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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢u3uKe Ha ypOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs COCTABICHA HAa OCHOBE
MOJIOKEHUH M TpeOOBaHUHM K pe3ylbTaTaM OCBOEHHs Ha 0a30BOM ypOBHE OCHOBHOW 0Opa3zoBaTelIbHOM
nporpammel, npenacraBieHHbx B PI'OC 00O, a takxke ¢ yuérom QenepanbHoii paboueil mporpammbl
Bocniutanus v Konuenmuu npernonaBanus yaeoHoro npeamera «Dusnkay.

Copepxanue TporpaMMel 10 (pu3HMKe HampaBlieHO Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYYalOUIMXCS W OpTaHU3alMi0 HM3y4YeHUs (U3MKH Ha JAEATEIHOCTHOW OCHOBe. B
nporpaMme 1o (HU3MKE YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOTO IpeIAMeTa B pealu3aluu TpeOOBaHWI
OI'OC OOO k mIaHHpyeMbIM JMYHOCTHBIM W METAllpeIMETHBIM pe3yibTaTaM OOy4YeHMs, a TaKkKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUYEOHBIX HPEIMETOB Ha YPOBHE OCHOBHOIO OOIEro
o0pazoBaHwUsl.

[Iporpamma mo ¢u3nke ycTaHaBIMBAET pacipeesieHne yueOHOTO MaTepuaia 1o rojgam oOydeHus
(mo xmaccam), mpeuiaraeT MPUMEPHYIO MOCIEI0BAaTENbHOCTh U3YYEHHS TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHUS IPEIMETHOTO COAEPIKAHMSI U YUETE BO3PACTHBIX OCOOEHHOCTEH 00yUaromuxcs.

[Iporpamma mno ¢usmuke pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKON MOMOIIM YYHUTETIO B
co3gaHuu paboyel mporpaMMBbl 10 y4eOHOMY MIPEIMETY.

O®u3nka SBISETCS CHUCTEMOOOPA3YIOUIMM ISl €CTECTBEHHO-HAy4YHBIX Y4eOHBIX TPEIMETOB,
MTOCKOJIbKY (pM3NYECKUE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SIBJICHUM, H3ydaeMbIX XUMUEH, Ouosoruei,
acTpoHOMHEW M (u3uyeckod reorpadueii, BHOCHT BKJAJ B €CTECTBEHHO-HAYYHYIO KAapTHHY MHPA,
MpeloCcTaBsieT Hanbosiee sicHble 00pa3lbl MPUMEHEHHs] HAyYHOTO METOoJa MO3HAaHUS, TO €CTh crocoba
MOJIy4eHUs JOCTOBEPHBIX 3HAHUN O MUDE.

Onna U3 TIaBHBIX 33/1a4 (PU3HUECKOTO 00pa30BaHUs B CTPYKType 00IIero oopa3oBaHusl COCTOUT B
(hopMHUPOBAHUH €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH M HHTEpeca K HayKe Y 00y4JaronInxcs.

WN3yuenne ¢u3ukun Ha  0a30BOM  ypOBHE  TMpeArnojaraeT  OBJIAJeHHE  CIEIYIOIIUMHU
KOMIIETEHTHOCTSIMHU, XapaKTepU3YIOIIMMHU €CTECTBEHHO-HAyYHYIO TPAMOTHOCTD:

®HAY4YHO OOBSICHATH SIBJICHMUS,

® OIICHMBAThH U IIOHUMATh OCOOEHHOCTH HAyYHOTO MCCIIEI0OBAHUS;

® UIHTEPIIPETUPOBATh JAHHBIE M HCIOJb30BaTh HAay4dHbIE OKA3aTeNIbCTBA JUISl MOJIy4EHHUS
BBIBOJIOB.

Lenu u3yueHus: (GU3MKU HA ypOBHE OCHOBHOTO 001Iero oOpasoBaHus omnpenaeieHsl B KoHuenuu
npernojaBaHusi ydeOHoro rmnpeaMera «®Pusznka» B 00pa3oBaTeNbHBIX oOpraHuzanusax Poccuiickoii
Odenepanuu, pealn3yrOINX OCHOBHBIE 00I1€00pa3oBaTebHbIE MPOTPAMMbI, YTBEPKIEHHON pelIeHneM
Komnerun Munucrepcta npocsemienus: Poccuiickoii denepanuu (mporokon ot 3 aexadbps 2019 r. Ne
[1K-4BH).

Heaun n3yyeHus GpU3NKu:

e IprOOpeTeHne HUHTEpeca M CTPEMIJICHHs OOydaloluxcs K HAyYHOMY H3YYEHHIO MPUPOJIBI,

pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® pa3BUTHE NPEJICTABIECHUI O HayYHOM METOJie MO3HAHUSA U (POPMUPOBAHME HCCIIEAOBATEIHLCKOTO
OTHOIIECHHUSI K OKPYKAIOIIUM SIBIICHUSM;

¢ hopMUpOBaHME HAYyYHOTO MUPOBO33PEHHS KaK pe3yabTaTa U3yueHHUs] OCHOB CTPOCHMS MaTepUU U
(byHaMEHTAJIbHBIX 3aKOHOB (PU3UKHY;

¢ hopMUpOBaHHUE MPEJICTABICHUH O pOIM (HU3UKU I Pa3BUTHs JIPYTUX E€CTECTBEHHBIX HayK,
TE€XHUKH U TEXHOJIOTH;



®pDa3BUTHE TMPEACTABICHUH O BO3MOXKHBIX chepax Oymymeir mnpodeccrHoHanbHOMI
NeATEIbHOCTH, CBSI3aHHOM C (U3MKOHM, NMOArOTOBKAa K JalbHEHIIeMy OOY4YeHHI0O B 3TOM
HaIpaBJICHUU.

JlocTkeHre 3TUX IeNield mporpamMMbl 1Mo (pU3MKe Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
o0ecrieynBaeTcsl pEHICHUEM CIIeIyIONINX 3a/1a4:
e [IpHOOpeTEeHNEe 3HAHWA O JUCKPETHOM CTPOCHHWU BEIIECTBA, O MEXaHWYCCKUX, TEIUIOBBIX,
AIEKTPUICCKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
¢ [IPHOOpETEHNE YMCHHI ONHUCHIBATH M OOBSACHATH (PU3UYECKHE SIBICHHS C WCIIOJIb30BAaHHEM
MOJIYYCHHBIX 3HAHUI;
® OCBOCHHE METOJIOB PEIICHHS MPOCTEHIINX PACUYETHBIX 3aJla4 C HUCIOJb30BaHUEM (U3HUECKUX
MoOJIeJIeH, TBOPUECKHUX M MPAKTUKO-OPUCHTHPOBAHHBIX 33]1aY;
® pa3BUTHE YMCHHI HAOIIOAATh PUPOJIHBIC SBICHUS U BBITIOJHATE OIBITHI, JIJAOOPATOPHBIC PAOOTHI
Y DKCTIEPUMEHTAIbHBIC UCCIICIOBAHMSI C MCTIOJIb30BAHUEM U3MEPHUTEILHBIX TIPUOOPOB;
® OCBOCHHE MTPUEMOB PabOTHI ¢ HHPOpMALIUEH PU3NIECKOTO COACPIKAHUS, BKITIOUYask HH(OPMAIHIO O
COBPEMEHHBIX JIOCTHKCHHUSX (U3UKH, aHATU3 U KPUTUIECKOE OIICHUBaHUE WH(OPMAITUH;
®3HAKOMCTBO CO cepamu MpodecCHOHATHPHOU JEATETLHOCTH, CBSI3aHHBIMA C (GU3UKOH, H
COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha JOCTHKCHHIX (PU3HUECKON HAYKH.
Ha n3ydyenue ¢pusuku (6a30BbIH ypOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHusi OTBOIUTCS
238 gacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZIeN0), B 8 kiacce — 68 yacoB (2 4aca B Heneno), B 9
knacce — 102 gaca (3 gaca B HeneInio).

[Ipemyaraembrit B mporpamMMe 1o (u3uke mepedeHb J1a0OpaTOPHBIX PAaOOT M OMBITOB HOCHUT
PEKOMEHIATENBHBIN XapaKTep, yYUTeIb JellaeT BHIOOp MPOBEICHHS JIA00OPATOPHBIX PadOT M OTBITOB C
yu€TOM WHIMBUAYAIBHBIX OCOOCHHOCTEH OOYYalOMIMXCs, CIIMCKAa O3KCIIEPHUMEHTAIBHBIX —3aJlaHHid,
MpeUlaraeéMbIX B paMKaX OCHOBHOTO TOCYIapCTBEHHOTO dK3aMeHa 1o (usuke.

COJEPKAHUE OBYYEHUA
7 KJIACC

Paszpnen 1. @usuka u e€ poJib B NO3HAHNH OKPYKAKIIEr0 MUPa.

®dusznka — Hayka o mpupoje. SABneHus npupoasl. u3ndeckue SBICHUA: MEXaHUUECKUE, TEIUIOBLIE,
ANIEKTPUYECKHE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenne ¢usznueckux BenuunH. Ousndeckue npudopsl. [lorpentHocts
u3MepeHuil. MexayHapoaHas cucTemMa eIMHUII.

Kak ¢usmka u apyrue ecrecTBEHHbIE HAayKH W3Yy4arOT MpHUpoAy. EcTecTBeHHO-Hay4HBIH METOH
MO3HAHUS: HAONIOJIEHUE, TMOCTaHOBKA HAYYHOTO BOIPOCA, BBIABIKEHHWE THUIOTE3, SKCIEPUMEHT IO
MIPOBEpKEe THNOTE3, 00BsICHEHNE Ha0monaeMoro sBieHus. Onucanue GU3NYECKUX SBICHUN C TTOMOIIBIO
MOJeJICH.

Jemoncmpayuu.

1. MexaHu4eckue, TeII0BbIe, DIEKTPUUECKHE, MAaTHUTHBIE, CBETOBbIC SIBJICHHUS.

2. Ousnueckue MpuUOOPHl MU TMpoIeaypa MNPSIMBIX HW3MEPEHUH aHAIOTOBHIM U HU(POBBIM

puOOpOM.

Jlabopamopusie pabomot u onvimol.



OnpeneneHue 1LEHBI JEICHUS  IIKaJbI U3MEPUTEIILHOTO MPUOopa.

N3mepenue paccTossHUM.

N3mepenne 00bEMa JKUAKOCTH U TBEPIOTO Tea.

OrnpezenieHrue pa3MepoB MaJbIX TEJ.

I/I3MepeHHe TEMIICPATYPhI I[IPU MOMOIIU KUJKOCTHOTO TCPMOMETpPA U JaTUUKA TCMIICPATYPHI.
[IpoBenenue ucciaenoBaHus MO MPOBEPKE TMIIOTE3BI: AAJbHOCTh MOJETA IIAPUKA, MYLEHHOTO
TOPU30HTAJIBHO, TEM 00JIbIlIE, YeM 0OJIbILIE BHICOTA ITYCKA.

Pa3nea 2. [leppoHauyanbHble CBeJleHUS 0 CTPOCHHUH BellecTBA.

CTpO@HI/IC BCIICCTBA: ATOMBI W MOJICKYJIbI, UX PasMEPHI. OHI)ITI)I, JOKa3bIBAOIMEC AUCKPETHOC
CTPOCHHE BCUICCTBA.

oukwnNeE

JIBmxeHue yactuil BemecTBa. CBA3b CKOPOCTH JIBMXKCHHS YacTHI[ C Temmneparypoil. bpoyHoBckoe
nBkenue, nuddysus. BzanmonencTBre 4acTuil BeMeCTBa: MPUTSHKEHUE U OTTAIKUBAHHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHHUE Ta30B, KUIAKOCTEH M TBEPABIX (KPHUCTAJUTMUYECKHUX)
Ten. B3auMoCBsA3bp MeXAy CBOWCTBAMH BEIIECTB B PA3HBIX arperatHbpIX COCTOSIHUAX U UX
aTOMHO-MOJIEKYJIIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BO/IBI.

Hemoncmpayuu.

1. HabGmronenue GpOyHOBCKOTO JIBIKECHUS.

2. Habmonenne nuddys3un.

3. HaOmronenwe sBICHUM, OOBICHSIOMIUXCS TMPUTSIKEHUEM WM OTTAIKUBAHHEM YaCTHI]

BEIECTBA.

Jlabopamopnwie pabomel u onvimel.

1. Ormenka quameTpa aToMa METOJIOM PAZIOB (C UCTOJIb30BaHUEM (doTorpaduii).

2. OmbIThl O HAOJIOJICHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThl O OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYISPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHue U B3anMoAeicTBHE TeJl.

Mexannueckoe ABHKeHHE. PaBHOMepHO€ M HepaBHOMepHoe nBuxkeHue. CkopocTth. CpemHss
CKOPOCTh MPU HEPABHOMEPHOM JIBIKEHUU. PacuéT myTu u BpeMeHu IBUKEHUSI.

SIBnenne mHepuuu. 3akoH HHepIMH. B3anmMopeilicTBue Tesl Kak NpUYMHA M3MEHEHHSI CKOPOCTH
IBUKEeHHs Ten. Macca kak Mepa uHepTHOocTH Tena. IlmoTHocTh BemiecTBa. CBA3h IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHHULIEe 00BbEMA BelllecTBa.

Cuita kak xapakTepucThKa B3auMoerncTBus teil. Cuia ynpyroctu u 3akoH ['yka. 3Mepenue cuibl
C TIOMOUIBIO TUHAMOMETpa. SIBJeHHE TAroTeHHus W cuiia TshkecTH. Cuiia TSDKECTH Ha APYruX IUlaHeTax.
Bec tena. HeBecomocth. CroxeHHe CUII, HANPaBICHHBIX 1O OJHOU MpsMoil. PaBHOIEHCTBYOIMIAs CHIL
Cuna tpenus. TpeHre CKOIbKEHUS U TPEHHUE OKOos. TpeHre B MPUpPO/Ie U TEXHUKE.

Hemoncmpauuu.

Habmronenne MexaHu4ecKoro IBHKEHHS Tela.

N3mepenue ckopoCcTH MPSMOIUHEHHOTO JBUKCHHUS.

Habmronenue sSBJIeHMS HHEPITUH.

Habmonenne n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUU TeTl.

CpaBHeHHE Macc M0 B3aUMOJICHCTBHUIO TEl.

CrnosxeHue cull, HapaBIeHHBIX 110 OJTHOW MPSIMOH.

Jlabopamopuwvie pabomot u onvimol.

1. OmpeneneHne CKOPOCTH PABHOMEPHOTO JABWXKEHUs (IIapuka B KHAKOCTH, MOJIETHU
ANEKTPUYECKOTO aBTOMOOMUIIS M TaK Jaee).

o Uk wnNeE

2. OmnpezeneHue cpeaHel CKOPOCTH CKOJIbKEHUS OpycKa MIIH IIapUKa M0 HAKJIOHHOM MIOCKOCTH.



Onpenenenre MIOTHOCTH TBEPIOTO TeENA.

OneITHI, JAEMOHCTPUPYIOIINE 3aBUCHMOCTh pacTsOKeHUs (nedopMaiuu) TPYKUHBI  OT
IIPUIIOKEHHOMN CHUJIBI.

