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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3MKe Ha YPOBHE OCHOBHOIO o0mero o0pa3oBaHHS
COCTaBJIEHA HA OCHOBE MOJIOKEHUH M TpeOOBaHUU K pe3yJjbTaraM OCBOCHHUS Ha
0a30BOM YPOBHE OCHOBHOW 00Opa30BaTEIbHON MPOrpaMMbl, MPEACTABICHHBIX B
OI'OC 00O, a Taxxe ¢ yuérom (penepanpHOl paboueii mporpaMMbl BOCTTUTAHUS H
Konenuuu npenogaBanus yueObHoro npeaMera « Ouzmkay.

Conepxanve mporpaMMmbl 1O (U3WKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHON TPAMOTHOCTH OOYYAOMIMXCA W OPraHW3alHi0 H3yUCHUS
(¢v3uKKM Ha ACATENHPHOCTHOW OCHOBe. B mporpamme mo (u3MKE YUHATHIBAIOTCA
BO3MOXKHOCTH YueOHOro mpeamera B peanuzanuu tpedoBanuiit ®I'OC OO0 «
TJTAHUPYEMBIM JIMYHOCTHBIM ¥ METANpPEAMETHBIM pe3yJbTaTaM OOYUEHUS, a TAKKE
MEXKIPEAMETHBIE CBSI3W €CTECTBCHHOHAYWYHBIX YUCOHBIX IMPEIMETOB HA YPOBHE
OCHOBHOT'0 00111er0 00pa3oBaHMus.

[Iporpamma mo ¢u3nke ycTaHaBIMBAET paclpenecHue yueOHOTo MaTeprana
1o roaaM oOydeHus (10 Kjaccam), MpeyraraeT MPUMEPHYIO TMOCIEA0BATEIbHOCTh
WU3YUYCHUS] TEM, OCHOBAHHYIO Ha JIOTHKE PA3BUTHS TPEIMETHOTO COJEPKAHUS W
y4&€Te BO3PAaCTHBIX OCOOCHHOCTEH 00yUarommxcs.

[Iporpamma mo ¢u3uke paspaboTaHa ¢ MEIBIO OKA3aHWUA METOIUYCCKOM
MOMOIIA YYHUTEII0 B CO3JaHUU pabodeil mporpaMMbl MO y4eOHOMY TMPEAMETY C
ucrnonab3oBaHueM obopyaosanus «Touka Poctay.

du3znka ABIACTCS CUCTEMOOOPA3YIOIINM JIJI1 €CTECTBEHHOHAYUYHbBIX YUEOHBIX
MPEAMETOB, TIOCKOJIbKY (DHU3NUECKHAE 3aKOHBI JIEKAT B OCHOBE TIPOIECCOB H
SABJICHUH, W3ydyaeMbIX XUMHCEH, OHOJIOTHECH, acTpoHOMHEH H  (HU3HYECKOH
reorpaduedi, BHOCHT BKJIAJ B €CTCCTBEHHOHAYYHYIO KapTHHY MHPa,
MpEeAOCTaBIseT Haubojee SACHbIE O00pa3lbl MPUMEHEHUS HAyYHOTO METOja
MO3HAHUA, TO €CTh CIIOC00a MOIYUCHHS JOCTOBEPHBIX 3HAHUN O MUPE.

Opmna w3 TIaBHBIX 33734 (PU3HUECKOTO OOpa30BaHMSA B CTPYKTYpe OOIIETo
o0pa3oBaHuA COCTOMT B (POPMUPOBAHWH €CTECTBCHHOHAYUYHOH TPAMOTHOCTH H
MHTEpECa K HAyKe y 00yYarOIIUXCA.

Nzyuenne ¢u3mkn Ha 0a30BOM YpPOBHE TMPEAINONAracT OBJIAJACHHE
CIICYIONUMH KOMTETECHTHOCTAMH, XapPaKTEPU3YIONMIMMH €CTECTBEHHOHAYUHYIO
TPaMOTHOCTD:

e HAy4YHO OOBSICHATH SBJICHUS,

e OIICHUBATH W MMOHUMATH OCOOCHHOCTH HAYTHOTO MCCIICTOBAHUS,

e HWHTEPIPETHPOBATH  JAHHBIE W  WCMHOJB30BATh  HAYYHBIC
JI0KA3aTeIbCTBA /TS TIOJTyUYEHUS BHIBOJIOB.

Hemn wu3ydeHumss (U3MKA HA YPOBHE OCHOBHOIO o00miero oOpazoBaHUA
ompenencasl B Konmenmmu mpenomaBanmst ydeOHOTO mpenmera «Dusmka» B
oOpa3oBarebHBIX oOpram3anuax Poccuiickoit ®Deneparuun, peaau3yroNIux



OCHOBHBIE  00I1€00pa30BaATENIbHBIE MPOTPAMMbBI, YTBEPKAEHHON pelICHUEM
Konnernn Munuctepcrsa npocsenienns Poccutickoit deneparuu (mpoTokos ot 3
nexadbpsa 2019 r. Ne [IK4BH).

Hesn uzyvyenus ¢pusukn:

MpUOOpPETEeHNE HHTEpeca W CTPEMIICHHS OOYyYaroIuXcsd K HayuYHOMY
W3YUCHUKD MPUPOJIBI, PA3BUTHEC HMX HUHTEUICKTYAIBHBIX W TBOPYECKHUX
CIIOCOOHOCTEH;

Pa3BUTHEC TPEACTABICHUM O HAYYHOM METOJC MO3HAHUA U (DOPMHUPOBAHUC
HCCJIEA0BATEIIBCKOTO OTHOMICHHUS K OKPYKAKOIIUM SABJICHUSM,
bopMupoBaHHE HAyYHOTO MHMPOBO33PCHUS KaK pe3yJibTara H3yUCHHS
OCHOB CTPOCHHMS MaTepuur U (PpyHIaMEHTAIHPHBIX 3aKOHOB (PH3HKH,
dbopMupoBaHUE TPEACTABICHUN O poiu (U3MKK JUIS Pa3BUTHSA JIPYTHX
€CTECTBCHHBIX HAYK, TCXHUKH U TEXHOJIOT UM,

pasBUTHC  TMPEJACTABIICHWH O  BO3MOXHBIX  cdepax  Oymymiei
poheCCHOHAILHON JIEATEIPHOCTH, CBSI3aHHON ¢ (DM3MKOM, MOJATOTOBKA K
JajgbHEeNIIeMy 00yUYeHHIO B 3TOM HaIlPaBJICHUMU.

JlocTrokeHME STHUX IeJIeH IporpaMMbl 10 (pH3MKEe HA yPOBHE OCHOBHOTO
o011ero 00pazoBaHus 00ECIICUNBACTCS PEIICHUEM CISAYIOMNX 3aa4:

NpUOOPETeHNE 3HAHWK O JUCKPETHOM CTPOSHWH  BEIIECTBA, O
MEXAaHUYECKUX, TEIUIOBBIX, JJICKTPUUECKUX, MArHUTHBIX W KBAHTOBBIX
SABJICHUASAX

MPUOOPETCHNE YMEHUH OMKCHIBATh U OOBACHITH (PU3NUCCKUE SBICHUSA C
WCITOJIb30BAHUEM TIOJTYUCHHBIX 3HAHUI,

OCBOCHHE METOJIOB PEIICHWA TPOCTEHINMX PpacuéTHRIX 3a1ad ¢
HCITOJIb30BAHUEM (przraecKux MOJICIICH, TBOPUYECKHUX u
MPAKTUKOOPUCHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHWH HAOMOMATh IPUPOIHBIC SBJICHUS W BHITIONIHATH OTBITHI,
JadopaTopHeie  padOTBl W AKCICPUMEHTAIBHBIE HMCCICIOBAaHUA C
WCIIOJIb30BAaHUEM U3MEPUTEIHHBIX TTPUOOPOB;

OCBOCHHE TPUEMOB PabOTHl ¢ MH(pOpMarueit (GU3MIECKOTO COACPKAHUA,
BKJTEIOUAsi HH(POPMAIAIO O COBPEMEHHBIX JAOCTHMIKEHUAX (DU3UKH, aHAIH3 U
KPUTHYECKOE OIICHUBaHNE MH(MOPMAIIHH;

3HAKOMCTBO €O cepamu npodeccHoHanbHOR esITeIPHOCTH, CBSI3aHHBIMHU
¢ (u3MKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMHA Ha
JTOCTKEHUAX (PU3MUECKON HAYKH.

Ha w3ydenne ¢msumku (0a30BbIH ypOBEHB) HAa YPOBHE OCHOBHOTO OOIIETO

oOpazoBanusa orBoautcsa 238 yacos: B 7 kinacce — 68 dacos (2 yaca B HEAEIO), B 8
kiacce — 68 gacoB (2 yaca B Henemo), B 9 kinacce — 102 yaca (3 vaca B Henemo).



[Ipenmaraemseiii B mporpaMmMe 1o (hU3HKE MEPEUCHb J1ab0pPaTOPHBIX paboT u
OTIBITOB HOCUT PEKOMEHIATEIIBHBIN XapaKTep, YUUTEIh ASIAeT BHIOOP MPOBEICHAS
JabopaTopHBIX PAbOT M OMBITOB C YYETOM WHAWBUAYATbHBIX OCOOCHHOCTEH
o0ydJarommXCcs, CIHUCKA SKCIEPUMEHTATBHBIX 3a/laHW, MPEaaracMbiX B paMKax
OCHOBHOT'O F'OCYAAPCTBEHHOTO SK3aMeHa Mo (U3MKe.



COJAEPKAHUE OBYUYEHUA
8 KUIIACC

Pazpnen 6. TensioBbie SIBJICHUS.

OCHOBHBIE TIOJIOKEHUS MOJEKYJSIPHO-KMHETHYECKOW TEOPUM  CTPOCHMS
BemecTea. Macca M pasMepbl aTOMOB M MOJIEKYJ. ONBITHI, TOATBEPXKAAIOIIME
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETHYECKON TEOPUH.

Mopenu TBEPAOro, KUAKOTO W Tra3o00pa3HOro COCTOSIHWM BELIECTBA.
Kpucrannuueckue n amoppubie Tena. OObICHEHUE CBOMCTB ra3oB, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE TIOJIOXKEHUI MOJIEKYJIIPHO-KMHETUYECKONH TEOPHH.
CMauvBaHue U KaNWJUIPHBIC SBICHUS. TEIIOBOE PACIIMPEHUE U CIKATHE.

Temneparypa. CBsi3p TeMneparypel €O CKOPOCTBIO TEIJIOBOTO JIBM)KCHHS
yactill. BHyTpeHHsiss sHeprus. CnocoObl W3MEHEHWSI BHYTPEHHEH SHEPruu:
Teronepesaya  Hu COBEPILCHHE padoOTHI. Buapt TEIJIONEPEIAYH:
TEIIONPOBOAHOCTD, KOHBEKLUS, U3TYUYEHHUE.

KonuuecTBo Temnotel. YiaenbHas TEMIOEMKOCTh BEIIECTBA. 1€MI000MEH U
TEIUIOBOE PAaBHOBECHE. YpaBHEHWE TemaoBoro Oamanca. [lnmaBnenwe wu
OTBEPJACBAHUE KPUCTAUIMYECKUX BELIECTB. YJIENbHAs TEIUIOTA IJIABICHUS.
[TapooOpazoBanue u koHjacHcaius. Mcnapenuwe. Kunenuwe. YnaenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyPbl KHIEHUS OT AaTMOC(HEPHOrO
JABJICHUSI.

