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l. IHosicHUTE/IBbHAA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE OCHOBHOIO OOILEro oOpa3oBaHHWs IMOATOTOBJIEHA HA
ocuope PI'OC 000, ®OII OO0, Konuenmum mnpenogaBanus ¢usuku B Poccuiickoit
Oenepannu (yrBepxkaeHa pemienueMm Kosuternn MuHmcTepcTBa TpocBeieHus Poccuiickoit
®eneparu (porokos ot 3 mexadbps 2019 r. Ne I[1K4BH)), ¢ yu€Tom pacrnpeaeaéHHbIX IO
KJlaccaM IpOBEpsieMbIX TPeOOBaHWI K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pazoBaTElbHOMN
IPOTPaMMbI OCHOBHOTO OOIIEro 00pa30BaHMUsL.

[TosicuutenpHas 3amucka OTpa)kaeT OOIIMe LEeNu U 3alayd u3ydeHHUs (PU3UKU, MECTO B
CTPYKType Y4eOHOro IjIaHa, a TakXKe MNOAXOAbl K OTOOpY COIEp)KaHHs U OIPEIEICHUI0
IUTAHUPYEMBIX PEe3yJIbTaTOB.

Copnepxanne oOydeHHsI PACKpPBIBAET COJEpKATENbHBbIC JMHUH, KOTOpPHIC MpPEAIararoTcs
JUTSL 00513aTEIIBHOTO U3YUEHUS B Ka)KIOM KJIacce Ha yPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMUs.

[Inanupyemble pe3ynbTaThl OCBOSHHS MPOTPAMMBI 1O (DU3UKE BKIIOYAIOT JIMYHOCTHEIE,
MeTanpeIMEeTHbIE PEe3yNbTaThl 3a BEChb NEpuoa OOy4YeHUs Ha YPOBHE OCHOBHOTO OOIMIETO
0o0pa3oBaHus, a TAKXKE MPEIMETHbBIE TOCTHXKEHUS 00Yy4aroIEerocs 3a KaKablid roJ] 00y4eHusl.

1.1. Cea3p padoueid mporpamMmsbl y4yeOHOro mpeamera «®usuka» ¢

IporpaMMoit Bocnuranus Ha yposae OOO

Pabouass mporpamma ydeOHOro mnpeamera «®Du3MKa» OPHUEHTHPOBAHA Ha LEJICBHIC
HPUOPHUTETHI, cHOPMYIUpOBaHHBIE B paboueid mporpamme BocmuTanus MBOY COII um.
A.M.Cenumesa c.BomoBo. ®usnka CrocoOCTBYET CO3/MaHUIO OJArONpPHUATHBIX YCIOBHHA  JUIS
pPa3BUTUS COLMAJIBHO 3HAYMMBIX OTHOLICHWH IIKOJBPHUKOB M MPEXKIE BCEro LEHHOCTHBIX
OTHOILICHUN:

- K IpUpOJe KaK HCTOYHHUKY >KU3HU Ha 3emiie, OCHOBE CaMOro €€ CYIIEeCTBOBaHWS,
HY)KIlaIOHIGI\/JICﬂ B 3alIMTC U TIOCTOSIHHOM BHHUMAHHWH CO CTOPOHLI YCIIOBCKA

- K 3HAQHUSAM KaK MHTEIUICKTYaJbHOMY pecypcy, oOecrednBaronieMy Oyayiee 4eoBeka,
KaK pe3yJbTaTy KpPOIOTIMBOT0, HO YBJIEKAaTEIBHOTO YUeOHOTO Tpy/Ia.

1.2. O0mas xapakTepucTuka yued0Horo npeamera « Dusuka»

®usuka ABISETCS  CUCTEMOOOpA3YIOUIMM  JUIsl  €CTECTBEHHOHAYYHBIX  Y4E€OHBIX
IpeJMETOB, MOCKOIbKY (HU3MYECKHE 3aKOHBI JIEKaT B OCHOBE IIPOLECCOB U  SIBJICHUIA,
M3y4aeMbIX XUMHEH, Ouosoruei, acTpoHOMuEH M Qu3ndeckoil reorpadueil, BHOCUT BKJIaJd B
€CTeCTBEHHOHAYUYHYIO0 KapTHHY MHpa, IMpeAOoCTaBlisieT HauOosee siCHble 00pa3lbl NPUMEHEHHUs
HaY4YHOT'O METOJIa MI0O3HAHMsI, TO €CTh CII0c00a MOJIy4eHHs TOCTOBEPHBIX 3HAHUN O MHpE.

OpnHa U3 IJaBHBIX 3a7a4 (PU3UYECKOro 00pa3oBaHUs B CTPYKType 00IIero oopazoBaHUs
COCTOUT B (OPMHUPOBAHUU E€CTECTBEHHO-HAYYHOM TIPaMOTHOCTM M HHTEpeca K Hayke Yy
oOyJaromuxcs.

W3yuenne ¢usukun Ha 0a30BOM YpPOBHE IPEAINONAraeT OBJIAJEHUE CIELYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKT€PHU3YIOLUIMMHU €CTECTBEHHOHAYYHYIO T'PaMOTHOCTb!

. HAay4YHO O0BICHSTH SIBJICHUAA,
° OLICHUBATh U IIOHUMAThb 0COOEHHOCTH HAay4YHOTI'O UCCJICAOBAHUAA,
(] HHTECPINPECTUPOBATL AJAHHBIC W HCIOJbB30BAaTh HAYYHBIC JO0Ka3aTCJIbCTBA IJId

MMOJIYy4YCHH A BBIBOIOB.

1.3. Heaun uzyveHusi yaeoHoro npeamera «DOusukay

Ilenn m3ydeHus (GU3MKH Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUs OIpE/eICHbI B
Konnermmuu npenogaBanus yaeOHoro npeamera «Dusmka» B 00pa3oBaTeIbHBIX OPraHU3AINIX
Poccuiickoii @enepaiiuu, peaan3yonx 0CHOBHbIE 00111e00pa3oBaTeIbHbIE IPOTPAMMBI.



Lesn u3ydyeHus GuU3MKu:

IpUOOpEeTeHNEe UHTEepeca M CTpeMJIeHHs OOydJaroIuxcs K HaydyHOMY H3yUCHMIO
NPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

pa3sBUTHE INPEACTABICHUH O HAydyHOM MeETOJEe IMO3HaHUA M  (OPMHUPOBAHUE
UCCIIEIOBATEIHCKOTO OTHOIICHHS K OKPY/KAIOIIUM SIBIICHUSIM;

(bopMHpOBaHHE HAYYHOTO MHMPOBO33PEHMsI KaK pe3ysibTaTa HM3Y4YEHHUS OCHOB CTPOCHMS
MaTepuy U GyHAAMEHTATBHBIX 3aKOHOB (PU3HKH;

(bopMHpoBaHHE NPECTABICHUNA O POJIU (U3UKU A Pa3BUTUSA JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3sBUTHE MPEACTaBIEHUII O BO3MOXHBIX cdepax Oyaymeidl npodeccuoHaabHON
NeSITeIbHOCTH, CBSI3aHHOM C (DM3MKOHM, MOATOTOBKA K JallbHEHIIeMy OOY4YeHHI0O B 3TOM
HalpaBJICHUU.

JIoCTIKEHHE S3TUX Leleld MporpaMmbl MO (HU3UKE HA yPOBHE OCHOBHOIO OOIIETO
0o0pa3oBaHus 00ecIeunBaeTCsl pelICeHUEM CIISAYIOLINX 3aau:

npuoOpeTeHue 3HaHU O JUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHUYECKUX, TETUIOBBIX,
JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

npuoOpeTeHne yMEHWH ONHChIBATH M OOBSICHATH  (U3UYECKUE  SBICHHUA C
UCIIOJIb30BAaHUEM I0JTyYEHHbBIX 3HAHUIA;

OCBOCHHE METOJIOB pEIICHHUs MPOCTEHIINX pacu€THBIX 3a7ad C HCIOJIb30BAHUEM
bu3nuecKkux Mojeel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/]1a4;

pa3BUTHE YMEHUI HAOIIOIATh MPUPOIHBIC SBICHUS U BBIIOJIHSATH OMBITHI, JAOOpaTOPHBIE
paboThI U IKCIIEPUMEHTANIbHBIE UCCIIEI0OBAHUS C CII0JIb30BAaHUEM U3MEPUTEIIbHBIX IPUOOPOB;

ocBoeHue mNpuéMoB paboTel ¢ WHMOpMaNUEH (QUINICCKOTO COJEPKAHUS, BKIFOYAS
UHPOPMALIMIO O COBPEMEHHBIX IOCTHKEHHMSIX (U3UKU, aHAIM3 M KPUTHYECKOE OLIEHUBaHME
uHpOpMaLNH;

3HAaKOMCTBO €O cdepamu pophecCUOHATILHON NeSATEIbHOCTH, CBSI3aHHBIMU C (DPU3UKOM, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JIOCTIKEHUSAX (DPU3NIECKON HAYKH.

1.4. MecTto yyeoHOro npeaMera «@u3uka» B y4eOHOM IJIaHe

B coorBerctBrm ¢ ®I'OC OO0 ¢usuka SBiIseTCs 005S3aTEIBHBIM ITPEIMETOM Ha YPOBHE
OCHOBHOT0 0o01ero oobpasoBanus. JlaHHas nporpaMma npeaycMaTrpuBaeT U3ydeHue (GU3MKUA Ha
0a30BOM ypoBHE B 00BEMe 238 4 3a Tpu roma oOyueHus: B 7 kinacce - 68 dacoB (2 ydaca B
Hezleno), B 8 kiacce - 68 yacoB (2 yaca B Hezeno), B 9 knacce - 102 yaca (3 yaca B Hezemio).

Jlns  peanuzanmu  nporpammbl  ucronb3yetcss YMK  (npeamernas nuHus yu4eGHUKOB
[Meppimkua M. M., T'yrauk E. M., HUBanoB A. W., IletpoBa M. A.), HONYIICHHBIH K
MCII0JIb30BaHNUIO ITpHKa3oM Munnpocsemenus ot 21.09.2022 Ne 858.



1. Conepxxanue yueoHoro npeamera «@usuka»

Pa3nen 1. ®u3uka u e€ poJsib B NO3HAHUM OKPYKAIOLIEro MUpa.

®usnka — Hayka o npupoje. SBieHus npupoasl. PusndecKue SBICHUSA: MEXaHUYECKUE,
TEIUIOBBIE, JIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@usnueckue BenuuuHBL. M3mepenue ¢usnueckux BeanuuH. DUUYECKHUE MPUOOPHI.
[TorpemHocTh H3MepeHuit. MexayHapogHas CHCTEMA €IMHHIL.

Kak ¢usuka u npyrue ectecTBEHHbIE HAyKH M3y4yaroT Nmpupojy. EcrecTBeHHOHAy4YHBIN
METOJ IIO3HaHUA: HAOIIOJECHHE, IIOCTAaHOBKA HAYYHOIO BOIPOCA, BBIJBM)KEHUE TIHMIIOTE3,
OKCIEPUMEHT 10 TPOBEpKE THUMOTEe3, OOBsicHeHWEe HalmromaemMoro sBieHus. OmnucaHue
(U3UYECKUX SBJICHUHN C TOMOIIBIO MOJIEIICH.

Jemoncmpayuu.
1. MexaHudecKkue, TEIIOBbIe, JJIEKTPHIECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.
2. O®uznyeckue npubOpbl M Mpoleaypa MpsIMbIX HW3MEPEHHM AaHAJOroBBIM U

(G poBBIM TPHOOPOM.
Jlabopamopuvie pabomol u onvimol.

1. OrnpezesieHne EeHbI ACICHHS Kbl U3MEPUTEIBLHOTO ITprbdopa.

2. N3mepeHne paccTosiHUM.

3. N3mepenne o0bEMa KUIKOCTH B TBEPIOTO Tea.

4. Omnpenenenue pasMepoB MabIX TE.

5. W3mepenne temiiepaTypbl NpU MOMOILU >KHAKOCTHOTO TEPMOMETpPA U JIaTUYUKA
TeMIEPaTyphl.

6. [IpoBenenue uccne0BaHus MO MPOBEPKE TMIIOTE3bI: NAJbHOCTh MOJIETA IIapUKa,

MYLEHHOTO0 TOPU30HTAJIHO, TEM 00JIbIlIE, YeM OOJIbIIIE BHICOTA ITYCKA.

Pa3znen 2. IlepBoHayasibHble CBeIeHUSI 0 CTPOEHNH BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. OINBIThL, JI0Ka3bIBAKOIINE
JMCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkenue dactull BeniecTBa. CBA3b CKOPOCTH JIBMIKEHHUS YacTUIl C TeMIIEpaTypoil.
bpoynoBckoe aBmwkenue, muddysus. B3aumonelicTBHe YaCTHIl BEIIECTBA: NPHUTSHDKEHUE U
OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEH U  TBEPIBIX
(kpucTaIIMYecKuX) Tel. B3amMoCBsSI3b MEXIy CBOMCTBAMU BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX U MX AaTOMHOMOJIEKYJISIPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHhIX COCTOSHHUMA
BOJIBI.

Hemoncmpayuu.

1. HaGnronenue O6poyHOBCKOTO ABHKEHMSL.

2. Hab6monenue muddysum.

3. HaOnronenue siBaeHUH, OOBSCHAIONUXCSA MPUTSHKEHUEM WIM OTTaJKUBAaHUEM

YacTUI] BELECTBA.
Jlabopamopuvie padbomovl u onvimul.

1. OrneHka 1uaMeTpa aToMa METOJIOM PsIIOB (C UCTIONIb30BaHueM (pororpaduii).
2. OnbITHI MO HAOTIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CUJT MOJIEKYJISIPHOTO TIPUTSIKEHMUSL.

Pa3nen 3. /IBuikeHue U B3auMo/ielicTBHE TeJl.

Mexanuueckoe IBUXKEHHME. PaBHOMEpHOE U HepaBHOMEpHOE JBUkKEHHE. (CKOpOCTb.
CpenHss CKOpOCTh IPH HEPABHOMEPHOM JIBM)KEHUH. Pacd€r ImyTu U BpeMEeHU JBUKECHUSI.

SIBneHune mHepuMM. 3aKOH HMHEpUMM. B3aumoneicTBUE Ten Kak NPUYMHA W3MEHEHUs
CKOPOCTH JBMXEHMs Tesl. Macca kak mepa MHepTHOCTH Tena. IlnmoTHocTh BemectBa. CBS3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHUIE 00BEMA BEIIeCTBA.

Cuna kak XxapakTepucTMKa B3ammojencTBus Ten. Cuiia ynpyroctd u 3akoH ['yka.
W3mepeHne cuiibl ¢ MOMOIIBI0 JUHAMOMETpa. SIBieHHe TAroreHus M cwia TsokecTH. Cuiia
TSKECTH Ha ApYyrux IutaHerax. Bec tema. HeBecomocTh. CrokeHHE CWII, HANPABICHHBIX IO



ozHOI npsimoii. PaBHonelicTByromas cuil. Cuna TpeHus. TpeHue cKoabKEeHUsS U TPEHUE MOKOSL.
Tpenue B mpupoJie U TEXHHUKE.
Jemoncmpayuu.
Habmoienue MexaHu4eckoro JBUKEHHs Tena.
N3mepenne CKOpOCTH IPSIMOJIMHEUHOIO IBUKEHHUS.
Habntoienue siBieHUs] UHEPIIUH.
Habumronenne n3MeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEJL.
CpaBHeHHE MacC MO B3aUMOJECHCTBUIO TEJl.
CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJJHOW MPSMOH.
JIaﬁopamopnbte paodomut u onvimol.

ogakrwdE

1. Omnpeznenenne CKOPOCTH PABHOMEPHOTO IBMKEHUS (IIAapHUKa B )KUIKOCTH, MOJICITN
JIEKTPUUECKOr0 aBTOMOOWJISI U TaK Jlajee).

2. Omnpenenenue cpeaHel CKOPOCTH CKOJBKEHHs Opycka WM IIapuKa IIo
HAKJIOHHOM IJIOCKOCTH.

3. OnpezneneHue IIOTHOCTU TBEPAOIO TENA.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHUs (fedopMaluu) NpyKUHBI
OT NPUIIOKEHHON CHUJIBL.

S. OnbIThl, JI€MOHCTPUPYIOIINE 3aBUCHUMOCTb CHJIBI TPEHHUS CKOJbKEHHs OT Beca

TeJla ¥ XapaKkTepa COMPUKACAIOLINXCS ITOBEPXHOCTEH.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, KUIKOCTEN M ra30B.