OnepIThl, JAEMOHCTPUPYIOLIME 3aBUCUMOCTb CHUJIbI TPEHHMS CKOJIBKEHUS OT Beca Telna U
XapakTepa COIPHKACAIOIINXCS IOBEPXHOCTEH.

Pasnen 4. /laBjienue TBEPABIX TeJl, s KHAKOCTEH U ra3oB.
JaBnenue. CrnocoObl yMEHBIICHHS W yBeIW4YeHUs JaBieHus. [laBnenue raza. 3aBUCUMOCTH

naBieHUsl Ta3za oT oO0béMma, Ttemmeparypbl. [lepenmavya naBieHus TBEPABIMH TEIaMU, XUIKOCTAMHU U
razamu. 3akoH Ilackams. IImeBMaTHyeckue MallvHbBI. 3aBUCUMOCTH JaBJICHUA XUIAKOCTU OT FJIY6I/IHBI.
IM'uapocratuyeckuii mapagokc. CooOriaroniuecs cocyasl. [ uapaBinueckiue MEXaHu3MBbl.

AtMmocdepa 3emsin u atMocdepHoe maBieHue. [[pudrHBI CyIIEeCTBOBaHUS BO3IYIITHON 000JIOUYKH
3emnu. OmneiT Toppudennu. W3mepenue atMochepHOro maBieHHUSA. 3aBUCHUMOCTb aTMOC(EPHOTO

JABJICHUS OT BBICOTHI HaJl YypoBHEM Mops. [Ipubops! 11st u3Mepenus atMoc(hepHOro JaBICHUSI.

JleficTBHE KMJIKOCTH W Ta3a Ha MOTPYKEHHOE B HUX Teso. BeiTamkuBaromias (apXxumenoBa) CHia.
3akon Apxumena. [InaBanue ten. BozmyxoriaBanue.

Hemoncmpayuu.

o Uk wnNeE

3aBUCHUMOCTD JABJICHUS I'a3a OT TEMIIEPATYypPHI.

[Tepenada naBneHUs KUIKOCTHIO M Ta30M.

Coobmmaronmecs: CoCy/bl.

I'mppaBnnuecknii npecc.

[IposiBnenue neicTBUs aTMOC(HEPHOTO AABJICHHUS.

3aBUCHMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00bEMa MOTPYXKEHHOM YacTh Tejla U IUIOTHOCTH
HKUIKOCTH.

PaBeHCTBO BBITATKUBAIONIEH CHJTBI BECY BHITCCHEHHOM KUIKOCTH.

VYcnoBue miaBaHus TeN: TUIAaBaHWE WIIM TOTPY)KEHUE Tel B 3aBHCHUMOCTH OT COOTHOILIEHHS
IJIOTHOCTEH Tena U )KUIAKOCTH.

Jlabopamopnuwie pabomel u onvimel.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa MOTPYXKEHHOW B YKHJIKOCTh YaCTH
Tena.

Ornpenenenre BHITATKUBAIONICH CUIIBI, JCHCTBYIOIICH Ha TEJO, MOTPYKEHHOE B )KUIKOCTD.
[IpoBepka HE3aBHCHUMOCTH BBITAIKUBAIOIICH CHIIBI, NEHCTBYIOIIEH HAa TENO B JKHIAKOCTH, OT
MAacchl Tena.

OnbIThI, TEMOHCTPUPYIOIINE 3aBHCHUMOCThH BBITAJIKUBAIOUICH CHIIBI, AEMCTBYIOIIECH Ha TEJIO B
KUAKOCTH, OT 00BEMA MOTPYKEHHOM B KUIAKOCTh YACTU TEJA U OT IJIOTHOCTHU KUAKOCTH.
KonctpynpoBanue apeoMmerpa WIM KOHCTPYMPOBAHME JIOAKH U ompeeneHue  eé
Ipy30M0IBEMHOCTH.

Paznea S. PaboTra m MOIIHOCTB. JHEPIHsl.

Mexanuyeckasi pabota. MOITHOCTb.

[IpocThie MexaHM3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBWio paBHOBecus pbluara.
[IpumeHeHne mpaBuiia paBHOBECHs pblyara K Oyoky. «3onoToe mpaBuio» Mexanuku. KIIJ[ mpocTeix
MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckasi sHeprud. Kunernueckas u noteHuuanbHas sHeprus. [IpeBpaienne ogHOro BHUIa
MEXaHUYECKOM PHEPTUHU B IPYroil. 3aKOH COXPAHEHHUSI SJHEPTUHU B MEXAHUKE.

Jemoncmpayuu.

1.

IIpumepbl NpOCTHIX MEXAHNU3MOB.

Jlabopamopuwvie pabomot u onvimol.



1. Omnpenenenue pabOTHl CHIBI TPEHUS IMPH PaBHOMEpPHOM  JIBIJKCHMM  Tejla 110
TOPU30HTAJIBHOM IIOBEPXHOCTH.

2. MHccnenoBanue ycliOBUK paBHOBECHS pblyara.

N3mepenue KII/] HaKIIOHHOM TIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPIUH.

w

8 KJIACC

Pa3nen 6. TenyioBble ABJIEHHUS.

OcCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO--KMHETHUYECKOW TEOpUHM CTPOCHMs BemecTBa. Macca u
pazMepsbl aTOMOB i MOJIEKYI. OnBITHI, TOATBEPIKIAIOIIIHE OCHOBHEIE ITOJIO>KEHUS
MOJIEKYJIIPHO-KUHETHYECKON TEOPHH.

Mogenu TBEPAOTO, KHAKOTO W Ta3000pa3HOTO COCTOSIHUM BemiecTBa. Kpucrammueckue u
amopdubie Tena. OOBSCHEHHE CBOWCTB Ta30B, JKUJIKOCTEM W TBEPABIX TEN HAa OCHOBE TOJIOKCHHI
MOJIEKYJIIPHO--KUHETUUECKOU Teopur. CMaunMBaHUE U KalWUISIPHBIE sIBJICHUs. TeIioBoe paclIupeHue u
cKaTue.

Temmnepatypa. CBsi3pb TeMmepaTypbl CO CKOPOCTHIO TEIIOBOTO JBMKEHHUS YacTHIl. BHyTpeHHss
sHeprus. CrocoObl M3MEHEHUsI BHYTPEHHEW HDHEPruu: TEIUlonepesadya W CoBepiieHue padboThl. Buibr
TETUTOTIEPEIauy: TEIIONMPOBOAHOCTh, KOHBEKITUS, H3TyUeHHUE.

KonuuecTBo TemioTel. Y aenbHas TEMIOEMKOCTh BEIeCTBA. TerI000MEeH U TEIJIOBOE PaBHOBECHE.
VYpaBHeHue TerioBoro Oanmanca. IlnaBiaeHue W OTBepACBaHWE KPUCTAUIMUECKHX BEIIECTB. YenbHas
teriota ruiaBieHus. [lapooOpasoBanue u koHzaeHcanws. Mcmapenwe. Kumenuwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMITEPATyPhl KUTIEHUS OT aTMOC(EPHOTO JTaBIICHUS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIMBA. Y IeIbHasl TEMI0Ta CTOPaHUSL.

[Tpunnumer padotsl TemnoBbix apurareneid KIIJ[ TtemmoBoro npurarens. TemmoBble nBUTAaTenyd M
3al[uTa OKPYKarolel Cpeibl.

3aKOH COXpaHEHHMS U MPEBPAILCHUS SHEPTUU B TEIUIOBBIX MTPOIIECCaX.

Jemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JIBHYKEHUS.
Ha6mronenue auddysun.
HalGnronenue siBIeHU A CMauyMBaHUS ¥ KalTWJUISIPHBIX SIBICHUH.
Hab6nrogenue TenioBoro pacuiapeHus Tel.
W3menenue naBieHus ra3a Mpyu K3MEHEHUH 00bEMa M HArpEeBaHWU WJIH OXJIKICHUU.
[IpaBuna n3mepeHus TemMneparypsl.
Bunael Tenonepenauu.
OxJaxiIcHue IPH COBEPIICHUH PaOOTHI.
Harpeanue npu coBepiiieHHN padOThl BHEITHUMH CHUIIAMH.
. CpaBHEHUE TEMIOEMKOCTEN pa3InUHbIX BEILIECTB.
. HaOmronenue KumeHwus.
. Habmonenue nocrosiHCTBa TeMIIEpaTyphl MPH TUIaBICHUH.
13. Mojenu TEeIUIOBBIX ABUTATEIICH.
Jlabopamopusie pabomot u onvimol.
1. OnbIThl O 0OHAPYKEHUIO NEHCTBUS CHUIJT MOJICKYIISIPHOTO TIPUTSKEHUSI.
2. OneITHI IO BRIPAITMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM UJIK caxapa.

O NoUhWNRE

[ S
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3. OmpITel TO HAOMIONCHHUIO TEIJIOBOTO pacHIMpeHusi  Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

4. OrmpeneneHue JaBieHUs BO3ayXa B OaIJIOHE IIITPHLIA.

5. OnbIThl, AEMOHCTPHUPYIOIINE 3aBHCUMOCTh JABIICHHUS BO3JyXa OT e€ro o0bEMa M HarpeBaHUs
WM OXJIQXKICHUS.

6. IlpoBepka TUNOTE3bl JMHEHHOW  3aBUCUMOCTH  JUIMHBI ~ CTOJIOMKA  JKUJKOCTH B
TEPMOMETPHYCCKON TPyOKE OT TeMITepaTypHhI.

7. HaOnronenue M3MeHEHUs BHYTPEHHEH SHEpPruM Teja B pe3ylbTare TEIIonepenayd U padoThl
BHEIIIHUX CHJL.

8. HccnenoBaHue siBIEHUS TEIJIOOOMEHA MTPU CMEUIMBAHUM XOJIOIHOM U ropsiuei BOAbI.

9. OmpezneneHue KOJMWYECTBA TEIJIOTHI, MOJYYEHHOTO BOJAOW NpU TEIIOOOMEHE € HarpeTbiM
METAJUTMYECKUM ITUTUHAPOM.

10. Omnpenienenye yieabHOM TEMI0EMKOCTH BEIIECTBA.

11. UccnenoBanue mpouecca NCnapeHus.

12. OmnpenienieHne OTHOCUTENBHOM BIaKHOCTH BO3yXa.

13. Onpenenenue yaenbHON TEIUIOTHI IUIABICHUS JIbJA.

Paznea 7. DuiekTpuyeckue ¥ MATHUTHbBIE SIBJICHUS.

DnekTpuzaius Ten. J[Ba pojia 2IeKTpUYECKUX 3apsaaoB. B3auMoielicTBre 3apsKEHHBIX Tel. 3aKOH
Kynona (3aBUCUMOCTh CHIJIBI B3aUMOJCHCTBHUS 3apSOKCHHBIX TEJT OT BEJIMYMHBI 3aps/IOB U PACCTOSTHUS
MEeXAY TeJlaMu).

Onektpuyeckoe 1mosie. Hanpsok€HHOCTh  anekTpuueckoro moJist.  [lpuHImn — cyneprno3uiuu
ANEKTPUYECKHUX MOJIeH (Ha Ka4eCTBEHHOM yPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTApHBIM 3iekTpuueckuid 3apsg. CTtpoeHue aroma.
[IpoBOAHMKY M AMDIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUECKOTO 3aps/ia.

DJIEKTPUYECKHUI TOK. YCIIOBHS CYIIECTBOBAHMUS AJIEKTPUUECKOTO TOKA. MICTOYHMKHU MOCTOSIHHOTO
ToKa. JIeWCTBUS DIIEKTPUUECKOTO TOKa (TETUIOBOE, XMMHYECKOE, MArHUTHOE). DJEKTPHUYECKHUN TOK B
KUJKOCTAX U raszax.

Onektpuueckas nenb. Cuia Toka. DJEKTpuuecKoe HarpsbkeHrne. CONpOTHUBIIEHHE IMPOBOJIHUKA.
VYnenbHOEe compoTUBIEHUE BemlecTBa. 3akoH Owma ana  ywactka nenu. [locnemoBarensHoe U
rapajuieJIbHOE COEIMHEHNUE NTPOBOIHUKOB.

Pabota m MOIIHOCTH 3JIEKTpUUYECKOTO ToKa. 3akoH JIkoyms—JleHna. DieKkTpuyeckue LEenu U
MOTpeOUTENH dNEKTPHUUECKO sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTrosiHHbIE MarHuThl. B3anMozeiicTBUE MOCTOSHHBIX MAarHUTOB. MarHutHoe mnoje. MaraHutHoe
noje 3eMJIM M €ro 3HaueHue Ui ®u3HU Ha 3emue. OnbeIT Dpcrena. MarHuTHOE MoJie 3JIEKTPUYECKOTO
ToKa. [IprMeHeHne 3JIeKTpOMAarHuTOB B TeXHUKE. JlefiCTBME MAarHUTHOTO MOJIsI HA TPOBOJHUK C TOKOM.
DNEeKTpoABUTraTENb IOCTOSTHHOTO TOKa. Vcnoyib30BaHue 371eKTpOoABUTaTENIeH B TEXHUYECKUX YCTPOUCTBAX
Y Ha TPaHCHOpTE.

Omnbitel @apanes. SIBieHue 3eKTpoMarHUTHON MHAYKIUU. [IpaBuio JleHua. DnekTporeHepatop.
CriocoObl MOTyYeHUsl DIIEKTPUUYECKON HSHEPruu. DJNEKTPOCTAHIIMM HAa BO30OHOBISEMBIX HCTOYHHMKAX
SHEPrUH.

Jemoncmpayuu.

1. DnexTpuzauus Tel.

JIBa pojia ANEeKTPUUECKUX 3apsiI0B M B3aUMOJICHCTBUE 3apsKEHHBIX Tell.

3. YCTpOHCTBO U ACUCTBUE IEKTPOCKOIIA.
4. DnexTpocTaTHYecKas MHIYKIIHS.
5. 3akoH COXpaHEHUs HIEKTPUYECKUX 3apsI/IOB.



[IpOBOIHUKH U TUDTIEKTPHUKH.

MoienupoBaHUE CUIIOBBIX JJUHHUM 3JIEKTPUUECKOTO TOJIS.
M CcTOYHMKH ITOCTOSIHHOT'O TOKA.

JIeNCTBHS DIIEKTPUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B )KHJIKOCTH.

. I'a30BBI1#1 pazps.

. I3MepeHune cuiibl TOKa aMrepMeTpoM.

. I3mepenue 351eKTprYecKoro HanpsKeHNs: BOJIbTMETPOM.

. Peocrar u mara3uH cOnpOTHBIICHUN.

. B3anmoieficTBre OCTOSTHHBIX MarHUTOB.

. MoaennpoBaHre HEBO3MOKHOCTH PA3EIICHHS TIOJI0COB MATHUTA.

. MoaennpoBaHre MarHUTHBIX TOJIEW ITOCTOSIHHBIX MAarHUTOB.

. OnbIT Dpcrena.

. MarautHoe nose Toka. DJIeKTpOMarHur.

. JlelicTBME€ MarHMTHOTO MOJISI HA MPOBOIHUK C TOKOM.

. DIIEKTPOABUTaTENb MOCTOSHHOTO TOKA.

. UccnenoBanue sSBIIEHUS 371€KTPOMArHUTHOM MHIYKIIMH.

