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HOACHUTEJIBHAS 3AIIUCKA

[Iporpamma 1o (u3uke Ha ypoBHE OCHOBHOTO OOIIET0 OOpa3oBaHUsI COCTABJICHA Ha
OCHOBE TMOJIO)KEHHM M TpeOoBaHUN K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE
OCHOBHOW 00pa3oBaTesibHON mporpammsbl, npeactaBieHHbix B GI'OC 00O, a takxe ¢
yaétoM denepalibHON pabodeil mporpaMmbl BocnuTanus W KoHIENMU TpernoaBaHus
yueOHoro npeamera «dDuznkay.

Copepxxanne  mporpamMmbl 10 (U3MKE  HampaBleHO Ha  (QopMHUpOBaHUE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOYYarOIIMUXCS M OpTraHU3alMIo0 U3ydYeHUs (HU3UKH Ha
JeSITeIbBHOCTHOM OCHOBE. B mporpamme no ¢pu3nke y4uThIBalOTCS BOZMOXKHOCTH YU4EOHOTO
npeamera B peanuzanuu Tpebopanuit ®I'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM H
METanpeIMETHBIM  pe3yJbTaTaM OOy4YeHHs, a TaKKe MEXIPEIMETHbIE CBA3M
€CTECTBEHHOHAYYHBIX YY€OHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O 00OILIEr0 00pa30BaHMUs.

[Iporpamma 1o (u3uKe yCTaHABIMBAET pacHpeleieHre ydyeOHOro Marepuana Io
rojaM oOyuyeHus (Mo Kjaccam), MpeayiaraeT IPUMEPHYIO MOCIEA0BATEIbHOCTh U3yYEHUs
TE€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COAEPKAHUSA M Y4ETE€ BO3PACTHBIX
0COOEHHOCTEH 00yUYaroIMXCA.

®dusuka SABISETCS CHUCTEMOOOPA3YIOIMM Il  E€CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJIbKY (DM3MUECKHUE 3aKOHBI JIEKAaT B OCHOBE IPOLECCOB U SIBJICHUM,
U3y4aeMbIX XUMUEH, OMOJIOTHel, aCTpOHOMUEN U (PU3NYecKo reorpadueii, BHOCUT BKJIA[]
B €CTECTBEHHOHAYUYHYIO KAapTHUHY MHpa, MNPEAOCTaBIAET HauOoJee SCHbIe O00pa3lbl
OPUMEHEHUS HAYYHOIO METOJA IMO3HAHMS, TO €CTh CIOC0o0a MOIMYYEHHUs JOCTOBEPHBIX
3HAHUM O MUDE.

Omna w3 TJaBHBIX 3a1a4  (U3UYECKOro o0O0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHMs COCTOUT B (POPMUPOBAHNN €CTECTBEHHOHAYUYHOM rpaMOTHOCTH U UHTEpEca K
HayKe y 00y4aromuxcs.

Nzyuyenne ¢uzukun Ha 0a30BOM YpOBHE MpeArojaraeT OBJaJCHUE CIEAYIOIUMU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOIUMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

® Hay4YHO OOBSICHSTH SIBJICHUS;

® OILEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

® UHTEPHIPETHUPOBATH [JIAHHbIE U UCIOJIb30BaTh HAay4HbIE JlOKa3aTesbcTBA MJIs
MOJIyYE€HUS BBIBOJIOB.

Lenu n3yueHus (U3MKM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs ONMpE/eSiCHbI B
Konnenmuu mnpenogaBanusi yueOHoro mpeamera «®Dusuka» B 00pa3oBaTeIbHBIX
Opra”Hu3anusax Poccniickon ®enepanun, pean3yoINX OCHOBHBIE
o0ureo0pa3oBaTeabHbIe TPOrPaMMBbI, YTBEPKAEHHON pemeHrneM Komnerun Munucrepcta
npocsemnienust Poccuiickoit deneparuu (mpotokoit ot 3 gexadbpst 2019 r. Ne [1K4BH).

Heau uzyyenus: pusvMKu:



e MpuoOpeTeHrue HMHTEepeca M CTPEMIJICHHsS] OOYyYaloluXcsi K HAay4HOMY M3y4YEHHUIO
IPUPOBI, PA3BUTHE WX UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHEC TMPEACTABICHUN O HAy4YHOM METOJe TMO3HaHUA U (POopMHpOBaHHE
UCCIIEIOBATENECKOTO OTHOIIICHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMupoBaHME Hay4HOrO MHUPOBO33PEHUSI KaK pe3yJibTara HW3Y4YCHHUS OCHOB
CTpPOEHHUS MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE TPEACTABICHUN O ponau (QU3UMKKA Jid  Pa3BUTUSA  APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

® pa3BUTUE MPEACTABICHUN O BO3MOXHBIX cdepax Oyaymien npodeccrnoHalIbHOMN
JESATEIbHOCTH, CBS3aHHOW ¢ (DU3MKOM, MOATOTOBKA K JalbHEHIIEMy OOyYEHUIO B 3TOM
HaIpaBJICHUMU.

JlocTmkeHHe 3TUX LeNeld mporpaMmbl MO (U3MKE Ha YpOBHE OCHOBHOI'O OOILEro
00pa3oBaHus 00ECTICUNBACTCS PEUICHUEM CIICAYIONINX 3a/1a4:

® [pUOOpETEHUE 3HAHUW O JHUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXaHUYECKHX,
TEIJIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

e puoOpeTeHne YMEHH ONUChIBaTh U OOBACHATH (DU3UUECKUE SBIECHUS C
UCTIOJIb30BaHUEM TOJTYYCHHBIX 3HAHUIA

® OCBOEHHE METOJIOB PEIICHUS MPOCTEUIIMX PACYETHBIX 3a/ad C HCIOJIb30BaHUEM
duznyeckux MozeneH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

® pa3BUTHE YMEHUN HAONIOAAaTh NPHUPOIHBIC SBICHUS W BBINIOIHATH OIBITHI,
nabopatopHble pabOThl U OSKCIEPUMEHTAJIbHbIE HCCIIEIOBAaHUS C HCIOJIb30BaHUEM
U3MEPUTENbHBIX TPUOOPOB;

® OCBOEHHUE MPUEMOB pabOTHl ¢ MH(DOpMaIUel PU3NUECKOTO COJIepPKaHUs, BKIIOYas
MH(POPMAIIMIO O COBPEMEHHBIX JOCTHKEHUIX (DU3UKH, aHAJIN3 U KPUTUUYECKOE OLICHUBaHHUE
uHdopmaIuy;

® 3HAKOMCTBO cO cdepaMu TPOPECCUOHATBLHON JESITEIBHOCTH, CBSI3aHHBIMH C
(bU3HUKON, U COBPEMEHHBIMHU TEXHOJIOTHSIMHI, OCHOBAHHBIMU Ha TOCTIKEHUSX (PU3UUECKOU
HaYKH.

Ha wusydenne ¢Qusuku (0a30BbIi ypOBEeHb) Ha YypPOBHE OCHOBHOIO OOILEro
obOpazoBanusi otBoauTcs B 9 Kkmacce — 102 waca (3 wuwaca B HEJICIIO).



COAEPKAHUE OBYUEHUSA

Pa3znen 1. Mexannueckue siBJCHHUS.

Mexannueckoe  ABWKeHHE. MarepuanpHas Touka. (Cucrema  OTcuéra.
OTHOCUTENIBHOCTh MEXaHMYECKOTO JBWKEHHUs. PaBHOMEpHOE MNPAMOJIMHEIHOE
nBxkeHue. HepaBHOMepHOe mpsiMosinHEHOe ABMxeHue. CpefHsis ¥ MTHOBEHHAs
CKOPOCTB TeJa P HEPABHOMEPHOM JBHKCHUH.

Yckopenune. PaBHOyCKOpeHHOE NpsiMONIMHENHOE JBUKeHNE. CBOOOHOE TTaJICHUE.
OmnbiTel ['anunes.

PaBHOMepHOE aBMkeHME N0 OKpyxHocTu. [lepmom u wyacrora oOpaieHus.
JluneriHas v yriioBast CKOpocTH. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

IlepBeiii 3akoH HproroHa. Bropout 3akoH Herotona. Tperuit 3akoH HproToHa.
[IprHIMI Cynepno3uLnn CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CWJla TPEHUS CKOJIbKEHUSI, CUJIa
TPEHHUS TTOKOSI, APYTHUE BUJIBI TPEHHUS.

Cuia TsSKECTM M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpPEHHE CBOOOTHOIO
najgeHus. [Ipmkenue rmuianer Bokpyr CousHna. IlepBag kocmuyeckass CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue wmaTepualibHOW TOYKH. AOCOMIOTHO TBEpPIOE Teio. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIVIEHHON OChIO BpamleHusi. MOMeHT cuibl. L{eHTp TshkecTu.

Nmnynec Tena. M3MmeHenume wummynbca. MmmynsC cunbl. 3aKOH COXpaHEHUS
UMIyJbca. PeakTMBHOE NBUKEHUE.

Mexanuueckasi paboTa U MOIIHOCTb. PaboTa CUi TSXKECTH, YIPYrOCTH, TPEHHUS.
Csi3pb sHeprum u pabotrel. [loTeHnumanbHash »HEprus Tena, MOAHATOTO Hal
IIOBEPXHOCTHIO 3eMiM. lloTeHIManbHas sHeprus c:kaTou IpyxkuHbl. KuHetnueckas
sHeprusi. TeopeMa O KMHETHYECKOW 3HEPTrHH. 3aKOH COXPAHEHUS MEXaHMYECKOMN
SHEPTHUH.

Hemoncmpauuu.

1. HabmroeHne MeXaHWYeCKOro JBIMXKCHHUS Tela OTHOCHUTEIBbHO Ppa3HbIX Tej
OTCYETA.

2. CpaBHEeHHE TIyTeW © TPAGKTOPUN ABWKEHUS OJHOTO U TOTO XKE Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

3. I3amepenue CKOpOCTH U yCKOPEHHUSI IPSIMOTMHEHHOTO IBYKCHHSL.

4. UccnenoBanue NpU3HAKOB PABHOYCKOPEHHOTO JIBHXKECHUSI.

5. HabGnronenue ABMKEHUS Tesa M0 OKPYKHOCTH.

6. HaOnioienne MexaHUYeCKUX SBJICHHUM, MPOUCXONAIIMX B CHUCTEME OTCU€Ta
«Tenexka» nmpu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIbHO KaOUHETa
pu3uKu.

7. 3aBUCUMOCTb YCKOPEHHUS Tela OT MAaCChl TeJla U JIEUCTBYIONIEH Ha HETO CUJIBL.
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8. HabGmroienne paBeHCTBA CUJI PU B3aUMOJICHCTBUM TEll.

9. N3MeHeHue Beca Tena NpU YCKOPEHHOM JIBUKEHUU.

10. Ilepenaya ummyJbca Mpu B3aUMOJICHCTBUH TEJI.

11. IlpeoOGpazoBaHusl SHEPTUU MIPU B3AUMOJICUCTBUH TEII.

12. CoxpaHeHne UMITYJIbCa MPU HEYIPYTOM B3aUMOJCHCTBUH.

13. CoxpaHeHue uMIysbca npu abCOMIOTHO YIIPYTrOM B3aUMOJICHCTBUU.

14. HaGnroneHne peakTUBHOTO TBUKCHHSL.

15. CoxpaHeHrue MeXaHU4YEeCKOM PHEPrUu MpHU CBOOOTHOM MAJICHUH.

16. CoxpaHeHre MeXaHUYECKOM PHEPTUH MPU JBUKEHUU Tea MOJ] 1eUCTBUEM
PYKUHBI.

Jlabopamopnwie pabomul.

1. UccnenoBanue paBHOYCKOPEHHOTO JBMKEHUS O€3 HauallbHOW CKOPOCTH.

2. VI3amepenue ycKopeHUst CBOOOTHOTO TTaICHUS.

3. OmpeneneHue KECTKOCTH MPYKUHBIL.

Paznen 2. Mexann4yeckue KoJ1e0aHMs M BOJIHBI.

Konebarenbnoe nBuxenue. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUMU: TEPUOI,
4acToTa, aMIUIUTyJa. MaTreMaTU4ecKuil U MpYKUHHBIA MasTHUKHU. [IpeBpaiieHue
SHEPTUU MPU KOJIeOATETHHOM JIBIKCHHH.

3aryxaronue kosieOanusi. BeinyneHHbie kosneOanus. Pezonanc. Mexanudeckue
BOJIHBI. CBOMCTBA MEXaHUYECKUX BOJIH. [IpoonpHbIe U monepeyHbie BOJIHBL. J[nnHa
BOJIHBI U CKOPOCThb €€ pacrpocTpaHeHus. MexaHudyeckue BOJHBI B TBEPAOM Tele,
CEICMUYECKHE BOJIHBI.

3Byk. ['pomkocTh 3Byka u BbicoTa ToHA. OtpaxkeHue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenne kojeOaHMI Tel MO JOEWCTBHEM CHJIBI TSOKECTH U CHIIBI
YIOPYTOCTH.

2. HaGmronenue kosieOaHuii rpy3a Ha HUTH M Ha TIPY>KUHE.

3. HaGnroneHnue BBIHYKJIEHHBIX KOJIeOaHUN 1 pe3oHaHca.

4. PacnipocTpaHEHHE MPOJOJIbHBIX U MONEPEYHBIX BOJH (HA MOJEIIH).

5. Habmroienre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuwie pabomeul.

1. UccnenoBanure 3aBUCUMOCTH IME€pUOJIa M YacTOThl CBOOOJHBIX KOJEOaHMIA
HUTSHOTO MasiTHUKA OT €r0 JJIUHBI.

Pa3nen 3. DjekTpoMarHuTHoE 1MoJie M 3J1eKTPOMArHUTHBIE BOJIHbBI.



DIJIEKTPOMarHuTHOE noJie. DJIEKTPOMArHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMArHuTHhIX BOJH. [llkama »sneKTpoMarHuWTHBIX BOJH. Fcnonb3oBanue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3HU.

DneKkTpoMarHuTHas npupoja cseta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Hemoncmpauuu.

1. CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOIiCTBA CBETA.

Jlabopamopnvie pabomul.

1. 3yyeHue CBOWCTB SJEKTPOMATHUTHBIX BOJIH C TOMOIIBI0O MOOMJIBHOTO
TenedoHa.

Pasnen 4. CBeroBbIe siBJICHUS.

JlyueBas monenp cera. Mcrounnkm cBeta. IIpsMonmHEWHOE pacnpOCTpaHEHHE
ceeta. 3armenus ComHna m Jlyael. Otpaxenne cBeta. [lnockoe 3epkano. 3akoH
OTpa)KEHUs CBETA.

[Ipenomnenue cBera. 3akoH ImpenomiieHuss cBerta. [lomHoe BHyTpeHHee
oTpaxkeHue cBeTa. Vcronp30BaHne TOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKHUX
CBETOBOJAX.

JIunza. Xon mydeii B muna3ze. Ontuueckas cucreMa ¢oToarapara, MUKpPOCKOIIa U
Teneckona. ['a3 kak ontuyeckas cucrema. biiM3opykocTh U 1albHO30PKOCTb.

Paznoxxenne Oenoro cBera B cnekTp. Omnbeitel  Heilorona. CroxeHue
CIEKTpaJbHBIX BETOB. JlMcnepcus cBeTa.

Hemoncmpauuu.

. [IpsaMonMHENHOE PACIIPOCTPAHEHUE CBETA.

. OTpaxkeHue cBera.

. [lonyuenune n300pakxeHuii B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
. [Ipenomnenue ceera.

. ONTH4YECKUN CBETOBO/I.

. X0z Jiydeil B coOuparonieit JIMH3e.

. X011 JIyyer B pacCEeUBAIOLIEH JIMH3E.

. [lonmydenune n300pakxeHnii ¢ TOMOIIBIO JINH3.

O© 00 NO Ol & WODN B

. [Ipunnun aeiicTBus hoToanmapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Monens rasa.

11. Paznoxxenue 6e10ro cBeTa B CIICKTP.

12. TlosmydyeHnue Oenoro cBeTa Mpu CI0KEHUU CBETA Pa3HbIX LIBETOB.

Jlabopamopnwie padomeui.

1. U3ydyeHnue CBOWCTB u300pakeHus B coOuparomiedt mauH3e. M3mepenue
ONTUYECKOW CUJIbI JIMH3HI.

Paznen 5. KBaHnToBBIC SIBJICHHS.



OmnsiTel Pezepdopna u mmanerapHas Mozaens aroma. Mognens aroma bopa.
Hcnyckanue u noriyomenyue ceeta atoMoM. KBaHThl. JIMHeW4YaTbie CIIEKTPBI.

PagnoaktuBHOCTh. Anb(da, Oeta- U ramma-usnydeHus. CTpoeHrne aTOMHOTIO sipa.
Hyknonnas monens aroMmHoro sgpa. M3orombl. PannoakTuBHBIE IpeBpanicHUS.
Ilepnon nmosrypacmaga aTOMHBIX SAED.

