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IHHOACHUTEJIBHASA 3AIIMCKA

IIporpaMmMa mo (u3WKe Ha ypOBHE OCHOBHOTO OOIIEro OOpa3oBaHUS COCTaBJIeHA Ha OCHOBE
MOJIOKEHUH W TpeOOBaHWM K pe3yjbTaTaM OCBOCHHUS Ha 0a30BOM ypOBHE OCHOBHOH 00Opa3oBaTeNbHON
nporpaMmsl, npeactaBieHHbix B ®I'OC 00O, a Taxke ¢ yuéroMm ¢enepaibHOi padodell mporpamMMel
BocriuTaHus M KoHrenmu npemnogaBanus yaeOHoOro npeamera «Duznkay.

Conepxanue mnporpamMmbl Mo (U3MKE HampaBieHO Ha (HOPMHPOBAHUE ECTECTBEHHOHAYYHON
TpaMOTHOCTH OOyYaroIuXcsi M OpraHM3alUi0 H3y4eHHs (U3MKM Ha JesSTeIbHOCTHOW oOcHoBe. B
mporpamMMme 1o (h)M3WKe YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOTO IpenMeTa B peaju3allii TpeOOBaHW
OI'OC OO0 x mIaHWpyeMbIM JIMYHOCTHBIM W METalpeIMETHBIM pe3yjibTaTaM OOYYeHHsS, a TaKKe
MEXKIIPEMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB HA YPOBHE OCHOBHOTO OOILIETO
o0pazoBaHwMs.

[Iporpamma mo (pu3wKe ycTaHaBIUBAET paclpeneieHne ydeOHOro MaTeprana 1o TojaaM o0ydeHHs
(mo kiaccam), mpeasaraeT MPUMEPHYIO IOCIEAOBATEIBHOCTh W3YyUCHHS TE€M, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHUS IPEAMETHOTO COJIEPKAHUS H yUETE BO3PACTHBIX 0COOCHHOCTEH 00YYatOLIIXCSl.

Ousnka SBISETCS CHCTEMOOOPA3yIOMMM JUIS ©CTEeCTBEHHOHAYYHBIX VYEOHBIX IPEAMETOB,
MOCKOJIBKY (PH3UUECKUE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SBJICHUMN, H3y4aeMbIX XUMHECH, OMOJIOTHEH,
acTpoHOMHUeH W (¢u3nyeckor reorpadueidi, BHOCUT BKJIAJ B C€CTECTBCHHOHAYYHYI) KapTHHY MHpa,
MIpeIoCcTaBIsieT Hanboee siCHble 00pa3ipl MPUMEHEHN HAYYHOTO METONa IO3HAHUS, TO €CTh crocoda
MOJTyYeHUSI TOCTOBEPHBIX 3HAHUI O MHpE.

OnHa U3 IIaBHBIX 33134 (U3UUECKOTO 00pa3oBaHUs B CTPYKType 00IIero o0pa3oBaHuUsl COCTOUT B
(hopMUPOBaHUH €CTECTBEHHOHAYYHON TPAMOTHOCTH M HHTEPECa K HAyKe y 00yJarOIIuXCs.

Wzydenne ¢wm3ukm Ha  0a30BOM  YpPOBHE IIpPEAIIONaraeT  OBIAJEHHE  CIEAYIOUIIMH
KOMIICTCHTHOCTAMU, XapaKTCPUIYIOINMU €CTCCTBEHHOHAYYHYIO I'PaMOTHOCTD!:

L4 Hay4YHO O6BHCH$1TB SIBJICHUSA,
e  OIICHWBATh W IOHUMATh OCOOEHHOCTH HAYYHOTO HICCIIeIOBAHIS,
L4 HUHTCPHIPETUPOBATH JAHHBIC U UCIIOJIB30BaTh HAYYHBIC JOKA3aTCILCTBA JJId MOJIYUCHHA BHIBOIOB.