Bnaxuocts BO3ayXa.

DHEprus TOIIMBA. Y ACNIbHAS TEIIOTA CTOPAHHSI.

[Tpuammner pabotel TemmoBeix asurarencii KIIJ temmoBoro asurarens.
TernioBbie ABUraTENIA U 3aLIUTA OKPYIKAFOLICH CPEIBL.

3aKOH COXPAHEHUS U MPEBPALLEHUS SHEPTUM B TEIJIOBBIX TPOLIECCAX.

Hemoncmpauuu.

1. HaGmonenune OpOyHOBCKOTO IBUKECHHSI.

2. HaOmronenue nuddysun.

3. HabOmonenue sBiIcHU CMauYlBaHUs U KAMAJUISIPHBIX SBJICHUIA.

4. HalOnroneHwne TemIoBOro paciiupeHus Tedl.

5. M3MeHEHME NaBJICHUs ra3a NpH M3MEHEHMHM 00bEMA M HArpeBaHUM WITU

OXJIQKICHUH.

6. [IpaBuiia n3MepeHHs TEMIIEPATYPHI.

7. Buael tenonepeaayu.

8. OxJIaXACHHE TPH COBEPIICHUHU PalOTHI.

9. Harpepanue npu coBepmieHHH paObOThl BHEITHUMH CHJIAMHM.

10. CpaBHEHHE TEIIIOEMKOCTEN PA3JIMUHBIX BEILECTB.

11. HabnroaeHre KUNIEHUSI.



12. HaGnroaeHre moCTOSIHCTBA TEMIIEPATYPhI TPH TJIABJICHUN.

13. Moaenu TemIoBbIX ABUTATENCH.

Jlabopamophuvie pabomol u onvimol.

1. OnbITEI IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJISPHOTO MPUTSHKCHUS.

2. OmbITHI O BBIPAIIMBAHUIO KPUCTAILIOB TOBAPEHHOW COJIM MJTK caxapa.

3. OnpiTel MO HAOMIOAEHUIO TEIUIOBOIO PACIIMPEHMS Ta30B, >KUIKOCTEH U

TBEPABIX TEI.

4. OmnpeaencHue JaBICHNS BO3AyXa B OAJIJIOHE MINMPULA.

OneITbl, OEMOHCTPUPYIOIUME 3aBUCUMOCTH JABICHUS BO3AyXa OT €ro
00bEMA M HAIPEBAHUS WIHA OXJTKICHUS.

6. IlpoBepka runote3nl TUHEHHON 3aBUCMMOCTH JUIMHBI CTOJOMKA KMIKOCTH

B TEPMOMETPUYECKON TPyOKE OT TEMIEPATYPHI.
7. HaOmroneHne W3MEHEHWsT BHYTPEHHEH OJHEPrUM Tella B PE3YJIbTATE
TEIIONEPEAAYX U PAOOTHI BHEITHUX CHJI.

8. HccnenoBaHue SBICHUS TEIJIOOOMEHA NPH CMELIMBAHWKA XOJOJHOW W

ropstueil BOJBL.

9. OmpeneneHue KOMMYECTBA  TEIUIOTHI, TMOJYYEHHOrO  BOJOH  1IpH

TEMIOOOMEHE C HArPETHIM METAUTMYECKAM LUJIHHIPOM.

10. OnpeenieHue y AeIbHON TEMIOEMKOCTH BELECTBA.

11. MccnenoBanme mponecca uCapeHusl.

12. OnpenesieHne OTHOCUTENBHOM BIIAYKHOCTH BO31yXa.

13. OnpenenieHue y AeIbHON TEIIOTHI IJIABJIEHUS JIbAA.

Pazngen 7. JiekTpuvyecKue 1 MATHUTHBIC SIBJICHUS.

Onexrpuszaums Ten. J[Ba poma JJIEKTPUYECKHMX 3apsaoB. Bzammoneicteue
3apsOKEHHBIX  Tel.  3akoH KysioHa (3aBUCHMMOCTH  CWIIBI  B3aUMOJCHCTBHS
3apSOKEHHBIX TEJ OT BEJIMUMHBI 3aPsAI0B U PACCTOSHUS MEKITY TEITAMH ).

Onexrpudeckoe nosie. Hanpsok€HHOCTE 3NEKTpUYecKoro mnoussd. [IpuHuomn
CYMEPNO3ULIMA HIEKTPUUECCKUX MOJICH (HA KAUECTBEHHOM YPOBHE).

Hocurenn sneKTpuyecKux 3apsioB. DJIEMEHTAPHBIA AIEKTPUUYECCKUN 3aps.
Crpoenne aroma. IIpOBOOHMKM W AMBIEKTPUKH. 3aKOH  COXPAHEHMS
BIEKTPUYECKOTO 3apsAaa.

ONEKTPUUYECKANA TOK. YCIIOBUS CYILIECTBOBAHMUS JJIEKTPUUYECKOTO TOKA.
HUCTOYHUKM TMOCTOSHHOTO TOKA. JICMCTBUS DJEKTPUYECKOTO TOKa (TEMJIOBOE,
XUMHYECKOE, MATHUTHOE). DIIEKTPUYECCKUIA TOK B KUIKOCTAX M ra3ax.

Onexkrtpudeckas nenb.  Cuna  TOKA.  DINEKTPUYECKOE  HAIMPSHKEHUE.
ConpoTUBIIEHAE MPOBOJHUKA. Y IEIIBHOE CONPOTUBIICHUE BELIECTBA. 3aKOH Oma
Uit y4yactka uenu. [locnemoBaresibHOE M NMAPAUIENBHOE  COCAMHEHUE
ITPOBOIHUKOB.



Pabora W MOIIHOCTE JIIEKTPUYECKOrO0 TOKa. 3akoH Jlxoyns—JleHna.
ONEKTPAYECKUE LIETIA U MTOTPEOUTENN SNEKTPUYECKO dHEPruu B ObITy. KOpoTkoe
3aMBIKAHUE.

[TocTossHHBIE ~ MarHWThHl.  B3aMMOAECHACTBME  MOCTOSHHBIX ~ MArHUTOB.
MarunutHoe nosie. MarHuTHOE NoJIe 3eMJIM M €10 3HAYEHME JUTSl )KU3HU HA 3eMIIE.
Oneir  Opcrena. MarHurHoe TONE  DIEKTPUUYECKOTO TOKA.  lIpumeHeHume
BNEKTPOMArHUTOB B TEXHUKE. JICHCTBME MArHUTHOTO MOJISL HA TPOBOJHUK C TOKOM.
ONEKTPOABUIATENL TMOCTOSIHHOTO TOKA. MCMONB30BaHUE SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SBIeHUE SNEKTPOMArHUTHON MHAYKUMHA. [IpaBuno JleHna.
DNEKTPOTEHEPATODP. CrocoObl  MOJNyYeHHsI  DBJEKTPUYECKOM  DHEPrum.
ONEKTPOCTAHIIMK HA BO30OHOBIISIEMBIX HCTOUHHUKAX SHEPTHH.

Hemoncmpauuu.

ONEKTPU3ALHKS TE.
JIBa poJa 3JIEKTPUYECKUX 3aPAI0B U B3AUMOJACHCTBUE 3aPSKEHHBIX TEIT.
YCTPONUCTBO U IEHCTBUE HJICKTPOCKOMA.
DNEKTPOCTATHYECKAS UHAYKLIUS.
3aKOH COXPAHEHUS HIIEKTPUYECKHUX 3aPSAI0B.
[TpOBOTHUKY U TUBIEKTPUKH.
MoaenupoBaHUE CUIIOBBIX JIMHUN JEKTPUUECKOTO MO,
HWCcTOYHUKM TOCTOSHHOTO TOKA.
JIEHCTBUSA BIEKTPUYECKOTO TOKA.
. DNEKTPUYECKHANA TOK B KUIKOCTH.
. "a30BbI# paspsn.
. 3Mepenue CUiibl TOKa aMIEPMETPOM.
. I3MepeHne dneKTpuYeCKOro HanpsoKeHUs: BOJIBTMETPOM.
. Peocrar u Marasud CoOnpoTHBICHHA.
. B3aumoaencTBiue NOCTOSHHBIX MATHUTOB.
. MoaenupoBaH1E HEBO3MOKHOCTH PA3IETICHUS TIOJIFOCOB MATHUTA.
. MoaenmpoBaHUE MArHUTHBIX MOJEH MOCTOSHHBIX MATHUTOB.
. OnbIT Opcrena.
. MarauTHOE 1ose ToKa. DIMEKTPOMArHuT.
. JIeliCTBME MarHUTHOTO MOJISt HA TPOBOAHUK C TOKOM.
. DIEKTPOABUTATEIb MOCTOSIHHOTO TOKA.
. McecnenoBanue siBIEHNS SJIEKTPOMArHUTHON WH Y KLIMH.
. OnbrTer @apanes.
. 3aBUCUMOCTb HAIPABJICHUS WHAYKIAOHHOTO TOKAa OT VYCJIOBHHA €ro
BO3HMKHOBEHUSI.
25. DIEKTPOreHEPATOP MOCTOSHHOIO TOKA.
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Jlabopamopnuvie pabomol u onvimol.
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OneiTel 1O  HAOMIOACHUIO JJICKTPU3ALMKA TEJ HWHAYKIUEH W [pH
CONPUKOCHOBEHHUH.

HccnenoBanne JEHCTBUSA DIEKTPUYECKOTO MO HA TPOBOJAHHMKH U
JUBIIEKTPUKH.

COopka u npoBepka padbOThI HJEKTPUUYECKOH 1IENMU MOCTOSHHOTO TOKA.
H3mepenne U peryampoBaHue CUIIbI TOKA.

H3mepenne U peryampoBaHUe HaNPSHKEHHUS.

HccnenoBanue 3aBUCMMOCTH CWIIBI TOKA, MAYLIETO YEpPE3 PE3UCTOP, OT
COMPOTUBJICHUS PE3UCTOPA U HANPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYFOLIUE 3aBUCUMOCTD BIEKTPUYECKOTO
CONPOTHUBJICHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAM IONEPEUYHOIO
CCUYCHMS U MaTepurana.

[TpoBepka mpaBWiia CIIOKEHUS HANPSHDKEHUNA NPUA  MOCIEA0BATEIILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[TpoBepka mpaBuna Ui CHJIBI TOKA MPH NAPAUIENBHOM COCIMHEHUU
PE3UCTOPOB.

Onpenenenne padoThl SNEKTPUUECCKOr0 TOKA, UAYIIETO YEPE3 PEIUCTOP.
OnpeneneHue MOIIHOCTH  BJIEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CHJIbI TOKA, MAYLIETO YEPE3 JIAMIIOYKY, OT
HaMpPsHOKEHAS HA HEN.

Onpenenenue K111 narpeBarens.

HccenenoBanne MarHuTHOTO B3aUMOACHCTBUS MMOCTOSIHHBIX MATHUTOB.
HM3yyeHre MarHWTHOTO TMOJII TNOCTOSHHBIX ~ MArHUTOB MPU  HX
OOBEIMHEHUY U PA3JICTICHHN.