SAnepHble peakuuu. 3aKOHBI COXPAHEHHS 3apsAJ0BOIO M MAacCOBOTO YHCEN.
OHeprusi CBA3M aTOMHbIX siaep. CBsA3b Macchl W 3HEprud. Peakuuu cuHTe3a U
nenenus saep. Microunnku 3eprun ConHna v 3BE3 1.

AnepHas odHepreruka. JIeHCTBHS pAgUOAKTUBHBIX H3JIyYCHUM HA JKUBBIE
OpraHU3MBl.

Jemoncmpayuu.

CrexTpbl U3ITy4YEHHUsI U MTOTJIONICHUS.

CreKTpbl pa3IMyYHbIX Fa30B.

CnekTp Boaopoaa.

Hab6nronenue tpekoB B kamepe BuiibcoHa.

Pabora cuéTunka HOHU3UPYIOMINX U3TYyUCHU.

Peructpanus uznydeHus NpUPOJHBIX MUHEPAJIOB U IIPOTYKTOB.

o gk whE

Jlabopamopnwie pabomul.

1. HaGnrogeHue CrUIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. VI3aMepenue eCTECTBEHHOTO PaIMallMOHHOTO (hOHA TO3UMETPOM.

3. UccnenoBanue TpekoB 3apsKEHHBIX YaCTHIL IO TOTOBBIM (oTorpadusim.

Pa3znen 6. IloBTopenue u 00001IeHueE.

[ToBTOpUTENHEHO-00001IAIOMMN MOIYJb NpEeIHA3HAYEH JUIsl CUCTEMaTH3aluu U
00001IEeHUsT MPEIMETHOTO COJIEP)KAHUSA U OMNbITa JAEATEIbHOCTH, MPUOOPETEHHOTO
OpU HM3YyYEHUM BCEro Kypca (U3MKHM, a TakkKe JJIsl MOJIrOTOBKA K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHY MO (Uu3MKe Ji1 OO0ydJarolIuxcs, BBIOPABIIMX 3TOT
y4eOHBII mpeaMer.

[Ipn u3ydeHHH NAHHOTO MOIYJSl PEaTUu3yIOTCS U CHUCTEMATU3UPYIOTCS BUIBI
NEeSATEIbHOCTH, HA OCHOBE KOTOPBIX OOECIEUYMBAETCS JOCTUKEHUE NPEIMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  oOyueHus,  (Gopmupyercs
€CTECTBEHHOHAy4YHass TI'PAMOTHOCTh: OCBOECHHME HAy4HbIX METOJOB MCCIIEJOBAHUS
SBJICHUN TPUPOJBI U TEXHHUKH, OBJAJCHHE YMEHUSIMH OOBACHATH (PU3NUecKue
ABJICHMS, TPUMEHSS TOJYyYEHHbIE 3HAaHMS, pelmarb 3aJaud, B TOM YHUCIE
KaueCTBEHHbIE U KCIIEPUMEHTAIbHBIE.

[TpyHIMNIUANBHO AESTENbHOCTHBIN XapakTep AAHHOTO pasjiesia pealn3yercs 3a
C4€T TOro, 4YTO O0YHArOUIUECS BBINOJHSIOT 3aJaHusl, B KOTOPBIX UM MPEAJIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUN Paclo3HABaTh U HAYYHO OOBICHATH (PU3HUECKUE
SABJICHUS B OKPYKAIOIIEN IPUPOJIE U ITOBCETHEBHOM KU3HU;
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UCIIOJIb30BaTh Hay4HbIE METOJbl HMCCIENOBaHUS (U3MYECKUX SIBICHUU, B TOM
YuUCJIe ISl HPOBEPKU TUIIOTE3 U MOJTYYEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4yHbIE OCHOBBI HanbOoOJee BaXXHBIX JIOCTHKEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAmpuMep, MPAKTUYECKOTO HCIOJIb30BaHUSA PA3JIMYHBIX HMCTOYHUKOB
SHEPrUd Ha OCHOBE 3aKOHA MPEBpALICHUS M COXPAaHEHHsI BCEX HM3BECTHBIX BHUJOB
SHEPTHUH.

IINIAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA NPOI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yyenue QUMK Ha ypoBHE OCHOBHOT'O OOIIEro oOpa3oBaHUSI HAMPABICHO HA
JOCTI)KEHUE JIMYHOCTHBIX, METANpEeAMETHBIX M TMPEAMETHBIX 00pa30BaTeNbHbBIX
pE3yNbTAaTOB.

B pesynbrare mzydeHusi (pU3MKU Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs Y
oOyuatomierocs OyayT copMHpOBaHBI CIEAYIOUIME JTUYHOCTHBIE PE3yJbTaThl B
YacTH:

1) naTpMOTHYECKOTr0 BOCIIMTAHMSA

® MPOSIBJICHUE MHTEpPECAa K MCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOU
(bu3nyuecKoil HayKu;

® [ICHHOCTHOE OTHOUICHHE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpamaaHCKOro M TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

® TOTOBHOCTbH K aKTUBHOMY YYacTHIO B OOCYXJIEHHH OOILIECTBEHHO 3HAUYUMBIX U
TUYECKUX TMPOOJEM, CBS3aHHBIX C MPAKTUYECKUM TPUMEHEHUEM OCTHXKCHHM
bu3uKy;

® OCO3HAaHME BAXHOCTH MOPAIBHO-3TUYECKUX NPHUHLMIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

® BOCIPHUATUE JCTETHUYECKHX KayecTB (PM3MUECKOW HAyKu: €€ TapMOHMYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O MO3HAHMSL:

® OCO3HAaHHWE UEHHOCTHM (U3NYECKON HAayKd KaK MOIIHOTO HMHCTPYMEHTa
MO3HAHHWS MHpPA, OCHOBBI PAa3BUTUS TEXHOJOTHM, BaXXHEHUIIECH COCTABISIOLIECH
KYJbTYPBIL;

® pa3BUTHE HAy4YHOU JIOOO3HATENBHOCTH, HWHTEpPEcCa K MCCIEeI0BATEIbCKON
NEeSTENbHOCTH;

5) popMupoBaHUA KYJIbTYPbI 310POBbS U IMOIMOHAJIBLHOTO 0JIATONOTYYMS

® OCO3HAaHUE IIEHHOCTH Oe30macHoro o0pa3a KU3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUPE, BAXKHOCTH MPaBUJI OE30MMaCHOTO MOBEACHUS Ha TPAHCTIOPTE,
Ha JIOpOrax, ¢ AJIEKTPUUYECKUM U TEIUIOBBIM 000PYIOBAHUEM B JOMAITHUX YCIOBUSIX;



e c(hopmMupOBaHHOCTH HaBbIKa pedieKcuu, MpU3HAHNE CBOETO MpaBa HA OIINOKY
Y TAKOTO K€ MpaBa y IPyroro 4eloBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

® AKTHMBHOE Yy4yacTH€ B pPEIICHUU TMPAKTHUUYECKUX 3a7ad (B paMKax CEMbH,
00pa3oBaTEIbHONM OpraHU3allMy, TOpojAa, Kpas) TEXHOJOTMYECKOM U COLMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOLIUX B TOM YUCIE U (PU3NYECKUX 3HAHUM;

® UHTEPEC K MPAKTUIECKOMY M3yUYCHHIO TPO(ECCHid, CBSI3aHHBIX ¢ (DU3UKOM;

7) IKOJIOTUYE€CKOT0 BOCIIMTAHUSA:

® OpHUCHTAlMS Ha NpPUMEHEHHE (PU3MUECKUX 3HAHUN /Jid penieHus 3aaad B
00JIaCTH OKpYXarolel Cpebl, MIaHUPOBAHUS TTOCTYIIKOB M OIEHKH MX BO3MOMHBIX
MOCJEACTBUMN JJIS1 OKPYKAIOLIEH CPE/IbI;

® OCO3HAHUE TJIO0AJBLHOTIO XapakTepa SKOJOTMYECKUX MpoOJieM M IMyTel HX
pelieHus;

8) amanranuM K U3MEHSAIIMMCSH YCJIOBUSM COUHAJIBHON W NPHUPOIHOM

cpeabl:

® MOTPEOHOCTh BO B3aUMOJICUCTBUU TIPU BBIMOJHEHUM HWCCIEIOBAaHUN U
IPOEKTOB (PU3UYECKON HANIPABICHHOCTU, OTKPBHITOCTH OTBITY U 3HAHUSM JAPYTHX;

® TMOBBIIICHHE YPOBHS CBOEW KOMIETEHTHOCTH 4Yepe3 MNPAKTUYECKYIO
NEATEIbHOCTD;

® 1OTPEeOHOCTH B (DOPMUPOBAHUH HOBBIX 3HAHUM, B TOM 4YHCIIEe (POPMYyIUpPOBATH
U7IeH, TIOHSATHUS, TUTIOTE3bI O GU3HUUECKUX OOBEKTAX U SBJICHUSIX;

® OCO3HaHUE NePUIIUTOB COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEH B 001acTu
bu3uKy;

® T[JIJAHUPOBAHHME CBOETO PAa3BUTHS B IPUOOPETEHUN HOBBIX (DM3UUECKUX 3HAHUM;

® CTPEMJICHHE aHAJU3UPOBATh U BBIABIIATH B3aUMOCBSI3M MIPUPOILI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

® OLICHKAa CBOUX JECHUCTBMM C YYETOM BIMSHHMS Ha OKPYKAIOUIYI0 Cpexy,
BO3MOYHBIX TJIOOQIBHBIX TIOCTEACTBUH.

METANIPEJMETHBIE PE3YJIBTATDI

B pesynbrare ocBOoeHMs TporpamMmsbl 1o ()U3UKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOydaromerocss OyayT cpopMHUpOBaHbI MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIONINE IMO3HABATCIbHBIC YHUBEpCAJIbHBIC YUeOHBIC NEHCTBHS,
KOMMYHUKATHBHBIE  YHHMBEpCAJIbHbIE  y4eOHble  JEHCTBUS,  PETYJIATUBHBIC
YHUBEpCaIbHbIC YI€OHbIE TCUCTBUSI.

IMo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiicTBUS

ba3oBble ornueckue aAecTBU:



® BBIIBJIATH U XapaKT€PU30BaTh CYIIECTBEHHbIE MMPU3HAKH OOBEKTOB (SIBJICHUI);

® YCTAaHAaBIMBATh CYIIECTBEHHBIN MPHU3HAK KJIacCCHU(PUKAIMU, OCHOBAHUA MJIs
00001IEeHHS ¥ CPaBHEHUS;

® BBIABJIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUMS B paccMaTpUBAEMbIX (aKTax,
JAHHBIX U HAOJIIOJICHUSX, OTHOCSIIMXCS K (PU3HMUECKUM SIBJICHUSM;

® BBIBJIATH MNPUUYMHHO-CICICTBEHHBIE CBSI3M TPU HM3YyUYEHUU (PUIMUECKHUX
ABJICHUM W TIPOLIECCOB, JEJIAaTh BBIBOABI C MCHOJIb30BAHUEM JIEIYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOYCHHM, BHIABUTATh THIIOTE3bI O B3aMMOCBA3SIX (PU3UUECKHUX
BEJINYMH;

® CaMOCTOSITENIBHO BBIOMPATh CIOCOO pemieHus ydyeOHoW (Pu3nyeckod 3anayu
(cpaBHEHHE HECKOJIBKMX BapHUaHTOB pEIIEHUs, BbIOOp HauOosiee MOAXOIAIIEIO C
Y4ETOM CaMOCTOSITENIBHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble uccienoBarTebcKme 1eiiCTBUS:

® NCIIOJIB30BATh BOIIPOCHI KAK UCCIIEIOBATEIbCKUA NHCTPYMEHT ITO3HAHUS;

® [IPOBOJUTH MO CAaMOCTOSITEJIBHO COCTABJICHHOMY IUIaHY OIIBIT, HECIOKHBIN
(pu3nyecKuil SKCIEPUMEHT, HEOOJIBIIIOE UCCIIEJOBAaHUE (DU3UUECKOTO SIBJICHMUS,

® OIICHUBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIIHIO, TIOTYYEHHYIO B
XO0/JI€ UCCIIEIOBAHMS UJIM IKCTIEPUMEHTA;

® CaMOCTOSITENbHO (OPMYJIUPOBATH OOOOIIEHUS M BBIBOALI MO pe3yJibTaTam
NpOBEAEHHOTO HAOIOIEHUS, ONBITA, UCCIIEIOBAHNUS;

® IIPOrHO3UPOBATHh BO3MOXHOE JalIbHENIee pa3BUTHE (PU3UUECKUX MTPOLIECCOB, a
TAaK)K€ BBIJIBUTATh MPEANOJOKEHUsI 00 HMX pa3BUTUM B HOBBIX YCIOBUAX U
KOHTEKCTaXx.

Pabora c nundopmanueii:

® [IPUMEHATH PA3JIUYHBIE METOJbl, HHCTPYMEHTBl M 3alpoChl MpPHU IOUCKE U
oTOope MHGOpPMAIIUKA WU JIAaHHBIX C YYETOM MPEIJIOKEHHOM ydeOHOM (hu3nuecKoit
3a/1ayu;

® AHAIM3UPOBATh, CHUCTEMATU3UPOBATh U MHTEPHPETUPOBATH HHGPOPMAIUIO
pa3IMYHBIX BUJOB U (HOPM IMpeICTaBICHMUS;

® CaMOCTOSITEIbHO  BbIOMpaTh  ONTHUMalbHYI0O  (opMy  NpeAcTaBICHUS
uHboOpMallMM W WUIIOCTPUPOBATH pEIIAEMbIE 3a/aud  HECJIO0XHBIMU CXEMaMH,
IarpaMMamu, UHOM Tpadukoil 1 UX KOMOMHALUSAMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

e B X07€ 00CYXJIeHUs1 Y4EOHOTrO MaTepuaa, pe3yibTaToB JJA0OpaTOPHBIX padoOT
¥ TPOEKTOB 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOil TeMbl M BBICKAa3bIBAThH
UJEH, HALIEJCHHbIE Ha pEUICHHE 3aJaud M NOoJJEepKaHUe OJ1aroKenaTeabHOCTH
OOIIIEHHUS;
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® COIOCTAaBJISITh CBOM CYXACHHS C CYXKICHUSMHU JAPYTUX YYACTHHUKOB TUAJIOTa,
0oOHapy>KUBaTh pa3IMUMEe U CXOJCTBO MO3UIUH;

® BbIpaXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

e MyOJWYHO NPEACTaBIATH PE3YyJbTaThl BHIMOJHEHHOTO (PU3MYECKOrO OIbITa
(aKCTIeprUMEHTa, UCCIIeIOBAHUs, TPOEKTA);

® TOHMMAaTh W HCHOJB30BaTh MPEUMYIIECTBA KOMAHIHOM M WHANBUAYATbHON
paboThI IPH PEIICHUU KOHKPETHON (PU3NYECKOM MPOOIEMBI;

® [IPUHUMATH LIETTU COBMECTHOM JESITEIbHOCTH, OPTraHU30BbIBATh JEHCTBUSA 110 €€
JOCTIKEHUIO: PaclpelielsiTh POJi, 00CYX IaTh MPOIECCHl U Pe3yJIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUS HECKOJIBKUX JIFOJICH;

® BBHIMOJHATH CBOIO YacTh pabOTHI, JOCTHras KadeCTBEHHOTO pe3ysbTaTa Iio
CBOEMY HAMpaBICHUIO M KOOPAMHHUPYS CBOM JEUCTBUSA C JPYTHMH WICHAMHU
KOMaH/Ibl;

® OIICHMBATh KAauyeCTBO CBOEro BKJIaJa B OOLIMH NPOAYKT IO KPUTEPUSIM,
CaMOCTOSITENILHO C(POPMYIHMPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHUSL.