Ienu u3yuenus HU3MKK HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHus omnpeaesieHsl B KoHienuu
npernogaBanus ydeOHoro mpenmera «®Pusmka» B 00pa3oBaTenbHBIX OpraHm3anusx Poccuiickoit
Oenepanyn, peanu3yOIUX OCHOBHBIE 00IIe00pa3oBaTelbHBIC MPOrPaMMBbI, YTBEPKIAEHHON pelIeHueM
Komnernn MunuctepcTBa npocseiienuss Poccuiickort @eneparuu (mporokon ot 3 aexadps 2019 r. Ne
I1K48H).

Henu nzyyenus puzuku:

e TpuoOpeTeHHe HHTepeca W CTpeMJIeHUs OOydalolmMXcsi K HAaydyHOMY H3YyUEHHUIO TNPHUPOJIBI,
Pa3BUTUC UX MHTCIIJICKTYAJIbHBIX U TBOPUCCKUX CHOCO6HOCTeI>'I;

e  Da3BUTHE MPEJCTABICHWN O HAyYHOM METOJIe TIO3HAHUS U (OPMHUPOBAHHE HCCIIEIOBATEIHCKOTO
OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;

e (OpMHUPOBAaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysibTaTa U3yueHHs] OCHOB CTPOCHHUS MaTepUU U
(byHAaMEeHTaIbHBIX 3aKOHOB (DU3UKY;

e (QopMupoBaHHe NpenCTaBIeHUH O POJMM (PU3MKH ANl pa3BUTHA APYTHX €CTECTBEHHBIX Hayk,
TEXHHUKHU U TeXHOJIOFI/Ifl;

e pa3BUTHE INPEJCTABICHUN O BO3MOXHBIX cdepax Oyaymed nmpoeccCHOHAILHON JEsSTeIbHOCTH,
CBSI3aHHOH ¢ (PU3UKOM, MOATOTOBKA K JAalbHEHIIEMY O0YUYEHHIO B ’TOM HalPaBJICHUH.

JocTwkenne 3THX 1ejeld mporpaMmbl Mo (u3uke Ha YpOBHE OCHOBHOI'O 0OIIero oO0pa3oBaHMUs
obecrieurBaeTCs pEIICHUEM CIIEYIONIHNX 3a/1aY:

e MpuOOpeTeHHE 3HAHWH O JAUCKPETHOM CTPOCHHMH BEUIECTBA, O MEXaHMUYECKHX, TEIUIOBBIX,
3NIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e MPHOOpPETEHUE YMEHWI OIHCHIBATH M OOBICHATh (PH3MUYECKHE SIBICHUS C HCIIOJIb30BAaHHEM
MOJTYYEeHHBIX 3HAHUIA;

e OCBOGHHME METOJOB PELICHHS MPOCTEHIINX PACUETHBIX 3ahay C HMCIOJIb30BAHUEM (PHU3MUYECKHX
MOJIeJIeH, TBOPUECKHX H MPAKTHKOOPHEHTUPOBAHHBIX 33]1aY;

e pa3BUTHE YMEHHI HAOIIONATH IPUPOIHBIC SBICHHUS U BBITIONHATH ONBITHI, TAOOpaTOpHBIE paObOTHI
1 9KCIIEpUMEHTAIBHBIC HCCIE0BAHMS C UCIOIB30BaHUEM N3MEPUTEIBHBIX TIPHOOPOB;

e OCBOEHHE MPUEMOB PadOTHI ¢ nHpopManreil GU3NIECKOTO COAEPKaHMs, BKIF0OUask HHPOPMALIUIO
0 COBPEMEHHBIX JIOCTHXCHUSAX (DU3HKH, aHAITU3 ¥ KPUTUYECKOE OIICHUBaHUE HH(OpMAIINY;



e 3HAaKOMCTBO cO cdepamu mnpodeccCHOHANBHON AEATENbHOCTH, CBS3aHHBIMH C (HU3UKOH, H
COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMHU HA JJOCTIKEHHUAX (PU3MUECKOH HAYKH.
Ha u3yuenme ¢uznku (6a30BbIi ypoBEHb) HA YPOBHE OCHOBHOTO 00IIIEro 0Opa3oBaHMsi OTBOAUTCS
238 wacoB: B 7 kJacce — 68 yacoB (2 yaca B HezIeNnI0), B 8 kiacce — 68 yacoB (2 yaca B HEZIENI0), B 9
kimacce — 102 gaca (3 Jaca B HEACIIO).

