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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIEro oOpa3oBaHUsI COCTAaBJIICHA Ha
OCHOBE TOJIO)KCHUN W TPEOOBAaHMI K Pe3ysIbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3zoBaTenbHOM mporpammsel, npexacraBieHHbIx B DI'OC OO0, a Takxke ¢ Y4€ToM
dbenepasibHON paboueld TporpaMmbl BocmuTaHus u KOHIENMIIUKM TpernojaBaHus y4eOHOTO
npeamera «Pru3uKay.

Copepxanne  mporpaMMbl 1o (u3MKe ~ HampaBieHO  Ha  (OpMHUpOBaHHE
€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH OOYyYaIOIUXCS M OPraHU3alyi0 W3Y4YeHHs (PU3UKA Ha
JesITeIbHOCTHON OCHOBe. B mporpamme mo ¢u3nKe yUWTHIBAIOTCS BO3MOXKHOCTH Y4YEOHOTO
npeamera B peanmusamuu  TpedoBaHuit ®I'OC OOO K mMmIaHUPYyeMBIM JUYHOCTHBIM U
METanmpeaMETHBIM  pe3yjbTaTaM  OOy4YeHHs, a  TaKkKe  MEeXMNpPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX IPEIMETOB Ha yPOBHE OCHOBHOT'O 00I1Ier0 00pa30BaHMUsl.

[IporpamMma mo ¢u3MKe ycTaHaBIMBAET pacHpeeieHHe Y4eOHOro marepuana Mo rojam
oOyueHust (10 Kjiaccam), NpeajaraeT MPUMEPHYIO IOCIEI0BATEIbHOCTh M3YyYEHHUS TEM,
OCHOBAHHYIO Ha JIOTMKE PAa3BUTHS MPEAMETHOIO COJAEpPKAHUS M Yy4€TEe BO3PACTHBIX
0COOEHHOCTEN 00yUarOIINXCS.

[Iporpamma no pusuke pazpaboTaHa ¢ MeIbI0 OKa3aHUS METOAMYECKOM MOMOIIN YUYUTEIIO
B CO3/1aHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®u3nKa ABISIETCS CUCTEMOOOPA3YIOLIUM JJII €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB,
MTOCKOJIBKY (PM3MUYECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJIICHUM, N3YyYaeMbIX XUMUEH,
OuoJoruen, acTpoHOMUENH U PU3nyeckor reorpadueil, BHOCUT BKJIAJl B €CTECTBEHHOHAYUYHYIO
KapTUHY MHpa, MPEAOCTaBIIACT HaubOojee sCHble 00pa3lbl MPUMEHEHHS HAay4YHOI'O METOJa
MO3HAHUs, TO €CTh CIIOCO0A MOTYyYEHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

OpnnHa W3 MIaBHBIX 337a4 (PU3HUECKOr0 00pa30BaHMs B CTPYKType 00Iero oOpa3oBaHHMs
COCTOUT B (HOPMHUPOBAHUM €CTECTBEHHOHAYYHOM TPaMOTHOCTHM M HHTEpeca K Hayke Yy
o0yyarommxcs.

N3yuenune ¢u3nkn Ha 0a30BOM YpOBHE MPEANOJAraeT OBJIAJACHUE CIETYIOIIMMU
KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIHUMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

e HAYYHO OOBSCHSTH SIBJICHUS;

e OLEHHUBATHh U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHNS;

e HHTEPIPETUPOBATH JaHHBIE W HMCHOJb30BaTh HAy4HbIC J0KAa3aTEIbCTBA IS
MOJIy4E€HHS BBIBOJIOB.

Lenun wm3ydyeHus (U3MKU HA YPOBHE OCHOBHOIO 0OILEro OOpa3oBaHUs ONpPENENCHbI B
Konuenuun npenojgaBanusi yueOHoro npeamera «Pusnka» B 00pa30BaTENbHBIX OpraHU3alUIX
Poccuiickoit ®enepannn, pean3ylOIIUX OCHOBHBIE OO0IIE00pa30BaTEIbHbIC MPOTPAMMEI,
yTBepxkaéHHON pemieHueM Kosermm MunncreperBa npocsemenuss Poccniickonn @enepanun
(npotoxoi ot 3 aexadbps 2019 r. Ne [1K4BH).

ey usyyenus pusukm:

e TMpUOOpETEHHE HHTEpeca M CTPEMJICHUS OOYYalolUXCS K HAYYHOMY H3Yy4YEHUIO
MPUPOBL, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

e pa3BUTHE MPEIACTABICHUH O HAYYHOM METOJl€ TO3HAaHUS U (POPMUPOBAHUE
MCCJIEI0BATENbCKOTO OTHOIICHUS K OKPYKAIOIIUM SBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KAaK pe3yJbTaTa U3YyYEHUSI OCHOB CTPOEHUS
MaTtepuu U PyHJAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHuE MPEACTABICHUA O POJIM (PUMKU AJIA PA3BUTHUS APYTHMX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;

e pa3BUTHE TPEJACTABICHUA O BO3MOXKHBIX cdepax Oyayued MnpopecCuoHAIbHON
NEeSATEIbHOCTH, CBA3AHHOU C (PU3MKOM, MOATOTOBKA K JajdbHEHIIeMy OOYYEHHIO B 3TOM
HaIpaBJICHUH.

JlocTkeHrne STUX 1eNeid MmporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO OOIIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINX 3a1a4:

e TMpuOOpeTeHHWE 3HAHUW O JAUCKPETHOM CTPOCHHUM BEUIECTBA, O MEXAHMYECKHX,
TEIJIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

e TMpUOOpETEHHWE YMEHHWl OMNUChIBaTh U  OOBACHATH (U3MYECKUE SIBJICHUA C
UCIOJIb30BAaHUEM OJTyYEHHbBIX 3HAHUM;

e OCBOEHHE METOJIOB PEIICHUSA MPOCTEUIINX PACUYETHBIX 3a7ad4 C HMCIOJIb30BAaHUEM
($u3HUECKUX MOJIENe, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;



e pa3BUTHE YMEHHMH HAONMIOJATh NPUPOAHBIC SIBICHUS U  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOThl M HSKCHEPUMEHTAIbHBIE HCCIEAOBaHUS C MCIOJb30BaHUEM
U3MEpPUTETBHBIX TPUOOPOB;

e OCBOEHHE MPUEMOB pabOThl ¢ HMH(OpManUed (PU3NYECKOro CONEepKaHUs, BKIKOYas
UH(GOPMAIIMI0O O COBPEMEHHBIX JIOCTHXKEHUSX (U3UKH, aHaIUu3 M KPUTHYECKOE
OlICHHBaHUE UH(MOPMAITIY;

e 3HAKOMCTBO cO chepaMu MpodecCHOHANBHOMN IeATebHOCTH, CBSI3aHHBIMU C (PU3UKOM,
U COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha IOCTHKEHUSIX (PU3NUECKON HAYKHU.

Ha usyuenue ¢usuku (6a30BbIii YpOBEHb) HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMS
otBoaAMTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B HeJzelto), B 8 kiacce — 68 yacoB (2 yaca
B HEJIETIO), B 9 KJ1acce — 102 qaca (3 gyaca B HEJISTIO).

[Ipeasaraemelil B mporpamMme 1o (hpu3uKe nepedyeHsb J1abopaTOpHBIX pabOT U OMBITOB HOCUT
pPEKOMEHIAaTEIbHBIA XapakTep, YUUTENIb JelaeT BbIOOp MpOBeACHUs J1a0OpaTOpHBIX paboT U
OMBITOB ~ C  Yy4€TOM  HHJUBHIYaIbHBIX  OCOOCHHOCTEH  OOy4arlolmuxcs,  CIHCKa
AKCIIEPUMEHTANBHBIX 3a/JlaHHi, MpeiaraéMblX B pPaMKax OCHOBHOIO T'OCYJapCTBEHHOTO
AK3aMeHa Mo (PU3MKeE.

COJEPXAHUE OBYUYEHUA
7 KIIACC

Pazgen 1. ®usuka u €€ poJb B NO3HAHUN OKPYKAKIIET0 MUAPA.

®usuka — HayKa o npupoje. SABneHust npupoibl. OU3NYECKHUE SBICHUS: MEXaHUYECKHUE,
TEIUIOBbIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC.

Oduznueckre BenWuuHBL. M3Mepenue Qusnyeckux BenuunH. Du3UUecKue MPUOOPHI.
[TorpemnocTs U3MEpeHUl. MexayHapoaHasi CUCTEMA €AUHULL.

Kak ¢usuka u npyrue ecrecTBEHHbIE HAyKH HM3y4darOT Npupoay. EcTecTBeHHOHay4dHBIN
METOJ TIO3HAHUs: HAOJIOJIEHUe, IMOCTAaHOBKA HAYYHOTO BOIIPOCA, BBIJIBIDKEHUE THUIIOTE3,
AKCIIEPUMEHT 110 TMPOBEPKE THUINOTE3, OOBACHEHHE HabmogaeMoro spieHus. OnucaHue
(bU3NYECKUX SIBJICHHUM C TOMOIIBIO MOJIEIIEH.

Hemoncmpauyuu.

1. MexaHn4ecKue, TEIUIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBIICHHUS.

2. ®usnydeckue MpuOOpHI U MPOIEaypa MPSIMBIX U3MEPEHUN aHAJOTOBBIM U ITU(POBHIM

prudopoOM.

Jlabopamopnuie pabomuel u onvimol.

Omnpenenenure 1EHbI IeTICHUS MIKaJIbl U3MEPUTEITLHOTO TTprbopa.
N3mepenune paccTossHUM.
N3mepenne 00bEMa JKUIKOCTU U TBEPAOTO TETA.
Onpenenenue pa3MepoB MajbIX TEJ.
N3mepenune TtemmepaTypbl NOpU MOMOIIM >KUJIKOCTHOTO TEPMOMETpa M JaT4yMKa
TEMIIEPATYPHI.
6. lIpoBengeHue wuccienoBaHusi MO MPOBEPKE THUIIOTE3bl: JAIBHOCTh MOJETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIIIEe, YeM OOJIbIIe BHICOTA MTyCKa.

Paznen 2. IlepBoHayajibHbIEe CBEIE€HUS 0 CTPOEHUH BellleCTBA.

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJbI, HUX pa3Mepbl. ONbIThL, JIOKa3bIBAIOILIUE
JTMCKPETHOE CTPOEHUE BEIIECTBA.

JIBi>keHre 4vacTtull BemiecTBa. CBsI3b CKOPOCTH JBWKEHHUSI YACTHI[ C TEMIEPATypoil.
bpoynoBckoe nBmwxkenue, nuddysus. BzaumopeiicTBue dYacTHil BeIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHUE Ta30B, KUIAKOCTEM U  TBEPABIX
(kpuctamnuyecknx) Teda. B3auMoCBA3b MEXKy CBOMCTBAMHU BELIECTB B Pa3HBbIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHOMOJIEKYJISIpPHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM
BO/IbI.

Hemoncmpayuu.

1. HaOmioneHne OpOyHOBCKOTO TBUKEHHUSL.

2. Habmonenue nuddysun.

3. HaOmionmenue siBneHui, OOBICHSIIOMUXCS MPUTSHKCHUEM WM OTTAJIKWBAHMEM YaCTHI]

BEILIECTBA.
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Jlabopamopnwie pabomuel u onvimol.

1. OreHka q1uamMeTpa aToMa METOJ0M PSJIOB (C UCMOJIb30BaHUEM (GoTorpadmii).

2. OnbIThI 10 HAOJIIOCHUIO TEMIOBOTO PACIIMPEHHUS ra30B.

3. OnbIThl 1O OOHAPYKEHUIO ACHUCTBUS CUJT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHMe U B3aUMOJeliCTBHE TeJl.

Mexannueckoe [BW)XEHUE. PaBHOMEpHOE W HEpaBHOMEpHOE JABWMKEHHE. (CKOpOCTb.
CpelnHsst CKOpOCTh IPU HEPABHOMEPHOM JABHMKEHHUH. PacU€T IyTH U BPEMEHU IBUKEHUS.

SBneHne uHepuMH. 3aKOH WMHEpUUH. B3anmonencTBuME Tel Kak MPUYMHA W3MEHEHUS
CKOpPOCTHM JBM>KEHHMsI Tell. Macca kak mepa nHepTHOcTH Tena. IlnotHocts BemectBa. CBA3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BEUIECTRA.

Cuina kak xapakTepuCTHKa B3auMojehcTBus Ten. Cuna ynpyrocth M 3akoH ['yka.
N3mepeHne cuiibl ¢ TOMOIIBIO JUHAMOMETpA. SIBIIEHHE TIATOTEHHS M cuia Tshkectu. Cuia
TSDKECTH Ha Apyrux raHerax. Bec Tena. HeBecomocTs. CiiokeHue CHII, HANPABJIEHHBIX IO
onHou npsimoi. PaBHozelcTByromas cui. Cuiia TpeHusi. TpeHrne CKOJIbXKEHUSI U TPEHHUE MTOKOSL.
TpeHue B npupoe U TEXHUKE.

Jemoncmpayuu.

HaGnronenue MexaHuecKkoro IBM>KEHHS Tela.
N3MepeHne cKkopoCTH MPSIMOJIMHENHOTO JBUKECHHUS.
HabGnronenue siBneHust HHEPIUU.
Hab6nronenue n3MeHeHnst CKOpoCTH MPU B3aUMOICUCTBUU TEll.
CpaBHEHHE Macc N0 B3aMMOJICVCTBUIO TE.
CroxeHue CHll, HallpaBJICHHBIX 10 OJHOW MPSMOM.
JIaﬂopamoprte paéombt U onvtmol.
1. OmpezelieHUe CKOPOCTH PABHOMEPHOTO IBIKEHHUA (IIapuKa B >KUIKOCTH, MOJEIU
AIEKTPUUECKOTO aBTOMOOMIIS U TaK Jajiee).
2. OrmpejeneHre CpeHEN CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa MO HAKJIOHHOM
MIJIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNa.
4. OmBITHI, TE€MOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHUs (nedopmaiiuu) npy>XKuHbl OT
MPUIOKEHHOM CHIIBL.
5. OnbIThl, I€MOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHHS CKOJIbKEHHSI OT BEca Teya U
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKUAKOCTEH 1 ra3oB.

HNaBnenne. CrnocoObl yMEHBIIEHWS W yBeJIW4YeHUs JaBieHus. JlaBnenuwe rasa.
3aBUCUMOCTh JIaBJIeHUs Ta3a OT o0BbEMma, Temmeparypbl. llepemaua naBieHus TBEPABIMU
TeNlaMH, KUAKOCTIMU WM ra3amu. 3akoH [lackans. [THeBMaTMueckne MamivHbI. 3aBUCUMOCTH
JABJICHUS >KUJIKOCTH OT TIyOuHBI. ['mupocrtaruueckuii mapagokc. CooOmIaroniecs: Cocyabl.
I'mapaBanyeckre MEXaHU3MBI.

AtMocdepa 3emnn u atmocdepHoe aamieHue. [IpUUMHBI CYIIECTBOBAHUS BO3IYIIHOU
ob6onouku 3emuu. OmbiT Toppuuennu. M3mepenue atMochepHOro naBiieHHs. 3aBUCHMOCTH
aTMOC(EpHOro JIaBIEHUS OT BBICOTHI HaJ YypoBHEeM Mops. [Ipubopbl myis u3MepeHus
aTMOC(EPHOTO JIaBJICHUS.

