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HOACHUTEJIBHAS 3AIINCKA

[TosicuuTenbHas 3anucka K padoueii nmporpamme 1o Gpusnke 1 9 Kiacca
(6a30BbIl ypOBEHB) COCTABJICHA HA OCHOBE:

-3akona Poccuiickoit @enepanuu ot 29.12.2012 Ne 273-03 «O6 o6pazoBaHUN» B
Poccuiickont @enepaunu;

- OenepalibHOTO KOMITOHEHTA TOCYIapCTBEHHBIX 00Pa30BaTEIBHBIX CTAHIaPTOB
HaYaJbHOr0 00I11eT0, OCHOBHOT'O OOIIET0 M CPEeIHET0 0011ero ( MOJHOTO0)
obpazoBanus (IIpukaz MOuH P® ot 05.03.2004 Ne 1089);

-MeTou4ecKiX PeKOMEHIAINH 110 TIPOSKTUPOBAHUIO COMIEPIKAHUS
OpraHU3aIMOHHOTO Pa3Jiela OCHOBHOM 00pa3oBaTeIbHON MPOTrpaMMbl OCHOBHOTO
oO1mrero oopazoBanus i1l 00pa3oBarenbHbIX opranu3anuii Pecnyonauku TaTapcTtan
ot 19.08.2015 Ne 1063/15;

—(Dezxepanbﬂoro MCPCUHA y‘le6HI/IKOB, PCKOMCHAOBAHHBIX U JOIIYIICHHBIX K
HCIIOJIB30BaHUIO B 06pa30BaT€JIBHOM IMponecce B O6pa30BaT€HBHBIX
opraHmu3anuAgax, pCaaInu3yromux O6pa3OBaTCJILHLIG IMporpaMmabl O6H1€FO
O6p&30BaHI/I}I N UMCIOIUX T'OCYAAPCTBCHHYIO dKKPCIAUTAIIHUTO,

-IIPUMEPHOU MPOTPaMMbl OCHOBHOT'O 0OIIero oOpa3oBaHus 1Mo GU3UKE H
aBTOPCKOT'0 TEMATUUYECKOT0 IIaHupOoBaHus yueOHoro matepuaina (I[Iporpammsi
11t 00111e00pa3oBaTENbHBIX Yupexkaenuii: dusuka. Actponomus. 7-11xi. /CocT.
HO.M. duk, B.A.Koposun,B.A.Opnos.- M.: [Ipoda,2004.- ctp. — 43. ABTOpckas
nporpamma E.M. I'ytauka, A.B. Ilepsimikuna 7-9 ki)

[Ipenmet «Pu3nka» BXOAUT B 00pa30BATEIBHYIO 00JIACTh
«EcTecTBEeHHOHaAy4YHOTO» ITUKJIa, U3y4aeTCs B KOJIMYECTBE 2 yaca B HEJEI0 U 68
JacoB B I'OJI.



COIAEPKXAHUE OBYYEHUA

3aKOHBI B3aUMO/IEHiCTBUS M JIBUKEHU S TeJl
MarepuansHass Ttouka. Cucrema otcuera. Ilepememienue. CkopocTh

IIPSAMOJIMHEMHOIO PaBHOMEPHOI'O ABMKEHUA. lIpsMonuHeNHOEe paBHOYCKOPEHHOE

JBIDKCHHE: MTHOBEHHAas CKOpPOCTh, YyCKOpeHue, rnepeMmenieHue. ['paduku

3aBUCUMOCTH KHHEMAaTUYECKUX BEJIMYMH OT BPEMEHU NIPU PABHOMEPHOM U

PaBHOYCKOPEHHOM JBMKEHHH. (OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.

I'eoneHTpUUEcKast U TEIMOLEHTPUUECKAsT CUCTEMBI Mupa. MHepuuanbHas cuctema

orcuetra. 3akoHbl Hprorona. CpoOognoe mnanenue. HeecomocTh. 3akoH

BCEMHUPHOTO TATOTeHUS. [MICKyCCTBEHHBIE CHYTHHKU 3eMiu.| (B keadpammvie

CKOOKU 3aKII04YeH Mamepuan, Ha AGIAIWUNUCA 00513amelbHbiM 018 U3YYeHUs)

Nmnynbe. 3aKOH COXpaHEHUsI UMITYJIbca. PeakTUBHOE JIBUKEHHUE.

DponmanvHsie 1aO0pamopHvle pabomawi:

1. UccnenoBanue paBHOYCKOPEHHOTO ABMIKECHUS O€3 HA4alIbHOM CKOPOCTH.
2. VI3MepeHue yCKOpeHHS CBOOOJHOTO MaCHUSI.

IIpenMeTHBIMU pe3yJIbTATAMHU U3YUYEHUS TEMbI SIBJISIOTCS

- TIOHMMaHUE U CIIOCOOHOCTh OMHUCHIBATH U OOBSCHATH (HU3UUYCCKHUE SBICHUS:
NOCTYTMATENbHOE ABUKEHHE (HA3BaTh OTIWYUTEIBHBIN MPU3HAK), CMEHA JIHS U
HOUM Ha 3emje, CBOOOJHOE TAaJeHHE TeJl. HEBECOMOCTb, IBUKEHHUE TI0
OKPY’KHOCTH C MIOCTOSIHHOM 10 MOJIYJIKO CKOPOCTBIO;

- 3HaHHWE W CIOCOOHOCTH J1aBaTh ONpENETCHUs /OMUcaHusl PU3NUECKUX MOHITHIA:
OTHOCHUTEJIIBHOCTh  JBWKEHHUS  (IIEPEYUCIUTh, B  UYEM  HIPOSIBISAETCS),
reOlEHTPUYECKas U TeITUOLEHTPUYECKAsi CUCTEMBI MUPA; [epBasi KoCMUYECKast
CKOPOCTb|, PpEaKTHUBHOE JIBWKEHHUE; (U3MYECKUX MOJeNeil: maTepuaabHas
TOYKa, CHUCTeMa OTcuéTa, (U3MYECKUX BEIUYUH: TEPEMEIICHHE, CKOPOCTh
PAaBHOMEpPHOI'O NPSIMOJIMHENHOIO JBWXKEHHS, MIHOBEHHasi CKOpPOCTb U
YCKOpPEHUE TNPU PABHOYCKOPEHHOM MPSIMOJIMHENHOM ABUKEHHH, CKOPOCTh U
LEHTPOCTPEMUTEIIBHOE YCKOPEHHE IIPU PABHOMEPHOM JIBUKEHUHM TeJla 10
OKPYKHOCTH, UMITYJIbC;

- TOHUMaHUE CMbICTIAa OCHOBHBIX (PU3UYECKHX 3aKOHOB: 3aKOH HbIOTOHA, 3aKOH
BCEMUPHOI'O TATOTEHUS, 3aKOH COXPAaHCHUS HUMIIYJIbCA, 3aKOH COXPaHCHUS
SHEPrUU U YMEHUE NPUMEHSTh UX HA IPAKTUKE;

- YMEHUE NPUBOJIUTH IPUMEPHI TEXHUYECKUX YCTPOMCTB U KUBBIX OPraHU3MOB, B
OCHOBE IIEPEMELICHUS] KOTOPBIX JEKUT IPUHLIUI PEAKTUBHOTO JIBUKCHMUS.
3HaHUE U YMEHHE OOBSCHITH YCTPOMCTBO U JEHCTBHE KOCMUYECKHX DPaKeT-
HOCHUTEJICH;

- YMEHHUE U3MEPSITh: MTHOBEHHYIO CKOPOCTh U YCKOPEHHE ITPU PABHOYCKOPEHHOM
NPSMOJIMHEMHOM  JIBWJKCHUHM,  LEHTPOCTPEMUTENBHOE  YCKOPEHHE  IIpU
PaBHOMEPHOM JIBUKEHUU 10 OKPYKHOCTH;

- YMEHHE WCIOJb30BaTh TNOJYYEHHbIE 3HAHHUS, YMEHHUS W HABBIKM B
MOBCEIHEBHOM KU3HU (OBIT, IKOJIOTHUS, OXpaHa OKPY>KAIOIIECH CPEIbI).



MexaHudeckue Koae0aHus U BOJHBL. 3BYK
Konebarensnoe neuwxkenue. Konebanusi rpy3za Ha mnpyxuHe. CBOOOJHBIE
konebanus. KonebarenbHas cuctema. MasTHUK. AMIUIUTYAa, MEPUOJ, YacTOTa
koneOanuil. [I'apmonuueckue koneOanus]. IlpeBpaienue 5sHepruum  npu

K0J1e0aTeTbHOM JABM)KEHHUH. 3aTyXarollue KojaebaHus. BeIHyX)AeHHbIe KOJeOaHus.

Pe3onanc. Pacmpoctpanenue koniebaHuil B ynpyrux cpenax. Ilomepeunble u

MpoJ0JibHbIE BOJMHBL. JlinHAa BOJHBL. CBSA3b UIMHBI BOJIHBI CO CKOpPOCTBIO €€

pacnupocTpaHeHHUs] U MepuoaoM (4acToToi). 3ByKOBble BOJIHBI. CKOPOCTH 3BYKA.

BricoTa, TeMOp M IpOMKOCTBh 3ByKa. DX0. 3ByKOBOH pe3zoHaHc. [MHTepdepenuus

3BYKA].

@poumanvhas rabopamopuas paboma:
3. HccnenoBanue 3aBUCUMOCTH NIEPUOJIA U YACTOTHI CBOOOAHBIX KOJEOAHMI
MasiTHUKA OT JJIMHBI €r0 HUTH.

IIpenmMeTHBIMHU pe3yabTATAMHU U3YUYECHUS TEMBbI SBIISIOTCS:

- TOHUMaHUE M CIOCOOHOCTb OMHUCHIBATH M OOBICHATH (DU3MUECKUE SIBIICHUSA:
Kosie0aHUsI HUTIHOTO (MAaTEMaTUYECKOI0) U MPYKUHHOTO MasITHUKOB, PE30HAHC
(B T. 4. 3ByKOBOI1), MEXaHUYECKHUE BOJIHBI, JUIMHA BOJHBI, OTPAXEHUE 3BYKa,
9X0;

- 3HaHUE M CIIOCOOHOCTH J]aBaTh OINpeAeaeHHs (PU3NUECKUX MOHATHI: CBOOOIHbIE
Kosie0aHus1, KojiebaTenpHash CHCTEMa, MAasTHHUK, 3aTyXalollue KojeOaHus,
BBIHY)KJICHHbIE KoJIeOaHUs, 3BYK U YCIOBHMS €ro  paclpOCTpPaHEHUS;
(u3nYecKuX BETUYMH: aMIUIUTYZa, MEPUOJ, YacToTa KosebaHuil, coOCTBEeHHas
4acToTa KoyeOaTeJbHOM CHUCTEMBI, BBICOTAa, [TeMOp], TI'POMKOCTb 3BYKa,
CKOpOCTb 3BYKa; (u3Mueckux Mojenel: [rapMoHMYecKHe KojeOaHus],
MaTeMaTUYeCKUN MasTHUK;

- BIAQJECHUE DOKCIEPUMEHTAIBHBIMU METOJAMU MCCIIEJOBAHHUS 3aBUCUMOCTH
Hepro/ia U 4acTOThI KoJIeOaHUM MasgTHUKA OT JIIMHBI €r0 HUTH.