PeryasiTuBHbIe YHHBepcaJbHbIe Y4eOHbIE JeHCTBUS

Camoopranusauus:

® BBISBIIATH MPOOJIEMBI B KU3HEHHBIX M yUYE€OHBIX CUTYallUSX, TPEOYIOMUX ISt
penieHus GU3NIECKUX 3HAHUM;

® OpDUEHTHUPOBATHCS B  PA3NMYHBIX  TOAXOAAaX  MPUHATUS  pEHICHH
(MHAMBUAYATBHOE, PUHATHE PEIICHHS B TPYMIIC, MPUHATHAE PEIICHUN TPYIIITON );

® CaMOCTOSITEJIbHO COCTaBJIATh QJITOPUTM pEIIeHUs (U3NYECKOW 3ajaud WiId
IJIaHa WCCIEAOBaHMA C Yy4ETOM MMEIOMIMXCA PECypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTUPOBATh IIpeIjiaraéMbie BApUAHTHI pEIICHUM;

e JieNaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJJIEKT:

® JaBaTh aJCKBATHYIO OLICHKY CUTYyaIluu U TpeJijiarath 1jiaH e€ N3MECHCHHUS,

® OOBSICHATH,  NPUYUHBI  JOCTHKEHUS  (HEJOCTIIKEHMS])  pe3yJbTaTOB
JesITeIbHOCTH, AaBaTh OLICHKY IPUOOPETEHHOMY OIIBITY;

® BHOCUTH KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCJIE€ B XOJ BBIINOJHEHUS
(¢u3NYeCKOro MCCIEAOBaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBIINXCS CUTYallUi, YCTAHOBJICHHBIX OIMTUOOK, BOBHUKIIUX TPYIHOCTEH;

® OIIEHUBATb COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSIM;

® CTaBUTH Ce0s HA MECTO JIPYroro 4YejoBeKa B XOJE CIopa WM JMCKYCCHM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY JIPYToro;

® [puU3HABaTh CBOE MPAaBO Ha OUIMOKY MpHU pElIeHWH (PU3NUECKHX 3a4ay WIH B
YTBEP)KACHHUIX HA HAYYHbIE TEMBI M TAKOE K€ IPaBo JPYroro.
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HPEAMETHBIE PE3YJIbTATBI

K koniy oOyuenus B 9 kJjacce npeamMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPpakaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e HCIOJIb30BATh MOHATHUS: CUCTEMa OTCUETa, MaTepUalibHAsl TOYKA, TPACKTOPUSI,
OTHOCHUTEIHHOCTh MEXaHUYECKOTO JBUKCHUS, nedopmarus (ynpyras,
IJIaCTUYECKasl), TPEHHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh H
neperpy3ku, LEHTP TAKECTH, aOCOTIOTHO TBEPAOE TEJIO0, LIEHTP TSKECTH TBEPAOTO
Tela, PaBHOBECHE, MEXaHWYECKHE KoJieOaHUsI W BOJHBI, 3BYK, HWH(GPa3ByK W
yIbTPA3BYK, 3JICKTPOMArHUTHBIE BOJHBI, IIKajla 3JICKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JAIBHO30PKOCTh, CIIEKTPhl MCIYCKaHUS M IOTJIONICHHS, aib(a,
0eTa- ¥ raMMa-u3JIy4eHus1, U30TOIIbI, Si/IEpHAsi SHEPIeTHKA;

e pa3nuyaTh SBJICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJIMHEHHOE
JBIKEHHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JB)KEHUE, CBOOOHOE MajJeHue Ted,
PaBHOMEPHOE JBIKEHUE IO OKPYXHOCTH, B3aUMOJCHCTBHE TEJI, PEAKTHUBHOE
JIBKEHUE, KoyieOaTeIbHOe JIBIKCHHE (3aTyXarollue M BBIHYXICHHBIC KOJeOaHus),
PE30HAHC,  BOJHOBOE  JBWXKEHHE,  OTPaXXCHHE  3BYyKa,  MNPSMOJIUHEHUHOE
pacrpocTpaHeHUe, OTPaXXEHHE U TMPEIOMJIIEHUE CBETa, TMOJHOE BHYTPEHHEE
OTpaX€HUE CBETA, Pa3JIOkKEHUE OENOro CBETa B CHEKTP U CIIOKEHHUE CIEKTPaJIbHBIX
IIBETOB, JUCIEPCHUSI CBETA, €CTECTBEHHAs paJUOAKTUBHOCTb, BO3HHUKHOBEHUE
JIMHEWYATOro CIEKTpa M3MYyYEeHHs) MO ONMUCAHUI0 MX XapaKTEPHBIX CBOMCTB W Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (DU3NUECKOE SIBJICHUE;

e pAaCMO3HABaTh MPOSBICHUE U3YYCHHBIX (DU3UUECKUX SIBICHHUN B OKPYXKaIOIEM
Mupe (B TOM 4Hclie PU3NYECKUE SIBJICHUS B PUPOJIC: TPUITUBHI U OTJIMBBI, TBUKEHUE
niaHeT CoJHEYHOM CHUCTEMbl, PEAKTUBHOE JBUKEHHE IKUBBIX OPraHU3MOB,
BOCIIPUATHE 3BYKOB JKMBOTHBIMH, 3EMJIETPSICEHUE, CEHCMUUYECKUE BOJIHBI, IIyHAMH,
9X0, IIBETa TEJ, ONTHUYECKHE SBJICHUS B NPUPOJE, OHOJIOrMYECKOe JCHCTBHE
BUJIUMOTO, YJIbTPA(PUOIETOBOTO U PEHTTCHOBCKOTO W3JIYYEHHM, €CTeCTBEHHBIN
paguoaKTUBHBIN (DOH, KOCMUYECKHUE JIYYd, PAJUOAKTUBHOE U3JIYyYCHUE MPUPOIHBIX
MHUHEPAJIOB, JIEMCTBUE PANMOAKTUBHBIX H3IYUYEHHN Ha OpPraHU3M 4YeJIOBEKa), MpH
TOM TEPEBOJUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIICIATH CYIICCTBEHHBIC
cBoOMCTBa (TIpU3HAKH) (PU3UUECKUX SBICHUN;

e OIKCHIBATH M3YYCHHBIC CBOWMCTBA Tel W (PU3WYECKUE SIBJICHUS, UCIIOIB3YS
du3nueckre BeTUYUHbBI (CPEAHSSI 1 MTHOBEHHAsI CKOPOCTh Teja MPU HEPaBHOMEPHOM
JBUYKEHUH, YCKOPEHUE, MepeMelIeHUe, MyTh, YII0Bas CKOPOCTb, CUJIa TPEHUS, CUIIa
yOPYTrOCTH, CUja TSHDKECTH, YCKOpPEHHE CBOOOAHOTO MajJeHMs, BEC Teljld, UMITYJIbC
Tela, UMITYJbC CHJIBI, MEXaHn4YecKas paboTa U MOIIHOCTb, MOTEHITMATbHAS SHEPTHS
Tena, MOAHSATOrO HaJ TMOBEPXHOCTHIO 3€MJIM, MOTEHIHUANbHAS HSHEPTHsl CHKATOMN
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OpPYKUHbI, KUHETHYECKas SHEpPrusi, MOJHAas MEXaHU4YeCKas SHEprus, MNepuoa u
yacToTa KoJyieOaHWil, JJIMHA BOJIHBI, IPOMKOCTh 3BYKa M BBICOTa TOHA, CKOpPOCTb
CBETa, MOKa3aTeslb IMPEJIOMIICHUS CPENbl), NPU OMHUCAHUU NPABWIBHO TPAaKTOBATh
(u3MYECKUI CMBICIT UCTIOJIb3YEMbIX BEJIMYUH, 0003HAUEHUS U €ANHULIBI (PU3UUECKUX
BEJIMYMH, HaXOAUTHh (DOPMYIBI, CBS3BIBAIOIIUE JAHHYIO (U3UYECKYIO BEIHUYHUHY C
APYTUMH BEJIMYMHAMH, CTPOUTH TpadUKU W3YUYCHHBIX 3aBHCHUMOCTEH (PHU3NUYECKUX
BEJINYMH;

e XapaKTEepU30BaTh CBOMICTBA Tell, (PU3NUECKUE SABJICHUS U MPOLIECCHI, UCIIOJIb3YS
3aKOH COXPAHEHUS SHEPTUM, 3aKOH BCEMUPHOIO TATOTEHHUS, IPUHIUI CYIEPHO3ULINN
CWJI, NPUHLMUII OTHOCHUTEIBHOCTH ['anmmnes, 3akoHbl HbrOTOHA, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOHBI OTPAXEHUS U MPEIOMIICHHS CBETA, 3aKOHBI COXPaHEHUs
3apAI0BOTO M MAacCOBOTO YHCEN IMpHU SAEPHBIX pPEAKUUSAX, IPU STOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3aIIMCHIBATh €0 MaTEMAaTUYECKOE BBIPAKECHHUE;

e OOBIACHATH (PU3UUECKHUE MTPOLIECCH U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTyallMi  NPAKTUKOOPUEHTHPOBAHHOTO  XapaKTEpa:  BBIABIATH  NPUYUMHHO-
CJIEJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX LIAroB C OMOpPOil Ha
2—-3 W3y4yeHHBIX CBOMCTBA (PU3MUECKHX SBJICHUN, (QU3NUYECKUX 3aKOHOB WIU
3aKOHOMEPHOCTEN;

e pemaTh pacyéTHhIC 3a7aud (ONMMpAIOIIMEcs HAa CUCTEMY M3 2—3 ypaBHEHUH),
MCIIONIb3Ys 3aKOHBI U (POPMYJIbI, CBSI3BIBAIOIINE (DU3UUECKUE BEIIMYMHBI: HA OCHOBE
aHajM3a YCJOBHUS 33Jauyd 3alHChIBATh KPATKOE YCJIOBHME, BBISBISATH HEAOCTAIOIINE
WM W30BITOYHBIE JAHHBIE, BBIOMpPATh 3aKOHBI U (OPMYJbl, HEOOXOIUMBIE IS
pelIeHus, MPOBOAUTH pacy€Tbl W OLEHUBATh PEAIUCTUYHOCTH IOJYYEHHOIO
3HaYeHUs PU3NYECKON BEJIMUMHBI;

e pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MPHU MOMOIIU (PUINIECKUX
METOJIOB,  MCIOJIb3ysd  ONUCAaHUE  MCCIENOBAaHUS, BBIACIATH  POBEPSIEMOE
IPEANoI0KEHNE, OLEHUBATh MPABUIBHOCTH MOPSAKA MPOBEICHUS HCCIEI0BaHUS,
JIeaTh BBIBOJIbI, UHTEPIPETUPOBATH PE3YJIbTATHI HAOIIOACHUIN U ONIBITOB;

e TMPOBOJUTH ONBITHl MO HAOIIOJCHUIO (PU3NYECKUX SBICHUN WIH (PU3NUECKUX
CBOMCTB TeJ (M3ydeHHE BTOpPOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHUs 3HEPIUH,
3aBHUCHUMOCTh Tepuojia KojieOaHuil NpYKWHHOTO MasTHHKa OT Macchl TIpy3a HU
KECTKOCTU TPYKUHBI M HE3aBUCUMOCTh OT aMIUIMTYAbl MaJbIX KOJICOaHHH,
NPSIMOJIMHEMHOE PACIpPOCTPAaHEHHUE CBETa, pa3lioKeHHE Oelloro cBeTa B CHEKTP,
U3yYEHUE CBOMCTB M300pakKeHHs B IUIOCKOM 3€pKajle U CBOMCTB M300pa)KEHUS
npeaMeTa B COOMparoliel JIMH3€, HaOI0IeHNE CIUIOMIHBIX U JIMHEHYaThIX CHEKTPOB
U3IY4YEHUs): CaMOCTOSITENIbBHO COOMpaTh YCTaHOBKY M3 M30BITOYHOTO Habopa
000pyI0BaHus, OMUCHIBATH XO/JI OTIBITA U €r0 Pe3yJbTaThl, JOPMYIUPOBATH BHIBOJIBI;
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e TPOBOIUTH MpPHU HEOOXOIMMOCTH CEPHIO MPSIMBIX H3MEPEHUil, ompenesss
cpedHee 3HAauYCHHE H3MepsieMON BeTHYMHBI ((HOKYCHOE paccTosHHE coOuparomieit
JIMH3BI), 000CHOBBIBATH BHIOOP crioco0a n3mMepeHus (U3MEepUTEILHOT0 Mpuodopa);

e TPOBOIUTH  HCCIEJOBAHME  3aBUCHUMOCTEH  (HU3MUECKUX  BEIHYUH C
HCIIOJIb30BaHUEM TIPSMBIX M3MEPEHUN (3aBUCHUMOCTh IYyTH OT BPEMEHH TIpHU
PaBHOYCKOPEHHOM JIBIDKEHHUH 0€3 HayalbHOH CKOPOCTH, MEepHoja KoJeOaHui
MaTEMaTHYECKOr0 MasTHHKA OT JJIMHBI HUTH, 3aBUCHMOCTU YTJIa OTPaKEHHUSI CBETa
OT yrila MmageHuss W Yyrjla TMpeJoMJIeHUS OT yIja MaJeHus): IUIAaHUPOBATh
HCCIICIOBAaHUE, CAMOCTOSITENIFHO COOHMpaTh YCTAHOBKY, (PHKCHPOBATH pPE3YJIbTaThl
HOJy4YEHHOW 3aBUCUMOCTH (PU3MUECKUX BEIMUYMH B BHUJIE TAOIUL U IpaUKOB, J€/1aTh
BBIBO/JIbI [10 pE3yJIbTaTaM UCCIIEIOBaHMS;

e TMPOBOAWTH KOCBEHHBIE U3MEPECHHS (PU3NUCCKUX BEIUUUH (CPEIHSSI CKOPOCTh U
YCKOpEHHE Tella TpH pPaBHOYCKOPEHHOM JBIDKEHHH, YCKOPEHHE CBOOOTHOTO
naJeHus, )KECTKOCTh MPYXKUHBI, KOADOUIIMEHT TPEHHUS CKOJIBKEHUS, MEXaHUYECKast
paboTa W MOIIHOCTh, YacTOTa M TEPHOA KOJEOAaHWH MaTEMaTHUYECKOTO U
OPY>KMHHOTO MasTHUKOB, ONTHYECKas CHJIa COOMpAroUeil JIMH3bI, PaJuOaKTUBHBIN
(GoH): TUIAHMpPOBAaTh H3MEPEHUs, COOMpPATh HKCHEPUMEHTAIbHYIO YCTAHOBKY U
BBIMOJIHATh U3MEPEHUS, Cenysl MPEeAIOKEHHON MHCTPYKLUHU, BBIYUCIATh 3HAUCHUE
BEJIMYMHBI W aHAIM3UPOBATh TOJYYCHHBIE pE3yJbTaThl C YYETOM 3aJaHHOU
ITOIPELIHOCTH H3MEPEHHNI;

e cOOMIOAATH MpPaBUJIA TEXHUKH OE€30MAaCHOCTU NpH paboTe C J1abopaTOPHBIM
000pyIoBaHUEM;

e pa3iaMuaTh OCHOBHBbIE TIPU3HAKM H3YYEHHBIX (PU3MUECKUX  MOJEINEH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPJOE TENO, TOUEUHBbIH MCTOYHUK CBETA, JIy,
TOHKas JINH3a, IUIaHEeTapHasi MOJEJIb aTOMa, HYKJIOHHAsI MOZIeJIb aTOMHOTO S/1pa;

e XapaKTEepU30BaTh MPUHIUIIBI JECHCTBUS M3yUYEHHBIX MTPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX OMUCaHWs (B TOM 4YHCHE: CIOHIOMETp, AATYUKU
MOJIOKEHUS, PACCTOSIHUSI ¥ YCKOPEHHsA, pakKeTa, »dXOJOT, OYKH, MEPHUCKOII,
¢doToanmapat, ONTUYECKHNE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, kamepa Buibcona),
MCIIOJIB3YS 3HAHUS O CBOMCTBaX (PU3UYECKUX SABJICHUN M HEOOXOIUMBbIE (PU3HUECKUE
3aKOHOMEPHOCTH;

e HCIIOJIb30BAaTh CXEMbl U CXEMaTHYHbIE PUCYHKM H3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTUYECKUX MPOLIECCOB MPHU PEIICHUH
y4eOHO-TIPAKTHYECKUX 33/1a4, ONTHYECKUE CXEMBI JUJIsl TIOCTPOCHUS M300paKeHUN B
TUIOCKOM 3€pKaJie ¥ cOOMparomeit TMH3e;

e TPUBOAUTH MPUMEPHI (HAXOIUTH WHPOPMAIMIO O MPHUMEPax) MPaKTHYECKOTO
MCIONIb30BaHUsl (DU3WYECKUX 3HAHWNM B TIOBCEIHEBHOM JKM3HHM Ui OOeCreYeHUs
0€30MacHOCTH MpU OOpalleHUH C NpUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH,
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COXpaHEHUsI 3/J0pOBbSl U COOJIOACHUS HOPM DKOJIOTMUECKOTO TIOBEACHUS B
OKpY’KaIOLIEH Cpeae;

e OCYIIECTBIIATh MOUCK MHMOpMAIMU PU3nYecKoro cojaepxanusi B MHTepHere,
CaMOCTOSATENbHO (OPMYIUPYsS TOMCKOBBIM 3ampoc, HAXOAUTh IMYTH ONpEIeTeHUs
JIOCTOBEPHOCTH TOJYYEHHOM HHQPOpMAIMM Ha OCHOBE HMEIOUIUMXCSA 3HAHUN W
JOTIOJTHUTEIIBHBIX UICTOYHUKOB;

e HCIOJIb30BAaTh IIPU BBIMOJHEHUH YYEOHBIX 3aJaHU HAYyYHO-TOMYJSPHYIO
TuTeEpaTypy (PU3MYECKOro conaepxaHusi, CIpaBOYHBIE MaTEpHaIbl, PECYpChbl CETH
WNurtepHer, BiageTh MNpuUEéMaMU KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHuUs
uH(pOpMAaIUU U3 OJTHOM 3HAKOBOM CHCTEMBI B JAPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE IHUCHMEHHBIE U YCTHBIC COOOIIEHUS Ha OCHOBE
MH(pOpMaMU U3 HECKOJIBKUX HCTOYHHUKOB (PU3UYECKOTO COJEpKaHUs, MyOJIUYHO
MIPEACTABIATh PE3YJIbTAThl MPOCKTHOM WM MCCIEA0BATEIBCKOW AEATEIBHOCTH, TIPU
3TOM TPaMOTHO MCIIOJb30BATh W3YYECHHBIM MOHATUWHBIN ammapar u3y4aemMoro
paznena (U3MKM W CONPOBOXKAATHh BBICTYIUICHHE MpE3EHTAlMEl C Yy4ETOM
0COOEHHOCTEN ayAUTOPUN CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