1.COAEP KAHUE OBYUYEHMUSA
7 KJIIACC

Pa3nen 1. ®u3uka u eé poJib B NO3HAHUH OKPYKAIOLIEro MUpA.

®usnka — HayKa o npupoje. Apnenus npupoasl. OusndecKkue SBICHUS: MEXaHUUYECKUE, TETIOBEIE,
3JEKTPUYECKHE, MarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Odusnyeckre BeIUIHHBL. V3Mepenne ¢puzndecknx BennauH. Ouszndeckre mpuodopsl. I[lorpentHocts
U3MepeHuid. MexxayHapogHasi CUCTEMA €IHHHIL.

Kak ¢wusuka u apyrue ecrecTBeHHbIE HAayKH HM3Y4aloT NPUPONy. EcTecTBEHHOHAYYHBIH METOI
MO3HaHWS: HaONIOJeHHWEe, TOCTAaHOBKA HAYYHOTO BOMPOCA, BBIABIKEHHWE THIIOTE3, JKCIEPUMEHT I10
MIPOBEpKeE TUMOTE3, 00BsiICHEHNE HabmogaeMoro sBieHus. Onrcanue QU3NIecKuX SIBICHUH C ITOMOIIBI0
MOJEIIEH.

Hemoncmpayuu.

1. Mexanuyeckue, TEIUIOBBIE, JIEKTPHUECKHE, MATHUTHBIE, CBETOBBIE SIBJICHHUSL.
2. ®usnyeckue npuOOpPbI U MPOLEAyPa IPSIMbIX U3MEPEHU AaHATIOTOBBIM U U(POBBIM IPUOOPOM.

Jlabopamopnsie padomut u onvimot.

1. OnpeneneHre NoKa3aHUd U3MEPUTEIBHOTO TIPUOOpa.
2. Uzmepenne 00bEMa KUAKOCTH B TBEPIOTO TENA.

Pasnen 2. IleppoHadyasnbHble CBeIeHUSI O CTPOCHUH BellecTBA.
CrpoeHue BemecTBa: aTOMBI W MOJEKYJbl, UX pa3Mepbl. OIBITHI, JOKAa3bIBAIOIIUE TUCKPETHOE
CTpOCHUE BEIICCTBA.
JBmwkenue gactuil BemecTBa. CBs3b CKOPOCTH JIBIDKEHUS YACTHUI[ C TEMIEpaTypoil. bpoyHoBCcKoe
nexkenne, muddysns. BzanmonelicTBre YacTHII BEIecTBa: MPUTHKEHUE U OTTATKHBAHHE.
ArperaTHble COCTOSIHUSI BEUIECTBA: CTPOCHHE Ta3oB, KUIAKOCTEH W TBEPIBIX (KPUCTAITMYECKUX)
Tesn. B3anMoCBs3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX COCTOSIHUSIX W WX aTOMHO-
MOJIEKYJIAPHBIM cTpoeHneM. OCOOCHHOCTH arperaTHbIX COCTOSIHUI BOJIBI.
Jemoncmpayuu.
1. Ha6monerne 6pOYHOBCKOTO BIKEHHS.
2. HaOmonenve qupysun.
3. HaGuonenue sBieHUH, OOBACHIIOIIUXCS IPUTHKEHUEM WM OTTAIKMBAHUEM YaCTHUIL BEIIECTBA.
Jlabopamopnuie pabomot u onvinol.
1. Ouenka auameTpa aToMa METOJIOM PpAI0oB (C ucnoibp3oBanueM Qororpadumii). OnpeneneHue pa3MepoB
MAJTBIX Tell.

Pa3znen 3. /IBu:keHue U B3auMojeiicTBHE TeJl.

Mexannyeckoe IBWKeHHE. PaBHOMepHOe M HepaBHOMepHoe aBrkeHHe. Ckopoctb. Cpemssist
CKOPOCTb NPYU HEPABHOMEPHOM JIBMOKEHUHU. Pacuér myTr u BpeMEeHU ABUKEHHUSL.

