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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero o0Opa3oBaHMs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yrayOon€HHOM YpOBHE OCHOBHOM 00pa30BaTeIbHOM MPOTPAMMBI, MPEACTAaBICHHBIX
B ®I'OC 000, a Takxe ¢ yuéToMm (eaepaibHOi paboueit mporpaMMbl BOCITUTAHUS
u Konuenuuu npenojaBanus yueoHoro npeamera «Duszmkay.

CopnepkaHue mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBICTBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOCHHMIO (DM3MYECKUX 3HAHWN, W Ha (OPMHPOBAHWE ECTECTBEHHO-HAYYHOU
rPaMOTHOCTH oOydJaromuxcs. B mporpamme 1o  (Qu3uke  yIUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM 00y4eHHUs, a TaKKe
MEKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB HA YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam oOyudeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
W3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJaromuXcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOAUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHMU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIOUTUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEAMETOB, MOCKOJIbKY (PU3MYECKHe 3aKOHBI JIe)KAT B OCHOBE IIPOIIECCOB U
SABJICHUM, W3y4yaeMbIX XUMHEH, Ouoyiorued, actpoHomMuend u (GU3NIECKOU
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYH) KapTUHY MHUpA,
MPEeNOCTaBsieT HamOoJiee SICHbIE O0pa3lbl MPUMEHEHHUS HAyYHOTO METoja
MO3HAHUSA, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna U3 riaBHBIX 3a7a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOM TPaMOTHOCTH M
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne ¢u3ukn Ha YIIyOJIEHHOM YpOBHE TMPEIOJIaracT yBEpPEeHHOE
BJIaJICHUE CHEAYIOIUMHU KOMIETEHTHOCTSIMH, XapaKkTepU3yrIUMH
€CTEeCTBEHHOHAYYHYIO TPAaMOTHOCT:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

WHTEPIPETUPOBATh JAaHHBIE M HCIOJIB30BaTh HAYYHBIC JOKA3aTEIHCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[lenn wu3yueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
onpenenensl B KoHuenmuu mnpenojaaBaHus ydeOHoro mnpeaMera «®duszukay B
oOpa3oBarenbHBIX oOpraHuzamusx Poccuiickoit deneparuu, peaau3yroNux



OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM
Komnernn Munucrepersa npoceienust Poccuiickoii @enepanuu (IpoTokosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enu n3ydyenust uU3uKy Ha yriyOJEHHOM ypOBHE:

pa3BUTHE HMHTEpEca U CTPEMJICHMsI OOYYAIOIIMXCS K HAyYHOMY H3YYECHHIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMUPOBAHUE
UCCJIEJOBATENBCKOIO OTHOIIECHHUS K OKPYKAIOLIUM SIBJICHUSIM;

(opMHUpOBaHKE HAYYHOI'O MHPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopMupoBaHHE YMEHUUW NTPUMEHATH (U3HUECKUE 3HAHUS U HAyYHbIC
JI0Ka3aTeNbCTBA I OOBACHEHUSI OKPY KAIOIINX SBJICHMUIA;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKU AJI1 Pa3BUTHS JPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHONW ~ JAESTEIbHOCTH, CBSA3aHHOM C (PU3MKOM, MOArOTOBKA K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

(GopMUpOBaHHE TOTOBHOCTHM K JalbHEHIIEMY H3yuyeHUI0 (U3UKH Ha
yIrIyONEHHOM YpOBHE B paMKaxX COOTBETCTBYIOIIMX mpoduie oOyueHus Ha
YPOBHE CpPEeAHEro 00111ero 00pa3oBaHuUs.

JlocTmxeHrne 3TUX Iiesied MporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
oO1ero o0pa3oBaHusi 00ECIIEYMBACTCS PEIICHUEM CIIEAYIOIIMNX 3a/1au:

npuoOpeTeHne 3HaAHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKUX,
TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBICHATH (PU3UUYECKUE SIBJICHUS HA
OCHOBE M3yUeHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOJIOB PEIICHUS PAaCUETHBIX U KAUECTBEHHBIX 3a/1a4, TPEOYIOLINX
CO3/1aHUsl W UCHOJB30BaHUS (PUBMUYECKUX MOJENEH, BKIIOYas TBOPYECKUE H
IPAKTHUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE HCCIEAOBATEIBCKUX YMEHHI: HaOMIONaTh SBJICHHUS W H3MEPSThH
dbusznyecKrue BEIMYUHBI, BBIIBUTATh TUTIOTE3HI U MPEAarath dKCIEPUMEHTATbHBIC
CHoCcOObI UX MPOBEPKH, IUIAHUPOBATH U MPOBOJAUTH OMNBITHI, SKCIIEPUMEHTAIbHbIE
UCCJIEIOBaHMSI, aHAIM3UPOBATh MOJYyUYEHHbIE JAHHBIE U JIEJIaTh BBIBOJIbI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMUECKOro COAep KaHMUs,
BKJItOUYasi ”HPOPMAIIMIO O COBPEMEHHBIX JTOCTIKCHUAX (PU3UKHU, HHTEPIPETAIHS U
KPUTHYECKOE OLIEHWBaHNE MH(POpMAIUH;

3HaKOMCTBO €O cpepaMu Mpo(ecCHOHANBHON AESITENIbHOCTH, CBI3aHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTHUSIMU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3MYEeCcKO HAYKH.



Ha wsyuenue ¢usuku (yriyOn€HHBIH YpOBEHb) Ha YypPOBHE OCHOBHOTO
obmiero o6pazoBanus orBomutcs 340 gacoB: B 7 kmacce — 102 gaca (3 4gaca B
Henenmo), B 8 kinacce — 102 gaca (3 yaca B Henento), B 9 kiacce — 136 ygacos (4
gaca B HEJICIIIO).



COAEPXKXAHUE OBYUEHUA
8 KUIACC

Paszneua 6. TenuioBbie siBJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONBIThI, NOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHUHU.

Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucranmnnueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTUIA. TEeXHOJOTMH TMOJYyYeHUS HCKYCCTBEHHBIX anMa3oB. OObsCHEHUE
CBOMCTB T'a30B, KUIKOCTEH W TBEPABIX TEI HA OCHOBE IMOJIOKEHUM MOJIEKYJIIPHO-
KMHETUYECKOW Teopuu. [I0OBEpXHOCTHOE HATsKEHWE, CMAadyMBaHUE, KalWJUISIPHBIC
ABJEHUA. TEIUIOBOE paCIIMpPEHUE W C)KATHE. 3aBUCUMOCTH JIABJIEHUS ras3a OT
00BEMa, TeMIEPaTypBHI.

Temneparypa. CBsA3b TeMIlepaTypbl CO CpEIHEH KHHETUYECKOM OSHEprueu
TEIJIOBOTO JIBM)KEHMSI YacTUll. TemneparypHsble IIKaJbI.

Buytpennsis sHeprua. CnocoObl W3MEHEHUS BHYTPEHHEH SHEpruu:
TeIonepeaaya 17§ COBEpLICHUE padoTHI. Bunsl TEILIONEPENAYH
TEILIONPOBOJAHOCTb, KOHBEKIUSA, U3ydeHre. Buael Temonepeaayu B NpUpoae U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonunuectBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TeraooOMeH U
TEIJI0Bo€ paBHOBecHe. 3akoH HploToHa-PuxmaHna. YpaBHeHME TEIIOBOTO OaslaHca.

[InaBieHrEe U OTBEPAECBAHNE KPUCTAJUIMYECKUX BEIIECTB. Y IEJIbHAS TEIJIOTA
maBieHus. [lapooOpazoBanue u koHneHcarnus. Mcnapenue. Kunenne. Y aenpHas
TEIUIOTa  MapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpPaTypbl  KUIEHUS  OT
atMocepHoro napiieHUs. HachlllleHHBI M HEHACHIEHHBIA Tap. BiaxHOCTh
BO3/yXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner pabotsl TeroBbeix aBurateneit. KIIJ TeroBoro nBurarens.
TermioBple ABUTATENIM M 3alATA OKPYXKAOLIEHW cpenpl. TemnoBble IOTEpU B
TEIUTOCETSX.

3aKOH COXpAaHEHMUS W NPEBPALICHUS DHEPIMU B MEXAHWYECKUX WU TEIJIOBBIX
IIpoLECCax.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

HaGmonenune nuddysuu.

HaGniogenne sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyMBaHUS W
KAWUISIPHBIX SIBIICHUM.

Habmroienue TenaoBoro paciupeHust Ted.



W3meHeHne maBiieHHWs] ra3a NMPU W3MEHEHHH O00bEMa W HArpeBaHWUU WIIH
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMIEpPaTyphl.

Buasl Tertonepenaym.

OxJaxJieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMU CUJIaMHU.

CpaBHEHHE TEIIIOEMKOCTEHN pa3IMYHbIX BEIIECTB.

Hab6nronenue xumneHus.

Habrogenune nocTossHCTBa TeMIlepaTyphl MPH TUIABICHUH.

Moenu TEeIUIOBBIX JABUTATEIICH.

Jlabopamopuvie pabomul u onvimaol.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

OMnbIThI O BBIPAIIMBAHUIO KPUCTAUIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepeHne TeMieparypsl IpPU MOMOIIMA KUIAKOCTHOIO TEPMOMETpa H
JaTyuKa TEMIIEPaTypBhl.

OnbITel 1O HAOMIOACHUIO TEIUIOBOIO PACHIMPEHUS Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJIOHE MINIPHUIIA.

HccnenoBanre 3aBUCHMMOCTH JIaBJIEHUS BO3AyXa OT ero o0béMa U
TeMIepaTyphl.

[IpoBepka TUMOTE3bl JUHEWHOW 3aBUCUMOCTHU JIJTMHBI CTOJIOMKA JKUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnrogenne wu3MeHEHHs BHYTPEHHEH DSHEpruM Tela B  pe3yibTaTe
TEeIJIonepeayr U padOThl BHEITHUX CHJL.

HccnenoBanue sBJICHUS TEIUIOOOMEHA TMPU CMEIIMBAaHUU XOJOJHOW H
ropstye BOJIBI.

Omnpenenenre KOJIUYECTBA TETUIOTHI, MOTYYEHHOTO BOJOW MPHU TETIOOOMEHE
C HArpeThIM METAJUIMYECKUM LIMJIUHAPOM.

OnpeneneHre MOIHOCTU TEIUIOBBIX NMOTEPH (3akoH HetoToHa-Puxmana).

Onpenenenue ynenbHON TEINIOEMKOCTH BEILIECTBA.

HccenenoBanne npolecca UCIapeHus.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Omnpenenenue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. Bs3aummopeictBue
3apspKeHHBIX Tell. 3akoH Kyrnona.

OnekTtpudeckoe mnojne. Hanpspk€HHOCTh 3nekTpudeckoro mods. [IpuHuun
CYNEPHO3ULIUN IIEKTPUUECKUX 0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUYECKUU 3apsil.
Crpoenue artoma. IIpoBoAHMKH, IUAIEKTPUKA U TOJYHPOBOJAHUKHU. 3aKOH
COXPaHEHHS HIEKTPUUECKOTO 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. Cuina Toka. JIEKTPUUYECKOE HAIPsHKEHUE. AMIIEpMETP
Y BOJIBTMETP B LIENU NOCTOSTHHOTO ToKa. CONMPOTUBIIEHHE MPOBOJHUKA. Y IEJIBHOE
CONPOTHUBJIEHUE BeniecTBa. 3akoH OMa juis yyactka nenu. [locienoBarenbHoe U
napajuielIbHOe COeAUHEHHUE MPOBOAHUKOB. D/]C B leNM MOCTOSHHOTO TOKA. 3aKOH
Oma s monuoit uenu. [IpaBuma Kupxroga. Pacy€r mpocThIX 3JEKTpHUECKUX
uenen. HenmnmHelHbIe 3JIEMEHTHI.

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

[ToctostHHBIE ~ MarHuTHl.  B3anMOAEHCTBHME  TMOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe nosie. MarHuTHOE 1ojie 3eMJIM U €ro 3HAUYCHUE JIJISl )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHoe Ton€ 3IIEKTpUYeckoro Toka. OnbeiT  Awmrepa.
[IpuMeHEHUE HIEKTPOMArHUTOB B TEXHHUKE. JIEHCTBHE MAarHUTHOTO IMOJS Ha
MpOBOJHUK ¢ TOKOM. Cuna Awmmepa U oOmnpeleiieHue €€ HampaBJICHHUS.
DIIEKTPOABUTATENL TMOCTOSTHHOTO TOKa. VCMONb30BaHWE 3JIEKTPOJABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.

Omneitel @apaned. SABiaeHue snekTpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHHU S ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIMM Ha BO300HOBIISIEMBIX HCTOYHMKAX HHEPTHHU. DKOJOTHUECKHE
po0JIeMbl SHEPIeTUKU. TOIITUBHBIC SJIEMEHTHI U AJIEKTPOMOOWIIH.

Jemoncmpayuu.

DJekTpu3anus Ted.

JIBa poja 2JIEKTPUYECKUX 3apsiI0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TeEl.

Y CTpOWCTBO U IEUCTBUE AJIEKTPOCKOTA.

DJIeKTpOCTaTUYECKAst HHAYKIIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

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

[IpoBOAHUKY U TUDJICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

DNEKTPUUECKUN TOK B )KUIAKOCTH.

["a30BbIii pa3psia.



N3Mepenue Cuitbl TOKa aMIIEPMETPOM.

N3mepeHue 3IeKTpUUeCKOT0 HAMPSKEHUST BOJIBTMETPOM.

Peocrar n MmarasuH cOnpoTHBIICHUN.

B3anmoieiicTBUE MOCTOSSHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3IeIEHUs MOJIHOCOB MAarHUTA.

MopenupoBaHuE MarHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB.

OmneiT Dpcrena.

MarHuTtHoe 1oje ToKa. DJIEKTPOMArHHmT.

JlelicTBME MarHUTHOTO MOJISI HA POBOJHUK C TOKOM.

DIIEKTPOIBUTATENb OCTOSHHOTO TOKA.

OneiTel @apajes.

DneKTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

OneITel 1O HAOMIOMEHUIO DJIEKTPU3AIMU TeJI MPU COMPUKOCHOBEHUH H
WHIYKIHUEN.

HUccnenoBanne JOEWCTBUS JJIEKTPUYECKOTO IO HAa NPOBOJHUKUA U
JIARJICKTPUKHU.

COopka 1 UCTIBITAHUE MIEKTPUUECKOM 1IETH MOCTOSIHHOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, POTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaIPsHKEHUS. Ha pe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBbITHI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh 3JEKTPUUYECKOTO COMPOTHUBIICHHS
MIPOBOJHUKA OT €ro JIJIMHBI, IUIOMAX MTONEPEYHOT0 CEYEHU U MaTepHaa.

OnpeneneHue yaeiabHOr0 CONPOTUBIICHUS TPOBOAHUKA.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  IOCIEI0BATEIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia MJid CWIbl TOKAa MpPU MAPATUIETBHOM COEIMHEHHUH
PE3UCTOPOB.

Omnpenenenue I/{C 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

[TpoBepka BeImoHEHUS 3aKOHA OMa JIJ1 MOJTHOW LIETIH.

N3ydeHne BOJIbTAaMIIEPHBIX XaPAKTEPUCTUK HETMHEUHBIX JIEMEHTOB (JIAMITBI
HaKaJMBaHUS I NOJYIPOBOJIHUKOBOIO IUOJA).

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYIIETO Yepe3 PE3UCTOP.

OmnpeneneHne MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIACIISIEMON Ha PE3UCTOPE.

Onpenenenue KII/] narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

W3y4yeHne MarHuTHOTO TMOJISl IOCTOSTHHBIX MAarHUTOB TPU UX O0BETUHEHUU H
pazziereHu .

HccnenoBanue 1eWCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.



OMBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJICUCTBUS KaTYIIIKHU C
TOKOM W MarHuta OT CHJIbl M HalpaBJ€HUS TOKA B KaTylIKE€ M OT HaJu4us
(OTCYTCTBUS) CEpACUHUKA B KaTyIIKE.

N3ydeHne neicTBUSI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue paboThl 371€KTPOIBUTATENS.

N3mepenue KIIJI anmekTpoaBUraTeibHONM yCTaHOBKH.

OnbITEl 1O  HKCCIEIOBAHUIO  SIBJICHUS JJICKTPOMArHUTHONM  HMHAYKIIUU:
UCCIIEIOBAaHUE N3MEHEHUI 3HAUCHUS U HAIIPABIICHHUS MHAYKIIMOHHOTO TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexanudeckoe pABwxeHue. MarepuanbHas Touyka. CrocoObl OmMCcaHUs
MEXaHUYECKOTO JABWKEHUS: TaOJIMYHBIN, rpapuueckuil, aHanutudeckuii. Cucrema
orcu€ra. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHHS.

BekTopHble BEIMYMHBI, ONEPALMU C BEKTOPAMHU, IIPOESKIHUU BEKTOpa. Pannyc-
BEKTOP MAaTE€pUAJIbHOM TOYKH, IIEPEMEIICHUE Ha IUIOCKOCTU. PaBHOMEpHOE
NPSAMOJMHEWHOE JBWKEHUE. HepaBHOMEpHOE TPSAMOIMHENHOE JIBUXKEHUE.
Cpennsis 1 MTHOBEHHAs CKOPOCTh T€JIa MPU HEPABHOMEPHOM JIBUKCHUU.

Yckopenue. PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUKEHUE. Y CKOPEHHE
cB0OOIHOTO MageHus. OnbIThl [anues.

['padrueckas mHTEpHIpEeTallvsd YCKOPEHUS, CKOPOCTH, MPOUJIEHHOTO MyTH H
MEPEMENICHUS ISl TPSIMOJIMHEUHOTO JBUKEHUS.

JIBr>keHue Tena, OpOIEHHOTO MOl YTIIOM K TOPU30HTY.

JIBM>KEHHUE 110 OKPYKHOCTHU. JIMHENHAasE CKOPOCTh, YIiIOBass CKOPOCTb, IIEPUOJL
¥ 4acTOTa OOpalieHus Ipyu paBHOMEPHOM JBHMIKEHUU MO OKPY>KHOCTU. CKOPOCTh U
YCKOpPEHUE MPH IBUKEHUU M0 OKPY>KHOCTH.

Bekrop cunbl. PaBHOAEHCTBYIOIMIAs CUa.

[IepBsiii 3ak0H HeroToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: Cujla TPEHUSI CKOJIbKEHHUS, CHUIIa
TpEHUs OKOs1, Apyrue Bubl TpeHus. KoapduumeHt tpenus.

JIBM>KEHHME TEN MO OKPYKHOCTH IO IEVUCTBUEM HECKOJIBKUX CHIL

3akon bepnymnu u noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATENbHBIC
amrmaparel, CyJa HAa NOABOAHBIX KpbUIbAX, AHTUKPBUJIO HAa CKOPOCTHBIX
aBTOMOOWIISX. [[BIKeHHe 1moe3/1a Ha MarHUTHOW TTOTYIIIKE.

Cuiia TSKECTM M 3aKOH BCEMHPHOIO TATOTEHHUS. [[BM)KEHME TEN BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwucie IiaHer BOkpyr Comuua). Ilepmas
KOCMMYECKasi CKOPOCTb. HEBECOMOCTB M EpETpy3KH.



PaBHOBecue marepuanbHON TOuku. AOcomoTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsixecTH.

Nmnynec Tema. W3menenme wummynsca. HMmnynsc cunbl.  Yhpyroe u
HEYIPYyroe B3aUMOJCHCTBUE. 3aKOHbI HM3MEHEHUS W COXPAHEHHUS WMITYJIbCA.
PeakTruBHOE IBUXEHUE.

Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TSDKECTH, YNPYTrOCTH,
Tperust. CBs3b SHEpruu u padbothl. [loTeHnanbHast SHEPTHs Tena, MOJHATOrO Hajl
MOBEPXHOCTHIO 3eMJn. [loTeHIManbHast SHEprus cxxaToi npyxuHbl. Kunernueckas
sHeprus. TeopeMa O KMHETUYECKOW SHEPruU. 3aKOH U3MEHEHHS U COXPAHECHUS
MEXaHHYECKOM YHEPTUH.

Hemoncmpauuu.

Habnronenne MexaHM4ecKOro ABMKEHUS Tejda OTHOCUTEIBHO Pa3HBIX TN
OTCYETA.

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

N3mepeHre CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.

HccnenoBanrie Npu3HAKOB PABHOYCKOPEHHOTO ABUKEHHUSI.

Habmroienue nBU>KeHus Tea o OKPYKHOCTH.

Habmroienue MexaHuyecKux SIBJICHHUM, MPOUCXOIALUIMX B CHUCTEME OTCUETa
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JBHWKEHUU OTHOCHUTEIBHO
KaOuHeTa (PU3UKH.

Habmronenue paBHoBecus Tel, CBOOOJAHOTO MaJCHUs, KOJIeOaHUs MasiTHUKA B
WHEPLHUAIBHBIX CUCTEMAX KaK MTOATBEPKICHUE IPUHIUIIA OTHOCUTEIBHOCTH.

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

HabGnrogenue paBeHCcTBa CUIT IPU B3aUMOJICHCTBUM TEJl.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

IIepenaua umiysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUH TEIL.

CoxpaHeHue UMITyJibca MpH a0COJIFOTHO HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHre NMITyJIbCa MPH YIIPYTOM B3aUMOJICHCTBUU.

HabGnrogeHnne peakTUBHOTO ABUKEHUS.

CoxpaHeHue SHEpruu Npu CBOOOIHOM Ma/ICHUU.

CoxpaHeHHE 3HEPTUHU TP ABHXKEHUM TeJ1a IO JECHCTBUEM MIPYKHUHBI.

Jlabopamopuvie pabomel u onvimel.

KoHcTpynpoBanue TpakTa Uisi pa3roHa W JaJIbHEHIEro pPaBHOMEPHOTO
JIBH>KCHUS IIAPUKA WIIN TEIIEKKHU.

Onpenenenne CpeaHEH CKOPOCTH CKOJIBKECHHSI OpycKa WM JIBHDKCHHS
HIapyKa M0 HAaKJIOHHOM IIOCKOCTH.



OnpeneneHue YCKOpPEHUs Teida MpU PABHOYCKOPEHHOM JBHXKEHUU IO
HAKJIOHHOM TUIOCKOCTH.

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

[IpoBepka rumoTe3bl: €civ MPU PaBHOYCKOPEHHOM JBUKEHUU 0€3 HauaJbHOU
CKOPOCTH IIyTH OTHOCSTCS KaK PsiJi HEYETHBIX YUCEII, TO BpEMEHA OJMHAKOBBI.

HccnenoBanue ABUXKEHUS Tella, OPOIICHHOTO MO/ YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTH  CUJIBI  TPEHHSI CKOJBXKEHUS OT  CHJIBI
HOPMAaJIbHOTO JJABJICHHUS.

Onpenenenue kodhGUIeHTa TPEHUST CKOIBKEHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

HccnenoBanrie 3aBUCUMOCTH CHJIBI YIIPYTOCTH, BO3HUKAIOIIEH B IPY>KUHE, OT
CTeNeHU eQopMalliy MPY>KUHBI.

Omnpenenenue pabOThl CUIIBI TPEHUS NMPU PABHOMEPHOM JBMIKEHUHU Teja IO
TOPU30HTAIBLHON TOBEPXHOCTH.

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

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: TIEPHO/T,
4acToTa, aMIUIMTyda. ['apMoHuueckue KkoyieOaHus. 3aTyXawIlue KoJeOaHus.
BoinyxieHHbIe KoneOanus. Pesonanc.

MareMatuyeckui U NOPYKUHHBIA MasTHUKU. [IpeBpaiieHue SHEpruu Inpu
K0JIe0aTEeIbHOM JBUKCHUU.

Mexannueckue BoJiHBL. [IpomonbHble M monepeuHble BOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJIH: uHTepdepeHuus u nudpaxuus. JjiMHa BOTHBI U CKOPOCTh €€
pacripocTpaHeHus. MexaHnueCcKre BOJHBI B TBEPJIOM TeJie, CEHCMUUECKUE BOJTHBI.

3Byk. PacnpocTpaneHue u OTpaxeHHE 3BYKa. ['pOMKOCTHh 3ByKa M BBICOTA
ToHa. Pe3zonanc B akycrtuke. WHppa3Byk u ynbrpasByk. Hcnonb3oBaHue
yJIbTpa3ByKa B COBPEMEHHBIX TEXHOJIOTHSX.

