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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHMS
COCTaBJICHa Ha OCHOBE MOJIOKEHHM U TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUS Ha
yII1yOI€HHOM YpOBHE OCHOBHOM 00pa3oBaTeIbHON MPOTrPaMMBbl,
npencrasieHHbix B GI'OC 00O, a Takxke ¢ yuérom (enepanbHoil paboyeit
nporpaMmbl BocnuTaHusi 1 KoHuenuuu mnpenojaBaHus y4yeOHOTo MpeameTa
«Pu3uKa».

Conepsxanue mporpaMMbl 10 (HU3WKE HAIMPaBICHO HA YIOBJICTBOPEHUE
MOBBIIICHHBIX 3aIIPOCOB O0YYAIONIUXCS, CTPEMANIUXCS K Oojiee TIyOOKOMY
OCBOCHMIO (M3MUECKUX 3HAHWM, U Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOUH
rPaMOTHOCTH oOyuaromuxcsi. B mporpamme 1o (u3uke y4UTHIBAIOTCS
BO3MOKHOCTH y4yeOHOTo npeamera B peannzanuu tpedoBanuii ®I'OC OO0 k
IJJAHUPYEMBIM JTUYHOCTHBIM W METAlpeIMETHBIM pe3ysibTaTaM OOyYeHHs, a
TaK)Ke€ MEXKIPEIMETHBIC CBS3U €CTECTBCHHO-HAYYHBIX yYUEOHBIX MPEAMETOB Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa30BaHuUs.

[Iporpamma 10 (u3UKEe YCTAaHABIMBAET paclpeiesieHne Y4eOHOro
Marepuajia 1Mo TrojaM oOydeHus (MO KjaccaM), NpeajiaraeT MNPUMEPHYIO
MOCJEAOBATEILHOCTh H3YYEHHMS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS
PEIMETHOTO COJICPKAHUS U yUETe BO3PACTHBIX 0COOCHHOCTEH 00YyJArOIINXCS.

[Iporpamma 1o ¢usuke paspaboTaHa C IEIbIO OKAa3aHUS METOIUYECKOU
MIOMOIIY YYUTENIO B CO3/ITaHUU paboveil mporpaMMbl IO y4eOHOMY MPEIMETY.

®dusnka SABISETCS CHUCTEMOOOPA3yIONIUM IS €CTeCTBEHHOHAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOJbKY (PU3MUECKHE 3aKOHbl JIEKAT B OCHOBE
IPOIICCCOB W SIBJICHWM, HM3y4aeMbIX XHUMHEH, OHMOJIOTHEH, acTpOHOMHUEH W
¢usnueckoil reorpadueii, BHOCUT BKJAJ B E€CTECTBEHHOHAYUYHYIO KapTUHY
MHpa, TPEAoCTaBisieT Haubojee SCHbIe O00pa3llbl MPUMEHEHHS HAy4YHOTO
METO/Ia MTO3HAHUS, TO €CTh CIIOC00a MOJyYeHUsI TOCTOBEPHBIX 3HAHUM O MHUpE.

OnHa U3 rIaBHBIX 3a7a4 (GU3UYECKOT0 00pa30BaHMS B CTPYKType OOIIETO
o0pa3oBaHusi COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHONU TPAMOTHOCTH U
WHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢uszuku Ha yriayOoJEHHOM ypOBHE MpeJrosaracT yBEpEeHHOE
BJIAJICHUE CIEAYIOIIUMU KOMIETEHTHOCTSIMH, XapaKTePU3YIOIIHUMHU
€CTECTBEHHOHAYYHYIO TPAMOTHOCTb:!

Hay4YHO OOBSCHSTH SIBJICHUS;

OIICHUBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHNS;

UHTEPIPETUPOBATH JJAHHBIC U UCITIOJb30BaTh HAYyUHBIEC 10KA3aTEIbCTBA JJIs
MOJTY4YEHHUS BHIBOJIOB.



Ilenmn w3ydeHuss u3uKku Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUS
omnpenencHsl B KoHnenuu mpenogaBanus ydyeOHOTo mpenmera «Dusmka» B
oOpazoBarenbHbIX opranuzanusax Poccuiickoit ®enepanuu, peanu3yronmx
OCHOBHBIE 00111€00pa30BaTe/IbHbIE MPOTPaAMMBbl, YTBEPKAEHHOW pEIICHUEM
Konnernn MunucrepcrBa npocsemenust Poccuiickoii denepanuu (IpOTOKOI
ot 3 nexadpst 2019 r. Ne [1K-48H).

Lenu nzydenus: Gpu3MKu Ha YrIIyOJIEHHOM YPOBHE:

pa3BUTHE MHTEpPECa U CTPEMIICHUS OOYYaIOIUXCSl K HAYYHOMY H3YyUYECHHIO
IPUPOBI, PA3BUTHE WX UHTEIICKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJ€ MO3HAHUA U (opMUPOBAHUE
MCCJIEI0OBATEIIHCKOTO OTHOMICHHSI K OKPYKAIOIIUM SIBIICHHSIM;

dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa HU3y4YeHUs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMHupoBaHWEe YMEHWH NPUMEHATh (PU3NYECKUE 3HAHWS W HAyIHBIC
JI0KA3aTeNbCTBA ISl OOBSICHEHUS OKPYKAIOIINX SBICHHM;,

dbopMupoOBaHUE TIPEACTABICHUN O POJU (U3WKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXHBIX  cepax  Oymymiein
podeCCUOHAIBHOM AESATEILHOCTH, CBSI3aHHOW € (U3MKOM, MOJArOTOBKA K
JanpHEHIIeMy 0Oy4eHHUIO B 3TOM HAMPAaBIICHUN;

dbopMHupoBaHWE TOTOBHOCTH K JaJbHEHWIIEMYy H3y4eHHIO (PU3UKU Ha
yriyOJIEHHOM YPOBHE B paMKaX COOTBETCTBYIOIIUX Mpoduiie oOydeHHs Ha
YPOBHE CPEJHETO 00111ero 00pa3oBaHus.

JlocTikeHre ATHX IIee MporpaMMBbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a/1ay:

npuoOpeTeHre  3HAaHWM O  JUCKPETHOM  CTPOCHHUHU  BEIIECTBA,
MEXaHUYECKUX, TeTJIOBBIX, DJIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MPUOOpPETECHUE YMEHUN aHATM3UPOBATh U OOBIACHATH (PU3NUECKUE SABICHUS
Ha OCHOBE M3yYCHHBIX (PU3NUECKUX 3aKOHOB M 3aKOHOMEPHOCTEH;

OCBOCHHE METOJOB PCIICHHWs PacCUYETHBIX W KAYeCTBEHHBIX 3ajad,
TpeOYIOIMUX CO3MaHUS M MCHOJb30BaHUS (U3HUYECKUX MOJENEH, BKIIIOYas
TBOPUYECKHUE U MPAKTUKO-OPUECHTUPOBAHHBIC 33]1a4H;

Pa3BUTHE HCCIEAOBATCIIbCKUX YMEHUH: HAOMIOATh SBJICHUS U H3MEPATh
buzngeckue BCJTUYHHEI, BBIJIBUTAThH TUIIOTE3BI U npeaiaraTh
AKCIIEPUMEHTANIbHBIE CIIOCOOBI WX TIPOBEPKH, IJIAHUPOBATh W TPOBOIUTH
OTIBITHI, JKCIIEPUMEHTAIBHBIC WCCICIOBAHUS, AHAIM3UPOBATH TOJYyUYCHHBIE
JTAHHBIC U JIeJaTh BBIBOJIBI;



OCBOCHHE MPUEMOB PabOThl ¢ MH(MOpMaIueln (HU3NIECKOTO COIEPIKAHMS,
BKJTFOYasi THGOPMAITHIO O COBPEMEHHBIX TOCTIKCHUSIX (PU3UKH, HHTEPITPETAITHS
M KPUTHYECKOE OIICHUBaHNE HHPOPMAIIHH;

3HaKOMCTBO €O chepamu podhecCHOHATEHOM ACSITETFHOCTH, CBSI3aHHBIMU
¢ GU3HUKOI, 1 COBPEMECHHBIMU TEXHOJOTHUSIMH, OCHOBAHHBIMHU Ha JIOCTHIKCHUSIX
(du3znyecKoil HayKu.

Ha wusydyenue ¢usuku (yriayOnEéHHBIM ypOBEHb) Ha YPOBHE OCHOBHOTO
obmero obpazoBanus orBoautcs 238 dacos: B 8 kiacce — 102 yaca (3 yaca B
Heseno), B 9 kiacce — 136 yacoB (4 daca B HEJIEINIO).



COILEPKAHUE OBYUYEHUASA
8 KUIACC

Pa3nen 1. TemioBble sABJIeHMA.

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BellecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJI. OIBIThI, TOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mopnenu TBEPIOTO, >KUIKOTO MU Tra3000pa3HOTO COCTOSHUI BEILIECTBA.
Kpucramnuueckue u amopdubie Tena. I'padeH — HOBBIA MaTepual Juisl HOBBIX
TEXHOJIOTUNA. TEeXHOJIOTHM TOJMYyYEHUs] UCKYCCTBEHHBIX aliMa3oB. OObsICHEHUE
CBOWMCTB Ta30B, XKHUJIKOCTEd M TBEPABIX TEJI HA OCHOBE IMOJOXKECHUN
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH. [loBepxHOCTHOE HATSKECHHUE,
CMauyMBaHue, KalWULIPHBIE SBICHHS. TemnoBoe paclIMpeHUE U CKATHE.
3aBUCUMOCTb JIaBJICHUS ra3a oT 00bEMa, TEMIIEPaTyphl.

Temneparypa. CBsi3b TEMIIEpaTyphl CO CPEIHEW KMHETUYECKOM dHEPIrHeu
TEIJIOBOTO JBH>KCHUS YaCTUL. TeMIlepaTypHbIE IIKAJIbI.

Buytpennsis sHeprus. CnocoObl HM3MEHEHUsST BHYTPEHHEW SHEPIHH:
TEIUIONepesaya U coBepuieHWe  pabotel.  Bunapl  Temnonepenauu:
TEIIONPOBOJIHOCTh, KOHBEKIIU, U3ydeHUe. Buabl Teruionepenayn B Ipupoae
1 TexHuke. HeoOpaTUMOCTh TEMIOBBIX MPOLIECCOB.

KonuyecTBo TemnoTsl. Y AelbHas TEIIOEMKOCTh BEIECTBA. TemiooOMeH U
TEIJIOBOE paBHOBecHE. 3akoH HproToHa-Puxmana. YpaBHeHHE TEIIOBOTO
Oananca.

IInaBieHre M OTBEpAEBAHUE KPUCTAUIMYECKUX BELIECTB. Y JebHas
TeruioTa rasnenus. [lapoodpasoBanue u konaeHcamus. Mcenapenue. Kunenue.
VY aenbHas TemioTa mapooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhbl KUIIEHUS OT
atMocdepHoro aaBieHus. HachleHHbIH M HEHACHIIMIEHHBIN Map. BriaxxHOCTH
BO3/1yXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMS.

[Ipunuunel pabotsl TeroBbix apurareneil. KIIJ[ TemmnoBoro nsuratens.
TemnoBble ABUTATENIA W 3alllUTa OKPYXKAKOILIEH cpeabl. TeruioBble MOTEPU B
TEIJIOCETSX.

3aKOH COXpaHEHUS U MPEBPALLEHUS SHEPTHUH B MEXaHUYECKUX U TEITOBBIX
nporeccax.

Jemoncmpayuu.

Habmronenue OpoyHOBCKOTO JBUKCHHUS.

Ha6nronenue nuddysun.



HaGnronenue sBIICHWN TOBEPXHOCTHOTO HATSDKCHHS, CMAyUBaHUS W
KaUJUISIPHBIX SIBJICHUIA.

Hab6nronenue TemioBoro paciumpeHus Tedi.

N3menenue naBieHusl raza npu U3MEHEHUH 00bEMa M HArpeBaHUM WM
OXJIQXKICHUH.

[TpaBuia u3MepeHus: TEMIIEPATYPHI.

Buas! Temionepenaymn.

OxJtaxkieHue npu COBEPIICHUH padOTHhI.

HarpeBanue npu coBepiiieHUH padoThl BHEITHUMU CUJIAMHU.

CpaBHEHHE TEITIOEMKOCTEN Pa3IMYHbIX BEILIECTB.

Ha6nronenue kumenws.

Hab6nronenue noctosiHCTBa TeMITepaTyphl MPU TJIaBJICHUH.

Mojenu TenIoBbIX ABUTATENIEH.

Jlabopamopnwie pabomel u onvimol.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

OnbITHI O BRIPAIIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WJIM caxapa.

N3Mepenne temriepaTtypbl HpH MOMOIIM KUIKOCTHOIO TEPMOMETpa U
JIaTYuKa TEMIIEPaTypBhl.

OnbITel MO HAOMIOJCHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIAKOCTEU U
TBEPABIX TEIL.