. OnbrTer @apages.

. 3aBUCHMOCTb HaIlpaBJICHUS WHIYKIIMOHHOTO TOKA OT YCIOBUM €r0 BOSHUKHOBEHHS.
25.

DJeKTpOTeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomel u onvimel.

o Uk wnNeE

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.

OnbIThI 10 HAOTIOACHUIO JEKTPU3AINH T UHIYKIUEH U IPU CONPUKOCHOBEHUH.
HccnenoBanue AeCTBUSA AIEKTPUYECKOTO MOJIS Ha TPOBOIHUKHU U TUAJIEKTPUKH.

CoOopxka u mpoBepKa pabOThI AMEKTPHUIECKON IETH MOCTOSHHOTO TOKA.

W3mepenue u peryampoBaHue CUIbI TOKA.

N3mepenue u peryaupoBaHue HapsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa, HWAYLIETO 4YEpe3 PE3UCTOP, OT COMPOTUBICHUS
pe3UCTOpa U HANPSHKEHUS Ha PE3UCTOPE.

OnbIThl, AEMOHCTPUPYIOIIHE 3aBUCUMOCTbH 3JIEKTPUYECKOIO CONPOTHUBIICHHS MPOBOJHHMKA OT
€ro JUIMHBL, IUIOIIA 1 HOMEPEYHOr0 CEYeHHs U MaTepurara.

[IpoBepka mnpaBuia CIOKEHHS HAINPSHKEHUHA NPHU IOCIEI0BATEIIBHOM COEIUHEHUU JBYX
PE3UCTOPOB.

[IpoBepka npaBuia AJis CUJIbI TOKA MIPU NapAJIICIIBHOM COECAMHEHUU PE3UCTOPOB.

Omnpenenenre pabOTHI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.

OrnpeneneHre MOUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACIAEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UYILIETO Yepe3 JIAMIIOUKY, OT HAIIPSKEHUS Ha HEll.
Omnpenenenue KIIJ[ narpeBarensi.

HccnenoBanne MarHUTHOTO B3aUMOJIEHCTBUS TIOCTOSIHHBIX MarHUTOB.

W3yueHre MarHUTHOTO MOJIsl IOCTOSTHHBIX MarHUTOB IIPU UX 0ObEMHEHUH U Pa3/IeIeHUH.
HccnenoBanue nefCTBUSA IIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

OneIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOAEHCTBHS KaTyIIKK C TOKOM M MarHUTa
OT CUJIBI TOKA U HAIIPABJICHUS TOKA B KaTYILKE.

W3ydeHne neicTBYUsI MarHUTHOTO T0JISI HA TIPOBOJIHUK C TOKOM.

KoHcTpynpoBanue 1 n3ydeHue padoThl HJIEKTPOABUTATE.

N3mepenue KIIJI anexkTpoaBUrareaIbHOM yCTaHOBKH.



21. OnpITBl 1O  UCCJIEIOBAHUIO  SIBJICHUS ANEKTPOMATHUTHOMN WHIYKIUU:
HCCJIEIOBAaHUE U3MEHECHUI 3HAYCHUS U HAPABJIEHUS MHAYKIIMIOHHOTO TOKA.

9 KJIACC

Pasnen 8. Mexanuveckne siBJIeHHS.

Mexannueckoe JBumxkeHue. MarepuanbHast Touka. Cucrema orcuéra. OTHOCUTENIBHOCTD
MEXaHMYECKOI0 JBHKEHUSA. PaBHOMEPHOE NMPSAMOJIMHEHOE NBMKeHUE. HepaBHOMEpHOE PSMOIMHENHOE
nBrkeHue. CpeHsis U MTHOBEHHAs CKOPOCTh TeJla IIPU HEPABHOMEPHOM JIBUKEHUH.

VYckopenue. PaBHOyckopeHHOe TpsiMoJiMHEWHOe JBwkeHue. CBoOomHoe mazeHue. ONBITHI
lanunes.

PaBHOMepHOE ABWXEHHE MO OKpykHOCTH. [lepuon u yactorta obpamienus. JIuneitHas u yrioBas
ckopocTH. LleHTpocTpeMuTeabHOe YCKOPEHHE.

IlepBoiit 3akoH HerotoHa. Btopoit 3akon Hserorona. Tpermit 3akoH Hserorona. IIpuHnmmn
CYIEPIO3UINH CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cuiia TPEHHS CKOJIBKEHMS, CUjla TPEHUS IOKOS,
JpYTUe BUIBI TPEHUS.

Cuna TSHKECTH M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpEHHE CBOOOJIHOTO TajeHus. J[BrkeHue
ria"eT Bokpyr Cousnna. IlepBast kocMudeckasi ckopocTs. HeBecoMocTh U mieperpysKu.

PaBHOBecne martepwasibHONW TOUYKH. AOCONIOTHO TBEpHoe Teno. PaBHOBecme TBEpmOTO Tema ¢
3aKpEIUIEHHOM 0ChI0 BpaiieHuss. MoMeHT cuiibl. LIeHTp TshkecTu.

Nmnynec Tena. U3menenue umnyibca. UMnynbe cuibl. 3aKOH COXpaHEHUs UMITy/bca. PeakTuBHOE
JBUKEHHUE.

Mexanuveckasi paboTa ¥ MOITHOCTh. PaboTa Chil TSHKECTH, YIPYrocTH, TpeHus. CBs3b DHEPTUU U
paboTsl. [loTeHnanbHas sHeprus Tena, NOJHATOTO HaJ MOBEPXHOCTHIO 3eMiH. [loTeHnanbHas sHeprus
cxarod npyxuHbl. Kunernueckass sHeprusi. Teopema O KHMHETHYECKOM SHEPrUU. 3aKOH COXPAHEHUS
MEXaHUYECKOM YHEPTUN.

Jemoncmpayuu.

1. HabmroneHue MEXaHU4ECKOTO JIBHKEHHS Tella OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE NyTel U TPACKTOPUM ABMXKEHUS OJHOTO M TOTO XK€ TeJla OTHOCUTEIILHO Pa3HbIX Tell
oTcuéra.

N3mepenune ckopocTy U yCKOPEHUS IPSIMOJIMHEWNHOTO IBUKEHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKECHHUS.
Habnroenue ABM>KEHUS TENa M0 OKPYKHOCTH.

owukw

Ha6J'IIOI[eHI/Ie MCXaHUYCCKHUX HBHCHHﬁ, MMPOUCXOAIIUX B CHUCTEMC otcuéTa «Temexkar IIpu eé
PaBHOMEPHOM U YCKOPCHHOM ABUKCHHUU OTHOCUTCIIBHO KaOuHeTa (1)I/I3I/IKI/I.

~

3aBUCHUMOCTh YCKOPEHHMsI TeJla OT Macchl TeNla U JICHCTBYIOIIEH Ha HEro CUJIbL.
HaGnronenue paBeHCTBa CHII IPU B3aUMOJIEHCTBUY TEJ.

9. H3MmeHeHue Beca Tena pU YCKOPEHHOM JIBUYKEHUHU.

10. Ilepenaua ummnynbca Ipu B3aUMOJICHCTBUU TEJ.

11. IIpeoOpa3oBaHus SHEPTUH MTPU B3aUMOJICHCTBUHN TE.

12. CoxpaHeHue UMITYJIbCa IPU HEYIPYTOM B3aUMOJCHCTBHH.

13. CoxpaHeHue UMITyJIbca IpU aOCOJIFOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HaOmro/ieHNe peakKTUBHOTO JIBUKECHUS.

15. CoxpaHeHre MEeXaHUYECKOM SHEPTUH PU CBOOOTHOM Ta/ICHHUH.
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16. CoxpaHeHue MEXaHUYECKOW HSHEPruu IIPU JBWKCHUU Telna II0J JACUCTBUEM
MPY>KUHBL.

Jlabopamopusie pabomot u onvimeol.

1. KoncTpyupoBaHue TpakTa il pa3roHa U JaJlbHEHIIET0 PABHOMEPHOIO JBMKEHUS IIAPUKA WIH
TCICKKHU.

2. OmpeneneHue cpeHEd CKOPOCTU CKOJIBKEHUS OpycKa WIM JBUKEHUS IIapUKa MO0 HAKIOHHON
TUTOCKOCTH.

3. OmnpezneneHue yCKOPEHUs Teja MPH PAaBHOYCKOPEHHOM JABIDKEHHH 1O HAKIIOHHOH IJIOCKOCTH.

4. UWccnenoBaHue 3aBUCHMOCTH IYTH OT BPEMEHUM IPU PABHOYCKOPEHHOM JBMXKEHUM 0e€3
HA4aJIbHOW CKOPOCTH.

5. IlpoBepka rUmOTE3bI: €CIH MPH PAaBHOYCKOPEHHOM JIBWKCHHUU 0€3 HaYaJIbHOW CKOPOCTH MYyTH

OTHOCATCA KaK pAJ HEYETHBIX YHCCJl, TO COOTBETCTBYIOIIUE NPOMEKYTKH BPEMCHHU O AMHAKOBBI.

HCCHGI[OBaHHC 3aBUCUMOCTH CUJIbI TPCHHUA CKOJILKCHUA OT CUJIBI HOPMAJIbHOT'O JaBJICHHA.

Omnpenenenue kKodPpPUIIMEHTA TPEHUS CKOTBKEHUS.

Onpenenenne KECTKOCTU MPYKUHBI.

© 0N

Omnpenenenne pabOTHI CHIBI TPEHUS TIPH PAaBHOMEPHOM JBHKEHUHU Tella M0 TOPU30HTAIBLHOMN
TTOBEPXHOCTH.
10. Onpenenenue pabOThHI CHIIBI YIIPYTOCTH MPHU MOABEME TPy3a C UCIIOIH30BAHUEM HETIOIBIYKHOTO
M TIOIBIKHOTO OJIOKOB.
11. M3yyeHune 3aK0HA COXPAHEHUS SHEPTHUU.
Pa3nen 9. Mexann4yeckue KoJ1e0aHUS M BOJIHBI.
KonebartenbHoe asuxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUIl: Iepro/1, 4acTOTa, aMILTUTYAA.
MareMaTuueckuii ¥ Mpy>KHHHBIA MasTHUKA. [IpeBpalienne s3Hepru Ipu KoJieOaTeIbHOM JBUKCHUH.
3aryxatomue Kosebanus. BerayxaeHnsie konebanus. Pesonanc. Mexanndeckue BosiHbI. CBOMCTBA
MEXaHUYEeCKUX BOJH. I[IpomosibHBIE W mMoOnepedHble BOJHBL. JIMHA BOJMHBI M CKOPOCTh €€
pacnpocTtpaHeHHs. MexaHn4ecKue BOJIHBI B TBEPJIOM TeIl€, CEHCMHUYECKHUE BOJIHBI.
3Byk. ['poMKoOCTh 3ByKa U BeIcOTa TOHA. OTpaskeHue 3ByKa. MIHppa3ByKk U ylnbTpa3ByK.
Jemoncmpayuu.
Habmonenue xoneGanuii Tei moj 1eHCTBUEM CHIIBI TSHKECTH U CHIIBI YIPYTOCTH.
Habmonenue xoneGanuii rpy3a Ha HUTH U Ha IPYKUHE.
Habmoenue BBIHYXIEHHBIX KOJIEOaHHM U pe30HaHCa.
Pacrmipoctpanenue mpoJoabHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
Habmtonenue 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI1 pe30HaHC.
Jlabopamopnwie pabomuot u onvimel.
1. OmpeneneHue 4acTOThI U IEpUOAa KOJIeOaHUN MATEMAaTUYECKOTO MasTHUKA.

OV s wWwNE

2. OnpeneneHHe YaCTOTHI U IICpHUOaa KoJIeOaHHH MPY>XUHHOI'O MasgTHHUKA.

3. HccaenoBaHue 3aBHCHUMOCTHU nepuoaa KOJIeOaHHH MOABCIICHHOI'O K HHUTU I'Ppy3a OT IJIMHBI
HHUTH.

4. HccnegoBaHue 3aBUCUMOCTH nepuoaa KoJIeOaHMI IMPY>XXUHHOTI'O MadTHHUKA OT MAaCCBI I'py3a.

HpOBepKa HE3aBUCUMOCTHU TI€pUOaa KoJIeOaHMI Tpy3a, HOABCHICHHOTO K HUTHU, OT MACCBhI I'py34a.

6. OHLITH, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTH IICPpHUOIa KoJIeOaHMH MNPpY>KUHHOI'O MAasATHHUKA OT
MacCChI I'py3a U JKECTKOCTHU MMPY>XUHBIL.

v

7. H3mepeHue yckopeHHs! CBOOOHOTO MaJACHUsI.
Pa3nes 10. DneKTpOMArHUTHOE MOJIe M 3J1eKTPOMATHUTHBIE BOJIHBI.
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DneKTpOMarHuTHOE noJie. DJIEKTPOMarHUTHbIE BOJIHBI. CgoiicTBa
AJIEKTPOMArHUTHbIX BOJH. IlIkana a1exkTpoMarHUTHBIX BOJIH. Mcnosp30BaHuE JIEKTPOMArHUTHBIX BOJIH
JUIsL COTOBOM CBSI3U.

DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoJiHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.

2. BoJiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. H3y4yeHue CBOMCTB AIEKTPOMATHUTHBIX BOJH C IOMOIIBI0 MOOHIBHOTO TenedoHa.

Pasnen 11. CBeToBbIe SIBJIEHUS.

JlyueBast monenb cBeta. Mctounuku csera. IIpsiMonnHeliHOe pacnipocTpaHeHHE CBeTa. 3aTMEHMUS
Comnnna u JIyasl. Otpaxxenue cBeta. [1nockoe 3epkaio. 3aKoH OTpaKEHUs CBETA.

[Ipenomnenue cBeta. 3akOoH mpejoMiieHHs cBeTa. llogHOe BHYTpeHHEEe OTpaKeHHE CBeTa.
Hcnonb30BaHne NOJHOTO BHYTPEHHETO OTPAaKEHUs B ONTHYECKUX CBETOBOAX.

Jlunza. Xonx nydeit B muH3e. OnTudeckas cuctema oroamnmapara, MUKpOCKOIa U Teieckona. ['ma3
KaK OINTHYecKas cucreMa. ban3opyKkocTh U AaTbHO30PKOCTb.

Paznoxenune Oenoro ceera B crnekTp. OmbiTel HbioToHa. CrnokeHue CHEKTpalbHBIX IIBETOB.
Jucnepcus cera.

Hemoncmpayuu.

[IpssMonMHENHOE pAacIIPOCTPAHEHHE CBETA.

OtpaxxeHue cBera.

[Tonyuenue n3006pakeHuit B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

OnTHYeCKUN CBETOBOJI.

Xon tydeid B coOuparomei JTruH3e.

Xo ny4der B pacCEerBAIOIIEH JIMH3E.

[Tonyuenue n3006pakeHHi ¢ TOMOIIBIO JINH3.

NGk WN R

. Ilpunuun aeictBus oToarnmapara, MUKPOCKOIIa U TEJIECKOTIA.

10. Mogens riasa.

11. PaznoxeHue 6e10ro cBeTa B CIIEKTD.

12. [lonyuenue 6e10ro CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie pabomuot u onvimel.