KoangecTBo yacoB

Ne | HaumeHoBaHMe pa3iesioB U

DyiekTpOHHBIE (U (POBDBIE)

/i TeM MpPOrpaMMBbi Beero Kontpoabnbie | [IpakTuyeckne o0pa3oBaTesIbHbIE
padoThI padoThI pecypchbl
Paznen 1. MexaHuyeckue siBJIEHUSA
11 MexaHndeckoe JBIKCHHE B 16 1 2 bu6mmoreka IJOK
' CIIOCOOEI €0 OIMMCAHUS https.//m.edsoo.ru/7f41a4a6
. bu6mmoreka IJOK
12| Bsanwonefictane Ten 18 . 2 https://m.edsoo.ru/7f41a4a6
bu6nmoreka IJOK
1.3 | Saxomst coxpancrns 8 https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 42
Paznen 2. MexanuuyecKkue KoJieOaAHUS M BOJTHBI
Bu6nuoreka IJOK
2.1 | Mexannueckue KojacOaHus 6 . 1 hitps://m.edsoo.ru/7f41a4a6
Bu6nuoreka IJOK
2.2 | MexaHuueckue BOJHBI. 3BYK 5 https://m.edsoo.ru/7f41a4a6
Wroro mo paznemy 11
Pa3zjnen 3. DiieKTPOMAarHuTHOE 1M0J1€ ¥ 3JIeKTPOMATHUTHbIE BOJIHbI
31 DIeKTPOMArHuTHOE TI0JIC U 4 bubnuoreka [IOK
' 3JICKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro mo paznemry 4
Paznen 4. CBeTOBbBIE SIBJIEHUS
41 3aKOHBI PaCIIPOCTPAHCHUS 6.75 Bubnuoreka [IOK
' cBera ’ https://m.edsoo.ru/7f41a4a6
42 JInH3BI ¥ OoNITHYECKHE 5 1 (BkirOUast 1 Bubmorexa [JOK
' puOOpbI pasnen 3) https://m.edsoo.ru/7f41a4a6
43 Paznoxkenue Genoro ceera B 325 1 bubmuorexa IIOK
' CIIEKTp ’ https://m.edsoo.ru/7f41a4a6
HWtoro mo pasnueny 15
Paznen 5. KBanToBbBIE sIBJIEHUS
51 Hcmyckanue u noriomeHne 3 Bubmuorexa LIOK
' CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
bubmuoreka IIOK
5.2 | CrpoeHue aTomMHOro A1pa 6 1 2 https://m.edsoo.ru/7f41a4a6
bubmuoreka LIOK
5.3 | SnepHble peakiuu S https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 14
Pasnen 6. IloBTOpenne u 00001eHne
' b yp https://m.edsoo.ru/7f41a4a6
3a 7-9 ximacc
Hroro no pasaeny 16
OBUIEE KOJIMYECTBO YACOB 102 6 9
110 ITPOI'PAMME
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INOYPOYHOE INIVIAHUPOBAHUE
9 KJacc

KoanuecTBo yacos Nara DJIeKTpOoHHbIe HU(pPOBbIE
Ne ni/n Tema ypoka Konrpoabubie | [IpakTuueckue oOpa3oBaTe/ibHbIE
Bcero U3YYeHHS
padoThbI padoTbI pecypcbl
Pa3nen 1. Mexannuyeckue siBjieHus (42 yaca)
1 Mexanudeckoe JBr>XeHue. MarepuanbHas 1 | Henens bu6mmoreka [IOK
touka. Cucrema orcuera A https://m.edsoo.ru/ff0ad474
OTHOCHTEIPHOCTh MEXaHHYECKOTO bubmuorexa [JOK
2 1 1 Henmens ]
JIBUYKEHUS https://m.edsoo.ru/ff0ad474
[Tepememnenue. OnpeneneHrne KOOPIUHATHI
3 PeMELL pel P 1 1 Henens
JIBIDKYIIETOCS TeJa
[Tepemenienue npu paBHOMEPHOM bubnuorexa [JOK
4 N 1 2 Henens )
MPSMOJUHEHHOM IIEpEeMEICHUH https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpsMOIUHEHHOE IBH)KCHHE.
5 P P P A 1 2 Henenas
Cpennsis 1 MTHOBEHHAsI CKOPOCTh
6 [IpsimonuHEitHOE paBHOYCKOPEHHOE 1 2 Hexems bubnnoreka [JOK
JBIDKEHUE. Y CKOpeHHe 8 https://m.edsoo.ru/ff0ad8d4
CkopocThb MPSAMOIMHENHOTO
7 PaBHOYCKOPEHHOTO JBIKEeHM. ['paduk 1 3 Henmens
CKOPOCTH
[Iepemenienue Tena npu NpSIMOJIMHENHOM bubnmnoreka [JOK
8 1 3 "Henens )
PaBHOYCKOPEHHOM JIBUKCHUH https://clck.ru/3CUVJ7
[Iepemenienue Tena npu NpSIMOJIMHENHOM
9 PaBHOYCKOPEHHOM JIBIKEHUHU 0€3 HaualbHON 1 3 Henens
CKOPOCTH.
JlabopaTtopnas pabota "Nel «MccnenoBanue
10 aBH(};) CK(I)) eHHI:)FO BIDKCHHS 0€3 ’ 1 1 4 nenens bubmorexa [IOK
P yexop A s https://m.edsoo.ru/ff0adb18
Ha4yaJIbHOW CKOPOCTHY
11 CobOoaunoe nagenne ten. OneiTel [anunes 1 4 penens
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JlaGopaTtopHas padora Ne2 «M3mepeHue

12 4 nenens
YCKOpPEHUSI CBOOOTHOTO MAICHUSDY
13 PaBHOMEpHOE ABMKEHUE IO OKPYKHOCTH. 5 Hexens bubmumorexa [IOK
I{eHTpOCTPEMUTEIILHOE YCKOPEHUE https://m.edsoo.ru/ff0ae176
I'paduku 3aBUCMMOCTH KHHEMATHYECKUX
1o | s s o i
JIBUKCHHUH
15 Pemrenue 3agad mo reMe «MexaHUYECKOE 5 Henens bu6mmoreka [IOK
JIBHOKEHHUE U CIIOCOOBI €T0 OMMCAHUSY https://clck.ru/3CUWKg
16 Pemenue 3amad mo reme «MexaHndeckoe 6 Henens bu6mmoreka [IOK
JIBUKEHUE U CITIOCOOBI €0 OMTUCAHUSY https://clck.ru/3CUWKQg
17 KonTponbnas padora Nel «Mexanuueckoe 6 Hexens
JIBHKCHHE U CIIOCOOBI €0 OMUCAHUS)
18 NuepunaneHbie cuctemsl oTcuera. [lepBbiin 6 Hexens bubnnorexa [HJOK
3akoH HeroToHa https://m.edsoo.ru/ff0ae612
19 Bropoii 3aKOH HeroToHna. 7 Hexens bubnuoreka [IOK
PaBHOzelCTBYOIIAs CHITa https://m.edsoo.ru/ff0ae72a
2| yneprommmon 7 neens | im dsoouff0segs2
21 Pemenne 3a1a4y Ha MpUMEHEHHE 3aKOHOB 7 Henens bubnmnoreka [JOK
HproToHa https://m.edsoo.ru/ff0aeb6c
22 Cuna ynpyroctu. 3akoH ['yka 8 Henmens Eggsjz?/(:g.eelaiic.)rﬁlfanecaZ
23 JlaGopatopnas pabora Ne3 «Omnpenenenue 8 Henens bubnuoreka [IOK
KECTKOCTH MPYIKHHBI» https://m.edsoo.ru/ff0aee28
24 Sﬁﬁ;ﬁ?&iigﬁ: zzﬁgggg(r)(r)o ageHus 8 Hemens bubmmorexa LJOK
Ha 3eMrTe 1 APYTHX HEGECHBIX Temax https://m.edsoo.ru/ff0af044
25 Bec tenma. HeBecoMocCTs U nieperpy3ku 9 Henens ﬁggg:jl/(?;ée%i,(%(.)rﬁlfanfSSc
26 VckyccTBEHHBIC CHYTHUKH 3eMIIH 9 Henens
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bu6mmoreka [IOK

27 Ci1a TpeHus  e¢ Bk O mepens https://m.edsoo.ru/ff0af738
28 Jlaboparopnas pabota Ned "Omnpenenenue 10 Hexers bubnmoreka [JOK
K03 GHIMEHTa TPEHUS CKOIbKEHUS" A https://m.edsoo.ru/ff0af8be
29 AJITOPUTM pENIeHU 33724 C 10 Henens BI/I6J‘I'I/IOTeKa HOK
HCII0JIb30BaHUEM 3aKOHOB HproToHa https://m.edsoo.ru/ffO0afa26
30 Pemenue 3amau mo teMe «3aKOHEI 10 Hexens
Hprotona»
bu6mmoreka [IOK
31 Henrp Tsbkectu rena 11 mepens https://m.edsoo.ru/ff0b02b4
32 Buipl paBHOBeCHs TE 11 Henens
bubmuorexa [JOK
33 VYcnoBus paBHOBECHS Tl 11 Henens https://m.edsoo.ru/ff0afe36
34 Pemenue 3anau o teme «B3auMoieiicTeue 12 Henens bu6mmoreka [IOK
Ten" 8 https://m.edsoo.ru/ff0b0408
35 Nmnynbe Tena. 3akoH COXpaHeHus 12 Hexens
UMITYJIbCa. PeakTHBHOE JIBIKEHUE
36 Pemrenue 3amau mo reme "3akoH coXpaHeHUS 12 Henens bubnuotexa [JOK
umIyabca” A https://m.edsoo.ru/ffOb07fa
bu6nmoreka [JOK
37 Mexanunueckasi paboTa U MOIITHOCTb 13 Henens https://m.eds00.ru/ff0b096C
Ces13b 2Hepruu u padbotsl. [loTeHmanpHas bubnuoteka [JOK
38 DHEPrusi 13 mepens https://m.edsoo.ru/ff0b0a84
39 Kunernueckas sneprus. Teopema o 13 Henens bubnuoreka [IOK
KAHETUYECKOW SHEPrHU A https://m.edsoo.ru/ff0b0db8
40 3aKoH COXpaHEHHUS DHEPTUU B MEXaHUKE 14 nenens bubmiorexa LHOK
P P & https://m.edsoo.ru/ff0b0c32
a1 Pemenwne 3anad mo TeMal\/{' BiaumoeiicTBue 14 Hexens
TeJl. 3aKOHBI COXPaHEHUsI
42 KonTponbnas padora Ne2 "B3aumoseiictue 14 nexens

Tes. 3aKOHBI COXpaHeHus"
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Pa3nen 2. Mexannuyeckue Kojie0aHusa 4 BoJIHbI (11 yacoB)

KonebarensHoOE IBUKEHHUE U €TO bu6mmoreka [IOK
43 1 15 Henens ]
XapaKTEPUCTHKH https://m.edsoo.ru/ff0b1858
Pemenune 3anau. OnpeaeiieHue aMIanTyabI
44 A pel g YAPL, 1 15 Henens
MepUOJIa U YaCTOTHI KOJIeOaHMI
I'apmoHnueckue kKoaeOaHusl.
45 P N N 1 15 Henens
MatemaTuuecKuil U Py KHHHBIN MasITHUKU
JlaboparopHast pabota Ne5 «MccnenoBanue
3aBHCHMOCTH IIEPHOA U YaCTOTEI
46 proaa 1 1 16 nemens
CBOOOJIHBIX KOJIEOAHUHM HUTSHOTO MasiTHHUKA
OT €ro JIUHBD)
3aryxaromye koneoanus. BeIHyKIeHHbIe
47 Kon}eI)((iaHITII;II [IpeBpamenue 3HeyFIfI/I npu 1 16 nenens bubmorexa LHOK
- LipeBpait p P . https://m.edsoo.ru/ff0b20f0
MeXaHM4YeCKuX Kojebanusax. Pesonanc
bu6mmoreka [IOK
48 Mexann4deckye BOJHBI U UX CBOMCTBA 1 16 nenens
8 https://m.edsoo.ru/ff0b21fe
smHa BOJIHBEL. CKOPOCTH pacopoCTpaHEeHUS
49 A p paclipoctp 17 Henens
BOJIH.
50 3ByK. PacnipocTpaneHnue u oTpaxkeHue 3ByKa 1 17 nenens
I'poMKOCTB 3ByKa M BBICOTA TOHA.
51 p EIK 1 17 nenens
AKYCTHYECKHI1 pe30HaHC
Pemenue 3agau mo teme «MexaHudeckue bubmuorexa [JOK
52 1 18 Henmens .
KO0JIEOAHMS U BOJIHBI». https://m.edsoo.ru/ff0b25f0
KonTtponsHas padora Ne3 «MexaHuuecKue
53 P P 1 1 18 menmens
KoJIe0aHMs U BOJHEI»
Pa3pen 3. DiieKTpOMarHuTHOE 10Jie M BOJIHBI (4 4yaca)
[ToBTOpeHue. DNEKTpUYECKOE U MATHUTHOE
54 P p 1 18 Henens
MoJI€.
OJIeKTPOMarHuTHOE ITI0JIE. bubnuoreka IOK
55 P 1 19 nenens ] 1
DJEeKTpOMarHuTHbIE BOJHBI https://m.edsoo.ru/ff0b2abe
. Bbubaunoreka [IOK
56 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH. 1 19 nenens 1

https://m.edsoo.ru/ffOb2c6c
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[IIxana »1eKTPOMAarHUTHBIX BOJIH.

o7 1 19 nepens
IIpuMeHeHHEe BOJIH Ha IIPAKTUKE
Pasnen 4. CBeroBbie siBjieHud (15 yacoB)
58 DneKTpoMarHuTHasi Ipupoia CBeTa. 1 20 Henes bubnmoreka [JOK
CkopocTh cBeTa. BosHOBEBIE CBOICTBA CBETa A https://m.edsoo.ru/ff0b31d0
59 Uctounuku cBeta. [IpsmonuneitHoe 1 20 Heems bubmuorexa [JOK
pacrpoCTpaHCHHE CBETA A https://m.edsoo.ru/ff0b3658
bubmuorexa [JOK
60 3aK0oH OTpa)KEHHUS CBETA 1 20 "Henens https://m.edsoo.ru/ffob38c4
61 ITnockoe 3epkaio 1 21 nenens
62 I;IZ:GTJ;OI\F/I[J:;ILIZZ (;1;6;:1-)63;11;2;{ ;r%zji;)x{ﬂ;: . 1 21 nenens bubmorexa LHOK
' https://m.edsoo.ru/ffOb3aea
CBeTa.
bu6mmoreka [IOK
63 JInusel. Onrrnyeckast cuia JUH3EL 1 21 "enens https://m.edsoo.ru/fi0b3f2c
. bubmuorexa [JOK
64 [TocTpoenne nu3o0paxeHUH B TMH3AX 1 22 Henens https://m.edsoo.ru/ffobd44a
JlabopaTtopHas padota Ne6 «3yuenue
CBOMCTB M300pakeHUH B coOMparomieit bubnunoreka [JOK
65 nun3e. M3Mepenne onTHYecKoi CHITbI 1 22 meyens https://m.edsoo.ru/ff0b4206
JTUH3BI»
66 WuTepdepenims u audpaxims ceera 1 22 nHenens
bu6nmoreka [JOK
67 | ncrepeus caeta ! 23 Henens https://m.edsoo.ru/ff0c0f4c
68 Tunbl ONTHYECKHUX CIIEKTPOB 1 23 "Henens
CrnexTtpockomn u criekrporpad. JlaboparopHas
69 pabota Ne7 «HaOmroieHue CIUIOMHBIX U 1 23 nepens
JIMHENYATHIX CIICKTPOB M3ITyUCHUS)
70 ['ma3 xak ontrueckas cucrema. 3peHue. 1 24 Hexens bubnnorexka [HOK
Ontuyeckue npudOpbI & https://m.edsoo.ru/ff0b4684
71 Pemenwue 3ana4 mo teme «CBETOBBIE 1 24 Henens