HccenenoBanue AEHCTBUSA SJIEKTPAYECKOTO TOKA HA MATHUTHY IO CTPEJIKY.
OneIThl, JEMOHCTPUPYIOIUME 3aBUCMMOCTb CWJIBI  B3aUMOACHCTBUS
KAaTyIIKK C TOKOM M MarHuTa OT CHJIbI TOKA M HANpaBJICHHS TOKa B
KaTyLIKE.

H3yueHne neiCTBUS MArHUTHOTO T0JIL HA MTPOBOJHUK C TOKOM.
KoHcTpyupoBanue n u3yueHue padoThl AIEKTPOABUTATENS.

Hsmepenne KI1/] anexrpoaBurareabHON yCTAHOBKH.

OneITBl MO0 HMCCIEAOBAHHMIO SBJIICHHUS JJIEKTPOMArHUTHOM WHIYKLUH:
UCCIIEN0BAHUE W3MEHCHHMIA 3HAYEHUS W HANPABICHUS WHIYKLMOHHOTO
TOKA.

9 KVIACC

Paznen 8. Mexannueckue siBJICHHUS.



Mexanudeckoe ABwkeHUE. MarepuanpbHas Touka. Cucrema OTcuéra.
OTHOCHUTENIBHOCTh MEXAHWUYECKOTO ABWKEHUS. PaBHOMEPHOE MNPAMOIUHEHRHOE
JBWOKEHUE. HepaBHOMEPHOE NMPAMOIMHENHOE NBW)KEHHE. CpEelHssl U MTHOBEHHAS
CKOPOCTb TENa NP HEPABHOMEPHOM JIBHYKEHUU.

Yckopenue. PaBHOYCKOpEHHOE MNpsAMOSMHERHOE JABHMKeHUE. (CBOOOIHOE
nageHue. OnsITel [anues.

PaBHOMEpPHOE NBMKECHHME MO OKPYXHOCTH. llepmoa u yactora oOpanicHws.
JIunelinas u yrioBast CKOPOCTH. LIEHTPOCTPEMUTENBHOE YCKOPEHUE.

Ilepseiii 3akoH HerotoHa. Bropoii 3akoH HerotoHa. Tpetuit 3akoH HeroTOHA.
[IprHIMD CYNEPNO3ULANA CHIL.

Cwuta ynpyroctu. 3akoH ['yka. Crna TpeHus: Cuila TPEHUS CKOJIBKCHUS, CHAJIA
TPEHUS TIOKOS, IPYTUE BUJIbI TPEHUSI.

Cuna TSKECTM M 3aKOH BCEMUPHOrO TATOTEHUS. YCKOPEHHE CBOOOJHOIO
nageHus. JBwkenue turaner BOkpyr ConnHua. IlepBas kocMuueckas CKOPOCTb.
HesecoMoCTh U EPErPy3KH.

PaBHOBecne martepuanbHON TOUkK. AOCOMIOTHO TBEpHOE Teno. PaBHOBecHe
TBEPAOTO TEJA € 3aKPEIIEHHON OCBIO BpaleHusi. MOMEHT Culbl. LIEHTD TsKeCTH.

Nmnynec tenma. M3mMenenne ummynbsca. UMmynse cuiibl. 3aKOH COXPaHEHUS
UMITyJIbCA. PEAKTUBHOE IBUKEHUE.

Mexannueckass padota W MOIIHOCTh. PaboTa cHn TSOHKECTH, YIPYTOCTH,
TpeHusl. CBsI3b SHEPrUU U paboThl. [loTeHIMANBHAS SHEPTUS TENA, MOJHATOrO Hal
MOBEPXHOCTHIO 3eMIIH. [[0TEHIManbHas SHEPTU CKATON NPy KUHBL. KuHeTnyeckas
sHeprus. TeopeMa 0 KMHETUYECKOM SHEPruM. 3aKOH COXPAHEHMS MEXAHWYECKON
SHEPIHUH.

Hemoncmpauuu.

1. HaGnroneHne MEXaHMYECKOTrO IBHXKEHUS TENIA OTHOCUTENBHO PA3HBIX TEN

OTCHUETA.

2. CpaBHEHME MYTEH W TPACKTOPUH NBH)KEHHsI OJHOIO M TOrO K€ Tela
OTHOCUTENBHO PA3HBIX TEJl OTCUETA.

H3mepenne CKOPOCTH U YCKOPEHUS TPSAMOJIMHEHHOTO IBUYKEHHSI.

HccenenoBanue npru3HaKOB PaBHOYCKOPEHHOTO JBHYKEHUS.

HaGmronenne ABM>KEeHUS Tela Mo OKPY>KHOCTH.

HabGmronenne MexaHn4eCKuX sIBIICHUH, MPOUCXOIAIINX B CUCTEME OTCUETA

«Tenexka» mnpu €€ PABHOMEPHOM UM YCKOPEHHOM  JBMIKCHUHU

OTHOCHTEIIbHO KaOWHETA (PU3UKH.

7. 3aBHUCHMOCTb YCKOPEHHMs T€JIa OT MACChHl Tena W ACHCTBYIOLIEH HA HEro
CHJIBI.

8. HaOmronenue paBeHCTBA CUIT TPU B3aUMOICHCTBUY TETT.

9. H3meHeHue Beca Tena npu yCKOPEHHOM JIBHYKECHUN.
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10. [lepenaua umnyssca npu B3aUMOACHCTBAA TEIL.

11. [TpeoOpazoBanust 3HEPTUH NMPH B3aUMOACHCTBUM TEIL.

12. CoxpaHEHHE UMITYJIbCA TIPH HEYTIPYTOM B3aUMOJICHCTBUY.

13. CoXpaHEeHHE UMITYJIbCA PX A0CONOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HaGnroeHre peakTUBHOTO IBHYKEHUSI.

15. CoXpaHEHHE MEXaQHMYECKOH SHEPTUM TIPA CBOOOHOM NaICHHUU.

16. CoXpaHEHHE MEXAHMYECKON SHEPIUH MPH JIBWXKEHUH TeJa O ACHCTBUEM
MPY>KUHBI.

Jlabopamopnuvie pabomol u onvimol.

1. KoHcTpyHpoBaHMe TpakTa Al pa3roHa M JAJBHEHIIETO PABHOMEPHOTO
JBW>KCHUS LIAPUKA UK TEIECHKKH.

2. OnpeneneHue CpPeIHEH CKOPOCTH CKOJIBKCHHS OpycKa WU JIBHKCHUS
[IaprKa 110 HAKJIOHHOM IJIOCKOCTH.

3. OmnpenencHUe YCKOPEHHUs TEjNa MPU PAaBHOYCKOPEHHOM JBMKCHHH IIO
HaKJIOHHOM IJTIOCKOCTH.

4. HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHU NMPU PABHOYCKOPEHHOM
JIBUKEHNU 0€3 HAYAJTbHOH CKOPOCTH.

5. IlpoBepka rumoTe3bl: €CIW MPH PABHOYCKOPEHHOM JBWKCHMH O€3
HAYaJbHOW CKOPOCTM MYTH OTHOCATCS KakK PsI HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIUE MPOMEKYTKHA BPEMEHH OJMHAKOBBI.

6. HccnenoBaHue 3aBUCUMOCTH CHJIbI TPEHMSI CKOJIBXKEHMS OT  CHJIBI
HOPMAJIBHOTO JABJICHUSI.

7. Onpenenenue Ko3pPuUMEHTa TPEHHUS CKOJIBKCHHUSI.

8. OnpenencHue KECTKOCTU MPYKUHBI.

Onpenenenne paboThl CUJIBI TPEHUS MPU PABHOMEPHOM JBMKEHUM TENa
10 TOPU30HTATbHOM MOBEPXHOCTH.

10. OnpeneneHue padoTBl  CWIBI  YIPYTOCTH MpPH  TOABEME TIpy3a ¢
MCIOJb30BAHUEM HETIOBUKHOTO M MOJABUKHOTO OJIOKOB.

11. MI3y4eHune 3aK0HA COXPAHEHUSI SHEPTHM.

Paznen 9. Mexann4yeckue KoJie0aHusi 1 BOJIHBI.

KonebarensHoe nBukeHne. OCHOBHBIE XapAKTEPUCTUKU KOJIEOaHWI: IEPHO,
YacToTa, aMITUTY1a. MareMarnyeckuii U NPy XKUHHBIA MasTHUKH. [IpeBpamenue
SHEPruM MPU KOJICOATETEHOM JIBHYKEHUM.

Jaryxaromme — koscOanus.  BbeHy)XAcHHBIE — KoneOaHusa.  Pe3oHaHc.
Mexannueckue BOJHBL. CBOMCTBA MEXAHMUYECKMX BOJH. [IpomonbHblE W
NOMEPEYHbIE BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ PACHPOCTPAHCHUS.
MexaHu4YeCKUE BOJIHBI B TBEPAOM TEIIE, CEHCMUYECKUAE BOJTHBI.

3Byk. ['poMKOCTB 3ByKa M BbicOTa TOHA. OTpakeHue 3Byka. MH(ppa3Byk u
yJIbTPa3BYK.



Hemoncmpauuu.
1. HaOmronenune kojeOaHWili Ten MOJa JCHCTBHEM CHIIBI TSDKECTH W CHUJIBI
YOPYTOCTH.
HabGmronenune konebanmii rpy3a Ha HUTH U HA MPY>KAHE.
HaGmronenne BeIHY KICHHBIX KOJICOAHWI U PE30HAHCA.
PacnipocTpanenre npoAoabHBIX M MOTIEPEYHBIX BOIH (HA MOJIEIH ).
Habnronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTAYECKHIA PE30HAHC.
Haﬁopamopnbte padomsl u onvimol.
1. OnpeneneHue YacToThl W MEpUojJa  KojaeOaHWH MaTeMaTU4eCKOro
MasiTHUKA.
2. OnpeneneHue 4acTOTH M MEPUOAA KOJICOaHW MPY>KUHHOTO MASTHHUKA.
3. HccnenoBaHue 3aBUCMMOCTH MEPUOIA KOJICOAHWI MOABEIIEHHOTO K HATH
rpy3a OT AJUHBI HUTH.
4. HccnenoBanue 3aBUCHMOCTH NIEPUOAA KOJICOAHHIA MPY>KUHHOTO MasTHUKA
OT MacChI Ipy3a.
5. IlpoBepka HE3aBUCMMOCTH NEPUOAA KOJIeOaHWil rpy3a, MOABEHICHHOTO K
HUTH, OT MACCHI IPy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME  3aBHUCHMOCTh  MEpuoaa  KojeOaHui
NPYKMHHOTO MasATHUKA OT MACChl IPy3a U KECTKOCTH MPY>KUHBI.
7. H3Mepenue yCKOpeHus CBOOOHOTO MAACHHSI.
Pazaen 10. DiekTpoMarHuTHoOE NMOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBL
ONEKTPOMArHUTHOE  TOJIE.  DIEKTPOMArHuTHele  BONHBL.  CBOWCTBA
ANIEKTPOMArHuTHBIX BOJIH. [llkama >mekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM CBSI3H.
ONeKTpOMarHuTHas npupoaa cBeta. CKOPOCTh cBeTa. BOJIHOBBIE CBOWCTBa
CBETA.
Hemoncmpauuu.
1. CBOICTBa 3IEKTPOMArHUTHBIX BOJIH.
2. BosHOBBIE CBOIICTBA CBETA.
Jlabopamopnuie padomoul u onvimol.
1. HM3ydeHne CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIUBK) MOOWIBHOTO
TenedoHa.
Paznen 11. CeroBble sIBJICHUSA.
Jlyuesas  mopmens  ceera.  Mcrounmkum  ceera.  IlpsamonmHeitHOE
pactipoctpaneHue cBera. 3armenus Cosana u JIyael. Otpaxkenue ceera. [lnockoe
3epKaio. 3aKOH OTPAKEHUS CBETA.
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[Ipenomnenue cBeTa. 3aKOH MpeNOMJICHUs cBera. [IoJIHOE BHYTpEHHEE
OTP@OKEHUE CBETA. VCMONB30BAHME TIOJTHOTO BHYTPEHHETO OTPAKCHHUS B
ONTHYECKUX CBETOBOJAX.