SIBnenne wHepnuM. 3akOH MHEpUWHU. B3anMopaelcTBuEe Ten Kak MpUYMHA M3MEHEHHS CKOpPOCTH
IBIKEHHUS Tell. Macca kKak Mepa HWHEpPTHOCTH Tena. lImotHocTth BemectBa. CBS3b IJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIIECTRA.

Cuna xak XxapakTepHUCTHKa B3auMoieHcTBHs Ten. Cuia ynpyroctH ¥ 3akoH ['yka. M3amepenue cuiiel
C MOMOIIBIO AMHAMOMeETpa. SIBleHne TATOTeHMs M cuia TsbkecTH. Cuila TSHKECTH Ha APYTuX IJIaHEeTax.
Bec Ttenma. HeBecomocts. CriokeHre cvil, HANpaBIEHHBIX 10 OJHOW MpsAMOi. PaBHoaeicTByromas cuil.
Cuna tpenust. TpeHue cKoiabKeHus U TpeHHe nokod. TpeHue B IpUpoie U TEXHUKE.

Jemoncmpayuu.

1. HabmromeHne MeXaHHIECKOTO IBUKCHHS TeIa.
2. U3mepeHue CKOPOCTH MPSIMOJIMHEHHOTO JIBHIKEHHS.



Habmonenue siBIeHUsT HHEPITAH.
Hab6monenne n3aMeHeHHs] CKOPOCTH TPH B3aMMOICHCTBUH TEI.
CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TeIl.
CroskeHue CHJl, HalpaBIICHHBIX IT0 OJTHOM MPSIMOTA.
Jlabopamopnuie pabomost u onvinol.
1. 3mepenue Maccel Tena.
2. Omnpenenenne MIOTHOCTH TBEPIOTO TEla.
3. UccnenoBanue CUIbI yIPYyTrOCTH
4. I'pagyvpoBaHue Npy>KUHBI U U3MEPEHUE CUIT THHAMOMETPOM
5. HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXEHUS OT IUIOLIAJH COINPUKOCHOBEHHUE TEll,
MPKUMAIOUIEH CHITBI, pOJia TOBEPXHOCTH.

Pasnen 4. laBienue TBEPABIX TeJ, :KHAKOCTEH U ra3os.

Hasnenne. CrnocoObl yMEHBIIEHHS M YBeIW4eHUs AapieHus. [laBneHuwe raza. 3aBUCHMOCTD
JABJICHUA Taza OT 00Béma, Temmeparypsl. Ilepemada naBieHWs TBEPABIMH TENAMH, XUAKOCTIMHU WU
razamu. 3akoH [lackans. [IHeBMaTHUeckne MalIWHBI. 3aBUCHMOCTH JIABJICHHS XUIKOCTH OT TJIyOWHBI.
I'mapocratuyeckuii mapanokc. Cooduiatomirecs: cocyabl. [ napaBinyeckue MeXaHU3MBl.

AtMmocdepa 3emnn u atMocdepHoe naBieHue. [IpUUnUHBI CyIIecTBOBaHUS BO3AYITHONW OOOIOYKH
3emmu. Ombir Toppuuennmu. M3mepenune aTmochepHOTO AaBIieHUS. 3aBUCHUMOCTH aTMOC(HEPHOTO
JABJICHUSI OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! /i u3mMepenus aTMoc(hepHOTo JaBlICHHS.

JeiicTBre ®)UAKOCTH M raza Ha MOTPYXEHHOE B HHUX Telo. BeITamkuBaromas (apXxuMeaoBa) CHia.
3akoH Apxumena. [InaBanue ten. Bo3gyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUA ra3a OT TEMIIEPATYPHI.
Ilepenaya gaBieHUs )KUIKOCTBIO U Fa30M.
Coo01iarImuecs: CoCy/bl.
I'unpaBnuyeckuit mpecc.
[IposiBneHue neiicTBrs aTMOCHEPHOTO TaBJICHHUS.
3aBUCHMOCTh BBITAJIKUBAIOIICH CHJIBI OT 00BbEMa MOTrpYKEHHOW 4YaCTH Teja U IUIOTHOCTH
SKUJIKOCTH.
PaBeHCTBO BBITAJIKUBAIOLIEH CUJIBI BECY BBITECHEHHOW HKUJKOCTH.
8. VYcioBue muiaBaHMs TeNl: IUIABAHWE WIIM IOTPY)KEHHE TEI B 3aBHCHMMOCTH OT COOTHOLIEHHS
IUIOTHOCTEM TeJIa U KUJIKOCTHU.

