bu3NYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelar pacuy€THhlE 3aJadyd B 2—3 JCWUCTBUS, HCIOJIB3YS 3aKOHBI U
dbopMmyIibl, CBS3BIBAIOIINE (PU3MUECKHME BEIWYMHBI: HAa OCHOBE aHAJINM3a
YCJIOBUSI 3aJlaud 3alKMChIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JMAHHBIX I pelleHHs] 3aJadyd, BBIOUpPATh 3aKOHBI HW  (OPMYIIbI,
HEoOXoauMble JUIsi €€ pelieHus, MPOBOJIUTH PACUETHl M CPABHUBATh
MOJIYYCHHOE 3HAUYCHHE (PU3NUECKON BETUIMHBI C U3BECTHBIMH JTAHHBIMU;
pacro3HaBaTh NPOOJEMbI, KOTOPhIE MOXHO PEIIUTh TMPU MOMOIIU
(bU3MYECKUX METOJ0B, HCIOJL3Yysl OMUCAHUE HCCIEIOBAHUS, BBIACISATH
MPOBEPSAEMOE MPEAINOJIOKEHUE, OLEHUBATh IPABUIBHOCTh MOPSAKA
MPOBEJECHUS UCCIIEIOBAHUS, J€IaTh BBIBOIbI;

NPOBOAUTL OMNBITHI 1O HAOMIOJAECHUIO (U3UYECKUX SIBICHUW WIIU
(bU3UYECKUX CBOMCTB Tell (KaMWJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIEepaTyphl, CKOPOCTU TMPOIlecca OCThIBAaHUS U
HarpeBaHUsl TMPHU HU3IYYCHHH OT IIBETa H3JIydaromie (moriomaromiei)
MOBEPXHOCTH, CKOPOCTh MCIAPEHUSI BOJBI OT TEMIEpaTypbl KUIKOCTU U
MIomEaaM €€ MOBEPXHOCTH, OJJEKTPU3ALMUSA TEI H B3aUMOJACHCTBUE
ANEKTPUUYECKUX 3aps/iOB, B3aUMOJICUCTBUE TMOCTOSHHBIX MArHUTOB,
BU3yaJIM3allisl MArHUTHBIX [IOJE€H TTOCTOSIHHBIX MAarHUTOB, JEHWCTBUS



MarHuTHOTO TIOJII Ha IPOBOJHHUK C TOKOM, CBOMCTBA AJIEKTPOMATHHWTA,
CBOMCTBA JJIEKTPOJBUTATENsl IOCTOSHHOTO TOKa): (OpMyJIUpOBATH
IpOBEpsiEMbIE MPEANONI0KEHHS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py/I0BaHus, OMKUCHIBAThH XO/1 OTIBITA H (POPMYITHPOBATH BHIBOJIBL;
BBIIIOJIHATH MIPSIMbIE U3MEPEHMS TEMITEPATYPbl, OTHOCUTEIbHOM BJIaYKHOCTH
BO3/lyXd, CHJIBI TOKA, HANPSIKEHHUS C MCIOJIB30BAHMEM aHAJIOIOBBIX
npuOOpOB M JaTUYUKOB (PU3NYECKUX BEJIMYMH, CPAaBHUBATH PE3YJbTaThl
WU3MEPCHUI ¢ yIETOM 33IaHHON aOCOIOTHON MOTPEITHOCTH;

IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OAHOW (PM3HYECKON BETUYHUHBI OT
OpYroi C  UCHOJIb30BAaHUEM TMpPSMBIX M3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBIICHUSI IPOBOJHHMKA OT €ro JUIMHBI, IUIOIIAAX IONEPEYHOTO
CEYEHMS U YACIBHOIO CONPOTUBIIEHUS BEIECTBA IPOBOJHUKA, CHIIBI TOKA,
UAYLIEro 4Yepe3 MPOBOAHMK, OT HANpsDKEHUS Ha  IMPOBOJHHKE,
UCCJIEIOBAHUE TIOCIEAOBATENBHOTO M  MapajuIeJbHOTO  COEAMHEHUI
IPOBOJHUKOB): IUIAHUPOBATh HCCIEJOBaHUE, COOUpPATh YCTAHOBKY U
BBIMIOJIHATh WM3MEPEHUs, CJenys IMPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJI€ TaOIUI U TpaUKOB, 1eTaTh
BBIBO/IbI IO pE3YJIbTaTaM UCCIEI0BAHMUS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHHsS] (PU3NYECKUX BEJIWYUH (yHenbHas
TEIUIOEMKOCTh ~ BEILECTBA, COMNPOTUBIEHUE MPOBOAHMKA, paboTa W
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJAaHUPOBaTh W3MEPEHHs, COOUpPATh
AKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CIENysl MPEIJIOKEHHON HMHCTPYKLHH, U
BBIYHCIIATH 3HAUCHUE BEJIMYMHBI;

coOroAaTh MpaBuja TEXHUKUA 0€30MacHOCTH IpH padboTe ¢ 1a00opaTOPHBIM
000pyI0BaHUEM;

XapaKkTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HA MX ONUCAHUs (B TOM YHCIIE: CUCTEMA
OTOIUICHUS IOMOB, TUTPOMETP, TapoBasi TypOMHA, aMIIEpPMETP, BOIBTMETD,
CUETUMK DJIEKTPUUYECKOM DHEPIUM, 3JIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTeNbHbIE  DJIEKTPONPUOOPHI (mpumepsl), IEKTPUYECKUE
PEIOXPaHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUTATEIb TOCTOSIHHOIO TOKA),
UCTIONB3YSl 3HAHMS O CBOWCTBAxX (PM3MUECKUX SIBICHUN U HEOOXOIUMBIC
(u3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTEIIbHBIC
puOOPBI IO CXEMaM U CXeMaTUYHBIM pUCYHKaM (>KMJIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETpP, JBUraTelb BHYTPEHHErO CrOpaHUs,
AIIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbI JJIEKTPUUECKHX LENel c
NOCJIEIOBATEIbHBIM U NApaJIEIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3audas
yCIIOBHBIE 0003HAYEHMSI SJIEMEHTOB JIEKTPUUECKUX LIETEH;



OPUBOJIUTH  NpUMEPbl  (HAXOOUTh HHGMOpPMALMIO O  [PUMEPAX)
IPAKTUYECKOI0 HCIOJIb30BaHUS (PU3MUECKHX 3HAHUW B IOBCEIHEBHOU
KU3HH JJ1s1 oOecrieueHusi 0€30MacHOCTH Mpu oOpalieHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHHUSI 3I0POBbS U COOIOICHUS HOPM
HKOJIOTUYECKOTO TIOBEJICHUS B OKPYKAIOIIEH CpeE;

OCYIIECTBIISATh MOMCK HHPoOpMauu (U3HYECKOTO COJEp)KaHUS B
WHTepHeTre, Ha OCHOBE HMEIOLIMXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIETISATH HH(OPMAIIHNIO, KOTOPAs SIBIISIETCS
IPOTUBOPEUYUBON MM MOXKET ObITh HETOCTOBEPHOM;

UCTIOJIb30BATh MPH BHITIOJHEHUHN YUY€OHBIX 3a/IaHUN HAYYHO--TIOMYJISPHYIO
auTepaTypy (GU3MUECKOro COAepKaHus, CIpaBOYHbIE MAaTEPUAJIbl, PECYPCHI
cetu UHTepHer, BiageTh MNpUEMaMM KOHCHEKTUPOBAHUS  TEKCTa,
npeobpazoBanus HHGOPMAILIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3iaBaTh COOCTBEHHBIE NMUCHMEHHBIE M KpaTKHWE YCTHBIE COOOIIEHMUS,
0000mas wuHOpPMALMIO U3 HECKOJbKUX HCTOYHUKOB (PU3UUYECKOTO
COJIEpKaHus, B TOM YHCIIe MyOIMUHO IPEACTABIATH PE3YJIbTAaThl MPOEKTHOU
VI UCCIIEZI0BATEIBCKOM JESTEIbHOCTH, IIPU 3TOM I'PaMOTHO HUCII0JIb30BATh
U3YUYEHHBIM TOHSATUHHBIN ammapaT Kypca (U3HKM, CONPOBOXKIATh
BBICTYIUIEHUE MTPE3EHTALIAEH;

IpU BBIOJHEHUU YYEOHBIX IPOEKTOB U HCCIEIOBAHUN (PU3NYECKUX
IPOLIECCOB paclpeiesiTh OOS3aHHOCTH B TpPYyNIE€ B COOTBETCTBUHU C
MIOCTaBIICHHBIMU 33J]Ja4aMH, CJICIUThH 32 BHIMOJIHCHUEM IJIaHa JEHCTBUM H
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTD TPYIIIBI, BRICTPANBaTh KOMMYHHKATHBHOE B3aUMO/ICHCTBHE,
IPOSIBIISS TOTOBHOCTB pa3peliaTb KOH(IUKTHI.

