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MNOACHUTEJBHASA 3AIINCKA

[IporpamMa 1o ¢u3MKe Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTAaBICHA HAa OCHOBE
MOJIOKEHUH M TpeOoBaHMII K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHuws W KoHIenmmu mnpenojaBaHus y4eOHOTO
npeaMera «PusukKay.

MeTtoauueckre peKOMEHAANU [0 CO3/IaHUI0 U (YHKIIMOHUPOBAHHIO B 0011€00pa30BaTeNbHbIX
OpraHM3alMsaX, pPAcCIONOKEHHBIX B CEIBCKOM MECTHOCTM M MajblX TOpojax, IEHTPOB
0o0pa3oBaHUsl €CTECTBEHHOHAYYHOMH HanpasiieHHOCTH («Touka pocta») (YTBepKIaeHBI
pacrniopspkerreM MunuctepcTBa npocseiienus Poccuiickont @eneparuu ot 12 sHBaps 2021 r.
Ne P-6) .

Peanuzamus oOpa3zoBaTeNnbHBIX MPOrPaMM €CTECTBEHHOHAYYHOW HAIPAaBJICHHOCTH MO (HU3UKE C
MCIOJIb30BaHNEM 00opy1oBaHus IeHTpa «Touka pocTa»

Copnepxanue mporpamMMbl 1Mo (pu3uKe HampaBiIeHO Ha (OPMHPOBAHHE E€CTECTBEHHO-HAYYHOMN
IPaMOTHOCTH OOYYAIOLINXCSl M OPTaHU3aINI0 U3YYeHUs (GU3NKU Ha JAEATEIbHOCTHOW OCHOBe. B
nporpamMMe Mo (U3MKE YYHUTHIBAIOTCS BO3MOXKHOCTH Y4e€OHOrO TMpeAMeTa B peanu3aluu
tpeboBanuit ®I'OC OOO Kk nIaHUpPyeMbIM JUYHOCTHBIM W METAlpeIMETHBIM pe3yJibTaTaM
0o0y4eHHsl, a TaKXKE MEXIIPEIMETHBIE CBSI3U ECTECTBEHHO-HAYYHbIX YYEOHBIX IPEIMETOB Ha
YPOBHE OCHOBHOT'O 00111eT0 00pa30oBaHUs.

[IporpamMa 1o (Qu3MKEe YCTaHABIMBAeT paclpeleleHue y4eOHOro marepuana Mo rojam
oOyueHuss (o Kjaccam), NpeAjsaraeT MPUMEPHYIO IOCIEA0BAaTENbHOCTh HU3YYEHHS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUSA MPEIAMETHOTO COJAEpX aHUs M Y4Y€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuXxcs.

[Tporpamma no ¢usuke pa3paboTaHa ¢ LENbIO OKa3aHHs METOJUYECKOM MOMOIIM YYUTET0 B
co3/laHuM paboueil mporpamMmsl 10 y4eOHOMY MpEeIMETY.

®u3nka SBISETCS CHUCTEMOOOPA3YIOLIUM JJIsi €CTECTBEHHO-HAyYHBIX Y4Y€OHBIX IPEAMETOB,
MOCKOJIbKY (PM3MYECKHE 3aKOHBI JIEKaT B OCHOBE MPOILIECCOB M SIBJICHHM, M3y4yaeMbIX XHUMUEH,
Ouonoruelt, actpoHoMueil M ¢pu3nUeckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MUpa, TMPEIOoCTaBIsIeT HaumOojee sICHble OOpa3Ibl MPUMEHEHHs HAyYHOTO METOoja
MO3HAHUS, TO €CTh CIIOCO0a MOTYYEeHHs JOCTOBEPHBIX 3HAHUM O MHpE.

Opna u3 MIaBHBIX 3a7a4 (PU3NUECKOr0 00pa30BaHUs B CTPYKType 0011ero o6pa3oBaHus COCTOUT

B (I)OpMI/IpOBaHI/II/I CCTGCTBCHHO-Hay‘{HOﬁ I'paMOTHOCTH U UHTCPECA K HAYKEC Y 06yqa101u14xc;1.



Uzyuyenne (¢u3uku Ha 0a30BOM  YpOBHE IMpelIojiaraeT  OBJAJCHUE  CIEOYIOIIHUMU

KOMIICTCHTHOCTAMU, XaPAKTCPUIYIOIIUMHU €CTCCTBCHHO-HAYYHYIO I'PAMOTHOCTb!:

° Hay4YHO OOBACHATH SABJICHUS,

° OLICHMNBATh U IIOHUMATb 0COOEHHOCTH HAay4YHOI'O UCCIICAOBAHUA,

° HHTCPHOPECTUPOBATh JAHHBIC M HMCIIOJB30BATh HAYYHBIC JOKA3aTCJIbCTBA AJIA ITOJIYUCHUA
BBIBOJIOB.

Llenu n3yyenus (GU3MKU HA YpOBHE OCHOBHOTO 0011eT0 00pa3zoBaHus onpenenensl B Konnenunu
npenojiaBaHus yueOHoro npeaMera «@Pusnkay B 00pa3oBaTeNbHBIX OpraHu3anusix Poccuiickoit
denepanuy, pealn3yrOIIUX OCHOBHbIE 00I1€00pa30BaTENIbHbIE MPOrPaMMbl, YTBEPKIEHHON
pemennem Komterun MunucrepcTBa npocBemenust Poccuiickoit denepanuu (mpoTokos oT 3
nexabpst 2019 r. Ne ITK-48H).

Henn usyvyenus puznkm:

o proOpeTeHNe NHTEpeca U CTPEMIICHHUST 00yJarOIINXCs K HAyYHOMY U3YYCHHUIO TPUPOIHI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

o pa3BUTHE NPEJICTaBICHMM O HAydyHOM MeToJe IO3HaHus U  (popMHupoBaHHE
HCCJIE0OBATEIBCKOTO OTHOIIEHHUS K OKPYXXAIOLIUM SIBJICHUSM;

o (dbopMHpOBaHKE HAYYHOTO MHPOBO33PEHUS KaK pe3ysbTaTa M3yUeHHs] OCHOB CTPOCHHS
MaTepuy U pyHAAMEHTAIbHBIX 3aKOHOB (PU3UKH;

o (¢bopMupOBaHHE MpPEACTABIECHUN O PONM (U3UKHU A Pa3BUTHUS JPYIHMX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHU;

o pa3BUTHE TPEICTABIEHUH O BO3MOXHBIX cdepax Oyaymeid npodeccuoHaIbHOM
NeSITeIbHOCTH, CBA3aHHOW ¢ (DM3MKOHM, MOATOTOBKA K JajbHEHIIEMy OOYYEHUIO B 3TOM
HaIpaBJICHUU.

JlocTrxeHne 3TUX 1esel MporpaMMbl o (PU3MKE Ha YPOBHE OCHOBHOI'O 00Iero odpazoBaHUs
o0ecreunBaeTcsl pelieHueM CaeyroIuX 3a1a4:

o MpUOOpEeTEeHNE 3HAHUN O IUCKPETHOM CTPOEHMH BEIIECTBA, O MEXaHUYECKUX, TEIIOBBIX,
IIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

. npuoOpeTeHne yMEHUH ONHCHIBaTh U OOBICHATH  (U3NYECKUE  SBJICHHUS C
MCII0JIb30BaHUEM TIOJyYEHHBIX 3HAHUI;

o OCBOEHHE METOJIOB pEIIeHHs] MPOCTEUIINX pPACYETHBIX 3a7ad C MCIHOJIb30BAaHUEM
¢du3nUecKux Moesel, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

o pa3BuTHE YMEHUN HAOJII01aTh IPUPOIHBIE SIBICHUS U BBIOIHATH OMBITH, JIA0OpaTOPHbIE

pa6OTLI U OKCIICPUMCHTAJIIBHBIC UCCIICIOBAHUS C UCITOJIB30BAHUCM U3MCPUTCIIbHBIX HpHGOpOB;



o OCBOCHHE TNPHUEMOB paboThl ¢ WHpopManued (GU3NUECKOro CoAep)KaHus, BKIIOYAst
MH(GOPMALIMI0O O COBPEMEHHBIX JOCTHKEHMSX (DU3MKH, aHAIM3 U KPUTHYECKOE OILCHHUBAHUE
uHpOpMaLnu;
o 3HAKOMCTBO cO cepaMu IpodheCcCUOHATBHON AESITeTbHOCTH, CBI3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU HA JOCTIDKEHHX (PU3UUECKON HAYKH.

Ha wu3yuenne ¢usuxu (6a30BbIi ypoBEeHb) Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Hellen0), B 8 kiacce — 68 yacoB (2 yaca B

HEJISIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemelii B mporpamme 1o (pusmke MepedeHb JT1adopaTOpHBIX pabOT W OMBITOB HOCHUT
PEKOMEH/IaTeNIbHBIN XapakTep, YYUTENb JelaeT BbIOOp MpOBENeHUsl J1a0OpaTOpHBIX paboT U
OTIBITOB C YU4ETOM WHIUBUIYaTbHBIX 0COOCHHOCTEN 00yJaroIIUXCsl, CIIMCKA SKCIIEPHUMEHTATIbHBIX

3aJjaHuil, Ipe/yaraeéMblX B paMKax OCHOBHOT'O TOCYJapCTBEHHOI'0 SK3aMeHa 10 (H3HKE.



COILEPKXAHUE OBYYEHUA
7 KIIACC

Pa3nes 1. ®usnka u eé posib B IO3HAHUM OKPY:KAKOLIEro MUpa.
®usuka — Hayka o npupoze. fBiaeHus npuponbl. Du3nyeckue SBICHUA: MEXaHUYECKHUE,
TEIUIOBBIE, JIIEKTPUYECKUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIC.
@dusnueckue BenauuuHbl. M3mepenue ¢duznyeckux BenuuuH. Dusuyeckue MpHOOPHI.
ITorpemHocTs M3MepeHU. MexayHapoIHas cUcTeEMa €IMHMULI.
Kak ¢usmuka u apyrue ectecTBeHHbIE HAyKH M3Y4alOT NMpHpony. EcTecTBeHHO-HAYUHBIH METO[
NO3HAHUSA: HAOJIOJEHNE, IOCTAHOBKA HAyYHOI'O BOIPOCA, BBIIBUKEHHME TUIOTE3, SKCIEPUMEHT
10 MPOBEPKE I'MIIOTE3, 0OBACHEHHE HAa0I0gaeMoro sBjieHus. Onucanue Gpu3nyecKux siBICHUH C
IIOMOUIBIO MOJIENIEH.
Hemoncmpayuu.
1. MexaHuueckue, TeII0BbIe, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHMUS.
2. @dusnueckue npuOOpsl U IMpoLeaypa NPSMbIX U3MEPEHUH aHAJOrOBBIM U LM(POBHIM
npubopom.

Ypoku ¢ ucnojb3oBanueM pecypcoB «Touku pocray.
Jlabopamopnusie pabomot u onvimel.
1 Onpenenenue meHbl JeJIeHUS HIKAJIbI H3MEPUTEIbHOIO MpUdopa.
2 HN3mepenue paccTossHMiA.
3. H3mepenne 00béma KUAKOCTH M TBEPAOTO TeJia.
4 Onpenenenne pa3MmepoB MaJIbIX TeJl.
5 HN3mepenue teMmeparypsl HpPH NOMOIIM KMIKOCTHOIO TePMOMETPa M JaT4YHKa
TeMIepaTyphl.
6. IIpoBenenne ucciaen0BaHUs MO NMPOBEPKe TMIOTE3bl: JAJBHOCTh IOJETA IIAPHKA,
NYIIEHHOI'0 TOPU30HTAJIBHO, TeM 00JIb1Ie, YeM 00/1bIIe BBICOTA MyCKA.
Pa3nea 2. IleppoHavyaibHbIe CBEJCHHS O CTPOCHHMH BeLECTBA.
CrtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbITHI, J10Ka3bIBAIOLINE TUCKPETHOE
CTPOCHHE BEILIECTBA.
JBuxenne 4uactun BemecTBa. CBsA3b CKOPOCTM JIBJKEHUS YacTHIl C TEMIIEpaTypoM.
bpoyHnoBckoe naBmxkenue, auddysus. B3aumoneicTBHEe 4YacTHIl BEIIECTBA: TNPUTSDKEHHE U
OTTAJIKUBAHUE.
ArperaTHble COCTOSIHUS BEIIECTBA: CTPOEHHUE ra3oB, KUAKOCTEH M TBEPABIX (KPUCTATUINYECKUX )
Tel. B3auMOCBA3b MEXKIYy CBOMCTBAMH BEILIECTB B PA3HBIX arperaTHbIX COCTOSIHUAX M HX

ATOMHO-MOJICKYJISIPHBIM CTPOCHUCM. OcobeHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.



Jlemoncmpayuu ¢ ucnosib3oBanueM pecypcoB «Touku pocra».

1. Habnronenue OpoyHOBCKOTO JABHKEHHUSL.

2. Hab6monenue nuddysum.

3. HaGmionenne siBneHui, OOBACHSIOMIMXCS NPHUTSHKEHUEM WIM OTTAIKMBAHHEM YaCTHUIY
BEILIECTBA.

Jlabopamopnuie pabomul u onvimel ¢ ucnovzoeanuem pecypcoe « Touku pocmany.

1. OrneHka AuaMerpa aroMa METOI0M PSJIOB (C UCTONIb30BaHUEM (oTorpaduii).
2. OnpIThI 10 HAOIOICHUIO TETIOBOTO PACIIMPEHHUSI Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHHUSL.

Pasnen 3. /IBu:keHne U B3auMo/ieiicTBIeE TeJl.

Mexanuueckoe nBukeHue. PaBHOMepHOe M HepaBHOMepHoe aABMkeHue. CkopocTh. CpenHss
CKOPOCTb IPU HEPABHOMEPHOM JIBH>KEHHH. Pacuér myTu 1 BpeMEeHH JIBH>KECHHUS.

SIBnenue uHepuuu. 3aKoH MHEpHUHU. B3auMopeiicTBue Ten Kak NpUYMHA U3MEHEHHUSI CKOPOCTH
JIBUKEHUS Tell. Macca kak Mepa uHepTHOCTH Tena. IlnoTHocTh BemecTBa. CBsI3b IJIOTHOCTHU C
KOJIMYECTBOM MOJIEKYJ B €IMHHULIE 00BbEMA BELLIECTBA.

Cuwiia kak xapakTepucTuka B3aumoaeictBus tei. Cuna ynpyroctd u 3akoH ['yka. 3mepenue
CUJIbl C MOMOIIBIO JUHAMOMETpA. SIBIeHHE TATOTeHUS M cuia TsokecTH. Cuia TSKECTH Ha
npyrux 1utaserax. Bec Tena. HeBecomocTs. CliojkeHue Cuil, HapaBiIEHHBIX 110 OJHOW MPSIMOH.
PaBuogeiictByromas cun. Cuia TpeHusi. TpeHHME CKOJIbBKEHUS U TpeHue IMokos. TpeHue B
MIPUPOJIE U TEXHHKE.

Hemoncmpayuu.