JIeKTPOMATHUTHOE T0JIe

OnHopoHOE M HEOJHOPOJAHOE MarHuTHoe mnoje. HampaBnenue Toka u
HaIpaBJICHUE JUHUK ero MarHuTHoro mnojs. [lpaBmino OypaBumka. OOGHapyKeHHE
MarHuTHOTO 1oJsA. IlpaBuno meBon pyku. HMHOAyKOMs MAarHUTHOIO —IOJIA.
MarautHeii  notok.  OmnbiTel  @apajges. DJEKTpOMarHuTHasE  MHIYKITHSL.
Hanpasnenne manyknuonHoro toka. lIpaBuno Jlenna. fIBieHune caMOMHIYKIMH.
[lepemennsiii Tok. ['eHepaTop mepemenHoro Toka. [IpeoOpa3zoBaHus SHEpPruu B
anekTporeHeparopax. Tpanchopmarop. llepemaya smekTpuueckoid HEPruu Ha
paccTrosiHie. ODJEKTPOMAarHUTHOE MOoJe. DJIEKTPOMAarHUuTHbie BOJHBL. CKOpPOCTH
pacnpoCTpaHEHUs JJIEKTPOMArHUTHBIX BOJH. DBiMsSHME 3JIEKTPOMAarHUTHBIX
M3TydeHUH Ha kuBble opraHu3mbl. KonebatenbHpli KoHTYp. IlomyueHwue
AIEKTPOMArHUTHBIX  KoieOaHuid. [IpuHIMOBI  paguOCBSI3U U TEJIECBUACHUS.
[Mutepdepenniuss cBeta.] DiekTpoMarHuTHasi mpupoja cBeta. lIpemomienue
ceeta. [lokazarens npenomienus. Jucnepcus ceeta. LBera Ten. [Cnexrporpad u
crekrpockon.] Tumbl onTU4eckux  cOeKTpoB. [CHEKTpaJbHBIM  aHAIN3. |



ITornomenue u wucnyckanue csera aroMaMmu. [IpoucxoxaeHue JMHEWdYaThIX
CIEKTPOB.
@ponmanvHvie 1a60pamopHvie padbomui:
4. UzyueHwne sABICHUS dJIEKTPOMArHUTHON HHIYKIIUH.
5. HaGnrogenue cruioniHoro v IMHEHYaThIX CIEKTPOB UCIyCKAHUS
IIpenMeTHHIMHU pPe3yJbTATAMHU U3YUCHHS TEMBI SIBISTFOTCS:

- TOHMMaHUE W CIOCOOHOCTh OMNHUCHIBATH U  OOBSICHATH  (HU3NUECKUE
SABJICHUS/TIPOLIECCHI: AIIEKTPOMArHUTHAs UHIYKIHS, CaMOUWHTYKIIHS,
OpeIOMJICHHE CBETa, JAMCIEpPCUs CBETa, MOIJIOIIEHHE M MCIIyCKaHUe CBeTa
aTOMaMH, BOSHUKHOBCHHE JTMHEHUATHIX CIIEKTPOB U3ITyUEHUS U MOTIIOMICHUS;

- YMEHHE JaBaTh ONpEJCIICHUs / OmMucaHue (PUINYECKUX TMOHSITHI: MAarHUTHOE
noJie, TUHAA MAarHUTHOW WHAYKIIMU; OJHOPOJHOE M HEOJHOPOIHOE MarHUTHOE
no’e, MarHUTHBIHA MOTOK, TIepEeMEHHBII ANEKTPUUYECKUN TOK,
AIIEKTPOMAarHUTHOE TI0JIe, DJIEKTPOMArHUTHBIC BOJHBI, JJEKTPOMArHUTHEIC
KoJIeOaHMsI, PaguOCBsI3b, BUAWMBINA CBET; (PU3UYECKHX BEJIMYMH: MarHUTHAsS
WUHIYKIUS, MHAYKTHBHOCTb, TIEPUO/T, YACTOTA M aMILTUTY (A JIEKTPOMarHUTHBIX
Kosie0aHui, TOKa3aTeIu MPeIOMIICHUS CBETA;

- 3HaHue (OPMYIUPOBOK, MOHMMAHHE CMBICIAa W yYMEHHE IPHUMCHSITH 3aKOH
IpeJIOMJICHHSI CBETa U MPaBmiIO JIeHIa, KBAHTOBBIX MOCTYIAaTOB bopa;

- 3HaHWE Ha3HA4YCHWs, YCTPOWCTBA M TPUHIUINA JCHCTBHUS TEXHHUYECKUX
YCTPOMCTB: 3JEKTPOMEXaHUYECKUN WHAYKIIMOHHBIN TeHepaTop MEePEeMEeHHOTO
TOKa, TpaHcPopMaTop, KoJeOaTeNbHbI KOHTYpP; JAETEKTOp, CIEKTPOCKOTI,
criekTporpad;

- [moHMMaHHe CyTH METO/a CIIEKTPAIbHOTO aHAIM3a U €r0 BO3MOKHOCTEH |.

CTpoeHne aToMa M aTOMHOIO S/Apa

PannoakTHBHOCTB KaK CBUIETEIHCTBO CIIOKHOTO CTPOEHUSI aTOMOB. Alb(da-,
O6era- u ramma-uznydenus. OmnbiTel Pesepdopna. Snepnas mopenb aroma.
PannoakTuBHBIE TpeBpalieHUuss aTOMHBIX sjaep. CoxpaHeHue 3apsA/ioBOrO0 U
MacCOBOT'0 YHUCEJ MPHU SAECPHBIX PEAKUUSIX. DKCIEPUMEHTAIbHBIE METOJIBI HCCIIE-
noBaHus dactull. I[IpoToHHO-HEWTpOHHAass Monenb sapa. DU3NYECKUN CMBICI
3apsAI0BOTO M MaccoBoro umcen. M3otomsl. [lpaBuna cmemenus nns anbda- u
OeTa-pacnajza MpH SACPHBIX PEAKIUSAX. DHEPrusi CBSA3M 4YacTull B sape. Jlenenue
anep ypana. llennas peakuus. SnepHas sHepreTvka. JKOJIOTHYECKHE MPOOIEMBI
paboThl aTOMHBIX d3JIeKTpocTaHIui. Jlosumerpus. Ilepuon momypacnana. 3akoH
PaJIHOAaKTUBHOTO pacnaja. BiusHue paJHOaKTUBHBIX W3JIyYCHUN Ha JKHBBIE
opranusmel. Tepmosinepnas peakuusi. Mictounnku snepruu ConHua U 3B€31.

@ponmanvHsie 1abopamopHvie padbombi:

6. M3mepeHne ecTeCTBEHHOT'O PaJUallMOHHOTO (JOHA TO3UMETPOM.

/. V3ydyeHue neneHus sapa aroma ypaHa mno ¢pororpaduu TpeKos.

8. M3yueHune TPEeKOB 3apsHKEHHBIX YACTHI] TIO TOTOBBIM (hOTOTpadUsIM.

IIpeaMeTHBIMHU pe3yJabTATAMHU HU3YUYCHUS TEMBI SBIISFOTCS:



- TOHMMaHUE U CIOCOOHOCTh OMHUCHIBATH U OOBICHATH (HU3UUYECKHUE SIBICHUS:
PaIMOaKTUBHOCTh, MOHU3HUPYIOIIEE U3TyYCHUE;

- 3HaHWE M CHOCOOHOCTH J1aBaTh OINpPEAENICHUs/ONMUCAHUS (PU3UUECKUX MOHITHIA:
pPaauOaKTUBHOCTh, alib(pa-, O0eTa- U ramma- 4acTullbl; (U3UYECKUX MOJEIICH:
MOJENIU CTPOCHHUA aTOMOB, MPEI0KEHHBIE . 1. Tomconom 151
3. Pesepdhopaom; NpPOTOHHO-HEUTPOHHAsE MOJEIh ATOMHOTO sApa, MOJIEIb
mpoliiecca JeJIeHUs aToMa ypaHa; (U3UYECKUX BEJIWYWH: TOTJIOIICHHAs J103a
U3NydyeHus, Kod(h(UIMEHT KadecTBa, SKBUBAJIEHTHAas 7033, IEpUOJ
noJlypacnaja;

- YMEHHE€ MPUBOJUTH MPUMEPHI U OOBIACHATH YCTPOMUCTBO U MPHUHIIUI JACHCTBUS
TEXHUYECKUX YCTPONCTB M yCTaHOBOK: cueTuuk [ 'eiirepa, kamepa Bunbcona,
My3bIPHKOBAasi KaMepa, SICPHBIA PEaKTOp HA MEIJICHHBIX HEUTPOHAX;

- YMEHHE H3MEpPSATh: MOIIHOCTH J03bl PATUOAKTUBHOTO H3IYYEHUS OBITOBBHIM
JI03UMETPOM;

- 3HaHue (OPMYIMPOBOK, MOHUMAHUE CMBICIIA U YMEHHUE NPHUMEHSATH: 3aKOH
COXpaHEHHMsS MacCOBOTO YMWCJIa, 3aKOH COXpaHEHUs 3apsija, 3aKoH
PaIMOaKTUBHOTO pacriajia, MPaBUIO CMEICHHUS;

- BJIQJICHUE OJKCICPUMCHTAIBHBIMU METOJAMH HKCCJICIOBAaHUS B  IPOIECCE
W3Y4YEHHUs 3aBUCUMOCTH MOIIHOCTH M3JIyYEHHS MPOAYKTOB pacmaja pajgoHa OT
BPEMCHU,

- MOHUMAaHUE CYTH SKCIEPUMEHTAJbHBIX METOJIOB UCCIIEIOBAHUS YaCTHII;

- HKCIIOJIb30BaHUE MOJYUYECHHBIX 3HAHUI B MOBCEIHEBHOU KU3HU (OBIT, IKOJIOTHS,
OXpaHa OKpY:Kalollel cpelibl, TEXHUKA 0€30MMacCHOCTH U JIp.).

Crtpoenue u 3BoMI0NUA BeesieHHoM
CocraB, ctpoenne u mnpoucxoxjaeHue ConHeuHoll cuctembl. [lnanetsr u

Masibie Tesa ConHeuHou cuctembl. CTpoeHue, uiiydeHue u spostronus CoyHIa U

3Be31. CTpoeHue u 3Boitonus BeeneHHowM.