K koH1y oOyueHus B 9 kJjiacce npeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YJAIOIINXCST YMEHUM:

UCIIOJIB30BaTh IMOHATUA: CHCTEMa OTcu€ra, MarepuaibHas TOYKa,
TPACKTOPHS, OTHOCUTEIbHOCTh MEXaHUYECKOTO IBMKEHMS, Aedopmarius
(ynpyrasi, njaacTH4YecKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M MEpEerpy3ku, LEHTP TAKECTH, aOCOJIOTHO TBEPAOE TEIO,
LEHTpP TSHKECTH TBEPJOTO TENa, PABHOBECHE, MEXAaHUYECKUE KOJCOAHUS U
BOJIHBI, 3BYK, HH()PA3BYK U yJIbTPA3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, LIKAJIa
AIIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTb M JIaJbHO30PKOCTD,
CHEKTPbl UCIYCKAHMS U MOTJIOUIEHMs], anb(a-, OeTa- U raMMa-u3IydeHus,
W30TOIIBI, SIIEPHAS DHEPIETHKA;

paznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JIBUKCHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEWHOE [BIKEHHE, CBOOOHOE
NaJICHUE TEJ, PABHOMEPHOE JIBM)KEHHME IO OKPY>KHOCTH, B3aUMOJEHCTBUE



TEJ, PEaKTUBHOE ABW)KEHME, KOJEOATEIbHOE JIBHKEHUE (3aTyXarollue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JBUKEHHE, OTPAKEHHE
3BYyKa, IMPSAMOJIMHEMHOE paclpOCTPAHEHHUE, OTPAKEHHE MU IPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKCHHE CBETA, PA3I0KEHHE OEJIOr0 CBETa B
CHEeKTp M CJIOKEHHE CIEKTPaJbHBIX I[BETOB, JIUCIIEPCUSl CBETA,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHME JIMHEHYATOrO CIIEKTpa
U3JTy4YEHUs) 0 OIMCAHMIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (PU3MUECKUX SIBJIEHUN B
OKpy’KaroleM Mupe (B TOM uuciae (U3HYECKUE SBICHUS B MPUPOJE:
IIPWINBBI U OTJIMBBI, JBMKEHUE IU1aHET COJIHEYHOM CUCTEMBI, PEAKTUBHOE
JBWJKEHUE JKHUBBIX OpPraHU3MOB, BOCHPHUATHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHE BOJHBL, I[yHAaMH, 3XO0, LBETa Tell,
ONTUYECKUE SBJICHHS B MPUPOAE, OMOJOTHYECKOE ICHCTBHE BHIMMOTO,
yIbTPapUOJETOBOIO M PEHTIEHOBCKOTO M3JIY4YEHHH, €CTECTBEHHBIH
pPaZMOaKTUBHBIN (OH, KOCMHUYECKHE Jy4d, PaJUOAKTHBHOE H3IyUYCHHE
IPUPOAHBIX MHMHEPAJIOB, JEWCTBHE PAJAMOAKTUBHBIX M3JIy4YEHHH Ha
OpraHu3M 4YEJOBEKa), MPU 3TOM IEPEBOAUTH MPAKTUUYECKYIO 3a7ady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBa (Mpu3HAKU) (HU3UUYECKUX
SIBIICHUM;

ONUCHIBATh U3yUEHHBIE CBOMCTBA TeNl U (PU3NUYECKUE SIBJICHMUS, UCIIONIb3YS
(¢u3nueckue BEIUYMHBI (CpEeIHssl U MIHOBEHHAs CKOpPOCTh Tela MpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEPEMEIICHHE, MyTbh, YIJIOBas
CKOpPOCTb, CHJIa TPEHHUSA, CHJIAa YIOPYTOCTH, CHJIa TSHDKECTH, YCKOPEHUE
CBOOOJHOIO TMaJEeHUs, BEC TeJa, HUMIYJIbC Tela, HMITYJIbC CHIIBI,
MexXaHuyeckas paboTa M MOIIHOCTb, INOTEHUHMAJbHAas SHEPrusl Tena,
NOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMANbHAS SHEPrUs CKATON
NPY>KUHBI, KHHETUYECKAs SHEPT U, ITOJTHASI MEXaHUYECKasl SHEPT U, IEPUOL
U 4YacToTa KojeOaHuM, JIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpOCTh CBETa, II0Ka3aTejlb NPEJOMJICHUS Cpelbl), NpU ONHCAHUU
IPABWJIBHO TPAaKTOBAaTh (PU3MUECKUH CMBICT HCIOJIb3YEMBIX BEJIWYUH,
0003HAYCHUSI W €IWHUIBI (U3MYECKUX BEITUYHMH, HAXOAUTH (OPMYIIBI,
CBSI3BIBAIOIINE MAHHYIO (PU3MYECKYIO BETUUYHMHY C IPYTMMH BEIMYHWHAMH,
CTPOUTH IpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;
XapaKkTepu30BaTh CBOICTBa Tes, (PU3MYECKUE SBJICHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs SHEPTHUH, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIUI CYNEPIO3UIMK CWJI, NPUHLUUII OTHOCHTEJIbHOCTH [ 'anmuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUsS MMIYJIbCa, 3aKOHBI OTPAKEHUSA U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsIIOBOIO U MacCOBOTO YHCEI



OpU SAEPHBIX PEAKIUSAX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3allUChIBaTh €r0 MaTeMaTHUYECKOE BBIPAXKECHHUE;

OOBACHATH (PU3MYECKHE MPOLECChl W CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYyaIlil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATDH
NPUYUHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 TOTHYECKUX
IIaroB C OMOpOoM Ha 2—3 M3YyYEHHBIX CBONCTBAa (DU3MUECKUX SIBJICHUM,
(u3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIE 3a/1a4 (OUPAIOIIUECS Ha CUCTEMY U3 2—3 YpaBHEHHI ),
UCTIOJB3YS 3aKOHBI U ()OPMYIIBI, CBS3BIBAIOIINE (DU3MUECKHE BEJTMUMHBI: HA
OCHOBE aHaJM3a yCIOBHS 33[]a4M 3aITUCHIBATh KPATKOE YCIOBUE, BBISIBIIATH
HEJOCTAIONINE UM U30bITOYHBIEC JaHHbIE, BBIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl pEIlIEeHUs, MPOBOJUTh pacu€Thl M OLICHUBATH
PEATMCTUYHOCTH MOTYYCHHOTO 3HaYCHHS PU3NIECKON BETUYHHBI,
pacrmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO PEUIUTh MPU TTOMOIIH
($u3NYECKUX METO/OB, MCIOJIb3Yysl ONUCAHHE HCCIEIOBAaHUS, BbBIICIATH
IpOBEPSIEMOE  MPEIIONOKEHUE, OICHUBATh MPaBUJIBHOCTh IOPSJIKA
IOPOBEJCHUS  HMCCIIEOBAHUS, JeNaTh BBIBOJABI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOIIOICHUI 1 OTIBITOB,;

NPOBOANUTH OMBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUNA WIH
¢u3znyeckux CBOWCTB Tel (M3ydeHHE BTOpOro 3akoHa HbproTOHa, 3akoHa
COXPAaHEHHUs SHEPruM, 3aBUCUMOCTb MEpHoAa KOJEOAHWH MpPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIIX KOJ€OaHUM, MPSIMOJIMHEITHOE PaCIIPOCTPAHEHUE CBETA,
pas3ioxeHne Oelloro CBeTa B CIEKTP, U3YYEHHE CBOMCTB M300paKEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)K€HHs IpenMera B coOuparomien
JUH3€, HAOMIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB HU3IYUYECHUS):
CaMOCTOSITENIbHO  COOMpaTh YCTaHOBKY U3 H30BITOUHOrO Habopa
000py/I0BaHus, ONMCHIBATh XOJI OTBITA U €T0 PEe3yIbTaThl, (POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, onperenss
CpelHee 3HayeHHEe U3MepsieMOM BeIUYMHBI ((POKYCHOE pacCTOSIHHUE
coOuparomield JTUH3bI), OOOCHOBBIBATH BBIOOpP CHocoba H3MEPEHUS
(M3MEepUTENHHOTO TPUOOpPA);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
MCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHU IIPU
pPaBHOYCKOPEHHOM JBIDKCHHMH 0€3 HavyalbHOM CKOpPOCTH, MepHoaa
KOJIe0aHUN MaTeMaTUYeCKOT0 MasTHUKAa OT AJUHBI HUTH, 3aBUCHUMOCTH
yria OTpakKeHUs CBETa OT yria MaJCHUs W yria MpeIoMJICHHs] OT yria
NaJicHus): IUIAHUPOBATh HCCJIEIOBAHUE, CaMOCTOSITEIbHO COOMpaTh