1 Habitoienne MexaHn4eckoro JIBUKEHUS Teja.

2 N3MepeHnne CKOpOCTH MPSMOJIUHEMHOTO JBUKECHUS.

3 Habmtoienue sSiBJIeHUS] HHEPIIHH.

4. Habmoienne n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUU Tell.

5 CpaBHeHHE MaccC MO B3aUMOJCHCTBHUIO TEII.

6 CrnoxxeHue Cuil, HallpaBJICHHBIX MO OJTHOM MPSIMOM.

Jlabopamopuvie padomul u onvimul c ucnovzoeanuem pecypcoé « Touxu pocmay.

1. OnpeneneHne CKOPOCTH PABHOMEPHOIO [BWKEHMS (IIAPUKA B JKUJKOCTH, MOJEIH
ANMEKTPUIECKOTO aBTOMOOUIIS U TaK Jlajee).

2. Onpenenenue cpeaHeil CKOPOCTH CKOJbKEHUs Opycka WM IIapuka IO HaKJIOHHOMN
IJIOCKOCTH.

3. OHpe,Z[CJ'ICHI/IC IIJIOTHOCTHU TBépZ[OFO TCIa.



4, OMnBITEL, AEMOHCTPUPYIOIINE 3aBHCHUMOCTh pacTshKeHUs (naedopmarii) MpYKHHBI OT
IIPUJIOKEHHOMN CHUJIBI.

5. OMBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIbI TPEHHUS CKOJIBKEHHS OT Beca Tella U
XapakTepa COIpPUKACAIOLIUXCS TOBEPXHOCTEM.

Pasznea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3os.

Hasnenne. CriocoObl yMEHBIIICHUST W YBEIWYCHHUs jaaBiieHus. JlaBieHue rasa. 3aBUCHUMOCTH
JaBJICHHS Ta3a OT 00bEMa, Temneparypsl. [lepenava gaBneHus TBEPABIMU TEIAMU, KHUIKOCTIMU
u razamu. 3akoH llackans. ITHeBMarnueckue mMamuvHbl. 3aBUCHMOCTDH JABIEHUS KUAKOCTH OT
ryounsl.  ['mppocratmueckuii  mapagokc. CooOmatomuecss cocyabl. ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emin 1 atMocepHoe aBiieHue. [[pUauHBI CyIeCTBOBAHUS BO3IYITHONW 000T0UKH
3emiu. Onbit Toppuuennu. U3mepenue atmocepHOro naBieHus. 3aBUCUMOCTh aTMOC(EepHOTro
JABJICHUSI OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl A1 u3mepeHus: atMochepHOro JaBICHHUS.
JlelicTBHE )KUJIKOCTU U ra3a Ha MOTPYKEHHOE B HUX TeJo. BriTanikuBaromas (apxumea0Ba) cuia.

3akoH Apxumena. [InaBanue ten. Bo3gyxomnnaBaHue.

Hemoncmpayuu.

1 3aBHCUMOCTH JIaBJICHUS ra3a OT TeMIIePaTyphl.

2 [Tepenaya maBiaeHUS )KUIKOCTHIO U Ta30M.

3 Coobmaromuecs: CoCypl.

4, I'mapasnuueckwuii npecc.

5 [IposiBnenue nericTBus aTMoc(hepHOTO JaBICHHUS.

6 3aBUCHMOCTD BBITAIKUBAIONICH CHIIBI OT 00BEMa OTPYKEHHOW YaCTH TeJIa M TUIOTHOCTH
JKUJIKOCTH.

7. PaBeHCTBO BBITATKMBAIOIIEH CHIIBI BECY BRITECHEHHOM KUIKOCTH.

8. VYcnoBue TiaBaHHMsS TeN: IUJIaBaHWE WM TOTPYXKEHHE Tel B 3aBHCHMOCTH OT

COOTHOIIEHUS IUIOTHOCTEN TeJla U KUJIKOCTH.

Jlabopamopuvie pabomol u onvimel ¢ ucnovzoeanuem pecypcos « Touxu pocmay.

1. HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa MOTPYXKEHHOH B KHUAKOCTH
YacTH TeJa.

2. OnpeneneHre BBITAIKUBAIOIICH CHIIbL, JEUCTBYIOIIEHM Ha TENO0, MOTPYyKEHHOE B
AKUJIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEMCTBYIOUIEH HA TEJIO B KUJKOCTH,

OT MacCChI T€Jia.



4, OnbIThI, JEMOHCTPUPYIOIINE 3aBUCHUMOCThH BBITAIKMBAIOIICH CHUJIbI, JCHCTBYIOIIEH Ha
TEJIO B XKHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KUAKOCTh YaCTH TeJla U OT INIOTHOCTHU YKUKOCTH.
S. KoHcTpynpoBanue apeoMeTpa WJIM KOHCTPYMPOBAHHUE JIOAKM U ONpeAeieHue €€
rPpy30M0AbEMHOCTH.

Paszgea S. Pabora u MOIIHOCTH. JHEPrus.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTbie MexaHM3MBI: pbIYar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBUiO paBHOBECHs phlyara.
[IpumeHneHne mpaBwiia paBHOBECHsS pbluara kK OJOKy. «3o0yi0Toe TpaBmio» MexaHuku. KITJ]
MPOCTHIX MeXaHU3MOB. [IpocThie MeXaHU3MbI B OBITY U TEXHHUKE.

Mexanuueckas sHeprus. Kunernueckast 1 noreHuuanbHas sHeprus. [IpeBpaiienue ogHoro Buja
MEXaHUYECKOM 3HEpPTruu B APYroil. 3aKOH COXpaHEHUsI JHEPIHU B MEXAHHKE.

Hemoncmpayuu.

1. [IpuMepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimul ¢ ucnonvizoeanuem pecypcoé « Touku pocmay.

1. Omnpenenenve paOOThl CUJIBI TPEHHUS TMPU PABHOMEPHOM JBI)KEHHUU Tela 110

FOpHSOHTaHBHOﬁ IIOBCPXHOCTH.

2. HccnenoBanue ycinoBuii paBHOBECHS pblyara.

3. N3mepenue KII/] HakIIOHHOM IIOCKOCTH.

4. N3yuyenne 3aK0Ha COXpaHEHUS MEXaHUYECKON YHEPTUU.
8 KUIACC

Pa3nen 6. TenuioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO--KHHETHICCKOW TEOPUU CTPOCHHS BemecTBa. Macca
pa3Meppl aroMOB M MosieKyd. OmbITBI, TOATBEPKIAIOIINE OCHOBHBIE  TOJOKEHUS
MOJIEKYJISIPHO-KMHETHUECKOI TEOPHH.

Mogenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSHMM BemiecTBa. Kpuctaimmnyeckue u
amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, )KUAKOCTEH U TBEPABIX TEJl HA OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO--KMHETUYeCKO Teopuu. (CmaurMBaHWE M KaMWULSIPHBIE sIBIEHUS. TerioBoe
pacuIMpeHne u cxarue.

Temmepatypa. CBsI3b TeMITepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBIDKECHHUS YacTHIl. BHYTpeHHSIS
sHeprus. CriocoObl M3MEHEHHS BHYTPEHHEH SHEPruu: TeIuIonepeaada U COBEPIICHHE PaOOTEHI.
Bunb! Temonepenayn: TeMIONPOBOIHOCTD, KOHBEKIIUS, U3TyUCHHE.

KonuuecTtBo TemnoTel. YaenbHas TEIUVIOEMKOCTH BelIecTBa. TemmooOMeH U TemIoBOe
paBHOBecHe. YpaBHEHHE TEIUIOBOrO OanaHca. [limaBieHue W OTBepJieBaHWE KPHUCTALTHICCKHX

BEIIECTB. YeNbHas TemioTa MaBieHus. [lapooOpa3oBanume u KoHueHcanus. Mcmapenue.



Kunenue. YnenpHas Terora mapooOpa3oBaHUsA. 3aBUCHMOCTh TEMIEPATYpPhl KHIICHUS OT
aTMOC(EpHOTO JTaBICHHUS.

Bnaxnocts Bo3ayxa.

DHeprus TOTUIMBA. Y IeJbHas TEIJI0Ta CrOPaHHUS.

[Tpunnumner padotsl TeroBsix apurareneid KI1/] remmoBoro nurarens. TeroBble JBUTATENH U
3allMTa OKPYKAIOIIEH Cpeibl.

3aK0oH COXpaHEHUs U IPEBPAILICHHS PHEPTUHU B TEIUIOBBIX IIPOLIECCaXx.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.

Ha6monenue nuddysum.

HaGuroteHne SBICHUI CMAYMBAHMS M KAIMAJUTSIPHBIX SBJICHUM.

Habmronenre TeniaoBoro pacuimpeHus Tel.

N3menenune naBiaeHus ra3a npu K3MEHEHHH 00bEMa M HAarpeBaHUM WJIH OXJIAXKICHHH.
[IpaBuna u3amepeHus TeMIepaTypsl.

Bupael Terionepenayu.

OxmnaxeHue Ipy COBepIICHUH PabOThI.
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HarpeBaHHe IIpHu COBCPUICHHUHA pa6OTLI BHCIIIHUMHU CHUJIaMU.

[EEN
©

CpaBHeHHE TEMI0EMKOCTEN pa3InYHbIX BELLECTB.

[EEN
=

HaOmronenue kumeuus.

[EEN
N

Habmroienne nocTostHCTBa TeMIIEpaTyphl MPH TUIaBICHUH.

13. Moenu TenIOBBIX ABUTATENEH.

Jlabopamopnwvie padbomot u onvimol.

1 OMBITHI 110 OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TMPUTSKEHUS.

2 OnBITHI IO BRIPAIIMBAHUIO KPUCTAJIIOB TIOBAPEHHOW COMM WM caxapa.

3. OnbITHI 1O HAOTIOIEHHUIO TETIOBOTO PACIIMPEHHSI TA30B, )KUIKOCTEH U TBEPABIX TEI.

4 Ompenenenue naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.

5 OnbITEl, JEMOHCTPUPYIONIME 3aBUCUMOCTH JABJICHHS BO3[yXa OT €ro ooObéma u
HArpeBaHUS WA OXJIQKICHUS.

6. [IpoBepka THUMOTE3bl JUHEHWHOW 3aBUCHMOCTH JJIMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPHUUECKOU TPYyOKe OT TeMITepaTyphl.

7. HaGmronenne m3MeHeHUs: BHYTPEHHEW SHEPrUU Tejla B PE3yibTaTe TEIUIONepenadd u
paboThl BHEITHHUX CHIL

8. HccnegoBanue sBICHUS TEII00OMEHa Ipru CMCIIMBAHUHN XOJIOJHOH U FOpH‘ICfI BOJbI.



9. Omnpenenenre KOJIUYECTBA TEIJIOTHI, TOJYYEHHOTO BOJOM MpHU TEMJI000MEHE ¢ HarPeThIM

MCTAJUNIMYCCKUM HUJIUHAPOM.

10.  Ompenenenue yaenbHOU TETTIOEMKOCTH BEIIECTBA.
11.  HccnenoBanme mpouecca UCTIapeHHsL.

12.  OmnpepneneHrie OTHOCUTENBHON BIQKHOCTH BO3/1yXa.
13.  Ompenenenue yaeabHON TETJIOTHI IUIABICHUS JIbJIA.

Pa3nen 7. DaekTpudeckue 1 MArHUTHBIE SIBJICHHS.

OnexkTpuzanusa Ten. J[Ba poaa AlEKTpUUECKUX 3apsiaoB. B3zanmoneicTBHe 3apsKEHHBIX Tel.
3akon KynoHa (3aBHCHMOCTh CHJIBI B3aUMOJICHCTBUS 3apsDKCHHBIX TEJl OT BEJIMYUHBI 3apsiIOoB U
paccTOsTHUS MEX]y TEIaMH).

OnekTpuueckoe moje. Hampsxk€HHOCTh 3iekTpudeckoro mois. [lpuHiun cynepno3unuu
ANEKTPUUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu syexTpuyeckux 3apsiioB. DJEeMEHTapHBIN 3JeKTpuueckuil 3apsan. CTpoeHue aroma.
[IpoBOIHUKY U AMDIIEKTPUKHU. 3aKOH COXPAHEHUSI SJIEKTPUUECKOTO 3apsijia.

DIIEKTPUYECKHUI TOK. Y CIOBHS CYIIECTBOBAHUS 3JIEKTPUUECKOTO TOKA. VICTOYHUKH MOCTOSIHHOTO
TOKa. JIeHCTBHSI JIEKTPUUYECKOTO TOKa (TEIUIOBOE, XUMHYECKOE, MarHUTHOE). DJICKTPUICCKUN
TOK B JKMIKOCTSX U ra3ax.

Onekrpuueckas uenb. Cuia Toka. DieKTpudeckoe HanpspkeHue. COnpoTUBICHHE POBOIHUKA.
VYnenpHoe comnpoTuBieHHE BemecTBa. 3akoH Owma nisi yuactka menu. [locnepoBarenbHoe U
napajieJIbHOE COEJUHEHNE TPOBOIHUKOB.

PabGora u momrHOCTh 3neKTpHYeckoro Toka. 3akoH JDxoyns—JIeHna. DinekTpudeckue enu u
MOTPEeOUTENH PIIEKTPpUUECKON dHeprun B ObITy. KOopoTKoe 3aMbIkaHue.

ITocTossHEBIE MarHUTHL. B3anMoIeicTBHE NOCTOSHHBIX MarHUTOB. MarautHoe 1oyie. MaranutHoe
nose 3eMJIM W €ro 3HadeHue s ku3Hu Ha 3emse. OnblIT Opcrena. MarmuTtHoe moie
ANEKTPUUECKOro Toka. [I[puMeHeHne 3JeKTpOMarHuToB B TEXHUKE. /[elicTBe MarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUraTrelb TOCTOSHHOTO ToKa. lcmosb3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUUYECKUX YCTPOUCTBAaX U Ha TPAHCIIOPTE.

OIBITHI QDapanes. SIBnenue AIEKTPOMATHUTHOMN HHAYKIUH. [IpaBuno Jlenna.
OnekrporerHepatop. CrocoObl TOMYyYEHHUs AIEKTPUYECKOW SHEPruu. ODJIEKTPOCTAHIIUK Ha

BO300HOBJISIEMBIX MCTOYHHUKAX OHECPTHUH.

Hemoncmpayuu.
1. DnekTpu3anus Teul.
2. JIBa pojia JIEKTPUYECKUX 3apsA0B U B3aUMOJEHCTBUE 3apSKEHHBIX Tell.

3. Y CTpOUCTBO U IEHCTBHE AIEKTPOCKOIA.



DJIeKTpOCTaTUYECKask MHIYKIIHS.

3aKOH COXpaHEHUs IEKTPUUECKUX 3apsI0B.
[IpOBOIHUKY U TUBIEKTPUKH.

MoaenupoBaHH€e CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO TOJIS.

HcTOUHUKH TOCTOSTHHOT'O TOKA.
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JIenCTBUA DIIEKTPUYECKOTO TOKA.
10. DNEeKTPUYECKUM TOK B JKUJIKOCTH.