Jlabopamopnuie pabomot u onvinol.

1. OnpeneneHvie BRITATKUBAIOIIEH CHJIBI, IEHCTBYIOIIEH Ha TEIO, MOTPYKEHHOE B KUIAKOCTb.
2.VccnenoBaHne 3aBUCUMOCTH Beca Teja B BOJIe OT 00bEMa MOTPYKEHHOH B )KUKOCTh YacTH Tela.
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Pa3nen 5. Padota u MoIHOCTH. DHepPrus.

Mexannueckasi pabota. MOIIHOCTb.

IIpocTeie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. lIpaBMio paBHOBecHs phluara.
IIpumenenre mpaBmiia paBHOBecHs pbluara K Onoky. «3oiotoe mpaBuio» mexanukw. KIIJ[ mpocteix
MexaHU3MOB. [IpocThie MexaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. Kunerndeckas u noTeHuumanbHas sHeprus. [IpeBpaiieHue onHOro BUAa
MEXaHWYEeCKOW PHEPTHH B APYTOi. 3aKOH COXpaHEHUS SHEPTUU B MEXaHHKE.

Jemoncmpayuu.

1. Tlpumeps! MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomot u onvinol.
1. BersicHeHHEe ycoBU paBHOBECHS pblyara.

2. Onpenenenne KI1J[ HaKIIOHHOM MJIOCKOCTH.

8 KJIACC

Pa3nen 6. TenjioBbie siBJIEHUS.

OCHOBHBIC TOJIOKCHUS MOJICKYJIIPHO-KHHETHYECKON TEOPUU CTPOCHUS BemiecTBa. Macca o
pasMepbl aTOMOB H MOJIEKyJd. OIBITE, TOATBEPKIAIONINE OCHOBHBIC ITOJIOKEHHUS MOJICKYIISIPHO-
KUHETUYECKON TEeOpHUH.

Mopenu TBEPAOTrO, >KHIKOTO M Tra3000pa3HOTO COCTOSIHMI BemlecTBa. KpucTtammueckue u
amop¢ueie Tenma. OOBSICHEHHE CBOWMCTB Ta30B, JXKUAKOCTEH M TBEPIBIX TEN HA OCHOBE IOJIOKCHUN



MOJIEKYJIAPHO-KMHETHUECKOi Teoprun. CMadnBaHNe M KalWUIIPHBIE SABJICHUS. TeIIoBOe paciiupeHne u
cKarue.

Temmepatypa. CBs3b TeMIepaTypbl CO CKOPOCTHIO TEIUIOBOTO ABMKEHHUS 4YacTUIl. BHyTpeHHss
sHeprus. CriocoObl M3MEHEHUsT BHYTPEHHEH SHEPrUM: TEIUIoNepeaada W COBepIIeHUEe paboThl. Buisl
TeIUIONepeadu: TeTIONMPOBOAHOCTh, KOHBEKIINS, U3ITyICHHE.

KomnmgecTBo TemmoTsl. Y ienpHas TeITOEMKOCTh BemecTBa. 1ermioo0MeH U TeIIoBOe paBHOBECHE.
YpaBHeHue TemioBoro OamaHnca. [LmaBieHWe W OTBepJCBaHHE KPUCTAJUIMYCCKUX BEIIECTB. Y CNIbHAS
terota ToiaBieHus. [lapooOpazoBanme m koHmeHcarus. Mcmapenwe. Kumenwe. YnmenapHas TeruroTa
nmapooOpa3oBaHus. 3aBUCUMOCTh TEMITEPATypPhbl KUTIEHHS OT aTMOC(HEPHOTO JTaBICHHS.

BnaxunocTs Bo3nyxa.

OHeprus TOIuBa. Y AefbHas TEIUIOTa CTOPaHHUsL.

