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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o (u3uke Ha YpPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIO)KEHH M TpeOOBaHWW K PE3ylbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTEeIbHOW MPOTPaMMBbI, MPEACTABICHHBIX B
OI'OC 00O, a Takxe ¢ yud€ToM (eaepanbHOil paboueil mporpaMMbl BOCITUTaAHUS U
Konuenuuu npenogaBanust yueOHOro npeamera « Duznkay.

Copepxannie mporpamMmbl MO (PU3MKE HaMpaBiIeHO Ha (opMHUpoBaHUE
€CTECTBEHHO-HAYYHON T'PaMOTHOCTH OOYYalOIIUXCS W OPraHu3aluio HU3y4YeHUs
Gu3NKM Ha JAESITeNIbHOCTHON OcHOBe. B mporpamme mo ¢u3uKe YYUTHIBAIOTCA
BO3MOXHOCTH Yy4yeOHOro mpenmera B peanusanuu TpedoBanuiik ®I'OC OO0
TUTAHUPYEMBIM JTUYHOCTHBIM U METaNpPEAMETHBIM pe3yJibTaTaM 00yUeHHUs, a TaKkKe
MEKIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOT'O 00IIIETO 00pa30BaHMUsI.

[Iporpamma 1o gusrke ycTaHaBIMBAET paclpeiesieHne y4eOHOro MaTepuaia
1o rojaMm o0ydeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATENIbHOCTh
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS NPEIMETHOIO COJACPKAHHS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuXCs.

[Iporpamma 1o (¢u3mke pazpaboTaHa C LEJIbI0 OKa3aHUS METOJAMYECKOU
MOMOIIY YYUTENIO B CO3/JaHUU paboyveil mMporpaMMbl MO0 y4eOHOMY MPEAMETY.

duznuka ABJISETCS CHUCTEMOOOPA3yIOIMM I €CTECTBEHHO-HAYYHBIX
y4eOHBIX TPEIMETOB, MOCKOJIbKY (PHU3NYECKHUE 3aKOHBI JIeKAT B OCHOBE MPOIIECCOB
U SBJICHUHM, HM3y4aeMbIX XUMHEH, Ouoiorueu, acrpoHomuend u (HU3NUECKOU
reorpagued, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYI0 KApTUHY MHUDa,
NPEeNoCTaBIsieT HamOoJiee SCHbIE O00pas3lbl MNPUMEHEHHS HAydyHOTO METOoja
MO3HAHUSA, TO €CTh CIIO0C00a MOTYYEHUs JOCTOBEPHBIX 3HAHUM O MUDE.

OnHa w3 TIaBHBIX 3a7a4 (PU3HYECKOTO OOpa3oBaHUS B CTPYKType 0OOIIero
0o0pa3oBaHUsI COCTOUT B (OPMUPOBAHUU €CTECTBEHHO-HAYYHOU TPAMOTHOCTH H
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usuku Ha 0a30BOM YpOBHE TMpeANojiaracT OBJIAJICHHE
CIENYIONMMUA KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTeCTBEHHO-HAYYHYIO
IPAaMOTHOCTB:

e HAY4YHO OOBSICHATH SIBJICHUS;

e OLICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO MCCIIEIOBAHUS;

e HWHTEPIPETUPOBATH  JAHHBIE W  WCIOJIb30BaTh  HAy4HbBIC
JI0KA3aTeNIbCTBA JIJIS1 TIOJTyYCHHSI BHIBOJIOB.

Henn wusyueHuss (U3MKU Ha YypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMS
onpeneneHsl B Konmenmuu mnpenogaBaHus ydeOHOro mnpeamera «Dusukay B
oOpa3oBarenbHbIX opraHu3anusax Poccuiickoit ®@enepanmu, peann3yrommx
OCHOBHBIE 00111€00pa30BaTeIbHbIE TPOrPAMMBI, YTBEPKIAEHHOUN pellieHreM



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

npuOOpeTeHUEe HWHTEpeca W CTPeMIICHUS OOYYaloIIUXCS K HAYYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE HX HWHTEIUICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE NPEACTABICHUN 0 HAYYHOM METO/JIE MO3HAHUS U (POPMHUPOBAHUE
HCCIIEIOBATENIbCKOIO OTHOIICHUS K OKPY>KAIOIIUM SIBJICHHSIM;
(¢opMupOBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa H3yYCHUS
OCHOB CTPOCHHSI MaTepuH U (HyHTaMEHTAIbHbBIX 3aKOHOB (PU3UKU;
dopMupoBaHrE TPEACTABICHUNA O PO (U3MKH ISl Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAyK, TEXHUKU U TEXHOJIOTUIA;

pa3BUTHE  MPEICTAaBIECHUH O  BO3MOXKHBIX  cdepax  Oyayumien
npo(heCCUOHATILHON JEATENbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOATOTOBKA K
JaJibHENIIeMy OOyUEHHUIO B 3TOM HaIlPABJICHUU.

JlocTikeHre 3TUX LieNied mporpaMMbl Mo (U3UKE Ha YPOBHE OCHOBHOTO
00111er0 00pa3oBaHUs 00ECIIEUNBACTCS PEIICHUEM CJICIYIOMINX 3a4a4.

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

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

OCBOCHHE METOAOB PEIICHWS TMPOCTEHINNX pacy€THBIX 3a7a4 ¢
HCITOJTh30BaHUEM bU3UIEeCKUX MOJICIICH, TBOPYECKHUX 1
MPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJIOAATh MPUPOJIHBIE SIBJICHUS M BBINOIHATH OIBITHI,
nabopaTopHble pabOTBI ¥ DKCIEPUMEHTAIbHBIC HCCIEIOBAaHUS C
HCITOJTh30BAaHUEM U3MEPHUTEIIBHBIX PUOOPOB;

OCBOEHHE MPUEMOB padOThI ¢ MHGOpPMaLUEH (PU3HMUECKOTO COAEpKaHUs,
BKJTFOYasi MTHGOPMAIIHIO O COBPEMEHHBIX JOCTIKCHUSIX (DU3UKU, aHATN3 U
KPUTHUYECKOE OIICHUBaHWE WH(OpMAIny;

3HAKOMCTBO €O cepaMu IpoeCcCHOHATBHON JIeATEILHOCTH, CBI3aHHBIMU
¢ (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHMSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKCHUSX (PU3MYCCKON HAYKH.

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

oOpazoBanusi oTBoUTCs 238 "acoB: B 7 kiacce — 68 4acoB (2 yaca B HEJIEN0), B 8

Kkiacce — 68 gacoB (2 yaca B Henenio), B 9 kiacce — 102 vaca (3 wyaca B Hezelio).
[Ipeasaraemplii B mporpaMMe no (pu3MKe MepedyeHb JadbopaTOpHBIX padoT U

OMbITOB HOCUT PEKOMEHIaTEeIbHBIN XapaKTep, YUUTElb JeaeT BbIOOp MpOBEACHUS



7a00paTOPHBIX PabOT W OMBITOB C YYETOM WHIWBHIYAIBHBIX OCOOCHHOCTEH
oOyJaromuxcsi, CIMCKa SKCIIEPUMEHTAIBHBIX 3aJ[aHui, MpeajaraéMblX B pamMKax
OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa 1o (hHu3HKe.



COILEPKXAHUE OBYYEHUA
7 KIIACC

Pa3znen 1. ®u3uka u e€ poJib B NO3HAHUHU OKPYKAKOIIET0 MUPA.

®usznka — Hayka o mnpupope. SBimeHus npupoabl. OU3NUECKUE SBIICHHUS:
MEXaHUYECKUE, TEIJIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckre BeaUMUMHBI. M3MmepeHue ¢uanueckux BeluduH. DPuznyueckue
npubopsl. [lorpemHocts u3mMepeHuit. MexxayHapoaHas CUCTeMa €IMHHII.

Kak ¢usuka u Jpyrue ecTEeCTBEHHbIE HAyKd M3y4alOT MPUPOAY.
EcTecTBeHHO-Hay4YHBII METOJ TMO3HAHUS: HAOMIOJEHUE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBIXKEHHUE THUIOTE3, SKCIIEPUMEHT TI0 MTPOBEPKE TUIIOTE3, O0BICHEHUE
HaOmro1aemMoro sipiieHus. Onucanue GU3NIeCKUX SIBICHUHN C MOMOIIBIO MOJICITICH.

Jemoncmpayuu.

1. MexaHu4deckue, TEIUIOBbIE, »JJIEKTPUUYECKHE, MAarHUTHbBIC, CBETOBBIC
SIBJICHUSL.

2. ®usnydeckue MpUOOPHI U MPOIEAYpa NMPSIMBIX U3MEPEHUIM aHAJIOTOBBIM U
U(GPOBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimot.

1. OmpeneneHue NEHBI JEICHUS MIKaJIbl K3MEPUTEIBHOTO 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. IIpoBenaeHue uccienoBaHusi MO MPOBEPKE TUIOTE3bI: JAJTBHOCTH MOJIETA
HIapvKa, MyImeHHOTO TOPU30HTAILHO, TEM OOJIbllle, YeM OOJIbIlle BHICOTA
mycKa.

Pa3nen 2. [lepBoHayaibHbIE CBeIEHNUS 0 CTPOEHHUH BelllecTBA.

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

JIOKa3bIBAIOIINE JUCKPETHOE CTPOEHHUE BEIIECTRA.

JIBi>kenre dacTul BemlecTBa. CBSI3b CKOPOCTH JABWUXKEHUSI YACTHUI[ C
Temriepatypoil. bpoyHoBckoe mBuxeHue, nuddys3us. BzammoneicTBue dacTuil
BEILIECTBA: TPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH M TBEPIBIX
(kpucTammuyecknx) Tesl. B3auMoCBsA3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHHSIX M X aTOMHO-MOJIEKYJSIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. HabmroneHue 6poyHOBCKOTO ABUKEHUS.



2. HaGmonenue nuddysun.
3. HaGmionenue  sBieHuN,  OOBACHAIOMIUXCS  MPUTSHKCHUEM WU
OTTAJIKUBAHUEM YaCTHUII BEIIECTBA.

Jlabopamopnwie pabomul u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM PpsAIoB (C  HMCHOJIb30BAaHUEM

dororpaduii).
2. OnbIThI 10 HAOTIOEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B.
3. OmbIThI 10 OOHAPYKEHUIO IEHCTBHSI CHIT MOJICKYJIIPHOTO MPUTSKEHUS.
Pa3zaen 3. /IBu:keHHe ¥ B3aHMOJelicTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JABMKEHHH. Pacuér mytu u
BPEMEHU JABUKCHUS.
SBnenue wHepHuu. 3aKOH WHEpUMHU. B3anMoneicTBUE TeNn Kak MNpUYMHA
M3MEHEHHSI CKOPOCTH JBHXKEHHUsI Teil. Macca Kak Mepa HHEPTHOCTH Tela.
[TnoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHUIIC
o0BbEMa BellecTBa.
Cuita Kak xapakTepuCTHKa B3auMozehcTBUs Ten. Cuina ynpyroctd U 3aKoH
I'yka. M3mepenue cuwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHS U CUJIa
TskecTH. CHJla TSDKECTH Ha Ipyrux mtanerax. Bec tena. HeecomocTs. Crioxenune
CHUJI, HAPABJIEHHBIX O OJHOW IpsiMOM. PaBHOnelcTByromas cui. Cuiia TpeHus.
TpeHne CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IPUPOJIE U TEXHUKE.
Jlemoncmpayuu.
1. HaOmroneHue MexaHUYeCKOoro IBMKEHUS Tea.
2. M3mepeHune CKOpoCTH NPSIMOJIMHEUHOTO JIBUKCHUS.
3. HaOGnroneHue siBiI€HUS HHEPLIUH.
4. HaOmoneHre u3MEeHEHUs! CKOPOCTH MPU B3aUMOICHCTBUU TEII.
5. CpaBHeHHE Macc 0 B3aUMOAECHCTBHIO TEN.
6. CnoxkeHue cuJji, HalpaBJIEHHBIX 10 OJHOU MPSAMOM.
Jlabopamopnwie pabomul u onvimeol.
1. OmpexeneHre CKOPOCTH PABHOMEPHOTO JBMXKEHUS (IIApUKa B KUIKOCTH,
MOJICIIN IICKTPUIECKOTO aBTOMOOMJIS U TaK Jajee).

2. OmpezeneHue CpeiHEW CKOPOCTU CKOJIbKEHUS OpyCKa WM IIapuKa Mo
HAaKJIOHHOM IJIOCKOCTH.
Ornpenenenne IOTHOCTH TBEPIOTO TENA.

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

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbI TPEHUSI CKOJIBXEHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3nen 4. JlaBiieHue TBEPABIX TeJl, ;)KUAKOCTEH U ra3os.



