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Pasnen 6. TenuioBble siBJIeHHS.

OCHOBHBIE TIOJIOKEHUSI MOJEKYJSIPHO-KMHETUYECKOM TEOpUU CTPOCHHUsS BemecTBa. Macca u
pa3Mepbl  aTOMOB M MOJIEKYIJL OnbITel,  MOATBEPXKAAOIIME  OCHOBHBIE  IOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKON TEOPUHU.

Mopnenu TBEPIOro, >KUAKOIO M ra3000pa3HOro COCTOSIHMM BemecTBa. Kpucramnuueckue u
amop¢ubie Tenma. OOBsSCHEHUE CBONCTB Tra3oB, JKUIKOCTEH W TBEPABIX TEN HA OCHOBE IMOJIOKECHUN
MOJIEKYJISIPHO--KHHETUYECKOM Teopur. CMauyMBaHUE U KalWJUISIPHBIE SIBJIEHUS. TerioBoe pacliMpeHue u
CoKaTue.

Temneparypa. CBsi3p TeMIiepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABMKEHHUS 4YacTHll. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHUs BHYTPEHHEH SHEpruu: TeIvionepenada U COBEpIICHHE paboThl. BuIibl
TEIUIONEpe1ayu: TEIIONPOBOAHOCTb, KOHBEKLIUS, U3IIyYEHHE.

KonuyecTBo TemoTel. Y ienbHas TEIUIOEMKOCTh BellecTBa. Terioo0MeH U TEIIOBOE paBHOBECHE.
VYpaBHenue TeruioBoro Oananca. I[lnaBneHue u OTBepJeBaHUE KPUCTANIMYECKUX BEUIECTB. Y JelbHas
TeroTa 1iaBienus. [lapooOpasoBanue u kouzaeHcarus. Mcnapenuwe. Kumenue. YaenbHas Teriora
napoo0Opa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUTIEHUSI OT aTMOC(EpHOTo JaBICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus ToIIMBaA. Y IeibHAs TEIJIOTAa CTOPAHUS.

[Ipunuuns! pabotsl TernoBbix aurarenei KIIJ| temnmoBoro nsurarens. TemnoBble nBUTATENd U
3allUTa OKPY>KArOUIEH CpeJibl.

3aKoH COXpaHEHUs U MPEBPAICHHS YHEPTUHU B TEIIOBBIX MPOIIECCAX.

Hemoncmpayuu.

HaGotenne OpoyHOBCKOTO JIBHYKEHUSI.
Ha6monenue nuddysum.
HaGuroteHne SBICHU CMAYMBAHMS M KAITJUISIPHBIX STBJICHHM.
Habmroienue TemnoBoro pacimupeHus Ted.
N3menenune naBieHus ra3a mpu K3MEHEHUH 00bEMa M HArPEBAaHUM W OXJIAXKICHHH.
[IpaBuna u3amMepeHus TeMneparypsbl.
Bunae! Terionepenayu.
OxnaxkieHue Ipy COBEPIICHUH PabOTHI.
HarpeBanue npu coBepiiieHur pabOThl BHEITHUMHU CHIIAMH.
CpaBHEHME TEIIOEMKOCTEN Pa3IUYHBIX BELIECTB.
Habntonienue kumneHusl.
Habmtoienne nocTostHCTBa TeMIIEpaTyphl MPH TUIABICHUH.
Moaenu TerIoBbIX ABUTaTEIEH.
Jlabopamopuvie padomol u onvimul.
OMBITHI 110 OOHAPYKEHUIO ICUCTBUS CUJT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMBITHI 110 BBIPALIMBAHUIO KPUCTANIOB TOBAPEHHOM COJIM WM caxapa.
OMBITHI 110 HAOJIIOICHUIO TETUIOBOTO PACIITMPEHHUSI Ta30B, KUJIKOCTEH U TBEPABIX TElL.
Omnpenenenue AaBleHUs BO3ayXa B OaJUIOHE MITIPHIIA.
OMmBITEL, JTEMOHCTPUPYIOIINE 3aBHCHUMOCTH JAaBJICHHUS BO3AyXa OT €ro o0béMa M HaArpeBaHUs WU
OXJIQXKICHHUSI.
[IpoBepka rumoTe3sl TMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUJKOCTH B TEPMOMETPUIECKON TpyOKe
OT TEMIIepaTyphI.
HalGmronenne n3MeHneHrs BHYTPEHHEW DHEPTUU Teja B pe3yJbTaTe TEIIonepenadd U padoThl BHEIIHUX
CHIL.
UccnenoBanue sBIeHUs TEII000MEHA MTPU CMEIIMBAHUN XOJIOHON U TOPSYEH BOJIBI.
Omnpenenenre KOIMYECTBA TEILIOTHI, MOTYYSHHOTO BOJIOH MPU TEINIO0OOMEHE C HarpeThIM METaJUIMYECKUM
HWIAHAPOM.
Ornpenenenue yAelnbHON TEIIIOEMKOCTH BEIIECTBA.
HccnenoBanue npouecca UCIapeHus.
OrnpezenieHre OTHOCUTEIBHON BIIAXXHOCTH BO3/yXa.
Ornpenenenne yAelbHON TEIIOTHI IIaBICHUS JIbJA.
Paspen 7. DiiekTpuyeckne M MATHUTHBIC SIBJICHHS.



DnekTpusanus Tei. J[Ba poja 3JeKTpuyYecKux 3apsaaoB. BzanmonecTBrue 3apsKEHHBIX Tell. 3aKOH
Kynona (3aBUCHMMOCTb CHJIBI B3aUMOJCUCTBUS 3apsKEHHBIX TEJI OT BEJIIMUMHBI 3apsiIoOB M PACCTOSHUS
MEXy TeJaMu).

Onektpuueckoe mone. Hanpsok€HHOCTh  anekTpuueckoro mosis. [lpuHmun — cyneprno3unuu
ANEKTPUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snektpuueckux 3apsoB. DJIeMEHTapHBIM 3JekTpudeckuid 3apsna. CTpoeHue aroma.
[IpoBOIHMKY U AUBIIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUUECKOIO 3apsiia.

DNEeKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHMS JJIEKTPUUECKOrO0 TOKA. MICTOYHMKM MOCTOSIHHOTO
ToKa. JeHCTBUS AIEKTPUYECKOro TOKa (TEIIOBOE, XMMHMUYECKOEe, MarHUTHOE). DJIEKTPUYECKHIl TOK B
KUJKOCTSAX U razax.

Onektpuueckas nenb. Cuna Toka. DieKTpuueckoe HampspkeHue. COnpOTHBIIEHHE IMPOBOJHHUKA.
VnenbHOoe comnpoTuBiIeHUE BemiecTBa. 3akoH Oma qns ywactka 1enu. [locnenoBarenbHoe U
rapajuieJIbHOE COEIMHEHHUE TPOBOIHHUKOB.

Pabota W MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHma. DnekTpuueckue Lenu U
MOTPeOUTENH IIEKTPUIECKOl sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrossHHbIE MarHUTHI. B3anMoaencTBUE MOCTOSIHHBIX MarHUTOB. MarnutHoe nosie. MarHuTHoe
nosie 3eMJId M €ro 3HadeHue Ui Ku3HU Ha 3emse. OnbiT Dpcrena. MarHuTHoe moiie 3JeKTPUYECKOro
ToKa. [I[puMeHeHne 3JIeKTPOMarHuTOB B TeXHUKE. J[eicTBE MarHUTHOTO TOJIS Ha MPOBOJHUK C TOKOM.
DIeKTpoABUTaTElb IOCTOSIHHOTO TOKA. Vcnosib30BaHUE 3JIEKTPOABUTATENECH B TEXHUUECKUX YCTPOMUCTBAX
Y Ha TPAHCIIOPTE.

Omnbitel @apanes. SBneHue srmekTpoMarHuTHOM MHAyKuuu. [IpaBuiio JleHua. DnexkrTporeneparop.
CriocoObl  TMOYYCHHS AIEKTPUYECKOW SHEPruu. DJEKTPOCTAHIIMA Ha BO30OHOBISICMBIX HMCTOYHHUKAX
SHEPTUH.

Jemoncmpayuu.

DnekTpu3anus Teul.

JIBa pona 3JIeKTpUYECKUX 3apAI0B U B3aUMOJEHCTBUE 3apSHKEHHBIX TEI.
Y CeTpoiCTBO U IeHCTBHE 3IEKTPOCKONA.

DneKTpoCTaTUIYECKast MHIYKITHS.

3aKOH COXpaHEHUs IEKTPUUECKUX 3apsI0B.

[TpoBOAHUKYN U AUDIIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHHUI 3JIEKTPUYECKOTO MOJIS.
HcTouyHMKH TOCTOSHHOTO TOKA.

JlericTBUs DIIEKTPUYECKOTO TOKA.

DNEeKTPUUYECKUIN TOK B JKUJIKOCTH.

I'azoBbIi paspsn.

N3MepeHne cuibl TOKa aMIIEpMETPOM.

N3mepenne 31eKTpuyecKoro HanpsKEHNs BOJIbTMETPOM.

Peocrar n marasuH cOnpOTHUBIICHUN.

B3anmopeiicTBre MOCTOSITHHBIX MarHUTOB.

MoaenupoBaHre€ HEBO3MOKHOCTH Pa3/IeJICHHs MOJIFOCOB MarHUTA.
MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
OmneIT Opcrena.

MarnuTHoO€e noje ToKa. JIeKTPOMarHur.

JlelicTBuE€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
DNEeKTpOABUTATEIb IOCTOSIHHOTO TOKA.

UccnenoBanue sSBIEHUS SJIEKTPOMArHUTHON WHYKITHH.

OmnbrTel @apanes.

3aBHUCHMOCTD HaIIPaBJIEHUS WHIYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BOZHUKHOBEHUSI.
DIEeKTPOTreHepaTop MOCTOSTHHOTO TOKa.

Jlabopamopuvie pabomol u onvimol.

OnbITHI 10 HAOTIOEHHUIO SNIEKTPU3AIUH TeTl HHIYKIIMEH U PH COMTPUKOCHOBEHUH.
HccnenoBanue neicTBUS AIEKTPUUECKOTO MOJIS Ha TPOBOIHUKYU U TUDJIEKTPUKH.
COopka 1 mpoBepKa padOThI MEKTPHUECKOH IETTH MTOCTOSHHOTO TOKA.