Hapnenue. CrnocoObl yMEHBIIEHUS M yBEIWYEHHUs JaBieHus. JlaBieHue rasa.
3aBUCHUMOCTH JIaBJICHUSA ra3a oT 00béMa, TemnepaTypsl. [lepenada qaBneHust TBEPABIMU TEIAMH,
KUIKOCTSIMU M razamu. 3akoH [lackans. [THeBMaTnyeckue mMamuHbl. 3aBUCUMOCTD JABJICHHS
KUAKOCTU  OT TiyOuHbl. ['mapocrarnueckuit  mapanokc. CooOmjarommuecs  COCYJBI.
['mapaBiavueckue MEXaHU3MBbl.

Atmocdepa 3emin u atmochepHoe naBieHue. [IpHuuHBI CyIIECTBOBaHHS BO3IYIIHOM
obonouku 3emnu. Omeir Toppuueruin. M3mepenue armocdepHoOro nabiieHHs. 3aBUCHUMOCTb
aTMOC(EepHOTO JaBJIEHUS OT BBICOTBI HaJa ypoBHeM Mops. I[Ipubopsl mis wu3MepeHus
aTMOC(EPHOTO JaBJICHUS.

JleicTBHEe KUAKOCTM M Tra3a Ha IOIPY)KEHHOE B HHX TelO. BplTankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. BozgyxoruiaBanue.

Hemoncmpayuu.

1. 3aBHCHMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.

2 Ilepenada naBneHuUs KUIKOCTHIO U Fa3oM.

3 Coob1maronmecs: Cocy/sl.

4, I'mppaBnnueckuii mpecc.

5 [TposiBnenue neiicTBus aTMOCHEPHOTO AaBICHHUS.

6. 3aBUCHUMOCTh BBITQJIKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTU Tena u
IUIOTHOCTH KHUJIKOCTH.

7. PaBeHCTBO BBITAIKMBAIOIIEH CHJIBI BECY BBITECHEHHON KUAKOCTH.

8. VYcnoBue miuaBaHus TeN: IJIaBaHUE WIM IOTPYXKEHHE Tell B 3aBUCHUMOCTH OT

COOTHONIEHUS INIOTHOCTEN Tela U KUOKOCTH.
Jlabopamopmuvie padbomol u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJAE OT 00bEMa MOTPYXKEHHOW B
JKUJIKOCTB YaCTH TeJa.

2. OnpeneneHrie BBITAJKUBAIONIEH CHJIbI, AEHCTBYIOIIEH Ha TEJNO, MOTPY:KEHHOE B
JKUJIKOCTb.

3. [IpoBepka HE3aBUCHMMOCTH BBITAJKUBAIOIIEH CHJIbI, JCHCTBYIOIIEH Ha TEIO B
JKUJIKOCTH, OT MaccChl TeJa.

4. OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH

Ha TCJIIO B KHAKOCTHU, OT 00BEMa HOFPYH(éHHOﬁ B XUJAKOCTb 4aCTH TCJIa M OT IINIOTHOCTH
KHUAKOCTH.



o. KonctpynpoBanue apeoMmerpa WiIM KOHCTPYUPOBAHHUE JIOAKU U OMpeNeieHue eé
TPY30MOABEMHOCTH.

Pa3nen S. PaGora u MOIIHOCTD. JHEPrus.

Mexannyeckas padora. MOIIIHOCTb.

[IpocTeie MeXaHU3MBI: pblyar, OJOK, HaKJIOHHAs IUIOCKOCTh. [IpaBmio paBHOBeCHs
pbluara. [IpumeHenue npaBuia paBHOBECHS pblyara K OlOKy. «30J10TO€ MPaBUIIO» MEXAHUKH.
KIIJI mpocTsix Mexanu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.

Mexannueckass sHeprua. Kunetndeckas u mnoreHuuanpHass dHeprus. [Ipespamenue
OJIHOTO BUJIa MEXaHUUYECKON 3HEPTUU B JPYTroil. 3aKOH COXPAaHEHUs PHEPIUH B MEXAHUKE.

Hemoncmpayuu.

1. [Ipumepbl IPOCTHIX MEXaHU3MOB.

Jlabopamopnusie pabomot u onvimel.

1. Omnpenenenne pabOTBl CHIJIBI TPEHUS TPU PABHOMEPHOM JBMKCHUHU Teja IO
TOPU30HTAIILHOM TOBEPXHOCTH.

2. HccenenoBanue ycioBUi paBHOBECHUS pblyara.

3. N3mepenne KIIJ] HaKTOHHOM TIIIOCKOCTH.

4. M3yuyenune 3aK0Ha COXPAHEHUS MEXaHUYECKOU SHEPI M.

8 KNIACC

Pa3zneu 6. TeruioBbie ABJICHUSA.

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHMS BEILECTBA.
Macca u pa3Mepsl aTOMOB U MOJeKysl. ONBITHI, MOATBEPKIAIOIINE OCHOBHBIC ITOJOKECHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mopenu TBEPAOTO, KHUIKOTO U Ta3000pa3HOTO COCTOSIHUI BemecTBa. Kpucrammnaeckue
u amop¢ueie Tena. OOBSCHEHUE CBOWMCTB Tra3oB, >KMJIKOCTEH M TBEPIABIX T HAa OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-KUHETHYECKON Teopuu. CmauMBaHUE W KaMWUIAPHBIC SIBICHUS.
TennoBoe pacmIMpeHue U CxKaTue.

Temneparypa. CBsi3zb TeMmIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBIKEHUS YACTHII.
Buytpennsis sHeprus. CnocoObl HW3MEHEHHUS BHYTPEHHEH »JHepruu: Temionepeaaya u
coBepIrieHre paboThl. BUIBI TEIUIONIEpEaun: TEIIIONPOBOAHOCTh, KOHBEKITUS, H3TYyICHHUE.

KonnuecTBo TemmnoTel. YenabHas TEMIOEMKOCTh BEIIECTBA. TerIO00MEH U TEeIIoBOe
paBHOBecHe. YpaBHEHHE TeruioBOro OanaHca. [lnaBiieHne u OTBEpJeBaHUE KPUCTATTUHYECKUX
BEIECTB. YJeNbHas TemnoTa riaBieHus. [lapooOpasoBanue u KoHAeHcaunus. Fcmapenwue.
Kunenue. VYaenbHas Temiora mapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYpbl KHUIEHUS OT
aTMoc(epHOro TaBIeHHUS.

Brnaxnocts Bo3ayXa.

DHeprus TOIIMBa. Y IeiIbHas TEIJI0Ta CTOPAHUS.

[Mpunnuner pabotel TeroBbix asurateneit KIIJ[ temmoBoro npurarens. TersoBbie
JIBUTATENH U 3aLIUTa OKPY>KaroUIeH Cpeibl.

3aK0OH COXpaHEHUs U MIPEBPAILCHHS DHEPTUHU B TEIIOBBIX MPOIIECCaXx.

Hemoncmpayuu.

1. Habmonenne 6poyHOBCKOTO JIBUKEHUSI.

2. Habmronenue nuddysum.

3. Habmronenune siBieHui cMauMBaHUs M KaITWJUISIPHBIX SIBICHUH.

4. HabmrofeHue TernaoBoro pacimpeHust Te.

S. V3MeHeHrne MaBlieHHWs] Ta3a MpH HM3MEHEHHMH o00béMa W HarpeBaHUHM HIIH
OXJIaXKICHUHU.

6. [TpaBuia U3MepeHus: TEMITEPATYPHI.

7. Buns! Tenonepenauu.

8. OxuaxieHre Ipyu COBEPIICHUH PaOOTHI.

9. HarpeBanue npu coBepiieHMH pabOThl BHEIIHUMU CUJIAMHU.

10. CpaBHEHHE TEIIIOEMKOCTEN pa3INYHbIX BEIIECTB.
11. HaOmronenue Kurenus..



12.  HaGmroaeHune mOoCTOSHCTBA TEMIIEpaTyphl MPH IJIaBICHUH.
13. Moieny TEIOBBIX IBUTATENEH.
Jlabopamopuvie pabomul u onvimel.

1. OnbITh! IO OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO IIPUTSKEHUS.

2. OnbITHI 10 BhIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.

3. OnbIThl IO HAOJIOJEHUIO TEIUIOBOIO PACHIMPEHMSI Ta30B, XKUAKOCTEH U TBEPIBIX
Tell.

4. Onpeznenenue AaBIeHUs BO3AyXa B OAJUIOHE HINPHILIA.

S. OnbITHI, TEMOHCTPUPYIOIIKE 3aBUCUMOCTD JaBICHHUS BO3AyXa OT €ro o0béMa M
HarpeBaHus WINA OXJIaKICHUS.

6. [IpoBepka rumoTe3bl JUHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUIKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.

7. HabGmtonenne  u3MeHeHUsT BHYTPEHHEM  dSHeprum Tejla B pe3yjbTare
TEeIuIonepeiayy U padoThl BHEIIHUX CHJI.

8. HccnenoBanue sBieHHUs TErI00OMeHa NMPU CMEIIMBAHUM XOJOTHOW W TOpsSUei
BOJIBI.

9. OmnpeneneHue KOJIWYECTBA TEIUIOTHI, MOJTYYEHHOI'O BOJOM IpH TEIIOOOMEHE ¢

HarpeThbiM METAJUINYECKUM LIMJIMHAPOM.
10.  Ompenenenue yaeabHOH TEIUIOEMKOCTH BEIECTBA.
11.  Hccnenosanue mnpouecca ncnapeHus.
12.  Ompenenenue OTHOCUTEIHHOHN BIAYKHOCTH BO3/IyXa.
13.  Ompenenenue yaenbHOHN TEIUIOTHI MIABIEHUS JIBAA.

Paznen 7. DaekTrpuyeckue 1 MATHUTHbIE SIBJICHUS.

Onexrpuzanus Ten. /IBa poma 3IEKTpUYECKHX 3apsaoB. B3amMonmeicTBre 3apsuKeHHBIX
tes. 3akoH KysnoHa (3aBUCHMMOCTb CHJIBI B3aUMOJEWCTBHUS 3apsOKEHHBIX TNl OT BEIMYUHBI
3apsI0B M PACCTOSIHUS MKy TEIIaMH).

Onexrpudeckoe nojie. Hampspk€HHOCTH asiekTpuyeckoro nouis. [IpuHuun cyneprno3unuu
AIIEKTPUYECKHUX I0JIeH (Ha KaUECTBEHHOM YPOBHE).

Hocurenu snexkrpuyeckux 3apsiaoB. DJIEeMEHTApHBIA ayiekTpuueckuil 3apsan. CtpoeHue
aToma. [IpoBOTHUKY M TUDIIEKTPUKH. 3aKOH COXPAHEHUS SJIEKTPUIECKOTO 3apsiaa.

DNEeKTpUYecKuil TOK. YCJIOBUS CYIIECTBOBAHUS DSJIEKTPUYECKOrO TOKa. VICTOYHMKH
MIOCTOSTHHOTO TOKa. JIEHWCTBHUS AIIEKTPUYECKOTO TOKa (TEIIOBOE, XMMHYECKOE, MArHUTHOE).
DNEeKTpUYECKU TOK B )KUIKOCTAX U Ta3ax.

Onexktpuueckas uenb. Cuna Toka. OieKkTpuueckoe HampsbkeHue. ConpoTUBICHHE
NPOBOJHHUKA. YJIEIbHOE CONpPOTHBIEHME BemlecTBa. 3akoH Oma JUid  ydacTKa LEMH.
[TocnenoBarenbHOE U MapaieIbHOE COEUHEHHE TPOBOJHUKOB.

Pabota M MOIIHOCTH 3neKTpHuUecKoro Toka. 3akoH Jxoyns—JleHna. Dnekrpuueckue
IETH U TIOTPEOUTENH AIIEKTPUUYECKON SHEepruH B ObITy. KOpoTKOe 3aMbIkaHue.

ITocTrosiHHBIE MarHUTHL. B3aumojeicTBUE MOCTOSHHBIX MAarHWToB. MarHuTHoOe IIOJe.
MarnuTtHoe moje 3eMid M ero 3HaueHue Ui Ku3Hu Ha 3emuie. OmbIT Opcteaa. MaranutHoe
10JIe AJIEKTPUYECKOro ToKa. [IpuMeHeHune 31eKTpoMarHuToB B TEXHUKE. J{eficTBe MarHUTHOTO
MOJsl Ha TMPOBOJHUK C TOKOM. OJEKTPOJBHUTATENbh MOCTOSHHOTO TOKa. Vcmomp3oBaHue
3NIEKTPOABHUraTeNeil B TEXHHYECKUX YCTPOUCTBAX M HA TPAHCIOPTE.

OneiTel  @apages. SIBneHue anekTpomMarHuTHOW wuHAyKuuu. IlpaBumo JleHna.
OnextporeHeparop. CrnocoObl MONyYyeHHUs] AIEKTPUYECKONW SHEPruH. DIEKTPOCTAaHIUH Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DJIeKTpU3anus Tell.

JIBa pojia 3IEeKTPUUECKUX 3aps10B M B3aUMO/ICHCTBHE 3apPsKEHHBIX TEJ.
VYCeTpoiCTBO U IEHCTBHE IEKTPOCKOTA.

DnexkTpocTaTHuecKasi HHIYKIHS.

3aKOH COXpaHEeHHMsI AJIEKTPUUECKUX 3apsiIOB.

[TpOBOTHUKY U JUIIEKTPUKH.

ocoarwhE



7 MogenupoBaHue CUIOBBIX JTUHUHI 3JIEKTPAYECKOIO ITOJIS.
8. HcTOYHUKY TOCTOSTHHOTO TOKA.

9. JleficTBUSI 3NIEKTPUYECKOTO TOKA.

10. DIIEKTPUYECKUI TOK B )KHJIKOCTH.

11.  T'a30Bblii pa3ps.

12.  U3mepeHue cuibl TOKa aMIIEpMETPOM.

13.  U3mepeHue 3MeKTPUUECKOTO HAPSHKEHUST BOJIBTMETPOM.
14.  Peocrtat u Mara3uH CONPOTHBIICHUI.

15. BzaumoiericTBrEe ITOCTOSIHHBIX MArHUTOB.
16. MoaenupoBaHrue HEBO3MOKHOCTH Pa3ACIICHHsI MOJTOCOB MarHuTa.
17. MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

18. OneIT OpcTena.

19.  MarauTtHOe mojie ToKa. DIeKTPOMArHuT.

20.  [leiicTBHMEe MarHUTHOIO MOJIsl HA MPOBOJIHUK C TOKOM.

21.  DneKTpoJBUTATENh MOCTOSHHOTO TOKA.

22.  HccnenoBaHue sIBICHUS IEKTPOMArHUTHOM UHTYKITUH.

23.  Omprrer Dapanes.

24.  3aBUCHMMOCTb  HaNpaBJICHUS  HHIAYKIMOHHOTO TOKa OT  YCIOBUH  €ro
BO3HUKHOBCHUSI.

25.  DnekTporeHeparop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomol u onvimol.

1. OnbITBl 1O  HAONIOJCHHUIO  JJICKTPU3AIMHM  TEJN  HMHAYKIUEH ©  TpH
COIPUKOCHOBEHUH.

2. HccnenoBanue AeHCTBUS SJEKTPUYESCKOTO MOJISI HA TPOBOIHUKU M IMAJICKTPUKH.

3. COopka u IpoBepKa pabOTHI JEKTPUIESCKOH TSI TOCTOSIHHOTO TOKA.

4. M3mepeHune U peryJupoBaHUe CHITbI TOKA.

S5, W3mepenne u peryaupoBaHue HaIPsHKCHUS.

6. WccnenoBanre 3aBUCHMOCTH CHJIBI TOKA, MIYIIErO 4Yepe3 pe3MCTop, OT
COIPOTHUBIICHUS PE3UCTOPA U HAMPSLKEHHUS HA PE3UCTOPE.

7. OnbIThl, JEMOHCTPUPYIOIIAE 3aBHCUMOCTh 3JCKTPUYECKOTO CONPOTUBIICHUS
MIPOBOIHUKA OT €0 JUTHHBI, IJIOIIA/IH TOTIEPEUYHOr0 CCUCHHS U MaTepHaa.

8. [TpoBepka mpaBuiia CI0KESHUS HAMIPSDKEHHUH TPU TIOCIIEI0BATEIIEHOM COCIMHEHUH
JIBYX PE3UCTOPOB.

