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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yIIyOJI€HHOM YPOBHE OCHOBHOM 00pa30oBaTEIbHON MPOTrpaMMbl, MPECTaBICHHBIX
B ®I'OC 000, a Takxe ¢ yu€ToMm (eaepaibHOi paboueit mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenoiaBanus yueoHoro npeamera «Duszukay.

CopnepkaHue mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBICTBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOCHHMIO (M3MYECKUX 3HAHWUW, W Ha (POPMHUPOBAHWE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOOywatonmuxcsa. B mporpamve 1o  (U3MKE  YYUTHIBAIOTCSA
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpedoBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYyUEHHUs, a TAaKKe
MEKIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX 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 OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbIO OKAa3aHUS METOAUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHMU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®du3zrka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX Y4€OHBIX
MPEIMETOB, TOCKOJIbKY (PU3WYECKHe 3aKOHBI JIe)KAT B OCHOBE TIPOIECCOB U
SABJICHUM, W3yyaeMbIX XUMHEH, Ouosiorued, actpoHomuend u GU3NIECKON
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYH) KapTUHY MHUpA,
MPEeNIOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METOja
MO3HAHUSA, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna U3 THaBHBIX 337a4 (PU3MUECKOTO O0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne ¢u3ukn Ha YIIyOJIEHHOM YpOBHE TMPEIOJIaracT yBEpPEeHHOE
BJIaJICHUE CHEAYIOIUMHU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOITUMU
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

WHTEPIPETUPOBATh JAaHHBIE M HCIOJIB30BaTh HAYYHBIC JOKA3aTEIHCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[lenn wusyuyeHuss (PU3NKK HA YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenMera «®Pusuka» B
oOpa3oBarenbHBIX oOpraHuzanusx Poccuiickoit ®eneparuu, peaan3yronmx



OCHOBHBIE  00111€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPKAEHHON peEIICHHEM
Komnernn Munucrepcrsa npocseienust Poccutickoii @enepanuu (poTokoa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enu nzydenust Gu3NKU Ha YrITyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpECa U CTPEeMJICHUS OOyYaroluxcsi K HaAyYHOMY H3YYEHUIO
IPUPOABL, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTE;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HaHWUS U (HOPMUPOBAHHE
UCCJIEI0BATENHCKOTO0 OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

dbopMHUpoBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3yuyeHHUsS OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dopMupoBaHHEe YMEHHUU TPUMEHATH (U3UUECKUE 3HAHHWS U HAy4YHBIC
JI0Ka3aTeNbCTBA I OOBACHEHUSI OKPY KAIOIINX SBJICHMUIA;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  AESATETbHOCTH, CBA3aHHOM C (PU3MKOM, TMOJATOTOBKA K
JanbHeieMy 0Oy4eHUIO B 3TOM HalpaBJICHHH;

(GopMUpOBaHHE TOTOBHOCTHM K JaJbHEHIIEMY H3y4yeHUIO (U3UKM Ha
yIrIyONEHHOM YpOBHE B paMKaxX COOTBETCTBYIOIIMX mpoduie oOyueHus Ha
YPOBHE CpPEeAHEro 00111ero 00pa3oBaHuUs.

JlocTikeHne 3THX Lened mporpamMmbl 1o (U3MKE Ha YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIONMINX 3a]1ay:

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBSCHATH (PM3UUECKHUE SIBIICHUS Ha
OCHOBE M3YYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTE;

OCBOEHHUE METOJOB PEIICHUS PAaCUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3/1aHUsl W UCHOJB30BaHUS (PUBMUYECKUX MOJENEH, BKIIOYas TBOPYECKUE H
MPaKTUKO-OPUEHTUPOBAHHBIE 33]a4H;

pa3BUTHE HMCCIIEOBATEIbCKUX YMEHMI: HAOJIIOJaTh SIBICHUS M H3MEPSATh
(¢u3nyYecKue BEIMYMHBI, BBIIBUTaTh TUIOTE3bl U MpeIaratb 3KCIepUMEHTaIbHbIE
CHOCOObI UX MPOBEPKH, IUIAHUPOBATh U MPOBOAUTH OMBITHI, SKCIEPUMEHTAIbHbIC
UCCIIEIOBaHMsI, aHATM3UPOBATh MOJYyUYEHHbBIE JAHHBIE U JIEJIaTh BBIBOIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3NYECKOro CoJep KaHUs,
BKJIIOYAsi UHPOPMALMIO O COBPEMEHHBIX TOCTHKEHUSAX (DU3UKU, UHTEPIIpETAUs U
KPUTHYECKOE OLIEHWBaHNE MH(POpMAIUH;

3HaKOMCTBO €O cpepaMu Mpo(ecCHOHANBHON AESITENIbHOCTH, CBI3aHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTUSAMH, OCHOBAaHHBIMU Ha JOCTHXKEHHUAX
(bu3MYEeCcKO HAYKH.



Ha wusyuenue ¢usuku (yrmyOnéHHBIE ypOBEHb) Ha YpPOBHE OCHOBHOTO
obmiero o6pazoBanus orBomutcs 340 gacoB: B 7 kmacce — 102 gaca (3 4gaca B
Heneno), B 8 kimacce — 102 4gaca (3 yaca B Heaenro), B 9 kimacce — 136 yacos (4
gaca B HEJICIIIO).



COAEPXKXAHUE OBYUYEHUA
9 KIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanudeckoe ABWxkeHue. MarepuanbHas Touka. CHocoObl ONMHMCAHMS
MEXaHUYECKOTO JABWXCHUS: TaOJIMYHBIN, rpaduieckuit, aHanuTudeckuii. Cucrema
orcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHHS.

BekTopHble BENMYMHBI, ONEPAIMU C BEKTOPAMU, POCKINU BEKTOpa. Paanyc-
BEKTOP MATEpUAIbHOM TOYKH, IEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
NpSMOJIMHEWHOE JIB>KeHUEe. HepaBHOMEpHOE NPSMOJIMHENWHOE JIBHXKEHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJIa PU HEPABHOMEPHOM JIBUKEHUH.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JABWKECHUE. Y CKOPEHHUE
cBoOogHOTO mMagenus. OneITel I anmuiest.

['paduyeckas uHTEeprpeTalusi YCKOPEHUsI, CKOPOCTH, MPOUACHHOTO MyTH U
IepEMELECHHUS IS TPSIMOJIMHEUHOTO JBUKEHUSL.

JIBr>KeHue Tena, OpOIIeHHOTO MO/ YTIIOM K TOPU30HTY.

JIBMKEHHE 10 OKPYKHOCTHU. JIMHEHHAs: CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
Y 4acToTa O0paIlieHus Mpyu paBHOMEPHOM JBHKEHHUU MO OKPYKHOCTU. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cuibl. PaBHOI€MCTBYIOIIASA CUIIa.

IIepseiit 3ak0H HproTroHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHIMN CyNIeprIO3UIUK CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CUJIa
TPEHUS TIOKOsI, Ipyrue Bubl Tpenus. KoadduiumeHt tpenus.

JIBUKEHHE T IO OKPY>KHOCTHU MO/ IEUCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnmn u nogbéMHas cuia KpbuUla. COBpEMEHHBIE JIETATEIIbHBIC
ammaparbl, CyJa HAa TMOABOAHBIX KpPBUIbSAX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWISX. J[BMKeHHE 1oe3/1a Ha MarHUTHOM MOTyIIKeE.

Cuiia TSXKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. J[BM>KEHUE TEel BOKPYT
IpPaBUTAIIMOHHOTO IeHTpa (B ToMm uwmcie tiaHer Bokpyr Comnna). IlepBas
KOCMHUYECKasi CKOpocTb. HeBeCOMOCTh 1 meperpys3Kku.

PaBHoBecue maTepuanbHON TOUKH. AOCONIOTHO TBEpIO0E Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Ttema. W3menenme wummynsca. HMmnynsc cunbl.  Yhpyroe u
HEYIPyroe B3aUMOJCHCTBUE. 3aKOHbI HU3MEHEHHUSI W COXPAHECHHS MMITYJIbCa.
PeakTuBHOE IBHKCHHUE.

Mexannueckass paboTa ¥ MOIIHOCTb. PaboTa cumil TSKECTU, YNPYTrOCTH,
TpeHusi. CBs3b dHEPrUM U padoThl. [loTeHIIManbHas YHEPTUs Tela, MOJHATOTO Hall
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas sHeprust cxaTou npyxunbl. Kunetnueckas



sHeprusi. TeopemMa 0 KMHETUYECKOW AHEPruu. 3aKOH U3MEHEHHS U COXPAHECHUS
MEXaHWYECKOU YHEPTUH.

Hemoncmpauuu.

HabGnrogenne MexaHMYeCcKOro ABUKEHHUS Tela OTHOCUTEIBHO Ppa3HBIX Tel
OTCUETA.

CpaBHeHUE MyTel M TPaeKTOPUU JIBMOKEHUS OJIHOTO M TOTO K€ Tela
OTHOCHUTEJILHO Pa3HbIX TEJl OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHMUS.

HccnenoBanrie Npu3HaKoOB PaBHOYCKOPEHHOTO JIBHXKCHUSI.

HaGmrogenue nBM>XEeHHS Tella 0 OKPY>KHOCTH.

HaOnronenne MeXaHMYECKUX SIBJICHUMN, MPOUCXOASIIMX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (QU3UKU.

HabGmronenue paBHOBeCHs TeJl, CBOOOIHOTO MaJeHusI, KoJieOaHUsI MasTHUKA B
WHEPIUAJIBHBIX CUCTEMAaX KakK MOJTBEPKICHUE MPUHITUIIA OTHOCUTEILHOCTH.

3aBUCUMOCTh YCKOPEHUS TeJla OT €r0 MacChl U JIEUCTBYIOIIEH HA HETO CHUJIBI.

HaOmnronenue paBeHcTBa CUJI IPU B3aUMOICHCTBUM TEII.

M3meHeHne Beca Tela Mpu YCKOPEHHOM JBUKECHUU.

[lepenaya uMItyabca Mpu B3auMOJEHCTBUU TEN.

[IpeobpazoBanus SHEPTUM MPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHue UMITyJIbca Mpu a0COTIOTHO HEYITPYTOM B3aUMO/ICUCTBUMU.

CoxpaHeHre UMIyJbca MPU YIIPYTOM B3aHUMOJICHCTBUH.

Hab6nroneHnune peakTUBHOTO ABUKECHUSI.

CoxpaHeHue dHEPTUU MPU CBOOOTHOM TaICHHH.

CoxpaHeHue dHEepPruu Mpu ABMKEHUH TeJla MO ACHCTBUEM MPY>KUHBI.

Jlabopamopusie pabomul u onvimel.

KoHcTpynpoBaHue TpakTa sl pa3roHa W JalbHEWIIEro pPaBHOMEPHOIO
JBH>KCHUS IIAPUKA WIIH TEJIECKKH.

OnpeneneHue cpeaHeld CKOPOCTU CKOJIBKEHUS OpycKka WM JIBHKEHUS
HIapUKA [0 HAKJIOHHOW IUTIOCKOCTH.

OnpeniesieHue YCKOpPEHUs Tejda MpU PABHOYCKOPEHHOM JBIXKCHUHU TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TUMOTE3bI: €CIY MPU PABHOYCKOPEHHOM JBIKCHUH 0€3 Ha4aJIbHOM
CKOPOCTH IIyTH OTHOCSTCS KaK PsiJl HEYETHBIX YUCEII, TO BPEMEHA OJMHAKOBBI.

HccnenoBanne NBIKEHUS Tella, OPOIICHHOTO MO YTJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTH  CUJIBI  TPEHHS CKOJBXEHUS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.



Omnpenenenue ko3P PuUIIMEHTa TPEHUS CKOTBKCHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

HccnenoBanrie 3aBUCUMOCTH CHJIBI YIPYTOCTH, BO3HUKAIOIIEH B IPY>KUHE, OT
CTETNeHU AePopMalliy MPY>KUHBI.

Omnpenenenue paboThl CUIIBI TPEHUS NMPU PABHOMEPHOM JIBMXKEHHH Teja IO
TOPU30HTAIBLHON TOBEPXHOCTH.

Onpenenenne pabOTBl  CHUJIBI  YIOPYrOCTH TPU  TMOABEME Tpy3a ¢
UCII0JIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

Pa3znen 9. Mexannueckune KoJie0aHus M BOJIHBI.

KonebarenbHoe neuxenune. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHM: IEPHO/I,
4acToTa, aMIuuTyna. ['apMoHudeckne KojeOaHus. 3aTyXarolue KoJIeOaHus.
Boinyx1eHHbIE KosieOaHus. Pe3onaHc.

MareMatnyeckui U NOPYKUHHBIA MasTHUKU. [IpeBpaiieHue SHeEpruu Inpu
K0JIe0aTEeIbHOM JBUKCHUU.

Mexanuueckue BOaHBL. [IpomonbHble W TIONEpeuHble BOJHBL. (CBOMCTBA
MEXaHUUYECKUX BOJH: uHTepdepeHuus u nudpaxuus. J[JinHa BOJIHBI U CKOPOCTh €&
pacripocTpaHeHus. MexaHuuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUUECKUE BOJTHBI.

3Byk. PacnpocTpaneHue u OoTpaxeHue 3ByKa. ['pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akycrtuke. WHdpasByk u ynbTpasByk. HWcnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Hemoncmpauuu.

HaGmronenne koneGaHuii Ten MOJA JACUCTBUEM CHJIBI TSXKECTH U CHIIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnrogenue BRIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.

PacnpoctpaHnenuie npo0ibHBIX 1 MONMEPEYHBIX BOJH (HA MOJCIH).

Hab6mronenue uatepdepenninu u audpakiiui BOJIH Ha TOBEPXHOCTH BOJIBI.

Habmronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopusie pabomul u onvimel.

OrnpeneneHue 4acTOThl U MEPUOJIa KoJeOaHU MaTEMAaTUUYECKOTO MasiTHUKA.

Omnpenenenre 4acTOThI U MEPUOIa KOJICOaHUN NIPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoja KoJIeOaHuil Tpy3a Ha HUTH OT JJTUHBI
HUTH.

HccnenoBanre 3aBUCUMOCTH Teproa KoJieOaHUM MPY>KMHHOTO MasTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH TepHOJa KOJeOAHW Tpy3a, MOJABEIICHHOTO K
JIEHTE, OT MaccChl Tpy3a.



OnbITHI, JEMOHCTPHUPYIOITUE 3aBUCUMOCTh TIEPHO1a KOJICOAaHUH TTPYKUHHOTO
MasiTHUKA OT MACChl Ipy3a U KECTKOCTU MPYKUHBI.

W3mepenne yckopeHus CBOOOTHOTO MaCHHUS.

Pazgea 10. DieKTpOMarHuTHoOE MoJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  ODJEKTpOMarHuTHele  BOJIHBL.  (CBoOMcCTBa
ANEeKTpOMarHuTHhIX BOdH. lllkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JUISi COTOBOM CBsi3W. Panmosokanus. Kocmuueckas
CBA3b.

DIeKTpoMarauTHas npupoja csera. CKOpocTh cBeTa. BonHOBBIE CBOMCTBA
cBeTa: uHTephepeHIus U TUPpaKIus.

Hemoncmpauuu.

CBoiICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNurepdepenius u nudpaxius cBera.

Jlabopamopnvie pabomul u onvimaol.

N3yueHne CBOWCTB 3JIGKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOUIBLHOIO
tenedoHa.

[IpoBeneHue ONBITOB MO HAOIIOICHUIO HHTEpDEpeHITNN U AUdPaAKIIUU CBETA.

Paszgea 11. CBeToBbIe SIBJICHHS.

JlydyeBass MOJenb CBETa W TEOMETpPUYECKass oNnThKa. VICTOYHHMKM CBETa.
[IpsmonuHeliHOE pacnpocTpaneHue cBeta. 3atMeHus ComHna wu JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oOTpaxkeHus cBeta. llocTtpoeHwne
n300pakeHnit, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3akoH mpejaomiieHus: cBera. [lonHoe oTpaxeHue cBeTa.
Hcnonb30BaHrE MOJHOTO OTPAXKEHUS B ONTUYECKUX CBETOBOJIaX, ONTOBOJIOKOHHAS
CBS3b.

JImnza, xonm usywyerdn B JuH3e. Popmyna TOHKOM JuH3BL llocTpoeHwme
n300pakeHnit, CcHOPMHUPOBAHHBIX TOHKOM JHMH30M. OnTudeckas cUCTEMaA
doToamnmapara, MHUKpPOCKONa M Tejeckoma. [ma3, Kak oONTHYecKas CcucTema.
bim30opyKkocTh U 1adbHO30PKOCTb.

Paznoxxenne Oemnoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucmnepcus ceeTa.

Jemoncmpayuu.

[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenune n300paxeHuit B IIIOCKOM 3€pKaje.

[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xona mydeil B cobuparoiieil JnH3e.

XoJ Iyder B paCCEUBAIOIIEH JIMH3E.



[Tomyuenue n300paxeHui ¢ MOMOIIBIO JHH3.

[Tpunuun aeiicTBus GoroanmnapaTa, MUKPOCKOTA U TEIECKOIIA.

Mogens rnasa.

Paznoxenue 6e10ro cBera B CIIEKTP.

[Tonyuyenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanne 3aBUCHMOCTH yrila OTPA)XEHHS CBETOBOTO Jyda OT yria
MaJICHUS.

N3yyeHue cBONCTB N300paKeHUSI B IJIOCKOM 3€pKalie.

HccnenoBanre 3aBUCUMOCTH yTJla MPEJIOMIIEHUS OT yTila MaJicHUs CBETOBOTO
Jy4a Ha TPAHULIE «BO3IYX—CTEKIIO».

[Tomy4yeHune n300pakeHUH C TOMOIILI0 COOMPAFOIIICH JTNH3HI.

Omnpenenenne (QOKYCHOTO pPacCTOSHUS M ONTHYECKOM CHIIBI COOHMparomieit
JIVH3BI.

OMBITHI MO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl IO BOCHPHUATHIO IIBETA MPEAMETOB NPU HX HAOIIOJCHUU 4Yepe3
LIBETOBbIE (DPUIIBTPBI.