JleiicTBrE KUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJl0. BeITankuBaromas (apXxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3gyxomnnaBanue.

Hemoncmpauuu.
3aBUCHUMOCTbH JABJIEHUS ra3a OT TEMIEPATYPHI.

[lepenaua gaBineHUs )KUIKOCTHIO U Ta30M.

Coobmiaromuecs: COCy/Ibl.

['mnpaBnuueckuid npecc.

[IposiBneHue neicTBUs aTMOC(PEPHOTO JTABICHUS.

3aBUCUMOCTh BBITAJIKMBAIONIEH CHJIBI OT OOBEMa TOTPYKEHHOW dYacTu Tena |

MJIOTHOCTH >KUIKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YClOBME IUJIaBaHUWSl TeEJ: IUJIABAaHUE WM TMOTPYKEHHE TEelI B 3aBUCHUMOCTH OT
COOTHOILICHHSI TUIOTHOCTEN TeJla U KUJKOCTH.

Jlabopamopnuie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00bEéMa MOTPYKEHHOW B JKUJIKOCTD
YacTH Tena.
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2. OmnpenenieHUE BBITAJIKUBAIOIICH CHJIbI, JCHCTBYIOLIEWM HAa TENO, MOTPYKEHHOE B
JKUIKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAJIKHABAIOIIEH CHIIbI, JCUCTBYIOIIEH HA TEIO B
JKHJIKOCTH, OT MAacCCHhI TeJa.

4. OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKMBAIONICH CUJIbI, JEHCTBYIOIICH Ha
TEJI0 B )XKUAKOCTH, OT 00BEMA MOTPYKEHHOU B JKMIKOCTh YaCTH TeJla U OT IUIOTHOCTH
JKUJKOCTH.

5. KoHCcTpyupoBaHue apeoMeTpa WM KOHCTPYMPOBAHME JIOAKM M OIpEacICHHUE €€
rpy30M0bEMHOCTH.

Paznen 5. PaGoTa 1 MOUIHOCTDH. DHEPrus.

Mexanunueckas pabota. MOIIHOCTS.

[IpocTeic MexaHM3MBI: pbIdar, OJIOK, HAKJIOHHAsA TUIOCKOCTh. IIpaBmiio paBHOBECHS
peiuara. [IlpumeneHue npaBuia paBHOBECHS pblyara K OJIOKY. «30JI0TO€ MPaBUII0» MEXaHUKH.
KIT npocthix Mexanu3mMoB. [IpocTeie MEXaHU3MBI B OBITY M TEXHHKE.

Mexanuueckas osHeprus. KuHeTmyeckas W TOTEHIMaidbHas »Heprus. llpeBparieHue
OJIHOTO BUJIa MEXAaHUYECKOM SHEPTUU B APYroi. 3aKOH COXPAHEHUS SHEPTUU B MEXaAHHKE.

Jemoncmpayuu.

1. IIpuMepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenne paOOThl CHJIBI TPEHUS MPU PABHOMEPHOM JIBMIKEHHHM Tella 10
TOPU30HTAILHONW TOBEPXHOCTH.

2. HccnenoBanue ycioBUM paBHOBECHS pblUuara.

N3mepenne KII/] HaKIOHHOW IIOCKOCTH.
4. HM3ydeHue 3aKOHA COXPAHEHUS] MEXAaHUYECKOM SHEPTUM.

8 KJIACC
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Paznen 6. TenioBble siBJICHUS.

OCHOBHBIE TTOJIOKEHHUSI MOJICKYJISIPHO-KHHETUYECKON TEOpUM CTPOCHUS BemiecTBa. Macca
U pa3sMepbl aToMOB M MOJIEKYJd. OIBITH, TOATBEPKIAIONIMNE OCHOBHBIC IOJOKEHUS
MOJICKYJIIPHOKUHETUYECKON TEOPHUH.

Mopenu TBEPOTO, KUJIKOTO U ra3000pa3HOro COCTOSIHUH BerecTBa. Kpucrammaeckue u
amopbHubie Tena. OOBSICHEHHE CBOWCTB Ta30B, JKUJIKOCTEH M TBEPABIX TEJI HA OCHOBE
MOJIOKEHUM MOJIEKYJISIPHO-KMHETUYECKOM Teopuu. CMauMBaHME W KaNWUISIPHBIC SBJICHUS.
TemnnoBoe paclIMpeHUE U CxKATHE.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBHIO TEIJIOBOIO JBMXKEHHUSI YaCTHII.
Buayrpennss sHeprus. CrnocoObl H3MEHEHHMS BHYTPEHHEHM OSHEpPruu: Terulonepenada u
coBepIieHre padoThl. Bupl Terionepeaaun: TEIIONPOBOIHOCTh, KOHBEKIIHS, U3TyUYCHHE.

KomuuecTtBo TemnoTel. YiaenbHas TEIUIOEMKOCTh BeIIECTBA. TeIIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIIOBOro OanaHca. IlnaBiaeHne u oTBepAeBaHHE KPUCTALIHYSCKHUX
BEIIIECTB. YJelbHas TemoTa riaBieHusa. [lapooOpasoBanue u koHaeHcanus. Vcmapenue.
Kunenue. YnenbHas Temiora mapooOpa3oBaHMsS. 3aBUCHMOCTH TeMIIEpaTypbl KHUIIEHUS OT
aTMOC(EPHOTO JIaBJICHUS.

BrnaxnocTts BO3ayXa.

DOHeprus TOIJIMBA. Y eJbHAsl TeTIOTa CTOPAHMUSL.

[Tpuniuner pabotsl TernoBbix aurarenedt KIIJ[ TtermmoBoro npurarens. TerioBbie
JIBUTATEJIN Y 3alIUTa OKPYKAIOIIECH CPEIBI.

3aKOH COXpAHEHHUS M MIPEBPAICHUS SHEPTUH B TEIJIOBBIX MPOIIECCaX.

JHemoncmpayuu.

Ha6nronenue 6poyHOBCKOTO IBMKCHHUSI.

Ha6nronenue nuddysun.

Habmronenue SsBIIeHU CMauyMBaHKS M KaIMIJLIIPHBIX SBJICHUM.
Habmronerune TenioBoro pacimpeHus Teil.

W3MeHeHune naBaeHUs ra3a npu K3MEHEHUH 00bEMa M HarpeBaHWU WJIHA OXJIAXKICHHH.
[IpaBuia n3mMepeHust TEMIIEPATYPHI.

Bunbl Tenonepenaun.

OxnaxaeHue Ipu COBEPIICHUN PaOOTEHI.

HarpesaHue npu CoBepLICHHH pabOTHI BHEIITHUMHU CHJIAMH.

10, CpaBHeHHE TETUIOEMKOCTEHN pa3IMUHBIX BEIIECTB.

11. HabmoneHue kumneHusl.
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12. HabnroaeHue mocTosHCTBa TeMIIEpaTyphl IIPH TIJIaBJICHUH.
13. Moienu TeIUIOBBIX ABUTATEIICH.
Jlabopamopnwie pabomul u onvimol.
OnBITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSHKECHHUS.
OnbITHI 1O BRIPAIIMBAHUIO KPUCTAVIOB TOBAPEHHOM COJIM WJIM caxapa.
OnpITEI IO HAOJIOACHUIO TETVIOBOT'O PACIIUPEHUS Ta30B, KUIKOCTCH U TBEPABIX TEI.
OrnpeneneHue JaBIeHUS BO3IyXa B OalJIOHE HITIPHUIIA.
OnbITEI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJICHHUS BO3JyXa OT €ro o0béma M
HarpeBaHus WM OXJIAXKICHUS.
6. IlpoBepka rHUMOTE3bl JUMHEWHOW 3aBUCUMOCTHU JUIMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIePaTYPhI.
7. HabGmroneHue m3mMeHeHUs] BHYTPEHHEW SHEPruu Tejla B pe3ysibTaTe TEIUIonepeaud u
PabOThI BHEITHUX CHII.
8. HccnenoBanue siBiaeHUS TEINIOOOMEHA ITPU CMEITMBAHUHU XOJIOAHOM U TOpsSYEH BOIBI.
9. OmnpezneneHue KOJIWYECTBA TEIUIOTHI, TMOJYYEHHOTO BOJON TIpH TEIJIOOOMEHE ¢
HarpeTbiM METAJUTNYECKUM LIUIUHIPOM.

10. OnpenienieHne yaeabHOM TeMIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npoliiecca UCapeHus.

12. OnpenenieHue OTHOCUTENIBHOM BIIAXKHOCTH BO3/IyXa.

13. OnpenenieHne yaeabHON TEIIOTHI IUIABJICHUS JIbJA.

Pazgen 7. JjiekTpuyecKue 1 MATHUTHBIE SIBJICHUS.

OnekTpuzanus Tel. [[Ba poia 3NEKTpUYECKUX 3apsAnoB. B3auMonencTBue 3apsiKEHHBIX
ten. 3akoH KynoHa (3aBUCHMOCTBH CHJIBI B3aUMOJEHCTBHUSL 3apSKEHHBIX TEJ OT BEJIMYHHBI
3apsAJI0B U PACCTOSIHUSA MEXKTY TEJIaMu).

DnekTpuueckoe noje. Hanpspk€HHOCTE anekTpudeckoro noii. [lpuHuun cynepno3uuuu
AIEKTPUUECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsaoB. DJIEMEHTApHBIN 3yeKkTpudyeckuil 3apsia. CTpoeHue
atoma. [I[poBOAHUKH U TUAIEKTPUKU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiia.

OJIEKTPUYECKUA TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKa. MCcTOYHUKH
MOCTOSITHHOTO TOKa. JIeWCTBHS 3JIEKTPUUYECKOrO0 TOKa (TEIUIOBOE, XUMHYECKOE, MArHUTHOE).
DIIEKTPUYECKUN TOK B )KUIKOCTAX U razax.

Onektpuueckass nenb. Cuiia Toka. OnekTpuyeckoe HampspkeHue. ConpoTHBIEHUE
MPOBOAHUKA. YIEIbHOE CONPOTUBIECHUE BellecTBa. 3akoH Oma Uil ydacTKa LEMH.
ITocnenoBaTenbHOE U MapaIEIbHOE COCIMHEHUE TPOBOJHUKOB.

Pabora 1 MOIITHOCTH AIEKTpUYECKOro ToKa. 3akoH J[xoyns—JIeHma. DinekTprudeckue nenu
U IOTPeOUTENH dIEKTPUIECKOM dHepruu B ObITYy. KopoTkoe 3aMbIkaHuHe.

[TocTossHHBIE MarHuThl. B3auMoAelWCTBHE NOCTOSIHHBIX MAarHMTOB. MAarHuTHOE II0JIE.
MarauTtHoe 1osie 3eMJIM M €ro 3HadyeHue s Ku3HU Ha 3emiie. OnbiT OpcTesa. MarHutHoe
T10JIE AJIEKTPUUECKOrO TOKA. [ [puMEeHeHne 3JIEKTPOMAariuToB B TEXHUKE. [[eMCTBHE MAarHUTHOTO
MoJsl Ha MPOBOJHUK C TOKOM. OJEKTPOJBHUIaTellb IMOCTOSHHOIO TOKa. Mcmonap3oBaHue
AJIEKTPOJIBUTATEIIEH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel  @apanes. SIBleHHE BIEKTPOMAarHUTHOW MHAYKuuu. IlpaBuio JleHna.
Onextporenepatop. CrnocoObl TMOTy4YEHUs DICKTPUUYECKON HHEPruv. ODIEKTPOCTAHIUU Ha
BO300HOBJISIEMBIX UCTOUHUKAX SHEPTHH.

Hemoncmpauuu.

DJIeKTpU3aIus Tell.
JIBa poJia 3JIEKTPUUYECKUX 3apSA0B U B3AUMOJCHUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOTA.
DJIeKTpOCTaTUYEeCKAst HHAYKIHS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.
[IpOBOIHUKY U JUBTIEKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
HcTouyHMKM TTOCTOSTHHOTO TOKA.
JIeCTBHS DIEKTPUUECKOTO TOKA.
. DIEKTPUYECKUI TOK B AKUJKOCTH.
. ['a30BbIM pa3zps.
. I3MmepeHune cuibl TOKa aMIepMeTpOM.
. I3MepeHune 3JIeKTpUIeCKOro HalpsKEHUsT BOJIBTMETPOM.
. Peocrar u marasuH COIpOTUBIICHUN.
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15. B3anmoeicTBre MOCTOSHHBIX MAarHUTOB.

16. MoaenupoBaHrue HEBO3MOKHOCTHU Pa3/IeJICHUs MOJIOCOB MarHuTa.

17. MonenupoBaHME MATHUTHBIX MOJIEN OCTOSHHBIX MATHUTOB.

18. OnbIT OpcTena.

19. MarHuTHOE MOJI€ TOKA. DJIEKTPOMArHuT.

20. [leiicTBME MATHUTHOTO MOJI HA IPOBOJHUK C TOKOM.

21. DNEKTPOABUTATENH ITIOCTOSTHHOTO TOKA.

22. MccnenoBanue ABIECHUS AIEKTPOMArHUTHOM MHTYKIIUH.

23. OnbiThl Dapajes.

24. 3aBUCUMOCTb HANPABJICHUS NHIYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BO3HUKHOBEHUS.

25. DIEKTPOTeHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

OnbIThl 10 HAOTIOJICHUIO STEKTPU3ALMH T UHAYKIIMEH U MPU COMPUKOCHOBEHHH.

Hccnenoanne AeCTBUS 3JIEKTPUUYECKOTO MOJIS HA POBOJHUKHU U TUIJICKTPUKH.

COopka u npoBepka pabOThI IIEKTPUUYECKOMN IIEMU OCTOSHHOTO TOKA.

N3MepeHne u peryimpoBaHUe CUJIbI TOKA.

N3MmepeHne u peryImpoBaHUE HATIPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, UAYILIETO YEPE3 PESUCTOP, OT CONPOTUBICHUS

PE3UCTOpA U HANPSHKEHUS HA PE3UCTOPE.

7. OnbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTH  JJIEKTPUYECKOTO  COMPOTUBIICHUSA
POBOJHUKA OT €ro JJIMHBI, IUIOIAU MTONEPEYHOr0 CEYEHUS U MaTepuaa.

8. IIpoBepka mpaBuiia CIIOXKEHHUS HAIPSKEHUN MPU MOCIET0BATEIbHOM COCIMHEHUH ABYX
PE3UCTOPOB.

9. IIpoBepka mpaBuiia ISl CUJIbI TOKA IPU NapaJUIEIbHOM COEIMHEHUH PE3UCTOPOB.

10. Onpezenenue paboThl MEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop.

11. OnpenesieHne MOIIHOCTH 3JIEKTPUUECKOTO TOKA, BBIIEISIEMON Ha pE3UCTOPE.

12. UccrnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT HAIPSKEHUS
Ha HEW.

13. Onpenenenne KII/[ HarpeBarens.

14. UccrnenoBanne MarHuTHOTO B3aMMOJIECTBUS IOCTOSSHHBIX MarHUTOB.

15. I3yyeHne MarHUTHOTO TIOJS TOCTOSIHHBIX MArHUTOB TMpU HUX OOBEAUHEHUH W
pa3iciiCHUN.

16. UccenoBanue AENCTBUS IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITHI, JEMOHCTPUPYIOLIME 3aBUCUMOCTD CHJIbI B3AUMOJIEUCTBUSA KATYIIKH C TOKOM U
MarHuTa OT CHJIbl TOKAa ¥ HaIlpaBJICHUS TOKA B KaTYIIIKE.