Hasnenue. CriocoObl yMEHBIIICHUS U yBEIHUEHUS naBieHus. JlaBneHue rasa.
3aBUCUMOCTh JaBJieHUsI raza oTr oOb&Mma, TemrepaTypbl. Ilepemaua naBieHus
TBEPABIMU TEJIAMH, KUIKOCTAMU M Tazamu. 3akoH [lackans. [lHeBMaTuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TIIyOMHBI. [MapocraTuyeckuid
napajokc. CooOmaromuecs: cocynbl. [ mapaBindecKkue MEXaHU3MBbI.

Atmocdepa 3emin u atmocepHoe naBieHue. [IpUUMHBI CyIIECTBOBaHUS
Bo3nymrHOW oOonouku 3emu. OmbiTt Toppuuermmm. M3mepenue aTtmocdepHOTO
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOTO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 u3MepeHus aTMOC(hEepHOTO AaBICHUS.

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

Jlemoncmpayuu.
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3aBUCUMOCTb JABJIEHUS I'a3a OT TEMIIEPATYPBI.

Ilepenaua naBiueHus )KUIKOCTBIO U Ta30M.

Coobmaromuecs CoCypl.

['mpapaBnuaeckuii mpecc.

[IposiBnenue nercTBHsI aTMOC(EPHOTO TABIICHHUS.

3aBUCHUMOCTD BBITAJIKUBAIOLIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacTu
T€JIa U INIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIECH CUIIBI BECY BHITECHEHHOM KUIKOCTH.
VYcnoBre miaBaHus TEN: TUIABAHUE WM NOTPYKEHUE TENl B 3aBUCHMOCTH
OT COOTHOUIEHUS IUIOTHOCTEN TEJA U KUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1.

HccnenoBanne 3aBUCHMOCTH Beca Tella B BOJIe OT 00bEMa MOTpyKEHHOM B
’KMJKOCTh YacTH Teia.

OnpeneneHue  BBITAJKUBAIOIMIEH  CUJIBI, JEWCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B HKHUIKOCTb.

IIpoBepka HE3ABUCHMOCTH BBITAIIKMBAIOILIEH CHJIBI, IEMCTBYIOLIEH HA TEJIO
B JKHJIKOCTH, OT MacChl TeJa.

OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJIKUBAIONIEH CHIIBL,
NEUCTBYIOIIEH Ha TEI0 B JKUAKOCTH, OT OO0BEMA TMOrPYKEHHOU B
YKMKOCTh YaCTH TeJla U OT MJIOTHOCTH KUIKOCTH.

KonctpyupoBanue apeomerpa WIM KOHCTPYMPOBAaHHE JIOAKA H
OIIpeLIeJICHUE €€ TPY30II0AbEMHOCTH.

Pa3znen 5. PaGoTra u MOIIHOCTb. JHEPrusi.

Mexanudeckast padbota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pbIUar, OJIOK, HAaKJIOHHAs IUIOCKOCTh. IIpaBuiio
paBHOBecus pbluara. [I[puMeHeHue npaBusia paBHOBECHUS pblyara K OJIOKY.



«3onoroe mnpaswio» MexaHuku. KIIJI mpocteix wmexanusmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHHUKE.

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

Jemoncmpayuu.

1. IIpuMepsl NpOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Ompenenenue paOOThl CUJIBI TPEHUS NP PABHOMEPHOM JBMKEHUH Tela

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

4. H3yuyeHwne 3aKOHA COXPAHEHUS MEXaHUYECKOU JHEPTUN.
8 KJIACC

Pa3nes 6. TensioBble siBJI€HUSA.

OCHOBHBIEC TIOJIOKEHHUS MOJEKYJIAPHO--KUHETUYECKON TEOPUU CTPOECHUS
BelecTBa. Macca M pasmepsl aTOMOB M MOJIEKYJ. ONBITHI, MOATBEPKIAAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUU.

Monenn TBEPHOro, MXUAKOTO W ra3000pa3HOrO COCTOSHUM BEIECTBA.
Kpucrannuueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPIBIX TEJI HAa OCHOBE IIOJIOKEHHW MOJIEKYJIIPHO--KUHETHYECKOW TEOPHH.
CmaumnBaHKe U KallWJUISIPHBIE SIBJICHUS. TeEIIOBOE paCIIMPEHNE U CKATHE.

Temneparypa. CBsi3b TeMmIiepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBHUIKECHUS
gacTull. Buytpennsst sHeprusi. CrnocoObl M3MEHEHHsS] BHYTPEHHEW DSHEPTUH:
Terionepeaaya U COBEpLIEHUE padoTHI. Bunpr TEIUIONEPENAYHN:
TEIIONPOBOTHOCTh, KOHBEKIINS, N3ITyUYCHHUE.

KonuyectBo TemnoTel. YenpHas TEMIOEMKOCTh BeIIeCTBA. TermiooOMeH u
TEMJIOBOE€ paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEILIECTB. YJEJIbHAsA TEIUIOTA IUIABJICHUS.
[TapoobOpazoBanue u kouaeHcanus. Mcnapenue. Kunenue. YnenbHas Ttemsora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMOC(epHOro
JABJICHUSI.

BnaxHocTts Bo3yxa.

DHeprus TOIJIMBA. Y IeTbHas TEIUIOTa CTOPAHUS.

[Tpuntuner pabotel TernoBbix Asuratenei KIIJ[ TemmoBoro asuratess.
TennoBble IBUTATENM U 3a1[UTA OKPYKAOLEH CPELBI.

3aKOH COXpaHEHUS U MPEBPAIICHUSI SHEPTUH B TEIUIOBBIX Mpolieccax.

Jemoncmpayuu.

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

Ha6nronenue nuddysun.

HaGnronenue siBjeHUI cMaunBaHWs ¥ KAaMWLISIPHBIX SIBJICHUH.
Habmronenue TemioBoro paciumpeHust Tell.

N3MeHeHune maBieHUs raza nNpd M3MEHEHUH 00bEMa M HArpeBaHWUU WIIU
OXJIQKJICHHUH.

[IpaBumna u3MepeHus: TeMnepaTypahl.

Bunel rennonepenaymn.

OxnaxxaeHue Ipyu COBEPIICHUHN PaOOThI.

HarpeBanue npu coBepiiieHHH paOOThl BHEITHUMU CUJIAMH.
CpaBHeHUE TEIUIOEMKOCTEHN pa3IMYHbIX BEIIECTB.
HaOmronenne kumneHus.

Habmronenune nocTossHCTBA TEMITEpaTyphl IIPH TUIABICHUH.
Mopaenu TenJIOBBIX ABUTATEIICH.

Jlabopamopnwie pabomol u onvimeot.

1.
2.
3.

10.
11.
12.
13.

OnbIThI 10 0OHAPYKEHUIO ACHCTBUS CHIT MOJIEKYJISIPHOTO MTPUTSKEHHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAIIJIOB ITIOBAPEHHOM COJIM MJIU caxapa.
OnbITel 110 HAOJIOICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUJIKOCTEH U
TBEPABIX TEIL.

Ornpenenenue qaBieHUs BO3IyXa B OJUTOHE HITPUILA.

OnbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD JABJICHUS BO3JYyXa OT €ro
00bEMa M HArpEeBaHUS WM OXJIaXKICHUS.

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

HaOntonenne wu3MeHeHHs BHYTPEHHEH DSHEprud Tejna B pe3ysbTaTe
TEerIonepeaayu U padoThl BHEITHUX CHUJI.

UccnenoBanue siBiIeHUS TEIIOOOMEHA MPU CMEIIUBAHUH XOJIOJHOW U
ropsiueu BOJBI.

OmnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOIO  BOJOW  IIpHU
TEII00OMEHE C HarpeThiM METAJUTMYECKUM ITUITUHIPOM.

Ornpenenenue yielbHON TEITIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiecca uCnapeHus.

OnpeneneHne OTHOCUTENBHON BJIAXKHOCTH BO3AyXa.

Ornpenenenue yaenbHOM TETUIOTHI JIABJICHUS JIbJA.

Pa3znen 7. DnekTpuyeckue U MAarHUTHbIE SIBJICHHS.

OnekTpuzanus Tel. J[Ba poaa 3IeKTpUuUecKUX 3apsaoB. BzaumopeiicTBue
3apsOKEHHBIX  Tell. 3akoH KyrnoHa (3aBUCMMOCTh CWIIBI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJ1 OT BETMYMHBI 3apsJI0B U PACCTOSIHUS MEXKY TeJIaMu).

Onektpuueckoe mnosie. Hanpsok€HHOCTH siekTpudeckoro moss. [IpuHnmn
CYyHEPHO3ULINH JIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



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

OJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHUS AJIIEKTPUYECKOTO TOKA.
HNcTtouHuku MOCTOSHHOTO TOKA. JIEMCTBUSI AIEKTPUUYECKOr0 TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUHN TOK B KUIAKOCTSIX U Ta3ax.

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

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

[ToctrostHHble ~ MarHuThl.  B3auMoOJeWCTBHE  MOCTOSIHHBIX ~ MAarHUTOB.
MaruauTtHoe none. MarHuTHoe noJie 3eMJIM U €r0 3HAYEHUE I KU3HU Ha 3eMIle.
OnbiT  Opcrena. MarautHoe mMoJie  JJIEKTpuyYeckoro Toka. [IpumeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. JIeCTBME MAarHUTHOIO IIOJIS1 HA IPOBOJAHUK C TOKOM.
DIIEKTPOJABUTATENb TOCTOSHHOTO TOKa. MCmonb30BaHHWE BIEKTPOABUTATEIIEH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SABneHue snekTpoMarHuTHOM MHAYKUuK. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Crnioco6b1 MOJTyYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIIMN Ha BO30OHOBIIIEMBIX HCTOYHUKAX YHEPTHH.

Jlemoncmpayuu.

DJIeKTpU3aLus Te.
JIBa poJia 3EKTPUYECKUX 3apSAI0B U B3aUMOJICVCTBHUE 3APSHKEHHBIX TEI.
Y CTpOMCTBO U IEVCTBUE IIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAST UHTYKIIUS.
3aKOH COXpaHEHUS JIEKTPUUECKUX 3aPSI/IOB.
[IpOoBOHUKY ¥ AUDIICKTPUKH.
MoaenupoBaHre CHIIOBBIX TUHHUM JJIEKTPUUECKOTO MOJIA.
HcTouHMKN NOCTOSSHHOTO TOKA.
JIeCTBHS DIIEKTPUUECKOTO TOKA.
. DNEKTPUUYECKUH TOK B KUIKOCTH.
. I'a30BbIH paszps.
. I3mepeHnne cuibl TOKa aMIIEpMETPOM.
. I3mepeHnne 351eKTpUYeCcKOro HanpsiKEHUsST BOJIbTMETPOM.
. Peocrar u MmarazuH cCOnpoTUBIICHUM.
. BzaumoeicTBue noCTOSHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH PA3AECICHUS ITOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MonenrpoBaHre MarHUTHBIX MOJIEH TOCTOSHHBIX MarHUTOB.

OmneIT Dpcrena.

MarauTtHoe 1oJie TOKa. JJIeKTPOMarHur.

JleificTBrE MarHUTHOTO I1OJIsI HA IPOBOJIHUK C TOKOM.

DNEKTPOABUTATENb TOCTOSHHOIO TOKA.

HccnenoBanue sBIEHUS 2JEKTPOMAarHUTHON UHIYKITUH.

OnebiTel @apajes.

3aBUCHMOCTh HAampaBl€HUs HWHAYKIHOHHOTO TOKAa OT YCIOBHH €ro
BO3HHKHOBEHUS.

DJeKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpiTel 1O HAOMIOACHUIO AJIEKTPU3ALMUA TeJl MHAYKIUEH U mpH
CONPUKOCHOBEHHH.

HccnenoBanne nerCTBUS DIEKTPUYECKOIO IIOJSI HA NIPOBOJHUKH M
TUDJIEKTPHKHU.

C6opka u npoBepka pabOThI AJIEKTPUUECKOHN IIEH TOCTOSHHOTO TOKA.
N3mepeHue U perympoBaHue CUiIbl TOKA.

N3mepenune u peryInpoBaHue HaPsHKCHMSL.

HccenenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO 4YEpPE3 PE3UCTOP, OT
CONPOTHUBJICHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIEKTPHUYECKOTO
CONPOTHUBJIEHUS NPOBOJHUKA OT €ro JUIMHBIL, IUIOIIAIAU IIONEPEYHOrO
CEYECHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHUS HANPSHKEHUH NpU TOCIEI0BATEIHHOM
COEIMHEHHUH JIBYX PE3HCTOPOB.

IIpoBepka mnpaBuna Uil CWIBl TOKa IPU MNapaJUIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Omnpenenenre pabOThI IEKTPUUECKOT0 TOKA, UAYIIETO YEpe3 PE3UCTOP.
OnpeneneHrne MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIACISIEMOA Ha
pe3ucrope.

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

Onpenenenue KII/[ narpeBarensi.

HccenenoBaHre MArHUTHOTO B3aMMOJIEHCTBHSI IOCTOSIHHBIX MAarHUTOB.
N3yuenne MarHMUTHOrO TOJISI TOCTOSIHHBIX ~ MAarHUTOB TMpH  HX
O0OBEIMHEHNH U Pa3/ICTICHUH.