Pa3gen 12. KBaHTOBbBIE SIBJICHHUS.

Omnwitel Pesepdopna u mianerapHass Mojenb atoma. Mojnens atoma bopa.
Hcnyckanue u normonieHne ceeta aroMoM. KBaHThl. JInHevaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u raMmma-u3iaydeHusi. CTpoeHue aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npeBpaiieHus. [lepuoa monmypacnajga aTOMHBIX sifep. [[ercTBue paanoaKTUBHBIX
W3JIyYEHUW HA )KUBBIE OPraHU3MBI. 3alllMTa OT PAAMOAKTUBHOTO U3ITyYECHUSI.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsSOBOTO WU MAacCCOBOrO YMCEIN.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchl M SHEpruM. Peakuum cuHTE3a U
nenenus spep. Mcrounuku sHeprun CosiHIA W 3BE3A. SnepHas sHEpreTHka.
DKoJIoruYecKue mpoodIeMbl SIACPHON YHEPTETUKH.

Hemoncmpauuu.

CrekTpbl U3Ty4YEHHUS U TTOTJIOLICHMUS.

CnekTpbl pa3InyHbIX Ta30B.

CnekTp Bogopo/a.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Peructpanus uzinydeHus: IpUpOIHBIX MUHEPAJIOB U MTPOAYKTOB.

Jlabopamopuwie pabomul u onvimaol.

Hab6nrofeHue CruIonHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanne TPEKOB: U3MEPEHHUE SHEPTUH YACTHUIIBI IO TOPMO3HOMY IIYTH
(no dotorpadusam).



H3mepenne paanoakTUBHOTO (oHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpUTENHEHO-0000MAIOMINN MOIYJTh TIPEAHA3HAYCH I CUCTEMAaTH3aIuN
U O00O0OIICHWS  TMPEAMETHOTO  COACpXaHUS ©  ONbITa  JICITEIHHOCTH,
IpUOOPETEHHOTO TPU M3YYCHHH BCETO Kypca (pu3uKu yriayOiaEHHOTO YpOBHS, a
TaK)Ke IS TIOJITOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY dK3aMeHY IO (hH3HKE.

B nmpomecce wusydeHus JAaHHOTO MOAYJIS PEATH3YIOTCS W IOJIYYaroT
JaNbHEWIee pa3BUTHE YyYeOHBIC JEHCTBHUS, OOCECICUMBAIONINE JIOCTHKCHHE
NPEIMETHBIX ¥  METalpEeIMETHBIX pe3yJbTaTOB oOO0ydeHUus, (OpMUPOBAHUE
€CTECTBCHHO-HAYYHON TPaMOTHOCTH: OOBSICHEHHE W ONMCAHUE SIBJICHHUI Ha OCHOBE
npuUMeHEHUsT (QU3UYECKUX 3HAHUH, MCCIEIOBATCIIBCKUE JCUCTBUS (BBIIBIKCHUE
TUTIOTE3, MMOCTAHOBKA 1M W TUIAHMPOBAHWE HMCCIICIOBAHUS, aHAIN3 JAaHHBIX U
MOJIy4eHHUE BHIBOJIOB).

[IpeanoututenbHo (HOpPMOM OCBOEHUST MOJIYJsSL SIBIAETCS TPAKTHKYM,
mporpamMma KOTOPOTO BKITFOUYAET:

pereHne 3amad, OTHOCSIIMXCS K Pa3IHYHBIM pas3fenaM W TeMaM Kypca
(GU3UKH, B TOM YHCIIE 3a71a4, HHTCTPUPYIONTUX COACP’)KaHUE Pa3HBIX Pa3JeiioB;

BBITIOJIHEHUE JTA0OPATOPHBIX PA0OT M OMBITOB (BKJIFOUYasi paOOTHI M OMBITHI U3
MepeuyHel K pasfenaM Kypca) B YCIOBHUSAX CaMOCTOSTEIBHOIO IJIAHUPOBAHUS
MIPOBEICHMSI UCCIICTOBAHMS, BEIOOpAa U 00OCHOBAHUS METOJa U3MEPCHUS BEIINYHH,
COOPKH IKCTIEPUMEHTAIILHON YCTaHOBKH;

BBITIOJIHEHUE MTPOOJIEMHBIX 3a/IaHUM MPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa
(3amaHusl O E€CTEeCTBEHHO-HAYYHON TpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJICPKAHUEM;

paboTy Haj TPYNIIOBEIMU WU MHAWNBUAYATLHBIMHU TPOSKTAMH, CBI3aHHBIMU C
coJiep>KaHreM Kypca (pU3UKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIOMIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MIPOBEICHUEM JMATHOCTUYECKON pabOThl 3a Kypc (DU3UKU YIIIyOJIEHHOTO YPOBHS,
BKJTFOYAOIICH 3alaHusi Pa3HOTO YPOBHSI CIOKHOCTH. Pe3yibTaThl BBITIOJHEHUS
JTMArHOCTUYECKON pabOThl MOTYT TOKA3bIBaTh CTENIEHb TOTOBHOCTH O0YYaOIIUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy 1o (u3MKe, a TaKke
CBUJIETEIHLCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOM IPAaMOTHOCTH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI I10 ®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:

o I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUUCKOM
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 3TUYECKUX MPOOJIEM, 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;

e 4)uennocmu HayuHo20 NO3HAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUS MHpPA, OCHOBBI PAa3BUTUS TEXHOJOTWHM, BAXKHEHILIEH COCTAaBIAIOLIEH
KYJIBTYPBIL;

OpUEHTAlUsl B JACATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MIPUPO/IHI;

pa3BUTHE HAY4YHOM JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIEI0BATEIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa u IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HAaHMUE IIEHHOCTH Oe30macHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXKHOCTU TpaBUJl 0O€30MaCHOrO TOBEICHUS 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)mpy0oeozo eocnumanus:

AKTUBHOE YYacTH€ B pPEIICHHHM MPAKTUYECKUX 3ajay (B pamMKaxX CEMbH,
oOpa3oBaTenbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

MHTEpEC K MPAKTUYECKOMY U3yUEHUIO MpodhecCuid, CBSI3aHHBIX ¢ (PU3UKOM;

o 7)IK0102UUECKO20 60CRUMAHUA:

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

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJOTMYECKHX Mpo0ieM M myTed ux
pelieHus;

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;

MOBBLIIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTH uepe3 MPaKTHUYECKYIO
JEATEIIbHOCTD;

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

OCO3HaHUE Ae(UIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIacTH
busuky;

IUIAHUPOBAHUE CBOETO PAa3BUTHA B TNPUOOPETEHHH HOBBIX (U3UYECKUX
3HAHUU;

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

OLICHKA CBOMX JEWCTBUU C YYETOM BIMSHHS Ha OKPYXKAIOLIyI Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIECTBUM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynabTaTe OCBOCHHS TporpaMmbl 1O (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATIbHBIC YICOHBIC NEHCTBUS,
KOMMYHUKATHBHBIC  yYHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble Jornyeckue aefcTBus:
BBISIBIIATH M XapaKTepU30BaTh CYIIECTBEHHBbIC TMPU3HAKH OOBEKTOB
(s1BI€HUI), KITaCCU(PUIUPOBATH HX;



BBISIBIIATH 3aKOHOMEPHOCTH WM MPOTHUBOPEUHS] B paccMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOJFOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHHUSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMM M TIPOIIECCOB, JI€NaTh BBIBOJLI C HCIOJIb30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIIBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

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

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KAK HCCIIEN0BATEIbCKUN HHCTPYMEHT O3HAHMS;

MPOBOJUTH MO CaMOCTOSATEIBHO COCTABJICHHOMY IUIAHY OIBIT, HECIOMXHBIN
bu3YeCcKuil HKCIIEPUMEHT, HEOOIBIIIOE UCCIIEI0BAHNE (PU3NUECKOTO SABJICHMUS,;

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

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

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIee pa3BUTHE (PU3UUECKUX TIPOIIECCOB,
a TaKKe BBIJBUTATh MPEIINOJIOKEHUS 00 MX Pa3BUTUM B HOBBIX YCIOBHUSX H
KOHTEKCTax.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3aIlPOChl MPU IOUCKE H
oTOope UH(pOPMAIIUU UK JAHHBIX C yUETOM MPEIIOKEHHON yueOHOM (hu3nyeckon
3a/1auu;

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

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

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMAaJbHYIO  (opMy  MpeACTaBICHUS
uHpoOpMallMu W WJUTIOCTPUPOBATH pEIIacMble 3a7a4d HECJIIOXKHBIMH CXEMaMHu,
JyarpaMMamMu, MHOM TpaduKoil 1 UX KOMOMHAILUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B XO0JIe OOCYXJEeHHs ydyeOHOro maTepuana, pe3yJbTaToB J1a00paTOPHBIX
paboT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYKIAaeMOW TEeMbl U
BBICKA3bIBaTh WJEHW, HAIEJICHHbIE Ha PEIICHHE 3aJa4d MW [OAJEpKAHUE
OJ1aroKeIaTeIbHOCTH OOIIEHHUS;

COIOCTABIISATh CBOU CYXKJICHUSI C CYXACHUSIMHU APYIHMX YYaCTHUKOB AMAIIOra,
OoOHapy>KUBaTh Pa3IMuME U CXOJCTBO MO3UIIUI;

BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;



nyOJIMYHO TMPEACTABIATh PE3YIbTAThl BBIMOJHEHHOTO (PU3UUYECKOTO OMbITA
(3KCnIEpUMEHTA, UCCIEOBAHUS, IPOEKTA);

MOHMMATh U MCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIWBUIYaIbHOU
paboThI IPU PELICHUN KOHKPETHON (PU3UUYECKOI POOIEMBIL;

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

BBITNOJIHATh CBOIO YacTh padOThl, AOCTUTas KayeCTBEHHOI'O pe3yjbTaTa IO
CBOEMY HAIIPABJIICHUIO U KOOPAWHUPYS CBOU JIEHUCTBUS C JPYTMMH YJICHAMU
KOMaH/1bl;

OLICHMBAaTh KauyeCTBO CBOEro BKJaJa B OOMMHA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM YUaCTHUKAMU B3aMMOCHCTBHSL.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE TeHCTBHS
Camoopranusauus:

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

OPUEHTHUPOBATHCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHIMBUAYATBHOE, IPUHSATHE PEIICHUSI B TPYIINE, MPUHATHE PEIICHUA TPYIIION);

CaMOCTOSATEIILHO COCTABJIATh AJNTOPUTM peIIeHUs (PU3NUECKON 3a7avd WIIH
IJIaH HCCIEOBaHUS C Y4YETOM HUMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYHOCTEH, apryMeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI pEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIUOHAJIBLHBIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OIICHKY CUTYyaIluu U TIpeJjIarath IjiaH e€ N3MCHCHHUSI,

OOBSCHATh  TPUYMHBI  JOCTHRKEHUS  (HEIOCTW)KEHHS)  PE3yJIbTaTOB
NeSTeILHOCTH, IaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBHI B JEATEIHHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3UYECKOTO HCCIEIOBAaHUS WM TPOCKTa) HA OCHOBE HOBBIX OOCTOSITEIBCTB,
W3MCHUBIINXCS CUTYAIlU, YCTAHOBJICHHBIX OMMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

CTaBUTH ce0s HA MECTO JIPYroro 4esoBeKa B XOJ€ CHopa WIM JIUCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPECHUS U JIOTHKY JIPYTOTO.

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

IHNPEAMETHBIE PE3YJIBTATBI

K koHIty 00y4eHus ¢ 7 Kaacce peIMETHbIE PE3yJIbTaThl HAa YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



UCIIOJIb30BaTh MOHATHS: (PU3NYECKUE U XUMUYECKUE SIBJICHUSI, HAOII0IeHNE,
OKCMEPUMEHT, MOJeNb, THUNOTe3a, €AUHULBI (U3HMUYECKUX BEIUYHMH, aToM,
MOJIEKYJa, arperaTHble COCTOSHUS BellecTBa (TBEpAOE, JKHUIKOE, Ta3000paszHoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOIAsl cuj, aeopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

YBEPEHHO pa3inuaTh sBieHUsA (Iup@dy3us, TEMIoBOE [BHKEHUE YaCTHIL
BEILIECTBA, PAaBHOMEPHOE [IBI)KEHUE, HEPABHOMEPHOE JIBH)KEHUE, WHEPIUS,
B3aMMO/JICHCTBUE TEJI, PABHOBECHUE TBEPJIBIX TEJ C 3aKPEIIEHHON OChIO BpallCHUs,
nepeaayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W TrazamH, aTMoc(epHoe
JIABJICHUE; TIaBaHUE TEJI, IPEBPAIICHHS MEXAaHUYECKOW SHEPTUH) IO OMHMCAHUIO UX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOMIMX JaHHOE
(duznyecKoe sBIICHUE;

pacro3HaBaThb  MpPOSIBICHHE  HM3YYEHHbIX  (U3MUECKUX  SBJICHUM B
OKpYXaroleM Mupe (B TOM uucie (PU3NYECKUe SBJICHUS B MPUPOJE: MPUMEPHI
JNBWKEHUS C PA3IMYHBIMA CKOPOCTSIMHM B KMBOW M HEXWBOW IPUPOJE, ACUCTBHE
CWJI TSKECTH, TPEHHMsI, YIPYTOCTH B MPUPOJIE U TEXHUKE, BIUSHHUE aTMOC(HEPHOro
JIABJICHUSI Ha >KMBOW OpraHW3M, IUIaBaHHWE PbIO, pblYard B TeJie YeJIOBEKa), MpHU
TOM MEPEBOJUTH NPAKTHUUECKYIO 3a/lady B Y4eOHYIO, BBIIEIATH CYIIECTBEHHbIC
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

ONKCHIBATh W3YyYEHHBIE CBOMCTBA TeJ U (PU3UUECKUE SIBICHUS, UCIOJIb3YS
¢uznyeckue BeIMUYMHBI (Macca, OOBEM, IUIOTHOCTh BEUIECTBA, BpeMs, IYTh,
CpPEIHsAsI CKOpPOCTb, CHJIA YINPYTOCTH, CHJIa TSDKECTH, BEC TeJla, CWIA TPEHUS,
JaBJeHUE TBEPIOTO Teja, JAaBJICHHE CTOJ0a KHUAKOCTH, BBITAIKUBAIOLIAs CUJIA,
MexaHuveckas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(PULIHEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETUYECKAsl M NOTEHLUUANIbHAS SHEPTHS] ), IPU
ONKCAaHUU TPABUIBLHO TPAKTOBAaTh (PU3UUYECKHUI CMBICI HCIOJIb3YEMBIX BEJIMYUH,
uxX O0OO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIWYUH, HAXOJIUTh (POPMYIIHI,
CBS3BIBAIOLIUE JIAHHYIO (DU3MYECKYIO BEIMYHMHY C IPYTUMHU BEIUYMHAMH, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3UYECKUE SBJICHHS M IPOLECCHI,
UCIIOJIB3Yys MpaBujia CI0XKEHUs CHI (BAOJIb OJHOM mpsiMoii), 3akoH ['yka, 3akoH
[lackans, 3akoH Apxumena, MPaBUJIO paBHOBeCcHs pblyara (00Ka), «30J0TOE
NpPaBUJIO» MEXAaHUWKH, 3aKOH COXPAHEHUS MEXAHMYECKOW JHEpruu, IMpU STOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

CTPOUTH MPOCThbIEe (PU3MUECKHE MOJENU PEAlbHBIX OOBEKTOB, MPOLIECCOB U
SBJICHUM, BBIJCJATH IPU 3TOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA



00BEKTOB, MPOLIECCOB, SIBJICHUM, MPUMEHITH PUINIECKUE MOJCITH ISl OObSICHEHUS
(bu3nYECKUX MPOLIECCOB U peIIeHNs YIeOHBIX 3aj1ay;

OOBSCHATh (PU3NYECKHUE SIBICHUS, TPOIECCH M CBOWCTBA TEJN, B TOM YHCIIE B
KOHTEKCTE CHUTyallud MpaKkTUKO-OPUEHTHUPOBAHHOIO XapakTepa, MW pellaTh
KayeCTBEHHbIC 3a/ladyd, B TOM 4HCJE TpeOyIOIMEe YHUCICHHOIO OLEHUBAHUS
XapaKTepHBIX 3HAYCHUN (U3NYECKUX BEIUYUH, IPU 3TOM BBIOMpATh a/IeKBATHYIO
(Gu3MYECKYI0 MOJEIb, BBIBISATH MPUUHMHHO-CIICICTBEHHBIC CBSI3U M BHICTPAUBATh
JOTHYECKYI0 LIEMOYKY pacCyKJIEHUH C ONOpod Ha M3yYEHHBbIE CBOWCTBA
(Gu3nyeCcKuX SBJICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

pemary pacyéTHble 3aAauu (B 2—3 NIEHCTBUS) MO M3y4aeMbIM TeMaM Kypca
¢busuky, BeIOMpas aeKBaTHYIO (PU3UUECKYIO0 MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
U GOpMyIl, CBA3BIBAIOIINX (PU3NUECKUE BEIMYUHBI, 3aMHUCHIBATh KPATKOE YCIOBUE
U Pa3BEPHYTOE pEIICHHWE 3a/layM, BBIABIATH HEAOCTAIOLIUE WM H30BITOYHBIE
NaHHble, OOOCHOBBIBATH BBIOOP METOJA pELIEHUS 3aJauyd, HCIOJIb30BATh
CIPAaBOYHBIE JaHHBIC, NMPOBOJUTH MaTeMaTHUYECKUE MpeoOpa3oBaHUS M PacUETHI,
OLICHWBATh PEATMCTUYHOCTh MOJYYEHHOTO 3HAueHUs (PU3MUECKOW BEIMYUHBI H
OTIPENETATh Pa3MEPHOCTh (PU3MYECKOW BEIWYHMHBI, MOJYYCHHOW MpPH pPELICHUH
3a]a4H;

pacno3HaBaThb MPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU [OMOLIH
buznyecKkux METOAOB, W TpejIaraTb OPUECHTHPOBOYHBIA CIOCOO peIICHHs, B
ONMCAaHWUU  WCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH NOJYUYEHHBIN PE3YyJIbTAaT;