11.  Ta30BwIii pa3psia.

12. HM3mepeHwue CHIIbI TOKA aMIIEPMETPOM.

13.  M3mepeHue 37MEeKTPUIECKOT0 HAMPSIKEHUS BOJIBTMETPOM.

14. Peocrar u marazuH cCOnpoOTUBIEHUN.

15.  B3aumopeiicTBUE MOCTOSIHHBIX MAarHUTOB.

16.  MoaenupoBaHue HEBO3MOKHOCTH pa3fiesieHus IOJI0COB MarHuTa.
17.  MopenupoBaHrEe MarHUTHBIX TIOJICH MTOCTOSIHHBIX MAIHUTOB.

18. OmneIT Opcrena.

19.  MaruutHoe nojue Toka. JIeKTPOMAarHmr.

20.  JleiicTBME MarHUTHOI'O MOJISI HA IIPOBOJHUK C TOKOM.
21. DNeKTpOABUTaTEIb IOCTOSIHHOTO TOKA.

22.  HccnenoBaHue SIBJICHUS AJICKTPOMArHUTHON MHIYKIINH.

23. OmneiTel @apanest.

24.  3aBUCHMMOCTbH HaIPABJICHUS WHAYKIIMOHHOTO TOKA OT YCIOBHM €r0 BOSHUKHOBEHUS .

25.  DrexTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwvie padbomot u onvimol.

1 OnbIThI 10 HAOTIOEHHUIO SNEKTPU3AIUH TeT HHIAYKIIMEH U IPH COMPUKOCHOBEHUH.

2 HccnenoBanue NeHCTBUS IEKTPUIECKOTO MO HA TIPOBOJIHUKH U JUDIIEKTPUKH.

3 COopka u mpoBepKa pabOThI AIEKTPUUECKOM 1IETH MOCTOSHHOTO TOKA.

4. W3mepenue u peryimpoBaHme CHITBI TOKA.

5 W3mepenue u perynupoBaHue HAMPSHKEHHUS.

6 HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO Yepe3 PE3UCTOpP, OT COMPOTHBICHUS
pe3ucTopa M HAPSHKEHHS Ha PE3UCTOPE.

7. OnBITHI, TEMOHCTPUPYIONTHE 3aBUCUMOCTD 3JIEKTPHYECKOTO COMIPOTHBIICHUS ITPOBOTHIKA
OT €ro JJIMHBI, MJIOIIAN MOTIEPEYHOT0 CEUEHHUS U MaTepuaa.

8. [IpoBepka mpaBuia CIOKEHUS HAMPSHKEHUN TMPU MOCIEI0BATEILHOM COCIUHEHUH JBYX

PE3HCTOPOB.



9. [IpoBepka mpaBuiia AJisi CUIIBI TOKA MPH MapajieIbHOM COETUHEHUH PE3UCTOPOB.

10. Omnpenenenne pabOTHI AMEKTPUIESCKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOP.

11. OrnpesenieHre MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIICIIEMON Ha PE3UCTOPE.

12. HccnenoBaHue 3aBUCMMOCTU CHIIBI TOKA, UAYIIETO Yepe3 JAMIOUYKY, OT HANpPsKEHHs Ha
HEH.

13.  Ompenenenue KI1J] HarpeBares.

14. I/ICCJICI[OBaHI/Ie MarHuTHOI'O BSaHMOHCﬁCTBHH IIOCTOSHHBIX MArdiuToOB.

15. UM3yyeHwe MAarHUTHOrO TMOJS TIOCTOSIHHBIX MArHUTOB TMPU UX OObEOUHEHUH H
pas3JelieHun.

16.  HccnenoBaHue AEHCTBHS SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI B3aUMOJEUCTBUS KaTyLIKU C TOKOM U

MarHuTa OT CHJIbI TOKA U HaIlpaBJIEHUS TOKA B KaTYILKE.
18.  H3yueHue aelCTBUS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
19.  KoncrpyHnpoBaHue 1 n3ydeHue paboThl SJEKTPOIBUTATEIS.
20.  Hsmepenue KIIJ] anexTpoaBUTaTeIbHON YCTaHOBKH.
21.  OmnbITl HO HUCCIEAOBAHUIO SBJIECHUS D3JCKTPOMArHUTHOM WHAYKLIUHU: MCCIEJOBaHUE
U3MEHEHUI 3HAU€HUs U HalpaBJICHUs UHIYKIIMOHHOTO TOKA.
JlabopaTopHbie padoThl M ONBITHI /151 8 Kj1acca ¢ McnoJIb30BaHueM pecypcoB «Toukn
pocTay.
1. JIa6. pad. «<OnpenaeseHne TeMnepaTypbl pa3HbIMH TEPMOMETPAMM».
2. Jla6. pad. «CpaBHeHHe KOJIHYECTB TeIIOThI TP CMEIIMBAHUM BOJbI PA3HOI
TeMIepaTypbi».
Jla6. pa6. «Mi3mMepenue yaeJbHON TEMJI0EMKOCTH TBEPAOI0 TeJIay.
4. Jla6. pa6. «Onpenesnenne yaeabHO#N TeMI0THI NJIABIEHUS JIbI2).
JIad. pab. «HMccienoBanne OCTHIBAHHUSA CO BPEMEHEM TeMIIePaTyPhl BOAbI Pa3HOil
IVIOTHOCTH»
6. Jla6. pad. «McciaenoBanue TenJI0BOro pacliupeHus ;KHIKOCTH.
7. Jla6. pad. «MccnenoBanue TeMnepaTypbl KHIIEHUS KUAKOCTH.
8. Jla6. pad. «MI3MepeHHEe OTHOCHTEIbHOI BJIAKHOCTH BO31yXa ¢ NOMOIIbIO
TepMOMeTPa».
9. Jlab. pad. «CoopKa YJIeKTPUIECKOI 1[eNH 3MepPeHne CHJIbI TOKA B €€ Pa3IHIHbIX
y4acTKax».
10. JIa6. pad. «COopka 3/1eKTPUYeCKON Henu U u3MepeHne HANPSIKeHUs B eé

PA3JUYHBIX YYaCTKax».



11. JIa6. pab. «3mepeHue cONPOTUBJIEHNS POBOIHNKA OECIIPOBOHOIO
MYJbTHAATYHKA N0 (pu3NKe ¢ 6 BCTPOCHHBIMHU JATYHKAMUD).

12. JIa6. pabd. «3MepeHue yaeIbHOr0 COMPOTHUBIEHHUS MPOBOTHUKA.

13. JIa6. pab. «IlocienoBaTeibHOE cOeIMHEHHE TPOBOTHUKOBY.

14. J1a6. pab. «IlapanjejibHOe coeJUHEHHE POBOIHHUKOBY.

15. JIa6. pab. «Mi3MepeHre MOIHOCTH U PAGOTHI TOKA B YJIEKTPHYECKOI Lenmm».

16. JIa6. pad. «Mi3MepeHre MOIHOCTH TOKA HA YYACTKAX I[eNH MPHU MOCJIe10BATEILHOM
U NapajjieJbHOM COeIMHEHU M.

17. JIa6. pab. «AccienqoBanue oTpaskeHUs CBeTa ¢ MOMOIIBIO IJIOCKOT0 3ePKaIay.

18. JIa6. pad. «M3yyeHue n300paxkeHus NpeiMeTOB B TOHKOIi JTUH3e».

9 KUIIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuyeckoe aBuwxeHue. MarepuanbHasg Touka. Cucrema orcuéta. OTHOCHTENBHOCTH
MEXaHUYECKOrO JBWKEHHUs. PaBHOMepHOe mpsMoiMHENHOe ABMkeHue. HepaBHoMmepHoe
npsiMoiMHeHoe aBvkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tella IPH HEPaBHOMEPHOM
JBU>KEHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMosiMHEHOe nBrkeHue. CBoOomHoe mnaneHue. ONbIThI
lanunes.

PaBHOMepHOe aBMXKEHHE 110 OKpykKHOCTH. Ilepnon u gacrora obpamenus. JIuneiinas u yriosas
ckopocTH. LleHTpocTpeMHUTENBHOE YCKOPEHHUE.

IlepBbiii 3akoH Hprorona. Bropoit 3akoH Herootona. Tperumit 3akoH Herotona. IIpmHnmn
CYNEPIIO3ULUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHUSl CKOJbXEHHS, CUJIa TPEHHS IMOKOS,
JIPYyTHU€ BUbI TPEHUS.

Cuna TSXKECTH M 3aKOH BCEMHPHOTO TATOTEHUsS. Y CKOpEeHHE CBOOOIHOTO mMajeHus. JBukeHue
ra"eT Bokpyr Comnnna. [lepBas kocmuueckast ckopocTs. HeBeCOMOCTh U eperpys3Ku.
PaBHOBecne MarepuanbHOW TOUYKH. AOCoOmOTHO TBEpAOe Teno. PaBHOBecue TBEPAOTrO Tena C
3aKpEIUIEHHON OChIO BpaleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc Tema. M3meHenume wummynbca. MMmynbe cuibl. 3aKOH COXPAaHEHHs HMMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanuueckasi paboTa U MOIIHOCTh. PaboTa cui TsKecTH, ynpyrocTH, TpeHus. CBs3b SHEpruu

n pa6OTI)I. HOT@HHI/I&HBHaH OHEprusa TEjla, IOAHATOrO HaJd TMOBCPXHOCTHKO 3CMIIH.



[ToreHnmanbHas sHeprus cxatoil npyxunbl. Kunernueckas sHeprus. Teopema 0 KHHETHYECKOU

SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.
1. Habmoienne MmexaHn4eckoro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.
2. CpaBHeHHe myTell M TPAaeKTOPUN IBUKEHHSI OJHOTO M TOTO K€ TeJa OTHOCHUTEIHHO

Pa3HBIX TEJl OTCUETA.

3. N3mepenne CKOpoCTH U YCKOPEHUs NPSMOIMHENHOTO ABUKCHUS.

4. HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOT'O IBHYKEHUS.

5. HaGnroneHue 1BuXeHUs Tela 110 OKPYKHOCTH.

6. HaGnronenne MexaHWYeCKHX SIBICHHH, MPOUCXOAANIMX B cucTeMe oTcuéra «Temexka»

pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH’)KEHUU OTHOCUTEIBHO KaOuHeTa (PU3UKH.

7. 3aBHCUMOCTh YCKOPEHHMSI T€JIa OT MAacChl TeJla M IEHCTBYIOIIEN Ha HETO CUJIbI.

8. HaGntoneHue paBeHCTBa CHII IIPU B3aUMOJIEHCTBUY TE.

9. N3meneHue Beca Tena Ipyu yCKOPEHHOM JIBUKECHHH.

10. Ilepenava nmmynbca Ipu B3aMMOJEHCTBUM TEIL.

11.  IlpeoGpa3oBaHus SHEPIHU IPU B3aUMOJICHCTBUH TEI.

12.  CoxpaneHue uMIynbca Ipu HEYIPYroM B3aUMOJICHCTBUH.

13.  CoxpaneHue uMIyibca Ipu aOCOIOTHO YIIPYTOM B3aUMOACHCTBUH.

14.  HaOmroneHune peakTUBHOTO JBM>KECHUSI.

15.  CoxpaHeHne MeXaHW4ECKOI SHEPrHH MPHU CBOOOTHOM MaJICHHUH.

16.  CoxpaHeHHe MeXaHHYECKOH SHEPrUM NMpHU ABUKEHUHU Tella MoJ1 AeHCTBUEM MTPYKUHBI.

Jlabopamopnwvie padbomot u onvimol.

1. KonctpynpoBanue TpakTa juisi pa3roHa M JajdbHEUIEro pPaBHOMEPHOTO JIBHIKCHUSI
HIapUKa I TEJIEKKH.

2. OmnpeneneHue cpeaHe CKOPOCTH CKONBXKEHHS Opycka WM IBWKCHHS IIapuKa I0

HAKJIOHHOM ILIOCKOCTH.

3. OmpenenieHne yCKOPEHHs] Teja MPU PABHOYCKOPEHHOM JBIDKEHHWU TIO HAKJIOHHOM
MJIOCKOCTH.
4. HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHH MPU PABHOYCKOPEHHOM IBMKCHHH 0€3

Ha4yaJbHOU CKOPOCTH.
S. [TpoBepka rUMOTE3bI: €CIIM MPU PABHOYCKOPEHHOM JIBIDKCHHH 0€3 Ha4aJIbHOW CKOPOCTH
IIyTH OTHOCATCS KakK psAX HEYETHBIX YHUCE, TO COOTBETCTBYIOIIME IPOMEKYTKH BpPEMEHU

OJWHAKOBBEI.



6. I/ICCJ'ICIIOBaHI/Ie 3aBUCUMOCTH CHJIBI TPCHHUA CKOJIBXKCHUA OT CHJIbl HOPMAaJIbHOI'O

JTaBJICHUSL.
7. Omnpenenenne ko3 uiinerTa TpeHus! CKOIbKEHHS.

8. OmnpeneneHne KECTKOCTU MPYKUHBI.

9. Ompenenenne paOOTBI CHJIBI TPEHUS MPU PABHOMEPHOM JBIDKCHHH Tela II0

TOPU30HTAIILHON IIOBEPXHOCTH.

10.  Ompenenenue pabOTHI CHIBI YOPYrOCTH MpPH HOABbEME TIpy3a C HCIOIH30BAHUEM
HEMOABMKHOTO U IMOABUKHOIO OJIOKOB.

11.  H3yueHue 3aKOHA COXPAHCHHS YHEPTHUHU.

Pa3nesn 9. Mexannueckue Koj1e0aHUs M BOJIHBI.

Konebarenpnoe paBmwxkeHne. OCHOBHBIE XapaKTEPHCTUKU KOJIEOAHW: TEPHOA, YacToTa,
amMIuIuTyAa. MaremMaTMYecKMil M HOpPY)XHHHBIM MasTHUKU. [IpeBpalleHue 5>HEpruu INpu
K0J1e0aTeNbHOM JIBUKEHUU.

3aryxaromue KoyebaHusi. BwiHyKaeHHbIe KoneOanusa. Pe3zonanc. MexaHWdeckne BOJHBL
CaolicTBa MexaHndeckux BoJiH. [IposiosibHbIE U OnepeyHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTb
e€ pacnpocTpaHeHus. MexaHHueCKUe BOJIHbI B TBEPJIOM Telle, CEHCMHUYECKUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.
Hemoncmpayuu.

1 Habnronenune xoneOaHMii TeJI MO/ IEHCTBHEM CHIIBI TSHKECTH U CHITBI YIIPYTOCTH.

2 Habmtonenue xonebanuii rpy3a Ha HUTH U HA IPY>KUHE.

3 HabmtoneHune BBIHYXA€HHBIX KoJeOaHUI 1 pe30HaHca.

4. PacnipocTpanenre npoJoabHBIX U MONEPEYHBIX BOJIH (HAa MOJIENH).

5 HabintoieHne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6 AxycTHYecKHii pe3oHaHC.

Jlabopamopuvie padomol u onvimel.

1. Omnpenenenre 4acToThl U Mepro/ia KouedaH!il MaTeMaTH4eCKOro MasiTHUKA.
2. Omnpenenenre 4acToThl U Mepro/ia KouedaHuil MpyKUHHOTO MasgTHHKA.
3. HccnenoBanue 3aBUCUMOCTH TepHoja KoJeOaHUI MOJBEHIEHHOT0 K HHUTHU Tpy3a OT

JJINHBI HUTH.