HccnenoBanue IeHCTBUS 3JEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBL, J€MOHCTPUPYIOLIME 3aBHCHUMOCTb CHJBl  B3aMMOJEHCTBHUS
KaTyIIKd C TOKOM M MarHuTa OT CHJIbl TOKa M HANpPAaBICHHUS TOKA B
KaTyIIKe.

18. I3ydyeHue nercTBrUss MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue U U3y4eHHUE PabOThI AEKTPOABUIaTENS .

20. M3mepenue KII/I anmexTpoaBUraTenbHOM yCTAHOBKH.

21. ONBITEIL IO MCCIEIOBAHUIO SIBJIICHHUA DJIEKTPOMAarHUTHOW HWHAYKIUU:
HCCIICIOBAHNE W3MEHECHMM 3HAYEHWS M HAIPaBICHUS HWHAYKLIHUOHHOIO
TOKA.

9 KJIACC

Pa3nes 8. MexaHu4yeckue siBJIeHH.

Mexanuueckoe aABwkeHuEe. MarepuanbHasg Touka. (Cucrema OTCUETa.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBMXKEHUS. PaBHOMEpHOE MPAMOJIMHEUHOE
newxeHue. HepaBHoMmepHoe npsimosmHENHOE ABHKEeHUE. CpelHsass 1 MTHOBEHHAs
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JBHKEHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMONMHEHHOe aABmkeHue. (CBoOoaHOe
naaeane. OneITe I'amunes.

PaBHOMepHOE ABMXKEHUE N0 OKpyXHOCTU. Ilepuoa u 4dacrtota oOparieHus.
JluneriHas 1 yrioBasi CKOpoCcTH. LIeHTpoCcTpeMUTEIBHOE YCKOPEHHUE.

ITepsbiit 3ak0oH HeroToHa. Bropoi 3akoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpyHIMT CyTIepIIO3UIMHU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TpeHUs CKOJIbKEHUS, Crila
TPEHUS MOKOS, APYTUE BUIIBI TPEHUS.

Cuna TSKECTHU M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpPEHUE CBOOOIHOTO
nanenus. JlBmwxkenne maner BOkpyr CousHna. IlepBas xocMmuueckas CKOPOCTb.
HesecomocTs 1 meperpysku.

PaBHOBecue maTepuanbHON TOYKH. AOCONIIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOIO TeJa C 3aKPEIUIEHHOM OCBhIO BpalleHusi. MoMeHT cuibl. LleHTp TsxecTu.

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

Mexanuueckass paboTa W MOIIHOCTb. PaboTa CHJI TSKECTH, YIOPYTrOCTH,
Tpenus. CBsa3b s3Hepruu u pabotel. [loTeHnanbHast SHEPrUsl Tena, MOAHATOrO Hajl
IIOBEPXHOCTHIO 3eMiM. [loTeHIMabHAs SHEPTHS CKATOW NPYKUHBI. KuHeTnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUM.

Jemoncmpayuu.

1. HaOmioneHne MEXaHUYECKOTO JBUKEHHSI TeJla OTHOCUTEIBHO Pa3HbIX Tel

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

CpaBHeHHE MyTE€N U TPACKTOPUN ABUKEHUS OJJHOTO M TOTO XK€ Tela
OTHOCHUTENBHO Pa3HbIX TEJI OTCYETA.

N3mepenne CKOpOCTH U YCKOPEHHS TPSMOJIMHENHOTO IBUKECHMUSL.
Hccnenoanne npu3HakoB paBHOYCKOPEHHOTO IBUKEHUS.

Habmoienue nBr>xeHus Tena mo OKpy>KHOCTH.

Habmoienne MexaHu4eCKUX SIBJICHUN, TPOUCXOASIINX B CUCTEME OTCUETa
«Tenexxka» mnpu €€ PaBHOMEPHOM M  YCKOPEHHOM JBHKEHUU
OTHOCHUTENFHO KaOuHeTa (GU3UKH.

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

HaGnronenue paBeHcTBa CHIT IPU B3aUMOICUCTBUU TEll.

N3meHenue Beca Tena Npu yCKOPEHHOM JBHKECHUH.

IIepenaya uMirynbca npyu B3aUMOJIEUCTBUM TE.

[IpeoOpazoBaHus SHEPTUH ITPU B3aUMOJECHCTBUU TEIL.

CoxpaHeHHEe UMITYJIbCA [TPU HEYIPYTOM B3aUMOACHCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COTIOTHO YIIPYTOM B3aUMOJICHCTBUU.
HaGnronenue peakTHBHOTO IBUKEHUS.

CoxpaHeHne MeXaHUYeCKON SHEPTUH MPU CBOOOTHOM IaJICHUU.
CoxpaHeHre MEXaHUYECKOW SHEPTUH NIPU ABUXKEHUH TeJa MO/ I€MCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomul u onvimeol.

1.

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

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

OnpeneneHrue YCKOPEHHMS Tejla MPU PABHOYCKOPEHHOM JBIDKCHHUHU 10
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH MYTH OT BPEMEHH TNPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM JIBMKCHUH 0e€3
HAYaJIbHOW CKOPOCTH ITyTH OTHOCATCS KakK psa HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHH OJIMHAKOBBHI.

HccnenoBanne 3aBUCUMOCTH  CHIJIBI  TPEHHUS CKOJIBXKEHUS OT  CHJIBI
HOPMAaJIbLHOTO JIaBJICHHS.

Onpenencaue ko3P hUIMeHTa TPSHHUS CKOTBKCHUS.

Omnpenenenue KECTKOCTH MPY>KUHBI.

Omnpenenenre pabOTHI CHUIIBI TPEHUS TPH PAaBHOMEPHOM JBIDKECHUHW TeEIa
10 TOPU30HTAIILHON TTOBEPXHOCTH.



10. OmpenenieHne  pabOTHl  CHJIBI  YNPYTOCTH TMPU  TOABEME Tpy3a C
UCIOJIb30BAaHUEM HEIMOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3ydeHue 3aKkoHa COXpaHEHUS SHEPTHUU.

Pa3gen 9. Mexannueckue K0J1e0aHUA M BOJHBI.

Konebarenbnoe nemkenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOaHMIA: TIEPHUOI,
4acToTa, aMIUINTyJa. MaTteMaTH4eCKUuil U NPYXKUHHBIA MasTHUKU. [IpeBpamenue
SHEPIruu MpH KoJeOaTeIbHOM JBUKCHUU.

3aryxatomue — kosneOaHus.  BpiHyxaeHHble — KosieOaHus.  Pe3oHaHc.
Mexannueckue BoJHbl. (CBoiicTBa MexaHuueckux BodH. IIpojonbHbIE H
MONEPEYHbIE BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ PpacupOCTPaHCHHUS.
MexaHnuecKkre BOJIHBI B TBEPJIOM TeJ€, CEHCMUYECKHUE BOJIHBI.

3Byk. ['pomMKOCTh 3Byka M BbicoTa ToHA. OTpaxkenue 3Byka. MH(pa3Byk u
yIBTPa3BYK.

Jemoncmpayuu.

1. HaGmrogenue konebGaHuil Te MOA AEHUCTBUEM CHUJIBI TSKECTH U CHUJIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTH U HA TIPYKUHE.

HaOntonenue BoIHYKICHHBIX KOJI€OaHUN U pe30HaHCA.

Pacnpoctpanenune npoJoibHbIX U HONEPEUYHBIX BOJIH (Ha MOJEIH).

HaOnronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YACTOTHI.

AKyCTUYECKHI PE30HAHC.

Jlabopamopnwie pabomul u onvimeot.

1. OmpeneneHre YacTOThl M TMEpUoJa KoJieOaHMM MaTeMaTU4YeCKOro
MasiITHUKA.
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2. OmnpezeneHne YaCTOTHI U NEPUO/Ia KOJIEOAHHUM MPYKUHHOTO MasATHUKA.
3. HccnenoBanue 3aBUCUMOCTH NEepHOJa KOJeOaHUN MOJBEIIEHHOTO K HUTH
rpy3a OT JJINHBI HATH.
4. HVccnenoBaHue 3aBUCMMOCTH NIEPHOJa KOJEOAHUM NPYy>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IlpoBepka He3aBUCMMOCTHU MEpUOJia KOJEOAHUN Tpy3a, MOJBEIICHHOTO K
HUTH, OT MaccChl Ipy3a.
6. OnbITBI, JACMOHCTPUPYIOIIME  3aBUCUMOCTh  TMEpHOoJa  KoJieOaHUMU
IPYXUHHOTO MasiTHUKA OT MAcChl rpy3a U KECTKOCTH MPY>KUHBI.
7. U3mepenue yckopeHus cBOOOIHOTO MaICHUSI.
Pa3nes 10. DiiekTpoMarHuTHOE MoJie M 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMarHUTHOE  MOJIE.  OJJEKTPOMarHuTHele  BOJIHBL.  (CBOMCTBa
ANEKTPOMAarHuTHbIX BOJH. lllkana siexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.



DnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoiaHOBBIE cBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. 3yueHnue CBONCTB AJIEKTPOMATHUTHBIX BOJH C IMOMOIIbIO MOOHUIIBHOTO

tenedoHa.

Pa3znen 11. CBeToBBIE SIBJICHUS.

JlyueBass ~ mogmenb  cBera.  Mcrounuku — ceera.  IIpsAmosmHEnHOe
pacnpoctpaHenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue cBeta. [lmockoe
3epKaI0. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBerta. [lonHoe BHyTpeHHEE
oTpaxkeHue cBeTa. lMcCrnonb30BaHWE TIOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHYECKUX CBETOBOAAX.

Jlunza. Xonm mydeit B nuH3e. OnTuyeckas cucrema (¢oToarnmapara,
MUKpOCKONIa M Tejeckona. ['71a3 kak omnThyeckas cucrtema. biInM3opykocTh U
JANbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. Omnbitel HbloToHa. CroxkeHue
CIIEKTpaJIbHBIX LIBETOB. Jlucrepcus cBeTa.

Jlemoncmpayuu.

[IpssmMonMHEHOE PaCIIPOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.

[Tony4yenue n300pakeHUi B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.

[Ipenomnenue ceera.

OnTuueckuid CBETOBO/I.

Xop stydeid B coOMparolen JMH3e.

XoJ1 1yder B pacCEUBAIOLIECH JIMH3E.

[Tomy4yenue n300pakeHUi C MOMOIIIBIO JIMH3.

[Ipunuun neiictBus goToarmapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Mopnens riasa.

11. Paznoxenue 6emoro cBera B CEKTp.

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

Jlabopamopnwie pabomul u onvimeot.

1. HccnepoBanue 3aBUCUMOCTH yTJla OTPAXKEHHUsSI CBETOBOIO Jy4ya OT yIJia
MaJICHHUs.
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2. W3yuenune xapakTepuCTUK H300paXKEHUS TIPEIMETa B TUIOCKOM 3€pKaJie.
3. HccnenoBanue 3aBUCUMOCTH YIJIa IPEJIOMJIEHUSI CBETOBOTO JIy4a OT yIJia
MaJICHUs] Ha TPAHUIIE «BO3LyX—CTEKIIOM.



4. Tlonmydenue n300paxeHHii ¢ MOMOILBIO COOUPAIOIIEH JTHH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSHUS W ONTUYECKOW CHIIBI COOMpArOeit
JIUH3BI.

6. OIBITHI 110 PA3TOKEHUIO OEIOr0 CBETA B CIIEKTP.

OnbITEl IO BOCTIPUSITUIO IIBETA MPEIMETOB MPU UX HAOIIOJCHUHU Yepe3
[[BETOBBIC (DUITBTPHI.

Pa3nen 12. KBaHTOBbBIC IBJICHUA.

Omneitel Pe3epdopna v nmnanerapHas Monaenb atoma. Monens atoma bopa.
Hcenyckanue u nornomenue cgeta atroMoM. KBaHTBI. JIMHENYaThIE CIIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- U raMma-uznydeHusi. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmopens aromHoro szapa. HWsoromsl. PaamoaxTtrnBHBIE
npeBpaiienus. [lepuosa nomypacmnaga aTOMHBIX sIAEp.

SAnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsIOBOIO M MAacCOBOIO YHUCEN.
DHeprusi CBsA3M aTOMHBIX saep. CBsA3b MacChl W SHEpruM. Peakuwu CUHTE3a U
nenenus anep. Uctounuku sHeprun ConHIa U 3BE3I.

Anepnas sHepreTuka. JleWCTBUS paguOAKTUBHBIX HW3JIYYEHUW Ha >KUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3IIyYEHUS U MOTJIONIEHUS.

2. CrHexTpsl pa3IMuHbIX Ta30B.

3. CnekTtp Bogopoaa.

4. HabmoneHnue TpekoB B kamepe Bunbcona.

5. Pabora cuéTunka HOHU3UPYIOUIUX U3ITYYECHHI.

6. Perucrpanus nzinydeHusi NpUPOAHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnwie pabomul u onvimeot.

1. HaOmropeHue CrjIomHbIX U TUHEWUYATHIX CIIEKTPOB U3JIYUYEHUS.

2. HccnenoBanue TpeKOB: U3MEPEHUE SHEPTUU YACTULIBI IO TOPMOZHOMY

nyTH (1o ¢otorpadpusim).

