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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o gu3uKe Ha YpOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHus COCTaBIIEHA HA OCHOBE
HOJIOKEHUH M TpeOOBaHMM K pe3yiabTaTaM OCBOEHUS Ha 0a30BOM YpOBHE OCHOBHOM
obOpazoBarenbHON IporpaMmsbl, npeacraBieHHbIX B PI'OC 00O, a Taxke ¢ yuéToM deaeparibHON
paboueii mporpammsl Bocrintanus u KoHuenmmu npenogaBanus yueOHoro npeamera «Pusnkay.
Copneprkanue mporpaMMsl 10 (pu3KKe HarpaBiIeHO Ha (POPMHUPOBAHUE ECTECTBEHHOHAYYHOU
IPaMOTHOCTH OOY4YaIOLIMXCS M OPraHU3aLUI0 U3ydeHUs: QU3UKU HA AEATelIbHOCTHOM ocHOBe. B
nporpaMMe 1o (pU3MKe YYHUTBIBAIOTCS BO3MOXKHOCTH Y4e€OHOrO HpeaMeTra B pealu3aluu
tpeboBanuii ®I'OC OOO k mIaHUPYEMBIM JUYHOCTHBIM U METAIPEIMETHBIM pe3ysbTaTaM
0o0ydeHHUs, a TaKXKe MEXIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX YUEOHBIX IPEIMETOB Ha
YPOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHMsL.
[IporpamMa 1o ¢u3uKe yCTaHaBIMBAeT pacHpeiesieHHe ydyeOHOro MaTepuala 1o rojaam
o0ydeHust (1Mo Kjiaccam), MpenjgaraeT NPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHsI IPEIMETHOTO COACPIKAHUS U yIETE BOSPACTHBIX OCOOCHHOCTEH
oOyJaromuxcs.
[Tporpamma no ¢usuke pazpaboTaHa C LEIbI0 OKa3aHUS METOJMUECKON MOMOIIHU YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
OwusmKa ABISETCS CUCTEMOOOPa3yIOIIUM I €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
IOCKOJIbKY (pU3MUecKre 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB U SIBIICHUH, M3y4aeMbIX XUMHEH,
Ouonoruelt, actTpoHoMHed U (pu3nYecKol reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, MperocTaBiseT HauOojee siCHble OOpa3lpl MPUMEHEHHMs HAy4HOIo MeToja
MO3HAHMS, TO €CTh CIIOCO0A MOJIY4YEHUs JOCTOBEPHBIX 3HAHUN O MUpE.
OpnHa M3 IVIaBHBIX 33Ja4 (U3NYECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUS
COCTOUT B (POPMHUPOBAHMHM €CTECTBEHHOHAYyYHOM TIpaMOTHOCTM M HHTepeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIOJaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTB:!
® HAy4YHO OOBSACHATH SIBICHUS,
® OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;
® HHTEPHPETUPOBATh JAHHBIE W MCIOJIB30BaThb HAy4YHBIE JOKAa3aTENIbCTBA MJIS
MOJTyYEHUs BBIBOJIOB.
Llenu wm3yuyeHuss (QU3MKM HA YpOBHE OCHOBHOI'O 0OIIero oOpa3oBaHUs OINpE/IETICHbI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTENbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrPaMMbl,
yTBepxk€HHONW pemenneM Kosmermn MunncreperBa mpocsemenus Poccuiickont ®enepanun
(mportokoia ot 3 nexadps 2019 r. Ne [IK4BH).
Henun nzyvyenus pU3NKH:
e npuoOpeTeHHe HHTEepeca M CTpeMJIeHHs OOydaloluXcsi K HAaydHOMY H3y4EHHUIO
HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE MPEJICTABICHUA O HAyyHOM METOAE TMO3HaHUs | (OPMHUPOBAHUE
HCCJIE0BATEIBCKOIO OTHOIIEHHUS K OKPYXXAIOIIUM SIBICHUSM;

e (opMupoOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK Pe3ysbTaTa U3y4E€HUS OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE MPEICTABICHUNA O POJIM (U3MKH JUIsl pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU ¥ TEXHOJIOTUH;



® Dpa3BUTHE TMPEICTABICHUNW O BO3MOXHBIX cdepax Oymymieit mnpodeccuoHaTbHON
NEeSITEIbHOCTH, CBSI3aHHOM ¢ (pU3MKOI, MOATOTOBKA K JalbHEHIIEeMY 00yYeHHIO B 3TOM
HarpaBJICHUH.
JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOILEro
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIOUX 3a1a4:
e npuoOpeTeHne 3HaHUM O TUCKPETHOM CTPOSHUH BEIIECTBA, 0 MEXaHUUYECKUX, TETNIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
e npuoOpeTeHHe YMEHUH ONUCBHIBATH M OOBACHATH (PUIWYECKUE SBICHUS C
MCIIOJIb30BaHUEM MOJYUYCHHBIX 3HAHUII;
® OCBOCHHE METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3a/ad C MCIOIb30BAaHHEM
dbuznyeckux Mojenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;
® Dpa3BUTHE YMEHHMH HAONIONATh NPUPOAHBIC SBJICHUS W  BBIIOJHITH  OIBITHI,
nabopaTtopHble pabOTHl W SKCIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIOJIB30BAHUEM
U3MEPUTEIBHBIX PHOOPOB;
® OCBOcHHE TPUEMOB PabOTHI ¢ WHPOpPMAIHUEH (U3HUECKOTO COJCPIKAHUS, BKIFOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (U3UKH, aHAIU3 M KPUTUYECKOE
OlLICHMBaHME NH(OPMALINU;
® 3HAKOMCTBO cO cdepaMu IpodheCcCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (PU3UKOH,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHUKEHHIX (PU3MUECKON HAYKH.
Ha u3yuenue ¢uzuku (6a30Bblii ypOBEHb) Ha YpPOBHE OCHOBHOTO O0IIEro oOpazoBaHUs
OTBOJAMTCS: B 8 Kitacce — 68 yacoB (2 vaca B Henento), B 9 kinacce — 102 gaca (3 gaca B Helelto).
[Tpennaraemslii B mporpamme 1o (Gu3nke nepeyeHsb J1adbopaTOPHbIX paboT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapaKkTep, Y4uTellb JAelaeT BbIOOp MpOBEACHMs J1a0OpaTOpHBIX paboOT U
OTIBITOB C YU4ETOM MHIUBUAYAIBHBIX OCOOEHHOCTEH 00yJaroImuXcs, CIMCKA SKCIIEPUMEHTAIBHBIX
3aJJaHMi, IpeyIaraeMbpIX B paMKax OCHOBHOT'O FOCYJJapCTBEHHOI'O 3K3aMeHa 10 (U3UKe.

COJAEPKAHUE OBYYEHUA
8 KUIACC

Paszgea 6. TensioBbie siBJICHUSA.

OCHOBHBIE ITOJIOKEHNS MOJIEKYJIIPHO-KHHETHUECKOW TEOPUH CTPOEHUs BenlecTBa. Macca u
pa3Mepbl aTOMOB M MOJIEKYA. OMbIThI, MOATBEPKIAIOIINE OCHOBHBIE TTOJIOKEHUSI MOJIEKYIISIPHO-
KMHETUYECKOU TEOpHH.

Mopenu TBEPIOTO, JKUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u
amopdusie Tena. OObsICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO-KUHETUUECKOW Teopuu. (CMauyumBaHWEe M KalmWUIApHbIE siBlieHUs. TeruioBoe
pacUIMpeHne U CKaTue.

Temmeparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBM)KCHHS YacCTHIIL.
BuyTtpennss sneprus. CrnocoObl I3MEHEHUS! BHYTPEHHEH SHEPTHH: TeIIoNepeaaya v COBEpIIeHUE
paboTsl. Busl Teruionepeaun: TeIIONPOBOAHOCTh, KOHBEKITUS, H3Iy4YCHUE.

KonnyecTBo TemaoTel. YenbHas TEIUIOEMKOCTh BEIIeCTBa. TeMI00OMEH W TEIIOBOS
paBHOBecHe. YpaBHEHHE TeIuIoBoro OanaHca. IlnaBneHue um oTBepleBaHUE KPUCTATLTUYECKUX
BEIIECTB. YENbHAas TemioTa IuiaBieHus. IlapooOpa3oBanue u koHaeHcamus. lcmapeHue.
Kunenne. YnaenpHas Temiora mapooOpa3oBaHUs. 3aBUCHUMOCTh TEMIIEpaTyphbl KHUIIEHUS OT
aTMOC(EpHOTO JTaBICHUS.

Brnaxxnocts Bo3ayxa.



OHeprus TOmMBa. Y IeJIbHas TEII0Ta CrOpaHHs.

[Mpunmuner  pabotsl TemoBbix asurateneit KIIJ[ TemmoBoro nBuraress.

JIBUTATENIH U 3aIIATA OKPYKAIOLIEN CPEBI.
3aKOH COXpaHCHUs U MIPEBPAIICHUS SHEPTUH B TEIUIOBBIX MPOIECCaX.
Hemoncmpayuu.
HaGmronenne 6poyHOBCKOTO JIBHIKEHUSI.
Hab6mronenue nuddys3un.
HaOnroieHue siBIICHUH CMaunBaHUSI U KaWIDUISIPHBIX SIBIICHHA.
HaO:roieHue TerioBoro pacimpeHus Tel.

[IpaBuna n3mMepeHus TeMiepaTyphbl.

Buner Teronepenaym.

OxJnaxieHue mpu COBEPIICHUH PaOOTHI.

HarpeBanue mipu coBepiiieHuu padOThl BHEITHUMU CUJIaMH.
10 CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEILIECTB.

11. HaOnroneHue KUIIEHUS.

12. HabnroieHre mocTOsSTHCTBA TeMITepaTyphbl IPHU TJIaBJICHUU.
13. Mojenu TeIIOBBIX IBUTATEIICH.

Jlabopamopnwsie padbomot u onvimol.
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OMBITE IO O6H3py>KCHI/IIO JEUCTBUS CHUII MOJICKYJIAPHOTO IIPUTSKCHU .
OmnbITHI IO BbIpallIMBAaHHUIO KPHUCTAJIJIOB HOBapeHHOﬁ COJIM UJIK caxapa.

Ornpezenienne 1aBieHUs BO3AyXa B OAJJIOHE IINPUIIA.

agprwbdE

HarpeBaHusd UK OXJIAXKACHUA.

TermioBbie

HN3meneHue AaBJICHUA ra3a Mpru USMCHCHUHA 00BéMa u HarpCBaHnu UJIN OXJIAXKICHUU.

OmLBITHI 110 Ha6J'IIOI[CHI/IIO TCIIJIOBOI'0 paClIMpPCHUs ra3oB, )KI/II[KOCTefl n TBép)II)IX TCII.

OHBITLI, ACMOHCTPUPYIOHNIUEC 3aBUCHUMOCTb [JaBJICHUA BO3AyXa OT €TI0 o0bEMa u

6. TlpoBepka THIOTE3BI JMHEHWHOHW 3aBHCHMOCTH JITMHBI CTOJIOMKA JKHJIKOCTH B

TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypsbl.

7. HaOmoneHne m3MeHEHHs BHYTPEHHEW SHEprHM Tela B pe3yJsibTaTe TeIulonepeadd U

pa6OTLI BHCIIHHUX CHIJI.

8. HccnenoBanue sSBICHHS TEIDIOOOMEHA ITPH CMENTMBAHUY XOJIOHOM U TOPSYCH BOJIBI.
9. OmpeneneHue KOJUYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOW TIPU TEINIOOOMEHE C

HarpeTbiM METANIMYECKUM I[IUIHHAPOM.
10. Ompenenenuie yaenpHOM TEMIIOEMKOCTH BEIIECTBA.
11. VccnemoBanue mporiecca NCIapeHHs.