MIPOBOJIUTH OTBITHI MO HAOMIOJACHUIO (PU3UYECKUX SBJICHUN WK (PU3NIECKUX
cBOMCTB Tenl (nuddy3us, TEIIOBOE pPACIIMPECHHE Ta30B, SBJICHUE HHEPIIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJACUCTBUU TeJN, Nepenadya JaBICHUS KUIKOCTHIO
U Ta30M, TPOSBJICHHUE NEHUCTBUS aTMOCHEPHOTO MaBJICHHS, NEUCTBHE MPOCTHIX
MEXaHU3MOB): (OPMYJIUPOBATh MPEANONOKEHHE (TUIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOJCHUHN, CAMOCTOSATEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

IPOBOAMUTH TPSMbIE ¥ KOCBEHHBIE HW3MEpeHUs (PU3MYECKHX BEITUYHMH
(paccTosiHUEe, TPOMEXKYTOK BPEMEHH, Macca Tena, 00bEM Tena, CHila, TeMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPJOTO TeEja, CUja TPEHUS CKOJbXEHMS, J1aBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOUIas Ha MOTPYXEHHOE B >KUJKOCTh
T€I0, KOA(PPUIMEHT TMOJE3HOro  JEHWCTBHSI  MPOCTBIX  MEXAaHU3MOB) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOD
METOJla M3MEpeHUs, (PUKCHUPOBATH IOKa3aHWs NPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSIEMON BETMUYMHBI C TIOMOIIBIO YCPEAHEHUSI PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IPOBOAUTH HECIOKHBIE HKCIEPUMEHTAIBHBIE HCCIEAOBAHUS 3aBUCUMOCTEN
¢u3nyecKux BEMUYHMH (3aBUCHUMOCTH IMYTH PaBHOMEPHO IBMXKYIIETOCS Tejaa OT
BPEMEHH JBWKCHHS Tea, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAJIbHOTO
JIaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Tel U HE3aBUCUMOCTH CHUJIbI
TPEHMsI OT IUIOLIAJM CONPUKOCHOBEHHUS TeEJ, CHUJIbl YNPYroCTH OT YJUIMHEHHUS
IPYKUHBI, BBITAJKWBAIOMIEH CHJIBI OT 00BbEMa MOTPYKEHHON 4YacTU Tela U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTU Te€Ja, OT IIyOWHBI, Ha
KOTOPYIO MOTPY’KEHO TEJ0, YCIOBHUM IJIaBaHUs TEJl, YCIOBUN paBHOBECHsS pbluara
U OJIOKOB): COBMECTHO C YyuuTeleM (QOpMyJIUpOBaTh 3adadyy U THUIOTE3Y
UCCIIEJOBaHMSI, CaMOCTOSTENbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CAMOCTOSTEIbHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
IPEJICTaBIISTh MOJTYYSHHBIE 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH B BUJE TAOIHIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JelaThb BBIBOJABI [0 pe3yJibTaTaM
UCCIIEIOBaHMUS;

coON0aTh IMpaBWia TEXHUKM O€30MacHoro Tpyna Impu paboTe cC
71a00paTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh MPHUHIIMIIBI AEHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOICTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAalOIIMecsT COCyIbl, OapoMeTp, phblyar,
HOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TNIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OomHcaHus (B TOM
quclie: TOJUIMITHUKY, YCTPOHCTBO BOJONPOBOJA, THAPABINYECKHUI npecc, CU(OH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, ApEOMETpP), MCIONb3YysS 3HAHUS O
CBOMCTBaXx (U3MYECKUX SBJICHUN UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONIb30BAaTh CXEMBl M CXEMAaTUYHBbIE PHCYHKHA H3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOLECCOB IpHU
pelleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIYECKOTO
UCTIONB30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOeCTeueHUs
0e30MacHOCTH TMPU OOpaIllEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYXKaroLIEn Cpeie;

OCYUIECTBJISATH OTOOP UCTOUYHUKOB UH(MOpMAIMU (PU3UUECKOTO CONECPHKAHUS B
HNuTepHeTe, €aMOCTOSITENIbHO (QOPMYyNHpYsl TOUCKOBBIM 3ampoc, Ha OCHOBE
UMEIOLINXCA 3HAHUM M TMYyTEM CpPaBHEHUS pPa3jIMYHBIX HCTOYHUKOB BBIICIATH
uHbOpMaIMIO, KOTOpas  SIBJISICTCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJO0CTOBEPHOM;



UCIOJIb30BaTh MPU BBIMOJTHEHUHM Y4YEOHBIX 3aJlaHUi HAyYHO-TIOMYJSPHYIO
auTepaTypy (pU3MUecKoro coaep)kaHus, CIpaBOYHbIE MaTepUaibl, PECYpChl CETU
WuTepHer, BnaxeTs npuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHuUs
UH(GOpPMaIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpPATKHWE IMHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MH(pOpMaluu (U3MUECKOTO COJEp)KaHus, B TOM YHCIIE
nyOJMYHO JeNlaTh KpaTKHUE COOOIIEHHSI O PE3yJIbTaTax MPOEKTOB WM YYEOHBIX
UCCJIENOBAHUM, IIPU 3TOM TIPAaMOTHO HCIIOIb30BAaTh W3YYEHHBIM ITOHATHHHBIN
anmnapar Kypca GU3HMKH, CONPOBOKIATh BHICTYIIJICHUE NTPE3EHTALUEH;

OPU BBIIOJHEHUM YYEOHBIX IIPOEKTOB U HCCIEIOBAaHUM paclpenensTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTaBJICHHBIMU 3aJjauaMu, CICIUTH 3a
BBIMIOJTHEHUEM TUJIaHA JEHCTBUI, a/JleKBaTHO OIICHUBATh COOCTBEHHBIA BKJAa B
NEATEIbHOCTh TPYNIBL, BBICTPAUBATH KOMMYHUKATHBHOE B3aHMOJECHCTBHUE,
YUHTHIBAsE MHEHUE OKPYKAFOLIUX.

K xoHuy oOyueHus ¢ 8 knacce mpeaMETHbIE pe3yJbTaTbl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB W MOJIEKYJ, arperaTHbleé COCTOSHHUS BEIECTBA, KPHUCTAUIMYECKHE U
amop(HBIC TeJa, HACHIIIEHHBIM W HEHACBHIIEHHBIA Map, CIOCOOBI HW3MEHEHHS
BHYTPEHHEH »JHEpPruM, »3JIEMEHTApHBIA JJIEKTPUUYECKUN 3apsi, [POBOJHUKH,
HOJIYTIPOBOJHUKHU, JTUJIEKTPUKU, UCTOUYHUKHU ITOCTOSHHOTO TOKA, 3JEKTPUUYECKOE U
MarHUTHOE TOJIS, ONTHUYECKass CUCTeMa) U CHMBOJMYECKHH SI3bIK (DU3UKU TpU
peleHny y4eOHbIX U PAKTHYECKUX 3a/1a4;

YBEPEHHO pa3linyaTh SIBJIICHUS (TEIJIOBOE paclIMpeHHe (C)KaTue), TEIIOBOe
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAauMBaHUE, KAlWUIAPHBIEC SIBICHUS,
UCIIapeHue, KOHJAEHCAlUs, IUIaBJIEHUE, KpHUCTaUIM3alMsl, KUIEHHE, CIOCOOBI
Teruionepeaayn (TEIIONPOBOAHOCTh, KOHBEKIIUS, U3TYyUEHHE), TEIUIOBBIE MOTEPH,
AIIEKTpHU3AlLMs TEN, B3aHMMOJCHCTBHE 3apsAI0B, NEHCTBUS AIIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBHE MarHUTOB, IEHCTBUE MArHUTHOTO TIOJIST Ha
IPOBOJHUK C TOKOM) MO ONHMCAHUIO MX XapaKTEpHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, AEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacmo3HaBaTh  MPOSIBJICHWE  HW3YYCHHBIX  (DU3MYECKWX  SBICHUA B
OKpyXXammeM wmupe (B TOM 4Yucie (QU3NYECKUE SBICHUS B TPUPOE:
MOBEPXHOCTHBIE U KAaNWUISIPHBIE SIBICHUA B MPUPOJE, KPUCTAJUIBI B MPHUPOJE,
uznyyenue ColiHia, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBICHUS B aTMocdepe, 3IEKTPUUYECTBO
HUBBIX OPTaHW3MOB, MArHUTHOE T0Jie 3eMiH, Apeiid MOIFOCOB, POIh MAarHUTHOTO
moJisi ISl KWU3HW Ha 3eMje, TONSIPHOE CHUSHUE), TpPH D3TOM IEpPEBOJIUTH



IPAaKTUYECKYI0 3a7ady B y4eOHYI0, BBIIETSATh CYIIECTBEHHBIE CBOMCTBA
(mpu3Haky) GU3HUECKUX SIBICHMUIA;

ONKCHIBATh HW3yYEHHBIE CBOMCTBA TeJ M (PU3UUECKUE SIBJICHUS, UCIOJIb3YS
dbu3nyeckue BEIUYUHBI (TeMIlepaTypa, BHYTPEHHSII DJHEpPrusi, KOJMYECTBO
TEIJIOThI, paboTa rasa, yielbHas TEMJIOEMKOCTh BEIECTBA, YAEJbHAs TEIIoTa
IUIaBJICHUS, YAENbHas TEIUIOTa NapooOpa3oBaHMs, yJElbHas TEIUIOTAa CrOpaHUs
TOIINBA, KOA()(PUIIMEHT MOIE3HOTO ACHCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENIbHAS
BJIQXXHOCTh BO3/yXa, DJEKTPUYECKHM 3apsj, CUJa TOKa, JIIEKTPUUECKOE
HaIpsHKEeHUE, COMpOTHBIEHHE NpoBoAaHUKa, DJ[C B 1enM MNOCTOSHHOTO TOKA,
AIEKTPUUECKOE VYAEIbHOE COMPOTUBJICHUE BEIIECTBa, pabdoTa U MOIIHOCTh
AIIEKTPUYECKOTO TOKA), PU OMMCAHWHU MPABUIIBHO TPAKTOBATH (PU3UUYECKUN CMBICT
UCIIONIb3YEMBIX BEIUYMH, MX OOO3HAYEHUS U €IUHUIBI (U3UYECKUX BEIHYMH,
HaXOoAUTh (YOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHMHY C JPYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MYECKUE SBJICHHS U IPOLECCHI,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEILECTBA, YPAaBHEHHE TEIUIOBOTO OajlaHCa, 3aKOH COXPAHEHHS SJEKTPUUYECKOTO
3apsna, 3akoH KysnoHa, NpUHUMI CYNEPIIO3UIHMM 3JIEKTPUYECKUX II0JEH, 3aKOH
Owma g yyacTka uenu, npaswia Kupxroda, 3akon Oma 1t TOJIHOM 1enH, 3aKOH
Jlxoyns-JIeHna, 3aKOH COXpPaHEHHsI SHEPIHH, MPU 3TOM pPa3indaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BbIPAKEHUE;

CTPOUTH MPOCTbIE (PU3MUECKUE MOJENIU PEAIbHbIX OOBEKTOB, MPOLIECCOB U
SBJICHUM, BBIJAEJATH IIPU ITOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SIBICHUHN, MPUMEHITh GU3UUECKUE MOJCIHU JJIs1 O0BSICHEHUS
(U3MYECKUX MPOILIECCOB U PEIIEHUs YUEeOHBIX 3a/1a4;

OOBSACHATH (PU3UYECKUE SIBJICHUS, IPOLECCHl U CBOWCTBA TEJl, B TOM YHCJIE U B
KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, U peliaThb
KayeCTBEHHbIE 3a/ayd, B TOM 4HCIE TpeOyrolMe YHUCICHHOIO OLEHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3UYECKHX BEJIUYHUH, IIPU ITOM BBIOMpATH aJIEKBATHYIO
(U3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATH
JIOTUYECKYIO IIEMOYKY pACCYk ACHUH C ONopoill Ha H3YYEHHbIE CBOWCTBA
buznyecKux sIBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIH;

YBEPEHHO pellaTh pacuy€THbIC 3ajadu (C Omopoil Ha 2—3 ypaBHEHMS) IO
U3y4aeMbIM TeMaM Kypca (pU3uKH, BbIOMpas aJieKBaTHYIO (DU3NYECKYI0 MOJEIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (hOpPMYJ, CBSI3bIBAIOIIMX (U3UUECKUE BEITUUYUHBI,
3alliChIBaTh KpPaTKOE YCJIOBHE W PAa3BEPHYTOE pEIIEHUE 3aJayd, BBIABIATH
HEJOCTAIONINE WK U30BITOUHbIE JaHHbIE, 000CHOBBIBATH BHIOOP METO/AA PELICHUS
3aJauM, WCMOJIb30BaTh CIPABOYHbIE JaHHbIE, TNPUMEHSATh METOJAbl AaHaIn3a
pa3MepHOCTEH, UCTONb30BaTh Ipapuueckue METObl PEIICHUs 3a/1ad, MPOBOAUTH



MaTeMaTHYeCKHE MpeoOpa3oBaHUsl U PACUEThl, OLIEHUBATH PEATUCTHUYHOCTD
MOJyYEHHOTO0 3HAYeHUs (U3MUECKON BEIMYMHBI U OMNPEICNATh Pa3MEPHOCTh
bu3znyecKoil BETUYUHBI, MTOTYYSCHHON MPU PEIICHUH 33/1a4U;

pacrno3HaBaTb MPOOJEMBI, KOTOPHIE MOYKHO PpELIUTh MpPU [TOMOIIH
(¢u3nYeCKuX METOAOB, M NpejiaraTb OPUEHTHUPOBOYHBIA CIOCOO peUIeHMs], B
ONMCAHWM  HUCCJENOBAHMS  PAacloO3HaBaTh  MPOBEPSEMOE  IMPEINOJI0KECHHE
(rumnoTesy), UHTEPIPETUPOBATH MOTYUEHHBIN PE3YNbTAT;

IPOBOAUTD OMBITHI [0 HAOIIOAECHUIO (PU3NUECKUX SIBICHUN WM (PU3NYECKUX
CBOMCTB Ten (KanWUISPHBIC SIBJICHMS, 3aBUCUMOCTb IaBJICHHUS BO3/yXa OT €ro
o0béMa W TeMmepaTypbl, CKOPOCTH IIpoLiecca OCThIBaHUS (HArpeBaHus) IpH
U3Iy4EHUH OT LBETa H3JIydarouledl (IOIJIOMIAroNIeil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJBI OT TEMIIEPAaTypbl JKUIKOCTH MW IUIOMIAJA €€ IOBEPXHOCTH,
NIEKTPU3ALUs TEJI U B3aUMOJCHCTBHE IEKTPUUECKUX 3aps0B, B3aUMOJACHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3YaJU3alMsl MAarHUTHBIX I1OJIEN TOCTOSIHHBIX MAarHUTOB,
JEHUCTBUS MAarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTaA,
CBOMCTBA 3JIEKTPOJIBUraTeNsl MOCTOSHHOIO TOKA): (POPMYJIHPOBATH MPOBEPSIEMOE
NpeanosjoxkeHue (rumoTre3y) O  BO3MOXKHBIX — PE3ysIbTaTax  HaOIIOJEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyaoBaHMS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

IPOBOJUTH TMpPSAMBIE U KOCBEHHbIE HW3MEPEHUs (PUINYECKUX BEIMYUH
(Temneparypa, OTHOCUTENbHAas BIAXHOCTh BO3[yXa, CHJIa TOKa, HAIpPSIKEHUE,
yleabHas TEIUIOEMKOCTh BEIECTBA, CONPOTHBICHHWE IPOBOJHUKA, padboTa H
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCHOJIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX
pubOpOB, 0OOCHOBHIBATH BHIOOP METOJa M3MEpeHUus, (UKCHUPOBATH IMOKa3aHUs
npuOOPOB, HAXOAUTH 3HAUECHHUE M3MEPSEMOI BETMUYMHBI C TTOMOUIBIO YCPEAHEHUS
PE3YyIBTATOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOANUTH HKCIIEPUMEHTAIbHbIE MCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCHMOCTH JAaBJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHMs WU
OXJIQXKJICHHUS, UCCIIEA0OBaHUE SIBJICHUS TEMI000MEHA PU CMEILIMBAHUY XOJIOJHOUN U
ropsiueii  BOJABI, 3aBUCUMOCTH CONPOTUBIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOIIAAN TOMEPEYHOr0 CEYEHUS M YAEJIBHOIO COMNPOTUBIICHUS BEIIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, IMPOTEKAOIIEr0 Yepe3 MPOBOJHUK, OT HAIPSHKEHUS Ha
IIPOBOJIHUKE, MCCIIEIOBAHHUE MOCIEAOBATEIBHOIO U IMAPAJUIEIBHOTO COEIUHEHUN
IIPOBOJTHUKOB): COBMECTHO C Yy4yuTeJIeM (POPMYyJIHMpPOBATh 3aJady U THUIIOTE3Y
UCCJIEIOBAHMSI, CAMOCTOSITEIBHO IUIAHUPOBATh HMCCIEJAOBAHKME, CAMOCTOSITEIBHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLUH,
IPEJCTaBIISTh MMOJTYYSHHbIE 3aBUCUMOCTH (DPU3HUECKUX BEJIUYUH B BUJAE TaOJIUL U
rpaMKoOB, OLEHUBaTh MOTPEIIHOCTH, JeJaThb BBIBOJABI IO pe3yJibTaTaM
UCCJIeI0BAHNUS;



coOMoIaTh MpaBWia OE30MacHOTO Tpyda mpu paboTe ¢ JabOpaTOPHBIM
000pyIOBaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX MPHOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM Ha MX OmHcaHus (B TOM
YuClIe: CUCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBas TypOHWHA, aMIIepMETp,
BOJIbTMETP, CUETUYHK AJIEKTPUUECKON IHEPTHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTPOnpHOOpbl  (IPUMEpPBI), MNPEJOXPAHUTENIH U HX
NpUMEHEHUEe B OBITY W TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMArHUTOB, AJIEKTPOJBUTATEIb MOCTOSIHHOTO TOKAa), HUCIONb3YS 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHHM, HEOOXOIUMble (PU3NYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOMCTBA M HU3MEPHUTEIbHBIC
npuboOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KHUIKOCTHBIM TEPMOMETP,
TEPMOC, TCHUXPOMETp, TUIPOMETP, JIBUraTellb BHYTPEHHErO  CrOpaHus,
ANEKTPOCKOI, pPEOCTaT), COCTABJIATh CXEMbl DJJIEKTPUYECKHX Lene ¢
NOCJIEIOBATENbHBIM W TNApAJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasjinyas
YCIIOBHBIE 0003HAUYEHHMS AJIEMEHTOB JIEKTPUUECKHUX LIENEH, UCIO0Ib30BaTh CXEMbI
U CXEMaTHUYHbIC PUCYHKH W3YUYEHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPUTEIHHBIX
npuOOpPOB M TEXHOJIOTUYECKUX IPOLIECCOB MPU PEIICHUU y4eOHO-NIPAKTUYECKUX
3a/1ay;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUN B MOBCEAHEBHOW XU3HU Uil OOecleyeHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeIE;