SIBJICHUA. BHeKTpOMaFHI/ITHI)Ie BOJIHBD)
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Kontponbnas padota Ne4 «CBeToBbIe

72 1 1 24 nenens
SBJICHHSI. DJIEKTPOMArHUTHBIC BOJHBI)
Pa3nen 5. KBanToBble siBjieHus (14 yaco)
bubmuoreka [JOK
73 PagmoaxtusHOCTE. MOa€en aToMOB 1 25 "enens hitps://m.edsoo.ru/ff0c12a8
Mogens aroma bopa. Mcnyckanue u bubmuorexa [JOK
4 MOTJIONIEHUE CBeTa aTOMOM. KBaHTHI. ! 25 mepens https://m.edsoo.ru/ff0c144c
75 PannoakTuBHBIE NIpEBpaIICHUS ATOMHBIX 1 25 Henens BI/I6JI.I/IOTeKa [HOK
syiep. 3aKOH PaJIMOAKTHBHOTO pacrajaa https://m.edsoo.ru/ff0clald
76 Mertoapl peructpanuu gactuil. Jlozumerp. 1 26 Henens
77 OTKpbITHE TPOTOHA M HEUTPOHA 26 Henens
Crpoenue atomHoro siipa. Hykinonnas bubnuorexa [JOK
8 MOJICITb. SIIepHBIC CHUIIBI 1 26 Hepens https://m.edsoo.ru/ffOc18ac
bubmuorexa [JOK
79 Oueprus cBs3u. [edekt maccol 1 27 nenens https://m.edsoo.ru/ffocld7a
Henenue sanep ypana. Llennas peakuus. bubnuorexa [JOK
80 SlnepHble peakiuu 1 27 nenens https://m.edsoo.ru/ff0c1c58
Snepusliii peakrop. [IpeoGpazoBanue
81 BHYTPEHHEHN YHEPIrUU aTOMHBIX sJIEp B 1 27 nenens
JIEKTPUUYECKYIO SHEPTHUIO
AToMHas sHepreTuka. buonornueckoe
82 nevictue paauaruu. Jlaboparopnas padota 1 28 Henens
Ne8 «3MepeHne ecTECTBEHHOTO
panuanoHHOro (OoHa JTO3UMETPOM)»
Tepmosnepnas peakuus. Peakunu cuHTes3a u
83 nenenus anep. Ucrounuku sneprun ConHna 1 28 nepens
U 3BE3]
DneMeHTapHbIE YaCTHIIBl. AHTHYACTHIIEI.
84 JlaGopatopnas padora Ne9 «M3y4yenue 1 28 Hexens bubnuoreka [IOK
TPEKOB 3apsDKEHHBIX YaCTHIL [0 TOTOBBIM a https://m.edsoo.ru/ff0c223e
¢dororpadusm»
85 Pemenue 3ampau no reme "KBantoBbie 1 29 nenens
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sBJeHUA"

86

Kontponbnas padota Ne5 «KBaHTOBBIE
SIBJICHUS»

1 1

29 wenens

Pa3gea 6.

IoBTOpenue u 06001eHne (16 yacoB)

87

[ToBropenue. O606meHue. Pemenne
pacUeTHBIX U Ka4ECTBEHHBIX 3a]a4 110 TEME
«/laBiieHHE TBEPABIX TEJ, JKUIKOCTEH U ra3a»

29 uenens

88

[ToBTropenue, o6o0menue. Pemenue
PacUYCTHBIX U KQUECTBEHHBIX 3a/1a4 110 TeME
"TemoBbIe ABJICHUS "

30 genens

89

[ToBTOpenue, o6obmenue. Pemenune
pacYeTHBIX ¥ KaYECTBEHHBIX 33]1a4 110 TeMe
«INEKTPUICCKHUE U MATHUTHBIC SIBICHHS

30 genens

90

[ToBTOpenue, o6o0meHue. Pemenue
pacYeTHBIX ¥ KAYECTBEHHBIX 33]1a4 110 TeMe
«MeXaHUYeCKOe IBHUKECHUE)

30 genens

91

IToBTrOopenue, o6o0mmenue. Pemenune
pacyeTHBIX ¥ KaUeCTBEHHBIX 33/1a4 110 TeMe
«B3aumMoencTBue Tem»

31 wenmens

92

[ToBTOpenue, 06o6meHue. Pemenue
PACUCTHBIX U KAYCCTBCHHBIX 3aaa4 110 TEMC
«3aKOHBI COXPAHCHUS»

31 wenmens

93

HroroBas koHTposibHas paboTa 1Mo GpU3MKe 3a
7 — 9 kiacc

31 Henens

94

AHanu3 UTOroBoi KOHTPOJILHOM paboTHI.
ITogBeneHue UTOroB 3a Kype U3y4eHUe
npeamera

32 uenend

95

Ypok-nipaktukym «Onpenenenue padboTsl
CHWJIBI TPEHUS TP PABHOMEPHOM JIBIKEHUU
Teja 10 TOPU30HTATBHON TOBEPXHOCTH

32 uenend

96

Ypok-nipaktukym «OnpeaeneHne 4acTOThl U
neproja KonebaHuii mpyKMHHOTO

32 Henens
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MasjaTHHKa»

97

Vpok-npakTHKYM «OMBITHI [0 PA3JI0KESHUIO
0€eJI0r0 CBEeTa B CIIEKTP»

33 menens

98

Pemenue 3a1a4 o BceM paszzenaM Kypca

¢dbusuku 7-9 kinacca, B ToM 4ncie B popmare
I'MA

33 menens

99

Pemrenue 3a1a4 o BceM paszzenam Kypca

¢dbusuku 7-9 kinacca, B ToM 4ncie B popmare
I'MA

33 wenens

100

Perenue 3a1a4 o BceM pasjenaM Kypca
¢dusuku 7-9 kiacca, B ToM uucie B hopmare
I'MA

34 uenens

101

Perenue 3a1a4 o BceM paszenaM Kypca
¢usuku 7-9 kiacca, B ToM uucie B popmare
I'MA

34 uenpens

102

Perenue 3a1a4 o BceM paszenaM Kypca
¢dusuku 7-9 kiacca, B ToMm uucie B popmare
I'MA

34 uenpens

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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IMPOBEPSIEMBIE NPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

9 KVIACC

Kox nposepsiemoro
pe3yJbTara

11
1.2

1.3

IIpoBepsiemble npeAMeTHBIE pPe3yJabTAThl 0CBOCHHUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs
UCIOJIb30BaTh U3YUYEHHBIE MOHATHUS

pa3inyaTh SIBICHUS MO OMUCAHUIO UX XapaKTEPHBIX CBONCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SBICHUE

pacro3HaBaTh MPOSIBICHNUE U3YUCHHBIX (PU3NYECKUX SBICHUN B OKPYXKAIOIIEM
MHUpE, B TOM 4ucie (PU3UUECKUE SBJICHUS B MPUPOE, IPU 3TOM NEPEBOIUTH
MPAKTUYECKYIO0 3a/lady B Y4eOHYyIO, BBIIEISATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKM) HU3NYECKUX SIBICHHUH

14

1.5

1.6

1.7

1.8

1.9

OIMMCBIBATHL H3YUCHHBLIC CBOMCTBA TCI H (1)I/IBI/IT-I€CKI/IG SABJICHUS, HCIIOJIb3Yd
q)HSquCKI/IC BCIIMYHHBI, IIPU OIIMCAHHU IIPABUJIBHO TPAKTOBATb (1)H3H‘ICCKHI>1
CMBICJI HCIIOJIB3YCMbBIX BCJIIMYUH, 0003HAUCHHUS U CANHUIIbI (1)I/I3I/I‘I€CKI/IX
BCJINMYHMH, HaXOAUTb q)OpMy.HBI, CBA3BIBAOIIUC  JTAHHYIO (l)I/IBI/I‘leCKYIO
BCJIMYMHY C JpyYruMu BCJIWMYHHaAMH, CTPOHUTH rpa(i)mq/l HN3YUCHHBIX
3aBUCUMOCTEH (bPISI/I‘ICCKI/IX BCINYHNH

XapakTepu3oBaTh CBOMCTBAa Ted, (U3MYECKHE SBJICHHUS U  IPOLECCHI,
UCIIOJIb3YS U3YUYEHHbIE 3aKOHBI, IIPH ATOM JIaBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3allMChIBATh €r0 MATEMATUYECKOE BBIPAXKEHUE

OOBSICHATh (PU3MUECKUE TPOIECChl M CBOHCTBA Tel, B TOM 4YHUCIE U B
KOHTEKCTE CHUTYallUd MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTHh O0BACHEHHE U3 2 — 3 JIOTHYECKUX
[IaroB ¢ TIOMONIbI0 2 — 3 W3y4YEHHBIX CBOWCTBAa (U3WYECKHUX SBICHHIH,
(U3UUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

pemaTh pacy€THbIC 3aa4M (OTUPAIOIINECS Ha CUCTEMY U3 2 — 3 ypaBHEHUN),
UCTIONB3YS 3aKOHBI U (OpPMYJIBI, CBs3bIBaONIME (DM3MUECKHUE BEIMYUHBI: HA
OCHOBE aHaju3a YyCIOBUS 3aJla4dl 3alUCHIBATh KPATKOE YCIIOBUE, BBISBISATH
HEJOCTAIONINe WU M30BITOUHBIE JaHHBIC, BHIOMpATh 3aKOHBI U (HOPMYIIHI,
HEOOXOJMMBIE NJIsi  pEIIeHWs, TMPOBOJAUTH pacy€Thl ©  OIICHUBATH
PEATUCTUYHOCTh MOTYYSHHOTO 3HAYSHUS (PU3NIECKOM BETUIHHBI

pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEIIUTh IPH MOMOLIM (PU3NUECKHX
METOJIOB, HCHOJb3ysl ONHCAHWE MCCIEAOBAaHUS, BBIICIATh IPOBEPIEMOE
IPEAIIONIOKEHUE,  OLCHMBATh  IPABWIBHOCTH  IOpPSAAKAa  IPOBEACHHUS
WCCIIEIOBaHNs, JIeaTh BHIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTAThl HAOMIOICHUN 1
OIIBITOB

IPOBOJUTH OMNBITHI [0 HAOIIOACHUIO (PU3UUECKUX SBICHUA WM (PU3HMUECKUX
CBOMCTB T€J: CaMOCTOSATENBHO COOMPATh YCTAaHOBKY M3 U30BITOYHOTO Habopa
000pyI0BaHUs, OMUCHIBATh XOJl OIBITa M €ro pe3yjbTaThl, (HOpMyTUPOBATH
BBIBOJIBI

1.10

NPOBOJUTHh TPH HEOOXOAWMOCTH CEpPHUI0 TPSMBIX H3MEPEHHH, OIpenessis
cCpelHee 3HAaueHUWE H3MepseMod BenMyMHBI  ((poKycHOe paccrosiHHe
cobuparomieid  IMH3bI), OOOCHOBBIBATH  BBIOOpP crmoco0a  M3MEpEHUs
(M3MepHTEeIBHOTO PHOOpa)

1.11

IMPOBOAUTDH HUCCICIOBAHUC 3aBHCHUMOCTEH (1)I/I3I/I‘ICCKI/IX BCJINYHH C
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1.12

1.13

UCIIOJBb30BAaHUEM  NPSAMBIX HU3MEPEHUH: IUIAHUPOBATH  HCCIIEOBaHUE,
CaMOCTOSITENIbHO ~ COOMpaTh  YCTaHOBKY, (DUKCUpPOBATb  PE3YJIbTATHI
MOJYYEHHOM 3aBUCUMOCTH (PU3MYECKHX BETUYMH B BHUJE TAOIUIM TpaguKOB,
JieNaTh BBIBOJIBI IO PE3YyJIbTaTaM MCCIEI0BAHUS

MPOBOAUTH KOCBEHHBIE H3MEpeHMs] (U3MUECKUX BEIUYHMH: I[UIAHUPOBATH
U3MEpPEHUS, COOMpaTh OJKCIEPUMEHTAIBHYIO YCTAaHOBKY U  BBINOIHSTH
U3MEPEHHUs], CIeNysl MPEAJIOKEHHONM WHCTPYKIMU, BBIYHMCIATh 3HAYCHUE
BEJIMYMHBI U AHAIM3UPOBATH IOJYYEHHBIE PE3YJbTAThl C YYETOM 3aJaHHOM
MOTPEUTHOCTH U3MEPEHUI

coOJIrO/IaTh TIPaBWJIa TEXHUKU OE30MACHOCTH TPHU PadOTe C JIaOOPaTOPHBIM
000py1I0BaHHEM

1.14

1.15

1.16

1.17

1.18

pa3nuyaTth OCHOBHBIE IPU3HAKW HM3YYEHHBIX (U3UYECKUX  MOAENCH:
MaTepHaibHas TOUKa, a0COIIOTHO TBEPAOE TENO, TOUCUHBIH UCTOYHMK CBETa,
Jdy4, TOHKas JIMH3a, IUIAHETAapHAas MOJECIb aTOMa, HYKJIOHHAs MOJEIb
aTOMHOTI0 sApa

XapaKTepU30BaTh MPUHIIMIIBI ACHCTBUS N3yUYEHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOMCTB C ONOpPOM Ha HX OIMCAHUSA, HCIOJb3ys 3HAHUA O CBOMCTBAx
buznyYeCcKuX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHBbIE PUCYHKU H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBbHBIX MPUOOPOB M TEXHOJOTMUECKUX IMPOLECCOB IMPH
pelIeHUH y4eOHO-IIPAKTUUECKUX 3a]a4, ONTUYECKUE CXEMBbI JJIsl TIOCTPOEHUS
n300pa’keHMi B INIOCKOM 3epKajie M cOOMparole J1H3e

IPUBOAUTH MpUMEPHl (HaXOAUTh MH(OPMAIUIO O MPUMEPAX) MPAKTHYECKOTO
UCIIONIb30BaHUsl  (PU3MYECKMX 3HAHMM B IOBCEIHEBHON KU3HU JUId
oOecrieyeHns GE€30MACHOCTH MpU OOpALIEHUU ¢ MPUOOpaMH U TEXHUUYECKUMU
yCTPOMCTBAMH, COXPAHEHMSI 30POBbsI U COOJIIO/IEHUSI HOPM IKOJIOTMYECKOTO
MIOBEJICHUS B OKpYXalolleH cpene

OCYILECTBIIATh TOUCK HHGPOpMaLUU (U3NUYECKOTO COAEP)KAaHUS B CETU
WHTrepHer, camocToSITENbHO (QOPMYIHPYS MOUCKOBBIM 3ampoc, HAXOIUTh
IyTH OIpEeNeNeHUs] JOCTOBEPHOCTH MOJIY4YeHHOW MH(OpManuu Ha OCHOBE
MMEIOIINXCS 3HAHUM U JTONOJIHUTENIbHBIX HCTOYHUKOB

1.19

1.20

1.21

UCIIOJIb30BaTh IPH BBHIMOJIHEHUHM YYEOHBIX 3a/JlaHuil HayYHO-TIOMYJISPHYIO
aUTEepaTypy (U3NYECKOTO COJAEp)KaHUs, CHpPaBOUYHBIE MaTepUaibl, PECYpPCHI
cetu  UVuTepHer; BnageTs npuéMamMM  KOHCHEKTHPOBAHHUS  TEKCTa,
npeoOpa3oBaHusi HHGOPMAIMK U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIE IUCHMEHHBIE M YCTHBIE COOOIEHHS Ha OCHOBE
UHPOpPMALIUM U3 HECKOJBKUX HCTOYHHMKOB (DU3MYECKOTO COJACpKAHMA,
nyOIMYHO TPEACTAaBIATh PE3yJIbTaThl MPOEKTHOM WM HCCIEA0BaTEIbCKOM
JEATENBHOCTH, TIPU 3TOM I'PaMOTHO MCIIOJIb30BaTh W3YYEHHBIN MOHSITHUUHBIN
anmapar Hu3y4aeMoro paszaena (U3MKH M COMNpPOBOXKAATh BBICTYIUICHHE
npe3eHTalmen ¢ yu€ToM 0cOOEHHOCTEH ayTMTOPUU CBEPCTHUKOB

IpU  BBHIMOJHEHUH YYEOHBIX TIPOEKTOB M HCCIEAOBAHUN (UBUUYECKUX
MPOLIECCOB  paclpeieNaTh O0O0S3aHHOCTH B TpYIINEe B COOTBETCTBUU C
MOCTABJICHHBIMU 3a/1a4aM¥, CJEAUTH 3a BBIOJIHEHHWEM IUTaHA NEHCTBUHA H
KOPPEKTUpPOBaTh €ro, aJeKBaTHO OLEHUBAaTh COOCTBEHHBIN BKJIaJ B
JESTENIbHOCTh TPYIIBI, BBICTpaBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBUE,
MPOSIBIISISE TOTOBHOCTD pa3peniaTb KOHPIUKTHI
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MMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