12. OnpenienieHre OTHOCUTETBHON BIQKHOCTH BO3TyXa.
13. Omnpenenenuie yaenbHOM TEIUIOTHI IIJIABICHUS JIb/A.
Pa3znen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJICHHS.

Onektpuzanus Tei. J{Ba poja 31eKTpUYecKuX 3apsaaoB. BzanmopaeiicTBue 3apsyKeHHbBIX Tell.
3akon KynoHna (3aBHCHMOCTh CHJIBI B3aUMOJICHCTBUS 3apsDKCHHBIX TEJl OT BEJMYUHBI 3apsiIoB U

pacCTodHUuAd MCKIAY TeJ'IaMI/I).

Onexrpuueckoe nose. Hanpsx€HHOCTh 3nekTpuueckoro nosst. IlpuHnun cynepno3unuu

AJICKTPUYECKUX TTOJIeH (Ha KaYECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTapHBIM 3ieKkTpudeckuil 3apsia. CtpoeHue

aToMa. HpOBOI[HI/IKI/I H JUDJICKTPUKHU. 3aKkoH COXPAHCHUSA SJICKTPUICCKOI0 3apsaa.



DJIEKTPUYECKUN TOK. YCJIOBUSA CYIIECTBOBAHUS DJIEKTPUYECKOro TOKa. MCTOYHUKHM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OieKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MPOBOJIHUKA. YIEJIbHOE CONpPOTUBIEHUE BemecTBa. 3akoH Owma I ydacTKa LEMH.
[TocnenoBarenbHOE U NapajIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIEKTPUUECKOI0 TOKA. 3akoH Jlxoyns—JleHna. DnekTpudeckue 1enu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

ITocTostHHBIE MarHuThl. B3auMozeilcTBME NOCTOSHHBIX MAarHUTOB. MarHutHoe moJe.
MaruauTtHoe noje 3eMiu U €ro 3HaueHue i ®Ku3HU Ha 3emiie. OnbliT Dpctena. MarHutHoe 1osie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOAHHOTO TOKa. lMcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SBneHue  ayekTpomMarHuTHoOM  uHaykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYeHHs] 3JNEKTPUUECKOM HHEPTUU. ODIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aneKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U JIEUCTBUE IEKTPOCKOMNA.
DNeKTpOoCcTaTUYEeCKast UHIYKLUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJIOB.
[IpoBOIHUKY U AUDIIEKTPUKH.
MopenvupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJISL.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUJKOCTH.
. 'a30BbIii pa3psa.
. I3mepeHne cuiibl TOKa aMIepMETPOM.
. I3MepeHue 31eKTpUuecKoro HanpsyKeHUs! BOJIbTMETPOM.
. Peoctat u mara3uH conpoTUBIEHUN.
. B3auMopeiicTBue NOCTOSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/IeJICHMs T0JIFOCOB MAarHUTA.
. MonenupoBaHrie MarHUTHBIX [1OJIEH TOCTOSTHHBIX MarHUTOB.
. OnbIT OpcTena.
. MarauTHoe mnoJje Toka. JJIeKTPOMAarHur.
. JleficTBMe MarHUTHOTO TOJI HAa MPOBOJIHUK C TOKOM.
. DIEeKTpOoABUTaTEIb OCTOSIHHOTO TOKA.
. UccnenoBanue sBIeHUS 3JIEKTPOMArHUTHON MHAYKIIHU.
. OniTel Dapaznes.
. 3aBUCUMOCTH HaIpaBJIeHUsI UHAYKIIMOHHOTO TOKA OT YCIOBUN €ro BO3SHUKHOBEHHSI.
25. DaeKTporeHepaTop MOCTOSIHHOTO TOKa.
Jlabopamopnwvie padbomot u onvimol.
1. OmbIThl IO HAOJIOICHUIO DIICKTPU3ALNUN TNl MHAYKIIMEH U TIPU COMPUKOCHOBEHUHU.
2. HWccnenoBanue AeWCTBUS IEKTPUUYECKOTO OISl HA TPOBOJAHHUKH M TUDIICKTPUKH.
3. CoOopka u mpoBepka padOThI ANEKTPUIECKOH TN MTOCTOSHHOTO TOKA.
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4. W3mepeHue U peryJaupoBaHUe CHIIbI TOKa.

N3MmepeHne u perynmpoBaHUe HAIPSKEHHUS.

6. HccrnemoBanue 3aBHCHMOCTH CHJIBI TOKA, HAYILETO Y€pe3 PE3UCTOP, OT COMPOTHBIICHUS
pe3uCcTOpa M HAIPSKEHUS Ha PE3UCTOPE.

7. OnbITbl, JEMOHCTPUPYIOLIME  3aBUCHUMOCTb  JIEKTPHUUECKOTO  CONPOTHBIICHUS
IIPOBOJHMKA OT €T0 JJIMHBI, IUIOIIAIU TIONIEPEUYHOr0 CEYEHUS U MaTepHala.

8. TlpoBepka mpaBuiIa CIOXKEHUS HAMPSHKEHUH MPH MOCIECI0BATEIILHOM COSTMHCHUN JIBYX
PE3UCTOPOB.

9. IIpoBepka mmpaBuia Ui CUIIbI TOKA MPH NAapauIeIbHOM COCIUHEHUN PE3UCTOPOB.

10. Ompenenenue paboThI HIEKTPHUUECKOTO TOKA, UAYILIETO YEPE3 PESUCTOP.

11. OmnpeneneHuie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCMOCTH CUJIbI TOKA, HAYILETr0 Yepes3 JIAMIIOUKY, OT HAalpsHKeHUs Ha
HEH.

13. Onpenenenne KIIJl narpeBares.

14. HCCHGI{OB&HI/IG MAarHuTHOIO B33HMOIIGI7[CTBPI$I IIOCTOAHHBIX MarHuToOB.

15. 3yyeHre MAarHUTHOTO HOJS IOCTOSIHHBIX MAarHUTOB NpU HMX OOBEIUHEHHUU U
paszeneHnu.

16. MccnenoBanue ACUCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnpIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI B3aUMOJAECUCTBUS KaTYIIKU C TOKOM U

o

MarHuTa OT CHJIbI TOKA M HAallPaBJICHUS TOKA B KaTyILKe.
18. M3yuenue AelcTBUS MAarHUTHOTO IOJISL HA IPOBOIHUK C TOKOM.
19. KoncTpynpoBanue 1 U3y4eHnue paboThl dJIEKTPOIBUTATEISL.
20. Uzmepenne KI1J] anexkTpoaBUraTenbHON YCTAHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEJOBaHHE
U3MEHEHMI 3HAUeHUs M HalpaBJICHUs UHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanudeckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoiMHENHOEe ABMXKeHHE. HepaBHOMepHOe
NpsMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOPOCTh Tela IPH HEPABHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOe TIpsiMOJIHHEHHOe aBuxkeHne. CBoboaHoe nagenue. OmnbIThI
lanunes.

PaBHOMepHOE aBMXEHHE MO OKPYXKHOCTH. [lepuoa m yactora oOpamenus. JluHeitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HeroToHa. Bropoit 3akon Herorona. Tperuit 3akoH Herorona. IlpuHnun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUSI CKOJIbKEHUs, Cuila TPEHHS
MOKOS1, APYTHUE BUbI TPEHUSI.

Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTCHHS. YCKOpPEHHE CBOOOIHOTO IMaJCHUS.
JBmxenue manet Bokpyr Connna. [lepBas kocmudeckast ckopocTs. HeBecoMOCTh 1 ieperpy3KkH.

PaBHOBecue mMaTepuanbHOM TOYKHA. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEpOTO TEma
C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynse Tena. M3menenune umnynbca. UMnynbe cuiibl. 3aKOH COXPAHEHHS! HUMITYJbCA.
PeakTuBHOE IBHKEHUE.



Mexanudeckas paboTa W MOITHOCTh. PaboTa cwil TsDKECTH, YNpyroctd, TpeHus. CBs3b

SHEPrUuu

u pa60TBI. HOTGHHI/I&HBH&H OHEpIrusa TCJIa, MOAHATOrO HaAd NOBCPXHOCTHIO 3CMIIM.

IToTreHumanpHas 3Heprus cxarou npyxxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. HaOmroneHne MeXaHUYeCKOro JIBXKEHUSI Te€Jla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE MyTEH U TPACKTOPHUU ABIKEHHS OJHOTO M TOTO XK€ Tela OTHOCHUTEIBHO
pasHbIX TeJ OTCUETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPSAMOIMHEHHOTO JBUXKEHUS.

4. VccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOI'O JABUKEHHUS.

5. HabGmronenue nBuxeHUs TeNa 10 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHUH, IPOUCXOIAIUX B cucTeMe oTcuéra «Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCUTEJIBHO KaOUHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MAcChl TeJIa U ACUCTBYIOLIEH HA HErO CUIIBIL.

8. HaOmoneHnue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meHeHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.

10. Ilepenaya nmnysbca Ipyu B3aUMOJICHCTBUHU Tell.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJECHCTBUU TEN.

12. CoxpaHeHnue UMIyJIbCa IPHU HEYIPYTOM B3aMMO/ICHCTBHH.

13. Coxpanenue uMIysabca Ipu abCOIIOTHO YIIPYrOM B3aUMOJICHCTBUY.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHue MexaHU4eCKOW SHEPTUH MPU CBOOOTHOM I1aJIEHUU.

16. CoxpaHeHue MEXaHUYECKON SHEPTUH MIPH JBMKEHUH TeJIa O] ICHCTBUEM TPYKUHBI.

Jlabopamopuvie padomol u onvimel.

1. KoHcTpyupoBaHMe TpakTa A pa3roHa M JalbHEHIero paBHOMEPHOIO JBHKEHMS
[IApUKA WIH TEIEKKH.

2. OmnpeneneHne CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JBHMKCHHS IapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHUs Tejda NPU PAaBHOYCKOPEHHOM JBM)KEHUH 110 HAKIOHHOMN
MJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTHU IMYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TIpoBepka rumoTe3bl: €Ciiy NpU PAaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HayaJlbHOW CKOPOCTH
IIyTU OTHOCATCSA KaK psiJl HEUETHBIX YUCEII, TO COOTBETCTBYIOLINE TPOMEXKYTKH BPEMEHU
OJINHAKOBBI.

6. HccnemoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXEHHUS OT CHUJIBI HOPMAJIBHOTO
JTaBJICHUSL.

7. Omnpenenenne kKodpPuIMeHTa TPEHUS CKOTBKCHHUS.

8. OmnpeneneHne KECTKOCTH MPYKUHBL.

9. Omnpenenenne pabOTBl CUJIBI TPEHUS TIPH PABHOMEPHOM JIBIDKEHUHM Tella 10
TOPU30HTAIBHOM TOBEPXHOCTH.

10. Onpenenenue pabOTHl CWJIBI YOPYTOCTH TpPH TOIBEME Tpy3a C HCIOJB30BAHHUEM
HEMOABHKHOTO U IMOABHKHOTO OJIOKOB.

11. N3y4yeHnue 3aK0Ha COXpaHEHMSI SHEPTUU.

Pa3zgen 9. MexaHnnueckue KoJe0aHud U BOJIHBI.



KonebGarenbHoe nBwmkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHWIA: TEpUO, YacToTa,
aMIMTyna. MaremMaTudecKuil M NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHepruu Ipu
K0JIe0aTeIbHOM JIBUKCHUU.

3aryxaromue konebanus. BeinyxkneHnsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CaoiicTBa MexaHn4eckux BOJH. [IpogonpHble U nonepeyHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'pomMKOCTB 3ByKa U BbicOTa ToHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habmroenue xose6anuii Tei noj 1eHCTBUEM CHUIIbI TSYKECTH U CUJIbI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

Habumronenne BbIHYX/I€HHBIX KOeOaHU 1 pe30HaHca.