IIpeaMeTHBIMHU pe3yJIbTATAMM U3YUYEHUS TEMBI SIBIISIOTCS:

- TPEJCTABICHUE O COCTABE, CTPOECHUHU, TPOUCXOKACHUU U Bo3pacTe CONHEUHOU
CUCTEMBI;

- yMEHHE NPUMEHSTh (U3MYECKUE 3aKOHBI IS OOBSICHEHUS JIBUIKCHUS TLJIAHET
CoIHEYHOM CUCTEMBI,

- 3HATh, YTO CYIIECTBEHHBIMU MapaMeTpaMH, OTIWYAIOIINMU 3BE3IbI OT IUIAHET,
SBJISIIOTCSL KX MAacChl U UCTOYHUKH SHEPIUU (TEPMOsJIEPHBIE pEaKUU B HEApaX
3BE3]1 U paJIMOAKTUBHBIE B HEJIPAX IUIAHET);

- cpaBHUBATh (PU3MUECKHE M OpOUTATHHBIC MMAPAMETPHI TUIAHET 3€MHOMN TPYIIIHI C
COOTBETCTBYIOIIMMU MapaMeTpaMu MIAHET-TUTAHTOB U HAXOJIUTh B HUX 0OllIee
U Pa3IuvHoOE;

- 00bscHATh cyTh d(hdekra X. Jlomnepa; GopmynupoBaTh U OOBSCHATH CYTh
3akoHa . Xa00ija, 3HATh, YTO OSTOT 3aKOH SBUWICS HKCHEPUMEHTAIbHBIM
MOATBEP)KICHUEM  MOJIEIM  HECTAUMOHAPHOW  BCeneHHOW,  OTKpPBITOU
A. A. ®puamaHOM.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKM HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTHXKEHUE JIMYHOCTHBIX, METAMPEAMETHBIX U MIPEAMETHBIX 00pa30BaTEeIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydyenus puznkyu Ha ypOBHE OCHOBHOI'O 00IIer0 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

— IpOsIBIIEHUE UHTEpeca K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
bu3nUIecKol HAyKH;

— IIECHHOCTHOE OTHOIIIEHUE K TOCTHXKEHUSIM POCCUNCKUX YUEHBIX--(DUZUKOB;

2) rpa:kKIaHCKOr0 M IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

— FOTOBHOCTh K aKTUBHOMY y4YacTUIO B OOCYXKJIEHUHM OOIIECTBEHHO 3HAUYUMBIX
U DTHUYECKUX TNpoOJeM, CBS3aHHBIX C MPAKTUYCCKUM TMPUMEHEHHUEM
JTOCTH)KCHUHN (DU3UKWU;

— OCO3HAHUE BAXKHOCTU MOPAJIbHO--dTUYECKUX TMPUHIIUIOB B JICSITEIHHOCTHU
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS:

— BOCHPHATHE ICTETHUYECKUX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
IOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IEHHOCTH (PU3NYECKOW HayKh KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJIbTYpBIL;

— pa3BUTHE HAy4YHOM JIOOO3HATENBHOCTH, WMHTEpEca K HCCIE0BATENIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0J1aronoJy4us:

— OCO3HaHHE IIEHHOCTHM 0€30MacHoro o0pa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBWil O€30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C 3JIEKTPUUYECKHUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIIOBUSX;

— c(hopmMupoBaHHOCTH, HaBbIKa pedIEKCUHN, NPU3HAHWE CBOETO TpaBa Ha
OMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

— AaKTUBHOE y4YacTHE B PEIICHUU NPaKTHUUECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTebHON  OpraHu3alMu, TOpojJa, Kpas) TEXHOJIOTUYECKOW U



COIIMAJIbHOM HAIMpPaBICHHOCTH, TPEOYIOMMX B TOM YHCIE€ U (UIUUYECKUX
3HAHUM;

e — UHTEPEC K MPAKTUYECKOMY M3yUEHUIO TPOPEeCcChii, CBI3aHHBIX C (PUUKOI;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUA:

e — OpHUEHTAlMS Ha MPUMEHEHUE (PU3NUYECKUX 3HAHUM JJIs PEIICHHUsS 3a1ad B
obslacTi OKpy’Karolel cpenapl, MIAHUPOBAHUS TOCTYNKOB M OIEHKA UX
BO3MOXHBIX TTOCHEACTBUH JJIs1 OKPYXKAIOUIEH CPEbI;

e — OCO3HaHHWE TrJI00AJILHOTO XapakTepa SKOJIOTHYECKUX MpoOiaeM M MyTed HX
pelieHus;

e 8) amanTanum K M3MEHSIOUMIUMCH YCJOBUSAAM COLMAJIBLHOM W NPHPOIHOM
cpebl:

e — TMOTPEOHOCTh BO B3aMMOJICMCTBMU MNP BBHINIOJIHEHUU HCCICIOBAaHUN U
MPOEKTOB (PU3MYECKONM HAMPABICHHOCTH, OTKPBHITOCTH ONBITY M 3HAHUSIM
APYTHX,

e — TIOBBIIIEHWE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
JeSITeIbHOCTD;

e — MOTPEOHOCTH B (HOPMUPOBAHUU HOBBIX 3HAHUM, B TOM YHCIIe (OPMYITUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBJICHUAX;

e — OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHMKM U KOMIIETEHTHOCTEH B 00JacTH
[1)76370 478

e — IUTAHUPOBAHUE CBOErO0 pa3BUTUS B NPHOOPETEHHWU HOBBIX (UZUIECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBS3H MPHUPOIBI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCIIOIh30BaHUEM (PU3MUECKUX 3HAHUIA;

e — OIICHKa CBOMX JCWUCTBUM C YUETOM BIMSHUS Ha OKPYXKAIOIIYIO CpEny,
BO3MOJKHBIX TJIOOQTBHBIX MTOCIEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe OCBOEHHSA MpOTrpaMMbl O (U3MKE HA YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocsi OyayT cqopMUpOBaHBI MeTANpeIMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHUS.

ITo3HaBaTe/IbHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUA

Ba3oBble JJornyeckue AeicTBHUA:
eBBISBIIAITh W  XapaKTePHU30BaTh CYIIECTBEHHBbIE MPHU3HAKU OOBEKTOB
(s1BIEHUI);



e YyCTAaHABJIMBATh CYIIECCTBCHHBIN MPU3HAK KIACCHU(PUKAIIMA, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

¢ BBISIBIIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEYHSI B paCCMaTPHBAEMBIX (paKTax,
JTAHHBIX ¥ HAOJIOICHUSIX, OTHOCSAIIUXCS K (DU3UICCKUM SIBIICHUSM;

¢ BBISIBIIATh TPUYUHHO--CJICICTBCHHBIC CBSI3M TPU HM3YYCHUH (U3HMICCKUX
SIBJICHUH W TIPOIIECCOB, JENaTh BBIBOJbBI C MCIIOJIb30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKUX BEIUYNH;

¢ CAMOCTOSITEJILHO BBIOUPATh CIIOCOO pelieHus] y4eOHOH (Pu3nyecKoi 3aaauun
(cpaBHEHHE HECKOJBKMX BapHaHTOB pCIICHHs, BBIOOp Hamboiee
MOJIXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBLHO BBIICIICHHBIX KPUTEPHUER).

Ba3oBble ucciienoBaTe/IbcKHeE TeHCTBHSA

¢ HICIIOJTH30BATh BOIIPOCHI KaK MCCIICIOBATCIIbCKUH HHCTPYMEHT ITO3HAHMUS;

¢ IPOBOJIUTH TI0 CAMOCTOSITCIIBHO COCTABJICHHOMY ILJIaHY ONBIT, HECIIOMXHBIH
(GU3NYECKUIl IKCTIIEpUMEHT, HEOOJBIIOE UCCIeIOBaHHE (DU3MIECKOTO
SIBJICHUS,

¢ OIICHUBATh HA MNPUMEHUMOCTH W  JIOCTOBEPHOCTH  HH(OPMAIIHIO,
TIOJTyYEHHYIO B XOJI€ UCCIICIOBAHUS UM SKCTICPUMEHTA,

e CAMOCTOSITEJIbHO (POPMYIHUPOBATH OOOOIIEHUS M BBIBOABI 1O PE3yJbTaTam
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIIEA0OBAHMUS;

¢ IPOTHO3UPOBATh  BO3MOXKHOE  JajbHEHIee  pa3BUTHE  (HU3UUECKUX
IPOIIECCOB, a TAKXKE BBIIBUTATH MIPEANOIOKEHUS 00 UX Pa3BUTUU B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmaumeii:

o IPUMEHSATH PA3JIMYHBIE METOJbI, HHCTPYMEHTHI M 3alpOChl MPU MOUCKE U
orbope HMH(pOpMAIIMU WIH JAHHBIX C Y4ETOM NPEIOKEHHON Yy4ueOHOM
dbuznveckoi 3a1aun;

e AHATTU3UPOBATh, CHUCTEMATU3UPOBATH W HMHTEPIPETHPOBATH HHGPOPMAIIUIO
Pa3TUYHBIX BUAOB B (OPM MIPEICTABICHNUS,

e CAMOCTOSITEIbBHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpPMY  TPEACTABICHHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi U X KOMOMHAITUSMU.

KoMMyHuKaTHBHBIE YHUBeEpPCaJIbHbIe Y4eOHbIE 1eCTBUS:

eB XO0/I€ OOCYXJCHHUS y4eOHOTO MaTepualia, Pe3ylbTaTOB JIAOOPATOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYX)AAaeMOU TEMBI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEIICHUE 3aJadyd M TOJEpKaHHe
0J1aro’kenaTebHOCTH OOIIEHUS;

e COMIOCTABIIATh CBOU CYXKJICHHS C CYXICHUSMH APYTUX YIACTHUKOB JTAAJIOTA,
O0OHapy>KHUBATh PA3INUUE U CXOACTBO IMO3HIIHI;

e BEIPXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M TUChbMEHHBIX TEKCTAX;



¢ IyOJMYHO MPEJCTABIATh PE3YNbTATHl BBIIOJHEHHOIO (PU3UYECKOTO OMbITA
(3KCIEpUMEHTA, UCCIEAOBAHMS, POEKTA);

e IOHUMATh U KCIOJIb30BATh MPEUMYILECTBA KOMAHIHOW M MHIUBHUIYaTbHOU
paboThI PU PEIIEHUH KOHKPETHON (PU3UUECKOI MpoOIeMBbl;

e IPUHUMATH L€ COBMECTHOM J€ATEIbHOCTH, OPraHU30BbIBATh JEUCTBUS 11O
e€ JOCTH)KEHHUIO: paclpelensaTh poiu, oOCyKaaThb IIPOLECCHl U
PE3yNIbTaThl COBMECTHOM pabOoThI, 000011aTh MHEHUSI HECKOJIbKUX JIIOIEH;

¢ BHIIIOJIHATH CBOIO YacTh palOOThl, JOCTUras KAayeCTBEHHOTO pe3yJjbTaTa Io
CBOEMY HAIpPABICHUIO U KOOPJIAUHUPYS CBOM JECUCTBUS C JApPYTUMHU
YJIeHaMH KOMAaH/Ibl;

¢ OLICHMBATh KayeCTBO CBOEro0 BKJaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENIBHO C(POPMYIMPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBepPCaJIbHbIC YUeOHbIE 1eiiCTBUA

Camoopranusanus:

¢ BBISIBIIATH MPOOJIEMBI B JKU3HCHHBIX M YUCOHBIX CUTYAIMAX, TPEOYIOIINUX IS
perieHus GU3NUESCKUX 3HAHMIM;,

¢ ODUEHTUPOBATHCA B  PA3NIMUHBIX  MOAXOJAaX  TMPUHATUS  PEIICHHM
(MHIUMBUyaIbHOE, TPUHSTHE pPEIICHHs B TPYyMIeE, MPUHSATHE PpEelIeHUN
TPYIION);

e CAMOCTOSITEJIbHO COCTaBIIATh AJTOPUTM pelieHus: (HU3MUEeCKO 3aJaud WM
IUTAaHA WCCJIEJOBAHMUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHUIH;

e JICTIaTh BHIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJILHBII UHTEJJIEKT:

e 1aBaTh AJICKBATHYIO OIIEHKY CUTYAIlMU U Mpejiararh 1mjiaH e€ N3MEHEHNUS,

¢ OOBSICHATh  NMPUYUHBI  JOCTIDKEHUS  (HEAOCTHKEHUS)  pe3yIbTaToOB
JeSITeIHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

¢ BHOCUTh KOPPEKTHBBHI B JCSATEIHHOCTH (B TOM YHCIE B XOJ BBITOJTHEHHS
¢u3nueckoro WMCCIENOBaHWSA WM TPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHUBIIMXCS CUTYyallMii, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEW;

e OIICHUBATH COOTBETCTBUE PE3YJbTATA 1IN U YCIOBHSIM;

e CTAaBUTH C€0S1 HA MECTO JIPYroro YeJOBEKa B XOJE CIIOpa WM JUCKYCCHUU Ha
HAyYHYIO TEMY, TOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTHKY JPYTrOro;

e PU3HABATH CBOE MPABO HA OMIMOKY MPH PEIIeHUH PU3NUECKHUX 3a/1a4 WU B
YTBEPKJICHUSAX HA HAYYHBIC TEMBI U TAKOE JK€ MPaBO JAPYTOTO.