YCTaHOBKY, (PUKCUpOBaTh pe3ysbTaThl IOJYYEHHON  3aBHUCHUMOCTH
¢u3nyecKkux BEIMYMH B BUZE TaOMUI] U IpadUKoOB, AeIaTh BBIBOJbI IO
pe3yJibTaTaM HCCIe0BAHNUS;

IPOBOANTH KOCBEHHBIE W3MEpeHUsi (U3MUECKUX BEIUYUH (CpEeIHAS
CKOPOCTh U YCKOPEHHE TeJia IPU PAaBHOYCKOPEHHOM JABM)XCHUU, YCKOPEHHE
CBOOOJHOIO TaJeHUs, >KECTKOCTb MPYKUHBL, KOIPPUIMEHT TpeHUs
CKOJIKEHUS, MEXaHudeckass padoTa M MOUIHOCTb, YacTOTa U MEPUOJ
KOJI€0aHUN MaTeMaTUYeCKOTO W TPYKHHHOTO MAasTHUKOB, ONTHYECKAs
cuina coOuparomed JUH3bI, PaAUOAKTUBHBIM  (OH): TJIAHUPOBATH
U3MEpEHHs, COOMpaTh HSKCIEPUMEHTANBbHYIO YCTAaHOBKY M BBITIOJHSATH
U3MEPEHUS], CleAysl MPEeNOKEHHOW WMHCTPYKLMH, BBIYUCIATH 3HAUCHHE
BEJIMYMHBI U aHAJU3UPOBATH MTOJIyYEHHBIE PE3yNbTaThl C Y4ETOM 3aJaHHOU
MOTPEIIHOCTHA U3MEPEHNN;

coOroAaTh MpaBuja TEXHUKUA 0€30MacHOCTH IpH padboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE NPHU3HAKW M3YUYEHHBIX (U3NYECKUX MOJAENEH:
MaTepuajgbHas TOYKa, aOCONIOTHO TBEPJOE TEJIO, TOUYEUHBIH HCTOUYHUK
CBeTa, JIy4, TOHKas JTMH3a, JIaHeTapHask MOJEIb aTOMa, HyKJIOHHAs! MOJIEJTb
aTOMHOTO sI/Ipa;

XapaKkTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyUYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX OMNHMCAHHUA (B TOM YHCIE:
COUIOMETp, NaTYUKH TOJIOKEHUS, PACCTOSHUS M YCKOPEHUS, pakeTa,
IXOJIOT, OYKH, TMepHuckom, ¢GoToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOI, JO3UMETp, Kamepa Bunbcona), uCHoiab3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SABICHUM U  HeoOXonumble (U3MUECKUE
3aKOHOMEPHOCTH;

UCIIONIb30BAaTh CXEMBI M CXEMaTHYHbIE PUCYHKH H3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTEIHHBIX TPUOOPOB U TEXHOJIOTUIECKHX MPOLIECCOB MPH
pelIeHUN Yy4YyeOHO--MIPAKTUYECKUX 3aJad, ONTHYECKHUE CXEMbI IS
MOCTPOEHUS N300paKEHUI B MJIOCKOM 3€pKajie U COOMpAIOLIEH JIMH3E;
OPUBOJUTH  NpUMEPbl  (HAXOAUTh  HHGOpPMALMIO O  [pPUMEPaXx)
MPAKTHYECKOTO HCIOJIb30BaHUA (PU3UYECKUX 3HAHWNA B TOBCETHEBHOM
KU3HU 11 obecrieueHus: 0€30MacHOCTU MPHU OOpaIleHNH ¢ PUOOpaMH U
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 310POBbsI U COOJIIOJIEHUSI HOPM
HKOJIOTUYECKOTO MOBEJEHUS B OKPYKaIOILEH Cpefe;

OCYIIECTBIISITh TMOWCK HWHPopManuu (U3HYECKOTO COJEpKaHUS B
HuTepHeTre, caMOCTOATENHHO (HOPMYIUPYS TOMCKOBBINA 3alpoc, HAXOAUTh
MyTH OTpEeNIeHUs] JOCTOBEPHOCTH MOJYYCHHON MH(POpPMAIMN Ha OCHOBE
UMEIOLINXCS 3HAHUN U TIONIOJTHUTENIbHBIX UCTOYHUKOB;



UCIIOJIb30BAaTh NPH BHINOJHEHUHU YUE€OHBIX 3a/laHUil Hay4YHO--TIONYJISIPHYIO
auTepaTypy (GU3MUECKOro COAEpKaHus, CIPaBOYHbIE MAaTEPUAJIbl, PECYPCHI
cetu UHTepHer, BnageTh NpUEMAMM KOHCIEKTUPOBAHHUS  TEKCTa,
npeobpazoBanus HHGOPMAILIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO371aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
MHPOpMallMM U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOIO COAEpIKaHUS,
nyOIMYHO NPEACTAaBIATh PE3ybTaThl IPOEKTHOM WM HCCIIEI0BATENbCKON
NEeATEIbHOCTH, TMpPU 3TOM TIPaMOTHO  HCIOJb30BAaThb  HM3yYECHHBIN
NOHATUUHBIN anmapar HU3y4aeMoro pasjena (U3UKA U CONPOBOXKIAThH
BBICTYIUICHUE TIpe3eHTAaIMell ¢ y4ETOM OCOOEHHOCTEH ayauTOpUHU
CBEpPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Kourpoabubie IIpakTuueckue
n/n NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. ®usuka v €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpa
bu6mmnoreka LIOK
1.1 dusnka - Hayka o IPUPOIE 2
YK pupoZ https://m.edsoo.ru/7f416194
1.2 dusnyeckue BEIUYUHEI 2 1 bubmmorexa LIOK
https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBIN METO IO3HAHUS 2 1 bubmmorexa [OK
' i https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pa3nen 2. [lepBoHavaibHbIE CBeJAeHUS 0 CTPOCHUH BelleCTBA
bu6mmoreka [IOK
2.1 CTpoeHUE BelIeCcTBa 1
p B https://m.edsoo.ru/7f416194
)9 JIBU>KeHUE U B3aUMOJICHCTBUE YACTHII ) 1 bu6mmoreka [IOK
' BEILIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 ArperaTHble COCTOSIHUS BEIECTBA 2
p HI https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
3.1 Mexanunueckoe OBMKEHUE 3 bubmmorexa LOK

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




bu6munoreka LIOK
. 4 1
3.2 Hrepuus, macea, 110THOCTS https://m.edsoo.ru/7f416194
bu6mmorexa LIOK
. 2
3.3 Crna. Buypt o 14 https://m.edso0o.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, ’KUAKOCTEH U Ta30B
41 Hasnenue. [lepenaua naBneHus TBEPIBIMHU 3 bubnmnorexa [JOK
' TeJIaMU, JKUJKOCTIMU U ra3aMu https://m.edsoo.ru/7f416194
bu6mmnoreka LIOK
4.2 Jlasnenne xuaKoCTH > https://m.edsoo.ru/7f416194
bub6munorexa LIOK
4.3 ATmOC(hepHOE N1aBeHHe 6 https://m.edso0o.ru/7f416194
44 JlelicTBHE KUKOCTHU U Ta3a HA OTPYKEHHOE 7 3 bubnmnorexa [JOK
’ B HHX TEJO https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Pa3nes 5. PaGora n MoIIHOCTD. JHeprus
bu6nmnoreka LIOK
> Pabora u mommocts 3 ! https://m.edsoo.ru/7f416194
bu6munoreka LIOK
. 1
32 Tpocrsre MexamH3Mbl 3 https://m.edsoo.ru/7f416194
bu6mmorexa LIOK
. 1
>3 Mexanirieckas oHepris 4 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 12




8 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM ungpoBbie
Ne n/m P Kontpoabnbie  IIpakrunyeckue (udpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paszgea 1. TensioBble siBJIeHUS
1.1 CtpoeHue u CBOICTBA BEIIECTBA 7 bubmmorera LHOK
' p B https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
. 1
1.2 Teruiossie mpoueccet 21 > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Paznes 2. JinekTpuyecKue H MATHUTHBIC SIBJICHHSA
)1 DneKTpUYECKHe 3apsiibl. 3apsHKEHHBIE Tela 7 | bubnmnoreka [JOK
' W UX B3aUMOJCHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 IToCTOSIHHBIN 3JIEKTPUYECKHI TOK 20 1 7 hitps://m.cdsoo.ru/7f418 ] ce
bu6nuoreka [JOK
. 1 1.
23 MartutHbie ApJIcHis 6 > https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
. 4
24 DCKTPOMArHHTHAS HEAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5