1. HccnenoBaHue 3aBUCHMOCTH yIJla OTPAXKEHUsI CBETOBOTO JIy4a OT yrjla aJeHUsl.

2. UM3yyeHue xapaKTepUCTHK U300paKeHUs MPEAMETa B TUIOCKOM 3epKalie.

3. HccnenoBaHue 3aBUCMMOCTH yrja MPEIOMIIEHHs] CBETOBOTO Jiyda OT YIJIa NaJCHUsS HAa TPaHHULIE

«BO3yX—CTEKIJIO».

4. TlomyyeHue u300pakeHUN C TOMOIIBIO COOMPAIOIIEH TUH3HI.

5. Omnpenenennie POKYCHOTO PACCTOSHUS U ONITUYECKOM CHITBI COOMPAIOIIEH JIMH3HI.

6. OMBITHI IO PA3TIOKEHUIO OETOTO CBETA B CHIEKTP.

7. OmBITH IO BOCHPUSTHIO [IBETA TPEIMETOB MPHU MX HAOIIOACHUN Yepe3 IIBETOBbIE (PHIBTPHI.

Pasznen 12. KBanToBbIe IBJICHHS.

OnwiTel Pesepdopna u mnanetapuas mojnens aroma. Mogens atoma bopa. Hcemyckanwe u
norJyionieHue ceera atomoM. KBantel. JIuneluaTsie CIEKTpHI.

PagnoaktuBHOCTh. Anb(a-, Oeta- u ramma-usnydenus. CTpoeHue aToMHOro sapa. HykmoHHas
MO/IeNIb aTOMHOTO sAjipa. M3otomnsl. PagnoaktuBHbie npespaiienus. [lepuon nomypacnaga aTOMHBIX SiAEp.
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SAnepHsle peakuuu. 3aKkOHBl COXpPAaHEHMsI 3apsJOBOIO M MAacCOBOIO YHCEN. DHEPIHsl CBS3U
aTOMHbIX snep. CBsi3b Maccel M 3Hepruu. Peaknuu cuHre3a U JeneHus snuep. VIcTOuHuKM sHEpruu
ConHua u 3B€37.

SAnepHas sHepretuka. JlecTBUS paAMOAKTUBHBIX U3JIy4CHUN Ha )KUBbIC OPTAHU3MBI.

Jemoncmpayuu.

CrieKTphl U3JIy4yeHUs U TOTJIOICHHUSI.
CrieKTphl pa3aIu4HbIX a30B.

CriexTp BoAOpoO/Ia.

HabGnronenue tpexoB B kamepe Buibcona.
Pabora cuérunka HOHU3UPYIOMIUX U3TYyUCHU.

oukwnNeE

Perucrpanus u3mydeHus MpUPOIHBIX MUHEPAIOB H MTPOIYKTOB.

Jlabopamopnuie pabomel u onvimel.

1. HabmroneHue CIUIOMIHBIX U JIMHEWYAThIX CHEKTPOB U3JIy4EHUS.

2. HccnenoBaHue TpPEKOB: HW3MEPEHUE SHEPrUM YACTHIBl IO TOPMO3HOMY MNyTH (1O

¢doTorpadusim).

3. Msmepenue paguoakTUBHOTO (poHa.

IloBTOpHUTEIHLHO-06001IA0IIIUI MOIYIb.

[ToBTOpHUTENBHO--0000MAOIIMIT  MOAYIh TpPEIHA3HAYECH YIS CHUCTEMAaTH3allid W 000O0IIeHUs
MIPEIMETHOTO COJIEP’)KaHUsl U ONBITa JIEATEIbHOCTH, NMPUOOPETEHHOIO IPU H3YUYEHUH BCEro Kypca
¢bu3ukM, a TaKXkKe A TNOJrOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY »5K3aMeHy Mo (Hu3uKe s
00yJaroIMXxcsi, BRIOPABIINX 3TOT YIYCOHBIN MPEIMET.

[Ipy u3ydyeHUH NAHHOTO MOJYJS pPEaNUu3yloTCs U CHUCTEMATHU3UPYIOTCS BHbI ACSITEILHOCTH, Ha
OCHOBE KOTOpBIX OOecneunBaeTcs JOCTHIXKEHHE TMPEAMETHBIX W METalmpeIMETHBIX IUIAHUPYEMBIX
pe3ynbTaToB 00y4YeHUsI, POPMUPYETCS €CTECTBEHHOHAY4YHas TPAaMOTHOCTh: OCBOEHHE HAyYHBIX METOJIOB
WCCIIEIOBAHUS SIBJICHUN MPUPOJIbl U TEXHUKU, OBJAJCHUE YMEHUSMU OOBSCHATH (DU3HUECKUE SBICHUS,
MIPUMEHSIS TOTy4YCHHbIE 3HAHUS, PelIaTh 3aJaul, B TOM YHCJIe KaYeCTBEHHbIE M SKCIIEPUMEHTAIIbHBIE.

[IpuHIMNHATBEHO AESTEILHOCTHBIN XapaKTep NaHHOTO pasjiesia peaju3yercs 3a C4ET TOro, 4ro
oOyuaronuecs BBIMOIHSIIOT 331aHUs, B KOTOPBIX UM MpPEJIaraeTcs:

Ha OCHOBE TMOJYYCHHBIX 3HAHUN paCMO3HABaThb M HAYYHO OOBSCHATH (U3NYECKUE SIBIICHUS B
OKpY’Karollleil MpUpO/ie U TIOBCETHEBHOM KU3HU;

HCII0JIb30BAaTh HAYYHbIE METO/IbI UCCIEOBAaHUS (PU3NUECKUX SBJICHUH, B TOM UYHUCIE I POBEPKU
TUIOTE3 U NOJYyYEHHUS] TEOPETUUECKUX BHIBOJIOB;

OOBSCHATH HAyYHbIE OCHOBBI Hanbosee BaXHBIX JOCTHXKEHHI COBPEMEHHBIX TEXHOJIOTHIA, HampuMmep,
MPAKTUYECKOTO MCHOJIb30BaHUSl PAa3IMYHBIX MCTOYHHKOB SHEPTrUM HA OCHOBE 3aKOHA IMPEBPALICHUS U
COXPaHEHHUS BCEX U3BECTHBIX BUIOB YHEPTHH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3yuenne ¢GU3MKH Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs HAIPABICHO Ha JOCTHXKEHHE
JIMYHOCTHBIX, METANPEIMETHBIX U NPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

B pesynbraTe n3yueHus (U3MKM Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHUS y 0Oydarollerocs
OyayT chopMUpPOBaHBI CIIEAYIOIINE JINYHOCTHBIE PE3YJIbTAThl B YACTH:
e 1) naTpHOTHYECKOr0 BOCIIMTAHUSA:
® — MPOSIBJIIEHUE HHTEpEeCca K UCTOPHU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOH (pr3nueckoi HayKH;
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® — I[ICHHOCTHOE OTHOLICHUE K AOCTHXKCHUIM POCCUICKUX yUEHBIX--(PU3HUKOB;

e 2) rpa:kIaHCKOI0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

® —TOTOBHOCTb K aKTHBHOMY y4YacTHIO B 0OCYX/ICHUH OOIECTBEHHO 3HAUMMBIX U ATUYECKHUX MPOOIIEM,
CBSI3AHHBIX C MTPAKTUYCCKUM ITPUMEHEHUEM JIOCTHIKCHHUH (DU3UKH;

® — OCO3HAHME BAXKHOCTU MOPAIbHO--3TUUYECKUX MIPUHIIUIIOB B JESITEILHOCTH YUEHOTO;

e 3)3CTeTHYeCKOro BOCIMTAHMS:

® — BOCIPUSTHE SCTETUUECKUX KauecTB (PU3MUECKON HAyKU: €€ TApMOHUYHOIO IOCTPOEHHUS, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH;

® 4) HeHHOCTH HAYYHOI'0 NO3HAHMS:

® — OCO3HaHHWE LIEHHOCTH (PU3MUECKOM HayKHd KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHUpa, OCHOBBI
Pa3BUTHUSA TEXHOJOTHH, BAXKHEHUILIEH COCTABJISAIONIEH KYJIbTYpHI;

e — pa3BUTHE HAYYHOMU JI0003HATEIBLHOCTH, HHTEPECA K UCCIIEA0BATEIbCKOM NeATENIbHOCTH;

e 5) ¢popMupoBaHHS KYJAbTYPbI 310POBbSI H IMOLMOHAJIBLHOI0 0J1arONOJIYyYHUsI:

® — OCO3HaHME LEHHOCTU Oe30MacHOro oOpasza *KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHMpE,
BAKHOCTU TMpaBWJl OE€30MacHOTO TMOBEIEHUs Ha TPAHCIOpPTE, Ha JIOpOrax, C DJIEKTPUUECKUM U
TEIJIOBBIM 00OpPY/IOBAHUEM B JIOMAILIHUX YCIIOBHUSX;

e — chopMHPOBAHHOCTH HaBBIKA pedIeKCHH, TPU3HAHKUE CBOETO MpaBa Ha ONIMOKY W TaKOTO K€ TpaBa
Yy ApYroro 4ejaoBeKa;

e 6) TPyZ10BOr0 BOCIIUTAHUA:

® — QAaKTUBHO€ ydYacTHE€ B peHIeHMHM MpakTHYeCKUX 3a7ad (B paMKax CeMbH, 00pa3oBaTeIbHOMN
OpraHu3aliy, ropoja, Kpas) TEXHOJIOTHYECKOW U COLMAIbHONW HANpPaBIEHHOCTH, TPEOYIOIINX B TOM
yuciie ¥ GU3NYECKUX 3HAHUI;

® — HHTEpecC K MPaKTUYECKOMY U3yUeHHIO podeccuil, CBSI3aHHBIX C (PU3UKOM;

e 7)3K0JIOTHYECKOT0 BOCTIUTAHUS:

e — OpueHTalMs Ha NMpUMeHeHHe (U3NYECKUX 3HAHUM JUIsl pelleHus 3a71ad B 00JacTU OKpy»Karouei
Cpelibl, IUITAHUPOBAHHUS IIOCTYIKOB U OILIEHKU UX BO3MOKHBIX MOCIIEICTBUN ISl OKPYKAIOLIEH CpeJIbl;

e — OCO3HaHME MI0OATBLHOTO XapaKTepa KOJOTUYECKUX MPOoOJIeM U MyTeil UX peuieHus;

e 8) aganTanuy K M3MEHSIIONIUMCS YCJIOBUAM COIMAIBLHON M IPUPOJIHOM Cpeabl:

¢ — MOTPeOHOCTH BO B3aWMOJCWUCTBUU IPHU BBIMOJIHEHUU MCCIEAOBAaHUN U MPOEKTOB (PU3MUeCcKOit
HaIlPaBJIEHHOCTH, OTKPBITOCTb OIBITY U 3HAHUSM JPYTHUX;

® — [IOBBILIECHUE YPOBHS CBOECH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JEATEIbHOCTD;

e — MOTPeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM 4YHcCle (OPMYIUPOBATH WICH, MOHATHUS,
TUIOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;

e — oco3HaHue JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001aCTH (PU3UKU;

® — [JJAHHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUN;

® — CTPEMJICHHE aHAJIM3UPOBATh W BBISABIATH B3aWUMOCBS3U MPHUPOJIbI, OOIIECTBA U SKOHOMHUKH, B TOM
YHClie C UCTOIb30BaHNEM (PU3UUECKIX 3HAHU;

® — OIICHKA CBOUX JEHCTBUUN C y4y€TOM BIHMSHHUS HAa OKPYKAIOIIYIO CPEIy, BO3MOXKHBIX TIIOOATBHBIX
MOCJIEICTBUIA.

METAIIPEIMETHBIE PE3YJIbTATHI

B pe3yibTaTe OCBOCHUSA NPOTPAMMEI I10 (I)I/I3I/IK6 Ha YpOBHC OCHOBHOT'O O6I.I.ICFO 06p8.30BaHI/IH y
06yqafomeroc;1 6yI[yT C(I)OpMI/IpOBaHBI METanpeaAMETHbIEC Pe3yJbTaTbl, BKIIIOYAIOMIUEC ITO3HABATCIBHBIC
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YHUBEPCAJIbHBIC y4ueOHbIC JICICTBUS,, KOMMYHUKAaTUBHBIE  YHUBEpCAJbHbIE  yueOHbIE
JEWCTBUS, PEryIsITUBHBIC YHUBEPCAbHbIC YUeOHbIE ICHCTBHS.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBUS

Ba3oBble 1ornyeckue gelicTBus:

® BEISIBJIATE M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKN OOBEKTOB (SIBICHH);

® yCTaHABIIMBATh CYIIECTBEHHBIM TNPHU3HAK KIacCH(PHUKAIIMK, OCHOBAaHUS i OOOOIICHHUS W
CpaBHEHMUS;

® BBISIBJISITh 3AKOHOMEPHOCTH M MPOTHBOpPEYMsI B paccMaTpuBaeMbIX (akTax, JaHHBIX U
Ha6J'IIOI[CHI/I$[X, OTHOCAIINXCSA K (1)I/ISI/I‘I€CKI/IM SIBJICHUSM,

® BbISABJIATE IMMPUYHUHHO--CJIICACTBCHHBLIC CBA3U IPU U3YUYCHHUU q)HSI/I‘IeCKI/IX SIBJICHUN W ImpoucccoB,
ACJIaTb BBIBOJbI C HCIOJB30BAHWEM JACAYKTHBHBLIX W HWHAYKTHBHBIX yMOS&KJ'II—O'—I@HPIfI,
BBIJIBUT'aTh T'HIIOTE3bI O B3AUMOCBA3AX (1)I/ISI/ILIGCKI/IX BCIINYUH,

® CaMOCTOSITEIbHO BBIOMpaTh CcHocod pemieHus y4deOHOW (¢u3nyeckod 3ajgaud (CpaBHEHUE
HECKOJIbKUX BapHAaHTOB pEIICHHUs, BHIOOpP Hambosee MOIXOSIIEro ¢ yYETOM CaMOCTOSITENLHO
BBIJICTIEHHBIX KPUTEPHEB).

Ba3oBble uccienoBarebckme 1eiCTBUS:

® 1ICII0JIb30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKIIT HHCTPYMEHT MO3HAHMS;

®[IPOBOJIUTH [0 CAMOCTOSITENIbHO COCTABJIEHHOMY IUIaHY OIIBIT, HECIOXHBIA (QU3NYeCKUil
9KCIEPUMEHT, HEOOJIBIIIOE UCCIIE0BAHUE (PU3UMUECKOTO SIBICHUS;

®OIICHMBAaTh HA IPUMEHHUMOCTh M JOCTOBEPHOCTh HH(POPMALMIO, IMOJYYEHHYI0 B XOJ€
UCCIIEIOBAHUS UM SKCIIEPUMEHTA;

® CaMOCTOATENBHO (OpMYyIHpOBaTh OOOOIIEHUS M BBIBOABI IO pe3yiabTaTaM IPOBEIEHHOTO
HaOJII0/IeHNs, OIIbITA, UCCIICAOBAHMS;

® [IPOrHO3UPOBATh BO3MOXKHOE JajbHElIIee pa3BUTHE (PU3MUECKUX IIPOLECCOB, a TAK)KE BbIABUIaTh
IPEINOJI0KEHN 00 UX PA3BUTUU B HOBBIX YCIOBMAX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

® IPUMEHATh PA3JIMUHbIE METOJbl, MHCTPYMEHThI U 3alpOChl NPH MOUCKE U O0TOOpE MH(OpMaLH
WIH JAHHBIX C YYETOM NPEAJIOKEHHON yueOHOHN pu3nueckoil 3aauu;

® AaHAJIM3UPOBATh, CUCTEMATU3UPOBATH M WHTEPIPETHPOBATH MH(DOPMALUIO pa3IUYHBIX BUIOB U
¢dbopM npencTaBiIeHus;

® CaMOCTOATENIBHO ~ BbIOMpAaTh  ONTHMajlbHYIO  (opMy mpeiacrtaBieHus uHboOpMALMU U
WUTIOCTPUPOBATh PeLIaeMble 33a4l HECJIOXKHBIMU CXEMaMHM, TuarpaMMaMu, HHOM rpadukoi u
UX KOMOMHAIUSMH.

KoMMmyHHKaTUBHBIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

B Xx0/€ OOCYXJIeHHs Y4eOHOro Marepuaia, pe3ylbTaToB JAa0OpaTOPHBIX PabOT M IMPOEKTOB
3aJaBaTh BONPOCHI MO CYIIECTBY 0OCYXIaeMOil TeMbl M BBICKAa3bIBaTh WJEH, HalleJCHHbIE Ha
peleHue 3aj1auu 1 nojjiep kanue 01aroxenaTeIbHOCTH OOLEHMS;

® COTIOCTABIATh CBOU CYXKIECHUS C CYXKACHUSAMH JPYTrUX YYacTHUKOB Juajora, oOHapyXHBaTbh
pas3nuyKe U CXOJCTBO MO3ULIUH;

® BEIPA)XaTh CBOIO TOUYKY 3pEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;

e IyOJIMYHO MPEJACTABIATh PE3YJAbTAaThl BBINOJHEHHOTO (U3NYECKOTO OIbITa (IKCIIEPUMEHTa,
UCCIIeIOBAHUS, IIPOEKTA);
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® [IOHUMATh M HCIIOJIb30BaTh MPEHMYILIECTBA KOMaHJIHOW ¥ WHAMBHIYaIIbHON pabOTHI
MIPU PEIICHUH KOHKPETHON (PU3UIECKOM MPOoOIEMBI;

® IPUHUMATh L€ COBMECTHOHM JEATEIbHOCTH, OPraHMW30BBIBATH NEHCTBUS MO €€ JOCTHKCHHIO:
pacrpenenats pojH, 00CYXAaTh MPOLECCHl M Pe3yabTaThl COBMECTHOM paboThl, 0000ImaTh
MHEHHUS HECKOJILKHX JIIOJICH;

® BHITIOJIHATH CBOIO YacTh pabOTHI, TOCTUTAst KAYECTBEHHOTO PE3ybTaTa M0 CBOEMY HAIIPABIICHUIO U
KOOPAMHUPYSI CBOU JICHCTBUSA C IPYTUMU YJICHAMU KOMaH/IbI;

® OIICHMBATh KAueCTBO CBOETO BKJI3Ja B OOMIMHA MPOAYKT IO KPUTEPHSIM, CAMOCTOSTEIBHO
cOpPMYIMPOBAHHBIM YYaCTHUKAMH B3aMOACHCTBHSL.

PerJIHTI/IBHbIe YHUBEpPCAJIBbHBLIC y‘-leﬁl—ll)le JeCcTBUSA

Camoopranu3amnus:

® BEISIBJIATH TPOOJIIEMBI B JKM3HEHHBIX M YUEOHBIX CHTYalUsX, TPEOYIOMHX Ui pEHICHHUs
(bu3nyecKux 3HaHU;

® OPMEHTHUPOBATHCS B PA3IMYHBIX IMOAXOJAaX TPUHATHS pEIIeHUH (MHIWBUAYaIbHOE, MPHUHSATHE
pEelIeHUs B TpyIIe, IPUHITHE PELIEHUI TPynoil);

® CaMOCTOSITEIBHO COCTABIISATh AITOPUTM pelIeHUs (PU3NUecKOoi 3a/1auM WM TJIaHa UCCIIeI0OBAaHUS C
y4€TOM  HMEIOLUXCSd PEeCypcoB U  COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHPOBATb
MpeAJIaraéMble BapUaHThI PEIICHU;

e fie1aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

e JaBaTh a/IEKBaTHYIO OLICHKY CUTYaIluU U MpeJuiaraTh IiaH e€ H3MEHEHNUS;

® 00BSACHATh MPUYHHBI JTOCTHXKEHUS (HEIOCTH)KEHHUSI) PE3yJIbTaTOB NIEATEIBHOCTH, JaBaTh OIIEHKY
MPUOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTHBBI B JEATEIbHOCTh (B TOM YHCIE B XOJl BBINOJHEHUS (UZNYECKOTO
WCCIIEIOBAHUSl WJIM TPOEKTa) HA OCHOBE HOBBIX OOCTOATEILCTB, M3MEHUBIIMXCS CHUTYaIlHi,
YCTaHOBJICHHBIX OIINOOK, BO3HUKIINX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3YyIbTAaTa LEIH U YCIOBUSIM;

® CTaBUTH ce0s Ha MECTO JPYroro 4ejoBeKa B XOJI€ CIOpa WU AUCKYCCHH Ha HAay4yHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYroro;

¢ [IpU3HABaTh CBOE MPAaBO Ha OMIMOKY MpH peuieHuH (GU3NYECKUX 33/7a4d WIH B YTBEPXKICHUSIX Ha
Hay4YHbIE TEMBI U TAKOE K€ MPaBO JAPYroro.

INPEIMETHBIE PE3YJIBTATbBI

K koHiy oOyueHus B 7 kJjacce npeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTPaKaTh
Cc(OPMHUPOBAHHOCTh y OOyHAIOIUXCS YMEHUI:

® IICTIOJIb30BATh MOHATHA: (HU3UYECKUE M XUMHUECKUE SBICHHs, HaONIOJICHHE, SKCIIEPUMEHT,
MOjieNb, TUNIOTE3a, €AMHUIBI (U3NUECKUX BEJIIMYMH, aTOM, MOJIEKYJA, arperatHble COCTOSHUS
BeliectBa (TBEPAOE, KMIKOE, Ta3o00pa3zHOe), MEXaHUYeCKOe JBMKEHHE (paBHOMEpHOE,
HEpaBHOMEpHOE, MPSMOJMHENHHOE), TPAaeKTOpHs, pPaBHOJAEHCTBYIOIas cuia, jaedopmarus
(ynpyras, niaacTudeckas), HeBECOMOCTb, COOOIIAOINECS COCY/IbI;

e pa3nuyath sABJIeHUA (IupPy3us, TEIIOBOE IBHKEHHE YaCTHUI] BEIIECTBA, PABHOMEPHOE JBHKEHHE,
HEPAaBHOMEPHOE JBIKEHUE, WHEPLMs, B3aUMOACHUCTBHUE TeEJ, PaBHOBECHE TBEPIBIX TENI C
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3aKpEIUIEHHOMN OCBIO BpalICHUs, nepenada JaBJICHUS TBEPABIMU TEIaMH,
KHUJIKOCTSIMUA U Ta3aMH, aTMOC(EpHOE JaBJIeHUE, MIaBaHUE Tell, MPEBPAICHUS MEXaHUYEeCKON
SHEPTruM) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX
JTaHHOE (PU3HUYECKOE SBJICHUE;

® PacIIO3HABATh MPOSBJICHUE H3YICHHBIX (PU3NUYCCKUX SBJICHUHN B OKPY)KAIOIIEM MHUPE, B TOM YHCIIC
(usnyeckre SBJICHUS B MPHUPOJIC: MIPUMEPHI IBMKCHHS C PA3IMYHBIMUA CKOPOCTSIMH B KUBOUW U
HEXXUBOUW TPUPOJIC, JCUCTBHE CHUJIBI TPEHHS B MPHPOAC M TEXHUKE, BIUSHUE aTMOCHEPHOTO
JIABJICHUS HA KUBOUM OpPraHW3M, IJIaBaHUE PIO, PhIYard B TEJIC YEIIOBEKA, ITPH 3TOM TEPEBOIUTH
MPAaKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIJICIATh CYIIECTBEHHBIE CBOMCTBA (IMIPU3HAKH)
(bu3nuecKux SBJICHUH;

® OIMCHIBATh U3YUYECHHBIC CBOWCTBA TeJI U (PU3UUYECKUE SBJICHUS, UCTIONB3YS (PM3MUECKHE BEIIMYNHBI
(macca, 00bEM, IUIOTHOCTH BEIECTBA, BpeMs, IyTh, CKOPOCTb, CPEIHSAS CKOpPOCTh, CHJIA
YIOPYTrOCTH, CHJIa TSYKECTH, BEC TeJla, Cuila TPEHus, JaBieHue (TBEPAOTO Tena, )KUIKOCTH, rasa),
BBITAJIKMBAIOIIAsl CHUJIa, MEXaHW4ecKas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHIIBI,
KO3(DPUIMEHT TOJIE3HOTO NIEUCTBUSI MEXaHW3MOB, KHHETHYECKAss W TOTCHIIMAIbHAS DHEPIHs),
MPU OINMUCAHUHM TPABUIBHO TPAKTOBATh (U3UUECKHH CMBICT HCIOIB3YEMBIX BEJIMYWH, HX
0003HaYCHHS U €IUHUIBI (U3UYECKUX BEIUYHH, HAXOIUTh (POPMYIIbI, CBS3BIBAIOIINE TaHHYIO
(DMBUYECKYIO0 BETUYMHY C APYTHUMHU BEIUYHMHAMH, CTPOUTH rpadUKH M3y4E€HHBIX 3aBUCHMOCTEH
(bMBUYECKUX BEIIMUNH;

® XapaKTepH30BaTh CBOWCTBA TeJN, (QU3WYECKHE SBJIEHUS M MPOLECCHl, HCMOJIb3ysd IMpaBuiia
CJIOKEHUS CHJI (BIIOJIb OJTHOM MpsIMOiA), 3aKoH I'yka, 3akoH Ilackans, 3akoH Apxumena, paBujio
paBHOBecHs pbruara (010Ka), «30JI0TO€ MPABUIIO» MEXAHUKHU, 3aKOH COXPAHEHHS] MEXaHUYECKOM
SHEpru¥, NpH OSTOM JaBaTh CJIOBECHYI0O (OPMYIHMPOBKY 3aKOHAa U 3alHUChIBaTh €ro
MAaTEeMaTH4ECKOE BBIPAXKEHUE;

® 00BACHATh (U3MYECKHE SIBIIEHUS, MPOLECCH UM CBOWCTBA TEJd, B TOM YHUCIE M B KOHTEKCTE
CUTYyallUl TPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBISBIATE NPUYUHHO--CIEICTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKUX IIaroB ¢ OMOpoi Ha 1—2 M3ydeHHBIX CBOMCTBA
(buznueckux ABJICHUH, (PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

epemiath pacuéTHble 3a7aud B 1—2 AeWCTBHS, WCHOJIB3YS 3aKOHBI U (DOPMYIIBI, CBSI3BIBAIOLINE
(u3nuecKkue BETMYMHBI: HAa OCHOBE aHalM3a YCIOBUS 3aJlaud 3alHCBIBaTh KPAaTKOE YCIOBHE,
MOJACTaBIATh (U3MUECKHE BEIWYMHBI B (QOPMYIBI U TMPOBOJUTH PACUYETHI, HAXOAUTH
CIpaBOYHbIC JaHHBbIE, HEOOXOAMMBbIEC MJIsi pEIIeHUs 3aaad, OICHUBATh PEaTUCTUYHOCTH
MOJIy4€HHOU (PU3NUECKON BEJTHYMHBI,

® pacro3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEHIMTh MPU MOMOIIU (PU3HMYECKUX METOIOB, B
OTIMCAaHUU HCCJEIOBAaHUS BBIJCIATH MPOBEpPSAEMOE MPEANoJIoKeHUue (THIOTe3y), pa3nuyarb U
WHTEPIPETUPOBATH MOJIYYEHHBIN pe3yIbTaT, HAXOAUTh OMIMOKH B XOJ€ OIBITA, JIENaTh BHIBOIBI
10 €ro pe3yJbTaraM;

® [IPOBOJIUTH OIBITHl TO HAOMIOACHUI0 (PU3UYECKUX SIBICHUN WM (PU3NYECKHMX CBOWCTB TEI:
(dbopMynupoBaTh MPOBEPSIEMbIE MPEINONOKEHUs, COOMpaTh YCTAHOBKY W3 TMPEAJIOKEHHOTO
000pyI0BaHus, 3aMUCBIBATh X0 OMBITa U (POPMYTHUPOBATH BHIBOJIBI;

® BHLITIONIHATh TPSMbIE HW3MEPEHUs PACCTOSHUSA, BPEMEHH, Macchl Tena, oO0BEMa, CHIIBI H
TEMIIEPATYPhI C UCIOJIB30BAHUEM aHAJIOTOBBIX U HU(POBBIX TPUOOPOB, 3AMKUCHIBATH MOKA3AHUS
MpuOOPOB ¢ YIETOM 33aJaHHOU aOCOTIOTHOM MOTPENTHOCTH U3MEPEHUIA;

® [IPOBOJIUTHh HCCIEAOBAaHWE 3aBUCUMOCTH OJHOW (DMU3WYECKOW BENWYHHBI OT JPYyroil ¢
WCIOJIb30BaHUEM TPSAMBIX U3MEPEHHH (3aBUCUMOCTH MyTH PAaBHOMEPHO JBIKYIIETOCS TeNa OT
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BPEMEHU JIBIDKEHUS TeJNa, CHIIbI TPCHHUS CKOJNIBKEHUST OT Beca Tela, KadecTBa
00pabOTKM TIOBEPXHOCTEH TeN U HE3aBUCUMOCTHU CHIIBI TPEHHSI OT TUIOMIAJNA CONMPUKOCHOBEHUS
TeN, CWIbl YIOPYrOCTH OT V/UIMHCHHSI TPYXHUHBI, BBITAJKUBAIONIEH CHUIBI OT 00BEMaA
MOrPYKEHHOM YacCTH TeJla U OT IUIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeEJa,
OT TUIyOWHBI, HA KOTOPYIO TOTPYXKEHO TEJIO, YCIOBUW TUIABAHUS TEJ, YCIOBHHA PaBHOBECHS
peruara ¥ OJIOKOB), ydYacTBOBAaTh B IUIAHUPOBAHWUM YYEOHOTO HCCIIECIOBaHUS, COOMpATh
YCTAaHOBKY H BBITIONHATH W3MEPEHUs, CJeAysd MPEAIOKCHHOMY IUIaHy, (UKCHPOBAThH
pe3yNIbTaThl TIOJYYCHHON 3aBUCUMOCTH (PH3UYECKUX BEIWYMH B BHJIE TIPEIUIOKESHHBIX TaOIUI] U
rpaduKoB, JIEJIaTh BBIBOJIBI 10 PE3yJIbTaTaM MCCIICIOBAHHUS,