OCYIIECTBIATH MOUCK UH(pOopMarmu Guzndeckoro conepxkanus B HTepHere,
CaMOCTOSITENILHO  (POPMYJIHMpysl TOMCKOBBIM 3alpoc, Ha OCHOBE HMEIOIIUXCS
3HAHWM W CPaBHEHUS JOTOJHUTEIHHBIX HCTOYHUKOB BBIJEIATH WHGOPMAIIHIO,
KOTOpasi SIBJSIETCS MPOTUBOPEUNBOI HITM MOXKET OBITh HETOCTOBEPHOM;

UCTIONB30BaTh TPU BBHIMOJTHEHUH Y4YEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpIKAHUsS, CIPABOUYHBIE MaTE€pPUAbl, PECYPChl CETU
WuTepHer, BianeTh NpU€MaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC THUCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUS,
0000611251 “HOOPMALIMIO U3 HECKOJBKUX UCTOUHUKOB (PU3UUYECKOTO COJICPKAHUS, B
TOM  YWCIe MyOJNMYHO  TPEJACTaBISATH  Pe3yJbTaTbl  MPOEKTHOW WA
UCCIIEIOBATENbCKOM 1€ATEIbHOCTH, IPU 3TOM I'PaMOTHO HUCIIOJIb30BATh N3YUEHHBIN
NMOHATUUHBIA  ammapar  Kypca  (U3WKHA, CONMPOBOXAATh  BBICTYILJICHUE
MIPE3CHTALIUEN;



IIPY BBITIOJTHEHUH yUEOHBIX MPOEKTOB U MCCIAEAOBaHUN (DU3NYECKHUX MPOIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYINIE B COOTBETCTBHHM C TIOCTABJICHHBIMU
3a/layaMu, CJICAWTHh 3a BBIMTOJIHCHHEM IUTaHA JCUCTBUN M KOPPEKTUPOBATH €TO,
aJIcKBaTHO OIICHMBATh COOCTBEHHBIM BKJIAX B  JACITEIbHOCTh TPYIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, TIPOSBISAS TOTOBHOCTH
paspemarh KOHQIHKTHI.

K xoHny oOyueHuss ¢ 9 knacce TnpeniMeTHbIE pPE3yJbTaTbl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh Y 00YYAIOIIUXCS YMEHUI:

UCIT0JIb30BAaTh MOHATHUSA (CHUCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAaHUYECKOTO
JBUKEHUS, HEBECOMOCTh U IMEPErpy3KH, LIEHTP TAKECTHU, MEXaHUYECKUE BOJIHBI,
3BYK, HMH(Qpa3ByK U yJIbTPa3ByK, 3JIEKTPOMAarHUTHbIE BOJHBI, PEHTI€HOBCKOE
U3yYeHHE, IIKajla IEKTPOMArHUTHBIX BOJIH, HCTOYHUKU CBETa, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITyCKaHWs M MOIJIOLIEHUs, anb(a-, Oeta- U ramma-
U3ITyYEHHUsI, U30TOIbI, sIIEpHAas U TEPMOSACPHAs SHEPreTHKa) U CUMBOIMYECKUI
A3BIK (PU3UKHU IIPU PEUICHUU YYEOHBIX U IPAKTUYECKUX 3a/1aY;

YBEPEHHO  pa3iuyaTh  SBJICHUS  (paBHOMEpPHOE U  HEPaBHOMEPHOE
NPSIMOJIMHEWHOE JBUKEHUE, PAaBHOYCKOPEHHOE IPSIMOJIMHEMHOE JIBHJKECHHE,
CBOOOIHOE TMaJ€HUE TeJl, [BWKEHUE [0 OKPYKHOCTH, B3aUMOJEHCTBUE Tel,
paBHOBECHE MAaTEpPUAIBHOM TOYKH, PEAKTUBHOE JBUKEHUE, HEBECOMOCTb,
Koje0aTeNbHOE  JIBWKEHUE (FapMOHMYECKHME, 3aTyXalollUe, BbIHYKICHHbIC
Kojie0aHus), PE30HAHC, BOJIHOBOE IBM)KEHME (PaclpOCTpaHEHHE U OTPaKeHUE
3ByKa, MHTepdepeHIrs U Tupakius BOJIH), NMPAMOJIMHEHHOE paclpoCTpaHEHNUE,
OTpa)XEHHE M IPEJIOMIICHUE CBETA, IIOJHOE BHYTPEHHEE OTPAXCHHE CBETA,
pa3iokeHue Oenoro cBeTa B CIEKTP U CIOKEHUE CIEKTPAJIBHBIX IIBETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOro  CHEKTpa
U3y4YeHUs]) 1O ONHCAHMIO UX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaThb  NPOSBICHHE  M3YYEHHbIX  (U3HYECKUX  SIBJICHUH B
OKpYXaroleM MUpe (B TOM yucie (PU3MYECKUE SIBICHHUS B MPHUPOAE: MPUIUBLI U
OTJIUBBI, ABWKEHUE TUIaHET COJMHEYHON CHUCTEMBI, PEAKTUBHOE JBUKEHUE YKUBBIX
OpPraHU3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHUE, CEHCMHUYECKHE
BOJIHBI, LIyHAMU, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
JNEUCTBUE BUIUMOTO, VYIbTPA(PHUOJIETOBOTO M PEHTTEHOBCKOIO U3IyYEHHH,
€CTECTBEHHBII paJMOaKTUBHBIA ()OH, KOCMHUYECKHE JIy4YH, pPaJAHOAKTUBHOE
U3JIyYeHHE NPHUPOJHBIX MHUHEPAIOB JEWCTBUE DPAJMOAKTHBHBIX H3JIy4EHHI Ha
OpraHM3M 4YeJIOBEKa), MPU 3TOM IEPEBOAUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUI;

ONMKCHIBATh HU3YyUYEHHBIE CBOMCTBA TeJl W (PU3UUECKUE SIBJICHUS, UCIOJIb3YS
¢usznyeckue BeNWYMHBI (CPelHAssT W MTHOBEHHass CKOPOCTh Teja IMpH



HEPaBHOMEPHOM JIBM)KEHUH, YCKOpPEHHE, NEPEMEIICHUE MPHU PABHOYCKOPEHHOM
OPSMOJIMHEMHOM  JIBMOKEHMM,  YIJIOBas  CKOPOCTb,  LIEHTPOCTPEMHUTEIBHOE
YCKOpEHHUE, CHJIa TPEHHsI, CUJIa YIIPYTrOCTH, CUJjla TSHKECTH, YCKOPEHUE CBOOOHOTO
NIAJICHUS, BEC TeJa, LEHTP TSHKECTU TBEPAOTO TENA, UMITYJIbC TEJa, UMITYJIbC CUIIBI,
MOMEHT CHJIbl, MEXaHHYECKasi paboTa U MOIIHOCTh, IOTEHLMAIbHAS DHEPTUS TEa,
MOJHITOrO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIMATbHAS YHEPTUS CKATOU MPYKUHBI,
KHMHETHYECKasi JHEprus, IOJIHAs MEXaHW4YeCKas SHEprusi, MEpHoJ M YacToTa
Kosie0aHul, MepuoJ MaTeMATUYECKOTO U MPYXUHHOIO MasTHUKOB, JJIMHA BOJIHBI,
I'POMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTH CBETa, I0KAa3aTelb IPEIOMIICHUS
Cpenpl), TMpU ONHWCAHWU TPABUIBHO TPAKTOBaTh  (PU3MUECKUH  CMBICH
UCTIONIb3YEMBIX BEIUYMH, MX OOO3HAYEHUS U €IUHUIBI (U3UYECKUX BETHYHH,
HaXOAUTh (HOPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BETUYHMHY C JAPYTUMHU
BEJIMUYMHAMU, CTPOUTH I'paUKU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapakTepu30BaThb CBOMCTBA Ted, (U3UYECKUE SIBICHHUS M  IPOLIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUsl SHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYNEpIO3ULIMA CHUJI, MPUHLMI OTHOCUTENbHOCTH ['anmunesi, 3akoHsl HbIOTOHA,
3aKOH COXpAHEHUs HMMIIYJbCa, TEOPEMY O KMHETHYECKON SHEpruu, 3akoH [yka,
3aKOH bepHyim, 3aKOHBI OTpaKEHUS U TNPEIOMIICHUS CBETa, POpMYJTy TOHKOMH
JIMH3BI, TUIAHETAPHYIO MOJEINIb AaTOMA, HYKJIOHHYIO MOJIETb ATOMHOTO S1pa, 3aKOHBI
COXpaHEHUs 3apsA0BOr0 M MACCOBOT'O YHUCEN MPH AJIEPHBIX PEAKIUAX, MPU 3TOM
pasnuyaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €r0 MATEMATHYECKOE BHIPAXKECHHUE;

CTPOUTHh (PU3UUECKHE MOJEIU PEAJbHBIX OOBEKTOB, MPOLIECCOB U SIBJICHUH,
BBIIETISATh IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUN, NPUMEHATh (PUINYECKUE MOJAETU i OObSICHEHHUS
(U3MYECKUX MPOILIECCOB U PEIIEHUs YUEeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SBJICHMS, MPOIIECCHl U CBOMCTBA TE€J, B TOM YHUCIE B
KOHTEKCTE€ CHUTyallMil MPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ladyd, B TOM 4HCJe TpeOylole YHUCIECHHOrO OlIEHWBAHUSA
XapaKTEPHBIX 3HAUYCHUN (PU3UYECKHX BEJIUYHUH, IIPU ITOM BBIOMpATH aJIEKBATHYIO
(U3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATH
JIOTUYECKYIO0 LEMOYKY pACCYXAEHUM M3 2—3 IIaroB ¢ OMOpPOM Ha M3YYCHHBIE
CBOMCTBA (PU3MUECKUX SIBJICHUM, (PU3NUECKHE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO pelaTh pacy€THHIE 3a7jaud M0 M3y4yaeMbIM TeMaM Kypca (PU3UKH,
BBIOMpAsl aJeKBATHYIO (PU3UYECKYIO MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
bopmyI, CBA3BIBAIOMINX (PU3NYECKUE BEIMYMHBI, 3aMIMCHIBATH KPATKOE YCIOBHE U
pa3BEPHYTOE pELICHHE 3aJauyd, BBIABIATh HEAOCTAIOUINE WM U30BITOYHBIC
NaHHble, OOOCHOBBIBATH BHIOOP METOJAa pELIEHUS 3aJauyd, HCIOJIb30BaTh
CIPABOYHBIE JAaHHbIEC, IPUMEHATh METO/bl aHAIN3a Pa3MEPHOCTEM, HUCIOIb30BATh
rpaguueckue  METOAbl  pEelIeHUs  3aJad, OPOBOJUTH  MaTeMaTHYECKUE



npeoOpa3oBaHus U pacyEThl, OLECHUBATh PEATUCTUYHOCTD MOJYYEHHOTO 3HAYCHUS
¢bu3nyecKoil BETUYMHBI U ONPEACNATh Pa3MEPHOCTh (DU3HUECKON BEINYHUHBI,
MOJTyYEHHOM MPH PEIICHNUN 3aauH;

pacno3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3NYecKuX METOJI0B, M TMpeajiaraTh OPUEHTUPOBOYHBIM CHOCOO pelieHus, B
ONMCAHWM  HUCCJENOBAHMS  PAacloO3HaBaTh  MPOBEPSEMOE  IMPEINOJI0KECHHE
(rumote3y), OLIEHHWBAaTh MPABWIBHOCTh TMOPSAAKAa TPOBEACHUS HCCICIOBAHUS,
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WK (HU3MUECKUX
CBOMCTB Ten (M3ydyeHHe BTOporo 3akoHa HbroTOHa, 3aKOHAa COXpaHEHMsI YHEPTUH,
3aKOHA COXpaHEHMsS HMITyJbca, JCHCTBHE 3aKOHa bepHyIIM M BO3HUKHOBEHHE
NOIBEMHONM CHJIBI KpbUIAa, 3aBUCUMOCTh TMEpHOAa KOJeOaHUW MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U JKECTKOCTH MPYXKHUHBI M HE3aBUCHUMOCTb OT
aMIUIUTYIbl MajbIX KoJieOaHWH, MNPSMOJMHEHHOE paclpoCTpaHEHHE CBETa,
pa3nokeHue Oenoro CBeTa B CIEKTP, U3YUEHHE CBOMCTB M300paKeHUsI B IJIOCKOM
3epKajie U CBOMCTB M300paKeHHS MpeIMeTa B cOOMparolel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JMHEWUYATBhIX CIIEKTPOB M3ITydeHUs): popMyIupoBaTh MpoBEpsieMOe
OpeanoyiokeHue  (TUIoTe3y) O  BO3MOXHBIX — pe3yjbTaTaXx  HaOJIO/IEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyaoBaHMS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

IPOBOAUTH TPU HEOOXOAMMOCTH CEPHUI0 TPSMBIX H3MEPEHHM, OMpeaeIsis
CpeqHee 3HAYeHHE U3MEpPSAEMON BEJIMYMHBI M ONpEAeNsss MOTPEIIHOCTb
pE3yNbTaTOB MPSIMBIX H3MEPEHUI, OOOCHOBBIBATH BBIOOpP CIOCOOA M3MEpEHUs
(M3MepUTENBHHOTO MPUOOpa);

POBOJNTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPEIHSST CKOPOCTh
U YCKOpEHHE Tejla NPU PAaBHOYCKOPEHHOM JBHKCHHH, YCKOpEHHE CBOOOIHOTO
najieHus, KECTKOCTh  MPYXKUHBL, KOA(P(OUIMEHT TPEHUs  CKOJIbKEHUS,
MEXaHMYeCKas pabora M  MOIIHOCTh, YacToTa H IEpHoJ  KojcOaHui
MaTEeMaTHYeCKOTO0 W TNPYXHHHOTO  MasTHUKOB, (OKYCHOE  pacCTOsSHHUE
coOuparomied JUH3bI W €€ ONTUYecKas CHiIa, paguoaKTUBHBIA (OH) ¢
WCIIOJIb30BAaHUEM aHAJOTOBBIX W LU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METOJla HW3MEpEHUs, IUIAHUPOBAaThb M3MEPEHUs, CaMOCTOATEIbHO COOMpaTh
HKCMEPUMEHTAJIbHYIO  YCTAaHOBKY,  BBIYMCIATH  3HAYCHHE  BEIMYMHBI U
aHAIIM3UPOBATh TMOJYyUYEHHBIC PE3YyJbTAaThl, OICHUBAs MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOANUTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBHCUMOCTEH (PU3MUECKUX
BEJMYMH (3aBUCUMOCTh IIyTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM JBHXEHHH O€3
HAYaJbHOM CKOpPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMaJIBHOTO MJaBJICHUs, TEpuoja KoieOaHW MaTeMaTHYeCKOro MasiTHUKa OT



JUTMHBI HUTH, OMPEACIICHHE YCKOPEHHUS CBOOOTHOTO TMAaJCHHs, HCCICAOBaHUE
W3MCHEHUS BEJIMYMHBI M HAMpaBJIEHUS WHIAYKIIMOHHOTO TOKAa, 3aBHCHUMOCTH yTiia
OTpaXEHUs CBETa OT yIja MaJeHus, yria MpeJIoMJIEHUs OT yria HaJeHus
CBETOBOTO JIy4ya, HCCJEJOBAHME TPEKOB: HU3MEPEHUE OSHEPIMH YACTHUIIBI I10
TOpMO3HOMY MyTH (110 QoTorpadusimM)): COBMECTHO C yUHUTENIeM (POpMYIUPOBATH
3a/layy M TUIIOTE3y MCCIEIOBAaHUs, CAMOCTOSITENBHO IJIAHUPOBATh MCCIIEJOBAHUE,
CaMOCTOATENIBHO COOMpATh 3KCIEPUMEHTAIBHYIO YCTAHOBKY, MPEACTaBIATh
MOJIYYCHHBIE 3aBUCUMOCTH (PU3MYECKHX BEJIMYUH B BUJE TaOMUIl U Tpadukos,
OILICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOJBI MO pe3yJIbTaTaM UCCIIEeI0BAHNUS;

coOIoaTh MpaBwiia Oe3omacHoro Tpylaa mnpu padote ¢ 1abOpaTOpHBIM
000pyIOBaHUEM;

XapaKTEePU30BaTh MPUHITUIIEI IEUCTBUS U3YYCHHBIX MTPUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX TMPOIECCOB C OMOPOM Ha MX OMHCaHUs (B TOM
YHCJIe: CHUIOMETp, JTATYUKU TIOJIOKEHHUS, PACCTOSHUA M YCKOPEHHS, pakera,
9XO0JIOT, OYKH, MEpPUCKON, (HOoToammapaT, MUKPOCKOI, TEJIECKON, ONTHYECKHE
CBETOBOJIbI, CHEKTPOCKOI, JO3UMETP, Kamepa BuibcoHa), UCHOJIb3ys 3HAHUS O
CBOMCTBax (PU3MYECKUX SIBJICHUN U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BAaTh CXEMBbl M CXEMAaTHUYHbIE PUCYHKH W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKHUX TMPOIECCOB TMpH
pelieHnd y4eOHO-TPaKTUYECKUX 3a/lady, ONTHUYECKUE CXEMbl ISl MOCTPOCHUS
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparonieit JINH3E,