W3mepenue u peryanpoBaHue CUIIbI TOKA.

N3mepenue u peryivpoBaHuEe HAMPSKEHUSL.



HccnepoBanue 3aBUCHMOCTH CHJIBI TOKa, MAYIIETO Yepe3 PE3UCTOp, OT CONPOTHUBIICHUS PE3UCTOPA U
HaIIpSDKEHUs Ha PE3UCTOPE.
OnBbITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUYECKOTO COITPOTHUBIIEHUS MPOBOAHUKA OT €ro JUIMHBI,
IIJIOIIAIU IIOIIEPEYHOT0 CEYEHUS U MaTepHalla.
[IpoBepka nmpaBuia CJI0KEHUS HANIPSKEHUH TIPU ITOCJIEI0BATEIbHOM COCIMHEHUH JIBYX PE3UCTOPOB.
IIpoBepka npaBuia ais CUIIbI TOKA IIPU NAPAJLIETIbHOM COSJUHEHUN PE3UCTOPOB.
Omnpenenenre pabOThHI EKTPUUECKOT0 TOKA, UIYIIETO Yepe3 pe3ucTop.
Onpenenenre MOIHOCTH ANEKTPUYECKOTO TOKA, BBIJIEISIEMON HA PE3UCTOPE.
HccnepoBanue 3aBUCUMOCTH CHUJIBI TOKA, UIIYIIETO Yepe3 JaMIIOUKy, OT HAIPSDKEHUS Ha HEll.
Onpenenenne KII/[ narpeBarens.
HccnegoBanue MarHUTHOTO B3aUMOJEHCTBHSI IOCTOSTHHBIX MATHUTOB.
W3ydeHnne MarHuTHOTO TOJIsI TOCTOSIHHBIX MarHUTOB TPU UX OObEMHEHUH U PA3/ICIICHUH.
HccnenoBanue neicTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI B3aUMOJICHCTBUS KaTYIIKH ¢ TOKOM U MarHUTa OT CUJIbI
TOKA U HAIPAaBJICHUs TOKA B KaTYIIIKE.
N3yueHne neicTBrss MAarHUTHOTO IIOJIS HA IPOBOJAHUK C TOKOM.
KonctpyupoBanue u usyueHne padoThl IIEKTPOABUTATENSL.
N3smepenne KIIJ asekTpoaBUraTeIbHONM YCTaHOBKH.
OMBITHI IO UCCIIEIOBAHUIO ABJICHUS 3J€KTPOMArHUTHOM MHIYKIIMH: UCCIEI0BAHNE U3MEHEHUN 3HAUCHUS
Y HallpaBJICHUS MHIYKIUOHHOTO TOKA.
9 KJIACC

Pasnen 8. Mexannueckue siBJIeHUsI.

Mexanuyeckoe aBuwxkeHue. MarepuanbHas Touka. Cucrema orcuéta. OTHOCHTENBHOCTH
MEXaHUYECKOIro ABHKECHUSA. PaBHOMEPHOE MPAMOJIMHENHOE IBM>KeHUE. HepaBHOMEpHOE MPSIMOIMHEWHOE
nBukeHue. CpeHsis U MTHOBEHHAsl CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.

VYckopenue. PaBHOoyckopeHHOe mpsiMoiinHEWHOE nBKeHue. CBoOogHoe mazeHue. OnbITh
lanunes.

PaBHOMEpHOE nBIKEHHME MO OKpY)HOCTH. [lepmon m yactora obpameHus. JIluneitHas u yrioBas
CKOpOCTH. LIeHTpOCTpEMUTEIIEHOE YCKOPEHHUE.

IlepBeii 3axkoH HeroToHa. Btopoit 3akoH Herotona. Tperuit 3akoH Hprorona. IlpuHiun
CYNEPIIO3ULINU CHIL

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cuja TPEHHUS CKOJBXKEHUsS, CUJa TPEHUS MOKOs,
JIPYTHU€ BUIBI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHPHOTO TSTOTEHMs. YCKOpeHHEe CBOOOJHOro majaeHus. [[BuxeHue
ma”eT Bokpyr CousHua. [lepBas kocmudeckast ckopocTb. HeBECOMOCTB M TEpeErpy3KH.

PaBHOBecue matepuanbHOM TOUKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecwe TBEpHOTO Tema ¢
3aKpEIUIEHHON OChIO BpalleHuss. MoMeHT cuiibl. LIeHTp TsokecTu.

Nwmnynbe Tena. U3menenne ummnynbca. IMiynbe cuibl. 3aKOH COXpaHEHHs UMITyJibca. PeakTuBHOE
JBIKEHUE.

Mexannueckasi paboTta U MOIIHOCTb. PaGoTa cui TsKecTH, ynpyrocTH, TpeHus. CBsi3b SJHEPIUU U
pabotsl. IloTeHIManbHAs SHEPTHs Tela, MOAHIATOrO HaJl MOBEPXHOCThIO 3eMid. [ToTeHanbsHast sHeprus
cxkaroid npyxuHbel. Kunetndeckas sHeprus. Teopema 0 KMHETHMYECKOW JHEPrMU. 3aKOH COXPAHEHUS
MEXaHUYECKON YHEPTUU.

Hemoncmpayuu.

Habmtonenne MexaHU4ecKoro ABMXKEHHSI TeJla OTHOCUTENFHO PAa3HbIX TeNl OTCUETA.

CpaBHeHHE MyTeN U TPAEKTOPUIA IBMKEHUS OJTHOTO U TOTO K€ TeJIa OTHOCUTENIBHO Pa3HbIX TEJl OTCUETA.
N3mepenne CKOpoCTH U YCKOPEHHUS IPSAMOIUHENHOTO ABUKECHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO IBUKEHUSI.

Habntonenue nBuXeHUs Tena 1o OKPYKHOCTH.

Habntonnenne MexaHWYecKUX SBICHHUM, NPOUCXOASAIIMX B cucteMe oTcuéra «Tenexka» mnpu e
PaBHOMEPHOM U YCKOPEHHOM JIBH)KEHHH OTHOCHUTENIHO KaOMHETa (PU3UKH.

3aBHCUMOCTbh YCKOPEHHUS T€Ia OT MAcChl Tea M ACHCTBYIONIEH Ha HETO CUJIBI.

HaGnronenue paBeHCTBA CHIT IIPU B3aUMOJICHCTBUU TE.

N3meneHne Beca Tena Ipu YCKOPEHHOM JIBUKEHUH.

Ilepenaua nmimynbsca Ipy B3aMMOIEHCTBUU TEIL.



[IpeobOpazoBanus YIHEPTUU TIPH B3AUMOICHCTBHH TEJI.
CoxpaHeHe UMITYJIbCca TIPH HEYIIPYTOM B3aUMOICHCTBUU.
CoxpaHeHne UMITyJIbca MIPHU a0COTIOTHO YIPYTOM B3aUMOICHCTBUH.
Habmoienne peakTHBHOTO JABUKCHHUS.
CoxpaHeHne MEXaHN4eCKON IHEPTHH MPU CBOOOIHOM A ICHUH.
CoxpaHeHne MEXaHUYEeCKOW YHEPTHH MPH IBIKEHUU TeJla 1MOJ] ISHCTBUEM TPy KHHBI.
Jlabopamopuusie pabomot u onvimol.
KoHncTpyupoBanue Tpakra i pa3roHa U JadbHEHIIero paBHOMEPHOTO JBMKCHHUS IAPUKA WITH TEIIEKKH.
Omnpenenenue cpeaHell CKOPOCTH CKOJIBKEHUS OpyCcKa W JBUKEHUS IIapUKa 110 HAaKJIOHHOM MJI0CKOCTH.
Onpenenenre yCKOPEHUS Tella MPU PAaBHOYCKOPEHHOM JIBHYKEHHH 110 HAKJIOHHOM MJIOCKOCTH.
HccnenoBanne 3aBUCUMOCTH NMYTH OT BpPEMEHH IMPU PABHOYCKOPEHHOM JBMKEHMHM 0€3 HadajJbHOMU
CKOPOCTH.
[IpoBepka rumnoTessl: eciiv Npyu PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HaualbHOW CKOPOCTU IMYTH OTHOCATCS
KaK psAJl HEUETHBIX YHCEN, TO COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHHU OJIMHAKOBHI.
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHJIbI HOPMAJIBHOTO JTaBJICHHUS.
Onpenenenne KO3PUITUEHTA TPSHUS CKOJBKCHHS.
Omnpenenenue KECTKOCTU MPYKUHBIL.
Onpenenenre paObOThl CWIBI TPEHHS TIPH PABHOMEPHOM JIBIDKEHUW Tela 10 TOPH30HTAIBHOU
MTOBEPXHOCTH.
Onpenenenne pabOTHl CHJIBI YIIPYTOCTH TPU TMOABEME TPy3a C HCIOIH30BAHUEM HEIMOJBIKHOTO W
MOJIBH>KHOTO OJIOKOB.
N3ydeHne 3aKk0HAa COXPAHCHHS SHEPTUH.
Pa3zgen 9. Mexann4yeckue KoJe0aHud ¥ BOJIHBI.
Konebarenproe aBmkenne. OCHOBHBIC XapaKTEPUCTHKHU KOJICOAHUIT: TIEpHOJI, 9aCTOTa, aMITUTY /1.
Matematuueckuid U Ipy>KMHHBIN MasTHUKH. [IpeBpaiiieHne sHepruu npu KoiaedaTeabHOM JABHKECHUU.
3aryxaromue konebanus. BeiHykIeHHbIe KoNieOanus. Pe3onanc. Mexanndeckue BoHB. CBOHCTBA
MeXaHW4YecKux BONH. [lpomonbHBIE U mMONEpeyHble BOJHBL. J[IMHA BOJHBI U CKOPOCTH €€
pacmpocTpaHeHusl. MexaHUYeCKHe BOJHBI B TBEPIOM TeJe, CEHCMUYECKIE BOTHBIL.
3Byk. [')poMKOCTh 3ByKa U BeIcOTa TOHa. OTpaskeHue 3Byka. HGpa3ByK U yIbTpa3ByK.
Jemoncmpayuu.
Habmonenue xonebaHuii Te moj 1eHCTBUEM CHIIBI TSXKECTH U CUJIBbI YTIPYTOCTH.
Habumoienue xosnebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmroienne BeIHYK/IEHHBIX KOJIeOaHUI 1 pe30HaHca.
PacrmipocTpaneHre mpo0IbHBIX | IMTOTICPEYHBIX BOJTH (HA MOJICIH).
Habmtoienne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKyCTHYECKUI PE30HAHC.
Jlabopamopnvie pabomol u onvimel.
OmnpefeeHre 9acTOTH U Mepro/1a KOJIeOaHU MaTeMaTHIeCKOT0 MasiTHUKA.
Omnpenenenre 4acTOTHl U Mepro/ia KoeOaHUil MPY>KUHHOTO MasITHUKA.
HccnenoBanue 3aBUCUMOCTH TIepHO/Ia KOJIeOaHUI TIOIBEIIICHHOTO K HUTH TPy3a OT JIUTHHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIepUoa KoJeOaHU Py >KHHHOTO MasiTHUKA OT Macchl Tpy3a.
[TpoBepka HE3aBUCUMOCTH ITepHOJIa KOJIeOaHHH Irpy3a, TIOIBEIIICHHOTO K HUTH, OT MacChl rpy3a.
OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh MEPHOJia KOoJIeOaHWi MPYKUHHOTO MasiTHUKA OT MacChl rpy3a
1 )KECTKOCTH TPYKHHEI.
N3mepenue yckopeHust CBOOOTHOTO MaeHHUSI.
Paszpnen 10. Di1eKTpOMArHMTHOE 110J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHuTHOE ToJie. DIEKTPOMArHUTHBIE BOJHBI. (CBONCTBA AJIEKTPOMATHUTHBIX BOJH.
[Ikana 3;eKTPOMAarHUTHBIX BOJTH. VICITOJIb30BaHME JIEKTPOMArHUTHBIX BOJH JIJII COTOBOM CBSI3H.
DnexTpoMarHuTHas npupoaa cBera. CKopocTh cBeTa. BoTHOBEIE CBOMCTBA CBETA.
Hemoncmpayuu.
CBoiicTBa 2IEKTPOMArHUTHBIX BOJIH.
BonHoBEIE cBOlCTBA CBETA.
Jlabopamopmuvie pabomul u onvimol.
N3y4eHnne cBONCTB 3JIEKTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOTO TenedoHa.
Paznea 11. CBeToBLI€ IBJICHUS.