HPEAMETHBIE PE3YJIbTATbBI



K xoHny o6yuenust B 7 kiaacce npeIMETHbIE Pe3yJIbTaThl HA 0A30BOM ypOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMIUXCS YMEHUM:

e ICTIOJIb30BaTh MOHATHUA: (PU3NUECKUE U XUMUYECKHUE SIBJICHUS, HAOIIOJIEHUE,
AKCHEPUMEHT, MOJIEJb, TUMOTE3a, CAUHUIBI (PU3UUECKUX BEJIIMYUH, aTOM,
MOJIEKYJia, arperaTHble COCTOSIHMSI BemiecTBa (TBEpAOE, KHUIKOE,
razoo0pazHoe), MexaHU4eCKoe JBUKEHUE (PaBHOMEPHOE, HEpaBHOMEPHOE,
NpSIMOJIMHENHOE), TPaeKTOpHUs, PaBHOJEHUCTBYIOIIas cuia, aedopmarus
(ympyrasi, TiIacTU4ecKas ), HeBECOMOCTh, COOOIIAOIIUECS COCY/IbI;

epazinuath siBICHUS (Muddy3us, TEMI0BOE NBUKEHUE YACTHUIl BEIIECTBA,
paBHOMEpHOE  JBIDKCHHE, HEPaBHOMEpPHOE  JIBHXKEHUE, HWHEPIIUs,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPIBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpallleHus, Tepeaada JaBJICHUS TBEPJABIMUA TeJaMH, >KUIAKOCTIMH U
razamu, arMoc(epHoe JaBjeHUE, IIJJaBaHWE TeJ, MPEBpAIICHUS
MEXaHUYECKOW DHEPruH) IO OIMUCAHMIO MX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SIBJICHUE;

epaCloO3HaBaTh  MPOSIBICEHWE  HW3YUYCHHBIX  (PU3MYECKUX  SIBJICHUUA B
OKpYXKalolleM MHpe, B TOM 4YHCie (U3UYECKHUE SIBICHHS B TPHUPOJE:
IpUMEPHI JIBIXKCHUSI C Pa3IMYHBIMU CKOPOCTSMH B >KHMBOM M HEXUBOU
OpUpojie, ACUCTBHE CHUJIBI TPEHUS B TMPHUPOJAEC M TEXHHUKE, BIUSHUE
aTMOC(EpHOTO J1aBJICHUs Ha KMBOW OpraHu3M, IJIaBaHUE pbIO, phluaru B
TeJIe YeJoBeKa, MPU 3TOM MEePEeBOJUThH MPAKTHUECKYIO 3a7ady B yueOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (TPU3HAKH) (PU3NUYECKUX SBIICHUN;

e OITUCHIBATh M3YUYEHHBIE CBOICTBA Tel U (PU3MYECKUE SBICHUS, UCIIOIB3YS
dusznueckre BeTMUMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpeM,
yTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSHKECTH, BEC
Tena, cuila TPEHWs, HAaBieHue (TBEPIOro Teja, MKUJIKOCTH, Trasa),
BBITAJIKMBAIOIIAs CHJIa, MEXaHWYecKas pabdoTa, MOUIHOCTb, IJIEYO CHIIBI,
MOMEHT CHWJIbI, KO3(P(GUIMEHT TMOJE3HOTO JEHCTBUS MEXaHWU3MOB,
KMHETUYEeCKasi M TMOTEHUUAJIbHAS SHEPrus), MpU ONHCAHUU MPaBUIBHO
TPAKTOBaTh  (PU3WYECKUA  CMBICI  HUCIHOJB3YyEeMBIX  BEIWYHH, UX
0003HaueHUsI W CAWHHIBI (U3MYECKUX BEITUYHH, HAXOIUTHh (POPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMU BEIMYHWHAMU,
CTpOUTH Tpah VKK N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIMYHH,

e XapaKTEpHU30BaTh CBOWCTBAa TeJ, (U3MYECKUE SBICHUS U MPOIECCHI,
UCIIONIb3YSl TIPaBUJIA CJIOXKEHUS CUJl (BAOJb OJHOM mpsimMoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMme/a, MPaBUIIO paBHOBECHUs pbluara (0J0Ka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHYECKOH
SHEPruM, MpU OSTOM JaBaTh CJIOBECHYIO (QOPMYIHUPOBKY 3aKOHa U
3alUCBHIBATh €70 MATEMATHUYECKOE BhIPAKEHUE;

e O0BSICHATH (PU3NUECKUE SIBJICHUS, MTPOLIECCHI U CBOMCTBA TEJ, B TOM YHUCJE U
B KOHTEKCTE€ CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:



BBISIBJISIT IPUYMHHO--CJIEICTBEHHBIE CBSI3H, CTPOUTHh OOBsICHEHUE U3 1—2
JIOTMYECKUX IIAroB ¢ OMOpoi Ha 1—2 HM3yYEHHBIX CBOMCTBA (PU3UUYECKUX
ABJICHUM, (PU3NUYECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

e pelIaTh pacyETHBIC 3a7a4u B 1—2 AEHCTBUS, UCIIONB3Ys 3aKOHBI U (DOPMYJIBI,
CBs3bIBatONIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHallU3a YCIOBUS
3a/layd  3alMChIBaTh KPAaTKOE yCIOBUE, TMOACTABIATh (U3HUECKUE
BEJIMYUHBI B (OPMYJBl M TPOBOAUTH PAacUEThl, HAXOJIUTh CIPABOYHBIE
JaHHbIe, HEOOXOAUMBIE ISl PEIICHUs 3a]a4, OLEHUBATh PEaTUCTUYHOCTD
NOJIy4eHHON (DU3UYECKON BEJIMUMHBI;

e pacno3HaBaTh NPOOJEMBI, KOTOpPbIE MOXHO PEIIMTh MPU T[OMOIIH
(u3MUECKNX METO0B, B ONIMCAHUM MCCIIEIOBAHUS BBIJEISTH IPOBEPIEMOE
Opeanoyioxkenue  (TUMoTe3y),  paznuyaTb M HHTEPIPETUPOBATH
NOJIYYEHHBIH pe3yibTaT, HAXOJUTh OLIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/JIBI 110 €r0 pPe3yJbTarTaMm;

¢ IPOBOJIUTH OMBITHI 110 HAOTIOJECHUIO (PU3NUECKUX SIBICHUM WM (GU3HUECKUX
CBOMCTB Tes: GOpMyIHpPOBaTH MPOBEpPSEMbIC MPEINOI0KEHHS, COOUPATDH
YCTAaHOBKY U3 MPEJIOKEHHOTO 000PYyI0BaHUS, 3aMMCHIBATh XOJ OMBITA U
(bopMynHpOBaTH BHIBOBL;

e BBITIOJIHATH MPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, Macchl Tela, 00bEMa,
CWIbI W TEMIEPAaTypbl C HCIIOJB30BAHUEM AaHAJIOTOBBIX U LHUQPPOBBIX
npuOOpOB, 3alMUChIBaTh IOKa3aHWs MPUOOPOB C YYETOM 3aJaHHOM
a0CONIOTHOH MOTIPENTHOCTH U3MEPEHUI;

* [[POBO/IUTH HCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3MUYECKOM BEITUYMHBI OT
IPYroil C MCIOJIb30BAHUEM IHPSIMBIX H3MEPEHHHM (3aBUCUMOCTH IIYTH
PAaBHOMEPHO JBWXKYILETOCA Tejda OT BPEMEHM [BWKCHMS TeEJa, CHUJIBI
TPEHUs CKOJILKEHUS OT Beca Tella, KauecTBa 00padOTKU MOBEPXHOCTEN Tell
Y HE3aBHCUMOCTH CHJIbI TPEHUS OT IUIOLIAAU COIPUKOCHOBEHUS TEIl, CUJIbI
YIPYrocTU OT YIJIMHEHUs MPYKUHBI, BHITAJKUBAIONIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YaCTH TeJla U OT INIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Teja, OT TJIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJNO, YCIOBUN
IUTaBaHUs TeJ, YCJIOBUN paBHOBECHs pbluara U OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUU y4eOHOro HCCJeNOoBaHUs, coOupaTh YCTaHOBKY U
BBINIOJHATE M3MEPEHUs, Clenysl NPEUI0KEHHOMY IUIaHy, (PUKCHpPOBATh
pe3ysbTaThl IMOJTYYEHHOM 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUJE
NPEUIOKEHHBIX TaOMUIl ¥ TpapuKoB, AeNaTh BBIBOABI MO pe3ylibTaTaM
UCCIIEI0BaHM,

¢ [I[POBO/INTH KOCBEHHBbIE H3MEpPEHUs (PU3NUECKHX BENUYHH (TIOTHOCTh
BEILIECTBA JKUAKOCTM U TBEPAOrO Tela, CWiIa TPEHUS CKOJIBKCHUS,
NABIICHHE  BO3AyXa, BBITAJIKHABAIOIIAs  CWIA, JEUCTBYIOIIas Ha
MOTPY’KEHHOE B KUAKOCTh TENO0, KOA((UIMEHT MOJIE3HOro JEHCTBUS
MPOCTBIX MEXaHU3MOB), cleAysd MPEUIOKEHHON HWHCTPYKLMHU: THpH



BBITMIOJIHEHUN HM3MEPEHH coOMpaTh HSKCIEPUMEHTAIbHYIO YCTAHOBKY H
BBIYUCIIATH 3HAUCHUE MICKOMOM BEIIMUNHBL;

e COOJIIOIATh MPABWJIA TEXHUKU O€30MACHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
000py1I0BaHUEM;

e YKa3bIBaTh MPHUHIMIIBI JACUCTBUS TPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, IUHAMOMETp, COOOILIAIOIIMECS COCYIbl, OapoMerp,
pBIYar, NOJABMKHBINA 1 HETIOABM)KHBIN OJIOK, HAKIIOHHAS TJIOCKOCTB;

e XapaKTEepPH30BaTh MNPHUHLMUIBI  JCHCTBHS  W3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OmucaHus (B TOM YHCIE:
NOJIIMITHAKHA, YCTPOWCTBO BOJOMPOBOAA, THUAPABIMYECKUI TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOH HACOC, APEOMETP), HCIIONIb3Ys 3HAHUS
O CBOMCTBaX (PU3MYECKHUX SBICHUN U HEOOXOAMMBIC (DU3MUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

o IPUBOIUTH TPUMEPHI (HAXOAUTh HHPOPMAIIHIO O IPUMEPax) MPaKTHIECKOTO
UCTIONB30BaHUS (PU3UYECKUX 3HAHWW B TIOBCETHEBHOW IJKWU3HU IS
oOecrieueHusi 0€30MAaCHOCTH TMpH  oOOpalieHMu ¢ npudbopamMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3JIOPOBbS U COOJIOICHUS
HOPM 3KOJIOTHYECKOTO MOBEICHHUS B OKPYXKAIOIICH cpejie;