Hemoncmpauuu.

HaOmronenne konebGaHuii Ted TOA JACHCTBUEM CHJIBI TSXKECTHU UM CHUJIBI
YIOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJIEOAHUM U pe30HaHca.

Pacnpoctpanenue npo10ibHBIX U MTOMEPEYHBIX BOJIH (Ha MOJIEIH).

Hab6mronenune naTepdepennnu u qudpakiiui BOJIH Ha TOBEPXHOCTH BOIBI.

Hab6nronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuvie pabomel u onvimel.



Omnpenenenre 4acToOThl U MEpUo/ia KoeOaHU MaTeMaTHYeCKOro MassTHUKA.

Omnpenenenre 4acTOTHI U IEPUOIa KOJICOaHUH IPYKUHHOTO MasiTHUKA.

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

HccnenoBanre 3aBUCUMOCTH TIEpHO/ia KOJIeOaHUM MPYKMHHOTO MasTHUKA OT
Macchl Irpy3a.

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

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH NIEPHOJIa KOJIeOaHUHN MPYKUHHOTO
MasiTHUKA OT MACChl Ipy3a U KECTKOCTH MPYKUHBI.

W3mepenne yckopeHus CBOOOTHOTO MaCHHUS.

Paznea 10. D1eKTPOMATHUTHOE 1MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJIe.  DJIEKTpOMarHuTHele  BOJHBI.  CBoiCTBa
ANEKTPOMArHuTHbIX BOdH. lllkana »iekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JUISi COTOBOM CBsi3W. Panmosokanus. Kocmuueckas
CBS3b.

DJIeKTpOMarHuTHas npupojia ceeta. CKOpocTh cBeTa. BOIHOBBIE CBOMCTBA
cBeTa: uHTephepeHIus U TUPpaKIus.

Jlemoncmpayuu.

CBOMCTBA PJIEKTPOMATHUTHBIX BOJIH.

HNuTtepdepenus u nudpakuus cBera.

Jlabopamopnvie pabomul u onvimaol.

N3yyeHue CBOWCTB AJIEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOHJIBHOTO
TenedoHa.

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

Paszgea 11. CBeroBblie siBJICHHS.

JlyueBass Mogzenb cBeTa MW TreOMETpUYEcKas onTuka. VCTOYHHMKHM CBeTa.
[IpssmonuHeiiHOoe pacnpocTpaHeHue cBeta. 3atMeHuss ConHma wu JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxkeHus cBeta. llocTtpoeHue
M300pakeHN, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomiienue cBeta. 3akoH npesomiieHus cBeta. [lomHoe oTpaxeHue cBera.
Hcnonb30BaHrEe MOJHOTO OTPAXKEHUS B ONTUYECKUX CBETOBOJIaX, ONTOBOJIOKOHHAS
CBSI3b.

Jlunza, xonx mnyderr B nuH3e. Popmyna TOHKOM JuH3BL. IlocTpoenue
U300pakeHni, CHOPMHUPOBAHHBIX TOHKOM JMH30M. OnTuyeckas cucrema
doToanmapara, MHKpPOCKONMa M Tejeckoma. [ma3, Kak omnThYeckas CcucTema.
bin30pyKoCTh ¥ JAIBHO30PKOCTD.

Paznoxenue Oemoro cBera B crekTp. Onbeitel HetoTona. CroxeHue
CHEKTpalIbHBIX IBETOB. Jlucniepcust cBeTa.



Hemoncmpauyuu.

[IpssMOIMHENHOE pacpOCTPaHEHNE 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 ¢oToanmapara, MUKPOCKOTA U TEJIECKOIIA.

Mopens rna3sa.

Pa3noxenue 6e0oro cBera B CIEKTP.

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

Jlabopamopnvie pabomul u onvimaol.

HccenenoBanne 3aBUCUMOCTH yIUIA OTPaKEHUs CBETOBOTO Jiyda OT YyIJa
TaJICHUS.

N3yyeHue cBOMCTB N300paKEHUSI B INIOCKOM 3€pKalie.

HccnenoBanre 3aBUCUMOCTH yTJla MPEJIOMIIEHUS OT yTila MaJicHUs CBETOBOTO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[TonyueHnne n300pakeHU C TOMOIIBIO COOMPAIOIIEH JTUH3BI.

OmnpeneneHue (POKYCHOIO PACCTOSIHUS M ONTUYECKON CHUIIBI COOMparolieu
JIVH3BI.

OnBITHI TIO PA3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

OneITHl 1O BOCHPHUATHIO IIBETa NPEIMETOB MPU UX HAOIIOJACHUH 4Yepes
L[BETOBbIE (DPUIIBTPBI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omnwitel Pesepdopna u mianerapHass mojenb atoma. Mognens atoma bopa.
Hcnyckanue u normouieHue ceeta aroMoM. KBaHTel. JInHeWyaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u raMmma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. Hyxionnas wmopens artomHoro snpa. M3orombsl.  PamnoakTuBHBIE
npespanieHus. [lepuon monypacnana atomHbix siaep. JleicTBue paanoakTUBHBIX
W3JIyYEHUW HA )KUBBIE OPraHU3Mbl. 3alUTa OT PAIMOAKTUBHOTO U3ITyUYCHUSI.

SnepHble peaknuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b MacChl W SHEpruu. Peakuwu cuUHTE3a U
nenenust spep. Mcrounuku sHepruu ConHua W 3BE3N. SlnepHasi >HEpreTHKa.
DKoJIOTUYECKHE MPOOJIEMBI SIACPHON YHEPTETUKH.

Hemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U MOTJIONIEHUS.

CrekTpbl pa3IuyHbIX Ta30B.



CnexkTtp Bogopoaa.

HabGnronenue tpekoB B kamMepe Buibcona.

PaboTa cuéTunka HOHU3UPYIOMINX U3TYUCHHI.

Peructpanus u3nydeHus NpupoIHbIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnvie pabomul u onvimaul.

HabnrogeHue CrulonHbIX U JINHEWYaThIX CIEKTPOB U3ITyUEHHUS.

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

N3mepenne paanoakTUBHOTO (OHA.

IHoBTOPHUTEIHLHO-00001AIOIIUI MOLYJIb.

[ToBTOpUTENHEHO-0000IIAOMINK MOAYJIb IPEAHAZHAYEH I CUCTEMATH3ALUU
u  0000IEeHWS TPEIMETHOTO  COACPKAaHWA W OMbITa  JICSITCIBHOCTH,
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 IPaMOTHOCTH: OOBSCHEHUE U ONKCAHUE SBJICHUI HA OCHOBE
OPUMEHEHUs1 (U3NYECKUX 3HAHUN, MCCIENO0BATENIbCKUE NEHCTBUS (BBIIBHIKEHUE
TUIIOTE3, NMOCTAHOBKA LENM U IUIAHMPOBAHUE HMCCIEIOBAaHUS, aHAIW3 JAaHHBIX U
MOJIy4€HHUE BBIBOJIOB).

[TpenmoutuTenbHON  QOpMON  OCBOEHHST MOAYJIA SIBISETCS MPAKTUKYM,
porpamMma KOTOpOTO BKJIFOUYAET:

pelleHre 3ajad, OTHOCSIIMXCS K pPa3IMYHbIM pas3fellaM U TeMaM Kypca
(GU3HMKHY, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE Pa3HbIX Pa3IeiioB;

BBINIOJIHEHHE JTA0OPATOPHBIX padOT M ONBITOB (BKJIIOYAsi pabOTHI U OMBITHI U3
IEpEYHE K pa3fenaM Kypca) B YCIOBHUSAX CaMOCTOSATENIBHOIO IJIAaHWUPOBAHUS
IPOBEJICHUS UCCIIE0BaHMs, BbIOOpa 1 000CHOBAaHUSI METOAA U3MEPEHMSI BEIUUNH,
COOPKHU SKCIIEPUMEHTAIIbHON YCTaHOBKU;

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

paboTy HaJ rPYNIOBBIMU WM UHAUBUAYATLHBIMU MPOEKTAMHU, CBSI3aHHBIMU C
coJiep>KaHreM Kypca (PU3UKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIONIETO MOIYJISI MOXKET 3aKaHUMBATHCS
IPOBEJCHUEM JUAarHOCTUYECKONW paboThl 3a Kypc (pU3MKK yriayOiIEHHOTO ypOBHS,
BKJIIOYAIOLIEH 3aJaHusl Pa3HOrO YPOBHS CIIOKHOCTH. Pe3ynbTaThl BBITOJIHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTH O0YYarOIINXCs



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



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

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

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromierocss OyayT cpopMupoBaHbl CIEIYIONINE JIUUHOCTHBIE Pe3yJIbTaThl B
YaCTHU:

e l)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 3THUYECKUX MPOOJEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAJIbHO-ITUYECKUX MPHUHIUIOB B JEATCIBHOCTH
Y4EHOTO;

o 3)acmemuueckozo 60CHUMAHUA:

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

o 4)uennocmu HaAYUHO20 NOZHAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUSI MHpPA, OCHOBBI Pa3BUTUS TEXHOJOTWHM, BAXKHEHILIEHW COCTaBIAIOLICH
KYJIbTYPHI,

OpUEHTAlUsl B JACATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI IPUPOJIBI;

pa3BUTHE HAY4YHOM JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIEI0BATEIbCKON
JEATEIIbHOCTH;

e 5)gpopmuposanusn Kynomypol 300p06bsa U IMOUUOHATLHO20 O1A20N0IYHUA:

OCO3HaHWE LIEHHOCTH Oe3omacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBWJ O€30MacHOrO TIOBEJCHUSI Ha
TPAHCIIOPTE, Ha JOporax, C SJEKTPUUYECKHM U TEIUIOBBIM OOOpYyJOBaHUEM B
JIOMAIITHUX YCIIOBHUSIX;

chOpMHPOBAHHOCTh HaBbIka pedJeKkcud, MPU3HAHUE CBOETO TMpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYroro 4ejaoBeKa;



e 6)mpyooeozo eocnumanus:

AKTUBHOE YYacCTHE B pEIIEHWU MPAKTHYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeIbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKONH M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

HMHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

e 1)IKON02UUECKO20 BOCNUMAHUA:

OpUEHTAlUS Ha MpPUMEHEHHE (PU3MUECKUX 3HAHWUW AJIA pelleHus 3aaad B
00JaCTH  OKpyXKaromieil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OIEHKA UX
BO3MO>KHBIX MOCJIEACTBUAN JIJIsI OKPYKAIOIIEH CPEJIbI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJOTMYECKHX MpolieM M MmyTed ux
pElLIeHHS;

e 8)adanmavyuu K UIMEHAIOWUMCA YCII0GUAM COUUATIbHOU U RPUPOOHOU
cpeowl:

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

NOBBIIIEHUE YPOBHS CBOEM KOMIETEHTHOCTH 4Yepe3 MPaKTHYECKYIO
NeSATEIbHOCTD;

noTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHWUU, YMEHUU (HOPMYIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX O0BEKTAX U SIBICHUSIX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JacTH
busuky;

IUIAHUPOBAHUE CBOETO PAa3BUTHUA B TNPUOOPETEHHH HOBBIX (HU3MUYECKUX
3HAHMU;

CTPEMJICHUE aHATTM3UPOBATh U BBISBIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BAaHUEM (PU3UUECKUX 3HAHUM;

OLICHKA CBOMX JEWCTBUM C YYETOM BIMSHUS HAa OKPYKAIOIIYHO Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIECTBUM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynabTaTe OCBOCHHS TporpaMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocsi OyayT copMUpOBaHbl MeTaNpeAMeTHbIEe
pe3yJabTaThl, BKIIOYAIOIINE TI03HABATEILHBIC YHUBEPCATIbHBIC YICOHBIC JCHCTBYS,
KOMMYHUKATHBHBIC  yYHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble Jornyeckue aefcTBus:
BBISIBIIATH M XapaKTepU30BaTh CYIIECTBEHHBbIC TMPU3HAKH OOBEKTOB
(s1BIEHUI), KIIaCCU(PUIUPOBATH HX;



BBISIBIIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUUS] B pacCMaTpUBaEMbIX (haKTax,
JAHHBIX U HAOJFOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHHUSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
ABJICHUM W IPOIECCOB, JEJIaTh BBIBOJBI C HCIIOIb30BAaHUEM JEAYKTHUBHBIX H
WHIYKTUBHBIX  YMO3AaKJIIOUEHUM, BBIABUIAaTh THUIOTE3bl O  B3aUMOCBS3AX
(bU3UYEeCKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpATH CIOCO0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUaHTOB PEILCHHUS, BHIOOpP Haubojee MOIXOJSIIET0 C
y4E€TOM CaMOCTOSITENIbHO BBIICICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCITOJIB30BaTh BONPOCHI KaK HCCIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;

IPOBOJUTH MO CaMOCTOSTEIBHO COCTaBJICHHOMY IUIaHY OIBIT, HECIOKHBIM
bu3UeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBIICHUS;

OILICHMBATh HA MIPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, TTOTYUCHHYIO
B XO/JI€ UCCJIEOBAHMS WJIU SKCIIEPUMEHTA;

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

IPOrHO3UPOBATh BO3MOKHOE JajibHEIIee pa3BuTue (PU3MUECKUX MTPOLIECCOB,
a TaKKe BBIJBUTATh MPEIIOJIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBUAX H
KOHTEKCTaXx.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METONbI, UHCTPYMEHTHI M 3aIllPOChl MPU IMOUCKE U
oTOope UH(POPMAIIUU UITU JAHHBIX C YYETOM MPEIJIOKEHHON yueOHOM (hr3MUecKoit
3a/1a4y;

aHaJIM3UPOBaTh, CHUCTEMATU3UPOBATh W UHTEPIPETUPOBATH HH(OpPMAILIHIO
Pa3JIMUHBIX BUJOB U (HOPM TPECTABIICHHUS;

OIICHMBATh HANEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIJIOKECHHBIM
yauTeneM Wik chOpMyITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHUMANbHYIO  (QOopMy  IpEACTaBICHUS
uH(OpMAlMM U WUIIOCTPUPOBATH pEIIaeMble 337a4d HECIOXHBIMH CXEMaMH,
JyarpaMMamMu, MHOM TpaduKoil 1 UX KOMOMHAILUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XO0JIe OOCYXJEeHHs ydyeOHOro maTepuana, pe3yJbTaToB J1a00paTOPHBIX
paboT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXJIaeMOM TeMbl U
BBICKA3bIBaTh WJEW, HALECJICHHbIE Ha PEIICHHE 3aJaud MW [OAJEpKAHUE
OJ1aroKeIaTeIbHOCTH OOIIEHHUS;

COIOCTABIISATh CBOU CYXKJICHUSI C CYXIACHUSIMU IPYTUX YYACTHUKOB TUAJOra,
OoOHapy>KUBaTh Pa3IMuME U CXOJCTBO MO3UIIUI;

BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;



nyOIMYHO TMPEACTABIATH PE3YJIbTAThl BBHIMOIHEHHOTO (PU3UYECKOTO OIBITA
(3KCnIEpUMEHTA, UCCIEOBAHUS, IPOEKTA);

MOHMMATh U HCIIOJIB30BATh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUIYaIbHOU
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LEIH COBMECTHOW JESATENIbHOCTH, OpPraHU30BBIBATh JEHCTBUS IO
€€ JOCTWIKEHUIO: pacHpelesaTb poJd, OOCYXAAaTh IPOLECCHl W PE3yJIbTaTh
COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBITNIOJIHATh CBOIO YacTh padOThI, AOCTUTas KayeCTBEHHOI'O pe3yibTara II0
CBOEMY HAIIPAaBJIICHUIO M KOOPAMHUPYS CBOMU JIEHUCTBUSA C JPYIMMH 4YJICHAMU
KOMaH/1bl;

OLICHMBAaTh KauyeCTBO CBOEro BKJaJa B OOMMHA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENILHO C(HOPMYTHMPOBAHHBIM YUaCTHUKAMU B3aUMOCHCTBHSL.

PeryasiTuBHbIE YyHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

BBISBJISITH MPOOJIEMBI B )KU3HEHHBIX M YUCOHBIX CUTYyaIUsAX, TPEOYIOMIUX IS
pereHus: GU3NUEeCKUX 3HAaHUM;

OpPUEHTUPOBAThCA B  PA3JIMYHBIX  MOAXOJAaX  NPHUHATUA  PEUICHUU
(MHAMBUyATBbHOE, TPUHSATHUE PEUICHUSI B TPYIITIE, IPUHATHE PEIICHUN TPYIIO);

CaMOCTOSITEJIbHO COCTABJISTh QJITOPUTM PEIICHUS (PU3MUECKON 3aayu WU
IJIaH HCCIEOBaHUS C Y4YETOM HUMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MO>HOCTEM, apryMEHTUPOBATH MPEIJIaracMbI€ BAPUAHTHI PEIICHUN;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

JlaBaTh aJICKBAaTHYIO OLEHKY CUTYaIlMHU U MIpeJiarath jiaH e€ U3MEHEHUS;

OOBSCHATh  TPUYMHBI  JIOCTHKEHUS  (HEIOCTM)KCHHS)  PE3YJIbTaTOB
NeSTeILHOCTH, IaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEATECIBHOCTH (B TOM YHCJIE B XOJ BBIIOJTHEHUS
(U3UYECKOTO KCCIENOBaHUSI WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENIBbCTB,
W3MEHUBIIMXCS CUTYyallui, yCTAaHOBJIECHHBIX OLTMOOK, BOSHUKIIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHUSIM.

CTaBUTH ce0s1 HA MECTO JIPYroro 4esloBeKa B XOJ€ CIopa WM JUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYToro.

MpU3HaBaTh CBOE MPaBO Ha OMIMOKY MpH pelieHuu (PU3NUEeCKUX 3a7ad Wik B
YTBEPKICHUSIX HA HAYYHbIE TEMBI U TAKOE K€ MPaBO JPYroro.



MNPEIMETHBIE PE3YJIBTATBI
K konmy oOyueHuss ¢ 8 knacce mpenMeTHbIE pe3yabTaThl Ha YriyOJIeHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATUSA (Macca M pa3MEpPbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJl, arperaTHbleé COCTOSHUS BEILLIECTBA, KPUCTAJUIMYECKUE U
amop(HBIC TeJa, HACBHIIECHHBIM M HEHACBHIIEHHBIA Map, CIOCOOBI HW3MEHEHHS
BHYTPEHHEW OHEPIUM, DJJIEMEHTAPHBIA DJIEKTPUYECKUM 3apsld, IPOBOJHHKHU,
HOJIYTIPOBOHUKHU, JTUJIEKTPUKU, UCTOUYHUKHU [TOCTOSSHHOTO TOKA, SJEKTPUUECKOE U
MarHUTHOE TOJIS, ONTHUYECKass CUCTEMA) U CHMBOJIMYECKHH SI3bIK (DU3UKU TpU
pelIeHNN y4yeOHBbIX U MPAKTUUECKUX 3a/1a4;

YBEPEHHO pa3iinyaTh SIBJIICHUS (TEIJIOBOE paCIIMpEHHE (C)KaThE), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAYMBaHUE, KalWUISPHBIE SBICHUS,
UCIapeHue, KOHJAEHCAlus, IUIaBJIEHUE, KpUCTAUIM3allls, KHUIIEHHWE, CIIOCOOBI
Teruionepesauu (TerIoNpOBOAHOCTh, KOHBEKIUS, U3yUEHHUE), TEIUIOBbIE MOTEPH,
AIEKTpU3aLUsl TEJ, B3aUMOJCHCTBUE 3apsA/iOB, JCHCTBUS SJEKTPUUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJEHCTBUE MArHUTOB, JEHCTBUE MATHUTHOT'O MOJS Ha
IPOBOJHUK C TOKOM) IO ONHCAHUI0 HX XapaKTEPHBIX CBONCTB M Ha OCHOBE
OTIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBIICHUE;

pacno3HaBaThb  MPOSIBICHHE  W3YYEHHbIX  (PU3MUECKUX  SBICHUM B
OKpyXkaromeM wmupe (B TOM uucie (U3HYECKUE SBJICHUS B MPUPOJIE:
MOBEPXHOCTHBIE W KalWJUISIPHBIE SBJICHHUS B MPUPOJE, KPUCTAIBI B MHPUPOJE,
uznyuyenue CoiHua, 3aMep3aHue BOJIOEMOB, MOPCKHE OpH3bl, 00pa3o0BaHUE POCHI,
TyMaHa, WHEs, CHera, JJIEKTPUYECKUE SIBIEHUS B aTMocdepe, 3IEKTPUYECTBO
KHUBBIX OPTaHU3MOB, MarHUTHOE T0Jie 3eMJH, Apeiid MOIHCOB, POJIb MATHUTHOTO
noyiss JUisl KU3HM Ha 3emMjie, MOJSPHOE CHUSHUE), MPU OBTOM [EPEBOJIUTH
MPaKTUYECKYI0 3aJadyy B Y4YeOHYIO, BBIJIEHATh CYILIECTBEHHbIE CBOMCTBA
(mpu3HaKu) HU3MYECKUX SIBICHHM;

OINKCHIBaTh HU3Y4YCHHBIE CBOMCTBA TeN W (UINYECKUE SIBICHUS, UCIOJB3YS
¢u3nueckue BeIWYMHBI (TeMmMIepaTrypa, BHYTPEHHSII DHEpPrusi, KOJUYECTBO
TEIJIOTHI, paboTa rasa, yAelbHas TEIJIOEMKOCTh BEIIECTBA, YAENbHAs TEIIOTa
IUIaBJICHUS, YENbHas TEeIuioTa NmapooOpa3oBaHMs, yJelbHas TEIUIOTa CropaHus
TOIINBA, KO3 (PUIIMEHT MOJIE3HOTO ACUCTBUS TEIUIOBOM MAIIMHbBI, OTHOCUTEJIbHAS
BJIQXXHOCTh BO3JYyXa, DJIEKTPUYECKHM 3apsij, CHJIa TOKa, JJIEKTPHUYECKOE
HaIpspKeHUe, COMpOTHBIEHHE NpoBoAgHMKa, DJ[C B LlenM MNOCTOSSHHOTO TOKa,
AIEKTPUUECKOE VYAEJIbHOE COMPOTUBJICHUE BEIIeCTBA, pabdoTa U MOIIHOCTh
AIIEKTPUYECKOTO TOKA), PU ONMMCAHUU MPABUIBHO TPAKTOBATh (GU3UUYECKUN CMBICT
UCIIOJIb3YEMbIX BEIUYMH, MX OOO3HAUEHUS U €IUHHUIBI (PU3UYECKHUX BEITUYHUH,
HaXOAUTh (HOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEITUUYHMHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH IpaKu U3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMUNH;



XapaKTEepU30BaTh CBOMCTBA Tel, (U3MUECKUE SBJICHHUS H IPOIIECCHI,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TE€OPUU CTPOECHUS
BCI[ECTBA, YPAaBHCHHE TEIUIOBOTO OallaHCa, 3aKOH COXPAHCHUS DJIECKTPUUCCKOTO
3apsna, 3akoH KysjoHa, NpUHIUI CYNEpPHO3ULIMM BJICKTPUUYECKUX MOJeH, 3aKOH
Owma nnst yyacTka 1enu, npasuia Kupxroda, 3akon OMa 1iist moaHOM 1enu, 3aKoH
Jxoynsa-JIeHnia, 3aKOH COXpaHEHUs SHEPruu, MPU ITOM pa3IudaTh CIOBECHYIO
(bOpMYITHMPOBKY 3aKOHA U €T0 MaTEMaTUYECKOE BhIPAKCHNUE;

CTPOUTH MPOCThIE (PU3UUECKHE MOJEIU pPeaJbHBIX OOBEKTOB, MPOILIECCOB U
SBJICHUM, BBIJCNATh IMPU HTOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SIBICHUH, MPUMEHITh (U3MUECKUE MOJCIHU JJIs1 OOBSICHEHUS
(bU3UYECKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a/1a4;

OOBSCHATH (PU3UUYECKHUE SIBJICHUS, TIPOIIECCHI U CBOMCTBA TEJI, B TOM YHCIIC U B
KOHTEKCTE€ CHUTyaluld MPaKTUKO-OPHUEHTUPOBAHHOTO XapakTepa, M pelaTh
KaueCTBEHHbIC 337]aud, B TOM YHCJIE TPEOYIOIUE YHCICHHOTO OLICHUBAHUS
XapaKTePHbIX 3HAYCHUN (PU3MYECKUX BEIMYMH, IPU 3TOM BHIOUpATH aJCKBATHYIO
(U3UYECKYI0 MOJIEJb, BBISBIISITh MPUUYUMHHO-CIICICTBEHHBIE CBS3U M BBICTPAUBATh
JIOTUYECKYIO0 IIETIOYKY PACCYXKJIEHHM ¢ Omopod Ha U3y4YEHHbIE CBONCTBA
bu3nUecKux SBICHUM, PU3NUECKUe 3aKOHBI, 3aKOHOMEPHOCTH U MO/IEIH;