Jlunza. Xom nyweit B JmH3e. OnTuueckas cuctema (oToanmapara,
MHUKDPOCKOIIA M Tejeckona. l1a3 Kak OnTHYecKas cucrema. bIuM30pyKOoCTh
JANBHO30PKOCTb.

Paznosxkenne Oenoro cera B cnekTp. Onbitel Hetotona.,  CrioskeHue
CIEKTPAIBHBIX LBETOB. J(MUCciepcHs CBETa.

Hemoncmpauuu.

W N oA W N

[TpssMONMHEHHOE PACTIPOCTPAHEHUE CBETA.

OtpaxxeHue CBeTa.

[Tony4yeHnne n300pakeHHIA B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomenue ceera.

OnTuyeckuii CBETOBOA.

Xoa nyueit B coOMparoeii JImH3e.

X0 Iy4del B pacCEeUBArOLIEH JIMH3E.

[Tonmy4yenne n300paKeHHIA ¢ TOMOILBIO JINH3.

[TpuHuMn aeiicTBus gporoanmnapara, MUKPOCKONA U TEIECKOIA.

10. Moaens riiasa.

11. PaznoxeHnue 6e10ro CBETa B CHEKTP.

12. [Tonmy4yenue O0en0ro CBETa MpH CJA0KCHUU CBETA PA3HBIX IIBETOB.
Jlabopamopnuvie pabomoul u onvimol.

1.

HccnenoBanue 3aBUCMMOCTH YIJia OTPKEHHUS CBETOBOTO Jiyya OT yrja
najcHusl.

H3yueHue xapakTepucTUK U300paKeHMsI MPeIMETA B MIIOCKOM 3€pKasie.
HccnenoBanue 3aBUCUMOCTH yIJia MPEJIOMJICHUS CBETOBOTO Jy4a OT yria
NajIcHUs Ha TPAHMIIE «BO3YyX—CTEKIION.

[TonyueHue n300pakeHU ¢ TOMOLIBIO COOMPAOIIEH JTMH3BI.
Onpenenenue (HOKYCHOTO PACCTOSIHUSL U OMTUUYECKON CHUJIbI COOMPAOLIEH
JIVH3BI.

OMNBITH MO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITHl MO BOCHOPUSATHIO I[BETA MPEAMETOB MPU WX HAONIOJECHUM uepe3
LBETOBBIC (PUITBTPHI.

Paznen 12. KBaHTOBBIC SIBJICHUS.

OnbiTel Pe3epdopaa v mimanerapHas moaens aroma. Mogaens aroma bopa.
Hcnyckanue u nmoraomeHue ceeta aroMoM. KBaHThL. JIMHEHYAThIE CIEKTPBI.

PannoaktuBHOCTh. Anbda, OcTa- U ramma-usnydeHus. CTpPOEHUE aTOMHOTO

spa.

Hyknonnas wmopene aromMHoro sapa. Msoromsl. PaanoakTWBHEBIE

npespaiueHus. [lepuoa nmonypacnaga arOMHBIX sSIEP.



SnepHble peakiyu. 3aKOHbI COXPAHEHHs 3apsA0BOIO M MAacCCOBOTO YHCET.
OHeprusi cBs3U aTOMHBIX sfaep. CBs3b Macchl W SHEPruu. Peakuuu cuHTE3a U
nenenus saep. Mcrounnku sueprum ConHLa U 3BE3 .

SnepHas sHepreTuka. JIeHCTBUS paJMOAKTHBHBIX H3JIYyUEHUHA Ha >KUBBIC
OPraHU3MBI.

Hemoncmpauuu.

1. CHEKTpbl U3TYUYCHHUS U MOTJIOLICHHUS.

2. CHexTpbl pa3jIMyHbIX T'a30B.

3. Cnekrtp BOAOpoa.

4. Halnronenue TpekoB B kamepe BumbcoHa.

5. Pabora cuéTunka MOHU3UPYIOLINX U3TYUYEHUIA.

6. Perucrpaius u3jiydyeHus MPUPOJHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnuvie pabomol u onvimol.

1. HalmroneHue CIUIOIIHBIX U JTMHERYATHIX CIIEKTPOB U3y YCHHUSI.

2. HccrnenoBaHue TPEKOB. M3MEPEHUE SHEPIHMHM YACTHUIBI MO TOPMO3HOMY

nyT (1o ¢otorpadusm).

3. H3Mepenue pagroakTuBHOTO (hoHa.

IHoBTOpUTEIBLHO-0000 1AM MOAYTb.

[ToBTOPUTETEHO-0000IIAOIIMA MOTYJIb MPEAHA3HAYEH ISl CUCTEMAaTU3allun
u  0000mICHHST  TPEIMETHOIO  COACPKaHWS M ONbITa  JACITEIIBHOCTH,
npUOOPETEHHOTO TMPU U3YUYEHUM BCEro Kypca (PM3MKHU, a TAKKE JUIsl MOArOTOBKH K
OCHOBHOMY TOCYJApCTBEHHOMY 3K3aMEHYy MO (HU3UKE Uid 00y4aronMxcs,
BbIOPABLINX 3TOT YUEOHBII MPEAMET.

[Tpu M3yvYeHUH AAHHOTO MOJYJIS PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BUIBI
JESATEILHOCTH, HA OCHOBE KOTOPBIX 00€CIEUMBAETCS AOCTH)KEHUE MPEIMETHBIX U
METANMPEIMETHBIX  IJIAHUPYEMBIX  PE3yJIbTaTOB  0OyueHus, (opMupyercs
€CTECTBEHHOHAY4YHasi FPAMOTHOCTh. OCBOCHHME HAYYHBIX METOJOB MCCICIOBAHUS
SBJICHWH TMPUPOJAbI U TEXHHUKH, OBJIAJECHUE YMEHUSIMH OOBACHATH (PU3UUYECKUE
SBJICHUsI, TMPUMEHSS TMOJIyYEHHBIE 3HAHWS, peliaTh 3aJa4d, B TOM YHCIE
KQY€CTBEHHBIE M DKCIIEPUMEHTAIILHBIE.

[IpUHIMNHAATBEHO ACSITEIPHOCTHBIA XapakTEP AAHHOTO pa3ielia peanu3yercs
32 CYET TOro, 4ro OOYYAMOIIMECS BBIMOJHAKOT 33JaHUsl, B KOTOPBIX WM
peIaracTcs:

HA OCHOBE IOJYYCHHBIX 3HAHWWA pACIO3HABaTh M HAYYHO OOBICHATH
(du3nUecKue SBJICHUS B OKPYXKAIOIIEH MPUPOIE U MOBCETHEBHON SKU3HU;

UCIOJIb30BATh HAYyUHbIE METO/IbI UCCAENOBaHUS (PU3NUECKUX SBIICHUH, B TOM
YUCIe Ui TPOBEPKU TMIIOTE3 U MOJTYUYEHUS TEOPETUUYCCKUX BHIBOIOB,;

OOBSICHATH HAYYHBIE OCHOBBI HAMOOJEe BAKHBIX JOCTHXKEHHHA COBPEMEHHBIX
TEXHOJIOTUH, HATPUMEP, MPAKTUUECKOTO UCTIOIb30BAHUS PA3TUYHBIX HCTOUHUKOB



SHEPruM Ha OCHOBE 3aKOHA MPEBPAILECHUS U COXPAHEHMS BCEX M3BECTHBIX BHJIOB
SHEPIUu.



INIAHUPYEMBIE PE3VJIBTATbBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

H3yuenne Ppu3nkn Ha ypOBHE OCHOBHOTO 001IEro 0Opa3oBaHUsl HANPABIECHO

Ha JOCTHKCHHUE JIMYHOCTHBIX, METAMPEAMETHBIX M TIPEAMETHBIX 00pa30BaTEeIbHBIX
pe3yNbTATOB.

B pesynbrare nu3yueHus (pu3nKu HA YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHus

y oOyyatomerocs OyayT cpOpMUPOBAHBI CIACIYIOUIME JTUYHOCTHBIC PE3YJIbTAThI B
YaCTH:

1) naTpuOTHYECKOro BOCTIMTAHMS:

- TIPOSIBJICHUE MHTEPECA K UCTOPUA U COBPEMEHHOMY COCTOSTHAIO POCCHMCKON
(u3nUECKO HAayKH,

- IEHHOCTHOE OTHOILIEHUE K AJOCTH)KCHUSM POCCUHCKUX YUEHBIX-(PU3NKOB;

2) rpaskIaHCKOr0 U yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS

- TOTOBHOCTh K AKTUBHOMY YUYaCTHIO B 0OCYKIEHUM OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKCHUN
(u3nKu;

- OCO3HAHHME BAKHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JEIATEILHOCTH
YUEHOTO;

3) 3CTeTHYeCKOTr0 BOCIIUTAHMS:

- BOCIIPUSITUE ICTETUUYCCKMX KA4YEeCTB (PM3NUYECCKOW HAYKW. €€ rapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT 0 MO3HAHMS

- OCO3HAaHUE ILEHHOCTH (PU3MUECKONH HAYKM KaKk MOLIHOTO HMHCTPYMEHTA
ITO3HAHKUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTHH, BAKHEUIIEW COCTABJIAIOIICH
KYJIBTYPBI,

- pa3BUTHE HAy4HOH JIFOOO3HATEIBHOCTH, MHTEPECA K HCCIEI0BATEIbCKON
NEATENBHOCTH,

S) ¢opmupoBaHusi  KYJbTYpPbl  3I0POBbSI H  3MOLHOHAJIBHOIO
Os1aronoJry4mst:

- OCO3HaHME LEHHOCTH Oe30macHoro o0pas3a JKH3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHPE, BAKHOCTH NPAaBWJ O€30MaCHOTO TMOBEICHUS HA
TPAHCIOPTE, HA JOPOTaAX, C JJICKTPUYECKHUM U TEIUIOBBIM OOOpPYIOBAaHUEM B
JOMAIIHUAX YCIIOBUSX;

- c(OpPMHPOBAHHOCTh HaBbIKA pPeICKCHUU, MPU3HAHME CBOErO IMpaBa Ha
OMMOKY M TAKOTO K€ IpaBa y APYroro 4eaoBeKa,

6) TPy10BOI0 BOCIIMTAHUSL:

- AKTMBHOE Yy4YaCTHE€ B PCLICHHHA MPAKTUYECKUX 331a4 (B PaMKax CEMBH,
0o0pa3oBaTeNpHOM  OpraHM3alMM, TOpoAa, Kpasi) TEXHOJIOTHYECKOH U