9. [TpoBepka nmpaBuIIa JUisi CHIIBI TOKA MPH MapalIeIbHOM COSTUHEHUN PE3UCTOPOB.

10.  Ompenencare pabOTHI AEKTPUICCKOTO TOKA, HIYIIETO Yepe3 PE3UCTOp.

11.  Ompenenenue MOIHOCTH JEKTPUUYECKOTO TOKA, BBIAETIAEMOI Ha pe3ucTope.

12.  HccnenoBanue 3aBUCHMOCTH CHIJIBI TOKa, WIYHOIETO dYepe3 JIaMIOYKy, OT
HaNpPsDKEHUS Ha HEH.

13.  Ompenenenune KI1J] HarpeBarens.

14.  HccnenoBaHue MarHUTHOTO B3aMMOJICHCTBHSI TOCTOSIHHBIX MarHUTOB.

15. U3ydyeHwe MarHUTHOIO MOJI IMOCTOSHHBIX MAarHUTOB IpPU UX OOBEIUHEHUH U
pa3elIeHNN.

16.  HccnenoBaHue NEHCTBHS JIEKTPHUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OmnbITbl, IEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI B3aMMOJEHCTBHS KaTYIIKH C
TOKOM M MarHuTa OT CUJIbl TOKA U HaIlpaBJIEHUs TOKa B KaTYIIKE.

18.  M3ydeHue neHCTBHS MAarHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM.

19.  KoHcTpympoBaHue U n3ydeHHe pabOThI AIEKTPOIBUTATEIS.

20.  Usmepenue KII/] anekTpoBUraTenbHOM yCTaHOBKH.

21. OneITBl 1O HWCCIEIOBAHUIO  SIBJICHUS  AJIEKTPOMATHUTHOM  HMHIYKIUU:
HCCIIEIOBAHUE U3MEHECHHI 3HAYECHUS U HAIIPABJICHUS MHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nea 8. Mexannuyeckue iBJICHHUS.



Mexanunueckoe aBumxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOr0 JIBM)KEHUA. PaBHOMepHOE NpsAMOJUHEIHOEe [BHXeHue. HepaBHomepHOE
npsiMoJIMHEeHoe JBMKeHue. CpedHsisi U MTHOBEHHasi CKOPOCTh Tejia IMPU HEPABHOMEPHOM
JBUKECHUH.

Yckopenne. PaBHOyckopeHHOe TpsiMONMHEHHOe BkeHHe. (CBOOOTHOE TaJICHUE.
Omnpithl ["anuies.

PaBHOMepHOE nBIKEHHE TIO OKpYy)KHOCTHU. [lepuon u wacrora obOpamenus. JIuneiinas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHUE.

IIepBb1it 3axkoH Hprotona. Bropoii 3akon Herotona. Tperuii 3akoH Herotona. IIpuHnun
CyNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akon ['yka. Cuna TpeHus: cuja TPEHHUS CKOJbXEHUsS, CHJIa TPEHUS
MIOKOS1, APYTUE BUABI TPEHUSI.

Cuna TSHKECTM M 3aKOH BCEMHUPHOTO TSTOTCHHS. YCKOPEHHE CBOOOIHOTO IaIeHUSI.
[Buwxenne maner Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeBecomocTs u
neperpy3KH.

PaBHoBecue MarepuanbHOil Touku. AOcoiOTHO TBEpAOE Teno. PaBHoBecue TBEPIOTO
TeJla ¢ 3aKPEIUIEHHON OChIO BpalleHusl. MOMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc tena. M3Menenne nmmynbca. Mnynbe cuiibl. 3aKOH COXpaHEHUs UMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanuueckass pabota U MOIIHOCTh. PaboTa cun TskecTd, ynpyroct, Tpenus. CBs3b
sHeprun u paboThl. [loTeHuManbHas >HEpPrusi Tejaa, MOJHITOrO HaJ TMOBEPXHOCTBHIO 3EMIIH.
[ToTeHumanbHas F3HEPTUsl C:kATOM NpyKkuHbl. Kunetnueckas sHeprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXpPaHEHUsI MEXaHUYECKON IHEPTUH.

Hemoncmpayuu.

1. Habmronnenne MexaHMYECKOro JIBUJKEHUS Tejda OTHOCUTEIBHO pAa3HbIX Tel
OTCYETA.

2. CpaBHeHue mnyreil U TpaeKTOpUM JBMKEHHUS OJHOTO M TOrO e Tela
OTHOCHUTEJIbHO PA3HBIX TEJ OTCYETA.

3. W3mepeHune ckopocTy U YCKOPEHHUS IPSMOJIMHENHOTO IBUKEHMUSI.

4. HccenenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHMUSL.

S. Habumronenne ABM>XeHUs Tesla o OKPYKHOCTH.

6. HaOnroneHne MexaHWYeCKUX SIBJICHUH, HPOMCXOJAIIMX B CHUCTEME OTcuéra
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JBMYKEHUU OTHOCHUTENILHO KaOuHeTa (GPU3UKH.

7. 3aBUCHUMOCTb YCKOPEHHMSI T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HA HETO CHUJIBL.

8. Habumronenne paBeHcTBa CUIT TPU B3aUMOJIEHCTBUU TEJL.

9. M3MmeHeHne Beca Tea IpU yCKOPEHHOM JBUKECHUU.

10.  Ilepemaua umITyibca pU B3aUMOJICHCTBUU TEJI.

11.  IIpeoGpa3zoBaHMs SHEPTUU IPU B3aUMOJCHCTBUU TEN.

12. CoxpaHeHHEe UMITYJIbCa IPU HEYIIPYTOM B3aUMOJICHCTBHU.

13.  CoxpaHeHHe UMITYJIbca MPU a0COTIOTHO YIPYTOM B3aMMOAEHCTBUH.
14.  HaGmroneHue peakTUBHOTO JBUKEHHUSL.

15.  CoxpaHeHHe MEXaHUYECKOM SHEpruy Mpu CBOOOJHOM MaCHUH.

16. CoxpaHeHHWe MEXaHWYCCKOW DHEPruu TPU JBMKCHHH TeNa IMOJd JCHCTBHEM
MPYKUHBI.

Jlabopamopuvie pabomol u onvimol.

1. KoHcTpynpoBanue TpakTa JijIsl pa3roHa U J1ajJbHEUIIEro paBHOMEPHOTO ABUKEHUS
MIapUKa WA TEIIeKKH.

2. Omnpenenenue cpeaHel CKOPOCTH CKOJBKEHHs OpycKa WM JIBIKEHUS [IapuKa 1o
HAKJIOHHOM INIOCKOCTH.

3. OrnpezenieHne YCKOPEHHS Tella TP paBHOYCKOPEHHOM JIBU)KEHHUH 110 HAKJIOHHOU
MJIOCKOCTH.

4. WccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JABUKEHUU

0e3 HavaJIbHOW CKOPOCTH.



d. [TpoBepka TUNOTE3BI: €CIU NMPU PABHOYCKOPEHHOM [BM)KEHUHU 0O€3 HadalbHOM
CKOPOCTH IYTH OTHOCSTCS KakK psJ HEYETHBIX YHCET, TO COOTBETCTBYIOIIME MPOMEXKYTKHU
BPEMEHU OJMHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHUSI CKOJIBKEHUS OT CHIJIBI HOPMAJIBHOTO
JTaBJICHUSL.

7. Onpenenenne ko3P huImeHTa TPESHUS CKOIBKCHHUS.

8. Omnpenenenue XECTKOCTU MPYKUHBI.

9. Onpenenenre padOThI CHIIBI TPEHUS TPU PABHOMEPHOM [BH)KCHUHU Teja IO

TOPU30HTAIILHON ITIOBEPXHOCTH.

10.  Ompenenenue paboOThl CUIIBI YIPYTOCTH IPU MOABEME IPy3a C UCIOJIb30BAaHUEM
HETOABIKHOTO U TIOABHYKHOTO OJIOKOB.

11.  M3ydeHue 3aKOHA COXpAaHEHMs YHEPIUU.

Paznen 9. Mexannuyeckue KoJieOaHUsI U BOJIHbI.

KonebarenpHoe nBmkeHne. OCHOBHBIE XapaKTEPUCTUKHM KOJICOAHWM: MEPUOJ, 4acTOTa,
aMIMTyna. MaremMaTudeckuii M INPYKMHHBIM MaATHUKU. lIpeBpamieHue sHepruu Ipu
KOJ1e0aTeIbHOM JIBHIKEHUU.

3aryxatomue Konebanus. Boinyxnennsie konedanus. Pesonanc. Mexannueckue BOJTHBI.
CaoiicTBa MexaHW4YeCKUX BOJIH. [IpofoapHbIe U MonepedHbie BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacripocTpaHeHusi. MexaHW4ecKue BOJHBI B TBEP/IOM TeJie, CEUCMUYECKUE BOTHBI.

3Byk. ' poMKOCTH 3ByKa M BbICOTAa TOHA. OTpakeHue 3ByKa. IH(Ppa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. Hab6mronenue konebanuit Tel 1o 1eWCTBUEM CHIIBI TSKECTH U CHIIBI YIIPYTOCTH.

2. Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

3. Haolmronenre BoIHYKIEHHBIX KOJIEOAHUN U PE30HAHCA.

4. Pacnpoctpanenue nmpo0bHBIX U MOMIEPEUHBIX BOJIH (Ha MOJICIH ).

S5, Haburoienne 3aBUCHMOCTH BBICOTHI 3BYKa OT 4aCTOTBHI.

6. AKYCTHYECKHI PE30HAHC.

Jlabopamopuvie pabomsl u onvimol.

1. Omnpenenenue 4acToThl U Meproia KoiaeOaHui MaTeMaTHYeCKOro MasTHHKA.

2. Omnpeznenenne 4acTOTHI U TIEPHOJa KOJIEOaHHIA TPY>)KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MepHOJa KOJeOaHUH MOJBEIIEHHOTO K HUTH Ipy3a
OT JUTUHBI HATH.

4. HccnenoBaHue 3aBUCMMOCTH Mepuojia KojeOaHWM NpPYKUHHOTO MasTHUKA OT
Macchl rpys3a.

S. [TpoBepka HE3aBUCUMOCTH NepuoJia KoJiebaHui rpys3a, MOABEIIEHHOTO0 K HUTH, OT
Macchl rpys3a.

6. OnbITl, AEMOHCTPHUPYIOLIUE 3aBUCHUMOCTb IEpHOAa KoJeOaHWH NpYKHUHHOTO
MasiTHAKA OT MacChl Ipy3a M KECTKOCTH MPY>KUHBI.

7. N3mepenue yckopeHHst cBOOOIHOTO MaIeHUs.

Pasznes 10. DieKTpoMarHuTHOE 1M0J1€ U JJIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMarHUTHOE TOJe. DJIEKTPOMArHUTHBIE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. [lIkana 37eKTpOMarHUTHBIX BOJIH. Vcrionb30BaHe 21€KTPOMArHUTHBIX BOJIH JJIS1 COTOBOM
CBSI3H.

DnexkTpoMarHuTHas npupoja ceera. CkopocTh cBeta. BoiHOBBIE CBOMCTBA CcBETA.

Hemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BonHoBbIe cBOliCTBa CBETA.

Jlabopamopuvie pabomul u onvimol.

1. N3ydeHne cBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIJIBHOTO TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBast monens cBera. Mcrounmkm cBera. [IpsiMonmmHelHOE pacripoCTpaHEHHE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. [11ockoe 3epkano. 3akoH OTpakeHHUs CBETA.



[Ipenomiienue cBeta. 3aKoH npeiaoMieHus cBeta. [lolHoe BHYTpeHHEe OTpakeHHUE CBETA.
Hcnonp30BaHre OTHOTO BHYTPEHHETO OTPAXKEHHUS B ONTHYECKUX CBETOBOAX.

JIunza. Xox nyweir B nmH3ze. OnTHueckas cuctema ¢oroammnapara, MHUKPOCKONa M
Teneckorna. ['1a3 kak ontudeckas cuctema. bin3opykocTs U 1abHO30PKOCTbD.

Paznoxenune Oenoro ceera B cmekTp. OmbiTel HpioToHa. CrokeHHE CHIEKTpaTbHBIX
uBseroB. /lucnepcus cpera.

Jemoncmpayuu.

[IpsimonuHetHOE pacpocTpaHeHHE CBETA.

OtpaxkeHue cBera.

[Toryuenue n300pakeHuii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomuenue ceera.

ONTUYECKUN CBETOBO/I.

Xon styueit B coOnparomei Junse.

XoJ1 1y4deil B paccenBarolei JIMH3E.

[Tony4yenue n300paKeHUi C MOMOIIBIO JIMH3.

[Tpunuun neiictBust Gporoarnmnapara, MUKPOCKOIIA U TEJIECKOMA.
0.  Mopensb rnasa.

1.  Paznoxenue 6€I0ro CBETa B CIICKTP.

12.  Tlomyuenue Genoro cBeTa IMPH CIOKEHUU CBETA PAa3HBIX IIBETOB.

Jlabopamopuusie pabomot u onvimel.

HccnenoBanue 3aBUCMMOCTH yIJla OTPAXKEHMsI CBETOBOTO Jlyya OT yrija MaJeHusl.

N3ydenne xapakTepuCTHK U300pakeHUs MTpeIMETa B MIIOCKOM 3epKaJie.

HccnenoBanue 3aBUCMMOCTH yIila MPEJIOMJICHHSI CBETOBOTO Jiyya OT YIJia IaJeHUs Ha

IPaHUIE «BO3yX—CTEKIIO».

[Tonyuenue n300paskeHH ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenue (HOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TUH3HI.

OnbIThI 110 Pa3yIKEHUIO OEJI0Tr0 CBETa B CIIEKTP.

OnpIThl MO BOCHPUSATHIO IIBETa MPEAMETOB IMPH HMX HAONIOJCHUU dYepe3 IIBETOBBIC

GUIBTPHL

Pa3nen 12. KBaHTOBBIE SIBJICHHS.

OmnsiThl Pezepdopra u nnanerapHas Mojiens atoMa. Mozens aroma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPBI.

PagnoaktuBHOCTh. Anb(da, Oera- u ramma-uznydeHus. CTpoeHHE AaTOMHOTO sJpa.
Hyknonnass mopens aromHoro sapa. HM3orombl. PammoaktrBHBIE mnpeBpamneHus. Ilepuon
HOJIypacmaaa aTOMHBIX siiep.

SnepHble peakiyy. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MacCCOBOTO UMCEN. DHEPIUsl CBSI3U
aTOMHBIX szep. CBA3b Macchl M dHepruM. Peakuuu cuHTe3a u aeneHus sanep. Mcrounukn
sHeprun CosHIA U 3BE3 .

SnepnHas sHepreruka. JlecTBUs paAMOAKTUBHBIX U3JyYEHUI HA )KUBbIE OPraHU3MBI.

Hemoncmpayuu.

RRoOoo~NoOR~wNE

1. CHeKTpbl U3JIy4€HUs U TIOTJIOIIECHHUS.

2. CrieKTpbl pa3aMyHbIX T'a30B.

3. CrnekTtp Bomopoza.

4. Habmonenune tpekoB B kamepe BuibcoHa.

5. Pabora cuérurka MOHU3UPYIOIUX U3TYUESHUH.

6. Perucrpanus uzinydeHus NpUpOIHBIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. Habmroienue CriomHbIX ¥ IMHEHYAThIX CIIEKTPOB U3JTy4EHHUSI.

2. HccnenoBanue TPeKoB: U3MEPEHHE SHEPIMU YACTULBI 110 TOPMO3HOMY MYTH (I10
dororpadusim).

3. W3mepenue painoakTUBHOTO (hoHa.

IHoBTOpHTE/ILHO-000011IAKOIIUI MOLYJIb.



[ToBTOpUTENBEHO-0000IIAIONINIT  MOAYNIb MpeaHa3HAueH /s CHCTEMaTH3aluud |
0000IICHNST TPEIMETHOTO COJIEPKAHUSI M OMNBbITa JEATEILHOCTH, TPUOOPETEHHOTO TIpHU
HU3YUCHUHM BCCIO0 Kypca CI)I/ISI/IKI/I, a TakKKC JIs1 MOATOTOBKM K OCHOBHOMY TI'OCYJapCTBCHHOMY
9K3aMeHy o (pusmKe A 00yUdaroluXcsl, BHIOPABUINX ATOT y4EOHBIN MpeMeT.