¢ OCYIIIECTBIISATh  OTOOpP HMCTOYHMKOB uHGpopmanuu B HHTepHere B
COOTBETCTBHH C 33JJaHHBIM MTOUCKOBBIM 3aIIPOCOM, HA OCHOBE MUMEIOIIUXCS
3HAHUM U TyTéM CpPaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UHGOpPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJ0CTOBEPHOI;

* ICTIOJIH30BaTh MPU BBHIMOJTHEHUN YYE€OHBIX 3aJaHUN HAay4YHO--TIOMYJISIPHYIO
aUTepaTypy (PU3MYECKOTO  COAEp)KaHUs, CHOPABOYHBIE MaTEepHUAbI,
pecypcel cetn MHTEepHET, BIageTh mpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAITUY W3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

e CO371aBaTh COOCTBEHHBIE KpaTKHWE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOpMAIK (HU3UIECKOTO COAECPKAHUSA, B TOM
yucie MyOJIMYHO JeNaTh KpaTKUe COOOIIEHHsS O pe3yibTaTax IMpPOEKTOB
WK Yy4eOHBIX HCCJIENOBaHUM, NpU STOM TPaMOTHO HCHOIb30BATh
U3YYCHHBI TIOHATHWHBIA ammapar Kypca (HU3uMKH, COMPOBOXKIATH
BBICTYIUICHUE TIPE3CHTallUEH;

e[IpH BBIIOJIHEHUU YYE€OHBIX MPOEKTOB M HCCICIOBAHUN paclpeaensiTh
00s3aHHOCTH B TPYIIIE B COOTBETCTBHHM C IOCTAaBJIEHHBIMH 3aJja4aMH,
CIIETUTh 3a BBHINOJHEHHEM IUIaHA JCMCTBUM, aJeKBAaTHO OICHUBATh
COOCTBEHHBIH  BKJAX B  JCSATENBHOCTb  TPYMIbI,  BBICTPAaUBATh
KOMMYHHUKATHBHOE B3aMMOJCHCTBHE, yUUTHIBAsi MHEHUE OKPY>KAIOIIHX.

K xoniy oOyuenus B 8 kjacce npegMeTHbIC pe3yabTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOUTNXCS YMEHHIA:



e ICIIOJIb30BaTh MOHATHS: Macca U pa3MeEpbl MOJIEKYJ, TEIUIOBOE JABUKECHUE
aTOMOB M MOJIEKYJI, arPEraTHBIE COCTOSIHUS BEILECTBA, KPUCTAIIMUECKUE U
aMmopdHble TeNa, HACHIICHHBIH M HEHACHIIMICHHBIM Tap, BIAXHOCTh
BO3/yXa, TEMIIeparypa, BHYTPEHHSI DHEpPrus, TEIJIOBOM JBUIATElb,
AJIEMEHTAPHBIN AIEKTPUUECKUIN 3apsijl, FIEKTPUUECKOE TMOJIEe, MPOBOJIHUKH
Y TUBJIEKTPUKH, TOCTOSIHHBIA 3JIEKTPUUECKUM TOK, MATHUTHOE TOJIE;

e pa3nuaTh SBICHUS (TEIUIOBOE pACIIUPEHHE M CXaTue, TeIUIomnepeaaya,
TEIUIOBOE€ PAaBHOBECUE, CMAYMBAHUE, KAMUJUISIPHBIC SIBICHUSA, UCTIAPEHUE,
KOHJIGHCAIIMS, IUIABJICHHE, KpUCTaUM3aius (OTBEpACBaHUE), KHUIICHHE,
TeIUIonepe1aya (TeTUIONPOBOHOCT, KOHBEKIIHS, U3JIy4YeHHe),
AJIEKTpU3alUs TeJ, B3aUMOJCHCTBUE 3apsiAOB, ACHCTBUSL AJIEKTPUUECKOTO
TOKa, KOpPOTKOE€ 3aMbIKaHHME, B3aUMOJCHCTBUE MArHUTOB, JIEWCTBUE
MAarHUTHOTO TIOJIsI HA MPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAS UHIYKITUS)
0 ONHCAaHUID MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JTaHHOE (PU3UYECKOE SBJICHUE;

epaCloO3HaBaTh  MPOSIBICEHWE  HW3YUYCHHBIX  (PU3MYECKUX  SIBJICHUUA B
OKpYXKaloIlleM MHpe, B TOM 4Hcie (U3UYECKHE SBICHUS B MPUPOJIC:
MOBEPXHOCTHOE HATSKEHUE W KaNWUISIPHBIE SIBICHUS B MPUPOJE,
KpUCTaUIbl B mpupoje, uznydenue CoJiHIla, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJIEKTPUISCKUE
SBJICHUSI B aTMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiid, Jpedd IMOII0COB, PO MAarHUTHOTO TMOJS JIS KU3HU Ha
3emiie, OJISIPHOE CUSHUE, MIPU ATOM MEPEBOAUTH MPAKTUYECKYIO 33a/1a4y B
y4eOHYI0, BBIICISITh CYIIECTBEHHBIC CBOMCTBA (NMPU3HAKU) (PUBHUESCKUX
SIBJICHUH;

e ONIMCHIBATh M3YUYCHHBIC CBOWCTBA Tel W (PU3MUECKHUE SIBJICHHUS, HCIOJIB3YS
bu3nYecKue BEIMYUHBI (TeMIlepaTypa, BHYTPECHHSS SHEPTHUs, KOJIUUECTBO
TEIUIOThI, YJIeJIbHAsI TEIUIOEMKOCTh BEIIECTBA, YJI€JIbHAs  TEIUIOTA
IUIaBJICHUSA, YJelbHAs TeIIoTa IapooOpa3oBaHus, yJedbHAs TEIIoTa
CrOpaHHsl TOIUIMBA, KOA(QUIMEHT TMOJIe3HOTrO JCHCTBHS TEIJIOBOM
MAIIWHbI, OTHOCHUTEJIbHAs BIIAXKHOCTh BO3AYyXa, JJICKTPHUYECCKUU 3apsl,
CWJIA TOKA, 3JICKTPHUYECKOE HANPSIKEHUE, COIMPOTHUBJICHUE IPOBOJHUKA,
yACIbHOE  COINPOTUBIICHWE  BelIlecTBa, paboTa W MOIIHOCTh
AJEKTPUYECKOTO  TOKa), TMpPU ONHUCAHWM TPABUIBHO  TPaKTOBATh
(U3UYECKUIA CMBICT HMCIOJIb3yeMbIX BEIWYWH, O003HAUCHHS W CIUHHUIIBI
(GU3UYECKUX BEIMYMH, HAXOAWTh (POPMYJIBI, CBS3BIBAIOIINE JTAHHYIO
(GU3UYECKYI0 BEIMYHMHY C JPYTUMH BEIWYWHAMH, CTPOUTH TpaduKu
M3YyYEHHBIX 3aBUCUMOCTEN (PU3MIECKUX BEIIMYHH;

e XapaKTEepHU30BaTh CBOMCTBa TeJ, (U3WUYECKHUE SBICHUS M IPOLECCHI,
HCTOJIB3YSl OCHOBHBIC TOJIOKEHUSI MOJICKYISIPHO--KMHETUYECKOU TEOpUU
CTPOCHHUS BEIIECTBA, MPUHIMI CYIEPIO3UIMHU T0oJel (Ha Ka4yeCTBEHHOM



YPOBHE), 3aKOH COXpaHEHHU 3apsaa, 3akoH Oma JJIs y4acTKa LENH, 3aKOH
Jlxoynsa—JleHna, 3aKOH COXpaHEHUs DJHEpPruy, IpU OTOM J1aBaTh
CJIOBECHYIO (POPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTEeMaTUYECKOe
BBIPA)KECHUE;

¢ O0BSICHATh (U3MUECKUE NPOLECChl M CBOMCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallUd MPAKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISABIISITH
NPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTh 00BsICHEHUE U3 1—2 JTOrMYecKux
IaroB ¢ Onopod Ha 1—2 W3y4YEHHBIX CBOMCTBA (PU3MYECKUX SIBJICHHMH,
(U3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacy€THBIC 3a7a4u B 2—3 JEHCTBUS, UCTIOIB3YS 3aKOHBI U (POPMYIIBI,
CBs3bIBatONIME (U3MUECKHE BEIMYMHBI: Ha OCHOBE aHall3a YCIOBUS
3a/1a4M 3aIMChIBATh KPATKOE YCJIOBHUE, BBISBIATH HETOCTATOK JAHHBIX IS
pelIeHus 3a7auu, BbIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE I €€
peuieHns, NpPOBOAUTh PAcy€Thl M CpPaBHUBATh ITOJYYEHHOE 3HAYCHUE
¢u3nuecKoi BETUYMHBI C U3BECTHBIMU JIAHHBIMU;

e pacmo3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO PEIIUTh MPH TMOMOIIH
(¢u3MUecKX METO/OB, HCIIOJIb3Yysl ONHUCAHHME HCCIEIOBaHUS, BBIIEIATH
IPOBEPSIEMOE  MPEANOJIOKEHNE, OLEHUBATh MPABUIBHOCTh MOpsIKa
IIPOBEICHUS UCCIICIOBAHMS, JAEJIaTh BBIBOJBI;

* [[POBO/IUTH ONBITHI IO HAOTIOACHUIO (GU3NUYECKUX SIBICHUN WU (PU3MUECKUX
CBOMCTB TeJN (KalWUIApHbIE SIBJICHUS, 3aBUCUMOCTD JABJICHUS BO3JyXa OT
ero oobéMa, TeMIepaTypbl, CKOPOCTH IPOLECCa OCTHIBAHUS U HArpeBaHUs
IPY W3JIy4EHHH OT LBETa W3JIy4Yarolled (MOrJIoINaroIiei) MOBEPXHOCTH,
CKOPOCTb MCHAPEHUs BOABI OT TEMIIEpPATyphbl KMAKOCTH M IUIOLIAAU €€
IIOBEPXHOCTH, DJIIEKTpU3ALMsA TEIl U B3aUMOACHCTBHE DIEKTPUUYECKUX
3apsi0oB,  B3aMMOJEHCTBUE IIOCTOSIHHBIX MArHUTOB, BHU3YyaJIU3allMs
MAarHUTHBIX I10JIEH ITIOCTOSSHHBIX MarHUTOB, IEUCTBUS MarHUTHOI O I1OJISL Ha
MPOBOJHUK C  TOKOM, CBOMCTBAa  JJIEKTPOMAarHuTa,  CBOMCTBa
AJIEKTPOJIBUTATENsl IMOCTOSHHOTO TOKa): (hopMynupoBaTh NpOBEpSIEMbIE
HPEIOI0KEH!s, COOMPATh YCTAaHOBKY U3 MPEVI0KEHHOTO 000py10BaHUS,
OIKCHIBATh XOJI OMbITa U (HOPMYIUPOBATH BHIBOBI;

e BBIIIOJIHATH IIPSAMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHON BIIAXKHOCTH
BO3/lyXa, CHJIBl TOKA, HANPSKEHUS C MWCIOJb30BAHUEM aHAJIOTOBBIX
npubOpOB M JATYUKOB (DU3MUECKUX BEIMYMH, CPABHHUBATH PE3yIbTAThI
U3MEpEeHnH ¢ yu€TOM 3aJJaHHON a0CONFOTHOM MOTPEITHOCTH;