3. M3mepenue pagnoakTUBHOTO (hOHA.

IToBTOpPHUTEIHLHO-00001IAO AT MOTYJTb.

[ToBTOpUTENHEHO--0000MITAIOIINI MOAYJIH TIPEAHA3HAYCH /I CUCTeMAaTH3aIluU
U 0000IIeHUs  TPEAMETHOTO  COJEpX)aHUsI W ONbITa  JEATEIbHOCTH,
pUOOPETEHHOTO MPU U3YUYECHHUH BCEro Kypca (DU3UKH, a TaKkKe JJIsi MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHY 1Mo (Qu3uke s oO0ydarommxcs,
BBIOpABIIMX 3TOT YYEOHBIN MpEaMET.

[Ipu u3ydeHUn JaHHOTO MOMYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCSI BUJIbI
NEATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIEYMBACTCS JOCTHKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (opmupyercs
€CTECTBEHHOHAy4YHas I'PaMOTHOCTb: OCBOEHHE HAay4YHBIX METOJIOB HCCIIEIOBAHUS



SBJICHUM TIPUPOABI M TEXHUKH, OBJIAJICHUEC YMEHHSIMHU OOBICHATH (U3HUECKHE
SABJICHMS, TIPUMEHS TIOJIyYCHHBbIC 3HAaHMsI, pelIaTh 3aJladyd, B TOM 4YHUCJE
KaueCTBEHHbIE U HKCIIEPUMEHTAJIbHBIE.
[IpuHIMNIUAIBLHO ACATENBHOCTHBIN XapakTep JAHHOTO pasjieiia pean3yeTcs
32 C4€T TOro, 4YTo OOydYaroIIWecs BBIMOJTHSIIOT 3aJaHus, B KOTOPBIX UM
npeajaraeTcs:
HAa OCHOBE IIOJIyYEHHBIX 3HAHUN pacro3HaBaTb M HAYyYHO OOBICHSTH
du3nyuecKkue IBJICHUS B OKPY KaIoIel MPUPOJIe U MOBCEIHEBHON KU3HH;
MCITOJIh30BaTh HAYYHBIC METOJIBI HUCCICAOBAHUS (PU3NUECKHUX SIBJICHUH, B TOM
quCIie JJIsl IPOBEPKU TUIIOTE3 U MOJyUYEHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITH HAy4HbIE OCHOBBI HaMOOJI€E BAXKHBIX JOCTUKEHHII COBPEMEHHBIX
TEXHOJIOTUM, HAaIPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IUYHBIX UICTOUHUKOB
SHEPrUU Ha OCHOBE 3aKOHA IMPEBPAILICHHUS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
SHEPIUM.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Nzydenne pu3nku Ha ypoBHE OCHOBHOTO 00IIero oO0pa3oBaHUs HAMpPaBICHO

Ha JIOCTM>KEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX

pE3yNbTAaTOB.

B pesynbrare nsydyenus: (pu3MKM Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHUs

y oOyuatomerocsi 0yayT cOpMUPOBaHbI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTaThl B

YacTH:

e 1) naTpHOTHYECKOr0 BOCIIUTAHUS:

e — IIPOSIBIICHUE MHTEpECA K HCTOPUHM U COBPEMEHHOMY COCTOSIHUIO POCCHUICKOMN
bu3ruecKol HayKu;

e — LIEGHHOCTHOE OTHOILIECHHE K JOCTHKEHHSIM POCCUNUCKHUX YUEHBIX--(DU3UKOB;

e 2) rpaKAaHCKOIr0 U JYXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

e — TOTOBHOCTh K aKTUBHOMY YyYaCTHIO B OOCYXJAEHHHM OOLIECTBEHHO 3HAYMMBIX
U OTHUYECKHX MpoOJeM, CBSA3aHHBIX C NPAKTUUYECKUM IPUMEHEHUEM
JTOCTUKEHUH (PU3HKY;

e — OCO3HAaHHE BAXXHOCTU MOPAIBHO--3THYECKUX IPUHIUIIOB B JEATEIBHOCTH
YYEHOTO;

e 3)3cTETHYECKOT0 BOCIIUTAHUS:

e — BOCHPUATHE ICTETUYECKUX KAuecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

e 4) HEeHHOCTH HAYYHOTO MO3HAHMSA:

e — OCO3HAaHHE UEHHOCTU (U3NYECKOM HayKh KaK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTMM, BAXKHEWILEW COCTABIAIOIICH
KYJIbTYDBI;

e — pa3BUTHE HAYYHOW JIIOO0O3HATETBLHOCTH, MHTEpPECAa K HCCIEN0BATEIbCKOU
NEeSATENbHOCTH;

e 5) (¢opMupoBaHusi KYJbTYPbl 3/I0POBbSI H  JMOIMOHAJIbLHOIO
Os1aromoJry4usi:

e — OCO3HaHME IIEHHOCTH O0€30MmacHOro oOpa3a JKH3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTU TNPaBWJI OE30MAaCHOTO TOBEACHHS Ha
TPAaHCIIOPTE, HA JOPOrax, C DJIEKTPUUECKUM M TEIUIOBBIM O0OpYIOBaHHEM B
JOMAIIHUX YCIIOBUSX;

e — cQOopMUPOBAHHOCTh HaBbIKa pe(aeKcuH, MPU3HAHME CBOETr0 IIpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4eJoBeKa;

e 6) TPY10BOT0 BOCTIMTAHUSI:

e — AKTHBHOE YyYacTHE€ B pEUICHUU MNPAKTUYECKUX 3adad (B paMKax CEMbH,
00pa3oBaTENbHOM OpraHu3alliy, TOpoJa, Kpasi) TEXHOJIOTMYECKONW U



COLIMAJIbHOW HAMpPAaBIEHHOCTH, TPEOYIOIIMX B TOM 4YHCIEe U (U3HYECKUX
3HaHWM;

e — MHTEpEC K MPAKTUYECKOMY MU3yUeHUIO Mpoeccuil, CBSI3aHHBIX C (PUZUKOM;

o 7)IKOJIOTHYECKOT0 BOCTIMTAHMS:

e — OpHEHTALMS HA NPUMEHEHWE (PU3NYECKHX 3HAHMM JUIsl pelIeHus 3a1ad B
o0JacTh OKpy’Kalolleld Ccpenbl, MJIAHUPOBAaHUS IOCTYNKOB M OLIEHKH HX
BO3MOYHBIX IIOCJIEACTBUN JUIsl OKPY KaIOLIEN CPEbl;

e — OCO3HAaHHWE TJIOOAIBHOIO XapakTepa SKOJOTMYECKHUX MpoOJeM M MyTed HX
peLieHus;

o 8) amanTanum K M3MEHAIOIIHMCS YCJIOBHSIM COLHAJIBbHOW M NPHUPOTHOI
cpeabl:

e — MOTPeOHOCT, BO B3aWMOJACUCTBUM IPU BBINOJIHEHUU HCCIEIOBAaHUN U
OPOEKTOB (HU3MUECKON HANpPABIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSAM
APYTHX,

e — TIOBBIICHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 NPaKTUYECKYIO
JEeSATENbHOCTD;

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

e — OCO3HaHME 1e(PUINUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH
busuKy;

e — IUJJAHUPOBAHUE CBOETO pa3BUTUS B NPUOOPETEHUH HOBBIX (PU3UYECKHUX
3HAHUM;

e — CTPEMJICHUE aHAIM3UPOBATH U BBISBIISTH B3aUMOCBSI3U MIPUPOBI, OOILIECTBA U
HSKOHOMUKH, B TOM YHCJIE€ C UCIIOJIb30BAaHUEM (DU3MUECKUX 3HAHUM;

e — OLEHKAa CBOMX JEWCTBUHA C YYETOM BIMSHHS Ha OKPYXKAOUIYIO Cpeny,
BO3MOYKHBIX TJI00QIBHBIX MOCIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbraTte ocBoeHUs TporpaMMbl MO (U3NKE HAa ypOBHE OCHOBHOTO
oO1ero oOpa3oBanus y oOydaromierocss OyayT copMUpOBaHEI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOUAIONIUE TI03HABATEIbHBIC YHUBEPCAIbHBIC yUeOHbIC ICHCTBYS,
KOMMYHHUKATHBHBIC  YHUBEPCAJbHbIC  Y4YCOHBIC  JCHCTBHS,  PETryJISTHBHBIC
YHUBEpPCAIbHBIC YICOHBIC ISHCTBUSI.

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA

Ba3oBbie Jjornueckue 1eicTBUA:



BBISIBIIATH W XapaKTePU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(sBIIGHMI);

YCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(UKALIUUA, OCHOBAHUS IS
00001IIeHHS 1 CPAaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTHBOPEYHUS B pacCMaTpUBaeMbIX (DaKTax,
TAHHBIX U HAOIIOCHUSX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSM;
BBISIBJISITH TIPUYUHHO--CJICICTBEHHBIC CBS3M TMPU H3yUYECHUU (PUINICCKUX
SIBJICHUM W TPOIECCOB, JIEJIaTh BBHIBOABI C MCIIOH30BAHUEM JICTYKTUBHBIX
Y WHIYKTUBHBIX YMO3AKJIIOYCHHH, BBIIBUTATh THIOTE3BI O B3aMMOCBSI3IX
(U3NYIECKUX BEITUIHH;

CaMOCTOSITEJIbHO BBIOMpATh CIOCOO pelIeHusT y4eOHOW ¢u3uYecKon
3a7a4un (CpaBHEHHE HECKOJBKUX BapUaHTOB pEIICHUs, BbHIOOp Hamboiee
MOJIXOJIAIIETO C YUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBrle ncciiegoBarejbcKkye AeCTBUA.

HCITOJTH30BATh BOTIPOCKHI KaK MCCIIEIOBATEIHCKAA HHCTPYMEHT TTO3HAHNS,
IPOBOJUTH 10 CAMOCTOSITEILHO COCTABIICHHOMY IUIaHY OIIBIT, HECIOKHBIN
bu3MUeCKUil IKCIIEPUMEHT, HEOOJBIIOE HCCleIoBaHuEe (PU3NIECKOTO
SIBJICHUIS;

OIICHWBATh HAa TMPUMEHHMOCTh ¥ JOCTOBEPHOCTh HH(POPMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU DKCIIEPUMEHTA;

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

POTHO3UPOBATh  BO3MOXKHOE  JajlbHEHIIee pa3BUTHE  (PU3MUECKHUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKECHHS 00 UX Pa3BUTHH B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora c undgopmanmeii:

NPUMEHSTh Pa3IUYHbIC METObI, MHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope uHGOPMAIMK WIM JAHHBIX C YYETOM TMPEIJIOKEHHON y4eOHOMH
dbu3nyecKoi 3a1a4u;

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

CaMOCTOSITEJIbHO  BBIOMpATh ONTHMAIbHYIO (OpMy MpeacTaBICHUS
uHpopMaIMl W WUIIOCTPUPOBATH peIIaeMble 3aJladyd  HECJIOKHBIMU
CXeMaMH, TuarpaMMaMi, HHOU rpaduKol U MX KOMOWHAIIASIMH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE ydeOHbIE 1eiiCTBUS:

B XOJ€ OOCYXIeHUs y4eOHOro Marepuania, pe3yJbTaToB JIadOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00OCYk/IaeMOM TEMBbI U
BBICKA3bIBaTh HJEU, HAICJICHHbIE Ha pEIIeHUE 3aJaud U MOJJepKaHHhe
0aroxe1aTeIbHOCTH OOIICHUS;



COTIOCTaBIIATh CBOM CYXIEHUS C CYXICHUSMU JIPYyTUX YyYaCTHUKOB
auanora, oOHapyKUBaTh Pa3IUINE U CXOACTBO MO3UIIHIA;

BBIPAKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M TUCBMEHHBIX TEKCTaX;
MyOIMYHO TPEJCTABIATH PE3yIbTaThl BBITIOJTHEHHOTO (PH3UIECKOTO OIbITa
(9KCTIEpUMEHTA, UCCTICIOBaHUS, TIPOCKTA);

MOHUMATh W HCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOWM U
WHAUBUIYAIbHOM paOOThl TMpPH pPEIICHUH KOHKPETHOW (Qu3udecKon
poOJIeMBI;

MPUHUMATH IEJIM COBMECTHOM JEATEIHHOCTH, OPTAaHU30BLIBAThH JICUCTBUS
no e€ JOCTIXKEHHIO: pPacHpeleNiaTh pOJjH, OO0CYXIaTh MPOIECCH U
pe3yIbTaThl COBMECTHOM pabOThI, 000011aTh MHEHHUST HECKOJIBKHX JIFOJICH;
BBITIOJIHATH CBOIO YacTh palbOThI, IOCTUTAsT KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIPaBJICHUI0O W KOOPAWHUPYS CBOW JCUCTBUS C APYTHMH
YIICHAMH KOMAaH]IbI;

OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSTENbHO C(OPMYIUPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHUS.