Omnpenenenuve gaBjIeHUs BO3yXa B Oa/IOHE IIMPUIIA.

UccnenoBanne 3aBUCMMOCTH JaBJICHHS BO3JyXa OT €ro o0béma
TEMIIEPATYPHI.

[IpoBepka rumnore3bl TMHEHHONW 3aBUCUMOCTHU JUTMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnronenue wu3MeHeHWs BHYTPEHHEW OJHEPruu Tela B pe3ysbTaTe
TEerIonepeaun U paboThl BHEITHUX CHUJI.

UccnenoBanue siBlieHUs TEMJIOOOMEHA MpPU CMEIIMBAHUU XOJIOJHOM U
ropsiueu BOJBI.

OnpeneneHue  KOJAWYECTBA  TEIUIOTHI, IMOJIYYEHHOTO  BOJOW  TIpHU
TEMI000MEHE C HATPEThIM METAITMYECKUM ITUITUHAPOM.

Ornpenenenrne MOUTHOCTH TEIJIOBBIX MOTEPh (3aKoH HetoToHa-Prxmana).

OnpeneneHue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

HccnegoBanue mpoiecca UCIapeHusl.

OrnpeneneHrue OTHOCUTEIBLHON BIIAXKHOCTH BO3AYXa.

Ornpenenenue yAenbHON TEMIOTHI MJIABJICHUS JIbJA.

Pa3nen 2. diaekTpuyecKkue U MATHUTHbIE SABJICHUSI.

DnekTpusanus Ten. J[Ba pojia 3JeKTpUUeCKuX 3apsiaoB. B3aumoneicTeue
3apspKEHHBIX Tell. 3akoH Kyrona.



Onextpuyeckoe nojue. Hanpsok€HHOCTh 3nekTpudeckoro nois. I[lpuHoummn
CYyHEPHO3ULINH JICKTPUUECKUX TOJIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenun »rekTpudeckux 3apsaoB. OJIEMEHTAPHBIA SIEKTPUYECKUN
3apsia. Ctpoenne aroma. IIpOBOJHWKHM, NHMAJIEKTPUKA U IOIYNPOBOJHUKH.
3aKOH COXpaHEHUSs ANEKTPUUECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIOBUS CYILIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
HcTouHNKN TOCTOSIHHOTO TOKa. JIeHWCTBHSI JIEKTPUYECKOrOo TOKa (TEIJIOBOE,
XUMHUYECKOE, MArHUTHOE). DJNEKTPUYECKUH TOK B MeETaiax, >KUJIKOCTIX U
rasax.

Onextpuyeckad uenb. Cuna ToKa. DJIEKTPUYECKOE HANpPsHKEHHE.
AMnepMeTp U BOJBTMETP B I1IENHU IOCTOSSHHOTO TOKa. CoONpOTHBIICHHE
IPOBOJHUKA. YIEIBHOE CONMPOTUBIICHHE BellecTBA. 3akoH Oma sl ydyacTka
uenu. [locienoBarenbHoe U MapauielibHOE coeIMHEHUE MPOBOAHUKOB. DJ[C B
LIETIH TTOCTOSTHHOTO ToKa. 3akoH Oma aisa mosHou uenu. IlpaBuna Kupxroda.
Pacuér npocTeix 3mekTprdeckux nenen. HenmHennpie 31eMEHTHI.

Pabota M MOIIHOCTH AJNEKTpUYECKOro Toka. 3akoH Jlxoynsa-Jlenua.
DONEeKTpUYEeCKUe 1EeNu W TMOTPEOUTENH DJIIEKTPUUECKOW HHEPTruu B OBITY.
KopoTtkoe 3aMbikanue.

[ToctostHHbIE MarHuThl. B3anMOAEHCTBHE TOCTOSHHBIX  MArHUTOB.
MarauTtHoe mnojsie. MarauTHoe moJjie 3eMJIM M €ro 3HAau4eHWe I JKU3HU Ha
3emue. OnbIT Opcrena. MarHuTHOE MOJIe ANEKTPUYECKOoro Toka. OnslT AMnepa.
[IpumeHeHue SJIEKTPOMAarHUTOB B TEXHUKE. JIeWCTBHE MAarHUTHOTO IIOJIA Ha
npoBOAHUK C TokKoM. Cuia Awmrepa W omnpeaciieHHEe €€ HalpaBICHUs.
DJIEKTPOJIBUTATENb MOCTOSHHOTO TOKa. MICnonb30BaHKWE SIIEKTPOIBUTATENEHN B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Onbitel @apajnes. SBieHUE >SIEKTPOMATHUTHOW WHAYKUMH. [IpaBuiio
Jlenmna. Onextporenepatop. CrnocoObl MOMYYEHUS! SJICKTPUUYECKON IHEPTHUu.
DJIEKTPOCTAHIIMM HAa BO30OHOBIISIEMBIX MCTOUYHHMKAX HHEPIHUU. DKOJIOTHYECKUE
Mpo0JIeMbl SHEPTeTUKU. TOITMBHBIC JIEMEHTHI U DJIEKTPOMOOUIIH.

Hemoncmpauuu.

DJIeKTpU3aIus Tell.

JIBa poza 3JIEKTPUYECKUX 3apsiIOB U B3AaUMOJICHCTBUE 3aPSAKEHHBIX TEl.

YCTpOUCTBO U IEUCTBUE JJIEKTPOCKOIA.

DIIEKTPOCTATUYECKAsE UHAYKIIUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.

MopaenupoBaHue CWIOBBIX JIMHUM 3IEKTPUYECKOrO MOJS C MOMOIIBIO
OyMakKHBIX CYJITaHOB.

[TpoBOHUKY U AUDIICKTPUKH.

M cTOYHMKH TTOCTOSTHHOTO TOKA.



JIeHiCTBUSA DIEKTPUYECKOTO TOKA.

DJIIEKTPUYECKUM TOK B 5KUIKOCTH.

["a30BbIi1 pa3ps.

N3mepeHne cuiibl TOKa aMIepMETPOM.

N3Mepenne 31eKTpUIeCcKOro HanpsKeHUs: BOJIBTMETPOM.

Peocrar u MmarasuH COIpOTUBIICHUN.

B3auMopeiicTBruE TOCTOSIHHBIX MArHUTOB.

MopenvupoBaHue HEBO3MOXHOCTH pa3ieJICHUs MOJIFOCOB MarHuTa.

MopenvpoBaHue MarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarHutHoe noJje Toka. DJIeKTPOMarHur.

JleficTBME MarHUTHOTO MOJIS1 HA TPOBOJAHUK C TOKOM.

DJIEKTPOJIBUTATENb OCTOSITHHOTO TOKA.

OmnebiTel @apanes.

DJIEKTPOreHepaTop MOCTOSIHHOTO TOKaA.

Jlabopamopnwie pabomul u onvimol.

OnpIThl MO HAOJIOACHUIO AJIEKTPHU3AIMU TEJI TPHU CONPUKOCHOBEHUU U
WHYKLHEH.

UccnenoBanue MAEUCTBUA DJICKTPUUYECKOTO TMOJISI HA MPOBOAHUKU U
JTUAJIEKTPUKH.

COopka 1 UCTIBITAHUE DIEKTPUIECKOM IeTH MOCTOSTHHOTO TOKa.

Hccnenoanne 3aBUCUMOCTH CUJIbI TOKA, MMPOTEKAIOILIET0 Yepe3 PE3UCTOP,
OT HaNPsKEHUS HAa PE3UCTOPE U COMPOTUBIICHHS PE3UCTOPA.

OnbITHI, JEMOHCTPHUPYIOIITUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTUBJICHUSI TTPOBOJIHUKA OT €r0 JUIMHBI, TJIOMIAIA TOTIEPEYHOTO CEUCHUS U
Marepuarna.

Ornpenenenue yaenbHOTO CONPOTUBIICHUS TPOBOIHUKA.

[IpoBepka mnpaBuiaa CIOXKEHHS HAMPSHKEHUM TMpU MOCIEAOBATEILHOM
COEMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia Uisi CWIbI TOKa MPU MNapaJUIeIbHOM COCIMHEHUU
PE3UCTOPOB.

Onpenenenue I/[C 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

ITpoBepka BeinmoHEHUS 3aK0HAa OMa JIJ1s MOJTHOU LIETIH.

N3ydenne BOJIbTAMMEPHBIX XAPAKTEPUCTUK HEJIUHEHHBIX 3JIEMEHTOB
(JtamIbl HAKAJIMBAHUS WJIW TTOJTYIIPOBOJHUKOBOTO AUO/IA).

Omnpenenenre pabOTHI AIECKTPUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

OnpeneneHue MOIIHOCTH  AJEKTPUUECKOTO TOKA, BBIICIIEMOM Ha
pe3ucTope.



Onpenenenue KIIJ[ HarpeBaTesns.

HccnegoBaHre MarHUTHOTO B3aUMOJIEUCTBUS IOCTOSIHHBIX MArHUTOB.

N3yyenne MarHuTHOTO MOJIsl TOCTOSTHHBIX MAarHUTOB MPU UX 00bEAMHEHUH
U pa3JIeJICHUH.

UccnenoBanne nercTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OneITBl, JAEMOHCTPUPYIOIIKME 3aBUCUMOCTh CHJIBI  B3aWMOJEHCTBUSA
KATYIIKH C TOKOM M MarHuTa OT CHJIbl M HAIMpPABJICHUS TOKAa B KATYIIKE W OT
HaMu4uus (OTCYTCTBHSI) CEpACUHHUKA B KATYIIKE.

N3ydenne neiicTBUSI MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

KoHcTpynpoBaHue u u3yueHue padoThl JIEKTPOIBUTATEINS.

Nsmepenue KIIJI asekTpoaBUrateibHONM yCTaHOBKH.

OneITel 1O UCCIAEOOBAHUIO SIBIICHUSI DSJEKTPOMATHUTHOM HMHIYKIUU:
UCCIIEOBaHUE N3MEHEHUI 3HAUEHUS U HAIIPABIICHUS! MHIYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3nen 3. Mexanuveckue siBJIEHUsI.

Mexanunueckoe aBuxeHue. MarepuanbHas Touka. CrnocoObl OnucaHus
MEXaHUYECKOTO JIBIDKCHMS: TaOJWYHBINA, TrpaduyecKuil, aHATUTHUYECKUH.
Cucrema orcué€ra. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBUKEHUS.

BekTtopHble BENWYMHBI, OmEpaluMyd C BEKTOpPaMHU, IPOEKIMH BEKTOPA.
Pannyc-Bexktop MarepuanbHOM  TOYKH, IIEPEMEIICHHE Ha  IUIOCKOCTH.
PaBHOMEpHOE mNpsSIMONMHENHOE ABMXKEHHE. HepaBHOMEpHOE MNPSIMOIUHENHOE
newxkeHne. CpenHsass U MTHOBEHHAsh CKOpPOCTh Tejla IMPU HEPAaBHOMEPHOM
JIBUKEHHH.

Yckopenue. PaBHOYCKOpEHHOE NPSIMOJIMHEHMHOE NBUKEHHUE. Y CKOPEHUE
cBoOoaHOTO najgeHust. OnpeITe! [ anuies.

I'paduueckas uHTEpIIpETAIINSl YCKOPEHUS, CKOPOCTH, MPONJACHHOTO MyTH
U [IEpEMELICHUS ISl TPSMOJIMHEUHOTO JBUKEHUS.

JIBu>KeHUe Tena, OpOIIEHHOTO MO YTJIOM K TOPU30HTY.

JIBIJKEHUE M0 OKPYXKHOCTH. JIMHEMHas CKOPOCThb, YTJIOBAasl CKOPOCTb,
NEPHUOJ U YacToTa OOpallleHUs MPU PAaBHOMEPHOM JIBUKEHUHU MO OKPY>KHOCTH.
CKOpOCTB ¥ YCKOpPEHHUE IIPU IBHIKEHHUH 110 OKPYKHOCTH.

Bexkrop cunbl. PaBHOAEHCTBYIOIIAs CUila.

Ilepseii 3akoH Herorona. Bropon 3akoH Herorona. Tperuii 3akoH
Herorona. IIpuHumn cynepno3uuuu CUil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuia TPEHUS CKOJIbKEHHS,
CuJia TPEHUs MOKOs, Apyrue Buabl Tpenus. Koaddurment tpenus.

JIBU>KEHHE TEN IO OKPY>KHOCTH IO IEUCTBUEM HECKOJIBKUX CHUIL.



3akoH bepHymnu v noabéMHas cuiia Kpbiia. COBpeMEHHBIE JI€TaTEIbHbIE
anmaparbl, CyJa Ha IOABOJHBIX KpbUIbSIX, AHTHUKPBUIO HA CKOPOCTHBIX
aBToMOOUJIsIX. JIBHKEeHHE Moe3/1a HA MAarHUTHOM MOAYIIKE.

Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUA. J[BHKEHUE TENl BOKPYT
rpaBUTALIMOHHOTO IeHTpa (B TOM uyucie miaHeT BOkpyr Counia). Ilepsas
KOCMHYECKasi CKOpOCThb. HeBeCOMOCTh 1 meperpys3Ku.

PaBHOBecue MarepuasibHOW  TOYKU. AOCONIOTHO  TBEPAOE  TEIO.
PaBHOBecue TBEPAOrO Tena C 3aKPEIVIEHHOW OChHO BpalleHUs. MOMEHT CUIIBL.
LlenTp TsKECTH.

Nmnynec Ttema. M3menenne wmnyinbca. Mmmynsc cuimbl. Yiopyroe u
HEYIpyroe B3auMOJCHCTBHE. 3aKOHbl M3MEHEHUS W COXPAHECHUS HUMITYJIbCa.
PeakTuBHOE NBUXKEHUE.

Mexanuueckass padota U MomHOCTh. PaGoTa cun TsbkecTH, YNpyrocTw,
TpeHus. CBsi3b dHepruu U padbotsl. [loTeHIManbHAS SHEPTHS TeNa, MOIHSITOrO
HaJl TIOBEPXHOCTBIO 3eMiM. lloTeHIHManbHAs SHEpPrus CKATOW NPYKUHBIL.
Kunernueckas sHeprus. Teopema 0 KUHETUYECKOW SHEPTUU. 3aKOH U3MEHECHUS
Y COXPaHCHUS MEXAHUYECKON SHEPIUH.

Jlemoncmpayuu.

HaOnronenne MexaHW4YeCKOTO JBUKEHHS Tela OTHOCUTEHHO Pa3HBIX Tell
OTCYETA.

CpaBHeHUEe TyTeHd W TPACKTOPUN NBUKEHUS OOHOTO M TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS IPSIMOJIMHENHOTO IBUKECHUSL.

HccnenoBanne nmpu3HaKOB PABHOYCKOPEHHOTO JBH>KEHUS.

HaOnronenue aBUKEHUs TeJia Mo OKPY>KHOCTH.

HaGnronenue MexaHM4EeCKUX SIBICHUHN, TPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBHXKEHUU OTHOCHUTEIBHO
KaOuHeTa (PU3UKH.

HaOntonenue paBHOBecHst Tel, CBOOOAHOTO TAJCHUs, KOJIeOaHuUs
MasTHHKAa B WHEPUHAIBHBIX CHUCTEMax KakK TMOJATBEPKIACHUE MPUHLIMIA
OTHOCHUTEIIbHOCTH.

3aBUCHUMOCTh YCKOpPEHHS Tejla OT €ro MacChl M JEUCTBYIOUIEH HA HETO
CHUJIBI.

HaOmronenue paBeHcTBa CUII PU B3aMMOICHCTBUM TEII.

HN3mMeHneHne Beca Tena mpyu yCKOPEHHOM JIBUKEHUH.

[Iepenaua umnyJsibca Ipy B3aMMOAEHUCTBUU TEIL.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEJL.

CoxpaHeHue uMmyJibca npu a0COTIOTHO HEYIIPYTOM B3aUMOJICUCTBUU.

CoxpaHeHre UMIyJbCa NpU YIPyroM B3aUMOJICVCTBHMU.



HaGnronenue peakTHBHOTO JBUKEHUS.

CoxpaHeHHE SHEPTHH MPU CBOOOTHOM TIaICHHH.

CoxpaHeHue dHEepruu pyu ABWKEHHUH TeJIa MOJ ACHCTBUEM MPYKUHBI.

Jlabopamopnsie pabomul u onvimol.

KoncTpynpoBanue TpakTa Ml pasrOHa W JAJbHEUIIET0 PaBHOMEPHOTO
JBIKCHUS IIAPUKA WA TEIIEKKH.

Omnpenenenue cpelHeld CKOPOCTU CKOJbKEHHUS Opycka WM JBUKEHUS
IapvKa MO HAKJIOHHOW IUIOCKOCTH.

OrnpeneneHue yCKOpEHHUSl Tella IPU PABHOYCKOPEHHOM JBHKEHHH 10
HAaKJIOHHOW IIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH MyTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JIBMKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIAM TMPU PABHOYCKOPEHHOM JBIDKCHHH 0€3
HayaJbHOM CKOPOCTH MYTH OTHOCATCSI KakK psAJl HEYETHBIX 4YHUCEN, TO BpeMeHa
OJIMHAKOBBI.

UccnenoBanue ABMXKEHUS Teya, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXKEHHUS OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenue ko3PphuiieHTa TPEHUSI CKOJIbKECHHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Hccnenoanne 3aBUCUMOCTH CUJIBI YIIPYTOCTH, BO3HUKAIOIIECH B MPYKUHE,
OT cTereHu aedopMaIliy Npy>KHHbI.

Omnpenenenve pabOThI CUIIBI TPEHUS MPU PAaBHOMEPHOM JBIKEHUU Teja
10 TOPU30HTAIBHON MTOBEPXHOCTH.

Onpenenenue pabOThl CWIbl YOPYrocTH TMpU TOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEMOABMYKHOTO U MOABUKHOTO OJIOKOB.

Pa3nen 4. Mexannuyeckue KoJ1e0aHUs U BOJIHBI.

KonebarenbHoe nBmwxkeHue. (OCHOBHBIE XapaKTEPUCTUKU KOJEOAHMUIA:
Mepuoj, YacTtoTa, aMmIUIMTyJa. [apMoHUuYeckue KojeOaHusl. 3aTyxaroliue
KoJjeOanus. BeiHy)eHHbIe Kosiebanus. Pe3oHaHc.

MareMaTuyeckui U NPy KUHHBIM MasTHUKU. [IpeBpaiienue sneprum npu
KOJIeOaTeIbHOM JIBUKEHUH.

Mexanuueckre BOJIHBI. [IpoposibHbIE W TIONEpeuHble BOJHBI. (CBOMCTBA
MEXaHUUYeCKUX BOJH: uHTepdepeHius u qudpaxuus. J[JinHa BOTHBI U CKOPOCTH
e€ pacnpocTpaHeHusi. MeXxaHH4eCKrue BOJHBI B TBEPIOM Telle, CEMCMUYECKHE
BOJIHBI.

3Byk. PacnpocTtpanenuie u oTpaxeHue 3ByKa. [ pOMKOCTb 3ByKa U BBICOTA
ToHa. Pe3zonanc B akyctuke. MH}pa3Byk u ynabTpa3Byk. Mcnonab3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHSIX.



Jemoncmpayuu.

HaGnronenue konebaHui Tenm Moj IEHCTBUEM CHJIBI TSDKECTH W CHIIBI
yIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

HaGnronenue BeIHYKIEHHBIX KOJICOAHMI 1 pe30HaHca.

Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).

Hab6nronenue nnatepdepennnu u qudpakiini BOJIH Ha TOBEPXHOCTH BO/IBI.

Ha6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

AKyCTUYECKHI pe30HaHC.

Jlabopamopnwie pabomuel u onvimol.

Onpenenenue 4YacToThl W Iepuoda KoJeOaHWW MaTeMaTUYeCKOIo
MasTHUKA.

Omnpenenenre 4acTOThI U MEpUO/Ia KoJIeOaHUHN MPYKUHHOTO MasiTHUKA.

UccnenoBanne 3aBUCUMOCTH MepHoJia KojJeOaHUM Trpy3a Ha HUTH OT
JUTUHBI HUTH.

HccnenoBanue 3aBUCMMOCTH MEpUOA KOJEOAHHUM MPYKUHHOTO MasiTHUKA
OT Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH Iepuoaa KoJieOaHUW Tpy3a, MOABEIIEHHOTO K
JIEHTE, OT MAacChl Ipy3a.

OnbIThl, JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  IlepuoAa  KojieOaHui
NPYKMHHOTO MasgTHUKA OT MACChl Ipy3a U )KECTKOCTU MPYKUHBI.

N3mepenne ycKopeHHsi CBOOOHOTO MaACHUS.

Pa3nen 5. DjeKTpOMarHuTHoOE 10Jie ¥ 3JIeKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  MOJie.  DJIEKTPOMAarHUTHbIE  BOJHBL.  CBOMCTBa
ANEKTpOMarHuTHhIX BOJH. [Ilkama snexkTpoMarHUTHBIX BOJH. Vcmolsib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBsi3W. Pammonokamusa. Kocmuueckas
CBSI3b.

DIJIeKTpOMarHuTHas npupoja cseta. CKopocTh cBeTa. BosiHOBEIE CBOMCTBA
cBeTa: uHTephepeHus U AUPpaKIus.

Hemoncmpauuu.

CBoiicTBA PNIEKTPOMATHUTHBIX BOJIH.

Nutepdepentus u audpaxiys cBeTa.

Jlabopamopnuie pabomel u onvimol.

N3ydenune CBONCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOUIBHOTO
TenedoHa.

[IpoBeneHne OMBITOB TO HAOMIOACHUIO WHTEpPEepeHInH W Iudpaximu
CBETA.

Pa3nen 6. CBeToBbIE IBJICHHUS.



JIlyueBasg MoJenp CBEeTa W reoMeTpUYecKas onrTuka. VMcTouyHuku cBerta.
[IpsmonuneiiHoe pacnpocTpaHeHue cBera. 3atMeHus CosHua wu  JIyHBL
Otpaxenue cgera. [lnockoe 3epkano. 3akoH oTpaxkeHus cBera. llocTpoenue
U300pakeHU, CHOOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBeta. 3akoH mpeynoMiieHusi cBera. [loaHoe oTpaxeHue
cBera. lcnonb30BaHHWE TMOJHOTO OTPAXEHUS B ONTHYECKUX CBETOBOJAX,
ONTOBOJIOKOHHAS! CBSI3b.

Jlunza, xonm usydern B JwmH3e. PopMysia TOHKOM muH3bL. [locTpoeHue
U300pakeHu, CcHOPMHUPOBAHHBIX TOHKOW JHMH30M. Omnruueckas cucTema
¢oroanmapata, MUKpPOCKONa M Teineckomna. ['7a3, kak oONTHYecKas cHucTema.
bi30pyKOCTh U 1alIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnektp. Onbitel HbrloToHa. CrokeHue
CIIEKTPAJIbHBIX LIBETOB. Jlucnepcus cBera.

Jemoncmpayuu.

[IpsAMonMHEHOE pacpOCTPAaHEHHE CBETA.

OtpaxeHune cBeTa.

[Tomydyenue n300pakeHUM B IMIIOCKOM 3€pKaJe.

IIpenomiienue caera.

OnrTryeckuid CBETOBO.

Xon nyuyei B coOuparoleil JInH3e.

XoJ1 Iydel B pacCErBArOIIECH JIUH3E.

[Tomy4yenue n300pakeHU ¢ TOMOIIBIO JTUH3.

[Tpuntun aeiicTBus hoToanmnapara, MUKpOCKOIIA U TEJIECKOTIA.

Mopens rnasa.

Pasnoxenue 6eoro cBeTa B CIEKTP.

[Tomy4yenue 6emoro cBeTa mpH CI0KEHUHM CBETa Pa3HBIX I[BETOB.

Jlabopamopnwie pabomuel u onvimol.

HccnegoBanue 3aBUCMMOCTH yIJla OTPaXEHUSI CBETOBOTO Jiyya OT yrja
MaJICHUs.

N3yuenue cBOMCTB M300paKEHUSI B IJIOCKOM 3€pKalie.

UccnenoBanne 3aBUCUMOCTM yrja MpPeJIOMJIEHUS OT Yyrjia MNaJcHus
CBETOBOIO JIy4a Ha TPAHUIIE «BO3IYX—CTEKIIOM.

[Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIICH JINH3BI.

Onpenenenre (POKYCHOTO pacCTOSTHUSL U ONTUYECKON CHIIbI COOMparomiei
JIMH3BI.

OnBITH TIO PA3JIOKEHUIO OEJIOTO CBETA B CTIEKTP.

OnbITEl MO BOCHPUSTHIO IIBETA MPEAMETOB TMPH WX HAOIIOJECHUU Yepes
[IBETOBbIE (DUIIBTPHI.

Pa3znen /. KBaHTOBBIE sIBJIEHUS.



Omnsitel Pe3epdopaa u mmanerapuas monenb aroma. Mojaens atoma bopa.
Hcenyckanne n nornomenue ceera atoMoM. KBaHTbI. JInHeHyaThIe CIIEKTPBI.

PagnoaktuBHOCTh. Aub(a-, Oera- u ramma-uziaydeHus. CTpoeHue
aToMHOro  sxgpa. HyxnoHnas  mMozens  atromMHOro — szapa.  M3oromsl.
PamnoaktuBeble mnpeBpamienusa. llepmonm moisypacmaza  aTtOMHBIX - szEp.
JleficTBUE paJMOAKTUBHBIX H3JIYyYEHUN Ha JKUBbIE OPraHU3MBbl. 3allldTa OT
PaAMOAKTUBHOTO U3ITyYEHHUS.