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KM3HH JJIA OOecriedeHUs
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM 3SKOJOTUYECKOrO TOBEACHHUS B
OKpYKaIOIIEN CpeIE;

OCYIIECTBJIAThH MOUCK UHMOpMaIuu Gu3nyeckoro cojepxanus B utepHere,
CaMOCTOATENHEHO (HOPMYIUPYSI TOMCKOBBIN 3alpOC, HAXOAUTh MYTH OMPECICHUS
JIOCTOBEPHOCTH TMOJYYEHHONM HH(GOPMAIMKM HA OCHOBE HMMEIOLIUXCS 3HAHUW U
JIOTIOJTHUTEIHbHBIX UCTOYHUKOB,;

WCIIOJIB30BaTh TPHU BBHITIOTHEHUM YYEOHBIX 3aJaHUN HaydHO-TIOMYJISPHYIO
JIUTEPATypy (PU3NYECKOTro CoAepIKaHUs, CIPAaBOYHbIE MaTEPHAIIbI, PECYPChl CETH
WNuTepHeT, BianeTh npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHUS
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;

co3JaBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uH(OpPMAITUU U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO COJEPKAHUS, IMyOJIMIHO
MIPEICTABIATH PE3yIbTaThl MPOESKTHON MJIM MCCIIEIOBATEIBCKON AESATEILHOCTH MIPU
3TOM TIPaMOTHO MCIIOJb30BaTh M3YYCHHBIN IOHSITUWHBIM ammapar M3y4aemMoro



pa3nena (U3MKK W COMPOBOXKJATh BBICTYIUICHHE IMpPE3E€HTalued C y4éToM
0COOEHHOCTEN ayIMTOPUH CBEPCTHUKOB.
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Hroro no pasgeny

6

Pasaena 4. CBeToBbIe ABJICHUA

4.1 3aKOHBI pacIpOCTPAHEHUs CBETA

4.2 JIuH3b! ¥ onTUYECKHE TPUOOPHI

4.3 Paznoxenue 6emoro cBeTa B CEKTP




Hroro no pazneny

Pa3gen 5. KBanToBbI€e IBJIeHUSA

5.1 Hcnyckanue v morioiieHne cBeTa aroMoM 2 1
5.2 CtpoeHune aTOMHOTO spa 2
5.3 SnepHbie peakiuu 3

Hroro no pazueny 7

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 26.5




HOYPOYHOE IINTAHUPOBAHUE
9 KIIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue H3y4eHusi  o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
Mexanudeckoe n1BuxeHue. MarepuanbHas
Touka. CriocoObl onucaHus 1
MEXAHUYECKOTO IBUKEHUS
Cucrema orcyera. OTHOCUTENBHOCTD 1
MEXaHUYECKOT0 JIB)KEHUS
BexTopHbI€ BEIMUMHBI, ONEpaLlUU C 1
BEKTOPAMHU, IPOEKIIUH BEKTOPOB
Panuyc-BekTop MarepuabHON TOUKH, 1
nepeMenieHre Ha INIOCKOCTH
PaBHOMEpHOE NPAMONMHENHOE IBUKEHUE 1
Pemenue 3amgau o reme "PaBHOMepHOE 1
NpsIMOJIMHEIHOE ABMKEeHne"
HepaBHOMepHOE NPAMOIUHENHOE
nBrxkeHue. CpeqHss 1 MTHOBEHHAsI 1
CKOPOCTb TeJla P HEPAaBHOMEPHOM
JBUKEHUU
JlaGopatopHas pabota "OnpezneneHue
CpeIHEel CKOPOCTH CKOJIbKEHUs OpycKa 1 1
WJIM IBMKEHHUS IIapHUKa 110 HAKJIOHHOM
MJI0CKOCTH"
PaBHOYyCKOpEHHOE PSIMOIUHEITHOE 1




JIBUOKEHUE. Y CKOpEHUE

10

11

12

CKOpOCTh paBHOYCKOPEHHOTO
npSAMOJIMHEHHOTO NBHXKeHus. [ paduk
CKOPOCTH

Pemenue 3amaud no teme "CkopocTh
PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
nBmxeHus"

[lepemelieHue npu paBHOYCKOPEHHOM
NPSIMOJIMHEHHOM JABM>KEHUU

13

JlabopaTtopHast pabora "Onpeznenenue
YCKOpPEHUS Tella IPH PAaBHOYCKOPEHHOM
IBIOKEHHUH 110 HAKJIOHHOM IUI0CKOCTH"

14

15

16

17

Pemenne 3amau mo reme "llepemenienue
MIPU PaBHOYCKOPEHHOM MPSAMOJIUHEHHOM
IBIOKeHun"

JlaGopatopHas pabota "HccnenoBanue
3aBHCUMOCTH ITIyTH OT BPEMEHU NPU
PaBHOYCKOPEHHOM JIBM)KEHHH 0e3
HavaJpHOM ckopocTn"

['paduueckas UHTEpIIpeTaLMs] YCKOPEHHUS,
CKOPOCTH, IPOUJIEHHOTO ITyTH U
NEpEMELIEHUS IS TPSIMOJIMHEHHOTO
JIBYDKEHUS

Pemenue 3amau o teme "I padudeckas
MHTEpIpeTalus YCKOPEHHUsI, CKOPOCTH,
MPOMIEHHOTO MYTH U MEPEMEILICHUS 1151
MPSIMOJIMHEMHOTO JIBH>KEHHS"

18

Yckopenue cBo001HOTO TaeHus. OMbITHI




Tanmunes

Pemenue 3amad no teme "YckopeHue

19
cBOOOAHOTO TafcHUS"

20 JIBm>keHue Tesa, OpOIISHHOTO MO/ YIJIOM K
TOPU30HTY

21 Pemenue 3agau mo teme "JIBuxkeHue Tena,
OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY"
JlaGopaTtopHas padora "HcciaenoBanue

22 JIBIKEHUSI TeJla, OPOIIEHHOTO MO/ YIJIOM K
FOpU30HTY"
Pemenue 3amau mo reme "JIBukeHue 1o

23 JEHCTBUEM YCKOPEHUS CBOOOTHOTO
naneHusa"

24 JIBuKeHMeE 10 OKPYKHOCTH

o5 JInneliHas u yriaoBasi CKOPOCTb, IIEPUOA U
4acToTa

26 CKOpOCThb U YyCKOPEHHE MPH JIBHKEHUU TI0
OKPYKHOCTHU

97 Pemenne 3agau mo treme "JIBrkeHue mo
OKpYy>kKHOCTH"
Ypok-koHpepenus "PacnoznaBanue u

28 npuOIMKEHHOE OTMCAHHUE PA3TUIHBIX
BHUJOB MEXaHUYECKOTO JIBIKECHUA"
[ToaroroBka k KOHTPOIBHOM paboTe MO

29 TeMme "MexaHu4ecKoe JIBUKEHUE U
CrocoObl ero onucaxus"

30 KonTpomnpHas pabota o Teme

"MexaHn4ecKoe IBUKEHUE U CHOCOOBI €ro




onucauus"

31 [Tepserii 3akon HproToHa. BexkTop critbt

39 Bropoii 3akon HeroTona.
PaBHopelicTByOIIAsA cHla

33 Tpertunii 3akon Hetotona. Cynepno3unus
cui

34 Cwita ynpyroctu. 3akoH ['yka

35 Pemenue 3anay no teme "Cuna
ynpyroctu"
JlaboparopHnas pabota "Hccrnenoanue

36 3aBUCHUMOCTH CHJIBI YIIPYTOCTH,
BO3HHUKAIOIICH B IPYKHHE, OT CTEIICHU
neGopManuu IpyKUHb"

37 Cuna tpenus. Koadpduument tpenus

38 JlabopaTtopHast pabora "Onpeznenenue
Kod(UIIMEeHTa TPEHUS CKOIbKEHHS "
JlaGopaTtopHast pabora "HccnenoBanue

39 3aBHCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHS OT
CHJIbI HOPMAJIBHOTO J1aBJICHUS "

40 JIBuKEeHHE TeJ M0 OKPY>KHOCTH O]
JEHCTBIEM HECKOJIBKUX CHTT

41 3akon bepuymiu u nogsEMHas cuia Kpblia
Ypok-koHpepenius "CoBpeMeHHbIE
JeTaTeabHbIE annaparkl, Cya Ha

42 MOJIBOJHBIX KPBUTBSIX, QaHTHKPBLUIO HA
CKOPOCTHBIX aBTOMOOMJISIX. [IBMKEeHHE
Moe3/1a Ha MarHUTHOM moaymke"

43 Cwita TsKeCTH Y 3aKOH BCEMHUPHOTO




TATOTCHUA

I[BI/I}KCHI/IC TEJI BOKPYT I'paBUTAlUOHHOTI'O

44
nenrpa. [lepBas kocMuyeckast CKOPOCTb

45 HeBecoMocTs u eperpy3ku

16 PaBHOBecue maTepuaJbHONW TOYKHU.
AOGCOIIOTHO TBEPIOE TEIIO

47 MowmenT cuibl. [IpaBuino MoMeHTOB

48 Ypoxk-uccnenosanue "OrnpezerneHue
LEHTpa TSKECTU pa3IMUHBIX Ten"
Hmnynsc Tena. MI3MeHeHne uMItyIbca.

49 Nmnynbe cunbl. Yipyroe u Heynpyroe
B3aWMO/ICHICTBUE

50 3aKOHbBI U3MEHEHUS U COXPAHEHUS
UMITyJIbCa

51 PeaktuBHOE NBHXKEHUE
Pemenne 3agau no reme "3akoH

52 COXpaHEeHHs UMITyJIbca. PeakTuBHOE
nBrkeHue"

exaHuJeckas paboTa U MOUTHOCTb

53 M 0

54 PaboTa cuitbl TSDKECTH, CHITBI YIIPYTOCTH U
CHUITBI TPEHUS
JlaGopatopHas pabota "OnpezneneHue

55 paboTHI CHJIBI TPEHHSI TPH PABHOMEPHOM
JBY)KEHUH TEJa TI0 TOPU30HTATEHON
OBEepXHOCTH"

56 CBsI3b 2HEPTUH U pabOTHI

57 JlabopaTtopHnas pabota "Onpenenenue

paboThI CUJIBI YIIPYTOCTH MIPH MOABEME




rpy3a ¢ UCIOJIb30BAaHUEM HEMOIBHXKHOTO U
[IOABMKHOTO OJIOKOB"

58

59

[ToreHunanbHas s3HEeprus

Kunernueckas sueprus. Teopema o
KMHETUYECKOU SHEPTUuu

60

3aKOH N3MEHEHHUS U COXPAaHEHUs
MEXaHUYECKON IHEPIUn

61

62

63

Pemenue 3amau no teMe "3aKOHEI
M3MEHEHUS U COXPAaHEHHUsI MEXaHUYECKON
sHeprun"

[ToaroToBKa K KOHTPOJIBHOHN paboTe MO
TeMe "B3aumopnelicTBue Ten. 3aKOHBI
coxpaHeHus"

KonTtponpsHast pabora o Teme
"B3auMonencTBHE TEI. 3aKOHBI
coxpaHeHus"

64

KonedarensHoe aemxenne. OCHOBHEIE
XapaKTepUCTUKHU KoJIeOaHUil: mepuo/,
4acTOTa, aMIUIATY/Aa

65

MareMaTH4ecKkuil ¥ Npy>KUHHBIA
MasTHUKH. JlabopaTtopHas paboTa
"HccnenoBanue 3aBUCUMOCTH IEpUOAA
KoJieOaHuil Tpy3a Ha HUTH OT JUTUHBI HUTH"

0.5

66

67

JlaGopatopHas pabota "HccnenoBanue
3aBUCUMOCTH II€pHO/Ia KOJIeOaHu
IIPY’KWUHHOT'O MAasATHUKA OT Macchl Irpy3a"

FapMOHI/I‘-ICCKI/IC KoJieOaHMs

68

JlabopaTtopHast pabota "M3mepenne




yCKOpeHUs CBOOOHOTO TaieHus"

3aryxaromye KojaeoaHus. BeiHyK1eHHbIE

69
Kosiebanus. Pesonanc

70 [IpeBparenue sHepruu npu
K0J1e0aTeIbHOM JABMXKEHUU

71 MexaHu4ecKue BOJIHBI: MPOJOIbHbIE U
HOTIepEeYHbIE

79 CBolicTBa MEXaHUYECKUX BOJH. [lnnHa
BOJIHBI M CKOPOCTbH €€ pacrpoCTpaHeHHs
Ypok-koHpepennus "MexaHuyeckue

73 BOJIHBI B TBEpAOM Teue. CelicMuyeckue
BOJIHBI"

74 3Byk. PactipocTpanenue u oTpaxxenue
3ByKa

75 Pemenue 3amgau no reme "3ByK"

76 ['pOMKOCTb 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI1 pE30HaHC.

77 VYpoxk-uccnenosanue "Halmronenue u
00BsICHEHHE aKyCTUYECKOr0 pe3oHaHca"
WNudpasByk u ynprpa3Byk. Konpepenuus

78 "Hcnonp30BaHue yabTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUSIX"

79 DJEeKTPOMarHUTHOE TOJIE U
3JIEKTPOMAarHUTHbIE BOJIHBI

80 CBoiicTBa DIIEKTPOMArHUTHBIX BOJTH

81 Pemenue 3a1a4 Ha onpe/ieNieHHe YacTOThI
U JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI

82 DeKTpoMarHuTHas IPUpoa CBETa.




CxopocTh cBeTa

BoiHOBEIE CBOliCTBA CBETA:

83
uHTephepeHys 1 AudpaKus

84 JlydeBas MOJieJIb CBETAa U T€OMETpUYECcKast
onruka. MlctouHuku cBera

85 [IpssMonMHENHOE paclIpOCTPAHEHHE CBETA.
3armenus Connua u JIyHsl

86 3aKoH oTpaxeHus cBera. [lmockoe 3epkasno

87 [TocTpoenne n300paKeHM,
c(OPMHPOBAHHBIX 3€PKATIOM

88 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS
csera. [lonHOE OTpaXkeHne cBeTa.
JlaGopatopHas pabota "HccnenoBanue

89 3aBHCUMOCTH YTIJjia MPeOMJICHHS OT yIJia
1aJICHUs] CBETOBOT'O JIyda Ha TpaHUIle
«BO3yX-CTEKIIO»"

90 JIun3a, xox mydeil B IUH3E

91 dopmyIia TOHKOH JTMH3BI
JlaGopatopHas pabota "OnpezneneHue

92 (OKYCHOTO pacCTOSHUS U OTITUYECKOM
CHJIBI coOuparoliei TMH3bI"

93 [Tony4yenne n300paxeHnit C MOMOIIBIO
coOuparoniel ¥ paccenBaroLlel JIMH3
PaznoxxeHne 6e10To CBETA B CIIEKTP.

94 OneiTel HetoToHa. Cnoxxenue
CTHEKTPANBHBIX IIBETOB. [luctiepcus cBeTa

95 OmnsiThl Pesepdopaa u muianerapHast

MOJIENIb aTOMa




ITocrynarer bopa. Moaens aroma bopa.

% Hcnyckanue u MorionieHue CBeTa aTOMOM.
97 KBanTsI. JInHEHUYaThIE CIIEKTPHI
08 PannoaktuBHOCTh. Anb(a-, 6eTa- u
ramMmma-u3JIy4eHHs
99 Crpoenue atoMHoro siapa. Hykinonnas
MOJIeTh ATOMHOTO sIJIpa
100 PannoaktuBHBIC npeBpanieHus. M30Tomns
101 [Tepuoxa monypacmnana
KoHntposbHas padora o teme "Konebanus
102 1 BoJiHbI. CBETOBBIE Y KBAHTOBBIE

saBieHus"




IMPOBEPSIEMBIE ITPEJMETHBIE PE3YJBTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI OCHOBHOI'O
OBIIETO OFPA3OBAHUS

9 KVIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

1.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

1.4

1.5

1.6

1.7

1.8

pasnuyaTh SIBJICHUS 10 OMHMCAHMIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMIMX JaHHOE (PUINICCKOEC SIBICHUE

pacrio3HaBaTh  INpOSBICHHE M3YYEHHBIX  (PU3MUYECKUX  sBIEHHHA B
OKpY’KalollleM MHUpe, B TOM 4uciie (U3UYECKue SIBICHUS B MPHUPOJE, MPU
TOM TMEPEBOJUTH MPAKTUYECKYIO 3ajady B Y4eOHYyI0, BBIIEIATh
CyIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUUECKUX SBICHUIN

OINHKCBIBATh M3Yy4YEHHbIE CBOMCTBA Tel U (PU3NYECKHUE SBICHUS, UCIOJb3YS
¢u3nyeckue  BEIMYUHBI, IPU  ONMCAHUU NPABWIBHO  TPAaKTOBAThb
(Gu3n4ecKuil CMBICT HCIIOJIb3YEMbIX BEJIMYMH, OOO3HAYEHHUS U EJUHMLIBI
¢U3NUeCKUX BEIWYHMH, HAXOAUTh (OPMYJIBI, CBS3BIBAIOIIUE JIaHHYIO
¢u3nUecKyl0 BEIMYMHY C JPYTMMH BEIMYHMHAMHU, CTPOHUTH TpaduKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUIHH

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS M MPOIECCHI,
UCIIONb3Ysl ~ U3YYEHHBIE 3aKOHbI, IpU OTOM  J1aBaTb  CJIOBECHYIO
(bOopMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMATHYECKOE BBIPAKEHUE