YBEPEHHO pelaTh pacy€THbIe 3amauu (¢ omopod Ha 2—3 ypaBHEHHs) IO
M3y4yaeMbIM TeMaM Kypca (PU3MKHU, BbIOMpasi aJeKBaTHYI0 (PU3UYECKYIO MOJIEIb, C
WCIIOJB30BaHUEM 3aKOHOB W (POpMYJ, CBS3BIBAIOIIMX (PU3MUECKHE BEIUYUHBI,
3alUChIBaTh KPaTKOE YCJIOBUE M pa3BEPHYTOE PEIICHUE 3alaud, BBISBISATH
HEJIOCTAOIINE WJIM U30BITOUHBIE JTaHHBIE, 0OOCHOBBIBATH BHIOOP METOA PEIICHUS
3a/1aud, HCMOJb30BaTh CIPABOYHBIE JAHHbBIE, NPUMEHATh METOAbl aHAJIN3a
pa3MepHOCTEN, UCTOb30BaTh IpaduyecKue METOAbl PEIICHUs 3ajiad, MPOBOJIUTH
MaTeMaTH4YeCKHe TMpeoOpa3oBaHUsi W Pacu€Thl, OIEHUBATh PEATUCTUYHOCTD
MOJIYYCHHOTO 3HA4YeHUs1 (PU3NYECKON BEIMYMHBI W OMPENETsATh Pa3MEPHOCTh
(bU3MYECKOM BEIIMYMHBI, TOTYYECHHOM MPU PEIICHUH 33/1a4K;

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh TMPU MOMOIIHU
bu3nYecKux METOJO0B, M TMpejjiarath OPUEHTUPOBOUHBIA CIIOCOO peElIeHus, B
OMMCAaHWU  HUCCIEIOBAHMUS  pAClO3HaBaTh  MPOBEPSIEMOE  MPENOJI0KEHUE
(TUMOTE3Y), UHTEPIPETUPOBATH MOJTYUCHHBIN PE3YNIbTAT;

MIPOBOJIUTH OTBITHI MO HAOMIOACHUIO (DU3UUYECKUX SIBJICHUN WM (DU3UUECKHUX
CBOMCTB Tei (KamwUISpHBIE SIBICHUS, 3aBUCHUMOCThH JABJICHHS BO3JyXa OT €ro
o0béMa M TeMmIlepaTypbl, CKOPOCTH IIpoIlecca OCThIBaHUSI (HArpeBaHus) MpHU
M3JIy4YEHUH OT I[BE€Ta HW3JIy4arolleil (Moriomarmnieil) noBEPXHOCTH, CKOPOCTh
UCIAPEHHS] BOJBI OT TEMIEPATyphl JKUAKOCTH M IUIOMAAM €€ TOBEPXHOCTH,
ANEKTpU3alUs TEI U B3aUMOJICUCTBUE AIEKTPUUYECKUX 3apsiioB, B3aUMOJICHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3yaJIM3allisl MATHUTHBIX MOJIEH TTOCTOSIHHBIX MAarHUTOB,



JEUCTBHAS. MAarHUTHOTO TOJIA HA MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA 3JIEKTPOABUIATENS MOCTOSHHOIO TOKa): (OPMYyIHMPOBATH MPOBEPSIEMOE
npeanoyiokeHne  (TUIOTe3y) O  BO3MOXHBIX — pe3yfbTaTax  HaOJIOICHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 H30BITOYHOrO Habopa 00OpyIoBaHMS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

OPOBOAUTH TpPSIMbIE M KOCBEHHBIE HW3MEpPEHUs (PU3NUECKUX BEITUUYMH
(Temneparypa, OTHOCUTENbHas BIAXHOCTh BO3[yXa, CHJIa TOKa, HAaIpPSIKEHUE,
ylenabHas TEIUIOEMKOCTh BEILECTBA, CONPOTHBIICHWE IPOBOJHUKA, padboTa Hu
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIb30BAHUEM AHAJIOTOBBIX U LIMPPOBBIX
npuOOpoB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpEHHUs, (UKCUPOBATHh IMOKA3aHUs
npuOOPOB, HAXOAUTh 3HAUECHUE M3MEPSEMOI BETMUMHBI C TOMOUIBIO YCPEAHEHUS
PE3yJABTAaTOB CEPUM U3MEPEHUM U OLICHUBATH MOTPELIHOCTD U3MEPEHUM;

IPOBOJNUTH HKCIEPUMEHTAIbHBIE MCCIEIOBAHUS 3aBUCUMOCTEN (PU3MUECKHUX
BEJIMYMH (3aBUCHMOCTb JIaBJICHUS BO3AyXa OT €ro o0béMa M HarpeBaHMsl WU
OXJIQXKJICHHUS, UCCIEA0OBaHUE SIBJICHUS TEIII000MEHA IPHU CMEILIMBAHUY XOJIOJHOU U
ropsiyed BOJBI, 3aBUCHMOCTb CONPOTUBIEHUSA TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOLIAAN TOMEPEYHOr0 CEYEHHs] M YAEJIBbHOIO CONPOTUBJIEHUS BELIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, IPOTEKAOIIETO0 Yepe3 MPOBOJHUK, OT HAIPSDHKEHUS Ha
IIPOBOJIHUKE, MCCIIEIOBAHUE IOCIEAOBATEIBHOIO U IAPAJUIEIBHOTO COEAUHEHUN
IIPOBOJTHUKOB): COBMECTHO C Y4YUTEJIEM (POPMYJIHpPOBATh 3aJady U THUIIOTE3Y
UCCJIEIOBAHMS, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIENOBAHHME, CAMOCTOSITEIBHO
coOUpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLUH,
IPEJCTaBIISITh MOJTYYEHHbBIE 3aBUCUMOCTH (PU3HUECKUX BEJIMYUH B BUJAE TAOJIUL U
rpaMKoB, OLEHUBaTh MOTPEIIHOCTH, JelaThb BBIBOJABI 10 pe3ysibTaTaM
UCCJIeI0BAHNUS;

cobmoaTh mpaBuia Oe30macHOro Tpyda mpu padbore ¢ J1abopaTOpHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHLIUIBI JEHCTBUS U3yUYEHHBIX MPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OomUcaHus (B TOM
YHUCJe: CUCTeMa OTOIUIEHUS JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIEpMETp,
BOJIbTMETP, CUETYUK DJIEKTPUUECKON SHEPIUH, AJIEKTPOOCBETUTEIbHBIE TPUOOPHI,
HarpeBaTelbHbIE  AJIEKTPONPUOOPHl  (NIpUMEPhI), MPEAOXPAHUTENIM U HX
OpUMEHEHHEe B OBITY W TEXHHUKE, IPUMEHEHUE I[IOCTOSHHBIX MAarHMuTOB,
AJIIEKTPOMATrHUTOB, 3JIEKTPOJIBUraTEIb MOCTOSIHHOTO TOKA), MCIOJb3Ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBJICHHUM, HEOOXOAUMbIE (PUIUYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOWCTBA U  HU3MEPUTEIIbHBIE
npuOOpbl MO CXeMaM M CXEMAaTU4YHBIM PUCYHKaM (KHUIKOCTHBIM TEpMOMETP,
TEPMOC,  TMCHUXPOMETpP, TUTPOMETP, JIBUTaTelb BHYTPEHHErO0  CrOpaHMS,



AIIEKTPOCKOI, ~ PEOCTaT), COCTaBISATh CXEMbl JJIEKTPUUYECKHX Lemed ¢
MOCNIEZIOBATEAbHBIM M TApaUIeTbHBIM COCJUHEHHEM JIIEMEHTOB, pa3iuyas
YCIIOBHBIE 00O3HAUEHUS IJIEMEHTOB AJIEKTPUUYECKUX IICTICH, UCIOJIb30BATh CXEMBI
U CXEMaTUYHbIE PUCYHKH U3YUYEHHBIX TEXHMUYECKHX YCTPOWCTB, U3MEPHUTEIBHBIX
npuOOpPOB M TEXHOJIOTUYECKUX IPOLIECCOB IMPU PEIICHUU y4eOHO-IIPAKTUYECKUX
3ajad4;

IPUBOJIUTH MPUMEPHI (HAXOAUTHh WH(POPMALIUIO O MPUMEPAX) MPAKTHIECKOTO
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXKU3HU Ui OOecreueHus
Oe3omacHOCTH Ipu oOpallleHuu ¢ npudopaMu M TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIoLIEH CpeIe;

OCYIIECTBISATH MOUCK UH(pOpMarmu Gpu3ndeckoro conaepkanus B HTepHere,
CaMOCTOSITENILHO  (POPMYJIHMpYysl TMOUCKOBBIM 3ampoc, Ha OCHOBE HUMEIOLIMXCS
3HaHUW M CpaBHEHUS JIONOJHUTENIBHBIX HCTOYHHMKOB BBIACIATH HH(POpPMAIUIO,
KOTOpasi SIBJSIETCSI MPOTUBOPEUNBOI HITM MOXKET OBITh HETOCTOBEPHOM;

UCTIONb30BaTh TPU BBHIMOJTHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
auTepaTypy (pU3MUEecKOro coaep)kaHus, CIPaBOYHBIC MaTepUANbl, PECYPCHl CETH
WuTepHer, BnaneTs Npu€MaMU KOHCIEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uHGOpMaIMU U3 OJJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUS,
0000112 nH(pOpPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3HUECKOTO COACPKAHUS, B
TOM  4Yuclie MNyOJUYHO  MPEACTaBIATh  PEe3yJbTaThl  IPOEKTHOM  Win
UCCIIEIOBATENBCKOM 1€ATEIBbHOCTH, IPU 3TOM I'PaMOTHO HUCIIOJIb30BATh N3YYEHHbBIN
NOHATUMHBIM  ammapar  Kypca  (U3MKH,  CONPOBOXIATh  BBICTYIUICHUE
MPE3CHTAIUEN;

NP BBHIMIOJTHEHUN YYEOHBIX MPOEKTOB W MCCIENOBAaHUN (PU3NYECKUX TPOIECCOB
pacnpenensatb OO0S3aHHOCTH B TpYIIE B COOTBETCTBUM C MOCTaBJICHHBIMU
3aJjayaMM, CJEIUTh 3a BBIIOJHEHUWEM IUIaHA JIEMCTBUN U KOPPEKTUPOBATH €TO,
aJIecKBaTHO OIICHMBATh COOCTBEHHBIM BKJaa B  ACSITENBHOCTh TPYIIIBI,
BBICTpAaWBaTh KOMMYHHMKAaTHBHOE B3aUMOJICHCTBHE, TPOSBISS TOTOBHOCTH
paspeniatb KOH(IUKTHI.

K koHuy oOyueHust ¢ 9 knacce npeIMETHbIE pPe3yJbTaThl Ha YriayOJIeHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUMN:
UCITOJIB30BAaTh MOHATHUS (CHCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JBW)KCHUS, HEBECOMOCTb U IEPETPY3KH, LEHTP TKECTH, MEXaHUYECKUE BOJIHBI,
3BYK, WH(QPa3ByK W YJIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJIHBI, PEHTTEHOBCKOE
U3JTy4YeHHe, IIKaJla 3JEKTPOMArHUTHBIX BOJIH, HCTOYHUKU CBETA, OJM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITYCKaHUs M MOIJIOLIEHus, anbda-, Oeta- U ramma-



U3ITyYEHHUsI, U30TOIbI, SIIEpHAas U TEPMOSAEPHAs SHEPreTHKa) U CUMBOJIMYECKUI
A3bIK (PU3UKHU TPU PElIeHUH Y4eOHbIX U MPAaKTUYECKUX 3a/1a4;

YBEPEHHO  pa3iauyarh  SBJICHUA (PaBHOMEPHOE H  HEPABHOMEPHOE
NPSIMOJIMHEWHOE JIBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHENHOE JIBUKEHUE,
CBOOOJIHOE TMaJIeHHE TeJ, JABM)KEHHE IO OKPYKHOCTH, B3aHMOJIEUCTBHE Tel,
paBHOBECHE MAaTEpUAIbHOM TOYKH, PEAKTUBHOE JBUKEHUE, HEBECOMOCTb,
Koje0aTeNbHOE  JIBIDKEHUE (FapMOHHMYECKHE, 3aTyXalolllue, BBIHYKICHHBIC
KoJieOaHMs1), PE30HAHC, BOJIHOBOE JABWKEHHUE (PaclpoCTpaHEHHWE U OTpPaKeHUE
3ByKa, HHTepdepeHus U qudpakius BOIH), TPSIMOJIMHEHHOE PaclpoCTpaHEHUE,
OTPAXKEHUE M TPEIOMJICHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA,
pasnokeHne Oeaoro cBeTa B CHEKTP W CJIOXKEHUE CIEKTPaJbHBIX LBETOB,
€CTECTBEHHAsl  pPaJUOAKTUBHOCTh, BO3HMKHOBEHUE JIMHEHYATOro  CHEKTpa
U3IyYeHUs]) 1O ONHUCAHMIO UX XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBICHUE;

pacno3HaBaThb  NPOSBICHHE  HM3YYEHHbIX  (U3UYECKUX  SIBJICHUU B
OKpYXaroleM MUpe (B TOM yucie (PU3NYECKUE SBICHHS B MPUPOJE: NPWIUBBI U
OTJIUBBI, ABMKEHUE TIaHET COMHEYHOM CHUCTEMBI, PEAKTUBHOE JBUKEHUE KUBBIX
OpPraHU3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMHU, 3E€MIIETPSICEHHUE, CEHCMHUYECKHE
BOJIHBI, IIyHaMH, 3X0, I[B€Ta TeJl, ONTUYECKUE ABJICHUS B IPUPOJE, OMOIOrHUECKOe
JNEUCTBUE BUIUMOTO, YIbTPA(QHUOIETOBOTO M PEHTTEHOBCKOIO HW3IIy4YECHH,
€CTECTBEHHBI PAJMOAKTUBHBIA (POH, KOCMHUYECKHE Jy4d, pPaJAHUOAKTUBHOE
U3JIy4CHHE NPUPOJHBIX MHUHEPAIOB JECWCTBUE DPAJMOAKTHBHBIX H3JIy4CHUH Ha
OpPraHH3M 4YeJIOBEKa), MPU 3TOM IMEPEBOAUTH MPAKTUUECKYIO 3a7ady B y4eOHYIO,
BBIJIEJISITH CYIIECTBEHHbIE CBOWCTBA (IIPU3HAKHU) (PU3UUECKUX SBICHUI;

ONKCHIBATh HU3YyYEHHBIE CBOMCTBA TeNl W (PU3UUECKUE SIBJICHUS, UCIOJIb3YS
¢du3nueckue BENMYMHBI (CpEHSii W MIHOBEHHAas CKOPOCTh Tejla IpH
HEPaBHOMEPHOM JIB)KEHHMH, YCKOpPEHHUE, INEPEMEUICHUE NPU PaBHOYCKOPEHHOM
OPSIMOJIMHEWMHOM  JIBMOKEHMM,  YIJIOBas  CKOPOCTb,  LIEHTPOCTPEMHUTEIBHOE
YCKOPEHHE, CHJIa TPEHUS, CHJIa YIPYTOCTH, CHJIA TSHKECTH, YCKOPEHUE CBOOOIHOTO
NaJIeHus], BEC Tella, LEHTP TAKECTU TBEPAOrO Tesa, UMITYJIbC TEJIa, UMITYJIbC CHUIIBI,
MOMEHT CHJIbl, MEXaHWYEeCKasi pabdoTa U MOUIHOCTb, NOTEHLIMAJIbHAS YHEPTUsl TeNa,
IOJIHSITOrO HaJl TOBEPXHOCTHIO 3€MJIM, TOTEHIMAIbHAS YHEPTUS CKATOU MPYKHUHBI,
KMHETHYECKasi JHEpPrus, IOJIHAs MEXaHWYeCKas 3HEprus, NEpHOJ M YacToTa
KOJIeOaHM, Mepruoi MaTeMaTUYECKOTO U MPYKUHHOTO MASITHUKOB, JJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, IMOKa3aTelb MPEIOMIICHUS
cCpenpl), TMpH ONHCAHWW TPABUIBHO TPAKTOBAaTh  (PU3MUECKHM  CMBICT
UCIIOJIb3YEMbIX BEJIUYMH, MX OOO3HAYEHUS U €IUHUIBl (U3UYECKUX BEIUYHH,
HaXOAUTh (HOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEITUUYHMHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH IpaUKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUMH;



XapaKTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBJICHHUS U IPOIIECCHI,
UCITIOJIb3Ysl 3AKOH COXPAHEHUsl 3HEPruH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYNEpIO3ULIMA CHWJI, MPUHILMI OTHOCUTENbHOCTH ['anmunesi, 3akoHbsl HbIOTOHA,
3aKOH COXpAHEHHs] UMIYJbCa, TEOPEMY O KHMHETHUYECKOM »Hepruu, 3akoH I'yka,
3aKOH bepHyIM, 3aKOHBI OTpPaKEHUS U TNPEIOMIIEHUS CBETa, (OpPMYJTy TOHKOMH
JIMH3BI, TUIAHETAPHYIO MOJEIIb ATOMa, HYKJIOHHYIO MOJIETb ATOMHOTO S/Ipa, 3aKOHBI
COXpaHEHUs 3apsA0BOr0 U MAcCCOBOTO YHUCEN MPH AJIEPHBIX PEAKLUAX, TP 3TOM
pa3anyaTth CIOBECHYIO (JOPMYIUPOBKY 3aKOHA U €70 MATEMAaTUYECKOE BBIPAKEHUE;

CTPOUTHh (PU3UUECKHE MOJEIN PEATbHBIX OOBEKTOB, MPOLIECCOB U SBIICHUH,
BBIIETISATh IIPU 3TOM CYIIECTBEHHBIE U BTOPOCTEIIEHHBIE CBONCTBA OOBEKTOB,
IPOIIECCOB, SIBICHUN, NPUMEHATh (PUIUYECKHE MOJCIH I OOBIACHEHUs
(bu3NYECKUX MPOIIECCOB U PEIICHUs YUeOHBIX 3a/1a4;

OOBACHATh (PU3NYECKHUE SIBICHHUS, IPOLECCHl U CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CHUTYyallMii IpPaKkTUKO-OPHUEHTHPOBAHHOIO XapakTepa, W pelaTh
KAUECTBEHHbIE 337a4d, B TOM UYHCJIE TPEOYIOIIHUE YMCIEHHOIO OLEHUBAaHUS
XapaKTEPHBIX 3HAYCHUUA (PU3MYECKHX BEJMYHUH, [PU 3TOM BBIOMpATH aJIEKBATHYIO
(U3UYECKYI0 MOJENb, BBISBIATh MPUUMHHO-CIEICTBEHHBIE CBA3M U BBICTPAMBATh
JIOTUYECKYIO LENOYKY PpACCYXKACHUU M3 2—3 IIaroB C ONOpPOM Ha HU3y4YCHHBIC
CBOMCTBA (PU3MUECKUX SBICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO peIaTh Pacy€THBIE 3a/layd MO0 U3y4aeMbIM TeMaM Kypca (U3HKH,
BBIOMpAsl aJE€KBATHYIO (PU3UYECKYIO MOJIENb, C HCIOJIb30BAHUEM 3aKOHOB U
(GopMyJ1, CBA3BIBAOIIUX (PU3NYECKUE BEIMYUHBI, 3aMMCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pELIEHUE 3aJauyM, BBIABIATH HEJOCTAIOIIME WIM HN30BITOUHBIE
NaHHble, OOOCHOBBIBATH BHIOOP METOJAa pELIEHUS 3aJaud, MHCIOJIb30BaTh
CIIPABOYHBIE JAaHHbIC, IPUMEHATh METOJbl aHAIM3a Pa3MEPHOCTEH, UCIOIb30BATh
rpaguueckue  METOAbl  pEelIeHUs  3aJad, MNPOBOJUTh  MaTeMaTHYECKUE
npeoOpa3oBaHusl U pacy€Thl, OLEHUBATh PEATUCTUYHOCTD MOJYYEHHOTO 3HAUYEHUS
¢u3nyecKoil BETUYMHBI U ONPEAENATh Pa3MEPHOCTh (U3HUECKON BEJINYHUHBI,
MOJIyYeHHOW MPU PELICHUH 3a]1a4u;

pacno3HaBaTb MNpPOOJEMBbI, KOTOPhIE MOXHO pEUIUTh MpU  [OMOIIU
(bu3MYeCKuX METOJI0B, M NpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pelIeHUs, B
OMMCAHWM  WCCJENOBAHMS  PACIO3HABaTh  IMPOBEPSEMOE  IPEAIOJI0KECHHE
(runote3y), OLIEHHWBAaTh MPABUIBHOCTh MOPSAAKAa TIPOBEACHUS HCCIEI0BaHUS,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UUECKUX SIBICHUN WM (U3MUECKUX
CBOMCTB Ten (M3ydueHHE BTOPOro 3akoHa HbrOTOHA, 3aKOHAa COXpaHEHMsI YHEPTUH,
3aKOHA COXPaHEHWs UMITYJIbCa, JEWCTBUE 3aKOHA BepHy/uIM M BO3HHKHOBEHUE
NOIBEMHONW CHJIBI KpbUIa, 3aBUCUMOCTh IMepHofa KoOJeOaHUW MpPYKUHHOTO
MasTHUKa OT MAacChl Irpy3a M KECTKOCTU MNPYXKUHBI U HE3aBUCUMOCTH OT



aMIUTUTYJbl MallbIX KOJeOaHWi, MPSIMOJIMHEHHOE pacnpoCTpaHEHUE CBETa,
pas3ioxeHue OeNoro cBeTa B CHEKTP, U3YUEHHE CBOMCTB M300paKEHUS B IJIOCKOM
3epKajie ¥ CBOMCTB M300pa)K€HHs IMpenMeTa B coOMparoliel JTuH3e, HaOIo1eHne
CIUIOUIHBIX M JIMHEHYATBIX CIIEKTPOB M3IIydeHHs): (POpMyIHpoBaTh MPOBEPIEMOE
NpeanosjoxkeHue (TUNmoTe3y) O  BO3MOXKHBIX — pe3ysibTaTax  HaOJIIOJCHUM,
CaMOCTOSITENIFHO cOOMpaTh yCTaHOBKY M3 H30BITOYHOTO Habopa 00OpyIoBaHMUS,
OIKCHIBATh XOJ1 OTbITa U (POPMYITHPOBATH BHIBOJIBL;

MPOBOJUTH TPU HEOOXOAMMOCTU CEPHUI0 MPSIMBIX H3MEPEHUH, OIpeaeiss
CpellHee 3HAYEHUE U3MEpPSIeMOM BEIMYMHBI M ONpENENsisi IOrPEUIHOCTb
pe3yibTaTOB NPSIMBIX H3MEPEHMM, OOOCHOBBIBATH BBIOOP CrOCOOa M3MEpEHUs
(M3MepUTENHHOTO MPUOOpPA);

MIPOBOJNTH KOCBEHHBIEC U3MEPEHUST (PU3NUECKUX BEIUYUH (CPETHSST CKOPOCTh
U YCKOpEHHE Tejla IPU PAaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHE CBOOOIAHOIO
najieHus, KECTKOCTb  MPYXKUHBL, KOA(P(OUIMEHT TPEHUs  CKOJIbKEHUS,
MexaHudeckas paboTa W  MOIIHOCTh, 4YacToTa W Mepuoj KoJeOaHui
MaTEeMaTHUeCKOTO0 W TNPYXHHHOTO  MasTHUKOB, (OKYCHOE  pacCTOsSHUE
coOuparomiedl JUH3bI W €€ ONTUYeCKas CHiIa, pPaJAUuOaKTUBHBIA (OH) ¢
UCIIOJIb30BAaHUEM AaHAJIOTOBBIX M LM(POBBIX HPUOOPOB: OOOCHOBBIBATH BBIOOP
METOJla HW3MEpEHUs, IUIAHUPOBAaThb W3MEPEHUs, CaMOCTOATEIbHO COOMpATh
OKCMEPUMEHTAIbHYI0O  YCTAaHOBKY,  BBIYHMCIATH  3HAYCHHE  BEIMYMHBI U
aHAJIM3UPOBATh TMOJNyUYECHHBIE PE3YyJbTAaThl, OIEHUBAS MOTPEIIHOCTh PE3yIbTaTOB
KOCBEHHBIX U3MEPEHUI;