4. UccnenoBanne 3aBUCUMOCTH TepuoAa KoJieOaHWM NPYKMHHOTO MasTHHKA OT Macchl
rpysa.
5. ITpoBepka HE3aBUCUMOCTH NEpUoJia KosleOaHUi rpy3a, MOABEHIEHHOTO K HUTH, OT MacChl

rpysa.



6. OnpIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh NEPUOAa KOJCOaHUH MPY>KUHHOTO MasiTHHKA
OT MacChl I'py3a U KECTKOCTHU MPYKUHBI.

7. N3mepenne yckopeHus cBOOOAHOTO MaICHHUS.

Pazgea 10. DiaekTpoMarHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHbI.

DNEeKTPOMarHUTHOE IMoJie. DIIEKTPOMAarHUTHbIe BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
IMxana SJICKTPOMAriMuTHBIX BOJIH. Hcnonp3oBanue OJICKTPOMArouTHBIX BOJIH IJId COTOBOM
CBSI3U.

:‘)J'IeKTpOMaFHI/ITHaSI Inpupoaa CBETaA. CKOpOCTB cBeTa. BomHOBEIE CBOMCTBA CBETA.

Hemoncmpayuu.
1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonnoBsie cBoiicTBa cBeTa.

Jlabopamopnwsie pabomot u onvimeol.

1. W3ydeHue cBOICTB 3JI€KTPOMAarHUTHBIX BOJH C MTOMOIIBIO MOOMIBHOTO TesedoHa.
Pa3nes 11. CBeToBbIe sIBJICHUS.

JlyueBas mozens cBeta. Mcrounuku cBeta. [IpsMonnHeliHoe pacnpocTpaHEeHHE CBETa. 3aTMEHUs
Connua u Jlynsl. Otpaxenue cBera. [1nockoe 3epkano. 3aKkOH OTpaXKE€HUs CBETA.

[Ipenomnenue cBerta. 3akoH mpesnomieHusi cBeta. lloiHOE BHYTpeHHEE OTpaKeHHE CBETa.
Hcnonp30BaHne NOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTHUECKUX CBETOBOJAX.

Jlunza. Xox nydeit B nuH3e. OnTrueckas cucrema (oToamnmapara, MEKPOCKOIA M TEIECKOIIa.
I'ma3 kak onTuyeckasi cucreMa. bim3opykocTs U 1aabHO30PKOCTb.

Paznoxenue Oenoro cera B crnekrp. OmbiTel HeioToHa. CiiokeHHE CIEKTPaIbHBIX I[BETOB.
Hucniepcus ceera.

Hemoncmpayuu.

[IpsimonuHEITHOE PacIpOCTPaHEHHUE CBETA.

OtpaxeHue cBera.

[Tonyuenne n300paxeHUii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.

[Ipenomienue ceera.

OnTHyeckuil CBETOBOI.

Xon nydeit B cobuparoreit TuH3e.

Xox Tydel B paccenBaroLIeH JIMH3E.

[Tonydyenne n300pakeHUii ¢ TOMOIIbIO JINH3.
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Pasnoxenue 6eoro cBerTa B CIEKTP.



12.  TlomydyeHue 6e10TO CBETA MPH CIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopuvie pabomsl u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIJIa OTPAXKEHMsI CBETOBOTO JIyda OT yrja IaJeHusl.
2. N3ydeHnue xapakTepuCTHK H300pakeHUs IIpeIMeTa B INIOCKOM 3epKalie.
3. HccnenoBanue 3aBUCUMOCTH yIJia MPEIOMIICHUS CBETOBOIO Jy4ya OT yIJia MaJeHHs Ha

T'paHUuLC «BO3AYX—CTCKIIO».

4. [Tony4yenue n300paXkeHUI C MOMOIIBIO COOMPAOLIEH JTHH3HI.

5. Omnpenenenne GOKYCHOIO pacCTOSHUS U ONITUYECKOM CHIIbl COOMparoILei JINH3BI.

6. OmnbITHI IO PA3JIOKEHUIO OEJIOro CBETa B CHEKTP.

7. OnpIThl 1O BOCHPHUATHIO IBETA IPEIMETOB IPU HMX HAONIOJEHUU 4Yepe3 IBETOBHIE
(UIBTPBL.

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

Onwitel Pesepdopna u mmanerapnas monenb atoma. Mopens aroma bopa. Hcnmyckanuwe u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEeHYaThIe CIIEKTPBI.

PamuoaktuBHOCTh. Anbda-, 6eTa- u ramma-uznydenus. CTpoenre aToMHoro sigpa. HykinonHas
MoOzeNlb aToMHOro sapa. M3orombl. PagmoaktuBHble mpeBpaiueHus. llepuon mnomypacnana
aTOMHBIX fAJIEP.

SnepHble peakuuu. 3aKOHbI COXpPAHEHHS 3apsJ0BOIO M MacCOBOIO 4YHCENl. DJHEprusi CBs3U
aToMHBIX siaep. CBsi3b maccel U SHepruu. Peaknuu cuHte3a u AeneHust sanep. Vcrounuku
sHeprun CosHIA U 3BE3N.

ﬂ,[[epHa}I OHEPICTHUKA. I[eﬁCTBHH PaaAruOaKTUBHBIX H3J'Iy"leHPII>i Ha JXUBBIC OPIraHU3MBbI.

Hemoncmpayuu.

1 CrieKTphl U3JTy4eHUs U MOTJIOIIEHUS.

2 CriexTpbl pa3IM4YHbIX I'a30B.

3 CnekTp Boziopoza.

4. Habmtonienue TpekoB B kamepe BunbcoHa.

5 Pabora cuérurka MOHU3UPYIOMINX U3ITYyUEHHH.

6 Perucrpanus u3nydeHus IpUPOTHBIX MUHEPAIOB U IPOJIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HabnroneHne CriioniHpIX ¥ TMHEWYAThIX CIIEKTPOB U3ITyICHHUS.

2. HccnenoBanre TpPEeKOB: HM3MEPEHHE HHEPrHMHM YacTUIBI IO TOPMO3HOMY IIyTH (IO
¢dororpadusm).

3. W3mepenue paanoakTUBHOTO (poHa.

IHoBTOpPUTE/IBbHO-000011IAK0 LM MOYJIb.



[ToBTOpHTENBEHO--0000MAIOMNWI MOAY/Ih MPETHA3HAYCH Ui CHCTEMaTH3allid W 000O0IICHUS
MPEIMETHOTO COACPIKAHMSI M ONBITA ACSITEILHOCTU, TPUOOPETEHHOTO MTPH U3YYSCHUH BCETO Kypca
Gu3KKY, a TakKe I MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY PK3aMEHY MO (U3HKE s
00ydJaronuxcs, BEBIOPaBIINX 3TOT yU4ESOHBIN MPEIMET.
[Tpu u3yyeHUH AAHHOTO MOJIYJIS PEATU3YIOTCA U CUCTEMaTH3UPYIOTCS BHUJbI JEATEIbHOCTH, Ha
OCHOBE KOTOPBIX 00ECIIeUNBACTCS JOCTIIKEHUE MTPEIMETHBIX U METANPEAMETHBIX IIAHUPYEMBIX
pe3ynbTaToB 00ydeHus, POPMHUPYETCs] eCTECTBEHHOHAyYHAasi TPAMOTHOCTh: OCBOCHHE HAayYHBIX
METOJIOB HCCJICIOBAHMs SIBICHUI NPUPOJBI M TEXHUKH, OBJAJCHHE YMEHHUSIMH OOBSICHATH
dbusnueckue SBIEHUS, NPUMEHSA I[IOJyY€HHbIE 3HAHUS, pelarh 3aJayd, B TOM UHUCIE
KaueCTBCHHBIC M SKCTICPUMEHTAIILHEIE.
[IprHIMNIANBHO AEATEIbHOCTHBIA XapakTep JAAHHOTO pa3fesa peaiu3yeTcs 3a CYET TOro, 4YTo
oOy4aromiuecs BHIMOMHSIIOT 33JaHtsI, B KOTOPBIX UM MPEAJIaraeTcs:
HA OCHOBE IOJIYYEHHBIX 3HAHWH pAcHo3HaBaThb M HAYYHO OOBACHATH (PU3MUECKHE SIBICHUS B
OKPYKAOIICH MPUPOJIC U TIOBCETHEBHOM JKU3HH,
UCIIOJIb30BAaTh HAYYHBIC METOJBI HCCICAOBAHUS (U3HUYSCKUX SBICHUH, B TOM YHCIE IS
MPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;
OOBSCHATH HaydHbIE OCHOBBI HamOoJee BaXXHBIX JTOCTHXKEHUH COBPEMEHHBIX TEXHOIOTHUH,
HaIpUMep, MPAKTHIECKOTO MCIIOIH30BAHMS PA3IMYHBIX HCTOYHUKOB YHEPTHH Ha OCHOBE 3aKOHA
MPEBPAIICHIS K COXPAHCHHSI BCEX U3BECTHBIX BUIIOB YHEPTHUHU.

JlabopaTopHblie padoThl B 9 KJ1acce ¢ HCNOJIb30BaHHeM pecypcoB «Touku pocra».

JIab. pab. «M3y4yeHne HACBIIICHHBIX IAPOB».

JIao. pad. «OnpenesieHue JaBJICHUS KUIKOCTH.

Jlao. pa6. «MccienoBanne 3aBUCUMOCTH 1ABJIEHUSA OT MJIOTHOCTH KUTKOCTH.
Jlao. pa6. «3yueHne 3aBUCUMOCTH MEePHOAA KOJIeOAHUI HUTAHOT0 MATHUKA OT

AwbhpE

JAJUHBI HUTH.

5. JIa6. pab. «Onpenenenne I/IC u BHyTpeHHEro CONPOTHBJIEHNUSI HCTOYHUKA TOKA).

6. Jlab. pad. «M3yueHHe 31eKTPHYECKHUX CBOWCTB IOJYNPOBOJIHHKOBY.

7. Jla6. pad. «OnpeaesneHne 3JIeKTPUIECKOH EMKOCTH KOH/IEHCATOPa».

8. JIab .pab. «M3yueHHe CBONCTB MOCTOAHHBIX MATHUTOB.

9. JIab. pad. «MccneqoBaHue MATHUTHOIO MOJISA KATYLIKH € TOKOM.

10. JIa6. pad. «OnpenejieHne YCKOpPeHHs TPU PABHOYCKOPEHHOM JBHKEHUM.

11. JIa6. pa6. «CoxpaHeHHe MeXaHMYeCKOIl JHePTUH NPH IBHKEHUH TeJIa MoJ
AelicTBHEM CHJIbI TAKECTH H YIIPYTOCTH».



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne (pu3NKK Ha ypoBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUS HANpPABJICHO HA JOCTIIKEHHE
JIMYHOCTHBIX, MCTAITPCAMETHLIX U IPCAMCETHBIX O6paSOBaTCHBHBIX PEC3yJIbTAaTOB.

B pesynbraTe u3ydyeHus (GU3NKH Ha yPOBHE OCHOBHOTO OOLIEr0 0O0pa30BaHMS y 00ydaromerocs
OynyT cOpMHUPOBAHBI CIIEAYIOLIHE JINYHOCTHBIE PE3YJIBTATH B YACTH!

. 1) maTprMoTH4eCKOro BOCIIUTAHUS

o '] mposiBIeHHME WHTEpeca K HCTOPHM M COBPEMEHHOMY COCTOSHHMIO POCCHICKOI

(bU3HYEeCKON HAYKH,

° [] HEHHOCTHOE OTHOILEHUE K JIOCTHXKECHUSIM pOCCHﬁCKHX y‘IéHBIX'-(l)I/ISI/IKOB;
L4 2) IrpaKaAaHCKOro U 1yXOBHO-HPaABCTBCHHOI'O BOCIIMTAHUS
L4 [] TOTOBHOCTb K AKTUBHOMY Y4YaCTHIO B 06Cy>KIIeHI/II/I O6HI€CTB€HHO 3HAYUMBIX U

3THYCCKHX HpO6J’I€M, CBA3AHHBIX C ITPAKTHUYCCKHUM ITPUMCHCHUCM ,Z[OCTI/I)KGHI/Iﬁ (1)I/ISI/IKI/I;

. ] 0CO3HaHME Ba)KHOCTH MOPAJIBHO--3TUYECKUX IPUHIIAIIOB B IEATEIBHOCTH YYEHOTO;
o 3) 3cTeTH4eCcKOro BOCIMTAHMUSA:
. (] BOCHpHSATHE OSCTETHYECKMX KadyeCcTB (PHU3MUECKOW Hayku: €€ TapMOHUYHOTO

MMOCTPOCHUA, CTPOroCTU, TOYHOCTH, JIAKOHUYIHOCTU;
L4 4) HEHHOCTU HAYYHOTO IMO3HAHUSA:
L4 [l 0OCO3HaHME LICHHOCTH @HSHHGCKOI’I HAYKHU KaK MOIIHOTO MHCTPYMCHTA IIO3HAHUA MHPA,

OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHEUIIEH COCTABIISAIONIEH KYIbTYpPHI;

o ] pa3BUTME HAy4YHOW JIOOO3HATENBHOCTH, WHTEpeca K  HCCIEI0BATEIbCKON
NesATeIbHOCTH;

. 5) popMupoBanus KyJbTYpPbI 310POBbS M IMOLMOHAIBHOTO 0J1ar0NOJTyYHA:

o ] oco3HaHHe LIEHHOCTH 0e30macHOro o0pas3a KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM

MUpE, BaXXHOCTHU IIPAaBUJI O€30M1aCHOTO MOBEICHUS Ha TPAHCIIOPTE, Ha I0POrax, C AJIEKTPUUECKUM
U TEIUIOBBIM 000PYZ0BaHHUEM B JOMAIIHUX YCIOBUSIX;

. "] chopMHpOBAaHHOCTh HaBbIKa peQIIeKCHM, MPU3HAHUE CBOETO IMpaBa Ha OIIHUOKY M
TaKOro K€ [IpaBa y APyroro 4ejioBeKa;

. 6) TPy10BOr0 BOCIIUTAHUSA:

o (] aKTMBHOE YyyacTH€ B pEIICHWH TMPaKTUYECKHX 3a7ady (B paMKax CeMbH,
o0pa3oBaTeNnbHONW  OpraHM3allid, TOpojAa, Kpas) TEXHOJOTHMYECKOW H  COIHMAIbHON
HaINpaBJIEHHOCTH, TPEOYIOLINX B TOM YHUCIIE U (PU3MUECKUX 3HAHUIA;

. | HHTEpeC K MPaKTUYECKOMY M3y4eHUI0 podeccuil, CBI3aHHBIX C (PU3UKOM;



o 7) 3K010TMYECKOr0 BOCTIMTAHUSA:
. ] opueHTalMs Ha MpPUMEHEHHE (PU3NYECKMX 3HAHUHM I pelieHus 3a7ady B 00JACTH
OKpPYXKaloIllel Cpelibl, IUIAHUPOBAHMS IOCTYIIKOB M OLEHKH MX BO3MOXHBIX ITOCIEICTBUHI IS

OKPYKaroIIel Cpeibl;

. ] ocO3HaHME INI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTel UX pelIeHuUs;
o 8) aganTannu K M3MEHSIOIMMCS YCJIOBHAM COUMAJIBLHON ¥ IPUPOIHOM CPeAbl:
. "] moTpeOHOCTh BO B3aWMOJICHCTBUM TPU BBIOJHEHUH HCCIECIOBAHUNA M TPOEKTOB

(bu3n4ecKoil HaPaBIEHHOCTU, OTKPBITOCTh OMBITY U 3HAHUSAM JPYTHX;
. [] MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 IPAKTUYECKYIO JEATEIbHOCTD;
. ] moTpebHOCTh B ()OPMHUPOBAHUN HOBBIX 3HAHH, B TOM 4HCIE (OPMYIHPOBATH UJEH,

IIOHATHA, TUIIOTC3bI O (1)I/ISI/I‘ICCKI/IX 00BEKTax U SABJICHUAX,

o 1 ocozHanue AePUINTOB COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH B 001aCTH (PHU3HKH;
o ] IuTaHUPOBAHKME CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUH;
. ] cTpemileHHME aHaJIM3UPOBATh W BBIIBIATH B3aUMOCBSA3M IPHPOJBI, OOIIECTBA U

HSKOHOMHUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;
o ] OLICHKa CBOMX JEHUCTBHM C y4ETOM BIIMSHMS Ha OKPYKAIOLUIYIO CPENy, BO3MOYKHBIX

[J1I00AJIbHBIX [TOCIIENCTBUM.