PacnipocTpanenre npoAoiabHBIX U MOTEPEYHBIX BOJIH (HA MOJIEIH).

Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

ok wnE

Jlabopamopnwsie padbomot u onvimol.
1. OmpeneneHue 4aCTOTHI U IEpUOAA KOJIEOAHUNH MATEMATUYECKOTO MAasiTHHUKA.
2. OmpezaeneHue 4acTOTHI U MEpHOa KoJeOaHUN MPY>KMHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCUMOCTH IEpHOJa KOJeOAHWH IMOABEIICHHOTO K HHUTHU Tpy3a OT
JUTUHBI HUTH.
4. VccnepoBaHue 3aBUCHMOCTH TepHofa KojeOaHUN MPY>KUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. IIpoBepka HE3aBUCUMOCTH TEpHoOJa KOJeOaHWI Tpy3a, MOABEMICHHOTO K HUTH, OT
Macchl Ipy3a.
6. OmbITHL, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD MIepH0o/ia KOoJIeOaHU MPYKUHHOTO MasITHUKA
OT Macchl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3mepeHue yCKOpeHHs! CBOOOHOTO TaJCHUSI.
Pa3nen 10. DineKkTpoMarHuTHOE 1MoJ1e ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DJEKTPOMarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JEKTPOMAarHUTHBIX
BOJH. [lIkasa 3neKTpoOMarHuTHBIX BOJH. MCIonb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOICTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa NEKTPOMATHUTHBIX BOJH.
2. BomHOBBIE CBOWCTBA CBETA.
Jlabopamopnwvie padbomot u onvimol.
1. U3ydeHwue CBONCTB 3JEKTPOMATrHUTHBIX BOJH C MMOMOIILI0 MOOUIIBHOTO TenedoHa.
Pa3znen 11. CBeToBLI€e IBJICHNUS.
JlyueBasg monenb cBera. Mcrounuku cBera. IIpsMonuHeiiHOE pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue ceera. [1nockoe 3epkano. 3aKOH OTpaKEHUsS CBETA.
[Ipenomnenue cBera. 3akoH npenaomiieHus cBeta. [lodHOe BHyTpeHHEEe OTpaK€HUE CBETA.
Hcnonb3oBaHKe MOTHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOIAX.
Jlunza. Xox nydeir B numH3e. OnTudeckas cucreMa (oToamnmapara, MHUKPOCKONA U
Teneckona. ['a3 kak ontudeckas cucrema. bin3opykocTs U 1aabHO30PKOCTb.
Paznoxenue 6enoro ceera B criekTp. OnbiTel HetoToHa. Cllo)kKeHHE CIIEKTPATBLHBIX I[BETOB.
Hucniepcus ceera.
Hemoncmpayuu.



[IpsamosnuHEeTHOE pacIpOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tony4yenue n300pakeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomnenue caera.

ONTUYECKUN CBETOBOJI.

Xon styueit B coOMparomei Junse.

Xoq JIydeil B paccenBarolleH JIMH3E.

[Toryuenue n300pakeHU C TOMOILBIO JTUH3.

[Tpunuun neiictBust GporoanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.

10 Mopnens riasa.

11. Paznoxxenue 0enoro cBera B CIEKTP.

12. [lonyueHnue 6enoro cBera MpH CI0KEHUU CBETa Pa3HBIX 1[BETOB.
Jlabopamopnwsie pabomot u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPaKEHUSI CBETOBOI'O JIy4a OT yIJla MaJeHusl.
2. HzydeHme xapakTEpUCTHK M300paXeHUs IpeMETa B IIIOCKOM 3epKaJie.

©CoNoakr~wODdDE

3. HccnenoBaHue 3aBUCMMOCTHU YIJia MPEJIOMIICHHS CBETOBOTO Jy4a OT yrja MaJeHus Ha
TPAHUILIE «BO31YX—CTEKIIO».

[Toryuenue n300pakeHUI C TIOMOIIBIO COOMPAIOIIEH JIMH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS H ONTUYECKON CHITBI COOMPAIOIEH JINH3HI.
OMBITHI MO PA3JI0KEHUIO OEJIOr0 CBETa B CIIEKTP.

OnBITHI MO BOCHPUATHIO 1IBETAa MPEIMETOB MPU UX HAONIOJACHUU Yepe3 IIBETOBBIC
(UIBTPBIL.

Pa3nen 12. KBanTtoBble siBJIeHUS.

Omneitel Pesepdopaa u mnanerapuas mojnenb aroma. Moaens atroma bopa. Ucnyckanue u
MOTJIONIEeHHE cBeTa aTOMOM. KBaHThI. JInHeHyaThie CIEKTPHI.

PamnoaktuBHOCTh. Alnbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO spa.
Hyknonnass momens aromHoro sigpa. M3otomsl. PaanoaktuBHbIE mpeBpainenus. Ilepuop
noJtypacnaaa aTOMHBIX sIJiep.

SnepHble peakuuu. 3aKOHbI COXpPaHEHUs 3apsAJ0BOr0 U MacCOBOTO YHMCENl. DHEPIHsl CBSI3U
aTOMHBIX siziep. CBsI3b Macchl U P)HEpruu. Peakunu cuHTe3a u aeneHus saep. VcTouHuku sHepruu
CouHIia 1 3BE3]1.

Snepnas snepretuka. JIeiicTBUS paAMOAKTUBHBIX U3TYYEHUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CHexTphl U3IYy49CHHS U TIOTJIOMICHHUS.

CrexTpsl pa3TuIHBIX Ta30B.

CnexTp BoaOpoa.

Habnronenue TpekoB B kamepe BusbcoHa.

PaGoTa cuérumka HOHU3UPYIONTUX U3TyUEeHUH.

Peructparust uzmydeHusi IpUpOHBIX MUHEPAIOB U TTPOTYKTOB.

ﬂaﬁopamopubte padomul u onvimol.

1. HaGmroneHue CIUIONIHBIX U THHEWYAThIX CTIEKTPOB H3ITYUCHHUS.

2. HccnenoBanue TPEKOB: HM3MEpPEHUE SHEPTUM YAaCTULBI MO TOPMO3HOMY MYTH (IO
dboTorpadusim).

3. H3mepeHue paanoakTUBHOTO (QoOHA.

IToBTOpHTEIBLHO-0000 A0 MOIYIb.
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[ToBTOpHUTENTEHO-0000IIAOIIHI MOIY/Th MPEIHA3HAYCH JJISI CHCTEMAaTH3aIui U 0000IICHHS
MPEIMETHOTO COACPIKAHMSI M ONBITA JACSITEILHOCTU, TPUOOPETEHHOTO MTPU U3YYESHUH BCETO Kypca
bu3MKY, a TakkKe I MOATOTOBKM K OCHOBHOMY T'OCYAIapCTBEHHOMY JK3aMEHY MO (pHu3uKe Jyist
00ydJaronuxcs, BEBIOPaBIINX 3TOT yUYESOHBIN MPEIMET.

[Tpu n3ydeHnr 1aHHOTO MOAYJISL PEATTU3YIOTCSL U CUCTEMATU3UPYIOTCS BUJIBI ESTEIbHOCTH,
HA OCHOBE KOTOPBIX OOECIEYMBACTCS JOCTIKEHUE TMPEAMETHBIX M  METallpeIMETHBIX
IUTAHUPYEMBIX PEe3yJbTaTOB 0OydeHus, (GopMHpYyeTCs €CTeCTBEHHOHAYYHAass TPaMOTHOCTH:
OCBOEHHUE HayYHBIX METOJIOB UCCIICIOBAHMS SIBIICHUI MIPUPO/IBI U TEXHUKHU, OBJIa/ICHUE YMEHUSIMU
OO0BACHATH (PU3NUECKHE SBJICHUS, IPUMEHSS MOJyYCHHbIC 3HAHUSI, pelIaTh 3ajaui, B TOM YHCIIe
KaueCTBCHHBIC M KCTICPUMEHTAIIbHEIE.

[IprHIMIIMATBHO AEATEILHOCTHBIA XapaKTep AAHHOTO pa3fera peaanus3yercs 3a CUET TOro,
YTO 00yYaroIUecs BHIMOIHSIIOT 33/1aHUsA, B KOTOPBIX UM MpeJiaraeTcs:

HAa OCHOBE IMOJIYY€HHBIX 3HAHUH pacro3HaBaTh U HAYYHO OOBICHATH (U3UUYECKUE SIBICHUS
B OKPYKaroUIeH MPUPOJIE U OBCEIHEBHOM KU3HU;

HCIIOJIb30BaTh HAYYHBIC METOJBI MCCICAOBAHUS (PU3NYCCKUX SBICHHUMA, B TOM YHCIE IS
MPOBEPKHU THIIOTE3 U MOIYYECHUS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATH HAay4YHbIE OCHOBBI HambOoOJee Ba)XXHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTHI,
HaIpUMeEp, MPAKTUICCKOTO UCIIOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB SHEPTUN HA OCHOBE 3aKOHA
MPEBPAICHIS H COXPAHCHHSI BCEX U3BECTHBIX BUIIOB YHEPTHUHU.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

N3yuenne QU3MKKM Ha ypOBHE OCHOBHOIO OOLIEro oO0Opa3oBaHMs HANpaBlIeHO Ha
JTOCTHIKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB.
B pesynpraTe wusydyeHus ¢GU3MKA Ha YpPOBHE OCHOBHOTO OOIIero oOpa3oBaHHs Y
obyyaromierocs OyayT chOpMUPOBaHBI CIEAYIONINE TUIYHOCTHBIE PE3YJIbTATHI B YACTH:
1) naTpHOTHYECKOr0 BOCIIUTAHUS:
® TpOsIBIIEHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHMCKOH (pm3ndeckoi
HayKH;
® I[ICHHOCTHOE OTHOLIEHHE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX-(PU3UKOB;
2) rpaIaHCKOI0 U 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:
° TOTOBHOCTb K AKTUBHOMY YYaCTHUIO B O6Cy>K)IeHI/II/I 06HIGCTB€HHO 3HAYUMBIX U 3THYCCKHUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM TPUMEHEHUEM JOCTHKEHUH (PU3UKH;
° OCO3HAHHUE BaA)KHOCTU MOPAJIbHO-3TUYCCKUX IMMPUHIIUIIOB B ACATCIIBHOCTHU y‘-IéHOFO;
3) 3cTeTHYEeCKOro BOCIUTAHMSI:
® BOCHpPHUATHE DCTETUYECKUX KayecTB (PU3MUECKOM HayKu: €€ FapMOHUYHOI'O MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 TO3HAHUA:
® OCO3HAHME LEHHOCTU (U3MUECKON HAyKM KaK MOIIHOTO HHCTPYMEHTa MO3HaHWsS MHpa,
OCHOBBI Pa3BUTHUA TEXHOJOTHI, BaXKHEUIIIEH COCTABISAIONIEH KYJIbTYPHI;
®  pa3BHUTHE HAyYHOU JI0O003HATEIHHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON AEATEIbHOCTH;
5) popmupoBaHus KYJbTYPHI 310POBbSI M IMOIMOHAJIBLHOTO 0JIATONOJIY YU :
® OCO3HaHME LIEHHOCTH 0e30MacHOro obpasa >KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MUPE,
BaYKHOCTH IMpaBMJI 0€30IIaCHOTO MOBEACHUS Ha TPAHCIIOPTE, HA 0POrax, C SJMEKTPUIECKUM U
TCIIJIOBBIM OGOpy,Z[OBaHI/IeM B IOMAIIIHUX YCIIOBUAX;



c(hopMUPOBAHHOCTH HaBbIKa peIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMMOKY M TaKOTO e