O0OBACHATH (I)I/ISI/I‘IGCKI/IC nponeccol u CBOMCTBaA TCJI, B TOM 4YHUCIC U B
KOHTCKCTC CI/ITyaLII/Iﬁ MPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa: BBIABJIATDH
MPUIUHHO-CIICACTBCHHBIC CBsA3U, CTPOUTH 00BsicHEHHE U3 2 — 3 JTOTHYECKUX
maroB € IIOMOIIBIO 2 -3 HU3YYCHHBIX CBOMCTBaA (I)I/I3I/I‘ICCI(I/IX HBHCHHﬁ,
(bnmqecxnx 3aKOHAa UJIKM 3aKOHOMEPHOCTHU

pewmath pacu€THble 3ajaud (OmUparouiecs Ha cucteMy u3 2 — 3
YPaBHEHMIA), MCIIONb3YsI 3aKOHBI U (DOPMYJIbI, CBS3bIBAIOIIUE (PU3UUECKUE
BEJIMYMHBI: Ha OCHOBE aHaJM3a YCIOBHUS 3aJayd 3alMChIBaTh KpaTKOe
yCIIOBUE, BBISBIATH HEJOCTAIOIIME WM HM30BITOYHBIE JAHHBIE, BHIOMpATh
3aKOHBI U (OPMYJIbI, HEOOXOUMBIE AJISl PELIeHUs], TPOBOAUTH PACUETHI U
OLICHUBATh  PEAJMCTUYHOCTh  IOJYYEHHOTO 3HAueHus  (U3HUECcKoi
BEJTMYMHBI

paciio3HaBaThb HpO6JICMBI, KOTOPBIC MOHO PpCHIUTL TIIpH I[MOMOIIU
q)HSI/I'—IeCKI/IX MCTOOOB, HCIIOJB3Yyd OIMCAHUC HCCICAOBAaHUA, BBIACIIATH
IMPOBEPAECMOC MPEAIOJI0XKCHHUC, OIICHUBATh IPABUJIBHOCTH nopsaaKka
IMPOBEACHUA HUCcCiaIca0BaHusd, JC€J1aTh BBIBObI, HHTCPIPETUPOBATH




pe3yabTaThl HAOIOICHU U OTBITOB

1.9

1.10

1.11

1.12

1.13

1.14

MPOBOJIUTH OTBITHI [0 HAOIIOICHUIO (PU3MYECKUX SBICHUHN M (PU3HMUSCKUX
CBOMCTB TeEINl: CaMOCTOSATEIILHO COOHMpaTh YCTAHOBKY W3 HW30BITOYHOIO
HaOopa 00OpyIOBaHMs, OMHUCHIBATH XOJ OIBbITA W €ro Pe3yJbTaThl,
(GhopMyITUPOBATH BHIBOIBI

IPOBOANUTH IPU HEOOXOAMMOCTH CEPHIO TNPSMBIX HW3MEPEHHH, OIperelss
cpenHee 3HadeHHME M3MepseMod BenuuuHbl (pokycHOe paccrosHue
coOuparonield  JUH3bI), OOOCHOBBIBAaTH BBIOOpP cCrmocoba HM3MEpeHHs
(M3mMepuTenpHOro mpubdopa)

NPOBOAMUTH  HUCCIIEJOBAHME 3aBHUCUMOCTEH (U3MYECKUX BEIUYHUH C
UCIIOJIb30BAHUEM IMPSMBIX HM3MEPEHUM: IIJJAaHUPOBAaThb MCCIIEIOBAHUE,
CaMOCTOSITENIbHO ~ COOMpaTh  yCTAHOBKY, (DUKCHpOBaTh  pe3yibTaThl
MOJIyYEHHOW 3aBUCHMOCTH (PU3WYECKMX BEIMYMH B BHUAC TaOIUIHU
rpaduKoOB, IeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHHSI

IPOBOJUTH KOCBEHHbIE H3MEPEHUs (U3UYECKUX BEIMYMH: IUIAHUPOBAThH
U3MEpEHUusi, coOMpaTh SKCHEPUMEHTAJbHYI) YCTAHOBKY U BBIIOJIHSATH
U3MEpEHMS, Clleqysd NPEUIOKEHHON HHCTPYKLHUHU, BBIYHUCIATH 3HAYEHHE
BEJIMYMHBI U AHAJIM3UPOBATH IIOJYYEHHBIE PE3YJIBTATHl C YYETOM 3aJlaHHOU
IIOTPELIHOCTH U3MEPEHUN

co0JIr0aTh MpaBUja TEXHUKHA OC30MaCHOCTH MpU paboTe ¢ J1abopaTOPHBIM
o0opynoBaHruEM

pa3nuyaTh OCHOBHBIC TIPU3HAKM M3YYCHHBIX (U3UYECKUX MOJIEICH:
MaTepuajgbHas TOYKa, aOCOJNIOTHO TBEPAOE TEJIO, TOUYEUYHBIH HCTOYHMK
CBETA, JIy4, TOHKAas JIMH3a, IUIAHETapHAast MOJEIIb aTOMa, HYKJIOHHAas MOJEIb
aTOMHOTI0 sApa

1.15

XapaKTepu30BaTh NPUHLMUIBI  JEHCTBUS  HW3YYEHHBIX MpPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OIOPOM HA MX OINHCAHMS, UCIONB3Ys 3HAHUSA O
cBOWcTBaX  (U3MYECKUX SBJICHUH M  HeoOXonumble  (puznueckue
3aKOHOMEPHOCTHU

1.16

HCIIOJIB30BaTh CXEMbl U CXEMAaTHYHBIC PUCYHKH HM3YyYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTUYECKUX IPOLECCOB MpU
pelieHn  y4yeOHO-IPAKTHUUECKUX  3aJad, ONTHUYECKHE CXeMbl s
HOCTPOCHMS N300pa’keHHH B TUIOCKOM 3epKaJie U cOOMparole JuH3e

1.17

OPUBOIUTH  HpuUMepbl  (HaxXoauTh  MHGOpMALMIO O  NpUMepax)
MPAKTUYECKOTO HCIOIb30BaHUsS (U3MUECKUX 3HAHUKW B MOBCEIHEBHOMN
KU3HU Ui ofOecriedeHus 0e30MacHOCTH MpU OOpallleHUuH ¢ MpUbopaMu U
TEXHUYECKUMHU yCTPONMCTBAMH, COXPAaHEHUS 370POBbsI U COOIIOACHUSI HOPM
HKOJIOTMUECKOTO TIOBEJIEHUS B OKPYKAIOILEH cpefie

1.18

OCYIIECTBIISATh TOUCK HH(pOpManuu (U3HUECKOTO COIEpKaHUS B CETU
WuTepHeT, camMoCTOSITENbHO (OPMYIUPYS MOUCKOBBIA 3ampoc, HaXOIUTh
MyTU ONpEJeNIeHNs JOCTOBEPHOCTH MOJIYYeHHONH MH(pOpMallid Ha OCHOBE
MMEIOIINXCS 3HAHUM U JTOITOJIHUTENIbHBIX HICTOYHUKOB



1.19

UCTIOJIb30BaTh MPH BBINOJHEHUN YYEOHBIX 33/JaHUN HAYYHO-TIOMYJISPHYIO
auTepaTypy (pusmdeckoro coaepikaHusl, CipaBOYHbIE MaTEPHUAJIbl, PECYPCHI
cetu HHrepHer; BiageTh NpUEMAMU  KOHCIIEKTUPOBAHUS  TEKCTA,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

1.21

CO3/1aBaTh COOCTBEHHBIC NMHCbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
UHPOpPMALIUM U3 HECKOJBKMX MCTOYHHKOB (H3UYECKOTO COAEp KaHus,
nyOJIMYHO MPEJICTaBIATh PE3YJIbTaThl MPOSKTHON WM HCCIIEI0BATEIbCKOM
JeATEIbHOCTH, IPU 3TOM I'PAMOTHO UCIIOJIb30BaTh N3yYEHHBIN NOHATUIHBIN
anmapar Hu3ydaeMoro paszena (U3UKH U CONPOBOXKIATh BBICTYILICHUE
npe3eHTaluen ¢ y4éToM 0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB

OpY BBHINOJHEHHH YYEOHBIX NPOCKTOB U HCCIEIOBAHUN (PU3UUECKUX
IPOLIECCOB PACHPENENATh OO0A3aHHOCTH B TIpYNIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 33Ja4aMH, CICIUTh 3a BBIIOJIHEHUEM IUIaHA JCUCTBUN U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHbIN BKJIAJ B
JESATEIIBHOCTD I'PYIIIBI, BBICTPAUBATh KOMMYHHUKaTUBHOE B3alMOJEHCTBHE,
IPOSIBIISI TOTOBHOCTh pa3peliaTb KOHQIUKTbI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

9 KIIACC
Kon
Kox snemenra [IpoBepsieMbie 3IE€MEHTHI COAEePKAHUS
paszzena
MEXAHUWYECKUE SABJIEHUA

8.1 Mexannueckoe nBumkeHue. MarepuanbHas Touka. Cucrema
' orcuéra

8.2 OTHOCUTENBHOCTH MEXAaHUYECKOTO IBUKECHUS

8.3 PaBHOMEpHOE MPAMOIMHEHHOE IBHKCHHE

8.4 HepaBHoMepHoe mnpsiMonuHelHoe aBmxkeHue. CpemHss u
' MTHOBEHHAs CKOPOCTH Tella IPU HEPaBHOMEPHOM JBUKEHHUH

8.5 Yckopenue. PaBHOYCKOPEHHOE NTPSMOIMHENHOE IBUKEHHE

8.6 CBo6oauoe nagenne. OnbITel [anunes

PaBHOMepHOE JnBHXKEHME TI0 OKpyXHOCTH. llepmonm wu
8.7 yactota oOpamieHus. JluHeiiHas ©  yrioBasg  CKOPOCTH.
LleHTpOocTpeMUTENbHOE YCKOPEHHE

8.8 [Tepserit 3akon HeroToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akon HeroTona

3 8.11 [IpyHIMI Cynepno3uum CUil

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHUs: cuia TPEHUS CKOJBXKEHMS, CUJa TPEHUs
' TIOKOS, IPYTHE BUJIBI TPEHUS

8.14 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOpEHHE
' CBOOOJIHOTO TIaJICHUS

8.15 JBuxenne muaHer Bokpyr Comnua. IlepBas kocMuueckas
' CKOpocTh. HeBECOMOCTH 1 Teperpy3Kku

8.16 PaBHOBecue MarepuanbHOI TOUkH. AOCOIIOTHO TBEPAOE TEIO

8.17 PaBHOBecue TBEpmOro TeEna C 3aKPEIUIEHHOM  OCBIO
' BpaiieHusi. MoMeHT cuiibl. LIeHTp TshkecTn

8.18 Nmnynbce Tena. M3menenne nmmyibea. IMmynbe cuiibt

8.19 3aKOH COXpaHEHMs UMITYJIbCA

8.20 PeakTuBHOE ABHKEHIE

8.21 Mexanunueckasi paboTa U MOIIHOCTb

8.9 PaGora cun Tspkectu, ympyroct, TpeHus. CBsi3b SHEpPruu u
' padoTHI




8.23

[loTenuumanpHas SHEprusi Teja, MOAHATOrO HaJ MOBEPXHOCTHIO
3eMiin

8.24
8.25

[TorenumanpHast YHEPTUS CKATOU MPYKUHBI

Kunernueckas sneprus. Teopema 0 KHHETHYECKON SHEPTUU

8.26

8.27

3aKOH COXpaHEHUS] MEXaHUYECKON IHEPIUH

[IpakTruyeckue paboOTHI:

OmnpeneneHue cpeaHed CKOPOCTH CKOJbKEHHMsI Opycka Wix
JBYDKEHUS LIapHKa IO HAKIOHHOW miockocTH. OrmpeneneHue
YCKOpPEHUsI Tela TpPU PABHOYCKOPEHHOM JBIDKEHHH 10
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanue  3aBUCUMOCTH  IMYTH  OT  BPEMEHU  IIPH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJIbHOM CKOPOCTH.
[IpoBepka rumoTesbl: €ClIM NpU PAaBHOYCKOPEHHOM JBHMKEHHH
0e3 HayaJIbHOM CKOPOCTHU INYTH OTHOCATCA KaK psAJ HEUETHBIX
qyucel, TO  COOTBETCTBYIOIIME  NPOMEXYTKH  BPEMEHH
OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbl TPEHHSI CKOJIBKEHUS OT CHJIBI
HOopMasibHOTO AaBieHus. Ompenenenne kod(h(UIMEHTa TPEHUS
CKOJIb)KEHUS. Omnpenenenue KECTKOCTH MPY>KHAHBIL.
Onpenenenne paboOThl CWIbBI TPEHUS TpPU PaAaBHOMEPHOM
IBIDKEHUM ~ Tela MO  TOPU3OHTAJIBHOW  TIOBEPXHOCTH.
Omnpenenenue paboOThl CHIIBI YIIPYTOCTH NP MOABEME Ipy3a C
HCIOJIb30BAHNUEM HEMOJIBUYKHOTO U IIOJIBHXKHOTO OJIOKOB

8.28

duznyecke SIBICHUS B nopupoac: IMPUIMBbBI W OTJIHMBBI,
JABHKCHUC TIJIAHECT ConHeunol CUCTCMBbI, pCAKTHUBHOC ABHUXKCHUC
JKHUBBIX OpPTaHU3MOB

8.29

TexHu4eckue yCcTpOMCTBA: CHUIOMETP, JATUMKU ITOJIOKEHUS,
pacCTOSAHUS U YCKOPEHHUS, PAKETHI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe  nBwkeHue. OCHOBHBIE — XapaKTEPUCTUKHU

91 KoJe0aHuii: IEPHOI, YaCTOTa, aMILIUTY 1A
9.2 MareMatnueckuii ¥ TpPYXKUHHBIM MasTHUKHU. [IpeBpamenue
' SHEPIr'uu Npu KoJaeOaTeIbHOM JIBHKEHUH
9.3 3aryxaromue kojnebanus. BoiHyxeHHble KoneOanus. Pezonanc
Mexannuyeckne BOJIHBL. CBOICTBA MEXaHWYECKMX  BOJIH.
9.4 [IpomonbHBIE W TIOTIEpEeYHBIE BOJHBIL. /[JIMHA BOJHBI M CKOPOCTH
' e€ pacmpocTpaHeHHs. MexaHW4ecKre BOJIHBI B TBEPIOM TeJle,
CEHUCMUYECKHE BOJIHBI
9.5 3ByK. ['poMKOCTB ¥ BbICOTA 3ByKa. OTpakeHue 3ByKa
9.6 Wndpa3Byk u yabTpa3Byk
0.7 [IpakTuueckue padbOTHI:

Onpenenenue 4acToThl U Meproia KojaeOaHui MaTeMaTHYeCcKoro




MasiTHUKA.
OmpeneneHne 4YacTOThl W TEpHOJA KOJICOAHWH TPYKHHHOTO
MasiTHUKa
Uccnenosanue 3aBUCHUMOCTH nepuojaa KoseOaHuit
MOJIBEILIEHHOT0 K HUTH Tpy3a OT JUIMHbI HUTH. MccrenoBanue
3aBHCUMOCTH TEpHOAa KOJNeOaHU MPYKMHHOTO MAasTHUKA OT
Maccel rpys3a. [IpoBepka HE3aBUCHMMOCTH Tepuoja KoJjeOaHHit
rpy3a, MOJABEUICHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH
npyXuHsl. I3mepenue yckopeHus cBOOOIHOTO MaieHHUs
Ousnyeckue SABICHUS B MNPHUPOJAE: BOCIPUSATHE 3BYKOB
9.8 KUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMHUYECKHE BOJIHBI, I[yHAMH,
9X0
9.9 TexHuyeckue ycTponcTBa: 9X0JI0T, UCIIOJIb30BaHUE YIbTPA3BYKa
' B OBITY U TEXHHUKE
OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
101 DNEeKTPOMarHUTHOE  MoJie.  ODJEKTPOMArHUTHBIE  BOJIHBIL.
' CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
10.2 [IIkana 37€KTPOMarHUTHBIX BOJIH
10.3 DnekTpoMarHuTHas mpupoja ceera. CkopocTts cBeta. BoiHoBbIE
' CBOICTBa cBeTa
10 [IpakTuueckue pabOTHI:
10.4 N3ydyeHne CBOWCTB SJIEKTPOMArHUTHBIX BOJH C IOMOIIBIO
MOOWIBHOTO TenedoHa
10.5 dusnueckue SBIEHUS B INpHUpoJe: OMOJIOTHYEecKoe JeiicTBHe
' BUJIMMOT0, YIbTPa(uOIETOBOTO U PEHTI€HOBCKOTO M3ITy4eHHt
106 TexHNUecKne yCTPOWCTBA: HMCIIOJIb30BAHUE AJIEKTPOMArHUTHBIX
' BOJIH JIJIsl COTOBOM CBSI3H
CBETOBBIE ABJIEHUA
111 JlyueBast monens cBera. MicTouHMKYM cBETa
11.2 IIpsimonuHEiTHOE pacpoCcTpaHEHHUE CBETa
11.3 OTtpaxenue ceta. [lmockoe 3epkano. 3aK0H OTpakKeHHS CBETa
114 [Ipenomnenue cBera. 3akoH mnpenomiieHus cBera. llomHoe
' BHYTPCHHEE OTPAKCHUE CBETA
11 115 JIunza. Xop mydyel B JINH3E
11.6 Ontuueckas cuctema QoTtoarmapara, MUKPOCKOTIA U TeJIECKOoTa
117 I'maz  kak  onrTuyeckas  cucremMa.  bnmM3opykocte  H
' JaTbHO30PKOCTh
118 Paznoxxenne Oemoro cBera B crnekTp. OmnbiTel HploToHa.
' Ciio)keHne CneKTpalibHBIX HBETOB. [{ucnepcus ceera
11.9 [IpakTuueckue padbOTHI:
' HccnenoBanue 3aBHCHMOCTH yIiia OTPAKEHHUS CBETOBOTO
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Jy4a OT yIJia MajIeHusl.
N3ydyenne xapakTepuCTHK HU300pa)keHHs] TpeaAMeTra B
IJIOCKOM 3epKaje.
HccnenoBanmne 3aBUCUMOCTH yIJIa MPEIOMIICHHS CBETOBOTO
Jy4a OT yIJia MajieHusl Ha FPaHULIe «BO3JIYX — CTEKIIO.
[lonyyenne wu300paXeHUH C TMOMOUIBIO COOMparoIeH
JMH3BI.
Omnpenenenne GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHIIBI
coOuparoIei JTMH3HI.
OMnBITH IO PA3TIOKEHHIO OEIOT0 CBETa B CHIEKTP.
OnpITbl 1O BOCHPHUATHIO I[BETAa MpPEIMETOB MpH HX
HaOJII0JICHUN Yepe3 IIBETOBbIC (PUITBTPHI
®dusnueckue siBlieHus B npupoje: 3atmenus Conuua u JlyHsl,
11.10 L[BETa TeJ, ONTHYECKHE sIBI€HHUA B armocdepe (uBeT HeOa,
pedpakius, pagyra, MUPax)
11.11 TexHuueckue ycTpoilcTBa: O4YKHM, IEpHCKoIl, ¢oToanmnapar,
' ONTUYECKUE CBETOBOIBI
KBAHTOBUGIE SABJIEHUA
121 OmnbiTel Pesepdopna u mianerapHas Mojens atoma. Mojenb
' aroma bopa
12.2 Hcnyckanne w©  morjiomieHue cBeta aroMoM. KBaHTHL
' JluHeHyaTpie CEKTPhI
12.3 PaguoakTuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3ITydeHHs
124 Crpoenne atomMHOrO siipa. HykiloHHass MOJIeNTb aTOMHOTO sijIpa.
' M30TONEI
125 PagunoaktuBHble npeBpaienus. [lepuona noiaypacnana aTOMHBIX
' sjep
126 SnepHble peakuumu. 3aKOHBI COXPAaHEHHs 3apsIOBOTO |
' MAacCOBOTO YHCEI
12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
12.8 Peakuuu cunTesa u nenenus saep. Merounuku snepruu ConHia
'  3BE3]1
12,9 SAnepHas sHepreTuka. /lelicTBHe paAMOAaKTUBHBIX U3JIyYCHHUM Ha
' JKMBBIE OPTaHU3MBI
[IpakTuyeckue paboOTHI:
HabnroneHne CriIonIHpIX ¥ TMHEWYAThIX CIIEKTPOB U3ITyICHHUS.
12.10 HccnemoBanne TPEKOB: HM3MEPEHHWE OSHEPTUM  YaCTHIIBIITIO
TOPMO3HOMY NyTH (110 oTOorpadusim).
W3mepenune paanoakTHBHOTO (poHA
dusnueckue SIBJICHUS B pUpoJe: €CTEeCTBEHHBII
12.11 paaMoOaKTUBHBIN (OH, KOCMHUYECKHE JIy4d, paJHOaKTHBHOE
W3Iy4YCHNE TPUPOJHBIX MHUHEPAJIOB, NEHCTBHE PaIHOAKTUBHBIX