SnepHble peakiuu. 3aKOHBI COXPAHEHHMsI 3apsIIOBOIO U MacCOBOT'O YHCEI.
OHeprus CBsi3M aTOMHBIX snep. CBsA3b Macchl U dHEpruu. Peakuny cuHTe3a u
nenenust anep. Mcrounuku sneprum CosiHIA W 3BE3A. SnepHas 3HEpreTHka.
DKOJIOTHYECKHE MPOOIJIEMBI SIAEPHON SHEPTETUKH.

Jlemoncmpayuu.

CrexTpsl U3IIy4YEHHS U TOTJIOLICHUS.

CriexTpbl pa3IM4HbIX Ta30B.

CnekTp Bogopoa.

HaGnronenue tpekoB B kamepe Buiibcona.

Pabota cuéTunka HOHU3UPYIOIIMNX U3TYyUEHUI.

Perucrpanus uznydeHns NpUpOIHbIX MUHEPAJIOB U ITPOIYKTOB.

Jlabopamopnwie pabomul u onvimol.

HaGnroneHue CrulonHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyYEHHS.

HccnenoBanue TPEKOB: MU3MEPEHUE SHEPIMM YacTHUIBI 110 TOPMO3HOMY
nytu (1o ¢ororpadusim).

N3mepenue paanoakTuBHOTO (oHa.

IHoBTOpHUTEIBbHO-00001AKOIIUIT MOAYJIb.

[ToBTOpUTENHEHO-0000IITAIOIIIHIT MOAYJTb npeaHa3HaYeH IS
CUCTeMaTHU3allMM U 00O0OIIEHHS TMPEAMETHOTO COJEp)KaHus U  OIbITa
JESTeIbHOCTH, TNPUOOPETEHHOTO TMpPU M3YyYEHUU BCEro Kypca (U3UKHU
yrayONE€HHOTO  YpOBHsS, a Takke [JIsi TOATOTOBKM K  OCHOBHOMY
rocyapCTBEHHOMY AK3aMeHY 1O (hU3HUKE.

B mnpouecce wu3yyeHUs NaHHOTO MOJIYJS PpEATU3YIOTCA M TMOJy4YaroT
JalbHElIee pa3BUTHE Yy4ueOHbIE NEHCTBUS, O0ECIeUYMBAIOIIME JOCTHXKEHUE
NpEeIMETHBIX U METallpeIMETHBIX pE3yJIbTaTOB OOy4YeHHs, (POPMUPOBAHUE
€CTECTBEHHO-HAYYHON TPaMOTHOCTU: OOBSICHEHUWE U OINHMCAHHWE SIBJICHUN Ha
OCHOBE TNpPHUMEHEHUs (U3NYECKUX 3HAHUI, HCCIEeN0BATEIbCKUE JEUCTBUS
(BBIIBM)KEHHME THUIIOTE3, MOCTAHOBKA LEIWM M IUIAHMPOBAHUE HCCIIEIOBAHMS,
aHaJIU3 JaHHBIX U TIOJYyYEHHUE BBIBOJOB).

[IpenmnoururenbHOM (HOPMON OCBOCHHS MOMYJS SBISETCS MPAKTHKYM,
nporpamMma KOTOpOro BKJIIOYAET:



pelnieHre 3aj1ad, OTHOCAIIMXCS K Pa3JuyHbIM pas3jieslaM M TeMaM Kypca
(GU3MKH, B TOM YUCIIE 33]1a4, UHTETPUPYIOLINX COJIEPKaHUE PA3HBIX Pa3JIeoB;

BBITIOJIHEHUE JIA0OPATOPHBIX PA0OT U OMBITOB (BKJItOUast pabOThI U OIBITHI
U3 MepeyHel K pa3jesiaM Kypca) B yCIOBUSIX CAMOCTOSITEILHOTO TTAaHUPOBAHUS
MPOBEJCHUST HCCIEAOBaHUsA, BbIOOpa W OOOCHOBAaHUS METOJa W3MEpPEHUs
BEJIMYHH, COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKHU;

BBITIOJIHEHWE  MPOOJIEMHBIX  3aJlaHUid  MPAKTHUKO-OPUEHTUPOBAHHOTO
XxapakTepa (3aaHusi MO €CTeCTBEHHO-HAyYHOM TpaMOTHOCTH), B TOM YHCIE
3aJIaHUi ¢ MEKITPEAMETHBIM CO/ICPKAHUEM;

paboTy Haj TPYNNOBHIMA WM  WHAUBUAYATBHBIMH  IPOCKTaMH,
CBSI3aHHBIMH C COJIEp)KaHMEM Kypca (PU3UKH.

N3ydyeHne nmoBTOPUTENbHO-0000IIAIOIIEr0 MOIYJISI MOXKET 3aKaHUYUBATHCSA
IPOBEJACHUEM JIHArHOCTUYECKOM paboThl 3a Kypc (QHU3UMKHU YIIIyOJIEHHOTO
YPOBHSI, BKJIIOYAIOLIEH 3aJlaHus Pa3HOr0 YPOBHS CIOXKHOCTU. Pe3ynbTaThl
BBIIIOJIHEHHSI ~ JIMarHOCTHYECKOW pabOThl MOTYT [OKa3blBaTh  CTENEHb
TFOTOBHOCTH OOydYarouuxcsi K OCHOBHOMY T'OCYJAapCTBEHHOMY 3K3aMEHY I10
¢usnke, a TakKe CBUAECTEIBCTBOBaTh O JOCTUTHYTOM YpPOBHE €CTECTBEHHO-
HAay4YHOU 'PaMOTHOCTH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA IIPOI'PAMMBI 110
OU3MKE HA VIJIYBJIEHHOM VYPOBHE OCHOBHOI'O OBLIEI'O
OBPA30OBAHIA

N3yuenne ¢u3nkd Ha ypOBHE OCHOBHOTO 00mero o0pa3oBaHUs
HampaBlIeHO Ha JOCTHKCHHE JMYHOCTHBIX, METANPEAMETHBIX M IMPEIMETHBIX
o0pa3oBaTeNbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesymbrare w3ydeHumss (U3MKA HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHust y oOyuwarmierocs OyayT cpOpMHUPOBaHBI  CIIEIYIOIIHE
JIMYHOCTHBIE PE3YJIbTAThl B YACTH:

e l)nampuomuuecxkozo eocnumanus:

IOpOSIBIECHWE HWHTEpeca K KCTOPUM U COBPEMEHHOMY COCTOSIHUIO
poccuiickoil GU3NIECKON HAyKH;

IIEHHOCTHOE OTHOIIEHUE K JIOCTHXKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

o 2)2parxcoancKkozo u 0yxXo8HO-HPAGCHIBEHHO20 60CHUMAHUS:

TOTOBHOCTh K aKTUBHOMY Y4YacTHUIO B OOCYXJIEHHHU OOIIECTBEHHO
3HAYUMBIX U 3TUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JTOCTUXKEHUU (PUBUKY;

OCO3HAHHME BAXXHOCTU MOPAIHHO-ITHUYECKUX MPHUHIIUIOB B JACATEILHOCTU
YYEHOTI0;

e 3)Icmemuyeckoz2o0 60CHUMAHUA:

BOCIIPUSITUE ICTETUUECKUX KaueCTB (PU3MUECKON HayKu: €€ rapMOHUYHOIO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HAyuHO20 NO3ZHAHUA:

OCO3HaHUE IIEHHOCTU (PU3MYECKON HAyKH KaKk MOIIHOTO WHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOTHUM, BaXKHEWILEH COCTABIIAIOLICH
KYJBTYPBI;

OpUEHTAIMs B JICSITEJIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4HBIX
MPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TIPUPOJIBL;

pa3BUTHE HAyYHOH JHOOO3HATEIHHOCTHU, MHTEpPECa K HMCCIEIOBATEIHCKON
NeATEIIbHOCTH;

o 5)ppopmuposanun Kynomypel 300p06ba U IMOUUOHATNLHO20 ONAZONOTIYYUUA:

OCO3HaHWE LIEHHOCTH 0e30macHoro obOpas3a >KM3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BAXKHOCTH TIpaBUJ O€30MacHOrO TIOBEACHHS Ha
TpaHCIIOPTE, HAa JOpOTax, C JJIEKTPUUYECKUM U TEIUIOBBIM O0OpYIOBaHUEM B
JIOMAITHUX YCIIOBUSIX;



c(OpMUPOBAHHOCTh HaBbIKa pediekcuu, MpU3HAHWE CBOETO IpaBa Ha
OIIMOKY M TAaKOI'0O %€ MpaBa y APyroro 4ejaoBeKa;

e 6)mpyooeoco eocnumanus:

aKTUBHOE y4YacTHE B PEIICHUU MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTENbHOM  OpraHu3aluy, TroOpojJia, Kpas) TEXHOJOTMYECKOH U
COLIMAJIBHOM HAMpPAaBJIEHHOCTH, TPEOYIOIMX B TOM YHCIE€ M (DUINYECKUX
3HaHUM;

MHTEPEC K MPAKTUYECKOMY U3YUEHUIO MpodecCuid, CBI3aHHBIX ¢ (PU3UKOM;
o 7)IK0OS102UUECKO20 60CRUMAHUA:

OpHEHTAaIlUsS Ha MpUMEHEeHHE (U3MYECKUX 3HAHWW I PEIICHUS 3a7ad B
00JIaCTH OKpYXarolleld Cpenapl, IUIAHWPOBAaHUS NOCTYIIKOB W OLEHKH HUX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPY>KAIOILIEH CPEJIbI;

OCO3HaHMUE TI00aTBbHOTO XapaKTepa SKOJOTHYECKUX MPOOJIEM U IMyTel uX
pelieHus;

o 8)aoanmavuu K UIMEHAIOUWUMCA YCTI06UAM COUUATILHOU U RPUPOOHOU
cpeovl:

NOTPEeOHOCTh BO B3aMMOJCHCTBUU TPHU BBINOJHEHUM HCCIEIOBAHUNA U
IPOEKTOB (PU3WYECKOM HANPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUAM
APYTHX,

MOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
NEATEIIbHOCTD;

noTpeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHUN, YMEHUU (POPMYIHPOBATH
U7IeH, TIOHSATHUS, TUTIOTE3bI O GU3HMUECKUX 00BEKTaX U SABJICHUSIX;

oco3HaHHue AePUIIMTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEU B
o0nacTu GU3UKY;

IUTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (U3UUECKUX
3HAHUM;

CTpEMJICHHE aHAJIM3UPOBATh U  BBISBIATH B3aUMOCBSI3U  MPUPOJBI,
0011eCcTBa U AKOHOMHUKH, B TOM YHCJIE C UCIOJb30BaHUEM (PU3HUECKUX 3HAHUI;

OLIEHKA CBOMX JEHUCTBUM C YYETOM BIMSHUA Ha OKPYKAIOLIYIO Cpexdy,
BO3MOYHBIX TJIOOQIBHBIX TIOCTEACTBUH.

METANPEAMETHBIE PE3YJIBTATDHI

B pesynprare ocBoeHHs mporpaMMmbl MO (pU3MKe Ha YpOBHE OCHOBHOTO
oOmero  oOpa3zoBaHuss y  oOywatomierocss  OyayT  cOpMHUpPOBAHBI
MeTanpeMeTHbIe pe3yJbTaThl, BKJTIOYAIOIITHE MO3HABATENbHBIC
YHUBEpCaJbHble Y4YeOHble JEHCTBHS, KOMMYHHUKATHBHBIC YHUBEPCAJIbHBIC
yueOHbIE JeICTBUS, PETYIATUBHbIE YHUBEPCAIbHbBIE YUeOHbIE TEHCTBUSI.



Ilo3naBaTeibHbIE YHUBEPCAJIbHBIE YUeOHbIe 1eilicCTBUSA
Ba3oBble Jiornyeckue 1eicTBHA:

BBISIBJISITh W XapaKTepU30BaTh CYIIECTBEHHBIC MPHU3HAKA OOBEKTOB
(s1BIIEHMIA), KITaccu(UIUPOBATD UX;

BBISIBIISITh 3aKOHOMEPHOCTH U IPOTUBOPEUHS B pacCMaTpUBaEMbIX (pakTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SBICHUSIM;

BBISIBIISITh TIPUUMHHO-CJIC/ICTBEHHBIE CBSI3M TMPU HU3YyYEHUU (PU3UUECKUX
SBIICHUH M TPOIECCOB, JENaTh BBIBOABI C HCIOJB30BAHUEM JIEAYyKTHBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUEHHUH, BBIJBUTATh THUIMOTE3bl O B3aUMOCBA3SX
(bu3HUEeCKNX BEJINYUH;

CaMOCTOSATENIbHO BBIOUpPATh CIOCOO pelieHus: y4eOHOU ¢u3nuecKon
3a7a4yud  (CpaBHEHHE HECKOJIBKHX BAapUaHTOB peEIlIeHUs, BBHIOOp Haumbosee
MOJIXOJISIIETO C YUETOM CAMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarebcKue 1eiiCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUM HHCTPYMEHT MO3HAHUS;

IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABJIEHHOMY IIJIaHY OIBIT, HECIOXKHBIN
(U3UYECKUI SKCTIEPUMEHT, HEOOJIBIIIOE UCCIEOBAHNE (PU3UUECKOTO SABICHUS;

OLICHMBAaTh HAa TPUMEHUMOCTh M  JOCTOBEPHOCTh HWH(OPMAIIHIO,
MOJyYEHHYIO B X0JI€ UCCIIETOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (DOPMYIHPOBATh 0000ILEHUS U BBIBOJBI 10 PE3yJIbTaTaM
IpOBEAEHHOTO HAOIOIEHUS, OIBITA, UCCIIEIOBAHNUS;

MPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKHX
MPOIIECCOB, a TAK)KE BBIIBUTaTh TMPEAMONOKEHHUS 00 MX Pa3BUTUM B HOBBIX
YCIIOBUSIX U KOHTEKCTAaX.