IpaBa y Apyroro 4eiaoBeKa;

6) TPY10BOr0 BOCIIUTAHUA:

® AKTHBHOE YYacTHE B PCIICHUM MPAKTUYCCKUX 3a1ad (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHM3aIy, TOPOAA, Kpas) TEXHOJIOTUYECKOUN U COITMAIEHOIN HAITPABICHHOCTH, TPEOYIONTIX
B TOM YHCIIEC U (U3UYECKUX 3HAHUI,

® UHTEpeC K MPaKTUYECKOMY U3yUYeHUIO podeccuil, CBsI3aHHBIX C (PU3UKOIA;

7) IK0I0THYECKOT0 BOCTIMTAHUSA:

e OpuUEHTalUs Ha MpPUMEHEHHE (PU3NYECKUX 3HAHUU JUIsl pelIeHUs 3agad B 00JacTH
OKpY>Karollen cpe/ipl, INIAHUPOBAHUSI TIOCTYIIKOB U OLEHKH MX BO3MOXKHBIX MOCIEACTBUM JUIs
OKpY>Karollen Cpebl;

®  OCO3HAHHE TII00ATHFHOTO XapaKTepa IKOJOTUICCKUX MPOOJIEM U TIyTeH MX PEIICHUS;

8) ajanTannu K N3MEHSAIIIUMCS YCJIOBHAM COLMAIBLHON U IPUPOIHOI CpeAbl:

e [OTPeOHOCTH BO B3aUMO/ICHCTBUU IIPH BBIITOJIHEHUU UCCIIEI0OBAaHUI U IPOEKTOB (PU3UUECKOM
HAIMpPaBJIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSM JIPYTHX;

¢ [IOBBIIICHHUEC YPOBHIA CBOEH KOMIIETEHTHOCTHU 4UCpe3 NPAaKTUICCKYIO ACATCIIBHOCTD,

®  T0TPeOHOCTH B (HOPMUPOBAHUY HOBBIX 3HAHHIA, B TOM YKCIIe (POPMYyITUPOBATH HIEH, TIOHSITHS,
TUIOTE3bI O (PU3UUYECKUX 0OBEKTaX U SIBICHUSX;

e OCO3HaHHE Ae(HUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PHU3HKH;

® [UIAaHMPOBAHHUE CBOETO PAa3BUTHS B IPUOOPETECHUH HOBBIX (PM3MUYECKUX 3HAHHUIA,

e  CTpeMJIeHHE aHaJM3UPOBAThH U BHISBIISITH B3aUMOCBSI3U IPUPO/IbI, OOIIIECTBA U SKOHOMHKH, B
TOM YHCJIE C UCTIOTb30BaHNEM (UZNYECKUX 3HAHMIA,

® OIICHKAa CBOMX JACWCTBUNA C Yy4E€TOM BIUSHHUS HA OKPYKAWOIIYIO CpPEay, BO3MOXKHBIX

rI100ambHBIX TOCTIEICTBUN.

METANPEAMETHBIE PE3YJIbTATHI

B pesynbrate ocBoeHMs nporpaMMbl Mo (HU3MKE Ha YPOBHE OCHOBHOIO OOILEro
oOpazoBanusi y oOyuatomierocs OyayT c(hOpMHUpPOBaHbBI MeTampeaMeTHble pe3yJbTaThl,
BKJIIOUAIOLIME TIO3HABATENbHbIE YHHUBEpCaJbHblE YyueOHbIE JEHCTBUS, KOMMYHUKATHBHbBIE
YHHUBEpCcalbHble yueOHbIE NeUCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIE yueOHbIE AEHCTBHUS.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBHUS

ba3oBble JJornueckne geicTBUs:

® BBIBIATH U XapaKTEPU30BaTh CYIECTBEHHBIC IPU3HAKU OOBEKTOB (SIBICHUH);

® YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(UKAIINN, OCHOBAHUS TSI 0000IICHUS
Y CpaBHEHUS,

® BBIBIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B pacCMaTPUBAEMbIX (aKTaX, JaHHBIX H
HaOIOZICHUSX, OTHOCSTIMXCS K (PU3UYECKUM SIBIICHUSIM;

® BBIBIATh MPUYUHHO-CIICJACTBEHHBIC CBSI3M TPU H3YYCHHH (U3NYCCKUX SIBICHUNA H
MIPOIIECCOB, JI€JIaTh BBIBOJABI C HCIOJB30BAHUEM JICAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJTFOYE€HUM, BBIIBUTATh TUTIOTE3BI O B3aUMOCBSI3IX (PM3UIECKIX BEITUYMH;



CaMOCTOSTEIILHO BEIOMPATH CIIoco0 pereHus yaeOHon Gpu3ndeckoit 3aaaun (CpaBHEHNE
HECKOJIbKUX BapHaHTOB pEIICHHS, BBIOOP HamOoiee MOIXOAAIIETO € Y4ETOM
CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ncciienoBarebCcKHe AeiCTBHA.

HCII0JIB30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IO3HAHNUS;

IPOBOJUTH MO CAMOCTOSITEIILHO COCTABICHHOMY IIJIAHY OIBIT, HECJIOKHBIA (PU3NIECKUN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIE0BAHHE (PU3UYECKOTO SBICHUS;

OLICHUBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIIHIO, TIOJIYYEHHYIO B XOJIe
MCCJIEJOBAHMSI UJIU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO  (OpMYyIUpOBaTh O00OOILIEHUS M  BBIBOABI IO  pe3ysibTaTaM
IPOBEAEHHOIO HAOJIIO/IEHUS, OIIbITA, UCCIICOBAHNUS;

MPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIee pa3sBUTHE (PU3NUECKUX MPOIECCOB, a TaKKe
BBIIBUTaTh IPEINOJI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

PabGora ¢ undopmanmeii:

NPUMEHSTh Pa3UYHbIE METOJbl, MHCTPYMEHTBHl U 3amlpoChl MPH MOUCKE M OTOOpe
uH(pOpMaIIMU WIK JaHHBIX ¢ YU4ETOM MPeaIOKEHHOM yueOHO! (hr3rueckoi 3a1auu;
AHAIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH WH(MOPMAITUIO PA3THUHBIX
BUJIOB U (hOpM IpeCcTaBICHUS;

CaMOCTOSITEIILHO BBIOMPATh ONTUMAIBHYIO (OpMYy MpeacTaBicHHs WHDOpManmuu u
WUTIOCTPUPOBATh pEllaeMble 3aJaud HECIOKHBIMH CXEMaMH, JAMarpaMMaMy, HHON
rpaduKoi U UX KOMOMHAITUSIMH.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le aedcTBUA:

B XoJe OOCyXAeHHs Y4eOHOTO Marepuana, pe3yabTaToB JTabOpaTOpHBIX padboT u
MIPOEKTOB 337aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOI TEMbI M BBICKA3bIBATh HJIEH,
HAaIleJICHHbIE Ha pellieHue 3a/1a4i U MOJIep KaHue 0J1aroKenaTeIbHOCTH OOIICHHUS,
COITIOCTAaBJIATHE CBOH CY)KIICHI/ISI C CY)K)IGHI/ISIMI/I }IpyFI/IX yqaCTHHKOB auaiora,
0o0HapyXUBaTh pa3NU4Ke U CXOJCTBO MO3UIIHII;

BI)Ipa)KaTB CBOIO TO‘-IKy 3p€HI/I$I B yCTHI)IX U ITMCBMCHHBIX TCKCTAaX,

nyOMMYHO  TPEJCTaBISITH  PE3yJAbTAThl  BBIMOIHEHHOTO  (U3MYECKOTO  OTMbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHMUS, IPOCKTA);

MOHUMATh M UCIIOJIL30BATh MPEUMYIIECTBA KOMAaHAHON U MHAUBHIYaTbHOU PabOTHI MPU
pelIeHnr KOHKPETHON (PU3NYECKON MPOOITIEMBI;

HpI/IHI/IMaTI) e COBMGCTHOf/i JCATCIIBHOCTH, OpFaHI/ISOBBIBaTB HeﬁCTBHH mo eé
JTOCTHIKEHUIO: PACIPENeNaTh POJId, 00CYKIaTh MPOIECCH U PEe3yabTaThl COBMECTHOM
paboThI, 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJTHATh CBOKO YacTh PaOOTHI, JOCTUTAs Kav4eCTBEHHOTO pe3yibTara IO CBOEMY
HanpaBneHmo 158 KOOp)II/IHI/IpySI CBOH HeﬁCTBHﬂ C leyrl/IMI/I YJICHaMH KOMaH/bI,
OILICHMBATh KaY€CTBO CBOETO BKJIAJa B OOILIUI MPOIYKT 10 KPUTEPHSIM, CAMOCTOSITEIILHO
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/IEHCTBUSL.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranusamnus:

BBISBIISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSX, TPEOYIOIIHMX ISl PeILICHHS
(bU3UYEeCKUX 3HAHU;



® OpHUEHTHUPOBATHCS B PA3IUYHBIX MOAXOJAX MNPUHATUSA pEUIeHUH (MHIWBUIYaIbHOE,
MPUHSITHE PELICHUs B TPYIIe, MPUHATHE PELICHUHN IPYIIIOii);

® CaMOCTOSITENIbHO COCTAaBJIATh AJITOPUTM pEIHICHUS (PU3MUECKOW 3afauyd WM IUIaHa
UCCIIEIOBAHMSI C YYETOM HUMEIONINXCS PECypCcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh IIpeIjiaraéMble BAPUAHTHI PEILICHUI;

e JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, 3MOUUOHAJIBHBIA HHTEJJIEKT:

e JaBaTh a/ICKBATHYIO OIICHKY CHTYallUu M MpeJyiaraTh IUlaH e€ N3MEHEeHNUS;

e OOBSACHATH MPUYMHBI JOCTHKCHUS (HEJOCTHKEHUS ) PE3YJIbTATOB JICATEIILHOCTH, J1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIIBITY;

® BHOCHUTH KOPPEKTUBHI B JICATEILHOCTh (B TOM YHCIIE B XO BBIMOJHEHUS (HU3UIECKOTO
UCCIICIOBAaHUST WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENHCTB, M3MEHHMBIIUXCS
CUTYaIlHii, YCTAHOBJIIEHHBIX OMIMOOK, BO3HUKIIINX TPYAHOCTEH;

® OLCHMBATh COOTBETCTBUE PE3Yy/IbTATA LEIH U YCIOBHSM;

e CTaBUTH ce0sl HA MECTO JPYTOro 4eloBeKa B XOJE CIopa WM JUCKYCCHU HA HAYYHYIO
TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTHUKY APYTOro;

e Tpu3HAaBaTh CBOE TPABO Ha OMIMOKY MNpH pEHIeHHH (U3MYSCKHX 3aJad WM B
YTBEP)KICHHUSX HAa HAYYHBIE TEMBI M TAKOE e MPaBo APYTroro.

