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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3nke Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJIO)KEHHI M TpeOOBaHMWI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTEIbHOW MPOTpaMMBbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxe ¢ yu€ToM enepanbHOil paboueil mporpaMMbl BOCITUTAHUS U
Konuenuuu npenopaBanust yueOHoro npeamera « Duznkay.

Copepxxanne mporpamMmbl 1Mo (U3MKE HaMpaBieHO Ha (HopMHpOBaHHE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYYAIOUIMXCS U OpPraHU3alui0 M3y4YEHUS
Gu3NKM Ha JAESITENIbHOCTHOM ocHOBe. B mporpamme mo ¢u3HMKe YYUTHIBAIOTCS
BO3MOXHOCTH Y4eOHOro mpenMera B peanusammu TpeboBanuit ®I'OC OO0
TUTAHUPYEMBIM JTMYHOCTHBIM U METaINPEAMETHBIM pe3yJibTaTaM 00yUeHHUs, a TaKkKe
MEKIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'O 00IIIETO 00pa30BaHMUsI.

[Iporpamma 1o gusrke ycTaHaBIMBAET paclpeiesieHne y4eOHOro MaTepuaia
1o rojaMm o0ydeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATENIbHOCTh
M3YUYCHHS] T€M, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHUSI MPEIMETHOTO COJIEPXKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00y4aromuxcs.

[Iporpamma 1o (¢u3smke pazpaboTaHa C LEJIbI0 OKa3aHUS METOJAMYECKOU
MIOMOIIM YYUTENIO B CO3/JaHUU paboyveil mporpaMMbl MO0 y4eOHOMY MPEAMETY.

du3znka sIBISETCS CUCTEMOOOPA3YIOIINM JIJISl €CTECTBEHHO-HAYYHBIX YUEOHBIX
NPEIMETOB, TMOCKOJIBKY (DU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB M SIBICHUH,
M3y4aeMbIX XUMHUEHN, OMOJIOTHEN, acTpoHOMUEH U pu3nUecKoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa, MPEJOCTABISIET HauOoyee sSCHbIE
oOpasiibl MPUMEHEHUs HAyYHOTO METOJa MO3HAaHMS, TO €CTh CIoco0a MOTydeHUs
JOCTOBEPHBIX 3HAHUU O MUDE.

OnHa w3 TIaBHBIX 3a7a4 (PU3HYECKOTo O0Opa3oBaHUS B CTPYKType OOIIero
0o0pa3oBaHUsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU TPAMOTHOCTH H
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usuku Ha 0a30BOM YpOBHE TMpeArojiaracT OBJIAJICHHE
CIEAYIOIIMMUA KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMU €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCT:

e HAYYHO OOBSICHATH SIBJICHUS;

e OIICHUBATH U MIOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEAOBAHNS,

e MHTEPOPETUPOBATH  JaHHbIE W  HCHOOJb30BaTh  HAy4HbBIC
JI0OKa3aTeIbCTBA JJISI IOJYYEHUS] BBIBOJIOB.

Henn wusyueHuss (uU3MKU Ha YypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMS
onpeneneHsl B Konmenmuu mnpenogaBanus ydeOHOro mnpeamera «Dusnmkay B
oOpa3oBaTenbHBIX oOpraHuzanusax Poccuiickoit  ®Denepanuu, peaau3yOIMMUX
OCHOBHBIE 00111€00pa30BaTeIbHbIE TPOrPAMMBI, YTBEPKIAEHHOUN pellieHreM



Konnernn MunucreperBa npoceienust Poccuiickoin @enepanuu (IpoToKoa OT 3
nexadps 2019 r. Ne [1K-4BH).
ey usyyeHus (PU3UKU:

NpuOOpeTEeHUEe HWHTEpeca U CTPeMIICHUS OOYYaIoIIUXCS K HAYYHOMY
W3YYCHUIO TPUPOJBI, Pa3BUTHE HX HWHTEIUICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJIE MTO3HAHUS U (POPMHUPOBAHUE
HCCIIEIOBATENICKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBJICHUSIM;
(dopMupoBaHNE HAYYHOTO MUPOBO33PEHHS KaK pe3yJibTaTa U3y4YeHHsI OCHOB
CTPOCHUS MaTepHH U (PyHAAMEHTAIBHBIX 3aKOHOB (PU3UKU;

dopMupoBaHrEe TPEACTaBICHUNA O PO (U3MKH ISl Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  MPEICTAaBICHMH O  BO3MOXKHBIX  cdepax  Oyxyuien
po(heCCUOHATILHON JEATENbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOArOTOBKA K
JaJibHENIIeMy OOyUEHHUIO B STOM HaIlPABJICHUU.

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

npuoOpeTeHNUEe 3HAHWH O JUCKPETHOM CTPOCHHH  BEIIECTBA, O
MEXaHUYCCKUX, TEIIOBBIX, DJJCKTPUUCCKUX, MArHUTHBIX M KBAaHTOBBIX
SIBJICHUSIX;

npUOOPETEHHE YMEHUN OINMUCHIBATh U OOBICHATH (DU3HUECKHUE SBIICHHS C
HCITOJTb30BAHUEM TTOTYUCHHBIX 3HAHUM;

OCBOCHHE METOJOB PCIICHWS TMPOCTEHINNX pacy€THBIX 3a7a4 C
HCITOJTh30BaHUEM bU3UIEeCKUX MOJICIICH, TBOPYECKHUX 1
MPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJIOAATh MPUPOIHBIC SBJICHUS U BBITIOJHSATH OIBITHI,
JabopaTtopHble  pabOThl M AKCIEPUMEHTAJIbHBIC MCCJICAOBAHUSA C
HCITOJTh30BAaHUEM U3MEPUTEIIBHBIX MPUOOPOB;

OCBOEHHE NMPUEMOB paboOThl ¢ MHPoOpManuen (HU3MIECKOro COJEp KaHMS,
BKJTFOYasi MTHGOPMAIIHIO O COBPEMEHHBIX JOCTIKCHUSIX (DU3UKU, aHATN3 U
KPUTHUYECKOE OIICHUBaHWE WH(OpMAIny;

3HAKOMCTBO cO chepaMu IpodheCCHOHAIBHON JASATEeIbHOCTH, CBI3aHHBIMU
C (GU3UKOH, W COBPEMEHHBIMM TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSX (PU3MYCCKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanust oTBoauTCs 238 vacoB: B 7 kiacce — 68 4acoB (2 yaca B HEJIEN0), B 8
Kiacce — 68 vacoB (2 yaca B Henmeno), B 9 kinacce — 102 gaca (3 vaca B Hezeno).

[Ipennaraemslii B mporpamMmMe mno (u3HKe nepedeHsb JabopaTopHbIX paboT u
OTIBITOB HOCUT PEKOMEHAATEIbHBINA XapaKTep, yUUTENb JeaeT BEIOOP MPOBEACHUS



7a00paTOPHBIX PabOT W OMBITOB C YYETOM WHAMBUAYAIBHBIX OCOOCHHOCTEH
00yJaromuXxcsi, CIMCKa SKCIIEPUMEHTABHBIX 3aJlaHul, MpejiaraeMblX B paMKax
OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa 1o (hHu3HKe.



COILEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. @usuka v eé poJib B IO3HAHUHU OKPYKAKIEr0 MUpPa.

dusznka — Hayka O mnpupoje. SABneHus npupoabl. PuU3NUecKrue SBICHUS:
MEXaHU4YECKHUe, TEIJIOBBIE, JICKTPUIECKHUE, MAaTHUTHBIC, CBETOBBIE, 3BYKOBBIE.

dusznyeckue BeaWuyuHbl. M3MmepeHue ¢u3nmdeckux BeauduH. DU3HMYECKHE
npuoOopkl. [TorpemHocTs n3mMepenuit. MexyHapoaHas CUCTeMa €IMHMUII.

Kak ¢wusuka W JApyrue ecCTeCTBEHHbIC HAyKH HM3Y4aloT IPUPOIY.
EcTecTBeHHO-HayUYHBIM METOJ TO3HAHUS: HAOIIOJCHUE, TOCTAHOBKA HAYyYHOTO
BOIIPOCA, BBIJIBIKEHHUE THIOTE3, SKCIIEPUMEHT 10 ITPOBEPKE TMIOTE3, 0ObSICHEHUE
HaOmro1aemMoro sejeHus. Onrcanue PU3NIeCKUX SIBJICHUM C MOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHu4yeckue, TEIUIOBbIE, OJIEKTPUUYECKHUE, MAarHUTHbBIC, CBETOBBIC

SIBJICHUSL.
2. @usnyeckue mpUOOPHI U MPOIEAypa MPSIMBIX U3MEPEHUIM aHAJIOTOBBIM U
U(GPOBBIM PUOOPOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpeneneHue 1EHbI JEICHUS MIKaJIbl HK3MEPUTEIHHOTO MPUOOpa.
2. H3mepeHue paccTosHUM.
3. Usmepenue o0bEéMa KUIKOCTH U TBEPAOTO TEA.
4. OnpeneneHue pa3MepoB MaJIbIX TEJL.
5. W3mepenue Ttemmeparypbl MpU MOMOIIM XKUAKOCTHOTO TEPMOMETpa H
JaTYuKa TeMIEepaTyphl.

6. IIpoBengeHue uccienoBaHus MO MPOBEPKE TUIIOTE3bI: JATbHOCThH IMOJETA
IaprKa, MyImeHHOTO TOPU30HTAILHO, TEM OOJIbllle, YeM OOJIbIlIe BHICOTA
mycKa.

Pa3nen 2. [lepBoHayasibHbIE CBEEHHS 0 CTPOEHUM BelleCcTBA.

Crpoenue BemiecTBa: aTroOMbl M MOJEKYJIbl, HX pasmepbl. OmNbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrxeHue wyactul BemiecTBa. CBsA3b CKOPOCTM JABMKEHUS YACTHI[ C
Temrneparypoil. bpoyHoBckoe nBwxkeHue, auddysus. BzaumoneiicTBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAaHUE.

ArperatHble COCTOSIHMSI BEIECTBA: CTPOEHHUE Ia30B, JKUJIKOCTEHW M TBEPIBIX
(kpucTaysmyeckux) Tes. B3anMOCBSI3b MEXIy CBOMCTBaMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJEKYJISIpHbIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu.



Hab6nronenue O6poyHOBCKOTO JTBHKEHUS.

Ha6mronenue nuddysun.

HaGmonenne  sBIIeHWH,  OOBSCHSAIOMIMXCS  NPHUTSDKCHUEM WA
OTTaJKUBAaHUEM YaCTHI] BEIICCTBA.

Jlabopamopnwie pabomul u onvimeol.

1.

Omenka jauameTpa aToMa METOJOM psAOB (C  MCIOJIb30BaHUEM
dororpaduii).

OmBITHI IO HAOIOACHUIO TETIOBOTO PACHIMPEHUS I'a30B.

OmnBITH 0 OOHAPYKCHUIO ACUCTBUS CHII MOJICKYJIIPHOTO MPUTSKEHUSL.

Pa3nen 3. /IBuikeHue u B3auMoaeiicTBue TeJl.

MexaHnueckoe JBH)XEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsii CKOpOCTh MPU HEPABHOMEPHOM ABHKEHHUM. Pacuér mytu u
BPEMEHU JABUKCHUS.

SBneHne uHEepUMM. 3aKOH HMHEpUUH. B3amMopaeicTBHe Tell KaKk NpUYMHA
U3MEHEHUSI CKOPOCTH [BWXKEHUA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBS3b IUIOTHOCTHM C KOJWYECTBOM MOJIEKYJ B €IWHHUIIE
00bEMa BellecTna.

Cuta Kak xapakTepuCTHKa B3auMoehcTBUs Ten. Cuina ynpyrocTd M 3aKoH
I'yka. U3Mepenue cuiibl ¢ TOMOLIBI AUHAMOMETpA. fIBJICHHE TATOTEHHUS U CUJa
TskecTd. Chlia TSDKECTH Ha JIpyrux mianerax. Bec tena. HeecomocTs. CrioxkeHue
CWJI, HalpaBJIEHHBIX MO OJHOW MpsiMor. PaBHomelcTByromas cui. Cuna TpeHus.
TpeHue CKOJIbXKEHUS U TPeHUE MoKos. TpeHue B IpUpoJie U TEXHUKE.

Hemoncmpauuu.

1
2
3
4.
5
6

Hab6nronenne MexaHn4ecKkoro ABUKEHUS Tela.

N3mepenne cKopoCTH NPSIMOJIMHENHOTO JBUKECHMS.
HaGnronenue siBeHus: MHEPLIMH.

Hab6nronenue n3MeHeHnst CKOPOCTH TTPH B3aUMOJICHCTBUY TEJL.
CpaBHeHHEe Macc 1Mo B3aUMOJEHCTBHIO TEN.

CnoxeHue cuil, HalpaBJIEHHBIX 110 OJHOU MPSAMO.

Jlabopamopnwie pabomul u onvimeol.

1.

Omnpenenenre CKOPOCTH PaBHOMEPHOTO JBM)KEHUS (ILIapHUKa B KUJIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMIIS U TaK Jajee).

Onpenenenue cpeaHe CKOPOCTU CKOJBKEHHsI Opycka WM IIapHKa M0
HAaKJIOHHOM IJIOCKOCTH.

Onpenenenre IIOTHOCTH TBEPOTO TENa.

OnbITHl, AEMOHCTPUPYIOIIKME 3aBUCUMOCTb pacTsDKeHUs (aegopmanuu)
IPY>KUHBI OT IPUIIOKEHHOU CUJIBI.



5. OHBITBI, ACMOHCTPUPYIONIHUEC 3aBUCUMOCTDL CHUJIbBI TPCHHA CKOJILKCHUSA OT
BCCa TCJIa U XapaKTCpPa COIIPHUKACAIOIINXCA HOBerHOCTCP'I.

Pa3zneu 4. JlaBiieHue TBEPABIX TeJl, *KUAKOCTEH 1 ra3os.

Hasnenne. CriocoObl yMEHBIICHUS U YBEIHUCHUS naBieHus. [laBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza oT o0BbEMa, TemmepaTyphl. llepemaua naBieHus
TBEPIBIMU TEJIAMH, KUIAKOCTSIMU MU TazaMu. 3akoH [lackansa. IIHeBmMaTmueckue
MalIHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTuyeckuit
napanokc. Coobuaromnuecs: cocysl. ['mapaBmmyeckue MEXaHU3MBbl.

Atmocdepa 3emnn u atmocepHoe napieHue. [IpUUMHBI CylIECTBOBaHUS
Bo3AymHOM oOonouku 3emun. OmnbiT Toppuuennu. M3mepenue armochepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U3MepeHus aTMOC(HEpPHOTO AaBICHUS.

JleficTBUE KUAKOCTU U ra3a Ha MOrpy:KEHHOE B HUX TeNO. BriTankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxomnnaBanue.

Jlemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS Ta3a OT TEMIIEPaTyphl.

[lepenaua gaBiaeHuUs )KUJIKOCTHIO U Ta30M.
CooOuiaromuecs cocyabl.

['mppaBnuueckui rmpecc.

[IposiBieHue necTBUs aTMOC(EPHOTO TaBICHUS.

S o B

3aBUCUMOCTbH BBITAJIKMBAIOIICH CUITBI OT 00BEMA MOTPYKEHHOM YaCTH Tela

Y TIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUIAKOCTH.

8. YcCIIOBHE IUIaBaHUS TEN: IUIABAHUE WU MIOTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOUIIEHHS IIJIOTHOCTEU TeJla U KUIKOCTH.

Jlabopamopnwie pabomul u onvimot.

1. HccnenoBanue 3aBUCUMOCTH Beca Tesia B BOJIE OT 00bEMa MOTPYKEHHOM B
YKUJIKOCTh YaCTH Tea.

2. OnpenenieHUE  BBITAJIKUBAIOLICH  CUJIbI, JCHCTBYIOIIEHM Ha  TeEJo,
HOrpYyKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITATKUBAIOIIEH CHIIbI, IEUCTBYIOLIEN HA TEJIO

B JKMJIKOCTH, OT MaccChl Tea.

~

4. OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JICHUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00hEMA OTPYKEHHOH B )KHIKOCTh
YaCcTH Teja U OT IJIOTHOCTHU KUIKOCTH.

5. KoHcTpyupoBanue apeoMmeTpa WA KOHCTPYUPOBAHUE JIOJKU U
OIIpEeNICJIEHNUE €€ TPY30II0IbEMHOCTH.



Pa3nen 5. PaGora u MOIIHOCTB. JHeprus.
Mexanudeckas padbota. MOIIHOCTb.
[IpocTble MeXaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IIpaBumio
paBHOBecus pblyara. [ I[pumenenue npaBuiia paBHOBECHS pbluara K 0JI0Ky. «30J10TO€e
npasuio» Mexanuku. KIIJ[ npocTeix MexanusmoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.
Mexanuueckass odHeprud. KuHeTnueckas ¢ MOTEHUUAJIbHAs HHEPIrUs.
[IpeBparieHre 0JTHOrO BUIa MEXAHUYECKOW SHEPTUU B IPYroil. 3aKOH COXpPaHEHUs
SHEPIrUU B MEXAHUKE.
Jemoncmpayuu.
1. IIpumepbl MPOCTBIX MEXAHU3MOB.
Jlabopamopnwie pabomul u onvimeol.
1. Omnpenenenue pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JABHKEHUU TEJA 110
TOPU30HTAJIbHON IOBEPXHOCTH.

2. HccnenoBanue yciaoBUil paBHOBECHS pblyara.
N3mepenune K111 HaKITIOHHOM TJIOCKOCTH.

4. M3ydeHue 3aKkOHA COXPAHEHMSI MEXaHUYECKON SHEPTUU.

8 KJIACC

Pa3nen 6. TensioBble siBIeHHS.

OCHOBHBIC TIOJOXKEHUSI MOJICKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHUS
BelllecTBa. Macca U pa3Mepbl aTOMOB M MOJEKyJd. ONBIThI, MOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUUECKON TEOPUH.

Mogenu TBEPAOro, JKHAKOTO M Ta3000pa3HOrO COCTOSIHUM BEIIECTBA.
Kpucrannuueckue n amopgueie Tena. OObICHEHHE CBONCTB ra3oB, KUJIKOCTEH U
TBEPJIBIX TEJI HAa OCHOBE TIOJIOKEHHM MOJICKYJISIPHO--KUHETUYECKOU TEOpHH.
CmaumBaHKe U KallWUISIpHBIE siBJICHUS. TernoBoe pacliupeHue U CKaThe.

Temneparypa. CBsi3b TemmepaTrypbl CO CKOPOCTBIO TEIUIOBOTO JIBUYKEHHUS
yactull. BuyTtpenHsis sHeprus. CnocoObl W3MEHEHHS BHYTPEHHEW DSHEpPTUHU:
Teryionepeaya U coBeplieHue padoTel. Buabl Temonepenauu: TEMIONPOBOAHOCTS,
KOHBEKIIUS, U3ITyYECHUE.

KonudecTBo TemoTel. YaenabHas TEMJIOEMKOCTh BEIIECTBA. 1eMIo00MeH U
TEMJIOBOEC paBHOBECHE. YpaBHEHHE TeruioBoro OanaHca. IlmaBnenwe
OTBEpACBAHHE KPUCTAUIMYECKUX BEIIECTB. YJIeJbHAs TEIUIOoTa IIJIaBJICHMUS.
[TapoobOpazoBanue u koHaeHcanus. Mcnapenue. Kumnenuwe. YaenpHas TerioTra
napooOpa3oBaHus. 3aBHUCHUMOCTb TEeMIEpaTyphl KHUIEHHS OT aTMoc(epHOro
JABJICHUSL.