9 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumMeHoBaHue pa3aeyoB U TeM muppoBLIe
Ne n/m P Kontpoabnbie  IIpakrunyeckue (udpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexanuueckue siBJeHHS
L1 MexaHH4eCKOe JIBMKCHUE U CIIOCOOKI €TI0 10 1 bu6nuoreka [IOK
' OIIMCaHUsI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAUMOIEHCTRHE Ter https://m.edsoo.ru/7f41a4a6
bu6nunoreka [JOK
1.3 3 10 3
AKOMHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3nen 2. Mexanndeckue Koje0aHUs H BOJHBI
bu6nuoreka [JOK
2.1 M 0 7 3
CXAHITIECIUE KOICDAHMA https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
2.2 MexaHn4eCKHE BO .3 8 1 3
RAMHATCCKAC BOJHBL IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 15

Pa3pnean 3. BHCKTPOMaFHI/ITHOC moJi€ ¥ 3JICKTPOMArHUTHBIC BOJTHBI

11 DNIeKTPOMarHuTHOE TOJIE 1

SJICKTPOMAardHuTHBIC BOJIHBI

Hroro no pazaeny

6

bu6nunoreka [IOK
https://m.edsoo.ru/7f41a4a6

Pa3gen 4. CBeToBbIe ABJICHUSA




bu6nunoreka [IOK

4.1 2
3aKOHBI PacHpOCTPAHCHNA CBCTa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2
JIun3bl 1 onTHUeckue NpuOOPbI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 PaznoxeHue 6e10ro cBeTa B CIIEKTP 3 2 https//m.cdsoo.ru/74 1 a4a6
Hroro no pazneny 15
Pa3nes S. KBanToBbIC SIBIICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue u MoriomeHue ¢BeTa aroMoM 4 1 hitps://m.cdsoo.rw/7f41 ada6
bu6mmoreka [IOK
32 (TpOCHHE aTOMHOTO 1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
53 SlnepHsle peakuuu 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0 NI MOYJIb
6.1 [ToBTOpenue u 0000IIEHNE COIEPIKAHUS 9 ) bubmmoreka [IOK
. Kypca ¢usuku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







INOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie

Tema ypoka Konrposbabie IlpakTuyeckue
n/n Bcero u3ydyeHusi  obOpa3oBaTeIbHbIE

padoThI padoThI pecypesr

®du3uka — HaykKa O MpUpoJeE.
SIBeHus IpUpoAbI

2 duznueckue ABICHUI 1

duznyeckue BeTUYUHBI U UX
U3MepeHne

Ypok-uccnenosanue "M3mepenne
TEeMIIEpaTypbl IPU NOMOIIH
KHUJKOCTHOTO TEPMOMETpA U
JaT4YNKa TEMIEPATyphl"

MeTo/1bI Hay9IHOTO TTO3HAHHUS.
bu6mmnoreka LIOK

5 Omnucanne dpusmndec €HUll C 1
MMCAHHE QUIHICCKUX ABICHHH https://m.edsoo.ru/ff09{72a

IIOMOIIBIO MOJIEIIEN

VYpok-uccnenosanue "lIposepka
TMIIOTE3bI: JaJbHOCTh I10JIETA

6 [IapuKa, MymEeHHOTO 1 1
TOPU30HTAJILHO, TEM OO0JIbILIE, YEM
OomplIie BhICOTA ITycKa"

Crpoenue BemniectBa. ONbITHI, Bub 10K
HOIHoTEKA

7 1
JIOKA3BIBAIOILIHE JIMCKPETHOC https://m.edsoo.ru/ff09fe0a

CTPOCHUC BCUICCTBA




bu6mmnoreka LIOK

"[TimoTHOCTH BemecTBa"

8 BIKEHME YaCTHUIl BEIIECTBA
A HBei https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMbITHI 11O
9 HaOJIIOJEHUIO TEIJIOBOI'0
PaCIIMPEHHS Ta30BY
10 ArperatHble COCTOSIHUS BEIIECTBA
Oco0eHHOoCTH arperaTHbIxX
1 coCcTOSIHUH BoAbl. O000IIEHNE 110 bu6mmorexa LIOK
pasaeny «llepBoHauanbHbIE https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOEHUHU BEILIECTBA»
MexaHndeckoe OBYKEHUE.
12 PaBHoMepHOE 1 HEpAaBHOMEPHOE bubmorexa LOK
p p p https://m.edsoo.ru/ff0a05¢c6
NIBHOKEHHE
bu6mmoreka LIOK
13 Cxopocts. EquHUIEI CKOpOCTH
p A 1 p https://m.edsoo.ru/ff0a079¢
14 Pacuer iyt 1 BpeMeHU IBUKEHUA bubnmorexa [TOK
y p https://m.edsoo.ru/ff0a0ae4
15 Wuepuus. Macca — mepa bubamnorexa HOK
HHEPTHOCTH TEI https://m.edsoo.ru/ff0a0c10
IImoTHOCTE BemiecTBa. Pacuer
16 Macchl ¥ 00bemMa Teja 110 €ro bubnnorexa LIOK
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlaGopatopHnast pabora
17 «Onpenenenue MI0THOCTH TBEPAOTO
TeIa
18 Pemenue 3anau o reme bu6mmorexa LIOK

https://m.edsoo.ru/ff0al23c




Cuna kak XapaKTCPUCTHUKA

19 B3auMojiericTBus Ten. Cuna
ynpyrocti. 3akoH ['yka
JlaGopatopHnas pabora «3yuenue
20 3aBUCUMOCTH PACTSHKCHUS
(medhopmaniuu) Ipy>KUHBI OT
IIPUIIOKEHHOMN CHIIBD»
)1 [[“IBnenue Tsrorenus. Cuna
TSKECTH
CBs13b MEX]y CHIION TSIKECTH U
22 Maccoii Tena. Bec Tena. Pemenne bubmmorexa LOK
e ' .y https://m.edsoo.ru/ff0al778
3aj7a4 1o temMe "Cujia TsSHKeCTH
Cuna TsbKecTH Ha HX IUIaHeTax.
23 du3ndyeckue xa aljjfeyr HCTHKHU bubmmorexa [IOK
P p https://m.edsoo.ru/ff0al1502
IUIaHET
bu6mmnoreka LIOK
24 W3mepenune cu. aMoMe
mepenue cni. Jlunamomerp https://m.edsoo.ru/ff0al8cc
bu6mmnoreka LIOK
25 Bec Tema. HeBecoMmocTh
https://m.edsoo.ru/ff0al778
Cl1o)XeHHe IBYX CHIL,
26 HaIl aBneHIfLIzXno OJHOM IIPSIMOM bubmorexa [IOK
P . a p ' https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIAsA CHIT
7 Pemenue 3agay mo Teme
"PaBHoneiicTByromas cun"
)3 Cuia TpeHus u e€ Bubl. TpeHue B bubnuoreka [IOK
IIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
79 Jlaboparopnast padota «13yuenue bubnmnorexa [JOK

3aBUCUMOCTH CUJIbI TPCHHUA

https://m.edsoo.ru/ff0alcc8




CKOJIbXKCHUS OT CUJIBI IABJIICHUS U
XapakTepa COIPUKACAOIINXCS
ITOBEPXHOCTEN»

Pemienue 3aga4d Ha OIIPCACIICHUC

30 N N
PaBHOJECHCTBYIOLIEH CUIIBI
Pemenne 3amau mo remaMm: «Bec

31 tenay, «I'paduueckoe n3odpaxkeHue bubnuoreka [IOK
cuiny, «Cuibly, https://m.edsoo.ru/ff0alde0
«PaBHOZEWCTBYIOIIAS CUID»

KonTponbHas pabota no remam:
«MexaHn4deCcKoe JBHKCHHEC),

32 «Macca, IIIOTHOCTEY, «Bec Temay,
«['pauueckoe nzoOpakeHue cu,
«Cunnl»

13 Hasnenue. CriocoObl yMEHBIIICHUS U bubnuotexa [JOK
YBEJIUYCHUS JTABICHUS https://m.edsoo.ru/ff0a20a6
JlaBieHwue ra3za. 3aBHCUMOCTb

34 JIaBJIEHUs ra3a oT 00bEMa bubmmorexa LIOK

’ https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
[Iepenaua naBiieHUs TBEPABIMU
35 TeJIaMHU, )KUIKOCTSIMU U ra3aMu bubnnorexa LIOK
’ ’ https://m.edsoo.ru/ff0a25b0
3akon [Tackains
JlaBiieHHE B KUIKOCTH U Ta3e,
36 BBI3BAHHOE JICICTBUEM CHJIBI bubmmorexa [IOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenue 3amaa mo teme «/laBnenue bubnuoreka [IOK