INPEJIMETHBIE PE3YJIBTATDBI

K kxonny oOyuenus B 8 kJjacce mpeiMeTHble pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

MCIIONIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUYKEHUE aTOMOB U MOJIEKYII,
arperatHble COCTOSHUSI BEIECTBA, KPUCTAITMYECKHEe U aMOp(HBIE Tela, HACHIIICHHBIN U
HEHACBIIICHHBIA Map, BJIAXHOCTh BO3JyXa, TEMIEPATypa, BHYTPEHHSS JHEPIHsl, TEIUIOBOU
JIBUTaTelb, JJEMEHTApPHBIA AJIEKTPUYECKUM 3apsif, JJIEKTPUYECKOE I0J€, NMPOBOJHHMKH M
JUDJICKTPHUKH, MOCTOSIHHBLIN SHCKTpI/ILICCKI/II\/JI TOK, MAarHuTHOC II0JIC,

pa3iuuath sBIEHUS (TEIJIOBOE pacHIMpEeHHWe U CKaThe, TeIllonepeaaya, TEIIoBOe
paBHOBecHE, CMauyMBaHWE, KAMWUISIPHBIE SBICHUS, MCIApEeHUEe, KOHJEHCAIMs, TUIaBIICHUE,
KpUCTAIIU3aIus (0OTBepAeBaHNe), KUTICHHE, Teruionepeada (TerionpoBOAHOCTh, KOHBEKIINS,
U3JTY9YCHHUE), DIIEKTPU3ALUS TeJ, B3aUMOJICHCTBUE 3aps/I0B, IEHCTBHS AIIEKTPUUYECKOTO TOKA,
KOpPOTKO€ 3aMbIKaHUC, B3aHMO}IeﬁCTBHe Mar"HuToOB, )IeﬁCTBHe MArdmTHOIO 1II0JIA Ha
MPOBOJHHK C TOKOM, DJIEKTPOMArHUTHASI HH]IYKI[Us1) TIO OITMCAHUIO X XapaKTePHBIX CBOWCTB
¥ Ha OCHOBE ONBITOB, IEMOHCTPUPYIOIINX JaHHOE (U3HUECKOE SIBICHUE;

pacro3HaBaTh MPOSIBICHUE W3YYEHHBIX (U3UYECKUX SBJICHUN B OKPYXKAlOIIEeM MUpPE, B TOM
yricnie pu3ndeckue sBISHUS B TPUPOJIe: TOBEPXHOCTHOE HATSHKEHUE U KAWL PHBIC SIBJICHUS
B TIPUPOJIE, KPUCTAUIBI B MpHpoje, n3nydenne CoHIA, 3aMep3aHhe BOJAOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHME POCHI, TyMaHa, WHEs, CHEra, JJIEKTPHUYECKHUE SIBICHUS B aTMocdepe,
QJIEKTPUYECTBO JKHUBBIX OpPraHW3MOB, MAarHWUTHOE IOJie 3eMH, Apeld MoNocoB, poIib
MAardimTHOIrO 110Jid MdJIAd KU3HU Ha 36MHC, NOJIIPHOC CHUSHHC, IIPpU IOTOM IICPCBOAUTH
MPaKTUYECKYI0 3a7ady B YYeOHYIO, BBIJIEIATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH)
(bU3UYEeCKUX SIBJICHUH;

OMUCBIBATHL H3YYCHHBIC CBOMCTBa Tel H q)mnqecmzle SIBJICHUS, HWCIOJIb3YA (I)I/ISI/I‘-ICCKI/IC
BEJIMYMHBI  (TEMIIeparypa, BHYTPCHHsSSI DHEPTUs, KOJHYECTBO TEIUIOTHI, yIelbHas



TEIUIOEMKOCTh ~ BEIIECTBA,  yJeNbHAas  TEIUIOTa  IUIABJICHUS,  yAelbHas  TerioTa
napooOpa3oBaHus, yeIbHAsI TETIOTA CTOPAHUS TOIUTHBA, KO3 PUITMCHT MOIE3HOTO ACHCTBUS
TEIUIOBOM MAIlIMHBI, OTHOCUTEJIbHAS BJIAXXHOCTh BO31yXa, MIEKTPUUECKHM 3aps/l, Cuia TOKa,
JNEKTPUYECKOE HAINPSKEHHE, COMPOTHUBICHWE NPOBOJHMKA, YAEIbHOE CONPOTUBJICHHE
BEIIECTBa, pab0Ta U MOILTHOCTH JEKTPHUUECKOT0 TOKA), IPU OMMCAHUM MTPABUIILHO TPAKTOBATH
(1)PI3I/I‘-IGCKI/Iﬁ CMBICJI HCIIOJIB3YCMbBIX BCJIIMYHH, 0603Haqu1/1;1 U CAUHHUIIBI (bI/I?)I/I‘IeCKI/IX
BEJIMYMH, HAXOAUTh (POPMYIIBI, CBA3BIBAIOUINE NAHHYIO (PU3MUECKYIO BEIWYHHY C APYTUMH
BEJIMYMHAMU, CTPOUTDH IPapUKU U3y4YEHHBIX 3aBUCUMOCTEN (DU3UUECKUX BEJIUYUH;
XapaKTepu30BaTh CBOMCTBA Tel, (hU3HUECKHUE SBICHHUS M IMPOLIECCHI, UCIOIb3YS OCHOBHBIC
MOJIOKEHUS ~ MOJIEKYJISIPHO-KMHETUYECKOW  TEOpUU  CTPOEHHUS  BEIIECTBA,  MPHUHIIMII
CYMEPIIO3UINH MOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsiia, 3aKkoH Oma st
yuacTka memnu, 3akoH JDkxoyns—JIeHna, 3aKoH COXpaHEHHWs SHEPruM, MPH 3TOM J1aBaTh
CJIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3allMCHIBATH €0 MATEMATHUYECKOE BhIPAXKECHHE,
O0BSACHATH (PU3MUECKHE MPOIECCHl U CBOMCTBA Tell, B TOM YHUCIIE U B KOHTEKCTE CUTyallul
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BhISIBISITh MPUYMHHOCIECICTBEHHBIE CBSI3U, CTPOUTD
00BsicHeHUE U3 1—2 JIOTMYECKUX MIaroB ¢ OMOpoi Ha 1—2 M3y4YEeHHBIX CBOWCTBA (PU3UYECKUX
SIBTICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIC 331a4 B 2—3 JEHCTBHS, HCIIONIB3Ys 3aKOHBI M (HOPMYJIBI, CBS3BIBAIOIINE
du3HYeCKre BEIMYMHBI: HA OCHOBE aHAJIM3a yCJIOBHS 33JIa4M 3alMCHIBATh KPATKOE YCIOBUE,
BBbIABJIATE HEAOCTATOK JAaHHBIX [JId PCHICHUA 3adadu, BI)I6I/IpaTB 3aKOHbI " (1)OpMy.IH)I,
HEoOXOoauMBbIe JUIs €€ pellleHusl, IPOBOAUTh PAacUYEThl U CPaBHUBATH MOTYUYEHHOE 3HAUYCHUE
bu3nYeCKOil BETUYMHBI C U3BECTHBIMU JAHHBIMU;

pacrio3HaBaTb HpO6J’IeMI)I, KOTOPBIC MOXXHO PCIINTH IMPU ITOMOIIA q)HSI/I‘IeCKI/IX METOIO0B,
UCIIONB3YSl OMHUCAHHUE HCCIEeIOBAaHUS, BBIACIATh MPOBEPSIEMOE MPEANOI0KEHUE, OIIEHUBATh
MMPaBUJIBHOCTDb MMOPAAKa MPOBCACHUA UCCIICA0OBAaHMs, 1€J1aTh BBIBOIBI,

MPOBOAMTH OMBITHI 110 HAOMIOACHUIO (PU3NYECKUX SIBICHUN WM (U3NYECKUX CBOMCTB Tel
(kanwIIsipHbIE SIBJICHUS, 3aBUCUMOCTbH JABJIEHUS BO3/AyXa OT €ro o0bEéma, TemrepaTyphl,
CKOPOCTH TIpollecca OCTBIBAHHMS W HArpeBaHUsS TpPHU HU3IYYCHHH OT I[BETa H3JIydarolei
(mornomaroieii) MOBEpXHOCTH, CKOPOCTh MCIApEHHUs BOJBI OT TeMIIepaTyphl KHAKOCTH U
IO €€ TMOBEPXHOCTH, IEKTPU3ANHUS T U B3aUMOICHCTBHE DJICKTPHUSCKUX 3apsIOB,
BSaHMOHGﬁCTBHe IMOCTOSAHHBIX MAr"HvMTOB, BHU3yallW3allid MArHUTHBIX HOJIEH TOCTOSHHEIX
MarHuTOB, IEHCTBUS MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, CBOHCTBA dJIEKTPOMArHHTa,
CBOMCTBA  DJIEKTPOABHUTATENsl IMOCTOSHHOTO TOKa): (GOPMyIUpOBaTh  MpOBEpsieMbie
MIPEIITOJIOKEHUS, COOMpaTh YCTAHOBKY W3 TPEUIOKEHHOTO 00OPYIOBAHHS, OIUCHIBATH XOJI
ombITa U (POPMYIHPOBATH BHIBOBL;

BBITIOJHATH MPSIMbIe U3MEPEHUsT TeMIIePaTypbl, OTHOCUTEIHHON BIAKHOCTU BO3JyXa, CHIIBI
TOKA, HANPsKCHUA C HCIOJb30BAHHUEM AHAJIOTOBBIX HpI/I60pOB U JaTYUKOB (1)I/ISI/II-IGCKI/IX
BEJIMYMH, CpaBHUBATh pE3yNbTaThl M3MEPEHHH C Yy4&€TOM 3aJaHHOW aOCOIIOTHOM
MOTPEIIHOCTH;

MIPOBOJIUTh HKCCIICIOBAHWE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYMHBI OT JAPYrod ¢
HCIIOJIb30BAHUCM IIPAMBIX H3MepeHHﬁ (3aBI/ICI/IMOCTB COIIPOTUBJICHUA TTPOBOAHHKA OT €TO
JUIMHBI, IUIOMAJAM TIONEPEYHOT0 CEYEHUS M YAEJIbHOTO CONpPOTHBICHUS BELIECTBA
MPOBOJAHMKA, CHUJIBI TOKAa, WAYIIETO 4Yepe3 MPOBOJHUK, OT HAMNpsOKEHUs Ha MPOBOJHUKE,
HUCCIICO0OBAaHUC IOCJICO0OBATCIIbHOI'O u napaJjijieJIbHOT'O COGI[I/IHGHI/Iﬁ HpOBOI[HI/IKOB)Z
IUIAHUPOBATh HCCIIEOBAHUE, COOMpAaTh YCTAaHOBKY M BBIIONHATH H3MEPEHHS, CIEIys