BrnaxxHocTh BO3yXa.



OHeprus TOIJIMBA. Y IeJIbHAs TEIJI0Ta CrOPaHUSL.

[Tpunuumner pabotel TemnoBbix asurateneid KIIJ[ TemmoBoro nBuratens.
TeruioBble ABUTATENN U 3aLUTa OKPYKAOLIEN CPEIbI.

3aKOH COXPaHEHHUsI U IIPEBPAILECHHS] SJHEPTHH B TEIIOBBIX IPOLECCAX.

Hemoncmpayuu.

1.

2
3
4.
5

L 0 N D

10.
11.
12.
13.

Ha6nronenue O6poyHOBCKOTO JTBHKEHUS.

Ha6mronenue nuddysun.

HaGnronenue siBjeHUI cMadunBaHus ¥ KAMWLISIPHBIX SIBJICHUH.
Habmronenue TemioBoro paciumpeHust Tell.

N3MeHeHune maBieHus rasa npu M3MEHEHUU 00bEMa W HarpeBaHUM WIIH
OXJIAKICHUH.

[IpaBuiia u3mMepeHus TeMrnepaTyphbl.

Buner rennonepenaym.

OxnaxaeHue P COBEPIICHUH PaOOTHI.

Harpepanue npu coBepiiieHH pabOThl BHEITHUMU CHUJIAMH.
CpaBHeHUE TEIUIOEMKOCTEH pa3IMUHbIX BEIIECTB.
HaOmronenne kuneHus.

HaOmntonenue nocTossHCTBA TEMITEPATYPhI MPH TUIABJICHUU.
Mojenu TenJ0BbIX JIBUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbIThI 10 0OHAPYKEHUIO ACHCTBUS CHIJT MOJIEKYJISIPHOTO TIPUTSKEHHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB ITIOBAPEHHOM COJIM MJIU caxapa.
OnbITel 110 HAOJIOACHUIO TEIJIOBOTO PACUIMPEHUS] Ta30B, KUAKOCTEH U
TBEPABIX TEIL

Ornpenenenue qaBieHUs BO3yXa B OallJIOHE MIMPUIIA.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD JIaBJICHUSI BO3yXa OT €ro
00bEMa M HArpEeBaHUS WM OXJIaXKICHUSI.

ITpoBepka rUnmoOTE3bl TUHEHHOM 3aBUCUMOCTH JIJTHHBI CTOJIOMKA KHJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnronenue wu3MeHeHHWs BHYTPEHHEH OHEpPruM Tella B pPe3yJibTare
Teryionepeaay U paboThl BHEITHUX CHJI.

UccnenoBanue siBjieHUs TEIIOOOMEHA MPY CMEIIUBAHUN XOJIOJHON U
ropsiyer BOJBL.

OmnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJIYYEHHOIO BOJOW  IMpHU
TEII000MEHE C HAarpeThIM METAJUTMYECKUM ITUITUHIPOM.

Ornpenenenue yelbHON TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiecca uCnapeHus.

Ornpenenenrue OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Onpenenenue yaeabHOW TETIOTHI IUIABJICHUS JIbAA.



Pa3znen 7. DnekTpuyecKkue 1 MArHUTHbBIE SIBJICHHSA.

OnekTpuzanus Tel. J[Ba poaa snekTpuueckux 3apsiaoB. BzaumopeiicTBue
3apsbkeHHbIX  Ted. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJ1 OT BETMYMHBI 3apSJI0B U PACCTOSIHUS MEXKY TeJIaMu).

Onektpudeckoe mnojse. Hanpsok€HHOCTh 3iiekTpudeckoro moss. [IpuHnmn
CYTIEPIIO3UIINU YTIEKTPUUECKUX MMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsiioB. DIEMEHTapHBIA SJICKTPUUECKUAN 3apsi.
Crpoenue aroma. IIpOBOJHMKM W  JUAJEKTPUKU. 3aKOH  COXpAaHEHUs
3JIEKTPUYECKOTO 3apsa.

OJIEKTPUYECKU TOK. YCIOBHUSl CYIIECTBOBAHUS AJIIEKTPUYECKOTO TOKA.
Hcrounrkyn MOCTOSTHHOTO TOKa. JIEHCTBUSA DSIEKTPUYECKOrO TOKa (TEIUIOBOE,
XUMUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B )KUIKOCTAX U ra3ax.

Onekrpuueckass nenb. Cumila  TOKa.  DJNEKTPUYECKOE  HANPSHKEHUE.
ComnpoTuBiieHHE NMPOBOJHUKA. Y AEIBHOE CONPOTHUBIIEHUE BelIeCcTBa. 3akOH Oma
115 yuacTtka uenu. [locienoBarenbHoe U apayiebHOE COEAUHEHNE IPOBOIHUKOB.

PaGota W MOIIHOCTH BJEKTpUYECKOro ToKa. 3akoH Jlxoyns—Jlenna.
DNEeKTpUYECKUEe IEeNu U MOTPEOUTEH IEKTPUIECKOM sHeprun B ObITy. KopoTkoe
3aMBIKaHHUE.

[ToctostHHBIE MarHuTHL. B3anMoaencTBIE MMOCTOSHHBIX MArHUTOB. MarHuTHOE
nosie. MarautHoe mosie 3eMJIM W €ro 3HauYeHWe Ui Ku3HU Ha 3emiie. OnbIT
Opcrena. MarHuTHOE 1MoJIe€ JIEKTPUUYECKOro ToKa. [IprumMeHenne 3J1eKTpoMarauToB
B TeXHUKE. [[efiCTBHE MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM. DJEKTPOABUTATEINb
MOCTOSIHHOTO  TOKa. VICronb30BaHME AIEKTPOABUTATENEHM B  TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apajnes. SABneHue snekTpoMarHuTHOM uHAyKuuK. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Crnioco0b1 MOJTYYEHUS AIEKTPUUYECKOU DHEPTHH.
DJIEKTPOCTAHIIUN HA BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jlemoncmpayuu.

DJIeKTpU3aLus Tel.

JIBa po/ia 3JEKTPUUECKUX 3apsI0B U B3aUMOJEHCTBUE 3aPSKEHHBIX TeEl.
YCTpOUCTBO U AEUCTBUE JIEKTPOCKOIIA.
DIIEKTPOCTaTUYECKAs MHYKIIHSI.

3aKOH COXpaHEHUS IEKTPUUECKUX 3aPSI/IOB.
[TpoBOHUKY U TUDTIEKTPUKH.

MoenupoBaHue CHIIOBBIX JTUHHUM JJIEKTPUUECKOTO IMOJIA.
HcTouHMKN NOCTOSSHHOTO TOKA.

JIeCTBHS SIIEKTPUUECKOTO TOKA.

10. DNEKTPUYECKUIN TOK B )KUIKOCTH.

11. ['a30BbIU pa3ps.

W P N DA W e



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

N3mepenne cuibl TOKa aMIepMeTpoM.

N3mepeHne 31eKTprIecKOro HanpsiKEHNs BOJIbTMETPOM.

PeocraTt 1 Mara3us conpoTHBIICHUN.

B3anMozeiicTBrE OCTOSSHHBIX MarHUTOB.

MopnenupoBaHue HEBO3MOXKHOCTHU PA3ZCIICHUS IIOI0COB MAarHUTA.
MopnenrpoBaHUE MarHUTHBIX ITOJIEW TOCTOSTHHBIX MATHUTOB.
OmneiT Dpcrena.

MarsHuTHoe€ 1oJie TOKa. JIeKTPOMArHuUT.

JIeiicTBHE MarHUTHOTO IOJIsI HA POBOJIHUK C TOKOM.
DNEKTPOABUTATENb TOCTOSHHOIO TOKA.

HccnenoBanue sBAEHUSA dIEKTPOMAarHUTHON UHIAYKIIAH.

OmnebiTer @apages.

3aBUCUMOCTh HAIIPaBJICHUS HWHIYKLIHMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBEHHUSI.

DIEeKTpOreHepaTop NOCTOSHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o v ok~ w

10.
11.

12.

13.
14.

OnbITel MO HAOJMIOMCHUIO DJICKTPU3ALMU Tel UHAYKIUEH U 1OpH
CONPUKOCHOBEHHH.

UccnenoBanne JeWCTBUSL SJIEKTPUYECKOIO IOJNS HA MPOBOJAHUKH U
TUBJIEKTPUKHU.

COopka u mpoBepKa padOThI AJAECKTPUUECKOM 11E€MH MOCTOSIHHOTO TOKA.
N3MepeHue u peryampoBaHue CUJTbI TOKA.

N3mepenue u peryiupoBaHue HAPSHKEHMUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4Y€pPE3 PE3UCTOP, OT
CONPOTHUBJICHUS PE3UCTOPA U HAIIPSIKEHUSI HA PE3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOIITUE 3aBUCUMOCTh AIEKTPUYECKOTrO
CONPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAM TMOMEPEYHOrO
CEUYEeHUs U MaTepuaa.

IIpoBepka mpaBuiia CIOXKEHHS HANPSXKEHUW IPU IOCIEI0BATEIBHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia i CWIbl TOKa MPU MNapaIeIbHOM COEIWHEHUU
PE3UCTOPOB.

Omnpenenenue paboThI ATEKTPUUECKOTO TOKA, HIIYILIETO Yepe3 PE3UCTOP.
OnpeneneHue MOUIHOCTH  DJIEKTPUYECKOrO TOKA, BBIACISIEMON Ha
pe3ucrope.

UccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JAMIIOYKY, OT
HANPsKECHHS HA HEW.

Onpenenenne KIIJ[ HarpeBares.

Uccnenoanre MarHuTHOTO B3aUMO/ICHCTBUSI MOCTOSSHHBIX MAarHUTOB.



15. M3ydeHne MarHuTHOTO TOJISl TOCTOSTHHBIX MAarHUTOB MPU UX 00bETUHEHUH
U pa3/cIICHUN.

16. MccnenoBanmne neCTBUS dJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. ONBITBI, JEMOHCTPUPYIOIIHME 3aBUCUMOCTh CWJIBl  B3aWMOJIECHCTBUSA
KaTyIIK{ ¢ TOKOM M MarHuTa OT CHJIbI TOKA M HAlPaBIECHUSA TOKA B KaTYIIKE.

18. MI3yueHue 1efcTBUS MarHUTHOTO ITOJISI HA ITPOBOJIHUK C TOKOM.

19. KoHCcTpyHnpoBaHue U u3yuyeHue padoThl AJIEKTPOIBUTATENIS.

20. M3mepenue KII/] anexTpoaBUraTenbHOM yCTAHOBKH.

21. OnBITBI IO MCCIEIOBAHUIO SIBJIICHUS SJIEKTPOMArHUTHOW HWHAYKLIMH:
UCCJICIOBAHNE W3MEHECHHUW 3HAYCHUs WM HAIPABJICHHUS WHIAYKIMOHHOIO
TOKA.

9 KJIACC

Pa3nes 8. Mexanu4yeckue siBJIeHM.

Mexannueckoe JaBwkeHME. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCHTENIBHOCTh MEXAHUYECKOIO JBWKEHHUSA. PaBHOMEpHOE NPSAMOJIMHEWHOE
nBrkeHue. HepaBHoMepHOE NpsiMONMHETHOE IBMKEeHHE. CpelHsAsl 1 MIHOBEHHAs
CKOpOCTB TeJa IIPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMosiMHEWHOe nBrkeHue. (CBoOomHOE
naaeaue. OneITe! ['anunes.

PaBHOMepHOE ABMKEeHHE MO OKpykHOCTH. [lepmon m vacrora oOparieHus.
JIuHeitHas u yrioBas CKOpOCTH. LIeHTpOCTpeMUTEIBHOE YCKOPEHHUE.

IlepBsii 3ax0H HptoToHa. Broponi 3akon Hetorona. Tpernii 3akoH HeroToHa.
[IpyHIMT CyTIepIIO3UIMKU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TPEHUS CKOJIbXKEHUSI, CUjla
TPEHUS MOKOS, APYTUE BUIIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTECHHsS. YCKOPEHHE CBOOOIHOTO
nageHus. JBuwxenne miuaner BOKpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecomocTs 1 neperpysku.

PaBHOBecue matepuanbHOM TOukH. AOGCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPEIUIEHHON OCBIO BpalleHusi. MOMEHT cuJibl. LIeHTp TsKecTH.

Nmnynec Tena. M3menenne mMmynbsca. Mmynbe cuibl. 3aKOH COXpAaHEHUS
UMITyJIbCa. PEakTUBHOE NBUKEHHE.

Mexanuueckass paboTa W MOIIHOCTb. PaboTa CHJI TSKECTH, YHOPYTOCTH,
TpeHusi. CBsA3b dHepruu u pabotsl. [loTeHIManbHas 3Heprus Tea, MOJHATOTO HaJl
ITIOBEPXHOCTHIO 3eMin. [loTeHnmManbHas sHeprus cxaron npyxunsl. Kunernueckas
sHeprus. TeopeMa 0 KMHETHYECKON 3HEPruH. 3aKOH COXPAHEHHUS MEXAHHYECKOU
DHEPTHUH.



Jemoncmpayuu.

1.

o v o~ W

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

Habmoienne MexaHH4eCKOro JBHKEHUS Teja OTHOCUTENIbHO Pa3HBIX Tel
OTCU€Ta.

CpaBHeHHME ITyTEN U TPACKTOPUN ABUKEHHUS OJHOTO M TOTO XK€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJl OTCUETA.

N3mepenne CKOpoCTH U yCKOPEHHUSI IPSIMOJIMHENHOTO IBUYKEHHS.
HccenenoBanue NpU3HAKOB PABHOYCKOPEHHOTO JIBUYKEHUS.

HaGmonenue nBr>xeHus Tena mo OKpYy>KHOCTH.

HabntoieHne MexaHu4ecKuX sIBJICHUM, IPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCHUTEIIBHO
KaOuHeTa (PU3UKH.

3aBHUCUMOCTh YCKOPEHMS Te€la OT MAacChl Tela U JIEUCTBYIOLIEH Ha HErO
CHJIBI.

HaGnronenue paBeHCcTBa CHIT IPU B3aUMOJICHCTBUU TEIL.

N3MmeHenue Beca Tena Npyu yCKOPEHHOM JBUKECHUM.

Ileperaua uMmIrybca Ipy B3aMMOJACUCTBUU TEIL.

[IpeoOpa3oBanHus SHEPTUM MTPU B3aUMOJEHCTBUH TE.

CoxpaHeHne UMITYJIbCa ITPU HEYIPYTOM B3aUMOJACHUCTBHH.

CoxpaHeHHe UMITyJIbca MpU a0COIOTHO YIIPYTOM B3aUMOJEHCTBUU.
HaGnronenue peakTHBHOTO JIBUYKEHHUS.

CoxpaHeHHne MEXaHNYEeCKON SHEPTUH MPU CBOOOIHOM IaJICHUU.
CoxpaHeHHe MEXaHUYECKOM SHEPTUU NIPU IBHKEHHUH TeJa MO ACHCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoncTpynpoBanue Tpakra Ijsi pa3roHa U JajdbHEWIIEr0o PaBHOMEPHOIO
JBIDKCHUS IIAPUKA WA TEJIEKKH.

Ornpenenenue cpeaHed CKOPOCTH CKOJIBKEHUS OpycKa WM JBUKCHUS
[IapyKa 1o HaKJIOHHOW IUIOCKOCTH.

OrnpeneneHrue YCKOpEHHsSl Tejla MPU PABHOYCKOPEHHOM JBIKCHUHU I10
HAKIIOHHOM TJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH IMyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIM TPU PABHOYCKOPEHHOM JBWKEHUHU 0e€3
HayaJbHOM CKOPOCTH IYTU OTHOCATCS KaK PsAJ HEUETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEXYTKH BPEMEHHU OJMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHSI OT CHJIBI
HOPMAaJILHOTO JaBJICHUS.

Onpenenenre ko3hHUIIMEHTA TPEHUS CKOJIbKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.



9. Ompenenenue pabOTHI CUJIbI TPEHUS IPU PABHOMEPHOM JABMXKEHUU TEJA I10
TOPU30HTAJIbHON IOBEPXHOCTH.

10. OnpeenieHne  pabOTBl  CUJIBI  YIPYTOCTH MpU  NOABEME TIpy3a C
MCIOJIb30BaHNEM HEMOBUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. 3y4yeHue 3aKoHa COXpaHEHUS SHEPTUU.

Pa3nen 9. Mexanuyeckue Kojae6aHUs M BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKH KOJIEOaHU: EpUOL,
4acToTa, aMIUINTyJa. MaTremMaTH4eCKuil U NPYKUHHBIA MasTHUKU. [IpeBpamenue
SHEPTUU MPH KOJIeOATETbHOM JIBUKCHUH.

3aryxaromue — kosneOanus.  BbeiHykneHHble — koseOaHus.  Pe3zoHaHc.
Mexanndeckue BosiHbL. (CBOMCTBAa MEXaHWYECKUX BOJIH. lIponosbHble W
MONEPEYHbIE BOJHBL. [[MMHA BOJHBI M CKOPOCTh €€ PpacHpOCTPaHCHHUS.
MexaHnueckre BOJIHBI B TBEPJIOM TeJE, CEUCMUYECKHAE BOJIHBI.

3Byk. ['pomKkoCTh 3Byka U BbicoTa ToHa. OTpaxeHue 3Byka. MHPpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue xoneGaHuil Ten Moj AEHCTBUEM CHIIBI TSKECTU U CHJIBI
YIOPYTOCTH.

Habmtoienue xonebanuii rpy3a Ha HUTH U Ha NIPYKUHE.

HaGnroneHue BoIHY X ASHHBIX KOJIEOAHUI U pE30HAaHCA.

PacnipocTpaneHnne npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).

Hab6itoieHne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTUYECKHI PE30HAHC.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHve YacTOThl W Mepuojaa KoJiebaHMM MaTeMaTU4ecKOro
MasITHHKA.
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2. OmnpeneneHue 4acTOTHI U MEpHoJia KoJeOaHUH MPYKMHHOTO MasSTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH MEpUOa KOJIEOAHUIN MOJBEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. HccnenoBaHue 3aBUCUMOCTH MEPUOJia KOJIeOaHUM MPYKUHHOTO MasTHUKA
OT Macchl rpys3a.

5. IIpoBepka HE3aBUCHUMOCTH TIEpHOJa KoJieOaHUMN Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbpIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh Mepuoia  KojeOaHui
MPY>KUHHOTO MAasiITHUKA OT MACChI IPy3a U KECTKOCTH MPYKHUHBI.

7. W3MmepeHue yckopeHusi CBOOOHOTO MaeHUsI.

Pa3nes 10. DiiekTpoMarHuTHOE MoJie M 3JIEKTPOMATHUTHbIE BOJIHBI.



DONEeKTpOMarHuTHOE  MoJie.  DJIEKTpOMarHuTHele  BoJiHbl.  CBOMCTBa
ANEKTpOMarHuTHbIX BOJH. [llkama smekTpoMarHUTHBIX BOJIH. Vcmosib3oBaHME
AIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

OnekTpoMaruuTHas npupoga ceta. CkopocTh cBeTa. BOIHOBBIE CBOICTBa
CBETA.