METAINIPEJMETHBIE PE3YJIbTATBI
B pesynbprare ocBoeHHSI pOrpaMmbl 1Mo (U3UKE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS y
oOyuvaromerocs OyayT cOpMHUpPOBAaHBI MeTampeaMeTHbIe Pe3yJbTaTbl, BKIIOYAIOIINE
MO3HABATENIbHBIE YHUBEpCAIIbHbIE Yy4eOHbIE MAEMCTBHS, KOMMYHHKAaTHUBHBIE YHUBEpCAIbHBIC

yueOHbIe IeMCTBUS, pEryJIATUBHBIE YHUBEPCAIbHbIE yueOHbIE AeiCTBUS.

ITo3HaBaTeabHbIE YHUBEPCAJBHBLIC yqeﬁm,le JeHCTBUS

Bba3oBble Jornyeckue aeficTBUA:

. BBISIBIISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKNA OOBEKTOB (SABICHUN);

. YCTaHABIIMBATh CYUIECTBEHHBIN MPU3HAK KJIacCU(UKALIUK, OCHOBaHMS JUIs 0000IEHUS U
CpaBHEHUS;

. BBISIBJISITH 3aKOHOMEPHOCTH U IMPOTHUBOPEUMS B paccMaTpUBAaEMbIX (akTaxX, NaHHBIX U

Ha6J'IIOIlCHI/I$IX, OTHOCAIIUXCA K (I)I/ISI/ILICCKI/IM SIBJIICHUSAM,



o BBISIBJISITH TIPUYUHHO--CIICJICTBEHHBIC CBS3M TPH H3yYCHUH (U3HUYECKUX SIBICHUA H
IIPOLIECCOB, JIEJIaTh BBIBOJIbI C UCIIOJIb30BAHUEM JETYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIIOUEHUH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3IX (DU3UUYECKUX BEIUYNH,

. CaMOCTOSATENILHO BBIOMpATh CIOCO0 pernieHus y4eOHOU (u3nueckon 3aaaun (CpaBHEHHE
HECKOJIbKUX BapHAHTOB PEIICHUS, BHIOOP Hamboliee MOIXOJSMIIET0 ¢ yY4ETOM CaMOCTOSTEIILHO
BBIJICTICHHBIX KPUTEPHUER).

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

o MCIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIILCKII HHCTPYMEHT MO3HAHUS,

o MIPOBOJMTH TI0 CAMOCTOSITEIHPHO COCTABJIICHHOMY IIJIaHY OMBIT, HECIOXKHBIA (DU3MUCCKHIA
9KCIIEPUMEHT, HEOOJIbIIIOE HCCieI0BaHNe (PU3UUECKOTO SIBICHUS,

o OIICHWBATh Ha TPUMEHUMOCTh M JOCTOBEPHOCTh HH(OPMAIIMIO, MOTYICHHYIO B XOJI€
WCCJICTOBAHMSI UITU DKCIIEPUMEHTA;

o CaMOCTOSITEITLHO (POPMYIIUPOBATH OOOOIICHHS ¥ BBIBOJIBI 110 PE3yJIbTaTaM MPOBEASHHOTO
HaAOIIO/IEHUS, OTBITA, UCCIICIOBAHNUS;

o MIPOTHO3MPOBATH BO3MOXKHOE JajlibHEHIIee pa3BUTHE (DU3MYECKHX IPOIECCOB, a TaKKe
BBIIBUTATh MPEINONI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSIX U KOHTEKCTAaX.

Pabora ¢ undpopmanmeii:

o MPUMEHSTh PA3IMYHble METOMbI, MHCTPYMEHTHI U 3alpochl IMpH IOHCKe U O0TOOpe
nH(pOpMaLlMU WIN JaHHBIX C YYETOM IpeIIoKeHHON yueOHOo! (hru3nueckoi 3a1auu;

o aHAIIM3UPOBaTh, CHUCTEMATH3UPOBATh M HMHTEPHPETUPOBATH WHGOPMAIUIO PABITUYHBIX
BUJIOB B (DOPM TIpe/ICTaBICHHUS;

o CaMOCTOSITENILHO BBIOMpaTh ONTHUMANBHYIO (OpMYy TMpelacTaBieHHs WHGOpMAlUU U
WJLTIOCTPUPOBATH peliacMble 3a7aud HECIIOKHBIMU CXEMaMH, TharpaMMaMi, HHOU Tpadukoi U
X KOMOWHAITUSIMHU.

KoMMmyHuKaTHBHBIE YHHBepcaIbHbIe YueOHbIe el CTBHUS:

. B XOJe¢ OOCYXIeHHUs Y4eOHOro Marepuayia, pe3yJbTaToB JIa0OpaTOPHBIX padoOT u
MPOEKTOB 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKAaeMOW TeMbl U BBICKa3bIBaTh HJIEH,
HalleJICHHBIC Ha pElIeHUEe 3a/1a4d U MOJIIepKaHne OIaroKenaTeIbHOCTH OOIIEHS,

o COMOCTABNATh CBOM CYXACHHS C CYXICHHUSMU JIPYyrUX Yy4YaCTHHKOB JHAJIOTa,
O0OHapYXUBATh PA3ININE U CXOJCTBO MTO3UITUH;

o BBIP2XKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

o nyOIMYHO  TPENCTaBIATh  Pe3yAbTaThl  BBIMOJIHEHHOTO  (DU3MYECKOrO  OMbITa

(9KCTIEpUMEHTA, UCCIIEIOBAHMSI, IPOEKTA);



. MMOHUMATH U UCIOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIMBUIYaIbHOU pabOTHI MpH
pelIeHnr KOHKPETHON (hu3nYecKoil mpoOIeMbl;

. IPUHUMATh LEIM COBMECTHOW JESATENIbHOCTH, OpPraHU30BBIBATH JEHCTBUS IO €€
JOCTHKEHUIO: PacIpeleNisiTh PO, 00CYKIaTh MPOLIECChl U PEe3yJIbTaThl COBMECTHOM paboThl,
000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

. BBITIOJIHATh CBOIO 4acTh pPalOTHI, AOCTUTas KayeCTBEHHOI'O pe3ylbTaTra IO CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOM JICUCTBUS C APYTUMH YJICHAMU KOMaH/IbI;

. OLICHHMBATh KAYECTBO CBOETO BKJIaJia B OOIIMN MPOAYKT MO KPUTEPUSIM, CAMOCTOSITEIILHO

c(OpMYIIMPOBAHHBIM YYaCTHHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHBIC yHMBepcaibHble y4eOHbIe AeiicTBUSA

Camoopranusauus:

o BBISIBJISTH MPOOJIEMBI B )KM3HEHHBIX M Y4YE€OHBIX CUTyalMsIX, TPEOYIOIIMX ISl pEIICHUs
(bu3nyeCKuX 3HaAHMI;

o OpUEHTHPOBATHCS B PA3IUYHBIX MOJXOAAX MPHUHATUS pELIEHUN (MHIUBUIYaIbHOE,
IPUHITHE PELLIEHUS B IPYIIIE, IPUHATHE PELICHUHN IPYIIION);

. CaMOCTOSITENIHO COCTAaBJISITh aJNTOPUTM peHIeHUs (U3NYECKOH 3a7adl WM TUIaHa
UCCIIEIOBaHMUSI €  Y4€TOM HMEIOLIUXCS PECYpcOB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMeHTHPOBATh MIpearaéMble BApUaHThI PEIIEHUM;

. JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3@ PEIIICHHUE.

CaMOKOHTPOJIb, JMOIIHOHAIbHBIH HHTEJIEKT:

o JlaBaTh aJIEKBaTHYIO OLICHKY CUTYall! U IpeJylaraTh IJIaH €€ N3MEHEHNS;

o OOBSACHATH MPUUMHBI TOCTH)KEHUS (HEAOCTH)KEHUS) PE3YJIbTaTOB AESTEIbHOCTH, NaBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

o BHOCUTbH KOPPEKTHBBI B JIEATEIBHOCTH (B TOM YHCIIE€ B XOJ BBINOJIHEHHS (DU3NYECKOTO
UCCIICIOBAaHUST WJIM TNPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEILCTB, M3MEHUBIIMXCS CHTYallUH,
YCTaHOBJIEHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

. OLIEHMBATh COOTBETCTBUE PE3YJbTAaTa LEIH U YCIOBUSM;

. CTaBUTH ce0sl Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WIM JAUCKYCCHU Ha HAYYHYIO
TE€My, TOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

o NpU3HABAaTh CBOE MpaBO Ha OIMIMOKY NpU pEUIeHWH (U3UYECKUX 3aJad WId B

YTBCPKACHUAX HAa HAYUYHBIC TEMBI U TAKOC K€ ITPABO APYroro.



HNPEIMETHBIE PE3YJIBTATbBI
K koHiy o0ydyenus B 7 Kjacce peIMETHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTPaXaThb
c(OPMHUPOBAHHOCTh y O0YYAIOIUXCS YMEHUI:
. UCTOJNB30BAaTh TMOHATHA: (U3MYECKHEe ¢ XMMHUYECKHE SBJICHUS, HaOIIOJCHHUE,
9KCHEPUMEHT, MOJI€JIb, THIIOTE3a, €AMHUILBI (PU3UUECKUX BEIUYHMH, aTOM, MOJIEKYJIa, arperaTHble
COCTOAHUSI  BemiecTBa (TBEpAOE, KUAKOE, Ta3000pa3HOE), MEXaHWYECKOEe JIBUKCHHE
(paBHOMEpPHOE, HEPAaBHOMEPHOE, NPSIMOJIMHENHOE), TPAeKTOpHUs, PaBHOAECHUCTBYIOLIAas CHJIA,
negopmanus (ynpyras, aacTU4eckas), HeBECOMOCTb, COOOIIAIOLINECS COCY/IbI;
o pasnuyath siBieHus (Iuddy3us, TEMI0oBOe NBHKEHUE YACTHUI BEIIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE JABM)KEHHE, MHEPIMs, B3aUMOJEHCTBHUE TeJl, paBHOBECUE TBEPABIX
TeJI C 3aKPEIUIEHHOW OChIO BpalleHHUs, Nepeaaya AaBjIeHUs] TBEPABIMU TeIaMHU, KHUJIKOCTSIMU U
ra3ams, aTMocqepHOe AaBliCHHE, IUIABaHUE TeJ, NMPEBPALCHUS MEXaHWYECKOH SHEPrHH) IO
ONMCAHUIO HUX XapaKTEpPHBIX CBONCTB KW Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOUIUX JAHHOE
du3nueckoe sBICHUE;
o pacro3HaBaTh MPOSBICHUE HW3YYEHHBIX (DU3MYECKHX SIBICHUH B OKpYXArOIIEM MHpE, B
TOM uuclie (PU3NYECKHE SIBIICHUS B IPUPOJIE: PUMEPHI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B
KUBOW M HEXHUBOH Ipupoje, ACHCTBUE CUIIBI TPEHUS B MPHUPOJE M TEXHUKE, BIUSHUE
aTMoc(epHOro JaBlIeHUs Ha XUBOW OpPraHM3M, IUIaBaHUE pbIO, pplyaru B TeJe YesOoBeKa, MpU
TOM MEPEBOJUTh MPAKTHUUECKYIO 3aJadyy B Y4e€OHYI0, BBIIENATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKy) (PU3NYECKUX SIBICHUMH;
o ONMCHIBATh M3yYEHHBIE CBOMCTBA TN U (U3NYECKUE SIBICHUS, UCIOJIB3YS (PU3NUYECKUE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIECTBA, BPEMsl, MyTh, CKOPOCTh, CPEAHSAS CKOPOCTb,
CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Tela, CHila TPeHUs, AaBlieHHe (TBEPAOro Teja, KHUJIKOCTH,
ra3a), BbITAJIKUBAIOIIas CUJIa, MEXaHW4eckas paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIBI,
KOA((UIMEHT TMOJE3HOro JAEWCTBHUS MEXaHM3MOB, KMHETHYECKas M MOTEHIUalbHas SHEprus),
OpU OINUCAHUU TPABWIBHO TPAaKTOBaTh (U3NYECKUH CMBICI MCIIOJIB3YEMbIX BEJIWYHMH, HX
0003HaueHHsI U €UHULBI (PU3NUECKUX BEIMYUH, HAXOIUTH (POPMYIIbI, CBA3BIBAIOIINE TAaHHYIO
(bu3nYeCKyI0 BEIUUMUHY C APYTUMHU BEIMYMHAMHU, CTPOUTH I'padUKH M3y4YEHHBIX 3aBHCHUMOCTEH
(UBUYECKUX BEITUYHH,
o XapaKTepu30BaTh CBOMCTBA Tell, PU3NYECKUE SIBICHUS U MPOLECCH, UCIIONIb3Yys MpaBHiia
CIIOKEeHMsI CHJT (BJIOJIb OJHOM MpsiMOi), 3akoH I'yka, 3akoH I[lackans, 3akoH Apxumena, IpaBUIIO

paBHOBECUA pblyara (6J10Ka), «30JIOTOC IIPABUJIIO» MCXAHUKH, 3dKOH COXPAHCHUA MEXaHUYeCKOH



SHEPruu, IMpU OSTOM JaBaThb CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA U 3alUCBhIBATH €ro
MaTEMaTUUYECKOE BBIPAKEHUE;

. O0BACHATH (hU3MUECKUE SBJICHUS, TPOLIECCHl U CBOWCTBA TN, B TOM YUCJIE U B KOHTEKCTE
CUTyallull IPaKTUKO-OPUEHTHUPOBAHHOI'O XapakTepa: BbIABIATH MPUYMHHO--CIIEJCTBEHHbBIC
CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMUECKHUX IIaroB ¢ OMoOpoi Ha 1—2 M3y4eHHBIX CBOWCTBA
buznyecKuXx SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