Pabora ¢ nndopmanmueii:

MPUMEHSTh Pa3IMYHbIE METObI, MHCTPYMEHTHI M 3aIPOCHI MPH TIOUCKE U
orOope uH(OpMaUUU WIM JaHHBIX C YYETOM NPEJIOKEHHONW Yy4eOHOM
bu3nYecKo 3a1a9H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MHPOPMAIUIO
pa3IMYHbIX BUJOB U (HOPM IMpeICTaBICHMUS;

OIICHMBATh HAAEKHOCTh WMH(MOpPMAIMKA TIO KPUTEPUSAM, TPEIONKCHHBIM
yUUTENEeM WIH CPOPMYITHUPOBAHHBIM CAMOCTOSTEIHHO;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMAJbHYIO (OpMy MpeAcCTaBIICHUS
nH(bOpMallMl W WUTIOCTPUPOBATH PELIaeMble 3a/ladyll HECIIOKHBIMH CXEMaMH,
auarpaMMaMH, UHOU TpaduKoil U UX KOMOMHAIUSMHU.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE yYeOHbIe NeHCTBHSA:



B XOJIe OOCYXXIeHHUs Yy4eOHOro Marepuana, pe3yJbTaToB JIa0OPaTOPHBIX
paboT M MPOEKTOB 3a/aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAaeMOM TEMbI U
BBICKA3bIBaTh WJIEW, HAIICJICHHbIE Ha pelIeHUue 3a7aud W MOAJAepKaHUE
0J1arokenaTe’abHOCTH OOIICHHUS,

COTIOCTaBIIATb CBOM CYXKICHUS C CYXICHUSIMH JPYTHMX YYaCTHUKOB
auanora, OOHapy>KMBaTh Pa3INune U CXOACTBO TO3HIIHIA;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

nyOJUYHO MPECTABISATh PE3YyIbTaThl BBIMOJIHEHHOTO (PU3UYECKOTO OIbITa
(aKCrIepuMeHTa, UCCIIeIOBAHUs, TPOEKTA);

MOHUMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHTHOW |
WHANBUAYAIbHON pabOThI MPHU PEUICHUH KOHKPETHOU (DHU3HUECKOi MpoOIeMbl;

NPUHUMATh 1I€JIM COBMECTHOM JESTEIbHOCTH, OPTaHU30BBIBAThH JEHCTBUS
1o €€ JOCTHMKEHMIO: PaclpelesTh posin, 00CyKIaTh MPOLECCHl U PE3YIbTAThI
COBMECTHOM pabOoThI, 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

BBITIOJHATH CBOIO 9acTh PabOTHI, TOCTUTasi KAYECTBEHHOTO pe3yJbTara 1o
CBOEMY HAIPABICHUIO W KOOPJIWHUPYS CBOU JCHCTBUSA C NPYTHMH WICHAMH
KOMaH/Ibl;

OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITENIbHO CPOPMYITHPOBAHHBIM yUACTHUKAMHU B3aUMOICHCTBHS.

PerynsiTuBHbIE YHMBepPCcAJbHbIE YueOHbIEe 1eiCTBUSA
Camoopranusamnus:

BBISBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CHUTYyaIUsIX, TPEOYIOITUX
TUTSI periieHusT (PU3NIECKUX 3HAHU;

OpUEHTHUPOBAThCS B  PA3JIMYHBIX TMOAXOJAaX TMPUHATUS  PEIICHUN
(uHAMBUAYATbHOE, TIPUHSATHE pEUICHUS B TPYIINe, NPUHITHE PEIICHUMA
rpynmnoi);

CaMOCTOSTEIILHO COCTABJIAThH aJITOPUTM PelIeHus GU3NIEeCKON 3aaur I
IUTAaH HCCIIEJOBAaHUS C YYETOM HMEIOIIMXCS PECcypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTUPOBATh MIpeIjlaraéMbie BAPUAHTHI PEIICHUH;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIHOHAJIbLHBIA HHTEJJIEKT:

JaBaTh aJCKBaTHYIO OLICHKY CUTYyaIlUH | MpeJjiarath MmiaH ¢€ N3MCHCHHUS,

OOBSACHATh TPHUYUHBI  JOCTIDKCHHS]  (HEJIOCTHXKEHUS) PE3yJIbTaTOB
JeSTeTLHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHBBI B JICSITCIIBHOCTH (B TOM YHCJIE B XOJ BBITIOJHEHUS
(U3MYECKOT0 HMCCIIECOBAaHUS WIIM TPOCKTA) HA OCHOBE HOBBIX OOCTOSITCIIBCTB,
WU3MCHMBIIMXCS CUTYaIlUi, YCTAHOBJICHHBIX OIIMOOK, BOSHUKIITNX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHUE PE3yJIbTaTa IEJIH U YCIOBUSIM.



CTaBUTH ce0s HA MECTO JPYroro 4eloBeKa B XOJIe CIopa WA JTUCKYCCUU
Ha HAY4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JPYTroro.

pU3HABATH CBOE MPABO Ha OMIUOKY MPHU pelieHUH GU3NYECKUX 3a]1ay WU
B YTBEP)KJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYTOroO.

IHPEAMETHBIE PE3YJIBTATDBI

K xoniy oOy4yeHus ¢ 8 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIiyOJICHHOM
YpOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHUS (Macca U pa3Mepbl MOJIEKYJI, TEINIOBOE JBUKEHHE
aTOMOB M MOJIEKYJI, arperarHble COCTOSIHUS BEIIECTBA, KPUCTAJUIMYECKHE U
aMmop(HbI€ TeJla, HACBHIIICHHBI U HEHACBIIIEHHBIN Nap, cocoObl U3MEHEHHUS
BHYTPEHHEN DJHEPIUH, DJIEMEHTApPHBIN DJIIEKTPUYECKUM 3apsii, INPOBOJHUKH,
HOJIyIIPOBOJHUKH, TUDIIEKTPHKH, VMCTOYHHUKHU IOCTOSIHHOTO ~ TOKa,
AJIEKTPUYECKOE M MAarHUTHOE IOJIsI, ONTHYECKasl CUCTEMa) U CUMBOJIMYECKUHN
A3BIK (PU3UKU IIPU PELLICHUHU YUEOHBIX U MPAKTUUECKUX 3a/a4;

YBEPEHHO pa3iInyaTh SBJICHUS (TEIJIOBOE paclIMpeHue (ckarue),
TEIJI0BOE PABHOBECHE, IOBEPXHOCTHOE HATS)KEHHE, CMauUBaHUE, KallUJUISIPHbIE
SBJICHMSI, WCIIAPEHUE, KOHJCHCAUus, IUIABJICHUE, KPUCTAJIM3ALMs, KUIICHHE,
CHocoObl  Temyonepeaaun  (TEIJIONPOBOAHOCTh, KOHBEKLUS, H3IyUYCHHE),
TEIJIOBbIE TOTEpPHU, SJIEKTpU3ALUS TeNl, B3aUMOJECHUCTBHE 3apsA/lOB, JECUCTBUS
ANEKTPUYECKOT0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJCHCTBUE MAarHUTOB,
JNEHUCTBUE MArHUTHOTO TOJs Ha MIPOBOJHUK C TOKOM) IO ONHCAHUIO HUX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE ONBITOB, JIEMOHCTPUPYIOLIMX JTAHHOE
busnuecKoe SIBICHUE;

pacno3HaBaTh MPOSABICHHE HW3YYEHHBIX (PU3MYECKUX SBJICHUN B
OKpyXarolmeM Mupe (B TOM 4YHucie (QU3NYECKHE SBJICHUS B NPHUPOJE:
NOBEPXHOCTHBIE U KaNWJUIAPHBIE SBJICHUS B NPHUPOJAE, KPUCTAIBI B IIPUPOE,
n3nydyenue CoiHIa, 3amep3aHue BOJAOEMOB, MOpCKHE Opu3bl, 0OpazoBaHUE
pochl, TyMaHa, WHes, CHera, OJJIEKTpUYEeCKue sBIEHUS B arMmocdepe,
AJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE MOJie 3eMJid, Apeiid MOJIIOCOB,
pOJIb MAarHUTHOTO TOJIA JUIS JKM3HU Ha 3emuie, MOJISIPHOE CUSIHUE), TIPU 3TOM
NEPEeBOJUTh MPAKTHUUECKYIO 3a7ayy B Y4YEOHYIO, BBIICNATH CYLICCTBECHHBIC
cBoOMCTBa (TIpU3HAKK) (DU3UICCKUX SBICHUM;

OMKCHIBATH U3YUYECHHBIE CBOMCTBA TeN M (PU3UUECKHUE SBJICHUS, UCIOJIb3YS
¢u3nueckue BEIMYMHBI (TeMmeparypa, BHYTPEHHSISI HHEPrus, KOJIUYECTBO
TEIJI0ThI, paboTa rasa, yJaenbHas TeIUIOEMKOCTh BEIIECTBA, y/AeJbHAas TEIUIoTa
IUTABJICHUS, YeNbHas TeIIoTa napooOpa3oBaHusl, yeiabHas TEII0Ta CrOpaHus
TOIUTUBA, KO3((UIMEHT TOJIE3HOr0  JEWCTBUA  TEIUIOBOW  MAIlIMHBI,



OTHOCUTEJIbHAS BJIAXKHOCTh BO3[yXa, D3JIEKTPUYECKHA 3apsAl, CHJIA TOKa,
ANEKTPUUYECKOE HAMNpsHKEHUE, COMPOTUBIEHHE TMpoBoaHuka, JJIC B uenu
IIOCTOSTHHOTO TOKa, JJIEKTPUYECKOE YJIEIbHOE CONPOTHBIICHUE BEILECTBA,
paboTa M MOIIHOCTh 3JIEKTPUYECKOTO TOKAa), NPHU ONHMCAHUU IHPABUIBHO
TPaKTOBAaTh (PU3UUECKHUI CMBICI HCIOJB3YEMBIX BEIMYMH, UX 0003HAUCHUS U
€IMHULIBI (PU3UYECKUX BEJIWYMH, HAXOAUTH (OPMYIIbI, CBA3BIBAIOIINE JTaHHYIO
(pu3nYECKyI0 BEIUUHUHY C APYTUMH BEIUYMHAMU, CTPOUTH IpapuKu U3yUEHHBIX
3aBHCHUMOCTEHN (PU3NYECKUX BETUYNH;

XapaKTepU30BaTh CBOMICTBa TeJ, (PU3UYECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETHUYECKOW TEOpUH
CTpPOCHHS BEIECTBA, YpaBHEHHE TEIUIOBOTO OanaHca, 3aKOH COXpaHEHUS
ANEKTPUYECKOro  3apsna, 3akoH  KylloHa, MNpuHOMI — Cynepno3uLuu
AJIEKTpUYECKUX IMoJiel, 3akoH Oma 11 ydacTka uenu, npasuiia Kupxroda,
3akoH Oma [ MmojnHOM unenu, 3akoH Jlkoynsa-JIeHma, 3aKkoH COXpaHEHUS
SHEPIruy, NpPU ITOM pPA3IUYATh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U €ro
MaTEeMaTUYECKOE BBIPAKEHHE;

CTPOUTH IPOCThIE (PUINUECKUE MOJIETU PEAIbHBIX 00OBEKTOB, MPOLIECCOB U
SBJICHUM, BBIACIATh IPHU 3TOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA
O00OBEKTOB, TMPOLIECCOB, SBJIEHUM, NPUMEHITh (PUIUYECKHE MOAECIU IS
00BACHEHHS PU3NYECKHUX MTPOLIECCOB U PEIICHHs YUEOHbIX 3a/a4;