[Ipy wu3ydeHMM JAQHHOTO MOIYJIA PEAIM3YIOTCI U CUCTEMATU3UPYHOTCS  BUIBI
NEeSTENIbHOCTH, Ha OCHOBE KOTOPBIX oOOecrnedyuBaeTcss JOCTHKEHHE MPEAMETHBIX |
MeTaIpeIMETHBIX IUIAHUPYEMBIX pe3ynbTaToB o0yueHus, dopmupyercs
€CTeCTBEHHOHAYYHasi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIECIOBAaHUS SBICHUIA
npupoabl M TCXHUKH, OBJIAJACHUC YMCHUAMHU 06’b$ICHSITB (I)I/I3I/ILICCKI/IG SABJICHUS, HNPUMCHSIA
MOJIy4YeHHBIC 3HAHUS, PEllIaTh 3a7a4ud, B TOM YHCIIE KAUeCTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[IpyHIMNIAAIBHO JEATEIbHOCTHBIA XapaKTep JAaHHOIO pas3fesia peanu3yercs 3a CUer
TOT0, YTO 00y4alOIINeCs BBIMOIHSIIOT 33JaHUsI, B KOTOPBIX UM MpEJIaraeTcs:

Ha OCHOBE IOJYYCHHBIX 3HAHUU pacro3HaBaTb M HAYYHO OOBSICHATH (U3UUECKHE
SBJICHUS B OKPY>KaIOIlel MPUPO/Ie U TTOBCETHEBHOM KU3HU;

HCII0JIb30BATh HAYYHBIC MCTOAbI NCCICAOBAHUA (1)I/ISI/I‘ICCKI/IX S'IBJICHI/II;'I, B TOM YHCJIC IJIA
MPOBEPKHU THIIOTE3 U MOJTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

O6’I)$ICH$ITB HAay4HBIC OCHOBBI HauOoJiee BaXHBbIX IIOCTI/DKCHI/Iﬁ COBPCMCHHBIX
TEXHOJIOTHi, HapUMep, MPAKTHUYECKOTO HCIOJIIb30BAHUS PA3JIMYHBIX MCTOYHUKOB SHEPTrUU Ha
OCHOBC 3aKOHa NPCBpaliCHUA U COXPAHCHUSA BCCX U3BCCTHBIX BUIO0OB SHCPIUH.

[11. IlnanupyemMblie pe3yJIbTATHI OCBOCHUS Y4€OHOI0 MpeaMeTa

«Du3uKa»
W3ydenue pu3mku Ha ypoBHE OCHOBHOTO OOIIETr0 OOpa30BaHUS HAIPaBICHO Ha JOCTI)KEHUE
JMYHOCTHBIX, METAIIPEAMETHBIX U IIPEIMETHBIX 00pa30BaTEIbHbIX PE3YIbTATOB.

B pesynpraTe wu3ydeHuss (¢GU3MKH Ha YpPOBHE OCHOBHOTO oOOIIero oO0pa3oBaHUd Yy
oOyuarormierocst OynyT c()OpMUpPOBAHBI CIEIYIOIINE JIMYHOCTHBIC PE3YIbTATHI B YACTH:
1) maTpuoTU4eCcKOro BOCIIUTAHUS:
- IPOSIBJICHWE HWHTEpeca K HCTOPUU M COBPEMEHHOMY COCTOSHUIO POCCHICKOH (H3NYECKOit
HayKH;
- LIEHHOCTHOE OTHOILEHUE K TIOCTHKEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;
2) rpaIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
- TOTOBHOCTh K AaKTHMBHOMY YYacTHIO B OOCYXJE€HHU OOIIECTBEHHO 3HAYMMBIX U STHYECKHX
npo0JeM, CBI3aHHBIX ¢ IPAKTUYECKUM MPUMEHEHUEM TOCTHXKEHUN (PU3HKHY;
- OCO3HAHME BAKHOCTH MOPAIbHO-ITUUECKHUX IMPUHIUIIOB B I€ATEIbHOCTH YUEHOTO;
3) 3¢cTeTH4eCKOro BOCTIUTAHUS
- BOCIIPUSITHE JCTETUYECKUX KauyecTB (U3NYECKOM Hayku: €€ TapMOHHYHOIO IOCTPOEHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 MIO3HAHMA:
- OCO3HAHME LIEHHOCTH (PU3MUECKON HAyKHU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHNA, BAJKHEUILIEH COCTABIISIONIEH KYJIbTYpHI;
- pa3BUTHE HAY4YHOI J1H0003HATENFHOCTH, HHTEpPECa K UCCIIEA0BATEIbCKON AeATEIbHOCTH;
5) popmupoBaHus KyJbTYPHI 310POBbSI H IMOLMOHAJIBLHOIO 0JIArONOTYYHs:
- OCO3HAHHME LIEHHOCTH 0e30MacHoro o0pasza *HM3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHMpE,
BaXHOCTU TPaBHJI OE30MAaCHOTO MOBEJIEHUS Ha TPAHCIOPTE, Ha J0pOrax, ¢ 3JEKTPUUECKUM U
TEIIOBBIM 000PYZ0OBaHUEM B JOMAIIHUX YCIOBHUSX;
- chopMUPOBAaHHOCTH HaBBIKA peieKCUU, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY W TaKOTO Ke
IIpaBa y Ipyroro 4ejoBeKa;
6) TPy10BOT0 BOCIIUTAHMS:
- aKTUBHOE Y4YacTHE B PELICHWU MpPaKTHYECKHX 3agad (B paMKax CeMbH, 00pa3zoBaTeIbHOMH
OpraHM3aly, ropojia, Kpas) TEXHOJIOIMYECKON U COLMATbHOM HAIlpaBI€HHOCTH, TPEOYIOIINX B
TOM 4Hcie U GU3NUYECKUX 3HAHUMH;
- HHTEpEC K MPaKTUYECKOMY U3yUeHUI0 Tpodeccuil, CBSI3aHHBIX C (PU3UKOIL;




7) 3K0JI0TM4YEeCKOT0 BOCITUTAHUSA:
- OpUCHTAIlMsI Ha TPUMEHEHHE (GU3MYECKUX 3HAHWM I8 penieHus 3ajad B 00JacTu
OKPYKAIOIICH CPeJlbl, TUTAHUPOBAHUS MOCTYMKOB U OIEHKH WX BO3MOXHBIX IMMOCIICICTBUHN IS
OKPY’KaIOIIIEH CPEIbI;
- OCO3HAHME TI00ATLHOTO XapaKTepa IKOJIOTUYSCKUX MPOOIIeM U IyTel UX PEIICHUS;
8) apanTanum K M3MEHSIIOUIUMCSH YCJIOBUSAM COIMATBHON U PUPOJIHOM Cpeabl:
- MOTPEOHOCTh BO B3aUMOJICHCTBUU IPH BBHIMOJIHCHUN HCCICIOBAHUN U MPOCKTOB (PUIUUCCKOM
HaIPaBJIECHHOCTH, OTKPBITOCTb ONBITY ¥ 3HAHHSM JPYTHX;
- MIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO JIeATETHbHOCTh;
- MOTPeOHOCTh B (DOPMUPOBAHUHU HOBBIX 3HAHUMN, B TOM 4HuCiIe POPMYIHPOBATH WJIEH, TIOHSITHS,
TUTIOTE3bI O (PU3HUECKUX O0BEKTaX U SBICHHUSIX;
- 0CO3HaHHE Je(HUIMTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 0071aCTH (DU3HKH;
- IJITAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DM3MUECKUX 3HAHUIA;
- CTpEMJICHUE aHAJIM3UPOBATh U BBIABISATH B3aMMOCBSI3HM MPUPOJIBI, OOIIECTBA U SKOHOMHKH, B
TOM YHUCJIE C UCTIOIh30BAHUEM (PU3NICCKUX 3HAHUN;
- OIIEHKA CBOMX JICUCTBHUH C yU4ETOM BIUSHUS HA OKPYXKAIOUIYIO CPEAY, BO3MOKHBIX TJI00ATbHBIX
IMOCJICICTBUM.
METAIIPEMETHBIE PE3YJIbTATBI

B pesymbrare ocBoeHHs TporpaMMbl 10 (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi y oOyuvaromerocss OyayT chOpMUPOBAHBI MeTanpeIMeTHbIe pPe3yJibTaThl,
BKJIIOUAIONTUE TIO3HABATEIbHBIC YHHBEpPCAJIbHBIC YYeOHBIC JICHCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCaJIbHbIC yueOHbIE NCUCTBUS, PETYISITUBHBIC YHUBEPCAIbHbIC yUeOHbIE NEHCTBUS.
IMo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS
Ba3oBrble Jilornueckme JeiicTBUA:

BBISIBJISITh M XapaKTePU30BaTh CYIICCTBCHHBIC PU3HAKN OOBEKTOB (SBJICHHUI);

yCTaHABIIMBATh CYIIECTBEHHBIN MPHU3HAK KJIacCU(pUKALUU, OCHOBAHUS AJIsi 000OIICHUS U
CpaBHCHHS,

BBISIBIIATH 3aKOHOMEPHOCTH W IMPOTHUBOPEUHS B paccMaTpuBaeMbIX (DaKTaxX, JaHHBIX U
HAOJIOICHUSX, OTHOCSAIIMXCS K (PU3UUCCKHUM SIBIICHUSIM;

BBISIBJISITH MIPUYUHHO-CJICJCTBEHHBIC CBA3M MPU H3YYCHHH (U3MYECKUX SIBICHUUA U
MIPOIIECCOB, JIEJIaTh BBIBOJIBI C UCITOJIb30BAHUEM JICTYKTUBHBIX U MHIYKTUBHBIX YMO3aKITFOUCHUH,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (DU3UYECKUX BETUYHH;

CaMOCTOSITENIbHO BBIOMpPATh croco0 pelieHus: yueOHo (pu3nueckoi 3a1auu (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pEIIEHUs, BHIOOp Hanboliee MOAXOSIIET0 ¢ YYETOM CaMOCTOSTEIHHO
BBIJICTICHHBIX KPUTEPHUER).
ba3oBble uccienoBaTeabCKue JeiiCTBHS .

MCIIOJIH30BaTh BOMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT TTO3HAHNS,

MPOBOAMTH MO CAMOCTOSITENIbHO COCTABICHHOMY TUIaHY OIBIT, HECIOXKHBIA (PU3NUECKHI
AKCIIEPUMEHT, HEOOJIbIIIOE HCCIIeIOBAaHNE (DU3NUECKOTO SBJICHMUS;

OIICHMBAaTh Ha TMPUMEHUMOCTb U JOCTOBEPHOCTh WMH(OPMAIHIO, MOIYUYEHHYIO B XOJIE
MCCJIEIOBAHMS WIIH SKCIIEPUMEHTA;

CaMOCTOSITENNbHO (OPMYIUPOBATH OOOOIIEHUS U BBIBOJBI TIO PE3yJIbTaTaM MPOBEAEHHOTO
HAOJII0JICHUS, OIIbITA, UCCIICIOBAHMS,

MPOTHO3MPOBATh BO3MOXKHOE JajbHeiIiee pa3BUTHE (U3UUYECKUX TMPOIECCOB, a TaKXKe
BBIJIBUTATh TPEIOJI0KEHUS 00 X Pa3BUTHUHU B HOBBIX YCIIOBHUSX W KOHTEKCTAX.

Pabora ¢ nnopmanmeii:

NPUMEHSTh Pa3IMIHbIE METOJbI, MHCTPYMEHTHI W 3allpOChl TPU IOHCKE W OTOOpE
uH(pOpPMAIIUK WK JAHHBIX ¢ YU4ETOM MPEIIOKEHHON yueOHoM (hru3nueckoi 3a1auu;

AHAIM3UPOBATh, CHCTEMATH3UPOBATh M HHTEPIPETHUPOBATH HH(POPMAIHIO Pa3THIHBIX
BUJIOB U (DOPM TMpe/ICTaBICHMUS;

CaMOCTOSITENIbHO BbIOMpaTh ONTHMAaJbHYIO (GOpMYy MpeAcCTaBleHUus HHPOpMALMU U
WTIOCTPUPOBATH peliaeMble 3a7aui HECIIOKHBIMU CXeMaMH, TharpaMMaMu, WHOHW rpadukoi u
UX KOMOMHAILUSIMH.



KoMMyHuKaTHBHBIE YHHBepPcAIbHbIE YUeOHbI€ el CTBHUS:

B Xole OOCYXAeHHs y4eOHOro maTepualia, pe3yjabTaTOB JabOpaTOpHBIX pPaboOT u
MPOEKTOB 3a/I1aBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMbl W BBICKA3bIBATh HJICH,
HAIleJICHHbIE Ha PelleHUe 33/1a4u 1 MO Iep KaHue O0J1aroKeaTeIbHOCTH OOIICHNUS;

COMOCTABJISITH CBOM CYXACHHS C CYXKICHUSMH JPYTHX YYaCTHUKOB JIMAJIOra,
00HapyXHUBaTh pa3In4yKe U CXOJCTBO MO3UIIHII;

BBIPAXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

nyOIMYHO  TPEACTABISITH  PE3YydbTAaThl  BBINOJHEHHOTO  (U3UYECKOTO  OIbITa
(9KCTIepUMEHTA, UCCIIEIOBAHUS, TIPOCKTA);

MOHMMATh U UCIIOJIb30BAaTh MPEUMYILECTBA KOMAHIHON U MHAUBHUIYaAIBbHON paboThl Mpu
peLIeHNH KOHKPETHON (PU3UIECKOM MPOoOIeMBbI;

NPUHUMATh IIeId COBMECTHOW JI€ATEIbHOCTH, OpPraHU30BBIBATH JACUCTBUA IO €&
JIOCTHXKEHUIO: PaclpeiesTh PO, 00CYX AaTh MPOLECChl U Pe3yJbTaThl COBMECTHOU PaOOTHI,
0000111aTh MHEHHUS HECKOJIBKUX JIIOIEH;

BBITIOJHATh CBOKO YacTh pabOThI, JOCTHTas KAadyeCTBEHHOTO pe3yibTaTa MO CBOEMY
HAIPABJICHUIO U KOOPAUHUPYS CBOU JCUCTBHUSA C APYTUMU YJICHAMH KOMAaH/IbI;

OIICHUBATh KaYECTBO CBOETO BKJIAJIa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIILHO
c(hOpMYyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIEe 1eiiCTBUS
Camoopranu3amnus:

BBISIBJISITH TTPOOJIEMBI B JKU3HCHHBIX M YYEOHBIX CHUTYAIUSX, TPEOYIOMUX I PEIICHUS
buznyeCKuX 3HAHHUI;

OPUEHTUPOBATLCS B PA3JIUYHBIX IOJXO0JAX TNPUHATHS pPEIIeHUH (MHIUBHIYyaIBHOE,
MPUHITHE PELICHUS B TPYIIe, MPUHATHE PELICHUHN IPYIIIOii);

CaMOCTOSITCIILHO COCTAaBIISITh AITOPUTM peIIeHUs (PU3NYCCKOW 3aJadyu WIH IUIaHa
UCCIIEIOBAaHMUSI €  Y4€TOM HMEIOLIUXCS PECypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEeHTHPOBATH MpeIjIaraeMble BAPUAHTHI PEIICHUMH;

Jiesath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a peIlleHuE.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:

JaBaTh aJIEKBaTHYIO OLICHKY CUTYallUU U IpeJiaraTh IiaH e€ N3MEHEHNUS,

OOBSCHATH TIPUYMHBI JIOCTIOKEHUS (HEJIOCTIDKCHUS) PE3yJIbTaTOB JICATEIIHHOCTH, 1aBaTh
OIICHKY MTPHOOPETEHHOMY OIIBITY;

BHOCHTH KOPPEKTHBBI B JICATCIBHOCTh (B TOM YHCJIC B XOJ| BBIIOJHEHUS (PU3UIECKOTO
WCCIICIOBAaHMSI WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBILIUXCS CHUTYaIlUH,
YCTAaHOBJICHHBIX OMIMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE Pe3yIbTaTa IENH U YCIOBUSIM;

CTaBUTH Ce0S HA MECTO JPYroro 4ejoBeKa B XOJE CIOpa WM TUCKYCCHM Ha HAYIHYIO
TeMy, TOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro;

npu3HaBaTh CBOE TPaBO Ha OMIMOKY TpH penieHnd (U3WYECKUX 3a7ad WIH B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE K€ MPaBO JPYTOTo.