COIMAJIBHON HAMpaBICHHOCTH, TPEOYIOIMHUX B TOM YHCIEC W (PU3NYECKUX
3HAHUM,

e - MHTEPEC K MPAKTUYECKOMY M3YUCHHUIO MPO(decCrid, CBI3aHHBIX ¢ (PU3UKOIA;

e 7) 3KOJIOTHYECKOT0 BOCITUTAHMS:

e - ODUCHTAIIMS HA MPUMECHCHHUE (PU3NYECKUX 3HAHWUNA IS PELICHUS 33134 B
00JaCT  OKPY’)KAIOMICH Cpelbl, IJIAHUPOBAHMS MOCTYNMKOB W OLEHKH WX
BO3MOKHBIX TOCJIEACTBUN JUIST OKPYIKAFOIIENR CPEIBI,

e - OCO3HAHME MIOOAJTBHOTO XapaKTepa AKOJOTMYECKUX MPOOJEM M MyTel HX
peLieHus;

e 8) amanTanmum K M3MEHSKOIUMCS YCJIOBHSM CONHAJIBHOH W NPHPOIHOM
cpeasbl:

e - MOTPEOHOCTh BO B3AUMOJCHCTBUU TMPU BBHIMOIHEHUN HWCCACIOBAHUN U
MPOCKTOB (PU3UYECKON HAMPaBJICHHOCTH, OTKPHITOCTH OMBITY W 3HAHUSIM
JPYTHX;

e - TIOBBIIICHHE YPOBHSA CBOCH KOMIIETEHTHOCTH 4YEPE3 MPAKTHUYCCKYIO
JICATEIIBHOCTD;

e - NOTPEOHOCTH B POPMUPOBAHUM HOBBIX 3HAHUI, B TOM 4KCie (OPMYTUPOBATH
UJCH, TOHSITHS, TUIIOTE3bI O (PU3HUECKAX OOBEKTAX U SIBJICHUSX,

e - OCO3HAaHME NE(PUIUTOB COOCTBCHHBIX 3HAHWI M KOMIIETCHTHOCTEH B 00J1IaCTH
(u3nKH;

e - IUIAHUPOBAHWUE CBOCTO PA3BUTHS B MPUOOPETCHWM HOBBIX (PU3MYECCKHUX
3HAHUM,

e - CTPEMJICHUE QHAJTM3UPOBATH U BBISBIISATH B3aMMOCBS3U MTPUPOIbI, OOIIECTBA U
SKOHOMHKH, B TOM YMCJIE ¢ UCMIOJIB30BAHUEM (PU3NUYECKUX 3HAHMUIA,

e - OIECHKA CBOMX JOCUCTBUH C Y4Y€TOM BIIMSHHUS HaA OKPYXKAKIIYIO CpENy,
BO3MOKHBIX [JIOOATBHBIX MOCEICTBUM.

METAIPEJMETHBIE PE3YJIBTATDBI

B pesynbrare ocBoeHUs TporpaMMbl MO (PU3UKE HAa YPOBHE OCHOBHOTO
oOmero oOpa3oBanus y oOy4varonierocst OyayT c(popMUpPOBAHBI MeTanpeaAMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE M03HABATEIbHBIC YHUBEPCAIBHBIC YUCOHbIC NCHCTBUS,
KOMMYHHUKATUBHBIC  YHUBEPCAJbHbIC  y4YeOHbIC  JCHCTBUS,  PETYJISATHBHBIC
YHUBEpPCAJIbHbIC YUCOHBIC ACHCTBHUSL.

Io3naBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiicTBUSI

ba3oBbie Jjoruueckue aelicTBUA:
e BBISBIISITh W XaPAaKTEPU30BaTh CYHICCTBEHHBIC MPU3HAKK OOBEKTOB
(SIBJICHHAN ),



YCTaHABJIMBATH CYLICCTBEHHBIN MPU3HAK KIACCU(PUKALMN, OCHOBAHUS AJIsI
0000LIEHHS U CPABHEHMS,

BBISIBJIATH 3aKOHOMEPHOCTHU U MPOTUBOPEYHS B pACCMATPUBAEMBIX (haKTax,
JAHHBIX U HAOMIOJCHUSX, OTHOCIIIMXCS K (PU3NYECKUM SBJICHUSIM;
BBISIBJIATE MTPUYMHHO-CJICACTBEHHBIE CBSI3M TPU M3Y4YeHUU (DU3MUECKUX
SIBJICHWI U MPOLIECCOB, A€aTh BBIBOJbI C UCMOJIB30BAHUEM ACTYKTUBHBIX
U UHAYKTUBHBIX YMO3AKIIOUEHUH, BHIABUTaTh TUIIOTE3bI O B3aUMOCBS3IX
(PU3UYECKUX BEJIMUYMH;

CaMOCTOSITENILHO BbIOMparh Cnocod pemieHus Y4eOHOH (pu3nueckoi
3a1a4M (CPaBHECHUE HECKOJIBKMX BAPUAHTOB PELICHUS, BBIOOP HambOosee
NOIXOJAIECTO C YUETOM CAMOCTOSATENBHO BbIICTICHHBIX KPUTEPHEB).

ba3oBbie ncciien0BaTe/IbCKUE AeiiCTBHUA:

UCTMOJIb30BATh BOMPOCHI KAK UCCIIEI0BATENbCKUIA HHCTPYMEHT MO3HAHMSI,
NPOBOANTH MO CAMOCTOSATENBHO COCTABIIEHHOMY IJIAHY OIBIT, HECIOMKHBIN
(U3NYECKUIl SKCIEPUMEHT, HEOOMBIIOE WCCACAOBAHUE (PU3HUYECKOTO
SIBJICHMUSI,

OLEHMBATh HAa MPUMEHUMOCTH U  JOCTOBEPHOCTH HMH(OPMALHIO,
NOJTYYEHHYIO B XOJI€ UCCJICIOBAHMS MJTH SKCTIEPUMEHTA,

CaMOCTOATEBHO (POPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO PE3yJibTaraM
NPOBEAEHHOTO HAOMIOICHUS, OMBITA, UCCIICTOBAHMS,

OPOTHO3UPOBATh BO3MOXKHOE  JAajibHEiIee pa3BUTHE  (DUBMUYECKUX
POLIECCOB, a TAKXKE BBIABUIaTh MPEANONOKEHHS 00 UX PA3BUTUH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora ¢ nnpopmanueii:

NPUMEHATH PA3JIMYHbIE METOABI, MHCTPYMEHTBI M 3alPOCHI MTPU MOUCKE U
orOope MH(pOpPMaUWU WIH JAaHHBIX C YYETOM MPEMIOKECHHON YyueOHOH
(u3MYECKOi 3a1a4n;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPNPETUPOBATH UHPOPMALIUIO
PA3IAYHBIX BUAOB U (POPM NPEACTABIICHUS,

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTHMAIBHYK (POpPMYy MPEACTABICHUS
uHpOpMalMi W WIUIIOCTPHPOBATh PEUIACMBIE 3aJaYd  HECIOKHBIMU
CXEMaMHU, InarpaMMamMu, HHOH TrpauKoil U nX KOMOWHALUSIMU.

KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B XOJI¢ OOCYXXACHHs YUeOHOro Marepuaiia, pe3yJsibTaroB J1abopaTOpPHBIX
padoT M MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 0O0CYKAaeMON TEMBI U
BBICKA3bIBATh WJICH, HAICJICHHBIE HA PELICHUE 3aJaud U MOJJCPKAHWE
OnarokenaTeaIbHOCTH OOIICHUS,

COMOCTABJISITh CBOM CYXXICHUS C CYXACHUSMHU JIPYyTHX YYaCTHUKOB
auajora, 0OHapy>KUBaTh Pa3jIMyule U CXOACTBO MO3ULIMIA;



BBIPAYKaTh CBOKO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;
nyOIMYHO MPEACTABIATH PE3YJIbTATHI BHINOIHEHHOTO (PU3MYECKOTO OMbITA
(3KCIEpUMEHTA, NCCIIEIOBAHMS, IPOCKTA),

NOHAMATh W WCMHOJB30BaTh  MPEUMYINECTBA  KOMAHAHOM W
WHAMBUAYAIBHON paboThl MpPU PEIICHUM KOHKPETHOW (PU3NYECKON
npoOJIEMBI,

NPUHUAMATD L€ COBMECTHOM NEATENBHOCTH, OPraHU30BBIBATL JCHCTBUS
N0 €€ JOCTIKEHUI). paCHpenciiaTh pPoyd, 00CYKIaTh MNPOLECCHl M
PE3yABTaThl COBMECTHOM paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIFOCH;
BBITIOJIHATH CBOKO 4acTh PAbOTHI, JOCTHATask KAYECTBEHHOTO PE3YJIbTaTa Mo
CBOCMY HANpAaBICHUK) M KOOPAMHHUPYS CBOM JACHCTBHS C JAPYTUMHU
YJIEHAMU KOMAH/IbI,

OLICHMBATh KA4Y€CTBO CBOETO BKJIAJA B OOIIMNA MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENIBHO CPOPMYIMPOBAHHBIM YUaCTHUKAMHU B3AUMOCHCTBHSL.

PeryasiTuBHbBIC YHHBeEpCaJbHbIE Y4eOHbIC e CTBHS

Camoopranusanusi:

BBISIBJISITH TPOOJIEMBI B JKHU3HEHHBIX M YUYECOHBIX CUTyalHsIX, TPEOYIOMIMX
JUTA peteHust QU3NYECKUX 3HAHWIA,

OPUEHTHPOBATECA B  PA3IUYHBIX [OAXOJAX MPUHATHSA  PELICHUI
(MHIMBUAYAJIbHOE, MPUHATHE PEIICHUS B TPYMIE, MPUHATHE PEIICHUH
IpymInon),

CaMOCTOSITENTEHO COCTABJIATh AJITOPUTM PEIICHUs (PU3MUECKON 3a1auM W
IUTaHA WCCJICJOBAHUS C YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOJKHOCTEM, apryMEHTHPOBATH MPEUIaracMbI€ BAPUAHTHI PEIICHAN;
Aenath BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLUOHAJILHBII HHTEJJICKT:

JaBaTh AICKBATHYO OLICHKY CUTYALMU U MPEIaraTh MjiaH €€ N3MECHEHUS,
OOBSCHATh NPHUYMHBI  JOCTWIKEHHS  (HEOOCTHMIKEHMS)  PE3yJIbTATOB
JESATELHOCTH, 1ABATh OLICHKY MPUOOPETEHHOMY OTIBITY,

BHOCUTh KOPPEKTUBBI B JAEATEILHOCTH (B TOM YHMCIIC B XOJ BBITOJHCHUS
(U3NYECKOr0  MCCIEAOBAHMS WM NPOEKTa) HA OCHOBE  HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCS CUTYallWid, YCTAHOBJIEHHBIX OLIMOOK,
BO3HHUKIINX TPYAHOCTEN,

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LEIIN U YCIIOBHSIM,

CTaBHUTh ceOs HA MECTO APYrOro 4ejaOBEKa B XOJE CIOPA WIA JUCKYCCUH
HA HAYYHYIO TEMY, MOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTO;
NPHU3HABATh CBOE MPABO HA OIMOKY NPU PELICHAN (PU3NYECKUX 3a/1a4 WIH
B YTBEPXKICHUSAX HA HAYYHBIE TEMBI H TAKOE K€ MTPABO APYTOTO.