18. I3ydyeHue AeiCTBUSI MArHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue u u3y4eHue padoThl JIEKTPOIBUTATEINS.

20. U3mepenue KII/I anekTpoaBuraTeibHOM yCTaHOBKH.

21. OOBITBl IO HWCCIEIOBAHUIO SIBJICHUS AJIEKTPOMArHUTHONW HMHAYKIIMU: HCCIEAOBaHUE
W3MEHEHUI 3HAYEHUS U HANPABJICHUS UHIYKIIMOHHOTO TOKA.

9 KIIACC

Paznen 8. Mexanudeckue siBJICHHUS.

Mexannueckoe ABWKeHHE. MatepuanbHas Touka. Cucrema orcuéra. OTHOCHUTENBHOCTh
MEXAHUYECKOTO JBWKECHUSA. PaBHOMEpHOE MNpsIMOJMHENHOE JBWXEHHE. HepaBHOMeEpHOe
NpsIMOJIMHEWHOE ABWKeHHe. CpellHssi U MTHOBEHHAs CKOPOCTb Tejla MPU HEPaBHOMEPHOM
JBHKCHUU.

Yckopenne. PapHoyckopeHHOE TIpsIMOJIMHEHOE JIBIKeHHe. CBOOOIHOE majeHue. OIbIThI
lanunes.

PaBHOMepHOE nBHKEHHME TIO OKpY>KHOCTH. [lepnon m wacrota obpamienus. JInnelinas u
yIJoBas CKOpoCTU. LIeHTpocTpeMHUTENBHOE YCKOPEHUE.

ITepsoit 3akoH Herorona. Bropoii 3akoH Herotona. Tperuit 3akon Herorona. IIpuHnmn
CyHEPIIO3ULIUN CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuUjia TPEHHUS CKOJBXKEHHUS, CUja TPEHUs
MOKOS1, APYTHUE BUJIBI TPEHHUS.

Cunma TSDKECTM M 3aKOH BCEMHPHOTO TSITOTEHHUS. Y CKOpeHHe CBOOOIHOTO TaicHUS.
JBmwxenne mmaHer Bokpyr Connua. IlepBas kocMuueckas ckopocTh. HeBecoMocTh

MePerpy3KHu.
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PaBHOBecue maTepuanbHON TOUKU. AGCOMIOTHO TBEP0E Teno. PaBHOBecHe TBEpAOTO Tena
C 3aKPEIUIEHHOW OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynee tena. M3menenne ummynbsca. IMnynbe cuibl. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Mexanuueckass paboTa U MOUIHOCTb. PaboTa cui TSKECTH, YNpyroct, TpeHus. CBs3b
sHeprud U paboThl. [loTeHIManbHAs HEpPrusl Teja, MOJHSTOrO HaJl MOBEPXHOCTHIO 3E€MIIU.
[loreHumanbHass »HEprus cxatoll mnpyxuHbl. KuHernueckas »dHeprus. Teopema o
KHHETUYECKOW SHEPTUU. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUH.

Jemoncmpayuu.

1. HalmrogeHne MexaHMUeCKOTo JIBHKEHUSI TeJla OTHOCUTEIBHO Pa3HbIX Tell OTCUETa.

2. CpaBHEHHME TIyTEH W TPACKTOPUW JIBMXKEHUS OJHOTO M TOTO K€ TEJIa OTHOCUTEIBHO

Pa3HBIX TEJ OTCUETA.

3. HM3mepeHue CKOpOCTH U YCKOPEHUS MPSAMOJINHEUHOTO ABUKEHHUS.

4. HccnenoBaHne NPU3HAKOB PABHOYCKOPEHHOTO JBHKCHUSI.

5. HaOmronenue nBukeHUs Tena o OKpy>KHOCTH.

6. HaOmionenrne MexaHUYECKUX SBJICHUM, MPOUCXOSAIINX B cucTeMe oTcuéra « Temexka
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUHM OTHOCHUTENIbHO KaOuHeTa (PU3UKH.

7. 3aBUCHMOCTb YCKOPEHHMS Teja OT MACCHI TeJla U JEUCTBYIOIIEH HA HETO CHUJIBI.

8. HaOmronenue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TEJL.

9. M3MeHeHue Beca Tena npu yCKOPEHHOM JBUKEHUH.

10. [lepenaya nmnynbca npyu B3auMOJICUCTBUU TEIN.

11. [IpeoOpa3zoBanus SHEPTUH MPU B3aUMOJICHCTBUU TE.

12. CoXpaHEHHE UMITYJIbCA ITPU HEYIIPYTOM B3aUMOJCHCTBUHU.

13. CoxpaHeHHe UMITYJIbCa TPHU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HaGnrofieHne peakTUBHOTO JABUKCHHUS.

15. CoxpaHeHHe MEXaHUYECKON PHEPTUU TTPU CBOOOTHOM IaJICHUU.

16. CoXpaHEHHE MEXaHUYECKOW SHEPTUU MIPU ABUKEHHUH TEJIA MOJ] AEHCTBUEM NIPYKUHBI.

Jlabopamopnsie pabomul u onvimol.

1. KoncTpyupoBanue Tpakra AJisi pa3roHa W JalbHEWIIEr0 PaBHOMEPHOTO IBUKECHHS
IapyKa UM TEJIEHKKH.

2. Ompepenenue cpeaHed CKOPOCTH CKOJIBKEHUS OpycKa WM JABUKEHHUS IIapuKa I10
HAaKJIOHHOM IIOCKOCTH.

3. OnpeneneHue yCKOpPEHHUs Tella MPU PABHOYCKOPEHHOM JIBUKEHUU [0 HAKJIOHHOW
IIJIOCKOCTH.

4. VccnenmoBaHue 3aBUCUMOCTU IIyTH OT BPEMEHHU MPHU PABHOYCKOPEHHOM JIBXKEHUU 0€3
HA4YaJIbHOW CKOPOCTH.

5. IlpoBepka THUIOTE3bl: €CIAM TPU PABHOYCKOPEHHOM JBW)XEHUU 0€3 HadalbHON
CKOPOCTHM TIyTH OTHOCATCS KaK psiJi HEYETHBIX YUCEN, TO COOTBETCTBYIOLIME
IIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. HccienoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJBXKEHHUS OT CHJIbl HOPMAJIBHOTO
JABJICHHUSI.

7. Omnpenenenne K03PGUITMEHTA TPEHHS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

9. OmpeneneHue pabOTHl CUJIBI TPEHHS TPU PABHOMEPHOM JBMIKEHUU Teja II0
TOPU30HTAIBHOM ITOBEPXHOCTH.

10. OmpesienieHne pabOThl CUJIBI YIIPYTOCTH TPH TOIBEME Tpy3a C HCIOJIb30BAHUEM
HETMOJIBMYKHOTO U MOJABUKHOTO OJIOKOB.

11. I3yueHue 3ak0Ha COXpaHEHUs YIHEPTUU.

Paznen 9. Mexanuveckue Ko1e0aHUs U BOJIHbI.

KonebarenbHoe nBmkeHne. OCHOBHBIE XapaKTEPUCTHUKU KOJEOAHMI: MEpUOJa, 4acToTa,
aMIuiMTyna. MareMaTuyecKuid W TPYXKUHHBIM MasATHUKU. [IpeBpaiieHue »sHeprum Impu
KOJIeOaTeIbHOM JIBUKEHUU.

3aryxaromue kojebanusa. BoinyxaeHHsle kojeOanus. Pesonanc. MexaHndeckue BOJIHBI.
CaoiicTBa MmexaHn4yeckux BoJiH. [IpofosibHBIE M MIONIEpEUHbIE€ BOJIHBI. J[JIMHA BOJHBI U CKOPOCTh
e€ pacnpocTpaHeHus. MexaHn4eCcKue BOJIHBI B TBEPAOM TeJIE€, CEICMUYECKHUE BOJHBI.

3ByKk. ['poMKOCTh 3ByKa 1 BeicOTa ToHA. OTpakeHue 3Byka. UH(Dpa3Byk u ynbTpa3ByK.

Hemoncmpauuu.

1. Habnrogenue xoneGaHui TEN MO IEUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.

2. Habmonenue xonebanuii rpy3a Ha HUTU U Ha NIPY>KUHE.
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HaGnronenue BoIHYKIEHHBIX KOJIEOaHHUI 1 pe30HaHca.
PacnipocTpaneHnne npoaoiabHbIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.
Jlaﬁopamopubw pabomul u onvimeul.
1. OmpezeneHrue YaCTOTHI M MiepUojia KoieOaHUH MaTeMaTUYECKOTO MasiTHHUKA.
2. Ompepenenuie 4acTOThl U IEPHOJIa KOJieOaHU MPYKMHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCHUMOCTH Mepuojia KojJeOaHWil MOABEUICHHOTO K HUTH Ipy3a OT
JUTUHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH IMEpPUOJA KOJeOaHUN MPY>KMHHOTO MasiTHUKAa OT MAacChl
rpysa.
5. IlpoBepka HE3aBUCHMOCTH IME€pHOJia KoJieOaHUM TIpy3a, MOABEHICHHOTO K HUTH, OT
Macchl Ipy3a.
6. OmnbIThI, JEMOHCTPUPYIOUIUME 3aBUCHUMOCTh IE€pUOJa KoJeOaHUN NPy KMHHOTO
MasATHUKA OT MAcChl rpy3a U )KECTKOCTH MPYKUHBI.
7. V3MepeHue yckopeHusi CBOOOHOIO MaICHUS.
Paszges 10. D1eKTpPOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHUTHOE MOJIE. DJIEKTPOMArHUTHbIE BOJHBI. (CBOWMCTBA 3JIEKTPOMArHUTHBIX
BonH. [llkama 5yeKTpOMarHUTHBIX BOJH. M CMONb30BaHUE HSJIEKTPOMArHUTHBIX BOJH IS
COTOBOM CBSI3HU.
DnekTpoMarHuTHas mpupoa ceeta. CkopocTs cBeTa. BOTHOBBIE CBOWCTBA CBETA.
Hemoncmpauuu.
1. CBolCTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BOJIHOBBIE CBOKCTBA CBETA.
Jlabopamopnsie pabomul u onvimol.
1. M3yyeHue CBONCTB AJIEKTPOMATHUTHBIX BOJH C MIOMOIIBI0 MOOMIILHOTO Tele(oHa.
Pazgea 11. CBeroBblIe sIBJICHHS.
JIyueBass Monenb cBera. Mcrounuku cBera. IIpsMoiiiHEHOE pacnpoCTpaHEHUE CBETA.
3atmenus Connna u JIynel. Otpaxenue cBeta. [1nockoe 3epkano. 3akOH OTpaKEHUs CBETA.
[Ipenomnenue cBera. 3aKoH npesioMiieHus cBeta. [lomHOe BHyTpeHHEE OTPaKEHHUE CBETA.
Hcnonb30BaHnEe MOJTHOTO BHYTPEHHETO OTPAKEHHS B ONTUYECKUX CBETOBOAAX.
Jlunza. Xon nydeit B jumH3e. OnTudeckas cucteMa d¢oToarmnapara, MHUKpPOCKoNa u
Teneckona. I'a3 kak onTudeckas cuctemMa. bam3opykocTh U TallbHO30PKOCTb.
Paznoxenue Oenoro cBera B crekTp. OmnbiTel HptoTona. CiokeHHE CHEKTPaTbHBIX
uBeToB. Jlucnepcus ceera.
Hemoncmpavuu.
[IpssMonmHEHOE pacIpOCTPAHEHUE CBETA.
OtpaxkeHue cBeTa.
[Tomy4yenue n300pakeHUi B IMJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cBera.
Onrtuueckuii CBETOBOI.
Xox mydeii B cOOMparoIiei JInH3e.
XoJ1 Ty4el B pacCEnBArOIIECH JIMH3E.
[Tonmyuenue 1/1306pa>KeHI/H‘/’I C IMOMOIBIO JIUH3.
[Tpuniun aeiictBus doToanmapara, MUKPOCKOTIA U TEJIECKOIIA.
10 Mogens rnasa.
11. Paznoxenue 6em0ro cBeTa B CIEKTP.
12. [lomy4yenue 6em0ro cBETa MPH CIOKEHUH CBETAa PA3HBIX I[BETOB.
Jlabopamopnuie pabomul u onvimol.
1. HccnenoBanue 3aBUCMMOCTH YIJIa OTPAXKEHHUSI CBETOBOIO JIyda OT yTJia MaJICHHUS.
2. M3yuenune xapakTepUCTUK N300paKEeHUS MPEAMETA B TIIOCKOM 3epKajie.
3. HccnenoBaHue 3aBUCUMOCTH YIJia MPEIOMJIEHUS CBETOBOTO Jiyya OT yIJia MaJIeHHusl Ha
TPaHULE «BO3IYX—CTEKIIO.
[Tomy4yenune n300pakeHN ¢ TOMOIIBIO COOUPAOIICH JIMH3HI.
Omnpenenenre (HOKYCHOTO PACCTOSHUSI K ONTUYECKOM CHIIBI COOMPAIONIEH JIMH3BI.
OnBITHI TIO PA3JIOKEHUIO OEIOTO CBETA B CIIEKTP.
OnbITHl 1O BOCHPHUATHIO IBETA MPEIMETOB MPU WX HAOIIOJCHHUHM 4Yepe3 IBETOBBIC
buIBTPHIL.
Pa3nen 12. KBaHTOBbBIE SIBJICHHUS.
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OmnpwiTel Pezepdopaa u minanerapHas mojens aroma. Mojens aroma bopa. Mcnyckanue u
noryionieHue ceeta aroMmoM. KBaHThl. JInHedaThie CIEKTPHI.

PannoaktuBHOCTh. Aunbda, Oera- u ramma-usinydenus. CTpoeHUE AaTOMHOIO Spa.
Hykionnas mopens atomuoro snapa. M3zortonsl. PaamoaxtuBHbie npeBpaunieHus. llepuon
NOJIypacriajia aTOMHBIX SAED.

SAnepHble peaki. 3aKOHBI COXPAHEHHUSI 3apsiI0OBOTO U MacCOBOTO YUCEI. DHEPTUs CBS3U
aTOMHBIX saep. CBs3b Macchl M 3HEpPruu. Peakuuum cuHTe3a W aeneHus suaep. McTouyHuku
sHeprun ConHua u 3BE31.

SAnepnHas sHepreTuka. [{elicTBUs paAuOaKTUBHBIX U3IYYEHHUN HA )KUBbIE OPraHU3MBI.

Jemoncmpayuu.

CrexTpbl U3ITy4eHUS U MOTJIOIIEHHUS.

CnexTphl pa3IuvHbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue tpekoB B kamepe Buiibcona.

Pabora cuérunka HOHM3UPYIOUIUX U3JTYYCHUH.

Perucrpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

./Iaﬁopamopuble pabomul u onvimeol.

1. HabGnrogeHue CruIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKOB: WM3MEPEHHME DHEPTHMM YACTHUIBI MO TOPMO3HOMY MyTH (10

doTorpadusim).

3. M3mepenue painoakTUBHOTO OHA.

IHoBTOpHUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000IIAIOIMINK ~ MOYJIb  TPEIHAa3HAYeH IS CUCTEMaTH3alluk U
0000I1IeHUsT TPEIMETHOTO COJEP’)KaHUS M OIbITa JEATEIBHOCTH, NPUOOPETEHHOrO TpHU
M3YYEHUU BCEro Kypca (U3HMKH, a TaKkKe JJIs1 MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY
sK3aMeHy 1o (Hu3uKe Juisi 00yUJaroImuXcs, BHIOPABIIUX 3TOT yUEOHBIHN MpeaMeET.