Jlemoncmpayuu.

1. CBoliCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOKCTBA CBETA.

Jlabopamopnwie pabomul u onvimot.

1. I3ydueHue CBOMCTB AIEKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOUIBLHOTO

TenedoHa.

Pa3znen 11. CBeToBbBIE SIBJICHUS.

JlyueBas MOJ€EIb CBETA. HUctounnkn CBETa. [TpamonunerHoe
pacnpoctpanenue cBera. 3atMeHusa ConnHua u JIynsl. Otpaxkenue cBeta. [1mockoe
3€pKajo. 3aKOH OTPaKEHHUSI CBETA.

IIpenomnenue cBera. 3akoH mnpesnoMiieHuss cBerta. [lomHOe BHyTpeHHEe
OTpaXeHHE cBeTa. lCcnonap30BaHME TIOJMHOTO BHYTPEHHErO OTpPaXEHUS B
ONTUYECKHX CBETOBOJIAX.

JIunza. Xon nmydert B nunze. OnTuyeckas cuctema QoToannapara, MUKPOCKOIA
1 Teneckorna. a3 kak ontudeckas cucteMa. bim3opykocTs U 1aIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. Omnbitel HbloToHa. CroxkeHue
CIIEKTpaJIbHBIX 1[BETOB. Jlucmepcus cBerTa.

Hemoncmpauuu.

[IpsiMonuHEHOE pacIpOCTPaHEHUE CBETA.

OtpaxeHune cBeTa.

[Tonyuenne n300pakeHUM B IIJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTuueckuid CBETOBO/I.

Xon nydeit B coOuparoniei JuH3e.

XoJ JIydeu B pacCEHUBAIOIIEH JIMH3E.

[Tonyyenue n300paxxeHUi ¢ MOMOINIBIO JIUH3.

[Tpuntun neicTBus GoToarmaparTa, MUKPOCKOTA U TEJIECKOTIA.

10. Mopenp ria3za.
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11. PaznosxeHue 6emoro cBeTa B CIICKTP.

12. [Tomy4yeHue 6emoro cBeTa MpH CIOKEHUN CBETA PA3HBIX I[BETOB.

Jlabopamopnsie pabomol u onvimeol.

1. HccnenoBanue 3aBUCUMOCTH yTJIa OTPAXKEHUS CBETOBOIO Jyda OT yTIJia
aJICHHS.



2. W3ydeHue xapakTepUCTUK U300paKEHUs MPEAMETa B TUIOCKOM 3epKalie.

3. HccnenoBaHue 3aBUCMMOCTH yIJIa MPEJIOMIIEHHUS] CBETOBOTO JIyda OT yIiia
MaJeHUs Ha TPAHUIIE «BO3IYX—CTEKIIO».

4. Ilomyuyenue n300pa>keHUIA C TOMOIIBIO COOMPAIOIIEH JTHH3HI.
Onpenenenne GOKYCHOIO pacCTOSHUS U ONTHYECKOW CHUJIbI cOOMparoieit
JIMH3BI.

6. OMmbITHI MO Pa3IOKEHNUIO OEJIOTO CBETA B CHEKTP.

OnbITHl IO BOCHPUATHIO IIBETA MPEIMETOB IMPHU HUX HAONIOICHUM Yepes3
[[BETOBBIC (DUITBTPHI.

Pa3nen 12. KBaHTOBBIE SAIBJIEHUSI.

Omnwitel Pesepdopna u mnanerapHas monaens atoma. Mojens atoma bopa.
Hcnyckanne n noroneHue cBera aroMoM. KBaHTHI. JIMHENYaThle CIIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- U raMma-uznydeHusi. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmogpens aromHoro szapa. HWsoromsl. PaamoaktnBHBIE
npespanieHus. [lepuos nmomypacrana aTOMHBIX SIIEP.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUsS 3apsiOBOTO M MAacCOBOIO YHCEIL.
OHeprusi CBsA3UM aTOMHBIX siaep. CBs3p MacChl W JHEprum. Peakuum cuHTE3a U
nenenus anep. ctounuku sHeprun ConHIa U 3BE3I.

SnepHas osHepreTuka. JeMCTBUS pPagMOAKTUBHBIX H3JyYEHUW HA JKHUBBIC
OpraHU3MBI.

Jlemoncmpayuu.

1. CHexTpbl U3IYyYEHUS U TIOTJIOLICHHUS.

2. CrHexTpsl pa3JIMuHbIX Ta30B.

3. CnekTtp Bogopoaa.

4. HalGmoneHnue TpekoB B kamepe Buibcona.

5. Pabora cuéTunka HOHUZUPYIOITUX U3ITYICHHM.

6. Perucrtpanus n3nyyeHus MpUPOAHBIX MUHEPAIIOB U IIPOYKTOB.

Jlabopamopnwie pabomul u onvimeol.

1. HaGnrogeHue CIUTONIHBIX U JIMHEHYATHIX CIIEKTPOB U3TYyUCHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YaCTHUIIBI IO TOPMO3HOMY

myTH (1o hoTtorpadusam).

3. M3mepenue pagnoakTUBHOTO (hOHA.

IoBTOpPHTEIBLHO-0000 IO NI MOAYJIb.

[ToBTOpHUTENHEHO--0000IIAIOIIUN MOTY/Ih TIPEHA3HAYEH JJIsI CUCTEMATU3alUH
1 00001IIeHHS TPEAMETHOTO COJEPIKAHUS U OTIBITA ACATEIHHOCTH, TPHOOPETEHHOTO
NPy U3YYCHUH BCETrOo Kypca (U3HWKH, a TaKKe HJis MOATOTOBKH K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMeHY Mo (HU3HKEe NIl 00ydJaromUXCs, BHIOPABIIMX ITOT
y4eOHBIN MpPEIMET.



[Ipy M3yyeHUM AAHHOTO MOJYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHJIbI
JESTEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIIeUnBAETCS JOCTUKEHUE MPEAMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyueHus, Gopmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOAOB HCCIIEIOBAHUS
SBIICHUN TIPUPOABI U TEXHUKH, OBJAJIEHUE YMEHHUSIMH OOBSACHATH (PU3UUECKHE
ABJICHMS, TPUMEHSS TOJyYCHHbIE 3HAHWsA, peEIaTh 3aJadyd, B TOM YHUCIE
KAUE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMNHANBHO JAEATENBHOCTHBIA XapakTep AAHHOTO pasjefia pealu3yercs 3a
CY€T TOTO, YTO OOYYAIOIIHECs BBHITIOIHSIOT 3aJaHUs], B KOTOPBIX UM MPEAIaraeTcs:

HAa OCHOBE IIOJIYYCHHBIX 3HAHWA pacrno3HaBaTh W HAYYHO OOBICHSITH
(puznyeckue sIBJICHUS B OKPYKAIOUIEH NPUPOE U MOBCEAHEBHOM )KU3HH;

UCIIOJIb30BaTh HayYHbIE METO/Ibl UCCIIEOBaHUS (PU3HMUECKUX SBJICHUH, B TOM
qucIie sl IPOBEPKH TMITOTE3 U MOJYYEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAy4YHbIE OCHOBBI HAMOOJEE BAKHBIX JOCTUKEHUU COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEP, MPAKTUYECKOT0 UCIOJIb30BAHMS PA3IMYHBIX UCTOUHHUKOB
SHEPIrUH Ha OCHOBE 3aKOHA IIPEBPAILCHUS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
SHEPIHUU.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Nzydenne pu3mku Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAIPABICHO

Ha JIOCTH)KCHHE JTMIHOCTHBIX, METAPEIMETHBIX M MIPEAMETHBIX 00pa30BaTEIbHBIX
pe3ybTaTOB.

B pe3ynbrare usyueHus Gu3MKUd Ha ypOBHE OCHOBHOI'O 00IIero o0pa3oBaHUs

y oOyuatomerocsi 0yayT cOpMUpPOBaHbI CIEAYIONIUE JTUUYHOCTHBIE PE3yIbTaThl B
YacTu:

1) naTpMOTHYECKOT0 BOCIUTAHMA:

— MIPOSIBIICHHE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOM
bu3nuecKoil HayKu;

— EHHOCTHOE OTHOILIEHUE K JOCTUKEHUSAM POCCUMCKUX YUEHBIX--(PUZUKOB;

2) rpaKIaHCKOT0 ¥ TYXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS S

— TOTOBHOCTh K AKTUBHOMY YYacTHIO B 00CYK/I€HUN OOIIECTBEHHO 3HAUUMBbIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUM
busuKy;

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

3) 3cTeTHYeCKOr0 BOCIIUTAHUS:

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO MO3HAHMSA:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HayKh KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTMM, BAXKHEWILEW COCTABIAIOIICH
KYJbTYPBI;

— pa3BUTHE HAYYHOW JHOOO3HATEIHLHOCTH, MHTEpPECa K HCCIEeI0BATEIbCKOU
NEeSATENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl  310pPOBbSi W  OMOLHOHAJIBLHOIO
Os1aromoJry4usi:

— OCO3HaHME ILIEHHOCTH Oe30macHoro o0Opa3a JKU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU TpPaBWJI OE30IaCHOTO TMOBEICHUS Ha
TPAaHCIIOPTE, HA JOpPOrax, C JJIEKTPUUYECKHUM U TEIUIOBBIM OOOpYIOBaHUEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopMUPOBAaHHOCTH HaBbIKa pe(JICKCUM, TPU3HAHKUE CBOETO MpaBa Ha OLIUOKY
Y TAKOI'O € IpaBa y IpYyroro 4ejoBeKa;

6) TPy10BOT0 BOCTIMTAHMS:



e — AKTHUBHOE YYacTHE B PEIICHWU NPAKTUYECKUX 3a7ad (B pamMKax CEMbH,
oOpa3oBaTeNbHON  OpraHu3aldy, Topoja, Kpas) TEXHOJOTMYEeCKOW U
COIMAJTLHOM HAIIPABJICHHOCTH, TPEOYIOIHUX B TOM YHCIIE U ((U3NICCKUX 3SHAHHM;

e — WHTEPEC K MPAKTUICCKOMY U3YUCHUIO TPO(eCcCHii, CBI3aHHBIX C (PUBHKO;

e 7)3KOJOTMYECKOT0 BOCIIUTAHUSI:

e — OpHWCHTANMS HAa TPUMEHEHWE (U3MUECKHX 3HAHWMA ISl PEIIeHUs 3a1ad B
00JIaCTU OKpY’KaloIIeW cpenabl, IJIAaHUPOBAHMS IOCTYNKOB W OLIEHKH HUX
BO3MOYHBIX TTOCIIEJICTBUMN ISl OKPY KaIOLIEH Cpeibl;

e — OCO3HaHHWE TJIOOAIBHOIO XapakTepa SKOJOTMYECKUX MpoOJeM U MyTed HX
peIICHMS;

e 8) amanTanmMum K M3MEHSIOIIHMCS YCJIOBHSIM COIHAJIBHOW M NPHUPOTHOI
cpeabl:

e — TOTPEOHOCTh BO B3aWMOJCHCTBUM TPU BBIMOTHCHUN MCCICIOBAHUNA W
NPOEKTOB (DM3MYECKON HANPaBICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUIM
TIPYTHX;

e — TIOBBIICHWE YPOBHSI CBOEH KOMIIETGHTHOCTH dYepe3 MPAKTUUIECKYIO
TeSATETHHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUU HOBBIX 3HAHMI, B TOM YUCiie (POPMYIUPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bI O (PU3UIECKUX OOBEKTAX U SBJICHUSIX;

e — OCO3HaHME Ne(PHUITUTOB COOCTBEHHBIX 3HAHHI W KOMIIETCHTHOCTEH B 00J1aCTH
busuKy;

e — IUJJAHUPOBAHHE CBOETO PA3BUTUS B MPUOOPETEHHH HOBBIX (DUIUYECKUX
3HAHUI;

e — CTpEMJICHUE aHAIM3UPOBATH U BBISIBIISITH B3AUMOCBSI3U MTPUPOJIBI, 00IIECTBA U
HSKOHOMHKH, B TOM YHCJIC C UCIIOJIb30BaHUEM (HU3UIECCKUX 3HAHUM;

e — OIICHKAa CBOUX JCHCTBUH ¢ y4E€TOM BIMSHHUS Ha OKPYXAIOIIYIO Cpeny,
BO3MOYHBIX TJI0OATBHBIX MTOCIEICTBHIMA.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbTate ocBoeHHs TporpaMMsbl 1o GU3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOyuaromerocss OynyT cGhOpMUPOBAHbBI MeTAaNpeaMeTHbIe
pe3yJbTaThl, BKIIIOUAIOIIUE TIO3HABATEIbHbIE YHUBEPCAJIbHbIC yUeOHbIE EUCTBUA,
KOMMYHHKATHUBHbIE  YHUBEpCAJIbHbIE  y4yeOHbIE  JEHCTBUS,  PETyJSTUBHBIC
yYHHUBEpCaJIbHbIC yUeOHbIC JCHCTBHUSI.

Ilo3naBaTeqbHbIe YHUBEPCAIbHBIE YUeOHbIe 1eliCTBUS

Bba3oBble JJornyeckue aeiicTBUA:



BBISIBJISITh W XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB
(sBIIGHMI);

YCTaHaBIIMBATh CYIIECTBCHHBIN MPU3HAK KIACCU(PUKALMU, OCHOBAHUS IS
00001IIeHHS 1 CPAaBHEHUS;

BBISBIISITH 3aKOHOMEPHOCTHU M MPOTUBOPEUHS B PACCMATPUBAEMBIX (paKTaXx,
JTAHHBIX U HAOJIOACHUSAX, OTHOCSIIUXCS K (PU3NYECKUM SBICHUSM;
BBISBIISIT NPUYMHHO--CIICJCTBEHHBIC CBSI3U NPH HM3YUYCHUU (PUIUUECKUX
SBJICHUH U MPOLIECCOB, JIENATh BBIBOJIBI C UCTIOIB30BAHUEM JIEYKTHUBHBIX U
WHAYKTUBHBIX YMO3AKJIIOUEHUH, BBIABUTATh TUIIOTE3Bl O B3aWMOCBS3SIX
(U3uUeCKUX BEIHYUH;

CaMOCTOSITENILHO BEIOMPATH CIIOCO0 pelieHus yueOHo! pu3nyecKoil 3a1auu
(cpaBHEHME HECKOJBKMX BapUaHTOB pEIIEHUs, BbIOOp HaumbOoJee
MOJIXOJIAIIETO C YUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBrle ncciiegoBarejbcKkye AeCTBUA.

HCITOJTH30BATh BOTIPOCKHI KaK MCCIIEIOBATEIHCKAA HHCTPYMEHT TTO3HAHNS,
IPOBOJUTH 10 CAMOCTOSITEIBHO COCTABIIEHHOMY IUTAHY OIIBIT, HECIOKHBIM
bu3MUecKuil IKCIIEPUMEHT, HEOOJBINOe HccheoBaHUEe (U3UYECKOTO
SIBJICHUIS;

OIICHWBATh HAa MPUMEHUMOCTh H JOCTOBEPHOCTh HH(POPMAIIUIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS UM DKCIIEPUMEHTA;

CaMOCTOSTENIbHO (POPMYJIUPOBATH 000OIIEHUS U BBIBOJIBI 1O Pe3yJIbTaTaM
MPOBEAEHHOTO HAOIOICHNS, OTIBITA, UCCIICIOBAHUS;

POTHO3UPOBATh BO3MOXXHOE  JayibHEWIIee pa3BUTHE  (DUINIECKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKEHHS 00 X Pa3BUTHU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora c undgopmanmeii:

IPUMEHSTh Pa3IUYHbIC METObI, MHCTPYMEHTHI U 3aMpPOCHI MPU MOUCKE U
orbope wHGOPMAIMK WIM JAHHBIX C YYETOM MPEIJIOKEHHON yueOHOM
dbuznyeckoi 3a1a4u;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh W MHTEPIIPETUPOBATH MH(DOPMAITHIO
Pa3TUYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOSITENIbHO  BBIOMpATh ONTHUMaIbHYIO (OpMy MpeacTaBiICHUS
uHDoOpMaAIMU U WUIIOCTPUPOBATH pEIIAEMbIE 3a/adyd  HECI0KHBIMU
CXeMaMHu, TharpaMmMaMi, HHOU rpaduKoi ¥ MX KOMOWHAITASMH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE ydeOHbIE 1eiiCTBUS:

B XOA€ OOCYXIEHHUS Y4eOHOro Marepuana, pe3yJbTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYLIECTBY 00CYKAaeMOW TeMbI U
BBICKA3bIBaTh WU, HAICJICHHbIE HA PEIICHHE 3aJaud U TMOAJEp>KaHue
0J1arokenaTeabHOCTH OOIIECHHUS;



COMNOCTAaBIIATh CBOM CYXKIEHUS C CYXICHUSMU JIPYTUX YYaCTHHUKOB
auanora, OOHapyXUBATh Pa3IMYUE U CXOACTBO MO3UIINM;

BBIPAXKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U TUCbMEHHBIX TEKCTaX;
nyOJUYHO MPECTABIATh PE3YIbTaThl BBIMOIHEHHOTO (PU3UYECKOTO OMBITA
(aKCrIepuMeHTa, UCCIIEIOBAHUS, TPOCKTA);

MTOHUMATh U UCII0JIb30BaTh NPEUMYLIECTBA KOMAaHIHOW U MHAUBUIAYAJIBbHON
paboThI MpU PEIICHUH KOHKPETHOU (pr3nyYecKo mpoOiembl;

MIPUHUMATh LIEJIM COBMECTHOM AEATEIbHOCTH, OPraHU30BbIBATH JIEUCTBUS
no e€ JOCTIKEHMIO: paclpeleisTh pOJiau, OOCYXJIaTh MPOLEcChl U
pe3ybTaThl COBMECTHOM pabOoThI, 000011aTh MHEHUSI HECKOIBKUX JIIOJICH;
BBIIIOJIHSTH CBOIO YacTh pabOThl, JOCTUrask KAaueCTBEHHOTO pe3ysbTaTa 1o
CBOEMY HAIIPABJICHUIO U KOOPJIUHUPYS CBOU AEHCTBUS C APYTUMH YJI€HAMU
KOMAaH/JIbL;

OLICHMBATh Ka4ye€CTBO CBOET0 BKJIaJa B OOIIMN MPOIYKT MO KPUTEPUSM,
CaMOCTOSTENbHO C(OPMYIMPOBAHHBIM yUYaCTHUKAMU B3aUMOJICHCTBHUS.

PerJISITl/IBH])Ie YHUBEpPCAJIBHBIC yqeﬁnble HeﬁCTBHH

Camoopranusanus:

BBISIBJISITH IPOOJIEMBl B JKU3HEHHBIX M YYEOHBIX CUTyalUsX, TPEOYIOLIUX
IUTsl petieHust GU3NYeCKUX 3HAHMM;

OPUEHTHPOBATbCA B  PA3IMYHBIX MOAXOJAaX MPHUHATHS  pEUICHUHN
(MHAMBUAYaJbHOE, MPUHATUE PELIECHUS B TPYIIeE, NPUHATHE pEelIeHUN
rpynmnoi);

CaMOCTOSTENIbHO COCTABJIAThH aJITOPUTM pellieHHs (PU3UUECKON 3a1auul UK
IUIAHA UCCIICJOBAHMUSA C Y4ETOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX
BO3MO>KHOCTEH, apTYMEHTHPOBATH MIPEIJIaracMbl€ BAPUAHTHI PELLIEHUN;
JienaTh BIOOP U OpaTh OTBETCTBEHHOCTH 3a PEUICHUE.