IPEUI0KEHHOMY IUIaHy, (PUKCUPOBATH PE3yIbTAThI HOJIYYEHHOW 3aBUCIMOCTH B BUJI€ TaOJIHI
U rpauKoB, enaTh BBIBOBI 110 PE3yIbTaTaM HCCIICIOBAHNUS;
IOPOBOJIUTH KOCBEHHBIC M3MEpeHHUs (U3UUECKUX BEIUUMH (yAelbHAs TEIIOEMKOCTD
BEILIECTBA, CONPOTUBJICHUE IPOBOJHUKA, PabOTa M MOIIHOCTh 3JIEKTPHUYECKOTO TOKA):
IUTAHUPOBATh U3MEPEHUs, COOMPATh HIKCIIEPUMEHTANIbHYIO YCTAHOBKY, CIIEYs PEII0KEHHOM
UHCTPYKLIUHU, U BBIYUCIIATH 3HAUYCHUE BEIUYMHBI;
cOOJIIO/IaTh MpaBHJia TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a00opaTOpHBIM 000pYIOBaHHUEM;
XapakTepu30BaTh MPUHLMIIBI JEHCTBHUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB C
ONOpOI Ha MX OmMcaHUs (B TOM YHCIE: CUCTEMa OTOIUICHHs JOMOB, TMIPOMETp, IapoBas
TypOHHa, aMIIEpMeTp, BOJIBTMETP, CUETUUK NIEKTPUUECKON IHEPTUH, FTTEKTPOOCBETUTEIIbHBIE
puOOpbI, HarpeBaTENbHbIE AIEKTPOIPUOOPHI (IIPUMEPHI), FJIEKTPUUECKUE IPEJOXPAHUTENH,
AIIEKTPOMArHuT, 3JEKTPOABUIATEIb MOCTOSIHHOIO TOKa), MCIOJb3ysl 3HAHUS O CBOMCTBax
bu3nueckux sBICHUH U HEOOXO UMbl (PU3UYECKHE 3aKOHOMEPHOCTH;
pacrio3HaBaTh IPOCTbIE TEXHUUECKUE YCTPONCTBA U M3MEPUTENIbHbBIE IPUOOPHI IO CXeMaM U
CXEMaTHYHbIM PHUCYHKaM (KUJKOCTHBIH TEPMOMETp, TEpPMOC, IICUXPOMETp, TUTPOMETP,
JBUTATE€b  BHYTPEHHETO CrOPaHMs, DJIEKTPOCKOI, pEOCTar), COCTaBIATh CXEMBI
AIIEKTPUYECKUX IIeNel C MOCIeA0BaTeNbHBIM U MapalieIbHbIM COEAMHEHHUEM 3JIEMEHTOB,
pasyinyas ycJIoBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUUECKUX LEMeH;
IPUBOAUTH MPUMEPHI (HAX0IUTh UH(OPMALIHIO O IPUMEPax) NPAKTUYECKOTO HCII0JIb30BAHMS
¢u3nyeckux 3HAHUI B TIOBCEAHEBHOM KM3HM i obecrieyeHus O€30MaCHOCTU IpH
oOpamieHun ¢ npuOopaMM W TEXHUUYECKUMH YCTPONCTBAMHU, COXpPAHEHUs 370pOBbi U
COOJIIOJIEHHSI HOPM 3KOJIOTMYECKOI0 TIOBEJICHUS B OKPYKaIOIIEH Cpeie;
OCYIIECTBIISATh MOUCK HMH(pOpManuu (usnueckoro cojepkanusi B MHTepHeTe, Ha OCHOBE
UMEIOIMXCA 3HAHUKH W TyTéM CpPaBHEHUS JOMOJHHUTENBHBIX WCTOYHHKOB BBIACTIATH
UHPOPMALINIO, KOTOPAst SBJISETCS MPOTUBOPEUNBOM MM MOKET OBITH HEIOCTOBEPHOM;
UCMOJIb30BaTh NPU BBHIMOJIHEHUH Y4YE€OHBIX 33JaHUN HAY4YHO-TIONMYJSIPHYIO JIUTEpaTypy
(¢u3nYeCKOro cojiep:kaHus, CIpaBOYHbIE MaTepHalbl, pecypchl cetu MHTepHeT, BianeTh
npuéMaMM KOHCIIEKTUPOBAHMS TEKCTa, NMpeoOpa3oBaHUs MHPOPMALMU U3 OJHOM 3HAKOBOM
CHCTEMBI B IPYT'YIO;
co3/1aBaTh COOCTBEHHbBIE MMCbMEHHBIE U KPaTKUE YCTHBIE COO0IIEeH!S, 0000111ast HH(OpMaLIUIO
13 HECKOJIbKAX MICTOYHUKOB (PU3NIECKOTO COJCPIKAHNS, B TOM YUCIIE ITyOIMIHO MTPEICTABISATh
pe3yNnbTaThl TMPOEKTHOW WM HCCIEAOBATEIbCKON NEATEeIbHOCTH, HPU STOM TIPaMOTHO
UCMOJIb30BaTh W3YYEHHBIH TMOHATUHHBIA ammapaT Kypca (U3UKH, CONPOBOXKIAThH
BBICTYIIJICHUE TPe3eHTallueH;
IIPY BBITIOJTHEHUH YIEOHBIX TPOSKTOB M HCCIIEIOBAHUH (PU3NIECKHUX TIPOIIECCOB PACTIPEICTISTh
0053aHHOCTH B TIpyINIe B COOTBETCTBHUM C TIOCTaBIEHHBIMH 3a/ladaMH, CIEIUTh 3a
BBINTOJIHEHUEM TIJIaHA JISHCTBUN W KOPPEKTHPOBATH €0, aJIeKBATHO OIEHUBATH COOCTBEHHBII
BKJIQJI B IEATEIILHOCTH TPYIIIEI, BEICTPAUBAaTh KOMMYHHKATHBHOE B3aUMOICHCTBHE, TPOSIBIISSL
TOTOBHOCTb pa3periaTth KOH(PIUKTHI.

K xonuy oOyueHuss B 9 Kjacce mpeaMeTHbIE pe3ylbTaThl HA 0a30BOM YPOBHE JIOJIKHBI

OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:

UCIIONIB30BaTh  IOHATHUS: CUCTEMa  OTCUY€Ta, MaTepUallbHAas TOYKA, TPAEKTOpHs,
OTHOCUTEIIbHOCTh MEXaHHWYEeCKOro JBIKeHUus, aeopmarus (ympyras, IUIacTHYecKast),
TPEHUE, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh U NEPErpy3KH, LIEHTP TSHKECTH,
abcomoTHO TBEPAOE TENO, IEHTP TSHKECTH TBEPIOrO Tejla, paBHOBECHE, MEXaHHMYECKUE
KoJIeOaHUsI U BOJIHBI, 3BYK, MH(PPA3BYK U YyJIbTPa3BYK, JIEKTPOMAarHUTHBIC BOJHBI, IIKaja



3JIEKTPOMAarHUTHBIX BOJH, CBET, OJIM30PYKOCTb U JAJIBHO30PKOCTh, CIEKTPBl UCIYCKAHUS U
HOTJIOIIEHMs, anb(da, 6eTa- U raMMa-u3IydeHUs, H30TOIIbI, epHas SHEPTeTUKa;

pa3iauuaTh sBIEHUS (PAaBHOMEPHOE M HEPABHOMEPHOE IPSMOJIMHEHHOE JIBUYKEHHE,
PaBHOYCKOPEHHOE TPSMOJIMHEWHOE JBHXXEHHE, CBOOOIHOE TMaaeHHE TeJ, PaBHOMEPHOE
JBYDKEHUE 110 OKPY)KHOCTH, B3aMMOJICHCTBHE TeJl, pEaKTUBHOE JIBUXKEHHE, KoJjeOaTelbHOoe
JBIDKEHUE (3aTyXaloll¥e U BBIHYKICHHbIE KoseOaHMsI), pe30HAHC, BOJHOBOE JIBUXKEHHUE,
OTpakKeHHE 3BYyKa, NMPSMOJIMHEHHOE pPACIpPOCTPAHEHUE, OTPAKEHUE U IPEJIOMIICHUE CBETA,
MOJTHOE BHYTPEHHEE OTPAaXCHUE CBETA, Pa3JIOKEHHE OEeNOoro CBETa B CIEKTP M CIOXKECHUE
CHEKTPAJIbHBIX IIBETOB, TUCIEPCHsI CBETA, €CTECTBEHHAs! PaJIMOAKTUBHOCTh, BOSHUKHOBEHUE
JUHEWYaTOro CIEKTpa M3JIy4eHMs) IO ONMCAHUI0 UX XapaKTEpHBIX CBOWCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PH3HUECKOE SBICHNUE;

pacrno3HaBaTh MPOSBICHUE W3YYEHHBIX (PU3UUECKUX SIBJICHUI B OKpY’KarolleM MUpe (B TOM
yrcie GU3NIEeCKHue SBICHHS B MIPUPO/IE: PWIHNBEI U OTJIMBBI, ABIKeHHE MaHeT COTHEYHON
CUCTEMBI, PEAKTHBHOE JIBJKEHUE >KUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB >KHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, IIyHaMM, 3XO, L[BETa TeJl, ONTUYECKUE SBJICHUS B
npupoje, OHONoruyeckoe IeHCTBHE BUIMMOIO, YJIbTPa(HUOIETOBOIO M PEHTTEHOBCKOTO
U3TYyYCHUH, ©CTECTBEHHBIH paAMOAKTHUBHBIA (OH, KOCMHYECKHE JIy4d, PaJNOAKTHBHOE
U3ITy4YeHUE NPUPOJHBIX MHUHEpAJIOB, JACUCTBHUE DPAJMOAKTUBHBIX H3JIYyYEHUN Ha OpraHu3M
4eJOoBEKa), NpPU ATOM NEPEeBOJUTh NPAKTUYECKYIO 3a7auyy B Yy4eOHYIO, BBLACIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBICHUH;

ONMCHIBaTh M3y4YEHHBIE CBOMCTBa Tel U (U3MUECKUE SIBICHHS, HCIONB3Yys (U3HUYECKUe
BEJIMYMHBI (CpeHssl M MIHOBEHHas CKOPOCTb Tejla IpHU HEPaBHOMEPHOM JIBUXKEHUH,
YCKOpEHUE, MepeMeIlleHue, MyTh, YIJIoBasi CKOPOCTb, CHJIa TPEHHUS, CHJIa YIPYrocTH, CHIa
TSKECTH, YCKOpEHHE CBOOOJHOIO MaJEeHMs, BEC Teja, UMILYJIbC Telda, UMITYJIbC CHJIBL,
MexaHudeckass paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEpPrus Tejia, IOAHATOrO Haj
MOBEPXHOCTBIO 3€MJIM, IIOTEHIIUAJIbHASL YHEPTUS CKATOW NMPYKUHBI, KHHETUYECKasi SHEPTHUs,
MOJIHAs MEXaHWYecKasl dHEprus, Mepruoj M 4YacToTa KoyieOaHWi, JJIMHA BOJHBI, TPOMKOCTh
3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, MOKa3aTeb MPEIOMIICHUS CpPe/bl), IPU OMHCAHUU
NPaBUWIbHO TPAKTOBaTh (DU3MYECKHH CMBICI HCIOJIb3YEMbIX BEJIWYMH, OOO3HAYEHUS WU
€IMHULBI (PU3NYECKUX BEJTMUUH, HAXOAUTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO
BEJIMUMHY C JPYTMMH BEIMUYMHAMH, CTPOUTH I'paKi U3yUYE€HHBIX 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYUH;

XapakTepu30oBaTh CBOMCTBa TeJ, (PU3MUECKHE SBJIEHUS U TNPOLECCHl, UCIONb3YsA 3aKOH
COXpaHEHHUsI SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHLUI CYNEPIIO3ULIUN CHII, TPUHLIUIT
oTHOocuTeNnbHOCTH ['anmunes, 3akoHbl HpBIOTOHA, 3aKOH COXpaHEHMs] HMITYJIbCA, 3aKOHBI
OTpaXEHMsI M IIPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHUs 3aps10BOTO0 U MAaCCOBOT'0O YHMCEN IIPH
AJIEPHBIX PEAKIMSIX, IPH ITOM JIaBaTh CIOBECHYIO (JOPMYJIUPOBKY 3aKOHA U 3aIMCHIBATH €T0
MaTeMaTUYECKOE BhIPAKEHUE;

OOBSICHATH (PpU3MYECKHE MPOLIECCH U CBOWCTBA TeJ, B TOM YHCIE U B KOHTEKCTE CHUTYaIHii
IPAaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATh MPUYUHHO-CIEACTBEHHBIE CBS3H,
CTpOUTh OOBSICHEHHE M3 2—3 JIOTMYECKHX IIaroB ¢ OMOpPOM Ha 2—3 M3y4YEHHBIX CBOWCTBA
bu3nUecKux SBICHUH, GPU3NIECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3a7aud (OMUpAIONIUECs Ha CUCTEMY M3 2—3 ypaBHEHHWM), HCIOJb3YS
3aKOHBI M (DOPMyJIbI, CBSI3bIBAIOLIME (PU3MUYECKHE BEIWYMHBI: Ha OCHOBE aHAIN3a YCIIOBHS
3aJjaul 3alUChIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEAOCTAIONIUE WU U30BITOUYHBIE JJaHHbIE,