B )KHIKOCTH U ra3e. 3akoH ITackaisy»

https://m.edsoo.ru/ff0a2826




bu6mmnoreka LIOK

38 Coobmarommecs cocypt https://m.edsoo.ru/ff0a2970
39 [M'uapaBnuueckwuii mpecc bubnmorera LOK
HApast p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuiaeBoi
JKUJIKOCTHBIA HAcOC
ATtmochepa 3eMiIM U IPUYKHBL € bubnuotexa [IOK
41
CYLLIECTBOBAHMUA https://m.edsoo.ru/ff0a2b5a
4 Bec Boznyxa. AtmocdepHoe bubnuorexa [JOK
JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocdepHOro bubnmnorexa [JOK
nasneHus. Oneit Toppuuenm https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTh aTMOC(HEPHOTO
44 ¢ I; BHeM bubmuoreka [IOK
JIaBJICHUA OT BLICOTBI Hall YpOBHE https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
JaBJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anay no teme "
AtMocdepHoe naBiaeHue"
€MCTBUE KUJKOCTHU U ra3a Ha
47 A A bubmuoreka [IOK
TIOTPY’KCHHOC B HHX TCJIO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaGopatopHnast pabora
«OmnpeneneHne BhITAIKMBAIOIICH bu6mmnoreka LIOK
48 . .
CHJIBI, JEUCTBYIOLIEN Ha TEIIO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KUJKOCTB)
49 JlaGopatopHnas pabota 1o Teme bubnuoreka [IOK

«HccnenoBanye 3aBUCUMOCTH Beca

https://m.edsoo.ru/ff0a3514




50

51

52

53

54

55

56

57

Tesa B BOJE OT 00bEMa
MOrPY>KEHHOM B KUJKOCTh YaCTH
TeIa»

IInaBanue Texn

JlaGopatopHnast pabora
"KoHnctpyupoBanue apeoMmeTrpa wiu
KOHCTPYUPOBAHUE JIOAKU U
OIpeIeIIeHNE €€
rpy30noabEMHOCTH"

Pewenue 3apau no remam:
«IInaBanue cynos.
BosnyxoruiaBanuey, «/laBnenue
TBEPABIX TECII, )I(I/I)IKOCTGﬁ U ra3zoB»

KonrtponbHas pabora no Teme
«JlaBreHue TBEpbIX Te,
KHUJKOCTEH U ra30B»

Mexanuueckasi pabota

MormnocTts. EquHuIer MoniHoCTH

VYpok-uccnenoranue "Pacuér
MOIIHOCTH, Pa3BUBAaEMOi Mpu
nogbEMe 1o JecTHuie"

[Ipocteie Mexanu3msl. Poryar.
PaBHOBecue cui Ha peruare

bu6mmnoreka LIOK
https://m.edsoo.ru/ff0a3a96

bu6munoreka LIOK
https://m.edsoo.ru/ff0a3654

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a3{82

bu6mmnoreka LIOK
https://m.edsoo.ru/ff0a3{82

58

Pbruaru B TexHuke, ObITY U
npupoje. JlaboparopHas padota

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478¢e




59

«HccnenoBanue ycioBUil
paBHOBECHS pblUara

Pemenue 3amay o TemMe «Y CIOBUSA
paBHOBECHSI pblUara

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

60

Koaddunment nonesnoro aecTeus
Mexanusma. Jlaboparopnas padota
«M3mepenune KII/ HakinoHHOM
MJIOCKOCTH

0.5

61

62

63

Pemenue 3agau mo teme "Pabora,
MotrHocTh, KIT/"

MexaHuueckast SHEprusl.
Kunernueckas ¥ moTeHIMaIbHas
SHEprus

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPrUU

bu6mmoreka LIOK
https://m.edsoo.ru/ff0a4c48

bu6mmorexa LIOK
https://m.edsoo.ru/ff0a4252

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT 10 TEME
"DKCcnepUMEHTaIbHOE OIpeIeTICHHE
M3MEHEHUS KUHETUYECKON U
IIOTEHLIMAJIbHOW SHEPTUU NIPU
CKAaTBIBAaHUHM Te€Ja IO HAKJIOHHOU
MJI0CKOCTH"

65

KonTponbhas pabota no teme
«PaboTta u MOIIHOCTb. DHEPTHUs»

66

PesepBubiit ypok. Pabora ¢
TEKCTaMH 110 TeMe "MexaHn4ecKkoe
nBIOKeHne"

bu6mmnoreka LIOK
https://m.edsoo.ru/ff0adee6




PezepaHblii ypok. Pabora ¢
67 TekcTamu 1o Teme "JlaBineHue

TBEPBIX T, )KUJIKOCTEH U ra3oB"

PesepaHublii ypok. Pabora ¢

68 TekcTamH 1o teme "Pabora.
MouHocTh. DHeprus"
OBILIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12

bu6munoreka LIOK
https://m.edsoo.ru/ff0adffe




8 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
°
Jl:[;-n Tema ypoxa Bcero Koutpoapnpie  IMpakrueckue fll:;:eﬂﬂﬂ :)Igff)l;l;zil;eenbﬂme
padoThI padoThI pecypebi

OcCHOBHBIE TIOJIOKECHUS

| MOJIEKYJIIPHO-KHHETUYECKOU | bubnuoreka [IOK
TEOPUHU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS

2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
Mopaenu TBEpIOro, )KUAKOTO U

3 ra3006pa3Holi“o CO(,JTOSIHI/II\/'I 1 bubmorexa [IOK

https://m.edsoo.ru/ff0a540e

BELIECTBA
OOBbsicHeHHEe CBOUCTB TBEPOTO,
JKUAKOTO U Ta3000pa3HOro

4 COCTOSIHHM BELIECTBA HA OCHOBE 1
MOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOW TeOpuun

5 Kpucrannuueckue u amoppHbie 1 bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0a5800

6 CmaunBaHue M KalWUISIPHOCTb. | bubnmnoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530

7 TerioBoe pacliMpeHne U CoKaTue 1 bubmorexa HOK

https://m.edsoo.ru/ff0a5a26

Temnepatypa. CBsi3b TEMIEPATYPBI

8 CO CKOPOCTBIO TEMJIOBOTO JBHKECHUS 1

YaCTHI]




TCIJIOTA CTOpaHuA

9 Buytpennss sneprus. CriocoOsl bubnuoteka [JOK
W3MEHEHUS BHYTPEHHEN SHEPIUU https://m.edsoo.ru/ff0a5c60

10 Bunel reruionepenaun bubnnorexa [IOK

https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepenuus "[Ipakruyeckoe

1 HCTOJIb30BAHUE TEIJIOBBIX CBOMCTB bubmuoreka [{OK
BELLIECTB ¥ MaT€pHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65¢0
sHeprocoOepekeHus "

12 KonuuectBo TemnoTel. Y aenpHas bu6mmoreka [IOK
TEIUIOEMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHeHUE TEIJIOBOTO OaaHca.

13 TenaooOMeH U TETIOBOE bubmorexa OK

https://m.edsoo.ru/ff0a7088
paBHOBeECHE
Jlabopartopnast pabota

14 "UccnenoBanue SBICHHS bu6munoreka LIOK
TEII000MEHA MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"

Pacdet konuyecTBa TEMIOTHI,

15 HEO0OXOMMOTO JIJIsI HarpeBaHUs
TeJa ¥ BBIAEISIEMOT0 UM MPHU
OXJIQXKICHUH
JlaGopaTtopHnas pabora

16 "Onpgz[eniHHe I;IHCHBHOﬁ bubnnorexa [IOK

" https://m.edsoo.ru/ff0a6bb0
TETUIOEMKOCTH BEIIICCTBA
17 OHeprus TommMBa. Y 1eibHast bubnuoreka [IOK

https://m.edsoo.ru/ff0a7b5a




IInaBnenue u OTBCPJACBAHUC

18 KPHUCTAJNIMYECCKUX TeII. Y IeabHas bubmorexa LIOK
p e https://m.edsoo.ru/ff0a71d2
TEIUIOTA IUIABJICHUS
JlaGoparopnas padora
19 "Ono IC)I[CJ'II;HI/IC pﬂeanoﬁ TEIUIOTHI bubnnorexa [IOK
p y" https://m.edsoo.ru/ff0a72fe
IUIABJICHUA JIbIA
20 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenne. Y neapHas Temiora
mapooOpa3oBaHus U KOHJICHCAIIUH.
21 3aBUCUMOCTE TEMIIEPATYPEI bubmmorexa LOK
patyp https://m.edsoo.ru/ff0a786¢
KUIIEHUSI OT aTMOC(EepHOTO
JaBJIICHUS
Bnaxuocts Bo3ayxa. JlaboparopHas
) pabora "Onpenenenue bubnuotexa [JOK
OTHOCHUTEIBHOM BIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3IyXa"
3 Pemenue 3agau Ha onpeneneHne
BJIQXKHOCTH BO3/TyXa
[TpuHIHIBI pabOTHI TETLIOBBIX
24 nsurateneif. [lapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS
KIIJI TenmoBoro aBurarers.
25 TennoBele ABUTraTEIN U 3alIUTa bubmmorexa [IOK
" https://m.edsoo.ru/ff0a7¢7c
OKpY’Karollel cpeibl
26 3aKOH COXpaHEHHS U MTPEBPALECHUS

