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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IMOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yrayOnéHHOM YpOBHE OCHOBHOM 00pa30oBaTeIbHOM MPOTrpaMMBbl, MPEICTaBIECHHBIX
B ®I'OC OO0, a Takxe ¢ yuérom (denepanbHO paboueil mporpaMMbl BOCITUTAHUS
u Konuenuuu npenogaBanus yueOHoro npeamera «Pusukay.

Copmepxanue mporpamMmbl MO (U3MKE HAMNpPaBlIeHO Ha YIOBIECTBOPEHUE
NOBBIUICHHBIX 3alpOCOB O0yYaromMXCs, CTpeMsIUXcsi K Oonee riayOokomy
OCBOEHHUIO (PM3MYECKUX 3HAHUI, U Ha (QOPMUPOBAHUE €CTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOydaromuxcd. B mnporpamme mno  (u3uke  y4UTHIBAIOTCA
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJIbTaTaM OO0YUYeHHUS, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHusl.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
Mo rojaM o0ydeHus (1o Kjaccam), mpejiaracT IpUMEpPHYIO MOCIeA0BaATEILHOCTD
U3yYEHHUs TEM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroIIXCs.

[TporpaMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKON
MOMOILY YYUTENIO B CO3/IaHNU paboveil mporpaMMbl IO Y4€OHOMY IIPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
IPEeIMETOB, MOCKOJBKY (PHU3NYECKHE 3aKOHBI JieKaT B OCHOBE IIPOIIECCOB U
SBJICHUH, W3y4yaeMbIX XHMHEH, OWoJIoTHueH, acTpoHOMUEH ©  (GU3UICCKOU
reorpaguei, BHOCUT BKJIAJ B €CTECTBEHHOHAyYHYI0 KapTUHY MHpA,
MpelocTaBsieT HauboJiee SICHble O00pas3lbl MPUMEHEHHUS HAay4HOro METoJa
MO3HAHUS, TO €CTh CII0C00a MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

OpnHa U3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOM TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usnku Ha YriayOJ€HHOM YpOBHE TMPEIINojaracT YBEPEHHOE
BJIaJICHUE CJIETYIOIIUMU KOMITETEHTHOCTSIMU, XapaKTEPHUIYIOITUMU
€CTECTBEHHOHAYYHYI0 I'PaMOTHOCT:

HAyYHO OOBSCHSTH SIBJICHUS;

OLICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEAOBAHMS;

WHTEPHPETUPOBATh JaHHBIE M HMCIOJb30BATh HAYYHBIE J0KA3aTEIbCTBA IS
MIOJTYYCHUS BBIBOJIOB.

[lemn wusyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO O0OIIEro 00Opa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenMera «®Dusuka» B



oOpa3oBaTenbHbIX oOpraHuzauuax Poccuiickoit denepannn, peanusyommx
OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAMMBI, YTBEPKACHHONH pElICHUEM
Komnernn Munucrepcrsa npocseienust Poccutickoii @enepanuu (poTokoia oT 3
nekadps 2019 r. Ne [1K-4BH).

[enun nzydenust Gu3MKU Ha YrIIyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpeca M CTPEeMJICHHA OOydYalolUXCsl K HAy4YHOMY H3YyUEHUIO
IIPUPOJIbI, PA3BUTHE X UHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAy4HOM METOJie MO3HaHUs U (HOPMHUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOLUM SIBIICHUSM;

(opMHUpOBaHKME HAYYHOI'O MHUPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HHS OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dbopMupoBaHHEe YMEHHMH TPUMEHATH (U3UUECKHE 3HAHWS W HAy4YHBIC
JI0Ka3aTeNbCTBA U1l OOBSACHEHUS OKPYKAIOIINX SIBJICHUI;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUMKK AN Pa3sBUTHS JIPYrHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  AESTEIbHOCTU, CBA3AHHOW C (PU3HKON, TMOJArOTOBKA K
nanbHeleMy oOy4eHHIO B 3TOM HallpaBJICHUU;

dbopMHpoBaHWEe TOTOBHOCTH K JalbHEUIIEMY HW3y4YeHUIO (U3uKu Ha
yIrIyONEHHOM ypOBHE B paMKaxX COOTBETCTBYIOUIMX TNpoduieid oO0ydeHus Ha
YpOBHE CpeAHEro 00111ero 00pa3oBaHuUsI.

JlocTmkeHne 3TUX Iiesied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO
o01ero o0pa3oBaHusi 00ECTICUMBACTCS PEIICHUEM CIEAYIONMINX 3a/1ay:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIUIOBBIX, DJIEKTPOMATrHUTHBIX U KBAHTOBBIX SIBIICHUSIX;

NpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBSCHATH (PM3UUYECKUE SIBIICHUS Ha
OCHOBE M3yYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHUE METOOB PEIICHUS PAaCUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3/IaHWsI W UCIONB30BaHUS (U3MUYECKUX MOJENeH, BKIOYas TBOPYECKUE W
PAKTHUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE WCCIEAOBATEIBCKAX YMEHHH: HAOMIONATh SIBICHUS U H3MEPSThH
(bu3MYecKue BEIMYUHBI, BBIIBUTATh THIIOTE3bl U MpE/jiarath SKCIIEPUMEHTAIbHBIC
CHOCOOBI UX MPOBEPKH, IUIAHUPOBATH U MPOBOAUTH OMBITHI, SKCIIEPUMEHTAIbHbIC
WCCIICIOBAHMsI, aHATM3UPOBATh TIOJTyYEHHBIC JAHHBIE U JIENIaTh BBIBOIBI,

OCBOCHHME MNPUEMOB paboThl ¢ uHpoOpMalel (U3HMUECKOro COJep KaHUs,
BKJItOYasi THPOPMAIIMIO O COBPEMEHHBIX JTOCTIKEHUAX (DU3UKHU, HHTEPIIPETAlUI U
KPUTHUYECKOE OLIEHWBaHNE NH(POpMAIIH;



3HAKOMCTBO CO cepamu mpoPecCHOHATBHON MEATeTLHOCTH, CBI3aHHBIMH C
GU3NKON, W COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTHIKEHHUSIX
buznyeckoil HayKu.

Ha wusydyenue ¢usuku (yrinyOna€HHBIH ypOBE€Hb) Ha YpPOBHE OCHOBHOIO
obmiero obpazoBanus orBoauTcs 238 vacoB: B 8 kiacce — 102 ygaca (3 daca B
Heneno), B 9 kitacce — 136 yacoB (4 yaca B HEJIEIIO).



COJAEPXAHUE OBYUYEHUASA
8 KUIACC

Paszneu 6. TenuioBbie siBJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOLINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHUHU.

Mopnenn TBEPAOro, JKUIKOTO W Ta3000pa3HOTO COCTOSSHUM BEIIECTBA.
Kpucramnmnueckue u amopdubie Tena. ['padeH — HOBBIM Marepuan s HOBBIX
TEXHOJIOTUI. TEXHOJOTUM TOJYYeHHUS HCKYCCTBEHHBIX aiMa3oB. OObsSCHEHUE
CBOWCTB Ia30B, KUJKOCTEU U TBEPJBIX TEJ HA OCHOBE IOJIOKEHUN MOJIEKYIISIPHO-
KMHETHYECKOU Teopuu. [[OBEpXHOCTHOE HATSKEHUE, CMauyMBaHUE, KalMJUIPHBIC
ABJEHUA. TEIUIOBOE paCIIMpPEHUE W C)KATHE. 3aBUCUMOCTH JIABJIEHUS ras3a OT
00BEMa, TeMIEPaTypBHI.

Temneparypa. CBsi3b TeMHepaTypbl CO CPEAHEH KUHETHYECKOM 3HEprUei
TEIUIOBOTO JIBUKEHHUS YacTHULl. TeMIiepaTypHbIe IIKaJIbL.

Buytpennsis sHepruga. CnocoObl HW3MEHEHUSI BHYTPEHHEH 3HEpruu:
TeIrIonepeaaya 17§ COBEpLICHNE paboTHI. Bunsl TEIIONEPENAYHN
TEIUIONPOBOAHOCTh, KOHBEKIMs, U3IydeHUue. Buapl temionepenaun B nNpupoae u
TexHuke. HeoOpaTuMOCTh TETIOBBIX MPOIIECCOB.

KonudectBo TemnoTsl. YenbHas TEMIOEMKOCTh BelIECTBA. TermiooOMeH u
TeII0Boe paBHOBecue. 3akoH HploToHa-PuxmaHna. YpaBHeHHE TEIIOBOTO OajiaHca.

[InaBieHrEe U OTBEPAECBAHNE KPUCTAJUIMYECKUX BEIIECTB. Y IEJIbHAS TEIJIOTA
maBieHus. [lapooOpazoBanue u koHneHcarnus. Mcnapenue. Kunenne. Y aenpHas
TEIyioTa  mapooOpa3oBaHMs.  3aBUCUMOCTh  TEMIEpAaTypbl  KUIMEHUS  OT
atMocepHoro napiieHus. HachlllleHHBI W HEHACHIIEHHbIA Tap. BraxkHocTh
BO3/yXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpununer pabotsl TernoBeix aBuratenei. KIIJ TemmoBoro nBurarens.
TeruioBple ABUTATENIM M 3alATA OKPYXKAOWIEHW cpeapl. TemnoBble IOTEpU B
TEIUTOCETSX.

3aKOH COXpPAHEHUS W MPEBPALICHUS SHEPTUU B MEXAHUUYECKUX U TEIJIOBBIX
IIpoLECCax.

Hemoncmpauyuu.

Hab6nronenne OpoyHOBCKOTO JIBHIKCHUS.

HaGmonenne nuddysuu.

HaGmiogenue sBJIEHUI MOBEPXHOCTHOIO HATSDKEHMS, CMAauyuMBaHUS W
KAWJUISIPHBIX SIBIICHUM.

HabGnroneHue TemioBoro paciupeHus Tem.



W3meHeHue naBieHHs rasa Npu M3MEHEHUM O00bEMA M HarpeBaHUM WJIU
OXJIAXKCHUU.

[IpaBuna n3aMepeHus: TeMIepaTyphl.

Buasl Tertonepenaym.

OxJaxJieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHELIHUMU CUJIaMHU.

CpaBHEHHE TEIIIOEMKOCTEN pa3InNYHbIX BELIECTB.

Hab6nronenue xumneHus.

HabGnrogenue nocTossHCTBA TeMITepaTyphl P IJIaBJICHUU.

Mogenu TennoBbIX IBUTATEIIEH.

Jlabopamopuvie pabomul u onvimel.

OnpITBl IO OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHHUS.

OneITHI IO BBIPALIMBAHUIO KPUCTAJIJIOB [IOBAPEHHOM COJIM WJIM caxapa.

W3mepenne Ttemneparypsl OpH IOMOIIM JKUJKOCTHOTO TEPMOMETpa M
JATYMKA TEMIIEPATYpHI.

OneITel MO HAOJIOIEHUIO TEIJIOBOTO PACIIMPEHUs Ta30B, JKUIKOCTEH H
TBEPABIX TEIL.