[Ipy wu3yyeHMHM [OAHHOTO MOJIYJS PEaTU3yITCd M CHUCTEMATU3UPYIOTCS  BUBI
NESTEIPHOCTH, HAa OCHOBE KOTOpPBIX OO0eCleyuBaeTcs JOCTHKEHUE TMPEAMETHBIX U
MeETaIpeMETHBIX TUIAHUPYEMBIX PE3yIbTaTOB 00yueHUs, GOpPMHUPYETCS €CTECTBEHHOHAYYHAs
rPaMOTHOCTh. OCBOCHME HAYYHBIX METOJIOB MCCJIEAOBAHUA SIBIICHUI TNPUPOABI U TEXHUKHU,
OBJIAJICHUE YMEHUSIMH OOBSCHATh (U3UUECKUE SIBICHUS, MPUMEHSS TOJYYCHHBIC 3HAHUA,
pelaTh 3a1a4u, B TOM YHCJI€ KAYECTBEHHBIE U 3KCIIEPUMEHTAIIbHBIE.

[IpyHIMOMATBHO AEATEIBHOCTHBINA XapaKTep JAHHOTO pa3/ielia peain3yeTcs 3a CUET TOro,
YTO 00YyYaroMecs BBITIOIHSIOT 3a/IaHNs, B KOTOPBIX UM Tpe/IaraeTcs:

Ha OCHOBE TOJIYYCHHBIX 3HAHUN PACNO3HABATH M HAYYHO OOBSCHATHh (PU3UUECKUE SIBJICHUS
B OKPY’KAIOIIEH MPUPOAE U MOBCEIHECBHOW )KU3HU;

MCIIOJIb30BaTh HAYYHBIC METOJbI MCCIENOBAHNA (PU3MUECKHUX SIBJICHHM, B TOM YHCIIE IS
MIPOBEPKH TUIIOTE3 U MOJYYEHUS TEOPETUUECKUX BHIBOJIOB;

OOBSCHATh HAyYHBIE OCHOBBI HamOoOJiee BaXKHBIX JTOCTHKEHUN COBPEMEHHBIX TEXHOJOTHUH,
HalpuMep, MPAKTUYECKOTO HCIIOIb30BaHUSI PA3JIMYHBIX HCTOYHUKOB HIHEPTHMM HA OCHOBE
3aKOHa MPEBPAILECHHS U COXPAHEHHS BCEX U3BECTHBIX BUJOB SHEPTHUU.

IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA
N3yuenne Qu3ukn Ha ypoOBHE OCHOBHOIO o0OImIero oOpa3oBaHMs HaIpaBJICHO Ha
JTOCTH)KEHHUE TUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB.
B pesynbrare wusydenus ¢GuU3NKM Ha YpOBHE OCHOBHOTO 001Iero o0pa3oBaHHs Yy
oOyuarorerocst 0yayT cOpMUPOBAHBI CIEAYIOIINE JTNYHOCTHBIE PE3YJIbTAThI B YACTH:
e 1) NMaTpMOTHYECKOr0 BOCIIUTAHMS:
e - MPOSIBJICHWE MHTEpPECa K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN (pu3nyeckoi
HayKH,
e - IIEHHOCTHOE OTHOIIIEHNE K TOCTHKCHHSIM POCCUNCKHUX YUEHBIX-(U3UKOB,;
e 2) rpa:KIaHCKOT0 M TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:
e - FOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KJIE€HWUU OOIIECTBEHHO 3HAYMMBIX M ITHYECKUX
po0sIeM, CBI3aHHBIX C MPAKTUYECKUM MTPUMEHEHUEM JOCTHIKEHUHN (DU3UKY;
e - OCO3HAHHME BAXHOCTU MOPAITBHO-ITHYECKUX MPUHITAIIOB B JEATEILHOCTH YIEHOTO;
e 3))3CTeTHYeCKOro BOCIIUTAHMS:
e - BOCIPHUATHE ICTETHUECKUX KauyeCTB (M3MUECKOW HAYKHU: €€ TapMOHUYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH;
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4) HEHHOCTH HAYYHOI'O MO3HAHMSL:

- OCO3HaHHE€ IEHHOCTH (PU3MUECKOW HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HaHUs MUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAXKHEUIIEH COCTABIIAIOIICH KYJIbTYPHI;

- pa3BUTHE HAYYHO JII0O03HATEILHOCTH, HHTEPECA K UCCIE0BATEIbCKON 1eATeIbHOCTH;

5) dpopmupoBaHus KyJbTYPHI 310POBbS H IMOIHOHAJIBHOI0 0JIATONOJIy YU

- OCO3HaHHE IIEHHOCTH 0Oe30macHoro o0Opa3a KM3HH B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpE, BaXXHOCTM TpaBWi OE€30MacCHOrO TOBEACHUS Ha TPaAHCIOpPTE, Ha JOporax, ¢
AIIEKTPUUECKUM U TETIOBBIM 000PYOBaHUEM B JOMAIIIHUX YCIOBUSX;

- cOpMHUPOBAHHOCTh HaBbIKa pe(IeKCUU, MPU3HAHUE CBOETO MpaBa Ha OMIUOKY U TaKOro
K€ TMpaBa y Apyroro 4YeJ0BEKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

- aKTUBHOE Y4YacTH€ B PEIICHUM MPAKTHUYECKUX 3a1a4 (B paMKax ceMbd, 00pa30BaTeIbHOM
OpraHu3allii, TOpOJa, Kpasi) TEXHOJOTMYECKOM U COLMAJIbHOM HaNpaBJICHHOCTH,
TPeOYIOIIMX B TOM YKCIIE U (PU3NUECKUX 3HAHUIA;

- UHTEpeC K MPaKTUYECKOMY H3YUYEeHHIO TpodeccHil, CBI3aHHbBIX ¢ (PU3UKOM;

7) 3K0JI0OTHYECKOTr0 BOCIIUTAHUS:

- OpUEHTallMs Ha NpUMEHEHHe (U3MYECKUX 3HAHUW 71 pelieHus 3aJad B 00JacTH
OKpY>Kalollel Cpelpl, INIAHUPOBAHUS MOCTYNKOB U OLUEHKU MX BO3MOXKHBIX IOCIEICTBUIMA
IUISL OKPYKAIOLIEH CPENbI;

- OCO3HAHUE II00AIBHOTO XapaKTepa KOJIOTMYECKUX IPOOIIEM U Iy Teil HX PEIICHHUS,

8) ajanTanMu K U3MEHSIOIIMMCSH YCJIIOBUSIM COLHAIBLHOI M IIPHPO/IHOI Cpe/bI:

- TOTPEOHOCTh BO B3aWMOJCHCTBUU TIPU BBHINIOJHEHUU HUCCIEAOBAaHUN U MPOEKTOB
(bu3HUecKoi HaNPaBIEHHOCTH, OTKPHITOCTD OMBITY M 3HAHUSAM JIPYTHUX;

- IOBBILICHHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pE3 MTPAKTUUECKYIO 1€ TEIbHOCTD;

- MoTpeOHOCTh B ()OPMHUPOBAHMU HOBBIX 3HAHUH, B TOM 4HcIe (POpMyIUpOBaTH HUJEH,
MOHSTHS, TUIIOTE3bI O (PUBNYECKUX OOBEKTAX U SBJICHUSX;

- oco3HaHue JehUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKY;

- IJTAHUPOBAHUE CBOETO PAa3BUTHUSA B MPUOOPETEHNUN HOBBIX (DU3UUECKUX 3HAHUM;

- CTpEeMJICHUE aHAJIM3UPOBATh U BBISBISTH B3aUMOCBS3U MIPUPOIbI, 00I1ECTBA U SIKOHOMUKH,
B TOM YHCJIE C UCIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

- OLICHKAa CBOMX JECHCTBUU C YYETOM BIMAHHUS Ha OKPYXKAIOLIYIO CPENY, BO3MOMKHBIX
IJI00JIBHBIX MOCTIEACTBUH.

METANIPEJMETHBIE PE3YJIBTATHI
B pesynbrare ocBoeHuss mporpamMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOIIETO

oOpa3zoBanust y oOydaromerocs OyayT chOpMHUPOBAaHBI MeTalpeaMeTHbIe Pe3yJabTaThl,
BKJIFOYAIONIUE TI03HABATENbHBIC YHHUBEPCAJIbHbIE YyueOHBbIE NEUCTBUS, KOMMYHUKATUBHBIC
YHUBEpCaIbHbIC YUeOHbIE NEUCTBUS, PETYISATUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBUS.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS
Ba3oBble Jijornyeckue 1eficTBHAL

e BBIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIEC MPU3HAKU OOBEKTOB (SIBJICHUN);

e YCTaHABIWBATH CYIIECTBEHHBIN MPU3HAK KJIaCCU(PUKAIIUU, OCHOBAHUS JIJIsi 0000IIEHUs
U CpaBHEHUS;

e BBISBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEYMsI B pacCMaTpPUBAEMbIX (akTax, JAHHBIX U
HAOJIOICHUSIX, OTHOCSAIIUXCS K (PU3NYECKUM SIBICHUSIM;

e BBISBJISITH NMPUYMHHO-CJIICACTBEHHBIC CBA3U MPU HM3yYEeHUU (PUBMUECKUX SBICHUU U
IPOLIECCOB, JIeNIaTh BBIBOJBI C HCIOJIb30BAHUEM JCAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUCHHH, BBIJIBUTATH TUIIOTE3bI O B3aUMOCBS3SX (PU3MUECKUX BEJINYNH;

e CaMOCTOSITEILHO BBIOMpaTh CHOCOO pemieHus y4yeOHOW (u3MUecKoW 3aaauu
(cpaBHEHME HECKOJBKHUX BapUAHTOB pEIICHUS, BBIOOp HamOOJee MOIXOAIIETO C
y4ETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBareLCKue 1elCTBUSA:

e HCIMOJbH30BaTh BOMPOCH KaK UCCIIEIOBATEIHLCKUI MHCTPYMEHT TIO3HAHUS;

e TMPOBOAWUTH IO CAMOCTOSATEIHLHO COCTaBJIEHHOMY IIJIaHY OIBIT, HECJIOXHBIN
(U3UIECKHI SKCIIEPUMEHT, HEOOJIBIIIOE UCCASA0BAHNE (PU3HUESCKOTO SIBICHUS,

e OIIEHMBATh HAa MPUMEHUMOCTH M JOCTOBEPHOCTh MH(POPMAIIHIO, IMOJTYYEHHYIO B XOJIE
HCCIICIOBAHMS WIIH DKCIIEPUMEHTA;



CaMOCTOSTENIbHO  (hopMynupoBaTh 00O0OIIEHHS W  BBIBOABI IO  pE3yJibTaTam
POBEIEHHOTO HAOIIOAEHUS, OTbITA, UCCIICIOBAHUS;

IPOrHO3UPOBATh BO3MOXKHOE JalibHeMIee pa3BUTHE (PU3NUECKUX MPOLECCOB, a TAKXKE
BBIJIBUTATh MPEIOJIOKEHUS 00 UX PA3BUTUHU B HOBBIX YCIOBUAX U KOHTEKCTaX.

PabGora ¢ undpopmanmeii:

NPUMEHATD PA3IMYHbIe METOJbl, HHCTPYMCHTBI U 3allpOChl MPU TOMCKe U 0TOOpe
MHGOPMAITUHU WM JAHHBIX C YU4ETOM MPEIIOKEHHONW yueOHOU (hHU3HUecKoi 3a1auu;
aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATh WH(MOPMALIUIO Pa3TUIHBIX
BUJIOB U (hOpM TIpE/ICTaBIICHHS,

CaMOCTOSITENIbHO BBIOMPATh ONTUMATBbHYIO (DOpMYy MpEACTaBICHUS HHPOPMAIUU H
WITIOCTPUPOBATh peIIaeMble 33aJa4d HECIOXKHBIMH CXEMaMH, JuarpaMMamu, WHOU
rpaduKoOi M MX KOMOMHAITUSMH.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YYeOHbIe NeiCTBUS:

B X0Jic OOCYXJeHHs y4eOHOro MaTepuaja, pe3yJbTaToB Ja0OpaTOPHBIX padOT H
IIPOCKTOB 3a/1aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIaeMOH TEMbI U BbICKA3bIBaTh HJICH,
HaIleJICHHBIC HA PEIICHHE 3a/1aUd U TOIJIepKaHue 0J1aroXenaTelIbHOCTH OOIICHUS;
COTIOCTaBIIATh CBOM CYXJCHUS C CYXKICHUSIMH JPYTHX YYaCTHHKOB JUAjora,
0OHapyKHUBaTh Pa3JIMUNC U CXOJICTBO TO3UITUH;

BBIPAKATh CBOIO TOYKY 3PCHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;

NyOJIMYHO  TPEACTABISATH  PE3yJbTAaThl  BBIMOJHEHHOTO  (PU3MYECKOTO  OIbITa
(?KCcIIepuMeHTa, UCCICAOBAHNS, POEKTA);

MIOHUMATh W MCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW M WHJIUBUIYAIBHOM PadOTHI
IIPU PEIICHUH KOHKPETHOM (hHM3UIECKON MPOOIIEMBI;

IPUHUMATh 1€ COBMECTHOM JESATEILHOCTH, OPTraHU30BBIBATH JEHUCTBUSA IO €€
JTOCTHKEHHUIO: paclpeiesiaTh POk, 00CYyKAaTh MPOIECCHl M PE3YyIbTaThl COBMECTHOM
paboThI, 000011aTh MHEHHUS HECKOIBKHX JIFOJICH;

BBITIOJTHATH CBOIO 4YacTh PabOTHI, JOCTUTAsT KAYEeCTBEHHOTO pe3yjbTaTra IO CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPYS CBOU ACHCTBHS C APYTUMHU YiICHAMU KOMaH/IbI,
OIICHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIMIMH MPOAYKT TI0 KPUTEPHSIM,
CaMOCTOSITEIILHO C(POPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.

PeryasiTuBHbIE YHUBepCaJbHbIe y4eOHbIE JelcTBUS
Camoopranusanus:

BBISIBIISITH TIPOOJIEMBI B )KU3HEHHBIX U YUCOHBIX CUTYAIUSAX, TPEOYIOUIUX ISl PEIICHUS
bu3nUecKuX 3HAaHUM;

OPUEHTHUPOBATLCS B PA3MUYHBIX MMOAXOAAX MPHUHATHS pelIeHUuN (MHAMBUAYAIBHOE,
MPUHATHUE PEIICHUS B TPYIIe, IPUHATHE PEIICHUN TPYIIION);

CaMOCTOSITENIbHO COCTaBJIATh QJITOPUTM peElIeHHs (U3HUECKOW 3aJaud WM IJ1aHa
UCCJIEIOBAaHUS C YYETOM HMEIOIIUXCA PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MpeJjiaraeéMble BapuaHThl PEIICHHI;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpO.HB, AMOIUOHAJIbHbIN HHTENJIEKT:

J1aBaTh aJICKBAaTHYIO OLICHKY CUTyallUd U IIPEJIararh IIaH €€ N3MEHEHUSI;

OOBSACHATh TPUYUHBI JIOCTHKCHHUS (HEJOCTIIKEHUS) Pe3yJbTaTOB JIEITEIbHOCTH,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHBBI B JIEATEILHOCTH (B TOM YHCIIE B XOJ] BBIMOJHEHUSI (PU3HUUECKOTO
UCCJICIOBAHUSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENBCTB, WU3MEHUBIIUXCS
CUTYaIlNi, YCTAHOBJICHHBIX OITUOOK, BO3HUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUTH ce0s1 HA MECTO JPYTroro 4eJoBeKa B XOJ€ CIopa WM AUCKYCCHH Ha HAyYHYIO
TE€MY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYIroro;

MpU3HaBaTh CBOE TPABO HA OMIMOKY NpHU penieHuu (HU3NYECKUX 3a7ad WId B
YTBEPKACHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYroro.

HPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenus B 7 kjiacce IpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIOIIUXCST YMEHUI:

HUCIIOJIB30BaTh IIOHATHA: (1)I/I3I/I‘—IGCKI/IC n XUMHYCCKHC ABJICHUA, Ha6J'IIOI[eHI/Ie,
OKCIICPUMCHT, MOACJIb, I'MIIOTC34a, CAMHUIIbI (bHSH‘-ICCKHX BCJIMYMUH, aTOM, MOJICKYIJIA,



arperaTHble COCTOSIHUS BellecTBa (TBEPAOE, KUIKOE, razo00pa3HOE), MEXaHUYEeCKOe
IBWKEHUE  (paBHOMEpPHOE, HEpPaBHOMEpPHOE, MPSMOJIMHEMHOE),  TpaeKTopus,
paBHOACHCTByOIas cuia, aegopmauusa (ymnpyras, IJIacTUYEcKasi), HEBECOMOCTD,
COOONIAOIINECS COCYIbL;

paznuyath gBieHus (Auddy3us, TEIIOBOE IBMKEHHE YacTHI] BEIIECTBA, pABHOMEPHOE
JNBH)KCHUE, HEPAaBHOMEPHOE ABWKCHHE, WHEPLHUS, B3aUMOJICHCTBUE TEJI, PABHOBECHE
TBEPIBIX TEJI C 3aKPEIUIEHHOW OCBhIO BpalllCHUs, Iepefadya AaBICHUS TBEPIBIMU
TeJIaMU, )KUJIKOCTSIMH U Ta3aMu, aTMOC(hepHOe TaBJICHHE, JIABAHUE Tell, TPEBPAIlCHUS
MEXaHUYECKOW SHEPTUH) 10 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBICHUE U3YYEHHBIX (U3MUECKUX SIBIICHUN B OKpPY>KAIOIIEM MHpE, B
TOM 4Hclie (PU3NYECKUe SBICHHUS B MPHUPOJE: MPUMEPHI IBUKEHUS C Pa3IMYHBIMU
CKOpPOCTSIMH B KMBOM M HEXHUBOW MPUPOJE, NECUCTBUE CWJIbl TPEHHUS B NPUPOAE U
TEXHUKE, BIMSHHE aTMOC(PEPHOrO MIABJICHMS] HA KUBOM OpraHu3M, IUIaBaHUE pbIO,
phlUard B TeJE€ 4YeJIOBEKa, MPU ATOM MEPEBOJUTH MPAKTUYECKYIO 3aJlayy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) (U3HUUECKUX SBJICHUM;

OMKCHIBATh M3YUYEHHBIE CBOMCTBA TeN U (U3HUECKHUE SBJICHUS, UCTIOIB3YS HU3HUECKUE
BEeIUYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMS, MyThb, CKOPOCTh, CPEIHSS
CKOpPOCTb, CHJIAa YNPYIOCTH, CHJIa TSKECTH, BEC Tella, CWIA TPEHUsA, JaBJICHUE
(TBEpmoro Temna, JKHUJIKOCTH, Ta3a), BhITAIKUBAIOIIAA CHUJIa, MEXaHU4Yeckas pabora,
MOII[HOCTb, IUIEYO CHJIBI, MOMEHT CHJIbl, KOA(Q(UIUEHT TMOJE3HOr0 JEUCTBUS
MEXaHU3MOB, KMHETHUYECKasi U MOTEHIUAIbHAs SHEPIHsi), MPU OMUCAHUU TPABUIBLHO
TPaKTOBATh (PU3NYECKUN CMBICT UCIIOJIb3YEMbIX BEITUYMH, UX 0003HAYCHUS U €TUHUIIBI
Gu3NUeCKUX BEJIMYMH, HAXOAUTh (HOPMYJIbI, CBA3BIBAIOIIME JIaHHYIO (U3HUECKYIO
BEJIMYUHY C JIPYTUMU BEJIMYMHAMHU, CTPOUTHh TpadUKU H3YYCHHBIX 3aBUCUMOCTEM
(bu3HUeCKNX BEJINYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (U3UYECKUE SIBICHUS U TPOIECCHI, HUCIOJIb3YS
npaBuiia CJIOKEHUs cui (BIOJIb OJHOM mpsiMoi), 3akoH ['yka, 3axon Ilackans, 3akoH
Apxumena, MpaBUJIO paBHOBecHs pbryara (00Ka), «30J0TO€ MPABUIIO» MEXAHUKH,
3aKOH COXPAaHEHUs MEXAHUYECKOM DJOHEpPrud, IIpU OTOM JaBaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA U 3alIMCHIBATH €0 MAaTEMAaTUYECKOE BBIPAKECHHUE;

OOBSACHATH (PU3MYECKHE SIBICHHS, MPOIECChl M CBOWCTBA TeJ, B TOM 4YHUCJIE U B
KOHTEKCTE CUTyalul MPAKTUKOOPUEHTUPOBAHHOI'O XapakTepa: BBIABIATH MPUYUHHO-
CJICICTBEHHBIC CBSI3H, CTPOUTH OOBICHEHHE U3 1—2 JIOTHYECKUX IIaroB ¢ Ornopon Ha 1—
2 W3YyYCHHBIX CBOMCTBa (PU3MYECKHX SBJICHHM, (PU3NUECKHX 3aKOHA WM
3aKOHOMEPHOCTH;

pemarh pacu€THple 3aaud B 1—2 JACUCTBUS, MCIOJB3YyS 3aKOHBI U (OPMYIIHI,
CBsA3BIBAIONME (PU3MYECKHE BETUYHMHBI: HAa OCHOBE aHajdu3a YCIOBUS 3aJa4d
3aMUChIBaTh KPATKOE YCJIOBHE, MOACTABIATh (PU3MUECKHE BEIUYMHBI B (POPMYJNIBI U
IPOBOJUTH PAcU€Thl, HAXOJUTH CIPABOYHBIC JaHHBIC, HEOOXOAMMBIC IJI pEIICHUS
3ajJia4, OLIEHUBATh PEATUCTUYHOCTD MOTYYCHHOU (PU3NUYECKON BETUUHHBL;
pacno3HaBath MPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh TPH TMOMOIIM (PUINYECKUX
METOZ0B, B OIHMCAHUM MWCCIENOBAHUSA BBIICIATH IPOBEPSIEMOE IPEANOIO0KEHUE
(runorte3y), paznMyaTh W HUHTEPIPETUPOBATH TMOJYUYEHHBIH pe3ylbTaT, HAXOIUTh
OIIUOKH B XOJI€ OMBITA, JIEIaTh BBIBOJIBI 10 €r0 PE3YJIbTaTaM;

IIPOBOJUTH OMBITHI M0 HAOMIOACHUIO (PU3NYECKUX SBJICHUA WK (PU3NUYECKHX CBOWMCTB
Ten:  (OpMynIHpOBaTH MPOBEpPSEMbIE MPEANONOKEHHs, COOUpaTh YCTAaHOBKY U3
MIPENJI0KEHHOTO 000PYI0BaHMUSI, 3aITUCHIBAThH XOJ] OIbITa U (POPMYIUPOBATH BHIBOIBL;
BBITIOJIHATH TPSIMbIC U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MacChl Tela, 00bEMA, CUJIBI U
TEMIIepaTyphbl C WCIIOJIH30BAHUEM AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, 3aMHUCHIBATH
MOoKa3aHusi IprOOPOB € YIETOM 3aJIaHHON a0COTIOTHON MOTPEITHOCTH U3MEPECHHI;
MPOBOJIUTH MCCJIEAOBAHHUE 3aBUCUMOCTH OJTHOM (PU3MUECKOW BETUYUHBI OT JIPYroM C
HCIIOJB30BAaHUEM MPSMbBIX U3MEPEHHM (3aBUCUMOCTH ITYyTH PAaBHOMEPHO JIBUKYILIETOCS
TeJla OT BPEMEHU JIBUKCHUS TEJa, CUJIbI TPEHHS CKOJIBXKEHHS OT Beca Teja, KayecTBa
00paOOTKM TOBEPXHOCTEH Tl M HE3aBUCHUMOCTH CHJBl TPEHHUS OT IUIOU[aau
COIIPUKOCHOBEHUS TEJI, CWJIbI YIIPYTOCTH OT YJUIMHEHUS MPY’KUHBI, BBITAJIKUBAIOLIEH
CWIbl OT OOBEMaA MOTrPYKEHHOM YacTH Tela M OT IUIOTHOCTU KHJKOCTH, €€
HE3aBHCUMOCTH OT IUIOTHOCTH Tejla, OT TNIyOWHBI, HA KOTOPYIO MOTPYXEHO TEJo,
YCJIOBHM TIJIaBaHUS TEJ, YCIOBUW pPaBHOBECHS pbhluara W OJIOKOB), y4acTBOBaTh B



IUTAHUPOBAHUU Y4YEOHOrO0 HCCIIEJOBaHUs, COOMpAaTh YCTAHOBKY U  BBINOJHSTH
U3MEpEHUs, CIeAys MPeI0KEHHOMY IUIaHy, (PMKCHUPOBATh PE3yJbTaThl MOTYYEHHOM
3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHJI€ NPEIJIOKEHHBIX TAaOMUI[ U TpapUKOB,
JIeNaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHBIE H3MEPEHHUS (PU3NYECKUX BEIMYMH (TUIOTHOCTH BEIECTBA
KUAKOCTH M TBEPAOTO TeNa, CHJIa TPEHUS CKOJBKEHUS, JaBICHHE BO3/yXa,
BBITAIKUBAIONIAs] CWJa, JCHCTBYyIOIIass Ha TMOTPYKEHHOE B JKUIKOCTh TeO,
KO3 QUIIMEHT TMOJIE3HOTO JIEHUCTBUS MPOCTHIX MEXAHU3MOB), CIEIys MPEIOKEHHOM
WHCTPYKIIMH: TIPU BBITIOJIHEHUH U3MEPEHUN COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY
U BBIUYUCIISATH 3HAUEHUE UCKOMOW BEJTMYMHBI,

coOnro/laTh TMpaBWia TEXHUKH Oe30macHOCTH mpu pabore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHIUIBI JEHCTBUA NPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETpP, TUHAMOMETP, COOOIIAIOIINECS COCY/Abl, OapOMeTp, pblyar, MOABUKHBIA U
HEMOJABM)XHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

XapaKTepU30BaTh MPUHIUIBI JCUCTBUS HW3YYEHHBIX MPUOOPOB W TEXHUYECKHUX
YCTPONCTB C OMOPOM HA WX ONUCaHUsA (B TOM YHCIE: TOIUIUIHUKH, YCTPOMCTBO
BOJIONIPOBOJIa, THUAPABIMYECKUI TMPECC, MAHOMETP, BHICOTOMEP, MOPIIHEBOM Hacoc,
apeoMeTp), UCIOJIb3ysl 3HaHUS O CBOMCTBaX (DU3MYECKUX SIBICHUM M HEOOXOIUMBIE
¢du3nUecKue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH TMPUMEPHl (HAXOAUTh HMHGPOPMAIMIO O TMpPUMEpax) MPAKTHUYECKOTO
UCIOJIb30BaHUSl (DU3UYECKUX 3HAHWA B TOBCEIHEBHOM >KMU3HM A OOECTeUECHHUs
0e30omacHOCTH TpU OOpaleHuu ¢ TpudopaMu U TEXHUYECKUMHU YCTPOWCTBaMH,
COXpaHEHUsi 370pPOBbS M COOJIOJIEHUS HOPM DKOJIOTMYECKOTO TIOBEJCHUS B
OKPYIKaIOIIEH CPELE;

OCYIIECTBJISATh OTOOP HMCTOYHUKOB HMHpopManuu B VHTepHETe B COOTBETCTBHH C
3aJIaHHBIM TTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIUXCS 3HAHUM U MyTEM CPaBHEHMUSI
Pa3IMYHBIX UCTOYHUKOB BBIICIATh MH(GOPMAIINIO, KOTOpas SIBJSETCS MPOTUBOPEUNBOM
WJIH MOXET ObITh HEJJOCTOBEPHOI;

UCIIOJIb30BATh MIPH BBIMOJHEHUU YUYE€OHBIX 3aIaHUM HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy
¢u3nueckoro coliep>kaHus, CHOPaBOYHBIE MaTepHasbl, pecypchl cetu HHTepHer,
BJIaJeTh NpUEMaMH KOHCIIEKTHPOBAHUSA TEKCTa, NpeoOpa3oBaHus HHPOpPMAIUU U3
OJIHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

co3/1aBaTh COOCTBEHHBIE KpAaTKHE MUChMEHHBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE 2—3
MCTOYHUKOB MHGPOpMaIMK (PU3NYECKOTO COACPKAHUSA, B TOM YUCIE TTyOJUYHO JenaTh
KpaTKHe COOOIICHUS O pe3yjIbTaTaxX MPOEKTOB WU YYEOHBIX MCCIEAOBAHUM, IPH STOM
IPaMOTHO UCIIOJIb30BaTh W3YUYEHHBI TOHSATUUHBIMA anmapar Kypca (U3HKH,
COTPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINEH;

P BBITIOJTHEHUN YYEOHBIX MPOEKTOB M MCCIEIOBAHUN pacCHpeienaTh 00sS3aHHOCTU B
TpyIIe B COOTBETCTBUU C MOCTAaBICHHBIMU 33J]a4aMH, CJICTUTh 32 BBIMIOJTHEHUEM TIJIaHa
JIEUCTBUM, aJICKBATHO OIICHUBATh COOCTBEHHBINM BKJIAJ B JCATEIBHOCTHh TPYIIIHI,
BBICTpanBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIIHX.