PerJISITl/IBH])Ie YHUBEpPCAJIBHBIC yqeﬁnble HeﬁCTBHH

Camoopranusanus:

BBISIBJISITH TIPOOJIEMBl B KU3HEHHBIX U YYEOHBIX CUTYyalMsIX, TPEOYIOIINX
TSl perieHust GU3NYeCKUX 3HAHUM;

OPUEHTHPOBATbCA B  PA3JIMYHBIX MOAXOJAaX MPHUHATHS  pELICHUN
(MHAMBUAYaJbHOE, MPUHATUE PELIEHUS B TPYIIeE, NPUHATHE pEelIeHUN
rpynmnoi);

CaMOCTOSITENIbHO COCTaBJIATh AITOPUTM pEIlIeHUs (PU3NUECKON 3a1auu WIH
IUIaHa HCCIEAOBAHUS C YYETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MO>KHOCTEH, apTYMEHTHPOBATH MIPEJIaracMbl€ BAPUAHTHI PELIEHUN;
JienaTh BIOOP ¥ OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIM HHTEJICKT:

JlaBaTh alCKBATHYIO OLIEHKY CUTYalLlUU U IIpejiararh IJIaH €€ U3MCHEHU;
OOBSCHATh IPUYUHBI  JIOCTIKEHUS  (HEJOCTIIKEHHUs)  Pe3yJbTaToOB
NeSTEIBbHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHUBBI B JAEATEIBHOCTH (B TOM YHCIIE B XOJ BBIIIOJIHEHUS
(¢u3nyeckoro MCCIEOBaHMUS WJIM TMPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBILIUXCS CUTyallud, YCTAaHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYIAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JPYroro uejoBeKa B XOe CIopa WX AUCKYCCHUU
Ha HAy4YHYI0 TEMY, [IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYroro;



MpU3HABaTh CBOE MPaBO Ha OIMMOKY IMPU peHIeHUH (PU3NUECKUX 3a/1a4 WU
B YTBEPXKIACHUAX HA HAYYHBIC TEMBI U TAKOE XK€ IIPaBo APYroro.

HPEIMETHBIE PE3YJIBTATBI

K koHIy 00yueHus B 7 kijiacce npeIMETHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUIA:

UCIIONIB30BaTh  TOHATHS:  (U3WYECKHE W XUMUYECKHE  SIBIICHUSA,
HAOJII0/ICHUE, SKCIIEPUMEHT, MOJENb, TUIIOTE3a, €AUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHble COCTOSIHUS BelecTBa (TBEpIOE,
KUAKOE, Ta3000pa3HOE), MEXaHWYEeCKOe JBWXKEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJUHENHOE), TPACKTOPHUs, pPaBHOACHCTBYIOLIAs
cuna, gaedopmauus  (ympyras, — IUlacTUYecKasi), = HEBECOMOCTb,
COOOILAOIIUECS COCY/IbI;

paznmuuath sBieHus (auddy3us, TEII0BOE ABUKEHHE YACTHI] BEIIECTBA,
pPaBHOMEPHOE  JIBIDKCHUE, HEPaBHOMEpPHOE  JBWKCHHE, HHEPIUS,
B3aMMOJICHCTBUE TEJN, PABHOBECUE TBEPJBIX TENI C 3aKPEIJIEHHOW OCBIO
BpalllcHUs, Tepenada JaBJICHUS TBEPABIMU TEJIaMHU, XKUIKOCTSIMU H
razamu, arMoc(epHoe MaBieHUE, IIJIaBaHUE TeJ, IPEBpaIlCHUS
MEXaHMUYECKON SHEpPruu) MO OMHCAHUIO HUX XapaKTEPHBIX CBONCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIKX JaHHOE (DU3NUYECKOE SIBJICHUE;
pacmo3HaBaTh MPOSIBJICHUE M3YYEHHBIX (DU3UYECKUX  SIBICHUM B
OKpYXAIollleM MHpEe, B TOM YHCIe (U3nyeckue SIBICHUS B TPUPOJIE:
MPUMEPHI JBUKEHUSI C PA3IMUYHBIMH CKOPOCTSIMHU B KWBOW U HEKHUBOU
npupojie, ACHUCTBUE CHUJIbI TPEHUS B MPUPOJAE U TEXHUKE, BIUSIHUE
aTMOC(EepHOro JaBJICHUS Ha KUBOW OpraHU3M, TUIaBaHUE PHIO, pbhlYaru B
TEJ€ YeJIOBeKa, MPU ITOM MEPEBOJAUTH MPAKTUUYECKYIO 3a/1auy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOWCTBA (MTPU3HAKHN) (PU3NYECKUX SBJICHUM;
OTHUCHIBATh U3YYCHHBIE CBOMCTBA Te U (PU3WUYECKUE SIBJIICHUS, UCIIONb3YS
dbu3uyeckre BeIWYMHBI (Macca, O0OBEM, IJIOTHOCTH BEIIECTBA, BpeMs,
yTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTU, CUJIa TSXKECTH, BEC
Tella, Ccujla TPEeHUs, AaBlieHHWe (TBEPAOro Teja, >KUAKOCTH, Tasa),
BBITAJIKMBAIOIIAS CUJIa, MEXaHW4Yeckas paboTa, MOIIMHOCTh, TJICUO CHJIBI,
MOMEHT CWIbl, KO3(P(OUIIMEHT TMOJE3HOr0 JEHCTBUS MEXaHU3MOB,
KMHETHYECKass W TOTEHIMalbHAs DHEPTHs), NMPU OMUCAHUM TPABHIHHO
TpakToBaTh  (PU3MYECKUM CMBICT  HCMOJB3yeMBbIX  BEJIUYUH,  UX
0003HaueHUA W EAWHUIBI (DU3UYECKUX BEJIMYMH, HAXOIUTh (HOPMYIIBI,
CBS3BIBAIONIUE JTAHHYIO (PU3UUYECKYI0 BEJIMYUHY C APYTHMMH BEIUYMHAMH,
CTPOUTH IpapyKu U3yUYCHHBIX 3aBUCUMOCTEH (PU3UUECKUX BEIUYUH;



XapaKTepU30BaTh CBOMCTBa Tel, (PU3MYECKUE SIBICHUS U MPOIIECCHI,
UCIOJIb3YsI TIpaBuia CIOXKEHHUs cul (BAOJb OAHOW MpsiMoii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumea, MpaBUJIO paBHOBecUs phiuara (0Joka),
«30JI0TO€ TPABUIIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXAHUYECKOU
SHEPrUM, TpPHU OITOM [aBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHa H
3alMChIBATh €70 MAaTEMATUYECKOE BBIPAKEHHUE;

OOBACHATH (PU3UYECKUE SIBJICHUS, MPOIIECCHl M CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTYyallud MPAKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh IPUYUHHO--CIICJICTBEHHBIC CBSI3U, CTPOUTHh OOBsICHEHHE U3 1—2
JIOTMYECKHUX IIIaroB ¢ ONOpod Ha 1—2 M3y4EeHHBIX CBOMCTBA (PM3HYECKHUX
SABJICHUM, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacu€THbie 3amaud B 1-2 neWcTBHSI, WMCIHOJIb3YS 3aKOHBI H
dbopmyIibl, CBs3BIBAIOIIME (PU3MUECKHE BEJIWYMHBI: HA OCHOBE aHaIM3a
YCIIOBHS 33J]a4d 3alHChIBATh KPATKOE YCIOBHE, MOACTABIATH (PU3NYECKUE
BEJIMYMHBI B (DOPMYJIBI U TMPOBOAMTH PACUETHI, HAXOJUTh CIPABOYHbBIC
JaHHbIE, HEOOXOAUMBIE JJI PEIICHUs 3a/1ay, OLEHUBATh PEATUCTUYHOCTD
HOJy4YeHHOU (pU3MUECKON BEJIUUNHBI,

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PpEIIUTh MPU T[TOMOIIH
(pU3HUECKUX METOJ0B, B ONMCAHUU UCCIIEIOBAHMS BBIICIATH POBEPSEMOE
NpEeAnojoxkKeHue  (TUmnoresy),  pa3auyarb W HWHTEPIPETHPOBATH
MOJIYYCHHBIA pe3yJIbTaT, HAXOJIWUTh OIIMOKKM B XOJ€ ONbITa, JeNaTh
BBIBOJIBI IO €T0 PE3YJIbTaTaM;

IPOBOJUTH OMbBITHI 10 HAOMIONCHUIO (PUBMYECKUX SIBICHUM WIU
busznuecKux CBOWCTB Tel: dbopMyIpoBaThH MIPOBEPsIEMbIEC
MPEANOJIOKEHNS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BAHMS,
3aMKChIBaTh XOJ OMbITa U (POPMYIUPOBATH BHIBObL;

BBIIIOJIHATh MPSIMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHHU, MACChl Tela,
o0béMa, CuUIIBI M TEMIIEpaTypbl C UCIHOJb30BAaHUEM aHAJOTOBBIX U
uM(dpoBbIX NPUOOPOB, 3aMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aIaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKON BEIIMUUHBI OT
ApPYro C HCIOJB30BAHUEM MPAMBIX HW3MEPEHUN (3aBUCUMOCTH IYTH
PAaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHH JBWKEHHUS TEJa, CHJIbI
TPEHUS CKOJILKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
U HE3aBUCUMOCTH CUJIbI TPEHUS OT IJIOIIA COPUKOCHOBEHUS TEJ, CHUIIbI
YOPYTOCTH OT YJUIMHEHUS! MPYKUHBI, BHITAIKUBAIOMICH CHIIBI OT 00BhEMA
MOTPYKEHHOW YaCTH TeJla U OT IUIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH TeJa, OT MIyOUHbI, HA KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUN
IUIaBaHUsl TeJ, YCJIOBUN paBHOBECHUsl phlyara M OJIOKOB), Y4acCTBOBATH B



IUIAHUPOBAaHUM ~ Y4eOHOTO HCCIIEOBAaHUSA, COOMpaTh YCTAHOBKY H
BBINOJIHATh WU3MEPEHUs, Clenysl IMPEeNJOKEHHOMY IIaHy, (UKCHPOBATH
pe3ysbTaThl MOJTYYEHHOM 3aBUCUMOCTH (DU3MUECKUX BEIMYMH B BUJE
OpEUIOKEHHBIX TaONUIl U TpadUKOB, JENaTh BBIBOJBI 10 pe3yibTaTaM
HCCJIETOBaHMS;

MPOBOANTh KOCBEHHBIE H3MEPEHUS (PU3NYECKUX BEIMYUH (IIOTHOCTD
BEIIECTBA JKUJKOCTM W TBEPIOTO TeNa, CHUJla TPEHUS CKOJIbKEHUS,
JaBICHWE  BO3[yXa, BBITAJKMBAWOIIAs CWIa, JeHCTByomas  Ha
HOTpYKEHHOE B JKMJIKOCTh T€J0, KOA()(PUIMEHT MONEe3HOro NAEWCTBUSA
MOPOCTBIX MEXaHWU3MOB), CIEAysd MPENOKEHHOW WHCTPYKUUU: TIPH
BBITIOJTHEHUH H3MEpPEHUN COOMpaTh JKCHEPUMEHTANBHYIO YCTaHOBKY H
BBIYHCTISATH 3HAUEHNE UCKOMOW BEJTMYMHBI,

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

YKa3bIBaTh MPUHLMUIIBI JEHCTBUS MPUOOPOB M TEXHHUYECKUX YCTPOMCTB:
BECHl, TEPMOMETpP, AMHAMOMETp, COOOLIAIOLIMECS COCYIbI, OapoMeTp,
phIyar, NOJIBUKHBIA U HETIOABM)KHBIN OJIOK, HAKJIOHHASI IIJIOCKOCTH;
XapaKkTepU30BaTh MPUHIUINBI JCHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHHYECKUX YCTPOMCTB C OMOpPOW HAa HMX OMUCaHUS (B TOM YHUCIE:
HNOJIIMITHUKY, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKUN TIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBON HACOC, apEOMETP), UCIIOJB3YS 3HAHUS
0 CBOMCTBax (M3MUECKUX SIBJICHUN U HEOOXOAUMBbIE (U3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  TpPUMEpPHl  (HaxoauTh HH(pOpMamMIO O  MpUMepax)
NPAaKTUYECKOT0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUNA B MOBCEIHEBHOM
KU3HU JIJIs1 oOecrieueHusi 0€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHHYECKUMH YyCTPOMCTBAMH, COXPAHEHHUsS 30POBBS M COONIOICHUS
HOPM DKOJIOTUYECKOTO TTOBEJICHHSI B OKPY’KaIOIIEH Cpefie;

OCYUIECTBJISATh OTOOp MCTOYHUKOB HHpopmanuu B MHTepHere B
COOTBETCTBHUH C 33J]aHHBIM MTOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUA M TyTEM CpPaBHEHUS PA3NUYHBIX HCTOYHUKOB  BBIJCIATH
UHPOPMAIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBOW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCIIOJIb30BAaTh MPH BBIITOJHEHUU YUEOHBIX 33JaHUN HAYYHO--TIOMYJIAPHYIO
auTepatypy  (pu3mMUeckoro conaep)kaHus, CIpPaBOYHBIE  MaTEpHUAIbL,
pecypcbl cetu MHTepHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(DOpMAILIUU U3 OJTHOM 3HAKOBOU CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHMEHHBIC U YCTHBIC COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaNuu (PU3NYECKOTO COACpPIKAHUSA, B TOM



yycie MmyOJuYHO AenaTh KpaTKue COOOIICHHS O pe3ysibTarax MpPOEKTOB
WIKM y4eOHBIX UCCIENIOBAHUNM, TPU ITOM TPAMOTHO HCIOJIH30BAThH
U3YYCHHBIM TOHSATUHHBIN ammapaT Kypca (DU3UKHA, COINPOBOXKIAThH
BBICTYIUIEHUE MIPE3EHTALIUEN;

P BBINOJHEHUM YYEOHBIX IMPOEKTOB W HCCIEIOBAHUNA paCIpeneiaTh
0043aHHOCTH B TpyINIl€ B COOTBETCTBUU C ITOCTABJICHHBIMHM 3aJadyaMu,
CIEAUTh 32 BBINOJHEHUEM IUIAHA JEUCTBUM, aJICKBATHO OLICHUBATH
COOCTBEHHBIA  BKJAJ B  JCSATENBHOCTh  TPYMIBI,  BBICTPAUBATh
KOMMYHUKAaTUBHOE B3aMOJEHCTBUE, YUUTHIBAsE MHEHHE OKPYKAFOIIHX.