Omnpenenenre AaBieHUs BO3yxa B 0aJUIOHE IIITPUILIA.

HccnenoBaHne 3aBUCUMOCTM JaBJIEHUS BO3QyXa OT e€ro o0béma u
TEMIIepaTyphl.

[IpoBepka rUMOTE3bl JUHEWHONW 3aBUCUMOCTH JIJTUHBI CTOJOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTypshl.

HabOmronenue u3MeHEHHs BHYTPEHHEH »HHEpruM Teina B pe3ysbTare
TeIuIonepeau ¥ paboThl BHEIIHUX CHJL.

HccnenoBanue sBJICHUS TEIIOOOMEHA TMPU CMELIMBAHUU XOJIOJHOM H
ropstye BOJIBI.

Omnpenenenre KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOAON MpU TEII00OMeHe
C HArpeThIM METALIMYECKUM LUIUHAPOM.

OnpeneneHre MOIIHOCTHU TEIUIOBBIX MOTEPh (3akoH HetoToHa-Pruxmana).

Ornpenenenue ynenbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne npoiecca UCIIapeHNs.

OnpeneneHne OTHOCUTEIBHOM BIAKHOCTH BO31yXa.

Omnpenenenue yeapHOM TEIIOTHI IIJIaBICHUS JIb/A.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKUX 3apsiaoB. BsaumopeiicTehe
3apsKEHHBIX Tell. 3akoH Kynona.

Onextpuyeckoe mnose. Hanpssk€HHOCTh 3nekTpuueckoro mnosd. [lpuHimn
CYIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu siaekTpuyuecKux 3aps/ioB. DJIEMEHTAPHBINM AJNEKTPUUECKUN 3apsi.
Crpoenue artoma. I[IpoBOAHMKH, IUAIEKTPUKA U TOJYHPOBOJAHUKHU. 3aKOH
COXPAHEHMS IEKTPUUIECKOTO 3apsaa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
HcTOYHUKY TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro TokKa (TEIUIoBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJIaX, KUJKOCTIX U razax.

Onextpuyeckas nenb. Cuia Toka. JIEKTPUUECKOE HANpsHKEHUE. AMIIEpMETP
Y BOJIBTMETP B LIENU NOCTOSTHHOTO ToKa. CONMPOTUBIIEHHE MPOBOJHUKA. Y IEJIBHOE
CONPOTHUBJIEHUE BeniecTBa. 3akoH OMa juis yyactka nenu. [locienoBarenbHoe U
napasuielibHOe coequHEHHnE MPOoBOAHUKOB. J/]C B lenM MOCTOSSHHOTO TOKA. 3aKOH
Oma nmna nonHod nenu. [IpaBuna Kupxroda. Pacd€r mpocThIX 3JEKTPUUYECKUX
uene. HenrHelHbIe SJIEMEHTHI.

PaGota ©u MOIIHOCTH dJEKTpUYECKOTO ToOKa. 3akoH Jlxoynsa-JleHna.
DneKTpuYecKre ey U MOTPEOUTENH IISKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[ToctostHHBIE ~ MarHuThl.  B3anMoOAEHCTBHME  TMOCTOSHHBIX ~ MArHHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €r0 3HaA4€HUE IS )KU3HU Ha 3eMIIe.
OneiT Opcrena. MarHutHoe Tone 3JIeKTpudeckoro Toka. OnbeiT  Awmrmepa.
[IpumMeHeHne BJIEKTPOMArHUTOB B TEXHUKE. JleMCTBME MAarHMTHOrO IIOJS Ha
MpOBOJHUK ¢ TOKOoM. Cuna Awmmepa U oOmnpeaesieHue €€ HampaBJICHHUS.
DJIEKTPOJIBUTATENb ITOCTOSSHHOTO TOKa. Vcmonb30BaHME SIEKTpOJBHUIaTeNIed B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCHOPTE.

Oneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuu. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHHUS ANEKTPUUYECKOU SHEPTHUH.
DJIEKTPOCTAHIIMM Ha BO300HOBIISIEMBIX HCTOYHMKAX HHEPTHHU. DKOJOTHUECKHE
po0JIeMbl SHEPIeTUKU. TOIITUBHBIC SJIEMEHTHI U AJIEKTPOMOOWIIH.

Hemoncmpayuu.

DIeKTpu3anus Ted.

JIBa pozia 3JIEKTPUUYECKUX 3aps0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.

YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DJIeKTpOCTaTUYECKAst MHAYKITHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

MopaenupoBaHue CWIOBBIX JIMHUM 3JIEKTPUYECKOTO TMOJS C IMOMOUIBIO
OyMa)KHBIX CYJITAHOB.

[IpOBOAHUKY U TUDIIEKTPUKH.

N cTOYHMKY TOCTOSIHHOTO TOKA.

JlericTBuUs 3IEKTPUYECKOTO TOKA.

DNEKTPUUECKUN TOK B )KUIKOCTH.

["a30BbIii pa3psia.



N3mepeHue cuiibl TOKa aMIepMETPOM.

N3mepeHue 3IeKTpUUeCKOT0 HAMPSKEHUST BOJIBTMETPOM.

Peocrar n MmarasuH cOnpoTHBIICHUN.

B3anmoieiicTBUE MOCTOSSHHBIX MArHUTOB.

MopennupoBaHue HEBO3MOKHOCTH PA3AEIEHUA IMOJ0COB MAarHUTA.

MopenupoBaHuE MarHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB.

OmneiT Dpcrena.

MarHuTtHoe 1oje ToKa. DJIEKTPOMArHHmT.

JlelicTBME MarHUTHOTO MOJISI HA POBOJHUK C TOKOM.

DIEKTPOJIBUTATENb IOCTOSHHOTO TOKA.

OmnbiTer apanest.

DJIEKTPOTreHEepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomol u onvimol.

OneITel 1O HAOMIOMEHUIO DJIEKTPU3AIMU TeJI MPU COMPUKOCHOBEHUH H
WHIYKIHUEN.

HUccnenoBanne JOEWCTBUS JJIEKTPUYECKOTO IO HAa NPOBOJHUKUA U
JIARJICKTPUKHU.

COopka 1 UCTIBITAHUE IEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, IPOTEKAIOIIETO Yepe3 pe3UcCTop, OT
HaIpPsDKEHUS Ha PE3UCTOPE U COMPOTUBIICHUST PE3UCTOPA.

OMNBITBI, TEMOHCTPUPYIOUIUE 3aBUCUMOCTh DJIEKTPUUECKOTO COMPOTHUBIICHUS
MIPOBOJHUKA OT €ro JIIMHBI, IUIOIAU MTONEPEYHOr0 CEYEHU U MaTepHaa.

OmnpeneneHue yaeiabHOr0 CONPOTUBIICHUS TPOBOAHUKA.

[IpoBepka mpaBWiia CIHOXKEHUS HAINPSHKEHUHW TIPU  TMOCJIEI0BATEIIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia IS CHUJIbI TOKAa NpPU TMAapauieIbHOM COEIUHECHUU
PE3UCTOPOB.

Omnpenenenue I/1C 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

[Tposepka npasun Kupxroda.

[TpoBepka BeImoHEHUS 3aKO0HAa OMa 7151 MOJTHOM LIETIH.

N3ydeHne BOJIbTAaMIIEPHBIX XapaKTEPUCTUK HETMHEUHBIX DJIEMEHTOB (JIAMITBI
HaKaJMBaHUS WIH NOJYIPOBOJIHUKOBOIO IUOJA).

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.

OmnpeneneHne MOITHOCTH JIEKTPUUYECKOr0 TOKA, BBIICIIEMON HA PE3UCTOpE.

Onpenenenue KII/] nHarpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.

W3y4yeHne MarHuTHOTO TMOJISl IOCTOSTHHBIX MAarHUTOB MPU UX O0BETUHEHUU H
pazzieieHu .

HccnenoBanne NeMCTBUS SJIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



OMBIThI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIbI B3AUMOJICUCTBUS KATYIIKHU C
TOKOM W MarHuTa OT CHWJIbl M HalpaBJ€HUS TOKA B KaTylIKEe W OT HaJu4us
(OTCYTCTBUS) CEpACUHUKA B KaTyIIKE.

N3ydeHne neicTBUSI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue paboThl AJEKTPOIBUTaATES.

N3mepenue KIIJI anmekTpoaBUraTeibHONM yCTaHOBKH.

OnpITEl 1O  HUCCIEIOBAHUIO  SIBJICHUS DJICKTPOMArHUTHOW  WHAYKIWU:
UCCIIEIOBAaHUE N3MEHEHUI 3HAUEHUS U HAIIPABJICHUS! MHAYKIIMOHHOTO TOKA.

9 KIIACC

Pa3nen 8. Mexannuyeckue siBJIeHHS.

Mexannueckoe JBrkeHue. MarepuanbHas Touka. CrnocoObl OMUCaHUS
MEXaHUYECKOTO JABWKEHUS: TaOJIMYHBIN, rpapuueckuil, aHanutudeckuii. Cucrema
oTc4yéra. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKCHHUS.

BekTopHble BEIMYMHBI, ONEPALMU C BEKTOPAMHU, IPOCKLIHUU BEKTOpa. Pannyc-
BEKTOP MAaTE€pUaJIbHOM TOYKH, IIEPEMELICHUE Ha IUIOCKOCTU. PaBHOMEpHOE
NPSAMOJMHEWHOE JBWKEHUE. HepaBHOMEpHOE TPSAMOIMHENHOE JIBUXKEHUE.
Cpennsis 1 MTHOBEHHAs CKOPOCTh TeJIa MPU HEPABHOMEPHOM JIBUKCHUHU.

Yckopenue. PaBHOYCKOPEHHOE TMPSIMOJIMHEWHOE JBUXKEHUE. Y CKOPEHHE
cB0OOIHOTO MageHus. OnbIThl [anues.

['padrueckas mHaTEpHIpEeTalIvg YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MYTH U
MEePEMENICHHUS ISl TPSIMOJIMHEUHOTO JBUKEHUS.

JIBr>keHue Tena, OpOIEHHOTO MOl YTIIOM K TOPU30HTY.

JIBM>KEHHUE 110 OKPYKHOCTHU. JIMHENHAasE CKOPOCTh, YIiIOBass CKOPOCTb, IIEPUOJL
¥ 4acTOTa OOpalieHus Mpyu paBHOMEPHOM JBUKEHUU 10 OKPYKHOCTU. CKOPOCTh U
YCKOpPEHUE MPH IBUKEHUU 110 OKPY>KHOCTH.

Bekrop cuibl. PaBHOIEUCTBYIOIIAsA CUJIA.

ITepseiit 3akoH HeroTroHa. Bropoit 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cuja TPEHUS CKOJIbXKEHHUS, ChUla
TpEeHUs OKos, Apyrue Bubl TpeHus. KoadduunueHt tpenus.

JIBrKeHHE TE O OKPY>KHOCTU MOJI IECTBUEM HECKOJIBKHX CHJL.

3akon bepnymnu u noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATENbHBIC
ammaparel, CyJa HAa MOOABOAHBIX KpbBUIbAX, AHTHUKPBUIO HAa CKOPOCTHBIX
aBTOMOOWIISX. /[BroKeHHe 1moe31a Ha MAarHUTHOW TTOTYIIIKE.