M3JIy4CHHI Ha OPTaHU3M YEJIOBEKa

12.12

TexHuueckne yCTpPOWCTBA: CIEKTPOCKOIL,
JO3UMETp, KaMepa Bunbscona

WHIUBUTYJTbHBIN




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

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

[Tonnmanue posnu (U3MKU B HAy4YHOM KapTHHE MUpPA; CHOPMUPOBAHHOCTD
0a30BBIX TPEACTABICHUI O 3aKOHOMEPHOW CBS3M W IO3HABAEMOCTH
ABIIGHUW  TPUPOJBI, O  POJIM  OKCIepuMeHTa B  (Qusuke, O
cuctemooOpasyroniet pond (QU3MKA B Pa3BUTHH €CTECTBEHHBIX HayK,
TEXHUKA M TEXHOJOTHH, 00 SBONIOLMU (PU3MUYECKUX 3HAHWNA M UX POJIU B
LIEJIOCTHOM €CTECTBEHHOHAy4YHOW KapTHHE MHpA, O BKJIAAEC POCCUHCKHX U
3apyOexKHBIX yUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHUE MPOIECCOB
OKpY’KaloIllero Mupa, pa3BUTUE TEXHUKU U TEXHOJIOTUH

3HaHus O BHJAX MaTrepuu (BELIECTBO M IOJIE), O JABMKEHMU KakK Crocode
CYIIECTBOBaHHUS MAaTepuH, 00 aTOMHO-MOJIEKYJSPHOH TEOPUH CTPOCHHUS
BEIIECTBA, O (PU3NYECKON CYINIHOCTH SIBJICHUN NPHPOIBI (MEXaHUYECKHX,
TEIUIOBBIX, JIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHHUE pa3jinyaTh SIBICHUS
[I0 ONWCAHUID HX XAaPaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIUX JlaHHOE (U3NYECKOE SBJICHUE; YMEHHUE pPaclO3HaBaTh
IPOSIBIIEHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B OKpYKAIOUIEM MHMpe,
BBIJIEJISAS UX CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKU)

Bilanenne ocHOBaMM IOHATHUHMHOIO amnmapara M CHMBOJUYECKOIO S3bIKA
GU3MKM ¥ HUCHOJB30BaHME HUX JJIs pelIeHHs Y4eOHBIX 3a/Jay; yMEHHE
XapakTepu3oBaTh CBOWCTBa TeJ, (U3MYECKUE SBICHHUS M IPOLECCHI,
UCTIONB3Ys PyHIaMEHTAJIbHBIE U SMIUPUUYECKHUE 3aKOHbI

YMeHrne OnuChIBATh HM3yUYCHHBIE CBOMCTBA TeNl U (PU3MUECKHUE SIBICHHSI,
UCTIONB3Ys GU3UYECKUE BETUIHHBI

Bnanenue ocHOBaMH METOJOB Hay4YHOTO MO3HAHHS C Y4ETOM COOIIOICHUS
MpaBuJI OE30MACHOTO Tpy/Ia: HabMoIeHue PU3NIECKUX SIBICHUI:

YMEHHE CaMOCTOSATEIBHO COOHMpATh ASKCIICPUMEHTAILHYIO YCTAaHOBKY U3
JIAHHOTO HaOopa 00OpYAOBaHUS MO WHCTPYKIIUHU, OMKMCHIBATH XOJ| OMBITA U
3aMMChIBaTh €r0 Pe3yNbTaThl, HOPMYIHPOBATH BHIBOBL;

MMPOBCACHUEC IMPAMBIX W KOCBCHHBIX HSMepeHI/Iﬁ (1)I/I3I/I‘-IGCKI/IX BCIIMYHNH:
YMEHHE  IUIAHUPOBAaTh  M3MEPEHHs,  CaMOCTOATEIBbHO  COOMpAaTh
OKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY IO HHCTPYKIIMH, BBIYUCIATH 3HAYCHUE
BEJIMUMHBI M aHAJTM3UPOBAThH MOJYUYEHHBIE PE3YNbTATHl C YUETOM 3aJaHHON
MOTPEIIHOCTH PE3YIbTATOB U3MEPEHUI;

IMPOBEACHUC HECIIOXKHBIX OKCIICPUMCHTAJIBHBIX HCCHG}IOB&HHﬁ;
CaMOCTOSITEIILHO COOMPATh IKCIEPUMEHTATBHYIO YCTAHOBKY WM IPOBOIUTH
HCCIICOOBAHUC IO HWHCTPYKIMHU, NPEACTABIIATH IMOJTYYCHHBIC 3aBHCHUMOCTHU




¢u3nyeckux BETMYMH B BHJE TaOmuI u TpaduKOB, YUUTHIBATH
HOTPEITHOCTH, JIENIaTh BBIBOJIBI IO Pe3yIbTaTaM MCCIIEIOBAHHS

[TonnMaHMe XapakTEpPHBIX CBOWCTB (M3WYECKHX MOJeneil (MaTepuabHas
TOYKa, a0COIIOTHO TBEPAOE TEIO, MOJEIN CTPOCHUS ra30B, KHIKOCTEH U
TBEPABIX TeJ, IUIAHETapHas MOJEIb aroMa, HYKJIOHHAs MOJEIb aTOMHOIO
A1pa) U yMEHUE IPUMEHSATH UX JJIs1 00BbsCHEHNS (PU3NIECKUX MPOLIECCOB

VYMeHne 00BSACHATh (PU3NUECKHE MPOLECCHl M CBOMCTBA Tell, B TOM YHCIE U
B KOHTEKCTE CHTyallMd NPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISBJIATD MMPUIUHHO-CJIICACTBCHHBIC CBA3HU n CTPOUTH
OOBSICHEHHE C OMOpOW HAa M3y4YCHHBIE CBOWCTBAa (PU3UYECKUX SIBJICHHUH,
¢du3nveckre 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEITH

YMeHue pemarth pacuéTHble 3aaun (Ha 6aze 2 — 3 ypaBHEHUI), HCTIOIB3YS
3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE (PU3NUCCKUE BEIMYMHBI, B YACTHOCTH,
3alUCBhIBaTh KPaTKOE YCJIOBHE 3a/Jaud, BBISBISATH HEAOCTAIOIIME TaHHBIC,
BEIOMpaTh 3aKOHBI W (OPMYIbI, HEOOXOMUMBIC i €€ peuieHus,
WCIIOJIb30BaTh CIPABOYHBIE JaHHBIC, MPOBOJUTH PACUEThl M OIICHUBATH
PEATMCTUYHOCTD MOJYYEHHOTO 3HAYeHUS (DU3MUECKON BEIMYUHBI, YMEHUE
OTpEACNATh Pa3MEPHOCTh (U3MUYECKON BEIMYUHBI, MOJYYEHHOW MpHU
pellIeHnH 3aa9u

YMeHHe XapakTepu30BaTh PUHIIMIIBI IEUCTBUS TEXHUYECKUX YCTPOWCTB, B
TOM 4YHCJIe OBITOBBIX NPUOOPOB, M MPOMBIIUICHHBIX TEXHOJIOTUYECKHX
IPOLIECCOB 10 UX OMMCAHUIO, UCHOJb3Ysl 3HAHUS O CBOWCTBAX (PU3NYECKUX
SBJICHUN U HEOOXOAUMbIe (PU3NYECKHE 3aKOHOMEPHOCTH
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YMeHne UCIoNb30BaTh 3HAHUSA O (PU3UYECKUX SBICHHUAX B MOBCETHEBHOMN
JKU3HU i oOecrieyeHus O€30MacHOCTH MpU OOpalieHUH € OBITOBBIMU
npuOopaMd M TEXHUUYECKHMHU YCTPOMCTBAMH, COXpPAaHEHUS 3J0pPOBbs U
COOJIIOJIEHHsI HOPM HKOJIOTMUECKOTO MOBEJEHHS B OKpY)KaoLIEH cpene;
NOHUMaHWE HEOOXOAMMOCTH TPUMEHEHUS JIOCTHXKEHMH (U3UKU |
TEXHOJIOTHH JUIsl pallMOHAIBHOTO MIPUPOIOIOIb30BAHUS

11

OnelT  moMcKa, MpeoOpa3oBaHHUSs W TpPEACTaBlIeHUs UHGOpMaLUU
¢u3nUecKoro  colepkaHHUi C  HCIOJB30BAaHMEM  HMH(pOpPMAIMOHHO-
KOMMYHHUKAaTHBHBIX TEXHOJIOTHH; YMEHHE OLEHUBAaTh JOCTOBEPHOCTh
NOJYy4eHHOM MHQOpMalMM Ha OCHOBE MMEIOLIMXCA 3HAaHUM W
JOTIOJTHUTEIbHBIX MCTOYHMKOB; YMEHHE HCIIOJIBb30BaTh IPH BBINOJIHEHUU
yuyeOHbIX 3aJaHMil HAy4YHO-TIONMYJSIPHYIO JIUTEpaTypy (PU3HYECKOro
coJiep’KaHusl, CIpaBOYHbIe MaTepuaibl, pecypchl ceT VHTepHeT; BianeHue
0a30BbIMH HaBBIKaMU IpeoOpa3oBaHUs MHPOPMAIMK M3 OJHON 3HAKOBOM
CUCTEMBl B JpYI'yl0; yMEHHE co37aBaTb COOCTBEHHbIE MHUCHMEHHBIE U
YCTHBIE COOOIIEHHUS Ha OCHOBE MH(OPMAIINU U3 HECKOJIBKUX HCTOYHHUKOB



INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'D
11O ®PU3UKE

K IIpoBepsieMblii 3JIeMeHT COAePKAHUSA
ox

1 MEXAHWYECKUE SABJIEHUA

MexaHndeckoe JABHXKCHUC. MaTepI/IaJ'IBHaH Touka. Cucrema orcuéra. OTHOCHUTEILHOCTD
JABHKCHUA
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PaBHOoMepHOe u HepaBHOMepHOe maBmxkeHue. CpenmHssi ckopoctb. Dopmyna s
1.2  BelYMCIEHHS CpeAHEl cKopocTH: V = S/t

PaBHOMepHoe HpHMOHHHeﬁHOC JABHMOXKXCHUC. 3aBUCUMOCTh KOOPpAHUHATLI TCJIa OT BpEMCHU
B ClIydac paBHOMCPHOI'O HpHMOHHHCﬁHOFO JBHXKXCHUA:

13 x(O)=x,+vuft

I'paduxku 3aBuCUMOCTH OT BpEMEHU M IPOEKUUH CKOPOCTH, IPOEKIUU
IIEpEMEIECHUS, IIyTH, KOOPAUHATHI IIPY PABHOMEPHOM MPSIMOJIMHENHOM JABUKECHUU

3aBUCHUMOCTh KOOpJAMHATBl Tejla OT BPEMEHM B Clyya€ pPaBHOYCKOPEHHOI'O
IPSIMOJIMHENHOTO ABUKEHUS:

-le:f:l = 1-.|;|: * f_ax *

(]

DopMyibl Ui MPOEKLUUH IEPEMELLEHUs, IPOCKLUNU CKOPOCTH U NPOCKLHUUA YCKOPEHUS
IIPY PABHOYCKOPEHHOM NPSIMOJIMHEWHOM JIBUKECHUU:

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

a.(f)=canst,

5 5

2 2_ 4
Uiy Yy Sy

Fpa(bI/IKI/I 3aBUCUMOCTHU OT BPEMCHHU JIsI INPOCKIOHUHN YCKOPCHUA, IPOCKIHUN CKOPOCTH,
MpoeKIru ICPpEeMCHICHUA, KOOPAWHATHI IIPU PABHOYCKOPECHHOM HpSIMOJ'II/IHeI\/’IHOM
JBHXXCHHUH

CBobonHoe mnanenue. dopmysbl, omuchBaKolMe CBOOOJAHOE TNaJACHHE Tela IO
15 | BEPTHKAmA (IBUKeHUE Teja BHU3 WJIM BBEPX OTHOCHUTENIBHO IMOBEPXHOCTH 3EMIIN).
' I'paduku 3aBUCUMOCTH OT BPEMEHHM JJISl POCKIIMU YCKOPEHUS, IPOSKIIUN CKOPOCTU U

KOOpPJAUWHATHI ITPpU CBO6OI{HOM MMaACHUU TCJIa 110 BEPpTUKAIIN

CKOpOCTh PaBHOMEPHOTO JIBMKCHHS TeJia 10 OKPYXHOCTH. Harpasienue ckopocT.
1.6 @opmynia JIsI  BBIYUCIEHUS CKOPOCTH Yepe3 pPaauyCc OKPY)KHOCTH U MEPUO]
oOpareHus:
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UZT

LenTpocTpemurenbHoe yckopenue. HarpaBieHne HeHTpOCTPEMUTENBHOTO YCKOPEHUS.
®opmyra 17151 BBIYUCICHHS] YCKOPEHUS:

_u
“WSR
dopmyia, CBSI3bIBAIONIAS IEPHOJ] M YACTOTY OOpaIeHHUs:
Y
T

Macca. ITnotHocTs BemecTBa. @opmyiia JIJisl BBIYUCICHUS TTIOTHOCTH:

_m

17 P77
1.8 = Cwua — BexropHas puzmueckas BenmunHa. CIOKEHHE CHIT
1.9  SIBnenme unepuuu. [lepBrrit 3akon HproToHA
Bropoii 3akon HeroToHa:
110 F=m-a
CoHanpaBlIeHHOCTb BEKTOPa YCKOPEHUS TeJla U BEKTOPa CUJIbI, IEHCTBYIOIIEH Ha TEIIO
B3anmopencrteue ten. Tperuit 3akon Herorona:
1.11 F. p o _Fl—>2
TpeHne mokos M TpeHHE CKOJIbKeHUs. PopMyrna Uisl BBIYMCICHHUS MOAYISl CHIIbI
TPEHMSI CKOJIbKEHHUS:
F_=u-N
1.12 p=H
Hedopmarus Tena. Yopyrue u Heynpyrue aedopmanui. 3aKoH ynpyrou aedopmaruu
(3akoH ['yka):
1.13 F=k-Al
1.14  BcemupHoe TATOTeHHE. 3aKOH BCEMHUPHOTO TATOTECHUS:



1.15

1.16

1.17

1.18

1.19

F-G. g -iﬂ:
'L
Cuna Tsoxectd. Y ckopeHue cBOOOIHOTO MaieHusl.
dopmyiia 715 BBIYUCIECHUS CHIIBI TSKECTH BOJIM3M MoBepXHOCTH 3eMiu: F = mg.
JBuxenue mnaner Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTs n

Meperpy3Ku
Hmnynbc Tena — BeKTOpHas pu3ndeckasi BelIMYMHa.

p=mi
HNmnynbe cucremsl Ten. U3MeHenne umnynbsca. MMIynbse cuiibl

3aKkoH COXpPAaHCHUSA UMITYJIbCa JJIA SaMKHYTOﬁ CHUCTEMBI TCII:
D=nyU; i, =const
PeakTuBHOE NBUXKEHUE

Mexannueckas pabota. @opmyna st BEIYUCICHHS paOOThI CHITHL:

A=Fscosc

Mexanuueckass MOIITHOCTb:

n=4
[

Kunerndeckas u noreHuuanpHas sHeprust. @opMyiia s BEIYUCICHHUS] KHHETUYECKOM
SHEPruu:
2
oL
2

Teopema o knHeTHUeCcKOU dHeprun. Popmyria i BBIYUCICHUS OTCHIMAIBHON
SHEPIUHM Tella, IOJIHATOrO
HaI 3eMIIEH:

E,= mgh

MexaHnyeckas DHEpIusi:
E=E;+E »
3aKOH COXpaHEHUsI MEXaHNYECKOM 3Heprun. @opMmyiia sl 3aKOHA COXPAHEHUS

MEXaHUYECKOM 3HEepruu B OTCyTCTBUE cuil TpeHus: E = const.
IIpeBpalieHre MEXaHMYECKOW SHEPTUH IIPH HAJTMYUU CHIIBI TPEHHUSL.