BbIOMpaTh 3aKOHBI U (OPMYJIbI, HEOOXOJUMBIE IJs pEIICHUs, MPOBOJIUTH Ppacd€Thl U
OLICHUBATh PEATTMCTUYHOCTD MOJyYCHHOTO 3HaUCHUS (PU3MUECKON BEIINYHHBI,

pacrio3HaBaTth MpPOOJIEMbI, KOTOPhIE MOXHO PEIIUTh NPU MOMOLIM (U3UUYECKUX METOOB,
UCIIOJIb3YSl OIIMCAHUE HCCIIEO0BaHUs, BBIIEIATh IPOBEPAEMOE IMPEAINIONOKEHUE, OLIEHUBATh
MPaBWIBHOCTh TMOPSIKA MPOBEACHUS HCCIEIOBaHUS, JielaTh BBIBOJABI, MHTEPIPETUPOBATH
pe3yJbTaThl HAOJIOIEHUH U OIBITOB;

IPOBOJUTH OIBITHI 1O HAOIIOACHHUIO (PU3MUYECKUX SBICHUN MM (PU3MYECKHX CBOWCTB TeI
(u3yuenue BTOporo 3akoHa Hpl0TOHa, 3aKOHA COXpaHEHUS! SHEPTHH, 3aBUCUMOCTD MEepPHOJa
KOJIeOaHUH MPYKMHHOTO MasiTHUKA OT MAcChl rpy3a U )KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb
OT aMIUIATYABl MaJbIX KOJ€OaHUM, MPSAMOJIMHEHHOE pacIpOCTpaHEHUE CBETA, Pa3JIOKEHUE
0enoro cBeTa B CHEKTpP, U3YYCHHE CBOMCTB M300pa)KeHHs B IUIOCKOM 3€pKaje U CBONCTB
nU300paxKeHus MpeAMeTa B coOMparollel JHMH3e, HAONIO/IEHUE CIUIOMIHBIX M JIMHEHYaThIX
CIIEKTPOB HM3JIYUCHHUS): CAMOCTOSTEIILHO COOMpPATh YCTAHOBKY W3 HM30BITOYHOrO Habopa
000pyI0BaHUsl, ONMCHIBATh XOJ] OIBITA U €r0 PE3yIbTaThl, (HOPMYIHUPOBATH BHIBOIBI;
MPOBOAUTH MPHU HEOOXOJUMOCTH CEPHUI0 MPSIMBIX MU3MEPEHUN, OMpeesiss CpelHee 3HAaUCHHe
U3MepIeMOil BeTHUUHBI (POKYCHOE pacCTOsIHHE COOMpAIOLIe JTHH3bI), 000CHOBBIBATH BBIOOD
crioco0a u3MepeHus (M3MEPUTEIIBHOTO MPUO0pa);

MPOBOAMTDH UCCIIEOBAHHUE 3aBUCUMOCTEN (PU3MUYECKUX BEITMYUH C UCIOJIB30BAHUEM TMPSMBIX
U3MEpEeHUil (3aBUCUMOCTh MYTH OT BpPEMEHU IpPU PABHOYCKOPEHHOM JBIKEHUU 0e3
HAYaJIbHOM CKOpPOCTH, MepHoja KojeOaHUN MaTeMaTHUYeCKOro MasTHUKA OT JUIMHBI HUTH,
3aBUCHUMOCTH yIJia OTPaKEHUS CBETA OT yTIJjla NaJACHUsI U yIJia IPEIOMIIEHMS OT YIJla MaJeHUs]):
IUIAHUPOBAaTh  MCCIEAOBAHMUE, CaMOCTOSITEIbBHO coOMpaTh yCTAaHOBKY, (PUKCHpPOBATh
pe3ysbTaThl MOJYYEHHON 3aBHCUMOCTH (PU3MYECKHX BEIMYMH B BHJE TaONMIl U TrpadUKOB,
JieNIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIIEJOBAHUS;

MPOBOAUTH KOCBEHHbIE M3MEpPEHUsI (PU3NUECKUX BEIUYMH (CPEAHSISI CKOPOCTh U YCKOpEHHUE
Tela NPU PABHOYCKOPEHHOM JBMKEHHH, YCKOpPEHHE CBOOOJHOIO MajeHus, >KECTKOCTb
NPYXHUHBI, KOAG(GULUEHT TPEHUS CKOJIbKEHHS, MeXaHn4yeckasi paboTa U MOIIIHOCTb, 4acTOTa
U Tepuoj KoleOaHMH MaTeMaTH4YecKoro M IMPY)KMHHOTO MAasTHUKOB, OINTHYECKas CHJa
coOuparonied JIMH3bI, PaAMOAKTHBHBIN (OH): TUIAHMPOBATH HM3MEpPEHHs, COOHpaTh
HKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIIIOJHATH W3MEPEHMs], CIEAys NpeIoKEHHON
UHCTPYKIUH, BBIYUCIATH 3HAUEHNE BEJIMYUHBI M aHAIM3UPOBATh MMOTYYEHHbBIE PE3YJIbTAThI C
y4€TOM 3aJaHHOU MTOTPELTHOCTH U3MEPEHUN;

co0JIr01aTh MpaBHiia TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pyI0BaHHEM;
pa3n4yaTh OCHOBHBIE NMPU3HAKM HM3YYEHHBIX (U3UUECKUX MOJEJeH: MarepuanbHas TOYKa,
a0COIOTHO TBEPJOE TENO, TOUEUHBIM MCTOYHMK CBETA, JIy4, TOHKAas JIMH3a, IUIaHETapHas
MO/JIeJIb aTOMa, HYKJIOHHAsl MOJIE€Ib AaTOMHOTO f]Ipa;

XapaKkTepu30BaTh MPUHIMIIEI JT€HCTBUSA M3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOWUCTB C
ONOpOM Ha MX ONMCAHMA (B TOM YHUCIE: CIIUJOMETpP, NAaTUMKHU IOJOKEHUS, PACCTOSHUS U
YCKOpPEHUS, pakeTa, HXOJIOT, OYKH, MEepUCKON, QoTroanmapaT, ONTHYECKHE CBETOBO/IbI,
CIEKTPOCKOI, JO3UMETp, kamepa BunbcoHa), ucnonb3ys 3HaHUS O CBOMCTBaX (pU3NUYECKUX
SIBJICHUH ¥ HEOOXO0IUMBbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMAaTHYHbIE PUCYHKHM M3YyYEHHBIX TEXHUYECKHX YCTPOWCTB,
U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMYECKHX IPOLECCOB IMPH pELICHUH Yy4eOHO-
NPAaKTUYECKHX 33/1a4, ONITUYECKUE CXEMBI JJIsl TOCTPOCHUS N300paKEHUH B INIOCKOM 3€pKajie
U coOuparoie JuH3e;



IPUBOANUTH PUMEPHI (HAXOIUTh MH(OPMALMIO O IPUMEPaX) MPAKTUYECKOTO UCIIOIb30BaHU
¢u3nyeckux 3HAHUI B TIOBCEAHEBHOM KM3HM A obOecnieyeHus O€30MaCHOCTH IpH
oOpamieHun ¢ mpuOoOpaMM W TEXHHUYECKUMH YCTPONCTBAMM, COXpPAaHEHHS 370POBbI U
COOJIIOIEHHSI HOPM 3KOJIOTMYECKOI0 IIOBEJCHUS B OKPYKaIOILIEH Cpeie;

OCYLIECTBIIATh  MOUCK HHpopManuu  ¢uzndeckoro conepxkanuss B  MHTepHere,
CaMOCTOSITENIbHO  ()OPMYJIHMPYS TOUCKOBBIA  3ampOC, HAXOMUTh IyTH OIpPEACIICHUS
JOCTOBEPHOCTH  IOJIyYeHHOM HMH(POpPMALMM HAa OCHOBE MMEIOLUXCA 3HAHUM U
JIOTIOJTHUTEIIbHBIX UCTOYHHUKOB;

UCTOJIb30BaTh TPU BBHIMOJHEHUH YYE€OHBIX 3a/JaHUl HAyYHO-TIOMYJISPHYIO JUTEpaTypy
(Gu3n4ecKoro cojiep)kaHus, CIpaBOYHbIE MaTepualbl, pecypchl cetu MHTepHeT, BianeTh
npuéMamMH KOHCIIEKTUPOBAHHS TEKCTa, NMpeoOpa3oBaHusi WHPOPMALUU U3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO3/1aBaThb COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOILEHHUS Ha OCHOBE HMH(pOpMAIMU U3
HECKOJIbKUX MCTOYHUKOB (PU3NYECKOT0 COJEpXaHMs, MyOJIMYHO MPEACTaBIATh Pe3yIbTaThl
IIPOEKTHOM MIIM MCCIEN0BATENIbCKOW IESITEIBHOCTH, IIPU ITOM I'PAaMOTHO MCIIOJIb30BaTh
U3yYCHHBI TIOHATHHHBIA ammapaT HW3y4yaemMoro paszuena (U3UKH M CONPOBOXKIATH
BBICTYIUICHHE TIPE3CHTAIMEH ¢ y4ETOM 0COOCHHOCTEH ayAUTOPUH CBEPCTHUKOB.



8 KJIACC (2 yaca B HeaeJ10, Bcero 68 yacon)

KoanyecTBO yacos JJ1eKTPOHHBIE OcHOBHBIE BUABI AeSITeIbHOCTH OcHoBHBIC
N | HanMeHoBaHue (uudpoBbIe) obyqalonmxcs HANpPABJIEHHs
/ Pa3aeioB U TEM KonTtpoasnbie | [IpakTHyeckue 6 .
n/n T — Bcero paBoTsI paBoTbHI oOpasoBaTe/ILHbIE BOCIIMTATEILHOI
pecypcsl JeSITeJbOCTH
Paspnea 1. TenioBble siBJIeHUS
11 CrtpoeHue u 7 bubmuoreka IIOK O060CHOBaHKE IIPABHUJI H3MEPEHUS 3,4,5,6,7
"™ | cBOJICTBa BELIECTBA https://m.edsoo.ru/7f4181ce | remneparypsl; CpaBHEHHE Pa3IMIHBIX
CII0CcOO0B U3MEPEHNUs U LKA 1,3,8
Temnepartypsr; Habmonenue n
00BsICHEHHE ONBITOB,
JEMOHCTPUPYIOIIUX U3MEHEHHE
BHYTPCHHEH PHEPIHH TeJIa B PE3yJIbTaTe
Teruronepeaadn U padboThl BHEIITHUX CHIT,
Hab6mroaenue u 00bsICHEHHE OIBITOB,
12 TemioBbie 1 1 5 Bu6mmorexa LIOK 00CYKJICHHUE TTPAKTHUSCKUX CUTYaIUH,
HPOLIECCHI https://m.edsoo.ru/7f4181ce | AEMOHCTPUPYIOLUIMUX PA3TUIHBIC BU/IbI
TeIuUIonepeaadu: TeTIONPOBOTHOCTD,
KOHBEKIIUIO, u3nyuenue; Mccnenoranue
SIBIIGHUS TETJIOOOMEHA TpH
CMEILIMBAaHUU XOJOIHOM U ropsauei
BOJibI; HaOroieHne ycTaHOBJICHHS
TEIIOBOTO PAaBHOBECHUS MEXTy ropsiuei
M XOJIOTHOM BOJIOM;
Hroro mo pazneny 28
Pasznen 2. DaekTpuueckre U MArHUTHbIE SIBJIEHUSI
DJIeKTpUYECKUE Habuonenue u nposeaenue onsitoB 1o | 4, 5, 6, 8
3apsbl. ANIEKTPU3ALIUU TEJl TIPU
2.1 3aI;HiLKeHHLIe Tena 7 1 brbmmorexa LIOK COHpI/ﬁ(OCI-]I-IOBeHI/II/I HpPIH,Z[YKL[Heﬁ‘
https://m.edsoo.ru/7f4181ce ’
U UX Hab6mronenue u o0bsicCHEHHE
B3aNMOJICHCTBHE B3aMMOJENCTBUSI OJHOMMEHHO U
29 ITocrosHHBII 20 1 7 bubnuoreka [JOK Pa3HOMMEHHO 3apsDKCHHBIX Tel, 3,4,5,6,7
" | DIEKTPUYECKHUI TOK https://m.edsoo.ru/7f4181ce | OObsACHEHHE NPUHIKITIA IEHCTBUS 5
23 MarHUTHBIC 5 . r BuGmuorexa [OK anexkTpockomna; OObsICHEHNE SABICHHUH 1,38
SIBIICHUS] https:/m.edso00.ru/7f4181ce | >CXTPH3AIMH LK CONPHKOCHOBCHHIH
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TCI U I/IH,ILYKHI/Ieﬁ C UCITIOJIB30BAHNEM
3HAHUM O HOCUTEILIX DJICKTPUYCCKUX
3apA0B B BEIICCTBE, Pacno3naBanue u