CaMOKOHTPOJIb, IMOLMOHAJbHBIM HHTE/LICKT:

JABaTh A/ICKBATHYIO OLICHKY CUTYAl[MX W NIPEAJIaraTh IJIaH €€ U3MECHECHUS,
OOBSCHATh NPUYUHBI  JOCTIKEHUS  (HENOCTHIXKEHHUS) PEe3yJbTaToOB
NeSTEIBbHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YMCIIE B XOJ BBIIOJTHEHUS
(U3MUEeCKOr0 HMCCIEOBAHMS WM MPOEKTAa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBIIUXCS CUTYyallMii, YCTAHOBJICHHBIX OIINOOK,
BO3HUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YIIbTATA LEIU U YCIOBUSM;

CTaBUTH ce€0s1 HA MECTO APYTOro YeJIOBeKa B X0JI€ CIOpa WIH JUCKYCCHH Ha
HAay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIrOro;



MpU3HaBaTh CBOE MPaBO Ha OIMMOKY MU pEeIIeHnH (PU3NUECKHX 3a/1a4 WIn
B YTBEPXKIACHUAX HA HAYYHBIC TEMBI U TAKOE XKe IIPaBO APYroro.

HPEIMETHBIE PE3YJIBTATBI

K koHIy 00yueHus B 7 kijiacce npeIMeTHbIE pe3yJIbTaThl HA 6A30BOM YPOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUIA:

UCIIONIb30BaTh  TMOHATHUS:  (U3MYECKHMe W XUMHYECKHE  SIBJICHHUS,
HaAOJI0/ICHUE, SKCIIEPUMEHT, MOJIeNb, TUIIOTEe3a, CAUHUIIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHble COCTOSHUSI BeulecTBa (TBEpIOE,
KHUJKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSAMOJIMHENHOE), TpPACKTOpUs, PaBHOACHCTBYIOLIAs
cuna, gedopmanus  (ymnpyras, — IUlacTUYecKasi),  HEBECOMOCTb,
COOOILAOIIUECS COCY/IbI;

paznuuath siBaeHus (Iuddy3us, TEIIOBOE JBUKEHHUE YaCTHI] BEIIECTBA,
pPaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWKEHUE, HWHEpUUs,
B3aMMOJICHCTBHE TE€J, PABHOBECHE TBEPIBIX TEJ C 3aKPEIUIEHHOM OCBIO
BpallEHUs, Iepelaya AaBJICHUs TBEPABIMU TEJIaAMHU, )KUJIKOCTSIMU U Ta3aMH,
aTMOC(EepHOE JABJIICHHE, IUIABAHUE TEJ, MPEBPAIICHHUS MEXaHUYECKON
AHEPrUr) MO OINHUCAHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUHA B
OKpY)XaloIlleM MHpE, B TOM YHCIE (PU3NYECKUE SIBICHUS B IMPUPOE:
MPUMEPHI JIBUKEHUSI C PA3IMUYHBIMU CKOPOCTSIMH B >KMBOW W HEXKWBOU
NpUpPOAE, ACHCTBUE CUJIBI TPEHHUS B MPUPOJIE M TEXHHUKE, BIUSHUE
aTMOC(EpHOTro JaBJICHUs Ha KUBOM OpraHU3M, IUIABaHUE PHIO, pblYard B
TEJIe YeJIOBEeKa, MPU ITOM NEPEBOAUTH MPAKTUUECKYIO 3a]]auy B yueOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKH ) (PU3NUYECKUX SIBJICHUM;
OMKCHIBATh U3YUYECHHbIE CBOMCTBA TeN U (PU3UUECKHUE SIBJICHUS, UCIIONIb3YS
(du3nueckue BeIMUMHbI (Macca, 00bEM, IIIOTHOCTh BEUIECTBA, BPEMS], ITYTh,
CKOPOCTb, CPEIIHSASI CKOPOCTh, CHJIA YNPYTOCTH, CUJIA TSDKECTH, BEC Tela,
cujia TpeHus, AaBjeHue (TBEPIOro Tena, KUJKOCTH, Ta3a), BEITAIKABAIOIIAS
CWJIa, MeXaHW4ecKass padoTa, MOIIHOCTb, IJICYO CHUJIbI, MOMEHT CHJIbI,
KO3 (PUIIMEHT TMOJIe3HOr0 JEHCTBUS MEXaHU3MOB, KHUHETHYECKas U
NOTEHLMAIbHASL JHEPrusi), MpU OINUCAHUU MPaBUIBHO TPAKTOBATH
(u3HUECKUil CMBICIT UCTIOJIB3YEMbIX BEJIMYMH, UX 0003HAYEHUS U €TUHULIBI
bu3HUeCKUX BEIMYMH, HAXOAUTh (OPMYJIBI, CBS3BIBAIOIIUE JTAHHYIO
(GU3NUECKYI0 BEIWYMHY C JAPYTHMH BEJIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;



XapaKTepU30BaTh CBOMCTBa Tel, (PU3MYECKUE SIBICHUS U MPOIIECCHI,
UCIOJIb3YsI TIpaBuia CIOXKEHHUs cul (BAOJb OAHOW MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBecUs phiuara (0J0Ka),
«30JI0TO€ TPABWIIO» MEXAHUKH, 3aKOH COXPAaHEHHUS MEXAHUYECKOU
SHEPrUHM, TpPHU OITOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHa H
3alMChIBATh €70 MAaTEMATUYECKOE BBIPAKEHHUE;

OOBACHATH (PU3UUECKUE SIBJICHUS, MMPOIIECCHl U CBOMCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTE CHUTYyalluld MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh IPUYUHHO--CIICJICTBEHHBIC CBSI3U, CTPOUTHh OOBsICHEHHE U3 1-2
JIOTUYECKHUX IIIaroB ¢ OMOpoil Ha 1-2 WM3y4eHHBIX CBOMCTBa (PU3MUECKHUX
ABJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacu€THble 3amauyd B 1-2 nelcTBUSA, HCHOJB3YysS 3aKOHBI U
dbopmyIibl, CBsI3BIBAIONIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHS 33J]a4i 3alKMChIBATh KPATKOE YCIOBHE, MOJACTABIATH (DU3NUECKUE
BEJIMYMHBI B (DOPMYJIBI U MPOBOAMTH PACUETHI, HAXOJAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIsl PEIECHUs 3a]1a4, OLEHUBATh PEAJTUCTUYHOCTD
NOJy4YeHHOU (pU3NUeCKON BEJINUNHBI,

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(pU3HYECKUX METOJOB, B OIIMCAHUM UCCIIEI0BAHUS BBIJIEISATH TPOBEPSIEMOE
MpeanoiokeHue (runoTesy), pa3inyaTb U UHTEPIPETUPOBATH MOTYYEHHBIN
pe3ysbTaT, HaXOAUTh OLIMOKM B XOJE€ OIBITA, JENaTh BBIBOJBI IO €ro
pe3yibTaram;

OPOBOJUTH OMBITHl 1O HAOMIOACHUIO (U3MYECKUX SIBICHUHA WIH
(pu3nueckux cBOHCTB Tenx: (HOPMYIMPOBATH MPOBEPAEMbIE MPEANOI0KEHNUS,
coOupaTh YCTAaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHUs, 3alIUChIBATh X0/
onbITa U (POPMYIUPOBATH BHIBOJIBI;

BBITIOJIHATh MPSIMBIE HM3MEPEHUSI PACCTOSIHUS, BPEMEHH, MacCChl Tela,
o0béMa, cuUJIBI M TEMIIEpaTypbl C HCIOJb30BAaHUEM aHAJIOIOBBIX U
u(pOBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

MIPOBOJIUTH UCCIICIOBAHKUE 3aBUCUMOCTH OJHOW (hU3NUYECKOU BETUYUHBI OT
OPYrol € HCIOJb30BAHUEM IMPSAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PABHOMEPHO IBHXKYILETOCS TEJNAa OT BPEMEHU JABUKEHHUS TEJIA, CUJIBI TPEHUS
CKOJIBKEHHUs] OT Beca Tella, KauecTBa OOpaOOTKM MOBEPXHOCTEH Tel U
HE3aBUCHUMOCTH CHJIBI TPEHHS OT IUIOIIAAM CONPUKOCHOBEHHMS TEJI, CUJIbI
YOPYTOCTH OT Y/UIMHEHHS TPYKUHBI, BHITAIKUBAIONICH CHUIIBI OT 00BhEMaA
IIOIPYKEHHOM YaCTH TeJla U OT IUIOTHOCTU XUJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJa, OT MIyOHHBI, Ha KOTOPYIO MOTPY>KEHO TEJO, YCIOBUN
IUTaBaHUsl TEJl, YCJIOBUM paBHOBECHsl phluara u OJIOKOB), Y4acTBOBATH B



IUTAHUPOBAaHUM ~ Y4eOHOTO HCCIIEJIOBaHMS, COOMpaTh YCTAHOBKY H
BBINOJIHATh M3MEPEHUs, Clenysl IMPEMJIOKEHHOMY IUIaHy, (UKCHpPOBATh
pe3ysbTaThl MOJTYYEHHOM 3aBUCUMOCTH (DU3MYECKUX BEJIUYUH B BUJE
NOpPEIOKEHHBIX TaOIUIl U TpadUKOB, AENaTh BBIBOJBI 10 pe3yibTaTaMm
HCCJIETOBaHMS;

MPOBOANTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BETUYMH (TUIOTHOCTH
BEIIECTBA )KUKOCTH U TBEPAOTO TeJa, CHIIa TPEHUS CKOJIBKCHHSI, TaBICHNE
BO3/yXa, BBITAIKUBAIOUIas CHUJIa, JEHCTBYIOIIAs Ha MOIPYKEHHOE B
KHUJIKOCTh  T€NO, KO3PPUIMEHT TOJE3HOTO  JEHCTBHS  MPOCTBIX
MEXaHHM3MOB), CIEeAys MPEeAJOKEHHOW HHCTPYKIMH: TPU BBIOJIHEHUU
U3MEpEHNl coOupaTh HKCIEPUMEHTAIBHYI0 YCTAHOBKY M BBIYHCIATH
3HAYEHUE MCKOMOM BEIIMYUHEI;

coOJII01aTh MpaBUiia TEXHUKU 0€30MaCHOCTH IIPHU paboTe € J1abopaTOpHBIM
000opy10BaHUEM;

YKa3bIBaTh MPUHILMUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECHl, TEPMOMETp, JAMHAMOMETp, COOOLIAOLIMECS COCYIbl, OapomeTp,
phIyar, NOJBUKHBIA U HETIOABU)KHBIN OJIOK, HAKJIIOHHAS! IJIOCKOCTB;
XapaKTepU30BaTh MPUHIUINBI JACHCTBUS W3YYCHHBIX MPHUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HMX oOmucaHus (B TOM YHCIE:
HNOJUIMITHUKHM, YCTPOMCTBO BOJONPOBOJA, THIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, ApEOMETP), UCMOIb3YsI 3HAHUS
0 CBOMCTBaX (PU3NYECKUX SIBICHUN U HEOOXO0IUMbIe (PU3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEpPHl  (HaXOauTh HHOpMaIMIO O  MpUMeEpax)
OPAaKTUYECKOTO HCIOJIb30BaHUs (PU3NUECKUX 3HAHUM B MOBCEIHEBHOM
KU3HU JIJIs1 obecrieueHust 0€30MacHOCTH MpU oOparieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 37I0POBbsI U COOIOICHUS HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKPY>KAIOIIEH Cpeie;

OCYUIECTBJISAITh OTOOp MCTOYHUKOB HHGopmanmu B MHTepHere B
COOTBETCTBUH C 33J]aHHBIM MTOMCKOBBIM 3allPOCOM, HA OCHOBE UMEIOLINXCS
3HAHUW ¥ TYyTEM CpPaBHEHHUSA PA3NUYHBIX HCTOUYHUKOB BBIJIEIATH
UHPOPMAIMIO, KOTOpas SIBISIETCS MPOTHBOPEYUBONM WM MOXKET OBIThH
HEJIOCTOBEPHOM;

MCIIOJIb30BAaTh MPH BBIITOJHEHUU YUEOHBIX 33JaHUN HAYYHO--TIOMYJIAPHYIO
aUTepaTypy (pU3MUECKOro cojiep:kaHus, CIPaBOYHbIE MAaTEPUAIIbI, PECYPCHI
cetu HuTepHer, BiageTh MNpUEMaMH KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(DOpMAILIUU U3 OJTHOM 3HAKOBOU CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE NMUCbMEHHBIE U YCTHBIE COOOILLIEHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(OpMAIK (PU3UIECKOTO COACPKAHUS, B TOM



qucIe MyOJuYHO AesaTh KpaTKUE COOOIIEHUS O pe3yIbTaTaX MPOESKTOB WITH
y4eOHBIX HCCJEAOBAHUN, TIPU 3TOM TI'PAMOTHO HCIIOJIb30BaTh M3YYCHHBIN
NMOHSATUMHBIA ammapat Kypca (HU3UKH, COMPOBOXIATh BBICTYIUICHUE
IIPE3CHTAlUEN;

MIPU BBIMIOJTHEHUN YYEOHBIX TPOEKTOB M KCCICIOBAHUN PaCIpEesaTh
00SI3aHHOCTH B TPYMNIE B COOTBETCTBUU C TMOCTABJICHHBIMHU 3aJlauaMH,
CIICIUTHh 3a BBIMIOJHECHHWEM IIJJaHA JCUCTBHM, aJ€KBaTHO OIICHHUBATH
COOCTBEHHBIM  BKJAJ B  JEATEIbHOCTh  TIPYNIbl, BBICTPAWBATH
KOMMYHHKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAI MHEHHE OKPYKAIOIIUX.

K xoHI1y 00yueHus B 8 kJ1acce npeIMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIUXCSI YMEHHUIA:

UCII0JIB30BAaTh MOHSATHS: Macca U pa3sMepPbl MOJIEKYJ, TEILUIOBOE JIBH)KCHUE
aTOMOB M MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEILIECTBA, KPUCTAIUIMYECKUE U
amMmop(HbIe TeNa, HACBIILIEHHbII M HEHACBIIICHHBIA Tap, BIIAXKHOCTh
BO3/lyXa, TEMIEPAaTypa, BHYTPEHHSS JSHEPIHs, TEIUIOBOW JIBUTATEIlb,
AJIIEMEHTAPHBIN IEKTPUUYECKHUM 3apsijl, AIEKTPUUECKOE I0JIE, TPOBOIHUKHU
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUUECKUN TOK, MATHUTHOE T10JIE;
pa3nuuath SIBJICHUS (TEIUIOBOE pacIlUpeHHE M CxKaThe, Telulonepeaaua,
TEIJIOBOE PAaBHOBECHE, CMAaUMBaHUE, KAlWJUISIPHBIE SIBJICHUS, HCIApEeHUE,
KOHJICHCAIUsl, ITUIaBJIEHUE, KpUCTaIu3aius (OTBEpAECBaHUE), KUIICHUE,
Teruionepeaayda (TerI0mpOBOIHOCTD, KOHBEKLUS, U3IIy4YCHHUE),
ANEKTPU3aLUs TeN, B3aUMOJECHUCTBHUE 3apsJI0B, IEUCTBUS dJIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aWMOJECHCTBHE MArHUTOB, JEHCTBUE
MarHuTHOTO MOJISl Ha MMPOBOJIHUK C TOKOM, 3JE€KTPOMArHUTHAsE MHIYKIUS)
M0 ONHUCAaHUI0 HMX XapaKTEepPHbIX CBOMCTB M HA OCHOBE OIBITOB,
JE€MOHCTPUPYIOIINX JJaHHOE (PU3NUECKOe SBJICHHUE;

pacrno3HaBaThb NPOSBICHUE HU3YYEHHBIX (PU3WYECKUX SBICHUA B
OKpY)XalollleM MHpE, B TOM YHCIE (PU3NYECKUE SIBICHUS B MPUPOAE:
NOBEPXHOCTHOE HATSKEHUE U KaNWUISIPHBIE SBJICHUS B MPUPOJIE,
KpUCTaNIbl B TMpupojae, uznydeHue CoiHIa, 3aMep3aHue BOJAOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUUECKHE
ABJIEHUSI B aTMoc(epe, 3JIEeKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiu, Jpei¢ MoIcoB, pojib MAaTHUTHOTO MOJA I KU3HU Ha 3emie,
NOJIAPHOE CHUSHHME, TPU HTOM NEPEBOAUTH NPAKTUYECKYIO 3ajadyy B
y4ueOHY10, BBIACNSTh CYUIECTBEHHbIE CBOMCTBa (NMPU3HAKH) (PU3UYECKHUX
SIBJICHUI;

OTNUCHIBAaTh U3yYEHHBIE CBOICTBA TN M (PU3NUYECKHUE SIBICHUS, UCTIOIB3YS
¢usnyeckue BeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJIUIECTBO
TEIUIOTHI, yeJbHas TEIUIOEMKOCTh BELIECTBA, yAEJIbHAs TEIIOTa



IUIABJICHUS, yHAEJIbHAs TEIUIoTa MNapooOpa3oBaHMs, YAeNbHAas TEIUIoTa
CTOpaHHS TOIUIMBA, KOY(PPHUIMEHT TOJE3HOTO JEUCTBUS TEIUIOBOM
MaIlIMHBI, OTHOCUTEIbHAS BIQKHOCTH BO3/TyXa, JICKTPUUCCKUH 3apsl, cruia
TOKAa, DJIGKTPUYECKOE HAMpsHKEHUE, COMPOTHUBIEHUE IPOBOIHHKA,
yAETHHOE COMPOTHUBIICHUE BEIIECTBA, pab0Ta M MOIIHOCTh 3JEKTPHUECKOTO
TOKa), TpH OMNHCAHUM NPABWIBHO TPAaKTOBAaTh (DU3MUECKHU CMBICIT
UCTIONB3YEMbIX BEJIMUMH, 0003HAYCHUS U SIUHUIIBI (PU3MUECKUX BEITUYHH,
HaXOJWTh (DOPMYJIBI, CBS3BIBAIONINE JAHHYIO (DU3MUECKYIO BEITUYHUHY C
APYTUMU BEJIMYMHAMH, CTPOUTh TpaUKH H3YYCHHBIX 3aBHCHUMOCTEH
(U3HYEeCKUX BETNYNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SBJICHUS M IPOLECCHI,
WCIIOJNIb3YSl OCHOBHBIE TOJIOKEHHSI MOJIEKYJISAPHO--KHHETUYECKON TEOPHH
CTpOCHHsI BEIIECTBA, MPUHIIUI CYMEPHO3UINH TMOJeH (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsjia, 3akoH Oma JJi yJacTKa LelH, 3aKOH
Jxoyns—JleHua, 3aK0H COXpaHEHUs. SHEPTHH, IIPU STOM J1aBaTh CIIOBECHYIO
(GopMyTHUPOBKY 3aKOHA M 3aIHCHIBATH €T0 MAaTEMAaTHIECKOE BhIPAKECHHE,
OOBSACHATh (U3NYECKUE MPOLECChl U CBOMCTBA TeJl, B TOM YHUCJIE U B
KOHTEKCTE CUTYaIluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISTH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JTOTHYECKHUX
miaroB ¢ omnopoil Ha 1-2 W3y4YeHHBIX CBOMCTBA (DU3WYECKUX SIBIICHUH,
(pu3nYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemath pacu€THble 3adauyd B 2-3 JEHCTBUS, HUCHOJb3ys 3aKOHBI U
(GopMyiibl, cBsi3bIBarOlME (PU3MUECKHE BEIMUYMHBI: HAa OCHOBE aHaln3a
YCIIOBHUSI 3a/1aud 3alKChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEIOCTATOK
JaHHBIX JJIs peUIeHWs 3a7add, BBIOMpaTh 3aKOHBI W (OPMYIIHI,
HEOoOXOAUMbIEe il €€ pelleHus, MPOBOAMTH pacuéTbl U CpPaBHUBATD
MOJy4YE€HHOE 3HaUeHHe (PU3NUEeCKON BEIMUUHBI C U3BECTHBIMU JIaHHBIMH;
pacmo3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXHO PEIIUTh MPH MOMOIIU
(U3NYECKUX METO/OB, WCIOJIB3ys OMUCAHUE WCCIEAOBAaHMUS, BBIICIATH
IpoBepsieMOe TPEIINONOKEHUE, OICHUBATh MPABUIBHOCTh IMOPSAKA
MIPOBEJICHUS MCCIIEIOBAHNUS, IeJIaTh BBIBOIBL;