K xoHI1y 00yueHus B 8 kJ1acce npeIMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHUM:

UCIIOJIb30BaTh MOHATHUA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTATUIMUECKUE U
aMmopdHble TeNla, HACHIIICEHHBIA M HEHACHIIIEHHBIA Map, BJIAXKHOCTD
BO3/lyXa, TeMIeparypa, BHYTPEHHsSSI DSHEprusi, TEIJIOBOM JBUTATElb,
AJIEMEHTAPHBIN ANEKTPUUECKUI 3apsil, FIEKTPUUECKOE MOJIe, TPOBOAHUKH
Y TUDJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TOJIE;
paznuyaTh SBJICHHS (TEIUIOBOE pACIIMpEeHUE U CKaTHhe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAUMBAHUE, KAIWUISPHBIC SBJICHUSI, UCTIApEHUE,
KOHJICHCAIUsl, IUIaBJIEHUE, KpUCTaIu3amus (OTBEp/ECBAaHUE), KUIICHUE,
Terionepeaaya (TEeTUIONPOBOTHOCT, KOHBEKIUS, U3ITy4YCHHE),
ANEKTpU3alUs TeJl, B3aUMOJICHCTBUE 3aps/IOB, AEHCTBUS 3JIEKTPUUYECKOIO
TOKAa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBUE MArHUTOB, JECHCTBHE
MAarHUTHOTO TOJIsi HA TIPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAS UHAYKIIWS)
M0 OINUCAHUI0O UX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHNUE;

pacmo3HaBaTh TMPOSIBJICHUE M3YyYEHHBIX (DU3WYECKUX  SIBJICHUN B
OKpYXalollleM MHpE, B TOM 4Yucie (U3NUYECKUE SIBIICHUS B MPUPOJIC:
MOBEPXHOCTHOE HATSHKEHUWE U KaNWUISIPHBIE SIBJCHUS B TPUPOJE,
KpUCTaUlbl B Tmpupoje, uznydeHue ColHIA, 3aMep3aHue BOJOEMOB,
MOpCKHUE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs], CHETa, dJIEKTPUUYECKUE
SABJICHHUSI B aTMOcdepe, AIEKTPUUECTBO >KUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3eMiu, apeid MONIOCOB, POJb MArHUTHOTO TOJS IS KU3HU Ha
3emiie, MOJSIPHOE CUSTHUE, TIPU ATOM MEPEBOAUTH MPAKTUUECKYIO 3a/1auy B
y4eOHYI0, BBIJICIATh CYHIECTBEHHBIE CBOWCTBA (MPU3HAKHU) (PU3MUECKUX
SIBJICHUI;

OMKCHIBATh M3YUYCHHBIE CBOMCTBA TEN M (PU3UUECKHUE SBJICHUS, UCIIOJIB3YS
du3nueckue BeTUYHHBI (TEMIIEpaTypa, BHYTPEHHSI SHEPTUS, KOJIMYECTBO
TEIJIOTHI, yJIeJIbHAs TeTUIOEMKOCTh BEIIECTBA, YAEIbHas TEII0oTa



MJIaBJICHUS, yAeNbHAs TEIIOTa MapooOpa3oBaHUs, yAEIbHAs TEIUIoTa
CTOpaHHS TOIUIMBA, KOY(PPHUIMEHT TOJE3HOTO JCUCTBUSA TEIUIOBOM
MAaIllMHbI, OTHOCHUTEIbHAS BIAKHOCTh BO3AyXa, JJICKTPUUCCKUN 3apsj,
CHJIa TOKa, DJIEKTPUYECKOE HAIMpPsHKCHHE, COMPOTHBICHHE IPOBOJIHHKA,
YAETbHOE  COMpOTHUBIEHHWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO TOKAa), TPHU ONMUCAHWW TMPABUILHO  TPAKTOBATh
(GU3NYIECKUI CMBICT WCIOJB3YEMBIX BEIUYHH, 0003HAUCHUS W CIUHUIIBI
GU3NYECKUX BEIWYUH, HAXOAWUTh (POPMYIBI, CBS3BIBAIOIINE JTaHHYIO
(GU3UYECKYI0 BEIWYWMHY C JAPYTHMH BEJIMYWHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH,

XapaKTepu30BaTh CBONCTBA Tel, (PU3WYCCKUE SBICHUS W TIPOIECCHI,
WCITOJIB3Ysl OCHOBHBIC TOJIOKEHUS MOJIEKYIIIPHO--KHHETHYCCKOW TEOpUU
CTPOCHHUS BEIIECTBA, MPUHIIAIT CYIIEPIO3UIIMN TTOJeH (Ha Ka4eCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHSs 3apsiia, 3akoH OMa /i yyacTKa IeMu, 3aKOH
Jbxoynsi—JIeHnia, 3aKOH COXpaHEHHMs] OJHEPruuM, TMpU HTOM JaBaTh
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alMChIBaTh €r0 MAaTEMaTHYEeCKOe
BBIPAKCHHC,

OOBSACHATh (U3MYECKUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTYaIlUid MPAKTHKO-OPUECHTUPOBAHHOTO XapaKTepa: BBISBIATH
MIPUYHHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE M3 1—2 JIOTHYIECKUX
miaroB ¢ omnopoit Ha 1-2 W3y4YeHHBIX CBOWCTBA (DU3WYECKUX SIBIICHUI,
(bu3HUEeCKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3amadyd B 2—3 JEHCTBUS, HCIOJb3YysSd 3aKOHBI WU
dbopMybl, CBsI3bIBaIONIME (DU3MYECKUE BEIMYHMHBI: HAa OCHOBE aHANIM3a
YCIIOBHSI 3a/laud 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HETOCTATOK
JAHHBIX [IJI1  PEIICHHWs 3a]adyd, BBIOMpATh 3aKOHBI H  (OPMYIIBI,
HeoOXonumble JUisi €€ pelieHus, MPOBOJAUTh PACU€Thl M CPaBHUBATH
MOJIYYCHHOE 3HaUCHUE (PU3UUECKOM BEIMUMHBI C U3BECTHBIMU JJAHHBIMU;
pacmo3HaBaTh TPOOJIEMBI, KOTOPHIC MOXHO PEIIUTh TPU TTOMOIIH
(U3MYECKUX METOJOB, WMCIOJB3Ys OINMHUCAHWE HWCCIEIOBAHUS, BBIICIATH
IpoBepsieMOe  TPEANOJIOKECHNUE, OIICHUBATh MPaBUIBHOCTh IOPSIKA
MIPOBEJICHUS UCCIICIOBAHUSA, JIEIaTh BBIBOIBI;

MPOBOJIUTh OMBITHI MO HAOMIOACHUIO (UBUYECKUX SIBJICHUN WU
(GU3HYECKUX CBOMCTB Tell (KaMMIIIPHBIC SBICHHS, 3aBUCHMOCTD JIaBJICHUS
BO3/yXa OT ero 00b&éMa, TeMIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HarpeBaHUsl TMPU H3IYYCHUH OT I[BETa H3JIyYaromied (MOTJIOMAr0IIei)
MMOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIIEPATyphl KUIKOCTH U
miomaan e€ TOBEPXHOCTH, OJJICKTPHU3alldsg Tel U B3aUMOJCHCTBUE
AIEKTPUYECKUX 3apsI0B, B3aMMOJICHCTBHE MOCTOSHHBIX MarHUTOB,



BU3yaJIM3allMsl MarHUTHBIX IIOJIEM MOCTOSSHHBIX MArHUTOB, JEHCTBUSA
MarHUTHOTO MOJs HAa MPOBOJHUK C TOKOM, CBOWCTBA AJIEKTPOMArHura,
CBOMCTBAa DJIEKTPOJBUTATENsl IOCTOSHHOTO TOKa): (OpMYyJIHpPOBATh
IpOBEpsSIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0OBaHus, OMUCHIBATh X0/ OMBITA U (POPMYITUPOBATH BHIBOJIBL;
BBIIIOJIHATh ~ MPSMBIE  HM3MEPEHUs  TEMIEPATypbl,  OTHOCHTEJIHbHON
BJI&XKHOCTH BO3/yXa, CHJbl TOKA, HAINpPSHKEHUS C HCHOJb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKUX BEIMYMH, CPABHUBATH
pe3yNbTaThl U3BMEPEHUI ¢ YUETOM 3a/laHHOM a0COIIOTHONM MOTPEIHOCTH;
MPOBOANTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BETUYHHBI OT
OpPYrod C  HUCIOJB30BAaHUEM MPAMBIX H3MEPEHHH  (3aBUCHMOCTH
CONPOTHUBJIECHUS MPOBOJHUKA OT €ro [JUHBI, IUIOIIAJNA IONEPEUYHOTO
CEYECHMS U YACIBHOIO CONPOTUBIIEHUS BEIIECTBA IPOBOJHUKA, CHIIBI TOKA,
UAYLIEro 4Yepe3 MPOBOAHMK, OT HAaNpsDKEHUS HAa IPOBOJHUKE,
UCCJIEIOBAHUE TOCIIEOBATEIBHOIO W  MMApajuIeIbHOIO  COEIMHEHUN
MIPOBOJIHUKOB): IUIAHUPOBAaTh MCCIEIOBAaHUE, COOMpaTh YCTAHOBKY U
BBIMOJHATh W3MEPEHUs, Cileaysl MPEeJIOKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3ysbTaThl MOJIYYEHHOW 3aBUCMMOCTH B BHUJE TaOMUIl U TpaduUKOB,
JIeNaTh BBIBOJBI I10 PE3YJIbTATaM MCCIICOBAHUS;

IPOBOJNUTH KOCBEHHBIE H3MEpPEHUs (U3NYECKUX BEIUYHH (yJenbHast
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBICHHE MPOBOAHMKA, paboTra W
MOIIHOCTh 3JIEKTPUYECKOrO0 TOKA): IJIAHUPOBAaTh W3MEPEHHs, COOMpaTh
AKCIIEPUMEHTAJIbHYIO0 YCTaHOBKY, CJenysl MPEIJOKEHHON MWHCTPYKLHH, U
BBIYMCIIATH 3HAUECHHUE BEJIMUNHBI;

coOJI0/1aTh MpaBUiia TEXHUKK 0€30MaCHOCTH TIPHU paboTe ¢ 1abopaTOpPHBHIM
000py10BaHUEM;

XapaKkTepu30BaTh MPUHIUINBI JACHCTBUS H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB € OMNOpPOH Ha HUX ONuUcaHus (B TOM 4HCIE:
CUCTEMa OTOIUIEHHMSI JJOMOB, TMTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJITMETP, CUETUMK DIIEKTPUUYECKOM HHEPTUU, DJIEKTPOOCBETUTEIbHbBIC
npuOOpPbI, HArpeBaTENbHBIE ANEKTPONPUOOPHI (MPUMEPHI), INEKTPUUECKUE
MIPEAOXPAHUTEIH, FIEKTPOMATHUT, AIEKTPOJBUraTENb NOCTOSHHOIO TOKA),
UCIIOJNIb3YSl 3HAHMSI O CBOMCTBAaX (PU3MUECKHUX SBICHUNH U HEOOXOIHUMBIE
(du3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA U M3MEpPUTEIbHBIC
npuOoOpbl MO CXeMaM M CXEMaTHMYHBIM pPHUCYHKaM (3KUAKOCTHBIH
TEPMOMETP, TEPMOC, ICUXPOMETP, TUIPOMETP, ABUIATEIb BHYTPEHHEIO
CropaHus, 3JEKTPOCKOI, PEOCTAaT), COCTABIATH CXEMbI AIEKTPUUECKUX