IPOBOJNUTH HKCIEPUMEHTAIbHBIE MCCIEIOBAHUS 3aBUCUMOCTEN (PU3MUECKHUX
BEJIMYMH (3aBUCUMOCTbh IIyTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JBHXKEHHH O€3
HAYaJlbHOW CKOPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHS OT CHIIBI
HOPMaJIBHOTO JaBJICHUS, TEepuoja KoJeOaHH MaTeMaTHYeCKOro MasTHHKA OT
JUIMHBI HWUTH, OIpEJEeJICHHE YCKOPEHUsi CBOOOJHOIO TMaJEHHUs, HCCIIEJOBaHHE
U3MEHEHHUsl BEJIMYMHBI U HaIpaBJiICHUsS MHAYKIMOHHOTO TOKa, 3aBUCHUMOCThH YIJia
OTpaXEHHUs CBeTa OT yria MaJCHUsA, yria MPEIOMJICHHS OT YIJia MaJcHHUS
CBETOBOTO JIy4ya, HCCIEAOBAHHWE TPEKOB: HM3MEPEHHE JHEPTrUU YAaCTHUIBI IO
TOpMO3HOMY MyTH (110 QoTorpadusimM)): COBMECTHO C y4HUTeIeM (POpMYIUpPOBATH
3aja4y U TUIIOTE3y MCCIIEeI0BaHUS, CAMOCTOSTENbHO MJIaHUPOBATh HCCIEAOBAHNUE,
CaMOCTOSITENIbHO COOMpPATh 3KCHEPUMEHTAIbHYI0 YCTaHOBKY, MpPEACTABIATH
MOJTyYEeHHBIC 3aBUCHUMOCTH (PU3UYECKMX BEJIMYMH B BUAC TaONUIl U TpaduKOB,
OLICHWBATh MOTPEITHOCTH, JETIaTh BBIBOJBI IO PE3yIbTaTaM HCCIEIOBAHNUS;

coONI0IaTh MpaBmiia Oe30macHOro Tpynaa mnpu padboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS U3YUYEHHBIX MPHUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOIIECCOB C OMOPOM Ha WX OmucaHus (B TOM



YyyCle: CHOUAOMETP, JATYMKM ITOJIOKEHMS, PACCTOSHHMS M YCKOPEHHUsA, DPAKETa,
9XOJIOT, OYKH, MEPUCKOIN, ¢oToanmapar, MHUKPOCKOI, TEJIECKOM, ONTHYECKHE
CBETOBOJIbI, CHEKTPOCKOMN, JO3UMETP, Kamepa BuibcoHa), MCHOJIb3ys 3HAHUSA O
CBOMCTBAaX (PM3MUECKUX SIBJIECHUI M HEOOXOAUMbIE (pU3MUECKHE 3aKOHOMEPHOCTH,
UCIIOJIB30BaTh CXEMBl M CXEMAaTUYHBIE PUCYHKHM W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTENIbHBIX IMPUOOPOB M TEXHOJOTMYECKHX HPOLECCOB MpHU
peleHny y4eOHO-TIPAKTUYECKUX 3a/a4, ONTUYECKHE CXEMbl ISl MOCTPOEHUS
N300pakeHU B IJIOCKOM 3epKajie U coOMparoIien J1H3e;

IPUBOJUTH NMPUMEPHI (HAXOAUTh MH(OPMALIUIO O MPUMEPAX) MPAKTUUIECKOTO
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ui OOecreueHus
0e30MacHOCTH MPU OOpAIlEHUH C NPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHHUs! 370pOBbS U COOJNIOACHUS HOPM 3KOJOTMYECKOIO MOBEACHHUS B
OKPY>KAIOIIEH CPELE;

OCYILECTBIATh MOUCK HH(pOpMaMu pu3nYecKoro conaepkanus B HTepHere,
CaMOCTOATENBHO (HOPMYIUPYsI TOMCKOBBIN 3alpoC, HAXOAUTh MYTH ONPEAEICHUS
JIOCTOBEPHOCTH TOJIydEHHOH HH(OpMAIMM HAa OCHOBE HMEIONIUXCS 3HAHUU U
JOTIOJTHUTENBHBIX HCTOYHUKOB;

UCIOJIb30BaTh MPU BBHIMOJIHEHUHM YUYEOHBIX 33JaHUN HAyYHO-TIOMYJISPHYIO
JaUTepaTypy (pU3MUecKoro coaepiKaHus, CIPaBOYHbIE MaTepUaibl, PECYPChl CETU
WuTepHeT, BiaaeTh NpuéMaMu KOHCIEKTHPOBAaHUSA TEKCTa, NpeoOpa3zoBaHUs
MH(pOpMaIIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIEHUS Ha OCHOBE
UHGOpPMAIIMU U3 HECKOJIBKUX MUCTOYHHKOB (PU3MUECKOIrO COAECpKaHUs, MyOIMYHO
IIPEACTABIIATH PE3YJbTaThl IPOEKTHON MJIM UCCIEI0BATEIbCKON AEATEIBHOCTH IIPU
OTOM TPAMOTHO HCIOJb30BaTh H3YyYCHHBIM MOHSATUHHBINA AaImapar H3y4aeMoro
pazznena (U3MKA M CONPOBOXKAATH BBICTYIJIEHUE TMPE3CHTAlME C y4E€ToM
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeEM uugposbie
Ne i/ P Kourpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pa3pgen 1. TensioBbIe sIBJICHUS
1.1 CrpoeHre u CBOHCTBA BEIIECTBA 6
1.2 TemnoBbIe MpoIeCCH 33 1 6.5
Hroro mo pazueny 39
Pa3znen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
91 DneKTpudecKue 3aps/ibl. 3apsuKeHHbIE Tea 9 1
' U UX B3aUMOJCUCTBHS
2.2 [TocTOsIHHBIM 27EKTpUUYECKUN TOK 31 10
2.3 MarHuTHbI€ SIBJICHUS 11 4
2.4 DNeKTpOMarHuTHas UHIYKINS 7 1
Hroro no paszneny 58
Paznea 3. [loBTopuTe1bHO-00001IaK0IIM I MOAYJIb
3.1 [ToBTOpUTENHEHO-0000IIAIOIINI MOTYTH 5
Hroro no pazgeny )
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 225




9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne o/ Konrpoubusie IIpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHnYecKoe IBIKEHUE B CIIOCOOBI €ro
1.1 30 1 4
OTIMICAHHUS
1.2 BsaumopelictBue Ten 18
1.3 3aKOHBI COXPAHEHUS 15 1 2
Hroro mo pazmeny 63
Pa3nen 2. Mexanuyeckne KoJjie0aHUS U BOJHBI
2.1 Mexannueckue KoineOaHus 8 3.5
2.2 Mexannueckue BOJIHBI. 3BYK 10 3
Hroro mo pazueny 18

Pasznen 3. BJIeKTPOMaFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

DIIeKTPOMArHUTHOE MOJIE U

3.1 6
AIIEKTPOMArHUTHBIE BOJIHBI
Hroro no pazneny 6
Pa3nes 4. CBeToBbIe sIBJICHUS
4.1 3aKOHBI pacIIpOCTPAHEHUs CBETA 8
4.2 JIuH3b! U onTUYECKUE TPUOOPHI

4.3 Paznoxxenue 6e10ro cBeTa B CEKTP




Hroro mo pazneny 16
Pa3gen 5. KBanToBbIe IBJIeHUSA
5.1 Hcnyckanue u norjoneHne cBeTa aroMoOM 1
5.2 CtpoeHune aTOMHOTO spa
5.3 SnepHbie peakuu 1
Hroro no pazueny 16
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0 NI MOYJIb
6.1 MexaHnudeckue siBJIeHUS (TOBTOPUTEIBLHO- 6 3
' 00001IAOIIUI MOTYJIb)
6.2 TemnoBble siBICHUS (TIOBTOPUTEIHHO- 3
' 00001IaI0ITNIT MOTYITb)
6.3 DONEeKTPOMArHUTHBIE SIBJICHUS 3 1
' (TTOBTOPHUTETHHO-0000IATOIINI MOIYIIb)
6.4 CaetoBblIe aBIIeHUs (IOBTOPUTEIHHO- 1 1
' 0000IIAIOIUI MOTYIIb)
6.5 [ToBTOpUTENHEHO-0000IIAIOIINN MOTYTH 4
Hroro no pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 3 26.5




HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KosunyecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue H3y4eHusi  o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIE 1
MOJTBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYIT 1
3 Mopenu TBEpAOro, JKUAKOTO U 1
ra3000pa3HOro COCTOSHUH BEIIeCTBA
Ypok-konpepennus "Kpucrannnueckue u
4 amop¢usie Tena. ['paden. [lomyuenue 1
HCKYCCTBEHHBIX aJIMa30B"
5 CMaunBaHue U KalWJUISIPHOCTb. 1
[ToBEepXHOCTHOE HATSKEHUE
TermoBoe pacliMpeHue U CokaTue 1
7 Tennosoe nemxkenue. Temmeparypa
8 TemriepaTypHbIe IIKAJIBI
9 BHyTpenHsIs sHeprus u crnocoos! eé 1
M3MEHEHUS
10 Buasl Tennonepenaun 1
Vpoxk-koupepennus "Mcrnonp3oBanue
11 TEIJIOBBIX CBOMCTB BEIIECTB U MATEPUAJIOB B 1
LEJsIX dHeprocoepexeHus "
12 KonunuectBo Tenmnorel. Y aeabHas 1




TCIIJIOEMKOCTD

13

14

15

VYpoxk-uccinenosanue "[IpoBepka rumnoresbl
JTUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA
KUJKOCTU B TEPMOMETPUIECKOMN TPYOKE OT
TeMneparypol”

YpaBHEeHUE TEIIOBOTO OanaHca.
TennooOMeH U TEIIOBOE paBHOBECHE. 3aKOH
Herorona—Puxmana

JlaGopaTtopHnas padota "HcciaenoBanue
SIBJICHHS TETUIOOOMEHA MPU CMENTUBAHUH
XOJIOJIHOW U ropsiyeit BObI"

16

Pemenue 3amgau mo reme "TernnooOmeH u
TEIJIOBOE paBHOBecHE"

17

JlabopaTtopHast pabora "Ornpeznenenue
KOJIMYECTBA TEIUIOTHI, IIOJTYYCHHOTO BOJION
IIPH TEII0O0OMEHE C HarpeThIM
METaJUTMYECKUM ITWIHHAPOM"

18

19

[InaBnenue u OTBCPACBAHUC
KPUCTATINIMYCCKUX BCIICCTB. YIIGJ'II)Haﬂ
TCIIJIOTA ITJIaBJICHUSA

Pemienne 3amad mo Teme "[InaBneHue u
OTBCPACBAHUC KPUCTAIUINYCCKUX Ten"

20

JlaGopaTtopHast pabora "Onpenenenue
yEeTbHOM TEIUIOTHI MJIaBIeHUS JIbaa"

21

VYpoxk-uccnenoBanue "CpaBHEHHE NPOLIECCOB
IJIAaBJICHUA KPUCTATINIMYCCKUX TCJI U
pa3MArdeHus pu HarpeBaHUM aMOp(HBIX

Tex"




[TapooOpazoBanue u KOHIEHCALIMSL.

22
Ucnapenue
Kunenue. Y nenbHas temiora

23 napooOpa3zoBaHus. 3aBUCUMOCTh
TEMIEPATYPhI KUTIEHUS OT aTMOC(HEPHOTO
JIaBJICHUS

24 Pemenue 3amau no treme "IlapoobpazoBanue
U KurneHue"
VYpok-uccnenosanue "OO0bsiCHEHNE

25 3aBUCHUMOCTH TeMIIepaTypbl KUIIEHUS OT 1
naBieHus"

26 HacpliieHHbIil 1 HEHACBHIEHHBIN Iap.
BrnaxnocTs Bo3ayxa
BrnaxxHocTe BO3ayxa 1 €€ U3MEpPEHHUE.

27 JlabopatopHnas pabota "Onpeznenenue 0.5
OTHOCHUTEIIbHOM BIAXHOCTU BO3ayXa"

28 Pemenne 3agau o teme "BnaxHocTs"
Pemenue 3aga4 v aHanu3 CUTyaIuu,

29 CBSI3aHHBIX C SBJICHUSIMU UCTIAPCHUS U
KOH/ICHCAIIUN

30 OHeprus TomMBa. Y ieibHasi TeraoTa
CTOpaHHUS

31 [TpuHIMIBI pabOTHI TETIJIOBBIX ABUraTeIei

39 [TapoBas TypOuHa. /IBurareiab BHyTPEHHETO
CTOpaHHUS

33 KII/] TermoBoro aBuratess

34 Pemrenne 3agau mo teme "KIIJ] TemoBoro

nsurareis"”




Ypok-koHpepenius "TermioBsie qBUTATETN

3 Y 3aluTa OKpysXaroieu cpeab”

36 TemnoBble MOTEPH B TEIIOCETIX

37 3aK0H COXpaHEHUs U NIPEBPAILICHHS YSHEPTUU
B MEXaHWYECKHUX U TEIUIOBBIX MPOIeccax
[ToaroroBka K KOHTPOJILHOU PabOTE MO TEME

38 "TermnoBsle aBiacHus. M3MeHenue
arperaTHbIX COCTOSIHMI BelecTna'
KontponsHast padora o Teme "TemmoBbie

39 sBNeHns. MI3MeHeHne arperaTHbix
COCTOSHUM BemecTna"

40 DnekTpu3anus Ten. J[Ba pona 3apsios
Ypoxk-uccnenosanue "Hccnenopanue

41 CIoco0O0B Pa3IUYHBIX BEUIECTB
Ha’JICKTPU30BBIBATHCS "

42 B3aunmopeiicTBre 3apsoKeHHBIX TeIl. 3aKOH
Kynona
DnekTpuueckoe nose. HanpsxéHHOCT

43 anekTpudeckoro noss. [Ipunnun
CYMEPIIO3UITUH DJICKTPUUECKHUX TTOJICH

44 Hocwurenu snekTpudeckux 3apsaoB.
DOnemeHTapHBIH 3apsan. CTpoeHne aToma

45 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

46 [IpoBOgHMKY, TUITEKTPUKH U
MOJTYTIPOBOTHUKU

47 VYpoxk-koH(pepeHtus "InekTpusaius B
MMOBCEIHEBHOM KU3HH"

48 Pemenne 3amad mo Teme "3akoH coXpaHEHUS




AIEKTPUUECKOTO 3apsiaa’

DnekTpuyeckuit Tok. IcTouHnKu

49 1
AIIEKTPUIECKOTO TOKA
VYpoxk-uccinenosanue "MccnenoBanue

50 JEHCTBUSI SJIEKTPUUYECKOTO OIS Ha 1
MPOBOJHUKYU U JUAIEKTPUKHU"

ol DNEeKTPUYECKUM TOK B METaJIaxX 1

52 DIIEKTPUYECKHUI TOK B )KHJIKOCTSIX U ra3ax 1

53 DneKTpudeckas 1erb 1

54 Cwuiia Toka. AMriepmerp 1

55 DIIEKTpUUYECKOE HarpskeHue. BonbTmeTp 1
JlaGopaTtopHas pabora "COopka u

56 UCIIBITAHUE JICKTPUYCCKOH IIeTTH 1
MOCTOSTHHOTO TOKa"

57 3aBUCHUMOCTH CHJIbI TOKA OT HaIlPsHKCHUS. 1
3akoH OMa aJig yyacTka 1enu
JlaboparopHnas pabota "Hccrnenoanue

58 3aBUCHUMOCTH CHJIbI TOKa, POTEKAIOIIETO 1
4yepes pe3nucTop, OT HAMPSHKEHUS Ha
PE3UCTOPE U CONIPOTUBIICHUS pe3ucTopa’

59 DIIeKTPUUECKOE COMPOTUBIIEHUE. Y ACIBHOE 1
COTPOTHBIICHUE

60 JlaGopaTtopHast pabora "Ornpezenenue 1
YAEIBHOIO CONIPOTHUBIICHUS POBOAHUKA"

61 Pemenue 3amgau o teme "DiekTprUecKoe 1
COIPOTHBIIEHHUE. Y IEIbHOE CONIPOTUBIIEHUE"

62 Pemenne 3amau no teme "3akod Oma" 1




63

IlocnenoBarenbHOE U nmapaljICJIbHOC
COCIMHCHUA ITPOBOAHHNKOB

64

JlaGoparopnas pabota "IIpoBepka npaBuia
CJI0’KEHHUSI HANIPSKEHUN NTpU
HIOCJIC/IOBATEILHOM COCTUHCHUH JIBYX
pe3ucTopos"

65

66

67

Penrenue 3amau mo reme
"I[locnenoBarenbHOE U MapaIeIbHOE
COEIMHEHUS POBOIHUKOB"

JlaboparopHnas pabota "IIpoBepka npaBuia
JUTSL CUJIBI TOKA MPU HapasuieIbHOM
COCJIMHEHUH PE3UCTOPOB"

Pemenue 3amgau Ha MMPUMCHCHHEC 3aKOHA Oma
JJIA pa3JIMIHOro COCAMHCHUSA ITPOBOJHUKOB

68

OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE
WCTOYHMKA TOKA. 3aKkoH OMa I [HOJIHOH
LEMH

69

70

71

Pewmenue 3amgau no reme "2JIC, BHyTpeHHEe
COINPOTHBIIEHNE UCTOYHMKA TOKA. 3akoH OMa
JUTS TIOJIHOH mernn”

JlaGopatopHas pabota "Onpeanenenne 3/C
U BHYTPEHHETO CONPOTUBIIEHUS HCTOUHUKA
ToKa"

[TpaBuna Kupxroga

72

73

JlaGopaTtopHnas pabota "IIpoBepka mpaBu
Kupxroga"

Ypok-uccnenosanue "M3ydyeHne BOJIbT-
aMIIepHBIX XapaKTEePUCTUK HEITMHEHHBIX




3JIEMEHTOB"

74

75

Pa6oTa OJICKTPHUYICCKOI'0 TOKA. MOHIHOCTB
SJICKTPHUYCCKOI'O TOKA

JlaGopaTtopHnas pabora "Onpeznenenue
paboThI U MOITHOCTH AJIEKTPHUYECKOTO TOKA"

76

3akoH xoynsa-Jlenua. Ilorpedurenu
3NIEKTPUYECKOro Toka. KopoTkoe 3ambIkaHue

77

78

79

80

Ypok-koudepenius "OO0bsiCHEHUE U
NPUHIAI JEHCTBUS JOMAITHUX
AIIEKTPOHArPEeBATEIBHBIX TIPHOOPOB"

[TonroroBka Kk KOHTPOJIBHOU pabOTe MO TeMe
"DnekTpuuecKue 3apsaabl. 3apsHKEHHbIE Tena
U uX B3aumonencTus. I1ocTOSHHBIN
ANEKTPUIECKUH TOK"

KonTponbhas pabota no teme
"DnekTpuuecKue 3apsaabl. 3apsKEHHbIE Tea
U uX B3aumojaeucTBusl. IlocToSHHBIN
3JIEKTPUYECKUN TOK"

ITocTosiHHBIE MAarHUTLI. MarHuTHOE MOJIE
3eMiIH U €ro 3HaYeHue IS )KU3HU Ha 3eMiie

81

VYpok-uccnenosanue "M3yuenue
MarHUTHOTO TIOJISI TOCTOSTHHBIX MarHUTOB
IpU UX OOBbETMHEHUH U pa3e/ICHUN.

BI/I3yaJ'II/I3aI_II/IH IIOJISI IOCTOSIHHBIX MarHUTOB'

82

83

OneiT Opcrena. MarautHoe nose
JJIEKTPUUECKOr0 TOKa

OmngIT AMnepa. MarHuTHoe I10J1e KaTylIKH C
TOKOM. HpI/IMeHeHI/IC OJICKTPOMArHmuTOB B




TCXHHUKE

Cuna AMriiepa u onpejeneHue e

84
HarpaBJICHUs

85 Pemenue 3amad no teme "Cuna Amnepa u
omnpezaeneHue e€ HanpaBiaeHU"
DNeKTpOoABUTaTENb IOCTOSIHHOTO TOKA.

86 Hcnonp3oBanue 31eKTpoABUTATEICH B
TEXHUUYECKUX YCTPONCTBAX U Ha TPAHCIOPTE

87 Bcepoccuiickas mpoBepouHas pabota

88 Bcepoccuiickas mpoBepodHas paboTa

89 JlabGopaTtopHast pabora "H3yueHnue aercTBus
MarHUTHOTO TIOJIsI Ha MTPOBOJIHUK C TOKOM"

90 Ypok-koHpepenus "[IpakTudeckoe
MIPUMEHEHHUE 3JIEKTpOABUraTeen"

01 JlaboparopHnas padota "KoHCcTpyrpoBaHue u
u3ydeHue padoThl dNeKTpoaBUrarens"

92 JlabopaTtopnast pabora "N3zmepenne KII1/]
AIIEKTPO/IBUTaTEeNIbHON YCTaHOBKH"

93 Omnpitel Dapanes. 3aKOH ANEKTPOMArHUTHOM
uHaykuuu. [Ipasuno Jlenna
Ypoxk-uccnenosanue "Mccnenopanue

94 W3MEHEHUH 3HAaYeHUsI U HATIPaBICHUS
WHAYKIIMOHHOTO TOKa"

Pemenne 3amau mo reme "3akoH

95 3JIEKTPOMAarHUTHOM MHAYKIuU. [IpaBuio
Jlenma"

96 OnextporeHepatop. CriocoObl MoIydeHHs

3JEKTPOIHEPTUU




Ypok-koHpepeHIus "DIeKTPOCTaHIIUU Ha
BO300HOBIIIEMbIX HCTOYHHUKA SHEPIUH.