JlyueBasg Moaenb cBera. Mctounnku cBeta. [IpsMonuHeiiHOE pacnpoCTpaHEHHE CBETA. 3aTMEHUS
Connua un Jlynsl. Otpaxenue cera. [nockoe 3epkasno. 3akoH OTpa)kE€HUs CBETA.

[Ipenomnenue cBera. 3akoH mpesoMiieHHs cBera. [lolHOE BHYTpeHHEE OTpaKeHUE CBETa.
Hcnonp30BaHne NOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOJAX.

Jlunza. Xonx nydert B muH3e. OnTHdeckas cucrema (poroamnmapara, MUKpOCKOIa B Teieckona. ['ma3
KaK OITHYECcKasi cucreMa. biM3opykocTh U AabHO30PKOCTb.

Paznoxxenune Oenoro cBera B crekTp. Ombitel HploTona. CrojkeHue CHEKTpalbHBIX IIBETOB.
Jucnepcus caera.

Jemoncmpayuu.

[IpssMonMHENHOE pacIIPOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Tonmyyenue n300pakeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cpera.

OnTruyeckuii CBETOBO/I.

Xop iydei B coOnparomiei JInH3e.

Xox Jydel B pacCenBaroLIeH JIMH3E.

[Tonydenue n300paxeHuii ¢ TOMOIIBIO JINH3.

[Tpunuun neifictBus goroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.
Mogens rinaza.

Paznoxenne 6e10ro CBETa B CIIEKTP.

[Tonydenue 6enoro cBeTa Mpu CI0KEHUU CBETA Pa3HbIX I[BETOB.

Jlabopamopuvie pabomsl u onvimol.

HccnepoBanue 3aBUCUMOCTH yIJIa OTPAKEHUSI CBETOBOIO JIyda OT yrija HaJeHHus.

N3yyenne xapakTepuCTHK U300pakeHUs IIpeIMeTa B INIOCKOM 3€pKalle.

HccnenoBanue 3aBUCMMOCTH yTJla MPEIOMIICHUS CBETOBOTO JIy4a OT yTJja MaJeHUs Ha TPAHULIE «BO3LyX—
CTEKJIO».

[Tonydenue n300pakeHuii ¢ TOMOIIbIO COOMPAIOLIEH JINH3HI.

Omnpenenenne (HOKyCHOrO PacCTOSTHUS M ONTHYECKON CHIIBI COOMpAIOIEH TNH3HI.

OMnBITHI IO PA3JIOKEHHUIO OEIOro CBETa B CHEKTP.

OnbITHI 10 BOCTIPUSATHIO I[BETA MPEAMETOB IIPU UX HAOIIOACHUN Yepe3 LIBETOBbIE (DUIIBTPHI.

Paznen 12. KBanToBblIe sIBJIeHHS.

Oneitel Pesepdopna u mnanerapHas mozenb aroMa. Mogens aroma bopa. Mcnyckanue u
MIOTJIOLEHUE cBeTa aTOMOM. KBaHThI. JInHEHUaThIe CIEKTPHI.

PanunoaktuBHOCTh. Anb(da-, O6era- U ramma-uziaydenus. CtpoeHue atoMHoOro siapa. HykimonHas
MOJIeIb aTOMHOTO snpa. M3oronsl. PagnoaktuBHele npeBpamenus. [lepuon nomypacnaaa aTOMHBIX S1€Ep.

SAnepubie peakiiuu. 3aKOHBI COXpPaHEHUS 3apsI0BOTO U MaCCOBOTO YMCEesl. DHEPIHs CBSI3U aTOMHBIX
anep. CBs3b Maccel U 3Heprun. Peakuuu cunTesa u nenenus anep. Merounnku sneprun ConHa v 3BE371.

SAnepHas sHepreTuka. JleicTBUS pagMOAKTUBHBIX U3JIyYE€HUHN Ha )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphl U3ITy4€HHUs U MOTJIOIIEHUS.
CrexTpsl pa3Iu4HbIX Ta30B.
CnekTtp Bomopoaa.
Habmtonenue TpekoB B kamepe Buibcona.
Pabota cuérurka HOHU3UPYIOMIMNX U3TYUSHHH.
Perucrpanus uznydeHus: npupoAHBIX MUHEPAJIOB U TPOIYKTOB.
Jlabopamopuvie pabomsl u onsimol.
HabmroieHne CTIONIHbIX U JIMHEHYAThIX CIIEKTPOB U3ITYYCHHUS.
HccnenoBanue TpeKoB: U3MEPEHHUE SHEPTUHU YACTHUIIBI IO TOPMO3HOMY ITyTH (110 hoTOrpadusm).
W3mepenue paainoakTUBHOTO (poHa.

IHoBTOpHTE/IHLHO-0000111A101IHIT MOTYJIb.

[ToBTOpUTENBEHO-0000IIAIONINI  MOAYJIb TpPEAHA3HAYeH [UIi CHCTeMaTH3allud M 0000LIeHHS
MIPEIMETHOTO COJEP>KaHUSI U OIbITa JEATEIbHOCTH, MPUOOPETEHHOrO MPU H3YYEHHH BCEro Kypca
¢u3uky, a Takke Ui TMOATOTOBKM K OCHOBHOMY TOCYJApCTBEHHOMY 3K3aMEHy 10 (U3UKe JUIs
00ydJaronuxcsi, BRIOPaBIIUX 3TOT YUSOHBIN MpeMET.



[Ipy m3y4eHHH NaHHOTO MOJIYJIS PEATU3yIOTCS U CUCTEMaTH3UPYIOTCA BUABI JEATEIbHOCTH, Ha
OCHOBE KOTOpBIX OOecneuYnBaeTcs [OCTIIKEHUE TPEAMETHBIX M METalpeIMETHBIX IUTAHUPYEMBIX
pe3ynbTaToB 00yueHus, POPMUPYETCs] €CTECTBEHHOHAYYHAasi TPAMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB
WCCIJICJIOBAHMS SIBIICHUU MPUPOABI U TEXHUKH, OBIAJCHUE YMEHUSMHU OOBSICHATH (DU3HUCCKUE SIBICHUS,
MIPUMEHSIS MOTYYCHHbIE 3HAHUS, peIIaTh 3a/1a4M, B TOM YHCIIe KaYeCTBEHHbIE 1 SKCIIEPUMEHTAIIbHEIE.

[IpyHIMIMATBHO AESITENBLHOCTHBIM XapakKTep JAaHHOIO pasjena peaau3yercs 3a C4€T TOro, 4To
oOyuJaroluecs BBIIOJHSIOT 331aHUs, B KOTOPBIX UM MPEAJIaraercs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHMW pAclo3HaBaTb W HAYyYHO OOBACHATH (PU3MUECKUE SIBICHUS B
OKpY’Karollel MpUpo/ie U OBCETHEBHOM KU3HH;

MCIOJIb30BATh HAYYHBIE METOABI UCCIIEAOBAHUS (DU3UYECKHUX SBICHHI, B TOM YHCJIE ISl TPOBEPKH
TUIOTE3 U TOJMYyYEHUS] TEOPETUYECKUX BBIBOJIOB;

OOBSICHSITh HAYYHBIE OCHOBBI Hamboyiee BaXHBIX JOCTHIKEHUH COBPEMECHHBIX TEXHOJIOTHHA, HampuMmep,
MPAKTUYECKOI0 MCIOJIb30BAaHUS PA3IUYHBIX MCTOYHUKOB SHEPTUM HA OCHOBE 3aKOHA MPEBpallCHUs U
COXpaHEHUs BCEX M3BECTHBIX BUJIOB SHEPTUH.