OHCPI'MH B TCINJIOBBIX ITpOLECCax




[ToaroroBka K KOHTPOJIBHOU paboTe
1o TeMe "TeIuIoBeIe IBIIEHUS.

bu6mmnoreka LIOK

27 N3menenune arperaTHeIX COCTOSTHUM https://m.edsoo.ru/ff0a832
BemecTsa"
KonrtpomnbHas pabora o Teme
28 "TeruioBble ABieHUs. lI3MeHenune bubmmorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BelllecTBa
79 Onexrpuszauus tei. /[Ba poga
NIEKTPUYECKUX 3aps 0B
Ypoxk-uccienoBanue
30 "OnexTpu3anus Tel HHAYKIUEH U
IIPU COPUKOCHOBEHUU"
31 BsaumopeiicTBue 3apsKEHHBIX Tell. bubnuotexa [IOK
3akon Kymnona https://m.edsoo.ru/ff0a87e¢4
DNEKTpUUYECKOE MOJIE.
1 HanpspkeHHOCTD 2JIEKTPUUYECKOTO bubmuoteka [IOK
noss. [IpuHIun cynepno3unuu https://m.edsoo.ru/ff0a8a0a
AJIEKTPUYECKUX TTOJEH
Hocurenu 3nekTpuueckux 3apsaoB.
33 OnemeHTapHbli 3apsan. CTpoeHue
aToMa
34 [IpoBOAHMKY M TUANEKTPUKH. 3aKOH bubnuoreka [IOK
COXPaHEHUs EKTPUIECKOTO 3apsAaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3an1a4y Ha IpUMEHEHHE bubnuotexa [IOK
CBOMCTB 2JIEKTPUYECKUX 3apsA 0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUH TOK, YCIIOBUS €TI0
36 cyuectBoBanus. lctTouHuku bubmmorexa [OK

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4




bu6mmnoreka LIOK

37 €NCTBUS PIEKTPUUECKOTO TOKA
A P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue

38 AIEKTPUIECKOTO TIOJISI HA 1
MIPOBOJAHUKY U TUAJIEKTPUKU"

39 DNeKTpUYECKUI TOK B MEeTaJLJIax, bubnmnorexa [JOK
JKUIKOCTSX M ra3zax https://m.edsoo.ru/ff0a9838

40 DnekTpruyecKas 1enb 1 e€
COCTaBHBIE YACTH
Cuna Toxka. JlabopatopHas pabora

41 "U3mepeHue u peryaupoBaHue CUITBI 0.5 bubmorexa [JOK

\ p peryup ’ https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTPUUYECKOEe HaIPSKEHUE.

4 BoasT™metp. JIaboparopnas pabota 0.5 bubnmnoreka [JOK
"N3mepeHue u peryiupoBaHue ) https://m.edsoo.ru/ff0a%¢14
HanpspkeHus"

CornpoTuBieHrE NPOBOJHUKA.
43 VY neapHOE COIPOTUBIICHHE bubnnorexa [IOK
p https://m.edsoo.ru/ff0aa738
BEIIECTBA
JlaGopatopHnas pabora
"3aBUCUMOCTB IEKTPUYECKOTO
44 CONIPOTUBJICHHUS IPOBOJIHUKA OT €ro 1 bubmorexa [IOK
p p https://m.edsoo.ru/ff0aa738
JUITMHBI, TIOLAU TONEPEYHOT0
ceueHus u marepuana”
3aBUCHUMOCTb CUJIbI TOKA OT
bu6mmoreka [IOK
45 HanpsbkeHus. 3akoH OMa a1

y4dacCTKa [emnu

https://m.edsoo.ru/ff0aa44a




JlaGopatopHnas pabora
"HccnemoBanue 3aBUCUMOCTH CUIIBI

46 TOKa, UAYILIET0 Yepe3 Pe3UCTop, OT bubmmorexa [JOK
https://m.edsoo.ru/ff0aa04e
COIPOTHUBIICHUS PE3UCTOPA U
HaIpspKeHUs Ha pesucrope”
47 [TocnenoBarenbHOE U NapaIEIbHOE
COCJIMHEHHUS TIPOBOJHUKOB
JlaGopatopnas pabora "IIpoBepka
43 [IpaBUJIa CIIOKCHUS HAIIPSKCHUN bubnuoreka [IOK
IIPH [TOCIE0BATEIILHOM https://m.edsoo.ru/ff0aaa58
COEUHEHUH JIBYX PE3UCTOPOB"
Jlaboparopnas padota "IIpoBepka
49 IIpaBUJjIa JJI CUJIbI TOKA IIpU bubnuoreka [IOK
[apajuieJIbHOM COEAUHEHUU https://m.edsoo.ru/ff0aadle
pe3ucropos”
Pemenue 3aga4 Ha npUMEHEHUE
50 3akoHa OMa JJ1s1 pa3InyHOTO bubmorexa OK
https://m.edsoo.ru/ff0aaf8a
COEJIMHEHMS IPOBOJHUKOB
Pabora u moutHoCTH
51 AIEKTPUIECKOTO TOKA. 3aKOH bubmorexa [JOK
https://m.edsoo.ru/ff0ab124
Jlxoyns-Jlenna
Jlaboparopnas pabota
52 "Onpzz[enl;HHe 1;)a60T1)1 Y MOIITHOCTH bubmorexa [JOK
" https://m.edsoo.ru/ff0ab3e0
AIEKTPUYECKOTO TOKa
DNEeKTpUYECKHE LIeTH U
53 NOTPEOUTENH IIEKTPUUECKOM bubnuoteka [IOK

sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/ff0ab660




[ToaroroBka K KOHTPOJIBHOU paboTe
10 TeMe "DIIEKTPUYECKHUE 3apsi/Ibl.

bu6munorexa LIOK
54 3apspKeHHBIC Teja U X
. . https://m.edsoo.ru/ff0abd2¢
B3auMoAeHCTBUSA. [IoCTOSTHHBII
AIEKTPUICCKUN TOK"
KonTponbnas pabota mo Teme
"DneKkTpruuecKue 3apsbl.
bu6munoreka LIOK
55 3apspKeHHBIC TeJla U X
. . https://m.edsoo.ru/ff0abea8
B3auMoAecTBUsA. [loCTOSTHHBII
AIEKTPUICCKUN TOK"
56 [TocTostTHHBIE MarHUTHI, KX
B3aMMO/ICHICTBHUE
57 VYpok-uccnenosanue "M3yuenue 1 bubnuotexa [JOK
MoJied MOCTOSSHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
MaruuTHOe noJjie. MarHuTHOE 1oJie
bu6mmoreka [IOK
58 3eMI ¥ €T0 3HAYCHUE JIUIS KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emuie
OmnsiT Dpcrena. MarHuTHoe nosie
bu6mmnoreka LIOK
59 AIEKTPUIECKOTO TOKa MarauTHoe
https://m.edsoo.ru/ff0ac1d2
0JI€ KaTYIIKH C TOKOM
[IpuMeHeHne 3IeKTPOMarHuToB B
60 TexHuke. JlaboparopHas padora 0.5 bubnuotexa [IOK
"N3y4yenue neicTBUSI MarHUTHOTO ' https://m.edsoo.ru/ff0ac74a
IOJIs1 Ha MPOBOJAHUK C TOKOM"
DNeKTpoABUTaTElb IOCTOSIHHOTO
Toka. Mcnonbs3oBanue
o bubnuoreka [IOK
61 AJEKTPOJIBUTaTeeil B TEXHUYECKUX

YCTPOWCTBAaX U HA TPAHCIIOPTE.
JlaGoparopnast pabota

https://m.edsoo.ru/ff0ac86¢




62

"KoHCcTpyrpoBaHUE U U3yUEHHE
paboThI AneKkTpoaBUraTess”

OmnsiTel Papanes. 3akoH
AJIEKTPOMAarHUTHOW MHIYKIIUH.
IIpaBuio Jlenna

63

Onekrporeneparop. Crocoos
ITOJIYYEHUS AIEKTPUIECKON
SHEPruy. DJIEKTPOCTAHLIUU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPrUU

64

[ToaroroBka K KOHTPOILHOM paboTe
1o TeMe "DIIeKTPUUYECKUe U
MAarHuTHBIE SIBJICHUS"

65

66

67

68

KonTponbhas pabota no teme
"DJIeKTpUUECKUE U MAaTHUTHBIC
SIBJICHUS "

PesepBHylit ypok. Pabora ¢
TekcTamu 110 Teme "TenmoBeie
saBieHus"

PesepBHylit ypok. Pabora ¢
TekcTamu 1o Teme "llocTossHHbIN
ANEKTPUYECKUH TOK"