HPEAMETHBIE PE3YJIBTATDBI

K xoniy oOydeHus B 8 kyacce npeIMETHBIC Pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUYAOLIMXCS YMEHHIA:

MCIOJIb30BaTh MOHATHS. MAcca U Pa3MEPBl MOJIEKYJI, TETUIOBOE JBUKCHHE
aTOMOB M MOJIEKYJI, arPETaTHBIE COCTOSIHUS BEUICCTBA, KPUCTAIMYECKHUE U
amop(HbIC TENa, HACBHIICHHBIA M HEHACBHIIICHHBIA Map, BIAKHOCTh
BO3[yXa, TEMIEpPATypa, BHYTPEHHSSI SHEPrUs, TEIUIOBOH JBHUIaTElNb,
AJIEMEHTAPHBIN SJIEKTPUYCCKHUNA 3apsi, HNEKTPUUYECKOE MOJIE, MPOBOJHUKA
W ABJICKTPUKH, TOCTOSHHBINA JIEKTPUYECKUI TOK, MATHATHOE TOJIE;
pa3nnyaTh SBICHUS (TETUIOBOE PACIIMPEHUE M CXKATHE, TEIUIONEpenaya,
TEIUIOBOE PABHOBECHE, CMAUYMBAHKE, KANWIISPHBIE SIBJICHUS, UCIAPEHUE,
KOHACHCAUMs, TJIABICHHAE, KpUCTAM3auus (OTBEPAECBAHUE), KHUIICHHE,
TemIonepeaa4ya (TEMIOMPOBOIHOCTb, KOHBECKILIHS, U3TTYUYEHHE),
ANIEKTPU3ALAS TEJl, B3AUMOJCHCTBUE 3apAa0B, ACHCTBHS 3JIEKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aUMOJCHCTBAE MArHUTOB, ICUCTBHUE
MArHMTHOTO TOJIsI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS MHAYKLIHS )
N0 ONUCAHWKD WX XapPaKTEPHBIX CBONCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JAHHOE (PU3NYECKOE SIBJICHHCE,

pacro3HaBaTh MPOSIBICHHE HM3YYEHHBIX (PU3MYECKHX  SBICHUI B
OKPY>KAlOIIEM MHUPE, B TOM 4YHUCIIC (PU3MYECKHE SBJICHUS B IMPUPOJE:
NOBEPXHOCTHOE HATSKEHUE M KANWULIPHBIE SIBIEHUST B MPHPOJAE,
KpUCTAUIBL B TpuUpoje, wu3nyueHue CONHIA, 3amMep3aHue BOJOEMOB,
MOpCKHE OpH3bl, 00pa30BaHUE POCHI, TYMAHA, UHES, CHETA, STIEKTPUYECKUAE
ABJICHUSL B atMoc(epe, dMEKTPUUECTBO KMBBIX OPraHM3MOB, MAarHUTHOE
noje 3eMiM, Apeld MOIFOCOB, POJIb MAarHUTHOIO TOJS sl JKA3HH Ha
3emJie, MOJMIIPHOE CHSIHKUE, MPU 3TOM NEPEBOUTH MPAKTHUECKYIO 3a7a4y B
y4€OHYIO, BBIACIATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PU3MUYECKUX
SIBJICHUM

OTKCHIBATh U3YUYEHHBIC CBOMCTBA T M (PU3NUYECKUE SIBICHUS, UCTIOB3YS
(U3nYECKUE BEIMYMHBI (TEMIEPATYPA, BHYTPEHHSS SHEPIHsl, KOJTMYECTBO
TEIUIOTHI, yJENbHAs TEIJIOEMKOCTh BEUICCTBA, VYACHbHAA TEILIOTA
TUTABJICHUS, YJENbHAs TEMIoTa MapooOpa3oBaHusl, YIECNbHAS TEMJIOTa
CrOpaHus TOIIMBA, KOA(P(PHUIMEHT TMONE3HOr0 JCHCTBUS TEMIOBOM
MalIMHbBI, OTHOCHTEIBbHAS BJIAKHOCTh BO3/AyXa, JJICKTPUUYECKUH 3aps,
CWJIa TOKA, 3JEKTPUYECKOE HAMPSLKEHHUE, COMPOTHBIICHHE MPOBOIHUKA,
YACABHOEC  COMPOTHMBIICHWE  BEHIECTBA, PpadoTa W MOIIHOCTH
ANIEKTPUYECKOTO  TOKA), NPHA  ONWUCAHWUM MPABUJIIBHO  TPAKTOBATh
(U3NYECKUI CMBICTT MCHOJB3YEMBIX BEIUYMH, 0003HAYEHUS W €OWMHHILIBI



(U3NYECKUX BEIIMYMH, HAXOMUTh (POPMYJIbI, CBSI3BIBAIOIIME JTAHHYIO
(U3NYECKY0 BEIMYHAHY C JPYTMMH BEIMYAHAMHU, CTPOUTH TpaPUKU
W3YYCHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJIMYHH,

XapaKTepU30BaTh CBOMCTBA TEN, (PU3NYECKUE SIBJICHUS W MPOLECCHI,
UCIIOJIB3YSl OCHOBHBIE TMOJIOKEHUS MOJIEKYJISPHO-KAHETUYECKONH TEOPUHU
CTPOECHHSI BEIICCTBA, MPUHLMIT CYMEPHO3ULNK TMOJICH (HA KaYeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHUS 3apsaa, 3akoH OMa AJis yyacTKa UENH, 3aKOH
JUkoynsa—JleHna, 3aKkOH COXpaHEHHWs DHEPruy, IPd 3TOM  JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alNUCBHIBaTh €r0 MaTeMaTHYECKOE
BBIPOKCHHE,

OOBACHATh (PM3NYECKUE TPOLECCHl U CBOMCTBA TE, B TOM YHCIE U B
KOHTEKCTE CHUTYalui NPaKTUKOOPHUEHTHPOBAHHOTO XapPaKTEPA: BBISABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 1—2 TOTMYECKUX
1aroB ¢ Omopoid Ha 1-2 W3yYEHHBIX CBOWCTBA (PM3MYECKUX SIBICHWIA,
(U3NYECKUX 3aKOHOB WJIA 3aKOHOMEPHOCTEN;

pewars pacuéTHele 3a1ayd B 2-3 JCHCTBUSA, HCIOIB3YS 3aKOHBI M
(OpMyJIbI, CBS3BIBAIOIIME (PU3NUYECKUE BEJIMYMHBI. HA OCHOBE aHaM3a
VCJIOBHS 3a/1a4M 3aNUCBhIBATh KPATKOE YCIIOBHE, BBIABIATH HENOCTATOK
JAHHBIX JUIsl PEUICHHWs 3a/Ja4yd, BBIOMPATh 3aKOHBI W (QOPMYJIBL,
HEOOXOOUMBIE AJIsi €€ PpEUICHUs, NPOBOAMTH PAacuéThl W CPAaBHUBATH
NOJTyYEHHOE 3HAUYEHUE (PU3NUYECCKOM BETMUYHMHBI C U3BECTHBIMU JTAHHBIMH,
pacro3HaBarh MPOOJIEMBI, KOTOPBIE MOKHO PEHIMTh MPH TMOMOIIA
(U3NYECKUX METOJIOB, HCIOJIb3Ysl OMMCAHWE WCCIICIOBAHMS, BBIACTSATH
MPOBEPSAEMOE  TPEAINONIOKEHUE, OLECHHUBATh IPABWIBHOCTH TOPAIKA
ITPOBENCHUS UCCIIEIOBAHUS, JAENIATh BBIBOBI,

OPOBOAWTH OMBITHlL MO HAOMIOACHHIO (DU3MYECKHUX SIBJICHUNA WA
(U3nYECKUX CBOMCTB TeJ (KAMUJUIAPHBIC SBJICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3JyXa OT €ro 00bEMa, TEMIIEPATYPhl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HArpeBaHusi NMPU M3IIYYCHHH OT IBETA M3JIydarouleh (MOriomaroniei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPHI KUIAKOCTH H
WIOWAMM €€ TOBEPXHOCTH, OJJIEKTPHU3ALMS TEI W B3aMMOJCHCTBHE
JNEKTPUYECKUX  3apPSAA0B, B3AUMOACHCTBHE TOCTOSHHBIX MArHUTOB,
BA3YAJIM3alMsl MArHUTHBIX TIOJIEH ITOCTOSIHHBIX MArHWTOB, JCHCTBHSA
MAarHuTHOTO MOJs HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBA 3JIEKTPOJABUTATENsl MOCTOSHHOTNO TOKa):  (pOPMYJIMPOBATH
IPOBEPSAEMBIC MPEATIONOKEHHS], COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO
000pyIOBaHUs, ONMMCHIBATH X0/ OMbITa U (POPMYJIMPOBATH BHIBOBI,
BBIIIOJIHATE ~ TNPSAMBIE  M3MEPEHHsS  TEMNEPATYyPbl, OTHOCUTEIBHOM
BJIQKHOCTH BO3JyXa, CHUJIBI TOKA, HANPSHKEHUS C MCMOJIB30BAHUEM



AQHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DPU3MUECKHUX BEJIIMYMH, CPABHUBATH
PE3YJIBTaThl UBMEPEHUI € YUETOM 33JaHHOUN a0COMIOTHOM MOrPEIIHOCTH;
NPOBOANTH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PM3HUECKON BEIMYMHBI OT
ApPyroii C  HCHONB30BAHMEM TMPSAMBIX W3MEPEHUH  (3aBUCUMOCTH
COMPOTHUBIICHUS] TMPOBOJHWUKA OT €ro JUIMHBI, MJIOW@AAH MOMEPEYHOTrO
CEUCHUS U YACIBbHOIO COMPOTUBRIIEHUS BEIECTBA TPOBOJIHMKA, CHIIBI TOKA,
UAyLIET0 4Yepe3 NPOBOAHMK, OT HANPSKEHUS HA  MPOBOJHUKE,
WCCIICIOBAHUE  MOCJIECIOBATEIBHOTO W MApaJUIETbHOTO  COSAMHCHUMN
IPOBOJHMKOB). TUIAHMPOBATh WCCIICIOBAHUE, COOMPATh YCTAHOBKY W
BBITIOJIHATh M3MEPEHUS, CIENys MPEMJOKEHHOMY IUIaHy, (PUKCHPOBATH
pPE3yAbTaThl MOJTYYEHHOH 3aBUCMMOCTM B BHJE TaOnHIl W TpaduKoB,
JeNIaTh BBIBOJBI MO PE3YJIbTaTaM UCCICIOBAHHS,

NPOBOJAWUTH KOCBEHHBIC W3MEPEHMsS (PU3NYECKMX BEIMYMH (yACTbHAs
TEIUIOEMKOCTh  BEIIECTBA, COMPOTUBIEHUE TNPOBOJHMKA, pabota u
MOIIHOCTh JJIEKTPUYECKOr0 TOKA). IJIAHUPOBATh W3MEPEHHS, COOMpPATh
AKCIMIEPUMEHTATIBHYIO YCTAaHOBKY, CIEAysl MPEUIOKEHHON MHCTPYKLIMU, U
BBIYHCIISTh 3HAYCHUE BEITMYMHBI,

COOJIIOAATH MPaBUJIA TEXHUKK OE€30MACHOCTH MPHU padoTe ¢ 1abopaTopHbIM
000PYIOBAHUEM;