9 KIIACC
Kon paznena Kon snemenra [TpoBepsieMble AJIEMEHTHI COACPIKAHUS
MEXAHUWYECKUE SBJIEHUA

81 Mexa}Hqucxoe nBwkeHue. MarepuanbHas Touka. Cucrema
oTcuéTa

8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO IBUKECHUS

8.3 PaBHOMEpHOE TPAMOJIMHEHOE JBUYKEHUE

84 HepaBnomepHnoe npsamonnHeliHoe JaBrkeHue. CpeaHsia U
MT'HOBEHHAsI CKOPOCTh TeJla MPH HEPABHOMEPHOM JIBIKEHHH

8.5 Yckopenue. PaBHOYCKOpEHHOE MPSMOJIIMHEHHOE TBUKCHHE

8.6 CBo6oauoe nagenne. OnbITel [anunes
PaBHoMepHOe nBmxeHue mo okpyxHocTH. [lepmon u uactora

8.7 oOpareHusl. Jluneinnas u yriioBas CKOpOCTH.
LleHTpOoCTpeMUTENbHOE YCKOPEHHE

8.8 [TepBerii 3akoH HproToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tpernii 3akon HeroToHa

8.11 [IpuHIKI CyNIEPIIO3UITUU CHIT

8.12 Cuia ynpyroctu. 3akoH ['yka

813 Cuna TpeHus: cWjia TPEHHS CKOJIBKEHHUS, CHJA TPEHHUS IOKOS,
JpyTye BUIbI TPEHUS

814 Cuna TSDKECTM M 3aKOH BCEMHPHOTO TSTOTEHHUS. Y CKOpEHue

8 CBOOOJTHOTO TIaJICHUS

8.15 IBuxenne 1utaHer Bokpyr Comnma. IlepBas kocMuueckas
ckopocTh. HeBecoMocThb U meperpy3ku

8.16 PaBHOBecue MarepuanbHO TOUkH. AOCOIIOTHO TBEPAOE TEIO

817 PaBHOBecue TBEPHOro Tena C 3aKPEIUIEHHON OChIO BpallCHUS.
MowmeHnT cunsl. LleHTp TskecTn

8.18 Nmnynec Tena. MI3Menenne nmnynsca. Mnynbc cuiibl

8.19 3aKOH COXpaHEHUsI UMITYJIbCa

8.20 PeakTuBHOE NBUXKEHUE

8.21 Mexanunueckasi paboTa U MOIIHOCTb

822 PaGora cun Tsxkect, ynpyroctv, TpeHus. CBs3b SHEPIUU HU
paboThI

8.3 [ToTennmanpHas SHEPrusi Teia, MOJHSATOTO HaJ TOBEPXHOCTHIO
3emun

8.24 [ToTennuanpHast SHEPTUS CKATOUN MPYKUHBI

8.25 Kunernueckas sneprus. Teopema 0 KHHETHYECKON SHEPTUU

8.26 3aK0H COXpaHEHUsI MEXaHUYECKON YHEPTUU
[IpakTrueckue pabOTHI:

827 HccnenoBanue  3aBHCHUMOCTM  IYTH  OT  BPEMEHH  IIPH

PaBHOYCKOPEHHOM JIBI>KEHUHU 0€3 HaualbHOW CKOPOCTH.
HccnegoBanue 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIBXKEHHUSI OT CHJIbI
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8.28

8.29

HOpMasibHOTO aaBieHusd. OrmpeneneHue Kod(pQHUIMEHTa TPEHUS
ckoibkeHus. OnpeneneHne ECTKOCTH NpyXHuHBL. OmnpezneneHue
paboThl CUJIBI TPEHHS NPU PABHOMEPHOM [BM)KCHUH Tela IO
TOPU30OHTAIILHON moBepxHOCTU. OmpeneneHue padOTHI  CHIIBI
yIOPYyrocTH  HpH  HOAbEME  Ipy3a C  HCIHOJIB30BAHUEM
HETIO/IBUYKHOTO U ITOJBIKHOTO OJIOKOB

®usnyeckue SBICHHUS B IPUPOJIE: IPUINBBI U OTIIHUBBI, IBHKEHUE
rwianeT CONHEYHOH CHCTEMBI, PEaKTUBHOE JIBUKECHHUE >KUBBIX
OpraHHU3MOB

TexHuueckue ycTpoOHCTBa: CHHIOMETP, JAATYUKH IIOJOXKEHUS,
paccTOsSIHUS U YCKOPEHMSI, PaKEThI

10

MEXAHUWYECKUE KOJIEFAHUMA 1 BOJIHBI

9.1

9.2
9.3

9.4

KonebarenbHoe = nBuxeHue.  OCHOBHBIE — XapaKTEPUCTUKU
KoJIeOaHU: IepUo/JI, YacTOTa, aMILJIMTY1a

MaremMatnueckuii M NpPYXUHHBIM MasaTHUKHA. [IpeBpamienue
SHEPIUu Npu KojaeOaTeIbHOM JABHKEHUH

3aryxaromue kojedanus. BeinyxeHHsle konaeOanus. Pezonanc
Mexanuueckne  BosnHBL — CBOMCTBA  MEXAQHMYECKMX  BOJIH.
[IpononpHBIE U ITONEPEYHBIE BOIHBL. [[JIMHA BOJIHBI U CKOPOCTH €€

pactpocTpaHeHus. MexaHW4YeCKHe BOJHBI B TBEPIOM Telle,
CECMUYECKUE BOJIHBI

9.5

3ByK. ['(poMKOCTb U BbICOTa 3ByKa. OTpaxkeHue 3ByKa

9.6

WHudpa3Byk u yapTpa3Byk

9.7

9.8

[IpakTudeckue pabOTHI:

Omnpenenenne 4yacTOThl U MepHoja KoueOaHUN MaTeMaTHUYecKOro
MasTHHKA.

OrmpeneneHne YacTOThl W TEpUOAA KoOJIEOAHWW TMPY>KUHHOTO
MasiTHUKa

HccnenoBanue 3aBUCUMOCTH TIEpHO/Ia KOJIEOAHU TTOABEIIICHHOTO
K HUTU Tpy3a OT JJduHbl HUTU. VccnenoBaHue 3aBUCUMOCTH
nepuoja KojeOaHUM TNPYKUHHOTO MAasiTHUKAa OT Macchl Ipysa.
[IpoBepka  HE3aBUCUMOCTHM  Mepuojaa  KolebaHWil  Tpy3a,
IOJBEIIEHHOTO K HUTH, OT MACChI Ipy3a U KECTKOCTU IMPYKUHBI.
N3mepenue yckopeHust CBOOOTHOTO MaIeHUS

duznueckue SABJICHUA B npupoae: BOCIIpHUATUC 3BYKOB
KUBOTHBIMH, 3EMIICTPIACCHHUC, celicMUUecKue BOJIHBI, IYHAMH, 3XO

9.9

Texandeckne ycTpoiicTBa: 9X0JIOT, HCIOIb30BAaHHUE YIBTPa3ByKa B
OBITY M TEXHUKE

SJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

aﬂeKTpOMaFHI/ITHOC ITOJIC. 3HCKTp0MaTHI/ITHBIC BoJIHBI. CBOMCTBA

101 ANEKTPOMArHUTHBIX BOJIH

10.2 [ITkana 3€KTPOMarHUTHBIX BOJIH

103 9HevKTp0MarHHTHa;1 npupoaa cera. CkopocTh cBeTa. BonHOBbBIE
CBOMCTBA cBeTa
[IpakTrueckue pabOTHI:

10.4 N3yueHue CBOMCTB JJICKTPOMArHUTHBIX BOJH C IIOMOILIBIO

MOOWIBHOTO TenedoHa
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105 du3nyecKkue SBICHUS B MPUPOAC: OMOIOTHYECKOE JEHCTBUE
BUJIUMOTO, YIbTPa(pHOJIETOBOIO U PEHTI€HOBCKOTO U3ITyYEHUI
106 Texuuueckue chTpoﬁCTBa: UCIIOJIb30BaHUE BJIEKTPOMArHUTHBIX
BOJIH JUIsl COTOBOM CBSI3H
CBETOBBIE SBJIEHUA
111 JlyueBast mojensb cBera. MicTouHMKHM cBETa
11.2 [IpsimosinHENHOE pacIpOCTPaHEHHUE CBETA
11.3 OTtpaxenue cBeta. [mockoe 3epkano. 3aK0H OTpaKeHHS CBETa
114 [Ipenomnenue cBera. 3akoH mnperomieHus cBera. llomHoe
BHYTPEHHEE OTPAXKEHUE CBETA
11.5 JIunza. Xop jtyyen B IMH3€
11.6 OnTudeckast cuctemMa goroanmnapara, MUKPOCKOIIA B TEIECKOIa
11.7 ['ma3 kak onruyeckas cucteMa. bIM30pyKoCTh U TaTbHO30PKOCTh
11.8 Paznoxxenne Oemoro cBera B cnekTp. Omneitel  HbroToHa.
CrnosxeHue CieKTpajabHBIX IIBETOB. Jlucepcus cBeTa
11 [IpakTrueckue pabOTHI:
HccnenoBanue 3aBUCUMOCTH YIJla OTPa)KEHUSI CBETOBOTO Jyya OT
yria najaeHusl.
N3ydyeHne xapakTepUCTUK H300pa)K€HHUsS IMpeAMeTa B IJIOCKOM
11.9 3epKae.
[Tonydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.
Ompenenenne (HOKYCHOTO PACCTOSHHUS M ONTHYECKOM CHIIBI
coOuparoIen JTUH3HI.
OnbIThI O Pa3JIOKEHUIO OEJIOr0 CBETa B CIIEKTP.
®dusnueckue sBIeHUs B mnpupoje: 3arMmenus ConnHia u JIyHsl,
11.10 1BeTa TeJd, ONTHYEeCKHe sBieHus B aTtmocdepe (1BeT Heba,
pedpakius, paayra, MUpax)
11.11 TexHuueckue ycTpoiicTBa: OUYKHM, THepuUCKoN, (hoToammnapar,
ONTHUYECKUE CBETOBO/IbI
KBAHTOBEBGIE ABJIEHUA
121 Onwitel Pezepdopna u mnanerapHas Mojenb atoma. Mopenb
aToma bopa
122 Ucnyckanue u nornouienue ceeta atomoM. KBautel. JInHeituarsie
CIIEKTPHI
12.3 PanuoaktuBHOCTB. Allb(a, 6eTa- 1 raMMa-u3IydeHHs
124 Crpoenne atroMHoro sijpa. HykioHHasi MOJieslb aTOMHOTO sIpa.
H3oTonsl
12 195 PannoakTuBHBIE TpeBpamieHus. llepuon momypacmana aTOMHBIX
aaep
12.6 SAnepHble peakiiy. 3aKOHBI COXPAHEHHUs 3apsiJ0BOrO0 U MaCCOBOTO
qucen
12.7 DHeprusi CBA3u aTOMHBIX sifep. CBsI3b MacChl U SHEPTUH
128 PeflKHHH cuHTe3a U aenenus saep. Mcrounuku sneprum CosHia u
3BE3]
12.9 SnepHas sHepreruka. JlelicTBUE paJlMOAaKTHBHBIX M3JIy4CHUN Ha

KHUBBIC OpPraHNU3MBbI
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[IpakTuueckue padbOTHI:

HaOnroeHre CIIonTHpIX U IMHEWYAThIX CIICKTPOB U3ITyYCHHUS.
12.10 HccnemoBanne TPEKOB: HM3MEPEHUE OSHEPTUM YACTHIBI  TI0

TOpMO3HOMY TTyTH (110 (hoToTrpadusim).

W3mepenue paanoakTUBHOTO (poHa

®u3nyecKue ABJICHNS B IIPUPOJE: €CTECTBEHHBIM PaMOaKTUBHBII
(GoH, KOCMUYECKUE JTy4H, PaJIMOAKTUBHOE U3IyYE€HUE TPUPOTHBIX

12.11 . o
MUHEpAJIOB, JIEUCTBUE PATUOAKTUBHBIX M3TYy4YEHUU HAa OPraHU3M
YeJioBeKa

1212 TexHuyeckue YCTPONCTBA: CHEKTPOCKON, HHIWBUIyaIbHBIN

JIO3UMETp, KaMepa Bunbcona

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 11 YYEHUKA

» ®usnka: 9-it knacc : 6a30BbIif ypoBeHb: yueOHuk / .M. Ilepeimkun, E.M.
['ythuk u  gp. — MockBa : AknuoHepHoe obOuniectBo «M3aarenbeTBo
«IIpoceemienuey, 2023.

METOIUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA

» ®usuka: 9-i xnacc : 6a30BbIid ypoBeHb: yueOHuK / .M. Tlepbrmkun, E.M.
I'ythuk u  gp. — MockBa : AkunuoHepHoe obOuiectBo «M3aarenbeTBo
«IIpocsemenuey, 2023.

» ®msuka : 9-i1 kmacc : 0a30BBIA YPOBEHb : METOIMYECKOE IOCOOHME K
yueOnuky W.M. Ilepwimikuna, E.M. I'ythuk, A.W. UBanoBa, M.A. IlerpoBoii /
O.A. Yepnuxkoa, C.H. I'nanenkoBa, B.B. Kyapssues. — M.: IIpocsenienue, 2023.

» Kupuk JI.A., Hypmunckuii A.M. ®usmka. 9 xiacc. PasHOypoBHEBBIC
CaMOCTOATENIbHBIE M TEMAaTHYEeCKHUE KOHTPOJbHBIE Pa0OTHI JJIS TMOIATOTOBKH K
rocyaapctBeHHou nuroropou arrecranuu. — M.: MJIEKCA, 2012.

» Coopnuk 3ama4d o pusuke: 7-9 xi.: k yaeOnukam A.B. Ilepsimkuna u mp.
«Duszuka. 7 knacc», «duzuka. 8 knacey, «®Puszuka. 9 kmacey GI'OC (k HOBBIM
yueOHukam) / A.B. Ilepwimikun; coct. I'.A. JlonnoBa. — M. : M3gaTtenbcTBO
«Ox3ameny, 2017.

» Mapon A.E. ®usuka : COOpHUK BOIPOCOB U 3a1ad. 9 ki. : yyeO.mocodue /
A.E. Mapon, E.A. Mapos, C.B. Ilo3oiickuit. — M.: [Ipoda, 2019.

» I'pomiieBa O.M. KoHTposibHBIE U caMOCTOsITeNIbHBIE PabOThl MO ¢u3nke. 9
kiacc: k yueonuky A.B. [lepeimkuna, E.M. I'ytauk «®@usnka. 9 xkinacey. @I'OC (x
HoBOMY yueOHuKY) / O.W. I'pomiieBa. — M.: M3narenbcTBo «OK3ameny, 2020.
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» Kupuk JI.A. KauectBeHHble 3amaun mo ¢usuke mias 7-9 xmaccoB. — M.:
NJIEKCA, 2020.

HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
» bubnnoreka mudpoBoro o0pa30BaTEIEHOTO KOHTEHTA : O(QUIMAIBHBIN
caiit. — URL: https://urok.apkpro.ru/
» Mos mxona : opunmansHbeii cait. — URL: https://myschool.edu.ru/
» Cnam I'MA: Pemy OI'D. — URL.: https://phys-oge.sdamgia.ru/

HPOBEPAEMBIE HA OI'D 110 PU3UKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
HPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHUS K MPeIMETHBIM pe3yabTaTaM 06a30BOro
NPOBEPSEMOr0 | YPOBHSI OCBOCHHS OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMbl OCHOBHOIO
TpeOOBaHUS o0mero oopazosanus Ha ocHoBe PI'OC

[lonumanue ponu (U3MKKM B HAaydyHOH KapTUHE MHpa; CPOPMHUPOBAHHOCTH
0a30BbIX NPEACTABICHUH O 3aKOHOMEPHOM CBA3M M IMO3HABAEMOCTH SIBJICHHM
MPUPOJBI, O POJM 3KCHEpUMEHTa B (U3MKE, O CHCTEMOOOpa3yoolleld posn
¢u3uKN B Ppa3BUTUU €CTECTBEHHBIX HAayK, TEXHUKM U TEXHOJIOTUH, 00
9BOJIIOLIMU (PU3MUECKUX 3HAHUM U UX POJIM B LEIOCTHOW €CTECTBEHHOHAYYHOU
KapTHMHE MHpa, O BKJAJ€ POCCHUHCKHX M 3apyOeKHBIX YUYEHBIX-(PU3MKOB B
pa3sBUTHE HAyKU, OOBSCHEHHE IPOLECCOB OKPYXKAIOIIEro MHpA, pPa3BUTHE
TEXHUKHU ¥ TEXHOJIOTUI

3HaHMS O BHUAAX MaTepuu (BELIECTBO M MOJE), O ABMKEHMHM Kak crocode
CYIIECTBOBaHMS MaTepuu, 00 aTOMHO-MOJIEKYJSPHOM TEOpUU CTPOEHUS
BellecTBa, O (PU3MYECKON CYIIHOCTU SIBICHUW MPHUPOABI (MEXaHWYECKHUX,
TEIUIOBBIX, AJIEKTPOMArHUTHBIX M KBAaHTOBBIX); YMEHHUE Pa3/inyaTh SBJICHUS 110
OTMCAaHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JJIEMOHCTPHUP YIOLTHX
JaHHOE (U3UYECKOEe SIBIICHHE; YMEHHE paclio3HaBaTh MPOSBICHHE M3YYEHHBIX
(bu3NuecKux SBICHUH B OKPYXKAlOIIEM MHpPE, BBIICNAS WX CYIIECTBEHHbIE
CBOMCTBa (IPU3HAKH)

Biagenue ocHoBaMU IOHATHHMHOIO ammapara W CUMBOJIUYECKOTO s3BbIKA
GU3MKM W UCHOJb30BaHWME UX JJs pelleHus Yy4eOHBIX 3ajady; yMEHHe
XapaKTepu30BaTh CBOMCTBA TeJl, (U3NYECKUE SBJICHHS U MPOLECCHI, UCIOIb3YS
(dbyH1aMeHTaJIbHbIE U SMIUPUUYECKHE 3aKOHBI

YMeHue OmnuchIBaTh HM3yUYEHHBIE CBOICTBa Tel W (U3NYECKUE SIBICHUSA,
UCTIOJB3YS PU3HUECKUE BETHUNHBI

Bnagenne ocHOBaMHM METOJOB HAyYHOTO TO3HAHHS C YYETOM COOJIIOJICHUS
npaBuj1 6€30MacHOro TpyAa: HabmtoneHne PU3NYECKUX SIBIICHUMN:

5 YMEHHE CaMOCTOATEIHHO COOHMpaTh HKCIEPHUMEHTAIbHYI0 YCTAaHOBKY W3
JaHHOTO Habopa 00O0pyIOBaHWS TO WHCTPYKIIMH, OMUCHIBATH XOJ[ OIBITA H
3aIMCBIBATh €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,
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MIPOBE/ICHUE MPSIMBIX M KOCBEHHBIX M3MEPEHHUN (PM3UUECKUX BEIMYMH: YMEHUE
IUIAHUPOBaTh H3MEPEHUs, CaMOCTOSATENbHO COOMpaTh 3KCIEPUMEHTANIBHYIO
YCTaHOBKY 10 MHCTPYKIIMH, BBIYUCIIATh 3HAYCHUE BEJIMYUHBI U aHAIM3UPOBATh
IIOJIyYEHHBIE DPE3yJbTaThl C YYETOM 3aJaHHOM IOTPEIIHOCTH PE3YJIbTAaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOKHBIX JKCIEPUMEHTAIbHBIX HCCJICIOBAHN;
CaMOCTOSITENIbHO COOMPATh OSKCIEPHUMEHTAIBHYIO YCTAaHOBKY W IPOBOIUTH
UCCJICIOBAHUE II0 MHCTPYKLMUH, IPEICTABJIATH IIOJYyYCHHBIE 3aBUCUMOCTU
(¢u3MYeCKUX BEJIWYHMH B BHJE TAaOJIHUIl U rpa(HKOB, YUYUTHIBATh MOTPEIIHOCTH,
JIeJIaTh BBIBOJBI 110 PE3YJIbTATaM UCCIICIOBAHHUS

[TonnMaHue XapaKTepHBIX CBOMCTB (u3MUeCKHX Mojeel (MaTepuaibHas
TOYKa, a0COJIOTHO TBEPAOE TEIO, MOJEIH CTPOCHHUS Ta30B, XHIKOCTEH H
TBEPABIX TEJl, MJIaHETapHAasi MOJIETb aTOMa, HYKJIIOHHAs! MOJIeTIb aTOMHOTO $S1/1pa)
Y YMEHHE IPUMEHSTh UX JUIs O0BSICHEHUS] (PH3HMUECKUX MPOIIECCOB

VYMenue oOBICHITE (1)I/I3I/I‘-IGCKI/I€ IMpOoLECChI U CBOICTBa TCJI, B TOM 4YHUCJIC U B
KOHTCKCTC CI/ITyaI_[I/Iﬁ IMPAaKTHUKO-OPUCHTUPOBAHHOI'O XapaKTEpad, B YaCTHOCTH,
BBIABJIATH MIPUYUHHO-CIICACTBCHHBIC CBA3U U CTPOUTH 00BSICHEHHE C OHOPOfI Ha
HU3YUYCHHBIC CBOMCTBA (1)H3H‘IGCKI/IX HBHGHHﬁ, (1)I/I3I/I‘IGCKI/IG 3aKOHBI,
3aKOHOMCPHOCTHU U MOJCIIN

YMmenne pemiatb pacyéTtHele 3amaun (Ha 06ase 2 — 3 ypaBHEHHIl), HCIOJIB3Ys
3aKOHBl U (OPMYJIbI, CBs3bIBaOLIME (U3UUYECKHUE BEIMYUHBI, B YaCTHOCTH,
3alMChIBaTh KPaTKOE YCJIOBHE 3aJlauM, BBISBIATh HEAOCTAIOIIME JIaHHBIE,
BBIOMPATH 3aKOHBI U (hOpMyYJIIbI, HEOOXOUMBIE ISl €€ pelleHus], UCTI0Ib30BaTh
CIPaBOYHbIE JIaHHBIE, NPOBOAUTH DPACYETHI M OLEHUBATh PEATUCTUYHOCTh
MOJy4YEeHHOTO 3HaueHHs (U3UYECKOW BEJIMYMHBI, YMEHUE OIpPEeNesiTh
pa3MepHOCTh (GU3UYECKOM BETMYMHBI, OJIYYEHHON IPU PEeLIEHUH 331a4U

YMeHue XapakTepu3oBaTh NMPUHLMIBI JACHCTBHUS TEXHUUYECKHUX YCTPOMCTB, B
TOM 4Hcje OBITOBBIX MPUOOPOB, M MPOMBIIUIEHHBIX TEXHOJIOTHYECKUX
MPOIIECCOB MO UX OMMCAHMIO, UCMOJIb3Yys 3HAHMS O CBOWCTBAX (PU3NYECKUX
SIBJIGHUN ¥ HE0OXO1MMble (PU3NUECKHe 3aKOHOMEPHOCTH

10

11

YMeHue WCMoib30BaTh 3HAHUS O (DU3MYECKHX SBICHHUSAX B ITOBCEAHEBHOU
KU3HU 1 obOecriedeHHss O€30MacHOCTH Tpu  OOpalieHud ¢ OBITOBBIMHU
npuOOpaMH H TEXHUYCCKHMH YCTPONCTBAMH, COXPAaHEHHUS 3JI0POBbS U
COONIOZICHUSI HOPM DKOJIOTMYECKOTO TIOBEJEHUS B OKPYXKaIoUIeH cpene;
MMOHMMAaHUE HEOOXOIMMOCTH MMPUMEHEHHS JOCTHKCHUH (DU3UKU W TEXHOJOTHH
JUISL PaIlHOHATBHOTO TPUPOIOTIOTB30BAHUS

OmnbIT MOKCKa, MpeoOpa3oBaHus U MpeCcTaBieHus nHGopManuu GpU3nIeckoro
COJIEp)KaHUsI C  HWCIOJB30BaHWEM  HMH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH; YMEHHE OLIEHUBATh JIOCTOBEPHOCTH MOJYYCHHON MH(pOpMaIUU Ha
OCHOBE HWMCIOIINXCS 3HAHWA ¥ JIONOJHUTEIBHBIX HWCTOYHUKOB;, YMEHHUE
WCIOJIb30BaTh TIPU BBIIOJIHEHWH YYEOHBIX 3aJaHUil HAyYHO-TIOMYJISPHYIO
JTUTEPaTypy (PU3NISCKOT0 COACPNKAHWS, CIPABOYHBIC MaTePHAIbI, PECYPCHI
cetu MHTepHeT; BnajeHue  0a30BBIMH  HaBBIKAMH  IpeoOpa3oBaHUS
nH(OpPMAllM W3 OJHOM 3HAKOBOW CHCTEMBI B JPYTYIO; YMEHHE CO37aBaTh
COOCTBEHHBIC NMUCHMEHHBIC W YCTHBIC COOOIICHUS Ha OCHOBE MHGOpPMAIUU U3
HECKOJIBKHX HCTOYHHKOB
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HHEPEYEHDb 3JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kon
1

11

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
MEXAHUWYECKUE SBJIEHUA

Mexanudeckoe naBuxeHue. MarepuanbHas Touka. Cucrema oTcyéta. OTHOCUTEIBHOCTD
JIIBUKCHUS

1.2

PaBHOMepHOE ¥ HepaBHOMepHOE ABmkeHue. Cpeasist ckopocTh. DopMyiia JJIsk BBIYUCIEHHS
cpeaneii ckopoctu: V = S/t

1.3

14

1.5

PaBHOMepHOC HpHMOHHHCﬁHOC JABUKCHUC. 3aBUCHMOCTD KOOpAuHAThI TCjJIa OT BPCMCHU B
CJIydaC paBHOMCPHOI'O HpHMOHHHeﬁHOFO JABHXCHUA:

x(f)=x,+vt

I'paduku 3aBHCHMOCTH OT BpPEMEHH I MPOCKIMH CKOPOCTH, MPOEKIUH IepEeMEIICHus,
IIyTH, KOOPAMHATHI IPU PABHOMEPHOM NIPSIMOJIMHEWHOM JIBUKEHUU

3aBHCHUMOCTD KOOpAUHATHI TCJIa OT BpEMEHU B ClIyda€ paBHOYCKOPECHHOI'O HpHMOHHHeﬁHOF (6]
JABHXKCHHA:

Sy(f)=vp = f+a*

t‘-"'l s

@opmyJibl U1 OPOCKUHUH NEPEMEILICHUS, IPOEKUMHA CKOPOCTH U IMPOECKLUUHU YCKOPEHUS IIPU
PaBHOYCKOPEHHOM MPSAMOJIUHEHHOM JBUKECHUU:

+2
.sx(r)=u{,x-a‘+ﬂx-?.

U.\'(f] =y, T4, 1,

a (f)=canst,

9 3

2 2 _ 4
Usy Uy = 20,5,

I'padukn 3aBUCUMOCTH OT BpPEMEHHU JIsl NPOEKIUU YCKOPEHHUS, MPOEKIUU CKOPOCTH,
IIPOCKLUHU MTEPEMELICHUS, KOOPAUHATHI IIPU PAaBHOYCKOPEHHOM IIPSIMOJIMHEWHOM JIBUKEHUH

CBobonnoe nagenue. GopMysbl, ONMUCHIBAIOLINE CBOOOAHOE MajieHHE Tella MO BEPTUKAIH
(IBWXKeHUE Tela BHU3 WM BBEPX OTHOCUTEIBHO TMOBepXHOCTH 3emin). ['paduxu
3aBUCHUMOCTH OT BPEMEHHU I NPOEKLHUH YCKOPEHMS, MPOEKIMH CKOPOCTH M KOOPIWHATHI
IIpU CBOOOTHOM IMaJICHUH Teja M0 BEPTUKAIIU

1.6

CKopoCTh PaBHOMEPHOTO IBUKEHHUS TeJa MO OKpYKHOCTH. HanmpaBieHue CKopocTH.
dopmyia 1715 BBIYUCICHUS CKOPOCTH Yepe3 painyCc OKPY>KHOCTH U MEPUOJT OOpaIleHuUs:

_ 2mR

ST
LenTpocTpemutenbHoe yckopeHue. HampaBieHHe IEHTPOCTPEMUTEIBHOTO YCKOPEHUS.
@opMyita 71 BBIYUCICHUS YCKOPEHUS:

®Dopmyna, CBSI3bIBAIOIIAS IEPUO]T U YACTOTY OOpAICHUS:
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1.7

vel
T

Macca. ITnotHocTb BemecTBa. Popmyiaa Uisl BBIYKCICHHS IUIOTHOCTH:
_m
V

1.8

Cuna — BektopHas pusndeckas BenuyrHa. CII0KEHUE CHIT

1.9

SBnenue nnepuuu. llepssiii 3akoH HeroTOHA

1.10

1.11

Bropoii 3akoH HeroToHa:

F=m-a

CoHarpaBiI€HHOCTh BEKTOpa YCKOPEHUs TeJla U BEKTOpa CHUJIbI, IEUCTBYIOIIEH HA TEJIO0
B3aumoneiictBue ten. Tperuit 3akoH HeroToHa:

Fy y=-F_,

1.12

1.13

TpeHHe INIOKOsA MU TPCHUC CKOJILKCHMA. CDopMyna AJIs1 BBIYMCICHUA MOAYJISA CHUJIBI TPCHUS
CKOJIBXXCHU A

Frp:u-;‘ﬁ.i'

Hedopmarus Tena. Ymopyrue u Heynpyrue nedopmanuu. 3akoH ymopyroi aedopmanuu
(3akon I'yka):

F=k-Al

1.14

BcemupHoe Tarorenue. 3aKkOH BCEMUPHOTO TATOTEHHUS:

m, -m,
F=¢g L1 2

I’
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaIeHHs.

®opmyra 171 BBIYUCIIEHUS CUIIBI TSDKECTH BOJIM3H MoBepXxHOCTH 3emiu: F = mg.
JBuxenue ninaner Bokpyr Connua. [lepBas kocmudeckas ckopocts. HeBecomocTs n
neperpy3ku

1.15

Nwmmynse Tena — BekTopHas pu3ndeckas BeInYnHa.
=mi

Nmnynbe cuctemsl Ten. M3menenne ummysnbca. UMnynbe cuibl

1.16

3aKOH COXpaHCHHS UMITYJIbCA JUTS 3aMKHYTOH CHCTEMBI TEJ:
D=nyUy -+, U, =const

PeakTuBHOE IBUXKCHUE
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1.17

1.18

Mexannueckast pabora. @opmyna s BEIYUCICHUS PaOOTHI CHIIBL:
A=Fscoso
Mexannueckass MOIITHOCTD:

A
t

N=

Kunernyeckas u noreHuuanbHas sHeprus. @opmMyiia 11 BBIYACICHUS KHHETUYECKON
SHEPIUHU:

2
Teopema o knHeTHUecKoOU sHeprun. Popmyra s BHIYUCICHNS OTCHIMAIBHONW YHEPTHH
Tena, MOJAHATOTO
Haj 3eMei:

E,= mgh

1.19

Mexannyeckas dJHEprus:
E=E;.+E p

3aKOH COXpaHEHMsI MEXaHNYeCKOoM 3Heprun. Popmyra s 3aKOHA COXPaHEHUs
MEXaHUYECKOM SHepruM B OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBpanieHne MEXaHUYECKOW SHEPIUU IIPH HAJIMYUU CUIIBI TPEHHUSL.