Cuiia TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHHUS. J[BM>KEHUE TEI BOKPYT
IPaBUTAIIMOHHOTO IeHTpa (B ToM uwucie tiaHer Bokpyr Comnna). Ilepsas
KOCMMYECKasi CKOPOCTb. HEBECOMOCTD M EPETPy3KH.



PaBHOBecue mMaTepuaibHOM TOYKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tema. W3menenme wummynsca. HMmnynsc cunbl.  Yhpyroe u
HEYNpyroe B3auUMOJICUCTBUE. 3aKOHbI H3MEHEHUS M COXPAHEHMS HMITYJIbCa.
PeakTuBHOE NBM>XEHHE.

Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TsDKECTH, YNPYTrOCTH,
Tperust. CBs3b SHepruu u padbothl. [loTeHnanbHast SHEPTHs Tena, MOJHATOrO Hajl
MOBEPXHOCTHIO 3eMitH. [loTeHnanpHas sHeprus ckaToil npyxuHbl. Kunetnueckas
sHeprud. TeopemMa O KHHETHYECKON SHEPruH. 3aKOH M3MEHEHUS M COXpaHEHUs
MEXaHUYECKOM SHEPTUH.

Hemoncmpauuu.

Habnronenne MexaHM4eCcKOro ABMKEHUS Tejda OTHOCUTEIBHO Pa3HBIX TN
OTCYETA.

CpaBHEHHE IIyTE€d W TpacKTOPUM JBWKEHHMS OJHOTO M TOTO XK€ Tela
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.

HccnenoBanrie Npu3HAKOB PABHOYCKOPEHHOTO ABUKEHHUSI.

Habmroienue nBU>KeHUs Tela 0 OKPYKHOCTH.

HabmroneHue MexaHW4yecKux SIBJICHHM, MPOUCXOIALUIMX B CHUCTEME OTCUETa
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUU OTHOCHUTEIBHO
KaOuHeTa (PU3UKH.

Habmronenue paBHoBecus Tel, CBOOOJAHOTO MaJeHUsI, KoJIeOaHUs MasiTHUKA B
MHEPLUUAJIBHBIX CUCTEMAX KaK IMOJTBEPKICHHUE MPUHIIMIIA OTHOCUTEILHOCTH.

3aBUCUMOCTb YCKOPEHHUS TeJla OT €ro MacChl U IEUCTBYIOIIEH Ha HETO CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aMMOJICHCTBUH TET.

M3meHeHune Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[Iepenaua uMiysbca npu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTHH MPU B3aUMOICUCTBUH TEJL.

CoxpaHeHue uMITyJibca Mpu adCOJIFOTHO HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJIbca MpU YIPYTroM B3aUMOJEHCTBUU.

Hab6nronenue peakTUBHOTO JBUKEHUS.

CoxpaHeHue SHEpTruu Mpu CBOOOIHOM Ma/ICHUU.

CoxpaHeHue SHEepruu Npu ABUKEHHUH Tella MOJ| ACHCTBUEM IPYKUHBI.

Jlabopamopuvie pabomel u onvimel.

KoHcTpynpoBanue Tpakta Juisi pa3roHa W JaJIbHEMIIIEro pPaBHOMEPHOTO
JIBH>KCHUS IAPUKA WIIH TEJIEKKHU.

Onpenenenne CpemHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKCHHS
HIapyKa M0 HaKJIOHHOM IIOCKOCTH.



OnpeneneHrue YyCKOpPEHUsS Telda MPU PABHOYCKOPEHHOM JBUXKEHHH 10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBIKEHUHU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka runoTe3sl: €ciiv MPU PaBHOYCKOPEHHOM JIBUYKEHUU 0€3 HauaabHOM
CKOPOCTH IIyTH OTHOCSTCS KaK PsiJi HEYETHBIX YUCEII, TO BpEMEHA OJMHAKOBBI.

HccnenoBanue ABUXKEHUS Tella, OPOIICHHOTO MO/ YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTHM  CUJIBI  TPEHHSI CKOJBXEHHUS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUS.

Onpenenenue kodhGUIeHTa TPEHUS CKOJIBKECHUSI.

Onpenenenue KECTKOCTH NPYKUHBL.

HccnenoBanre 3aBUCUMOCTU CHJIBI YIIPYTOCTH, BO3HUKAIOIECH B IPY>KUHE, OT
CTeNeHU eQopMalliy MPY>KUHBI.

Omnpenenenue pabOThl CUIIbI TPEHUS NMPU PABHOMEPHOM JBMIKEHUHU Tella 1O
TOPU30HTAIBLHON TOBEPXHOCTH.

OnpeneneHue pabOThl  CHIIBI  YIPYTOCTH TIPpU  MOIBEME Tpy3a ¢
MCIIOJIb30BaHUEM HETOJIBUYKHOTO U TTOJABUAKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: TIEPHOT,
4acToTa, aMIUIMTyAa. [apMoHMueckue kosiebaHus. 3aTyxaronme KoJjieOaHusl.
BoinyxieHHbIe KoseOanus. Pesonanc.

MaremMatnueckui M NOPYKUHHBIA MasTHUKU. [IpeBpaiieHue SHEpruuv Inpu
K0JIe0aTeIbHOM JBUKCHUU.

Mexannueckue BoJiHBL. [IpomonbHble M monepeuHble BOJIHBL. (CBOMCTBA
MEXaHUUYECKUX BOJIH: uHTepdepeHuus u nudpakuus. [[1mHa BOJIHBI U CKOPOCTh €€
pacripocTpaHeHus. MexaHnueCcKre BOJHBI B TBEPJIOM TeJie, CEHCMUUECKUE BOJTHBI.

3Byk. PacnpocTpaneHue u oTpaxeHue 3ByKa. ['pOMKOCTb 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. WHppasByk u ynprpasByk. Hcnonws3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHSIX.

Hemoncmpauuu.

HaOmronenne konebanuii Tel mod AOEHCTBUEM CHIJIBI TSKECTH Y CHUJIBI
YOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJIEOAHUM U pe30HaHca.

PacnipocTpaneHue npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

Hab6mronenune naTepdepennuu u qudpakiind BOJIH HA TOBEPXHOCTH BOJIBI.

HaOnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnsie padomul u onsimel.



Omnpenenenne 4acTOTHI U IEPHOJIA KOJICOaHUI MAaTEMaTUYECKOTO MasiTHHUKA.

OnpeneneHue 4acToThl U Mepruoaa KojieOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH MepUoa KOJIeOaHW Ipy3a Ha HUTH OT JJIMHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEpHO/ia KOJIeOaHUM MPYKMHHOTO MasTHUKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH NEpPUOJAA KOJEOAHUN TIpy3a, MOABEUICHHOIO K
JIEHTE, OT MacChl Tpy3a.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH NIEPHOJIa KOJIeOaHUHN MPYKUHHOTO
MasTHHKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

N3mepenne ycKkopeHusi CBOOOIHOTO MaJACHHUS.

Paszgeua 10. DiieKTpoMardHuTHoe moJjie M 3JIeKTPOMATrHUTHBIE BOJIHBI.

ONEeKTpOMarHuTHOE  ToJIe.  OJEKTpOMarHuTHble  BoiHbL.  CBolicTBa
ANEKTPOMArHuTHbIX BOdH. lllkana »iekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JUISi COTOBOM CBsi3W. Panmosokanus. Kocmuueckas
CBS3b.

DJIeKTpOMarHuTHas npupojia ceeta. CKOpocTh cBeTa. BOIHOBBIE CBOMCTBA
cBera: uHTephepeHIus U TUPpaxIus.

Jemoncmpayuu.

CBOMCTBA PJIEKTPOMATHUTHBIX BOJIH.

WuTtepdepenius u nudpakuus cBera.

Jlabopamopuvie pabomul u onvimaol.

N3ydyeHne CBOMCTB 3JEKTPOMAarHUTHBIX BOJH C MOMOIIbIO MOOMJIBHOIO
TenedoHa.

[IpoBeneHue ONBITOB MO HAOIIOAEHNIO MHTEPhEepEeHIINH U TU(PAKIINKU CBETA.

Paszgea 11. CBeroBblie siBJICHHS.

JlyueBass Mojzenb cBeTa M TIeOMETpUYEecKas onTtuka. McTouHuku cBera.
[IpssmonuHueiiHoe pacnpoctpanenue cBeta. 3atMmenuss ConHma wu  JIyHBL
Otpaxkenune cBeta. [lnockoe 3epkano. 3akoH oTpaxkeHus cBeta. llocTpoenue
M300pakeHNt, CHOPMUPOBAHHBIX 3E€PKATIOM.

[Ipenomnenue cBeta. 3akoH npesniomiieHus ceeta. [loaHoe oTpaxeHue cBera.
Hcrnonb30BaHuE MOJTHOTO OTPAXKEHUSI B ONTUYECKUX CBETOBO/AX, ONTOBOJOKOHHAS
CBS3b.

Jlunza, xonx mnyderr B nuH3e. Popmyna TOHKOM JuH3BL. IlocTpoenue
n300pakeHnit, CGHOPMHUPOBAHHBIX TOHKOM JMH30M. OnrTuyeckas cucrema
doroanmapara, MUKpPOCKONAa M Tejleckoma. [7a3, Kak ONTHYecKas CHCTEMA.
biM30pyKOCTh ¥ JAIBHO30PKOCTD.

Pasznoxxenne Oenmoro cBera B crnektp. Omnbitel Hptotona. Croxenue
CIIEKTPAJIBHBIX LBETOB. /(ucnepcus ceera.



Hemoncmpayuu.

[IpssMOTMHEWHOE PaCIpOCTPAaHEHNE CBETA.

OTtpakeHue cBeTa.

[Tonydyenue n300paxeHuit B IIIOCKOM 3€pKaje.

[Ipenomnenue ceera.

OnTuyeckuii CBETOBO/.

Xop Jtydeil B coOmparonieit JIMH3e.

XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

[Tonyyenue n300paxxeHUi ¢ TOMOIIBIO JIUH3.

[Tpuniun aeiictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.

Mopens riasa.

Pa3noxenue 6e10ro cBera B CIEKTP.

[Tomydyenue 6em0ro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnvie pabomul u onvimaol.

HccenmenoBanne 3aBUCUMOCTH yIUIA OTPaKEHUs CBETOBOTO Jiyda OT YyIJia
MTaJICHUS.

N3yyeHue cBOMCTB N300paKEHUSI B INIOCKOM 3€pKalie.

HccnenoBanne 3aBUCMMOCTH yIUia MPEJIOMIICHUS OT YIJIA MaJIeHUsI CBETOBOTO
Jy4a Ha TPAHUILIE «BO3AYX—CTEKIIO».

[TonyueHnne n300pakeHU C TOMOIIBIO COOMPAIOIIEH JTUH3BI.

OmnpeneneHue (POKYCHOIO PACCTOSIHUS M ONTHUYECKON CHUIIBI COOMparole
JINH3BI.

OMnBITHI 10 Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.