97 1
[TpoGaemsbl 3xosoruu. TormmmBHBIE
3JIEMEHTHI U AJIEKTpoMoOuIn"

98 KonTtponbHas pabora "DneKTpoMarHuTHbIE 1
siBICHUS"

99 Pa6oTa ¢ Tekctamu 1o Teme "TernoBbie 1
siBICHUS"
PaGora ¢ TekcTamu o Teme

100 "DnekTpuuecKue 3apsaabl. 3apsHKEHHbIE Tena 1
U UX B3aumoeuncraue"

101 Pa6ota c Texcramu 1o Teme "llocTosiHHBII 1
SJIEKTPUYECKUM TOK"

102 Pabota c Texkctamu 1o Teme "MarauTHbie 1
SIBJICHUS M DJIEKTPOMArHuTHast MHAYKIUs"

OBUIEE KOJIMYECTBO YACOB I10 102 99 5

[MPOT'PAMME




9 KJIACC

KosunyecTBo 4acos JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoannere  TIpaxTuieckue fl[3yqemm :)Iﬁ[()ba[;osaTeanme
padoThI padoTshI pecypen
Mexanudeckoe nBuxeHue. MarepuanbHas
Touka. CriocoObl onucaHus 1
MEXaHUYECKOTO JBUKEHUS
Cucrema orcuera. OTHOCUTENIBHOCTh 1
MEXaHUYECKOTO JIBHKEHUS
BekropHble BETUYMHBI, ONIEPALIH C 1
BEKTOpPaMHU, ITPOCKIIUU BEKTOPOB
Panuyc-BekTOp MaTtepralibHON TOUKH, 1
nepeMeInieHne Ha MIOCKOCTH
PaBHOMEpHOE PSIMOIMHEWHOE IBH)KEHUE 1
Pemenue 3amau o reme "PaBHOMepHOE 1
HpsIMOJIMHEIHOE ABMKEeHne"
HepaBHOMepHOE NPAMOIUHENHOE
nBuxeHue. CpellHsasl 1 MTHOBEHHAs 1
CKOpOCTb TeJla TPU HEPABHOMEPHOM
JIBI>KEHUU
JlaGopatopHas pabota "Onpeznenenue
CpeIHel CKOPOCTH CKOTBbKEHUsS OpycKa 1 1
WJIU IBMOKEHUS IIapUKa MO HAKJIOHHOMN
MJI0CKOCTH"
PaBHOYCKOpEHHOE IPSIMOJIMHENHOE 1

JBUOKEHUE. Y CKOpEHUE




10

CKopoCTh paBHOYCKOPEHHOTO
MIPSMOJIMHEHHOTO IBYOKEeHHS. ['paduk
CKOPOCTH

11

Pemenue 3anau no teme "Ckopocthb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBIKEHUS"

12

13

[lepemelienue npu paBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBU)KEHUU

JlaboparopHas pabota "Onpenenenue

YCKOpEHUS Tella IPU PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOU IUI0CKOCTH"

14

Pemenue 3amgau no reme "l[lepemenienue
[IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM
nBIKeHun"

15

JlaGopaTtopnast pabora "HccnenoBanue
3aBHCUMOCTH ITYTH OT BPEMEHU TPH
PaBHOYCKOPEHHOM JBM)KEHUU 0e3
HavaJbHOM ckopocTn"

16

I'padmueckas uHTEpIIpEeTaLlns YCKOPEHUS,
CKOpPOCTH, MPOUJEHHOIO MMYTH U
MIEpEMEIICHUS IS TPSMOJIMHENHOTO
JABHXXCHUSA

17

18

Pemienue 3amau o teme "I'paduueckas
MHTEpIpETALNs YCKOPEHHUs, CKOPOCTH,
MIPOMJIEHHOTO ITYTH U MEPEMEILECHHUS IS
MIPSMOJIMHEMHOTO JIBV>KEHHS"

Yckopenue cBo6ogHOTO nageHus. ONbITh
Tanunes




Pemenue 3agau no reme "Yckopenue

19
c¢BoOOHOTO MMaxeHus"

20 JIBukeHHe Tena, OpOIIEHHOTO MO YTIIOM K
TOPU30HTY

21 Pemenwne 3agau mo teme "JIBIKeHUE TEa,
OpOIIEHHOTO TI0JT YTJIOM K TOPU30HTY"
Jlaboparopnas pabota "Hccienoanue

22 JBIDKCHUS TeJla, OpPOIIEHHOTO O] YIJIOM K
rOpU30HTY"
Pemenue 3agau mo treme "JIBrkeHue 1Mo

23 JIEHCTBUEM YCKOPEHUsSI CBOOOIHOTO
nageaus”

24 JIBuKEeHHE 10 OKPY>KHOCTH

o5 JInneliHas u yriaoBasi CKOPOCTb, IIEPUOA U
4acTtoTa

26 CKOpOCTh U YCKOPCHHUE MPH JIBFXKSHUU TI0
OKPYKHOCTH

97 Pemenue 3amau o teme "JIBrkeHue mo
OKpy>KHOCTH"
VYpok-koHpepennus "PacroznaBanue u

28 npuOIMKEHHOE ONMCAaHUE PA3TUYHBIX
BUJIOB MEXaHUYECKOTO ABMKEHUS"
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

29 TeMe "MexaHH4eCKOe IBIKEHNE U
CrocoOkI ero onucaHus"
KonTpomnpHas pabota mo Teme

30 "MexaHn4ecKoe ABMKEHNE U CIIOCOOBI €T0

ornucauus"




31

[Iepssiit 3ak0oH HprotoHa. BekTop cuisl

Bropoii 3akon HerotoHa.

32 PaBHOelicTBYIOIIAA crita

33 Tpetuii 3akon Herotona. Cynepno3uiius
cui

34 Cuna ynpyroctu. 3akoH ['yka

35 Pentenue 3amaud mo teme "Cuiia
ynpyroctu"
JlaGopaTtopnast paborta "HcciaenoBanue

36 3aBUCHUMOCTH CHJIBI YIPYTOCTH,
BO3HUKAIOIIEH B IPYKUHE, OT CTEIIEHU
nedopMaiuu npyKUHbI"

37 Cuna tpenus. Koapdunment tpeHus

38 JlaboparopHas pabota "Onpenenenue
KOd(UITMEHTA TPSHUS CKOJbKCHHS"
JlaboparopHnas pabota "Hccrnenoanue

39 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT
CHUJIbl HOPMAJIBHOTO J1aBJIEHUS"

40 JIBrKeHHE Te 0 OKPYKHOCTH 0JT
JIEHCTBUEM HECKOJIBKUX CHIT

41 3akon bepnymiu u mogsEMHas cuiia Kpblia
Ypok-koHpepenuus "CoBpeMeHHbIE
JeTaTeNbHbIC annaparsl, Cy1a Ha

42 MOJIBOJHBIX KPBUTBSIX, QaHTUKPBLUIO HA
CKOPOCTHBIX aBTOMOOUIISIX. [IBUKeHHE
Moe3/1a Ha MarHUTHOM Mmogymke"

43 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO

TATOTCHUA




JIBM>KEHHE Te BOKPYT I'PaBUTALUOHHOTO

44 nenrpa. Ilepsas kocMuyeckast CKOPOCTb

45 HesecomocTs u nieperpysku

46 PaBHOBecHe MaTepHUanbHON TOUKH.
AGCOMIOTHO TBEPIOE TEIIO

47 MowmeHT cuisl. [IpaBuino MOMEHTOB

48 VYpoxk-uccienosanue "OnpeneneHue
LEHTPA TSHKECTH Pa3IMYHbIX Tea"
HNmnynec Tena. U3sMeHeHne nMirynsca.

49 Hmnynbsc cuiibl. YIIpyroe u Heynpyroe
B3aUMO/IeIiCTBHE

50 3aKOHBI U3MEHEHHUS U COXPAHECHUS
UMITYJIbCa

51 PeakTtuBHOE nBMKEHME
Pemenue 3anay no teme "3akoH

52 COXpaHEeHMsI uMIyibca. PeakTuBHOE
IBHKeHHne"

53 Mexanudeckast paboTa 1 MOITHOCTb

54 Paborta cuiibl TSKECTH, CHITBI YIIPYTOCTH U
CHJIBI TPEHUS
JlaGopaTtopHas pabora "Onpeznenenue

55 paboThI CUIIBI TPEHUS ITPU PABHOMEPHOM
JBYDKEHUH TeJa N0 TOPU30HTAIbHON
nosepxHoctu"

56 CBsi3b SHEPTHH U paOOTHI
JlaGopatopHas pabota "Onpeznenenue

57 paboThI CHIIBI YIPYTOCTH NPH NMOABEME

Tpy3a C UCIIOJIB30BAHUCM HETIOABHUIKHOT'O U




[MOABWXKHOTO OJIOKOB"

58

59

HOTeHHI/IaHBHaﬂ OHEpPIusa

Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPTUu

60

61

62

3aKOH N3MEHEHHUS U COXPAaHEHUs
MEXaHUYECKON IHEPIUn

Pentenue 3amau mo teMe "3aKOHEI
W3MEHEHUS U COXpaHEHUs MEXaHUYECKON
sHepruun"

[ToaroToBKa K KOHTPOJIBHOM paboTe MO

TeMe "B3aumopneiicTBue Ten. 3aKOHBI
coxpaHeHus"

63

KonTtponpsHas pabora o Teme
"B3anMoenCcTBHE TEI. 3aKOHBI
coxpaHeHus"

64

65

66

67

Konebarenpaoe nuxenne. OCHOBHBIC
XapaKTepUCTHKHU KOJI€OaHH: Tepro/,
4acTOTa, aMIUIATYAA
MareMaTH4ecKuil U NpyKUHHBIN

MasaTHUKH. JlabopaTtopHas paboTa
"UccnenoBanue 3aBUCUMOCTH TepUoa

KoJieOaHuil Tpy3a Ha HUTH OT JTUHBI HUTH"

JlaGopatopHas pabota "HccnenoBanue
3aBHCUMOCTH NepHoa KoueOaHun
IIPY’KMHHOT'O MAasATHUKA OT Macchl Irpy3a"

FapMOHI/ILICCKI/IC KoJieOaHMs

0.5

68

JlabopaTtopHnas pabota "M3mepenne
YCKOPEHHSI CBOOOTHOTO TajeHus"




69

3aryxaromue Konebanus. BeiHyX1eHHbIE
koneOanus. Pesonanc

70

71

72

[IpeBpamienue 3Hepruu npu
K0J1e0aTeIIbHOM JIBHKCHUU
VYpoxk-uccinenosanue "l[IpoBepka

HE3aBHCUMOCTH II€pHUOaa KonebaHuii
I'py3a, HOABCUHICHHOI'O K JICHTC, OT MacCChI

I‘py3a”

MexaHudeckue BOJIHEL: IpOOOJbHBIC U
IMOIICPCUYHBIC

73

CBolicTBa MeXaHUYECKUX BOIH. JlimHA
BOJIHBI U CKOPOCTb €€ pacrpoCTpaHEHHUS

74

75

76

Ypok-uccnenosanue "HabmroaeHue
uHTEepPepeHIN U TUPaKIUK BOJTH Ha
MOBEPXHOCTH BOJBI"

Ypok-koHpepenmus "MexaHuyeckue
BOJIHBI B TBEpAOM Teie. CelicMu4eckue
BOJIHBI"

3Byk. PacnipocTpanenue u orpaxeHnue

3ByKa

77

78

79

Pemenue 3amau mo reme "3ByK"

Ypok-uccnenoBasue
"DKCIEpUMEHTAIIBHOE OIIPEIEIICHNAE
IPaHUL YaCTOTHI CJIBIIIAMBIX 3BYKOBBIX
Kose0aHuit"

I'pomMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI1 pe30HaHC.

80

VYpoxk-uccnenosanne "Halmonenue n




00BsICHEHHE aKyCTUYECKOr0 pe3oHaHca"

Nudpa3syk u ynprpasByk. Kondepenius

81 "Hcnonb30BaHue yIbTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUAX"

82 OJEeKTpPOMarHUTHOE OJIE U
3JIEKTPOMArHUTHBIE BOJIHbI

83 CBoiicTBa AJIEKTPOMArHUTHBIX BOJTH
Ypok-koudepenmus "[lkana
AIIEKTPOMArHUTHBIX BOJH. Vcnonp3oBanne

84 AIIEKTPOMArHUTHBIX BOJH JUISI COTOBOM
cBsi3u. Panmonokanus. Kocmudeckas cBsizb

85 Pemienue 3a1a4 Ha onpe/eneHre YacTOThI
U JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI

86 DJeKTpOMarHuTHas PUPOJIa CBETA.
CxkopocTh cBeTa

87 BoiHOBEIE CBOICTBA CBETA:
uHTepdepeHus u Tuppaxus

88 JlydyeBas MOJieNIb CBETA U T€OMETpUYECKast
ontuka. MicTouHMKM cBeTa

89 [TpsMonuHeiiHOe pacTIpoCTpaHEHHE CBETA.
3armenus Connua u JIyHsl

90 3aKkoH oTpaxxeHus cBeta. [lmockoe 3epkaso

01 [TocTpoenue nzobpaskeHuit,
c(OPMHUPOBAHHBIX 3EPKATIOM

92 [Tpenomiienue cBera. 3aKOH MPETOMIICHHUS
cseta. [lonHOE OTpakeHue cBera.

93 JlaboparopHuas padota "Vcciienopanue




3aBUCHUMOCTH yTJja NpeOMJICHUS OT yriia
MaJICHUsI CBETOBOTO JIyya Ha TPaHHUIIC
«BO3IYX-CTEKJIO»"

VYpok-uccienosanue "AHanus u

%4 00BsICHEHUE ONTHYECKOIO MUpaxa"
Ypok-koupepenmus "Mcnonp3oBanue

95 MTOJTHOT'O BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"

96 JIunza, x01 Tyd4eil B TUH3E

97 dopmyIia TOHKOH JTMH3BI

JlaboparopHas pabota "Onpenenenue
98 (OKYCHOTO pacCTOSIHUS U ONTHYECKOMN
CHJIBI COOMPAFOIIICH JTMH3BI"

[Tonyuenue n300pakeHH ¢ MTOMOIIBIO

99 coOMparoIel U pacCEUBAIOIIICH JTUH3
Ypok-koHpepenmus "[IpuHmmn neicTBus

100 ONTUYECKUX MPUOOPOB (MUKPOCKOIIL,
Teneckor, ¢poToanmapar)"

101 I'a3 xak onTuyeckas cucrema.

bnu3opykocTh U JabHO30PKOCTh
Paznoxxenue 6enoro cBeta B CIEKT.

102 Onreitel HeroToHna. Cnoxenue
CHEKTpalibHBIX I[BETOB. [lucnepcus cBeta

Ypoxk-nipaktukym "Habmronenue u
103 00BSICHEHHUE OIBITOB MO Pa3I0KEHHUIO
6emnoro cera B ciekTp. [lonyuenue 6enoro

LIBETA [IPU CJIOKEHUHU 1IBETOB"

104 OmneiTel Pezepdopaa u miianerapHas




MoOJieJIb aToMa

105 [Tocrynatel bopa. Monens atoma bopa.
Hcnyckanue 1 NorjaomeHue cBeTa aTOMOM.

106 KBanTs1. JIuneiiuaTeie CIIEKTPhI
Ypoxk-npaktukym "Habmonenue

107 CIUIOLIHBIX U JMHENYaThIX CIIEKTPOB
U3JIy4yeHUs U UCIycKaHus"

108 PannoaktuBHOCTh. Anb(a-, 6eTa- u
ramma-u3J1y4eHus

109 Ctpoenue aToMHOTO siipa. HykiaonHas
MoOJieJIb ATOMHOTO sJIpa

110 PannoaktuBHbIe npeBpanienus. M3oronsl

111 [Tepuon nmomypacnana
Ypoxk-koudepenuus "/leiicTBue

112 PaZMOAaKTHBHBIX M3JTy4E€HUH Ha )KUBbIC
OpraHu3Mbl. 3alMTa OT PaAHOAKTUBHOIO
n3iyyeHus"

113 SAnepHble peakuu. 3aKOHbI COXPAHEHUS
3apsI0BOr0 U MaCCOBOI'O YHCET

114 OHeprus cBs3M aTOMHBIX sijiep. CBA3b
Macchl ¥ SHEPTUU

115 Pewenue 3agau no reme "SAnepHeie
peakuuu. JHeprus cBsizu"

116 Peakuuu cunTe3a u geneHus saep.
Nctounuku sHeprun CosHIa U 3BE3]T
Ypok-koHpepenmus "Anepuas

117 HHEPreTHKa. DKOJOTHUECKUE MPOOIIeMbI
SIEPHOU HEPreTUKn"




[ToaroroBka K KOHTPOJILHOU paboTe MO

118 teMe "Konebanus v Bonubl. CBETOBBIE U
KBAHTOBEIE SIBJICHUA"
KonTponsHas padora o teme "Konebanus

119 1 BOJIHBI. CBETOBBIE U KBAHTOBLIE
siBiIeHus"

120 Pemenue pacdeTHbIX MO TeMe
"MexaHndeckoe aBrmxeHue"

121 Pemrenne pacyeTHBIX M KAYECTBEHHBIX
3a1a4 o teme ""B3aumoneiicteue ten"
Pemienne pacyeTHBIX U KaYECTBEHHBIX

122 3a/1a4 1o TeMe "3aKOHbI COXpPaHEHUS
SHEPIruM U UMIyibca'

123 JlaboparopHbie pabOTHI IO TEME
"MexaHndeckoe aBrKeHne"

124 JlaGopaTopHbie pabOTHI 110 TEME
"B3zaumMonencTBue Tea"

125 JlaGopaTtopusie padoTsl 1o Teme "[IpocTrie
MEXaHU3MBI"

126 Pemienne pacyeTHBIX U KaYECTBEHHBIX
3aj1a4 1o Teme "TernoBsie mporecch”

127 Pemienne pacueTHBIX U KaU€CTBEHHBIX
3aga4 no teMe "BiaxxHocTh"
Pemienne pac4eTHBIX M KaYECTBEHHBIX

128 3amay o teMe "KIIJ] TermaoBsIx
nBuraresuei”

129 Pemenne pacyeTHBIX M Ka4ECTBEHHBIX

3a7a4 0o TeMe "3aKOHBI IIOCTOSIHHOT'O




TOoKA"

Pemrenne PACUCTHBIX U KAYCCTBCHHBIX

130 1
3aznayd no teme "KIIJI anexrpoycranoBok"

131 JlaGopaTopHbie paboThI 110 TeMe "3aKOHBI 1
IIOCTOSIHHOT'O TOKa"
JlaboparopHbie pabOTHI IO TEME

132 " " 1

CBeTOBbIE SIBIICHUS

133 Pabora ¢ Texcramu o TeMe "3aKOHBI 1
COXpaHEHHUs B MEeXaHHKe"

134 Pa60Tat'c Tekctamu 110 Teme "Konebanus u 1
BOJIHBI

135 Pa6ora C”TCKCTaMI/I 1o TeMe "CBeTOBBIE 1
SIBIICHUS

136 PaGora ¢ Tekcramu o teme "KBanrosas u 1
anepHas pusuka"

BUIEE KOJIMYECTBO HACOB I1
OBbI] O CTBO CO O 136 45

[MPOT'PAMME




IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI OCHOBHOI'O
OBIIETO OFPA3OBAHUS

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUN OCHOBHOM
06pa3OBaTean0ﬁ nporpaMmmbl OCHOBHOI'O 061]101"0 06pa303a}mﬂ

HCIIOJIB30BAaTh INOHATHA

pa3inyaTh ABJICHHUA 110 OIMMCAHHUIO HX XapaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC (I)I/ISI/I‘IGCKOG SIBJICHHUC

1.3

pacno3HaBaThb  IPOSIBJIEHWE  M3YYEHHBIX  (PU3WYECKUX  SBICHUM B
OKpY’KalolleM MHUpE, B TOM 4Hclie (U3UYECKUE SIBICHHUS B MPHUPOJE, MPH
TOM MEpPEBOJUTH MPAKTUYECKYIO 3a7adyy B YyueOHYyI0, BBIIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3UUECKUX SBICHUN

1.4

OIMCHIBATh M3yYCHHBIC CBOWMCTBA Tel U (PU3NYECKHUE SBICHUS, UCIOIB3YS
¢usznyeckue  BEJIWYMHBI, [PU  ONUCAHUM [PaBWIbHO  TPAKTOBATh
(Gu3NYECKUN CMBICI HCIIOJIb3YEMBIX BEJIMYMH, O0O3HAUYEHUS WU €IUHULIBI
(¢U3NUEeCKUX BEIWYHMH, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JAHHYIO
¢u3nuecKyr0 BEIMYUHY C JPYTMMH BEIMYUMHAMHU, CTPOMTH TIpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (prU3NUeCKUX BEINYMH

1.5

XapaKkTepU30BaTh CBOMCTBAa Tei, (U3WYECKUE SBIEHUS U TIPOIECCHI,
WCTONB3ysl  M3YYEHHBIE 3aKOHbI, TMPU OTOM J1aBaTh  CJIOBECHYIO
(bOopMyYITUPOBKY 3aKOHA U 3aMUCHIBATh €T0 MAaTEMATUYECKOE BHIPAKEHHE

1.6

OOBSICHATh (PU3MYECKUE MPOIECChl M CBOICTBa Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallud MpPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh
IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHUE U3 | — 2 TOTHYeCKUX
maroB ¢ momombio 1 — 2 u3yuyeHHBIX CBOMCTBa (PU3NYECKUX SIBJICHUH,
(bu3nYeCKUX 3aKOHA WU 3aKOHOMEPHOCTHU

1.7

pemars pacuéTHele 3aladyd B 2 — 3 JEHCTBUSA, UCIHOJB3YyS 3aKOHBI U
dbopmysbl, CBsA3BIBarONMe (U3MYECKUE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHS 3aJa4d 3alMCBIBATH KPATKOE YCIOBUE, BBIABIATH HEIOCTATOK
JaHHBIX [ peleHus 3aJadd, BBIOMpAaTh 3aKOHBI U (OPMYIIBL,
HeoOXoauMble il €€ pelleHus, NPOBOAUTH pacdy€Thl M CpaBHUBATh
MOJy4eHHOE 3HaYeHHEe (PU3UUECKOM BETMUMHBI C U3BECTHBIMU TaHHBIMU

1.8

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO pEIIUTh MpH MOMOIIU
(bu3NYECKUX METOJOB, HCIOJIb3YSl OMNHMCAHHME WCCIIEOBAaHUS, BBIICISThH
IIPOBEPSIEMOE  NPEAINOIOKEHHE, OLEHMBATh IPAaBUIBHOCTh  IOPSIKa
IIPOBE/ICHMS UCCIIEIOBAHNUS, IENATh BBIBOIbI



1.9

IPOBOJUTH OMBITHI IO HAOIIOIEHUIO (PU3MUECKUX SBICHUN MU (PU3UUECKUX
CBOHMCTB Ten: (OPMYJIHPOBATH NPOBEPSEMBIC IPEAIOIOKEHHS, COONPATh
YCTAaHOBKY M3 HPEAJIOKEHHOro O00OpYAOBaHMS, ONMUCHIBATH XOJ| OIBITA U
(bOopMyIHpPOBATH BHIBOMBI

1.10

BBITOJIHATH MPSIMBIE U3MEPEHUS C UCIOJIB30BAHUEM aHAIOTOBBIX NMPHOOPOB
U JTaTYUKOB (PU3MUECKUX BEJIMYHMH, CPAaBHUBATH PE3YJIbTAThl U3MEPEHHI C
y4€TOM 33/1aHHOM aOCOJIFOTHON NOIPEIIHOCTH

1.11

IPOBOJUTH HCCJIEIOBAHNE 3aBUCUMOCTH OJHOU (pr3MUecKOW BETHMUUHBI OT
IpPYroi ¢  HCHOJIB30BAHUEM  IMPSAMBIX  WU3MEPEHUH:  IUIAHUPOBATH
UCCIICIOBaHUE, COOMpATh YCTAHOBKY M BBINOJHATH W3MEPEHUSs, CIenys
OpeUVIO)KEHHOMY — TUTaHy,  (UKCHUPOBaTh  pe3yJibTaThl  IOJy4YECHHOMN
3aBUCUMOCTH B BHJI€ TaOaull U rpaduKoB, JeaaTh BbIBOABI 110 Pe3yibTaTaM
VICCIICJOBAHMUS

1.12

IPOBOJUTh KOCBEHHBIE W3MEPEHHUs (U3UYECKUX BEIMYHH: IUIAHUPOBATH
U3MEpEHUs, CcOoOMpaTh  AKCHEPUMEHTAJIbHYIO  YCTaHOBKY,  CIEIys
IPEJJI0KEHHOW UHCTPYKLMH, U BBIYUCIISATH 3HAUEHUE BETUUUHbI

1.13

1.14

1.15

1.16

1.17

1.18

COOJIrO/IaTh MpaBHUIIa TEXHUKH O€30ITaCHOCTH MPHU padboTe ¢ J1abopaTOpHBIM
000opyI0BaHEM

XapakTepu3oBaTb NPUHLUIBI  JEHCTBHS  M3y4EHHBIX HPUOOPOB U
TEXHUYECKHUX YCTPOMICTB C OMOPOM Ha MX OMMCAHUS, UCIOJIb3YS 3HAHUS O
cBOWcTBaX  (U3MYECKUX  SBICHMH M  HeoOXoauMmble  (puU3MUECKue
3aKOHOMEPHOCTH

pacno3HaBaTh TIPOCTHIE TEXHHYECKHE YCTPOHCTBA M HM3MEPHTEIILHBIC
npuOoOpsl 1O CXeMaM M CXEMAaTUYHBIM PHCYHKaM, COCTABISTH CXEMBI
ANIEKTPUYECKUX  Ilemei ¢ MOCHel0oBaTeIbHBIM M NapajulelbHbIM
COEJMHEHUEM DHJIEMEHTOB, pa3iiMyas YCJIOBHbIE O003HAUEHUS HIIEMEHTOB
DIIEKTPUYECKUX Lenen

OPUBOANUTH  NpUMEpbl  (HAXOAWTh  HMHMOpMAIMIO O  MpPHUMEpax)
NPAaKTUYECKOI0 HCMOJb30BaHUS (PU3NYECKMX 3HAaHUM B MOBCEIHEBHOI
KHU3HU Ui oOecrieyeHus: 0e30MacHOCTH IpU OOpalleHuu ¢ npubopaMu M
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHsI 3/I0POBbsS U COOJIOAEHUS HOPM
HKOJIOTUYECKOTO TIOBE/IEHHS B OKpY>KaloIeil cpene