NPOBOAUTH OMBITHl 1O HAOMIOACHUIO (DU3MYECKHX SIBICHUNA WIH
(u3nyecKux CBOMCTB TeJ (KaUUIPHBIC SBJICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH IMPOLIECCa OCTHIBAHUS U
HarpeBaHus MpPU U3IYYEHHH OT LIBETa U3Jydarolled (morionaromen)
MOBEPXHOCTH, CKOPOCTh MCTAPEHUsI BOJBI OT TEMIEPATYPhI KUIKOCTH U
wionaan e€ TOBEPXHOCTH, DJEKTpPHU3alUs Tell U B3aUMOJCHCTBHE
AIIEKTPUYECKUX 3apsA70B, B3aMMOJCHCTBHE MOCTOSHHBIX MAarHUTOB,
BU3YaJIH3aI[isl MArHUTHBIX MOJIEH MOCTOSTHHBIX MarHuTOB, 1EUCTBUS



MarHuTHOTO TOJII Ha MPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHMTaA,
CBOMCTBa DJIEKTPOJABHUTATENI TIOCTOSHHOTO TOKa): (opmynupoBaTh
IpOBEpseMbIE MPEANON0KEHHs, COOUPaTh YCTAHOBKY M3 MPEAJI0KEHHOTO
000pyI0BaHUsl, OMKUCHIBATH XOJ ONbITa U (POPMYIUPOBATH BHIBOIBI;
BBIIOJIHATH MPSMBIE H3MEPEHUS TEMIIEPATYPbI, OTHOCUTENBHON BIAKHOCTH
BO3/lyXd, CHJIbI TOKa, HANpPSUKEHHs C MCHOJb30BAaHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEIIMYMH, CPAaBHUBATH PE3YyJIbTAThI
U3MEpEHUH ¢ y4€ToM 3aJaHHON a0COJIFOTHOM MOTPEITHOCTH;

MPOBOANTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3HUECKON BETUYHMHBI OT
OpPYrod C HCHOJIb30BAaHUEM MPAMBIX H3MEPEHHHA  (3aBUCHUMOCTH
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JJIMHBI, IJIOMIAIM IONEPEUYHOTO
CEYECHMS U YACIBHOIO CONPOTHUBIICHHS BEIECTBA POBOAHMKA, CUJIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOAHMK, OT HAIPSOKEHUS Ha  MPOBOJHMUKE,
UCCJIEIOBAaHUE TOCIIEOBATEIBbHOTO W  MApPaJUIeNIbBHOIO  COEIWHEHUMN
MIPOBOJIHUKOB): IUIAHUPOBAaTh MCCIEI0BAaHUE, COOUpATh YCTAHOBKY U
BBIMIOJIHATh WU3MEPEHMS, CIeAysd MpeAJIOKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3yJIbTaThl NOJyUYEHHOM 3aBUCUMOCTH B BUJI€ TaOJIUI U IpapUKOB, JAeNaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEI0BAHNS;

MIPOBOJIUTH KOCBEHHbIE HW3MEPEHMsS] (U3MUECKUX BEJIWYUH (yIenbHas
TEMJIOEMKOCTh  BEIIECTBA, CONPOTUBIEHUWE TPOBOJHUKA, paboTa u
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKAa): IJIAHUPOBATh W3MEpPEHUs, coOuparth
AKCIIEPUMEHTAJIBHYIO0 YCTaHOBKY, CJIelysl NPEIJIOKEHHON WHCTPYKLIHH, U
BBIYMCIIATH 3HAYECHHUE BEJIMUNHBI;

coOJI01aTh MpaBUiia TEXHUKU 0€30MaCHOCTH IIPpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKkTepU30BaTh TNPUHIMUMBI JEWCTBUS HU3YYEHHbIX NPUOOPOB U
TEXHUYECKUX YCTPOICTB C ONOPO Ha UX ONMMCAaHUs (B TOM YHCIIE: CUCTEMA
OTOIUJIEHUS] JOMOB, TUTPOMETP, TapOBasi TypOMHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK HJIEKTPUUECKOW DHEPrUH, AJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpumepsl), BJIEKTPUYECKUE
MIPEAOXPAHUTEIH, HIEKTPOMATHUT, MIEKTPOJBUTATENb IOCTOSHHOTO TOKA),
WCIIOJNIBb3YSl 3HAHMSI O CBOWMCTBAaX (DM3MUYECKUX SIBIICHUI U HEOOXOIUMbIE
(du3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOMCTBA M HM3MEPHUTENIbHbIC
puOOPHI IO CXEMaM U CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, IBUTATENb BHYTPEHHEIO CrOpaHus,
ANIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI JJIEKTPUYECKUX ILEened ¢
NOCJIEN0BATENBHBIM U MAPAJIIEIBHBIM COEINHEHUEM 3JIEMEHTOB, pa3inyas
YCIIOBHBIE 0003HAYEHUS PJIEMEHTOB JIEKTPUUECKUX 1ETIEH;



MPUBOANTh  TPUMEPHl  (HaXOAWTh HWHPOPMANHMIO O  TMPUMEPax)
NPAaKTHYECKOTO HCIOJIb30BaHUsA (PU3UYECKUX 3HAHWA B TIOBCEIHEBHOM
KU3HU JUIs obecrieueHns 0e30MacHOCTH MPpU OOpalleHuu ¢ nmpudopamMu u
TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHHSI 3I0POBbS U COOIIOICHUSI HOPM
HKOJIOTMYECKOTO TOBEJICHUS B OKPYKAIOILIEH Cpeie;

OCYIIECTBJIATh TOUCK WHGOpMaNuK  (HU3UIECKOTO COACPKAHUSI B
HNHTepHeTe, Ha OCHOBE HWMEIOMIMXCS 3HAHUH H MyTEM CpPaBHCHHS
JIOTIOJTHUTETHHBIX NCTOYHUKOB BBIICIATH HH()OPMAIIHUIO, KOTOpAs SBISETCS
IPOTHUBOPEUYMBON MJITM MOXKET OBITH HEJOCTOBEPHOIA;

WCITOJIH30BATh TMPH BHITIOJIHEHUH yUE€OHBIX 3aJ]aHUN HAYYHO--TIOMYJISIPHYIO
TUTEPATYPy PU3NIECKOTO COMEPIKaHUs, CIIPABOYHBIC MATEPUATIBI, PECYPCHI
cetu UuTteprer, BrajeTh mNpuEMaMH KOHCIEKTUPOBAHUS  TEKCTA,
npeoOpazoBanus HH(POpMAIIUU U3 OJTHON 3HAKOBOUW CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbIC NMUCHMEHHBIE M KpPAaTKUE YCTHBIE COOOIIEHUS,
0000mass uHPOpPMAIMI0O W3 HECKOJIBKUX MCTOYHUKOB (DU3UYECKOTO
COJICpPKaHUS, B TOM YHCJIC MyOTMYHO MPEACTABIATh PE3yJbTAThl MPOEKTHOM
WJIM UCCIIE0BATENIbCKOM AESTEIBbHOCTH, IPU ITOM I'PaMOTHO HCIIOIb30BaTh
U3YYCHHBIM TOHSATUWHBIN ammapaT Kypca (DU3UKHA, COMPOBOXKIATH
BBICTYIIJICHUE TTPE3CHTAIIUCH;

IpU  BBIMOJHEHUU YYEOHBIX TPOEKTOB M HCCIEIOBAHUN (PU3NUECKUX
IIPOLIECCOB paclpenessiTh OOSI3aHHOCTH B TPYIIE B COOTBETCTBUU C
MMOCTABJICHHBIMH 3aJ1a4aMHM, CJACANTH 3a BHITIOJHEHWEM IIaHA JACHCTBUN U
KOPPEKTUPOBATh €r0, aJCKBAaTHO OIICHMBATh COOCTBEHHBIM BKJIad B
JeSITeTLHOCTD TPYIIIbI, BEICTPAUBaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBUE,
IIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K konIy o0yuenus B 9 kj1acce npeIMETHBIE PE3YJIbTaThl HA 0A30BOM ypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHHUI:

UCIIONIb30BaTh MOHATHS: CUCTEMa OTCu€Ta, MaTepuajibHas TOYKa,
TPAeKTOPHsI, OTHOCUTEIBHOCTh MEXAHWYECKOTO JBMXXKEHHS, Aedopmarius
(ympyrasi, miacTU4yeckas), TPEHHUE, LEHTPOCTPEMUTEIBLHOE YCKOpPEHHUE,
HEBECOMOCTh U MEpPEerpy3ku, LEHTP TSKECTH, aOCOJIIOTHO TBEPAOE TEIO,
LEHTP TSKECTH TBEPAOIO Tesia, paBHOBECUE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, TH(Pa3BYK U yIbTPa3BYK, JIEKTPOMArHUTHBIE BOJIHBI, ITKaJa
ANEKTPOMATHUTHBIX BOJIH, CBET, OJM30pPYKOCTb U JajJbHO30PKOCTbD,
CHEKTpPbl UCIYCKaHUs U TOMIONICHUS, anb(a-, 6eTa- U raMMa-u3IydeHus,
W30TOIBI, A/IepHAsi YHEPIreTUKA,

paznuyaTh SIBJICHUS (paBHOMEpPHOE M HEPABHOMEPHOE MPSMOJIMHEIHOE
IBUKEHHE, PABHOYCKOPEHHOE MPSMOJMHENHHOE JBXKEHUE, CBOOOIHOE
MaJICHUE TEJI, PABHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICHCTBUE



TE€J, PEaKTUBHOE JBIDKEHUE, KOJICOATEIhbHOE NBIKCHHE (3aTyXarolue U
BBIHY>KJIEHHBbIE KOJIEOAaHHUs), PE30HAHC, BOJHOBOE JBUIXKEHHUE, OTPAXKEHUE
3ByKa, MPSMOJIMHEHMHOE paclpoOCTpaHEHUE, OTpaKEHUE W IMPEJOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3sioKeHUE OeJIoro cBeTa B
CIEKTp ¥ CIOKEHHE CIIeKTPaJbHBIX I[BETOB, JHCIIEPCUS CBETA,
€CTECTBEHHAs PaJMOAaKTUBHOCTh, BO3HUKHOBEHUE JIMHEHMYATOTO CIEKTpa
U3ITyYEHHUS) TI0 OITMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;

pacmo3HaBaTh TMPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUHA B
OKpyXaromeM Mupe (B TOM dYucie (PU3HUCCKHE SBICHUS B TPHUPOJE:
MIPWJIMBEI M OTJIUBBI, NBIKEeHNE TU1aHeT COJTHEYHOW CUCTEMBI, PEaKTUBHOE
JIBW)KEHUE OJKUBBIX OpPraHU3MOB, BOCHPUSTHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaAMH, 3XO, IIBE€Ta TeJl,
ONTHYCCKHUE SBJCHUS B TMPHUPOJC, OMOJOTUYECKOE ICHCTBHE BHUIUMOTO,
yabTpaUOJIETOBOIO W PEHTIEHOBCKOTO M3JIYYCHUM, €CTECTBEHHBIN
PaaMOaKTUBHBEIN (HOH, KOCMUYECKHE Jy4d, PAAHMOAKTHBHOEC H3TyUCHUE
OPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHUBHBIX M3Iy4YeHUH Ha
OpraHu3M 4YeJIOBEKa), MPHU STOM IEPEBOJIUTH MPAKTHYECKYIO 3a7ady B
y4eOHYI0, BBIJICTSATh CYIECTBEHHbIE CBOMCTBA (MPU3HAKHU) (PU3HMUECKUX
SIBIICHMI;

OMKCHIBATh U3YUYCHHBIE CBOMCTBA TeN U (DU3MUECKUE SBJICHUS, UCIIONIb3YSI
¢u3nueckrue BENIUYUHBI (CpPEeIHSsI U MTHOBEHHAs CKOpPOCTh Tejla MpHU
HEPABHOMEPHOM JIBMKCHUH, YCKOPEHHE, MEpeMEIIeHUe, MyTh, yrioBas
CKOpPOCTh, CHJIa TPEHMS, CHJIa YNPYrOCTH, CUJA TSDKECTH, YCKOpPEHHUE
CBOOOJHOTO TMaJCHUSI, BEC TeJla, HUMIIYJIbC Tejla, HWMIYJbC CHJIbI,
MexaHu4eckass paboTa W MOIIHOCTh, MOTEHIMAIbHAS DJHEpPrusi Tea,
MOJIHATOTO HAaJl TMOBEPXHOCTHIO 3€MJIM, MOTEHIMATbHAS DYHEPTUS CHKATON
NPY>KUHBI, KHHETUYECKash YHEPTHs, MOJHAsS MEXaHWYecKas dHEPTrHs, MEepPHOJ
M YacToTa KojcOaHWid, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA,
CKOpPOCTh CBETa, IIOKAa3aTellb MPEJIOMIICHUS CpEbl), NP ONMUCAHUHU
MPaBUJILHO TPAKTOBAaTh (DU3UYECKUN CMBICT HCIOJIB3yEMbIX BEIHYMH,
0003HaueHUA W CAWHUIBI (U3UUECKUX BEJIMYMH, HAXOIUTH (POPMYIIHI,
CBSI3BIBAIONIUE JTAHHYIO (PU3MUYECKYIO BEJIUYUHY C JAPYTUMU BEJIUYUHAMH,
CTPOUTH TpapMKN N3YUCHHBIX 3aBUCUMOCTEH (DU3NICCKUX BEIIMUNH;
XapaKTepu30BaTh CBOWCTBA TeJ, (U3WYECKHUE SBICHUS U TPOIECCHI,
UCIIONIb3Ysl 3aKOH COXPAaHCHUS SHEPIHH, 3aKOH BCEMUPHOTO TITOTCHUS,
MPUHITUIT  CYTNEPIO3UIINN  CUJI, TPUHIUIN OTHOCUTENbHOCTH [ ammies,
3aK0oHbl HBIOTOHA, 3aKOH COXpAaHEHUS UMITYJIbCA, 3aKOHbl OTPAKEHUS U
IPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOIO0 M MACCOBOTO YHUCEN



IpU SOEPHBIX PEAKIHSIX, IPU ITOM JAaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA Y 3aIIMChIBATh €r0 MATEMAaTUYECKOE BHIPAKECHHUE;

OOBSACHATh (U3UYECKUE TMPOLECChl U CBOMCTBA Tel, B TOM YHWCJIE U B
KOHTEKCTE CUTyaIluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISTH
NPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2—3 TOTUYECKUX
[IaroB C OMOpoil Ha 2—3 H3YYEHHBIX CBOMCTBA (DU3WYECKUX SIBICHU,
(bu3HUECKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemats pacu€THbIE 3a/7aud (OMUpAIOIIUECS HAa CUCTEMY M3 2—3 ypaBHEHHN),
MCIIOJIB3YS 3aKOHBI U (DOPMYJIBI, CBSI3bIBAIOIINE (PU3NUECKUE BEIMIMHBI: Ha
OCHOBE aHaJIM3a yCJOBHS 3aJa4i 3alHIChIBaTh KPATKOE yCIOBHUE, BHISBIIATD
HEJIO0CTAIOIINE WM W30bITOYHBIE JIaHHBIE, BEIOUPATh 3aKOHBI U OPMYJIBL,
HEOOXOAMMBIE [UJISl PEIICHUs, TMPOBOJUTh pacu€Tel M OLICHUBAThH
PEATUCTUIHOCTH MOTYYCHHOTO 3HAYCHUS (PU3NIECKON BETUYHHEI,
pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOKHO PEIIUTh TpPHU OMOIIU
¢u3NYECKUX METO/OB, HCIONb3ys OMUCAHHE HCCICIOBAHUS, BBIICIATH
OpOBEPSIEMOE  NPENOJOKEHUE, OLEHUBATh IPABUWIBHOCTh IOpsAKa
OPOBEACHUS  UCCIIEOBaHMs, JIelaThb  BBIBOJAbI, HHTEPIPETHUPOBATH
pe3yNIbTaThl HAOIOIEHUH U OIBITOB;

OPOBOAWTH OMBITBI TIO HAOMIONEHUIO (UBNYECKUX SABICHUN WU
(¢u3nyeckux CBOWCTB Ted (M3ydeHHe BTOporo 3akoHa HbroToHa, 3akoHa
COXPAHEHHUsl SHEPTuH, 3aBUCUMOCTb IEpHOoJa KOJIEOaHU MpY>KUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYbI MaJIbIX KOJIeOAHUM, TPSAMOIMHENHOE pacIpOCTPpaHEHHUE CBETa,
pas3joxeHue Oeloro cBeTa B CIEKTP, M3yYeHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)k€HUs IMpeaMeTra B coOuparouieit
JMH3€, HAOJIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CHEKTPOB H3JIyYeHUs):
CaMOCTOSATENIbHO  COOMpaTh YCTaHOBKY M3 HM30BITOYHOro Habopa
000pyI0OBaHUs, OMMCHIBATH XOJI OTBITA M €T0 Pe3yIbTaThl, POPMYINPOBATH
BBIBO/IBI;

MPOBOAMUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEpPEHUH, onpeaenss
cCpeqHee 3HayeHHe u3MepsieMOd Benu4uHbI ((OKYCHOE pacCTOsSHUE
coOuparomieii JIMH3bI), OOOCHOBBIBATH BBHIOOP crmoco0a W3MEpEeHUs
(M3MepUTENBHHOTO TTPUOOpPA);

NPOBOJUTh HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEIUYHUH C
MCIIOJIb30BaHUEM MPSMBIX U3MEPEHH (3aBUCHMOCTb ITyTH OT BPEMEHH MTPU
PaBHOYCKOPEHHOM JBW)XCHMHM O€3 HadaJlbHOM CKOpPOCTH, Iepuoja
KoJe0aHUN MaTeMaTHYeCKOro MasiTHUKa OT JAJUHBI HUTH, 3aBUCUMOCTHU
yrjia OTpa)K€HUs CBETa OT yIJia MaJeHUs U yrja MpejoMJIeHUs OT yria
najfieHus1): MJIaHUPOBATh UCCIEJI0BAHHME, CAMOCTOSTEIbHO COOMPATH