IINIAHUPYEMBIE PE3VJIbTATbBI OCBOEHHSI [NPOI'PAMMBI 110 ®U3ZUKE HA
YPOBHE OCHOBHOTI'O OBHIET'O ObPA30BAHUSA
N3yuenne pu3uku Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HANpPABJICHO Ha JOCTH)KCHHE
JTUYHOCTHBIX, METAMIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIIbHBIX PE3yIHLTATOB.
B pesynbraTte nzyuenus Gu3MKU HA YPOBHE OCHOBHOIO 00IIero o0Opa3oBaHus y 00ydaromerocs
OyayT c()OpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIC PE3yIbTATHI B YACTH
1) maTpMoOTH4€eCKOro BOCIIUTAHUS
— MPOSIBIICHUE HHTEPECa K HICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (DU3HUECKON HAYKH;
— IIEHHOCTHOE OTHOIIEHHE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;
2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA
— FOTOBHOCTH K aKTUBHOMY YYaCTHIO B OOCYXJICHUU OOIIECTBEHHO 3HAYUMBIX U 3TUYECKUX MPOOIIEM,
CBSI3aHHBIX C IPAKTHYECKUM IIPUMEHEHUEM JOCTHKEHUHN PU3UKU;
— OCO3HaHHE BaXHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;
3) 3cTeTHYeCKOro BOCIIUTAHUS
— BOCIIPUSITUE ICTETUUYECKUX KauecTB (PU3MUECKON HAyKH: €€ TapMOHUYHOIO IMOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHHYHOCTH;
4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:
— OCO3HAHUE IEHHOCTU (PU3MYECKOW HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHHS MHUPA, OCHOBBI
pa3BUTHUS TEXHOJOTHUH, BAKHEUILEH COCTABIIIIOLIEH KyJIbTYpPBI;
— pa3BUTHE HAYYHOH JIFOO03HATEIHHOCTH, UHTEPECa K UCCIIEeI0BATEIbCKON AeSITEIbHOCTH;
5) popmupoBaHus KyJbTYPbI 310POBbSI H YMOIMOHAJIBLHOT0 0JIArOMOTY NS :
— OCO3HaHWE IICHHOCTH 0e30macHoro obpas3a >KM3HM B COBPEMEHHOM TEXHOJIOTHYECKOM MHUpE,
BXHOCTU TMpaBUi O€30MacHOrO TMOBEAEHUS Ha TPAHCIOPTEe, Ha JOpOorax, C OJIIEKTPUYECKUM U
TEIJIOBBIM 00OPYIOBAaHUEM B JIOMAIITHUX YCIOBHSIX;
— c(hopMHpOBaHHOCTH HaBbIKA peQIIEKCHH, IPU3HAHUE CBOETO IMpaBa Ha OLIMOKY M TaKOTO K€ MpaBa y
JPYToro 4ejaoBeKa;
6) TpynoBoro BocnuTaHus:
— AaKTHUBHOE YYacTH€ B pEIIeHWH TMpaKTUYeCKUX 3a7ad (B paMKax CeMbU, 0O0pa3oBaTeIbHON
OpraHM3aIiK, TOPOa, Kpas) TEXHOJOTUICCKOW M COIMAILHOW HAIPABICHHOCTH, TPEOYIOIIUX B TOM
gucie U GU3NIeCKUX 3HAHUI;
— UHTEPEC K MPAKTHICCKOMY H3YUEHUIO IPOGECCHii, CBSI3aHHBIX ¢ (PU3UKOIA;
7) IK0JI0THYECKOr0 BOCTIMTAHUSA:
— OpUEHTaIMs Ha MpUMEeHeHHe (PU3NYECKUX 3HAHWH JUIS pEelIeHUs 3a/1ad B O0JIACTH OKpY Karolien
CpeIIbl, TUTAHUPOBAHMSI IIOCTYITKOB M OIIEHKH WX BO3MOYKHBIX TTOCIIEACTBHMA TSI OKPYIKAIOIICH CPEJIbI;
— OCO3HaHHE TTI00aTBbHOTO XapaKkTepa dKOJOTHYECKUX MPOoOJIeM U MyTel UX peleHus;
8) aganTanuu K M3MEHSIOIUMCS YCJIOBUSIM CONMAIBLHON M MPUPOTHOM CPeabI:
— TOTPEOHOCTh BO B3aMMOJICHCTBUM IPU BBIMOJIHCHUW WCCIICJOBAHUA W TIPOSKTOB (PU3NICCKOM
HaMpPaBJIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JIPYTHUX;
— TIOBBINIICHUE YPOBHS CBOCH KOMITETEHTHOCTH Yepe3 MPAKTHICCKYIO e TeIbHOCTD;,
— TOTPeOHOCTh B (POPMUPOBAHWW HOBBIX 3HAHHHA, B TOM 4YHCIE (OPMYJIMPOBATH WICH, MOHSTHSI,
TUMOTE3bI O (PU3MUECKUX OOBEKTAX U SIBICHUSIX;
— 0co3HaHue Ae(UIUTOB COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH B 007aCTH (PU3HKH;
— IUTAHUPOBAHKE CBOETO PA3BUTHS B IPHOOPETCHUH HOBBIX (PU3MUYCCKUX 3HAHMIA,
— CTpEeMJICHHE aHAIM3UPOBATh U BBIABISATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U SKOHOMHKH, B TOM
YHCIIe C UCITOJIb30BaHNEM (PH3UIECKUX 3HAHUM;
— OIlCHKa CBOMX JICHCTBUU C yYETOM BIIHMSIHHS Ha OKPY)KAIOIIYIO CpPely, BO3MOXKHBIX TIIOOATBHBIX
MOCIIEICTBUM.
METANPEAMETHBIE PE3YJIbTATHI
B pesynbTaTe oCBOCHHS MPOrpaMMEbI 1O (pU3UKe Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHuUs y
oOyvaromierocss  OyayT  chopMUpOBaHBI ~ MeTampeAMeTHbIEe  Pe3yJbTaThbl,  BKJIIOYAIOIIHE
MO3HABATENIbHBIE YHUBEPCAIbHBbIC YUCOHbBIC NEHCTBHUS, KOMMYHHKATHBHBIC YHUBEpCAIbHBIC yUYeOHBIC
NeNCTBUS, PETyJISITUBHBIE YHUBEPCAJIbHbBIE YUeOHbIe TEHCTBUSI.



ITo3HaBaTe/IbHbIEe YHHUBEpPCAJIbHbIE YUeOHbIe JeiicTBUS

ba3oBble Jiornueckue 1eMCTBUA:
BBISIBJISITH M XapaKTepPU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SBJICHHUIA);
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PUKALINN, OCHOBAHUS [ 0000IICHUS U CPABHEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUMS B pacCMaTpUBaeMbIX (DaKkTax, NaHHBIX U HAOIIOJCHUSIX,
OTHOCSIIUXCS K (PU3HUYECKUM SIBIICHUSIM;
BBISIBJISITH IPUUMHHO-CJICICTBEHHBIE CBS3H IPU M3yUeHUHU (PU3NUECKUX SBJICHUHN U MPOIIECCOB, JE/IaTh
BBIBOJIbI C UCIIOJIb30BAHUEM JICAYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOYEHUH, BBIIBUTATh TUIIOTE3BI O
B3aMMOCBS3SIX (PU3NUECKUX BEIHUUH;
CaMOCTOSITENILHO BBIOMPATh CIIOCO0 perieHus: yuyeOHoi (Gu3nueckol 3a1aun (CpaBHEHHE HECKOJBKUX
BApHAHTOB pEUICHMs, BbIOOp Hambosee MOAXOISAIIET0 C Y4ETOM CaMOCTOSTEIbHO BBIJEICHHBIX
KpUTEPUEB).

Ba3oBrble ucciaenoBarehLCcKue AeiCTBHA.
HCII0JIb30BaTh BOIPOCH! KaK MCCIIEN0BATENbCKUII MHCTPYMEHT ITO3HAHMUS;
MIPOBOAUTH MO CAMOCTOSITEIBHO COCTABIIEHHOMY IIJIaHY OIBIT, HECJIOKHBIN (PM3UUECKUN SKCIIEPUMEHT,
HeOoJIbIIIOe HCCIeI0BaHNE (PH3MUECKOTO SBJICHHUS;
OILICHUBATh Ha MPUMEHHUMOCTh M JOCTOBEPHOCTh MH(OPMAINIO, MOIYUYEHHYIO B XOJIe MCCIIEI0BaHUS
WM OKCIIEPUMEHTA;
CaMoCTOSITeNbHO  (hopMyIHpoBaTh O000OIIEHHMS ¥ BBIBOABI IO pe3yibTaTaM MPOBEAEHHOTO
HaOJIOACHNS, OTIBITA, NCCIICTOBAHMS,
MIPOTHO3UPOBATh BO3MOXKHOE JalibHEHIee pa3BUTHE (U3NYECKUX IMPOLIECCOB, a TAKXKE BHIIBUIaTh
MIPENIOJIOKEHNS 00 X PA3BUTHUU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

Pab6ora ¢ undopmanmueii:
MPUMEHSTh Pa3IMYHBIC METOJbI, HHCTPYMEHTHI U 3alpPOCHI MPH TOUCKE U 0TOOpe MH(POPMAIIUU W
JAHHBIX ¢ YYETOM MPEANOKEHHOHN yueOHoM (pusnueckoit 3a1auu;
aHAJM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MHPOPMALIMIO PA3IUYHBIX BHIIOB M (HOPM
MPEACTABICHUS;
CaMOCTOSITENIbHO BbIOMpaTh ONTHUMAaJbHYIO (pOpMY MpeacTaBieHuss MHPOpMALUU U WUIUIIOCTPUPOBATH
peliaeMble 3a/1a4i HECIOKHBIMH CXEMaMH, TuarpaMmmMamMu, HHOHM rpaduKoil 1 nX KOMOUHAIUSMHU.

KoMMyHHKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe 1eiiCTBUS:
B X0JIe 00CYyXJIeHHsI y4eOHOro MaTepualla, pe3yJbTaToB JabOpaTOPHBIX pabOT M MPOEKTOB 33/1aBaTh
BOIIPOCHI 110 CYIIECTBY 00CYK1a€MOW TeMbI U BBICKa3bIBaTh WUJIEH, HAIlEJIEHHbIE HA PEIICHUE 33/1a4u U
noJiiep>kaHue OaroxenaTeaIbHOCTH OOLICHHUS;
COIIOCTABJIATh CBOU CYKJIEHHUS C CYXJACHUSIMHU JIPYTUX YYAaCTHUKOB JAMAJIora, OOHapyKUBaTh pa3inyue
U CXOZACTBO NO3ULUIA;
BBIPAXaTh CBOIO TOUKY 3PEHUSI B YCTHBIX M MUCHhbMEHHBIX TEKCTAX;
MyOMUYHO TMPEACTABISATh PE3ydbTaThl BBIMOTHEHHOTO (DU3MUYECKOTO OMBITa (IKCIEPUMEHTA,
HCCTIeI0BaHUS, TIPOEKTA);
MOHUMATh M HCMOJb30BaTh MPEUMYIIECTBA KOMAaHIHOM M MHAWBHUIYalbHOW paOOTHI MPH pPELICHUH
KOHKPETHOU (pr3ndecKoi mpoOIemsI;
IIPUHUMATh LEIM COBMECTHOW JESITEIbHOCTH, OPraHMU30BBIBATh JAECUCTBHUA IO €€ JOCTHKECHHIO:
pacrmpenenaTh poyik, 0OCYXKJIaTh MPOIECChl U PE3yIbTaThl COBMECTHOM padOThI, 00001IaTh MHEHUS
HECKOJIBKUX JIFOJEH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KaUeCTBEHHOTO pe3yibTaTa Mo CBOEMY HaIpaBICHUIO U
KOOPJAMHUPYS CBOU ACHCTBUS C APYTUMU WICHAMU KOMaH/IbI;
OLICHMBAaTh KAayeCTBO CBOEro BKJIaga B OOIMHA MPOAYKT IO KPUTEPUSM, CaAMOCTOSITEIBHO
chOpMyIIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBEpPCaJIbHbIEC Y4eOHbIE 1eiiCTBUSA

Camoopranmu3anus:
BBISIBIIATH TTPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYAIHSIX, TPEOYIONUX I pemeHust (U3nIECKUX
3HAHUM;
OpPUEHTHPOBATHCS B PANIUYHBIX MOAX0AaX IPUHSITUS pelIeHU (MHANBUIyalbHOE, IPUHITHE PEILICHUS
B I'pyII€E, IPUHATHE PELLICHUN TPYIIION);



CaMOCTOSITEJIBHO COCTAaBJIATh AITOPUTM peUIeHUs (PU3MUYECKON 3aJaud WIM IUIaHA UCCIIEAOBAHMS C
yu€TOM HUMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MpeisiaracMble
BapHaHThI PEIICHUI;
JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.
CaMOKOHTPOJIb, YMOIMOHAJIbHBIH HHTELIEKT:
JlaBaTh aJICKBaTHYIO OLIEHKY CUTYyallUM U IpeylaraTh IU1aH €€ N3MEHEHNUS,
OOBSICHATh MPUYMHBI JOCTHXKEHHUS (HEAOCTHKEHMs) pPe3yJbTaTOB JEATENbHOCTH, [aBaThb OLIEHKY
PUOOPETEHHOMY OTIBITY;
BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTD (B TOM YHCIE B XOJI BBIOJHEHUS (PU3MUYECKOIO MCCIEIOBAHUS
WJIN TIPOEKTA) HAa OCHOBE HOBBIX OOCTOATENbCTB, N3MEHUBIINXCS CUTYallui, YCTAaHOBJICHHBIX OIINOOK,
BO3HUKIINUX TPYIHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3yiIbTaTa LEIH U YCIOBUIM;
CTaBUTh ce0s HAa MECTO JIPYroro 4ejaoBeKa B XOJ€ CIlopa WIN JUCKYCCHUHM Ha HAy4YHYIO TEMY, [IOHUMATh
MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;
IIPU3HABATh CBOE MpPaBO Ha OIIMOKY HpU pelleHHH (U3UYECKUX 3aJad WIM B YTBEPXKACHUSAX Ha
Hay4yHbIE TEMBI U TAKOE K€ MPaBO JPYTroro.
NPEJMETHBIE PE3YJIbTATbBI

K xoHnmy oOyuenuss B 8 kJacce mnpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUYAIOLIUXCSl YMEHHUI:
HCIIOJIb30BaTh MOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JABM)KEHHE aTOMOB U MOJIEKY,
arperaTHble COCTOSIHMS BEIECTBAa, KPHUCTANIMYECKUE M aMOp(Hble Tejla, HACBILICHHbIH U
HEHACBILICHHBIN Tap, BIaXHOCTb BO3yXa, TEMIIEPATypa, BHYTPEHHSS HEPIUs, TEIJIOBOW JIBUIATENb,
JIEMEHTApHBIN  JJEKTPUUECKUI 3apsijl, DSJEKTPUYECKOE II0Je, NPOBOJHUKM U  JTUDJICKTPUKH,
IIOCTOSIHHBIN 2JIEKTPUYECKUNA TOK, MArHUTHOE T10JIE;
pa3nuyath siBIeHUs (TEIUIOBOE paclIMpeHHe M CKaThe, TeIulonepenaya, TEIUIOBOE pPaBHOBECHE,
CMauMBaHUE, KaNWUISPHbIE SBJICHUS, MWCIAPEHHE, KOHJEHCAIUs, IUIABJIEHUE, KpUCTAIIM3aLus
(oTBepAeBaHME), KUIEHME, Terulonepenadya  (TEIUIONPOBOJHOCTb, KOHBEKLMS,  M3IIyueHHeE),
AJIEKTpU3aLUsl Tell, B3aUMOJICHCTBUE 3apsAI0B, NEUCTBUS SJIEKTPUUYECKOT0 TOKA, KOPOTKOE 3aMbIKaHUE,
B3alMMOJICIICTBUE MAarHUTOB, ACMCTBHME MAarHUTHOIO MOJIS HAa MPOBOJHUK C TOKOM, 2JIEKTPOMAarHUTHas
MHYKIIMS) 110 OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JaHHOE
¢buznyeckoe SIBICHUE;
pacrno3HaBaTh HPOSBICHHE H3YYEHHBIX (PU3MYECKUX SIBICHUN B OKpY)KaIOIIEM MHpPE, B TOM YHCIE
¢usnyeckue sBIEHHUS B MPHUPOJE: MOBEPXHOCTHOE HATSHXKEHHE M KAaNWUISpHbIE SBICHUS B MPHPOJIE,
KpUCTaJIIbl B mpupoze, usnydenue ConHIla, 3aMep3aHue BOJAOEMOB, MOPCKUE Opu3bl, 00pa3oBaHUE
pOCBl, TyMaHa, HHes, CHera, JJIEKTPHUECKHE SBIEHHS B aTMocdepe, 3JIEKTPUYECTBO KHUBBIX
OpPraHU3MOB, MArHUTHOE T0JI€ 3eMJIH, Apeiid MOJIFOCOB, POJIb MArHUTHOI'O OJI /7Sl )KU3HU Ha 3emiie,
MOJIIPHOE CHUSIHME, NpU O3TOM TMEPEeBOAMTH MPAKTHUECKYI0 3a7ayy B Y4yeOHyI0, BBIJICIATh
CYILECTBEHHbIE CBOMCTBA (IIpU3HAKN) GU3NUYECKUX SABIICHUN;
OIMCHIBATh M3YYECHHBIE CBOMCTBA TNl U (U3UYECKUE SBICHHS, HCIONB3YS (pU3MuecKue BeIUYHHBI
(Temmeparypa, BHYTPEHHSSI SHEpPrusi, KOJIMYECTBO TEIJIOTHI, YJeNbHas TEIIOEMKOCTh BEILECTBa,
ylenbHas TEIUIOTa IUIABJIEHUS, yJeNlbHas TEIUIoTa MapooOpa3oBaHusi, yJelbHAas TEIUIOTa CTOpaHUs
TOIUIMBA, KO3(PPHUIMEHT TMOJE3HOTr0 JEHCTBHS TEIUIOBOM MAaIIMHBI, OTHOCUTENIbHAs BIIAYKHOCTD
BO3[yXa, OJJIEKTPUYECKUI 3apsii, cuila TOKa, OJJIEKTPUYECKOE HAINpPSIKEHHE, CONPOTHBIICHUE
MIPOBOJHHKA, YJEIbHOE CONMPOTHUBIIEHNE BEUIECTBA, pabOTa W MOIIHOCTh AJIEKTPUUYECKOTO TOKA), IPH
ONMCAaHUM TPABWIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIOJIB3YEMbIX BEIUYMH, 0003HAueHUs M
€IMHULIBI (PU3UYECKUX BEIMYUH, HAXOAUTh (POPMYJIbL, CBA3BIBAIOIINE JAaHHYIO (PM3UYECKYIO BETUUYHUHY
C IPYTMMH BEJIMYMHAMU, CTPOUTDH I'paUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITHYNH;
XapaKkTepu30BaTh CBOICTBaA Tell, (GU3NUECKHE SIBJICHUS U MPOLECCHI, UCIIOIb3YSl OCHOBHBIE MOJIOKEHUS
MOJICKYJISIPHO-KMHETUYECKOM TEOpUH CTPOEHHs BEUIECTBA, NPHUHIMII CYNEPIO3UIUHN Toyiel (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUs 3apsna, 3akoH Oma Juis yyacTKa Liemnu, 3aKoH J[Koyms—
JIeHla, 3aKOH COXpaHEHHUs SHEPruM, NpPU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aIUCBIBAaTh €T0 MATEMAaTUYECKOE BBIPAXKECHUE;
OOBSICHATh (PU3MUECKUE TPOLECCHl M CBOWCTBA TEJl, B TOM 4YHCIE M B KOHTEKCTE CHUTyalui
IIPAKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BbISBIATh IPUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTh



00BsCHEHHE U3 1—2 JTOTHYECKUX IIaroB ¢ OMOpoi Ha 1—2 M3yYEeHHBIX CBOMCTBA (PM3MUECKHUX SBJICHUH,
($U3NIECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemate pacu€THble 3agaud B 2—3 JEWCTBUS, HCHOJB3YysS 3aKOHbI U (HOPMYJbI, CBSI3BIBAIOILIUE
(bI/I3I/I‘IeCKI/Ie BCJIMYMHBI: HA OCHOBC aHaJIM3a YCJIOBUA 3aJa4d 3aIlIUCbIBATh KPATKOC YCIIOBUC, BBIABIIATH
HEJOCTAaTOK JaHHBIX JJIS pelIeHUs 3a7aud, BbIOMpATh 3aKOHBI U (POpPMYJbI, HEOOXOIUMBbIe A €8
pelIeHUs, MPOBOIUTHh PAcCUYEThl M CPAaBHHUBATHh IMOJYYEHHOE 3HAUCHUE (U3UYECKOH BEITUYHUHBI C
W3BECTHBIMU JIaHHBIMH;

pacrio3sHaBaTb Hp06HeMBI, KOTOPLIC MOKHO PCIIWUTH MPH ITOMOIIA (I)I/I3I/I‘-IGCKI/IX MCTOOOB, HUCIIOJIb3Ys
OMMCAaHUE UCCIIEJOBAHMS, BBIACIATH IPOBEPSIEMOE IMPEANOIIOKEHHE, OICHUBATh IMPABUIBHOCTh
nopAaaKa ImpoBCACHUA UCCIICAOBAHUS, NCIIATh BBIBOBI,

MPOBOAUTH OMBITHI MO HAOMIOAEHUI0 (U3NYECKUX SBICHUN WM (PU3MYECKHX CBOWCTB Tell
(KanmwUIsipHBIC SBJICHHS, 3aBUCHMOCTh JABJICHUS BO3JyXa OT €ro 00b&Ma, TemIepaTyphl, CKOPOCTH
mpolecca OCThIBAHHUS W HarpeBaHWsl IMPU M3JIYYEHUHU OT I[BeTa H3IIydaromled (MOTIomaonieil)
IMOBCPXHOCTHU, CKOPOCTh UCHAPCHUA BOJAbI OT TCMIICPATYPhI KUAKOCTU U IJIOHIAAN eé IMOBCPXHOCTH,
JNEKTpU3alus Tell U B3aUMOJEUCTBUE JJIEKTPUUYECKUX 3apsAoB, B3aUMOJICHCTBUE IMOCTOSHHBIX
MAarauMToOB, BU3yaJIn3allud MAarHUTHBIX MOJIeH TTOCTOSTHHBIX MarduToB, [lef/'ICTBI/ISI MAarHuTHOI'O II0JIA Ha
MPOBOJHHUK C TOKOM, CBOWCTBA AJIEKTPOMArHMWTa, CBOMCTBA 3JIEKTPOJBUTATENSI MOCTOSHHOTO TOKA):
(dbopMyIHpOBaTE TPOBEpPSEMBbIE TPEANONOKEHUS, COOMpaTh YCTAaHOBKY U3 NPEAJIOKEHHOTO
000py10BaHUsl, ONUCKHIBATH XOJ1 OMbITa U (POPMYITHPOBATH BHIBOBL;

BBIIOJHATL HNPSAMBIC HU3MCPCHUA TEMIICPATYPHI, OTHOCHUTEIIFHON BIAXKHOCTH BO31QyXa, CHJIBI TOKa,
HampsDKeHUS C  MCIIOJIb30BAHMEM AaHAJOTOBBIX NPUOOPOB W JaTUYMKOB (PU3WYECKUX BEIUYHH,
CpaBHUBATh PE3yJIbTAThl U3MEPEHUH C yIETOM 33JaHHOM a0COIIOTHOW MOTPEIIHOCTH;

MIPOBOAMTH UCCIIEOBAHNE 3aBUCUMOCTH OJHON (PU3NUYECKON BEIMYMHBI OT APYTOd C HCIOIb30BAaHHEM
MPpSAMBIX I/I3M€p€HI/II71 (BaBI/ICI/IMOCTI) CONMPOTUBJICHUA MPOBOAHHMKA OT C€ro MUIMHBI, IIJIOIIaanu
MOTIEPEYHOT0 CEYCHMsSI M YJIEIbHOI'O COMPOTHBIICHUS BEIIECTBA MPOBOIAHHMKA, CHIIBI TOKA, MIIYIIErO
yepe3 IMPOBOJHUK, OT HANpSOKEHHs] Ha [POBOJHHUKE, HCCIEJOBAaHUE IIOCIEN0BATEIBHOIO M
MapajuiebHOTO COCIUHEHH MPOBOJHUKOB): IUIAHUPOBATH MCCIEIOBAaHUE, COOMpPATh YCTAHOBKY U
BBITIOJIHATh M3MEPEHUS, CIeAys TMPEeIOKEHHOMY IUIaHy, (UKCHPOBATH PE3yJIbTaThl IOTYyYEHHOMN
3aBHCUMOCTH B BUJIE TaOIUI] U TpaMKOB, JieNaTh BHIBO/IBI IO PE3yJIbTaTaM UCCIIEI0BaHUS;

MNPOBOAUTE KOCBCHHBLIC HW3MCPCHUA q)HSH‘-IGCKI/IX BEINYNH (YILGJ'IBHaSI TENJI0EMKOCTh BEIICCTBA,
COIIPOTHBIIEHUE MPOBOJIHUKA, pad0Ta U MOIIHOCTh 3JIEKTPUYECKOTO TOKA): MJIAHUPOBATh W3MEPEHUS,
coOupaTh SKCIEPUMEHTAIBHYIO0 YCTAHOBKY, CJEAys NPEUIOKEHHOW HWHCTPYKIUH, U BBIYUCISATH
3HAa4YeHUE BEJINUMHBI,

co0IIroAaTh MpaBuiia TEXHUKH 0€30I1aCHOCTH IpU paboTe ¢ J1abopaTOPHBIM 000PYIOBAHUEM;
XapaKTepu30BaTh MPUHLUIIBI JEHCTBUS N3yUYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPONUCTB C OMOPOH Ha
UX ONHUCaHUsA (B TOM YHMCIE: CHCTEMa OTOIUIEHHS JOMOB, TUTPOMETp, NapoBasi TypOHUHa, aMIEpMETD,
BOJIETMETpP, CUYETUMK OSJIEKTPUYECKOM IHEpruu, 3JIeKTPOOCBETUTENbHbIE MPUOOPHI, HarpeBaTelIbHbIE
AIEKTPONPUOOPHI (MPUMEPHI), IIEKTPUUESCKUE MPEAOXPAHUTENH, FJIEKTPOMATHUT, AJIEKTPOJIBUTATETh
MIOCTOSIHHOTO TOKa), MCIIONB3ysl 3HAHMS O CBOMCTBaX (U3MYECKMX SBICHUH U HEoO0XOAUMBIE
¢u3nuecKkre 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCThIE TEXHUYECKHE YCTPOHCTBA M M3MEpHUTEIbHBbIE NPUOOPHI MO CXeMaM u
CXEMaTUYHbIM PHUCYHKaM (KHMJIKOCTHBIM TEPMOMETp, TEPMOC, IMCHUXPOMETpP, TMTPOMETp, JIBUraTellb
BHYTPEHHETO CrOpaHUs, 3JIEKTPOCKON, pPEOCTaTr), COCTABIATh CXEMbI JJIEKTPUUYECKUX Lenedl ¢
MOCJIEZI0BATENbHBIM U TMapajljIeNIbHbIM COEIMHEHHEM 3JIEMEHTOB, pa3jinyas yCIOBHblE 00O3HaueHUs
HJIEMEHTOB JIEKTPUYECKHX LIeTICH;

MPUBOJUTL TpPHUMEPHl (HAXOAUTH HHPOPMAIMIO O TMpPUMEpax) MPaKTHUECKOTO HCIOIb30BaHUS
¢u3nveckux 3HAHUI B MOBCEIHEBHOW >KU3HU Ui oOecrieueHus: 0e30MacHOCTH HpU OOpaleHHH C
npubopaMu M TEXHHYECKHUMH YCTPOWCTBAMH, COXpaHEHMsI 370pOBbS U COOJIOJEHUS HOPM
9KOJIOTMUECKOTO TIOBEJICHUS B OKPYKAIOILEN CPELE;

OCYIIECTBIISATh MOUCK WH(MOpMaIuu (GU3NIECKOro coaepkanus B MIHTepHETE, HA OCHOBE MMEIOIITUXCS
3HaHUI W TYTEM CpaBHEHHUS JOMOJIHUTENBHBIX MCTOYHHKOB BBIIEIATH HH(POPMALMIO, KOTOpas
SIBJIIETCS. IPOTUBOPEUMBOM MIIM MOKET OBITh HEJOCTOBEPHOI;

WCIOJIb30BATh MPH BHIMOJIHEHUHN YUEOHBIX 33JaHUIl HAyYHO-TIOMYJISIPHYIO JTUTEparypy (pusnyeckoro
COJiep’KaHusl, CIOpPaBOYHBIE MaTepHalibl, pecypchl cethu VHTepHer, BiageTb npuéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBanus HHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;



co3JaBaTh COOCTBEHHBIC NMUCHMEHHBIE W KpaTKHUE YCTHBIC COOOIICHHs, 00o00mas wHpopmaiuo u3
HECKOJIbKUX HCTOYHUKOB (I)I/ISI/I‘-IGCKOFO COACpIKaHUdA, B TOM YHCIIC HY6JII/I‘-IHO NpCaACTaBJIATH
pe3yNbTaThl MPOEKTHON WJIM HCCIIENOBATENbCKON N1€ATENbHOCTH, MIPU 3TOM T'PAaMOTHO HCIIOJIb30BaTh
W3yYEHHBIN MOHATUHHBIN anmapar Kypca (pU3UKH, COTPOBOXKIATh BBICTYIICHHE IPE3CHTAIUEH;
IIPU BBIOJHEHUH YYE€OHBIX IMPOEKTOB W HCCIEAOBAHUN (DU3UYECKUX MPOLIECCOB paclpenesiTh
06513aHHOCTI/I B I'pylIi€ B COOTBETCTBUU C MMOCTABJICHHBIMU 3aa4aMU, CJICAUTH 3a BBIITIOJIHCHUCM I1JIaHA
JEHCTBHUI U KOPPEKTUPOBATH €T0, a/ICKBATHO OIICHUBATh COOCTBEHHBIN BKJIA/ B JESATEILHOCTD IPYIIIIbI,
BBICTpanBaTb KOMMYHUKATUBHOC BSaHMOHeﬁCTBHe, MPOABJIAA TOTOBHOCTD pa3pCulaTb KOH(bJII/IKTBI.