OCYHICCTBJIATL IIOHUCK I/IH(I)OpMaI_[I/II/I (bI/I3I/I‘IeCKOFO COACpKaHUA B CCTU
I/IHTepHCT, Ha OCHOBE€ MMCIOIIUXCSA 3HAHUN U HYTGM CpaBHCHHA
JOITOJHUTCIIBHBIX UCTOYHUKOB BBIACIIATH I/IH(I)OpMaLII/IIO, KOTOpasa ABJIACTCA
HpOTHBOpG‘-IPIBOfI WU MOXET OBITh He,HOCTOBepHOﬁ

UCIIOJIb30BaTh MPHU BBITOJHEHUH YYE€OHBIX 3a/JlaHUN HAYYHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3MUYECKOTO COJEepkKaHUS, CIIPAaBOYHBIE MAaTEPUANIbI, PECYPChI
cetu HMHrepHer; Biagerb NpU€MaMM  KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3oBaHus HH(GOPMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

CcO31aBaThb CO6CTB€HHBI€ IIMCBMCHHBIC U KpaTKI/Ie YCTHBIe COO6HI€HI/I$I,
0000mass wHGOPMAIMIO W3 HECKOJBKUX HMCTOYHUKOB (PU3UYECKOTO



COJIepKaHuUs, B TOM YHCIIE MyOIMYHO MPEACTABIAThH Pe3yabTaThl IPOESKTHOM
WJIN UCCIIE0BATENbCKON IEATEIbHOCTH, P 3TOM I'PaMOTHO UCIOJIB30BaTh
W3YYCHHBI MOHATHHHBIA ammapar Kypca (U3HKH, CONPOBOXKIATH
BBICTYIUICHUE [TPE3EHTALINEN

1.20

OpY BBHINOJHEHHH YYEOHBIX NPOEKTOB M HCCIEJOBAHUN (PU3UUECKUX
IIPOLIECCOB  paclpeAcsaTh OO0S3aHHOCTM B TpYIIE B COOTBETCTBUM C
IIOCTABJICHHBIMU 33Ja4aMH, CICIUTh 3a BBIIIOJIHEHUEM IUIaHA JCUCTBHN U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHBIH BKJIaJ B
JESATEIIBHOCTD I'PYIIIBI, BBICTPAUBATh KOMMYHHUKAaTHBHOE B3aWMOJEHCTBHE,
IPOSIBIISAS TOTOBHOCTD Pa3pelaTh KOH(IMKTHI

9 KVIACC

Kon
NpoBEpPsSIEMOro
pe3yJbTara

11

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOT'0 001ero 00pa30BaHUs

HCIIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

1.3

14

1.5

1.6

1.7

pa3iauyaTh SBJICHHS [0 OMMCAHHUIO UX XapPAaKTEPHBIX CBOWCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIONIMX JAHHOE (PU3NUICSCKOEC SIBICHUE

pacrio3HaBaTh  NpOSIBICHHE M3YYEHHBIX  (pu3MuyecKkuX  sBICHHHA B
OKpY’KaloIlleM MHUpe, B TOM uuciie (U3UYecCKue SIBICHUS B MPHUPOJE, MPU
TOM T[EpPEBOJUTH MPAKTUYECKYIO 3a7adyy B YyueOHYyIO, BBIIEIATh
CYIIIECTBEHHbIE CBOMCTBA (IIpU3HAKK) GU3UUECKUX SIBICHUN

OIKCBIBATh M3y4YEHHBbIE CBOWMCTBA Tel U (U3NYECKUE SIBICHUS, UCIOJb3Ys
¢u3nyeckue  BEIMYUHBI, @PU  ONMCAHUU NPAaBWIBHO  TPAKTOBAThb
(Gu3nUecKuil CMBICT HCIIOJIb3YEMbIX BEJIMYMH, OOO3HAYEHUS U EIUHMIIBI
¢u3NYeCKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOLIUE JIAHHYIO
¢u3NYeCKyl0 BEIUWYMHY C JPYTUMH BEJIMYMHAMM, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUUYHUH

XapaKTepu30BaTh CBOWCTBA Tel, (U3NYECKUE SBIEHUS U TPOIECCHI,
UCIIONb3Ysl ~ U3YYEHHBIE 3aKOHbI, IPpU OTOM  J1aBaTb  CJIOBECHYIO
(GOpMyYITUPOBKY 3aKOHA U 3aMMMCHIBATh €r0 MAaTEMATUYECKOE BBIPAKEHHE

OOBACHATH (I)I/I3I/I‘{eCKI/Ie mponeccol u CBOMCTBaA TCJI, B TOM 4YHUCIIC U B
KOHTCKCTC CI/ITyaI_II/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa: BLIABJIATH
MPUIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTH 00BsicHEeHHE U3 2 — 3 JTOTHYECKUX
maroB € IIOMOIIBIO 2 -3 HU3YYCHHBIX CBOMCTBaA (I)I/I3I/I‘-ICCKI/IX HBHCHHﬁ,
(1)I/ISI/IV—I€CKI/IX 3aKOHAa UJIKM 3aKOHOMEPHOCTHU

pewmath pacu€THble 3agaud (OmUparouMecs Ha cucteMy u3 2 — 3
YpaBHEHMIA), MCIIONB3YsI 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIIUE (PU3UUECKUE
BEJIMYMHBI: Ha OCHOBE aHaJM3a YCJIOBMS 3aJadyd 3allUChIBaThb KpPaTKOE



YCIIOBHUE, BBISBISATh HEJOCTAIOIIME WM HM30BITOYHBIC JAaHHBIC, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE AJIS PEUICHUs, TPOBOAUTH PAcUEThl U
OLICHUBATh  PEAJUCTUYHOCTh  IOJYYEHHOTO 3HAueHUs  (U3HUECKOI
BEJIMYUHBI

1.8

pacrio3HaBaTb MpPOOJEMBI, KOTOpPhIE MOXHO pELIMTh MpPU MOMOIIU
(U3NUECKUX METOJIOB, HWCHOJIB3Yys ONHUCAHHE WCCICAOBAHUS, BBLICIATH
MpOBEpsiEeMOe  MPEANOJIOKEHUE, OLEHUBATh MPAaBWIBHOCTh  MOpPSIKA
NPOBEJCHUS  MCCIEAOBaHUS, JieJaTb  BBIBOJABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOIOIEHUH 1 ONBITOB

1.9

IPOBOJUTH OMBITHI IO HAOIIOIEHUIO (PU3UUECKUX SBICHUN MU (PU3UIECKUX
CBOMCTB TENI: CAMOCTOATENILHO COOMpaTh YCTAHOBKY M3 H30BITOYHOIO
HaOopa 00OpyJIOBaHMs, ONMCHIBATH XOJ ONBITAa M €ro pe3yiabTaThl,
(GOpMyIHPOBATH BEIBOMBI

1.10

IPOBOJIUTH NPU HEOOXOAMMOCTH CEPHI0O NPSMBIX HW3MEPEHUH, ONpeness
CpeHee 3HAueHUEe Uu3MepsAeMOoll BelIMUMHBI ((POKYCHOE paccTOsSHuE
coOuparonield  JUH3BI), OOOCHOBBIBATH BBIOOp CIOCO0a W3MEpEHUs
(M3MepuTeNHHOTO MpUOopa)

111

NPOBOJIUTH  HCCIENOBAHME 3aBHUCUMOCTEH (M3WYECKHX BEIMYUH C
HCIIOJIb30BAHHUEM  IIPAMBIX I/I3M€p€HI/II\/JII IJIaHUPOBATb  HUCCIICAOBAHUC,
CaMOCTOSITENIFHO ~ COOMpaTh  yCTAaHOBKY, (DUKCHpOBaTh  pe3yiabTaThI
HOHy‘lCHHOﬁ 3aBUCUMOCTHU (1)I/I3I/IT-IGCKI/IX BCIIMUMH B BHJIAC Ta6JII/IIII/I
rpaduKoB, JenaTh BBIBOJIBI IO pe3yIbTaTaM HCCIIEOBAHHS

1.12

MPOBOJNTH KOCBEHHBIC M3MEpEHUs (U3MUYSCKUX BEIUYHH: IUIAHUPOBATH
U3MEpEHHs, COOUpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBINOIHATH
M3MEPEHHUs], CIEays NPEIIOKEHHOW HWHCTPYKIIMU, BBIUHMCISATH 3HAYEHUE
BEJIMYMHBI U aHAJIU3UPOBATh MOJTYUYCHHBIE PE3YJIbTAThI C YUETOM 3aIaHHOMN
MOIPEIIHOCTH U3MEPEHUI

1.13

1.14

1.15

1.16

1.17

coOnroaaTh MpaBuia TEXHUKU O€30MAacCHOCTH MpHU paboTe ¢ 1abopaToOpHbIM
00opyI0BaHEM

pa3ianyaTh OCHOBHBIE TMPU3HAKH M3YyYCHHBIX (UBUYECKUX MOJIENIeH:
MaTepuaibHas TOYKa, aOCOIIOTHO TBEPIOE TENO, TOYECUYHBIH HCTOYHHK
CBeTa, JIy4, TOHKAs JIMH3a, TUTAaHETapHast MOJIeNIb aTOMa, HYKJIOHHAs MOJIETh
aTOMHOTO Si7pa

XapakTepu3oBaTb MPUHLUIBI  JEHCTBHS  M3y4eHHBIX NpUOOPOB U
TEXHUUYECKHUX YCTPOMCTB C ONOPOM Ha MX ONMCAHUs, UCIIOJIb3Ys 3HAHUA O
cBOWcTBaX  (U3MYECKUX SBJICHUH M  HeoOXonumble  (pusnueckue
3aKOHOMEPHOCTHU

MCIIOJIb30BaTh CXEMbBl M CXEMAaTHYHbIE PUCYHKH H3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTHYECKUX MPOLIECCOB MPH
peleHnH  y4eOHO-IPAaKTUYEeCKMX  3a/ad, ONTHYECKHE CXEeMbl  JUis
MOCTPOCHUS N300pa’KeHHH B TUIOCKOM 3€pKaJie U cOOMparolel JuH3e

OPUBOIUTH  HpuUMepbl  (HaxoauTh  MHGOpMALMIO O  MpUMepax)



NPAaKTUYECKOTO HCMOIb30BaHUS (U3NYECKUX 3HAHUM B MOBCEIHEBHOM
KU3HH JIJIs1 oOecrieueHrss 0€301acHOCTH TIPH OOpaIleHuu ¢ MpudopaMu U
TEXHUYECKHMHU YCTPOWCTBAMH, COXPAHCHHS 3JJ0POBbsI M COOIOICHUS HOPM
9KOJIOTUYECKOTO IMOBE/ICHUS B OKPYKAIOIIEH cpelie

1.18

OCYILECTBIIAATh TMOMCK WHGpOpMAaNUU (QHU3MUECKOTO COACPKAHUS B CETH
WnuTepHer, camocTOsATENbHO (GOPMYTUpPYsl MOMCKOBBIM 3ampoC, HAaXOAUTh
MyTU ONpEeNIeHUss JOCTOBEPHOCTH MOJIYYEeHHOH MH(OpMAalMd HAa OCHOBE
MMEIOIINXCS 3HAHUH U IOIIOJIHUTENIbHBIX HICTOYHUKOB

1.19

UCTIOJIb30BaTh MPH BBIOJHEHUH YYEOHBIX 33/JaHUN HAYYHO-TIOMYJISPHYIO
JAUTEpaTypy (PU3MUYECKOTO COJACpPKAHUSA, CIIPABOYHBIC MATEPUAIIBI, PECYPCHI
cetu HMHrepHer; Biaaerb NpuUEMAMHU  KOHCIEKTUPOBAHMSI  TEKCTa,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/aBaTh COOCTBCHHBIE MUCHMEHHBIC W YCTHBIE COOOIICHHS Ha OCHOBE
uH(pOpMAIMM W3 HECKOJIBKUX HWCTOYHUKOB (PH3UYECKOTO COJCpIKAHUS,
MyOJIUYHO TIPEACTABIIATH PE3YJIbTAaThl MMPOCKTHON HIJIM MCCIEI0BATENHCKOM
JIEATEIIbHOCTH, ITPX 3TOM I'PaMOTHO HCIIOJb30BaTh U3YUEHHBIN MOHSITUHHBIN
anmapar Hu3y4aeMoro pasziena (QU3MKH U CONPOBOXIATh BBICTYIJICHUE
npe3eHTaluen ¢ y4éToM 0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB

1.21

IpYA BBHIMOJIHEHHH YYEOHBIX NPOCKTOB M HCCICIOBAHMNA (DU3HYECKHUX
IIPOLIECCOB  paclpeiesaTh OO0S3aHHOCTM B TPYIIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM 33Ja4aMM, CICAUTH 3a BBIIIOJIHEHHEM IUIaHA NEHCTBHUU U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKIAJ B
JESATEIIBHOCTh I'PYIIIBI, BBICTPAUBATh KOMMYHHUKaTUBHOE B3aUMOJECHCTBUE,
HPOSIBIISIS TOTOBHOCTD Pa3peliaTh KOH(IMKTbI



MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KIIACC
Kon Kon
IIpoBepsieMble 3/1eMEHTBI COieP:KAHUS
pa3zejia  3JieMeHTa
TEIJIOBBIE ABJIEHU A
OCHOBHBIE TIOJOXKEHUS MOJEKYISIPHO-KUHETHUECKOW TEOpUn
6.1 cTpoeHHusl BelecTBa. Macca M pasmepbl MosieKyid. ONbIThI,
' MOJTBEPKIAIOIIHE OCHOBHBIE MIOJIOKEHHS
MOJICKYISIPHOKMHETUYECKOH TeOpUH
6.2 Monenu TBEPAOro, JKUAKOTO U Ta3000pa3HOro COCTOSIHUM
' BemlecTBa. Kpucrammmyeckne n aMmopHbIe Tena
6.3 OOBbsicHEHME CBOMCTB ra3oB, JKUAKOCTEH M TBEPABIX Tel Ha
' OCHOBE IT0JIO’KEHUH MOJIEKYISIPHOKMHETUYECKOH TeOpUH
6.4 CMauuBaHue ¥ KalWUISPHbIE SIBICHUS
6.5 TennoBoe pacHIMpEHHUE U CKATHE
6.6 Temmeparypa. CBs3b TeMIlepaTypsl CO CKOPOCTBIO TEILUIOBOTO
' JIBYDKEHUS YaCTHIL
6.7 Buytpennss osHeprus. CnocoObl HM3MEHEHMsSI BHYTpPEHHEU
' SHEPTHUU: TeIIonepeaada U COBEPIICHHE PaOOThI
6.8 Buasl  Temsonmepenauu:  TEIIONPOBOAHOCTb,  KOHBEKIIMS,
6 U3Iy4YeHue
6.9 KonmgecTBo TeruoTel. Y aenpHas TEMIOEMKOCTh BEIIECTBA
6.10 TennooOMeH U TemIoBOE paBHOBECHE. YpaBHEHHME TEILUIOBOTO
' Gananca
6.11 [InaBneHne W OTBepACBaHME KPHUCTAIMYECKUX BEILIECTB.
' VY nenbHas TemIoTa IMIaBIeHUsS
[TapooGpa3oBanue u koHaeHcamnus. Mcmapenune. Kunenwue.
6.12 YnenbHas TeIUIoTa napooOpa3oBaHuUs. 3aBUCHMOCTH
TEMIIepaTypbl KUIIEHUS OT aTMOC(EPHOTO JTaBICHUS
6.13 BnaxuocTs Bo3yxa
6.14 OHeprus TOIIMBA. Y IeJbHas TEMJI0Ta CTOPAHUS
[Tpunuunsr pabotel TemoBbix nsuratenedt KIIJ temmosoro
6.15 nBurarens. TemioBble JBUTATENM M 3alluTa OKpYKaroleu
cpensl
6.16 3aKOH COXpaHEHMs M MpPEBpaIlleHUs] SHEPrUM B TEIJIOBBIX
' npoleccax
6.17 [TpakTiueckue paboThI:




OnbITel 1O OOHAPYXKEHUIO JEHCTBUS CHJI  MOJIEKYJISIPHOTO
IIPUTSKEHUS.

OneITHI IO BEIpAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOU COJIM WIIH
caxapa.

OnbITel 1O HAOJMIOACHUIO TEIUIOBOIO pPACHIMPEHHs TIa30B,
JKUJIKOCTEN U TBEPJIBIX TEIL.

Omnpenenenue 1aBIeHNUs BO3AyXa B OaJNIOHE MINPHIIA.

OnpIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb JABJICHMS BO3/yXa
0T ero 00bEMa U HarpeBaHus WM OXJIAXKICHHS.

[IpoBepka TumoTe3bl IMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIONKA
KHUJIKOCTH B TEPMOMETPUYECKOHN TpyOKe OT TeMIepaTypshl.
HaOntonenne wu3MeHeHHMs BHYTPEHHEH OJSHEpruM Tena B
pe3yibTare Teronepeaays U paboThl BHEIIHUX CHUIL.
HccnenoBanue sBIEHUSA TEIUIOOOMEHAa MpPU CMEIIMBAaHUU
XOJIOJHOW U ropsiueil BOABI.

OnpeneneHyue KOJUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOM IpH
TEII000MEHE C HArpeThIM METAJUIMYECKUM LIUIHH]IPOM.
Onpenenenue ynenbHON TEIIOEMKOCTH BELLIECTBA.
HccnenoBanue npouecca ucapeHus.

OmnpeneneHne OTHOCUTENBHOM BIaXXHOCTH BO3AYyXa.
Omnpenenenne ynenbHON TEIUIOTHI IUIABJICHUS JIBIA.

6.18

®u3nyecKue SBJICHUS B npupoac: NOBECPXHOCTHOC HATSAKCHUC U
KalmUJUIAPHBIC SABJICHUA B IMPUPOAC, KPUCTAJIBI B HPUPOAIL,
H3JTy4YCHUC COJ'IHI_Ia, 3aMCpP3aHUcC BO,I[OéMOB, MOPCKHUEC 6pI/I3BI;
06pa303aHHe POChHI, TYMaHa, UHECs, CHETa.

6.19

TexHuueckue YCTPOMCTBA: KaIuJUISAPBI, IIPUMEPBHI
WCIIOJIB30BAaHUs KPUCTAIUIOB, KUAKOCTHBIM TEPMOMETP, AATUUK
TEMIIEpaTypbl,  TE€PMOC, CHUCTEMa  OTOIUICHUS  JIOMOB,
TUTPOMETpPBI, TICUXpOMETp, TMapoBas TypOMHa, JBUTaTellb
BHYTPEHHETO CTOpaHUsl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpusanys Tei. /[Ba poaa 31eKTpUUECKUX 3apsa10B
B3aumopeiictBue  3apspkeHHbIX  Ten.  3akoH — Kymona

7.2 (3aBUCUMOCTh CHJIBI B3aMMOJEUCTBHS 3apsSKEHHBIX TeNl OT
BEJIMYMHBI 3apsJI0B U PACCTOSHUSA MEXY TE€JIaMH)
Onektpuueckoe nojie. Hanpspk€HHOCTD AIEKTPUYECKOTO TTOJIS.

7.3 [lpyHuMn  cynmepmo3ulMM  DJIEKTPUYECKHX  mojied  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenn INEKTPUUYECKUX 3aps0B. OneMeHTapHbIN

7.4 anektpudyeckuil 3apsa. Crpoenne artoma. IlpoBomHuMKM U
JURJIEKTPUKH

7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia



7.6

ONeKTpUUECKUI TOK. VYcnosus CYLLIECTBOBAHUSA
IIEKTPUYECKOTO TOKA. MICTOYHMKHN MOCTOSIHHOTO TOKA

7.7

7.8

JleficTBUSI ANEKTPUYECKOTO TOKa (TEIUIOBOE, XHWMHUYECKOE,
MarHUTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U razax

BJ'ICKTPI/ILIGCKELH OCIIb. Cua Toxka. :‘)J'ICKTPI/ILIGCKOG HaIIps>KCHUE

7.9

ConpoTuBieHHe TPOBOJHUKA. YJAEIBHOE CONPOTUBIICHHE
BELIECTBA

7.10
7.11

3akon Oma y1s yyacTka lenu

IlocnenoBarenbHOE U napauiC/ibHOC COCANHCHUC ITPOBOJAHNKOB

7.12

7.13

PaGoTa m MOIIHOCTH 3JEKTPUYECKOTO TOKA. 3akoH JKoyms —
Jlenna

DIIeKTpUUYECKHE TN U MOTPEOUTENH DJICKTPUUECKONW SHEPTUU
B ObITy. KOopoTkoe 3aMbikaHue

7.14

IlocTossHHEIE MAarHuThbL. B3aumoneiictBue TOCTOSTHHEIX
MAarHuTOB

7.15

7.16

MarsuTHoOe 110jie. MarHuTHOE moJje 3eMJIM U €r0 3HAUYEHUE IS
JKU3HU HA 3emiie

OmngIT 9pCTeI[a. MarsuTHoe TIIoJie QJICKTPHUYCCKOI'O TOKa.
HpI/IMeHeHI/Ie QJICKTPOMAarouTOB B TCXHUKE

7.17

JlelicTBU€ MArHMUTHOTO TIOJISI HA NPOBOJAHUK C TOKOM.
ONeKTpoABUTaTENIb ~ MOCTOSIHHOTO  Toka.  Mcmonp3oBaHue
ANIEKTPOJIBUraTesaeii B TEXHUYECKHUX YCTPOIMCTBAX M Ha
TpaHcIopTe

7.18

7.19

7.20

Onbitel @Dapazes. SIBneHue HIEKTPOMATHUTHON WHAYKIIUH.
IIpaBuno Jlenna

OnextporeHeparop. CrnocoObl MOTY4YEHUS AIIEKTPUUYECKON
SHEPruM. DJEKTPOCTAHIIMM HAa BO30OHOBISIEMBIX HCTOYHHKAX
SHEPTUH

[TpakTudeckue paboTHI:

OnbITH O HAOMIOIEHUIO AIIEKTPU3ALMU Tell UHAYKIUEH U Tpu
COTPUKOCHOBEHHH.

HccnenoBanue NeHCTBUS AIEKTPUUYECKOTO MO Ha MPOBOTHUKU
H JUDJICKTPUKU.

CoOopka u nmpoBepka padOTHI AJIEKTPUIECKOH IETH MOCTOSTHHOTO
TOKA.

H3mepeHue u peryJIMpoBaHUEe CHUITBI TOKA.

W3mepeHue u peryiupoBaHue HAMPSHKCHHUS.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa, HAYIIETO depes
PE3UCTOp, OT COMPOTUBIICHHS PE3UCTOpa U HAMPSHKEHUS Ha
pesucrope.