YCTaHOBKY, (PUKCHUpOBaTh pe3ylbTaThbl MOJYYEHHOH 3aBUCHUMOCTH
¢u3nuecKkux BEJIMYMH B BHUJAE TaOIUIl M TpaUKOB, JejaTh BBIBOJIBI IO
pe3ynbTaTam UCCIeI0BaHuUS;

IPOBOJUTh KOCBEHHBbIE H3MEpPEHUs] (U3MYECKUX BEIUYHMH (CpeaHsis
CKOPOCTh U YCKOPEHHE TeJIa IPU PAaBHOYCKOPEHHOM JBHKECHHUH, YCKOPEHHE
CBOOOJHOTO TAaACHUS, >KECTKOCTh TMPYXHUHBI, KOADPUIMEHT TpeHus
CKOJILKEHHS, MEXaHuueckass paboTa ¥ MOIIHOCTb, 4YacTOTa W MEPHO]
KOJeOaHU MaTeMaTH4eCKOro M MPYKMHHOTO MAasTHUKOB, ONTHYECKas
cuia COOMparomel JWH3BI, PaJdOaKTUBHBIA (OH): TUTAHHPOBATH
U3MEpEHHs, COOMpaTh JKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBINOJHATH
U3MEPEHMs], CleAysl MPENJIO)KEHHOW MHCTPYKLMH, BBIYHCIATH 3HAYEHUE
BEJIMUMHBI U aHAJIU3UPOBATH MOJIyYEHHBIE PE3YJIbTAThl C YUETOM 3aJaHHOU
IIOIPEUIHOCTH H3MEPEHN;

coOJII01aTh MpaBUiia TEXHUKU 0€30MTaCHOCTH IIPH paboTe € J1abopaTOpHBIM
000py10BaHUEM;

pa3ianyaTh OCHOBHBIE NPHU3HAKUM M3YUEHHBIX (U3NYECKUX MOJENei:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYCHHBI HCTOUHUK
CBETa, JIy4, TOHKas JIMH3a, IITaHeTapHasi MOJIENIb aTOMa, HYKJIOHHAsE MOJIENb
aTOMHOTO S/1pa;

XapaKkTepu30BaTh TNPUHIUMBI JEWCTBUA U3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha HUX ONHCaHHUs (B TOM YHCIE:
CHUIOMETP, JATUMKH IOJIOKEHHUS, PACCTOSHUSA M YCKOpPEHUs, pakeTa,
9XOJOT, OYKH, TMepHuckom, ¢(oToanmapar, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), UCHONb3ys 3HAHUS O
CBOMCTBax (U3NUECKHX SBICHUW U HeoOXoaumble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMaTHUUHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, MU3MEPUTENBHBIX NPHUOOPOB M TEXHOJOTMYECKHX IPOLECCOB MPH
pelIeHNH Y4eOHO--TIPAKTUYECKUX 3aJady, ONTHYECKHE CXEMBI IS
MIOCTPOCHUS N300paKESHHI B TIIOCKOM 3€pKajie U COOMpPArOIIe JTMH3E;
NPUBOJAUTH  TNPUMEPHl  (HAXOAUTh HHGDOpPMAIMIO O  MpUMeEpax)
MPAKTUYECKOTO HCIIOJIb30BAHUSA (PU3NYECKUX 3HAHUM B MOBCEIHEBHOMN
KU3HU JIJIs1 oOecriedeHrst 0€30MacHOCTH TpU oOparieHnu ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHUS 3JI0POBbS U COOTIOICHUST HOPM
AKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAOIIEH Cpeie;

OCYIIECTBJIATh TMOUCK WHGOpMaK  (HU3UIECKOTO  COACpKAHUA B
WuTepHeTe, caMoCTOATEIbHO (HOPMYIHUPYsI MOMCKOBBIN 3alpoc, HAXOAUTh
MyTH OMPEJENICHUsI JOCTOBEPHOCTH MOIYYEHHON MH(POpPMAIIMN Ha OCHOBE
UMEIOIIUXCS 3HAHUH U IOTOJHUTEIbHBIX HCTOYHUKOB,;



MCIIOJIb30BaTh MPHU BBIOJHEHUU YY€OHBIX 33JaHUN HAYYHO--TIOMYJIAPHYIO
JIUTEpaTypy (pU3NUECKOro CoJIepKaHusl, CIPaBOYHbIE MAaTEPUAIIbI, PECYPCHI
cetu MHTepHer, BunageTp NpuEMaMM KOHCIEKTHPOBAHUSA  TEKCTA,
npeodpazoBaHusl UHPOPMALIUU U3 OJJHOW 3HAKOBOM CHCTEMBI B IPYTYIO;
CO37aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIICHMS HAa OCHOBE
uH(POPMAILlMM U3 HECKOJIBKHX HCTOYHUKOB (PU3UUECKOTO COJICpIKAHUS,
MyOIMYHO NPECTABIATh PE3yIbTaThl IPOEKTHON WM UCCIIEI0BATENbCKON
NEATENbHOCTH, TPHU 3TOM TPaMOTHO  HCIIOJb30BAaThb  M3Yy4YCHHBIN
MOHSATUMHBIN amnmapaT H3y4aeMoro pasjeia (U3WKU U COMPOBOXKIATH
BBICTYIUJICHUE TIpE3CHTalMed ¢ Y4ETOM OCOOCHHOCTEW ayAuTOpUH
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposBbie)
KonTpoabubie | IlpakTuuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
Pa3nen 1. ®u3uka u eé poJib B NO3HAHMU OKPY:KaI0LIEero Mupa
bubnuorexa [JOK
1.1 o - 2 0 0
VISHIA  HAyRd O Tpupoae https://m.edso0o.ru/7f416194
1.2 ®dusndecKue BETUIHHBI 2 0 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO]] TO3HAHUS 2 0 0 Bubmaorexa ITOK
https://m.edso00.ru/7f416194
Hroro no paszneny 6
Pa3nen 2. [lepBoHaya/IbHbIE CBEAEHUS O CTPOEHUH BElIeCTBA
bubmmoteka [IOK
2.1 C 2 0 1
TPOCHIE Betlectsa https://m.edso0o.ru/7f416194
99 JIBM>KeHUE U B3aUMOJICHCTBUE YAaCTHII 2 0 0 bubmmoteka [IOK
' BELIECTBA https://m.eds00.ru/7f416194
but6mmorekxa [{IOK
2.3 A 1 0 0
TPSTATIINE COUTOMIA Betiectna https://m.edso00.ru/7f416194
Hroro no pasneny 5
Pa3nen 3. /IBu:KeHHe U B3aMMO/IelCTBHE TeJl
bubnunoreka [JOK
3.1 M 3 0 0
CATITTCCKROC ABIDREHHC https://m.edso00.ru/7f416194



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

bu6nmoreka [IOK
3.2 nu 7 3
HEPHIA, Macea, THIOTHOCT® https://m.eds00.ru/7f416194
3.3 Cuna. Bune! cun 11 2 Bubmaorexa ITOK
https://m.edso0.ru/7f416194
Hroro o pazaeny 21
Pa3nen 4. /laBjieHue TBEPABIX TeJ, KUAKOCTEH U ra3oB
41 [asnenue. Ilepenaya naBneHus: TBEpAbLIMU 3 0 bubnmnoreka [JOK
' TeJIaMH, KUJIKOCTSIMH U Ta3aMU https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 4 0
Hlapreriite xukoCTh https://m.eds00.ru/7£416194
bubmuorexa [JOK
4.3 A 5 0
TMOChEpHOE AaBIICHHE https://m.eds00.ru/7£416194
44 JlelicTBHE KUIKOCTH U raza Ha MOTPY>KEHHOE 9 9 bubnmnoreka [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no paszneny 21
Paznen 5. PaGota u MomHOCTh. JHeprus
bu6nuorexa [JOK
5.1 P 2 0
300Ta H MOWIHOCTS https://m.eds00.ru/7f416194
5.2 [TpocThie MEXaHU3MBI 6 2 Bubmmorexa [IOK
https://m.edso0.ru/7f416194
bu6nunorexa [JOK
5.3 M 4 0
CRAMIHCCKa SHeprit https://m.edso0.ru/7f416194
Wroro mo pazaeny 12
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 11



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

8 KJIACC

KoaunyecTBO yacoB DJIeKTPOHHbBIE
HanmMeHoBaHMe pa3/ieioB U TeM uudpoBbie
Ne n/m P Konrpoabnbie | Ilpakruyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. TensioBble siBJIeHUS
. bubnuorexa [JOK
1.1 C 6 0 0
TPOCHIC H CBOHCTRA BEMlevTsa https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
1.2 T 22 1 4
CILIOBBIC HPOLICCEH https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DiaexkTpuyeckue H MATHUTHbIE SIBJICHUSI
51 DNeKTpUUYeCcKue 3apsiibl. 3apsHKEHHBIE Tella 4 0 0 bubnmnoreka [JOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
2.2 IT i 7 23 1 5
OCTORHHBIH SHCKTPHACCIITH TOK https://m.edsoo.ru/7f4181ce
2.3 MarsuTtHsbIe SIBICHUS 4 0 0 bubmmorexa [JOK
https://m.edsoo.ru/7f4181ce
bu6nunorexa [JOK
24 6 1 1
ITIEKTPOMATHUTHAS MKy KIIH3 https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 10



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

9 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnbie | Ilpakruyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. Mexanuveckue siBJIeHUS
11 MexaHudeckoe IBHKCHHE U CITIOCOOBI €ro 10 0 0 bubnuorexa [JOK
' ONHUCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 0 2
SAMOACHETBHE TEl https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 1 0
AROHBT COXpATICHIA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. Mexannyeckne Koj1e0aHUS M BOJHBI
2.1 Mexaandeckue KoueOaHus 7 0 1 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
bu6nuorexa [JOK
2.2 M .3 8 1 0
CATHITTICCRIE BOMHBL. SBYK https://m.edsoo.ru/7f41a4a6
2.3 . 0 0 0 .
Uroro mo pazaeny 15
Paznen 3. DiaekTpoMarHuTHOE M0JI€ H DJIeKTPOMATHUTHDBIE BOJIHBI
31 DJIEKTPOMArHUTHOE MOJE U 6 5 bubnuotexa [JOK
' AJIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 6

Pa3gen 4. CBeToBbI€ AIBJICHUSA



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

4.1 3aKOHBI PaCIIPOCTPAHCHUS CBETA 6 2 bubmmorexa [JOK
' pacipocip https://m.eds00.ru/7f41a4a6
4.2 JIuH3BI ¥ onITHYECKHE TPUOOPHI 6 3 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznoxenune 6eoro cBera B CIIeKTp 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 15
Pa3nen 5. KBanToBble siBJeHHsI
5.1 Hcnyckanue 1 IOTJIONIEHHE CBETa aTOMOM 4 1 Bubmorexa ITOK
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 Crpociie aTomHOro A1pa 6 L https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznen 6. [loBTOpUTEIbHO-0000 A0 IINIA MOTY/Ib
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 9 bubmmnoreka [JOK
' Kypca dusuku 3a 7-9 Kinacc https://m.edsoo.ru/7f41a4a6
Hroro o pasnueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 17



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

HOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoThbI

IIpakTH4eckue
padoThbI

DJIEeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

BBoauslii nnctpykrax no Th B kabunere
¢uzuku. Pu3nka — Hayka o

npupone. PU3ndYecKue sIBICHUS:
MEXAHUYECKUE, TEIJIOBBIE, DIIEKTPUYECKUE,
MarHuTHBIE, CBETOBBIC, 3BYKOBBIE.
PusnyecKue TEpMHUHBI

Hayunble MeTOABI N3y4EeHUS IPUPOLBI

®uznyeckue BennyuHbl. M3mepenne
¢uznueckux BenuyuH. Pu3nyeckue
npubopbl.MexayHapoaHas cuctema
€AVHHIL.

TouHOCTh U MOrpCIIHOCTDH H3MepeHHI>i

Wnctpykrax no Th. JlaboparopHas pabora
Ne 1 "Onpenenenue nokaszanui
U3MEpUTENBHOTO rprbopa”

®du3nka u ee BIMSHNE HA pa3BUTHE
TeXHHUKH. POJIb MaTeMaTHKH B pa3BUTHH
bu3uKu.

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a

CrtpoeHue BemecTBa: aTOMbI U MOJIEKYJIBI,
ux pazmepbl. ONbIThL, JOKA3bIBAIOIINE
JUCKPETHOE CTPOEHUE BELIECTBA.

bu6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a

Nuctpykrax nmo Th. JlabopaTopHas pabora
No2 «Omnpenenenue pasMepoB MajibIX T

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e

JIBmkeHue yacTull BemiectBa. CBs3b
CKOPOCTH JIBM)KCHHS YaCTHUII C
TEeMIIepaTypoi. bpOyHOBCKOE IBUKEHHE.
Juddy3us B )KUIKOCTAX, Ta3ax U TBEPIBIX
Teaax.

10

B3anmHoe npuTsKeHUE U OTTaJIKUBaHUE
MOJIEKYII

11

ArperaTHbl€ COCTOSIHMSI BELLIECTBA!
CTpOEHHE ra3oB, )KUJIKOCTEN U TBEPbIX
(xpucramnyeckux) Ten. Pasnnune B
MOJIEKYJISIPHOM CTPOEHUU TBEP/BIX TE,
JKUJKOCTEN U Ta30B

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a0378

12

Mexanunyeckoe qBrxeHue. PaBHomepHoe 1
HEPAaBHOMEPHOE JIBUKEHHUE

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a05c6

13

Cxopoctb. Equnanier ckopoctu. Pacuer
IIyTH U BPEMEHU JIBUKEHUS

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a079c

14

[IpssMonMHEITHOE PaBHOYCKOPEHHOE
JBUKEHUE. Y CKOPEHUE

15

SBnenune unepuuu. Bzanmonencreue rei
KakK MPUYMHHA U3MEHEHUS CKOPOCTH
IBUKEHUSA TEIL.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0cl10

16

Macca tena. Enuaunel maccel. M3mepenue
MaccChl Tejla Ha Becax



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0c10

Nuctpykrax nmo Th. JlabopaTopHas pabora

bu6mmoreka [IOK

17 Ne 3 "HU3mepenue maccol Ten" https://m.edsoo.ru/ff0a0ae4
[Tonsitue o6bema. MucTpykTax no Th.
18 Jlaboparopnas pabota Ne 4 "N3mepenue bubamorexa LHOK
https://m.edsoo.ru/ff0al23c
obbema TBeporo Tema"
19 ILnotHOCTH BemecTBa. EquHULIBI H3MEpEHUs bubnuoreka [IOK
IIJIOTHOCTH. https://m.edsoo.ru/ffO0a0fee
20 Pacuer maccel 1 06beMa Tena 1o ero
TUIOTHOCTH
Uuctpykrax no Th. Jlaboparopnas pabota
21 Ne 5 «Onpenenenue naI0THOCTH TBEPAOTO
Tena»
99 Cuna Kak XapakTepuCTHKa B3aUMOICHCTBUS
Te.
23 [[“IBnenue TaroteHus. Cumna TsHKECTH
bu6mmoreka [JOK
24 Cina ypyroctit. 3axott I'yka https://m.edsoo.ru/ff0al778
o5 CBs13b MeX1y CUJION TSKECTH U Maccoi bubnuoreka LIOK
tena. Bec tena. HeBecomocTs https://m.edsoo.ru/ff0al778
26 Cwita TSKeCTH Ha JPYTHX IJIaHeTax. bubnmnoreka [JOK
Pu3nYecKue XapaKTePUCTUKH IIJIAHET https://m.edsoo.ru/ff0a1502
Junamomertp. M3mepenue cuil ¢ NoMOIIbIO
nHamometpa. MHCT us no Th.
27 j[Ia60paTop§aﬂ pa6ofz?\flgl 6 Bubmmorexa LIOK
https://m.edsoo.ru/ff0al8cc
"I'pagyupoBaHue MPYKUHBI U U3MEPEHUE
CHJT JUHAMOMETPOM"
28 CroxeHue IByX CHJI, HalPaBJIEHHBIX 110 bubnmoreka [JOK

OJHOM MpsiMOil. PaBHOIEHMCTBYIOIIAS CHIT

https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1a70

Cuna tpenus u e€ Buabl. Tpenue

bu6mmorexa [IOK

29 CKOJIbXKEHUS, KaueHus1, Tokosi. TpeHue B httos://m.edsoo.ru/ff0albac
PUPOJIEC U TEXHUKE
Nuctpykrax nmo Th. JlabopaTopHas pabora
Ne 7 «MccnenoBanue 3aBUCUMOCTHU CHJTBI
30 TPEHUS CKOJIbKEHUS OT IO bubmorexa HOK
. https://m.edsoo.ru/ff0alcc8
COMPUKOCHOBEHHMSI T, TPKUMAIOIIEH
CHUJIBI, POJIa IOBEPXHOCTHU'"»
Pemenue 3anay no Temam: «Bec Tenay,
31 «['padmueckoe n300pakeHue CUI, bubmmorexa LIOK
. https://m.edsoo.ru/ff0alde0
«Cwitb1y, «PaBHOJEHCTBYIOIIAS CUID)
KonTponbnas pabota Ne 1 o teme:
32 «/IBmKeHne u B3auMojielicTBrE Tel. Buibl
CUID»
33 Hasnenue. Enqununet nasnenus. CriocoOsl bubnmnoreka [JOK
YMEHBIIEHUS U YBEIIMYCHUS NABJICHUS https://m.edsoo.ru/ff0a20a6
34 JaBnenue raza. 3aBUCUMOCTD JaBJICHUS bubnmnoreka [JOK
ra3a ot 00b€mMa, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 [Tepenava naBnenus TBEPABIMU TEIAMHU, bu6nmoreka [JOK
JKUJKOCTAMHM U razaMu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B )UIKOCTH U Ta3e, BRI3BAHHOE bubnmnoreka [JOK
JIEUCTBUEM CHUJIBI TSKECTH. https://m.edsoo.ru/ff0a2718
37 Pacuer maBieHUs )KUAKOCTHA Ha THO U bu6mmoreka [JOK
CTEHKH cOoCyla https://m.edsoo.ru/ff0a2826
38 CooOmraromuecs Cocyabl Bubmmorexa LIOK

https://m.edsoo.ru/ff0a2970



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
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Pemenwne 3agau mo teme "JlaBieHue B

39 XKUAKOCTHU U rase. 3akoH I[lackas.
Coobmraromuecs cocyapt"
bu6mmoreka [IOK
40 Bec Bo3myxa. ATmocdepHOe naBieHue. httos://m.edsoo.ru/ff0azbsa
N3mepenue armocdepHoro aasieHus. OnbIT
41 Toppgqeﬂnn. I/ICT;priI OTK;IHTH;I bubmmorexa LIOK
https://m.edsoo.ru/ff0a2da8
aTMoc(hepHOTro JaBICHUS
42 Bbapomerp-anepoua. AtmocdepHoe bubnuoreka LIOK
JIaBJICHUE Ha PA3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
43 Manomertpsl. I[lopiiHeBOH KUIKOCTHBII
Hacoc
. bubmuorexka [JOK
44 Fapapairieckunii mpece https://m.edsoo.ru/ff0a3136
45 JelicTBHE KUJKOCTH U Ta3a Ha bubnmnoreka [JOK
MOTPY’KEHHOE B HUX TEJIO https://m.edsoo.ru/ff0a2fc4
JleiicTBHE )KUAKOCTH U raza Ha
46 HOrpy’KEHHOE B HUX Teno. BelTankuparomias Bubmmorexa LIOK
https://m.edsoo.ru/ff0a3276
(apxumenoBa) cuia. 3aKkoH Apxumena
Wuctpykrax no Th. JlabopaTopHas padora
47 Ne 8 «/3yueHne BBITANKUBAIONIEH CHITBI, bubnuoreka [JOK
JIEUCTBYIOLLEH HA TEJIO, TOIPYKEHHOE B https://m.edsoo.ru/ff0a33fc
KUIAKOCTHY
48 [TnmaBanue Ten. [1naBanue KUBOTHBIX U bubmuoreka [JOK
YyesoBeKa https://m.edsoo.ru/ff0a3a96
Nucrpykrax no Th. Ha60paT0pHa;uI pabota Bu6miorexa JOK
49 Ne 9 o Teme «BrIsicHEHUE yCIOBUI

IJ1aBaHuA TCJIa B XKUAKOCTH))

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3136
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50

[InaBanue cynoB. BoznyxomiaBanue

Pemenwne 3agau mo Temam: «JlaBineHue
TBEPABIX TEJ, )KUIKOCTEH U ra3oB.

bu6mmoreka [IOK

>1 ApxumenoBa cuia. [lnaBanue Tei. https://m.edsoo.ru/ff0a3654
Bo3ayxonnaBanue»

59 O606menne o Teme "/laBiieHne TBEPIBIX
TeN, )KUAKOCTEHN 1 ra3oB"

KonTponbnas pabota Ne 2 mo Teme

53 «/laBiieHMEe TBEPBIX TEJ, )KUJIKOCTEH U

ra3oB»
bubmuoreka [JOK

54 Mexanunueckas padora. EauHuIe1 padoThl htts://m.edsoo.ru/ff0a3f82

bubmuorexka [JOK

o5 MoIHOCTE. EHHHIE MOMIHOCTH https://m.edsoo.ru/ff0a3f82

56 [Ipoctsie Mmexanu3Mmsbl. Peruar. PaBHoBecue
CHJI Ha pblyare.