MNPEJIMETHBIE PE3YJIBTATHI
K xoHIiy 00yueHus B 7 kjacce IpeaMeTHbIe Pe3yIbTaThl HA 6a30BOM YPOBHE JOJKHBI OTPAKaTh
c(hOpMHUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUMN:

UCIIONIb30BAaTh TOHATHA: (U3MUECKHEe U XHUMUYECKUE SIBICHUS, HaOII0JeHUeE,
9KCIIEPUMEHT, MOJICITh, TUITOTE3a, CAMHUIBI (PU3NICCKUX BEIIMIMH, aTOM, MOJICKYJIa, arperaTHbIC
cOoCcTOSHUSL  BemiecTBa  (TBEpIOE, IJKUIOKOE, Ta3000pa3HOE), MEXaHWYEeCKOe JIBIKEHUE
(paBHOMEpHOE, HEPaBHOMEpPHOE, MPSIMOJIIMHEHHOE), TPAaCKTOpHUs, PaBHOJCHCTBYIOIIAs CHUIIA,
nedopmarus (ynpyrasi, niIacTHUecKas ), HeBECOMOCTbh, COOOIIAIOIINECS COCYIbI;

paznuyath sBIeHus (AudQdy3us, TEMIO0BOE IBMKCHHE YACTHUI[ BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE IBUKEHHUE, WHEPIIHsI, B3aUMOJICHCTBUE Tell, pABHOBECUE TBEPIBIX
TeJ C 3aKpeIUIEHHON OCBhIO BpAICHHUS, Iepeaada JaBICHHUS TBEPIBIMHA TeJaMH, YKHJIKOCTIMH U
razamu, arMocdepHoe HaBJICHUE, TUIaBaHHWE TeN, MPEBPAILICHUS MEXaHWYeCKOW SHEpruu) Imo



ONMCAHHUIO HUX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
(bu3HIecKoe SBICHHUCE,

pacrio3HaBaTh NPOSIBICHUE M3YUYEHHBIX (PU3NYECKUX SBICHUN B OKPY)KAIOLIEM MHpE, B
TOM uHclie (PU3NYECKHE SIBIICHUS B IPUPOJIE: IPUMEPHI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B
JKUBOM U HEXUBOM IIPUPOJE, NCUCTBUE CWIBI TPEHUS B IPUPOJE U TEXHUKE, BIIUSIHHE
aTMOC(EpHOTro JIaBJICHUs Ha JKUBOW OpraHusM, IUIaBaHHE pbIO, pblYaru B Telle 4yelloBeKa, MpHU
ATOM TMEPEeBOAMTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBLACISATH CYIIECTBEHHBIE CBOWMCTBA
(mpu3HakK) GU3NIECKUX SBICHUH;

OIKCHIBATh M3YYCHHBIC CBOWCTBA TNl U (PU3MUECKUE SBICHMS, MCIONB3YS (hU3MUYECKHE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEAHSAS CKOPOCTb,
CWJIa YIPYTOCTH, CUJa TSDKECTH, BEC Teja, Cujla TPEHUs, JaBiieHue (TBEPAOro Tela, KHUJIKOCTH,
ra3a), BbITAJIKUBAIOLIAs CHJIa, MEXaHUYecKas paboTa, MOLIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIBI,
KOO(QHUIMEHT TOJIE3HOTO NEHCTBHS MEXaHW3MOB, KHUHETUYECKas W MOTEHIMalbHAs SHEPTrus),
P OINUCAHUU TPABWIBHO TPAKTOBaTh (DU3MYECKUH CMBICI MCIIOJIB3YEMbIX BEJIWYMH, HX
0003HAUCHHSI U EIMHUIBI (PU3UYECKUX BEIMYHH, HAXOJUThb (POPMYJIbI, CBSA3BIBAIOIINE TAHHYIO
(GU3nMYecKyr0 BEJIMYMHY C JAPYTMMHU BEIMYMHAMHU, CTPOUTH I'paMKU M3YyYEHHBIX 3aBHUCHMOCTEH
(U3HUYECKUX BEINYHH,

XapakTepu3oBaTh CBOWCTBA Tel, (PU3NUECKUE SBJICHUS U MPOLECCHI, UCIONb3Ys MpaBUiIa
CJIOKEHMsI CHJI (BJIOJIb OJJHOM MpsiMOit), 3akoH I'yka, 3akoH [lackais, 3akoH Apxumena, npaBuio
paBHOBecHsI pbruara (0J10Ka), «30JI0TO€ MIPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHMs MEXaHUUYECKOU
OHEPTUU, TpPH O3TOM JaBaTh CJOBECHYI0 (OPMYIMPOBKY 3aKOHa M 3alUCBIBaTh €ro
MaTeMaTHYECKOE BbIPAXKECHUE;

OOBSICHATH (PU3NUYECKHE SBICHHSI, IPOLIECCHI U CBOWCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE
CUTYallUi MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISABIATh IPUUMHHO-CIICACTBEHHbBIE CBA3H,
CTpPOUTh OOBSCHEHHWE M3 1—2 JIOrMYecKHMX IIAaroB C OMoOpoid Ha 1—2 HM3yyeHHBIX CBOWCTBA
bu3nuecKkux sBICHUN, PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemaTh pacu€THBIE 3amaud B 1—2 JCWCTBUS, WCIONB3Ys 3aKOHBI W (HOpMYJIHI,
CBsI3bIBalOIME (DU3MUYECKHE BEJIMYMHBI: Ha OCHOBE aHalU3a YCJIOBMS 3aJayd 3allUChIBAaTh
KpaTKOE YCIIOBUE, IOJACTaBIATh (U3NYECKUE BEJIWYMHBI B (OPMYJbl U IPOBOAUTH PACUETHI,
HaXOJIUTh CIIPAaBOYHbIE JaHHbIC, HEOOXOAUMBIE ISl PELICHUs 3ajiay, OLIEHUBATh PEAUCTUYHOCTh
MOJTY4YeHHOW (PU3NUECKON BETUYUHBI;

pacrio3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOIIN (PU3HUECKUX METOJIOB,
B OIMCAHUU HCCIIEIOBaHUS BBIIEIATH MPOBEPSEMOE NPEANONIOKEHNE (TUIOTEe3Y), pa3indyarh U
UHTEPIPETHPOBATH MOJTYYEHHBIH PE3yJIbTaT, HAXOJUTh OIIMOKH B XOJI€ OIbITA, J€JaTh BHIBOABI
0 €ro pe3yJbTaTam;

IPOBOJUTH OMBITHI 10 HAOMIONEHUIO (U3NYECKUX SBJICHUN WM (PU3MYECKHX CBOMCTB
Ten: GOopMYyIUpPOBaTH MPOBEPSEMbIE MTPENIIOIOKEHHSI, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO
000pyI0BaHUs, 3aUCHIBATH X0 ONbITa U (POPMYIUPOBATH BHIBOJIBI;

BBITMOJHATh NPSIMbIE M3MEPEHHSI PACCTOSIHUS, BPEMEHH, MAacchl Teia, 00bEMa, CUJIbl U
TEMIIepaTypbl ¢ UCIOJIb30BAaHUEM AaHAJIOTOBBIX M LHU(POBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS
pUOOPOB C YUETOM 3aJaHHOM aOCOMIOTHOM MOTPEIIHOCTA U3MEPECHHUI;

IPOBOJUTH HCCIIEIOBAaHUE 3aBHCUMOCTH OJHOHM (pu3MuecKol BeNWYMHBI OT JPYrou ¢
HCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH PaBHOMEPHO JIBUXKYILIETOCs Tela OT
BPEMEHHU JIBUKECHHUs Teja, CHJIbI TPEHHUS CKOJBKEHHUs OT Beca Tejla, KauecTBa 0OpaboOTKU
MOBEPXHOCTEN T€T U HE3aBHUCUMOCTH CHJIBI TPEHUS OT IUIOMIAAN CONPUKOCHOBEHHUS Tell, CHIIbI
YIPYTrOoCTH OT YJUIMHEHUS MPYKHUHBI, BBITAIKHBAIOIIEH CHIIBI OT 00bEMa MOrpyKEHHON yacTu
Tela U OT IUIOTHOCTH >KUIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TIyOMHBI, Ha
KOTOPYIO TOTPYXKEHO TeJO, YCIOBHMH IUIAaBaHUS TeJ, YCIOBHM paBHOBECHs pblyara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUU Y4eOHOTO MCCIEOBAHUS, COOMPATh YCTAHOBKY M BBINOJHSATH
U3MEpeHus, cienysd MpeIoKeHHOMY IUIaHy, (DUKCHpPOBaTh pe3yJbTaThl IOJy4YE€HHOH
3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHJE NPEIJIOKEHHBIX TaOMUI M TpaduKoB, AeNaTh
BBIBO/JIbI 110 P€3YJIbTaTaM UCCIIEJOBAHMSI;



NPOBOJIUTH KOCBEHHBIE M3MEpPeHHS (U3NYECKUX BEIWYMH (TJIOTHOCTH BEIECTBA
KMJIKOCTH U TBEPAOIO TeNa, CUJa TPEHMs CKOJIbKEHMs, AABJICHHE BO31YXa, BBITAIKMBAIOIIASL
cuIia, JIEHCTBYIOIIAs Ha MOTPYKEHHOE B KHUJIKOCTh TENO, KOAPPHUIMEHT MOJIE3HOTO JeHCTBUS
IPOCTBIX MEXAHU3MOB), CIEys IPEIOKEHHOW MHCTPYKLIMH: NPH BBIIOJHEHUU H3MEPEHUH
coOuparh SKCIIEPUMEHTATIBHYIO YCTAHOBKY U BBIUMCIISATH 3HAUEHUE NCKOMOM BEIMUMHBI,

coOuoaTh MpaBWwia TEXHUKU O€30MacHOCTM MNpu  pabore ¢ J1abopaTOpHBIM
000pyI0BaHKEM;

yKa3bplBaTh IPHUHLMIBL JEHCTBUS NPUOOPOB U TEXHUYECKMX YCTPOWCTB: BECHI,
TEPMOMETpP, IHUHAMOMETpP, COOOIIAIOIIMECS COCYyIbl, OapoMeTp, pbluar, HOABMKHBIA U
HEMOABKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapaKkTepU30BaTh MPUHLIUIIBI ICHCTBUS N3YUYEHHBIX MPHOOPOB U TEXHUUECKUX YCTPOHCTB
C Omopoil Ha uX onucaHus (B TOM 4Hcie: MOALIMIIHUKY, YCTPOICTBO BOJONPOBOJA,
TUIPABIMYECKUM IIPECC, MAaHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, apeoOMETP), MCIOJb3Ys
3HAHUS O CBOMCTBAaX (PU3MUYECKUX SBICHUH M HeoOXoauMble (PU3MUECKUE 3aKOHBl U
3aKOHOMEPHOCTH;

OPUBOANUTh HpUMEpPbl (HAXOAUTh HHGOPMALKIO O MpPUMEpax) MPAKTHYECKOIO
UCTIOIb30BaHUS (PM3NYECKUX 3HAHWN B TIOBCEJIHEBHOW JKU3HM /IS oOecTiedeHns 0€301macHOCTH
npu oOpaleHuu ¢ npubopaMM U TEXHUYECKUMM YCTPOMCTBAMHU, COXpPAHEHHUs 30pPOBbS U
COOII0OICHHSI HOPM SKOJIOIMUYECKOT0 TIOBEJIEHUS B OKPYKAIOILEH Cpele;

OCYILECTBIISATh OTOOP HCTOYHMKOB HHGpopMmauuu B IHTepHeTe B COOTBETCTBHM C
3a/laHHbIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOLIUXCS 3HAaHUM M MyTEM CpaBHEHUs
pa3IMYHBIX MCTOYHHUKOB BBIACNATH HMH(OPMAIMIO, KOTOpas SBISETCA MPOTUBOPEUMBON WM
MOYET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBIIOJHEHUN YYEOHBIX 3a/JaHUl HAyYHO-TIOMYJSIPHYIO JIUTEPATypy
(Gu3nyecKOoro cojaep:KaHMs, CIPaBOYHBbIE MaTepuaybl, pecypcbl cetu WHTepHeTr, BiajeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHMs HHGOpMAIMU U3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKUE MHCbMEHHBIE M YCTHBIE COOOLIEHHsS Ha OCHOBE 2—3
UCTOYHHUKOB MH(POPMAIUN (PU3UIECKOTO COIEP)KAHMsI, B TOM YHCJE IMyOIMYHO JeNaTh KpaTKue
coOOlIeHNs O pe3yibTaTaX IPOEKTOB WM Y4YEOHBIX HCCIEOBAaHUM, NMPH 3TOM TIPaMOTHO
MCIIOJIb30BaTh U3YUYCHHBIN MOHATUIHBIN anmapar Kypca (U3MKH, COIMPOBOXKIATh BBICTYIJICHUE
MIPE3EHTALUEM;

NP BBINOJIHEHUN Y4E€OHBIX MPOEKTOB U HCCIIENOBAHUM paclpeiessiTh 00sI3aHHOCTU B
IpynIne B COOTBETCTBUM C IIOCTABJIEHHBIMM 3aJa4aMM, CJICOUTh 3a BBIIIOJHEHUEM ILIAaHA
JeNCTBUH, aJJleKBaTHO OLEHMBATh COOCTBEHHBIN BKJIAJ] B JESATENILHOCTH T'PYIIBI, BHICTPAUBATh
KOMMYHHMKaTHUBHOE B3aUMOJECHCTBHE, YUUTBIBASI MHEHUE OKPYKAIOILIKX.

K xoHuy oOyueHus B 8 kJacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIA:

UCIIOJIb30BaTh TOHATHA: Macca M pa3Mepbl MOJIEKYN, TEIUIOBOE JIBUKEHHE aTOMOB M
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAJUIMYECKHE U aMOP(HbIE Tela, HAaChIIIEHHBIN
Y HEHACBHIIIEHHBIN Map, BIAXHOCTh BO3/yXa, TEMIEpaTypa, BHYTPEHHSS SHEPIHsi, TEIIOBOM
JIBUTATElb, DJEMEHTAPHBIM JJIEKTPUUYECKUN 3apsifi, DJIEKTPUYECKOE II0JIe, NPOBOJHUKH U
JURJIEKTPUKHU, TTOCTOSIHHBIN 3JIEKTPUUECKUNA TOK, MArHUTHOE TI0JIE;

pasnnyath SBJICHUs (TEIUIOBOE pacIIMpeHHe M CXaTue, TeIulonepenaya, TelIoBOe
paBHOBEcHE, CMayMBaHUE, KalWUIApHbIE SBJICHUS, HCIApeHue, KOHJIEHCalus, IIaBJIeHHe,
KpUCTalu3anus (OTBepAeBaHNE), KUIIEHHE, TeIulonepenaya (TerIonpoBOJHOCTb, KOHBEKIIMS,
U3ITy4eHHUE), AJEKTpU3alus TeJl, B3aUMOJEWUCTBUE 3apsoB, JEHCTBHUS 3JIEKTPUYECKOIO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOAECHCTBUE MarHUTOB, IECTBUE MArHUTHOTO T0JI HA IIPOBOJIHUK C
TOKOM, 3JIEKTPOMAarHuTHas WHIYKIMs) 110 OMHMCAHUIO UX XApPaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

pacro3HaBaTh MPOSBIEHUE U3YUYEHHBIX (PU3MUECKHUX SIBJICHHUH B OKPYKAIOIEM MHpE, B
TOM Yucie (QU3UYECKUe SBICHHUS B IMPHUPOJE: MOBEPXHOCTHOE HATSDKEHHE U KalWUIpHbIE
ABJIEHUS B MPUPOJAE, KpUCTAlNIl B mpupone, uziaydeHue CoiHIa, 3amep3aHue BOJOEMOB,



MOpCKUe Opu3bl, 00pa3oBaHHME pOCHL, TyMaHa, HWHEs, CHEra, JJEKTPUYECKHUE SBICHHUS B
aTMocdepe, MEKTPUUECTBO >KUBBIX OPraHMU3MOB, MarHUTHOE Mosie 3eMiH, Apeid Mmoirocos,
pOJIb MAarHUTHOIO IOJIA JJI JKM3HU Ha 3emiie, MOJSIPHOE CUSHUE, NPU 3TOM IE€PEBOJUTH
IPAaKTUYECKYIO 3371auy B yUeOHYIO, BBIJICIIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3NYECKUX
SIBIICHUI;