* [IPOBO/INTH HCCIIEOBAHUE 3aBHCHUMOCTH OJHOW (PU3MUECKON BEIUYUHBI OT
ApPYroi €  HCHOJB30BAHMEM  MPSIMBIX  HM3MEpPEHUN  (3aBUCUMOCTH
CONPOTHBIICHUS MPOBOAHMKA OT €ro JUIMHBIL, IUIONIAU ITONEPEYHOTO
CEYECHUS U YAEIBHOIO CONPOTHUBIICHUS BEIIECTBA TPOBOJIHUKA, CHIIBI TOKA,
UAYIIETO Yepe3 IPOBOAHUK, OT HANpsHKEHWs HAa  IPOBOJHUKE,
HCCIICJOBAHUE IIOCJIEAOBATENIBHOTO M MAPAJIIEIBHOTO  COCIMHEHUH



MIPOBOJIHUKOB): IUIAHUPOBATH MCCJIEAOBaHUE, COOUpaTh YCTAaHOBKY U
BBITIOJIHSITh M3MEPEHUS, CIeAysd MPEeIOKEHHOMY IUIaHy, (UKCUPOBATh
pe3yabTaThl MOJIYYEHHOW 3aBUCMMOCTH B BHJIE€ Talaul U rpadukos,
JenaTh BBIBOJIBI MO pe3yJbTaTaM UCCIEA0BAHNUS,

e IPOBOJAUTHL KOCBEHHBIE W3MEpEeHUS (U3MYECKUX BeIUYUH (yAeibHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTHUBIICHUWE TMPOBOJHMKA, padoTra U
MOIITHOCTh 3JEKTPUUECKOTO TOKA): MIAHUPOBATh M3MEpPEHHUs, COOUpaTh
AKCTIEPUMEHTAIBHYIO YCTAHOBKY, CIEAysl MPEIIOKEHHON WHCTPYKIHUH, U
BBIYHCJISIT 3HAUCHUE BEJTUYUHBI;

e COOTIONIATh TIPaBUJIa TEXHUKU O€30MaCHOCTU NpH padoTe ¢ J1abopaTOPHBIM
000opy10BaHUEM;

e XapaKTepU30BaTh MPUHIMUIBLI  JIEUCTBUS  M3YUYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha MX oOmucaHus (B TOM YHCIE:
CHUCTEMa OTOIUICHHS JOMOB, TMTPOMETp, NapoBasi TypOWHA, aMIIEpMETp,
BOJIbTMETP, CUETUMK DJIEKTPUUYECKON DHEPTrUM, 3JIEKTPOOCBETUTEIHHBIC
pUOOpPHI, HATPEBATEIBHBIE AIEKTPOTPUOOPHI (IPUMEPHI), FIECKTPUUSCKUE
IPEAOXPAHUTENH, DICKTPOMArHUT, AJIEKTPOABUTATEIh TTOCTOSTHHOTO TOKA),
UCIIONIB3Ysl 3HAHHUS O CBOMCTBaX (U3UYECKUX SIBICHUM W HEOOXOIUMBIE
¢dusznueckre 3aKOHOMEPHOCTH;

e paCmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMCTBA M HW3MEpPUTEIbHBIC
npuOoOpbsl MO CXeMaM M CXeMaTHYHBIM pPHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, THUTPOMETpP, IBUTATENIb BHYTPEHHETO
CropaHusi, dJEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMBI JJIEKTPUUECKHUX
Ienel ¢ MOCIeI0BaTeIbHBIM U MapajuIeIbHbIM COSAMHEHUEM AJIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUYCHHS DJIEMEHTOB AJIEKTPUUECKHUX TETIeH;

e IPUBOIUTH MPUMEPHI (HAXOAUTHh HH(POPMAIIHIO O TIPUMEPAX) MPAKTUUECKOTO
UCTIONIb30BaHUs (U3MUECKUX 3HAHUH B TOBCEAHEBHOM JKU3HU A
oOecrieueHusi 0€30MACHOCTH TMpH  OOpalieHuH ¢ npudopaMud H
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHSI 3I0POBbS M COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO TTOBEACHUS B OKPY KAIOIIEH Cpee;

¢ OCYIIIECTBIISATh ~ MOUCK HWHPOpManuu  (PU3NYECKOTO  COAECPKAHUS B
NHTepHeTe, Ha OCHOBE HMEKIIMXCSA 3HAHUM W MYTEM CpPaBHEHUSA
JIOTIOJTHUTENBHBIX ~ WCTOYHUKOB  BBIIENATH WH(GOpMAIUIO, KOTOpas
SIBJISIETCSI MPOTUBOPEUMBOM MIIU MOXKET OBITh HETOCTOBEPHOM;

e ICTIOJIb30BaTh MPH BBIOJTHEHUN YYEOHBIX 33aJaHUIl HAYYHO--MIOMYJISPHYIO
JIUTEPATYpy (PU3MUECKOTO COJAEpKaHMS, CIPABOYHBIE MaTepHUabl,
pecypebl cetr IHTEpHET, BlIaieTh NpUéMaMHi KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBanus HHGOPMAIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JPYTYIO;

e CO3/1aBaTh COOCTBEHHBbIE IUCHMEHHBIE W KpaTKUE YCTHbIE COOOIICHUS,
0000mas wuHpOpMaINUIO U3 HECKOJbKMX HCTOYHUKOB (HU3UUECKOTO
ColepKaHMsl, B TOM UHCIE MYyOJMYHO MPEJCTABISITh PE3YIbTAThI



IIPOEKTHOM WJIM HUCCIIEAOBATEIBCKON NEATEIBbHOCTH, IIPU 3TOM I'PaMOTHO
WCIIOJIb30BaTh M3YYEHHBIM TMOHATHIHBIA anmapar Kypca (U3UKH,
COIIPOBOXJATh BBICTYIUICHUE IIPE3CHTALIUEN;

e[IpM BBINOJIHEHUU YYEOHBIX IPOEKTOB M HCCIEAOBAHUA (DUIUUECKUX
IPOLIECCOB PACHpPENEIATh OOS3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 3a/1a4aMU, CICIUTh 3a BBIIIOJIHEHHUEM IIJIaHA JCHCTBUU U
KOPPEKTHpPOBaTh €ro, aJeKBaTHO OLEHUBATh COOCTBEHHBI BKJAJ B
JNEATEIIbHOCTD I'PYIIIBI, BBICTPAauBaTh KOMMYHUKATUBHOE B3aUMOIECTBHE,
IPOSIBIISASI TOTOBHOCTD pa3periaTb KOHPIUKTHI.

K xoniy oOyueHusi B 9 Kiaacce npeiMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e CIIOJIB30BaTh  IIOHATUA: CHCTEMa OTCYE€Ta, MaTepUalibHas  TOYKA,
TPAEKTOPHUS, OTHOCUTEIBHOCTh MEXaHHMYECKOTO NBIXKEHHUS, Aedopmalius
(ynpyrasi, 1iacTHueckas), TpEHHE, LEHTPOCTPEMUTEIBHOE YCKOpEHUE,
HEBECOMOCTb M TEPETPY3KH, LIEHTP TSIKECTH, aOCONIIOTHO TBEPAOE TEIIO,
LEHTP TSKECTU TBEPAOrO Tea, paBHOBECHE, MEXaHUUYECKHE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK U YIbTPA3BYK, AJIEKTPOMArHUTHBIC BOJHBI,
IIKana 3JEKTPOMATrHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CHEKTPbI MUCITYCKaHUs U MOIJIOIIEHUs, alb(a-, OeTa- U raMMa-u3IydeHUs,
U30TOIIBI, SIACPHAs DHEPTECTUKA;

epa3znuyaTh SBJICHUA (PaBHOMEPHOE M HEPaBHOMEPHOE MPSMOIMHENHOE
IBU)KEHUE, DPABHOYCKOPEHHOE IMpPSIMOJMHENHOE JBUXKEHHE, CBOOOIHOE
IIaJICHUE TeJl, pPABHOMEPHOE JBUJKEHUE 10 OKPYXKHOCTH, B3aUMOJIEHUCTBUE
TEJI, pEaKTUBHOE JIBM)KEHHUE, KOJeOaTelbHOE IBU)KEHUE (3aTyXalolue U
BBIHY)KJICHHBbIE KOJI€OaHUs), pE30HAHC, BOJHOBOE ABM)KEHUE, OTPaKEHUE
3BYKa, NPSIMOJIMHEHMHOE pPaCIpOCTPAHEHUE, OTPAKECHHUE U IPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3yio’KEHUE OEsIoro cBeTa B
CIIEKTp ¥ CIOXEHHE CIEKTpaJbHBIX LIBETOB, IHUCIEPCUS CBETA,
€CTECTBEHHAsl PaJAMOAKTUBHOCTb, BO3ZHUKHOBEHUE JMHEWYATOIO CIIEKTpa
U3JIyYEHNUs) 110 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JE€MOHCTPUPYIOLIUX TaHHOE (PU3MUECKOe SIBICHUE;

epacro3HaBaTh  MPOSABICHUWE U3YYEHHBIX  (U3MUECKHX  SBICHUH B
OKpyXXaroImeM Mupe (B TOM 4YHcie (QU3NYECKHE SIBICHUS B MPUPOJE:
OPWINBBI U OTJIUBBI, ABMKEHUE IIaHeT COTHEYHON CHCTEMBI, PEAKTHUBHOE
IBW)KCHUE JKUBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEUCMUYECKHE BOJIHBI, IIyHAaMH, DOXO, IBE€Ta Tell,
ONTUYECKHUE SIBIEHUS B MPUPOAE, OMOJIOTMYECKOE NEWCTBHE BHUIMMOIO,
yIbTpa(UONETOBOIO W PEHTICHOBCKOIO U3JYyYEHUW, €CTECTBEHHBIM
PaAMOAKTUBHBIM (OH, KOCMHYECKHE JIy4d, PaJUOAKTUBHOE H3IIyUCHHE
IIPUPOJHBIX MHUHEPAJIOB, JEUCTBUE PANAMOAKTUBHBIX M3JIy4YCHUN Ha
OpraHu3M 4eJIOBEKa), NPH ATOM MEPEBOJAMTH NPAKTUYECKYIO 3aJadyy B



y4eOHYI0, BBIICNSTH CYIIECTBEHHbIE CBOMCTBA (MpU3HAKH) (U3UUECKUX
SIBJICHUU;