57 MowmeHT cuitbl. Peryaru B TeXHUKe, OBITY U bubnunoreka [JOK
PUPO/IE. https://m.edsoo.ru/ff0a478e
Huctpykrax no Th. JlabopaTopnas pabora

58 Ne 10 "BrrsicHeHH€e yCIIOBUI paBHOBECHS
ppraara"

[TpruMeHeHne paBUIIa PaBHOBECHS pbluara

59 K O0510Ky. PaBeHcTBO paboT mpu bubnuoreka [IOK
UCIIOJIb30BaHUH IIPOCTHIX MEXAaHU3MOB. https://m.edsoo.ru/ff0a48a6
"30510TO€ TPAaBUIJIO MEXaHUKH"

60 Koaddunment noneznoro neiicTBust

MEXaHu3Ma.



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

Nuctpykrax no Th. JlabopaTopHas pabora

bubnuoreka [IOK
o1 Ne 11 "Onpenenerine KII/L npu noxkeme 1 1 https://m.edso;.I ru/ff0adcas
TeNa Mo HaKJIOHHOM IIIOCKOCTH
62 Mexannueckas sHeprus. Kunernueckas u 1 0 bub6nuorexa LIOK
MOTEHIIMAIbHAs SHEPTHUS. https://m.edsoo.ru/ff0a4252
IIpeBpaiieHue 04HOTO BUAA SHEPTUH B
63 nlfyr(f)ﬁ.ufl%aKOH CJ(:)[XpaHeHIfH MCXEHHHGCKOﬁ 1 0 bubmorexa OK
https://m.edsoo.ru/ff0a4360
SHEPrUuu
64 Pemenune 3ama4d no T"eMe "Pabora, 1 0
MOIIIHOCTb, SHEPTUs
65 KonTponsHas padora no teme «Pabora u 1 0
MOILHOCTb. DHEPrHUs»
66 PesepsHblii ypok. Pabora ¢ Tekcramu 1o 1 0 bubnuoreka [IOK
TeMme "MexaHn4ecKoe IBIkeHue" https://m.edsoo.ru/ff0a4ee6
Pesepaublii ypok. Pabora ¢ Tekctamu mo
67 TeMep"I[aBJ'Iin)I/IC TBEPJBIX TEN, )KUIKOCTEN 1 0 Bubmorexa TOK
. https://m.edsoo.ru/ff0a4ffe
U ra3oB
68 PesepsHblii ypok. Pabora ¢ Tekctamu no 1 0
teme "Pabora. MouHocTs. JHeprus”
OBIIEE KOJIMYECTBO YACOB I10 68 11

[TPOT'PAMME



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

KoaunuecTBo yacoB DJIeKTPOHHbBIE
nudpoBLIe
Nen/m | Tema ypoka KonrTpoabubie | IlpakTuueckue bp
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Beoaneiii nacrpykrax no Th. OcHoBHBIC
1 HOJIOI[)KGHI/IFI MOJI;ZE TIAPHO-KUHETHYECKON 1 0 0 bubmorexa HOK
yp https://m.edsoo.ru/ff0a5256
TEOPHH CTPOCHUS BEIIECTRA.
ArperaTHbple COCTOSIHUS BEIIIECTBA.
2 CMaynBaHue U HECMaYMBaHUE 1 0 0 bubmorexa LIOK
' https://m.edsoo.ru/ff0a5530
Kanwuispabie sBieHUs.
T . Oco0
3 sot. Tpwestia renn030r0 pacpesss 1 0 0 buGmorera LIOK
ARl 1IP p P https://m.edsoo.ru/ff0a540e
TBEPABIX TEI
Buytpennss sneprusi. CiocoObl U3MEHEHHUS
4 BHYTPEHHEN DHEPIUH: TEIUIONEPEada U 1 0 0 bubmorexa [JOK
yip prHH: pest https://m.edso00.ru/ff0a5c60
coBepIlIeHHEe PadOoThI
5 Nuctpykrax o Th. JlabopaTopHas paboTa 1 0 1
Ne 1 "U3yuenue ycrpoiicTBa kamopumerpa"
6 Wnctpykrax no Th. JlaboparopHas pabora 1 0 1
Ne 2 "Uzyuenwue mporecca TermiooomMeHa”
bu6mmoreka [JOK
7 B : . 1 0 0
Wbl TEIUIOTepeAayuu: TEIIOMPOBOIHOCTD httos://m.edsoo.ru/ff0a6412
8 Buap! Teronepenayn: KOHBEKIUS U 1 0 0 bu6mmoreka [JOK

H3JTyUYCHUC

https://m.edsoo.ru/ff0a5800



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a5800

KonnuectBo TeruioTel. EquHunel

9 KOJIMYECTBA TEIUIOTHL. Y IebHAas bubamorexa LOK
https://m.edso0.ru/ff0a6976

TEIUIOEMKOCTh BEIlleCTBA

10 Pacuer xonmuecTBa TEMIOTHL. Y paBHEHUE bubnuoreka [IOK
TEIUIOBOTO OaaHca. https://m.edsoo.ru/ff0a7088
Pemenne 3amay, CBI3aHHEIX C

11 BBIUMCJIICHHEM KOJIMYECTBA TEIUIOTHI U
TEIUIOEMKOCTH MPU TEIJI000MEHe
Uuctpykrax no Th. Jlaboparopnas pabota

12 Ne 3 "M3mepeHue yaenbHOM TETII0EMKOCTH Bubmmorexa LIOK
I—— https://m.edsoo.ru/ff0a6bb0

13 DHeprus TOIMBa. Y IeJbHas TEIIoTa bubnnoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
Pemienue 3amau, CBA3aHHBIX €
BBIYHCIICHUEM KOJINYECTBA TEIJIOTHI B

14 rpolieccax Terionepeayu mpu
HarpeBaHUU, OXJIAKIECHUN U CTOPaHUHN
BEILECTBA
3aKOH COXpaHEHUs U PEBPALLICHUS

15 SHEPrUu Bl:l)\/IexaHI/IIIGCKII)/IX II/)I TEIJIOBBIX bubmmorexa LIOK

https://m.edsoo.ru/ff0a5a26

npoiieccax
[InaBnenue u oTBEpAECBaHUE

16 KPUCTAJUTMYECKUX BemecTB. ['paduk bubmuorexa [JOK
TUIABJICHUS U OTBEPAECBAHUS https://m.edsoo.ru/ff0a71d2
KPUCTAJUTMYECKUX T

17 VY nenpHas TEILIOTA MJIaBICHUS bubnnorexa [IOK

https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a65c0

18

Pacuyer konudecTBa TEIIOTHI npu

TEI000MeHe
Ucnapenune. Konaencanus. HaceimeHnusii u
19 HEHacChIIEeHHBIN nap. [lornomenue sneprun bubnuoreka [IOK
IIpY UCTIAPEHUU KUJAKOCTH. Bblaenenue https://m.edsoo.ru/ff0a6a98
SHEPruu MpU KOHACHCAIUY Mapa
20 Bnaxxnocts Bozmyxa. CriocoOsbl bubnnoreka [JOK
ONPEAEIICHUS BIIAXKHOCTH BO3AyXa https://m.edsoo.ru/ff0a7628
21 Uuctpykrax no Th. Jlaboparopnas pabota bubnnoreka [JOK
Ne 4 "U3mepenue BinaxxHOCTH BO3ayxa" https://m.edsoo.ru/ff0a72fe
99 — bubmuoreka [JOK
https://m.edsoo.ru/ff0a786¢c
bubmuorexka [JOK
23 VY aenbHas TemioTa napooOpa3zoBaHUs httos://m.edsoo.ru/ff0a740c
24 Pabota ra3za u mapa npu paciumpeHumu.
JIBurarens BHYTPEHHETO CTOpaHUs
o5 [Taposas Typouna. KII/] renmosoro bubnuoreka [IOK
JIBUTATEIIS. https://m.edsoo.ru/ff0a7c7c
DKOJIOTMYECKHUE TIOCIECTBUS
26 MCIIOJIb30BaHUS JBUTATENIEH BHYTPEHHETO
CrOpaHUs U TEIJIOBBIX JIBUTATENEH
IToaroTOBKa K KOHTPOJIBHOM padoTe I
27 Te(l)\fe (')'TOCHJIOBLIZ SIBIJ);&):HI/I;I(.) H2M6e(1){eim(e) bubnmorexa LOK
. " https://m.edsoo.ru/ff0a83f2
arperaTHBIX COCTOSIHHM BEIeCTBa
KonTtponbHas padora Nel o teme Butmorexa LIOK
28 "TennoBslie siBlieHUs. MI3MeHeHne

arperaTtHbIX COCTOSIHUI BeniecTa"

https://m.edsoo.ru/ff0a86ae



https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a786c
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DneKTpu3anus Tel IpU CONPUKOCHOBEHUH.

29 B3aumonelicTBue 3apsKeHHBIX TEI
Onekrpockori. [I[poBoHUKY U
30 HEIPOBOJHUKH 3JIEKTPUYECTBA. 3aKOH bubamorexa LHOK
https://m.edsoo.ru/ff0a8ef6
KYJIOHA. DJIEKTpUYECcKoe MoJie
31 JlenMoCTb IEKTPUYECKOTO 3apsa.
OnektpoH. CTpoeHune aroma
OOBbsICHEHHE AIIEKTPUYECKUX SIBIICHUM.
32 3aK0H COXpaHEHHS JIEKTPUUYECKOTO 3apsia. bubnnoreka [JOK
CratucTudeckoe 3JIEKTPUIECTBO, €0 Y4eT https://m.edsoo.ru/ff0a87e4
U UCTOJIb30BaHKE B OBITY U TEXHUKE
33 DnekTpuueckuii Tok. lctouHuku bubnnoreka [JOK
IIOCTOSIHHOTO TOKa https://m.edsoo.ru/ff0a95a4
34 OnexTpuyeckas 1enb U e€ COCTaBHbIE YacTH
DNeKTpUYecKUi TOK B MeTaliax,
35 )KI/II[KOI;TSIX u razax. /lericTBus bubmiorexa LIOK
https://m.edso0.ru/ff0a9838
JNEKTPUUYECKOTO TOKA.
bu6nmoreka [JOK
36 Cuna toka. I3Mepenue cuisl Toka httos://m.edsoo.ru/ff0aghds
Wuctpykrax no Th. JlabopaTopHas padora
37 Ne 5 "Cbopxa snekTpruuecKkoi nenu u
U3MEPEHHUE CUIIBI TOKA B €€ Pa3IMUHBIX
ydacTkax"
38 DJIeKTpUYecKoe HanpsikeHue. BonbTMmerp. bubnmnoreka [JOK
N3mepenne HanpsKeHUst https://m.edsoo.ru/ff0a%e14
bu6mmoreka [JOK
39 3aBUCUMOCTb CUJIBI TOKA OT HAIPSKEHHUS

https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a95a4
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Nuctpykrax nmo Th. JlabopaTopHas pabora
No 6 "M3mepeHue HaNpsKEHUS Ha

40
Pa3IMYHBIX Y4acTKax I0CJIE10BaTENbHOM
3JIEKTpUYECKO menu"
41 DNEKTPUUECKOE CONIPOTUBIIEHHUE bubnuoreka [IOK
IpoBoAHMKA. 3aKoH OMa /1J1s yJacTKa LIEIH. https://m.edsoo.ru/ff0aad4a
Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
42 Owma nus ;HHQHOF: COEJIMHEHUS bubmmorexa LLOK
AP A https://m.edsoo.ru/ff0aaf8a
MIPOBOJHHUKOB
43 Pacuer conpoTuBneHus NpOBOAHUKA. bubnuoreka [IOK
VY ienpHOE CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
m [IpuMepsl Ha pacdeT CONPOTUBIICHUS bubnuoreka [IOK
MPOBOJHUKA, CUJIbI TOKA U HAIIPSIKEHUS https://m.edsoo.ru/ff0a96b2
45 Peocratel
Wuctpykrax no Th. JlabopaTopHas pabora
46 Ne 7 "UsmepeHue conpoTUBIEHUS bubnmnoreka [JOK
CONPOTHUBIICHUS IPOBOAHUKA. 3yueHune https://m.edsoo.ru/ff0aa738
JeficTBUS NpUHIUNIA peocraTa”
47 IlocienoBaTenbHOE COEIUHEHNE bu6nmoreka [JOK
MIPOBOJHUKOB https://m.edsoo.ru/ff0aadle
48 [TapamiensHOE cOpOTUBIIEHUE bubnuorexa [IOK
MIPOBOJHUKOB https://m.edsoo.ru/ff0aa04e
Hucrpykrax o Th. Jlaboparopuas pabota
49 Ne8 II:I};K eHHe na annenbrl){orop ’ bubmorexa LIOK
- yi P . https://m.edsoo.ru/ff0aaa58
COEIMHEHUS POBOJIHUKOB
b K
50 PaboTa 1 MOIIIHOCTb AJIEKTPUUYECKOTO TOKA. nommorexa [10

https://m.edsoo.ru/ff0ab124



https://m.edsoo.ru/ff0aa44a
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Nuctpykrax nmo Th. JlabopaTopHas pabora

bu6mmorexa [IOK

"
51 Ne 9 I/ISMepeHI/IE) MOIJ_IH(')'CTI/I U paboTHI TOKA https://m.edsoo.ru/ff0ab3e0
B AJICKTPUYECKOM JlamIie
59 HarpeBanue npoBOJHUKOB 2IEKTPUYECKUM bub6nuorexa LIOK
TokoM. 3akoH J[xoynsa-Jlenma https://m.edsoo.ru/ff0ab660
Jlammia ocBenieHust. DIEKTPUUECKUE
53 HarpeBaTelIbHbIE HpH60pbf Kopotkoe bubamorexa LHOK
https://m.edsoo.ru/ff0a90cc
3ambikaHue. [Ipenoxpanurenu
[ToaroroBka K KOHTPOJIbHOI paboTe Mo
54 TeMe "DIEKTPUUYECKUE 3apsiibl. bubnnoreka [JOK
3apsoKeHHBIE TeNa U MX B3aUMOCHCTBUS. https://m.edsoo.ru/ff0abd2c
[TocTosAHHBIN JIEKTpUYECKUI TOK"
KonTponbnas pabota Ne 2 o reme
55 "DnekTpuuecKue 3apsabl. 3apsHKCHHBIC bubnmnoreka [JOK
TeJa M uX B3aumoeiicTBus. [TocToSHABIN https://m.edsoo.ru/ff0abea8
ANEKTPUIECKUN TOK"
56 [TocTostHHBIE MarHUTHI. MarHUTHOE MOJe
57 MarnuTHoOe 1oJjie TPOBOJHUKOB C TOKOM U bu6nmoreka [JOK
ITIOCTOSIHHBIX MarHUTOB. MarHuTHBIE JINHUU https://m.edsoo.ru/ff0ac3d0
58 MarauTHoe 1noJje KaTyIIKu ¢ TOKOM. bubnuoreka LIOK
DJIEKTPOMAarHuThl U UX IPUMEHEHHE https://m.edsoo.ru/ff0acld2
MaruauTHoe nosie 3emin. [erictBue
59 MarHuTHOTO MOJIsl Ha npoinHHK C TOKOM. bubmorexa LIOK
. https://m.edsoo.ru/ff0acOba
[IpaBusio neBoit pyku
60 WNHpaykuust MAarHUTHOTO TTOJISt bubmorexa LOK
https://m.edsoo.ru/ff0ac74a
61 OneKTpUYecKui JBUrareiab. MarHUTHbBIN bubnuoreka [IOK

IIOTOK

https://m.edsoo.ru/ff0ac86c¢c
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SIBiIeHHE 3JIEKTPOMArHUTHON MHIYKIIHH.
OmneiTel Maiikna @apanes. JlabopaTopHas

62 pabota Ne 10 M3ydyeHue siBeHus L
3JIEKTPOMAarHUTHOM SHEepruun"
63 Hamnpasienne HHIYKIIMOHHOTO TOKA. 1
[IpaBuio Jlenna
Crioco0Obl TOTydeHUs IMEKTPUIECKONH
64 sHeprud. [lepenaya 3nexTpruuecKoi 1
SHEPTUHU.
65 KonTtponbHnas padora Ne 3 o teme 1 bubnuoreka [IOK
"DJIeKTpOMarHUTHHIC SIBICHUS" https://m.edsoo.ru/ff0acb14
66 PesepsHbliil ypok. Pabora ¢ Tekctamu no 1 bubnuoreka [IOK
teme "TeruioBblie siBIeHUS" https://m.edsoo.ru/ff0acc5e
67 PesepsHblit ypok. Pabota ¢ TekcTamu 1o 1 bubnuoreka LIOK
teMe "[1oCTOSAHHBIN NIeKTPUUECKHIl TOK" https://m.edsoo.ru/ff0acdc6
68 PesepsHblii ypok. Pabora ¢ Tekctamu no 1
TeMe "MarauTHbI€ sBIICHUS"
OBIIEE KOJIMYECTBO YACOB ITIO 68