OneIThl 1O BOCHPHATHIO IIBETa NPEIMETOB IMPU WX HAOIIOJCHHUH Yepes
L[BETOBbIE (DPUIIBTPBI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omnwitel Pesepdopna u mianerapHass mojens atoma. Monens atoma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHTel. JInHeyaTeie CIIEKTpPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-u3iaydeHusi. CTpoeHue aTOMHOTO
anpa. HykioHHas wmoxaens aromHoro sapa. HWsorombsl.  PaamoakTuBHbIE
npeBpaiieHus. [lepuon monypacnaga aToMHbIX saep. JlelcTBue paguoOaKTUBHBIX
W3JIyYEHUW HA )KUBBIE OPraHU3MbI. 3alUTa OT PAIMOAKTUBHOTO U3TyUYCHUSI.

SnepHbie peaknuu. 3aKOHBI COXPaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCET.
DOHeprus CBA3M aTOMHBIX saep. CBsA3b Macchl W SHEpruM. Peakuum cuHTE3a U
nenenus snaep. Mcrounuku sHeprum CosiHma W 3BE374. flnepHasi 3HEpreTHKa.
DKOJ0rH4ecKHe MpoOIeMBbl sIIEPHON SHEPTETUKH.

Hemoncmpauyuu.

CrexTpbl U3Ty4YEeHUS U MOTJIONIEHUS.

CnexTpsl pa3Iu4HbIX a30B.



CnexTtp Bogopoa.

HabGnronenue TpekoB B kamMepe BuibcoHa.

Pabota cuéTunka HOHU3UPYIOMINX U3TYUCHH.

Peructpanus u3inyyeHus NpUpOIHBIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnvie pabomul u onvimaul.

HabnrogeHue CrulonHbIX U JINHEWYaThIX CIEKTPOB U3ITyUEHHUS.

HccnenoBanre TPEKOB: U3MEPEHHUE 3HEPIMM YACTHULIBI [0 TOPMO3HOMY IYTH
(o potorpadusam).

N3mepenne paanoakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000IIAIOMINKA MOAYJIb TPEAHA3HAYEH I CUCTEMATHU3aluU
u  0000IIeHUsT MPEIMETHOTO  COACPXKAHUS M ONbITa  JAEATEIbHOCTH,
IpUOOPETEHHOTO MPU M3YYEHHM BCEro Kypca (pU3MKu yriayOiaEHHOrO ypoBHS, a
TaKKe JJIs1 HOJArOTOBKM K OCHOBHOMY I'OCY/IapCTBEHHOMY 3K3aMEHY IO (PU3HUKE.

B nmpomecce wu3ydeHuss JaHHOTO MOIYJSl PEATU3YIOTCS M TOJYyYaroT
JajabHelIlee pa3BUTHE Yy4eOHbIE JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
NPEIMETHBIX W METAlpPEeJAMETHBIX PE3yJbTaTOB OO0ydYeHHs, (POPMHUPOBAHUE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: OOBSICHEHUE U ONKCAaHUE SBJICHUI HAa OCHOBE
OPUMEHEHUsI (U3NYECKUX 3HAHUN, MCCIEN0BaTENIbCKUE NEHCTBUS (BBIABHIKEHUE
TUIO0TE3, MOCTAHOBKA IIEJIM W IUJIAHWPOBAHUE MCCIICJOBAaHUS, AHAINU3 JAHHBIX U
MOJIy4€HHUE BHIBOJIOB).

[IpeanmoututenbHO (HOpPMOM OCBOEHUST MOJIYJSl SIBIAECTCS TPAKTHKYM,
porpamMma KOTOpOTO BKJIFOUYAET:

pelieHre 3a7ad, OTHOCSIIMXCSA K pas3jIMyHbIM pas3jieslaM W TeMaM Kypca
(GU3HMKHY, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE Pa3HbIX Pa3IeiioB;

BBINIOJIHEHHE JTA0OPATOPHBIX padOT M ONBITOB (BKJIIOYAsi pabOTHI U OMBITHI U3
IEpEYHEe K pa3fenaM Kypca) B YCIOBHUSAX CaMOCTOSATENIBHOIO IJIAHWPOBAHUS
IPOBEJICHUS UCCIIE0BaHMs, BbIOOpa 1 000CHOBAaHUSI METOAA U3MEPEHMSI BEIUUMH,
COOPKHU SKCIIEPUMEHTAIIbHON YCTaHOBKH;

BBINIOJIHEHHE MPOOJIEMHBIX 3aIaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3amaHusl O €CTEeCTBEHHO-HAyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIIPEIMETHBIM COJIEPKAHUEM;

paboTy Ha/J TPYIIIOBBIMU WM WHIUBUIYATHHBIMH MPOSKTAMHU, CBSI3aHHBIMHU C
coJiep>KaHreM Kypca (PU3UKH.

N3yyeHue mMOBTOPUTETHLHO-0000IIAIOIIETO MOAYJSI MOXET 3aKaHUYUBAThCS
POBEJCHUEM JUAarHOCTUYECKOW paboThl 3a Kypc (pU3MKK yriayOnEHHOTO ypOBHS,
BKJIFOYAIOIIEH 3a/laHus Pa3HOrO YPOBHS CIIOXKHOCTH. Pe3ynbTaTbl BBINOIHEHUS
JTMArHOCTHYECKOM paboOThl MOTYT MOKa3bIBaTh CTEMEHb TOTOBHOCTU O0YYaIOIINXCS



K OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o  (u3uKe, a Takke
CBHJIETEJILCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPAMOTHOCTH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI T10 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyuenus GuU3MKU HA YPOBHE OCHOBHOT'O 00I1Iero 00pa3oBaHUs
y oOyuaromerocss OyayT cpopMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

o I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB;

o 2)2pasrxcoanckozo u Oyxo8HO-HPAECMEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
U DTHUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHILUIOB B JEATCIHHOCTH
Y4EHOTO;

o 3)acmemuueckozo 60CHUMAHUA:

BOCIIPUSTHE ICTETUYECKUX KaueCTB (PM3MUECKOW HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e A)yennocmu HaAyuHO20 NOZHAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKh KakK MOIIHOTO HWHCTPYMEHTa
MO3HAHHUSI MHPA, OCHOBBI PAa3BUTUS TEXHOJOTWHM, BAXKHEHIIEH COCTAaBIAIOLICH
KYJIBTYPBIL;

OpUEHTAalUsl B JCSATEIBHOCTA HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI IIPUPOJIHI;

pa3BUTHE HAY4YHOH JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIeI0BATEIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa u IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HaHHME LIEHHOCTH Oe3omacHoro oOpa3a KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TIpaBWi 0€30MacHOro TMOBEACHUS Ha
TpaHCIOpPTE, Ha JOpOorax, C OJJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B
JIOMAIITHUX YCIIOBHUSIX;

chOpMHPOBAHHOCTh HaBbIKa pedJeKkcud, MPU3HAHWE CBOETO TMpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYyroro YeiaoBeKa;



e 6)mpy0oeozo eocnumanus:

aKTUBHOE YYacTH€ B pPEIICHUM MPaKTUYECKUX 3a7ay (B pamMKax CEMbH,
oOpa3oBaTenbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

HMHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0S102UUECKO20 60CRUMAHUA:

OpUEHTAIlMs HAa NMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
00JaCTH  OKpyXKaromieil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OIEHKA UX
BO3MO>KHBIX MOCJIEACTBUAN JIJIsI OKPYKAIOIIEH CPEJIbI;

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMYECKHX MpoOJjeM M IMyTed ux
pelieHus;

o 8)adanmavyuu K U3MEHAIOUWUMCA YCTI06UAM COUUAILHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HUCCICIOBAHUM U
MPOEKTOB (PU3NUECKOIN HANIPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHUX;

MOBBLIIIICHWE YPOBHSA CBOEH KOMIIETEHTHOCTH uepe3 MPaKTHYECKYIO
JEATEIIbHOCTD;

NOTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHWUW, YMEHUU (HOPMYIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JlacTU
busuKy;

IUIAHUPOBAHUE CBOErO PAa3BUTUS B TPUOOPETEHUH HOBBIX (PU3NUYECKHUX
3HAHUU;

CTPEMJICHUE aHATTM3UPOBATh U BBISBIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUI;

OLICHKA CBOMX [JEWCTBUM C YYETOM BIMSHUA HA OKDPYXAIIYI0 Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIICCTBUN.

METANPEAMETHBIE PE3YJIbTATBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocs: OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YICOHbBIC CHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBHUS,  PETYJSTHBHbBIC
YHUBEPCAIbHBIC YI€OHBIE TEUCTBUS.

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUS
ba3oBble 1ornueckue aAefcTBUA:
BBISIBIIAITH WM XapaKTepU30BaTh CYIIECTBCHHBIC TMPU3HAKK OOBEKTOB
(ssBNIEHMUI ), KJITaCCU(PULIMPOBATH UX;



BBISIBIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMsI B paccMaTpHBAeMbIX (pakTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMA M TIPOIIECCOB, JI€NaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHWH, BBIJIBUTATh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpATH CIOCO0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILIEHUS, BHIOOpP Haubojee MOIXOSIIETO C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBarebCKue 1eUCTBUA!

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;

MPOBOJUTH MO CAMOCTOSATEIBHO COCTABICHHOMY IUIAHY OIBIT, HECIOMXHBIM
bu3UeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBIICHUS;

OIICHMBATh HA MIPUMEHUMOCTH U JOCTOBEPHOCTh HHPOPMAIIUIO, TTOIYICHHYIO
B XO/JI€ UCCJIEOBAHMS WJIU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OpMYJIHpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
POBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalIbHENIIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATH MPEIINOJIOKEHUS 00 MX PA3BUTHUM B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3aIlpPOChl MPU TMOUCKE U
otOope UH(pOPMAIIUU UITU JAHHBIX C YUYETOM MPEIJIOKEHHON yueOHOM (hrU3UIeCKOi
3a/1auu;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATh W MHTEPHPETHUPOBATH HH(POpPMAIIUIO
Pa3JIMUHBIX BUJOB U (HOPM TPECTABIICHHUS;

OIICHMBATh HANEKHOCTh HH(POPMANMKM TIO KPUTEPHSAM, MPEIIOKECHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSTEIBHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHpopMalMu W WUTIOCTPUPOBATH pEIIacMble 3aJa4d HECJIIOKHBIMU CXEMaMu,
JarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B XOJ€ OOCYXJeHHs ydyeOHOro MmaTepuasa, pe3yJbTaTOB JIA0OPATOPHBIX
paboT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEeMbl U
BBICKA3bIBAaTh UJEH, HAIEJICHHbIE Ha pelIeHHe 3a7aud W MOJAJep)KaHue
0J1aroKeIaTeIbHOCTH OOIICHHUS,

COIIOCTABJIATh CBOM CYXJIEHHUS C CYKICHUSMU JAPYTUX YYACTHHUKOB JUAJIOra,
OoOHapyXMBaTh pa3IM4MUe U CXOACTBO MO3UIIMIA;