Iernel ¢ MoCcaeA0BaTeIbHBIM U MMapauIebHBIM COCTMHEHUEM JJIEMEHTOB,
pasziuyasi ycIoBHbIC 0003HAYCHUS AJIEMEHTOB JIEKTPUYECKUX IIETICH;
NPUBOANTh  MPUMEPHl  (HaXOAWTh HMHPOPMANUIO O  MpUMEpax)
MPAKTUYECKOTO HWCTOIB30BaHMS (DU3UYECKUX 3HAHWA B TTOBCEIHEBHOMN
KU3HU JUIs oOecriedeHus 0€30MacHOCTH MPU OOpaIlleHUH ¢ TIpUOopamMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXpPAaHEHHUS 3J0POBbsi U COOIOACHHS
HOPM KOJIOTUIECKOTO MOBEACHHSI B OKPY’KaIOIIEH Cpe/ie;

OCYIIECTBJIATh TOUCK HWHGOpMaNuK  (U3UIECKOTO COACPKAHUSI B
NHTepHeTe, Ha OCHOBE HWMEIOMIMXCS 3HAHUH H MYyTEM CpPaBHCHUS
JOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIICTAThH HMH(POPMAIUIO,  KOTOpas
SIBIISICTCSI IPOTUBOPEYHBON MITH MOXKET OBITh HEIOCTOBEPHOIA;
UCIIOJIb30BATh MPHU BBHIMIOJHEHUU YUEOHBIX 3aJaHUil HAYYHO--TIOMYJISIPHYIO
TuTeEpPaTypy (PU3MUECKOro  COACp)KaHWSA, CIPABOYHBIC  MaTEPHAIbI,
pecypchl cetu MHTEpHET, BiIaeTh MpuéMaMn KOHCTICKTHPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CHCTEMBI B APYTYIO;
co3/laBaTh COOCTBEHHbIE MUCHMEHHBIE M KpPATKHE YCTHBIE COOOIICHUS,
0000masi uHOpMAIMI0O U3 HECKOJbKUX HCTOYHUKOB (DU3UYECKOTO
comepkaHus, B TOM 4YHCIE WyOJUYHO TPEACTABIATh PE3yJIbTAThI
MIPOCKTHOW WJTM HCCIICIOBATEIHCKON NEATEILHOCTH, MMPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh W3YYCHHBIM TOHATUIHBIA anmapar Kypca (QU3HKH,
COTPOBOXK/IATh BHICTYIUICHHE MPE3CHTAINEH;

IpU BBIMOJHEHUU YYEOHBIX TPOEKTOB M HCCICIOBAHUN (PU3NUECKUX
IIPOLIECCOB paclpenessiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MMOCTABJICHHBIMH 3aJ1a4aMHt, CJACANTH 3a BHITIOJHEHWEM IIIaHA JACHCTBUN U
KOPPEKTUPOBATh €r0, aJCKBATHO OIICHMBATh COOCTBEHHBIM BKJIad B
JeSTeILHOCTD TPYIIIbI, BEICTPAUBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE,
IIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHIy 00yueHus B 9 kJiacce npeIMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHHUIA:

UCIIOb30BaTh TOHSITHUS: CHUCTeMa OTcY€Ta, MaTephalibHas ToOYKa,
TPACKTOPHUsI, OTHOCUTEIHLHOCTh MEXAaHWYECKOTO NBIKCHHS, JAehopmarius
(ympyrasi, mjiacTuyeckas), TPEHHE, IEHTPOCTPEMUTEILHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KU, LEHTP TAKECTH, aOCOIMIOTHO TBEPIOE TEIO,
IEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHUE, MEXAaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YJIbTPa3BYK, DJJCKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAIBHO30PKOCTD,
CIEKTPBI UCITYCKaHUS U TOTJIONIEHUs, anbda-, 6eTa- u raMma-u3IydeHus,
W30TOIIbI, Si/IEpHast SHEPreTHKa,;



paznuyaTh SIBJIEHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEMHOE
JIBWKEHUE, PaBHOYCKOPEHHOE MPSAMOJIMHEMHOE JBM)KEHHE, CBOOOIHOE
najieHue TeJ, pABHOMEPHOE JIBUJKEHUE 10 OKPY>KHOCTH, B3aHMMOJICHCTBUE
TE€J, PEAKTUBHOE JBUKEHUE, KOJeOaTeNbHOE NIBIXKEHHE (3aTyXarollue H
BBIHYKJICHHBIC KOJICOaHHsI), PE30HAHC, BOJHOBOE JBUKCHHE, OTPAKCHHE
3ByKa, MPSMOJIMHEMHOE paclpOCTPAHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3lio’KeHHUe OeJIoro CBeTa B
CHEKTp M CJOXXEHHE CHEKTpaJbHBIX IIBETOB, JUCIEPCUSl CBETA,
€CTECTBEHHAs PaJUOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEWYATOrO CHEKTpa
M3JIyYEHHMs]) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NUecKoe SBICHHE;

pacno3HaBaTh IMPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX SABJICHHA B
OKpYXaroleM Mupe (B TOM 4ucie (PU3HUECKHE SIBICHUS B MPUPOJIE:
MPWIKNBBI U OTJIMBBI, JBUKEHUE M1aHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JNBW)KCHUE JKUBBIX OpPraHMW3MOB, BOCHPHUSITHE 3BYKOB KHUBOTHBIMU,
3eMIICTPSICEHNE, CEHCMUYECKHE BOJHBI, LyHaMH, 3XO, IBETa Tell,
ONTHYECKHUE SIBJIECHUS B MPUPOJE, OMOJOTMYECKOEe ACHCTBUE BHUIIMMOIO,
yabTpaUOIETOBOIO W  PEHTIEHOBCKOTO HW3JIYYEHUM, €CTECTBEHHBIN
PaAMOAaKTUBHBIN (OH, KOCMUYECKUE Iy4d, PAJUOAKTUBHOE H3ITyUYCHUE
OPUPOJIHBIX MHUHEpAJIOB, JEUCTBUE pPAJUOAKTHBHBIX W3IYyYECHHN Ha
OpraHu3M 4YeEJIOBEKAa), IPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIIENATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKK) (U3HUUYECKUX
SIBIICHMI;

OTNUCHIBAaTh U3yYEHHBIE CBOICTBA TN U (PU3NUYECKUE SIBICHUS, UCIIOIB3YS
¢uznyeckue BENUYMHBI (CpedHSsi U MTHOBEHHas CKOpPOCTh Teja IpU
HEPaBHOMEPHOM JBWKEHUHU, YCKOPEHHE, MEpEeMElIeHUe, MyThb, yrioBas
CKOPOCTb, CHJIa TPEHHUs, CHUJIa YOPYIOCTH, CHJIa TSHDKECTH, YCKOPEHHUE
CBOOOJHOTO TMAaJIEHUsA, BEC TeJa, HUMIIYJbC Tela, HUMIYJIbC CHIIbI,
MexaHu4eckass paboTa W MOIIHOCTb, TOTCHIIMAIbHAS DHEPrus Tea,
MTOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, NMOTEHUMAIbHAS SHEPrUs CKaTON
OPYXUHBI, KUHETHYECKash SHEprus, IOJIHAs MeXaHWYecKas DSHeprus,
NEepHOJ M YacToTa KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb NPEJIOMIIEHUS CPEBI), IPU ONMUCAHUU
MPaBUJILHO TPAKTOBaTh (DU3UYECKUN CMBICI HCIOJIb3yeMbIX BEJIHYUH,
0003HaueHUA W EAWHUIIBI (U3UYECKUX BEIUYWH, HAXOAUTH (POPMYIIHI,
CBA3BIBAIOIIUE JAHHYIO (PU3UYECKYIO0 BEIMYMHY C JAPYTUMH BEJIUYHMHAMM,
CTPOUTH I'papUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUUH;
XapaKTepU30BaTh CBOMCTBa TeJ, (PU3MYECKUE SIBICHUS U TPOIIECCHI,
HCIIONIb3Yysl 3aKOH COXPAHEHWS SHEPIHH, 3aKOH BCEMHUPHOIO TATOTEHUS,



OPUHLINIT CYNEepPIO3UIUU CHJI, TPHUHIMI OTHOCUTENbHOCTH [ ammies,
3aKkoHbl HbBIOTOHA, 3aKOH COXpaHEHMsI UMIIYJIbCa, 3aKOHbl OTPaXECHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMI 3apsA0BOI0 U MacCCOBOI'O UHUCEI
OpU SACPHBIX PEAKUMSIX, HNPU ITOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHa W 3allUCBIBATh €0 MaTEMaTHUECKOE BhIPAKEHUE;

OOBSCHATH (U3UUYECKUE TPOILECChl U CBOMCTBA Tell, B TOM YHCJIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
OPUYUHHO--CJIEJICTBEHHBIE ~ CBSI3U, CTPOUTh OOBSICHEHHE U3  2-3
JIOTUYECKHUX ILIaroB ¢ OMOPOil Ha 2—3 M3Y4YEHHBIX CBOMCTBA (DU3MUECKUX
SBIICHUH, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THeIC 3adaud (OMHpaAIIHUEcs Ha CHCTeMy U3 2-3
YpaBHEHUI), UCOJIb3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3NUYECKUE
BEJIMYMHBI: Ha OCHOBE aHajn3a YCJIOBHUSA 3aJauyd 3alHChIBaTh KpPaTKOE
yCIIOBHUE, BBISBIATh HEIOCTAIOIINE WIM M30BITOUYHBIE JaHHBIE, BHIOUPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE AJISl PELIEHUs], IPOBOJUTH PACUETHI U
OLICHWBATh PEATUCTUYHOCTH IMOJyUEHHOTO 3Ha4YeHHUs (U3HUECKOM
BEJIMYHHBI;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOKHO PEIIUTh TPHU I[OMOIIU
(¢uU3NIECKUX METOMOB, HCIOJIB3Yys OMUCAHHE WCCIEIOBAHUS, BBIICISTH
MpOBEPSIEMOE  MPEIOJIOKEHNE, OIEHUBATh MPABUIBHOCTh TMOPSAKA
OPOBEICHUSI  UCCIIEAOBAHUSA, JeNaTb BbIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH U OIBITOB;

OPOBOJUTH OMBITHl MO HAOMIOJEHUIO0 (PU3NYECKUX SBJICHUN WU
(¢u3nyeckux CBOWCTB Ted (M3ydeHHe BTOporo 3akoHa HpioToHa, 3akoHa
COXPAaHEHUs DHEPTUH, 3aBUCHUMOCTH IEpHoJa KoJIeOaHW MPY>KUHHOTO
MasTHUKa OT MacChl Ipy3a U >KECTKOCTH MPYKHUHBI U HE3aBHUCUMOCTH OT
aMIUIUTYIbI MaJibIX KoJieOaHUM, NPSIMOJIMHEMHOE pacpoCTpaHEeHHE CBETa,
pa3joxeHue OeNoro cBera B CIEKTp, U3yUyE€HUE CBOMCTB M300pakeHUs B
MJIOCKOM 3€pKajie M CBOMCTB HM300pakeHUs NpeaMeTa B COOMparomien
JMH3e, HAOMIOIEHUE CIUIONIHBIX M JIMHEWYATBhIX CHEKTPOB H3IYUCHHUS):
CaMOCTOSITENIbHO  COOMpaTh YCTAaHOBKY M3 M30BITOYHOro Habopa
o0OpynoBaHus, OMNHCHIBaTH XOJ  OMNbITA W  €ro  pe3yJbTaThl,
(opMyIUpPOBATH BHIBOIBI;

NPOBOJUTH TPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaesis
CpelHee 3HayeHue u3MepsieMol BenudyuHbl (POKYCHOE paccTOosHUE
coOuparomieii JIMH3bI), OOOCHOBBIBATH BBHIOOP crmoco0a W3MEpEeHUs
(M3MepuTeIHLHOTO MPUOOopa);

IPOBOAUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
MCTIOJb30BAaHUEM TIPSIMBIX M3MEPEHUH (3aBUCUMOCTh MyTH OT BPEMEHU



Py PABHOYCKOPEHHOM JABI)KEHHH O€3 HadajJbHOW CKOpPOCTH, MEpPHOoJa
KOJeOaHUM MaTeMaTHU4ecKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yrjia OTpa)K€HUs CBETa OT yIJia MaJIeHus U yrJjia MpejoMIIeHHUS OT yria
najeHus): IUIAHUPOBaTh HCCIEJOBAaHUE, CAMOCTOSITENIBHO COOUpaTh
YCTaHOBKY, (PUKCHUpOBaTh pe3ylbTaThbl IMOJYYCHHOH 3aBUCHUMOCTH
¢u3znyecKkux BEIMYUH B BHUAE TaOJMIl ¥ TpadUKOB, N€1aTh BBIBOJBI IO
pe3yibTaTam UCCIeI0BaHuUS;