OOBACHATH (PU3MUECKUE SIBJICHUSI, MPOIIECCHl U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CUTYallMi MPAKTHUKO-OPUEHTUPOBAHHOIO XapaKTEpa, U peIlaTh
KayeCTBEHHbIE 3a/layd, B TOM 4HUCJE TpeOyollue YHCICHHOIO OLEHUBAHUS
XapaKTEpHbIX 3HAYEHUW (PU3NYECKUX BEJIMYUH, NpPU ITOM BBIOHMpATH
aJIeKBATHYIO (PU3UYECKYIO MOJIENb, BBISIBISITH IPUUMHHO-CIIEICTBEHHbBIE CBA3U U
BBICTPAMBaTh JIOTMYECKYIO LEMOYKY PAaCCyXIECHHHU C ONOpOM Ha H3Y4YEHHBIE
CBOMCTBa (DM3MUECKUX SBJICHUN, (PU3UUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U
MOJEIIN;

YBEPEHHO peniaTh pacuy€THhIC 3aja4yu (C OMopoil Ha 2—3 ypaBHEHUs) IO
M3y4aeMbIM TeMaM Kypca (U3MKH, BEIOMpas aJieKBaTHYIO0 (PU3NYECKYIO MOJIEb,
C HCIOJIb30BAaHHUEM 3aKOHOB U (POpPMYJI, CBA3BIBAIOIINX (PHU3UUECKUE BEIUYUHBI,
3alMUChIBaTh KPAaTKOE YCIOBUE W Pa3BEPHYTOE pELIEHUE 3a]1a4M, BBISBISATH
HEJOCTAIOIINEe WM U30bITOYHBIE JaHHBIE, OOOCHOBBIBATH BBIOOP MeETOZA
pelieHusl 3aJadyM, KCIOJIb30BaTh CIPAaBOYHbIC JaHHbIC, MPUMEHSATH METOJbI
aHaJli3a Pa3MEPHOCTEH, UCMOIb30BaTh rpa)uuecKue METOMAbI pelleHus 3aad,
NPOBOAMTH MaTeMaTU4YeCKue TMpeoOpa3oBaHMs U pacuérhl, OLIEHUBATH
PEATUCTUYHOCTH MOJYYEHHOTO 3HAUCHUS (PU3NYECKON BEJIMYMHBI U OMPEICNIATh
pa3MepHOCTh (PM3UUECKON BEIMUMHBI, MOTYYEHHOM MpU PEIICHUH 3a/1a4u;



pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOKHO PpEUIUTh MPH MOMOIIU
(¢u3NYECKUX METOAOB, U MpeajiaraTb OPUEHTUPOBOYHBIN CHOCOO pelleHHs, B
OMHMCAaHUM WCCJIEIOBAaHUS PpACIIO3HABaTh IMPOBEPIEMOE  MPEATOI0KEHHE
(rumoTesy), UHTEPIIPETUPOBATH MOJTYUYEHHBIN pe3ysIbTaT;

MPOBOAWTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SBICHUNA WU
¢u3nyecKux CBOWCTB Ten (KalWUIApHBIC SIBICHUS, 3aBUCHMOCTH JaBJICHHUS
BO3/lyXa OT €ro o0béMa W TeMIlepaTypbl, CKOPOCTH Ipollecca OCTHIBAHUS
(HarpeBaHus) MpU M3IYYCHUH OT IIBETa U3JIydaromen (Morjiomaroniei)
MOBEPXHOCTH, CKOPOCTb HCHAPEHUS BOJABI OT TEMIEpPaTyphl >KUIKOCTH H
IIomaa €€ TOBEPXHOCTH, DJJEKTpU3alus TEJI W B3aUMOJICUCTBHUE
ANIEKTPUYECKUX  3apsAA0B,  B3aUMOJACHCTBHE  TOCTOSHHBIX  MAarHUTOB,
BU3yalM3allMsl MAarHUTHBIX IOJIEH TMOCTOSIHHBIX ~ MAarHUTOB, JIEWCTBUSA
MarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM, CBOWCTBA AJIEKTPOMAarHuTa, CBOMCTBa
ANEKTPOJBUTATENSl  MOCTOSSHHOTO  TOKa):  (popMyJHpoBaTh  MNpPOBEpSEMOE
MPEANOJOKEeHHe (TUIOTE3y) O BO3MOXKHBIX pe3yJbTaTaXx HaOJIIOJEHUH,
CaMOCTOSTENIbHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO HabOpa 000pyA0oBaHUS,
OIUCHIBATh XOJ1 ONbITa U (POPMYITUPOBATH BBIBOJBL;

OPOBOJUTH MpsIMbIE U KOCBEHHBIE H3MEpPEHUsl (U3MUECKUX BEIMYUH
(TemmepaTypa, OTHOCUTENbHAS BIIAXHOCTh BO3yXa, CHJIA TOKa, HAMpsDKEHUE,
yaenbHas TEIUIOEMKOCTh BEIECTBAa, COMPOTHBICHHE MPOBOJHMKA, padoTa H
MOIIIHOCTb 3JIEKTPUUYECKOTO TOKA) C UCIIOJIb30BAHUEM aHAJIOTOBBIX M LIU(PPOBBIX
pruOOpoB, 00OCHOBBIBATH BHIOOP METO/1a M3MEpEHNs, GUKCUPOBATH TOKA3AHUS
npuOOpoB, HAXOAUTh 3HAUYEHHE U3MEPSEMOW BEJIMYMHBI C MOMOUIBIO
YCpEIHEHHs] pe3ylbTaTOB CEPUM W3MEPEHUH | OIEHUBATh IOTPEIIHOCTh
U3MEPEHNN;

IPOBOAUTH HKCIEPUMEHTAIbHbBIE UCCIIEIOBAHMS 3aBHCUMOCTEH
(¢u3nyeckux BEIMYMH (3aBHCUMOCTh JaBJIEHUS BO3AyXa OT €ro o0béma u
HArpeBaHWsl WM OXJAXJEHHWsS, HCCIEJOBAHHUE SIBICHUS TEIUIOOOMEHa MpHu
CMEIIMBAHUH XOJOJHOW M TOpSYEH BOJBI, 3aBHUCHMOCTH CONPOTHBIICHUS
MPOBOAHMKA OT €ro JJIMHBI, IJIOMAAN TOMEPEYHOTO CEYCHHUS M YIEITHHOTO
COTIPOTUBJICHUSI BEIIECTBA MPOBOAHMKA, CHJIBI TOKA, MPOTEKAIOIIETO Yepe3
MIPOBOJHUK, oT HaNpPsKEHUS HA  TPOBOJHUKE, UCCIIeIOBaHHE
MOCTIEIOBATEIHHOTO U TapajlIeIbHOTO COSIMHEHUIN MPOBOIHUKOB): COBMECTHO
c yuuteneM (GOpMyIUMpOBAaTh 3aJady W TUNOTE3y  HCCIEIOBaHUS,
CaMOCTOSITENIbHO IUITAHUPOBATh HCCIIEOBAHHUE, CaMOCTOSITENIbHO COOHMpaTh
HKCIIEPUMEHTAJIbHYI0O  yYCTAaHOBKY  C  HUCIOJB30BaHUEM  HMHCTPYKIIHH,
MPEJICTaBIATh MOJyUYE€HHBIE 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B BUJE TAOIHUIL
U TpaduKOB, OILEHWBATH TOTPEITHOCTH, JeNaTh BBIBOABI MO pE3ylbTaTaM
MCCIICIOBAHMSI;



coOmo1aTh TpaBmiIa 0E30MacHOTO TpyAa MpU padoTe ¢ JIabopaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh  NPHUHIMIBI  JEHCTBUS  HW3YyYEHHBIX  MPUOOPOB,
TEXHUYECKUX YCTPONCTB M TEXHOJOTMYECKHX IPOIIECCOB C OMOpPOW Ha WX
omuicaHus (B TOM YHCIIE: CHCTeMa OTOIUICHUS JOMOB, TUTPOMETp, HapoBas
TypOWHA, aMmmepMeTp, BOJBTMETP, CUETUYMK DICKTPUUCCKONH DHEPTHH,
AJIGKTPOOCBETUTENbHBIE ~ TPUOOPBI,  HarpeBaTelbHBIC  DIIEKTPOIPUOOPHI
(mpuMepsl), TPEAOXpaHUTEIM W UX TMPUMEHCHHE B OBITY M TEXHUKE,
NPUMEHEHHE TOCTOSIHHBIX MAarHWTOB, 3JICKTPOMArHUTOB, 3JIEKTPOJBUTATEIH
MMOCTOSTHHOTO TOKAa), WCIIOJIb3ysl 3HAHWUS O CBOMCTBAX (DU3UYECKUX SBICHUM,
HEe0OXoauMbIe (PHU3UIECKUE 3aKOHBI 1 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUUYECKHUE YCTPOMCTBA M U3MEPUTEIIbHbBIC
npuOOpsl O CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KHJIKOCTHBIH TEpMOMETD,
TEPMOC, TICUXPOMETP, THTPOMETp, JBHTaTelh BHYTPEHHErO CropaHus,
ANIEKTPOCKOI, PEOCTaT), COCTaBIATH CXEMBI OJJICKTPUYECCKUX TIemell ¢
MOCJICIOBATEIPHBIM | TApaJUICIBHBIM COSAMHEHUEM DJIEMEHTOB, pasindas
yCIIOBHbIE O0O3HAYEHUSI DJIEMEHTOB DJIEKTPUYECKUX IIeTei, HCIOJIb30BATh
CXeMbl M CXEMAaTUYHBIE PUCYHKH M3YYCHHBIX TEXHHUYECKUX YCTPOWUCTB,
W3MEPUTEIBHBIX TMPHOOPOB M TEXHOJOTHYECKHX IIPOIECCOB TMPH PEIICHUU
y4eOHO-TIPAKTUYECKUX 33/1aY;

OPUBOAUTH  NpuUMEphl  (HAXOAUTh  WHGOOpPMAIIMI0O O  MPUMEPaAX)
MIPAKTUYECKOTO HCIOJIb30BaHUsI (DU3NYECKUX 3HAHUN B TMOBCEIHEBHOM >KU3HU
Uit obecrieueHus Oe3omacHOCTH Tpu  oOpamieHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHCHHS 3I0POBBS M COOJIOACHHUS HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKPYIKAIOIIEH Cpee;

OCYIIECTBJIATh TMOUCK HHPoOpManuu (U3HUUECKOTO COJEpKaHUS B
WNuTtepHere, caMoCTOSTENbHO (POpMyIHpys MOUCKOBBINM 3ampoc, Ha OCHOBE
MMCIOIIMXCS 3HAHUH W CPaBHEHHUS JIOMOJIHUTEIBHBIX HCTOYHUKOB BBIICIATH
uHopMaIo, KOTOpas SBISETCS MPOTUBOPEUYMBONM WIJIM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIOJIb30BaTh MPH BBIMOJHCHUN YYCOHBIX 3aJIaHUH HAYyYHO-TIOMYJISIPHYIO
TuTeEPaTypy (GU3MYECKOTO COACp)KaHWs, CIPAaBOYHBIE MaTepUaibl, PECypChl
cetu  VHTEepHeT, BiameTh  OpuéMaMH  KOHCIICKTUPOBAHHWSA  TEKCTa,
npeobOpazoBanus HHGOPMAIIUU U3 OJTHONU 3HAKOBOM CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIC TMHCHMEHHBIE U KPATKHE YCTHBIC COOOIICHWUS,
0000mas wHOOPMAIMIO M3  HECKOJBKHX  HMCTOYHHKOB  (DU3UYSCKOTO
collepKaHUsl, B TOM YHCJE IMyOJMYHO MPEACTABIATh PE3yJIbTaThl MPOCKTHOM
WM HWCCJICI0BATEIILCKONW JESITCIBHOCTH, MPU 3TOM TPaAaMOTHO HCIOJb30BaTh



M3YYCHHBIN NOHATUUHBIN anmapaT Kypca (U3MKH, CONPOBOXKIATh BBICTYIUICHHE
MPE3CHTAIUEN;

OpU BBIIOJHEHUU YYEOHBIX TMPOEKTOB M MCCIEAOBAHUN  (PU3MUECKHUX
IPOLECCOB  pacHpenesaTh OOA3aHHOCTH B TIpPYIIE B COOTBETCTBUU C
ITIOCTABJICHHBIMM 33Jla4aMH, CJIEAUTH 3a BBIIIOJHEHHUEM IUIaHA JCHUCTBUU M
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLIEHHBaTh COOCTBEHHBIM BKJIAJ B
NEeATENbHOCTh TPYIIIBI, BBICTPAaUBAaTh KOMMYHUKATHMBHOE B3aUMOJCHICTBUE,
IPOSBIISiS TOTOBHOCTh pa3peniaTh KOH(IUKTHL.