XapaKTepU30BaTh MPUHUMUNBI JCHCTBUAS M3YyYECHHBIX MPUOOPOB W
TEXHHUYECKUX YCTPOWCTB C OMOPOH Ha WX omnucaHuss (B TOM YHCIE:
CUCTEMA OTOIUICHUS IOMOB, TMTPOMETP, MapoBas TypOMHA, aMIIEpPMETP,
BOJIETMETP, CUETUYMK HJICKTPUYECKON SHEPIHH, 3JEKTPOOCBETHTEIBHBIC
nprOOPbI, HArPEBATEIBHBIE IIEKTPONPUOOPHI (TPUMEPHI), SNEKTPHUECKUAEC
NPEIOXPAHUTENH, SJIEKTPOMArHHT, HJICKTPOJABUIaTENb MMOCTOSIHHOTO TOKA),
UCIOJBb3Ysl 3HAHMs O CBOMCTBAX (PM3MUECKHUX SIBICHUN W HEOOXOIMMBIC
(pU3NYECKNE 3aKOHOMEPHOCTH,

pacro3HaBaTh NPOCTHIE TEXHUYECKHE YCTPOMCTBA W HM3MEPHUTEIBHBIC
npuOOpbl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM  (5KHIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHETO
CTOPaHUsl, JJIEKTPOCKOI, PEOCTAT), COCTABJIATH CXEMBbI SJIEKTPHUYECCKHUX
LENe ¢ MOCAeA0BaTENbHBIM U MAPAJUICIBHBIM COSAMHEHUEM 3JIEMEHTOB,
paznyasi yCJIOBHBIE 0003HAUCHUS JIIEMEHTOB JICKTPHYECKUX LICTICH;
OPUBOIUTH  MPUMEPbl  (HAXOAUTh  WH(GOPMALMIO O  OPHUMEPaXx)
MPAKTUYECKOTO HMCIOJb30BAHUSA (PU3MYECKUX 3HAHWNA B IOBCEIHEBHOM
JKU3HU JJ1s oOecreueHus: 0€30MacHOCTH MPU 00palieHUH ¢ MpUOOpaMu U
TEXHUYECKAMHU YCTPOMCTBAMH, COXPAHEHHUS 3J0POBbS W COOMIOACHHS
HOPM 3KOJIOTUYECKOTO MOBEACHHSI B OKPY KAOLIEH CPEaE,



OCYIIECTBIIATE TOUCK HMHPOpMALMK  (PU3NYECKOTO  COACPKAHUS B
HWHTepHETE, HA OCHOBE HWMCKOIIMXCS 3HAHWA M NYTEM CPaBHCHUS
JOTMOJIHUTENBHBIX ~ UCTOYHUKOB — BBIACIATH  MH(POPMALMIO, KOTOpas
SBJIIETCS. TPOTUBOPEYUBON WIIA MOKET OBITh HEJTOCTOBEPHOM;
MCIOJIb30BaTh MPH BBHIMOJIHEHUN YUYEOHBIX 3aaHUil HAYYHO-TOMYJISPHYFO
JUTEPATYpy  (PU3UYECKOTO  COACPXKAaHMs, CIPABOYHBIC MaTCpHAIbI,
pecypebl ceth MIHTEpHET, BNaJeTh MPUEMAMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHQPOPMALIMU U3 OJHONW 3HAKOBOH CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCBMEHHBIE W KPATKUE YCTHBIE COOOLICHWS,
0000mas wuHpOPMAIIMI0O W3 HECKOJIBKAX HCTOYHUKOB (PU3MYECKOTO
COJEP)KaHusl, B TOM uucie MyONUYHO MNPEACTABIATH PE3YJIbTAThI
NPOEKTHOM WM MCCIENOBATENIBCKON ACATEIBHOCTH, MPU 3TOM I'PAMOTHO
UCMOJb30BaTh M3YYCHHBIM MOHATUHHBIA —annapar Kypca (U3WKH,
COIPOBOXAATH BBICTYIUICHAE TPE3CHTALUEH;

OPA BBINOJHEHUM YYEOHBIX MPOCKTOB W MCCICIOBAHMUNA (PU3MUECKHAX
NPOLECCOB PacHpeacisaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUHU C
NOCTaBJICHHBIMU 33[Ja4aMH, CJICIUTh 34 BBIMOJHCHUEM TUIAHA JCHCTBUHA 1
KOPPEKTUPOBAaTh €ro, aJCcKBAaTHO OLCHUBAThb COOCTBEHHBIM BKIaa B
JEATEILHOCTh TPYIIIbI, BEICTPAMBATH KOMMYHHUKATHBHOE B3AUMOCHCTBHE,
NPOSIBIISASE TOTOBHOCTD Pa3periaTh KOH(PIUKTHI.

K xoHiy oOydeHus B 9 kjacce npeIMETHBIEC Pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJHKHBI OTPAKaTh CHOPMUPOBAHHOCTD Y O0YUYAOLIMXCS YMEHHIA:

UCIOJb30BaTh MOHATHS CHCTEMA OTCUYéTa, MAarephalibHas TOYKa,
TPAcKTOPHsI, OTHOCUTEIBHOCTh MEXAHWYECKOTO ABMXKCHUS, AehopManus
(ympyrasi, MIacTHYECKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTb M MEPETPY3KH, LEHTP THKECTH, a0COIMKOTHO TBEPAOE TEIO,
LEHTP TSHKECTH TBEPAOIO TENA, PABHOBECUE, MEXAHUYECKHUE KONEOAHUs U
BOJIHBI, 3BYK, MH(Pa3BYK W YJIBTPa3ByK, SJEKTPOMATHUTHBIE BOJIHBL,
HIKAJIA 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAITBHO30PKOCTb,
CHEKTPBI MCIYCKaHWs W MOTJIOLWIEHUs, alib(pa, OeTa- U raMmma-u3Iry YeHHUs,
W30TOIIbI, IACPHAS SHEPIETHKA,

pa3nuuaTh SBICHUS (PABHOMEPHOE W HEPABHOMEPHOE MPSAMOJIMHEHHOE
JBW)KCHUE, PABHOYCKOPEHHOE TMPSAMOJIMHERHOE [BHXKEHHE, CBOOOIHOE
NaJCHUE TEN, PABHOMEPHOE JBMKEHHME MO OKPYKHOCTH, B3aUMOJICHCTBUE
TEJI, PEAKTHBHOE JBIKCHHE, KOJIECOATEIbHOE IBIKEHHUE (3aTyXarouue U
BBIHY KJICHHBIE KOJICOaHMsI), PE30HAHC, BOJHOBOC IBMKCHHE, OTPAKCHHE
3BYKa, NPSAMOJIMHEHHOE PACHPOCTPAHEHHE, OTPAKEHUE M IPEITOMIICHHE
CBETA, NOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3OKEHNE OEI0ro CBETa B
CHEKTP M CJIOXEHHE CHEKTPAJIBHBIX LBETOB, JUCIEPCUSl CBETA,



€CTECTBCHHAs PAJIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOTO CIEKTPa
W3TYUYEHHS ) IO OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIKX JAHHOE (PU3NYECKOE SIBJICHUE,

pacro3HaBaTh MPOSIBICHHE M3YYEHHBIX (PU3MYECKHX  SBJICHUI B
OKpY>KaloIIeM MUPE (B TOM 4HCIE (PU3NUYECKUE SIBICHUS B TPUPOJE:
NOPUJIUBBI U OTJIUBBI, IBHKEHUE TUTAHET COTHEYHOM CUCTEMBI, PEAKTHBHOE
JOBW)KCHUE OJKUBBIX OPraHU3MOB, BOCHPHUSTHE 3BYKOB >KHBOTHBIMH,
3EMJICTPSICECHUE, CEHCMHUYECKHME BOJIHBI, I[yHaMH, 3X0, LBETa TEM,
ONTUYECKUE SIBJICHHUS B MPHUPOAC, OMOIOIMYECKOE ACHCTBHE BUIAMMOIO,
yJIbTPAQHUOIETOBOTO W  PEHTTEHOBCKOTO W3JIYYCHHH, €CTECTBCHHBIN
PAIMOAKTUBHBIA (POH, KOCMHUYECKHE JY4YH, PAAMOAKTUBHOE H3JIyUYCHHE
OPUPOJIHBIX MHHEPAJIOB, JEHCTBUE PAJMOAKTUBHBIX W3JIYUYCHUH Ha
OpPraHM3M YeEJIOBEKA), IPH 3TOM MEPEBOJANTH MPAKTUUYECKYHO 3aJady B
y4e€OHYIO, BBIACIATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PU3MUYECKUX
SIBJICHUM

OINKCHIBATh U3YUYEHHBIC CBOMCTBA TN U (PU3NUYECKUE SIBJICHUS, UCTIOB3YS
(U3NYECKUE BEIMYMHBI (CPEOHSST W MTHOBEHHAs CKOPOCTh Tejla MPH
HEPABHOMEPHOM JIBWKEHUM, YCKOPEHHE, MEPEMELICHUE, MyTh, YIJIOBas
CKOPOCTb, CHJAa TPEHHWS, CWJIA YOPYTOCTH, CWIA TSDKECTH, YCKOPEHUE
CBOOOJHOIO TAACHHS, BEC TENA, WMNOYJbC TENA, HWMIIYJIbC CHJIBL,
MEXaHW4YeCKass padoTa M MOIIHOCTh, MOTCHUMAIbHAS JHEPIrHsl TENa,
NOJHATOTO HAJ MOBEPXHOCTHIO 3EMIIM, MOTCHLIMAIbHAS SHEPIUs CXKATOU
OPYXKUHBI, KAHETUYECKAs DHEPrusi, NOJHAS MEXaHMYECKas SHEPIus,
NEPHUOA M YacTOTA KojeOaHuid, UTMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3ATEIb MPEIOMIICHUS CPEABI), MPU OMUCAHUA
NPABWJIBHO TPAKTOBATh (PM3WYECKUH CMBICT HUCHOJIB3YEMBIX BEJTUYMH,
00O3HAYCHUS U COUHULBI (PU3NYECKUX BEIMYMH, HAXOIUTh (POPMYJIBL,
CBSI3BIBANOIIME JAHHYIO (PU3NYECKYIO BEIMYMHY C APYTHMH BEJIMUYMHAMH,
CTPOUTH rPAPUKN U3YUYEHHBIX 3aBUCUMOCTEH (PU3MYECKUAX BEIMYMH;
XapaKTepU30BaTh CBOHCTBA TEJ, (PU3NYECCKUE SBIICHUS W IPOLECCHI,
UCIIONb3Ysl 3aKOH COXPAHEHUS! SHEPIWH, 3aKOH BCEMUPHOTO TATOTCHHS,
OPUHLHAIN CYNEPHO3ULMK CHJI, MPUHUUN OTHOCHTEIBHOCTH [amuiies,
3aKOHBl HBIOTOHA, 3aKOH COXpPAHEHHsI UMIYJIbCA, 3aKOHBI OTPAKCHUS W
NPETOMJIEHUS CBETA, 3aKOHBI COXPAHEHMSI 3aPSA0BOI0 U MAaCCOBOTO YMCET
OPU SACPHBIX PEAKLMIX, MPU 3TOM JaBaTh CIIOBECHYH) (POPMYIUPOBKY
3aKOHA W 3aMUCBHIBATh €r0 MATEMATHYECKOE BEIPAKEHHCE,