® [IPOBOJINTh KOCBCHHBIC W3MEPCHHS (PU3NYCCKUX BEIUYHMH (TUIOTHOCTH BEIISCTBA JKUIKOCTH H
TBEPAOTO TeNla, CHUJa TPEHHS CKOJBXKCHHUS, JABJICHHE BO3JyXa, BBITAIKUBAIONIAS CHJIA,
JNCUCTBYIONAs Ha TMOTPYKEHHOE B JKHUIKOCTh Tell0, KO3(D(HUIIMEHT TOJIE3HOTO JCHCTBUS
MPOCTBIX MEXAaHU3MOB), CIEAYS TMPEAIOKCHHON WHCTPYKIIMH: MPU BBIMOJHCHUU W3MEPCHHIA
coOuparTh IKCIEPUMEHTATLHYIO YCTAHOBKY W BBIYHCIISITH 3HAYCHUE NCKOMOW BETMYMHBI,

e cOOIOIATh MpaBUJIa TEXHUKUA 0€30MaCHOCTH TIPHU paboTe ¢ 1abopaTOPHBIM 000PYI0BAHUEM;

e yKa3bIBaTh TPUHIUILI JCHCTBHS TPHOOPOB M TEXHHYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JTMHAMOMETP, COOOIIAIONINECS COCY/IbI, OapOMETp, phIvar, IOJBWKHBIA W HETIOIBMKHBIN OJIOK,
HAKJIOHHAS IJIOCKOCTH;

® XapaKTePU30BaTh TPHHIUILI JICHCTBUAS H3YyICHHBIX IPUOOPOB M TEXHUYCCKHX YCTPOMCTB C
Omopoil Ha WX omnucaHus (B TOM YHCJE: TOJIIUITHAKH, YCTPOWCTBO BOJOIPOBOJA,
TUIPaBIMYECKUN TPEcC, MaHOMETP, BHICOTOMEp, MOPIIHEBON HAcOC, apeoMETp), HUCIOJIb3Ys
3HaHUST O CBOMCTBAaX (U3MUECKHX SBJICHWW U HEOOXOIuMble (U3MUECKHE 3aKOHBI |
3aKOHOMEPHOCTH;

® [IPUBOJIUTH TMPUMEPHl (HaXOAWUTh HMH(OPMALMIO O TpUMEpax) MPAKTUUYECKOrO HCIOIb30BaHUS
(hM3UYECKUX 3HAHWI B TTOBCETHEBHOM KU3HM sl 0OecTieueHrst 0€30MacHOCTH MTPH 00paleHun
¢ mpubopaMu M TEXHHYECKHMMH YCTPOWCTBAMHU, COXpPAHEHMs 3/I0POBbS U COONIOACHUS HOPM
9KOJIOTMYECKOT0 TIOBE/ICHUS B OKPY’KaIOIEeH Cpefe;

® OCYIIECTBIISATh OTOOpP MCTOYHHUKOB HHpoOpMaiuu B VHTepHETE B COOTBETCTBHM C 3aJlaHHBIM
MTOMCKOBBIM 3alpoOCOM, HAa OCHOBE HMEIOUIUXCA 3HAHUM M MyTEM CpaBHEHUS pa3IUYHbIX
HMCTOYHUKOB BBIACIATh MH(GOPMALMIO, KOTOpasi SBIISETCS MPOTUBOPEUMBOM HIIM MOXKET OBbITh
HEJIOCTOBEPHOM;

® IICTII0JIb30BAaTh TPU BBIMOJIHEHUU YYE€OHBIX 33JaHUN HAYYHO--TIOMYJISAPHYIO JUTEPaTypy
(u3MUECKOTO COJEp)KaHUS, CIPABOYHBIE MaTepHualbl, pecypchl ceTu VIHTepHeT, BIaaeTh
npuéMamM KOHCIEKTUPOBaHUSI TEKcTa, mpeoOpa3oBaHus HH(OpMAIMKM U3 OJHOW 3HAKOBOI
CUCTEMBI B APYTYIO;

® co3/1aBaTh COOCTBEHHBIE KpaTKHe MUChbMEHHbBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 HCTOYHUKOB
nHpopmanuu GU3NIECKOTro COIEPKaHUs, B TOM YUCIIE MyOIMYHO AeNaTh KPaTKUEe COOOIIEHUS O
pe3ynpTaTax MpPOEKTOB WIM Y4YeOHBIX HCCIENOBaHUI, MpPU 3TOM TPAMOTHO HCIHOIB30BATh
W3Y4YEeHHBIN MOHATUIHBIN anmapat Kypca GU3NKH, COMPOBOXK/IATh BBICTYIIJICHHE MPE3EHTAIUEH;

® [IpY BBITIOJTHEHUH y4eOHBIX MPOEKTOB U MCCIEAOBAHUN pacHpeneNaTh O0O0sS3aHHOCTH B TPYIIE B
COOTBETCTBUU C TMOCTABIEHHBIMU 3a/ladyaMH, CIEAUTH 32 BBHINIOJHEHUEM IUTaHA JIEHCTBUH,
aJIecKBaTHO OIICHMBATb COOCTBEHHBIM BKIAJ B JESITENBHOCTh TPYIIbI, BBICTPAUBAThH
KOMMYHHKATHBHOE B3aUMO/ICHCTBUE, YUUTHIBAsI MHECHHE OKPY)KAIOIIIHX.

K xonmy oOy4yeHus B 8 kiacce mpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakaTh

c(hOpPMUPOBAHHOCTH Y OOYUAIONTUXCS YMEHHI:
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® 1ICII0JIb30BATh MOHATHUS: Macca U pa3Mephl MOJIEKYJI, TEIJIOBOE ABWKEHHUE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSHHSI BEIIECTBA, KPHUCTAIMUECKHE U aMopdHbeie Tena,
HACBILLEHHBIA U HEHACBILIEHHBIN 11ap, BIAXXHOCTh BO3/lyXa, TEMIIEpATypa, BHYTPEHHSS SHEPIUs,
TEIJIOBOM JBUIaTellb, JIEMEHTAPHBIN IEKTPUYECKUI 3apsl, NIEKTPUIECKOE T10JI€, IIPOBOJHUKH
U JUBJIEKTPUKH, IOCTOSIHHBIHN 3JEKTPUYECKUI TOK, MAarHUTHOE T10JIE;

e pa3iMuaTh SABJICHUS (TEIUIOBOE PACHIMPEHUE M C)KaTHe, TEIIoNepeiadya, TEIUIOBOE PaBHOBECHE,
CMauMBaHME, KalWUISPHbIE SBJICHUS, UCIIApEHUE, KOHJEHC AL, [IJIaBJIEHNE, KpUCTaIn3alus
(oTBEepAeBaHME), KUIIEHHE, TeIulonepenadya (TEIIONpPOBOJIHOCTb, KOHBEKLMS, H3JIy4YEHUE),
ANIEKTpU3aLUs TeJl, B3aUMOJCIHCTBUE 3apsioB, JCHCTBUS 3JIEKTPUUYECKOTO TOKAa, KOPOTKOE
3aMbIKaHUE, B3aMMOJIEMCTBIE MAarHUTOB, NEHCTBUE MArHUTHOTO TMOJIS HA MPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHasi MHAYKLKSA) 10 ONHCAHUIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX TaHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3NUYECKUX SBJICHHUM B OKpYKalOIleM MUPE, B TOM UHUCIIE
¢usnueckue SBIEHHUS B MPHUPOJE: MOBEPXHOCTHOE HATSIKEHUE U KaWJUISIPHBIE SIBJICHHS B
MIpUPOJIe, KPUCTAJUIBI B IIpHUpoie, u3inydeHue ColiHla, 3aMep3aHie BOJI0EMOB, MOPCKHUE OpHU3bI,
oOpa3zoBaHME pOCBHl, TyMaHa, WHes, CHera, »>JeKTpUUYECKue SBJIEHHUS B aTrMmocdepe,
ANIEKTPUYECTBO JKMBBIX OPraHMW3MOB, MAarHUTHOE Tojie 3eMiH, Jpeld MoaocoB, poJib
MarHUTHOTO TOJIsI JJs KM3HU Ha 3emiie, NOJISIpHOE CHUSHHE, NpPU 3TOM NEPEBOAUTH
MPaKTUYECKYI0 3a7ady B Y4eOHYIO, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bu3nyYecKuX SBICHUN;

® OTMCBIBATh U3YYEHHBIE CBOMCTBA TEN U (PU3MUECKUE SIBICHUS, UCMONB3Ysl (PU3NUECKUE BETMUYHUHBI
(TeMnepaTypa, BHYTPEHHs SHEPIHsl, KOJINYECTBO TEIUIOTHI, YAEIbHAs TEIUIOEMKOCTh BEILlECTBa,
ylenbHas TemjaoTa IUIABJIECHUS, YJAeNbHas TeIUIoTa NMapooOpa3oBaHMs, yiAeldbHas TeEIUIoTa
CrOpaHusl TOIUIMBA, KO3(PPUIMEHT MOIEe3HOT0 AEHCTBUS TEMJIOBON MAalUHBI, OTHOCUTEIbHAs
BIIQXKHOCTb BO3JyXd, OJICKTPUYECKUM 3apsij, CHJIA TOKa, DIEKTPUYECKOE HAaNpsKEHUE,
CONPOTHUBJIEHUE IPOBOJIHUKA, YIEJIBHOE CONPOTUBICHHUE BELIECTBA, pabOTa M MOIIHOCTb
JIEKTPUYECKOIO0 TOKa), IPU OINMCAHUM IMPABWIBHO TPAKTOBaTh (U3NYECKUH CMBICIT
HCIOJIb3yEeMbIX BEJIMYUH, 0003HAUCHUSI U €MHULBI (PU3NYECKUX BEJIMYMH, HAXOIUTh (POPMYJIBL,
CBSI3bIBAIOIME JAHHYIO (PU3WYECKYI BEJIMYMHY C APYIMMM BEJIMYMHAMH, CTPOUTH Ipaduku
W3YyUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYMH;

® XapaKTepU30BaTb CBOWCTBA Tes, (PU3MUECKUE SIBJICHHS U IPOLECCHI, HCIOJb3Yys OCHOBHBIE
MIOJIOKEHHUSI ~ MOJIEKYJISIPHO--KMHETUYECKOM  TEOPUM  CTPOEHUS  BELIECTBA,  NPUHIMII
CYNEepHO3UIMH M0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma Juis
ydacTka nenu, 3akoH Jxoyns—JleHna, 3akoH COXpaHEHHs DSHEPIUM, INpU OTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alMChIBATh €r0 MAaTEMaTUYECKOE BBIPAKECHHE;

® 00BSCHATh (PU3MYECKHE IPOLECCHl U CBOWCTBA TeJl, B TOM YHCIE€ M B KOHTEKCTE CHUTyalMl
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIISITh IPUUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHHe 13 1—2 JOTMYecKUX IIaroB ¢ onopoi Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3NYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epemiaTh pacy€THble 3aJauyd B 2—3 JAEHCTBHS, UCHOJb3YS 3aKOHBI M (OPMYJIbI, CBS3bIBAIOIINE
¢u3nyeckre BEIMYMHBI: Ha OCHOBE aHajJM3a YCIOBHS 3a/laud 3alHChIBaTh KPaTKOE YCIOBHE,
BBISBJIATE HEJOCTATOK JAHHBIX Ui pelleHHus 3aJadd, BbIOMpaTh 3aKOHbBI U (HOPMYIHI,
HeoOX0AUMBbIe sl €€ pelIeHus, MPOBOJUTH PAacdéThl U CPaBHUBATh MOJYYEHHOE 3HAUYECHUE
(U3M4YeCKOi BETUYNHBI C U3BECTHBIMHU JIaHHBIMU;
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® pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXKHO pelIUTh TpU TOMOLIM  (PU3UYECKUX
METO/IOB, MCIOJb3ysd OIMCAHUE MCCIEA0BAaHUSA, BBIACIATh IMPOBEPAEMOE IPEIIOJIOKEHUE,
OILICHUBATh [TPaBUIILHOCTH MOPSIIKA IPOBEIECHUS UCCIIEIOBAHMSI, IEJIaTh BBIBOJIBI;

® [IPOBOJIUTH OIBITHI 10 HAOMIOACHUIO (PU3MUECKUX SBICHUH WM (DU3NYECKHX CBOMCTB Te
(KanWJuUTApHBIE SBJICHUS, 3aBUCHMOCTH JIABJICHUS BO3AyXa OT €ro 00BEMa, TeMmImeparypsl,
CKOPOCTH IIpOIleCCa OCTBIBAaHWS W HArpeBaHus MpH M3IYYEHHH OT IBeTa W3JIydarolen
(mornomaroniei) MOBEPXHOCTH, CKOPOCTh HMCHApeHUs] BOJbl OT TEMIIEpaTypbl >KUJIKOCTH U
IIoaau €€ MOBEPXHOCTH, 3JIEKTpU3alMs Te€d U B3aUMOJCHCTBHE 3JIEKTPUUYECKUX 3apsijioB,
B3aUMO/JICHICTBUE IOCTOSHHBIX MAarHMTOB, BU3YyalM3al[Msl MAarHUTHBIX I0JE€H TOCTOSIHHBIX
MarHuToOB, JIEHCTBUS MAarHUTHOTO TOJS Ha MPOBOJHMUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA  DJIGKTPOJBUraTesls  IOCTOSIHHOIO  TOKa):  (OpPMYIMpOBaTh  IPOBEpsSEMBIE
MIPENIONIOKEHNSI, cOOUpaTh YCTAHOBKY M3 MPEIIOXKEHHOTO 000pYyJOBaHMS, OINHUCHIBATh XOJ
omnbITa U (OpMYJIHPOBATh BHIBOJIbL;

® BBITIOJIHATH MPSIMbIE U3MEPEHUS TEMIIEPATyphl, OTHOCUTENBHOMN BIAXXHOCTH BO3/yXa, CUJIbI TOKa,
HaIpsDKEHUS C HCIOJIb30BAHUMEM AaHAJIOTOBBIX MPHOOPOB M JAATYMKOB (PU3NYECKUX BEIUYUH,
CpaBHMBATh PE3yJAbTaThl U3MEPEHUH C YUETOM 3aJaHHOM aOCOIOTHOMN MOrPEUTHOCTH;

® [IPOBOJIUTH HMCCJICIOBAHUE 3aBUCUMOCTH OJHOW (U3NUECKOW BEJIMYHMHBI OT JPYrol ¢
WCIOJIb30BAHUEM TMPSAMBIX H3MEpPEHUIl (3aBUCMMOCTb CONPOTHUBJIEHHS IPOBOJAHHKA OT €ro
JUIMHBI, MJIOMIAJAN MOTEPEYHOTO CEUEHUS U YNIeIbHOTO COTPOTHUBIICHHUS BEIIECTBAa MIPOBOAHMKA,
CWJIBI TOKa, WAYIIEro Yepe3 MPOBOJHUK, OT HANpsOKEHUs Ha TMPOBOJHHUKE, HCCIIEIOBAHUE
[IOCIEIOBATEIbHOIO M MApajUIeIbBHOTO  COEAMHEHUIH  NPOBOJHUKOB):  IUIAHUPOBATb
HCCIIeIOBaHUE, COOUPATh YCTAHOBKY U BBINIOJHATh U3MEPEHHUS, CIIEAYS INPEAIOKEHHOMY IUIaHy,
(buKCUpPOBaTh PE3yabTAThl MOJTYYEHHON 3aBHCUMOCTH B BUAE TaOaML M rpaduKoB, AenaTh
BBIBOJIBI 110 PE3YJIBTATaM HUCCIIECIOBaHUS;