. pemate pacu€THble 3agaud B 12 [EHCTBUS, HCIONB3Yysd 3aKOHBI U (OPMYIIbI,
CBs3BIBAIOIIME (PU3WYECKUE BEIMYMHBI: HA OCHOBE aHallu3a YCIOBHUS 3aJayd 3alUChIBATh
KpaTKoe YCIIOBHE, MOACTABIATh (PU3NYECKHE BEIWYMHBI B (OPMYNIBI U TMPOBOJUTH PACUETHI,
HAXOJIUTh CIIPABOYHbIEC JaHHbBIE, HEOOXOAUMBIE JJISl PEHICHUs 33134, OLICHUBATh PEAIMCTHYHOCTh
MOJTy4eHHOU (PU3NUECKON BEIMUNHBI,

. pacro3HaBaTh IpoOIeMbl, KOTOPbIE MOYKHO PEHIMTH MPH MOMOIIN (PU3HMUECKUX METOJIOB,
B OINMCAHUU HCCIIEIOBaHUS BBIICTSATH MPOBEpPsAEMOE MPEANnoioKeHrne (TUIoTe3y), pa3indyarh U
MHTEPIPETUPOBATH MMOTYYCHHBIN pe3ylbTaT, HAXOAUTh OIIMOKU B XOJE OIMbITA, JIe1aTh BBHIBOJbI
II0 €ro pe3yJbTaTam;

. MIPOBOAMTH OMBITHl 1O HAONIONECHUI0 (U3MUYECKUX SIBICHUM WM (U3NYECKUX CBOMCTB
Tes: (HOPMYITHPOBATH MPOBEPSIEMBIC MPEANOI0KEHUs, COOMPATh YCTAaHOBKY U3 IPEIJIOKEHHOTO
000pyI0BaHUS, 3aIMCHIBATH X0/ ONBITa U (POPMYIUPOBATH BHIBOJIBI,

o BBITNIOJIHATH MPSIMbIE W3MEPEHUS] PAcCTOSHUS, BPEMEHM, Macchl Teia, 00bEéMa, CHIIBI U
TEMIIepaTypbl ¢ UCIOJIb30BAaHUEM AaHAJIOTOBBIX U LHU(POBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUSA
nprOOpPOB ¢ Y4ETOM 3aJJaHHOM aOCOTIOTHOM MOTrPEIHOCTH U3MEPEHUH;

o IIPOBOJIUTH HCCIIEOBAaHUE 3aBHCHMOCTH OJHOM (PM3UYECKOM BEIMYMHBI OT JAPYroi C
UCIIOJIb30BAaHUEM TNPSMBIX MU3MEPEHUH (3aBUCUMOCTH IYTH PaBHOMEPHO JIBUXKYILErocs Teja OT
BPEMEHM [BUKEHHS Tejla, CUJIbl TPEHUS CKOJBXKEHHUS OT Beca Tela, KayecTBa 00pabOTKU
MOBEPXHOCTEN T€lT U HE3aBHUCHMOCTH CHJIBI TPEHHS OT IJIOLIAAM CONPUKOCHOBEHUS TEJ, CHIIbI
YIPYroCTH OT YJUIMHEHUS MPYKHUHBI, BBITAIKUBAIOIIEH CHUIBI OT 00b&Ma MOrpyXKEHHOW YacTH
TeJa M OT IJIOTHOCTH >KUAKOCTH, €€ HE3aBMCUMOCTH OT IUIOTHOCTH Tejda, OT TIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TeNO, YCIOBUN IUIaBaHUsS TeJN, YCIOBHM paBHOBECHs pblyara M OJOKOB),
y4acTBOBaTh B IUJITAHUPOBAHUU Y4eOHOTO MCCIEAOBAaHUSA, COOMPATh YCTAaHOBKY M BBIOJIHATH
U3MEpeHus, cienysd MpeIoKeHHOMY IUIaHy, (DUKCHpPOBaTh pe3yJbTaThl IOJy4E€HHOH
3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJAE MPEUIOKEHHBIX TaOMUI] M TrpaduKoB, JeNaTh
BBIBO/JIBI 110 pPe3YJIbTaTaM MCCIIEJOBAHMUS;

o IPOBOJIUTh KOCBEHHBbIE M3MEpeHHs (PU3MUECKUX BeIUYMH (IUIOTHOCTH BEIIECTBA

KHUAKOCTHU N TBép}IOFO TCJIa, CUJla TPECHUA CKOJIBXKXCHHA, OAaBJICHUC BO31YyXa, BbITAJIKHBAIOLIAA



cuiia, JeicTByIoIas Ha MOTPYKEHHOE B KMIKOCTb TeNO, KO3()PUIMEHT MOJIE3HOro AECHCTBUSL
IPOCTBIX MEXaHW3MOB), CJIEAYS MPEAJOKEHHOM HWHCTPYKIMHU: NpPHU BBINOJIHEHUH HU3MEPEHUN

CO6I/IpaTB SKCIICPUMCHTAIIbHYIO YCTAHOBKY U BBIYUCIATH 3HAYCHHUC WCKOMOM BCINYHHBI,

o coOmogaTh TMpaBWia TEXHUKUM Oe30mMacHOCTH 1pu  pabore ¢ 1abOpaTOpHBIM
000opyI0BaHNEM;
o yKa3bIBaTh MPHUHIMIIBI JICHCTBUS TNPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,

TEPMOMETpP, ITUHAMOMETP, COOOMIAIOMKECS COCYAbl, OapoMeTp, pblYyar, TIOABWKHBIN U
HENOABM)KHEIN OJIOK, HAKJIOHHAS IIJIOCKOCTE;

° XapaKTEePU30BaTh MPUHIIUIIBI IEHCTBHUS U3YYCHHBIX MPUOOPOB U TEXHUYECKHUX YCTPOUCTB
C Omopod Ha HX omucaHus (B TOM 4YHCJE: TMOIIIMITHUKHA, YCTPOMCTBO BOJOIPOBOJA,
TUAPABIMYECKUI TPEecc, MaHOMETP, BBICOTOMED, MOPIIHEBOW HACOC, apEOMETp), HCIOIb3Ys
3HaHMS O CBOWCTBaXx (U3WYCCKUX SIBJICHUH W HEOOXOAMMBIE (U3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

° MPUBOJUTL TMPUMEPHl  (HAXOAWTh WHPOPMAIMIO O MPUMEpPax) MPAKTHICCKOTO
WCITONIB30BaHUs (DM3MYECKUX 3HAHMKA B TMOBCEIHEBHOM >KM3HU JJIsi oOecredeHus: 0€30MacHOCTH
npu oOpaiieHud ¢ OpuOOpaMU U TEXHUYECKUMHU YCTPOHCTBAMHU, COXpPAaHEHUS 3/0POBbS U
COOJTI0IEHHS] HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPY’KAIOIIIEH CpeIe;

° OCYIIECTBIATH OTOOp HMCTOYHUKOB HHPOpManuu B HHTepHEeTe B COOTBETCTBUU C
3a/IaHHBIM TIOMCKOBBIM 3allPOCOM, Ha OCHOBE HMEIONIUXCS 3HAHMM M TyTEM CpaBHEHUS
pa3IMYHBIX HCTOYHHMKOB BBLACNSATH HH(OpPMAINIO, KOTOpas SBISIETCS MPOTUBOPEUYMBOM WU
MOKET OBITh HEIOCTOBEPHOM;

° WCIOJIb30BaTh MPH BBIMOJHEHUN Y4EOHBIX 3aJaHHUI HAay4YHO--TIOMYJSIPHYIO JIUTEPATYPY
bu3nYeCKOro coAep:KaHus, CIPaBOYHBIE MaTepUalbl, pecypchl cetu VIHTepHeT, BIaJeTh
npuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus HH(GOpPMALUKM W3 OAHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

° CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHMCHHBIC W YCTHBIC COOOIICHHS Ha OCHOBE 2—3
HMCTOYHHKOB MH(pOpMaIMK (PU3NYECKOTO COAEPKaHMsI, B TOM YMCIIE MyOJIUYHO AENIaTh KpaTKue
COOOIIEHUsI O pe3yNbTaTaX MPOEKTOB WM Y4YeOHBIX HCCICIOBAHHMA, MPU STOM TPAMOTHO
MCIIONIb30BaTh M3YUYCHHBIN MOHSATUIHBIN ammapar Kypca (U3UKH, COMPOBOXKIATh BHICTYILICHUE
MPE3EHTALNEH;

° MIPU BBIMOJTHEHUH YYEOHBIX MPOEKTOB M WCCIEIOBAHMN pacHpeneNsTh OOS3aHHOCTH B
TpyIie B COOTBETCTBUU C TIOCTABJICHHBIMH 3ajJad4aMH, CJCAWTh 32 BBHINIOJHCHHEM ILIaHA
JIEHCTBHI, aJeKBaTHO OIEHWBATh COOCTBEHHBIM BKJIAJl B JEATEIHLHOCTH TPYIIIBI, BHICTPAUBATH

KOMMYHUKATHBHOC BSaHMOHCﬁCTBHC, YUYUTBIBAsI MHCHUC OKPYXKAIOMIUX.



K koH1y 00y4yenus B 8 kjiacce mpeIMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCS YMEHUM:

o UCIIOJIb30BaTh TMOHSTHUS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE ABM)KEHHE aTOMOB H
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAJUINYECKHE U aMOP(HbIE TeIa, HACHIIIEHHBIN
U HEHACBHIIICHHBII Map, BIAXHOCTh BO3yXa, TEMIEpaTypa, BHYTPEHHSS 3HEPrusi, TEIIOBOM
JBUTATENb, SJEMEHTAPHBIM JJIEKTPUYECKUN 3apsifl, JJIEKTPUUYECKOE II0Jie, MPOBOJHUKH U
JURJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE T10JIE;

o pasznuyath sBIEHUS (TEIJIOBOE pACIIUPEHHE W C)KaThe, Telionepeaayda, TEIIOBOe
paBHOBECHE, CMayMBaHUE, KallWUIApHBIC SBJICHUS, HCIApEHUE, KOHJICHCALUA, ILJIaBJICHUE,
Kpuctauin3anus (OTBEp/IeBaHKE), KUIICHHUE, Teruionepeaaya (TerIonpoOBOJHOCTb, KOHBEKIIUS,
U3ITyYeHHUE), ANEKTpU3alMs TeJl, B3aUMOJCUCTBUE 3apsOB, JNCHCTBHUS DJIEKTPUYECKOIO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMO/ICiCTBHE MarHUTOB, JEHCTBUE MArHUTHOTO TOJIS HA TPOBOJAHUK C
TOKOM, 3JIEKTPOMAarHuTHAasE MHIYKLMS) 110 ONHCAHUIO UX XapaKTEPHBIX CBOMCTB MU HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PH3HUECKOE SBICHNUE;

o pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (DM3MYECKHX SIBICHUH B OKPYXAIOIIEM MHpE, B
TOM dYHCle (QU3UYECKUE SBICHHUS B TPHPOJE: MOBEPXHOCTHOE HATSHKEHHE M KalWILISPHBIC
ABIICHUS B MPUPOJAE, KPUCTAIBI B Tpupojne, uznydeHue ConHIa, 3aMep3aHHEe BOJIOEMOB,
Mopckue Opusbl, o0pa3oBaHHE pOCHI, TyMaHa, HWHEs, CHEra, OJJIEKTpUYECKHE SIBICHUS B
aTMocdepe, 3IEKTPUUECTBO JKUBBIX OpPraHM3MOB, MarHUTHOE Moje 3eMild, Apei( MOJ0COB,
pOJIb MarHUTHOTO MOJS JUIs KU3HUM Ha 3emiie, MOJSPHOE CHUSHHE, NPU ATOM IEPEBOAMTH
MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBIJIEISATH CYIIIECTBEHHbBIE CBOMCTBA (MTPU3HAKU) (PU3HUECKUX
SIBIICHUI;

o OTMKCHIBATh M3yYEHHBIE CBOMCTBA TeN W (U3MUYECKUE SIBICHUS, UCTIONB3YS (PU3NUECKUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSIS SHEPTHsl, KOJIUYECTBO TEIUIOTHI, YAelIbHas TeTTOEMKOCTh
BEIIECTBa, YJENbHAas TEIUIOTa IUIABJIEHUS, yJedbHas TEIUIoTa MapooOpa3oBaHus, yleiabHas
TEIUIOTAa CrOpaHusl TOIUIMBA, KOA((UIMEHT IMOJIE3HOrO JEHCTBUS TEIJIOBOM MAalIUHBI,
OTHOCHUTEINIbHAS BJIAXHOCTb BO3/yXa, OJJIEKTPUUYECKUN 3apsiji, CHUJIa TOKA, SJIEKTPHUUYECKOE
HanpsDKeHUE, COMPOTHBIIEHUE MPOBOJHHMKA, YJEIBHOE CONPOTHUBIEHHE BElIECTBa, paboTa M
MOIIIHOCTh 3JIEKTPUYECKOIO TOKa), MPU OMHCAHUU MPABUIBHO TPAaKTOBAaTh (PU3UUYECKHUI CMBICI
HCIIOJIH3YEMBIX BEIMYHMH, 0003HAUYCHUS U €AMHUIIBI (U3UUYECKUX BEIIMYWH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIUYHMHY C JPYTUMU BEIHMYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBHCUMOCTEH (PU3NIECKUX BEIHYUNH;

. XapaKTepu30BaTh CBOWCTBA TelN, (HU3WYECKUE SBICHUS U MPOIECCH], HCIOIb3Ys

OCHOBHBIC ITOJIOKCHHUA MOJ'IeKy.]'IHpHO--KHHCTH‘ICCKOﬁ TCOpPHUU CTPOCHUSA BCUICCTBA, MPHUHIMAIL



CYTIEpHO3UIMK ToJiell (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEeHUs 3apsia, 3akoH Oma s
ydacTka 1enu, 3akon /xoyns—JIeHiia, 3akoH COXpaHEHHUs SHEPTHH, IIPU ITOM JIaBATh CIOBECHYIO
(GhOpMYyIUPOBKY 3aKOHA U 3aIllMCHIBATH M0 MATEMATHUECKOE BBIPAKCHHUE;

. OOBSICHATH (PU3UUYECKUE TIPOIIECCHI M CBOWMCTBA TEJI, B TOM YUCIIEC U B KOHTEKCTE CUTYaIUil
MIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbISABIATH NMPUUYUHHO-CIEICTBEHHBIE CBSA3U, CTPOUTH
00BbsCHEHHE M3 |—2 JIOTMYECKHUX IIaroB ¢ OMOpod Ha 1—2 WM3YYEHHBIX CBOMCTBA (PU3MUECKHX
SIBIICHUH, PU3NICCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEHH;

. pemate pacu€THble 3agaud B 2—3 JEHCTBUS, HCIONB3YysSd 3aKOHbI U (OPMYIIbI,
CBsI3BIBAIONINE (PU3WYCCKUE BEIMYMHBI: HA OCHOBE aHalW3a YCJIOBHS 3a/laydl 3alHChIBATh
KpaTKOE YCJIOBHE, BBISBJISATH HEJOCTATOK JAHHBIX JI PEIICHUS 3aJadd, BhIOUpATh 3aKOHBI U
dbopMyIbl, HEOOXOaUMBIE Al €€ PElIeHUs, MPOBOIUTH PAcUYEThl U CPABHHUBATH IOJYYEHHOE
3HaYeHNe (PU3NUECKON BETMUMHBI C U3BECTHBIMH JaHHBIMU;