K xoHiy oOydenusi ¢ 9 knacce npenMeTHbIE Pe3yJibTaThl HA YIIIyOJICHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCS YMEHUIA:

UCIOJb30BaTh  MOHATHS  (cUcTeMa  OTCY€Ta,  OTHOCHUTEIBHOCTH
MEXaHMYECKOTO JBHKCHHS, HEBECOMOCTb M TIEPETPY3KH, IEHTP TIKECTH,
MEXaHWYECKHUE BOJHBI, 3BYK, MH(pa3BYK M YIbTPa3BYK, DJIEKTPOMATHUTHHIC
BOJIHBI, PEHTTEHOBCKOE M3Iy4YeHHE, IIKaja JJIEKTPOMAarHUTHBIX  BOJH,
UCTOYHUKH CBETa, OJU30PYKOCTh M JabHO30PKOCTh, CIEKTPhl UCITYCKAHUS U
norjoiieHus, anbda-, OeTa- M TaMMma-u3ITydeHUs, H30TOIMBI, SACpHAs U
TEPMOsIIEpHAs SHEPIeTHKA) U CHMBOJUYCCKUN S3BIK (DU3UKH TIPU PEIICHUU
y4eOHBIX U MPAKTUIECKUX 3a]1a4;

YBEPEHHO pasiuyaTh SBIEHUS (paBHOMEpPHOE U HEPaBHOMEPHOE
OPSMOJIMHEWHOE [BUKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHEMHOE JIBUKEHUE,
cBOOO/IHOE TaJeHUE Tell, ABM)KCHHE IO OKPYKHOCTH, B3aUMOJICHCTBHUE Tell,
paBHOBECHE MAaTEpPHATBLHON TOYKH, PEAKTUBHOE JBIDKEHHUE, HEBECOMOCTb,
KojeOaTenbHOe JBIKEHUE (TapMOHMYECKHE, 3aTyXarollhe, BBIHYKICHHBIC
Kose0aHusi), pe30HaHC, BOJHOBOE JBIKEHHUE (PACIPOCTPAHEHUE M OTPaKCHHE
3ByKa,  wuHTepdepeHuus W Audpakius  BOJH),  IPSIMOJIMHEHHOE
pacmpocTpaHeHHe, OTpaKEHHE M TPEJIOMJICHHE CBETa, MOJHOE BHYTPEHHEE
OTpaXEHHE CBETa, pa3JIOKeHHe OeNoro cBeTa B CHEKTP H  CIOXKEHHUE
CHEKTpPaJIbHBIX I[BETOB, €CTECTBEHHAas pPaJUOAKTUBHOCTb, BO3HUKHOBEHHE
JUHEHYATOro CIEKTpa M3Iy4YeHHUs) MO OMHCAHUIO MX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX TaHHOE (PU3MUECKOe SIBICHUE;

pacmo3HaBaTh TPOSBICHHE WM3YyUYEHHBIX (DHU3MYECKHX  SBICHUH B
OKpY>KaroleM Mupe (B TOM 4Hciie (GU3NUecKue SBICHUS B IPUPOJIC: MPUIUBBI U
OTNUBbI, ABWKeHUE TutaHeT COJHEUYHON CHUCTEMBI, PEaKTHBHOE JBW)KCHHE
KUBBIX OPTraHU3MOB, BOCIPHUATHE 3BYKOB JKHUBOTHBIMHU, 3E€MIICTPSICECHUE,
ceiicMruecKkue BOJIHBI, IIyHaMH, 5XO, I[BE€Ta TeJ, ONTHYECKHE SBIICHUS B
npupojie, OHOJOTHYECKOE JACWCTBHE BUAMMOIO, YIbTPa(UOIETOBOTO U
PEHTI€HOBCKOTO  W3JIyYeHUH,  €CTECTBEHHbIM  paJUOAKTUBHBIA  (POH,
KOCMHUYECKHE JIy4H, PAJUOAKTUBHOE U3IYYCHHE TMPUPOJHBIX MHUHEPATIOB



NEUCTBUE PAJUOAKTUBHBIX HM3JyYEHH HAa OpraHU3M YeJIOBEKa), MpU 3TOM
MEPEeBOUTh MPAKTHUECKYI0 3a7ady B Y4YEOHYIO, BBIACNATH CYLICCTBEHHBIC
CBOMCTBA (TpU3HAKHN) (U3UYECKUX SBICHUM;

OMKCHIBATh U3yUECHHBIE CBOMCTBA TEJ M (PU3MUYECKUE SIBJICHUS, UCIOIb3YS
¢usznyeckue BENMWYMHBI (CPEAHsII M MIHOBEHHAs CKOPOCTh Teja IIpH
HEPaBHOMEPHOM JBWKEHUU, YCKOPEHUE, IEPEMEILIEHUE IIPU PABHOYCKOPEHHOM
OPSIMOJIMHEWHOM  JIBJKEHUHU, YIJIOBas CKOPOCTh, LIEHTPOCTPEMUTEIHLHOE
YCKOpEHHE, Cuja TPEHHUs, CWIa YOPYrocTh, CHJIA TSKECTH, YCKOpPEHHUE
CBOOOJIHOTO MAaJIeHUs, BEC TeJla, LIEHTP TsHKECTH TBEPAOTO Teja, UMITYJIbC Tea,
UMITyJIbC CWJIbI, MOMEHT CHJbl, MEXaHW4yeckas pabdoTa M MOILHOCTb,
MOTEHIMANbHAS JHEPrusi Teia, IMOAHATOrO HaJ IOBEPXHOCTHIO 3€MJIH,
NOTCHIMAJIBHASL SHEPIUsl CKATOM INPYKUHBI, KHHETUYECKAs] SHEPIHsl, ITOJIHAS
MEXaHWYEeCKass dJHEprus, IMepuoJ W  YacToTa  KoJeOaHWW, Mepuoj
MaTE€MaTUYECKOro U MPYXUHHOTO MAasiTHUKOB, JUIMHA BOJHBI, TPOMKOCTbh 3BYKa
M BBICOTa TOHA, CKOPOCTb CBE€Ta, MOKa3aTejab MPEJOMIICHUS CpEbl), IMpHU
ONMCAHUM TMPABWJIBHO TPAKTOBaTh (PU3MYECKUI CMBICT HCIOJb3YEMbIX
BEJIMYMH, MX OOO3HAYEHUS U €AMHULBI (PU3NYECKUX BEJIWYUH, HAXOJIUTh
(opMyJibl, CBSI3BIBAIOLIME JaHHYIO (U3UYECKYI0 BEJIUYHMHY C JIPYyTUMH
BEJIMYMHAMH, CTPOUTh TpadUKU HU3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX
BEJINYMH;

XapaKkTepu30BaTh CBOMICTBa Tes, (PU3UUECKHE SBICHHUS U MPOLIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs DJHEPruU, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHLUI CYNEPHNO3ULNN CUJI, MPUHLHAI OTHOCUTEJIBHOCTH l'anmuies, 3aKOHBI
HproTOHA, 3aKOH COXpaHEHUs UMITYJbCa, TEOPEMY O KHHETHYECKON IHEpPruw,
3akOoH ['yka, 3axkoH bepHymin, 3aKOHBI OTpaXEHUS M TPEIOMIICHUS CBETAa,
(opMysly TOHKOW JIMH3bI, TUIAHETAPHYIO MOJENIb aToMa, HYKJIOHHYIO MOJENb
aTOMHOTO $Ipa, 3aKOHBI COXPAHEHWS 3aps0BOIO M MAacCOBOIO YHCEN IIPH
AJIEPHBIX PEAKIUAX, TPU 3TOM pa3zinyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA U
€ro MaTeMaTU4YeCKOe BbIPAKEHHUE;

CTPOUTH (PU3NYECKHUE MOJEIH PEATbHBIX 00BEKTOB, TPOLIECCOB U SIBJICHUI,
BBIIETISAITh NIPU 3TOM CYIIECTBEHHBIE M BTOPOCTENIEHHBIE CBOWCTBA OOBEKTOB,
MPOLIECCOB, SBJICHUH, NPUMEHATh (U3MUECKHEe MOAENU i1 OObACHEHUS
(u3HUECKUX MPOILIECCOB U PEIICHUS YYEOHBIX 3a/1aY;

OOBACHATH (PU3NUECKUE SIBICHMS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
B KOHTEKCTE CHUTyallUd NPAKTUKO-OPUEHTHPOBAHHOTO XapakTepa, W pelaTh
KauyeCTBEHHbIE 33/1aud, B TOM YHCJIEe TPeOyIOIHe YHCICHHOTO OLEHUBAHUS
XapakTepHBIX 3HAYCHUHA (U3MUECKMX BEJIMYMH, NPU OTOM BBIOMpATH
aJIeKBaTHYIO (PU3UYECKYIO MOJIENb, BBISBIISITH MPUYUHHO-CIIEICTBEHHbBIE CBA3U U
BBICTPAMBaTh JOTUYECKYIO LEMOYKY PACCYKJICHUM U3 2—3 aroB ¢ OMOPOW Ha



M3YYCHHbIE  CBOWCTBa  (DU3MUECKUX  SBICHUH, (U3MUECKHE  3aKOHBI,
3aKOHOMEPHOCTH M MOJIENH;

YBEPEHHO pelaTh pacy€THbIC 3a7adyd MO H3ydYaeMbIM TeMaM Kypca
¢u3uku, BHIOMpAs aJCKBATHYIO (PU3MYECKYIO MOJIeNb, C HCIOIb30BaHUEM
3aKOHOB M (OpMyJ, CBSI3BIBAIOMIMX (PU3UYECKUE BEIUYUHBI, 3aMUCHIBATDH
KpaTKO€ YCIOBUE M PAa3BEPHYTOE PEIIECHUE 337a4d, BBISBIATH HEIOCTAIOLIUE
WK U30BITOYHBIE JAaHHBIE, OOOCHOBBIBATH BBIOOP METOJA pEIICHMS 3aJauH,
UCIIOJIb30BaTh  CIPABOYHbIE  JaHHbIE, MPUMEHATb METOJbl  aHAJIKM3a
pa3MepHOCTEH, HCMOJIb30BaTh TrpaduyecKkue METOAbl pEelIeHHs  3ajad,
NPOBOAWTH MaTeMaTUYeCKue TMpeoOpa3oBaHWs U pacuérhl, OLIEHUBATH
PEATUCTUYHOCTH MOMYYEHHOTO 3HAYCHUS (PU3NYECKON BEIIMYMHBI U ONPEIEIISTh
pa3MepHOCTh (GU3NYECKON BETMYHMHBI, TOTYYCHHON NPU PELLICHUH 33/1a4U;

pacrno3HaBaTh MpOOJEMBbI, KOTOpPbIE MOKHO PEUIUTh MpPU IOMOIIU
(u3HUECKMX METOJ0B, W MpeasiaraTh OPUEHTHUPOBOYHBIN CIOCOO penieHus, B
ONMMCAaHUM UCCJIEIOBAaHUA PpACIO3HABaTh IPOBEPAEMOE MPEATOI0KEHHE
(rumoTe3y), OUEHUBATHh MPaBUIBHOCTH MOPSAKA MPOBEJICHUS HCCIEIOBAHMS,
UHTEPIIPETUPOBATH MTOJIyYECHHBIN pe3yNbTarT;

OPOBOJUTH OMNBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(u3MUEeCKUX CBOMCTB Tesl (M3ydyeHHE BTOpOro 3akoHa HprOTOHA, 3aKoHa
COXpPAaHEHUs DHEPruM, 3aKOHA COXPAHEHHS HMITYJbCa, JEHUCTBHE 3aKOHa
bepHy/IIM 1 BO3HMKHOBEHUE MOABEMHOM CUJIBI KpbUIA, 3aBUCUMOCTh MEPUOJA
KoJIe0aHUI MPY>KMHHOTO MasiTHUKA OT MAaccChl Tpy3a M >KECTKOCTU NPYKUHBI U
HE3aBUCHMOCTb OT aMIUIMTYAbl MallbIX  KoyieOaHWM, MNpsIMOJMHENHOe
pacnpocTpaHEHUE CBETa, pPas3joKeHHe Oeroro cBeTa B CIHEKTpP, H3y4YEHUE
CBOMCTB M300paKeHMsI B TUIOCKOM 3€pKajie U CBOMCTB M300paxKeHUs MpeaMeTa B
coOuparomield JMH3e, HaONIOJICHWE CIUIOIIHBIX W JIMHEHYaThIX CIIEKTPOB
U3Iy4YeHHs): (QOpMYJIUpOBaTh MNPOBEPSEMOE MPEANONIOKEHHE (TUIOTE3Y) O
BO3MOXHBIX pe3yibTaTax HaOJIOIEHUN, CAMOCTOSITENBHO COOMPATh YCTAHOBKY
U3 U30BITOYHOrO Habopa O0OOpYIOBaHHs, OIUCHIBATH XOJ ONbITA U
bopMyIUpOBaThH BBIBOJIHI;

MPOBOAMUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, onpeaesnsis
CpeIHEEe 3HAYEHUE U3MEPAEMON BEJIWYMHBI W ONPEIENsas IOrPEIIHOCTb
pe3yJbTAaTOB MPSIMBIX U3MEPEHUM, 0O0OCHOBBIBATH BHIOOP Croco0a M3MEpEHHS
(M3MepUTENBHLHOTO TTPUOOpPA);