K xonmy oOyuenuss B 9 kJjacce mnpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHU:
UCIIOJIb30BaTh MOHATHS: CHUCTEMa OTCu€Ta, MaTepuajgbHas TOYKa, TPACKTOPHUS, OTHOCUTEIBHOCTD
MEXaHHYECKOTO ABWXEHHUS, NedopMmarus (ympyrasi, TulacTUdeckas), TpeHHE, EHTPOCTPEMUTEIHHOE
YCKOpEHHE, HEBECOMOCTh U MEPEerpy3Ku, UEHTP TAKECTH, aOCOIIOTHO TBEPAOE TEJO, LEHTP TAKECTH
TBEPIOTO Tella, paBHOBECHE, MEXaHWUYECKHE KOieOaHUs W BOJIHBI, 3BYK, HH(PaA3BYK W YJIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJHBI, LIIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U J1aIbHO30PKOCTb,
CIICKTPbI HCIIYCKaHWSA W IIOTJIOIICHUA, anb(ba-, bera- u ramMmma-us3JIyudCHusA, H30TOIIbl, AACpHasd
JHEPreTHKA;
pasnuyath sBJIEHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE IMPSMOJMHENHOE JBUKEHHUE, PABHOYCKOPEHHOE
MPSIMOJIMHEIIHOE JIBMDKEHUE, CBOOOJHOE TMaJieHuEe TeJl, PaBHOMEPHOE JBIKEHHE MO OKPY>KHOCTH,
B3aMMOJICHICTBHE TEJ, pPEaKTHBHOE JBIDKEHUE, KojecOaTenpbHOe JBIDKEHUE (3aTyXarolue u
BBIHY)KJCHHBIE KOJIeOaHMsI), PE30HAHC, BOJHOBOE JBIJKEHHE, OTPa)KEHUE 3BYKa, MPSMOJIMHEHHOE
pacnpocTpaHEHUE, OTPaKEHUE U IPEJIOMJIEHUE CBETa, IOJHOE BHYTPEHHEE OTpPaXCHUE CBETa,
pasnoxkeHue Oenoro cBeTa B CHEKTP U CIOXKEHHE CIEeKTPajJbHBIX I[BETOB, JUCIEPCHUSI CBETA,
C€CTCCTBCHHAA paJuOAKTHBHOCTb, BOSBHUKHOBCHHUC JIMHENYATOro CIICKTpa I/I3Hy‘~I€HI/I$I) 110 OITMCAHUIO UX
XapaKTEepPHBIX CBOWCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBICHUE;
pacro3HaBaTh MPOSBICHUE W3YYECHHBIX (PH3MUECKUX SBICHHNA B OKPYXKAIOIEM MHpE (B TOM YHCIE
¢dbusnueckre sBIEHUS B MPHUPOJAE: MPWIMBBI U OTIUBBI, JABIKEHUE IulaHeT CONHEYHOM CHUCTEMBI,
PCAKTUBHOC MABHUIKCHUC JKHBBIX OPraHUW3MOB, BOCHPUATHEC 3BYKOB JXHWBOTHBIMH, 3CMIICTPSACCHUC,
ceificMMuecKue BOJHBI, I[yHAMH, 9XO, [[BETA TeJ, ONTHYECKHUE SIBICHUS B MPUPOJE, OMOIOTHYECKOe
NENUCTBUE BUJIUMOTO, YIbTPadUOJIETOBOIO U  PEHTITEHOBCKOTO  W3JIYYCHHH, €CTEeCTBEHHBIN
paaMoOaKTUBHBIN (DOH, KOCMHUYECKHE Iy4Yd, PaJMOAKTUBHOE HW3IyuYE€HHUE TMPUPOIHBIX MHUHEPAJIOB,
JeiCTBHE PaIMOAKTUBHBIX M3JIyY€HUN Ha OPraHU3M 4YeJIOBeKa), PU 3TOM NEPEBOAUTH MPAKTHUECKYIO
3a/1a4y B yueOHYI0, BBIIETSATh CYIIIECTBEHHbBIE CBOMCTBA (TPU3HAKHN) (PU3NYECKHUX SBICHUII;
OIMUCBIBATh H3YYCHHBLIC CBOHCTBAa TEI U (1)I/ISI/I‘-ICCKI/IG SABJICHUS, HCIIOJIB3Y (1)1/131/I‘ICCKI/IC BCIIMYNHBI
(cpenHsisi 1 MTHOBEHHAs! CKOPOCTh TeJla IPU HEPaBHOMEPHOM JBHKEHHH, YCKOPEHUE, MepeMelIeHne,
MyTh, YIJIOBash CKOPOCTh, CHJIa TPEHUS, CHJIA YNPYTOCTH, CHJA TSXKECTH, YCKOPEHHE CBOOOHOTO
MajieHusl, BeC Tela, HMIYJIbC TeJa, HWMITyJIbC CHJIBI, MeXaHuueckas paboTa UM MOIIHOCTD,
MNOTCHIMAJIbHAsd OJSHEPrus TEja, MOJHATOrO Had IHOBEPXHOCTHIO 3C€MJIM, MNOTCHIHUAJIbHASA OSHCPIUA
CKaToOM MpY>XUHBI, KUHETHUYECKas HHEPrusi, TMOJHAas MeXaHWYecKas JHEprus, MepuoJl W 4YacToTa
KojeOaHui, JAJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOpPOCTb CBETa, IOKa3aTellb
MIPEIOMIICHUSI CpPeflbl), MPU OMHCAHWHM TPABHIBLHO TPAKTOBATh (DU3MUECKUN CMBICT HCIOJB3YEeMBIX
BCJIMYHMH, o0o3HaueHusa " CANHUIIbI (1)I/I3I/I'-ICCKI/IX BCJIIMYHUH, HaAXOJHTb (bOpMYJ'H)I, CBA3BIBAKOIIINC
JaHHYI0 (HU3UYECKYI0 BEIUYHHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpaQUKU HM3yUYEHHBIX
3aBUCHUMOCTEH PU3NYECKUX BEIUYNH;
XapaKkTepu30BaTh CBOWCTBA Tel, (U3MUYECKUE SIBICHUS W TPOLECCHI, UCIONB3Yys 3aKOH COXpaHEHUS
OHEPTHUH, 3aKOH BCEMHUPHOI'O TATOTCHUSA, MPUHOUII CYHICPIIO3UIUN CUJI, ITPUHIUIT OTHOCUTCIBHOCTHU
lanunes, 3akoHbsl HpI0TOHA, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOHBI OTPAKCHUS U MPEIOMIICHHS CBETA,
3aKOHBI COXPaHEHUsS 3apsIOBOTO M MAacCOBOTO YHCEN TPH SICPHBIX PEaKIUsX, NMPU 3TOM J1aBaTh
CIIOBECHYIO (JOPMYITUPOBKY 3aKOHA U 3aMUCHIBATH €r0 MAaTEMATHUECKOE BBIPAKCHHE;
0O0BSICHITH (1)I/I3I/I‘—IeCKI/Ie mponeccel " CBOMCTBA T€JI, B TOM YHCJII€E U B KOHTEKCTC CI/ITyaI_[I/Iﬁ
MIPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISIBISATh MPUYHMHHO-CIEACTBEHHBIE CBS3H, CTPOUTH
00BsCHEHHE U3 2—3 JTOTHYECKUX IIaroB ¢ OMOPOM Ha 2—3 M3yYEHHBIX CBOMCTBA (PM3UYECKUX SBJICHUH,
(U3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTENH;
pemiats pacuéTHble 3a/aydl (ONMUpaoIIMecs Ha CUCTEMY U3 2—3 ypaBHEHMI), UCIONB3YS 3aKOHBI U
(I)OpMy.HBI, CBS3BIBAIOIIINEC (I)I/ISI/I‘-ICCKI/IC BCJIMYMHBI: HA OCHOBC aHalin3a yCJIOBUA 3aJa4W 3allChIBATb
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KpaTKO€ yCJIOBUE, BBIABIATh HEJOCTAIOIINE WM U30BITOYHBIC JTaHHBIE, BBIOUPATh 3aKOHBI U (HOPMYJIHI,
HEOOXOAUMBIEC Uil PEIICHHs], MPOBOAUTH PACUYETHI U OICHUBATH PEATMCTUYHOCTH IMOJYyYECHHOTO
3Ha4eHUs PU3NYECKOI BETMUNHBL;

pacro3HaBaTh MpPoOIEMbl, KOTOPbIE MOKHO PEIIMTH MPH MOMOLIM (PU3UUYECKUX METOJOB, UCHOIB3YS
ONMCaHME UCCIEI0BaHMs, BBIICIATh IMPOBEPSEMOE IPEAINOJIOKEHHE, OLIEHUBATh IPABUIBHOCTD
MOpsiIKa TIPOBECHHS UCCIIEOBAHUS, 1€1aTh BBIBO/IbI, HHTEPIPETUPOBATH PE3YJIbTAThl HAOMIOACHUN U
OIIBITOB;

MIPOBOJIUTH OMBITHI IO HAOIIOACHUIO (U3NYECKUX SIBICHUH MM (PU3MUYECKUX CBOMCTB Tell (M3y4YeHHE
BTOpOro 3akoHa HbIOTOHa, 3aKOHAa COXpaHEHUs OHHEPIUH, 3aBUCUMOCTb IepHoja KoJieOaHui
NPY)KMHHOTO MasTHHKA OT MAacChl TPy3a M >KECTKOCTU NPY>KUHBI U HE3aBHCUMOCTH OT aMILTUTYbI
MaJIbIX KOJeOaHUH, NpSAMOIMHEHHOE PaclpOCTpaHEHHUE CBETa, pa3jioKeHue Oesoro cBera B CHEKTD,
M3y4YEeHUE CBOWCTB H300paKEHHsT B IUIOCKOM 3€pKaje M CBOMCTB H300paKeHHs IpeaMeTa B
cobuparorieil J1uH3€e, HaOJII0JeHUE CIJIOUIHBIX U JIMHEWYaThIX CIIEKTPOB U3IYUYEHHUS): CAMOCTOSATEIIBHO
coOupaTh YCTaHOBKY W3 H30BITOYHOrOo Habopa 0OO0OpYAOBaHHS, ONMMCHIBATH XOJ OIbBITA U €ro
pe3ybTaThl, (POPMYIUPOBATH BBIBObI;