K koHiy oOyuenus B 8 kiiacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpaxaTh CHOPMUPOBAHHOCTh y 00YUAIOIINUXCS YMEHUM:

UCIIOJIb30BaTh TOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE ABUXEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHHSI BEIECTBA, KPUCTAIMYECKHEe W amop(dHbIe Tena,
HACBIIICHHBIN U HEHACBIIIECHHBIN T1ap, BIAXXHOCTh BO3yXa, TEMIIEpATypa, BHYTPEHHSS
JHEPIusl, TEIUIOBOW JBUTATEIIb, JJIEMEHTAPHBIN AJICKTPUUYECKUN 3apsl, dJIEKTPUUECKOE
1oJie, MPOBOJHUKHA W JUDJICKTPUKHU, MOCTOSHHBIM JJIEKTPUYECKHM TOK, MArHHUTHOE
ToJIE;

pazinyuath SIBJIEHUA (TEIJIOBOE PACIIMPEHUE M CKAaTHE, TeIiolepenaya, TEIoBOe
paBHOBECHE, CMayMBaHWUE, KANWUISIPHBIC SBJICHUS, WCIAPECHUE, KOHIECHCAIUA,
ILJIABJIEHUE, KPHUCTaJUTU3alus (oTBEpaEBaHuUE), KUIICHHUE, Temionepeaaya
(TEnI0MpPOBOHOCTh, KOHBEKIIMS, HW3ITy4YEHHUE), SJEKTpHU3alUs Tell, B3aUMOJICHCTBUE
3apsa0B, JECUCTBHUS JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHHWE, B3aWMOJECUCTBUE
MAarHuTOB, JEHUCTBUE MArHUTHOIO MOJII HAa MPOBOJHUK C TOKOM, 3JEKTPOMArHUTHAs
MHIYKIHUSI) TIO ONHCAaHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOMINX JaHHOE (PU3UUECKOE SBIICHUE;



pacno3HaBaTh MPOSIBICHUE U3YYEHHBIX (PM3MUECKUX SIBJICHUN B OKpPY>KAIOIIEM MHpE, B
TOM uHclie (u3nyeckue SBJICHHUS B TMPUPOJIE: MOBEPXHOCTHOE HATSIKEHUE U
KaOWUIAPHBIE SIBJICHUS B NPUPOJE, KPUCTAUIbl B Ipupone, usiaydeHue CoiHua,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra,
ANIEKTPUYECKUE SIBJICHUS B arMocdepe, DIEKTPUYECTBO JKUBBIX OPTraHU3MOB,
MarHuTHOE IMojie 3eMiu, JApedd MoaocoB, pojab MAarHUTHOTO MOJS JJiS SKA3HU Ha
3emiie, MOJSPHOE CUSTHUE, MPU 3TOM IMEPEBOJUTH MPAKTUUECKYIO 3a/layy B YYEOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) (U3HUUECKUX SBJICHUMH;

OMKCHIBATH M3YUYEHHBIE CBOMCTBA TeN U (U3UUECKUE SIBJICHUS, UCIIONB3YS (PU3NUECKUE
BEJIUYMHBI (TEeMIeparypa, BHYTPEHHSS SHEPrusi, KOJMUYECTBO TEIUIOTHI, YyAelbHas
TEIUIOEMKOCTh ~ BEILIECTBA, YAEJAbHAs TEIUIOTA IUIABIICHMS, YJEJIbHAas TEIUIOTa
napooOpa3oBaHusi, yAeJbHAs TEIJIOTa CrOpaHUsl TOIUIMBA, KOA(POUIMEHT MOJIE3HOTO
NEUCTBUS TEIUJIOBOM MAaIlWHBI, OTHOCUTEINIbHAS BJIAXXHOCTh BO31yXd, JJIEKTPHUUECKUN
3apsii, Ccuia TOKa, DJIEKTPUYECKOE HANpPsKEHUE, COMPOTUBICHHE IPOBOJHHKA,
yJIeNIbHOE COMPOTUBIIEHUE BELIECTBA, pa00Ta U MOUTHOCTh AJIEKTPUUECKOTO TOKA), MPU
OMHMCAHUM TPABUIBHO TPAKTOBATh (DU3MUECKUN CMBICT MCHOJIb3YEMbIX BEJIMYMH,
0003HAaUEHUS U €IUHUIBI (PU3NYECKUX BEIMYUH, HaXOIUTh (OPMYJIbI, CBS3bIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEJIMYMHY C JPYTMMHU BEJIMYUHAMHU, CTPOUTH TrpaduKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUUMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (U3UYECKUE SIBICHUS U TPOIECCHI, HCIOJIb3YS
OCHOBHBIE TMOJOKEHUSI MOJIEKYJIPHO-KUHETUYECKOW TEOpPUH CTPOCHUSI BEUIECTBA,
OPUHIIMI CYNEPIO3UIIUKA T0JeH (Ha KAa4yeCTBEHHOM YpOBHE), 3aKOH COXpaHEHMUS
3apsiaa, 3akoH Oma Ui ydacTka uenu, 3akoH [[xoyns—JIeHia, 3aKOH cOXpaHEHUs
SHEPTUU, MPU ITOM J1aBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHAa W 3alUCHIBaTh €ro
MaTeMaTU4YECKOE BBIPAKEHUE;

OOBACHATH (HU3MYECKUE TPOIECChl M CBOMCTBA TEJN, B TOM YHUCJIE U B KOHTEKCTE
CUTyaluu MPAKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
PUYUHHOCIECICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHUE M3 1—2 JIOTMYECKHX IIaroB C
ornopoit Ha 1-2 W3y4YeHHBIX CBOMCTBA (DU3NUECKUX SBJICHUN, PU3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemiath pacu€THble 3adaud B 2-3 JACHCTBHUS, MCIOJIB3YyS 3aKOHBI U (OPMYIIHI,
CBSA3BIBAIONME (PU3MYECKHE BETUYHMHBL: HA OCHOBE aHajdu3a YCIOBHUS 3aJa4d
3alUChIBATh KPAaTKOE YCJIOBHE, BBISIBISATh HENOCTATOK JIAHHBIX JJIA PELICHUS 3a7auH,
BBIOMPATH 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE JIJISl €€ pelIeHusl, TPOBOJIUTh PACUETHI U
CpPaBHUBATH MOJTYYECHHOE 3HAUCHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBath MPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh TPH TMOMOIIM (PUINYECKUX
METOJOB,  HCHOJIb3ysl  ONHCAaHUE  MCCJIEAOBAHUSA,  BBIACHATH  IPOBEPSIEMOE
NPEANOJIOAKEHNE, OLIEHMBATh MPAaBWIBHOCTh MOPSAKAa MPOBEACHUS HCCIEA0OBaHUA,
J€JaTh BBIBO/IBI;

IIPOBOJUTH OMBITHI M0 HAOMIOACHUIO (PU3NYECKUX SBJICHUM WA (PU3NUYECKHX CBOWCTB
Ten (KamwiuisipHbIe SIBIICHUS, 3aBUCHUMOCTb JaBJICHUS BO3JyXa OT €ro o0béMma,
TeMIIePaTypbl, CKOPOCTH HPOLECCa OCThIBAHUS M HATPCBAHNUS TIPH U3IIYYCHHH OT LIBETa
M3Jlydaroniell  (IIOINOMAONIeH) MOBEPXHOCTH, CKOPOCTh HCIApCHUs BOABI  OT
TEMICPaTypbl JKUAKOCTH M IO ©€ MOBEPXHOCTH, OIICKTPH3ALUS Tel U
B3aUMOJICUCTBUE DJIEKTPUUYECKUX 3aPAJIOB, B3aUMOJECHCTBUE MOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB, AEMUCTBUSI MATHUTHOTO TOJS
Ha MPOBOJHUK C TOKOM, CBOMCTBA JJICKTPOMAarHuTa, CBOWCTBA 3JIEKTPOIBUTATENS
MOCTOSIHHOTO TOKa): (OpMYJIMPOBATh MPOBEPSEMBbIE MPEANOJIOKEHUS, COOUpaTh
YCTAaHOBKY W3 TMPEMJIOKEHHOTO O0OpYy/JOBaHMS, OIWCHIBAaTH XOJl OMbITa U
(dbopMyIHpOBaTH BHIBOIHI;

BBITIOJIHATh MPSIMbIE U3MEPEHHSI TEMIIEPATypbl, OTHOCUTEIbHON BIIA)KHOCTU BO3/yXa,
CWJIBl TOKAa, HAMpPsHKCHUS C HWCIMOJIb30BAaHUEM aHAJOTOBBIX MPUOOPOB M JTATUYMKOB
(Gu3NUEeCKNX BEJMYWH, CPABHUBATH pPE3YyJIbTaThl HU3MEPEHHN C YYETOM 3a7aHHOU
a0COJIIOTHOM TIOTPENTHOCTH;

MPOBOJIUTH WCCJIEOBAHUE 3aBUCUMOCTH OJTHON (PU3MUECKOW BETWYUHBI OT JIPYroM C
WCIIOJB30BaHUEM MPSMBIX U3MEPEHHUI (3aBUCUMOCThH COMPOTHUBIICHHS! MPOBOJHUKA OT
€ro JJIMHBI, MIOMAAN MOMEPEYHOr0 CEYEHUS U YAEIBHOTO CONPOTUBIICHUS BEIIECTBA
MIPOBOAHUKA, CUJIbI TOKA, UIYIIETO Yepe3 MIPOBOJIHUK, OT HAMPSKEHUSI HA TPOBOIHUKE,
HCCIIEIOBAHUE TMOCIEAOBATEILHOIO W MAPAJJIEIBHOTO COCAMHEHUN MPOBOJHHUKOB):



IJIAaHUPOBATh HCCIIEIOBaHKUE, COOMpaTh YCTAHOBKY U BBINOJHATh U3MEPECHUS, CIEAys
PEeAJIOKEHHOMY TIIaHy, (PMKCHPOBATh PE3yJIbTaThl MOJTYUYSHHOM 3aBUCUMOCTH B BHUJIE
Ta0JIUIl U TPa(UKOB, JIeJIaTh BHIBOJIBI IO Pe3yJibTaTaM HUCCIICIOBAHMS;

IIPOBOJINTh KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BEJIUYMH (yIeibHas TETUIOEMKOCTh
BEILIECTBA, CONMPOTHURJICHHE MPOBOJHUKA, pa00Ta U MOIIHOCTb JICKTPUYECKOTO TOKA):
IJIAHUPOBAaTh U3MEPEHUs, COOUpaTh HSKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEIys
MPEIJI0KEHHOW HHCTPYKIIMH, U BBIYUCIISATh 3HAYCHUE BEJIMUUHBI;

coOyofaTh TMpaBWia TEXHUKH O€30MacHOCTH Mmpu paboTre ¢ JabopaTOpHBIM
000py10BaHUEM;

XapaKTepru30BaTh MPHUHITUIIEI JEHCTBUS M3YYCHHBIX MNPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOM Ha WX oOmHcaHus (B TOM 4YHUCJIE: CHCTeMa OTOIICHUS JIOMOB,
TUTPOMETp, MapoBas TypOMHA, aMIepMETP, BOJBTMETP, CUETUYHMK DJICKTPUUICCKON
DHEPIruH, DJIEKTPOOCBETUTEIbHBIE TPUOOPHI, HArpeBaTeIbHbIE JJICKTPONPHUOOPHI
(mpuMepsBl), AIEKTPUUYECKUE TMPEIOXPAHUTEIN, SJIEKTPOMArHUT, AJICKTPOJABUTATEIh
MIOCTOSTHHOTO TOKa), MCIOJIb3ys 3HAHUA O CBOMCTBAX (PU3NUECKUX SBICHUH U
HE0OX0uMbIe (PH3NUYECKUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA W H3MEPUTEIbHBIC MPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PHUCYHKaM (PKUJIKOCTHBIM TEPMOMETpP, TEPMOC, TICHXPOMETD,
TUTPOMETp, JBUTATEIb BHYTPEHHETO CrOpaHUsl, JIEKTPOCKOI, PeocTaTr), COCTaBJIATH
CXEMBI JJIEKTPUYECKHUX LEMEH C MOCIEI0BATEIbHBIM U MapajuleIbHbBIM COEIUHEHHEM
AJIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAYCHUS DJIIEMEHTOB AJIEKTPUUECKUX IIETICH;
OPUBOJUTH TMPUMEPHl (HAXOAUTh HMHGPOPMALMIO O TMPUMEpPax) MPAKTHUYECKOTO
UCIOJIb30BaHUSl (DU3UYECKUX 3HAHWM B TOBCEIHEBHOM >KMU3HM A OOECTeUCHHUs
0e3omacHOCTH TIpU OOpallleHuu ¢ TpudopaMu M TEXHHUUYECKUMHU YCTPOWCTBaMH,
COXpaHEHUs 370pOBbS M COOJIIOJIEHUS HOPM DKOJIOTHUYECKOTO TOBEJCHUS B
OKPYIKaIOIIEH CPELE;

OCYIIECTBJISATh MOUCK HHPopManuu (HU3UYECKOTO cojepkanuss B VHTepHere, Ha
OCHOBE HMMEIOIIMXCS 3HAHMM WU MYyTEM CPaBHEHUS JONOJIHUTEIBHBIX HCTOYHHUKOB
BBIICNIATh HMH(POPMAILINIO, KOTOpas SIBJISETCS MPOTHUBOPEYMBON WM MOXKET OBITh
HEJI0OCTOBEPHOM;

UCIIOJI30BaTh MIPH BBIMOJHEHUU YU4E€OHBIX 3a/JIaHUM HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy
¢u3nueckoro coliep>KaHus, CIOpPaBOYHBIE MaTepHasbl, pecypchl cetu HHTepHer,
BJIaJCTh NpUEMaMH KOHCIIEKTHPOBAHUSA TEKCTa, NpeoOpa3oBaHuss HHPOpMALUU U3
OJIHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHBIC IHMCHMEHHBIE W KpATKUE YCTHBIE COOOIIEeHUs, 00001as
UHGOPMAITUIO U3 HECKOJbKUX HMCTOYHUKOB (DU3UYECKOTO COJEPKAHUS, B TOM YHUCIIE
nyOJUYHO  TPEACTaBIATH  PE3YJNbTaThl MPOCKTHOW WM  HCCIEI0BATEIIbCKOM
NEATEIbHOCTH, TP 3TOM T'PAMOTHO HMCIOJIb30BaTh M3YYEHHBIM MOHSATUWHBIA ammapar
Kypca (U3HUKH, COITPOBOKIAThH BBICTYIICHUE TTPE3EHTAIEH;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB W UCCIEIOBAHMNA (PU3UYECKUX IPOIIECCOB
pacnpenensiaTb 00sI3aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJladuaMH,
CIEAUTh 3a BBINOJHEHUWEM IUIaHA JEHUCTBUHM U KOPPEKTUPOBATH €ro, aJeKBAaTHO
OIICHMBATh COOCTBEHHBIM BKJIQJ B  JICITEIBHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHUKATHBHOE B3aUMOJICHCTBUE, MPOSBIISASI TOTOBHOCTD pa3periaTh KOHQIUKTHI.