BBIP@XXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;



nyOIMYHO TMPEACTABIATh PE3YIbTAThl BBIMOJHEHHOTO (PU3UYECKOTO OTMbITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U HCIIOJIB30BATh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodiaembl;

NPUHUMATD 1EIH COBMECTHON JEATENbHOCTH, OPTaHU30BBIBAThH JIEHCTBHS 110
e€ JOCTM)KEHHUIO: DACHpeNeNsiTh pOoJId, OO0CYXJaThb IPOLECChl U Pe3yJbTaThl
COBMECTHOM paboThl, 000011aTh MHEHHSI HECKOJIBKUX JTIOJICH;

BBINOJIHATh CBOIO 4YacThb pabOThl, JOCTUTas KAa4eCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPaBICHUIO M KOOPIWMHHUPYS CBOM ACHCTBUS C APYTUMH YJICHAMHU
KOMaH/1bl;

OLICHMBATh KauyeCTBO CBOEro BKJaJa B OOMMIA MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITENTFHO C(HOPMYTHMPOBAHHBIM YUaCTHUKAMU B3aMMOICHCTBHS.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranusauus:

BEISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIHSIX, TPEOYIOITUX IS
pereHus: GU3NUEeCKUX 3HAaHUM;

OPUEHTHUPOBAThCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHAMBUAYATBHOE, IPUHATHE PEIICHHS B TPYMIIC, MPUHATHAE PEIICHUHN TPYIIITON );

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM pelieHUs (PU3NYECKON 3a7aud WIIH
IJIaH HCCIEOBaHUS C Y4YETOM HWMEIOIMIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OIICHKY CUTYyaIluu U TIpeJjIarath IjiaH e€ N3MCHCHHUSI,

OOBSCHATh  TPUYMHBI  JOCTHRKEHUS  (HEIOCTW)KEHHS)  PE3yJIbTaTOB
NeSATeTLHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATECIHLHOCTh (B TOM YHCJE B XOJ BBITOJTHCHUS
(GU3MYECKOr0 HCCIEAOBaHUS WIIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITCIIBCTB,
WU3MCHUBIIIMXCS CUTYaIlUi, YCTAHOBJICHHBIX OIMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

CTaBUTH ce0s HA MECTO JIPYroro YeloBeKa B XOJ€ CIopa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPECHUS M JIOTHKY JIPYTOTo.

MPU3HABaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3NYCCKUX 3a7ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JAPYTOro.

ITPEAMETHBIE PE3YJ/IbTATDBI

K konmy oOyueHuss ¢ 8 knacce mpenMeTHBIE pe3yldbTaThl Ha YriayOJICHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:



WCIIOJB30BaTh MOHATUS (Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB W MOJIEKYJI, arperaTHbIE COCTOSIHHUSI BELIECTBA, KPUCTALIMYECKHE U
amop(HBIC Tena, HACBHIMICHHBI W HEHACHIIICHHBIA Iap, CHOCOOBI M3MCHCHUS
BHYTPEHHEW JHEPruM, »JJIEMEHTAPHBIA DSJICKTPUUYECKUM 3apsii, TPOBOJHUKH,
MOJIYNIPOBOJHUKH, JUANEKTPUKH, UCTOYHUKH MTOCTOSTHHOTO TOKA, AJIEKTPUUECKOE U
MAarHUTHOE TIOJISI, ONTHYECKAas CHCTEMa) W CHUMBOJIMYCCKHUH SI3BIK (DU3WKH TIPU
pelIeHNN YYeOHBIX U TPAKTUUYECKUX 33/1a4;

YBEPEHHO pa3linyaTh SIBJIICHUS (TEIJIOBOE pacUIMpeHHe (CKaTue), TEIIOBOe
paBHOBECHE, MOBEPXHOCTHOE HATSKEHHUE, CMAYMBAHUE, KAWUISIPHBIC SIBJICHUS,
UCTIapeHue, KOHJACHCAIUs, IUIaBJICHUE, KPUCTALTU3AIMS, KHUIIEHUE, CIOCOObI
Teronepeaayu (TErmIonpOBOIHOCTb, KOHBEKIUS, U3yUYCHHE), TEIUIOBBIE TTOTEPH,
ANEKTPU3ALMA TEJ, B3aUMOJCHCTBUE 3apSANIOB, JCHUCTBUSA JJIEKTPUUYECKOTO TOKAa,
KOPOTKO€E 3aMbIKaHUE, B3aUMOJICCTBUE MAarHUTOB, JEHCTBUE MarHUTHOT'O IMOJIsSI Ha
MPOBOJTHUK C TOKOM) IO OMHCAHUI0 MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh  MPOSIBJICHUE  W3YYCHHBIX  (PU3MYECKUX  SIBICHUM B
OKpyXkaromieM Mupe (B ToM uuciie (U3MYecKUue SBICHUS B TMPUPOJE:
MMOBEPXHOCTHBIE W KaNWJUISIPHBIE SIBIICHUS B MOPHUPOJE, KPUCTALIBI B MHPHUPOJE,
usznydyenne CoJiHIIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bI, 0O0pa3oBaHUE POCHI,
TyMaHa, WHes, CHera, JJICKTPUYECKHE SBJICHUS B aTMmocdepe, SJIEKTPUUECTBO
YKUBBIX OpPraHW3MOB, MAarHUTHOE T0JIe 3eMJId, Apeid MOJIIOCOB, POJIb MArHUTHOIO
noJis JUIS KU3HM Ha 3emMJjie, TMOJSIPHOE CHSHHUE), TPU OTOM MEPEBOAUTH
MPAKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKu) HU3MYECKUX SIBICHHM;

OMUCHIBATh HU3YyUYCHHBIC CBOMCTBA TeNl W (DU3UUYECKUE SIBJICHUS, UCIIOIb3YS
dbuznyeckre BEIUMYMHBI (TeMImeparypa, BHYTPEHHSS DHEPrusi, KOJIUYECTBO
TEIJIOTHI, paboTa rasa, yielbHas TEMJIOEMKOCTh BEIIECTBA, YACIbHAs TEIIoTa
TUIaBJICHUS, YJENbHAs TEIUIoTa MapooOpa3oBaHMs, yAEIbHAs TEIUIOTa CrOopaHUs
TOIIMBA, KOA(DPUIIUEHT MOJE3HOT0 JESHCTBUS TEIJIOBOW MAIlIMHBI, OTHOCUTEIbHAS
BJI&KHOCTh  BO31yXa, OJEKTPUYECKHW 3apsll, CHJIa TOKA, DIJIEKTPUYECKOE
HaMnpsHKEHWE, CONMPOTUBIICHUME NpoBoAHMKA, D/IC B 1enM MOCTOSIHHOIO TOKAa,
AJIEKTPUUECKOE VYACIbHOE COMPOTHBJICHUE BEIIECTBA, padoTa U MOIIHOCTH
IEKTPUUECKOTO TOKA), MPU OMUCAHUU TIPABMIIHHO TPAKTOBATHh (PU3UUYECKUIA CMBICT
WCIIOJIB3YEeMbIX BEJIUYUH, MX O0O3HAUEHUS W EAUHUIIBI (PU3HYECKUX BEJIUYUH,
HaXOoJUTh (OPMYJbI, CBA3BIBAIOLIUE JAHHYIO (U3MYECKYIO BEJIMYUHY C APYTUMU
BEITUYMHAMU, CTPOUTH TPaUKU N3YICHHBIX 3aBUCUMOCTEN (DU3NIECKUX BEITHYNH;

XapaKTEepU30BaTh CBOMCTBA Tel, (U3MUECKUE SBJICHUS H IPOIIECCHI,
WCIOJIb3YSl OCHOBHBIE IMOJIOKEHUSI MOJEKYJISIPHO-KMHETUYECKOW TEOPUHU CTPOCHUS
BEILIECTBA, YpaBHEHHE TEIUIOBOTO OallaHCa, 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO



3apsiia, 3akoH KynoHa, mpUHIUI CyNEepHO3UIUU JJIEKTPUUYECKUX MOJEH, 3aKOH
Owma nmst yyacTka menu, npasuia Kupxroda, 3akon Oma 1715 MOTHOM TIeTH, 3aK0H
Jxoynsa-JIeHnia, 3aKOH COXpaHEHUs SHEPruH, MPU ITOM pa3iaudaTh CIOBECHYIO
(GhopMYyJIMPOBKY 3aKOHA M €T0 MaTeMaTHYECKOE BBIPAKECHHUE;

CTPOUTH TPOCThIC (HU3NUECKUE MOJICTH peallbHbIX OOBEKTOB, MPOIIECCOB U
SABJICHUM, BBIJEIATH IMPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOTIECCOB, SIBICHUHN, TPUMEHITh GU3UICCKUE MOICIHN IS OOBSICHCHUS
(bU3UYECKUX MPOIECCOB U PelIeHUs YU4eOHBIX 3a/1a4;

OOBSICHATH (PU3HUECKHE SIBJICHUS, MPOIECCH U CBOMCTBA TEJI, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalluid IPAKTUKO-OPUEHTHPOBAHHOIO XapakTepa, W peuiarh
KaueCTBEHHbIC 3aJlayd, B TOM 4YHUCJE TPEOYIOIUEe YHUCIECHHOIO OICHUBAHUS
XapaKTepHbIX 3HAYCHUN (PU3MYECKUX BEJIMYMH, IPU 3TOM BBIOUpATH aJICKBATHYIO
(U3UYECKYIO MOJIEIb, BBISBIISITh MPUYMHHO-CIICICTBEHHBIE CBS3M M BBICTPAUBATh
JIOTMYECKYIO0 IIETIOYKY PAaCCyXIECHUM C ONOpOM Ha H3y4YEHHbIC CBOMCTBA
buznyecKkux siBJICHUM, (HU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MO/IEIIH;

YBEPEHHO pemaTh pacdyEéTHBIC 3amadd (¢ omopod Ha 2—3 ypaBHEHHS) IO
M3yyaeMbIM TeMaM Kypca (Pu3MKHU, BbIOMpasi aJleKBaTHYI0 (PU3UYECKYIO MOJIEIb, C
WCIIOJIb30BaHUEM 3aKOHOB W (POpMyJ, CBS3BIBAIOIMIUX (DU3NYECKUE BEIIMYMHBI,
3allMChIBaTh KPATKOE YCIOBUE W Ppa3BEPHYTOE PEIICHUE 3aJa4M, BbBISBIATh
HEJIOCTAIOIINE UM U30BITOUYHBIC JaHHBIE, 000OCHOBBIBATH BHIOOP METO/Ia PEIICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIC JaHHbIE, NPUMEHATh METOAbl aHaJIu3a
pPa3MEpPHOCTEH, UCTOIB30BaTh I'paUUECKUE METOMBI PEIICHHS 3aj]ad, MPOBOIUTH
MaTeMaTHYeCKHe IIpeoOpa3oBaHUsl W Pacu€Thl, OICHHWBATh PEATUCTUYHOCTD
MOJTYYEHHOTO 3HAYeHHS (U3NYECKON BEIWYMHBI M OMNPEISIsATh Pa3MEpPHOCTH
(bu3nYECKON BETMYHUHBI, MOJYUYCHHOU MPU PELICHUN 3a]a4H;