OIKCBIBATh M3YYEHHbIE CBOWCTBA TeJl M (DPU3MUYECKHE SBJICHUS, UCHOJIB3Ys (husnueckue
BEJIMYMHBI (TEMIIepaTypa, BHYTPEHHSS SHEPT U, KOJIMYECTBO TEIUIOTHI, yI€IbHAs TEIIIOEMKOCTh
BEIIIECTBA, YAEIbHAs TEIUIOTA IUIABJIEHMS, YyJelbHas TEIoTa NapooOpa3oBaHUsA, yJelbHas
TEIJIOTa CrOPaHUsl TOIUIMBA, KOA(P(UIMEHT TOJE3HOr0 JEHCTBUS TEIUIOBOW MAIIWHBI,
OTHOCHUTEIIbHAS BIAXXHOCTb BO31yXa, JJICKTPUYECKHUH 3apsl, CHJIA TOKa, DJJIEKTPUYECKOE
HaNpsOKEHUE, COMPOTHBIIEHUE MPOBOJHHKA, YJCIBHOE CONPOTHBICHHE BEIIECTBAa, paboTa M
MOIIHOCTb 3JIEKTPUUYECKOI'O TOKA), NP ONUCAHUU NPABHIBHO TPAKTOBaTh (PU3NYECKUHA CMBICI
UCTIOJIb3YEMBbIX BEIMYHH, 0003HAYCHUS U eIMHUIIBI (PU3MUYECKUX BEITMYMH, HAXOIUTH (HOPMYJIHI,
CBSI3bIBAIOILME JIAHHYIO (PU3MYECKYI0 BEJIWYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTH IpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MYECKHUX BEINYMH;

XapakTepu3oBaTb CBOWCTBA Tel, (U3MUYECKHE SBJICHUSA M IPOLECCHl, HCHOJIb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHHS BEIIECTBA, IPUHLIHUII
CYINEpIIO3UIMM ToJIel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHus 3apsja, 3akoH Oma ams
ydacTka Lenu, 3akoH Jxoyns—JleHia, 3akoH coXxpaHeHHs SHEPTUH, IPU ITOM JaBaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

O0BSICHATH (PU3NYECKHE TPOIIECCHI M CBOMCTBA TEJI, B TOM YHUCIIC B KOHTEKCTE CUTYalui
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUYUHHO-CIECICTBEHHBIE CBSA3H, CTPOUTH
o0BsicHeHHEe M3 1—2 JIOTMYECKUX HIaroB ¢ OMOpoil Ha 1—2 M3yYEHHBIX CBOWCTBA (PU3MUECKUX
SBJICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacuy€THBIE 3amaud B 2—3 JCWCTBUS, HCIONB3Ysl 3aKOHBI U (HOpMYJIHI,
CBsI3bIBalOIME (DU3MUYECKHE BEJIMYMHBI: Ha OCHOBE aHalU3a YCJIOBMS 3aJaydl 3allUChIBAaTh
KpaTKOE YCJIOBUE, BBISIBJISATH HEJOCTATOK JAHHBIX JJI PEIEHUs 3aJaud, BbIOMpaTh 3aKOHBI U
dbopMmynbl, HEOOXOoAUMBIE Ul €€ pelieHHs], MPOBOAUTh PacuéThl M CPAaBHUBAThH IOJyYEHHOE
3HaYeHHEe (PU3NIECKON BETMUUHBI C N3BECTHBIMU JIAHHBIMH;

pacrio3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PELIMTh MPU MOMOIIN (PU3UUYECKUX METO/O0B,
UCIIOJNIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACNIATH MPOBEPSIEMOE MPENIOIOKEHUE, OLEHUBATh
IIPABWJIBHOCTB IOPSIIKA IPOBEIEHUS UCCIIEJOBAHMSI, ENIAaTh BBIBOIBI,

MPOBOAMTD ONBITHI 10 HAOIIOEHUIO (PU3UUECKUX SIBJICHUM WU QU3NYECKUX CBOWCTB Tel
(KanmuJUIpHBIE SIBJICHUS, 3aBHUCUMOCTb JaBJEHHs BO3/yXa OT ero o0bEMa, TeMmepaTypsl,
CKOPOCTH IIpolLlecca OCTBIBAaHUSI M HarpeBaHWsl NpH U3IYyYEHUM OT IBeTa H3JIydaroulei
(morsjomaoeif) MOBEpXHOCTH, CKOPOCTb HCHApEHUs] BOJbl OT TEMIIEPATyphbl KHUJIKOCTH U
wiomaan €€ IMOBEPXHOCTH, 3JIEKTpU3alMs Tell U B3aUMOACHCTBHE 3JEKTPUUECKUX 3apsOB,
B3aMMOJEHCTBUE IIOCTOSHHBIX MAarHUTOB, BU3yaJW3alldsd MAarHUTHBIX IIOJIEH IIOCTOSTHHBIX
MarHuToB, JIEHCTBUS MAarHUTHOI'O TOJS Ha NPOBOJHUK C TOKOM, CBOICTBa 3JIEKTPOMAarHumra,
CBOWCTBA  OJIEKTPOJBUTATENs  IOCTOSHHOTO  ToKa):  (OpMYJIMpPOBaTh  IpOBEpsSEMbIe
MPENIOJIOKEHNs, COOMpPaTh YCTAHOBKY W3 MPEIJIOKEHHOTO0 O0OpYHOBaHHUS, OIMHUCHIBATH XOJ
OTBbITa U POPMYJIUPOBATH BBIBOJIBI;

BBIMOJHATh MpPsIMbIE U3MEpPEHUsl TEMIIEpaTypbl, OTHOCUTEJIbHON BIAXKHOCTH BO3/yXa,
CHJIBI TOKA, HAIPSDKEHHs C MCIOJIb30BAaHMEM AHAIOTOBBIX MPHOOPOB M JATUYUKOB (PU3UUECKUX
BEJIMYMH, CPAaBHUBATDH PE3YJIbTaThl U3MEPEHH ¢ yUETOM 3a/1aHHOM a0COIIOTHOMN MOrPENIHOCTH;

IPOBOJUTH HCCIIEIOBAaHUE 3aBHCUMOCTH OJHOHN (pu3MuecKol BENWYHHBI OT APYrou ¢
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHHH (3aBHCHUMOCTH CONPOTHUBJIEHHSI MPOBOJAHHKA OT €ro
JUIMHBI, TUIOIIAIN IONIEPEYHOI0 CEUYEHUs1 U YAEIBHOTO CONPOTUBIIEHUS BEUIECTBA IPOBOJHUKA,
CWJIBI TOKa, WAYIIEro uepe3 MPOBOAHHK, OT HAINpsDKEHHMs Ha TPOBOJHUKE, HCCIEeI0BaHUE
MOCJEA0BATENbHOIO W MApAJUIENbHOIO  COEJUHEHWH  NPOBOJHHUKOB):  IJIAHUPOBATh
HCCJIEIOBaHKE, COOMPATh YCTAHOBKY M BBIMIOJIHATH U3MEPEHUS, CIIEAYs MPEI0KEHHOMY IUIaHYy,
(buKCUpOBaTh pPE3yNbTaThl IMOJYYCHHOH 3aBUCUMOCTH B BHUJAE TaOIUIl U TpaduKoB, JenaTh
BBIBO/IBI 110 pe3yJIbTaTaM UCCIIEJOBAHMUS;



IPOBOJIUTH KOCBEHHBIE H3MEpEHHUs (U3MUeCKUX BeNUYuH (yAeTabHas TEMI0EMKOCTh
BEIIIECTBA, COMNPOTHUBICHHE IPOBOJHUKA, paboTa M MOILMHOCTb AIJIEKTPUUYECKOIO TOKA):
IUIAHUPOBATh U3MEPEHMs, COOMpATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIEAys INPEAJIOKEHHOMN
UHCTPYKLIUH, U BBIYUCIIATH 3HAUYCHUE BEIIUYMHBI;

coOyo/iaTh MpaBWJIa TEXHUKHM OE30MacHOCTH Mpu  paboTe ¢ J1adopaToOpHBIM
00opyI0BaHUEM;

XapaKTepU30BaTh MPUHILIUIIBI JEHCTBUS N3YUYEHHBIX TPHOOPOB M TEXHUYECKUX YCTPOMCTB
C ONOpOH Ha MX omucaHus (B TOM 4YHUCIE: CUCTEMa OTOIUIEHHS JOMOB, TUIPOMETp, NapoBas
TypOUHa, aMIepMeTp, BOJBTMETP, CUETUYMK DIIEKTPUUYECKOH SHEPIHH, SIEKTPOOCBETUTEIILHBIC
npuOOpBl, HarpeBaTelbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), SJIEKTPUUYECKHE HPEJOXPaHUTENH,
AJIEKTPOMArHuT, HJIEKTPOJBUTATENb IIOCTOSHHOIO TOKa), MHCIIOJIb3Yys 3HAHMS O CBOWMCTBAx
(du3nyeckux sBICHUH U HEOOXOUMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M HM3MEpPUTENbHBIE MPUOOPHI IO
CXeMaM M CXEMaTHYHbIM pPHCYHKaM (PKUAKOCTHBIH TEpPMOMETpP, TEPMOC, ICUXPOMETD,
TUTPOMETP, JBUTATEIb BHYTPEHHETO CrOpaHMsl, JIEKTPOCKOIN, PEOCTAT), COCTAaBISTH CXEMbI
JIEKTPUUECKUX 1eNeld C MOCIeN0BATENbHbBIM U IMapajUle]bHbIM COEIMHEHUEM 3JIEMEHTOB,
pasnuyas ycloBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUYECKUX LIETIEH;

OPUBOANUTH HpUMEpPbl (HAXOAUTh HHGPOPMALKIO O HpUMEpax) MPAKTHYECKOIo
UCTIONIb30BaHUs (PU3NYECKUX 3HAHWI B TIOBCEJIHEBHOW JKU3HM /IS 0OecTiedeHns 0€301macHOCTH
npu oOpaiieHuu ¢ npudopaMM U TEXHUUECKUMH YCTPOWCTBAMM, COXPAaHEHMs 3/I0pOBbSl U
cOOII0CHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJICHUS B OKPYKaIOILEH Cpele;

OCYILECTBIIATh MOUCK HH(pOpMAMK (HU3NYECKOTO cojiepaHus B VIHTepHeTe, Ha OCHOBE
UMEIOUIUXCA 3HAHUW U NOYTEM CpaBHEHUS JOIOJIHUTEIbHBIX HCTOYHUKOB  BBIIEIATH
UH(POPMALIKIO, KOTOPasi ABJISETCS IPOTUBOPEUNBOM UM MOKET OBbITh HETOCTOBEPHOM;

UCTIOJIB30BaTh TMPH BBIOJHEHUH YYEOHBIX 33/JaHUH HAYYHO-TIOMYJSPHYIO JHTEPATYPY
(Gu3nUecKoro cojepXaHus, CIPaBOYHbIE MaTepualbl, pecypcbl ceTu VHTepHeT, BIaJETh
npuéMamMu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHMs HHMOpMAIMM W3 OJHOW 3HAKOBOU
CHCTEMBI B JIPYI'YIO;

co3/laBaTh COOCTBEHHBIE IHCHPMEHHBIE M KpAaTKHE YCTHBIE COOOUmIeHHs, 00001mas
UH(POPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB (PM3UUECKOTO COJAEP’KaHMs, B TOM UYHUCIIE MyOJINYHO
IPEJICTaBIIATh PE3yJbTaThl MPOEKTHOM WM HCCIEAO0BATEIbCKON NeATEeIbHOCTH, MPU 3ITOM
IPaMOTHO HCHOJb30BAaTh HM3yYEHHBIM MOHATUHHBINA anmapar Kypca (U3HMKH, COIpPOBOXKIAThH
BBICTYIUICHHE ITPE3ECHTALNEM;

OpU  BBIMOJIHEHUH YYEOHBIX TIPOEKTOB M MCCIEIOBAaHUN (U3UYECKUX IPOLECCOB
pacnpenensaTb 00sS3aHHOCTH B IPYIIE B COOTBETCTBUU C IOCTaBJICHHBIMU 33/1a4aMU, CJIEIUTh 3a
BBINOJIHEHUEM IIJIaHa JIEHCTBUH M KOPPEKTHUpPOBATh €ro, aJeKBaTHO OLIEHUBATh COOCTBEHHBIN
BKJIaJ] B JESTEIbHOCTb I'PYIIbI, BHICTPAUBAaTh KOMMYHHMKAaTHBHOE B3aUMOJICHCTBUE, MPOSIBIISIL
TOTOBHOCTb pa3periatbh KOH(MIUKTHI.

K xoHny oOyudenus B 9 kJacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCSl YMEHUI:

UCIIOJIb30BAaTh IOHATHUS: CHCTeMa OTCY€Ta, MaTepuaibHas TOYKa, TPaeKTOPHUs,
OTHOCHUTEJIBHOCTh MEXaHMYECKOI'o JIBWXKEHHUs, Nedopmanus (ympyras, IUIacTHUECKas), TpEHHE,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb U IEPEerpy3Ku, LIEHTP TAKECTH, abCOIOTHO
TBEPJI0€ TEJNO, LIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKUE KOJICOaHUs U BOJIHBI,
3BYK, MH(QPa3BYK U YJIbTPA3BYK, 3JEKTPOMArHUTHbBIE BOJIHBI, IIKaJa 3JEKTPOMAarHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JATbHO30PKOCTb, CIIEKTPbI UCITYCKaHHs M TOTJIOLIeHMs, aldbda, OeTa- u
ramMma-u3JIy4deHus, U30TOIbl, epHas YHEPreTHKA;

pa3iauuaTh sABJIEHUS (PAaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHEHHOE JBH)KEHUE,
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE JBUKEHHE, CBOOOJHOE TaJeHHUE TeJl, pPaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJICHCTBHE Tell, PEaKTUBHOE [BM)KEHUE, KoJebaTelbHOe
JIBUKEHHE (3aTyxarollMe U BbIHYXKICHHbIE KoJeOaHUs), pPE30HAHC, BOJHOBOE JIBH)KEHUE,
OTpaXEHHE 3BYKA, IPSIMOJMHENHOE PpacHpOCTPAHEHUE, OTPAXKEHHE M IPEIIOMIICHUE CBETa,
MOJIHOE BHYTPEHHEE OTpakKeHHWE CBeTa, pa3joKeHue Oeroro cBeTa B CIEKTP U CIIOKEHHE



CHEKTPAJIbHBIX I[BETOB, AMCIIEPCUSl CBETA, €CTECTBEHHAs DPaJNOAKTUBHOCTb, BO3HUKHOBEHHUE
JMHENYaToro CreKkTpa H3JIy4eHHs) MO OMHCAHMIO HMX XapaKTEepPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PH3UUECKOE SIBICHHE;

pacro3HaBaTh IPOSBICHHE M3YYEHHBIX (U3MYECKUX SBICHUI B OKpYy)KarolleM mupe (B
TOM YHcie (pU3HUecKue sIBICHUS B IPUPOJIS: IPUIUBHI M OTIUBBL, ABIKeHHE TU1aHeT CoTHeuHOU
CHUCTEMBbI, PEAKTUBHOE JIBM)KECHHE MKUBBIX OpPraHU3MOB, BOCHPHUSATHE 3BYKOB JKWBOTHBIMHU,
3eMJIETPSICEHHUE, CEHCMHUYECKHE BOJIHBI, IIyHAMH, 13XO, L[BETA TeEJ, ONTHUYECKHUE SBJICHUS B
npupose, OHMONOrHMYecKoe JEHCTBHUE BUAMMOIO, YIbTPa(HUOIETOBOTO M PEHTTEHOBCKOTO
U3YYCHUH, EeCTECTBEHHBIH pAaJMOAKTUBHBIA (OH, KOCMHUYECKHE JY4H, pPaJAHOAKTHBHOE
U3JIy4eHHE MPUPOJHBIX MHUHEPAJIOB, JEUCTBUE PAJAMOAKTUBHBIX H3JIYYEHHM HaA OPraHu3M
4eJI0BEKa), IPU 3TOM IEPEBOIUTH MPAKTUUECKYIO 3a/1a4y B Y4eOHYIO, BBICTATH CYIIECTBEHHBIE
cBoMcTBa (MpU3HAKHN) (PU3HUECKHUX SBICHHM;