2,4,6,8

24 DIIeKTpOMarHUTHAS 4 bubmuoreka [IOK 00BSICHEHHE SIBIICHUN DJICKTPHU3AITIHN B
WHTYKIIHS https://m.edsoo.ru/7f4181ce | moBceaneBHOIt *xu3Hu; Habmoaenue u

00BSICHEHHE OITBITOB, UILTIOCTPUPYIOIINX
3aKOH COXPaHEHHS dIICKTPUIECKOTO
3apsija;

Hroro mo pasaeny 37

PesepBHOE BpeMs 3

OBIIEE

KOJIMYECTBO

YACOB IIO 68 145

[TPOI'PAMME



https://m.edsoo.ru/7f4181ce

9 KJIACC (2 yaca B HejaeJ10, Bcero 68 yacon)

KoanuecTBO yacon DJIeKTPOHHbIE OcHoOBHbIE BHbI AeSITEIbHOCTH OcHOBHbBIE
N | HanMeHoBaHue (undposbie) obyaalonmxcs HANpaBJIeHHs]
/ Pa3aeioB U TEM KonTtpoasnbie | [IpakTnyeckue 6 .
n/n T — Bcero paBoTsI paGoThi oOpasoBaTeabHEIC BOCIINTATEILHO
pecypcsbl JEeATENbHOCTH
Pasznen 1. Mexanuueckue siBJeHUS
MexaHn4geckoe HaGnronare 1 onuceiBath ABwxenue ten | 4,5, 6, 8
11 | ABWKEHHE M 10 1 Bubnunoreka [IOK B Pa3JIMYHbIX CUCTEMAX OTCYETA.
CIOCOOBI €ro https://m.edsoo.ru/7f41a4a6 | MccrnemnoBaTh 3aBUCUMOCTb KOOPAUHATHI
OITMCaHHMS OT BpeMEHH. DKCIIEPHUMEHTAIBHO
19 BsaumoneiictBue 20 1 3 bubmuorexa LIOK OIPENCIIATE CKOPOCTh PABHOMEPHOTO 3,4,5,6,7
Ten https://m.edsoo.ru/7f41ad4a6 | ABKCHHL. HPGHCTaBHHTBUp%yHBTaTH
WU3MEPCHHI U BBIYUCIICHUI B BUJIE 138
Tabuui ¥ rpagukoB. YUTaTh TAOIHIIB 1 T
rpaduku. PaccunuThiBaTh MyTh, CKOPOCTH
U YCKOPEHHUE TeJia MPU
PaBHOYCKOPEHHOM TPSIMOIHHEHHOM
IBrKeHnH Tena. OnpenensiTh
13 | 3aKoHbl 10 3 Brbmiorexa LIOK NPOIACHHBII ITyTh H YCKOPEHHE
COXpaHEHHUS https://m.edsoo.ru/7f41a4a6 | ;ppxerus o rpaduKy 3aBHCHMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBUKCHHUS OT
BpeMeHu. Pemars 3agaun. BeiOupats
MHEPIHAIHHYIO CUCTEMY OTCUETa B
3aJIaHHBIX CUTYaIIUAX.
Hroro mo pazneny 40
Pa3nen 2. Mexanuueckne K0JeO0aHUs H BOJTHDI
21 Mexanngeckne 7 3 bubmoteka [IOK OOBACHATH TpoIIeCChl KoneOaHuit 2,4,6,8
" | xoneOaHUS https://m.edso00.ru/7f41a4a6 | HUTSHOTO M IPYKUHHOTO MasTHHKA.
Hccnemoarh 3aBUCUMOCTD IIEPHO/IA 4,5,6,8
KO0JIEOAHMI MasTHHKA OT €T0 JUIMHEI 1
2.2 Mexanuueckue 8 1 3 bubsmorexa LIOK AMIIJIMTY bl kosebannii. UcciaenoBars
BOJIHBL. 3BYK https://m.edsoo.ru/7f41a4a6 3AKOHOMEPHOCTH KONIeGAHHH Tpy3a Ha
MIPYXKHUHE.
HWroro 1o pasuerny 15
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Pa3jien 3. DiieKTPOMArHUTHOE 10J1€ M 3JTeKTPOMATHUTHbIE BOJIHbI

OOBSACHATD IOCPEACTBOM YETO 3,4,5,6,7
OCYIIECTBIISCTCS MAarHUTHO®
B3aumojieiictBue. [Ipumenenue Ha
MIPaKTHKE 3aBUCUMOCTH HaIpaBIICHUH
DNEKTPOMarHuTHOE JUHUH MAarHUTHOTO ITOJI TOKA OT
31 |monen 6 2 bubmuoteka LIOK HaIPaBJICHUS TOKa B TIPOBOTHUKE.
JIIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41a4a6 | DxcriepuMEHTAIbHOE H3YUCHUE SBICHHS
BOJTHBI ANEKTPOMArHUTHON HHYKITHH.
BKCHCPI/IMCHTEUIBHO YCTaHOBUTH
3aBUCHMOCTH HaIlPaBIICHUS
WHAYKIIMOHHOTO TOKA OT YCIIOBHH €ro
BO30YKICHUSI.
Hroro mmo pazmeny 6
Paznen 4. CBeTOBBIE SIBJIEHUS
3aK0OHBI OOBACHITH PAAHOAKTUBHOCTH KaK 1,38
4.1 | pacupocTpaHeHHS 6 2 bubmorexa HOK CBI/meTenchB(f[ CJIO)KHOTO CTPOCHUS
https://m.edsoo.ru/7f41a4a6
cBETa aToMa. AHaJTU3UPOBATh MOJICIIH aTOMOB,
JInnse u U3syyenue npuHumna paboThl CYETIHKA | 2 4, 6, 8
4.2 | onTHyeckue 6 3 bubsmorexa LIOK [elirepa. U3yuenue npuHIumna paboTs
HpUGOpEI https://m.edsoo.ru/7f41a4a6 kameps1 Butbcona. Ha6mosierme
CJICJIOB 3JIEMEHTApHbIX yacTull. Pacyer 1,3,8
SHEPTHUH CBSI3U YaCTHII B sTpE.
OnpeensaTh COCTaB aTOMHOTO sIpa
43 Paznoxxenue 6enoro 3 2 bubmoteka [IOK M30TONOB pasINIHBIX SJICMCHTOB.
" | cBeTa B CIIEKTP https:/m.edsoo.ru/7f41a4a6 | 3aMMCHIBATH M YNTATH IPOCTEHIIIIE
SIIEPHBIE PEAKITUH, UCTIONB3YsI 3aKOHBI
COXPaHEHUs JICKTPUUECKOTrO 3apsja U
MacCOBOT'O YHCJIA.
HWtoro 1o pazueny 15
Pa3nen 5. KBanTOBbBIE SIBJI€HUS
Hcnyckanve u HmeTs npeicTaBiIcHHE O COCTABE 4,5,6,8
51 HOI‘J’I};)IHCHI/IC CBeTa 4 1 bubmmorexa HOK CTpOCHI/IE JIIIPOI/ICXO)KJICHI/II/I u Bo3,paCTe
https://m.edsoo.ru/7f41a4a6 i
aTOMOM COJIHEYHOH CUCTEMBI. Y METh
59 Crpoenue 6 1 bubunoreka [IOK TNPUMEHATH (PUBHUCCKUE 3AKOHbI JUIs 3,4,5,6,7

ATOMHOT'O dapa

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

00BICHEHHMS JABWXXCHHSA IIJIAHET
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ConHeyHOM cUCTeMbl. 3HATh, YTO
CYIIIECTBEHHBIMU MTapaMeTpaMu,
OTJIMYAIONTUX 3BE3/IbI OT TUTAHET,

1,3,8

5.3 | ShiepHbie peaxium 7 1 1 bu6nmoreka IJOK SIBJITFOTCST UX MACChl ¥ UCTOYHUKH
https://m.edsoo.ru/7f41a4a6 | suepruu. CpaBHHBATH PU3HUYCCKHEC U
opOHTaTBHBIE TTApAMETPHI TUTAHET
3€MHOH TPYIIIBI C COOTBETCTBYIOIINMHU
rapaMeTpamH IUIaHe
Hroro 1o pazmeny 17
Paznen 6. [loBTOPUTEILHO-00001IAIOINI MOIYJIb
[IpuMeHATh n3ydeHHbIE 3aKOHBI K 4,5,6,8
pelIeHn0 KOMOMHUPOBAHHON 3aJavH.
Pa3BuBaTh MaTeMaTHuyeCcKUe yMCHHA,
IToBTOpeHue u
oGoGmerHe JIOTHECKOE MBILUTEHHE. [IpumensaTs
6.1 | comepxanns kypea 9 2 BI/I6J'I.I/IOT6Ka oK TEOPETHYECKHUI MaTepuan Kypca ais
(usrxa 3a 7-9 https://m.edsoo.ru/7f41a4ab | pemieHus GU3MUSCKHUX 3a1ad.
IaCC JleMOHCTpUPOBaTh 3HAHUS 110 KYPCY
(hm3uKM OCHOBHOI IIKOIEL. Perrath
(hmu3nueckue 3a/1a4M HA IPUMEHEHHE
MOJYYEHHbIX 3HaHu. 11
Hroro no pasaeny 9
OBILIEE KOJIMYECTBO
YACOBTIIO 102 3 27

[TPOTPAMME
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YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

J ®dwusuka, 8 kiace/ [lepeikuna A.B., O0mecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «JIPODAY; AkmonepHoe odmiecTBo «M3aatenbeTBo «IIpocBenieHuney

. ®usuka, 9 kinacc/ [lepeiukun A.B., 'yrauk E.M., O0miecTBoO ¢ orpaHnueHHOR
OTBETCTBEHHOCTHIO «JIPODAY»; AkiimonepHoe obuiectBo «M3aatenbctBo «IIpocBerieHne

METOANYECKHUE MATEPHUAJIBI V1A YUUTEJIA

1. A.B. Ileppbiikun ®@usnka-8 ki1 2017 M. [Ipoda

2. [Tepeimkua A.B. @usnka. 9 kinace. YaeOHUK U1 0011e00pa30BaTeIbHBIX
yupexaenuit . M.:lpoda. 2011

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. Enunas komnekius nu@poBbIX 00pa3oBaTEIbHBIX pecypcoB. — Pexxum nocryna:
http://school- collection.edu.ru

2. [Hudposrie oOpazoBarenbHbIe pecypchl. — Pexxum noctyma:
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