. pacrno3HaBaTh MPOOIEMbI, KOTOPhIE MOXKHO PEIIUTh MPHU MOMOIIN (PU3NIECKUX METOJIOB,
UCIIOJIb3Ysl ONMCAaHUE MCCIEIOBAHUS, BBLACIATH IPOBEPSIEMOE MPEANOJI0KEHHE, OLICHUBATh
MPaBUIILHOCTH MOPSIKA MMPOBEIACHUS UCCIICI0BAHMS, JIeTIaTh BEIBOJIBL;

. MIPOBOJMTD OMBITHI IO HAOMIONCHUIO (PU3UYECKUX SBICHUN WK (PU3NUECKUX CBOICTB Tel
(KanmWJUIsIpHBIC SIBJICHWS, 3aBUCUMOCTH JIABJICHHMS BO3JyXa OT €ro o00bEMa, TeMIlepaTyphl,
CKOpPOCTH TIpoIlecCa OCTBIBAaHUSI M HAarpeBaHUs NPH H3JIYYCHHH OT IIBETa HU3JIydaromen
(mornomaroieii) MOBEPXHOCTH, CKOPOCTh HUCHApeHUs BOABI OT TEMIIEPATypPhl >KUIKOCTH H
IJIoAaau €€ MOBEPXHOCTH, AJIEKTPHU3alus TeJl M B3aUMOJCHCTBUE SJEKTPUUYECKUX 3apsJiOB,
B3aUMOJICCTBUE TIOCTOSHHBIX MAarHUTOB, BHU3YyaJM3allMsl MAarHUTHBIX TIOJIEH TOCTOSIHHBIX
MarHuTOB, JIEUCTBHS MArHUTHOTO TIOJII HA TPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHHUTA,
CBOMCTBA  DNEKTPOJBUTATENS]  IMOCTOSHHOTO  TOKa):  (OpMyIHpOBaTh  MPOBEpPSIEMbIE
MPENONIOKEHNS, COOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO0 O0OpyIOBaHHUS, OMUCHIBATH XOJ
OmbITa U (HOPMYITUPOBATH BHIBOJIBI;

. BBIMIOJIHATH TPSAMbIE M3MEPEHUS TEMIEPATYpbl, OTHOCUTEIBHOM BIIAXXHOCTH BO3/1yXa,
CHJIBI TOKA, HAMPSDKEHHS C WCIOJIB30BAHMEM aHAJIOTOBBIX MPUOOPOB U JTATUYUKOB (PU3UUECKUX
BEJIMYNH, CPABHUBATh PE3YJIBTATHl U3MEPEHUM C YIETOM 3aJIaHHOM a0COFOTHOM MOTPEIIHOCTH;

° MPOBOJIUTH HMCCIICIOBAHUE 3aBUCHMOCTH OJHOW (DU3WYECKON BEITWYMHBI OT IPYTOoM C
UCIIOJIb30BAaHUEM TPSMBIX H3MEPEHHH (3aBHCHUMOCTH COMPOTHUBJICHHS MPOBOAHHKA OT €ro
JUTMHBI, TUIOIIA/IA TONEPEYHOr0 CEUYECHMsI U YAEJIbHOrO0 CONPOTHBIIEHUS BEIECTBA MPOBOJHUKA,
CHJIBI TOKA, HWAYIIEro 4Yepe3 MPOBOJHUK, OT HAMPSDKCHHUS Ha TMPOBOIAHHUKE, HCCIEIOBAHUE
MOCJIEIOBATEILHOTO W TMAapaUIeJIbHOTO  COSAMHEHWH  MPOBOJHHUKOB):  TUIAHUPOBATH

HCCICOOBAHUC, CO6I/IpaTB YCTAHOBKY H BBIIIOJIHATL U3MCPCHUSA, CICAYA MMPCATTOKCHHOMY IIJIaHY,



¢bukcupoBaTh pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH B BHUAE TaOmuI U rpaduKoB, JAeaTh
BBIBOJIBI 10 pE3yJIbTaTaM UCCIEIOBAHUS;

o MIPOBOAUTh KOCBEHHBIE H3MEpEeHUs (U3MUECKUX BEIUYMUH (yAeTabHas TEII0EMKOCTh
BEIIECTBA, CONPOTHUBICHHE MPOBOJHUKA, paboTa M MOIIHOCTh JJIEKTPUYECKOTO TOKA):
IUTAHUPOBATh M3MEPEHHsI, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIIEAys MPEAJIOKEHHOMN

HHCTPYKIUH, U BEIYUCIIATh 3HAYCHUEC BEJIMYHUHBI;

o coOmogaTh TpaBWiIa TEXHUKUM O€30MacHOCTH Tpu pabore ¢  J1abopaTOpHBIM
000opyI0BaHNEM;
o XapaKTepU30BaTh MPUHIIUIIBI ICHCTBUS U3YYCHHBIX MPUOOPOB U TEXHHUUECKUX YCTPOKMCTB

C ONOpOM Ha MX omucaHHs (B TOM 4YHCIE: CHCTEMa OTOIUIEHHS JOMOB, TUTPOMETp, NapoBas
TypOWHa, aMIepMeTp, BOJBTMETP, CUETUYMK DIIEKTPUUECKON SHEPTHH, SJIEKTPOOCBETUTEILHBIC
npuOOpBl, HarpeBaTeNbHBIC SJICKTPONPUOOPHI (PUMEPHI), SICKTPUUYECKHE NPEIOXPAaHUTENH,
3JIEKTPOMArHuT, 3JEKTPOJBUIATENb IIOCTOSHHOTO TOKAa), MCIIOJb3ys 3HaHHUA O CBOWCTBax
bu3nueckux sBICHUH U HEOOXOUMble (PU3UUYECKHE 3aKOHOMEPHOCTH;

o pacro3HaBaTh IPOCTbIE TEXHMYECKHE YCTPOWCTBA M H3MEpUTENbHbIE NPUOOPHI IO
cXeMaM M CXEMaTHYHbIM pPHCYHKaM (PKUJKOCTHBIH TEpMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUTATEIb BHYTPEHHETO CrOpaHMsl, AJIEKTPOCKON, PEOCTAT), COCTAaBISITh CXEMbI
AIIEKTPUYECKUX LeNeil ¢ MOCHeA0BaTEIbHBIM U MapajlielbHbIM COEJUHEHHEM 3JIEMEHTOB,
pasnnyas ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKUX 1IeTIeH;

. NPUBOJUTL TpUMEpPbl  (HAXOAUTh HUHGPOPMALMI0O O MpPUMEPAX) MPaKTHYECKOrO
UCIMOJIb30BaHUs (PU3NYECKUX 3HAHWH B MOBCEJIHEBHOW KU3HM JAJs o0ecredeHus 0e30MacHOCTH
npu oOpaiieHuu ¢ npudopaMu M TEXHUYECKUMH YCTPONMCTBAMHU, COXPAaHEHUS 3/0pOBbS U
COOJIIOJIEHHSI HOPM 3KOJIOTMYECKOT0 MIOBEACHHUS B OKpY KalOILEH cpenie;

o OCYILIECTBIATh MOUCK MH(pOpMaLUK (PU3HUECKOTO cojiepkaHus B VIHTepHETe, Ha OCHOBE
UMEIOUINXCA 3HAHUW U NYTEM CpaBHEHHUS JOIOJIHUTENbHBIX HCTOYHUKOB  BBIIEIATH
UHPOPMaLINIO, KOTOpast SBJISIETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;

o HCIOJIb30BaTh MPH BBIMOJHEHUU YYEOHBIX 33JaHUN HAayYHO--TIOMYJISIPHYIO JIMUTEpaTypy
(U3MUecKOro CcoJepXKaHus, CIPaBOYHbIE MaTepualibl, pecypchl ceTu VHTepHeT, BIaJeTh
npuéMaMM KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGPOpMAIMKM U3 OJHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;

. co3llaBaThb COOCTBEHHBIE TNHCbMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUs, 00001mas
MH(OPMALIHIO U3 HECKOJIBKUX MCTOYHUKOB (PU3MUECKOTO COJIEp)KaHUs, B TOM YHCIE MyOIUYHO

MNpEaACTaBIATE PE3YIbTATHI HpOGKTHOI\/’I NI HCCH@}IOB&T@HLCKOﬁ JACATCIBHOCTH, IIpU 3TOM



TPaMOTHO HCIIOJIb30BaTh M3yYEHHBIH TOHATUHHBIN ammapaT Kypca (QU3HKH, COMPOBOXKIATH
BBICTYIUICHUE MTPE3CHTALINEH;

° IPYU  BBIMOJTHEHUU YYCOHBIX IIPOCKTOB M HCCIICIOBAaHUA (DU3UYECKUX IPOIIECCOB
pacmpeaensaTh 005S3aHHOCTH B TPYIIE B COOTBETCTBHUH C MTOCTABICHHBIMHU 337a4aMu, CICIUTh 3a
BBITIOJIHCHHEM IIJIaHA JIEHCTBHM W KOPPEKTUPOBATh €r0, aJeKBATHO OIICHWBATh COOCTBEHHBIN
BKJIaJl B JCSATECIBHOCTh T'PYIIIbI, BHICTPAMBAaTh KOMMYHHUKATUBHOE B3aUMOJCHCTBHUE, MPOSIBIISSA
TOTOBHOCTP pa3pemiaTh KOH(QIUKTHI.

K koHIly 00y4yeHus B 9 Kj1acce mpeIMeTHbIC Pe3yJIbTaThl HA 0A30BOM YPOBHE JOKHBI OTPAKATh
c(hOpMUPOBAHHOCTH Y OOYUAFOIINXCSI YMECHHM:

° WCIIONBb30BaTh IMOHATHSA: CHCTeMa OTCu€Ta, MaTepHalibHash TOYKa, TPAEKTOPHS,
OTHOCUTEIIbHOCTh MEXaHMYECKOTO NBIKEHUS, nedopMmarus (ympyras, MiiacTudeckas), TpeHue,
HEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb U IEPEerpy3Ku, LEHTP TAKECTH, abCOIIOTHO
TBEPJI0€ TEJO, LIEHTP THKECTU TBEPAOTO Tella, pABHOBECHE, MEXaHUYECKUE KOJIEOAHUS U BOJIHBI,
3BYK, HTHPPA3BYK U YIbTPA3BYK, dJIEKTPOMArHUTHBIC BOJHBI, IIKaTa 3JIEKTPOMATHUTHBIX BOJIH,
CBeT, OJIM30PYKOCTh U ATbHO30PKOCTh, CIEKTPHl UCIIYCKAHUS U MOTJIONIeHus, anbda-, 6era- u
ramMma-u3JIy4eHus, U30TOIbI, epHas YHEPTeTHKA;

° pasnuuaTth SBJICHUS (paBHOMEPHOE W HEPaBHOMEPHOE MPSMOJUHEHHOE JBIKCHHUE,
PaBHOYCKOPEHHOE MpPSIMOJMHEHHOE [BUWKEHHE, CBOOOJHOE TaJCHHE Tel, pPaBHOMEPHOE
JIBIDKEHUE TI0 OKPYXXHOCTH, B3aUMOJCHCTBHE Te€J, PEaKTUBHOE JABMXKEHHUE, KoJiebaTenbHOe
NBIDKCHHUE (3aTyXawIIMe W BBIHYKJICHHbIE KOJIEOAaHUs), PE30HAHC, BOJHOBOE JBIKEHUE,
OTPa)KE€HUE 3BYKa, NPSIMOJIMHENHOE pPACHpPOCTPAHEHUE, OTPAKEHHWE M TMPEJIOMIICHUE CBETa,
MOJTHOE BHYTPEHHEE OTpPaKEHUE CBETa, Pa3lOXKEHHe OeNoro cCBeTa B CIEKTP M CIOKEHHUE
CIIEKTPAJBbHBIX IIBETOB, TUCIEPCHSI CBETA, €CTECTBEHHAs PaJHMOAKTUBHOCTh, BO3HMKHOBEHUE
JUHEWYATOr0 CIEKTpa HM3JTyYEHHUs) IO OMHCAHUI0 WX XapaKTePHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PUZNYECKOE SBIICHUE;

° pacro3HaBaTh MPOSIBIIEHUE M3YYCHHBIX (PU3MUECKUX SBJICHUM B OKpYyXKaromiem mupe (B
TOM uucie (pU3ndecKue sIBICHUS B IPUPOJIE: MPUIIUBBI U OTIUBEI, IBMKeHHUE MaHeT CoNMHeYHOH
CHUCTEMBbI, PEAKTUBHOE [BW)XEHHE >UBBIX OpPraHU3MOB, BOCHPHUSITHE 3BYKOB 3>KUBOTHBIMHU,
3eMJICTPSICEHUE, CEMCMHYECKHE BOJIHBI, I[yHAMH, 5XO0, I[BE€TA TeJ, ONTHYECKUE SBJICHUS B
npupojie, OHOJOTHYECKOe JEHCTBHE BHAMMOTO, YIBTPA(PHUOIETOBOIO U PEHTIEHOBCKOTO
U3ITy4eHUH, eCTECTBEHHBI pPAaTUOAKTUBHBIA (OH, KOCMHUYECKHE Jy4d, paJAHMOaKTHBHOE
U3JIy4eHHE MPUPOJHBIX MHUHEPAJIOB, JEUCTBHE pPAJAMOAKTUBHBIX W3JIYYEHHH Ha OpraHu3M
YEJIOBEKa), IPU 3TOM TIEPEBOJIUTH MPAKTUUYECKYIO 33/1a4y B yU€OHYIO, BBIJICTSATh CYIIECTBECHHBIC

cBOiicTBa (MpU3HAKK) PU3NYECKUX SBICHUI;



o OIMCHIBATh M3YYECHHBIC CBOWCTBA TN M (PU3MUECKHUE SBICHUSA, MCIONB3Ys (hru3nyeckue
BEJIMYMHBI (CPEeIHAS U MIHOBEHHAsI CKOPOCTh TeJla IIPU HEPaBHOMEPHOM JBH)KEHUH, YCKOPEHUE,
nepeMelleHne, IyTh, YIVIOBash CKOPOCTb, CHJIa TPEHMsA, CHUJA YIPYrOCTH, CHJIA TSXKECTH,
YCKOpeHHE CBOOOJHOrO MajeHHs, BEC Tela, MMIYJIbC Tela, UMITYJIbC CHIIbI, MEXaHUYECKas
paboTa M MOIIHOCTb, MOTEHIMANbHAs SHEPIUs Teja, HMOJHATOrO HaJ| MMOBEPXHOCTHIO 3EMIIH,
NOTEHIMAJIbHASL SHEPrHsl CXKATOM NPYKUHBI, KHHETHYECKas SHEpPrus, IMOJIHAs MeXaHU4YecKas
JHEprus, NEpPUOJ M 4YacToTa KoJeOaHWW, JUIMHA BOJHBI, IPOMKOCTb 3ByKa M BBICOTA TOHA,
CKOPOCTb CBE€Ta, I10Ka3aTeb IPEIOMIIEHUS CpElbl), IIPU ONMCAHWU IPABUIBHO TPAKTOBATh
(Gu3n4ecKuil CMBICI UCIHOJIb3yEMBIX BEJIMYMH, 0003HAYCHUS U €AMHUIBI (U3NYECKUX BEJINYHH,
HaXoAUTh (OPMYIIbI, CBS3bIBAIOLINE JaHHYIO (DU3MUECKYIO BEIUYMHY C JPYTMMHU BEIMYMHAMU,
CTPOUTH TPAPUKH U3YIEHHBIX 3aBHCUMOCTEH (PM3MUECKUX BEIHYNH;

o XapaKTepu30BaTh CBOMCTBA Tel, (hpU3MUYECKHE SIBICHUS M MPOLECCHl, UCHOJb3Ysd 3aKOH
COXpaHEHHUs SHEPruH, 3aKOH BCEMHPHOTO TITOTEHMSI, PUHLMII CYIEPHO3ULUU CHJI, IPUHIUI
oTHOcuTeNbHOCTH [anunes, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHMsSI MMIIYJIbCA, 3aKOHBI
OTpPaKEHHsI U IPEIOMIICHUS] CBETa, 3aKOHBI COXPAaHEHMs 3apsI0BOTO U MACCOBOIO YHUCEN MpHU
SJICPHBIX peaKkUUsaX, IpU 3TOM J1aBaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHAa U 3alMCHIBATh €ro
MaTeMaTUYECKOE BbIPAKEHUE;

o OOBSICHATH (PU3NYECKHE MPOLIECCH U CBOMCTBA TEJI, B TOM YUCIJIE U B KOHTEKCTE CUTYaIUil
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBISATH MPUUMHHO--CJIEACTBEHHbIE CBSA3H, CTPOUTH
00BsicHEeHHE M3 2—3 JIOTMYECKHX IIaroB C OMOpPOMl Ha 2—3 M3YyYEHHBIX CBOMCTBA (PU3MUYECKHUX
SBJICHUH, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