PesepBHblit ypok. Pabora ¢

TEKCTaMU 110 TeMe "MarauTHbie
sIBJICHUS"

bu6mmnoreka LIOK
https://m.edsoo.ru/ff0acb14

bu6nunorexa LIOK
https://m.edsoo.ru/ff0acc5e

bu6mmnoreka LIOK
https://m.edsoo.ru/ff0acdc6

OBILIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

14.5




9 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
(1)
Jl:[;-n Tewa ypoka Bcero Kontpoabibie  Ipaxririeckie fl[:;:eﬂnﬂ :g[()l:ll;(())];:feﬂbnme
padoThI padoThI pecypen

| Mexannyeckoe 1BUKEHUE. 1
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuorexa [JOK
MEXaHHYECKOI'O JBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IIPSIMOJIMHEWHOE 1 bubanorexka HOK
JIBIDKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsiMOIUHENHOE

4 nekenue. CpemHsst © MTHOBEHHAS 1
CKOpPOCTh

5 [IpsimonuHeitHOE paBHOYCKOPEHHOE | bub6nuoreka [IOK
IBYOKCHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CxopocTb IPSIMOJIMHENHOTO

6 PAaBHOYCKOPEHHOI'O IBUKCHUSL. 1
I'padux ckopoct
JlaGopartopnast pabota

7 "OnpeneneHne yCKOpeHus Tella Ipu 1 1 bubnnorexa HOK
PaBHOYCKOPEHHOM JABUXEHUU I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOH IIOCKOCTH"

2 CBoOoaunoe nagenne teil. OIbITH i
lanmnes

9 PaBHOMepHOE IBUKEHUE 1O | bubnuoreka [IOK

okpyxkHoCTH. [lepuon u yacrora

https://m.edsoo.ru/ff0ael76




obparnienus. JIuneiinas u yrioas

CKOPOCTH
10 [leHTpOCTpEMUTEIIBHOE YCKOPEHUE
1 [lepssiit 3akoH HetoTona. BexTop bub6nuoreka [IOK
CUJIBI https://m.edsoo.ru/ff0ac612
12 Bropoii 3akoH Herorona. bub6nuoreka [IOK
PaBHopelicTByrOIAs cruita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HploToHa. bubanorexa HOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3ana4y Ha IpUMEHEHHE bub6nuoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6ec
15 Crna ynpyroctu. 3axon I'yxa ngs;jr?l?:;sigg}:maecﬂ
16 Pewenue 3ampau no reme «Cuiia
YOPYTOCTH
Jla
17 «0611([))22[::?1211{{1}; lz;IS;:IfOCTH bubmmoreia LIOK
https://m.edsoo.ru/ff0aee28
TPYKUHBDY
bubmuorexa [JOK
18 Cuna Tperits https://m.edsocL).Iru/fanﬂ38
19 Pemenue 3amaa mo teme «Cuma bu6mmoreka [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopartopHnas pabota
20 "Onpgz[engHHe ioaq)q)mmeﬁra bubmmorexa LIOK
" https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS
Pemenue 3agau nmo reme "3aKkoHbI BuGmiorexa LIOK
21 Hrrorona. Cuna ynpyroctu. Cuna

TpeHus"

https://m.edsoo.ru/ff0atb8e




Cuna TSHKeCTH U 3aKOH BCEMHPHOT'O

22 TATOTEHUS. Y CKOpEHHE CBOOOTHOTO bubmmorexa [JOK
' P A https://m.edsoo.ru/ff0af044
TTaJICHUS
Ypok-koHpepenmus "JIBrmkeHue Ten
23 BOKPYT IPaBUTALMOHHOTO IIEHTPa
(Conueunas cucrema). ['amaktuxu"
Pemenue 3amau mo reme "Cuna
24 TSKECTU U 3aKOH BCEMUPHOTO bubmorexa HOK
" P https://m.edsoo.ru/ff0af5{8
TSATOTCHUS

)5 [lepBast kocMHuYecKasi CKOPOCTb. bub6nuoreka [IOK
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTeprUaIbHON TOUKMU.

26 AOGCOIIIOTHO TBEPIOE TEIIO. bubnmnoreka [JOK
PaBHOBecue TBEpOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OCBIO BPAILEHNUS

27 MowmeHnT cuinsl. LleHTp TsKECTH

)3 Pemenue 3agau mo reme "MomeHT bu6mmoreka [IOK
cwibl. LlenTp TsxecT" https://m.edsoo.ru/ff0b02b4
[ToarotoBka Kk KOHTPOIBHOU paboTe

29 1o TeMe "MexaHnuyeckKoe ABUKEHHUE bubnnorexa LIOK

. \ ' https://m.edsoo.ru/ff0b0408
BiaumopeiicTBue Ten
KonTponbnas pabota mo Teme
30 "MexaHHYeCKOe IBKEHHE bubnnorexa LIOK
N | ' https://m.edsoo.ru/ff0b06ec
BiaumopeiicTBue Ten
Nmnynsc Tena. IMIyasc CUibl.
31 3aKOH COXpaHEHUs UMITYJIbCa. bubmuorexa [JOK

Yrpyroe u Heynpyroe
B3aUMO/ICHCTBUE

https://m.edsoo.ru/ff0b07fa




Pertenne 3agau mo reMme "3akoH

bu6nuoreka [IOK

32 COXpaHEHHUs UMITyJIhca" https://m.edsoo.ru/ff0b096¢
1 VYpok-koHpepenuus "PeakTuBHOE
IBUKECHHE B IPUPOJE U TEXHUKE"
bu6mmoreka [IOK
34 Mexanuueckas paboTa ¥ MOIIHOCTb hitps://m.cdsoo.ruw/f0b0as4
35 PaboTa crIIBI TSDKECTH, CHITBI bu6mmoreka [IOK
YIPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopartopnas pabota
16 «Omnpenenenne pabOThI CHIIBI TPEHUS
IIpY paBHOMEPHOM JIBUKEHUU TeJla
10 TOPU30HTAIBHOM MOBEPXHOCTH
37 CBs3b 3HEprUU U pabOTHI.
[loTenumanpHas sHEpPrust
13 Kunernueckas sneprus. Teopema o bubanorexka [HOK
KMHETUYECKOU SHEPrUn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS SHEPTUHU B
MEXaHHUKe
40 JlaGopatopnas pabora «3yueHue bub6nuoreka [IOK
3aKOHA COXpaHEHUs YHEPIUU» https://m.edsoo.ru/ff0b12fe
A1 KonebaTenpHOE TBHIKEHUE U €TI0 bu6mmoreka [IOK
XapaKTepUCTUKHU https://m.edsoo.ru/ff0b1858
3aTyxaromue KojieOaHusl.
42 BoinyxneHHbie koneOaHusl. bubmmorexa [TOK
https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTH4ecKuil ¥ NPy KUHHBINA

MasaATHHUKHU




44

45

VYpok-uccnenoBanue «3aBUCUMOCTh
nepuo/ia Kojie0aHui OT KECTKOCTH
MIPY>KUHBI U MACCHI TPy3a»

HpeBpameHHe OHCPIUU IIpU
MEXaHHUYECKHX KOJICOaHUSIX

bu6nuoreka [IOK
https://m.edsoo.ru/ff0b197a

46

Jlaboparophnas pabota
«OmpeneneHue 4acToThl U epruoa
Kose0aHuil MPYKUHHOTO MAasITHHKA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0blaec

47

Jlabopartopnast pabora «I[IpoBepka
HE3aBUCHUMOCTH TIepro/ia KojeOanuit
rpysa, MOoABEIIEHHOr0 K HUTH, OT
MAacChl Tpy3a»

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

49

50

Mexauunueckue BoJaHBL. CBOWCTBA
MeXaHn4eckux BOJIH. [IpogosibHbIE 1
MOIEPEYHBIE BOJTHBI

Ypok-koHpepeHus "MexaHnnyeckue
BOJIHBI B TBEPJIOM TeEJIE.
Ceiicmuieckue BOJTHBI"

3Byk. Pacnipoctpanenue u
OTpa)kK€HUE 3BYyKa

bu6nuoreka [IOK
https://m.edsoo.ru/ff0b21fe

51

Ypok-uccnenosanue "Habmronenue
3aBHCHMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKUI PE30HAHC
Ypok-koHpepeHus "YapTpazByk u
uH(OPa3BYK B IPUPOJIE U TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca




[ToarotoBka K KOHTPOJIBHOU paboTe

bu6nuoreka [IOK

54 110 TeMe "3aKOHbI COXPaHEHHUSI. https://m.edsoo.r/fiOb25H)
MexaHnveckue KoueOaHus U BOJIHbI" o '
KonrtponbHas pabora o teme

55 "3aKOHBI COXPaHEHUS.