® [IPOBOJIUTh KOCBEHHBbIE M3MEPEHMs (PU3UUECKUX BEJIMYMH (y[esIbHas TEIUI0OEMKOCTh BEILIECTBA,
CONPOTHUBJIEHUE IPOBOJHUKA, pad0oTa M MOIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh
U3MEpEHHUs, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIe1ysl IPEAJI0KEHHON HHCTPYKLUU, U
BBIYMCIIATH 3HAYECHHUE BEJIMYNHBI,

e coOMI0IaTh MpaBHJIa TEXHUKU OE3011aCHOCTH IIPU paboTe ¢ 1ab0paTOPHBIM 000PYIOBAaHUEM;

® XapaKTepU30BaTh IMPUHLUUIBI JACHCTBUS HM3YYEHHBIX NPUOOPOB U TEXHUUYECKHX YCTPOMCTB C
ONopoil Ha WX onucaHusd (B TOM YHUCIE: CHCTEMa OTOIUIEHUS JOMOB, THI'POMETp, IapoBas
TypOuHa, aMIepMeTp, BOJbTMETpP, CUETUMK 3JIEKTPUUYECKON SHEPruH, 3JIE€KTPOOCBETUTEIIbHBIE
npuOOpBl, HarpeBaTelbHbIE 3JIEKTPONPHOOPHI (IPUMEPHI), AIEKTPUUYECKUE MPEIOXPAaHUTEIH,
JIEKTPOMArHUT, 3JIEKTPOABHUraTelb IOCTOSHHOTO TOKa), MCIOJb3ysd 3HAaHUS O CBOMCTBax
(bu3nyecKkux ABICHUN U HEOOXOJUMbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;

® PaCIO3HAaBaTh IPOCTbIE TEXHUYECKHE YCTPOWCTBA M HM3MEpUTENbHbIE MPUOOPHI MO CXeMaM U
CXEeMAaTUYHbIM PHUCYHKaM (KHJIKOCTHBI TEepMOMETp, TEPMOC, IICUXPOMETp, THIPOMETP,
JIBUTaTellb BHYTPEHHETO CrOPaHUs, HJIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMbI 3JIEKTPUUYECKUX
Lenel ¢ MOCIeN0BATEIbHBIM U MAapAJICIIbHBIM COEIUHEHUEM DJIEMEHTOB, pa3inyas yCIOBHBIE
0003HaUEHMSI HIIEMEHTOB HIEKTPUUYECKUX LIENeH;

® IPUBOAUTH MpPHUMEpPHI (HAXOAUTHh HMH(GOPMAIMIO O TMPHUMEpax) MPAKTHUYECKOTO HCIOJIb30BaHUS
¢u3nYecKruX 3HaHUH B MOBCEJHEBHOM KM3HHU JUI oOecrieueHus: 6e30MacHOCTH Npu 00paleHun
¢ mpubopamMy M TEXHHYECKUMHU YCTPOHCTBAMM, COXPAaHEHHs 370POBbS U COONIIOJICHHUS HOPM
9KOJIOTMYECKOT0 TIOBE/IEHUS B OKPYKAIOLLEN CPENE;
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® OCYILIECTBIISATh TIOUCK uHpOpMaLU ¢usuueckoro conepxkanus B MHTepHere,
Ha OCHOBE MMEIOIUXCS 3HAHUM W IMyTEM CpPaBHEHUS JOTMOJHUTEIHHBIX HCTOYHUKOB BBHIICTISTH
nHPOPMAIINIO, KOTOPAs SBJISIETCS IPOTUBOPEUUBOM UITH MOXKET OBITH HEJIOCTOBEPHOM;

® UICTIOJIb30BATh IPH  BBINOJHEHUN Y4YEOHBIX 3aJaHU HAYYHO--TIOMYJSPHYIO JIUTEPATypy
(GU3NYEeCKOTO COJepKaHWs, CIPAaBOYHBIE MaTepuaibl, pecypchl ceTd VHTepHeT, BiajeTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(POpManmu M3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

® Cc03/1aBaTh COOCTBEHHbIC MMChMEHHBIE U KPAaTKHE YCTHBIE COOOIIeHus1, 00001as napopMauio u3
HECKOJIbKUX HMCTOYHUKOB (DU3UYECKOTO COJEP)KAHHSA, B TOM YHCIE MYOJMYHO IPEICTABISATH
pe3yabTaThl TMPOEKTHOW WIJIM MCCIENOBATENbCKOW AEATENBHOCTH, TPH OSTOM TPaMOTHO
WCIIOJIb30BaTh M3YYCHHBIN MOHATHHHBINA armapar Kypca (PU3MKH, CONMPOBOXKIATh BBICTYIUICHUE
MpEe3EHTalNEN;

®IpY BBHITIOJJHEHUHN YYEOHBIX NMPOEKTOB M HCCIECNOBAHWN (DU3NYECKUX TPOIIECCOB PACIPENENITh
00513aHHOCTH B TPYIINE B COOTBETCTBUH C IMOCTABJICHHBIMH 33JJa4aMH, CIICIUTh 32 BHITIOJTHEHUEM
TUTaHa JICHCTBUM W KOPPEKTHPOBATH €ro, aJeKBaTHO OIIGHWBATh COOCTBEHHBIM BKIIAJ B
NESTeILHOCTh  TPYIIBI, BBICTpAMBaTh KOMMYHHKATHBHOE  B3aWMOJICHCTBUE, IPOSIBIISS
TOTOBHOCTb pa3periatb KOH()IUKTHI.

K xonity oOyuenus B 9 kJjacce mpeJMETHBIE PE3yJbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh

C(OPMHUPOBAHHOCTD y O0YUAFOIINXCS YMEHUI:

® IICTIOJIF30BATh MOHSTHUS: CUCTEMa OTCUETa, MaTepHallbHAs TOYKA, TPACKTOPHSI, OTHOCUTEIHHOCTD
MEXaHUYECKOTO JIBIDKCHUSI, nedopmarus (ympyras, TJIACTUYECKas ), TpeHue,
LEHTPOCTPEMUTEIHHOE YCKOPEHUE, HEBECOMOCTh M IMEpEerpy3kH, IEHTP TAKECTH, aOCOIIOTHO
TBEPOE TEJIO, LICHTP TSHKECTH TBEPIOTO Tejla, paBHOBECHE, MEXaHUUECKHE KOJICOaHUs U BOJIHBI,
3BYK, MH(QPa3BYK U YIbTPa3BYK, JIEKTPOMArHUTHBIE BOJIHBI, IIKaJa AJIEKTPOMATHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JTaTbHO30PKOCTh, CIIEKTPHl HCITYCKaHHS U TOTJIOMIEHUs, anbda-, 0eTa- u
ramMma-Hu3JIy4eHus, U30TOIbI, /IepHas SHEPTeTHKA;

epa3nuuaTh  SBJICHUS (paBHOMEPHOE W  HEPaBHOMEPHOE NPSIMOJMHEWHOE  JIBUYKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BWKEHHE, CBOOOJHOE TMAaJCHHE TelI, pPaBHOMEpPHOE
JBUKEHHE [0 OKPYXHOCTH, B3aUMOJCHCTBHUE TeJl, PEaKTHUBHOE MABIKEHHUE, KoJiebaTeabHOoe
NBUKEHHE (3aTyXalollue M BBIHY)KJIEHHBIE KOJIeOaHMs), PE30HAHC, BOJHOBOE JIBUXKEHUE,
OTpaXCHHE 3BYyKa, MPSIMOJMHEIHOE paclpoCTpaHEeHHe, OTPaKEHHWE U TMPEIOMIICHHE CBETa,
MOJIHOE BHYTPEHHEE OTpa)KCHHE CBETa, pa3iiokeHHe Oeloro cBeTa B CIEKTP M CIOKEHHE
CHEKTPaNbHBIX I[BETOB, AMCIIEPCHS CBETa, €CTECTBEHHAs PaJMOAKTUBHOCTb, BO3HHKHOBEHHE
JMUHENYaToOro CHeKTpa H3JIy4yeHHs) MO OMHMCAHUI0O MX XapaKTepHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (U3NYECKUX SIBJICHUI B OKpYKaroleM MHUpeE (B TOM YUCIe
(usnueckue SBIEHUS B IPUPOJC: MPUIUBBI U OTIUBBI, IBIKEHUE Tu1aHeT COTHEYHON CUCTEMBI,
PEaKTUBHOE JIBIKEHHUE KUBBIX OPraHU3MOB, BOCIIPHUATHE 3BYKOB KUBOTHBIMH, 3eMIIETPSICEHHE,
ceiicMuuecKkre BOJHBI, I[yHaMH, 05XO, I[IBeTa TeJl, OMNTHYECKHE SBJICHUS B MPHUPOJIE,
OHMoJorMYecKoe JeHCTBHUE BHUAWMOTO, YIbTPa(HOIETOBOTO U PEHTICHOBCKOTO H3IYyUYEHUH,
€CTECTBEHHBI paJHOaKTUBHBIA (OH, KOCMHUYECKHE Y4, pPAJAUOAKTUBHOE H3IyUCHHE
MIPUPOJHBIX MUHEPAJIOB, ACHCTBHE PAJMOAKTHUBHBIX M3JIYUEHHWH Ha OPraHU3M 4YeJOBeKa), MpH
9TOM TEPEBOIUTH MPAKTUYECKYIO 3a7adyy B y4eOHYIO, BBIACTSATH CYIIECTBEHHBIE CBOMCTBA
(mpu3Hakn) pU3MUECKUX SIBICHUH;
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® OIIMCHIBATh HW3YYEHHBIE CBOICTBA TEI H dusnueckue SIBJIICHUS, HCIOJIb3YS
¢u3nyeckue BeNWYMHBI (CpPEeaHSsI M MIHOBEHHAsh CKOPOCTh Tejla INPH HEPAaBHOMEPHOM
JBUKEHUH, YCKOPEHUE, IIEPEMELICHHE, ITyTh, YII0Basi CKOPOCTh, CUJIA TPEHNUS, CUJIA YIIPYTOCTH,
CWJIa TSDKECTH, YCKOPEHHE CBOOOJHOrO MajJeHMs], BEC Teja, UMIYJIbC Te€la, UMIYJIbC CHUIIBI,
MEeXaHuyeckas paboTa M MOILHOCTb, IOTEHIMAJIbHAS JHEPrus Tejla, IOJHATOTO Haj
MIOBEPXHOCTHIO 3€MJIM, MOTEHUMAIbHAs JHEPIUsl CKATON MPYKUHBI, KUHETUYECKAsh 3HEPIHUs,
II0JIHAsl MEXaHWYECKasl SHEPIusl, IEPUO/I U YacTOTa KoJieOaHU, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa
U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeJlb IPEJOMIIEHUS CPEbl), IPU ONMCAHUN IPABUIILHO
TPAaKTOBaTh (DU3WYECKUH CMBICI HCIIOJIB3YEMbIX BEJIWYHMH, OO0OO3HAYCHUS W  EIWHUIIBI
(bu3NYeCKUX BEJIWYUH, HAXOAUTh (POPMYIIbI, CBA3BIBAIOLINE JAHHYIO (DU3MUECKYIO BEIMYUHY C
JPYTMMHU BETMYMHAMU, CTPOUTH IPaQUKU U3yYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEIUUNH;

® XapaKTepH30BaTh CBOMCTBA TeJ, PU3NUYECKUE SIBICHUS U MPOLIECCHI, UCIIOJIBb3YS 3aKOH COXPaHEHUS
SHEpruM, 3aKOH BCEMHPHOTO TATOTEHUS, NPUHLUI CYNEPNO3ULIMM  CUJ, PUHIMII
oTHocuTenbHOCTH ['anmunes, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCA, 3aKOHBI
OTpPa)XCHMsI U TPEIOMIICHUS CBETa, 3aKOHBl COXPAHEHHUS 3apsI0BOTO U MAacCOBOTO YHUCEN MpHU
SJICPHBIX peaklMsX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aMUCHIBATh €ro
MaTeMaTH4eCKOe BhIPaXKEHHE;

® 00BACHATHh (PU3MYECKHE MPOIECCHl W CBOMCTBA TeN, B TOM 4YHCJI€ U B KOHTEKCTE CHUTYyaluil
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIIATh MPUUMHHO--CIIEJICTBEHHBIE CBSI3U, CTPOUTH
0o0BsicHeHHE W3 2—3 JOTMYECKHX IIaroB ¢ OMOpPOM Ha 2—3 M3y4EHHBIX CBOWCTBA (DPU3NYECKUX
SIBJICHHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e periaTh pacuE€THHIC 3a7a9n (OMMMPAOIINECS HAa CUCTEMY W3 2—3 ypaBHEHUM ), UCTIOb3Ys 3aKOHBI U
(GopMynbl, cBs3bIBaONIME (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHajM3a YCIOBMs 3aladu
3aMUCBIBATh KPATKOE YCIOBUE, BBIABIATh HEJOCTAIOLIUE WM U30BITOYHBIE JaHHBIE, BBIOMPATh
3aKOHbl M (OpMyNbl, HEOOXOAWUMBIE MJsl pPEUIeHMs, NPOBOAUTh pacu€Thl U OLEHHUBATh
PEATMCTUYHOCTD MTOJIyYEHHOTO 3HaUeHUsI (PU3UUECKON BEJINYHHBI,

® PaCIO3HaBaTh MPOOJIEMBl, KOTOPbIE MOXKHO pEIIUTh HPU IMOMOIIM (PU3HMUYECKUX METOJIOB,
HCIOJIb3Ysl ONMCAaHUE MCCIEAOBAHUSA, BBIIEIATH IPOBEPAEMOE IPEAINIOJIOKECHHE, OLICHUBATh
IIPaBUWJIBHOCTh IOPSIJKA IIPOBEICHMS HCCIECJOBAaHUA, [€NaTh BBIBOABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIOAECHUHN U ONBITOB;

® [IPDOBOJIUTH OIBITBI IO HAOMIOACHUIO (PU3MUECKUX SBJICHUM WM (U3HYECKHX CBOMCTB Tel
(u3ydyeHue BTOpOro 3akoHa HbIOTOHa, 3aKOHA COXpAaHEHMs SHEPIUH, 3aBUCUMOCTh IEpUoJa
KoJIe0aHUH NPYKUHHOTO MasTHUKA OT MacChl Ipy3a U jKECTKOCTU MPYKUHBI U HE3aBUCUMOCTb
OT aMIUIMTYJbl MaJIbIX KoJIeOaHWH, MPSIMOJMHEHHOE paclpOoCTpaHEHHE CBETa, PA3JIOKEHHE
0eroro cBera B CIEKTp, U3y4CHHE CBOMCTB M300pakeHUs B IUIOCKOM 3€pKaje U CBOMCTB
n300pakeHUsl IpeaMera B coOuparoliedl JMH3e, HaOII0JAEHUE CIUIOIIHBIX M JIMHEHYaThIX
CIEKTPOB M3JIy4EHHUs): CAMOCTOSTEIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa
000pyI0BaHUs, OUCHIBATh X0 OTBITA U €0 Pe3ybTaThl, ((OPMYIUPOBATH BBIBOIbI;