MPOBOJIUTH MPH HEOOXOAMMOCTH CEpUI0 TPSMBIX HM3MEPEHH, OIpeNeNsis CpeaHee 3HaYeHHe
u3MepsieMoi BennuuHbI ((POKyCHOE paccTOssHUE cOOMpArOLIei TMH3bI), 000CHOBBIBAThH BBIOOp criocoba
nu3MepeHus (U3MEepUTEIbHOro Npudopa);

IIPOBOJIUTh HUCCIIEIOBAaHME 3aBUCUMOCTEH (U3UUECKUX BEIUYMH C HUCIOJb30BAHUEM MPSIMBIX
M3MEPEeHUH (3aBHCUMOCTh IIyTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM JBIDKEHHHM 0O€3 HavyaJbHON
CKOpPOCTH, IepHoja KoieOaHWH MaTeMaTHMYecKOro MasiTHMKAa OT JUIMHBl HUTH, 3aBUCUMOCTH yIja
OTpaXEHHsI CBEeTa OT yIja MaAeHWs M yIja TNpeJOMICHHs OT YIJia NaJeHUs): IUIAaHUPOBATh
UCCIIeIOBAaHUE, CAMOCTOSITENIbHO COOUpaTh YCTAHOBKY, (DUKCHPOBaTh peE3yJbTaThl I0Jy4YE€HHON
3aBHCUMOCTH (PM3UYECKUX BEIMYUH B BHUIE TaOIHIl U TpadHKOB, AETaTh BHIBOJBI MO Pe3yJIbTaTamM
HCCIIEI0BaHMS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEIMUYUH (CPETHSSI CKOPOCTh M YCKOPEHHE Tella TPH
PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOIHOTO MaJIeHUs, KECTKOCTh NMPYKHUHbI, KO3(DHUIIMEHT
TPEHUsI CKOJILKEHHUS, MEXaHWdeckas paboTa W MOIIHOCTh, YacTOTa H TMEpPHOJA KoeOaHWi
MaTeMaTHYeCKOro ¥  NPY)KUHHOTO  MAasTHUKOB, ONTHYECKass CHJa coOWparouied  JUH3BI,
panMoaKTUBHBIA (DOH): TUTAHUPOBATh M3MEPEHHS, COOMpATh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBINOJIHATh W3MEPEHHUs, CIeAys MNPeNIoKEeHHOM HHCTPYKLMH, BBIYMCIATh 3HAUEHUE BEJIWYMHBI U
aHAJM3UPOBAThH MOJTyUYSHHBIE PE3YIIbTATHI C YIETOM 3a/JaHHOM MTOTPEITHOCTH H3MEPEHHIA;

co0Jro1aTh MpaBuiia TEXHUKHU O€30IIaCHOCTH MU paboTe ¢ 1abopaToOpHbIM 000pyI0BaHUEM;
pa3nuyaTh OCHOBHBIE PU3HAKN M3YYEHHBIX (DU3MUYECKHX MOJIENEH: MaTepHaibHas TOUKa, aOCOTIOTHO
TBEPJIOE TeNo, TOYEYHBIH MCTOYHUK CBETa, JydY, TOHKas JMH3a, IUIaHETapHas MOJelb aroMma,
HYKJIOHHAsI MOJIeJTb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh MPUHLUIIBI JEHCTBUS N3yUYEHHBIX IPUOOPOB M TEXHUUYECKUX YCTPOMUCTB C OMOPOH Ha
UX OmMcaHus (B TOM 4YHCIE: CIUAOMETP, JATYUKH TIOJIOKEHUS, PACCTOSIHUS M YCKOPEHHS, paKera,
9X0JIOT, OYKHM, MEPUCKOM, (oToammapaT, ONTHUYECKHE CBETOBOBI, CIEKTPOCKOI, J03UMETp, Kamepa
Bunbcona), ucnomnp3ysi 3HaHHSA O CBOMCTBax (pU3MUECKHX SIBIEHUN M HEoOXoauMble (U3HYEcKue
3aKOHOMEPHOCTH;

WCTIOJIH30BATh CXEMBI M CXEMaTHYHBIC PUCYHKH U3yUYSHHBIX TEXHUYECKUX YCTPOUCTB, H3MEPUTEIHHBIX
npUOOPOB U TEXHOJOTHUECKUX MPOLECCOB MPHU PEHICHUH Y4eOHO--TIPAaKTUUYECKUX 3a/1a4, ONTUYECKHE
CXEMBI JUJIsl TOCTPOEHUS N300pakeHUH B MJIOCKOM 3epKajie U coOuparomien JHH3e;

NPUBOAUTH TPUMEPHl (HAXOIUTh HMH(OPMAIMIO O MpPUMEpPax) MPAKTUYECKOrO HCIOIb30BAHUS
(bu3NYeCKUX 3HAHWI B MOBCETHEBHOW JXKM3HHU sl oOecrieueHusi OE30MacHOCTH TpU OOpamieHuH C
npubopaMM M TEXHHYECKHMH YCTPOHCTBAMH, COXpPAaHEHHs 3/I0pOBbSI M COOJIOACHUS HOPM
HKOJIOTHIECKOTO MOBEICHUS B OKPYXKAOIIEH cpere;

OCYLIECTBIISATh TOUCK HHpopManuu (U3NYECKOro cojepkaHus B VIHTepHETe, CcaMOCTOSTEIbHO
(bopMyIHpysT TIOMCKOBBI 3alpoCc, HaXOAWTh IIYTH OMNpPEIENCHHs] TOCTOBEPHOCTH IOJyYEeHHOMH
nH(pOpMaIUK Ha OCHOBE UMEIOIIMXCS 3HAHUN U JIOTTOJTHUTEIbHBIX UCTOUHUKOB,;

UCIOJb30BATh IIPU BBIMOJIHEHUH Y4E€OHBIX 3a/laHUil Hay4HO--TIOMYJIIPHYIO JIMTEpaTypy (pusnueckoro
COZiepKaHus, CIpaBOYHBIE MaTepuajbl, pecypchl cetd MHTepHeT, BiageTb MNpUEMAMU
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus MHPOPMAILIUK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;



co37aBaTh COOCTBEHHBIC MMHUCHbMEHHBIC U YCTHBIE COOOIICHHI HA OCHOBE MH(POPMAIIMH U3 HECKOJIBKUX
UCTOYHHUKOB (DU3NYECKOTO COJEp)KaHUs, IyOJUYHO TPEACTABIATh pPE3yJNbTaThl NPOCKTHON WU
HCCIIEIOBATEIILCKOW JIEATENBbHOCTH, MPU 3TOM TPAMOTHO HCMOJb30BAaTh HM3YYEHHBIM MOHATHIHBIN
anmapar M3y4aeMoro pasnena (pU3MKM M COMPOBOXKIATh BBICTYIUICHHWE NpE3eHTAlueld C y4EToMm
0COOEHHOCTEH ayIUTOPHH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoJsinuecTBO 4acoB
Ne i/ HaumeHoBaHue pa3/iesioB U TeEM Kontponbuete  TpakTieckue JaekTpoHHbIe (HU(POBHIE)
B 0
NMPOrpaMmblI Bcero paBoTLI paGoTLI o0pa3oBaTebHbIE PeCYPChI
Pa3nea 1. TemioBble siBJIeHHSA
N bubmuorexa [JOK
11 Crpoenue u CBOHCTBA BeIICCTB ! https://m.edsoo.ru/7f4181ce
bubmunorexa [JOK
1.2 Tenosbie niporecc! 21 . > https://m.edsoo.ru/7f4181ce
HWroro no paszaeiy 28
Pazneu 2. DiiekTpuyeckue 1 MArHUTHbBIE SIBJIEHUS
21 DJIeKTpUYECKUe 3apsiabl. 3apsKEHHBIE Tella U 7 1 bubnuorexa [JOK
' HUX B3aMOJEHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 ITOCTOSHHBIH SJIEKTPUUECKHIA TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6nmoreka [JOK
2.3 MarsuTipie AB1eHus 6 . 15 https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.4 OJICKTPOMATHHTHAA HHAYKIH 4 https://m.edsoo.ru/7f4181ce
Hroro no paszaeny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 3 145

I[TPOI'PAMME
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9 KITIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(POBHIE)

Ne n/n NMPOrpaMmblI Bcero Kontpoasrbie IlpaxTiieckue o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI
Paznen 1. Mexanu4veckue siBJeHUsI
11 MexaHU4YeCKOe IBHKCHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' ONMCAHUS https://m.edsoo.ru/7f41a4a6
. bubmuoreka [JOK
. 20 1
1.2 BsaumorieHcTaue T 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
: 10
13 3aKOHEI cOXpaHeHHs 3 https://m.edsoo.ru/7f41a4a6
HWroro no paszaeny 40
Pa3jen 2. Mexanuveckne KoJieOaHUsl U BOJHbBI
bubmuoreka [JOK
. 7
2.1 Mexanuucciue konedanus 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
. 8 1 3
2.2 Mexarmeckue BOMHbI. 3ByK https://m.edsoo.ru/7f41a4a6
Hroro 1o pazaeny 15
Pa3znen 3. DiieKTPOMATHUTHOE 110JI€ ¥ 3JIEKTPOMATHUTHBIE BOJTHBI
31 DJIEKTPOMAarHuTHOE MOJE U 6 2 bubnuoteka [JOK
' AJEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pazaeny 6
Pa3znen 4. CBeToBbIE IBJIEHUS
bu6mmorexa [IOK
. 2
4.1 3aKOHBI pacpOCTPAHEHHUs CBETA 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3b! U onTUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2
4.3 Paznoxxenue 6enoro cBeTa B CEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro 1o pasaeny 15
Pa3nen 5. KBaHTOBBIE SIBJICHHS
51 HcnyckaHnue 1 TOTJIOIIEHHE CBETa aTOMOM 4 1 bubmmorexa LIOK

https://m.edsoo.ru/7f41a4a6
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52 | Crpocime atouoro szpa 6 ! g dso0.7412426
53 | Anepusic peartum ! ! Ppsim sdson T4 1adas
Hroro 1o pazaeny 17
Pa3zneu 6. IloBTOpUTEIHLHO-00001HAKO NI MO1YJIb
6.1 [ToBTOpeHue u 06001IeHNE COAepKAHUS 9 2 bubnmoreka [JOK
Kypca ¢u3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro mno pazaeny 9
OBILIEE KOJIMYECTBO YACOB I10 102 27

[TPOT'PAMME
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