Mexanunueckue kojaeOaHus 1 BOJHBI"

56 DNeKTPOMarHuTHOE TOJIE. bu6mmoreka [IOK
DNEKTPOMarHUTHHIE BOJIHBI https://m.edsoo.ru/ff0b2abe

57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
VYpoxk-koHpepenuus "lkana

58 AJIEKTPOMAarHUTHBIX BOJIH. bub6nuoreka [IOK
Hcrnonp30BaHue 211€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH ISl COTOBOM CBSI3H"

VYpok-uccnenosanue "HU3yuenne

59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C EtlffsJ'I/IjriTee;(siSrOu/I;fObzc6c
MOMOUIbIO MOOHIIBHOTO TenedoHa” T '

Pemenue 3agad Ha onpeneneHne

60 YaCTOTHI U JIIUHEI
JIEKTPOMAarHUTHOW BOJIHBI
DJeKTpOMarHuTHas pUpo/ia CBETa.

61 CxopocTts cBeTa. BomHOBBIE bubmorexa LIOK
CBOHCTEA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. I[IpsaMonuneitnoe

62 pacrpocTpaHeHUe CBeTa. 3aTMEHUS bubmmorexa LIOK
Conmna u JlyHbI https://m.edsoo0.ru/ff0b3658
3aKOH OTpaKEHUs CBETA. 3epKajla.

63 Pemenue 3ana4 Ha npUMEHEHUE bubmorexa [TOK

3aKOHa OTpaXCHUA CBCTA

https://m.edsoo.ru/ff0b38c4




HpeJIOMJ'ICHI/IC cBeTa. 3aKOH

bu6nuoreka [IOK

o4 IIPEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpa)KeHUE
65 cBera. Mcronb3oBaHue MOJIHOTO bubanorexa [HOK
BHYTPEHHETO OTPAXKEHHUS B https://m.edsoo.ru/ff0b3cS5c
ONTHUYECKUX CBETOBOJAX
JlaGopartopHnast pabota
"UccnenoBanue 3aBUCUMOCTH yIiia
66 MIPEJIOMJIEHHUS] CBETOBOIO JIy4ya OT
yria naJieHusl Ha TpaHule "BO3ayX-
crekso""
VYpok-koHpepeHus
"Ucnonap30BaHue NOTHOTO
67 BHYTPEHHETO OTPAKECHUSL:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS
CBA3B"
68 JIun3bl. OnTryeckast cuiia JMH3bI bubmmorexa [OK
https://m.edsoo.ru/ff0b3f2¢
69 [TocTpoenne n300pakeHHi B TMH3aX bubmmorexa LHOK
https://m.edsoo.ru/ff0b444a
JlaGopatopHnast pabora
70 "Onpenenenue GOKYCHOTO bub6nuoreka [IOK
pacCTOAHUS U ONITUYECKOMN CUJIIbI https://m.edsoo.ru/ff0b4206
coOuparomend TUH3b1"
71 Ypok-koHpepeHmus "OnTudeckue bubnuorexa [JOK
JIMH30BbIe TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
7 I'ma3 xak onruyeckas cucrema. bu6mmoreka [IOK

3penne

https://m.edsoo.ru/ff0b4684




Ypok-koHpepenus "legexTs

73 "
3peHus. Kak coxpaHuts 3peHue
PaznoxeHnue 6e10ro cBeTa B CIEKTP.

74 OmnsiTel HetoToHa. Croxenue bubanorexa [HOK
CIEKTpaJIbHBIX LBETOB. [lucnepcus https://m.edsoo.ru/ff0c0f4c
cBETa
Jlaboparopnast pa6ota "ONBITHI 11O
Pas3ioKeHUIo OEJI0ro CBeTa B CIEKTP

75 Y BOCIPUATHUIO [[BETA IIPEIMETOB IIPU bubnmorexa LHOK

p H et p https://m.edsoo.ru/ff0cOe2a
UX HaOJIOJCHNU Yepe3 LIBETOBbIE
¢bunabTpe"
VYpok-nipaktukym "BonHoBbIe

76 CBOMCTBA CBETA: IUCIIEPCHUS,
uHTepepeHys u audpaxus"

77 Omnertel Pe3epdopaa u uranerapHas bubnuorexa [JOK
MOJIEIb aTOMa https://m.edsoo.ru/ff0c12a8

73 IToctynatel bopa. Moneins aroma
bopa
Hcnyckanue 1 MOTJIOLIEHUE CBETA

79 aTOI\ZOM KBanTsl. JInuneiuateie bubmmorexa [OK

’ ' https://m.edsoo.ru/ff0c144c
CIIEKTPBI

20 Ypok-npaktukym "Habmronenune bubnuotexa [JOK
CIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550

81 PanuoakTBHOCTD U €€ BUIbI bubmmorexa [TOK

https://m.edsoo.ru/ff0c1672

2 CrtpoeHue aTOMHOTO sifipa. bubnmnoreka [JOK

Hyxnonnas monens

https://m.edsoo.ru/ff0c18ac




23 PanuoaxkTuBHBIE IPEBpAILICHHUS. bub6nuoreka [IOK
H3oTomnsr https://m.edsoo.ru/ff0clal4

24 Pemenue 3agau o teme: bu6mmoreka [IOK
"PanuoaktuBHBIE NpeBpanieHus" https://m.edsoo.ru/ff0c1b4a

85 [Tepuon monypacnana
Ypok-KoH(pepeHus

86 ”PpazmoaKTqI)/IBIi{He U3JIyYEHHUS B bubnnorexa LIOK

" https://m.edsoo.ru/ff0c2126
MpUPOJIe, MEAUIIMHE, TEXHUKE
Snepubie peakunu. 3aKOHbI
87 COX[I)DaHeHII/:I)ﬂ 3apsiI0BOTO U bubmmorexa [TOK
https://m.edsoo.ru/ff0c1¢c58
MacCOBOI'0 YUCEI
DHeprus CBA3M aTOMHBIX sIJIEP. bubanorexka [HOK

88

CBs13b MacChl U SHEPTUH https://m.edsoo.ru/ff0c1d7a
9 Pewenue 3anau no reme "AnepHeie

8 peaxkuun"

90 Peakuuu cunTtesa u nenenus saep. bubnuorexa [JOK
Ucrounnku sneprun ConHLA U 3BE3] https://m.edsoo.ru/ff0c1e88
VYpok-koudepennus "AnepHas

91 sHepreTuka. JlencTBus
PaaNOAKTUBHBIX U3yYEHUN Ha
JKUBBIE OpraHU3MbI"

[ToaroroBka K KOHTPOILHOM paboTe

9 1o TeMe "DIIEKTPOMAarHUTHOE MOJIE. bubnnorexa HOK
DNeKTPOMarHUTHBHIC BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBsbie siBieHus"

93 KonTponbhas pabota no teme

"DJIeKTPOMarHuTHOE TIOJIE.




DNEeKTPOMarHUTHBIE BOJIHBI.
KBauroBsie sBiaeHus"

IToBTOpenue, o6o0mIEeHNE.

bu6mmoreka [IOK

94 JIaGopatopHble pabOTEI IO KypC
| p pv p | ypey https://m.edsoo.ru/ff0c245a
Bsaunmoneiictsue ten
[ToBTOpenue, o6o0menue. Pemenue
95 ACUETHBIX ¥ KAYEeCTBEHHBIX 3a/1a4 bubmorexa LHOK
p | . https://m.edsoo.ru/ff0c2572
o TeMe "TernoBbie MpoIecchl
[ToBTOpenue, o6o0menue. Pemenue
96 pacueTHBIX U KaYeCTBEHHBIX 3a/1a4 bub6nuoreka [IOK
o Teme "KIIJ] TermmoBbIx https://m.edsoo.ru/ff0c2a22
nBuraresein”
[ToBTOpenue, o6o0menue. Pemenue
97 ACUETHBIX ¥ KAYeCTBEHHBIX 3a]1a4 bubmorexa [IOK
p | a " https://m.edsoo.ru/ff0c2b30
o teme "KIIJ] anexTpoycTaHOBOK
IToBTOpenue, o6o0mIEHNE.
98 JIaGoparopHble pabOTEI IO KypC bubmorexa [IOK
| patop p | ypey https://m.edsoo.ru/ff0c2c52
CBeTOBbBIE SIBIICHUS
[ToBTOpenue, o006meHue. Pabora ¢
99 TeKCTaI:m o TeMe "3aKOHEI bubmorexa [TOK
" https://m.edsoo.ru/ff0c2d6a
COXPAaHEHUS B MEXaHHUKE
[ToBTOpenue, 0600meHne. Pabora ¢
100 TekcTamu 110 Teme "Konebauus u bubmorexa LHOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. Pabora ¢
" bubmuorexa [JOK
101 TekcTamu 110 Teme "CBeTOBBIE

aBJeHus"

https://m.edsoo.ru/ff0c3044




[ToBTOpenue, o6o6menue. Pabota ¢
102 TekcTamu 1o Teme "KBanToBas u
sanepHast pusuka"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

27




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIS1 YYHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
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