OOBACHATh (PM3NYECKUE TPOLECCHl U CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHTYalMii MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIISATH
NPUYUHHO-CJIEICTBEHHBIC CBSI3U, CTPOUTH OOBICHEHUE U3 2—3 JTIOTUYECKUX



IaroB ¢ OMOpPOd Ha 2—3 W3YYCHHBIX CBONCTBA (PM3MYECKUX SIBICHWIA,
(pU3NYECKUX 3aKOHOB WJIA 3aKOHOMEPHOCTENH;

peliath pacyéTHBIC 3a7add  (ONMUparouIMecs Ha Ccuctemy u3 2-3
YPaBHEHHUI ), HCIIOJIB3YS 3aKOHBI U (POPMYJIbI, CBS3BIBAIOLINE (PU3UUECCKHE
BCJIMYMHBI. HA OCHOBE aHAIM3a YCIIOBUS 33Ja4d 3alUChIBATH KPaTKOe
YCIIOBHUE, BBISBIATH HEJOCTAOIIME WA U30BITOYHBIE TAHHBIC, BHIOUPATH
3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE JJISl PELICHMS, MPOBOJUTh PACUYETHI U
OLICHWBATH  PEATMCTUYHOCTh TMOJYYEHHOTO 3HAUYCHUs  (PU3NUECKOH
BEJINYMHBI;

pacro3HaBarh MPOOJIEMBI, KOTOPBIE MOKHO PEHIMTh MPH TMOMOIIA
(U3NYECKUX METOMIOB, WCIOJIb3Ysl OMMCAHWE WCCIICIOBAHMS, BBIACIATH
OPOBEPSAEMOE  TPEIANONOKEHUE, OLICHUBATh MPABWIBHOCTh MOPSJIKA
OPOBEIACHUS  MCCICAOBAHUS, JEJIaTb  BBIBOJABI, HMHTEPOPETUPOBATH
pe3yabTaThl HAOIIOIEHUH U OMBITOB,;

OPOBOAWTH OMBITHL MO HAOMIOACHHIO (DU3MYECKUX SIBJICHUNA WA
(U3nYeCKUX CBOMCTB TeN (M3y4YeHHE BTOPOro 3akoHa HBIOTOHA, 3akoHa
COXPAHEHUSl DHEPTUM, 3aBUCHMMOCTb NEPHOAA KOJeOaHWH NPYKUHHOIO
MasITHUKA OT MACCHI I'Py3a M XKECTKOCTU MPY>KAHBI U HE3ABUCUMOCTH OT
aAMIUTUTY bl MAJIBIX KOJIEOaHUWH, TPSIMOJIMHEHHOE PACIPOCTPAHEHUE CBETA,
paznokeHre Oeoro CBETa B CIEKTP, U3YUYCHHUE CBOMCTB M300paKEHUS B
TUIOCKOM 3€pKaJic W CBOWCTB M300paKeHHsl MpeaMeTa B coOMparomiei
JUH3E, HAOMIOAEHUE CIUIOMIHBIX W JIMHEHYaThIX CHOEKTPOB H3IIyUYCHHS ).
CaMOCTOSITENTLHO  COOMparh yCTAHOBKY W3  HM30BITOYHOrO0  Habopa
0o0OpyOBaHUs, ONUCBHIBATH XOA ONbBITA W  €r0  Pe3yJIbTarhl,
(OpMyIMPOBATh BHIBOJIBI,

NPOBOANTH NP HEOOXOAMMOCTH CEPHIO MPSIMBIX M3MEPEHUH, ONpeaenss
CpeoHee 3HAYCHHE WM3MEPACMON BenMYMHBL ((POKYCHOE paccTOsHUE
coOuparomieii  auH3bI), OOOCHOBBIBATH BBIOOP cmocoda M3MEpPEHUs
(M3MEPUTENBHOTO MPUOOPa);

OPOBOANTh HCCIEAOBAHUE 3aBUCHUMOCTEH (PU3MYECKMX BEIMYHMH C
UCIOJb30BAHUEM NPSIMBIX HM3MEPEHUH (3aBUCUMOCTH MYTH OT BPEMEHHU
OPA PaBHOYCKOPEHHOM JBHXKEHMHM 0€3 HA4YaJlbHOM CKOPOCTH, MEpuona
KOJICOAHUIT MAaTEMaTU4eCKOr0 MasiTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTH
yrja OTPaKEHUs CBETA OT yIJa MaJCHUs W YA MPEJIOMIICHHS OT yIJia
NaJcHUs). TUIAHUPOBATh HKCCICAOBAHUE, CAMOCTOSTENIbHO COOMpaTh
YCTaHOBKY, (PUKCUpOBaTh pe3yJIbTaThl MOJYYEHHOW  3aBUCUMOCTH
(U3MYECKNX BEIWYMH B BUjAC TaOMUIl U TpauKOB, JA€NaTh BBIBOJABI IO
pe3yabTaTaM UCCIIEI0BaHUS,



OPOBOJIUTh KOCBEHHBIE M3MEPEHHUS (PUBMUYECKUX BEJIMYMH (CpeaHsis
CKOPOCTh M YCKOPEHHE Te€la TMpU PaBHOYCKOPEHHOM JIBUKCHUHU,
YCKOPEHUE CBOOOJHOrO MANCHUS, KECTKOCTh NPY>KUHBI, KOIPPUIUEHT
TPEHUSl CKOJBKCHHUS, MEXaHMuYecKas padboTa M MOILIHOCTh, 4YacToTa WU
nepuosl KojaeOaHWi MareMaTHYecKoro W MPYKMHHOTO MAasTHUKOB,
ONTUYECKAas CWjla COOMpAMOIIEH JIMH3BI, PAAUOAKTUBHBIA  (OH):
IUIAHUPOBATh M3MEPEHMS, COOMPATh IKCMEPUMEHTAIBHYIO YCTAHOBKY M
BBIMOJIHATh U3MEPEHUS, CIIEeAys MPEAIOKEHHON MHCTPYKLIUU, BBIUUCIIATh
3HAYEHUE BEIMYMHBI U aHAJIM3UPOBATH MOy YEHHBIE PE3YIBTATHI C YUETOM
3aJITaHHO MOTPELIHOCTH U3MEPEHMUIA;

COOJIIOAATH MPaBUJIA TEXHUKK OE€30MACHOCTH MPHU padoTe ¢ 1abopaTopHbIM
000PyIOBaHUEM;

pa3iuyarth OCHOBHBIC TPU3HAKA M3YUYEHHBIX (PU3MUYECKUX MOJIEINEH:
MaTepualibHas TOYKa, aOCOJIIOTHO TBEPAOE TEJIO0, TOUEUHBIH MCTOUHUK
CBETa, JIy4, TOHKas JIMH3a, [JIaHETapHas MOJAEIb aroMa, HYKJIOHHas
MOJIETIb ATOMHOTO SI/IPa;

XapaKkTepu30BaTh MPUHUUNBI  JEHCTBUS M3YUEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpOi Ha WX omucaHus (B TOM YHUCIE:
CMHUJOMETP, OATUUKU TMOJIOKEHUs, PACCTOSHUS M YCKOPEHUS, PaKeTa,
9XOJIOT, OYKHM, TNepuckom, ¢oTroanmnapar, ONTUYECKHE CBETOBOJIBI,
CMEKTPOCKON, JO3UMETP, Kamepa BuiabcoHA), WCHONB3ys 3HAHUSA O
CBOMCTBAX (PU3MYECKUX SBICHHA MW  HEOOXOauMble  (DU3HUYECKUE
3aKOHOMEPHOCTH;

UCTMOJIb30BATh CXEMBl U CXEMATUYHBIE PUCYHKH M3YUEHHBIX TEXHUUYECKUX
YCTPONCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMUECKUX MPOLECCOB
OpU pEIICHUN YUYeOHO-MPAKTUUECKUX 3a1ay, ONTHYECKUE CXEMbI JJis
NOCTPOCHUS U300pAKEHHI B IMJIOCKOM 3€pKaje U COOMparouIeii TMH3E,
OPUBOIUTH  MPUMEPbl  (HAXOAUTh  WH(GOPMALMIO O  OPHUMEPaX)
MPAKTUYECKOTO MCMOJIb30BaHUSl (DM3NYECKUX 3HAHWKA B MOBCETHEBHOM
JKU3HU JJ1s o0ecrieueHus: 0€30MacHOCTH MPU 00palieHuH ¢ MpUOOpaMu U
TEXHUYECKUMU YCTPONCTBAMHU, COXPAHEHUS 370POBbS M COOJIOACHUS
HOPM 3KOJIOTMYECKOro MOBEACHUS B OKPY KalOLIEH Cpele;

OCYLIECTBIIAT, TMOUCK HMHQPOPMALMU  (PU3UUECKOTO COACPKAHUS B
HuTepHeTe, caMOCTOSTENbHO (POPMYIUPYS MOMCKOBBIM 3arpoc, HAXOUTh
OYTH OMPEIENICHUS] TOCTOBEPHOCTH MOyUYEHHONW MH(POPMALIMU HA OCHOBE
UMEIOLIUXCS 3HAHUHM U JONOJHUTENBHBIX UICTOUHUKOB,;

UCMOJIb30BATh MPU BHINOJIHEHUN YUEOHBIX 33JaHUi HAYUYHO-MOMYJISIPHY IO
auteparypy  (QU3MUYECKOr0  COACP)KaHMs, CIOPABOYHbIE  MaTepUaibl,



pecypesl ceth MHTEpHET, BiIaAeTh NpUEMaMU KOHCIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHust HH(POPMALMU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOILIEHUS HA OCHOBE
uH(pOpMALlM W3 HECKOJBKAX HCTOYHMKOB (DPU3MUECKOTO CONCPIKAHWUS,
nyOIMYHO MPEACTABIATh PE3YAbTATH MPOEKTHOM WIIA MCCEN0BATEBCKON
NEATENIbHOCTA, TPU O3TOM [PaMOTHO  HCHOJIB30BATh  W3YYEHHBIN
NOHATUWHBIA anmapar M3y4aeMoro pasaena (PU3MKd M COMPOBOXKAATH
BBICTYIUICHHE TPE3CHTAMEl C Y4YETOM OCOOEHHOCTEH ayJauTOpUH
CBEPCTHUKOB.





































































YUYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TIPOIIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI /U YYEHUKA

» ®uznka 9 xknace/ [epeimkun A.B., ['ytHuk E.M. O011ecTBO ¢ OrpaHu4eHHOMA
OTBETCTBEHHOCTHIO «IPODAY; AKuMoHeEpHOE 001ecTBO «M31aTrenbcTBO
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Ousuka 8xii._Ilepeimkun A.B, A.U. BanoB_JlonynieHO MUHUCTEPCTBOM

npoceemenus Poccuiickoit @enepanmn 2023 roa

METOANYECKUE MATEPUAJIBI JIUISA YUYUTEJIA
Pourochnye razrabotki po fizike 8 klass fragment

Fizika Opornye konsp 1 differ zadachi 7 8 kl Kupershtejn
sbornik-zadach-po-fizike -7-9-klassy moskovkina-volkov

Kontr 1 samost rab po fizike 7-9kl Gromtseva

HUDPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

https://uchebnik.mos.ru/main

https://resh.edu.ru/

3aMmucH BAIEO-YPOKOB OT http://videouroki.net