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEHIUTh NpPU  [TOMOIIA
(bU3NYECKUX METOJO0B, M IIpejylaraTb OPHEHTHUPOBOYHBIA CIIOCOO pEIICHUS, B
OMMCAaHUU  HCCJICJAOBAHMS  paclio3HaBaTh  MPOBEPSAEMOE  IPEIIOI0KEHUE
(rumotesy), UHTEPIPETUPOBATH MOJYUCHHBIN PE3yIbTaT;

MIPOBOAUTH OMBITHI 110 HAOIIOJEHUIO (PU3UUYECKUX SIBJICHUN WU (PU3NUECKUX
CBOMCTB Tei (KamwUISpHbIE SBICHUS, 3aBUCHUMOCTBH JABJICHHS BO3JyXa OT €ro
o0béMa W TeMmmeparypbl, CKOPOCTH TIpoIlecca OCThIBAaHUS (HArpeBaHUs) TpHU
M3JIy4YEHUH OT I[BE€Ta H3JIy4arolleil (Moriomarmnieil) noBEPXHOCTH, CKOPOCTh
WCIIApEHUST BOJBI OT TEMIEpaTyphbl >KUJIKOCTH M IUIONIAAM €€ IMOBEPXHOCTH,
AIEKTPU3AIUS Te M B3aUMOJICUCTBUE AJIEKTPUUYECKUX 3aps0B, B3aUMOJICHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3yaJIM3allisl MATHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB,
JIEUCTBUSI MAarHUTHOTO TOJISI HA TMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBA 3JICKTPOJIBUTATENSI MOCTOSHHOTO TOKA): (POPMYJIMPOBATH MPOBEPSIEMOE
npeamnoyioxkeHue  (TUmoTre3y) O  BO3MOXHBIX — pe3yjibTarax  HaOJIOJCHUH,



CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOTO Habopa 000pyIOBaHMS,
OTKCHIBATh XOJI OTbITa U (POPMYITHPOBATH BHIBOIBL;

IPOBOAUTH TPSIMbIE M KOCBEHHBIE HW3MEpeHUs (PU3MUECKUX BEITUYHUH
(Temneparypa, OTHOCUTENbHas BIAXHOCTh BO31yXa, CHJIa TOKa, HAIpPSIKEHUE,
ylaelbHas TEIMJIOEMKOCTh BEIeCTBa, COMPOTUBIIEHHWE NPOBOJAHUKA, pabdoTa U
MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIH30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
npuOOpoB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpPEHUs, (PUKCUPOBATH MOKAa3aHUS
npuOOPOB, HAXOAUTH 3HAUCHUE U3MEPSEMOI BETMYMHBI C TIOMOIIBI0 YCPEAHEHUS
pe3ynbTaTOB CEPUU U3MEPEHUM U OLIEHUBATH MOTPEUTHOCTh U3MEPEHUIA;

IPOBOJNUTH HKCIEPUMEHTAIbHBIE MCCIEIOBAHUS 3aBUCUMOCTEN (PU3MUECKHUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0bEMa M HarpeBaHUs WU
OXJTXKICHHUSI, UCCIICIOBAHUE SIBJICHUS TEIUI000MEHa P CMEITMBAaHUH XOJIOJAHOMN H
ropsiueid BOABI, 3aBUCHUMOCTb COIIPOTUBJIEHHS IMPOBOJHUKA OT €ro JJIUHBI,
IUIOIIAId TONEPEYHOTO0 CEYEHHs M YAEIbHOIO CONPOTHUBIEHHUS BEIIECTBA
MPOBOJIHMKA, CUJIBI TOKA, MPOTEKAIOIIETO Yepe3 MPOBOJHUK, OT HAIpPSDKCHUSA Ha
MIPOBOIHUKE, MCCIIEOBAHNUE IOCIEIOBATENIFHOTO W MapaJICIbHOTO COSAMHEHUN
MIPOBOJHUKOB): COBMECTHO C Yy4HTeNneM (OpMyIHpoBaTh 3a4adyy M THIOTE3Y
UCCIIEIOBaHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIbHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLUH,
MPEJICTaBISITh MOTYYCHHbIE 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH B BUJE TAOJIHIl U
rpadMKoB, OIEHUBATh MOTPEIIHOCTH, JeJaTh BBIBOJABI IO pe3yJibTaTaM
UCCIIEIOBaHMUS;

coOnoaTh mpaBwiia Oe3omacHoro Tpynaa mpu padbote ¢ 1abopaToOpHBIM
o00opy10BaHUEM;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX MTPUOOPOB, TEXHUIECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX IMPOILIECCOB C OMOPOM Ha WX OmUcaHus (B TOM
YyCclie: CHUCTeMa OTOIUICHHS JOMOB, THTPOMETp, MapoBas TypOHWHA, amMIepMeTp,
BOJIbTMETP, CUETUYHK AJIEKTPUUECKON IHEPIHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelibHble  3JIEKTPONpUOOpbl  (MIpUMEPBI), MNPEAOXPAHUTENH U HX
NpUMEHEHHEe B OBITY W TEXHHUKE, NPUMEHEHHE TMOCTOSHHBIX MAarHuTOB,
DIIEKTPOMArHUTOB, DJIEKTPOJBUTATENh MOCTOSHHOTO TOKA), MCIONB3Yys 3HAHUS O
CBOMCTBaX (PHU3MYECKUX SBJICHHUM, HEOOXOIUMbIe (PU3UUECKHE 3aKOHBI W
3aKOHOMEPHOCTH;

pacrmo3HaBaTh TPOCTHIE TEXHMUYECKHE YCTPONUCTBA W HW3MEPHUTENBHEIC
npudoOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (KUIAKOCTHBIA TEPMOMETP,
TEPMOC, TCHUXPOMETP, THUTPOMETp, JBUTATellb BHYTPEHHEr0  CrOpaHufi,
AIIEKTPOCKOI, ~ PEOCTaT), COCTaBISATh CXEMbl JJIEKTPUUYECKHX Lemed ¢
MOCNIEOBATEIbHBIM M TApaUIeTbHBIM COCJUHEHHEM JJIEMEHTOB, pa3inyas
YCIIOBHbIE 0003HAUYEHHS AJIEMEHTOB JIEKTPUUECKHUX IIeTel, UCIO0b30BaTh CXEMbI



U CXEMAaTHYHBIC PUCYHKH M3YYCHHBIX TEXHHUECKHX YCTPOWCTB, MU3MEPUTEIHHBIX
npuOOpPOB M TEXHOJOTUYECKUX TPOILIECCOB MPU PEIICHUU y4eOHO-TIPAKTUYECKUX
3a/1ay;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTHIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KU3HU I OOecredeHUs
0e30MmacHOCTH TpU OOpallleHuu ¢ TMpuOopaMu M TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHUs! 3I0pOBbS U COOJNIOACHUS HOPM 3KOJOTMYECKOrO IOBEACHHUS B
OKpYyXalollen cpee;

OCYUIIECTBJIAThH MOUCK MH(MOpMauu Guanyeckoro cojepxxanus B UutepHere,
CaMOCTOSITENILHO (pOpMYIHMpysl TIOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOLIUXCS
3HaHUW W CpaBHEHUS [OTIOJHHUTEIBHBIX HCTOYHHMKOB BBIACIATH HHGOPMAIHIO,
KOTOpast SIBJSIETCS IPOTUBOPEUYUBOM MITU MOXKET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh TIPHU BBIMOTHEHUM YYEOHBIX 3aJlaHUi HAyYHO-TIOMYJISPHYIO
JaUTepaTypy (pU3MUEecKoro coaepiKaHus, CIPAaBOYHBbIE MaTepUaibl, PECYPChl CETU
WuTepHer, BnameTs npuéMaMu KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHuUs
MH(pOpMaIIKU U3 OJJHOM 3HAKOBOM CHUCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHBIE NHCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUS,
00001as nHMGOPMAITNIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOTO CONEpKAHUS, B
TOM  YWCle  MyOJNMYHO  MPEACTaBISATH  PE3yJbTaTbl  MPOEKTHOW WU
UCCJIEI0BATENBCKON NeATEIbHOCTH, IPU 3TOM IPAMOTHO MCIOJb30BATh U3yYEHHBIN
NOHATUWHBIN  ammapar  Kypca  (U3HKH,  CONPOBOXKIATh  BBICTYIICHHE
IIPE3EHTALUEN;

IPU BBIMOJIHEHUU YYEOHBIX MPOEKTOB U HUCCIENOBAaHUM (PU3MUECKHUX MPOILIECCOB
pacnpenensath OO0S3aHHOCTH B TpYIIE B COOTBETCTBUM C MOCTaBJICHHBIMU
3aJa4aMH, CJIEIUTH 3a BBIIOJIHEHHWEM IUTaHa JEHCTBUN WM KOPPEKTHUPOBATH €TO,
aJIecKBaTHO OIICHMBATh COOCTBEHHBIM BKJIaX B JACITEIbHOCTh TPYIIIBI,
BBICTpaWBaTh KOMMYHHUKATHBHOE B3aUMOJCHCTBUE, TMPOSBISSI TOTOBHOCTH
paspemiaTh KOH(QIUKTHI.

K koHiy oOyueHus ¢ 9 knacce npelIMETHbIE pPe3yJbTaThbl Ha YriayOJIeHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIIMXCS YMEHUM:
UCITOJIB30BAaTh MOHATHUS (CHCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JIBUKEHHUS, HEBECOMOCTh U TEPErpy3KH, LIEHTP TAKECTHU, MEXaHUYECKUE BOJHBI,
3BYK, MH(Pa3ByK M YJIbTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, PEHTI€HOBCKOE
U3Iy4YeHHE, MIKaJla IEKTPOMArHUTHBIX BOJIH, HCTOYHUKU CBETa, OJIM30PYKOCTh U
JAIbHO30PKOCTh, CIIEKTPhl MCIYCKAaHUS M TMOTJOoNIeHus, anb(pa-, Oeta- U ramma-
U3ITyYEHHUsI, U30TOIbI, SIIEpHAas U TEPMOSACPHAs SHEPreTHKa) U CUMBOJIMYECKUI
A3BbIK (PU3UKHU TIPU pEHICHUHN YYEOHBIX U MPAKTUYECKUX 3a]1aY;
YBEPEHHO  pa3iuyarh  sBJEHUS (pPaBHOMEPHOE U  HEPABHOMEPHOE
NPSIMOJIMHEWHOE JBUKEHUE, PABHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE,