IPOBOANTH KOCBEHHbIE H3MEpeHUsi (U3MYECKUX BEJIWYUH (CperHsis
CKOpPOCTh M YCKOPEHHME Tela NPU PAaBHOYCKOPEHHOM JBHKEHUH, YCKOPEHHE
CBOOOJHOTO  MajieHUs, KECTKOCTh TMPYXHHBL, KOIPOUIUEHT TPECHHS
CKOJIBKEHHS, MeXaHudeckas paboTa W MOIIHOCTb, YacToTa W IEpUOA
KOJeOaHU MaTEeMaTHYECKOr0 M NPYXKUHHOTO MASTHUKOB, (DOKycHOE



paccTosTHUE COOMPAFONIEH JTMH3BI U €€ OMTHYECKasl CHJIa, PAJUOaKTUBHEIN (POH)
C MCIOJIb30BaHNEM aHAJIOTOBBIX U HU(POBBIX MPUOOPOB: 0OOCHOBHIBATH BHIOOD
METOJa M3MEPEHHUs, IUIAHUPOBATh HW3MEPEHMsI, CaMOCTOSITEIbHO COOMpaTh
SKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, BBIYMCIATH 3HAUYEHUE BEJIUYMHBI U
aHAJIM3UPOBATh MOJYUYEHHBIE PE3YJIBTATHI, OLICHUBAS TOTPENIHOCTD PE3YIbTaTOB
KOCBEHHBIX U3MEPECHUM;

IPOBOJIUTH AKCIIEPUMEHTAJIbHbIE UCCIIEJOBAHMS 3aBHCUMOCTEM
(u3nYeCKuX BEIMYMH (3aBUCUMOCTh IIyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
IBUKEHUM 0€3 HaualbHOW CKOPOCTH, 3aBUCHUMOCTBH CUJIbI TPEHMS CKOJIbKEHUS
OT CWJIBl HOPMAJbHOTO JaBJICHHA, NEpUOAA KOJeOAHWH MaTeMaTHYeCKOTO
MasATHHKA OT JUIMHBl HHUTH, OIpPEACIICHHE YCKOPEHHUs CBOOOAHOrO MaJCHMUS,
UCCIIEJOBAaHUE W3MEHEHUs BEJIMYMHBI M HANpaBICHHUs HWHIYKIMOHHOTO TOKa,
3aBUCUMOCTD yTJla OTPAKEHHsI CBETA OT yIJIa MAJCHHUs, YIVIA IPEIIOMIICHUS OT
yria MaJeHusi CBETOBOrO JIy4a, HMCCIEJOBAHUE TPEKOB: HM3MEPEHHE SHEPrUU
YacTHUIBl MO0 TOPMO3HOMY IyTH (10 (oTOrpadusiM)): COBMECTHO C YUUTEIEM
dopMynMpoBaTh 3aJady M TUIOTE3Y HMCCJIEAOBAHMS, CaMOCTOATEIBHO
IUTAaHUPOBATh UCCIIEOBAaHUE, CAMOCTOSITEIbHO COOMpaTh 3KCIIEPUMEHTAIBHYIO
YCTaHOBKY, MPEACTABIATh MMOJTYYEHHbIE 3aBUCUMOCTU (PU3NYECKUX BEIUYMH B
BHUJIe TAOMUI U TrpauUKOB, OLICHUBATh IOTPEIIHOCTH, MAEJIaTh BBIBOJBI IO
pe3ynbTaTam HCCIIEIOBAHUS;

coOmro/iaTh TpaBuia 0€30MacHOTO TpyAa Mpu paboTe ¢ J1abopaTOpHBIM
000pyT0BaHUEM;

XapakTepu30BaTh  MPUHIMIBI  JEHCTBUS  M3YyYEHHBIX  MPUOOPOB,
TEXHUYECKUX YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha HX
onucaHus (B TOM YHCIE: CHOUAOMETP, JATYUKU TOJIOKEHHS, PACCTOSIHUS U
YCKOpEHUs, paKeTa, 3XOJIOT, OYKH, Iepuckon, ¢oToannapar, MHUKPOCKOI,
TEJIECKON, ONTHYECKUE CBETOBOJBI, CHEKTPOCKON, JO3UMETP, Kamepa
Bunibcona), wucnonb3yss 3HaHUSA O CBOWCTBaX (DU3MYECKUX SBJICHUA U
HE0OXoAuMbIe (PU3MYECKHE 3aKOHOMEPHOCTH, HCIOJIb30BaTh CXEMbl U
CXEMaTHUYHbIE PUCYHKH WM3YUYEHHBIX TEXHHMUYECKUX YCTPONCTB, U3MEPUTEIbHBIX
pruOOPOB M TEXHOJOTUYECKUX MPOLIECCOB MPH PELICHUH YUeOHO-TIPAKTUYECKUX
3aJ1a4, ONTHUYECKHUE CXEMBbI JJIs1 TOCTPOCHUS N300paKEHUH B IIIOCKOM 3€pKaJie U
cobuparomiei JIMH3e;

OpPUBOAUTH  MpUMEphl  (HAXOAUTh  WHGOpPMAIMI0O O  MPUMEPAX)
MPAKTUUECKOT0 MCIOJIb30BaHUS (PM3MUECKUX 3HAHUI B MOBCEIHEBHOW XU3HU
st obecriedueHuss O6e3omacHOCTH Tpw  oOparieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 3[0POBBS U COONIOACHUS HOPM
AKOJIOTUYECKOTO TTOBEACHUS B OKPYXKAIOIEH CpeJie;



OCYIIECTBJIATh TOUCK WHPOpManmuu (U3HUYECKOTO COJICPKAHUS B
HuTepHeTe, caMOCTOSATENBHO (POPMYIHPYS MOMCKOBBIN 3apOC, HAXOAUTH MTYTH
OTpeAeNieHUus]  JIOCTOBEPHOCTH TMOJydYeHHOW wWH(OpMamuu Ha  OCHOBE
UMEIOIINXCS 3HAHUH ¥ TOTIOJTHUTEILHBIX HCTOYHHUKOB,

MCIIOJIb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
auTepaTypy (U3MUECKOTO COAEpIKAHMS, CIPABOYHBIE MaTepHUalbl, PECYpCHI
cetu  MHTepHeT, BmameTh NpUéMaMH  KOHCTICKTHPOBAaHUS  TEKCTa,
npeodpazoBaHusi HGOPMAITUU U3 OJJTHOW 3HAKOBOW CUCTEMEBI B IPYTYIO;

CO3/1aBaTh COOCTBCHHBIE MUCHMEHHBIC W YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpPMAllMM U3 HECKOJbKUX MCTOYHHUKOB (PU3MUECKOTO COMAEp KaHuUf,
nyOJIMYHO TPEACTABIATH Pe3yabTaThl MPOEKTHON WM HCCIEI0BATEIbCKON
JESTEIbHOCTU MPU 3TOM T'PAaMOTHO HCIOJIb30BaTh WM3YUYEHHBIH MOHATHIHBIN
anmapar H3y4aemoro pasjaena (U3MKM U CONPOBOXAATh BBICTYIUICHUE
Mpe3eHTalnen ¢ yU€TOM 0COOEHHOCTEN ayJUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosauuecTBo yacoB DJIeKTPOHHbBIE
Ne  HammenoBanme
(undposbie)
n/  pasjiesioB U TeM Becer  KoHTpoJbH IpakTHyeck
o0pa3oBaTesibH
I MporpaMmMabl 0 ble padoThbI ue padoThbl
ble pecypchl
Paznen 1. TensioBuIe ABJICHUSA
Crpoenue u
11 CBOICTBa 6
BEIIIECTBA
1p  lcmmosbie 33 1 6.5
TIPOIECCHI
Utoro no pazneny 39
Paznen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI
DIIEKTpUUYECKHE
3apsIbL.
2.1 3apsKEeHHbIE Tenna 9 1
U UX
B3aUMOJICVCTBHUS
[TocTrossHHBIM
2.2 INEKTPUYECKUI 31 1 10
TOK
23 MaruuTtHble 11 4
SIBIICHUS
24 DNIeKTPOMarHuTH 7 1 1
ast MHTYKIIAS
Hroro no paszneny 58
Paznen 3. [loBTopuTeibHO-00001aI01IIUIT MOAYIb
IToBTOpHUTENBHO-
3.1 00o0aronnii 5
MOJTyJIb
Hroro mo pazneny 5
OBIIEE
KOJIMYECTBO
102 22.
YACOBIIO 0 3 >

[TPOI'PAMME




9 KVIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
Ne HaumenoBanue
(uudpossbie)
n/  pa3saejoB U TeM Bcer  Kourpouabn IpakTHYecK
oOpa3oBaTeibH
I MpOorpamMmsbl 0 ble padoThbI ue padboThbl
ble pecypchbl
Paznen 1. Mexannueckue siBJCHHUS
Mexanuueckoe
IBIKEHHUE U
1.1 30 4
CHOCOOBI €T0
ONHUCaHUs
BsaumoneiictBue
1.2 18 4
TEeN
3aKOHEBI
1.3 15 2
COXpaHEHHUsI
Wroro mo paszneny 63
Pa3pen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
Mexanuueckue
2.1 8 3.5
KOJIEOAHUS
MexaHunueckue
2.2 10 3
BOJIHBI. 3BYK
Hroro no paszneny 18

Pasznen 3. 3H€KTp0MaFHI/ITHOC moJIe M1 3JICKTPOMArHMTHBIC BOJIHBI

ONEeKTpOMarHuTH
o€ 1oJje u
3.1 6
3JIEKTPOMAarHuTH
bI€ BOJIHBI
Wroro mo pazneny 6

Pa3nen 4. CBeToBbI€ IBJICHUS

4.1

3aKOHBI
pacnpocTpaHEHUs 8
CBETa

4.2

JIuH3el 1
OITHYECKHE 6
puOOpbI

4.3

Paznoxxenne
0eJIoro cBeTa B 2
CIIEKTP




Wroro mo pazneny 16

Pa3nen 5. KBanroBble siBJIeHUSA

Hcnyckanue u
51 [IOTJIOIEHHE 4
CBETa aTOMOM

Ctpoenue
5.2 P
aTOMHOTO Si7pa

SnepHblie
peakIuu

5.3

Uroro mo pazneny 16

Pasnen 6. [loBTopuTe1bHO-00001a0IIHIT MOAY/Ib

Mexannaeckue

SIBIICHUSA

6.1 (TOBTOpHUTENBHO- 6
00001Iaronni

MOJTYJIb)

Tennossle

SIBIICHUS

6.2 (TOBTOpHUTENBHO- 3
00001Iaronni

MOJTyJ1b)

DIIeKTPOMarHuTH

bIC SIBJICHHUS

6.3 (TTOBTOpHUTENBHO- 3
o0o01maronuii

MOJTyJ1b)

CaetoBble

SIBIICHHS

6.4 (OBTOPUTENBHO- 1
o0o0maronuii

MOJTyJ1b)

IToBTOpHUTENBHO-
6.5 00o0mIatroIHi 4
MOJ1yJIb

Hroro no paszneny 17

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

136 3

26.5




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Gusuka, 8 knacc/ [epoimkun A.B., O611iecTBO ¢ OrpaHUYeHHOM
OTBETCTBEHHOCTHIO «/[PODAY; AkimonepHoe odmiecTBo «M3aaTenbcTBO
«ITpocsenienue»

» Gusuka, 9 knacc/ [lepeimkun A.B., I'ytauk E.M., O6miecTBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIECTBO

«3narensectBO «lIpocBemnieHne»

METO/IUYECKHUE MATEPHUAJIBI JIJIS1I YYUTEJIS

®usuka 8 kiace (yriyOieHHbI ypoBeHb). Peanuzanus tpedoBanuit ®I'OC
cpeaHero oomero odpa3oBaHUs : METOJAMYECKOE TTocodue st yuuTens / [A.
A. SIxyta u ap.] ; Hayu. penakrop M. B. Cemenos. — M.: ®I'BHY «UucTUTyT
CTpaTeruu pa3BUTHUsi 00pa3zoBanus», 2023.

Mertoauueckoe nocobue. Tpenaxep «Oo6nako 3nanuil. [llkonay. duszuka, 9
kiacc (yriiyosneHHbIl ypoBeHs) / Mapuna [lonomapesa. — JlonronpyaHbIi:

®usukon JIao6, 2023

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



Enunas xomuteknus 1udpoBbIX 00pa3oBaTelbHBIX PECYPCOB
http://schoolcollection.edu.ru/

WHTepecHbIe MaTepUabl K ypoKaM (DU3UKH, TECTHI TI0 TeMaM, HaIJISTHbIC
nocobus k ypokam http://class-fizika.narod.ru

BuaeoonsiThl Ha ypokax http://class-fizika.narod.ru

DnekTpoHHbIe yueOHHMKY 110 dusuke http://fizika.ru

bubnroteka - Bc€ mo npeamety ¢usuka http://prosckolu.ru

Buneoypoku o ¢usuke http://interneturok.ru/ru

CaMT JUIsI MOATOTOBKHM K arTectarn WWW.fipi.ru
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