OIKCHIBATh M3YYCHHBIC CBOWCTBA TNl M (PU3UYECKHE SBICHUS, UCHOJB3Yys (U3NUECKUE
BEJIMYMHBI (CpEAHsISl U MTHOBEHHAs CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JBUKEHHUH, YCKOPEHUE,
nepeMelieHle, IyThb, yIJIOBas CKOPOCTb, CHJIAa TPEHUs, CHJIa YIPYrOoCTH, CHJIA TSDKECTH,
YCKOpEHHEe CBOOOIHOIrO MaJeHusi, BEC Tela, MMIIYJIbC Tela, UMIYJIbC CHJIbI, MEXaHUYECKas
paboTa M MOIIHOCTh, MOTEHIMAIbHAs 3HEPIUsl Tela, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIH,
NOTEHUMAIbHAsL SHEPIUsl CXKATOW NPYXKUHBI, KUHETUYECKas SHEPrusi, IOJIHAasg MeXaHU4YecKas
SHEprusi, NepUoja M 4YacToTa KoJeOaHWH, JUIMHA BOJHBI, IPOMKOCTb 3ByKa M BBICOTA TOHA,
CKOPOCTh CBE€Ta, IOKa3aTelb MPEJIOMIICHUS] CPeIbl), NMPU OMHCAHUM MPABUIBLHO TPAKTOBATH
(GU3NUEeCKU CMBICIT UCTIOIB3yEMBIX BEJIMYMH, O003HAYCHUS W €AUHUIBI (PU3NICCKUX BEITUYHH,
HAXOJUTh (OPMYIBI, CBSA3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIIMYMHY C JPYTUMH BEIHMYHMHAMU,
CTPOUTH TPaPUKH U3YIEHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEINYNH;

XapaKTepu30BaTh CBOICTBa Tel, ()M3MUECKUE SBIICHUS U TMPOLIECCHI, UCIONb3YS 3aKOH
COXpaHEHHUs SHEPruu, 3aKOH BCEMHPHOIO TATOTEHMSI, MPUHLMII CYIEPHO3ULUU CHUJI, IPUHIUI
oTHocuTenbHOCTH ['anmunes, 3akoHbl HBIOTOHA, 3aKOH COXpAaHEHUS HWMITYJbCA, 3aKOHBI
OTpPaXKEHUsI U NPEJIOMIICHUSI CBETA, 3aKOHbI COXPAHEHHUs 3apsJ0BOIO0 U MAacCOBOIO YMCEN MpU
AJIEPHBIX PEaKLHUAX, MPU ATOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3alHCHIBATH €0
MaTeMaTUYECKOE BbIPAKEHUE;

00BACHATH (PU3UUYECKUE TPOIECCH M CBOWCTBA TEJI, B TOM YHUCJIC U B KOHTEKCTE CUTYallUii
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATh MPUUYMHHO-CIEICTBEHHBIE CBS3H, CTPOUTH
00BsICHEHHE U3 2—3 JIOTUYECKUX LIaroB ¢ OMOpoi Ha 2—3 M3y4YEHHBIX CBOHCTBA (PU3MUECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pewiath pacy€THble 3aaun (OMUpAIOLIMEcs Ha CUCTEMY U3 2—3 ypaBHEHMIA), UCIOIb3Ys
3aKOHBI M POPMYJIbI, CBSA3bIBAIOLINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHallM3a YCIOBUS 3a7aun
3aMUChIBaTh KPAaTKOE YCJIOBUE, BBISABIATH HEAOCTAIONINE WM M30BITOUHBIE JaHHBIE, BEIOMPATH
3aKOHBI U (OpPMYJIbl, HEOOXOJMMBIE [UIsl pELIeHMs, MPOBOAUTH pPacdy€Tbl U OLIEHHWBATH
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHHsI (PU3NUYECKON BETMUHHBI,

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PELIUTh MPHU MOMOILIU (PU3UUECKUX METOMOB,
WCIIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACIATH INPOBEPSIEMOE IPEAINIOJIOKEHUE, OLEHUBAThH
MPAaBWIBHOCTh MOPSIKA MPOBEIEHUS MCCIEAOBAaHUSA, JeNaTh BBIBOJAbI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUHN U ONBITOB;

MPOBOAMTD ONBITHI 1O HAOIIOJEHUIO (PU3UUECKUX SIBICHUNM WU (QU3NYECKUX CBOWUCTB Tel
(u3ydyeHue BTOpOro 3akoHa HbIOTOHa, 3aKOHA COXpPAaHEHMs SHEPrHM, 3aBUCHUMOCTH IepHoja
Kosie0aHui MPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTYABI MaJIbIX KoJIeOaHUH, MPSIMOJIIMHEIHOE pacpocTpaHeHHe CBeTa, pa3jiokeHue 0enoro
CBETa B CIIEKTP, U3yUY€HHE CBOMCTB M300paKEHUS B TUIOCKOM 3€pKajie U CBOMCTB M300paKeHUS
npeaMera B cobuparoleit JInH3e, HaOIro1eH!e CIUTOIIHBIX M TIMHEWYaThIX CIIEKTPOB U3ITyYCHHUS):
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pYAOBaHMUS, OMUCHIBATH X0/
OTIBITA U €T0 PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

MPOBOAMUTH MPU HEOOXOAMMOCTH CEPUI0 NPSIMBIX M3MEPEHUH, OIpenenss cpeiaHee
3HaYeHHE U3MepsieMoil BelMunHbI ((POKYCHOE paccTOsIHUE coOMparomeil JTMH3bI), 000CHOBBIBAThH
BBIOOp crioco0a n3MepeHust (M3MEPHUTEIIBHOTO TPUOopa);



IPOBOJIUTH HCCIENIOBAHUE 3aBHUCUMOCTEH (DM3NYECKUX BEIMYUH C HCIIOJIb30BaHUEM
OpSAMBIX HM3MEPEHUH (3aBUCHUMOCTh IYTH OT BPEMEHHM IPH PAaBHOYCKOPEHHOM JBMKEHHM 0e3
HAuYaJIbHOM CKOPOCTH, TEpHoAa KojJeOaHW MaTreMaTH4ecKOoro MasTHHKA OT JJIUHBl HUTH,
3aBUCUMOCTH yTJIa OTPAKEHMsI CBETA OT yIjla MaJCHUs U yIJia MPeIOMICHUs OT yrila MajeHus):
IUTAHUPOBATh MCCIIEIOBAHUE, CAMOCTOSITEIbHO COOMPATh YCTAHOBKY, (PMKCHPOBATH PE3yIbTAThI
IOJIy4eHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIMYMH B BHJIE TaONMILl U IpadMKOB, J1€J1aTh BBIBOJbI
110 pe3ybTaTaM UCCIIECI0BAHMS;

IPOBOJIUTh KOCBEHHBbIE M3MEpPEHMsT (U3UUECKUX BEJIWYMH (CPEIHssl CKOpPOCTh U
YCKOpEHHUE Tejla IpU PABHOYCKOPEHHOM JIBUKEHUHM, YCKOpPEHHE CBOOOJHOrO MaJcHMS,
KECTKOCTh MPYKUHBI, KO3()OULIMEHT TPEHUS CKOJIbKEHHsI, MEXaHHUecKasi paboTa U MOIIHOCTb,
4acToTa M MepHoj KoleOaHHii MaTeMaTHYECKOro U MPY)KUHHOTO MAasiTHUKOB, ONTHYECKasl CHJIA
coOuparonied  JUH3bl, PAJUOAKTUBHBIA  (OH): IJIAHUPOBATH  W3MEPEHHUs, CcoOUpaTh
JKCIIEPUMEHTAIIbHYIO YCTAaHOBKY U BBIIIOJIHATH U3MEPEHUs, CIEAYs NPEII0KEHHON HHCTPYKIUH,
BBIUNCJIATh 3HAYCHUE BEJIMYMHBI U aHAJIM3UPOBATh IOJIYyYCHHBIE PE3YJIbTAThI C YUETOM 3alaHHON
IIOTPELIHOCTH U3MEPEHU;

coOuoaTh MpaBWila TEXHUKH O€30MacHOCTH MNpu  pabore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pas3nyaTh OCHOBHbIE MPU3HAKH U3YUYEHHBIX (PU3MUECKUX MOJelNell: MaTepuaibHas TOUKa,
a0COIIOTHO TBEPOE TEJI0, TOYEUHBIM UCTOUHUK CBETA, Jy4, TOHKAsI JINH34, [IJIaHETapHasi MOJIEIb
aTOMa, HyKJIOHHAsi MOZ€JIb @aTOMHOTI'0 Spa;

XapaKTepU30BaTh MPUHIIMIIBI IEUCTBUS U3yYEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOICTB
C OMOpoil Ha uX omucaHus (B TOM 4YMCIE: CIMJIOMETp, JAaTUUKU I1O0JIOKEHUS, PACCTOSHUS U
YCKOpEHUs, pakeTa, 53XO0JIOT, OYKH, IEpHUCKOll, (oToanmapar, ONTHYECKHE CBETOBOJBDI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCIONB3ys 3HAHUS O CBOWCTBAX (U3MUECKUX
SIBIICHUI U HEOOXOMMBbIe (PU3MUYECKIEe 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMBbl M CXEMAaTU4YHbIE PUCYHKH HM3YyYEHHBIX TEXHUYECKHUX YCTPOMCTB,
U3MEPUTEIBHBIX TMPUOOPOB M TEXHOJOTHMYECKHX TPOIECCOB MpPH PEUICHWH Yy4eOHO-
IPAaKTUYECKUX 3aJ]la4, ONTHYECKUE CXEMBI JJIs IOCTPOEHUS U300pakeHUH B IUIOCKOM 3epKajie U
coOMparoIIe TMH3E;

OPUBOANUTH HpUMEpPbl (HAXOAUTh HHGPOPMALKIO O HpUMEpax) MPAKTHYECKOIo
MCIIOJIb30BaHUsl (PU3NUECKUX 3HAHWW B MOBCEIHEBHOM KU3HU Ui oOecreueHus: 6€301MacHOCTH
npu oOpalieHuu ¢ NpudopaMM U TEXHUYECKUMH YCTPOWCTBAMM, COXPAaHEHHs 3/I0pOBbSl U
cOOII0OICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJICHUS B OKPYKaIOILEH Cpefe;

OCYLIECTBIIATh MOUCK HMHpOpMaLUu (QHU3HUECKOro cojepxkaHus B HHTepHere,
CaMOCTOSITENIbHO ~ (OpPMYJHMpYs  TOUCKOBBIM  3ampoc, HAXOAUTh IyTH  OINpeAeseHUs
JTIOCTOBEPHOCTH MOJYYeHHOM MH(pOpMAIMK Ha OCHOBE MMEIOIIUXCS 3HAHUHM U JTOTIOJHUTEIbHBIX
HCTOYHUKOB;

UCIOJIb30BaTh MpPH BBINOJHEHUN YYEOHBIX 3a/JaHUN HAy4YHO-TIONMYJSPHYIO JIUTEPATypy
¢u3nyecKoro cojaep:KaHMs, CIpaBOYHBbIE MaTepuanbl, pecypchl cetu WHTepHeT, BiajeTh
npuéMamMM KOHCIEKTHPOBAaHUS TEKCTa, NMpeoOpa3oBaHUs HMHGOPMAIMM W3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIEHHUSI Ha OCHOBE MH(OPMALIUHU U3
HECKOJIbKUX MCTOYHHUKOB (PU3NYECKOr0 COJEpKaHUs, MYOIMYHO NPEICTaBISATh PE3YyIbTaThl
IIPOCKTHOM WJIM MCCIIEI0BATEIbCKONW JEATEIIBHOCTH, IIPU OTOM TIPAMOTHO HCIIOIb30BaTh
M3YYEHHBII MOHATUMHBIN anmapaTt u3y4aemoro pasjesna (U3UKH U COPOBOXK/IATh BBICTYIIJICHHUE
npe3eHTalmen ¢ yuéToM 0coOEHHOCTEH ayJUTOPUN CBEPCTHUKOB.
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Paznea 1. ®usuka u
e¢ poJib B IO3HAHUM
OKpY:Kalllero Mupa

BrisiBieHue paznuauii Mexy
(GUBHYECKUMU U XUMUYECKUMU
npespatieHusiMu PacriosnaBanue u
KJaccupukanus GU3NIECKUX
SIBIICHUI: MEXaHUYECKUX,
TEIUIOBBIX, MIEKTPUICCKUX,
MarHUTHBIX U CBETOBBIX.
Habmroienue u onucanue
(bu3NYECKUX SIBICHUN

http://class-
fizik.ru/images/pd/
7-1-1.pdf
http://school-
collection.edu.ru/

Paznean 2.
IlepBoHayanbHBIE
CBEJCHHUSA O CTPOCHHUH
BellecTBa

Habnroienue u uutepnperanus
OTIBITOB, CBUJIETENILCTBYIOLINX 00
ATOMHO-MOJICKYJISIPHOM CTPOCHHUHU
BEIIECTBA: OMBITHI C PACTBOPEHUEM
pa3JINYHBIX BEIIECTB B
Bojie.OlleHKa pa3MepOB aTOMOB U
MOJIEKYJI C UCIIOJIb30BaHUEM
dororpacduii, Onpenenenue
pasMepoB Maibix Tea Onucanue (¢
UCIOJIb30BaHUEM IPOCTHIX
MO/I€JIeM) OCHOBHBIX pa3ivyuuii B
CTPOEHUH Ta30B, )KUJIKOCTEH U
TBEPABIX Ted. OObsICHEHHE MaION
C)KMMAEMOCTH KUJIKOCTEH 1
TBEPBIX TEJ, OOTBIION
C)KMMaeMOCTH ra3oB. OObsCHEHHE
coxpaHeHus (OpMbI TBEPIBIX T
U TEKYYECTH KUJIKOCTH.

http://class-
fizik.ru/7cla.html
http://www.openc
lass.ru
http://www.fizika
Tu

Paznea 3. /IBu:xenue
M B3anNMoJielicTBHEe
Tell..
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UccnenoBanue paBHOMEPHOTO
JBIKEHUS U ONPEJEIICHNE ETO
IIPU3HAKOB. Penienue 3a1a4 Ha
OIIpElIETICHUE IIyTH, CKOPOCTH U
BPEMEHH PaBHOMEPHOTO
JIBUKECHUS.

AHanu3 rpaduKoB 3aBUCUMOCTH
IIyTU U CKOPOCTH OT BPEMEHU
N3mepenne maccsl Tena
Pa3IUYHBIMH CIIOCOOaMHU.
Ornpenenenne MIOTHOCTH TEA B
pe3yJbTaTe U3MEPEHNUS €r0 MacChl
1 00bEMa

http://class-
fizik.ru/7cla.html

Pa3nen 4. laBienne
TBEPABIX Te,
JKHJIKOCTEH M ra3osB.

18

O0ocHoBaHME CIIOCOO0B
yMCHI)HIeHI/Iﬂ n YBeJ'II/I'—IeHI/ISI
napieHus. 3ydeHne 3aBUCIMOCTH
JaBJIEHHS ra3a oT 00hEMa U
temrneparypsbl. Mzyuenue

http://class-
fizik.ru/7cla.html
http://www.prosh
kolu.ru
http://fizika-




0COOEHHOCTEH nepeaayn AaBlIeHUs
TBEPABIMU TEIIAMU, KUIKOCTSIMH U
razamu. OG0CHOBaHUE
pe3yIbTAaTOB OMBITOB
OCOOCHHOCTSIMU CTPOCHHUS
BEILIECTBA B TBEPAOM, KUIKOM U
ra3o00pa3HOM COCTOSIHUSIX.
HccnenoBanue 3aBUCUMOCTH
JABJICHUSI )KUJAKOCTH OT ITyOUHBI
MOTPYXKECHHUS U IJIOTHOCTH
KUJKOCTH.

Habmoienue u oObsicHeHNE
THJIPOCTATUYECKOrO Mapaiokca Ha
ocHoOBe 3akoHa [lackas.
W3ydenue cooOImamumxcs
COCY/IOB.

Pemenue 3agau Ha pacuér
JTABJICHUS KUIKOCTH.

OOBsicHeHUE IPUHIIUIIA JECHCTBUS
THJIPaBIMYECKOTO Mpecca. AHATU3
1 O0BSICHCHHE MTPAKTUICCKIX
CUTYallui, IeMOHCTPUPYIOLIUX
MIPOSIBIICHUE TaBJICHUS JKUKOCTH
u 3akoHa [lackans, Hampumep
MIPOIIECCOB B OPraHU3ME TIPH
riyookoBoHOM HbIpsiHUH (MC —
Ouonorus)

class.narod.ru

. http://school-
collection.edu.ru
http://class-
fizika.narod.ru

Pazgea 5. Pabora w
MOIIIHOCTb. JHEPIHsl.