e ONIMCHIBATh M3YUCHHBIC CBOWCTBA TEl U (PU3MUECKHUE SIBJICHUS, UCIOJIB3Ys
dbu3nYeckue BEIUYMHBI (CPENHSII M MTHOBEHHAs CKOPOCTh Tela MpH
HEPaBHOMEPHOM JBWIXKEHUM, YCKOpPEHHUE, TNepeMelIeHUue, IMyTh, YIJIoBas
CKOPOCTh, CHWJIa TpPEHHS, CHUJIa YIPYrOCTH, CUJIa TSHKECTH, YCKOpPEHUE
CBOOOJIHOTO TMAaJICHUsI, BEC TeJla, UMIIYJbC TeJlla, HUMITYJIbC CHIIBI,
MexaHuyeckass paboTra W MOIIHOCTh, MOTEHIMAJbHAS JHEPrus Tea,
MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIIMAIbHASI YHEPTHS CHKATOU
NPY>KUHBI, KUHETHUYECKAs DHEPrusi, IOJIHAs MEXaHWYeCKas JSHEprus,
NEepUoJ U YacToTa KojeOaHuM, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BhICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTeNib MPEIOMIICHUSI CPEJibl), IPU ONMHUCAHUU
PaBUIBHO TPAKTOBATh (PU3MUECKUA CMBICIT HCIOIb3YEMbIX BEIUYHH,
0003HaYCHUsI W EIUHUIIBI (DU3NYECKUX BEJIMYUH, HAXOJUTh (OPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEJIMYMHAMU,
CTPOUTH Tpad¥Ky U3yUYCHHBIX 3aBUCUMOCTEH (PU3UIECKUX BEIIUYUUH;

e XapaKTepU30BaTh CBOMCTBA TeJ, (U3UYECKUE SBICHUS U MPOIECCHI,
UCIIONIB3YSl 3aKOH COXPAaHECHHUSI DHEPruH, 3aKOH BCEMHUPHOTO TATOTEHWSI,
OPUHUMUIT CYNEPIO3UIUNA CWI, NPUHIMI OTHOCUTEIbHOCTH [anmumies,
3aKoHbl HbIOTOHA, 3aKOH COXpAaHEHHUS MMITYJIbCAa, 3aKOHbl OTPAXEHUS U
IPEJIOMIICHHS CBETA, 3aKOHBI COXPAHEHU 3apsiIOBOTO U MAacCOBOT'O YUCET
IpU SJIEPHBIX PEAKIUSAX, MPU ITOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3alIMChIBATh €r0 MAaTEMATHYECKOE BBIPAKEHUE;

¢ O0BSICHATh (M3HUECKUE TPOIECCHl M CBOMCTBA Tell, B TOM 4HCIE U B
KOHTEKCTE CUTyallUld MPAaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISBIIATH
NPUYUHHO--CIICJICTBEHHBIE  CBSI3M, CTPOUTH OOBsICHEHHWEe U3 2-3
JOTUYECKUX IIArOB C OMOpOW Ha 2—3 M3yUYEHHBIX CBOMCTBA (M3HMYECKUX
SBJICHUM, (PU3UIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

e pelIaTh pacUETHBIE 3a/1au (OMUPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHHIN),
UCTIONIb3Ys 3aKOHBI U (DOpPMyYJIbI, CBS3BIBAIONINE (DU3UUECKUE BEITUUMHBI:
HAa OCHOBE aHaliu3a YCJIOBUS 3aJadyd 3aluCchiBaTh KpPAaTKOE YCIOBHUE,
BBISIBJISITH HEJOCTAIONINE WM U30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U
dbopMyIbl, HEOOXOUMBIE JIJIST PEIICHIS, TPOBOJIUTH PACUETHI I OTICHUBATH
PEATMCTUYHOCTH TIOTYYEHHOTO 3HAUCHUS (PU3NIECKOI BEITMYNHEI;

epacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOMKHO PEIIUTh NPH TMOMOIIU
¢u3HUeCKNX METO/OB, HWCIONB3Ysl OMHUCAHHWE WCCICIOBAHUS, BBIICIATH
IpOBEpPSIEMOE  MPEAMNOJIOKEHNE, OLEHUBATh MPaBUIBHOCTh MOpPsIKA
MPOBEJCHUSA  HUCCIEIOBAaHUS, JeJaTh  BBIBOJABI, HHTEPHPETUPOBATH
pe3yabTaThl HAOIIOJICHUN U OIBITOB;

e IPOBOJAUTH OMBITHI 110 HAOIIOICHUIO (PU3MUYECKUX SIBICHUN WIIH (QU3UUECKUX
CBOMCTB TeJn (M3yueHHE BTOpPOro 3akoHa HprOTOHA, 3aKOHA COXpaHEHUS



SHEPruH, 3aBHCHUMOCTH IMEpHOJa KOJNCOAHWH MPYXKUHHOTO MasTHHUKA OT
MaccChl Tpy3a M KECTKOCTH MPYXKHUHBI U HE3aBUCUMOCTH OT aMIUIUTYAbBI
MallbIX  KoJIeOaHWM,  MPSIMOJIMHENHOE  pacHpOCTpaHEHHUE  CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUYCHHE CBOMCTB M300paKCHHsS B
IUIOCKOM 3€pKajie W CBOWCTB HM300pakeHHs NpeaMeTa B coOuparomieit
nuH3e, HAOMIOJCHHE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHUs):
CaMOCTOSATEIbHO  cOOMpaTh YCTaHOBKY H3  HM30BITOYHOro Habopa
0o0OpyOBaHUS, OMNHCHIBATH XOA  OMBITA W  €r0  Pe3yJbTaThl,
(GopMyTUpPOBATH BHIBOIBL;

¢ IPOBOJINTH MPH HEOOXOJAMMOCTH CEPHUI0 MPSIMBIX HW3MEpPEHUH, OIpenesss
CpelHee 3HayeHHe U3MepAeMON BeJUYUHBI ((POKYCHOE paccTosHuE
coOuparomiell JuH3bl), OOOCHOBBIBaTH BBIOOp crHocoba H3MEpEeHHUs
(u3MepuTenbHOrO NMpudopa);

¢ [IPOBOJINTH  WCCJICIOBAaHUE 3aBUCUMOCTEH (PHU3MYECKMX BEJIMYUH C
UCTIOJh30BAaHUEM TPSMBIX W3MEPEHUH (3aBUCHMOCTh MYTH OT BpPEMEHU
NpU PaBHOYCKOPEHHOM [BMKCHHHM 0€3 HA4YalbHOW CKOpPOCTH, IEpPUOJa
KOJIeOaHMI MaTeMaTHYECKOTO MAasTHHKA OT JUIMHBI HHUTH, 3aBUCUMOCTH
yIiia OTpaXEHHsI CBETa OT yIJia MaJleHUs W Yriia MPeOMIICHUS OT yria
najieHus): IJIAaHUPOBAaTh HCCJEJOBAHME, CaMOCTOATEIBLHO COOHMpAThH
YCTaHOBKY, (UKCHUPOBATh pE3yNbTaThl MOJYYEHHOW  3aBHCHUMOCTHU
¢u3nUecKnX BEJIMYMH B BHUJAE TaOMUIl M TpaduKOB, JenaTh BHIBOJABI IO
pe3ysbTaTaM HCCIIeIOBAHUS;

¢ [IPOBOJIUTh KOCBEHHbIE U3MEpEHUs (DU3NYECKUX BEIMYMH (CpeaHss
CKOPOCTb M YCKOpEHHE Tella TMpPU PABHOYCKOPEHHOM JIBM)KCHHH,
YCKOpPEHHE CBOOOJHOrO TMaJICHHs, YXECTKOCTh MPYXKHUHBI, KOIPOHUIUEHT
TPEHHsI CKOJIBKEHMs, MEXaHuueckas paboTa W MOIIHOCTh, YacToTa U
nepuoj; KoyiieOaHWW MaTEeMaTUYeCKOro U MPYKUHHOTO MAasTHUKOB,
ONTHUYECKas CWJIa COOMpAIONMIeH JWH3BL, PAAUOAKTHBHBIA  (OH):
IUITAaHUPOBaTh HU3MEpPEHUs, COOUpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY M
BBITIOJIHATD U3MEPEHMUSI, CIIEAys MPEUI0KEHHON MHCTPYKLUHU, BHIYUCISATH
3HAa4YCHHE BEJIMYMHBI U aHAIU3UPOBAThH MOJYyUYEHHBIE PE3YIbTAThI C YUYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHU;

e cOOMIOAATh MpaBUiia TEXHUKH OE30MacCHOCTH HpU paboTe ¢ 1abopaTOpPHBIM
o0opyT0BaHUEM;

epa3nMyaTh OCHOBHbIE MpPHU3HAKW M3YyYEHHBIX (U3HMUECKUX MOJENCH:
MaTepuanbHas TOYKa, aOCONIOTHO TBEPHOE TENO0, TOUYEYHBIH HCTOUHHMK
CBETa, JydY, TOHKas JIMH3a, IUIAHETApHas MOJENIb aroMma, HYKJIOHHas
MOJIeTIb aTOMHOTO f]1pa;

e XapaKTEepH30BaTh MNPHUHLMUIBI  JCHCTBUS  W3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha UX OMUcaHUs (B TOM YHCIE:
CHHIOMETP, NATYUKH TOJOKEHUS, PACCTOSHUS M YCKOPEHHsS, paKera,



9XO0JIOT, OYKHM, MEepUckor, (oroanmapar, ONTHYECKHUE CBETOBOJIBI,
CHEKTPOCKOM, JO03UMETp, KaMmepa BuibCoHa), HCHOIB3YyS 3HAHUSA O
CBOMCTBaX (PU3WYECKUX SIBICHUH M  HEOOXOoAuMBbIE (puU3MUecKue
3aKOHOMEPHOCTH;

¢ ICTIOJIb30BaTh CXEMbl M CXEMAaTHYHBIC PUCYHKH H3yUYEHHBIX TEXHHMUECKUX
YCTPOWCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX IPOIIECCOB
OpU pelieHuN Y4eOHO--TPaKTUYECKUX 3a]ad, ONTHYECKUE CXEMBI s
IIOCTPOEHUS N300pakKEHUH B INIOCKOM 3€pKajie U coOuparolei JI1H3E;

o IPUBOIUTH PUMEPHI (HAXOAUTh WHPOPMAIIHIO O IPUMEpax) MPAKTHIECKOTO
UCTIONBh30BaHUS (PU3MYECKUX 3HAHWW B TIOBCETHEBHOW JKWU3HU ISt
oOecrieyeHusi 0€30MAaCHOCTH IMpU  oOOpamieHMH ¢ npudbopamMu U
TEXHUYECKUMHU YCTPOICTBAMHU, COXpPAHEHHUs 3J0POBbS U COOJIIOICHUS
HOPM 3KOJIOTHYECKOI0 MTOBEICHUS B OKPYXKAIOLIEH cpene;

¢ OCYIIIECTBIISATh ~ MOUCK HMHPOpMaUd  (PU3NYECKOTO  COAECpKAHUS B
WNuTepnere, caMocTOSITENbHO (hOPMYITUPYS MOUCKOBBIN 3aMpoC, HaXOIUTh
NyTHU ONpeNeNeHus: TOCTOBEPHOCTH MOJIYyUYeHHON MH(OpPMAIMU Ha OCHOBE
UMEIOIINXCS 3HAHUH U TIOTIOJTHATEIHHBIX HICTOYHUKOB;