K koHiy oOyuenus B 9 kiiacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM ypPOBHE JOJDKHBI
oTpaxaTh CHOPMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHU:

UCIIOJIB30BaTh IOHATHA: CUCTEMa OTCYE€Ta, MATepHaIbHAs TOYKA, TPAeKTOpus,
OTHOCHUTEJILHOCTh MEXaHMUECKOTo JIBMXKEeHMs, nedopManus (yrnpyras, IiacTudyeckas),
TPEHUE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE, HEBECOMOCTb W NEPErpy3KH, LIEHTP
TSKECTH, a0COJIIOTHO TBEPAOE TEJO, LIEHTP TSKECTH TBEPIOTO Teia, paBHOBECHE,
MEXaHWYEeCKne KoJebaHWs W  BOJIHBI, 3BYK, WH(]Ppa3ByK U  yIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJU30PYKOCTh U
JaJIbHO30PKOCTh, CIIEKTPhl HCIyCKaHWs M TorjouieHus, anbda, Oera- W ramma-
W3JIyYEHUsl, U30TOIBI, IepHAast DJHEPTETHKA,;

paznuyaTh SIBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEMHOE JBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHE, CBOOOHOE Ma/IEHUE TEJl, PABHOMEPHOE
IBWKEHUE II0 OKPYXKHOCTH, B3aWMOJEHUCTBUE TEJI, PEAaKTUBHOE JIBUIKECHHUE,
Kose0aTeNnbHOE JBIKEHUE (3aTyXarollMe W BBIHYXKJIECHHbIE KOJeOaHus), pe30HaHC,
BOJIHOBOE JBW)KEHHE, OTPaXCHUE 3BYyKa, MPSAMOJIMHEWHOE paclIpOCTpaHEHUE,



OTpaK€HUE U MPEJIOMJICHUE CBETA, MMOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKEHUE
0eyloro cBera B CHEKTP M CIIOKEHHE CIEKTPAJIbHBIX IIBETOB, IUCIEPCHsS CBETA,
€CTECTBEHHAs PaJIMOAKTUBHOCTb, BO3ZHUKHOBEHHE JMHEHYATOr0 CHEKTpa H3JIy4CHHS)
[0 OMHMCAHHUIO UX XApAKTEPHBIX CBOMCTB M HAa OCHOBE OMBITOB, JEMOHCTPHUPYIOUIUX
JTaHHOE (PU3UYECKOE SIBJICHUE;

pacno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SIBICHHUI B OKpYyXaroieM Mupe (B
TOM 4ucie (U3UUECKUE SBJICHUS B MPUPOJIC: NPUIMBBI U OTIUBBI, ABUKEHUE IJIAHET
CoHe4HOM CHCTEMBbI, PEAKTUBHOE JBUKEHUE KUBBIX OPTAHU3MOB, BOCIIPUITHE 3BYKOB
KUBOTHBIMH, 3EMJICTPACCHHE, CEMCMHYECKHUE BOJIHBI, I[yHaMH, 3XO0, LIBeTa Tell,
ONTUYECKUE  SBJICHUS B  TNpuUpojae, OHUOJOTHYEeCKOe  JEHCTBUE  BUIMMOTO,
yIbTPa(UOIETOBOTO U PEHTTEHOBCKOTO M3IYYEHUM, €CTECTBEHHBIM PaJHMOaKTHUBHBIN
¢oH, KOCMHMUYECKHE Jy4d, PAJAUOAKTHUBHOE W3JIyYCHHE TMPUPOJIHBIX MHUHEPAJIOB,
JIEUCTBUE PAIMOAKTUBHBIX M3TYyYEHUN HA OPTaHMU3M 4YeJIOBEKa), IPU STOM MEPEBOAUTD
OPAKTUYECKYIO 3aJauy B Y4eOHYIO, BBIACNATH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH)
bu3NUecKuX SIBICHUI;

OMKCHIBATH M3YUYEHHBIE CBOMCTBA TeN U (U3UUECKHUE SIBJICHUS, UCTIONB3YS (PU3HUECKUE
BEJIUYHUHBI (CPEIHSsI 1 MTHOBEHHAsl CKOPOCTh TeJia MPU HEPABHOMEPHOM JBUKECHUH,
YCKOpEHHE, MepeMelIeHUe, MyTh, YrioBasi CKOPOCTb, CUJIa TPEHHUS, CUJia YIPYTrOCTH,
CUJia TSDKECTU, YCKOPEHHE CBOOOJHOIO MaJeHUs, BEC Teja, UMITYJIbC Tella, UMITYJIbC
CWJIbI, MEXaHUYeCKasi paboTa U MOITHOCTb, MOTEHIIMATIbHAS SHEPIHs Teja, MOAHSATOrO
HaJ| MOBEPXHOCTHIO 36MJIM, TIOTCHIIMAJIbHAS YHEPTUS CKATOU MPYKUHBI, KHHETUYECKAsI
SHEPrus, TMOJHAs MEXaHWYEeCKas HHEpPrus, MEepuoJ M dYacToTa KoJieOaHWUM, IHMHA
BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, MTOKA3aTellb MPETOMIICHUS
Cpelnbl), TP ONMUCAHUU TMPABWIBHO TPAKTOBATh (DU3UYECKUU CMBICI HCHOIB3YEMBbIX
BEJIMYMH, OO0O3HAUYECHMUS] U EIUHUIBI (PU3NYECKUX BEIMYMH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (U3MUYECKYIO0 BEJIMYMHY C JAPYTUMHU BEJIMYMHAMU, CTPOUTH
rpauKy U3Yy4EHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEITUYHH;

XapaKTepHU30BaTh CBOMCTBA Tell, (PU3UYECKUE SBIICHUS M MPOIECCHI, UCTIOIb3YS 3aKOH
COXpaHEHUsI PHEPrUH, 3aKOH BCEMHUPHOIO TATOTEHHUS, MPUHIIMIT CYNEPIIO3UIINH CHUJI,
NPUHIMI OTHOCUTENbHOCTU ["anumnes, 3akoHsl HproTOHA, 3aKOH COXpaHEHUsI UMITYJIbCa,
3aKOHBI OTPAKEHHUS U TMPEIOMJICHUS CBETa, 3aKOHBl COXPAHEHUs 3apsiJOBOTO U
MAacCOBOTO 4YHCEJI TMPHU SAEPHBIX PEAKIUsAX, IMpPH OSTOM JaBaTh CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aMIMChIBATH €0 MAaTEMAaTUYECKOE BBIPAKECHUE;

OOBACHATH (HU3MYECKUE TPOIECChl M CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallMii  TPAKTUKOOPHUEHTHPOBAHHOTO  XapakTepa:  BBISBIATH  MPUUYHUHHO-
CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX IIIaroB ¢ OMOpor Ha 2—
3 WU3y4YeHHBIX CBOWCTBA (U3MYECKUX SBICHUN, (DUINYECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEN;

pelaTth pacy€THhIE 3a/1a4d (OMUPAOIIMECS HA CUCTEMY U3 2—3 ypaBHEHUI ), UCTIOb3YS
3aKOHBI U (HOpPMYJIbI, CBSI3BbIBAIONIME (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHAJIU3a
yCIIOBUS 3aJladyd 3alUChIBaTh KPATKOE YCIOBUE, BBISIBIATH HEIOCTAIONIUE WITU
U30BITOYHBIC JIAHHBIC, BHIOMPATHh 3aKOHBI M (OPMYJIbI, HEOOXOAUMBIC NIJISi PEIICHHUS,
OPOBOJUTH PAcU€Thl M OLEHHBATh PEAIUCTUYHOCTh TOJYYEHHOTO 3HAYCHMUS
(bH3UYECKON BEIIMUUHBL;

pacno3HaBath MPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh TPH TMOMOIIM (PUINYECKUX
METOJIOB,  WCHOJB3YyS  OINHWCAHWE  WCCIENOBAaHWSA,  BBIIEIATH  MPOBEPSEMOE
IPEANOIOXKEHNEe, OICHUBATh MPABHIBHOCTh TMOPSAKA MPOBEACHUS HCCIICIOBaHUS,
JIeNaTh BBIBOJIbI, UHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHHUIN U ONIBITOB;

MIPOBOJIUTH OMBITHI 10 HAOTIOACHUIO (PU3NUYECKUX SBICHUM WM (PU3MUECKUX CBOWCTB
Ten (M3ydeHue BTOpOro 3akoHa HeioTOHA, 3aKOHA COXpaHEHUS SHEPTHH, 3aBUCUMOCTh
nepuo/ia KojieOaHUH MPYKUHHOTO MAasITHUKA OT MACChl TPy3a U KECTKOCTHU MPY>KUHBI U
HE3aBUCUMOCTh OT aMILTUTYIbl MAJILIX KOJI€OAHUMN, MPSIMOJIUHEHHOE PACTIPOCTPAHCHHE
CBETa, pa3JIOKEHHE OEJIoro CBeTa B CHEKTP, M3YYCHHE CBONCTB H300paKEHUS B
IJIOCKOM 3€pKajieé W CBOWCTB M300paKeHUs TMpeaMera B coOuparoliei JuH3e,
HaOMIOZICHNE CIUIONIHBIX W JIMHEHYATBhIX CHEKTPOB H3IIYYCHHS): CaMOCTOSATEIHHO
coOUpaTh YCTAHOBKY M3 U30BITOUHOTO HaOopa 000pyI0BaHUS, OMMCHIBATH XOJ OIbITA U
€ro pe3yJbTaThl, POPMYITHUPOBATH BHIBOJIBI;



NPOBOJUTh TIPU HEOOXOAMMOCTH CEPHUI0 MPSMBIX H3MEPEHHM, OIpenesss cpeaHee
3HaYCHUE H3MepseMOM BeaUYUHBI ((OKYCHOE pacCTOSHHE COOHMPArOIIEH JIUH3BI),
000CHOBBIBaTh BHIOOP CIIOC00a U3MEPEHUs (M3MEPUTENBHOTO TPUOOPA);

NPOBOJIUTH HWCCIIEIOBAaHUE 3aBUCUMOCTEH (DM3MUECKUX BEJIWYUH C HCIIOJIB30BAHUEM
OpSIMBIX  M3MEpPEHUH (3aBUCHMOCTh IIyTH OT BpPEMEHH TPU PaBHOYCKOPEHHOM
IBWKCHUH 0€3 Ha4abHOW CKOPOCTH, MEepHo/ia KOJIeOaHUI MaTeMaTHIECKOT0 MasgTHUKA
OT JUIMHBI HUTH, 3aBHCHUMOCTH yTja OTPaXEHHS CBEeTa OT yIJia TaJCHHUS W Yyria
NpeoMIICHUST OT yria TMajeHus): IUTAHUPOBAaTh WCCIEOBAHHUE, CAMOCTOSTEIHHO
coOupaTh yCTaHOBKY, (DUKCHpPOBATh pe3ydbTaThl TOJYYCHHOW 3aBUCHMOCTH
(¢u3NYeCKUX BETUYMH B BHUjE TaOIUI] U TpadUKOB, JIeJaTh BBIBOJBI MO PE3yJIbTaTaM
UCCIICJIOBAHMSI;

NPOBOJIUTH KOCBEHHBIE HW3MEpPEHHsS (U3UYECKUX BEIMYMH (CpEmHsE CKOpPOCTh H
YCKOpPEHHUE TeJla MPH PaBHOYCKOPEHHOM JBMKCHHH, YCKOPEHHE CBOOOTHOTO TaICHUS,
KECTKOCTh TIPYKUHBI, KOXPQPUIIUEHT TPEHUS CKOJIbKEHHS, MEXaHWUYecKas pabora u
MOIIHOCTh, YacTOTa M TIEpUOa KOJeOaHWH MaTeMaTHYeCKOrOo W MPYXHUHHOTO
MasiTHUKOB, OITHYecCKas Cuia coOuparomeid JWH3bI, pPaJHOaKTUBHBIN  (OH):
TUTAHUPOBATh M3MEPEHUs, COOMpPATh SKCICPUMEHTAILHYIO YCTaHOBKY M BBIIIOJHSATH
WU3MEPCHMsI, CIenys MPEUI0KCHHON WHCTPYKIIMH, BBIYHUCIATh 3HAYCHHE BEIMYUHBI U
aHAIM3WPOBATh TIONYYEHHBIC pE3yNbTaThl C Y4ETOM 3aJaHHON TOTPEIIHOCTU

U3MEPEHUN;
coOno/laTh TMpaBWia TEXHUKU O€30MacHOCTH TMpu pabore ¢ J1abopaToOpHBIM
000py/TI0BaHUEM;

paznuyaTh OCHOBHBIC TNMPU3HAKUA HW3YYEHHBIX (U3MYECKUX MOJENIeH: MarepuaibHas
TOYKa, a0CONIOTHO TBEPJOE TENO, TOUYCUHBI HCTOYHUK CBETA, Jy4, TOHKas JIMH3A,
IUTaHEeTapHas MOJIENIb aTOMa, HYKJIOHHASI MOJIE]Ib aTOMHOTIO SJIpa;

XapaKTepU30BaTh MPUHIUIBI JEUCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONMOPOM HA X ONMUCAHUA (B TOM YHCIIE: CIIUIOMETP, JaTYUKH TOJIOKECHHUS,
PACCTOSIHUSI U YCKOPEHUSI, paKeTa, 9X0JI0T, OUKH, IEPUCKOT, (poToanmapar, ONTHIECKUE
CBETOBOJIbI, CIEKTPOCKOM, J03UMETp, Kamepa BuiibcoHa), HCMONB3ys 3HAHUS O
CBOMCTBax (PM3MUECKUX SABJICHUN U HEOOXOAUMbIE (DU3NUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbI M CXEMATHYHbIE PUCYHKU M3YyUYEHHBIX TEXHUYECKHX YCTPOUCTB,
U3MEPUTETBHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOIECCOB MPH PEIICHUU y4eOHO-
MPAKTUYECKUX 3a/a4, ONTUYECKUE CXEMbI JJIsi TIOCTPOCHUSI M300paKEHUN B IMIIOCKOM
3epKajie ¥ COOMparoIeH JIMH3E;

OPUBOAUTH TMPUMEPHl (HAXOAUTh HHGPOPMAIMIO O TMpPUMEpPax) MPAKTHUECKOTO
UCIIOJIb30BaHUSl (DU3UYECKUX 3HAHUM B TOBCEIHEBHOM >KM3HM A OOECTICUCHHUS
0e3omacHOCTH TIpU OOpallleHuu ¢ TpUdopaMu M TEXHHUUYECKUMHU YCTPOWCTBaMH,
COXpaHEHUs 370pPOBbS M COOJIOIEHUS HOPM DKOJIOTHUYECKOTO TIOBEJCHUS B
OKPYIKaIOIIEH CPELE;

OCYIIECTBJISATh TOWCK WHGoOpManuu (Quanyeckoro cojaepxkanuss B HHTepHeTe,
CaMOCTOSITENIbHO (POPMYJIHPYST TIOMCKOBBIM 3ampoc, HAXOAWTh IyTH OIpPEACICHHUS
JIOCTOBEPHOCTH TOJYYEeHHOW HWH(OpMalMi Ha OCHOBE UMEIOIIUXCS 3HAHUNA U
JIOTIOJTHUTEIBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh TIPH BBIMOJHEHUU YUYE€OHBIX 3aJIaHUM HAYYHO-TIOMYJISIPHYIO JIUTEPaTypy
¢u3nueckoro colep)KaHus, CHOPaBOYHBIE MaTepHasbl, pecypchl cetn HHTepHer,
BIQJCTh NpUEMAMH KOHCIEKTHPOBAHUSA TEKCTa, NpeoOpa3oBaHus HHGPOPMALUHA U3
OJIHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC MUCHhbMEHHBIE M YCTHBIE COOOIIECHUSI HA OCHOBE MH(MOpPMAIINH
M3 HECKOJbKUX HMCTOYHUKOB (U3MUECKOTO COJAEpKaHUS, MyOJIMYHO TMPEACTABISTH
pPEe3yNbTaThl MPOEKTHOW HIIM MCCIIEIOBATEIHCKON NESITEIbHOCTH, P STOM TPaMOTHO
WCIIOJIh30BaTh W3YYEHHBIM TOHATHUHHBIM ammapar HM3ydyaeMoro pasnaena (GU3uKd u
COTIPOBOXK/IaTh BBICTYIUICHUE TMPE3CHTalMel ¢ Y4E€TOM OCOOCHHOCTEH ayIuTOpHH
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KUIIACC
Kosan4yectBo 4yacos
Ne HaumeHnoBaHue pa3ieiioB DJIeKTpOoHHbIe (LM (ppoBbIE)
KoHnTtpoJbHbie IIpakTH4eckue
I/l | ¥ TeM NPOrpaMMmsbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MUpa

11 ®dusuka - HayKa 0 IPUPOJIE 2 bubmorexa [JOK
' yia o HpHpol https://m.eds00.ru/7f416194
bu6mmoreka [IOK
1.2 ()
HSHHCCICHE BEIHIHAL 2 1 https://m.edso0.ru/7f416194
13 EcTtecTBeHHOHAY4YHBIN ’ 1 bubnuorexa [JOK
' METO/I TO3HAHUS https://m.edso00.ru/7f416194
Hroro mo pazueny 6
Paznes 2. [leppoHavyaabHbIe CBEACHUSI O CTPOCHHH BelleCTBA
bu6mmoreka [JOK