17

oIpe/ieJICHUE MEXaHUYECKOM
paboThI CUIIBI TSKECTHU TIPU
MaJICHUU TeJIa U CUJIBI TPEHUS TIPH
PaBHOMEPHOM IIEPEMEILICHUU TEIIa
10 TOPU3OHTAIILHON MTOBEPXHOCTH.
Pacuér momHoCTH, pa3BuBaeMOu
IIpU NOABEME T10 JICCTHHUIIE.
Pemenue 3anau Ha pacuér
MEXaHHYECKOM paboThI U
MomHoctu MeecnenoBanue
YCIJIOBHSI pABHOBECHS pblyara.
Onpenenenne KII/1 HakmoHHOM
IJIOCKOCTH.

Pemenue 3a1au Ha npruMEHEHNE
MpaBuja paBHOBECHS pbluara U Ha
pacuér KIIJ{

http://class-
fizik.ru/7cla.html

IloBTOpEHUE M
0000meHue
U3y4EHHOI'0
MaTepuaJa

[IpruMmeHeHne 0CBOEHHBIX
AKCIIEPUMEHTANIbHBIX YMEHUN TSI
ucciae0BaHus GU3HIECKUX
SIBJICHUH, B TOM YHUCJIE JIJIs
MIPOBEPKH THIOTE3 U BBISIBIICHUS
3aKOHOMEPHOCTEM.

Pemenue pacuéTHbIX 3a7a4, B TOM
YHCIIe MPEANoJararux
MCIOJIb30BaHUE (PU3NYECKOM
MOJIEJIM U OCHOBAHHBIX Ha




COZIEP’KaHUHN PA3IMYHBIX pa3/ieioB
Kypca Qpu3uKy.

Brimonnenue u 3ammra
TPYNIOBBIX UM WHAUBHUIYATbHBIX
IPOEKTOB, CBSI3aHHBIX C
CoJIepKaHNEM Kypca (PU3HKH

Hroro: 68
8 kiacc http://interfizi
ka.narod.ru/index
.html
1 | TenjioBble sIBJICHHS. 28 | HaGmroneHue u MHTEPIIpETAIUS http://class-

OTIBITOB, CBUJIETEIHCTBYIOIIUX 00
aTOMHO-MOJIEKYJISIPHOM CTPOEHUHU
BEIIIECTBA: OMBITHI C PACTBOPEHUEM
pas3IMYHbIX BEIIECTB B BOJE.
Pemenne 3a1a4d 1o OLEHUBAHUIO
KOJINYECTBA aTOMOB WJIK MOJIEKY
B elMHMIIE 00BEMA BEIIECTBA.
AHain3 TEeKCTa JPEeBHUX
aTOMUCTOB (HanpuMmep, pparMeHTa
nosmsl JIykpenus «O npupoae
BEIEH») C U3JI0KEHUEM
000CHOBaHUN aTOMHOM TUIIOTE3bI
(cMbIciioBOE yTeHHe). OneHka
yOeaUTeNbHOCTH ITUX
000CHOBAaHHUH.

OO0BsicHeHHE OPOYHOBCKOTO
JBYDKEHUS, ABICHUS TUPPy3un 1
pasInyuii MeX 1y HIMHU Ha OCHOBE
ITOJIOKEHUN MOJIEKYJIIPHO-
KUHETHUYECKOU TEOPUU CTPOEHUS
BEIIECTBA.

OOBsiCHEHNE OCHOBHBIX PAa3IUUUN
B CTPOCHUH Ta30B, KUIKOCTEH U
TBEPJIBIX TEJ C UCTIOIb30BaHUEM
ITOJIOKEHUN MOJIEKYJIIPHO-
KUHETHUYECKOU TEOPUU CTPOEHUS
BEIIECTBA.

Onpenenenue (M3MepeHue)
KOJINYECTBA TETIJIOTHI,
MOJIy4EHHOT'0 BOAOH NpHU
TEMI000MEeHE C HarpeThbIM
METAJUINYECKUM LIMIIUHAPOM.
HabGnronenue sinenuii ucnapeHust
U KOHJICHCAINH, ITpoliecca
KUTICHWSI, TUTAaBJICHUS
KPHUCTAJNTNYECKOTO BEIIECTBA,
Hanpumep, Jipaa. Pemenue 3anay,
CBSI3aHHBIX C BBIYUCICHHEM
KOJIMYECTBA TEIUIOTHI B TIpoOIIeccax
TEIUIoNepe1auy Py TJIABICHUHU U
KPHUCTaLTU3AIIH, UCTIAPDCHUAN U
KOHJICHCAIIUH.

fizik.ru/8cla.html

http://www.prosh
kolu.ru




JJeKTPpUYeCKHue "
MarHUTHbIE SIBJICHUS.

37

HaOmronenne n 00bsiIcCHEHNE
B3aMMOJACHCTBHUSA OMHOMMEHHO U
Pa3HOMMEHHO 3apsHKEHHBIX TEJl.
OObsICHEHHE TTPUHIINATIA TCHCTBUS
anekTpockona. OObsICHEHHE
SIBJICHUM 3JIEKTpU3AIIU NPU
COTIPUKOCHOBEHUH TEJI U
MHIYKIUEH C UCIIOJIb30BAHUEM
3HAHUH 0 HOCHTEIAX
ANEKTPUUECKUX 3aPsI0B B
BEIIECTBE.

Pacno3naBanue v 00bICHCHUE
SIBJICHHH JICKTpU3AIUHU B
MMOBCETHEBHOM KM3HU.
HaOnronenue u 00bsicCHEHHE
OMBITOB, WJUTFOCTPUPYIOLTUX 3aKOH
COXpaHEHHUS JIEKTPUIECKOTO
3apsna.

COopka 1 UCIIbITaHNE
ANEKTPUIECKOM 1IN TTOCTOSTHHOT'O
TOKA.

N3mepenue cuitbl ToKa
aMITIEPMETPOM.

N3mepenue 31eKTpudecKoro
HaIPSKEHUST BOJIBTMETPOM.
[TpoBeneHue u 00OBsICHEHNE
OTBITOB, JIEMOHCTPUPYIOIINX
3aBUCUMOCTb JICKTPHUECKOTO
CONPOTHUBIICHUS POBOJHHUKA OT
€ro JJIMHEI, IIOIAIN
MOTIEPEUHOT0 CEYCHUS U
Marepuana. MccnenoBanue
3aBUCHMOCTH CHJIBI TOKA,
MIPOTEKAIOILIETO YEPE3 PEIUCTOD,
OT COIIPOTHUBJICHUS PE3UCTOPA U
HaIpsKEHUs. Ha PE3UCTOPE.

http://class-
fizik.ru/8cla.html
http://www.fizika
Tu
http://www.openc
lass.ru

IloBTOpEHUE M
0000menue
U3y4EHHOTI'0
MaTepuaia

[IprumeneHne 0CBOEHHBIX
AKCIIEPUMEHTAIIbHBIX YMEHUN IS
uccae0BaHus GU3HIECKUX
SBJICHUH, B TOM YUCJHE s
MIPOBEPKH TUIOTE3 U BBISIBICHUS
3aKOHOMEPHOCTEH.

Pemenue pacué€THbIX 3a7a4, B TOM
YHCIIe MPEANOoJIararux
UCIOJIb30BaHuE (PU3NYECKOM
MOJIeJIA U OCHOBaHHBIX Ha
COJIEp’)KaHUU PA3JINYHBIX Pa3/IeIoB
Kypca QpU3UKH.

BrinmosnHenue u 3ammra
TPYIIIOBBIX WK UHIWBHUYaIbHBIX
MIPOEKTOB, CBSI3AHHBIX C
coJiep>kaHueM Kypca GU3HKU

http://class-
fizika.ru/

Hroro:

68




9 kJjacc

1 MexannuyecKne
SIBJICHUSA

40

Ornucanre MEXaHUYECKOTro
JBUKEHUS Pa3TUYHBIMU
crocobamu (ypaBHEHUE, Ta0JIHIIA,
rpaduk).

AHann3 )KU3HEHHBIX CUTYAIIHi, B
KOTOPBIX MPOSIBISETCS
OTHOCHUTEIIBHOCTh MEXaHUIECKOTO
JIBUKCHUSI.

Habmoienne MexaHu4ecKoro
JBUKEHHS Te€JIa OTHOCUTEIHHO
pPa3HBIX TEJI OTCYETA.

CpaBHEHHE TyTEH U TPAaCKTOpUI
JBUKEHUS OJTHOTO U TOTO XKe Tela
OTHOCHUTEIIHO Pa3HbIX TeJ
OTCYETA.

Brruncnenue nyTa 1 CKOpOCTH
MIPH PaBHOYCKOPEHHOM
PSIMOJIMHEHHOM JABM)KEHUHU TeEla.
Ornpezenenne NpoaeHHOrO MyTH
U YCKOPEHHUsI IBHKEHUS TeJa 10
rpaduKy 3aBUCUMOCTH CKOPOCTH
PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBMKCHHUS TEIa
OT BpEMEHHU.

OrnpezenieHne yCKOPEHUs Tena npu
PaBHOYCKOPEHHOM JIBH)KEHUU 110
HAKJIOHHOM MJIOCKOCTH

Pemmenue 3a1a4 ¢ uCnonb30BaHuEM
3akoHOB HproTOHA

http://class-
fizik.ru/9cla.html

http://physics03.n
arod.ru/

2 MexaHu4ecKkue
K0JIe0AHUSA ¥ BOJIHBI
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HaoOmronenue konebaHuii mox
JNIEUCTBHUEM CHII TSIKECTH B
YIPYTOCTH U OOHApYKEHUE
MOIOOHBIX KOJIEOaHU B
OKPYXKaroIleM MHUpeE.

AHanu3 xonebaHuil rpy3a Ha HUTH
u Ha nipykuHe. Onpeaenenue
YaCTOTHI KOJIEOAHHUI
MaTEMaTHYECKOTO U MPY>KUHHOTO
MAasITHUKOB.

Habnronenue u oObsicHEHHE
SIBIICHUSI PE30HAHCA.
HccnenoBanue 3aBUCHMOCTH
nepuo/ia KojieoaHui
MOJIBEIIIEHHOTO K HUTH TPy3a OT
JUIMHEI HATH.

[TpoBepka HE3aBUCUMOCTH
nepuoja kojaedaHui rpysa,
MOJBEIICHHOTO K JICHTE, OT MaCChI
rpysa.

Habmroienue u o06cyxaeHue
OTIBITOB, IEMOHCTPHUPYIOIIIHX
3aBHCHMOCTbH TIEpHOJ1a KOJIeOaHuit

http://class-
fizik.ru/9cla.html
http://www.int-
edu.ru/soft/fiz.ht
ml




MPYXKUHHOTO MasiTHUKA OT MaccChl
rpy3a 1 )KECTKOCTHU MPY>KUHBI.
[IpumeHeHne MaTEMaTUYECKOTO U
MPYKUHHOTO MasiTHUKOB B
KauyecTBe MOJIeJIed JJIs OIHCAHUS
KOJICOAHUH B OKPYXKAIOIIEM MHUPE.
Pemenue 3a1ay, CBSI3aHHBIX C
BBIYUCIICHUEM WJIA OLIEHKOM
4acTOTHI (Tepuoza) KojeOaHuu
Beruucnenye JUIMHBI BOJHBI U
CKOPOCTH pactupoCTpaHeHus
3BYKOBBIX BOJIH.

DJIeKTPOMAarHUTHOE
noJie U
3J1eKTPOMATHUTHbIE
BOJIHBI.

[TocTpoenue paccyxaeHuid,
000CHOBBIBAIOIIIUX B3aUMOCBSI3b
AIIEKTPUYECKOTO U MATHUTHOTO
MOJIEN.

DKCIepUMEHTAIbHOE U3yUYCHHE
CBOMCTB 3JICKTPOMAarHUTHBIX BOJIH
(B TOM 4HCIIE C TOMOUIBIO
MOOUITLHOTO TeIe(OHa).

http://class-
fizik.ru/9cla.html
http://archive.1lse
ptember.ru/fiz

CeeToBELI€ SIBJICHUS
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ObcyKaeHue: JlyueBas
Mojielb cBeTa. MICTOUHUKH CBeTa.
IIpssmonuHeitHOE
pacmnpocTpaHeHHe
3armenuss ConHina u
Otpaxenne  cBeta. [lmockoe
3epKaIo. N3yunth 3aKoH
OTpaKEHUsI CBETa, NPETOMIICHUE
CBeTa, 3aKOH MPEJIOMJICHHS CBETA.
[TonHoe BHyTpeHHEE OTpaKCHHE
ceera.. Crpoenme rtmaza. MC -
ouonorus.

CBeTa.
JlyHbl.

http://www.fizika
Tu

http://school-
collection.edu.ru

KBanToBbI€

SIBJICHHSI.

Crpoenne n
3BoJIIonuAa BeenenHoii
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N3yunTh CTpOCHHE BCEIICHHOH,
CTpoeHue Hailen ['amakTrke u
JIPYTUX TaJaKTUK; TTO3HAKOMUTHCS
C APEBHUMHU IIPOLIECCAMU, KOTOPbIE
MIPOUCXOMSAT B IIEHTPATBHBIX
y4acTKax rajlakTuK; U3y4uTh
METO/IbI OTIPEICTICHUST PACCTOSTHUI
JI0 TaJJaKTHUK; ONPEIECTUTh
NpUOIN3UTENbHBIN BO3pACT
BceneHnHoli; paccMOTpETh TIIaBHBIE
MOJIEJIN HBOITIOMY BeeneHHoM.

http://class-
fizik.ru/9cla.html
http://www.fcior.
edu.ru/

IloBTOpPEHME U
00001eHnE
H3Y4YEHHOI'0
Marepuajia

BrimonHeHne y4eOHbIX 3aaHHH,
TPEOYIOMHX JEMOHCTPAIINH
KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIIHNX
€CTECTBEHHOHAYYHYIO
TPaMOTHOCTb:

B [IPUMEHEHHUS TTOTYYEHHBIX
3HAHWH I HAYIHOTO OOBSICHEHUS
(bU3MYECKUX SIBICHU B
OKPY’KaroIle! pupoJie u

http://class-
fizik.ru/9cla.html
http://school-
collection.edu.ru
http://www.prosh
kolu.ru




MOBCEIHEBHOM JKU3HHU, a TaKXKe
BBISBJIICHHS (PU3UYECKIX OCHOB
psiZia COBPEMEHHBIX TEXHOJIOTHIA;
B [IPUMEHEHHS] OCBOCHHBIX
HKCIIEPUMEHTAIbHBIX YMEHUH N5
UCCIeI0OBaHHuS (PU3UYECKHIX
SBJICHUH, B TOM YHCIIE JIJIS
MIPOBEPKU TUIOTE3 U BBISIBICHUS
3aKOHOMEPHOCTEH.

Pemenune pacu€THpIX 3a1a4, B TOM
qHclie MPeIoIaraomnx
UCIIOJIb30BaHUE (PUBNUICCKOM
MOJIeJI U OCHOBAHHBIX Ha
COJIEp’)KaHUU PA3JINYHBIX Pa3/IEJIOB
Kypca (pU3HKH.

BrinosiHenue u 3ammra
IPYNIOBBIX WM UHIUBUIYATbHBIX
IIPOEKTOB, CBSI3AHHBIX C
coJiep;KaHueM Kypca GU3UKU

Hroro:

102




[Tpunoxenue

Cnucok KTII no kinaccam Ha 2023-2024 y4eOHbIii 1o

1. KTII ana 7A,b knaccoB (yuutens JIsicoBa B.B.)

2. KTII nns 7B knacca (yuutens Benenuuesa T.H.)
3. KTII gys 7T xmacca (yuurens CmupHoBa T.1.)

9. KTII nns 8A,b,B knaccos (yuutens JIbicoBa B.B.)
10. KTIT mst 8)1 xmacca (yuutens Bemenwuesa T.H.)
11. KTIT mnst 8E knacca (yaurens Cmupuosa T.1.)
12. KTII ais 9A,B,B kimaccos (yuurens JIsicoBa B.B.)
13. KTII ans 91 knacca (yuutens Benennuena T.H.)
14. KTII mnst 9E knacca (yuurens Cmuprosa T.I.)
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