OnpIThI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh 3JIEKTPHUYECKOIO
COIIPpOTUBJICHUA TIMPOBOJHHUKA OT €ro JIJIHUHBI, IJIomaan




IIOIIEPEYHOI0 CEYEHUS U MaTepHuaa.
IIpoBepka npaBuia CII0KEHUS HanpsHKEHU U npu
MIOCJIEIOBATEIbHOM COEJUHEHUHU JABYX pe3ucTopoB. [IpoBepka
npaBuja JUisi CWIbl TOKa IPU MAapajuIeJbHOM COEIMHEHUU
pesuctopoB. OrmpenenaeHue padOThl 3IIEKTPUUYECKOTO TOKa,
uaymero  yepe3  pesuctop.  OmnpeneneHue  MOLIHOCTH
IEKTPUYECKOTO  TOKA,  BBIACIAEMOM  Ha  pE3UCTOpe.
HccenenoBanue 3aBUCHMMOCTH  CWJIBI  TOKA, MAYLIETO 4epes
JAMIIOUKy, OT HampsbkeHuss Ha Hel. Omnpenenenue KII/]
HarpeBatend. lMcciaenoBaHMe MAarHUTHOIO — B3aMMOJEHCTBUS
IIOCTOSIHHBIX ~ MAarHuToB. M3ydyeHue  MarHMTHOrO  IOJs
MOCTOSIHHBIX MAarHUTOB IpPHU UX OOBEAMHEHUU W Pa3/CICHHH.
HccnenoBanue AEMCTBUS 3JIEKTPUUYECKOIO TOKA HA MarHUTHYIO
cTpesiky. OmbIThl, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTH  CHJIbI
B3aUMOJICUCTBUS KATYIIKA C TOKOM M MarHuTa OT CUJIbI TOKa U
HallpaBJI€HUs TOKa B  Karymke. I3ydenume  nelcrtBus
MarHuTHOTO I10JIS Ha IPOBOJAHUK ¢ TOKOM. KoHCTpynpoBanue u
u3ydeHue pabotsl snekTpoxsuratens. Wsmepenwe  KIIJ
AJIEKTPOJIBUTaTEIbHON YCTaHOBKH. OMNBITHI 110 HCCIIEIOBAHUIO
SABJICHUS]  JJIEKTPOMArHUTHOM  MHAYKLHMH:  HCCIEIOBAHHUE
M3MEHEHUH 3HaYEHUs U HaIllPaBJIEHUs MHIYKIMOHHOTO TOKa

@u3nYEeCKUe SBICHHUS B NPUPOJEC: DJICKTPUUYECKHUE SIBJIICHHUS B
atMocdepe, IJIEKTPUUECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE

721 none 3emud, JApeiid MONOCOB, POJb MAarHUTHOTO TMOJS MJis
JKU3HU Ha 3emiie, MOJIIpHOE CUSTHUE
TexHudeckue  yCTpoOMCTBA: JIEKTPOCKOII, aMIIepMeTp,
BOJIETMETP, PEOCTaT, CYETYMK DIIEKTPHUECKOW DHEPTHH,
799 AIIEKTPOOCBETUTEIHHBIE puOOpHI, HarpeBaTeIbHbIC
' AIIEKTPOIPUOOPHI (mpumepsI), AIEKTPUUYECKUE
NPeJOXPaHUTENH, ANIEKTPOMArHur, JIEKTPOABUraTENb

MOCTOAHHOI'O TOKA, '’CHEPATOP IMOCTOAHHOT'O TOKA



9 KVIACC

Kox Konx snementa IIpoBepsiemble 2JIEMEHTBI COAEPIKAHMS
paszznena
MEXAHUWYECKUE SABJIEHUA
8.1 Mexannyeckoe aBumxkeHue. MarepuanbHas Touka. Cucrema
' orcuéra
8.2 OTHOCHUTEIBHOCTh MEXAHUYECKOT'O JIBIKEHUS
8.3 PaBHOMEpHOE IPSMOJIMHEHOE JBUKEHUE
8.4 HepaBHoMepHOe mpsimonuHeniHOe aBUkeHHe. CpenHsas u
' MT'HOBEHHAsI CKOPOCTH TeJia IIPH HEPAaBHOMEPHOM JIBHKCHUU
8.5 VYckopenue. PaBHOYyCKOpEHHOE NTPSMOJIMHEMHOE IBUKEHUE
8.6 CBoboanoe nagenue. OnbiTel ["anunes
PaBHOMeEpHOE nBHKEHHME MO OKpYyXHOCTH. Ilepnon m wacrora
8.7 oOparleHusl. JIunennas u yriaoBas CKOPOCTH.
LleHTpOCTPEMUTENBHOE YCKOPEHHUE
8.8 ITepserit 3akon HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperwnii 3akon HeroToHa
8.11 [IpuHUHMNI Cyneprno3uiuu Cul
8.12 Cuna ynpyroctu. 3akoH ['yka
8 8.13 Cuna TpeHHs: CHJIa TPEHUSI CKOJBKEHHS, CHja TPEHHs MOKOS,
' JIPYTHUE BUBI TPEHUS
8.14 Cuna TsHKecTH M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpEHHe
' CBOGOJIHOTO TIaJIEHHs
8.15 JBuxenne mmaner Bokpyr Comnna. IlepBas kocMudeckas
' ckopocTh. HeBecoMoCThb U meperpy3ku
8.16 PaBHOBecue marepuasibHON TOUKU. AOCOIIOTHO TBEPOE TENO
8.17 PaBHOBecue TBEpIOro Tena ¢ 3aKpEIUIEHHOM OCBIO BpAILCHUS.
' MowmenT cuinsl. LienTp Tsxectn
8.18 Nmnynec Tena. M3menenne ummynsca. Mnynsc cuiiel
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 PeakTuBHOE nBUXKEHUE
8.21 Mexanundeckas paboTa U MOITHOCTh
8.9 Pabota cun TskecTH, ynpyroct, TpeHus. CBs3b DHEPruM H
' paboThI
8.93 [ToreHnmanbHast SHEPTHS Tela, MOJAHATOTO HAJ MOBEPXHOCTHIO
' 3emun
8.24 [ToreHunanbHast SHEPTUs CXKATON MPYKUHBI




8.25

Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPTUU

8.26

8.27

3aKOH COXpaHEHUS] MEXaHUYECKON YHEPTUH

[TpakTuyeckue paboOTHI:

Omnpenenenne cpeqHeil CKOPOCTH CKOJIBXKEHHs Opycka WIH
JBIKCHHS LIapuKa 110 HAKIOHHOW IUIOCKOCTH. OmpeneneHue
YCKOPCHUsI Tela TMPH PABHOYCKOPEHHOM [JBIDKCHUH IO
HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne  3aBUCUMOCTH  IIyTH  OT  BPEMEHH  IIpH
PaBHOYCKOPEHHOM JIBU)KEHHH 0€3 HayaJlbHOH CKOPOCTH.
[TpoBepka THIOTE3bI: €CIIM TPH PABHOYCKOPEHHOM JBHKCHUH
0e3 HaYaJIbHOW CKOPOCTH MYTH OTHOCSTCS KaK psiJi HEYETHBIX
YpCced, TO  COOTBETCTBYIOIIME  INPOMEXKYTKH  BPEMCHH
OJIMHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKCHUS OT CHJIBI
HOpManbHOTrO JAaBieHus. Onpenenenne KodpQUIUEHTA TPEHUS
CKOJIBKEHHSI. Omnpenencaue HKECTKOCTH HPY)KUHBI.
Omnpenenenne pabOThl CHJIBI TPEHUS TIPU  PABHOMEPHOM
JBIDKCHHM  TeJia [0  TOPU30OHTAILHOH  MOBEPXHOCTH.
Ompenenenne pabOTHI CHIIBI YIIPYTOCTH HPHU MOABEME Ipy3a C
UCIIOJIb30BAHUEM HEIOIBIIKHOTO U MOJIBHXKHOTO OJIOKOB

8.28

8.29

duznyeckue SBICHUS B npupoac: IpPUIMBbBI W  OTJIHWBBI,
JABWXKCHUC IIJIAHCT ConneyHou CHUCTCMbI, pCAKTHUBHOC ABHIKCHUC
JKMBBIX OPraHU3MOB

Texauueckue YCTPOﬁCTBaZ CIIMAOMCTpP, AATYUMKHU IIOJIOKCHHUA,
pacCTodHud U YCKOPCHUSA, PAKCThL

MEXAHWYECKUE KOJIEBAHUA 1 BOJIHBI

KonebGarenbHoe  nBukeHue. (OCHOBHBIE  XapaKTEPUCTHKHU

91 KOJIe0aHuii: TIEpHOJI, YacTOTa, aMILIUTY1a
9.2 MareMaTtnyeckuii ¥ TPYXKUHHBIM MasTHUKHU. [IpeBpaienue
' HHEPIUu MpH KoJeOaTeTbHOM JABHKEHUH
9.3 3aryxaromue konebanus. BeinyxaeHHble konebanus. Pezonanc
Mexannueckue BosHbL.  CBOMCTBA MEXaHHYECKHUX  BOJIH.
9.4 ITpononpHele U MONEpeYHbIE BOJIHBI. J[711MHA BOJIHBI U CKOPOCTh
' e€ pacnpocrpaHeHus. MexaHH4ecKre BOJIHBI B TBEPAOM Telle,
CEHCMHUYECKHE BOJIHBI
9.5 3Byk. [')pomKkoCTh 1 BbICOTa 3ByKa. OTpa’keHUE 3ByKa
9.6 WHudpa3Byk U ynbpTpa3ByK
[TpakTuyeckue paboTHI:
OnpezneneHye 4acTOThl U Neproa KojaeOaHHi MaTeMaTHIeCKOTo
9.7 MasTHHKA.

OmnpeneneHre 4YacTOThl W Tepuoja KojiebaHWM MPYKUHHOTO
MasiTHHKA




HccnenoBanue 3aBUCHUMOCTH nepuozaa KoJieOaHui
MOJIBEILIEHHOTO0 K HUTH Tpy3a OT JUIMHBI HUTH. VccrenoBanue
3aBHCHUMOCTH Iepuojia KoyieOaHUil MPY>KUHHOTO MasTHUKA OT
Macchl rpy3a. [IpoBepka He3aBUCHMMOCTH Nepuoja KoseOaHUi
rpy3a, MOJBELIEHHOT0 K HUTH, OT MaccChl Ipy3a U KECTKOCTU
npyxuHsl. MI3mepenne yckopeHus cBOOOIHOTO MaieHUs

dusnyeckue SABICHUS B nmpupoaec: BOCIPHUATHE 3BYKOB

9.8 JKUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMHUYECKHE BOJIHBI, I[yHAMH,
9X0
9.9 TexHu4eckue yCTpouCcTBa: 3X0JIOT, UCIIOJIb30BAHUE YIIbTPA3BYKa

B OBITY M TEXHUKE

10

11

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 OJEeKTPOMAarHUTHOE  MoJie.  OJEKTPOMAarHUTHBIE  BOJIHBI.
' CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
10.2 [[Ikana 371€eKTPOMAarHUTHBIX BOJIH
10.3 OnexkTpoMarHuTHas npuposa ceera. CKopocts cBera. BoaHoBbIe
' CBOMCTBA CBETA
[TpakTuyeckune paboOTHI:
10.4 N3yuenue CBOWCTB JJIEKTPOMATHUTHBIX BOJH C ITOMOILIBIO
MOOWIBHOTO TeledoHa
105 @dusnyeckue SBICHUS B MpUpoJe: OHOJIOTrMYECKOoe JIecTBHE
' BUIMMOTO, YIBTPa(pUOIETOBOTO U PEHTTEHOBCKOTO H3ITydEHHH
10.6 TexHuueckue yCTpOMCTBa: MCIIOJIb30BAaHUE 3JIEKTPOMArHUTHBIX
' BOJIH /17151 COTOBOM CBSA3U
CBETOBBIE ABJIEHU A
111 JlyueBas monens cBera. MicTouHuKH cBeTa
11.2 ITpsimonuHEITHOE pacIpoCTpaHEHHUE CBETA
11.3 OTtpaxkenue ceta. [lmockoe 3epkano. 3aK0H OTpaKeHUs CBETa
114 [Tpenomnenue cBera. 3akoH mpenomieHus cBera. llomHoe
' BHYTpEHHEE OTpaKEHUE CBETa
11.5 JInnza. Xop nyyen B JIMH3E
11.6 OnTuueckas cuctema goTtoannapara, MUKpOCKOIA U TeJIECKoIa
117 I'maz  kak  onruyeckas  cucrema.  biIM30pykoCTh M
' JaTbHO30PKOCTh
118 Paznoxenue Oenoro cBerta B cnekrtp. OmnbiTel HbroToOHa.
' CrnoxeHne CIieKTpallbHBIX 1IBETOB. Jlucriepcust cBeta
[TpakTuyeckue paboOTHI:
HccnenoBanue 3aBUCUMOCTH YIila OTPa’K€HHsI CBETOBOTO Jiyya
11.9 OT YIJIa MaJICHHUS.

N3ydyeHne xapakTepUCTUK HM300pa)K€HHs MpeaMeTa B IIOCKOM
3epKaje.




HccnenoBanne 3aBUCUMOCTH  yrjia IPEIOMIIEHUS CBETOBOIO
Jy4a OT yIJia MaJeHus Ha TPaHuLe «BO3JIyX — CTEKIION.
[Tonyuenne n300pakeHHI C ITOMOIIBIO COOMPAIOIICH JTUH3HI.
Omnpenenenue (GOKYCHOTO pPACCTOSHUS M ONTUYECKOM CHIIBI
coOuparorien JTUH3bL.

OnbIThI 10 Pa3yIoKEHUIO OEJI0Tr0 CBETa B CIIEKTP.

OmnbITH IO BOCTIPUATHIO 1IBETA MPEAMETOB MPH UX HAOIIOICHUH
4yepe3 [IBETOBBIC (PHIIBTPHI

dusnyeckue SBJICHUA B npupoaec: 3aTMCHUMA COJ'IHHa u .HyHI)I,

11.10 [IBETa TeJI, ONTHYECKHUE sBJIeHUsS B aTtMocdepe (1BeT HeOa,
pedpakmus, pagyra, MUPax)
11.11 TexHuueckue YCTpONCTBA: OYKH, IepHUcKom, ¢oToanmnapar,
' ONTUYECKHE CBETOBOJIbI
KBAHTOBGBGIE ABJIEHUA
121 Omnwitel Peszepdopna u minanetapHas Mojaenb aTtoma. Monenb
' aroma bopa
12.2 Hcnyckanwe W TOTJIONICHWE CBETa aroMOM. KBaHTHL
' JluneituaTeie CEKTPHI
12.3 PannoaxktuBHOCT. Anb(da, 6eTa- 1 raMMa-u3aydeHus
124 Crtpoenue atoMHOTrO siapa. Hykinonnas Mojens aTOMHOTO sijipa.
' H3otorsl
125 PannoaktuBHbBIe TipeBpainieHus. [leproa moirypacnaga aTOMHBIX
' saep
126 Snepupie peakuuu. 3aKOHBI COXpaHEHHs 3apsAIOBOTO U
' MaccOBOTO YHCEI
12.7 DHeprus CBA3M aTOMHBIX siiep. CBs3b MAacChl U YHEPTUU
12 128 PeaK"III/II/I cuHTe3a u AeneHus saep. Mcrounuku sneprun CosHIa
1 3BE3]1
12.9 SlnepHas sHepreTuka. JlelicTBHE paguOaKTUBHBIX U3JIy4EHUN Ha
' JKUBBIE OPTaHU3MBbI
[TpakTiueckue paboThI:
HabmroieHue CrionHbIX U IMHEHYAThIX CIIEKTPOB U3JTyUEHUS.
12.10 HccnenoBanne TpPEKOB: M3MEPEHUE HHEPrUM  YACTHUIBINO
TOPMO3HOMY NyTH (110 hoTOrpadusm).
W3mepenue paaroakTuBHOTO hoHA
Puznueckue SIBJICHUSA B IIpUPOJE: €CTECTBEHHBIN
1211 paiMoOaKTUBHBIN (DOH, KOCMUYECKHE Iy4d, pPaJHOaKTHUBHOE
' U3ITy4YeHUE MPUPOIHBIX MHUHEPAJIOB, JCUCTBUE PAaTUOAKTHBHBIX
U3ITy4YeHUN Ha OPraHU3M YeTIOBEeKa
1212 TexHu4eckne YCTpPOWCTBA: CIEKTPOCKON, WHIMBUIYAIbHBIN

JI0O3UMETp, KaMepa Bunbscona



IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM pe3yJbTaTaM 0a30BOI0
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0urero oopazoBanusi Ha ocHoBe PI'OC

[Tonnmanue ponu (U3MKU B Hay4dHOH KapTHHE MHpa; cHOpMHPOBAHHOCTH
0a30BBIX TpPEACTABICHUI O 3aKOHOMEPHOW CBS3M W IO3HABAEMOCTH
ABJIGHUW  TPUPOJBI, O  POJIM  OKCIepuMeHTa B  (Qusuke, O
cuctemooOpasyronie pond (QU3UKA B Pa3BUTHH €CTECTBEHHBIX HayK,
TEXHUKA M TEXHOJOTHH, 00 IBONIONUHN (DU3NYECKHX 3HAHUN M UX POJIM B
LIEJIOCTHOM €CTECTBEHHOHAy4YHON KAapTHHE MHpA, O BKJIAJAEC POCCUHCKHX U
3apyOeKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHUE MPOIIECCOB
OKpPY’KaloIllero Mupa, pa3BUTHE TEXHUKU U TEXHOJIOTUN

3HaHMs O BHJAX MarepuH (BEIIECTBO M IOJIE), O JBIKEHUU Kak CrocobOe
CYIIECTBOBAHMS MaTepuu, 00 aTOMHO-MOJICKYISIPHOW TEOPUU CTPOCHUS
BEIECTBA, O (PM3MYECKON CYIIHOCTH SIBIICHUH MPUPOIBI (MEXaHUYECKHX,
TEIJIOBBIX, JIEKTPOMAarHUTHBIX U KBAaHTOBBIX); YMEHHE Pa3JINyaTh SBJICHUS
[0 OINHCAHUIO UX XapaKTEpHbBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SIBICHUE; YMEHHE PacllO3HaBaTh
MPOSIBIICHUE H3YYCHHBIX (DU3MUECKHX SBJICHUA B OKPYXKAIOIIEM MHpE,
BBIJIETISISL MX CYIIECTBEHHBIEC CBOICTBA (MTPU3HAKHU)

BiianeHne ocHOBaMM IOHATHUHHOIO anmapara M CHMBOJUYECKOIO S3bIKA
GU3MKM M UCHOJB30BaHUE HUX JMJIs pelIeHHs] Y4eOHbIX 3aJay; yMEHUe
XapakTepu3oBaTh CBOWCTBA TeJ, (U3NYECKUE SBICHHUS M TPOLECCHI,
UCTIONB3Ys QyHIaMEHTAJIbHBIE U SMIUPUUYECKHUE 3aKOHbI

YMeHrne OmnuChIBaTh HM3yUYCHHBIE CBOMCTBA TeNl W (PU3UUYECKHUE SBIICHHUS,
UCIIONB3Ys PU3HUECKUE BETUUMHBI

Bnanenue ocHOBaMHM METOAOB HAYYHOTO MO3HAHUS C Y4ETOM COOIIOICHUS
MpaBuJI OE30MACHOTO Tpy/ia: HabMoIeHue PU3NIECKUX SBICHUI:

YMEHHE CaMOCTOSATEIBHO COOHMpATh AIKCICPUMCHTAIBHYIO YCTAaHOBKY W3
JTAHHOTO Ha0opa 00OpYAOBaHUS MO WHCTPYKIIUHU, OMKUCHIBATH XOJ] OMbITA U
3aMMChIBaTh €r0 Pe3yNbTaThl, (OPMYIHUPOBATH BHIBOIBL;

MMPOBCACHUEC IMPAMBIX W KOCBCHHBIX H3M€p€HPII>i (1)I/ISI/I‘~IGCKI/IX BCIIMYHNH:
YMEHHE  IUIAHUPOBAaTh  HM3MEPEHHs,  CAMOCTOATENbHO  COOMpaTh
DKCIIEPUMEHTAJIBHYI0 YCTAaHOBKY IO HHCTPYKIIMH, BBIYHCIATH 3HAYCHHUE
BEJIMUMHBI U aHAJIM3UPOBATH MOMyUYEHHBIC PE3yJIbTAThl C YUETOM 3a/laHHOMN
MOTPEIIHOCTH PE3YIbTATOB U3MEPEHUI;

IMPOBEACHUC HECIIOXKHBIX OKCIICPUMCHTAJIBHBIX HCCHG}IOBaHHﬁ;
CaMOCTOSITENIEHO COOMPATh IKCIIEPUMEHTATBHYIO YCTAaHOBKY W IPOBOIHUTH
HCCIICOOBAHUC IO HWHCTPYKIMHU, NPEACTABIIATH IMOJTYYCHHBLIC 3aBHCHUMOCTHU




¢u3uueckux BEIMYMH B BUAe Ta0MMI W TpaduKOB, YYUTHIBAThH
HOTPEITHOCTH, JIeNIaTh BBIBOJIBI IO Pe3yJIbTaTaM HCCIIECJOBAHHS

[TonnMaHMe XapakTEpHBIX CBOWCTB (M3WYECKUX MOJeneil (MaTepualibHas
TOYKa, a0COIIOTHO TBEPAOE TEIO0, MOJEIN CTPOCHUS Ia30B, XKHJIKOCTEH U
TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMa, HYKJIOHHAs MOJEIb aTOMHOIO
Apa) U yMEHUE MPUMEHATh UX JIUIsl 00BsICHEHUS (PU3NIECKUX MTPOLIECCOB

VYMeHne 00BACHATh (PU3NUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM YHCIIE U
B KOHTEKCTE CHTyallud NpPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISIBJIATD MMPUYNHHO-CJICICTBCHHLIC CBA3HU u CTPOUTH
OOBSICHEHHE C OMOpOW HAa M3y4YCHHBIE CBOWCTBAa (PU3UYECKUX SIBJICHHUH,
¢du3nveckre 3aKOHbI, 3aKOHOMEPHOCTH U MOJICTTH

YMeHue pemath pacuéTHble 3a1aun (Ha 6asze 2 — 3 ypaBHEHHUI), HCTIOIB3YS
3aKOHBI U (POPMYIIBI, CBSA3BIBAMOIMINE (PU3UYECKHE BEIIMYUHBI, B YaCTHOCTH,
3alUChIBAaTh KPaTKOE YCJIOBHE 3a/aud, BBISBJISATH HEAOCTAIOIIME JaHHBIC,
BEIOMpaTh 3aKOHBI W (GOPMYJIbI, HEOOXOmUMbIC i € penieHus,
WCIIOJIb30BaTh CIPABOYHBIE JaHHBIC, MPOBOJUTH PACUYEThl M OIICHUBATH
PEATMCTUYHOCTD MOJYYEHHOTO 3HAYCHUS (DU3MUECKON BETUYHHBI; YMEHUE
OTpEeACNATh Pa3MEPHOCTh (DU3MUECKOH BEIMYUHBI, MOJYUYEHHOW TpuU
pellIeHnH 3aa9u

YMeHHe XapakTepu30BaTh PUHIIMIIBI IEUCTBUS TEXHUYECKUX YCTPOWCTB, B
TOM 4YHUCJIe OBITOBBIX NPUOOPOB, M MPOMBIIUICHHBIX TEXHOJIOTUYECKUX
IPOLIECCOB 10 UX OMMCAHUIO, UCHOJb3Yys 3HAHUS O CBOMCTBAX (PU3UYECKUX
SBJICHUN U HE0OXO0UMble (PU3UUYECKHE 3aKOHOMEPHOCTH

10

YMeHne UCIoNb30BaTh 3HAHUS O (PU3UYECKUX SBICHHUAX B IOBCETHEBHOMN
JKU3HU i1 oOecrieyeHus O€30MacHOCTH MpU OOpalieHHH € OBITOBBIMU
npubopaMu M TEXHMYECKUMHU YCTPONCTBAMH, COXPAHEHMs 3JI0pOBbS U
COOJIIOJIEHHsI HOPM HKOJIOTHYECKOT0 MOBEJICHMS B OKpYXKarwlleil cpee;
NOHUMaHWE HEOOXOAMMOCTH TPUMEHEHUS JIOCTHXKEHUH (U3UKU U
TEXHOJIOTHH ISl pallMOHATIBHOTO MIPUPOIOIIOIB30BAHUS

11

OnelT  moMcka, MpeoOpa3oBaHUSs W TpPEACTaBleHUs UHGOpMaLuu
¢u3nUeckoro - coiepKaHMWs C  MCIOJb30BaHMEM  HMH(OPMAIMOHHO-
KOMMYHHUKAaTHBHBIX TEXHOJIOTUH; YMEHHME OLEHUBAaTh JOCTOBEPHOCTH
NOJYy4eHHOM MHQOpMalMM Ha OCHOBE MMEIOLIMXCA 3HAaHUM W
JOTIOJTHUTEIbHBIX MCTOYHMKOB; YMEHHE HCIIOJIBb30BaTh IPH BBINOJIHEHNUU
y4yeOHbIX 3aJaHMil HAYYHO-TIONMYJSIPHYIO JIUTEpaTypy (U3NYECKOro
CoJiepKaHusl, CIIpaBOYHbIE MaTepuabl, pecypchl ceTi HTepHeT; BianeHue
0a30BbIMH HaBBIKaMU IpeoOpa3oBaHUs MHPOPMAIMK M3 OJHON 3HAKOBOM
CUCTEMBl B JpYI'yl0; yMEHHE co37aBaTb COOCTBEHHbIE IHUCHMEHHBIE U
YCTHBIE COOOIIEHHS Ha OCHOBE MH(OPMALIUU U3 HECKOJIBKMX HCTOYHUKOB



HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBbBIX HA OI'D
11O ®PU3UKE

K IIpoBepsieMblii 3JIeMeHT COAePKAHUSA
ox

1 MEXAHWYECKUE SABJIEHUA

11 Mexanuueckoe aBuxkenne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTENEHOCTD
' TIBIKECHUS

PaBHOoMepHOe u HepaBHOMepHOe maBmxkeHue. CpenmHssi ckopoctb. Dopmyna is
1.2  BelYMCIEHHS CpeAHEl ckopocTH: V = S/t