I[TPOTPAMME
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9 KVIACC

Kosau4yectBo yacos DJIEeKTPOHHbIE
Ne uudposeie
Tema ypoka KourpoJubnubie | IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Nuctpykrax no Th. Mexanuueckoe
1 nBrkeHne. MaTtepuanbHas Touka. Cucrema 1 0 0
orcyera
bubmuoreka [JOK
2 [Tepememenue 1 0 0
peMelt https://m.edsoo.ru/ff0ad474
3 Onpenenenne KOOpAUHAThI ABHKYILEr0Cs 1 0 0 bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0ad19a
4 [Iepemenienue npu npsMoIMHEHHOM 1 0 0
PaBHOMEPHOM JBHKEHUH
XapakTepucTUKa HEPABHOMEPHOTO
5 BIE)KGHI/ii II HMOJ‘IEHCﬁHOGp 1 0 0 bubmmorexa [JOK
s P https://m.edsoo.ru/ff0ad8d4
PaBHOYCKOPEHHOE JIBUKCHHE
Pemenue 3anay no reme «Y cKopeHue.
6 [Tepemenienune npu NpAMOJIMHEHHOM 1 0 0
PaBHOYCKOPEHHOM JIBH>KEHUM
CKOpOCTh PSMOJIMHEHEUHOTO
7 aBIfO CKO I;HHoro BrokeHus. ['papuk 1 0 0 bubmmorexa [JOK
P yerop A P https://m.edsoo.ru/ff0adb18
CKOPOCTH
Pemenne rpadguueckux 3agayd Ha
8 HaXO0XJICHHE CKOPOCTH IPSMOJIUHEHHOTO 1 0 0

PaBHOYCKOPEHHOTO JABUKECHHS



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

[Iepemenienue Tena npu NpsAMOJIUHEHHOM

bu6nmmorexa [IOK

9
PaBHOYCKOPEHHOM JIBUKEHUHU https://m.edsoo.ru/ff0ael76
10 [Tepemenenue Tena npu paBHOYCKOPEHHOM
JBIKEHUM 0€3 HauaabHOU CKOPOCTH
Hucrpykrax o Th. Jlaboparopuas pabora
11 Nel "I;/Iy:cne OBaHUE aBHE cxi CH}II)OFO bubmorexa HOK
‘ A P . YCRop \ https.//m.edsoo.ru/ff0ae612
JBIDKCHHSI 0€3 Ha4aJIbHON CKOPOCTH
CKOpOCTb IPH KPUBOJIUHEHHOM JIBHIKCHUH.
12 I[BI/II:KGHI/Ie 150 011: HOCTH C HOfTOSIHHOfI bubmmorexa [JOK
Py https://m.edsoo.ru/ff0ae72a
10 MOJYJIIO CKOPOCTHIO
13 OTHOCHUTENHLHOCTD JBHKCHUS bubmorexa LIOK
a https://m.edsoo.ru/ff0ae982
14 HNuepunaneHble cuctemsl orcuera. [lepspiit bubnuoreka [IOK
3aKkoH HproToHa https://m.edsoo.ru/ff0aeb6c
bu6nmoreka [JOK
15 B i H
TOPOH SAKOH HproToHa https://m.edsoo.ru/ff0aeca?
16 Tperuii 3akoH HeroToHa
bu6mmoteka [IOK
17 CBo0O
BODOAHOT TAZCHHE Tl https://m.edsoo.ru/ff0aee28
Hucrpykrax mo Th. JlaboparopHas padoTa
18 Ne 2 '}i/ly:Me EHHUE YCKO CHII)/ISI 011:060 I;oro bu6morea [JOK
- " P yeKop A https://m.edsoo.ru/ff0af738
aICHUs
19 3aKOH BCEMUPHOTI'O TSITOTEHUS bubmiorexa HOK
P https://m.edsoo.ru/ff0afa26
20 Pemenue 3agad no teme "3akoH bu6mmoteka [IOK
BCEMHUPHOI'O TATOTEHUS" https://m.edsoo.ru/ff0af8be
21 Yckopenne cBOOOTHOTO MaIeHUs Ha 3emiie bubmmorexa [JOK

U APYTUX IJIaHeTax

https://m.edsoo.ru/ffOafb8e



https://m.edsoo.ru/ff0ae176
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bu6nmmoreka [IOK

22 Cina yrpyroctit https://m.edsoo.ru/ff0af044
23 Bec Tena, 1BIKYIIErocs ¢ yCKOpEHUEM
bubmuorexa [IOK
24 Ciuna Tperns https://m.edsog ru/ff0af5fg
o5 Penienue 3a71a4 Ha BEIYMCIICHUE CUITBI bubmuorexa [JOK
YOPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0af33c
26 JluHamuKa KpUBOJIMHEHHOTO ABM)KECHUS bubmmorexa [IOK
https://m.edsoo.ru/ff0afe36
27 HckyCcCTBEHHBIE CIIyTHUKU 3€MIIU
28 VYcnoBus paBHoBecus Tedl. LleHTp TsxecTn bubnnoreka [JOK
Tena https://m.edsoo.ru/ff0b02b4
bubnnoreka [JOK
29 Buat pasropecis Ten https://m.edsocl)_.[ ru/ff0b0408
30 Nmnynbe Tena. 3aKoH COXpaHEeHUs bubnuoreka [IOK
UMITYJIbCA. https://m.edsoo.ru/ffOb07fa
31 Pemenue 3amau mo teme "3aKOH COXpaHEHUS bubnmnoreka [JOK
ummynsca' https://m.edsoo.ru/ff0b096c
bubnmnoreka [JOK
32 PeaktuBHOE nBMKeHUE. PakeTwl httos://m.e dSO(])_.[I’U FF0bOBeC
bubmuorexa [JOK
33 Pabora cumet. MongocTs https://m.edsog ru/ffOb0ag4
34 Pemenue 3a1a4y Ha BeIUMCICHHE PAOOTHI
CHWJIBI M MOIITHOCTH
bubmuorexa [JOK
3 HorermuaneHas oHepris https://m.edsog ru/ffob0db8
36 Kunernueckast sHeprus
37 3aK0H COXpaHEHHUSI MEXaHUYECKOM SHEPT U



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
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Pemenue 3anaq no reme "3akoH coxpaHeHuUs

38 MEXaHUYEeCKO# 3Heprun”
39 [MoxroroBka Kk KOHTPOJIILHOW paboOTe MO TEME bubnuoreka [IOK
"3aKOHBI IBH>KCHHS U B3aUMOACHCTBUS Ten" https://m.edsoo.ru/ff0b0c32
40 Kontposbnas padota Ne 1 o Teme "3akoHbI bubnmoreka [JOK
IBIOKEHUSA U B3aUMOJIEUCTBUS TEI" https://m.edsoo.ru/ffOb12fe
41 KonebarensHoe asmxenue. CBOOOIHEIE bu6mmorexa [IOK
KoJIeOaHus https://m.edsoo.ru/ff0b1858
42 Bennuunbl,xapakTtepu3yromnme bubnuorexa [JOK
KOJIe0aTeIbHOE ABUKEHNE https://m.edsoo.ru/ff0b20f0
Hucrpykrax o Th. JlabopaTopuas pabora
43 Ne 3 "HccnepoBanue 3aBUCMMOCTH TepUoa
Y YaCTOThI CBOOOHBIX KOJIeOaHUN HUTSIHOTO
MasiTHUKA OT €ro JJIUHBI"
bubnuoreka [JOK
44 Tapmonirieckne konebaris https://m.edsogru/ff0b197a
45 3aryxaromue konebanus. BeIHyX1eHHbIE
KoseOaHus
bubnmnoreka [JOK
46 Pesoraic https://m.edsogru/ffOblaec
47 Pacnipoctpanenue konebanuii B cpere. bubnuorexa [IOK
Bounbl https://m.edsoo.ru/ff0Ob197a
48 JmHa BostHBI. CKOPOCTH pacpoCTpaHEHUS bubnmoreka [JOK
BOJIH https://m.edsoo.ru/ff0b21fe
49 Pemenue 3a1au Ha BEIYUCIICHUE JITTUHBI
BOJIHBI U CKOPOCTH PacCIpOCTpaHEHUS BOJTH
50 HcTounuku 3ByKa. 3ByKOBbIE KOJIeOaHUs
o1 BricoTa, TeMOp U TPOMKOCTB 3ByKa



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

52

Pacnpoctpanenue 3Byka. 3ByKOBbIE BOJTHbI

53 OTtpaxkeHue 3Byka. 3ByKOBOI Pe30HAHC bubamorexa LHOK
P yia. By P https://m.edsoo.ru/ff0b23ca
54 [MoxroroBka Kk KOHTPOJILHOW paboOTe MO TEME bub6nuorexa LIOK
"MexaHnueckue KoyiedaHus U BOJIHBI. 3BYK" https://m.edsoo.ru/ff0b25f0
55 KonTtponsnas padora Ne 2 o teme
"MexaHuueckue KonedaHus U BOJIHBL. 3ByK"
Uctounuku ceeta. [IpsMonuneiiHoe
56 acnpocTpaHeHue csera. 3arMeHus ConHla bubmmorexa LIOK
pactpoctp ' i https://m.edsoo.ru/ff0b3658
u JIyHbI
OTtpakeHue cBeTa. 3aKOH OTPaKEHHUs CBETA.
57 Pewenne 3a1a4 Ha IpUMEHEHNE 3aKOHA Bubmmorexa LIOK
A P https://m.edsoo.ru/ff0b38c4
OTpa)KEHHUS CBETA
58 [1nockoe 3epkano
[Ipenomnenne cBera. 3aKoH NPEIOMIICHUS
59 CBpeTa [TonHoe BHyTpeHHEE 0Tp aXeHue Bubmmorexa LIOK
' yIp P https://m.edsoo.ru/ffOb3aea
cBeTa
bu6nmoreka [JOK
60 J .0
FHSBE HTHHACCIQ CHA AHHSH https://m.edsoo.ru/ffob3f2c
bu6mmoreka [JOK
61 141 i
300pasCHIs, AABACMEIC IMH3OH https://m.edsoo.ru/ff0b3c5c
bu6mmnoreka [JOK
62 II i
OCTPOCHHE H300paxCHHH B MMH3AX https://m.edsoo.ru/ff0b444a
Wnctpykrax no Th. JlabopatopHast pabora
63 "N3yueHne cBOWCTB N300paKeHUs B bubnuoreka [JOK

cobuparomieii muH3e. M3mepenne
ONTHYECKOU CHJIBI JIMH3EI"

https://m.edsoo.ru/ff0b4206
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https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

bu6nmmoreka [IOK

64 ['na3 u 3penne. OnTuyeckue MpuoOOpPhI htts://m.edsoo.ru/ffob4684
65 HNuTtepdepentus u qudpakuus cBeTa
66 ®@U3NYECKUN CMBICI TTOKa3aHUsI bubmuorexa [JOK
MIPEIOMIIEHUS https://m.edsoo.ru/ff0cOa7e
67 Hucnepcus cBera. [{Bera Ten
68 THUIBI ONTHYECKUX CIICKTPOB bubmorexa HOK
https://m.edsoo.ru/ffOcOf4c
69 DNIeKTPOMarHuTHOE TOJIE. bubnnoreka [JOK
DNIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
70 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-konpepennus "llkana
71 3JIEKTPOMAarHUTHBIX BOJIH. Mcnionb3oBanue bubnuorexa [JOK
ANEKTPOMATHUTHBIX BOJIH JJIs1 COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3u"
VYpok-u Banue "U HHE CBOICTB
7 ecpovamimi som € novout0 Eatimmorera LIOK
MOGHIBHOTO Tee(ora” https://m.edsoo.ru/ff0b2c6c
73 Pemienue 3a1au Ha onpeiesieHHe YacTOThI U
JUTMHBI 3JIEKTPOMArHUTHOW BOJTHBI
74 DNeKTpOMarHuTHasi Ipupoja CBeTa. bubmuorexa [JOK
Cxopoctb cBeTa. BonHOBBIE CBOMCTBa cBETa https://m.edsoo.ru/ff0b31d0
75 Pemrenne 3ama4 mo teme "CBETOBEIE bu6mmorexa [JOK
ABJIEHUS. DIIEKTPOMAarHUTHBIE BOJIHBI" https://m.edsoo.ru/ffOcOe2a
76 KontponbHast padora Ne 3 "CBeToBbie
BOJIHBL. DJIEKTPOMArHUTHbIE BOJIHBI"
77 PanroakTMBHOCTH U €€ BUBI. Mojenu bubmuorexa [JOK

aTOMOB

https://m.edsoo.ru/ff0c1672



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
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Ilormnomenue u HCITYCKaHHC CBCTA aTOMAaMU.

bu6nmmorexa [IOK

78
[IpoucxoxaeHue JIMHEHYaThIX CIIEKTPOB https://m.edsoo.ru/ff0c144c
79 PannoakTuBHBIE IpEBpaICHUSA ATOMHBIX bubnumorexa LIOK
ssiep. 3aKOH paJIMOAKTUBHOTO paciajia https://m.edsoo.ru/ff0clal4
80 Pentenue 3amau mo treme: "PannoakTUBHEIE Bbu6morexa [JOK
npeBpauieHus " https://m.edsoo.ru/ffOclb4a
81 DKCIepUMEHTAIbHBIE METO/IbI bubnuorexa [JOK
WCCIIEI0BAHMS YaCTHIL https://m.edsoo.ru/ff0c12a8
82 OTKpbITHE IPOTOHA ¥ HEUTPOHA
bubmuoreka [JOK
83 C A
OCTAB ATOMHOTO SApA. ZUICPHRIo CHIEL https://m.edsoo.ru/ff0c18ac
bubmuoreka [JOK
84 C) .
HEprusi CBsI3U aTOMHBIX siziep. Jedekt macc httos://m.edsoo.ru/ffocLd7a
85 Pemenue 3amau mo reme "DHeprus cBs3U
aToMHBIX sifep. JedekT macc”
bu6nmoreka [JOK
86 .
Jlenerine sinep ypara. Lemtas peaxiuis https://m.edsoo.ru/ff0c1550
JlaGopatopHas pabota Ne 6 "HN3yuenue
eJICHHS si7jpa aToMa ypaHa 1o ¢otorpaduu
87 ? eKoB" Higo aTo Hé}llf{) a60Tan)\f° 7 Pt bubamorera LHOK
"p PaTOpHai p ) https://m.edso0.ru/ff0c2126
V3y4deHne TPEeKOB 3apsKEHHBIX YACTHII ITO
roToBBIM (poTorpadpusm"
SAnepusrii peaktop. [IpeodpazoBanue
88 Blf : eHHSﬁ JHE I:“I/II/II;TOMPHLIX sIep B bubmorexa HOK
yIp P Aep https://m.edsoo.ru/ff0c1c58
AIIEKTPUUECKYIO YHEPTUIO
89 ATOMHasl JHEpreTukKa
b K
90 buonorudeckoe neficTBre paguanum nommorexa [O

https://m.edsoo.ru/ff0c1e88
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TepmosiiepHble peakiuu. JaeMeHTapHbIe

91
YacTULbI. AHTUYACTULIBI
Pemenue 3amaud no reme "CtpoeHue aroma u
92 aToMHOTO siapa. Mcronp30BaHue SHEPTUU bubmorexa HOK
TOMHOT' .
P " p https://m.edsoo.ru/ff0c223e
ATOMHBIX SIZIEP
KonTtponsnas padora no teme "Ctpoenue
93 aToMa W aTOMHOTrO sijpa. Mcronbs3oBanue
SHEPTHH aTOMHBIX sIJIep
94 [ToBTOpenue, o606meHue. JlabopatopHbie bubnnoreka [JOK
pabotsl o Kypey "B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
IToBTopenue, 00061cHME. Pemenue
95 P HI bu6mmoreka [JOK
pacYeTHBIX U Ka4eCTBEHHBIX 33/1a4 110 TEME https://m.edsoo.ru/f0c2572
"TermioBbie nponecch”
IToBTOpenue, o6ob6menue. Pemenne
96 ac eTII)-II)IX u Ka‘-IeCH"l:IBeHHBIX 3a7a4 10 TEME bubnnorexa [IOK
q
P “n 8 https://m.edsoo.ru/ff0c2a22
"KIIJI TenmoBbIX ABUTATEICH
IToBTOpenue, 0000menue. Pemenue
97 ac eTII)-II)IX u KaqecI:BeHHHx 3a7a4 10 TEME bubnnorexa [IOK
q
%,) " A https://m.edsoo.ru/ff0c2b30
KII/I anexTpoycTaHOBOK
08 [ToBTOpenue, o600menue. JlaboparopHsie bu6nmoreka [JOK
pabotsl o Kypey "CBeToBbIe siBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpeune, 0000menne. Pabora ¢
99 P ,I'I; bubmuorexa [JOK
1 110 TeMe "3aKOHEI COXpAHEHHUS B
ereTam " o Teme P https://m.edsoo.ru/ff0c2d6a
MEXAaHUKE
100 [ToBTOpenue, 0600meHne. Pabora ¢ bu6mmoreka [JOK
texcramu 1o TeMe "Konebanus u BOIHEL" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenwue, 0600meHue. Pabora ¢ bu6nmoreka [JOK

TekcTaMu 110 TeMe "CBETOBEBIE SIBJIEHUS"

https://m.edsoo.ru/ff0c3044
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[ToBTOpenue, 0600meHue. Pabora ¢
102 TekcTamu 1o teme "KBaHToOBas U siiepHas 1

¢duzuka"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®usuka: 7-i kimacc: 0a30BbI ypoBeHb: yueOHuk, 7 knacce/ [lepoimkun M.M.,
NBanoB A.U., AkimonepHoe odmiectBo «M3aarenscTBo «IIpocBemnienue»

» dusuka: 8-i kiacce: 0a30BbIN YPOBEHB: yueOHUK, 8 kinacc/ [lepoimkun U.
M., UBanoB A. U., Akiinonepuoe o61ectBo «M3narensctBo «IIpocBerieHne»
» ®usuka, 9 kimacc/ [epeimkun .M., I'ytauk E.M., BanoB A.U., IletpoBa

M.A., AknonepHoe obmiectBo «M3narensctBo «IIpocBemnieHue

METO/IUYECKHUE MATEPHUAJIBI AJIS1 YUUTEJIA

1. Jlykamuk B.W. COopuuk 3a1a4 no ¢usuke. 7 — 9 kiaaccel: mocodue st
yuamuxcs odmeodpasosar. yupexaenuit / B.W. Jlykamuk, E.B. UBanosa. —
25-e u3a. = M.: [Ipocsemenue, 2013. 240 c.: u.

2. [lepwimikun, A.B. CoopHuk 3a1a4 1o pusuke: 7-9 ki.: k yueOHukam A.B.
[Tepwimikuna u n1p. «Pusnka. 7 knacey, «dusnka. § Kiaccey,

®dwusuka. 9 kmace» / A.B. Ilepeimkun; coct. I'.A. Jlontosa. — 9-¢ u3.,
nepepad. u gom. — M.: U3narenscTBO «IK3amen», 2013. — 269 c.

3. CapoHn, A.E. ®usuka. COopHUK BOPOCOB 1 3a1a4. 7-9 ki1.: yued. [Tocobue
s obreoOpaszosar. Yupexaeuuit / A.E. Mapow, E.A. Mapon, C.B.

[Tozoiickuii. M.: poda, 2013. — 270 c. u.



HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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®I'C "Mos mkomaa" https://myschool.edu.ru/