. pemars pacuéTHble 3a/1a4M (ONMUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHUM), UCIONb3Ys
3aKOHBI U (OPMYJIBI, CBSA3bIBAIOIINE (PU3NUECKHE BEIMUMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 3a/1a41
3aMUCBIBaTh KPAaTKOE YCJIOBHUE, BBISABIATH HEAOCTAIONINE MIIM M30BITOUHBIE JaHHBIE, BHIOMPATh
3aKOHBI U (OpPMyJbl, HEOOXOIMMBIE [UIsl pELIeHMs, MPOBOAUTH pacdy€Tbl M OLEHUBATh
PETUCTUYHOCTD OTYYEHHOTO 3HAUEHUS! PU3NUYECKON BETMUMHBL;

o pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIINUTh MPHU MOMOIIU (PU3NYECKUX METOJIOB,
UCIIONIb3YSl ONHMCAHME HCCIEAOBAHUS, BBIACNIATH MPOBEPSIEMOE IMPENAINOIIOKEHUE, OLEHUBATh
IIPaBWJIBHOCTh IOPSJIKA IPOBEACHUS MCCIEN0BAaHUsA, Je€JaThb BBIBOJBI, HHTEPIPETHPOBATH
pe3ysbTaThl HAOIIOACHUIN U OTBITOB;

. MIPOBOJIUTH OMBITHI [0 HAOIIOJCHUIO (PU3MUECKUX SBJICHUN WM (PU3NYECKUX CBOUCTB TEJ
(u3ydyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXPAaHEHMs SHEPrHM, 3aBUCHUMOCTb IEepHOJa
KoJie0aHuM NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTD OT

aMIUTUTYABI MaJIbIX KOJIeOaHUH, MPSIMOJIMHEIHOE pacpocTpaHeHHe CBeTa, pa3jiokeHue 0enoro



CBETa B CIEKTP, U3yYEHUE CBOMCTB M300pakK€HUsS B IJIOCKOM 3€pKaje U CBOMCTB M300pakeHUs
npeaMera B cobuparolei JInH3e, HaOII0IeHHE CIUIOIIHBIX M TMHEHYaThIX CIIEKTPOB U3ITyUYECHHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO HabOpa 00OpYHAOBaHUS, ONMUCHIBATH X0
OIIBITA U €T0 Pe3yNbTaThl, POPMYINPOBATH BHIBOJIBI;

o MPOBOJUTH IPH HEOOXOAWMOCTH CEpPHIO TPSMBIX H3MEPEHUH, ONpeAeNssi cpenHee
3HA4YEeHUE U3MEepsIeMOM BeIMYMHBI ((POKYCHOE pacCcTOsHUE cOOMPAIOLIEH JIMH3bI), 000CHOBHIBAThH
BBIOOp crioco0a u3MepeHust (M3MEPUTENILHOTO MPUOopa);

o IIPOBOJUTh HCCIEIOBAaHUE 3aBUCUMOCTEH (DU3MYECKMX BEJIMYMH C HCIOJIb30BAHUEM
OpSAMBIX W3MEPEHUH (3aBUCHMMOCTH IIYTH OT BPEMEHH IpPU PaBHOYCKOPEHHOM JBHXEHHUU 0Oe3
HAYaIbHOM CKOPOCTH, IMEpHoAa KoJeOaHMH MaTeMaTW4ecKoro MasTHHKA OT JJIUHBI HUTH,
3aBUCUMOCTH yTJIa OTPAKEHMsI CBETA OT yIJla MaJCHUs U yIJia MpeOMICHHs OT yrila MajeHus):
IUTAHUPOBATh UCCIIEOBAaHUE, CAMOCTOSITEIbHO COOMpaTh YCTAHOBKY, (PUKCHPOBATh PE3yJbTaThl
MOJTYYCHHOUW 3aBUCHUMOCTH (PM3MYECKUX BEIWYMH B BUAE TAOIMHIl U rpadUKOB, J€IaTh BHIBOJBI
10 pe3yJibTaTaM UCCIIE0BaHUS;

o MPOBOJIUTh KOCBEHHBIE H3MepeHHUs (U3NYECKUX BEIMYMH (CPEmHss CKOPOCTh U
YCKOpPEHHE Tela NpPHU pPaBHOYCKOPEHHOM JIBUKECHHUH, YCKOPEHHE CBOOOIHOTO IIaJCHHUS,
KECTKOCTh MPYKUHBI, KO3()PULMEHT TPEHUS CKOIBXEHUS, MEXaHWYeCcKas paboTa U MOIIHOCTb,
4acToTa M Mepuoj KoieGaHUi MaTeMaTH4YeCKOro U MPY>KMHHOTO MasiTHUKOB, ONTHYECKas CHJIa
coOuparomied  JMH3BI, pPAAMOAKTUBHBIN  (OH): MIAaHMpPOBaTH H3MEpEHUs, CcoOUpaTh
HKCIEPUMEHTAJIbHYIO YCTAaHOBKY U BBIIOJIHATH U3MEPEHUS, CIIe1ys IPEI0)KEHHON NHCTPYKIIUH,
BBIYUCIIATh 3HAUEHUE BEJTMUMHBI U aHAJTU3UPOBATh MOJIy4YEHHBIC Pe3yJbTaThl C YUETOM 3aJaHHOMN

MOTrpeIIHOCTHU I/I3MepeHI/II71;

o coONMOaTh TpaBWIa TEXHUKH O€30MacHOCTH Tpu pabore ¢  J1abopaTOpHBIM
o0opynoBaHuEM;
o pa3MyaTh OCHOBHBIC MPU3HAKU U3YYCHHBIX (PU3NUECKUX MOJICIICi: MaTepruanbHas TOUKa,

a0COJIIOTHO TBEPJIOE TEJIO, TOUECUHBII UCTOUYHHK CBETA, JIy4, TOHKAs JMH3a, IUIAHETapHasi MOZAEIb
aToMa, HyKJIOHHasl MOJI€JIb aTOMHOT0 S/1pa;

. XapaKTepu30BaTh MPUHLUIIBI JEHCTBUS N3YUYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOHCTB
C omopoil Ha WX onucaHus (B TOM YHUCIE: CHOUAOMETp, JAaTUMKHU IOJOXKEHHS, PACCTOSIHUS U
YCKOpEHHUs, paKera, 5XOJIOT, OYKH, IepucKom, ¢oToamnmnapar, ONTHYECKUE CBETOBOJBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCHONB3ys 3HAHHUS O CBOMCTBAX (DU3MYECKHUX
ABJIEHUHN 1 HEOOXO0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

o HCIIOJIb30BAaTh CXEMbl U CXEMaTHUYHBIE PUCYHKHM H3YYEHHBIX TEXHHYECKUX YCTPOWCTB,

W3MEPUTEIIBHBIX TMPUOOPOB M  TEXHOJOTHMYECKUX IIPOIECCOB TIPH pEIIeHUH y4eOHO--



NPAaKTUYECKUX 3a/1a4, ONTHYECKUE CXEMBI AJIs TOCTPOEHUS U300pakeHUI B INIOCKOM 3epKajie U
coOuparoIiei JTHH3E;

o IPUBOAMUTH IpUMEpbl (HaXoOuTh MHQOpMALMIO O MpUMepax) HPAKTUYECKOIO
UCTIOJIb30BaHUs (PU3NYECKUX 3HAHWI B MOBCEJHEBHOW JKU3HM JJIs oOecriedeHus 0e301macHOCTH
npu oOpailieHuu ¢ npubopamMM U TEXHUUECKUMM YCTPOMCTBAMH, COXPAHEHHUs 3J0pPOBbS U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOI0 MIOBEACHUS B OKpY Karollel cpenie;

o OCYLIECTBIATh IMOUCK HHpopMauuu (¢Gu3n4eckoro coaepxaHuss B MHTepHere,
CaMOCTOSITENIbHO  (OPMYNIHUPYs  TMOUCKOBBI  3allpoCc, HAXOMUTb IIyTH  OINpeJeeHus
JIOCTOBEPHOCTH MOJYYEHHOW MH(POPMALMK Ha OCHOBE MMEIOIIUXCS 3HAHUN M JOMOJTHUTEIBHBIX
HUCTOYHHKOB;

. HCII0JIb30BaTh IIPU BBINOJHEHUU YYEOHBIX 3a/laHUN HAyYHO--TIOMYJISIPHYIO JIMUTEpaTypy
(Gu3nyecKoro cojaep:KaHus, CIPAaBOYHBbIE MaTepuasbl, pecypcbl cetu VHTepHeT, BIajeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMALMKM U3 OJHOM 3HAKOBOM
CUCTEMBI B IpYTYIO;

o co3/1aBaTh COOCTBEHHBIE MMCbMEHHBIC U YCTHBIE COOOIIEHUSI HA OCHOBE MH(OpMAILIUU U3
HECKOJIbKUX HCTOYHMKOB (DU3MUYECKOrO coJepKaHMs, MyOIMYHO MpPEACTaBIATh PEe3yJbTaThl
IIPOEKTHOM WJIM MCCIIENOBATEIbCKOW JIEATEIBHOCTH, IPU 3TOM TI'PaMOTHO HCIIOJIb30BaTh
W3yYeHHBIN MOHATUIHBINA ammapar u3y4aeMoro pasjena (GU3UKd U COMPOBOXKIATh BHICTYIUICHHE

npe3eHTanmen ¢ yuéToM ocoOEHHOCTEH ayJUTOPUN CBEPCTHUKOB.

TemaTuueckoe MIaHupoBaHHe 7 KJace

Ne Ha3Banue TeMbl KosauuecTBo
qacoB

1 | ®u3uka u eé pojb B MO3HAHUM OKPY:KAIOIIEr0 MUpa. 6

a) | duzuka-HayKa o mpupoe. 2

b) | ®usnyeckue BeTUUMHBIL 2

c) | EcrecTtBeHHOHay4YHBIN METO]I HO3HAHMSL. 2

2 | llepBoHayaJibHbIE CBEJCHUS 0 CTPOCHUH BellleCTBa. 5

a) | CTtpoeHue BeliecTna. 1

b) | JIBrokeHue U B3aUMOJICHCTBHE YaCTHIL BEIIECCTBRA. 2

C) | ArperaTHble COCTOSIHUS BEIIECTBA. 2

3 | /IBM:KeHHMe W B3aMMO/IeiicTBHE TeJl. 22

a) | MexaHuuyeckoe TBUKEHHE. 4

b) | Mueprus, Macca 1 TUIOTHOCTb. 4

¢) | Cuibl ¥ BUJIBI CHIL 14

4 | laBjieHHe TBEPABIX TeJ, )KMKOCTE U ra3oB. 22

a) | JlaBmenue. Ilepemavya maBieHUS KUIKOCTSAMH, TBEPABIMH TelnamMu U | 4

razamu.
b) | JlaBneHwue ®HUIKOCTH. 5
c) | AtmocdepHoe naBieHue. 6




d) | JleiicTBHe KMIKOCTH ¥ ra3a Ha MOrPYKEHHOE B HUX TEIIO. 7

5 | PaboTa 1 MOIIHOCTDH. JHEpPIHs. 13

a) | Pabora u MOIIIHOCTG. 3

b) | [IpocThie MEXaHU3MBI. 5

¢) | MexaHuueckasi SHEprusi. 5

TemaTHueckoe IJIAHUPOBAHUE 8 ki1acc
Ne Ha3Banue Tembl KoanuecTBO
qgacoB

1 | TenJioBble sIBJIEHUSI. 29

a) | CTtpoeHue BeliecTna. 7

b) | TemnoBbie MPOIECCHI. 22

2 | DieKTpUYecKHe 1 MATHUTHBIE SIBJICHUS. 39

a) | DiekTpuuecKue 3apsabl. 3apsHKCHHBIC Tella M UX B3aMMOJICHCTBHSL. 7

b) | IlocTostHHBII TOK. 21

¢) | MarHuTtHbI€e SIBIICHUS. 7

d) | DaekTpomarHuTHas MHIYKIHUS. 4

TemaTH4YecKkoe MUIaHMPOBaHUe 9 Kiace
Ne Ha3zBanue Tembl KoanuyecTBO
qacoB

1 | Mexannuyeckue siBJ1eHHS. 44

a) | MexaHuueckoe TBUKEHHE U CIOCOOBI €ro OMUCaHUs. 10

b) | B3aumopneiicTBre Tl 23

¢) | 3aKOHBI COXpaHEHUS. 11

2 | Mexannuyeckue KojeO0aHusl U BOJIHBI. 16

a) | Mexanuueckue KoueOaHus. 7

b) | MexaHuueckue BOJHBI. 3BYK. 9

3 | DIeKTpOMArHUTHBIE BOJIHBI. 7

a) | DIeKTPOMArHUTHOE MOJIC U AIEKTPOMATHUTHBIE BOJIHBI. 7

4 | CBeToOBbIE SIBJICHUSI. 17

a) | 3aKOHBI pacTIPOCTPAHECHHUS CBETA. 6

b) | JIuu3sl u onTHYECKKE TIPHOOPHI. 6

¢) | Paznoxxenne 0enoro cBeTa B CIEKTP. 5

5 | KBaHTOBBIE SIBJICHHUSI. 18

a) | McmyckaHue M TIOTJIONIEHUE CBETa aTOMOM. 4

b) | Ctpoenune aToMHOTO sapa. 6

c) | SlnepHble peakiuu. 8
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