® [IPOBOJIUTh NPU HEOOXOAMMOCTH CEPHIO HPSAMBIX HM3MEPEHMH, ONpeAessisl CpeJHee 3HaueHUe
nu3MepsieMoil BennuuHbl ((pokycHoe paccTosiHue coOuparomieil JTUH3bI), 000CHOBBIBATH BBHIOOD
crioco0a u3MepeHus (M3MEpUTEIHLHOI0 Ipudopa);

® [IPOBOJIUTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (PU3MYECKMX BEJIMYMH C HCIHOJIb30BAHHUEM MPSIMBIX
U3MEpEeHUH (3aBUCUMOCTh ITyTH OT BPEMEHU IIPH PaBHOYCKOPEHHOM JIBM)KEHUU 0e3 HauyaabHOMN
CKOpOCTH, Nepuojia KojeOaHUi MaTeMaTHYecKOro MasTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH
yria OTpaXK€HMs CBETa OT YIJIa MaJeHMs U yria MpeJOMIIEHHs OT yria NaJeHus): TNIaHUPOBAaTh
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HCCIIeIOBaHUE, CaMOCTOSITENIEHO coOupaTh  YCTaHOBKY, (DUKCHPOBATh
pe3yabTaThl MOJYYCHHON 3aBHCUMOCTH (M3UYECKMX BEJIWYMH B BUAE TaOnui U rpadukos,
JIeTIaTh BBIBOJIBI IO PE3YJIbTAaTaM HCCIICAOBAHUS;

® [IPOBOJIUTH KOCBEHHBIE M3MEPEHUsl (PU3UYECKUX BEIMYMH (CPEIHSSI CKOPOCTh M YCKOPEHHE Tena
NpU PAaBHOYCKOPEHHOM JIBW)KEHWH, YCKOPEHHE CBOOOJHOTO TaJeHUs, >KECTKOCTh TNPYKHUHBI,
KOX(QQHUIUEHT TPEHHs CKOJKKEHHS, MEXaHW4eckas paboTa M MOIIHOCTh, 4aCTOTa M TEPHO]
KoJIe0aHWH MaTeMaTHYECKOTO M MPYKUHHOTO MAasTHHUKOB, ONTHYECKas CHJIa COOMparomei
JWH3BI, PAAMOAKTHBHBIN (OH): IUIAHUPOBATH H3MEPEHUs, COOMPATh AKCIEPHUMEHTAIBHYIO
YCTQaHOBKY U BBINOJHATh M3MEPEHHSA, CIEAYs TPEATIOKEHHONH WMHCTPYKIIMH, BBIYUCISATH
3HaYCHWE BEIWYMHBI M AaHAJIM3WPOBATH TOJYYECHHBIC peE3ylIbTaThl C YYETOM 3aJaHHOM
MIOTPEITHOCTH U3MEPEHU;

e coOMIOIaTh MpaBUiIa TEXHUKHU 0€3011acHOCTHU MpH paboTe ¢ 1ab0paTOPHBIM 000PYIOBaHUEM;

® pa3IM4aTh OCHOBHBIC TPH3HAKM W3YYCHHBIX (PHU3MUECKUX MOJETe: MaTrephaibHas TOYKa,
abCcoMOTHO TBEPIOE TENO, TOYEYHBI HCTOYHHWK CBETa, JIyd, TOHKAas JIMH3A, IUIAHETapHas
MO/IENTh aTOMAa, HyKJIOHHAsI MOJIENIb aTOMHOTO SI/1pa;

® XapaKTepU30BaTh TMPHHIUIBI JCUCTBUS HM3YyYCHHBIX NPUOOPOB M TEXHHUYECKHX YCTPOUCTB C
OTIOPO HAa WX OMHCAaHUS (B TOM YHCIE: CHHJIOMETpP, JATYMKH TIOJIOKECHUS, PACCTOSHHS W
YCKOpPEHHS, pakeTa, OdXOJOT, OYKH, MEPUCKOI, (OTOAIMapaT, ONTHYECKHE CBETOBOJIBI,
CIIEKTPOCKOM, JIO3UMETpP, Kamepa BuiibCcoHa), MCIONB3ys 3HAHUS O CBOMCTBAX (PH3MUECKUX
SIBIIEHUHN 1 HE0OX0IMMble (PU3NUECKHE 3aKOHOMEPHOCTH;

®UCTIOJIb30BATh CXEMbl M CXEMaTH4YHBbIE PUCYHKM M3Y4YEHHBIX TEXHHYECKHX YCTPOMCTB,
U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMUYECKMX IPOLIECCOB MpPHU PELIEHUH Y4eOHO--
IIPAKTUYECKUX 3a7au, ONTUYECKUE CXEMBI ISl HOCTPOCHUS U300paKeHUI B IIIOCKOM 3€pKaje U
coOmparoIei JIMH3e;

® IPUBOAUTH IMpPUMEpPHI (HAXOAUTHh HMH(GOPMALMIO O NPHUMEpax) MPAKTHYECKOTO HCIOJIb30BaHMS
(bM3UYECKUX 3HAHHWI B TIOBCEIHEBHOM KU3HM JUIsl 0OecreueHrss 6€301acHOCTH TTPH 00paIeHUH
Cc npubopamMy U TEXHHYECKUMHU YCTPOHCTBAMH, COXPAaHEHMs 370POBbsS U COONIIOJICHHUS HOPM
9KOJIOTHYECKOT0 MTOBE/ICHUS B OKPYKAIOLIEeH Cpe/ie;

® OCYILLECTBIIATh MOMCK MH(pOpMaLuu (pu3ndeckoro cojepxanus B VHTepHeTe, caMOCTOATEIBHO
(bopMynupys NOUCKOBBIA 3alpOC, HAXOIUTh IIyTH OIPENENEHUsI TOCTOBEPHOCTH IOJIy4EHHOMN
nH(pOpMaLMY Ha OCHOBE UMEIOILIMXCS] 3HAHUN U IONOJHUTEIbHBIX UICTOYHUKOB,;

® UICTIOJIb30BATh IPU  BBINOJHEHUU Y4YEOHBIX 3aJaHMA HAyYHO--TIOMYJSIPHYIO JIUTEPATypy
(¢u3n4ecKoro cojJep:KaHus, CIPaBOYHbIE MaTepuanbl, pecypchl ceTd HTepHeT, BiajeThb
npuéMaMu KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus HMH(OpMalMM M3 OJHOW 3HAKOBOM
CHCTEMBI B APYT'YIO;

®C03/1aBaTh COOCTBEHHbIE IHCBMEHHBIE U YCTHBIE COOOILEHUS Ha OCHOBE HH(POpPMALUU U3
HECKOJIbKUX HMCTOYHUKOB (PU3MUECKOrO COJAEp)KaHUs, MYOJUYHO IPEJCTABIATh PE3YyIbTaThl
MIPOEKTHOW MJIM HCCIEI0BATEIbCKON JIeATENBHOCTH, TPU 3TOM T'PaMOTHO HCIMOJb30BaTh
M3yYEHHBIN NOHATHHHBIN anmapaT U3y4aeMoro paszaena (pU3MKH U CONPOBOXKIATh BBICTYIJICHHUE
Ipe3eHTaluen ¢ yuéToM 0COOEHHOCTEH ayIUTOPUN CBEPCTHUKOB.
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7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposrbie)
Kontpoas | IIpakruueckne
n/n NMPOrpaMmblI Beero o0pa3oBaTte/ibHbIE
HbIE padoTsI
pecypchl
padoThI
Pazgea 1. ®u3uka u e€ poJib B MO3HAHUHU OKPYKAKOIIEr0 MUPa
bu6mmoreka [IOK
11 ®du3nka - HayKa O oJ1e 1
FSHEA = HAyRa O HPHPOX https://m.edsoo0.ru/7f416194
1.2 du3nyeckne BEIUYUHBI 2 1 bubmorexa [IOK
https://m.eds00.ru/7f416194
bu6mmoreka [IOK
1.3 EcrecTBenHOHa i METOJI TIO3HA 3 2
e https://m.eds00.ru/7f416194
Hroro mo pazgeny 6
Pasnen 2. [lepBoHayaibHbIe CBeICHUS 0 CTPOCHUM BelllecTBA
bu6moreka [IOK
2.1 C 1
TPOCHYE BEIEUTRd https://m.eds00.ru/7f416194
59 JBrmykeHre u B3aMMOACHCTBUE YaCTHII 5 1 bubnuorexa [JOK
' BellleCcTBa https://m.eds00.ru/7f416194
bubnuorexa [JOK
2.3 Ar 2
PETATHBIC COCTORHIA Bemectsa https://m.eds00.ru/7f416194
Utoro mo pazneny 5
Paznen 3. /IBu:keHue u B3auMojieiicTBue Te
3.1 MexaHnueckoe JBUKEHUE 3 bubmorera I[IOK

https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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bubmunoreka LIOK
2 u 4 1
3 HEPLILA, Macca, IDIOTHOCTS https://m.eds00.ru/7f416194
bubmnoreka LIOK
. .B 14 1 2
33 Cna. Bajr cin https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, *KMAKOCTEH U ra3oB
apienue. Ilepenava naBneHus
4.1 ilBé BIMU TCJ‘II;MHI/I )KI/JII KOCTSIMH U 3 bubmorera [JOK
' pA > JHA https://m.edsoo.ru/7f416194
razamu
bu6mmoreka [IOK
4.2 5
Jlaprierue KuAKOCTH https://m.edsoo.ru/7f416194
bu6moreka [IOK
4.3 A 5
TMOC(hepHOE AaBIICHHE https://m.eds00.ru/7f416194
44 JleiicTBuE JKUAKOCTH U T'a3a Ha 8 1 5 bubnuotexa [JOK
' HOIPY)KEHHOE B HUX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHEPrUst
bu6moreka [IOK
51 Pa6 2
aboTa 1 MOMHOCTD https://m.eds00.ru/7f416194
bubnuorexa [JOK
52 Hpoctbie MexarmsMet ° 15 https://m.eds00.ru/7f416194
5.3 MexaHu4eckas SHEPTHsI 5 1 1 Bubmmorexa [JOK
https://m.eds00.ru/7f416194
Hroro no paszneny 12
PeszepBHOe Bpems 3



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68

11.5




8 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoiasbubie | IlpakTuyeckue (upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypebi
Paszgea 1. TensioBble siBjIeHUst
11 CTpoeHHe U CBOMCTBA BEIIECTBA 6 brbmotexa LIOK
https://m.edsoo.ru/7f4181ce
1.2 TennoBsie mporecch 22 1 35 brbmotexa LIOK
https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyecknue 1 MArHUTHbBIE SIBJICHUS
DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla . Bu6maorexa LIOK
2.1 1
U UX B3aUMOJCUCTBHE https://m.edsoo.ru/7f4181ce
292 [TocTosTHHBIN 3JIEKTPUUYECKUNA TOK 20 1 6 bubnuorexa LIOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuutHbI€ SIBICHUS 5 1 bubnuorexa LIOK
https://m.edsoo.ru/7f4181ce
24 DNeKTpOMarHuTHask MHIYKLIMS 5 1 brbmiorexa [IOK
https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37

HazBanue MmoayJist

PesepBHOE Bpems



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

11.5
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9 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne /it (uu¢posrIe)
= NPorpamMmbl Bcero Kontpoasubie | IlpakTuyeckue 00pa3oBaTelbHbIE
padoThl padoThbI pecypebl
Pa3zngen 1. Mexanndeckue siBJIeHHUS
1 MexaHudueckoe IBMKEHHE U CIIOCOOBI €ro 10 . Bu6nuorexa [IOK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
1.2 BsanMopeiicTBre Tex 20 1 3 brbmotexa LIOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHCHUS 10 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexann4uecKue K0JIe0aHUA U BOJHEI
21 MexaHnudeckue KojeOaHus 7 2 brbmiorexa [IOK
https://m.edsoo.ru/7f41a4a6
292 MexaHn4yecKue BOJIHBL. 3BYK 8 1 3 bubnuorexa IIOK
https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Paspnen 3. DileKTpOMarHuTHOE MOJie M 3JIEKTPOMATHUTHBIE BOJIHBI
- DIEKTPOMAarHuTHOE MoJie U 6 ) Bu6muorexa LIOK

QJICKTPOMAIrHUTHBIC BOJIHBI

https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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6
Hroro no pazneny
Paznen 4. CBeTOBELIE IBJIEHHS
41 3aKOHEI PACIIPOCTPAHEHHs CBETA 6 brbmiorexa LIOK
https://m.edsoo.ru/7f41a4a6
4.2 JIuH3bl U onrTHYECKUE TPUOOPHI 6 brbmiorexa LIOK
https://m.edsoo.ru/7f41a4a6
43 Pa3nosxeHne 6eI0ro cBeTa B CIIEKTP 3 brbmiorexa LIOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pa3nen 5. KBanToBLI€E SIBJEHUS
5.1 HcnyckaHne 1 MOTJIOMEHNE CBETa aTOMOM 4 brbmiorexa LIOK
https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHne aTOMHOTO SIpa 6 brbmiorexa LIOK
https://m.edsoo.ru/7f41a4a6
5.3 SnepHblie peakuu 7 brbmiorexa [IOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasnen 6. IloBTopurtenbHo-00001a01IMiA MOAY/Ib
61 [ToBTOpeHUE M 0000IIEHNE COACPIKAHUS 9 Bu6anorexa LIOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wtoro mo pazneny 9



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

24




31

YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

®dwusmka: 7-# knacc: 6a3oBblil ypoBens: [lepeikun .M., Banos A.U., 3-e uznanue, nepepaboranHoe,
AxuunonepHoe o6mectso «M3narensbctBo «lIpocsenienne»

®dwusmka: 7-# knacc: 6a3oBblil ypoBens: [lepeikun .M., Banos A.U., 3-e uznanue, nepepaboranHoe,
AxuunonepHoe o6mectso «M3narensbctBo «lIpocsenienne»

®usuka: 9-i kinacc: 6a3oBbiit yposeHs: [lepreimikun Y. M., I'yrauk E. M., UBanoB A. U., [letpoBa M. A,
3-e uznanue, rnepepadoranHoe, AKIHOHEpHOE 001IecTBO «M3matenberBo «IIpocBemenney

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

https://www.uchportal.ru/load/38, https://www.uchportal.ru/load/38
https://www.krippo.ru/,  https://ege.sdamgia.ru/,  https://oge.sdamgia.ru/,
http://sverh-zadacha.ucoz.ru/index/0-9, https://fipi.ru/.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HTEPHET
https://ege.sdamgia.ru/, https://oge.sdamgia.ru/,

http://www.all-fizika.com/article/index.php?id article=110



https://www.uchportal.ru/load/38
https://www.uchportal.ru/load/38
https://www.krippo.ru/
https://ege.sdamgia.ru/
https://oge.sdamgia.ru/
http://sverh-zadacha.ucoz.ru/index/0-9
https://fipi.ru/
https://ege.sdamgia.ru/
https://oge.sdamgia.ru/
http://www.all-fizika.com/article/index.php?id_article=110
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