PaBHOMepHOC HpHMOHHHeﬁHOC JBHKCHUC. 3aBUCHUMOCTh KOOpAHUHATHI T€JIa OT BpEMCHU
B ClIydac paBHOMCPHOI'O HpHMOHHHCﬁHOFO JBHXKXCHUA:

13 x()=x,+vft

I'paduku 3aBucMMOCTM OT BpEMEHM ISl MPOEKIUH CKOPOCTH, IPOEKINU
IIEpEMEICHMS, IIyTH, KOOPIUHATHI IIPY PABHOMEPHOM NPSIMOJIMHENHOM JABUKCHUU

3aBUCHUMOCTh KOOPJAMHATBl Tejla OT BpPEMEHM B Clyyae paBHOYCKOPEHHOI'O
IPSIMOJIMHENHOTO ABUKEHUS:

-Sx':f:l = 1'-|;|: *f—-ﬂ'x *

(] B

DopMyibl Ui MPOEKLUUH EPEMELLEHU, IPOCKUHUHA CKOPOCTH U IPOCKLUU YCKOPEHUS
IIPY PABHOYCKOPEHHOM IPSMOJINHEUHOM JIBUKECHUU:

2
14 -Sx(F)=DOx'f+ﬂx'%.
U_\'('f)zuﬂ_\' +a, 1,

a.(f)=canst,

o] o]

2 2_5
Loy Uix “a, 8,

Fpa(bI/IKI/I 3aBUCUMOCTHU OT BPEMCHH JIs1I NIPOCKIONHN YCKOPCHUA, IPOCKIHUN CKOPOCTH,
MpoeKIuu ICPpEeMCHICHUA, KOOPAWHATHI IIPU PABHOYCKOPECHHOM HpSIMOJII/IHeI\/’IHOM
JBHXXCHHUH

CBobGomgnoe mnazgeHue. PopMyibl, OMUCHIBAIOIINE CBOOOJHOE TAJeHUE Tela IO
15 BEPTUKAIN (ABM)KEHHE TeJla BHU3 WJIM BBEPX OTHOCUTEIBHO MOBEPXHOCTH 3EMIIH).
' I'padukm 3aBUCMMOCTH OT BPEMEHHU AJI MPOEKIIUU YCKOPEHUS, MPOCKIIMH CKOPOCTH U

KOOpPJAUHATEI ITPpU CBO60)1HOM MMaaACHUH TCJIa 110 BEPTUKAIIN

CKOpOCTh PaBHOMEPHOTO JBUKCHHSI TeJla 10 OKPY>KHOCTH. HarpaBiieHre CKOpOCTH.
1.6 ®opmynia JIsI BBIYUCIEHUS CKOPOCTH Yepe3 pPaauyC OKPYKHOCTH U MEPHUO]
oOpareHus:




LenTpocTpemurenbHoe yckopeHue. HampaBineHne eHTpOCTPEMUTEIBHOTO YCKOPEHMUSL.
®opmyrna sl BHIYUCICHUS YCKOPEHUS:

_u
“WSR
dopmyia, CBSI3bIBAIONIAS IEPHO]] M YACTOTY OOpaIeHHUs:
vl
T

Macca. ITnotHocTh BemecTBa. @opmyiia sl BBIYUCICHUS TTIOTHOCTH:

_m

1.7 V
1.8 = Cwuna — BexTopHas puzmueckas BenumunHa. CIOKEHHE CHIT
1.9  SIBnenme unepuuu. [lepsorit 3akon HproToHA
Bropoii 3akoH HeroToHa:
110 F=m-a
CoHarnpaBieHHOCTh BEKTOpPa YCKOPEHHUS TeJla M BEKTOpa CHJIbI, IEUCTBYIOIIECH HA TEJO
BzaumopeiictBue Ten. Tperuit 3akon HeroToHa:
1.11 F p —F1—>2
TpeHnrne MoOKos M TpeHHE CKOJbKEeHHS. Dopmyna sl BBIYMCICHUS MOJIYJSI CHUIIBI
TPEHUS CKOJIbKEHUS:
F_=u-N
1.12 p=H
Hedopmarus tena. Yopyrue u Heynpyrue aegopManun. 3aKoH ynpyrou aedopmariu
(3akoH ['yka):
1.13 F=k-Al
1.14  BcemupHOe TATOTEHHE. 3aKOH BCEMUPHOTO TATOTCHUS:



F-G. my -in:
'L
Cuna Tsoxectd. Y ckopeHue cBOOOIHOTO NaieHusl.
dopmyiia s BBIYUCIECHUS CHIIBI TSKECTH BOJIM3M IoBepXHOCTH 3emiu: F = mg.
JBuxenue mnaner Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTs u
Heperpy3Ku

Hmnynbc Tena — BeKTopHas pu3nyeckasi BeIMYMHa.
1.15 p=mi
HNmnynbe cucremsl Ten. U3MeHenne umnynbsca. MMiynbse cuibl

3akoH COXpPAaHCHUSA UMITYJIbCa JJIA 3aMKHYTOﬁ CUCTCMBI TCII:
1.16  p=mmU +im,U, =const

PeaktuBHOE JBUXKCHUC

Mexannueckas pabota. @opmyia st BEBIYUCICHHS paOOThI CHITHL:

A=Fsoosc
MeXaHI/I‘leCKaﬂ MOIIIHOCTH:
1.17
n=4

t

Kunernueckas u MMOTCHIMAJIbHAA 9HCPI'Hs. CDOpMyJ'Ia JJI1 BBIYMCIICHUA KUHETHYCCKOU
OHCPIUM:

J'HUE

By
118 Teopema o knHeTHUECKOU dHeprun. Popmyra i BBIYUCICHUS TOTEHIMAIBHON
' SHEPIUHU Tella, IOJIHATOrO

HaI 3eMIIEH:

E,= mgh

Mexannueckas OHEPIruAi:

E:Ek'l'Ep

1.19 .
3aKOH COXpaHEHUsI MEXaHNYECKOM 3Heprun. @opMmyiia sl 3aKOHA COXPAHEHUS

MEXaHUYECKOM 3HEepruu B OTCyTCTBUE cuJl TpeHus: E = const.
IIpeBpalieHre MEXaHMYECKOW SHEPTUH NPY HAJTUYUH CUJIBI TPEHHUS.

[IpocThie MexaHU3MBI. «30JI0TOC MTPABHUIIO» MEXAHUKH.
1.20  Psruar. Moment cmisl: M - Fl.

VYcioBue paBHOBECHS pbluara:




M +M +..=0
[ToaBuxHBIN 1 HeTTOABKHBIN O0510KK. KITJ] mpocThIx MEXaHH3MOB,

n= Anonesnas
A‘S&I‘IZEEBEEHH

1.21

JlaBiienue TBEpIOTO TENA.
®opmyna s BBIYUCIICHMS JABJICHUS TBEPAOIO Tea:
F
pP= ch
JaBnenue raza. ATMocgepHoe AaBlICHHE.
FI/II[pOCTaTI/I‘IeCKOG JaBJICHUC BHYTPU KUAKOCTHU.
(DOpMy.]Ia AJIL BBIYUCJIICHUA JAaBJICHUS BHYTPH ) KUAKOCTH!

p=pgh+p_,

1.22

1.23

3axoH [lackans. 'mapaBaudeckuii npecc

3akoH Apxumena. @opmyia Uil ONpeAeSICHNs BBITAJKUBAIOLIEH CUIIbI, AEUCTBYIOIIEH
HAa TeJo, MOTPYKEHHOE B KHUAKOCTh WM Ta3:

Fap =PEV

Ycnosue nnaBanus Tena. [InaBanue CYZAOB 1 BO3AYXOILIAaBAHUEC

1.24

1.25

Mexannueckue kosieOaHusa. AMIUIMTYAQ, MEpUO M 4YacTtoTa Kojebanuii. dopmyna,
CBSI3BIBAIOINAS YACTOTY U TIEPHOJ] KOJIeOAHMIA:

voL
T

Marematnueckuii ¥ NOpPYXKUHHBIM ~ MasTHUKMA. [IpeBpamienue sHeprum  Ipu
K0JIeOaTeIbHOM JIBUKEHUHU

1.26

3aryxaromue konebanus. BelnyxneHHble konebanus. Pezonanc

1.27

1.28

Mexanuueckue BOJIHBL. [Ipo/1osibHBIC U TTONIEPEYHbIE BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTH
pacrpoCcTpaHeHHUs BOJHBI:

h=v-T

3Byk. I'poMKocTh M BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha IpaHULE JBYX
cpea. MHdpa3Byk U ynbTpa3ByK

1.29

IIpakxmuueckue pabomoi

W3mepeHne cpeaHeil MIOTHOCTH BEIIECTBA; apXUMEOBON CHIIbI; KECTKOCTU MPYKUHBL;
K03 pULIMEeHTa TPEHUS CKOJIbKEHUS; paOOThI CUIIbI TPEHUS, CHIIBI YIIPYTOCTH; CpeaHEN
CKOpOCTH JBIJKEHHSI OpycKa IO HAaKJIOHHOM IJIOCKOCTH; YCKOpeHHs Opycka mpu
JBIDKEHUM 110 HAKJIOHHOW  IUIOCKOCTH; 4YacTOThl M  Iepuoja  KoJjeOaHuii
MaTeMaTHYeCKOro MasiTHUKA; YaCTOTHl U MEpHoia KojJeOaHuil Mpy>KUHHOTO MasTHUKA;




MOMEHTA CHIIbI, JACHCTBYIONIETO Ha pblYar; paOdOThl CHIIBI YIPYTOCTH IMPHU MOABEME
rpy3a ¢ TOMOIILIO HETIOABIKHOTO OJIOKA; pab0ThI CHIIBI YIIPYTOCTH NIPU TOIbEME TPY3a
C MIOMONIBIO TTOABMIKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIIOBON CHIIBI OT 00bhEMa MOTPYKEHHOW YacTH Tela
U OT IUIOTHOCTH HJKOCTH; HE3aBHCHMMOCTH BBITAIKUBAIONICH CHIIBI OT MacChl TEla;
CUJIbI TPCHHUA CKOJIBKCHHA OT CHJIBI HOPMAJIBHOTO AABJICHUA U OT pOJa IMOBCPXHOCTHU,
CWJIBI YIPYrOCTH, BO3HUKAIONIICH B MPYKWUHE, OT CTEHCHH Ae()OpMAlUU TMPYKUHBL
YCKOpEHUsl OpyCKa OT yria HAaKJIOHA HANPaBIIONISH; meproja (4acTOThl) KOJeOaHMid
HUTAHOI'O MassTHUKA OT AJIMHBI HUTH, IICpHUOIa KoJIe0aHuit MNPY>XUHHOI'O MasATHUKaA OT
MacChl Tpy3a U KECTKOCTU IPYKUHBI; HCCICAOBAHME HE3aBUCUMOCTH IIEpHOJa
KOJICOAHWH HUTSHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka yciOBUSI paBHOBECHS
pblvara

Qusuueckue A61eHUs 6 npupooe. MPUMEPbl IBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B
JKUBOW 1 HEKUBOW NPUPOJIE, IEUCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, IPUITUBBI U
OTIUBBI, JBHKEHUE IUIaHET COJIHEYHON CHUCTEMBI, PEAKTHBHOE IBH)KCHHME JKUBBIX

1.30 OpPraHM3MOB, PbIYard B TeJI€ YEIIOBEKA, BIMSHUE aTMOC(HEPHOTO NaBIICHUS HA YKHBOU
OpraHu3M, IUIaBaHHE pbIO, BOCIPHATHE 3BYKOB JKHBOTHBIMH, 3EMIICTPSICCHUE,
celiCMHYEeCKHE BOJHBI, IlyHAMH, 9XO
Texnuueckue ycmpoucmea: CIAJOMETpP, JAaTYUKH TIOJIOKEHUS, pACCTOSHUS U
YCKOpEHHS, AMHAMOMETP, NOIINITHUKY, PAKEThI, pblYar, MOIBMKHBIA Y HENOBIKHBIH

1.31 OnoKu, HaKJIOHHAS TUIOCKOCTb, MPOCTHIE MEXaHU3MBI B OBITY, COOOIIAIONINECS COCY/IBI,
YCTPOMCTBO BOJOIPOBOJIA, TUAPABINUECKHIA IIPECC, MAHOMETP, OapoMeTp, BHICOTOMED,
HOPIIHEBOH HACOC, ApEOMETP, IXOJIOT, UCTIOIB30BAHUE YIbTPAa3BYKa B OBITY H TEXHHKE

2 TEIUUIOBBIE ABJIEHU A
OCHOBHBIC TIOJIOKEHUSI MOJICKYIIPHO-KMHETHYECKOH TEOpUU CTPOCHHS BEIECTBA.

21 Mogenun  TBEPOOTO, IJKUAKOTO W Ta3000pa3HOTO  COCTOSIHMH — BEIIECTBA.
Kpucrammmieckne n amopgHbIe TENIa

99 JIBmxkeHue dacTtull BemiecTBa. CBsi3b CKOPOCTH JIBUKEHHS YacTUI[ C TeMIIEepaTypoil.

' bpoyHoBckoe nasmxenue, iuddysus

2.3 ~ CmauuBaHUWe W KallWJUISIPHBIC SBICHUS

2.4  TemnoBoe pacuIMpeHHe U CKaTHE

2.5  TemnoBoe paBHOBecHe

26 Buytpennss sueprusi. Pabota u Temonepenaya kak cnocoObl H3MEHEHUS! BHYTPEHHEN

' SHEPruu

2.7 Bwuapl Teronepeaayn: TEIIONPOBOAHOCTb, KOHBEKIINS, U3TyUYEeHUE
HarpeBanue u oxiaxaenue tei. KonmndecTBo TEIUIoTH. Y enbHas TeIUI0EMKOCTb:

28 o=cm(ty-1)
3aKOH COXpaHEHHUs PHEPTUH B TEIUIOBBIX MpoIeccax. Y paBHEHUE TEIUIOBOro OaaHca:

2.9 Ql +Q;g gy

2.10 Hcnapenue u xKoHAeHcalus. Vi3MeHeHHe BHYTPEHHEH SHEPrUU B MPOLIECCe UCTIAPEHUS




U KoHeHcaru. Kunenue sxuakocTy. Y qenbHas TeruioTa mapooopasosanus: L = Q/m

2.11  BrnaxHOCTH BO3ayXa
[InaBnenne m xpucrasmszanus. M3MeHeHne BHYTpEHHEH SHEpruu Npu IUIABICHUU H
KpUCTAITM3alUU. Y IebHAsl TEIJI0Ta TUIaBJICHUS:
212 0)
- m
513 BHyTpeHHsis sHeprus cropaHus TOIUIMBA. Y IeibHasl TEIUIOTa CrOpaHUsl TOILIUBA: (| =
' Q/m
2.14  Tlpuniunsl pabotsl TemioBbix apurareneid. KIIJ[ TermmoBoro npurarens
Ipakxmuueckue pabomul
H3mepenue ynenpbHOM TEIUIOEMKOCTH METAUIMYECKOrO ILWIMHAPA; KOJIUYeCcTBa
TEIUIOTHI, TOJIYYEHHOTO BOJOH KOMHATHOW TeMIeparypbl (MKCHPOBAHHOM MacChl, B
515  KOTOPYIO OmymieH HArpeTblil IMIUHIP; KOJMYECTBA TEIUIOTHI, OTAAHHOTO HArPEThIM
' WIMHIPOM, TI0CJIe OMYCKaHHs €ro B BOAY KOMHATHOW TEMIEpaTypbl; OTHOCUTEIHHON
BJIQXKHOCTH BO3/yXa; YAEIbHOM TEIJIOTHI MIaBiIeHUs Jbaa. MccnenoBanue n3aMeHeHus
TEMIEPaTypbl BOJbl TPH PA3IUYHBIX YCJOBHSX; SBIEHUS TEIJIOOOMEHa WIpH
CMEIIMBAHUU XOJIOIHOM U ropsiueil BOAbBI; MpoIecca UCTIapeHHs
Qusuueckue a61eHUsl 8 npupode. TOBEPXHOCTHOE HATSHDKEHNUE U KaWJUIPHbBIE SBJICHUS
2.16 B mpupone, Kpuctaiibl B mnpupozae, uziaydenue CoilHIIA, 3amMep3aHHe BOJIOEMOB,
Mopckue Opu3bl; 00pa3oBaHUE POCHI, TyMaHa, WHEes, CHera
Texnuyeckue ycmpoticmea: KanWUISApbl, NPUMEPHl HCIOJIb30BAaHUS KPHUCTAJUIOB,
2.17  >KUAKOCTHBI TEPMOMETp, JATYMK TEMIEpPaTypbl, TEPMOC, CUCTEMa OTOIUICHHS JIOMOB,
TUTPOMETPHI, IICUXPOMETP, TapoBast TypOUHA, TBUTATEIIb BHYTPEHHETO CTOPAHHS
3 DJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1  Dnextpuszanus Ten. J[Ba Buaa 3JIEKTPUUECKUX 3apsi/IOB
3.2  BzammoneiicTBHe 3apsoKeHHBIX Tell. 3akoH Kymona
3.3 3aKOH coXpaHEHUs JIEKTPUUYECKOro 3apsaa
3.4 Onektpuueckoe  mone.  Hampsok€HHOCTH — snmekTpuueckoro  mosid.  [IpunHnmn
' CYTNEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocutenu  snexkTpuuyeckux  3apsaoB. JleHCTBHE  3JEKTPUYECKOro  MOis  Ha
' aNEeKTpHUecKue 3apsaabl. [IpOBOAHUKY U TUAIIEKTPUKH
[TocTostHubI 2nekTpuueckuii Tok. JleWcTBus anekTpudeckoro Toka. Cuia ToOKa.
3.6  Hampsokenue.
I=qg/t,U=A/q
37 DNEKTPUUECKOE COMPOTUBIICHHE. Y ACTBbHOE 3JIEKTPUUECKOE COIPOTUBIICHHE:
' R =pl/S
3.8 3akon Oma ayis1 yyactka snekrpuueckon nernm: | = U/R
[TocnenoBarenbHOE COETUHEHNE IPOBOIHUKOB:
3.9

1, =1, U=U,+U,. R=R,+R,




Hapanneanoe COCAUHCHHUC ITPOBOJHUKOB PABHOI'O COIIPOTUBJICHUA:

U=Ug:I=1+I;R=2.
= = >

F

CMelaHHbIe COCAUHCHU IMPOBOAHUKOB

3.10  PaGota u MomHOCTH ekTpuueckoro Toka. A = Ult, P = Ul
3akon Jxxoynsa — Jlenna:
3.11 0=1I 2 pos
312 OnbiT Dpcrena. MarHuTHOE 1MoJie MPSIMOTO MPOBOJHHMKA ¢ TOKOM. JIMHUM MarHUTHOM
' UHIYKIHN
3.13  MarnuTtHoe 1noJje MoCTOSHHOTO MarHuTa. B3auMoielicTBuEe MOCTOSIHHBIX MarHUTOB
3.14  JleiicTBHe MarHUTHOTO TOJI HA IPOBOJHUK C TOKOM
3.15  Omsrrel @apanes. SABneHue MeKTpoMaruinTHON HHAYKIuu. [Ipasuio Jlenma
Ilpaxmuueckue pabomul
H3mepeHne 3JIeKTPUUECKOTO COMPOTUBIICHHS PE3UCTOPA; MOIIHOCTU AJIEKTPUUYECKOTO
TOKa; pabOTHI DNIEKTPUUECKOT0 TOKA.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JaMITOYKa), OT HANpPsDKEHUS! Ha KOHIAX MPOBOJAHUKA; 3aBUCUMOCTH COIIPOTHBIICHUS OT
' JUIMHBI ~ TPOBOJIHMKA, IUIOMIAQJAM €r0  IOMEPEYHOr0 CEYEeHUST U YJEIBHOTO
COIIPOTHUBIICHUSI.
[IpoBepka mpaBwia IS DJIEKTPUYECKOTO HANPSHKEHHUS TPH  TOCIEIOBATEIHHOM
COCMHEHUU TPOBOJHUKOB, TpaBWIa JJIS CHJIBI DJIEKTPUYECKOTO TOKa MpH
napauieIbHOM COeIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U TAMIIOUYKA)
Qusuueckue A6leHus 6 npupode: BIEKTPUUYECKUE SBJIEHHUS B aTMmocdepe,
3.17  JEKTPHUYECTBO KMBBIX OPraHU3MOB, MAarHWTHOE IOJIe 3eMIIH, JAPEH( MOIFOCOB, PO
MarHUTHOTO TIOJIS JUTs1 )KU3HU Ha 3emJie, OJISPHOE CUSTHHE
Texnuueckue ycmpoiicmea: >IEKTPOCKOI, aMIIEPMETP, BOJBTMETP, pPeocTaT, CUETUMK
318 DIIEKTPUYECKOW  DHEPTUH, DIIEKTPOOCBETUTENbHBIE TNPHOOPHI, HarpeBaTelbHBIC
' AIEKTPONPUOOPHI  (TIPUMEPHI), DIEKTPUUYECKHE TMPETOXPAHUTETH, IJICKTPOMArHUT,
AIIEKTPOABHUTATEIh IIOCTOSTHHOTO TOKA, TEHEPATOpP MOCTOSTHHOTO TOKA
3.19  DnekrpomarHuTHbIe BOMHEIL. [lIKkana aneKTpOMarHuTHRIX BOJH
3.20  Jlyuesas monenb cBeta. [IpsiMonuHEIHOE pacipoCcTpaHEHHE CBETa
3.21  3akoH oTpaxeHus cpera. [Imockoe 3epkano
3.22  IlpenomieHue cBeTa. 3aKOH MPEIOMIICHHSI CBETa
3.23  ucnepcus cBeTa
394 JIunza. Xop nydeii B nun3e. @okycHoe paccTossHue TUH3bL. OnTHYecKas CUia JIMH3bIL:
' D=1/F
3.25 I'ma3 kak onTryeckas cuctema. Onrnyeckue mpuoOopsI
396 Ilpakxmuueckue pabomul

W3mepenue onTu4eckoil Cuiibl coOuparomied JHMH3bI;, (HOKYCHOTO PACCTOSHHS



cobuparonield JUH3bI (M0 CBOMCTBY PAaBEHCTBA Pa3MEpOB IpeaMeTa U M300paKeHHs,
KOTI'Jla IpeIMeT pacloJio’KeH B ABOMHOM (oKyce), MoKa3aTess IpeJoMIICHHS CTEeKIIa.
HccnenoBanue cBoiicTBa M300pa)keHHs], MOJYYEHHOIO C IOMOIIbIO coOuparomiei
JIMH3bI; U3MEHEHUS (DOKYCHOT'O PACCTOSIHUS IBYX CIIOKEHHBIX JIMH3; 3aBUCIMOCTH yria
MIPEIOMJICHUS] CBETOBOTI'O JIy4a OT yIJia MaJIeHUs Ha TPaHMIIe «BO3AYX — CTEKIIO»

Dusuneckue sA6/1eHUs 8 npupode.‘ 3aTMCHUA COJIHI.Ia u .HYHBI, OBETa TCJI, OIITHYCCKHUEC

3.27
sBJICHHS B aTMocdepe (1BeT HeOa, pedpakiys, paayra, MUPax)
3.28  Texuuueckue ycmpoticmea.: 09KH, IIEPUCKOT, (poToaIapar, ONTHIECKUE CBETOBOIBI
4 KBAHTOBGIE SIBJIEHUA
4.1  PaamoakTWBHOCTH. Anb(a-, 0eTa-, raMma-u3nydenus. Peakuuu anbda-u Oera-pacmnaga
4.2 Onbitel Pezepdopna mo paccesnuto anbda-vactui. [LnanerapHas Moienb aToma
4.3  CocraB aToMHOrO siipa. 30TOIBI
4.4  Tlepuon momypacnaza aTOMHBIX P
45  SnepHble peakuuu. 3aKOHBI COXPaHEHMSI 3aps1I0BOIO U MAaCCOBOI'O YHCET
Qusuueckue s61eHUsi 8 Npupooe: SCTECTBCHHBIH PaJUOAKTUBHBIA (OH, KOCMHUYECKUE
4.6  ny4d, paJHOAaKTUBHOE M3IYyYCHHUE MPUPOHBIX MUHEPAIOB, JCHCTBUE PaJHOAKTHBHBIX
M3JIy4CHUM Ha OPraHU3M 4eJIOBEKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIN, WHIWBUAYAILHBIA JO3UMETP, Kamepa

BI/IJ'IBCOHa, AACPHAA DHEPICTHUKA



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