¢ ICTIOJIL30BaTh IMPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO--TIOMYJISIPHYIO
aUTEpaTypy (pU3MUECKOro  COAEp)KaHUs, CIPAaBOYHBIE MAaTEpHAJIBL,
pecypebl cetu VIHTepHET, BIageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBaHus HHPOPMAIMHU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IpYIYI0;

e CO37aBaThb COOCTBEHHBIE NHCBMEHHBIE U YCTHbIE COOOILEHHS HAa OCHOBE
UHpOpMAIMM U3 HECKOIbKUX HCTOYHHKOB (PU3MUECKOTO COJEpKaHus,
MyOJIMYHO NMPEACTABIATh PE3YJIbTAaThl MPOSKTHON UJIM UCCIIEI0BATENbCKON
JESTeNbHOCTH, HpPU O3TOM TIPaMOTHO  HCIOJNb30BATh  HU3YYEHHBIN
HNOHATUMHBIA amnmapar HU3y4aemoro paszesia (U3MKH U CONpPOBOXKJIATh
BBICTYIUIEHUE IMpe3eHTalue ¢ Y4ETOM OCOOEHHOCTEW ayAuTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

KosunyecTBo yacos DJIeKTPOHHbIE
Ne /i HaumeHoBaHuUe pa3/ieJioB M TeM MPOrPaMMbI Koutposibheie  [IpakTHueckue (undposeie)
Bcero o0pasoBaTeibHbIe
padoTsbI padoThI
pecypcebl

1 3aKOHBI B3aUMOJICUCTBUS U ABIKCHUS TEN 25 1 3 Bu6mnorexa LIOK
2 Mexanudeckue KoyieOaHus U BOJTHBL. 3BYK 9 1 1 Bu6nmoreka [IOK
3 DNEKTPOMAarHuTHOE I0JIE 17 1 2 Bu6nmoreka [IOK
4 Crtpoenune aroMa U aTOMHOTO sI/Ipa 12 1 3 Bu6nmoreka LIOK
5 Ctpoenue u 3BoJO1Ms Beenennoi 5

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 4 9




IHOYPOYHOE IIVIAHUPOBAHHUE

Koaun4ecTBO 4acoB

Ne Jata DJIeKTPOHHBbIE
o Tema ypoka Beero Kontpoabnsie | IIpakTuueckue — undposbie
padoThbI paGoThI o0pasoBaTeJbHbIE
pecypcsl
3aKOHBI B3AaUMO/IEICTBHS M IBUKEHUS TeJl 25
1 MarepuanbsHas Touka. Cucrema orcuera. 1
Nuctpykrax no OT.
5 ITepemenienne. OnpeneneHue KOOPAUHATHI 1
JIBIDKYIIIETOCS TeJa.
[Tepemerienre npu MPSIMOJIUHEHHOM 1
3 paBHOMEpPHOM JBHKeHUU. CKOPOCTH
PAaBHOMEPHOTO MPSAMOJIMHENHOTO JBUKECHHUS.
4 [IpssMonMHEHOE PaBHOYCKOPEHHOE JBHUKECHHE. 1
Yckopenue.
5 CkopocTh NPSAMOJIMHENHOTO PAaBHOYCKOPEHHOTO 1
nBkenus. I'paduk ckopocTu.
6 [Iepemenienre npu NPSAMOJIUHENHOM 1
PaBHOYCKOPEHHOM JIBHKCHUHU.
IIepemenienue pu MPSIMOJINHENHOM 1
7 PaBHOYCKOPEHHOM JIBHKCHHH 0€3 HavalbHON
CKOPOCTH.
3 Jlabopatopnas padota Nel «MccnemoBanue 1 1

PAaBHOYCKOPEHHOI'O JIBUKEHHUA 0€3 HayalbHOMI




CKOpPOCTH»

9 OTHOCUTENHLHOCTD JIBHXKCHHUS.

10 WNueprmanbHas cucrema orcyera. llepBblii 3aKoH
HproTona.

11 | Bropoii 3akoH HeroToHa. 1

12 | Tpernii 3akoHn HeroTOHA. 1

13 | CBoOoaHOE majeHwue Tell. 1

14 JIBr>keHue Tela, OPOIIeHHOTO BEPTUKAIBHO 1
BBEPX.

15 | 3akoH BCEMHUPHOTO TSATOTEHUS.

16 VYckopeHne cBOOOJHOTO TMajeHus Ha 3emiie U
IpYyTruX HEOECHBIX Telax.

17 Jlaboparopnas pabota No2 «M3mepeHue 1
YCKOPEHHUS CBOOOHOTO MaICHUS

18 Cuna ynpyroctu. Cuna tpenus. JlabopatopHas 1
pabota Ne3 «Onpenenenue KECTKOCTH MPYKUHBD)
[IpsiMonTMHEWHOE Y KPUBOJIMHENHOE JBUKECHHUE. 1

19 | JIBmxeHue Tena 1o OKPY>KHOCTH C IIOCTOSTHHOM 110
MOJYJII0 CKOPOCTBIO

20 | UckyccTBeHHBIC CITYTHUKHA 3EMITH. 1

21 | Ummynbsc Tena. 3aKOH COXpAaHEHUS UMITYJIbCA. 1

22 | PeakTuBHOE nBMKEHUE. PakeTsl. 1

23 | PaGora cubl. 1

24 | IloTeHnuanbHass 1 KHHETHYECKAs SHEPTUs. 3aKOH 1




COXpPaHEHHUs IIOJIHOM MEXaHUYECKOU SHEPIUU.

o5 KonTponbshas padora Nel o reme «3akoHbI 1
B3aMMOJICUCTBYS M IBYDKCHUS TEID»
Mexannuyeckue KoJjieOaHus U BOJHbI. 3BYK.

26 | KonebaTenbHOE NBUKEHUE.

97 Benu4yuHbl, XapaKTepHU3yOIIHE KoJieOaTeIbHOE
JBUXKEHUE. |'apMOHMYECKHE KOJIeOaHUsI.
3aTyxaroIue U BRIHYXJICHHBIC KOJICOaHMS. 1
Pe3onanc. Jlaboparopnas padora Ned

28 | «MccnenoBanue 3aBUCUMOCTH MEPHUOJIA U YACTOTHI
CBOOOHBIX KOJICOAHHMI HUTSHOTO MasiTHUKA OT
€ro JUTMHbBD

29 BonnoBoe nsuxenue. [IpogonbHbie u 1
NoTepeyHbie BOIHBI

30 | Jmuna BosHBI. CKOPOCTH BOJHBI. 1

31 | 3BykoBble KoyieOaHUs. XapaKTEPUCTUKU 3BYyKa. 1

32 | PacnpocTtpanenue 3Byka. 3ByKOBbIE BOJIHBI. 1

33 | Orpaxenue 3ByKa. DX0. 3BYKOBOH pE30HAHC. 1

34 KonrtponbHas pabora Ne2 o teme 1
«MexaHnveckre KojaeOaHus U BOJHBI. 3BYK»
DJIeKTPOMATHUTHOE TI0JI€. 17

35 MarnutHOoe ToJie M ero rpaduieckoe 1
M300paKeHNUe.

36 | Cuna Ammepa. [IpaBuio neBoit pykwu. 1




Nuayknuss MarduTHOrO 1oJisi. MarHuTHBIN

37
MOTOK

38 | SIBneHue >I€KTPOMArHUTHOM MHAYKIUU.

39 Jlaboparopnas pabota Ne5 «M3yueHue siBneHuUs
AIEKTPOMArHUTHON WHTYKIIHH

40 Hamnpasnenne unaykimonHoro Ttoka. [IpaBuiio
Jlenna.

41 | SIBneHue CaMOWHIYKIIMH.

4 [Tomyuenue u nepeaava MEPEMEHHOTO
AIEKTpUYecKoro Toka. Tpanchopmarop.

43 DNEeKTPOMAarHUTHOE  TOJIe. DJEKTPOMAarHUTHbBIC
BOJIHBI.

44 Konebarensubrit kouTyp. [lonmydenne OM
KOJIeOaHMUIA.

45 | IIpyHUMOBI PagUOCBSI3U U TEICBUICHUA.

46 HNurtepdepenmms u nudpakius CBeTaA.
DNeKTpoOMarHuTHas TMpUpoa CBETa

47 [Ipenomnenune cBeta. PU3NYECKUN CMBICI
MOKAa3aTes MPEIOMIICHHUS.

48 | Jlucmiepcusi cBeTa W IBETa TeTl.
Tunsl ontudeckux crekTpoB. JlabopartopHas

49 | pabota Ne6 «HaGmroeHue CrutontHoro u
JUHENYATHIX CTICKTPOB MCITYCKAHUS»

50 | Ilormomenne u WCIyCKaHWE CBETAa aTOMAaMH.




IIpoucxoxaeHue JMHEUYaThIX CIIEKTPOB.

51 KonTtponbsnas padora Ne3 o teme 1
«DNEKTPOMArHUTHOE TTOJIC)
CTpoenne aToMa M1 aTOMHOI'0 S/ApPa 12

52 | PagnoaktuBHOCTE. Moenn aTroma.

53 | PagnoakTHBHBIC TMPEBPAIICHUS ATOMHBIX SIIEP.
DKCTIEPUMEHTAIILHBIE METOJIbI HCCIICIOBAHUS

54 yactuil. JlaboparopHas padora Ne7 «3mepenue
€CTECTBEHHOTO paJraioHHOro (hoHa
TO3AUMETPOM)

55 OTtkpeiTHE TIpoTOHAa M HewTpoHa. CocTaB 1
aTOMHOTO siJipa. SIIepHble CHUIIBI.

56 | OHeprus cBs3u. JledekT macchl.

57 | Jlenenue sinep ypana. Llennast simepHasi peaxiiusi.
Snepubiii peakrop. JJabopaTopuas padora Ne®

58 | «M3yuenue aeneHud sapa aToMa ypaHa 1o
dboTorpaduu TpeKoB»

59 | AToMHas sHepreTuka.

60 JlabopatopHast pabota Ne9 «l3ydenme TpekoB
3apsHKEHHBIX YaCTHIL 0 TOTOBBIM (GoTOrpadusiM»y

61 buonoruueckoe aeicTBUE paguanuu. 3aKOH 1
PaAMOAaKTHBHOTO pacraja.

62 | TepmosinepHas peakius.

63 | Konrponbuas pabora Ne4 mo teme «CtpoeHue




aToOMa U aTOMHOTO sAapa»

AcTpoHOMUS

64 CocraB, CTpOEHHE U MPOUCXOKICHHE
CoJIHEeUHOM CHCTEMBEI.

65 bonpmue nnaneTsl u Maieie Tena ConHeyHOM
CHCTEMBI.

66 Crpoenue, uznydenue u sBostonus ConHIa u
3BE3.

67 | Ctpoenue u 3BoIIONMS BeeneHHOM.

68 | O600menne n3y4eHHoro B 9 kiacce




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka: 9-i knacc: 0a30BbIN ypOBEHb: YueOHUK, 8 kiacc/ [leppimkun W. M.,
I'ytauk E.M., BanoB A. 1., Akimoneproe o0iectBo «M3narenbcTBo

«IIpocsemenue»

METOANYECKHUE MATEPHAJIBI JJI1 YYUTEJIA

Jlykamuk B.1. COopHHK BONpOCOB U 3a1a4 no ¢pusuke. 7-9 Ki.

A.E. Mapon, E.A. Mapon CamocTosiTenbHbIe U KOHTPOJIbHBIE paboThI-7-9 KII.
Kupuk JI.A. ®uzuka — 7-9 k1. Pa3HoypoBHEBbIE CAMOCTOSITEIBHBIE U

KOHTPOJIbHBIE pabOThI

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.proshkolu.ru

http://fizika-class.narod.ru

http://school- collection.edu.ru

http://class-fizika.narod.ru

http://www.openclass.ru

http://www.fizika.ru