2.1
Crpoenue semectsa 1 https://m.edsoo0.ru/7f416194

JBrxenue u

2.2 B3aNMMOJEUCTBHUE YaCTH 2 1 Eubmiorexa IOK
' a H https://m.edso00.ru/7f416194
BEIECTBA
53 ArperaTHbl€ COCTOSIHUS ) bubnnorexa [JOK
' BEILIECTBA https://m.edso0.ru/7f416194
Wroro no pazmeny 5

Paznen 3. /IBu:xeHue U B3auUMo/ielicTBHE TeJl



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

bubmuoreka [JOK

3.1 MeXaHH1ECKOe JIBLOKHHE 3 https://m.edsoo.ru/7f416194
39 Wuepmus, macca, 4 bubmuoreka [JOK
' MJIOTHOCTD https://m.eds00.ru/7f416194
bubmuoreka [JOK
3.3 Crna. Bupst cun - https://m.edso00.ru/7f416194
Hroro no pasneny 21

Pa3nen 4. /laBienue TBEPABIX Te,

JKHAKOCTEH M ra3oB

Hasnenue. [lepenaua

41 JIaBJICHUS TBEPIBIMU 3 bu6mmoreka [JOK
' TEJAMH, KUIKOCTIMU U https://m.eds00.ru/7f416194
rasamu
bubmuoreka [JOK
4.2
Jlasnenue xuaKoctn 5 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 A
TMOC(hEpHOE J1aBJICHHE 6 https://m.edso00.ru/7f416194
JlelicTBUE KUJIKOCTHU U ra3a
4.4 Ha MOrpy>KEHHOE B HUX 7 Bubnuorexa LIOK
' py https://m.edsoo.ru/7f416194
TEN0
HToro no pasneny 21

Pa3nea 5. PaGora 1 MOIIHOCTB. DHepIrus

bu6mmorexa [IOK
51 P
460Ta H MOIHOCTS 3 https://m.edso00.ru/7f416194
5.2 [TpocThie MexaHU3MBI 5 Bubmorexa LIOK

https://m.edsoo0.ru/7f416194



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

bubmuoreka [JOK

>3 Mexaniieckas oHepris 4 1 https://m.eds00.ru/7f416194
Hroro no pasneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO
68 12

YACOB IO ITPOT'PAMME



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

8 KUIACC

HaumeHoBaHue KosmuecTBo yacos
Ne DJIeKTpOHHbIe (LM (pPOBHIe)
pa3eJioB M TeM KoHnTpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NPOrpamMMbI padoThI padoTbI
Pa3nen 1. TenJioBble siBJIEHUsI
11 Crtpoenue u cBoiicTBa . bubnmnoreka HOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
bu6nmoreka [IOK
12 Tenuiosbie npouecce! 21 1 5 https://m.edsoo.ru/7f4181ce
Hroro no paszaeny 28
Pa3znea 2. djekTpruyeckne 1 MArHUTHbIE SIBJICHUSA
DneKTpUUYECKUe 3apsibl.
2.1 3apsHKeHHBIC Tella U UX 7 1 bubmorexa LHOK
' P _ https://m.edsoo.ru/7f4181ce
B3aMMO/ICIICTBHE
59 IlocTostHHBII 20 L ; bu6nuoreka [IOK
' SIIEKTPUIECKHI TOK https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
2. M
3 ATHITTHBIC ABJICHIA 6 1 15 https://m.edsoo.ru/7f4181ce
54 DneKTpoMarHuTHas 4 bubnmnoreka [JOK
' WHTYKIIAS https://m.edsoo.ru/7f4181ce
Hroro no pasueny 37
PesepBHOE Bpems 3
OBUHIEE KOJIMYECTBO
68 3 145

YACOB 110 ITPOI'PAMME



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

9 KJIACC

HauMeHoBaHue KoaunuecTBO yacos
Ne DJIeKTpOHHbIe (LM (pPOBHIe)
Pa3ieioB U TEM KoHnTpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
nporpamMmMsbl padoThI padoThI
Pa3nen 1. Mexannuyeckue siBJeHHs
MexaHu4eckoe Bu6 110K
nOIMOoTEKA
11 0
AABIDKCHHE H CHOCODRT 10 1 https://m.edsoo.ru/7f41a4a6
€ro ONMUCaHUs
bubmuorexa [JOK
1.2 B3anmoneiictBue Te
HMOACHETBHE Tl 20 1 3 https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
1.3 3aKOHBI COXpaHe
KOHBL COXparerua 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pazgen 2. Mexanndeckue K0JIe0aHUA U BOJHBI
51 Mexanndeckue 7 3 bubnnoreka IIOK
' KoJe0anus https://m.edsoo.ru/7f41a4a6
59 MexaHW4eCcKue BOJIHBI. 3 1 3 bu6mmoteka [IOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
DNeKTpOMarHuTHOE
31 oJie u 6 ) but6mmoreka [IOK
' JJIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJIHBI
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbIE ABJICHUS
4.1 3aKOHEI 6 2 bu6nuoreka [IOK



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

pacnpocTpaHEHuUs CBETa

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

49 JIMH3bI U onTHYECKUE 6 3 bubnuotexa [JOK
' npuoOopbI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6emoro 3 ) bubmuorexa [JOK
' CBETA B CIIEKTP https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15
Paznen 5. KBanTOBBIE SIBJICHUSA
Ucnyckanue u
51 MTOTJIOIICHHUE CBETA 4 1 bubmorexa [JOK
' B https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CrpoeHue aTOMHOTO 5 1 bubnmnoreka HOK
' anpa https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 Anepisie peaxii ! 1 https://m.edsoo.ru/7f41a4a6
Wroro no pasaeny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IaK0 NI MOYJIb
[ToBTOpEenue 1
6.1 000011IcHHE 9 ) bu6nuoreka [IOK
' cozepKaHus Kypca https://m.edsoo.ru/7f41a4a6
¢u3uku 3a 7-9 kiacc
Htoro no pazneny 9
OBIEE KOJIMYECTBO
102 27

YACOB 110 ITPOTPAMME



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

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IVISA YAEHUKA
» ®usuka, 7 knace/ [epoimkua .M., UBanos A.U., AkumonepHoe o61miectBo «M3narensctBo «IIpocBemenuey
» dusuka, § knacc/ [epsimkun A.B., OO1IECTBO € OrpaHUYEHHON OTBETCTBEHHOCTHIO «31aTeNbCTBO «DK3aMEH
» ®usuka, 9 knace/ [leppimkua .M., I'ytauk E.M., IBanoB A.U., IletpoBa M.A., AkiimonepHoe o611ecTBo «3marenbeTro

«IIpocBenieHne»
METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

7 KIIACC

1.PaGoyas mporpamma.

2. [IporpamMmbl 0cHOBHOTO 00111eT0 00pazoBanus. dusuka. 7 — 9 knaccel (aBTopsl:A.B.Ilepoikun, H.B. ®unonosuu, E.M. ['yTHHK).
3. Pabouas nporpamma 1o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014,
4. Tlepoiikun A.B. ®uszuka. 7 knacc. YueOHUK 1151 00111e00pa3zoBatebHbIX yupexaennii . M.:J[poda. 2011

5. Jlykamuk B.M. CoopHUK BOMpocoB U 3aaad 1o ¢pusuke. 7-9 k. — M.: [Ipocsemenue, 2010. —192c.

8 KJIIACC

1. PaGouast mporpamma. @usuka. 7 — 9ximacchl: yueOHO-MeToaudeckoro nmocodus /coct. TuxonoraE. H. — 2-e uza.,crepeorum. —M.:
Hpoda,2013. — 398,(2)

2. [Iporpammbl ocHOBHOTO 00111eT0 00pazoBanus. dusuka. 7 — 9 knaccel (aBTopsl:A.B.Ilepsimkun, H.B. ®unonosuu, E.M. ['yTHUK).

3. Pabouas nporpamma 1o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014.



4. lepoimkun A.B. ®usnka. 7 kiaacc. YueOHuK 11 001eo0pa3oBaTenbHbIX yupexaennii . M.:/Ipoda. 2011

5. Jlykammk B.U. COopHUK BOompocoB u 3ajay no gusuke. 7-9 k. — M.: [Ipocsemienue, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE paboThl. —5-¢ u3nganue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie padotsl. Kontponbhbie 3ananus. —Capatos:Jluteii, 2014.

8. «KoHTponbpHO-u3MepuTenbHbIe MaTepuaibl. Pusnka. 7 kinacc/Coct. H.W.
3opuH. — 2-¢ m31.,mepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueoOHo-meroandeckoe nocooue/ A.E. Mapon.- M.: Jlpoda, 2011.- 123c.:

10.A.B. Ileppimikun @usuka-8ki 2017 M. Ipoda

11.H.B. ®unonosuu Metonuueckoe mocodue 2015 M. Ipoda

12.A.E. Mapon, E.A. Mapon CamocTosTenbHbIe 1 KOHTPOJIbHBIE PaboThI-8 Kitacc 2017 M. JIpoda

13.B.B. lllaxmatosa ,0.P. [lledep duarnoctuueckue padbotsl -8 kiacc 2016 M. [Ipoda

14.A.E. Mapon, E.A. Maposn, C.B. ITozoiickuit Coopuark Bornpocos u 3agau 2015 M. JIpoda
9 KJIACC

1. Pabouast nporpamma. @usuka. 7 — 9knaccel: yuedOHO-MeTogudeckoro nocodus /coct. TuxonoaE.H. — 2-e u3a.,crepeorumn. —M..:
Hpoda,2013. — 398,(2)

2. I[Iporpammbl ocHOBHOTO 00111€TO 00pazoBanus. Pusnka. 7 — 9 knaccel (aBTopsl: A.B.Ilepsimkun, H.B. ®unonosuu, E.M. ['yTHHK).

3. PabGouas nmporpamma 1o ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B cOOTBETCTBUY C BHIOPAaHHBIM YYEOHUKOM:



4. Tlepermikua A.B. @usnka. 7 kinace. YueOHuK a1 001meoopazoBaTenbHbIXyupexkaennii . M.:Jlpoda. 2011

5. Jlykammk B.U. COopHUK BOompocoB u 3a1ay no ¢pusuke. 7-9 kii. — M.: [Ipocsemienue, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE paboThl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie padotsl. Kontponbshbie 3ananus. —Capatos:Jluteii, 2014.

8. «KonTponbHo-u3mMepurenbubie Mmatepuainsl. Gusuka. 7 kinace/Coct. H.U. 3opun. — 2-e uzn.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueoOHo-meroauueckoe nocooune/ A.E. Mapon.- M.: Jlpoda, 2011.- 123c.:

KoHTposibHBIE U camOocTOsATENbHBIE pa0O0THI IO (pu3uke. 9 knacc: k yueOHuky A.B. [leppiukuna, E.M. I'ytHuk «®u3uka 9 kimace» / O.1.
I'pomueBa. — M.: U3narenscTBo «OK3aMen», 2014.

Tectsl o pusuke. 9 kinace: k yueonuky A.B. Ilepsimkuna, E.M. T'ytauk «®usuka

9 kmace» / O.W. I'pomueBa. — M.: M3znarenscTBo «OK3aMen», 2010.

dusnka. 9 xnacc. TeMarndeckre TecToBbIC 3aAaHus s moaAroToBku k 'MA. / aBT.- coct.: M.B. boiinenko, O.H. Mupomkuna. —

SpocnaBns: OO0 «Akanemus pa3sutus», 2014,

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



7 KITACC

1. bubnmoreka — Bcé mo npeamery «duszukay. — Pexxum goctymna: http://www.proshkolu.ru

2. BugeoomnsiThl Ha ypokax. — Pexxum goctyma: http://fizika-class.narod.ru

3. Enunas kosteknus nudpoBbIx 00pa3oBaTeIbHBIX pecypcoB. — Peskum pocrtyma: http://school- collection.edu.ru

4. lHTepecHble MaTepualibl K ypokaMm (PH3UKH 10 TeMaM; TECTHI 0 TeMaM; HaTJISIIHbIE TOCO0us K ypokaM. — Pexxum gocTyma:
http://class-fizika.narod.ru

5. Ludpossie oOpazoBaTenbHbie pecypchl. — Pesxkum goctyma: http://www.openclass.ru

6. DnexTpoHHbIe yueOHUKY 110 ¢usuke. — Pexxum nocryna: http://www.fizika.ru

8 KJIACC

1. bubnmoreka — Bcé o npeamery «dusukay. — Pexxum goctyma: http://www.proshkolu.ru

2. BuzeoornsITel Ha ypokax. — Pexxum noctymna: http:/fizika-class.narod.ru

3. Enunas kosuteknus nudpoBeIX 00pa3oBaTeIbHBIX pecypcoB. — Peskum noctyma: http://school- collection.edu.ru

4. VIHTepecHbIe MaTepHallbl K ypoKaM (DM3UKH 110 TEMaM; TECTHI 110 TeMaM; HaTJISTHbIC TTOCOOHS K ypokaMm. — PexxuMm mocryma:
http://class-fizika.narod.ru

5. lludposeie oOpazoBaTenbHbIC pecypchl. — Pesxxum noctyna: http://www.openclass.ru

6. DnekTpoHHbIe yueOHUKY 10 Pusnke. — Pexxum goctyna: http://www.fizika.ru

9 KIIACC



1. BuneoonsiTel Ha ypokax. — Pesxum nmocrtyma: http://fizika-class.narod.ru

2. Enunas kouteknus nudpoBbix 00pa3oBaTeIbHBIX pecypcoB. — Peskum moctyma: http://school- collection.edu.ru

3. HTepecHbie MaTepuanbl K ypokaM (DU3HMKH 110 TeMaM; TeCThI 10 TeMaM; HarJIIHbIe TOCOOMs K ypokam. — Pexum moctyna:
http://class-fizika.narod.ru

4. Iludposrie oOpazoBaTenbHbIC pecypchl. — Pexxum nocryna: http://www.openclass.ru

5. DnexTpoHHbIe yueOHUKY 110 ¢usuke. — Pexxum nocryna: http://www.fizika.ru

6./luctanimonnas mkosna Ne368 http://moodle.dist-368.ru/ OTkpbIThIl Kiacc. CeTeBoe 00pa3oBaTeIbHOE COOOIIECTRO.
http://www.openclass.ru/node/109715

7. Enunas xomtekius nudpoBbIX 00pa3oBaTelbHBIX pecypcoB. http://schoolcollection.edu.ru/catalog/

8. denepanbHbIN IIEHTP HHOOPMAIIMOHHO-00Pa30BaTeNIbHBIX pecypcoB. http://www.fcior.edu.ru/

9. UnTtepnet ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 cenTa0Ops» maTepuansl o gusnke. http://archive.lseptember.ru/fiz

11. Auumanuu pusnueckux o0bekToB. http://physics.nad.ru/

12. )Kuas usuka: oOyuaroias mporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE OBPA30OBATEJBHOI'O ITPOIECCA
YUYEBHOE OBOPYJIOBAHUME



[TpoexTop, KOMIBIOTEP, UHTEPAKTUBHAS 10CKA, IEMOHCTPALIMOHHOE 000pY0BaHUE U 1abopaTOpHOE 000pyAOBaHUE KaOMHETa (PU3UKH.
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