CBOOOZHOE MAaJEHHE TeJ, IBHKEHUE [0 OKPY)KHOCTH, B3aHMMOJECHCTBUE TeEI,
paBHOBECHE MAaTEpPHAIIBHOM TOYKH, PEAKTUBHOE JABUKEHUE, HEBECOMOCTb,
Koje0aTeNIbHOE  JIBIDKEHUE (FapMOHHMYECKHE, 3aTyXalollUue, BBIHYXKICHHbBIC
Kosie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHHE (PacIpOCTPAHEHUE M OTPAKEHHUE
3ByKa, UHTephepeHIns U JUPPaKIUs BOJIH), MPAMOJIMHEHHOE paclpoOCTpaHEHNUE,
OTPa)XEHHE M IPEJIOMIICHUE CBETA, IIOJHOE BHYTPEHHEE OTPaXXEHUE CBETA,
pa3noxeHue Oenoro cBeTa B CIEKTP U CIOKEHUE CIEKTPAIBHBIX IIBETOB,
€CTECTBEHHAs  paJlMOaKTUBHOCTb, BO3HMKHOBEHHME JIMHEMYaTOro  CIEKTpa
U3IYy4YEHUs]) 1O ONHUCAHMIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaThb  NPOSBICHHE  HM3YYEHHBIX  (U3MYECKUX  SIBICHUHA B
OKpYXaroleM MHUpe (B TOM yucie (PU3NYECKUE SBICHHS B MPUPOJE: NPHIUBBI U
OTJIIUBBI, ABWKEHUE IUIaHET COJMHEYHON CHUCTEMBI, PEAKTUBHOE JBUKEHUE YKUBBIX
OpPraHU3MOB, BOCHPHITHE 3BYKOB >KMBOTHBIMH, 3E€MIICTPSICEHUE, CEMCMHYECKUE
BOJIHBI, LIyHAMU, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
JNEHUCTBUE BUIUMOTO, YIbTPA(PHUOIETOBOTO U PEHTTEHOBCKOIO HU3IyYEHHUH,
€CTECTBEHHBI PAJMOAKTUBHBIA (POH, KOCMHUYECKHE Jy4d, PaJAHMOAKTUBHOE
U3JIy4eHHE NPUPOJHBIX MHUHEPAIOB JIEWCTBHE PAJMOAKTUBHBIX M3IYyYEHUN Ha
OpPraHH3M 4YeJIOBEKa), MPU 3TOM IEPEBOAUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHUI;

ONKCHIBATh HM3YyYEHHBIE CBOMCTBA TeJl W (PU3UUECKUE SIBJICHUS, UCIOJIb3YS
¢usznyeckue BeJWYMHBI (CPEAHSsI W MIHOBEHHAass CKOpOCTb Tejla Ipu
HEPaBHOMEPHOM JIBJKEHHMH, YCKOpPEHHUE, INEPEMELICHUE NPU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JIBIDKEHUM,  YIJIOBass  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpPEHUE, CHJIa TPEHMSI, CUJIa YIIPYTOCTH, CHJla TSKECTH, YCKOPEHUE CBOOOAHOTO
NaJIeHus], BEC Tella, LEHTP TAKECTU TBEPJOTO Tena, UMIYJIbC TeJa, UMITYJIbC CHIIbI,
MOMEHT CHJIbl, MEXaHHUeCKasi paboTa U MOIIHOCTh, MOTEHIMAIbHASI SHEPT U Tela,
MOJIHATOrO HaJl MOBEPXHOCTHIO 36MJIM, TOTEHIMAIbHAS SHEPTUS CKATOU MPYKUHBI,
KMHETHYECKasi HHEeprus, IOJIHAsI MEXaHW4YecKas JHeprusi, NepuoJ U 4YacToTa
KOJIeOaHM, Mepruol MaTeMaTUYECKOT0 U MPYKUHHOTO MASITHUKOB, JIMHA BOJIHBI,
IPOMKOCTh 3BYKa W BBICOTA TOHA, CKOPOCTh CBETA, IMOKAa3aTeslb MPEIOMIICHUS
cpenpl), TMpH ONHCAHWW TPABUJIBHO  TPAKTOBAaTh  (PU3MUECKHM  CMBICT
UCIOJIb3YEMbIX BEJIUYMH, MX OOO3HAYEHUS U €IUHUIBl (U3NYECKUX BEJINYHH,
HaxXoJUTh (GOPMYJbl, CBA3BIBAIOUIUE AHHYIO (U3UYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH I'pahUKU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBJICHHUS U TPOIIECCHI,
UCITIOJIb3Ysl 3AKOH COXPAHEHUsl SHEPruH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYNEpIIO3ULIMA CWJI, NPUHLMI OTHOCUTENbHOCTH ['anmunes, 3akoHsl HbIOTOHA,
3aKOH COXpPAHEHHUs] MMIIYJbCa, TEOPEMY O KMHETHYECKOM 3Hepruu, 3akoH ['yka,



3akOoH bepHyIH, 3aKOHBI OTPa)KEHUS U TMPEIOMIICHHUS CBETa, (POPMYITy TOHKOM
JIMH3BI, INIAHETAPHYIO MOJEINb aTOMa, HyKJIOHHYIO MOJIETIb aTOMHOTIO SIAPA, 3aKOHBI
COXpPAHEHHMS 3apsAA0BOIO U MACCOBOI'O YHUCEN MPHU SACPHBIX PEAKIUAX, IPU ITOM
pa3anyaTth CIOBECHYIO (POPMYIUPOBKY 3aKOHA U €r0 MAaTEMATUYECKOE BBIPAKEHUE;

CTPOUTH (PU3UUECKHE MOJEIU PEATbHBIX OOBEKTOB, MPOLIECCOB U SBJICHUH,
BBIJICIIATh TIPU 3TOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB,
IPOIIECCOB, SIBICHUN, MPUMEHATh (QUIUUYECKHE MOJEIH JJs OOBICHEHUS
(u3nYECKUX MPOLIECCOB U pELIeHUs] yUeOHBIX 3a7a4;

OOBACHATh (PU3NYECKHUE SIBICHHUS, IPOLECCHl U CBOWCTBA TEJI, B TOM YHCIIE B
KOHTEKCTE CHUTYyallMii IpPaKTHUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KAUECTBEHHbIE 337aud, B TOM YHCJIE TPEOYIOIIUE YHMCICHHOIO OLIEHUBAHUS
XapaKTEPHBIX 3HAYECHUUA (PU3MYECKUX BEJIMYUH, IIPU 3TOM BBIOMPATH a/I€KBATHYIO
(U3NYECKYI0 MOJEIb, BBISBIATH MPUUMHHO-CIICCTBEHHBIEC CBSI3U M BBICTPAUBATh
JIOTUYECKYIO LENOYKY PpACCYX ACHUU K3 2—3 IIaroB C ONOpPON Ha HW3y4YCHHBIC
CBOMCTBA (PU3UUECKUX SIBICHHM, PU3NUECKHE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIEJIH;

YBEPEHHO peIlaTh Pacy€THBIC 3a/layd MO0 U3y4aeMbIM TeMaM Kypca (U3HKH,
BBIOMpAsl aJEeKBATHYIO (PU3UYECKYIO MOJIENb, C HCIOJIb30BAHUEM 3aKOHOB U
(dbopMyJ1, CBA3BIBAIOIIUX (PU3NUYECKUE BEIUYMHBI, 3alUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pELICHUE 3a7aud, BbBIABIATh HEAOCTAIOUIME WJIA H30BITOYHBIE
JaHHble, OOOCHOBBIBaTh BBIOOp METOJA pEeUIeHUs 3aJayud, MCIOJIb30BaATh
CIIPAaBOYHBIE JAHHBIE, IPUMEHITh METOJbI aHAIIN3a PA3MEPHOCTEU, UCITOIb30BATh
rpadguyeckue  METOJbl  pelIeHHs]  3ajad, [POBOAUTh  MaTeMaTUYECKUE
npeoOpa3oBaHusl U pacy€Thl, OLEHUBATh PEATUCTUYHOCTh MOJYYEHHOTO 3HAUYEHUs
¢u3nyecKoil BENUYMHBI U ONPEAENATh Pa3MEPHOCTh (U3MUECKON BEJINYHUHBI,
MOJIYYEHHOU MPY PELIEHUN 3a/1a4H;

pacno3HaBaTb IpPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
buznyecKux METOAOB, W TpelaraTbh OPUEHTHPOBOYHBIA CIOCOO pelIeHHs, B
ONMCAaHWH  HCCIECJOBAaHMS  pACIO3HAaBaTh  MPOBEPSEMOE  MPEANOJIOKEHUE
(rumoTe3y), OLIEHUBATh MPABUIBHOCTh MOPSAKA MPOBEACHUS HCCIEHOBaHUS,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UUECKUX SIBICHUN WM (U3MUECKUX
CBOMCTB Ten (M3ydyeHHe BTOPOro 3akoHa HbrOTOHA, 3aKOHAa COXpaHEHHMsI YHEPTUH,
3aKOHA COXPaHEHUs HMMIIYJIbCa, NEHUCTBUE 3aKOHA bepHyJUIM UM BO3HUKHOBEHHUE
NOABEMHOM CHJIBI KpbUIA, 3aBUCUMOCTh Mepuofa KoJIeOaHUW MPYKUHHOTO
MasgTHHKa OT MAacChl Ipy3a M XKECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYAbl MaJblX KOJ€OaHUW, MPSMOJUHEWHOE paclpOCTPaHEHUE CBETA,
pas3ioxeHne OeNoro cBeTa B CHEKTP, U3YUEHHE CBOMCTB M300paKEHUS B IJIOCKOM
3epKaJie ¥ CBOMCTB M300pa)KeHUs TpenMeTa B coOuparomieil TuH3e, Habmo1eHne
CIUIOIIHBIX W JMHEHUYATBhIX CIEKTPOB U3Iy4yeHUs): (pOpMyIHpoBaTh MPOBEPSEMOE



NPEANOJOKEeHHe  (TUIOTE3y) O BO3MOXHBIX  PE3yJbTaTax  HaONIOACHUH,
CaMOCTOSITENIFHO COOMpaTh yCTAaHOBKY W3 M30BITOYHOTO Habopa 00OpyIOBaHMUS,
OIKCHIBATh XOJI OTbITa U (DOPMYITHPOBATH BHIBOIBL;

MPOBOJUTH TPU HEOOXOAMMOCTU CEPHUI0 MPSIMBIX H3MEPEHUH, OIpeaeiss
CpellHee 3HAYCHUE U3MEpPSIeMOM BEIMYMHBI M ONPEAENsisi IOrPEUIHOCTb
pEe3yJAbTATOB MPSIMBIX M3MEPEHUIH, OOOCHOBBIBATH BBIOOp cCIOcO0a U3MEpEHUs
(M3MEepUTENHHOTO MPUOOpPA);