1.20

[IpocThie MexaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHUKH.
Peruar. Momenrt cuitst: M - Fl.
VYcioBue paBHOBECHS pbluara:




M +M +..=0
[ToaBuxHBIN 1 HeTTOABKHBIN O710KK. KITJ] mpocThIx MeXaHH3MOB,

n= Anonesnas
A‘S&TI:E"IBEEHH

1.21

JlaBiienue TBEpIOTO TENA.
®opMyia i1 BBIYMCIICHMS NABJICHUs TBEPIOIO Tena:
F
P=—-
JaBnenue raza. ATMocgepHoe AaBlICHHE.
FI/II[pOCTaTI/I‘IeCKOG JAaBJICHUC BHYTPU KUIKOCTH.
d)opMyJIa AJI1 BBIYHUCJIICHUA JAaBJICHUS BHYTPH ) KUAKOCTH!

p=pgh+p,

1.22

1.23

3axoH [lackans. 'mapaBaudeckuii npecc

3akoH Apxumena. @opmyia Uil ONPEAEIICHHUS BBITAIKUBAKOIIECH CUJIbL, AEHCTBYOLIEH
HAa TeJo, MOTPYKEHHOE B KHUAKOCTh WU Ta3:

Ycnosue ninaBanus Tena. [InaBanue CYAOB 1 BO3AYXOIIABAHUC

1.24

1.25

Mexannueckue kosieOaHusa. AMIUIMTYAQ, MEpUOJ M 4YacTtoTa Kojebanuii. dopmyna,
CBSI3BIBAIOIIAS YACTOTY U MEPUOJI KOJIeOaHU:

vol
T

Marematuueckuii ¥ NOpPYXKUHHBIM ~ MasTHUKUA. [IpeBpamieHue sHeEprum  Ipu
K0JIeOaTeIbHOM JIBUKEHUHU

1.26

3aryxaromue konebanus. BelnyxneHHble konebanus. Pezonanc

1.27

1.28

Mexanudeckue BOJHBL. [Ipo1osibHbIC U TIOTIEPEYHbBIE BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTh
pacrpocTpaHeHUs BOJIHBI:

h=v-T

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

1.29

IIpakxmuueckue pabomoi

W3mepenue cpeHel MIOTHOCTH BEIIECTBA; apXUMEI0BON CUJIBL; KECTKOCTU MPYKUHBL,
K03 pULIMEeHTa TPEHUS CKOJIbKEHUS; paOOThI CHIIbI TPEHUS, CHIIBI YIIPYTOCTH; CPEIHEN
CKOpOCTH JBIJKEHHSI OpycKa IO HAaKJIOHHOM IIJIOCKOCTH; YCKOpeHHMs Opycka mpu
JBIDKEHUM 110 HAKJIOHHOW  IUIOCKOCTH; 4YacTOThl M  Iepuoja  KoJjeOaHuii
MaTeMaTHYeCKOro MasiTHUKA; YaCTOTHI U MepHoia KojaebaHuil Mpy>KUHHOTO MasTHUKA;




MOMEHTa CHJIBI, JEHCTBYIONIETO Ha pbIYar; pabOThl CHUJIBI YIPYTOCTH IMPHU MOABEME
rpy3a ¢ TOMOIILIO HETIOABIKHOTO OJIOKA; pab0ThI CHIIBI YIIPYTOCTH NIPU TOIbEME TPY3a
C MIOMONIBIO TTOABMIKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIIOBOM CHIIBI OT 00bhEMa MOTPY)KEHHOW YacTH Tea
U OT IUIOTHOCTH HJKOCTH; HE3aBUCHMOCTH BBITAIIKMBAIOIICH CHIIBI OT MacChl TeJa;
CUJIbI TPCHHUA CKOJIBXKCHHA OT CHJIbI HOPMAJIBHOTO AABJICHUSA U OT pOJa IMOBCPXHOCTHU,
CWJIBl YIPYrOCTH, BO3HUKAIONIICH B MPYKWUHE, OT CTEHCHHW Ae()OopMaluyd MPYXKUHBL,
YCKOpEHUsl OpyCKa OT yria HAaKJIOHA HANPaBIIONIEH; Mmeproja (4acTOThl) KOJeOaHMiA
HUTAHOI'O MasiTHUKA OT AJIMHBI HUTH, IICpHUOIa KOHe6aHHﬁ MNPY>XUHHOI'O MasATHUKa OT
Macchl Tpy3a M JKECTKOCTH TMPYKUHBI, HCCICIOBAHUE HE3aBUCUMOCTH TMEpHOIA
KOJICOAHWH HUTSHOTO MAasTHHKAa OT Macchl rpysa. [IpoBepka yciOBUSI paBHOBECHS
pblvara

Qusuueckue A61eHUs 6 npupooe. MPUMEPbl IBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B
JKUBOW U HEKUBOW NPUPOJIE, IEUCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, IPUIIUBBI U
OTIUBBI, JBWXKEHUE IUIaHET COJIHEYHON CUCTEMBI, PEAKTHBHOE JIBUKCHHME >KUBBIX

1.30 OpPraHM3MOB, PbIYard B TeJI€ YEIIOBEKA, BIMSHUE aTMOC(HEPHOrO NAaBJICHUS HA KHUBOH
OpraHm3M, IUIaBaHHE pbIO, BOCIPHATHE 3BYKOB JKMBOTHBIMH, 3EMIICTPSICCHUE,
celiCMHYEeCKHE BOJHBI, IlyHAMH, 9XO
Texnuueckue ycmpouicmea: CIAJOMETpP, JAaTYMKH TIOJIOKEHUS, pACCTOSHUS U
YCKOpEHHS, AMHAMOMETp, HOIINITHUKY, PAKETHI, pbIYar, MOJIBMKHBIA Y HEMOBIKHBIH

1.31 Onoku, HaKJIOHHAS TUIOCKOCTb, MPOCTHIE MEXaHU3MBI B OBITY, COOOIIAIONINECS COCY/IbI,
YCTPOMCTBO BOAOIPOBOJIA, THAPABINYECKHIA IIpecc, MaHOMETp, OapoMeTp, BBICOTOMED,
HOPIIHEBOH HACOC, APEOMETP, IXOJIOT, UCTIOIB30BAHUE YIbTPAa3BYKa B OBITY M TEXHHKE

2 TEIUUIOBBIE ABJIEHU A
OCHOBHBIE TOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKONH TEOpUU CTPOEHMS BEILECTBA.

21 Mogenun  TBEPAOTO, IJKUAKOTO W Ta3000pa3HOTO  COCTOSIHMW  BEIIECTBA.
Kpucrammmyeckue n amopHbIe TENa

99 JIBmxkenue dacTtull BemiecTBa. CBsi3b CKOPOCTH JIBUXKEHHS YacTUL[ C TeMIepaTypoil.

' bpoyHoBckoe nasmxenue, iuddysus

2.3 ~ CmauuBaHUWe W KallWJUISIPHBIC SBICHUS

2.4  TemnnoBoe pacuIMpeHHe U CKaTHE

2.5  TemnoBoe paBHOBecHe

26 BuyTtpennss sueprus. Pabota u Temonepenaya kak cnocoObl H3MEHEHUsI BHYTPEHHEN

' SHEPruu

2.7 Bwuapl Teronepeaayn: TeIIONPOBOAHOCTb, KOHBEKIIHS, U3Ty4eHUE
HarpeBanue u oxiaxaenue tei. KonndecTBo TEIUIOTH. Y enbHas TeIUI0EMKOCTb:

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

2.9 Ql +Qg gy

2.10 Hcnapenue u xKoHAeHcalus. Vi3MeHeHHe BHYTPEHHEH SHEPIUU B MPOLIECCEe UCTIAPEHUS




U KoHJeHcaluu. Kumenue )kuakocTu. Y aenabHas Teriora napooopasosanus: L = Q/m

2.11  BrnaxHOCTH BO3ayXa
[InaBnenue m xpuctammszanus. M3smMeHeHre BHYTPEHHEH SHEPrUM MpH IUIABICHUH U
KpUCTAITM3aUU. Y IelbHAsl TEII0Ta TUIaBICHUS:
212 0)
- m
513 BHyTpeHHsis sHeprus cropaHus TOIUIMBA. Y IeJbHasl TEIUIOTa CrOpaHusl TOILIUBA: (| =
' Q/m
2.14  Tlpuninunsl paboTsl TemioBbix apurareneid. KI1J[ TermmoBoro npurarens
Ipakxmuueckue pabomul
W3mepenue ynenpbHOM TEIUIOEMKOCTH METAUIMYECKOrO ILWIMHAPA; KOJIUYeCTBa
TEIUIOTHI, MOJYYEHHOIO BOJOW KOMHATHOM TemmepaTypbl (UKCHPOBAHHOM Macchl, B
515 KOTOPYIO OmymleH HarpeThli IWIMHAP; KOJIMYECTBA TEIUIOTHI, OTJAHHOI'O HArpeThIM
' WIMHIPOM, TI0CJEe OMYCKaHHs €ro B BOAY KOMHATHOW TEMIEpaTypbl; OTHOCUTEIHHOU
BJIQXKHOCTH BO3/yXa; YAEIbHOU TEIJIOTHI IIaBleHUs Jbaa. MccnenoBanue n3aMeHeHus
TEMIEPaTypbl BOJbl MpPH PA3JIMYHBIX YCJOBHSX; SBIEHUS TEIJIOOOMEHa WpH
CMEIIMBAHUU XOJIOIHOM U ropsiueil BOAbBI; MpoIecca UCTIapeHHs
Qusuueckue a61eHUs 8 npupode. TOBEPXHOCTHOE HATSDKEHNUE U KaIMJUIPHbIE SBJICHUS
2.16 B mpupone, KpucTaiisl B mnpupoae, uziaydenue CoiiHIIa, 3amMep3aHHe BOJIOEMOB,
Mopckue Opu3bl; 00pa3oBaHUE POCHI, TyMaHa, WHEes, CHera
Texnuyeckue ycmpoticmea: KanWUISpbl, NPUMEPbl HCIOJIb30BAaHUS KPHUCTAJUIOB,
2.17  >KUAKOCTHBIH TEPMOMETp, NAaTYMK TEMIEpPATypbl, TEPMOC, CUCTEMa OTOIUICHHS JIOMOB,
THUTPOMETPHI, IICUXPOMETP, TapoBasi TypOWHA, TBUTATENb BHYTPEHHETO CTOPAHHS
3 DJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1  Dnexrpuszanus Ten. J[Ba Buaa 3JIEKTPHUUECKUX 3apsi/IOB
3.2  BzammoneiicTBHe 3apspKeHHBIX Tell. 3akoH Kymona
3.3 3aKOH coXpaHEHUs JIEKTPUUYECKOro 3apsaa
3.4 Onektpuueckoe  mone.  Hampsok€HHOCTH — snekTpuueckoro  mousid.  [IpunHnmn
' CYTNEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocutenu snekTpuueckux  3apsaoB. JleHCTBHE  3JEKTPUYECKOro  MOds  Ha
' aNEeKTpHUecKue 3apsaabl. [IpOBOAHUKY U TUAIIEKTPUKH
[TocTostHubI 2nekTpuueckuii Tok. JleWcTBUs anekTpuueckoro Toka. Cuiia ToOKa.
3.6  Hampsokenue.
I=qg/t,U=A/q
37 DNEKTPUUECKOE COMPOTUBIICHHE. Y ACTBbHOE 3JIEKTPUUECKOE COIPOTUBIICHHE:
' R =pl/S
3.8 3akon Oma a5 yyactka snekrpuueckoi nernm: | = U/R
[TocnenoBarenbHOE COETUHEHNE POBOTHUKOB:
3.9

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




Hapannenbﬂoe COCAUHCHUC ITPOBOAHUKOB PAaBHOI'O COIMPOTHUBIICHUS:

U=Ug:I=I+I;R=2.
- = )

e

CMelaHHbIe COCAUHCHU IMPOBOAHUKOB

3.10  PaGota u MomHOCTH ekTpuueckoro Toka. A = Ult, P = Ul
3akon Jxxoynsa — Jlenna:
3.11 0=1 2 pos
312 OnbiT Dpcrena. MarHuTHOE 1MoJie MPSIMOTO MPOBOJHHMKA ¢ TOKOM. JIMHUM MarHUTHOM
' UHIYKIHN
3.13  MaruauTtHoe 1noJje MoCTOSHHOTO MarHuTa. B3anuMoielicTBuEe MOCTOSIHHBIX MarHUTOB
3.14  JleiicTBHe MarHUTHOTO TIOJI HA POBOJHUK C TOKOM
3.15  Omsrrel @apanes. SABneHue aMeKTpoOMarunTHON HHAYKIUU. [Ipasuio Jlenma
Ilpaxmuueckue pabomul
H3mepeHne 3JIeKTPUUECKOTO COMPOTUBIICHHS PE3UCTOPA; MOIIHOCTU AJIEKTPUUYECKOTO
TOKa; pabOTHI NIEKTPHUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JaMITOYKa), OT HANpsDKEHUS! Ha KOHIAX MPOBOJAHUKA; 3aBUCUMOCTH COIIPOTHBIICHUS OT
' JUIMHBI ~ TPOBOJIHMKA, IUIOMIAQJAM €r0  IOMEPEYHOr0 CEYEeHUST U YJEIBHOTO
COIIPOTHBIICHUSI.
[IpoBepka mpaBwia IS DJIEKTPUYECKOTO HANPSHKEHHS TPH  TOCIEJOBATEIBHOM
COCMHEHUU TPOBOJHUKOB, TpaBWIa JJIs CHJIBI DJIEKTPUYECKOTO TOKa IMpH
napanjielbHOM CO€MHEHUH NTPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOYKA)
Qusuueckue A6leHuUs 6 npupode: BJIEKTPUUYECKUE SBJIEHHUS B aTMmocdepe,
3.17  SJEKTPHUYECTBO >KMBBIX OPraHU3MOB, MArHUTHOE IMOJIC 3eMIIH, JAPEH( MOIFOCOB, PO
MarHUTHOTO TIOJIS JUIs1 )KU3HU Ha 3emIie, OJISPHOE CUSTHHE
Texnuueckue ycmpouicmea: >IEKTPOCKOI, aMIIEpMETpP, BOJIBTMETP, PEeocTaT, CUETUHK
318 DIIEKTPUYECKOW  DHEPTUH, DIIEKTPOOCBETUTENbHBIE TNPHUOOPHI, HarpeBaTelIbHBIC
' ANEKTPONPUOOPHI  (TIPUMEPHI), DIEKTPUUECKHE TPEIOXPAHUTEIH, dIEKTPOMArHUT,
AIIEKTPOABHUTATEIh TIOCTOSHHOTO TOKA, T€HEPATOpP MOCTOSIHHOTO TOKA
3.19  DnekrpomarnuTHbIe BONHEIL. [lIKkana sneKTpOMarHuTHRIX BOJH
3.20  Jlyuesas monenb cBeta. [IpsiMonuHEITHOE pacipocTpaHEHHE CBETa
3.21  3akoH oTpaxkeHus cpera. [Imockoe 3epkaio
3.22  TlpenomieHue cBeTa. 3aKOH MPEIOMIICHHSI CBETa
3.23  ucmepcus cBeTa
394 JIunza. Xop nmydeii B nun3e. @okycHoe paccTosiHUEe JUH3BL. OnTHYecKas Cuiia JIMH3bI:
' D=1/F
3.25 I'ma3 kak onTryeckas cuctema. Onrndeckue mpuoOopsI
396 Ilpakxmuueckue pabomul

W3mepenne onTuyeckoil Cuiibl coOuparomeil JHMH3bI; (OKYCHOTO pacCTOSHHSA



cobuparomield JUH3bI (II0 CBOMCTBY paBEHCTBA pa3MEpOB NpeAMeTa M H300pakeHUs,
KOTI'Jla IpeIMeT pacloJio’KeH B ABOMHOM (oKyce), oKa3aTess IpeJoMICHHUS CTEeKIIa.
HccnenoBanue cBoiicTBa M300pakeHUs, MOITYYSHHOTO C IMOMOIIBI0 COOMparoleit
JIMH3bI, U3MEHEHHsI (POKYCHOTO PACCTOSHUS JIBYX CJIOKEHHBIX JIMH3; 3aBUCUMOCTHU yTja
MPEIOMJICHUS] CBETOBOTI'O JIy4a OT YIJla aJIeHUs Ha TPaHUIIe «BO3AYX — CTEKIION

Dusuneckue sA6/1eHUs 8 npupode.‘ 3aTMCHUA COJIHLIa u .HYHBI, OBETa TCJI, OIITHYCCKHUC

3.27
sBJICHHS B aTMocdepe (BeT HeOa, pedpakiys, paayra, MUPax)
3.28  Texuuuecxue ycmpoticmea.: 09KH, IIEPUCKOT, (poToaIapar, ONTHIECKUE CBETOBOIBI
4 KBAHTOBGIE SIBJIEHUA
4.1  PaamoakTUBHOCTH. Anb(a-, OeTa-, raMma-u3nydenus. Peakuuu anbda-u Oera-pacmnaga
4.2 Onbitel Pezepdopna mo paccesnuto anbda-vactuil. [LnanerapHas Mosienb aToma
4.3  CocraB aToMHOrO siipa. M30TOIBI
4.4  Tlepuon momypacnaza aTOMHBIX P
45  SnepHble peakuuu. 3aKOHBI COXPaHEHMSI 3aps1I0BOIO U MAaCCOBOI'O YHCET
Qusuueckue s61eHUsi 8 Npupooe: SCTECTBCHHBIH PalUOAKTUBHBIA ()OH, KOCMUYECKUE
4.6  ny4d, paJHOAaKTUBHOE M3IYyYCHHUE MPUPOIHBIX MUHEPAIOB, JCHCTBUE PAJMOAKTHBHBIX
M3JIy4CHUM Ha OPraHU3M 4eJIOBEKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIN, WHAWBUIYAIBHBIA JO3UMETp, Kamepa

BI/IJ'IBCOHa, AACPHAsA DHEPICTHKA



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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