IPOBOJUTh KOCBEHHBbIE H3MEpPEHUs (DU3UYECKUX BETUYUH (CpeaHsis
CKOpPOCTh M YCKOpPEHHME Tela TMpPU PaBHOYCKOPEHHOM JIBHIKEHUH,
YCKOpEHHE CBOOOJHOTO MaACHUS, KECTKOCTh MPYXKUHBI, KOIDPHUIHEHT
TPEHUS] CKOJBXKEHUS, MEXaHW4eckas padoTa M MOIIHOCTh, 4acTOTa U
nepuos KojeOaHMM MaTeMaTHUYeCKOr0 U MPYKUHHOIO MAasiTHUKOB,
ONTHYECKas CcuUja coOuparoliel JuH3bL, PpPaJUOaKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHsI, COOMpATh IKCIEPHUMEHTAIbHYIO YCTAaHOBKY M
BBITIONHATh M3MEPEHUS, CIeNys MPEAIOKEHHOW MHCTPYKIIUH, BBIUUCISTH
3HaY€HHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YJIbTATHI C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

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

pa3nanyaTh OCHOBHBIC NPHU3HAKKM M3YyUYEHHBIX (U3MUECKUX MOJCIEH:
MaTepuaabHas TOYKa, aOCOTIOTHO TBEPAOE TENO0, TOUYCUHBIM HCTOYHHUK
CBeTa, Jy4, TOHKas JIMH3a, IJJaHETapHas MOJENb aToMa, HYKJIOHHAs
MO/JIeIb aTOMHOTO $]1pa;

XapaKTepu30BaTh MPUHIUNBI JACHCTBUS HW3YYCHHBIX MPHUOOPOB U
TEXHHUYECKUX YCTPOMCTB C OMOpPOM HAa HMX OmucaHus (B TOM YHCIE:
CIUJIOMETp, NATYMKH TOJIOKCHUS, PACCTOSIHUS W YCKOPEHHs, pakera,
9XO0JIOT, OYKHM, TMEpUCKom, (oToammapar, ONTUYECKUE CBETOBOJMbI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), uCHoONb3ys 3HAHUS O
CBOMCTBaX (UBMYECKUX SBJICHUW U  HEOOXoAWMBbIE  (U3UYECKUE
3aKOHOMEPHOCTH;

MCTIOJb30BaTh CXEMbI i CXEMAaTHUHBIE PUCYHKH M3YyYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB
NpU pEIIeHUH Y4eOHO--TIPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBbl IJIs
MOCTPOCHUS N300paXKeHH B IJIOCKOM 3epKajie U coOuparomiei JuH3e;
OPUBOIUTH  MpUMEPHl  (HAXOAUTh  HH(MOpPMALMIO O  [pUMEpax)
MPAKTUYECKOTO HCIOJIb30BAHUS (PU3NYECKUX 3HAHUM B TOBCEIHEBHOM
KU3HU A7 obecriedeHnsi 0€30MacHOCTH MPH OOpallleHnH ¢ MpudopaMu 1
TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAaHEHHUS 3J0POBbsI U COOIIOACHHS
HOPM PKOJIOTUYECKOTO TMOBEJCHHSI B OKPY’KaIOIEH Cpe/Ie;



OCYIIECTBJIATh TMOUCK WHGOpMau  (HU3UIECKOTO COACpKAHUA B
HuTepHeTe, caMOCTOATEIHHO (HOPMYIHUPYS TOMCKOBBINA 3aMpoc, HAXOAUTh
MyTH OMpeACIICHUs] JOCTOBEPHOCTH MOyYEHHOW MH(POPMAIIMK Ha OCHOBE
MUMEIOIINXCSl 3HAHUN U IOTIOJTHUTEIIBHBIX UCTOYHUKOB,;

MCIIOJIb30BaTh MPHU BBIOJHEHUU YUEOHBIX 33JJaHUN HAYYHO--TIOMYJIAPHYIO
auTepatypy  (pusmMUeckoro coaep)kaHusA, CHOPaBOYHBICE  MaTEpHAabL,
pecypcsl cetu MHTEepHET, BiIaaeTh NMpuéMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeobpazoBaHust HHGOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
uH(POpMALMM U3 HECKOJBKHX HCTOYHUKOB (PU3UUYECKOTO COICpIKAHUS,
MyOJIMYHO TPEICTABIATh PE3yIbTaThl MPOSKTHOM WM MCCIEI0BATEIbCKON
NESTeNIbHOCTH, MpH 3TOM TPaMOTHO  HCIOJb30BaTh  U3YYEHHBIH
NOHATUHHBIM amnmapar u3y4aemoro pasjena (U3MKH U COINPOBOXKAATH
BBICTYIUICHHE Tpe3eHTalueldl ¢ Y4YETOM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

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

Pa3nen 1. ®u3uka u eé poJib B NO3HAHMU OKPY:KaI0LIero Mupa

1.1 dusuka - HayKa O IIPUPoOLIE 1 Bubmaorexa ITOK
' y pHpoa https://m.eds00.ru/7f416194
1.2 Ddusnyeckre BETUYNHBI 2 1 Bubmaorexa ITOK
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METOI TO3HAHUA 1 Bubmaorexa ITOK
' yi g https://m.eds00.ru/7f416194
Hroro no pazaeny 4

Paznen 2. HepBOHa‘-la.]'leble CBCICHUSA 0 CTPOCHHUHU BEIIECTBA

bubmmoteka [IOK
2.1 CrtpoeHue BelecTBa 2 1
TPOCHIE BEMECTD https://m.eds00.ru/7f416194
29 JIBM>KeHUE U B3aUMOJICHCTBUE YACTHI] 1 1 but6mmorexa [IOK
' BEIECTBA https://m.edso00.ru/7f416194
but6mmorexa [IOK
2.3 ArperatHbie COCTO eIIecTBa 2
TPSTETIEL TOAHIA BEHLECTD https://m.edso0.ru/7f416194
Hroro no pasneny 5
Pa3nen 3. /IBU:KeHUe U B3aUMO/IeliCTBHE TeJl
3.1 MexaHudeckoe JBHKEHUE 4 bubmmorexa LIOK

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

3.2 Wuepuus, macca, IIIOTHOCTh 8 1 3 bu6nunorexa [JOK



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

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

bu6nmorexa [IOK

3.3 Cwia. B 14 1
. BHART CI https://m.edso0.ru/7f416194
Hroro o pazaeny 26
Pa3nen 4. /laBjienue TBEPABIX TeJl, :KUAKOCTEH U ra30B
41 [asnenue. Ilepenaya naBineHus: TBEPAbLIMU 1 bubnmnoreka [JOK
' TeIaMH, JKMIKOCTSIMM U ra3amMu https://m.edsoo.ru/7f416194
bubnuorexa [JOK
4.2 6
Hlaetie xuAKoCTH https://m.eds00.ru/7f416194
bubmuorexa [JOK
4.3 A 5
TMOC(epHOE AaBICHHC https://m.eds00.ru/7f416194
44 JelicTBHE KUIKOCTH U raza Ha NOTrpyKEHHOE 5 2 bubnnorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro mo pazaeny 18
Pa3nen 5. PaGoTa n MmomHoCTH. JDHeprus
bu6mmoteka [IOK
1 P 2
> ab0Ta 1 MOIIHOCTE https://m.edsoo.ru/7f416194
bubmmoteka [IOK
5.2 IT 6 2
POCTRIC MEXATHIMBL https://m.edso0.ru/7f416194
bu6nunorexa [JOK
5.3 M 5 1
CRAMUHECKAT SHEpTt https://m.edso0.ru/7f416194
Hroro no pasneny 13
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KJIACC

KoanyecTBO yacoB DJIeKTPOHHbBIE
HanmMeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabubie | IIpakTuyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. TensioBble siBJIeHUS
. bubmuorexa [JOK
1.1 C 3
TPOCHIC 1 CBOHCTRA BEllevTsa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 22 2 4
CILIOBBIC HPOLICCEH https://m.edsoo.ru/7f4181ce
Htoro no pazneny 25
Pa3nen 2. DinexkTpuyecKue U MATHUTHBIE SIBJIEHUS
51 DNeKTpUUYecKue 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnmnoreka [JOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
2.2 IT i 7 22 1 7
OCTORHHBIH SHCKTPHACCIITH TOK https://m.edsoo.ru/7f4181ce
2.3 MarsuTtHbIe SIBICHUS 4 1 bubmorexa [TOK
https://m.edsoo.ru/7f4181ce
bu6nunorexa [JOK
24 7 2
ITEKTPOMATHUTHA MKy KIIHs https://m.edsoo.ru/7f4181ce
Hroro no pasneny 40
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 13



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
HaumeHoBaHue pa3iesioB U TeM undposbie
Ne n/m P Konrpoabubie | IIpakTuyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. Mexanuveckue siBJIeHUS
11 MexaHudeckoe IBHKCHHE U CITOCOOBI ero 10 1 1 bubmuorexa [JOK
' ONMCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B 7 20 2 2
SanMoAcHeTEIE TeX https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 1 2
AKOHbL COXpareHiA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3znen 2. Mexanuveckne KoJieOaHUs M BOJTHBI
2.1 Mexaandeckue KoeOaHus 7 1 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
bu6nuorexa [IOK
2.2 M .3 8 1 3
CHRAMMHBCKHS BOIHEL IBYK https://m.edsoo.ru/7f41a4a6
Uroro o pazaeny 15
Pa3nen 3. DiieKTpOMATHUTHOE 1M0JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMArHUTHOE MOJIE U 5 1 bubnuotexa [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o pasueny 6
Pa3nen 4. CBeToBbI€ SIBJICHUS
4.1 3aKOHBI paCIpPOCTPAHEHUS CBETA 6 2 bubmmoteka [IOK



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

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

4.2 JIuH3BI ¥ onITHYECKHE TPUOOPHI 6 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznoxenune 6eoro cBera B CIIeKTp 2 brbmmorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 14
Paznen 5. KBaHTOBbBIE sIBJIEHUsI
5.1 HcnyckaHue 1 IOTJIOUICHHE CBETa aTOMOM 4 bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
5.2 C 6 1
TPOCHIE STOMHOLO Apa https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 FAAepHble peaxiiit ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Paznen 6. [loBTOpUTEIbHO-00001Ia0 NI MOTY./Ib
6.1 [ToBTOpenue n 0600IIEHNE COIEePIKAHUS 10 bubmmnoreka [JOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 18



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

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA 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., AkiinonepHoe o61ectBo «M3narenbctBo «IIpocBemieHne»
» Guzuka: 9-i knacc: 6a30BbIN ypoBeHb: yueOHUK, 9 kinacc/ [epoimkun Y.
M., I'yrauk E. M., UBanoB A. U., IletpoBa M. A., AKiinoHepHO€e 00IIECTBO
«3narensctBo «IIpocBemienune

B.MN.JTykammuk. COopHuK 3a1a4 no pusuke 7-9 knaccol. [Tocobue amns
yuamuxcs oduieo0pa3zoBarenbHbiX yupexaenuid/B. 1. Jlykamuk, E.B. FiBanoBa
-25 —e u3n.- M.; [Ipocsemenue. 201 1r.

[Mepoimkun A.B. Coopuuk 3ama4 o ¢pusuke 7-9 ki.:K yueOnnkam
A.B.Ilepsimkuna u ap. «Pusuka. 7 knacey, «dusnka 8 kmacey. «Puznka 9
kiace»/A.B. [epsimkun; Coct. H.B. ®unonosuu.- M.: U3gatenbcTBo

«9K3amen»,2006.

METOJANYECKUE MATEPHAJIBI J1JI YUUTEJISA

Mapon A.E.7 knacc: yueOHo — meToaudeckoe nocooue / A.E. Mapon,E
A.Mapon.- 9-e u3a., crepeorurr.- Mocksa.: JIpoda,2011

Mapon A.E.8 knacc: yueoHo-mMeToauueckoe nmocooue / A.E. Mapon, E

A.MapoH.- 7-e u3., crepeorurt.- Mockaa.: JIpoda, 2012



Mapon A.E.9xnacc: yuebHo — MeToaudeckoe nmocooue / A.E. Mapon,E
A.Mapos.- 9-e u3n., crepeorurt.- Mocksa.: JIpoda. 2011

®dwusuka. Tectol. 9 knacc / H.K. Xannanos, T.A. Xarananosa. - M.: Jlpoda,
2009

®dwuzuka. Tectol. 8 kmacc / H.K. Xannanos, T.A. Xarananona. - M.: JIpoda,

2009

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

http://metodist.lbz.ru/

http://elkin52.narod.ru/

http://class-fizika.narod.ru/index.htm

http://physics.nad.ru/physics.htm.

https://phys-oge.sdamgia.ru/


http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://class-fizika.narod.ru/index.htm
http://physics.nad.ru/physics.htm
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