MPOBOJIUTH KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEIIMYUH (CPEAHSSI CKOPOCTh
U YCKOpEHHE Tella MPU PAaBHOYCKOPEHHOM JBUXKEHUHU, YCKOPEHHE CBOOOIHOTO
najieHus, KECTKOCTb  MPYXKUHBL, KOA(P(UIMEHT TPEHUs  CKOJIbKEHUS,
MexaHudeckas paboTa W  MOIIHOCTh, 4YacToTa W Mepuoj  KoJieOaHui
MaTEeMaTHYECKOTO0 W MPYXHUHHOTO  MAasSTHUKOB, (OKYCHOE  pacCTOSHHE
cobuparomieil JMH3BI U €€ OoNTUYeCKas Cujia, paJuOaKTUBHBIM (QOH) cC
UCIIOJIb30BAaHUEM aHAJIOTOBBIX M LMQPOBBIX HPUOOPOB: OOOCHOBBIBATH BHIOOP
METOJla HW3MEpEHUs, IUIAHUPOBATh M3MEPEHHS, CaMOCTOATEIBHO COOHMpaTh
OKCMEPUMEHTAJIbHYI0O  YCTAaHOBKY, BBIYHCIATH  3HAYEHUE  BEIMYUHBI U
aHAJIM3UPOBATh MOJNyUYCHHBIE PE3yJbTaThl, OIEHUBAS MOTPEIIHOCTH PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOANUTH HKCIIEPUMEHTAJIbHbIE MCCIEIOBAHUS 3aBUCUMOCTEN (PU3MUECKUX
BEJIMYMH (3aBHCHUMOCTh IIyTH OT BPEMEHH NPHU PAaBHOYCKOPEHHOM JBIKEHHH 0O€3
HAYaJIbHOM CKOPOCTH, 3aBUCHUMOCTh CHJIBI TPEHHUS CKOJBXKEHHS OT CHIIBI
HOPMaJbHOIO JABJICHUS, MEpuojia KoJieOaHH MaTeMaTHYeCKOro MasiTHUKa OT
JUIMHBI HWUTH, OIpEJeJICHHE YCKOPEHUsi CBOOOJHOIrO TNaJeHHUs, HCCIIEJOBaHHE
U3MEHEHHUsl BEJIMYMHBI U HAIpaBJIeHUs MHAYKIIMOHHOTO TOKa, 3aBUCHUMOCTbH YIJIa
OTpaXEHHUs CBeTa OT yria TMaJCHHUsA, yria MPEIOMJICHHS OT YIJia MaJCHHS
CBETOBOTO JIy4a, HCCIEAOBAHHWE TPEKOB: HM3MEPEHHWE JHEPTrUU YAaCTHUIBl IO
TOpMO3HOMY TyTH (10 ¢oTorpadusim)): COBMECTHO ¢ yuuTenaem (popMyInpoBaTh
3aJa4y ¥ TUIIOTE3y MCCIIEeIOBaHUS, CAMOCTOATEIBHO MJIaHUPOBATh MCCIIEIOBAHNUE,
CaMOCTOSITENIFHO COOMpPATh OKCIEPUMEHTAIBHYIO YCTaHOBKY, TIPEICTaBIIAThH
MOJTyYEHHBIC 3aBUCHUMOCTH (PU3MYECKMX BEJIMYMH B BUAC TaONUIl U TpaduKOB,
OLICHWBATh MOTPEITHOCTH, JCTaTh BBIBOJBI IO PE3yIbTaTaM HCCIEIOBAHNUS;

coOoaTh mMpaBmiia Oe30macHOro Tpyna mnpu pabote ¢ aabopaTopHBIM
000pyI0OBaHUEM;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX MTPUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOILECCOB C OMOPOM Ha MX omucaHus (B TOM
qHCclie: CIUIOMETP, AATYMKU IIOJIOKEHUS, PACCTOSHUSA M YCKOPEHHsI, paKera,
9XOJIOT, OYKHM, NEpPUCKOIN, ¢oToanmnapar, MHUKPOCKOI, TEJIECKOM, ONTHYECKHE
CBETOBOJIbI, CIEKTPOCKOM, JO3UMETp, Kamepa BuiabcoHa), UCMONb3ys 3HAHUA O
CBOMCTBax (hPU3MUECKUX SIBJICHUN U HEOOXOIuMbIe (hU3NUECKUE 3aKOHOMEPHOCTH,



UCIIOJIb30BaTh CXEMbl M CXEMATHYHBIE PHCYHKHM M3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTENbHBIX IMPUOOPOB M TEXHOJOTMYECKHX MPOLECCOB MpHU
peleHN y4eOHO-IPAKTUYECKUX 3a/]a4, ONTUYECKHE CXEMbl ISl MOCTPOEHUS
M300paKEHUI B IJIOCKOM 3€pKaJie U cOOMparoiei JIMH3E;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUYECKOTO
UCIIONBb30BaHusl (DU3MUECKUX 3HAHUW B MOBCEAHEBHOW XU3HU Ui OOeCTeueHUs
0e30MmacHOCTH TpU OOpalleHuu ¢ TpUOOpaMu M TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHHUs! 370pOBbS M COOJIOACHUS HOPM SKOJOTUYECKOrOo TOBEACHHUS B
OKpY’KarOLIEN Cpeae;

OCYILECTBIATh MOUCK HH(pOpMannu GU3NYECKOro conaepkanus B HTepHere,
CaMOCTOATENBHO (HOPMYIUPYSI TOMCKOBBIM 3aMpOC, HAXOJUTh MYTH OINpPEACIICHUS
JIOCTOBEPHOCTH TOJIy4YEHHOH HH(OpMAIMM HA OCHOBE HMEIONIUXCS 3HAHUU U
JOTIOJIHUTENBHBIX UCTOUYHUKOB;

UCIOJIb30BaTh MPU BBHIMOJIHEHUHM YUYEOHBIX 33JaHUN HAyYHO-TIOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUSA, CIIPABOUYHbIE MAaTE€pHAIIbl, PECYPChl CETU
WuTepHeT, BiaaeTh Npu€MaMH KOHCIEKTHPOBAaHUS TEKCTa, NpPeoOpa3oBaHUs
MH(pOpMaIKU U3 OJJHOM 3HAKOBOM CHUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(OpPMAIUU U3 HECKOJIBKUX MCTOYHUKOB (PU3UUYECKOTO COJEPKAHUS, IMyOJIMIHO
MPEACTABIATH PE3YJIbTAThl IPOESKTHOM MJIN UCCIIEN0BATEIBCKON AEATEIBHOCTH IIPU
ATOM TPAMOTHO HCIOJb30BaTh W3YyYCHHBIM MOHSATUMHBIMA almapar H3y4aeMoro
pa3nena (U3MKM W CONMPOBOXKIATh BBICTYIUIGHHE IMpe3eHTaleil ¢ ydéTom
0COOEHHOCTEH ayIUTOPUN CBEPCTHUKOB.
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1.3 3aKOHBI COXPAHCHUSI 15 1 2 https://m.edsoo.ru/ff0d1784
Hroro no paszneny 63
Paznen 2. Mexannyeckue Kojae0aHusi M BOJHbBI
bu6nmoreka [JOK
2.1 Mexanndeckue KoeGaHus 8 4 https://m.edso0.ru/ff0d1784
bu6nmoreka [JOK
2.2 MexaHnyeckue BOJIHBI. 3BYK 10 1 https://m.edso00.ru/ff0d1784
Hroro 1o pasneny 18

Pa3nen 3. DiekTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI

31 DIIeKTPOMarHUTHOE MOJIE 1

OJICKTPOMAarduTHBIC BOJIHBL

6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784
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Hroro no pasueny 6
Pa3gen 4. CBeToBbI€ IBJICHUSA
bubmuorexa [JOK
4.1 3aKOHBI pacCIIpOCTPaHEHHUS CBETA 8 https://m.edsoo.ru/ff0d1784
bubmuoreka [JOK
4.2 JIMH3BI ¥ ONITHYECKHE TPUOOPHI 6 https://m.edsoo.ru/ff0d1784
bu6mmoreka [IOK
4.3 Paznosxenue 6enoro ceeta B CIEKTP 1 https://m.edsoo.ru/ff0d1784
Htoro no pazneny 15
Paznen 5. KBaHnTOBBIE SIBJICHUSA
bubmuorexa [JOK
5.1 Hcnyckanue 1 NOTJIOLIEHHE CBETa aTOMOM 4 https://m.edsoo.ru/ff0d1784
bu6nmoreka [JOK
5.2 CTpoeHue aTOMHOTO sipa 5 https://m.edsoo.ru/ff0d1784
bu6mmoreka [IOK
5.3 SlnepHble peakuuu 8 https://m.edsoo.ru/ff0d1784
Hroro 1o paszaeny 17
Pa3nes 6. [loBTOpuTe1bHO-0000 1AM MOYJIb
6.1 MexaHuueckue BJICHUS (ITOBTOPUTEIIBHO- 6 Bubmiorexa [IOK
: 0GoB @I MOTYITD) https://m.edsoo.ru/ff0d1784
6.2 TenuoBbie siBIEHUS (TIOBTOPUTEIBHO- 3 bubnnorexka [JOK

0000IIarOIINIT MOTYJIb)
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6.3 DJIEKTPOMArHUTHBIC SBJICHUS 3 . bu6moreka LIOK
' (IOBTOPHUTENBHO-0000MIAIOIMI MOTYJIb) https://m.edsoo.ru/ff0d1784
CBeToBbI€ BIIEHHS (TOBTOPHTEILHO- bubnmorexa [IOK
0.4 00001IAKOIIUI MOTYJIb) 1 1 https://m.edsoo.ru/ff0d1784
6.5 [ToBTOpHUTENHEHO-00001IAIOIINI MOTYITH 4
Hroro no pazneny 17
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 5 22
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

1. ®uzuka, 8 wimacc/benara B.B., JlomauenkoB UM.A., Ilanebparnes [O.A.,
N3narenscTBO "IIpocBenienue".

2. @uzuka, 9 kinacc/benara B.B., JlomauenkoB U.A., IlaneGpatnes FO.A.,
N3 narenscTBO "lIpocBenienue”.

3. Coopnuk 3am1ay no gusuke: 7-9 knaccel: yueoHoe nocodbue/B. U. Jlykamuk,

E.B. Banosa. M3narensctBo "[Ipocsemenne".

METOAUYECKHUE MATEPHUAJIBI JJJIS1 YUYUTEJISA

1) ®usuka. 7 kinacc (yrayOsieHHbIM ypoBeHb). Peanuzanus tpedoanuit ®I'OC
OCHOBHOI'0 00IlIero 00pa3oBaHUs: METOAMYECKOE MocoOue sl yuuTens /
[Tentun A. 1O., [Tuenkuna M. A.; iox pen. I'. C. KoBanepoit. M. : ®I'bHY
«MHCTUTYT CcTpaTeruu pa3BuTus oOpazoBanusi PAO», 2022. 81 c.: wun
2) Metoauyeckue peKOMEHIauu 1o (popMupoBaHUIO (PYHKIIMOHAIBHON
IrPaMOTHOCTH OOydYaromuxcsi 5-9 KIacCcoB € HCIMOIb30BAHHUEM OTKPBITOTO
Oanka 3agaHuii Ha 1UGPoOBONM TUIATGOpPME MO MIECTH HAMPABICHUAM
(YyHKUIMOHATBHOW TPaMOTHOCTM B y4eOHOM IIpoliecce M JJIsi TPOBEICHMUS
BHYTPHUIIKOJIFHOTO ~ MOHHUTOpPHUHTA dbopMupoBaHus  (QYHKIIMOHATHHON
rpamoTHOCTH oOyuaromuxcsi / mox pen. . C. Kosamepoir. M: ®I'BHY

«MHCcTuTyT cTparerun passutus oopazoBanusi PAO», 2022. 360 c.



IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
1) https://lesson.academy-content.myschool.edu.ru/03/07

2) https://resh.edu.ru/