1.20

[IpocTeie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Peryar. MomenT cubl: M - FI.
VYcnoBue paBHOBECHS pblyara:

M +M, +..=0
[ToasmxubIN 1 HeOABWXKHBIN O0510Kku. KITJ[ mpocThix MexaHH3MOB,
n= Anonesman
A‘S&I‘IIHHH

1.21

JlaBiieHure TBEPAOTO TENa.
dopMyna 17151 BBIYMCIICHUS 1aBJICHUS TBEPIOTO Tena:
F
P= ch
JaBnenue raza. ATMocdepHoe JaBieHHUE.
I'mapocTaTnyeckoe 1aBlieHUE BHYTPH KUJIKOCTH.
@opMyia 11 BBIYMCIICHUS 1aBJICHHS] BHYTPH KUIKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBnudeckuil npecc
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1.23

3akoH Apxumena. @opmyna s ONpEAETICHUS BBITAJKHUBAIOIIEH CHIIBI, IEHCTBYIOIIEH Ha
T€J0, IOTPYKEHHOE B )KUJIKOCTb WJIU I'a3:

Fam =P8V

Ycaopue miapanus teia. IlnaBanue CYZAO0B 1 BO3AYXOILIaBAHUEC

1.24

Mexannueckue Kkolebanus. AMIUIMTYAa, MEpHOJ W dactora konebanmit. dopmyna,
CBSI3BIBAIOIIAS YACTOTY U MEPUOJI KOIeOaHuil:

1.25
1.26

1.27

MareMaTHuecKuil ¥ NPYKUHHBIM MasTHUKHU. [IpeBparienne >Hepruu npu KojeOaTeaTbHOM
JBUKCHUH

3aTYXEIIOH_[I/IC KOoJIEOaHHSL. BBIHY)KILCHHLIG xonebanus. Pe3onanc

MexaHU4ecKHUe BOJIHEL HpOI[OJII)HI)Ie N TIONCPCUHBIC BOJIHBI. I[JII/IHa BOJIHBI U CKOPOCTH
PacipoCTpaHCHHA BOJIHEI:

Ah=v-T

1.28

3ByK. I'poMKocTh U BbIcOTa 3ByKa. OTpa’keHHe 3BYKOBOW BOJIHBI Ha TPAHULE JIBYX Cpei.
Wudpa3Byk u yIpTpa3ByK

1.29

1.30

1.31

IIpaxmuueckue pabomul

W3mepeHue cpeqHeil IUIOTHOCTH BELIECTBA; apXMMEIOBOM CHIIBL, >KECTKOCTH IPYKUHBI;
KodQpUIMeHTa TPEHHUS CKOJIBKEHHs, paOOThl CHIIBI TPEHHS, CUJIBI YIPYTOCTH; CpeIHEi
CKOpPOCTH JIBWKEHMs OpycKa 0 HAKJIOHHOM IUIOCKOCTH; YCKOpeHHs! OpycKa Mpu JABHKECHUU
[0 HAKJIOHHOM IUIOCKOCTH; YaCTOThl W IepHoja KoieOaHUl MaTeMaTHUYeCKOro MasiTHUKA;
YacTOThI ¥ Neproia KojaeOaHU Npy>KUHHOTO MasiTHUKA; MOMEHTA CHJIbI, IEHCTBYIOLIETO Ha
peIyar; paboTsl CHIIBI YOPYTOCTH NpPHU MOABbEME Ipy3a C MOMOIIBI0 HEMOJBUKHOTO OJIOKa;
paloThI CUJIBI YIPYTOCTH IPU MOABEME Ipy3a C MOMOILBIO MOJIBUKHOTO OJIOKA.
HccnenoBanune 3aBUCUMOCTH apXUMEOBON CUIIBI OT 00bEMaA NOTPpYKEHHON YacTH Teja U OT
IJIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIBI OT MACCHI TEJIA; CUJIBI TPEHHUS
CKOJIb’KEHUSI OT CHUJIbl HOPMAJIbHOTO JIaBJICHUS U OT POJAa MOBEPXHOCTHU; CHUJIBI YIPYIOCTH,
BO3HUKAIOIIEH B MPY)XHUHE, OT CTENEHHU JeQOopMalluu MPYKUHBI, YCKOPEHUs OpycKa OT yria
HaKJIOHA HAaIpaBJsIoONIeH; nepuosaa (4acToThl) KOieOaHWN HUTSHOTO MasTHUKA OT JJIMHBI
HUTH; TIepHoja KoJeOaHui Npy>KUHHOTO MasiTHUKA OT Macchl Ipy3a M KECTKOCTU MPYKUHBI;
HCCIIEIOBaHNE HE3aBHUCHUMOCTH IepHoJia KojieOaHU HUTSHOTO MasTHHKAa OT MacChl rpy3a.
IIpoBepka ycioBHUsl paBHOBECUS pblyara

Dusuueckue asnenus 6 npupooe. TPUMEPbI JBIXKEHUS C Pa3IMUYHBIMU CKOPOCTSIMHU B KUBOU
Y HEXHUBOU NMpUPOJE, NEHCTBHE CUIIBI TPEHHS B NMPUPOJE U TEXHHUKE, MPUIUBBI U OTIIUBHI,
nBukeHue IutaHeT COJIHEYHON CHCTEMBI, PEaKTUBHOE JBUKEHHME MKHMBBIX OPIraHU3MOB,
pBIYary B TeJie YeJIOBEKa, BIUSAHNE aTMOC(EPHOTO JaBJICHUS Ha )KUBOW OpraHU3M, IIaBaHHe
PBIO, BOCTIPHUSITHE 3BYKOB KUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUUECKUE BOJIHBI, IIyHAMH, 9XO

Texnuueckue ycmpoucmea: CUUAOMETP, JATUYUKHU TMOJOXKEHHS, PACCTOSHUS U YCKOPEHUS,
TUHAMOMETp, TOAIIMITHAKNA, PAKEThI, pbIYar, TOJABMKHBI ¥ HEMOJBUKHBIA OJIOKH,
HAKJIOHHAS TJIOCKOCTh, MPOCThIE MEXaHU3MBbI B OBITY, COOOINAOIIUECS COCYIbI, YCTPOMCTBO
BOJIOIIPOBO/A, THUIPABIUYECKUN TPECC, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOU
HACOC, apEOMETP, IXO0JIOT, UCMOJIb30BaHUE YIbTPa3BYyKa B ObITY M TEXHUKE

TEIUIOBBIE SABJIEHW A

2.1

OcHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpHH CTPOEHHs BeliecTBa. Mozenu
TBEPIOTO, KHUJKOTO U Ta3000pa3HOro COCTOSAHUH BemecTBa. Kpucrammueckue u amopdHbie
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TCI1a

JIBrxkenue uactuil BemiecTBa. CBsI3b CKOPOCTH JIBMDKCHHSI YaCTUIl C TEMIIEPaTypOH.

2.2 5
POYHOBCKOE JIBIKEHHE, TUDy3ust
2.3 | CmauyuBaHUE U KaNWUISIPHbIC SBJICHUS
2.4  TemmoBoe pacuiupeHue U CKaTHE
2.5 TemmoBoe paBHOBECHE
26 Buytpennsas sneprus. Pabora u Teruonepenadya Kak crnocoObl M3MEHEHHsS] BHYTpPEHHEH
SHEpPIrUn
2.7 | Bupsel Teruionepenadyu: TeIIONPOBOJHOCTh, KOHBEKIUS, U3TyUCHHE
HarpeBanue u oxnaxaenue ten. KonnuecTBo TEIIOTHL. Y AenbHas TEMIOEMKOCTD:
28 O=cm(t,—t,)
3aKOH COXpaHEeHUs SHEPTUU B TEILIOBBIX Mpolleccax. Y paBHEHUE TEIJIOBOrO OanaHca:
29 Q+0,+..=0
Hcnapenue u xonaeHcanus. M3MeHeHHe BHYTPEHHEW >HEPrHMH B IMPOIIECCE HUCIAPEHHS U
2.10 xonpgencanuu. Kunenue sxuakoct. Y aenabHas Temiora mapoodpasosanus: L = Q/m
2.11 BnaxHOCTH BO3IyXa
[InaBnenne W Kpucrayumsanus. lV3MeHeHHWe BHYTpEHHEHW SHEpruHM NpW ITUIABJICHUU W
KpUCTaIIU3aluu. Y IelbHasl TeIJI0Ta TIaBIeHUs:
2.12 0
- m
213 BHyTpeHHsIst SHEPTHs CropaHus TOIUTMBA. Y IeNibHast TEIJI0Ta CropaHus Toruea: g = Q/m
2.14  Tlpuniuns! paboTs! TermoBbix apuraresneid. KITJI TeruioBoro apurarens
IIpaxmuueckue pabomul
W3mepeHue yaenpbHOW TEMIOEMKOCTH METAJUIMYECKOro IMJIMHAPA; KOJMYECTBAa TEIUIOTHI,
MOJIYYEHHOT0 BO/IOM KOMHATHOM TemrepaTypbl (PUKCHPOBAHHOM Macchl, B KOTOPYIO OMYILEH
515 HarpeThlii [UIUHAP; KOJIHYECTBa _TEIIOThl, OTHAHHOTO HArPETHIM LWIMHAPOM, HOCHE
OIyCKaHWS €ro B BOJY KOMHATHOW TEMIIEPATyphbl, OTHOCHUTEIHHON BIIAYKHOCTH BO3IYXa;
yIeIbHOW TEeIUIOTHI IUIaBICHUs Nbaa. MccrnemoBaHne M3MEHEHHUs TEeMIEpaTypbl BOJIBI MU
Pa3IMYHBIX YCIOBHSIX; SBJICHUS TEIUIOOOMEHA MTPU CMEIINBAHUH XOJIOTHON U TOPSYEH BOIBI;
nporecca UCTapeHus
Qusuueckue s61eHUA 8 npupooe: TMOBEPXHOCTHOE HATSHKEHUE M KaNWUIAPHBIC SIBICHUS B
2.16 mpupone, KpucTtaulbl B mpupoze, m3nydenne CoiHIA, 3aMep3aHue BOIOEMOB, MOPCKHE
Opu3bl; 00pa3oBaHUE POChl, TYMaHa, HHEesl, CHera
Texnuueckue  ycmpoticméa:  KauWULIPbl, TNPUMEPHl  HCIOJIB30BaHUS  KPHCTAIJIOB,
2.17 KUOKOCTHBIH TEPMOMETp, HATUYMK TEMIEpPaTypbl, TEPMOC, CUCTEMa OTOIUIEHHS JOMOB,
THTPOMETPHI, IICUXPOMETP, TapoBas TypOuHa, TBUTATENIb BHYTPEHHETO CrOPaHUS
3  DJIEKTPOMATHUTHBLIE ABJIEHUA
3.1  DOnexrpusanms Tein. J[Ba BUa JIEKTPUUECKUX 3apsIOB
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3.2

B3aumopeiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona

3.3 | 3akoH coxXpaHEHHsI dJICKTPUUECKOTO 3apsiia
34 Dnektpuueckoe noje. Hanpsoxk€HHOCTh 3nekTpuyeckoro mnojis. llpuHmun cyneprno3uiuu
' ANEKTPUYECKUX ToJIel (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenun snexrpuueckux 3apsaoB. JleMCTBUE 3IEKTPUUYECKOTO IOJS HA IJIEKTPUYECKUE
' 3apsbl. [IpOBOAHUKY U JTUAIEKTPUKU
[TocTostHubIN  3nexkTpuyeckuid  Tok. [ledicTBust snexrtpuyeckoro Ttoka. Cuina Toka.
Hanpsioxenue.
36 1=q/t,U=A/Q
DIEeKTPUYECKOE CONPOTUBIIEHUE. Y ACIBHOE IIEKTPUUECKOE COITPOTUBIICHUE:
3.7 R=pl/S
38 3akon Oma st yuactka anekrpudeckon nenu: | = U/R
[TocnenoBarenbHOE COCTMHEHHUE MPOBOJHUKOB:
I,=I,; U=U,+U,; R=R +R,
3.9 IlapamrensHoe coeruHEHHE IPOBOJHUKOB PABHOTO CONPOTUBIICHHU:
U=U,;1=1I -I—L:Rzi.
1 2 1 2
2
CwmeriaHnHbIe COETMHEHUS TTPOBOTHUKOB
310 Pabota u momHOCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3akon Jlxxoyns — Jlenma:
2
311 Q=I"-R-t
312 OneiT Opcrena. MarHuTHOE MoOJie€ TPSMOTO MPOBOJHMKA C TOKOM. JIMHMM MarHUTHOM
' WHIYKITAN
3.13 MarHuTHOE IT0JIe TOCTOSTHHOTO0 MarHuTa. B3anMoieiicTBre MOCTOSHHBIX MAarHUTOB
3.14  [leiicTBME MarHUTHOTO TOJISl HA TPOBOTHHUK C TOKOM
3.15 Omnbitel @apanes. SBneHue MeKTpOMarHUTHON HHIYKIUH. [IpaBumno Jlenma
Ipaxmuueckue pabomol
N3mepenne AIeKTpUdecKoro COMpOTHUBICHUS PE3UCTOPA; MOITHOCTH AJIEKTPHYECKOTO TOKA;
pabOThI AIMEKTPUYECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HHKAIONIIETO B TPOBOJAHHUKE (PE3HCTOPHI,
3.16 mammouka), OT HANpsOKEHUsT HAa KOHIAX MPOBOJHHMKA; 3aBUCHMOCTH COMPOTHUBIEHUS OT
JUTHHBI TIPOBOJTHUKA, TUIOIIA/IA €T0 MOMEPEYHOT0 CEUEHUS U YACITBHOTO COTPOTUBIICHHS.
[IpoBepka mpaBuia sl 3JIEKTPUUECKOTO HAMPSHKEHUSI TPU TOCIIEI0OBATEILHOM COSAUHEHUN
MIPOBOJIHUKOB; IMpaBUja JJI CHJIbI JJIEKTPUYECKOTO TOKA IPHU MapaJIeIbHOM COEJUHEHUN
MIPOBOIHUKOB (PE3UCTOPHI U JTAMITOUKA)
317 Qu3zuueckue s61eHUs 8 npupode. SICKTPUUECKUE SBICHHUS B aTMocdepe, dIEKTPHUIECTBO

KUBBIX OPTaHU3MOB, MarHUTHOE T0Jie 3eMJIH, Apeiid MONI0COB, pOJIb MArHUTHOTO TOJIS JJIs
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KHM3HHU Ha 3CMHG, MOJIIPHOC CUSAHUC

Texnuueckue ycmpoticmea: 3JIEKTPOCKOI, aMmIEpMETpP, BOJBTMETP, PEOCTAT, CUYETUUK
ANEKTPUYECKOM SHEPrud, 3JIEKTPOOCBETUTEIbHbBIE npuOopHI, HarpeBaTelbHbIE

3.18 3NEKTPONpUOOpbl  (MIPUMEPBI),  IICKTPUUYECKUE  MPEIOXPAHUTENH,  AJICKTPOMArHMUT,
AJEKTPOABUTaTENb MOCTOSHHOTO TOKA, TeHEPATOp MOCTOSHHOTO TOKa

3.19 DnexrpomaruutHbie BoJHbI. [1Ikana 37eKTpOMarHUTHBIX BOJIH

3.20 JlyueBas mozeinb cBeta. [IpsMonnHeliHOe pacpOCTpaHEHUE CBETa

3.21 3akoH oTpakeHus cBeTa. [limockoe 3epkaiio

3.22  IlpenomiieHue cBeTa. 3aKOH MPEIOMIICHHSI CBETa

3.23 Jlucmiepcwusi cBeTa

324 JIunza. Xox nyueit B nunze. okycHOe paccTostHUE JUH3bI. OnTudeckas cuiia JuH3bl: D =
1/F

3.25 I'ma3 kak ontudeckas cucreMa. OnrTuyeckue Ipudopsl
IIpaxmuueckue pabomul
###Par#Ht#13mepeHne ONTHYECKON CHIIBI cOOMparoliell JIMH3bL, (POKYCHOIO PpacCTOSHHUSA
coOuparoleld JTUH3bI (10 CBOMCTBY paBEHCTBA pa3MepOB IpeaMeTa U U300pakeHus, Korjaa

3.26 mpemMeT pacmoJioKeH B ABOMHOM (OKyce), IOKa3aTels MpeIOMIICHHUS CTEKIIa.
###Par#t#lccnenoBanue cBoCTBa U300paKEeHUs, IOTYYEHHOTO C MOMOIIBI0 cCOOUparoIIei
JVH3BI; W3MEHEHHsT (POKYCHOTO DPACCTOSHUS ABYX CJIOXEHHBIX JIMH3; 3aBUCHMOCTH YTJa
MIPEIOMIICHHUSI CBETOBOI'O JIy4a OT YIJia MaJeHUs Ha TPaHUIle «BO3IYX — CTEKIIO»

397 Qu3zuueckue sereHus 6 npupode: 3arMmeHus ConHua u JIyHbI, LIBeTa TeJ, ONTHYECKHE
sBJIEHUs B aTMoc(epe (1BeT Heba, pepakius, paayra, MUPax)

3.28  Texnuueckue ycmpoticmea: O4KH, IEPUCKOII, (OTOANNAPAT, ONTUYECKHE CBETOBOIBI

4  KBAHTOBGIE SABJIEHUA

4.1  PanuoaktuBHOCTb. Anb(a-, 6eTa-, raMMa-u3inyueHus. Peakuuu anbga-u 6era-pacmnaga

4.2 Omsitel Pesepdopaa o paccessHuio anbga-yactull. [InanerapHas Moaenb aroma

4.3  CocraB aTOMHOTO siipa. M30TOMBI

4.4  Tlepuoj moiypacmaja aTOMHBIX siTEp

4.5  Snepnsle peakiyu. 3aKOHbI COXPAHEHUS 3apsSA0BOIO M MACCOBOTO UUCEI
DQusuueckue s61eHUs 8 NPUpooe: €CTECTBEHHBIN paJHMOaKTHUBHBIN (OH, KOCMUYECKHE JTYYH,

4.6 paaMoOaKTUBHOE W3Ty4YCHHE MPUPOTHBIX MUHEPATIOB, ICUCTBUE PAAMOAKTUBHBIX M3ITy4EeHUN
Ha OpraHu3M YelIoBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HHIUBUIYAIbHBINA TO3MMETp, Kamepa Buibcona,

AACPHAA SHEPTCTUKA
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