IIpuntnmel paboTthl TermoBblx nBuratenet KIIJ[ TemmoBoro murarens. TeroBele ABUTATENd U
3alllUTa OKPYXKAIOIIEH Cpeibl.
3aKOH COXPAaHEHUs U MPEBPAILICHUS SHEPTUH B TEILJIOBBIX MPOIECCaX.

Hemoncmpayuu.
Habmroienne O6pOoyHOBCKOTO TBHKEHUSL.
Habmonenue quddysun.
HaGmronenue siBieHui cMaunBaHUs U KAWL PHBIX SBICHAN.
HaOiroieH1e TEeIIoBOro paciuiupeHus Tell.
W3menenue naBieHns ra3a Mpu H3MEHEHNH 00hEMa W HATPEBAHUY W OXJIAXKICHUH.
[IpaBwia u3MepeHus: TeMITepaTyphl.
Buael Tennionepenayu.
OxJaxkIeHue MPU COBEPIICHUH PabOTHI.
Harpesanue npu coBepiieHUH pabOThl BHEITHUMHE CHUITAMU.
0. CpaBHeHue TEIIOEMKOCTEH Pa3IMYHBIX BEMIECTB.
1. HabmroneHue KuneHus.
12. HabmoneHne nocToSHCTBA TEMIIEPATYPhI IIPH TUIABJICHUH.
13. Mogieny TerIoBbIX IBUTATENICH.
Jlabopamopnuie pabomot u onvimol.
1. V3yuenwue mporiecca TeIuiooOMeHa.
2. MI3aMepeHue yaenpHOM TeIUI0EMKOCTH BEIIECTBA.
3. 3mMepeHne OTHOCUTENBHOM BIIaXKHOCTH BO3IyXa.

Pasznen 7. DnekTpuyeckue U MArHUTHbIE SIBJIEHUSI.

Onexrpuzanus Tenl. [IBa pofa 3IeKTpUdecKux 3apsaoB. BlaumoseiicTBrue 3apspKeHHBIX TEN. 3aKOH
Kynona (3aBUCHMOCTB CHIIBI B3aMMOJICMCTBHS 3apsHKSHHBIX TEJ OT BEIMYWHBI 3aPsIOB U PaCCTOSHUS
MEXy TeJIaMHu).

Onekrpudeckoe Tmone. Hampspk€HHOCTH  3neKTpudeckoro mons. [IpuHIMN — cyneprno3urun
ANIEKTPUYECKHX TI0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocutenn snexTpudecKux 3apsioB. DJEMEHTapHBIA dJeKTpudeckuil 3apsn. CTpoeHHe aroma.
TIpoBOHHUKY M MUAIEKTPHUKHU. 3aKOH COXpaHEHUS IIEKTPUIECKOTO 3apsia.

ONEKTPUYECKUNA TOK. Y CJIOBUS CYIIECTBOBAHUS 3JICKTPUUYECKOrO TOKA. MICTOUHHKH MOCTOSIHHOTO
TOKa. JIEHCTBUS DIEKTPHUECKOTO TOKa (TEIUIOBOE, XUMHUYECKOE, MArHUTHOE). DJIEKTPUICCKUA TOK B
KHUIKOCTSIX U Ta3ax.

Onektpuyeckas uenb. Cuna Toka. DnekTpuueckoe HanpsskeHue. CONpOTUBICHHE MPOBOJHUKA.
VYaenbHOE cOmpoTUBIEHUE BemlecTBa. 3akoH Oma nns ydactka uenu. I[locnenoBaTtenbHoe U
napajuieIbHOE COCTMHECHHUE TTPOBOTHHUKOB.

Pabora u MomHOCTH 3nekTpudeckoro Toka. 3akoH Jlxoyns—JleHma. DnekTpudeckue Ienu M
MOTPEOUTENH ANEKTPUIECKOI 3Hepruu B ObITy. KOopoTKoe 3amMbIkaHue.

IlocrosinHbie MarHuThl. B3auMozeicTBUE MOCTOSSHHBIX MarHUTOB. MarHutTHoe moJie. MarHutHoe
moJyie 3eMJTi U €ro 3HadeHue I Ku3HU Ha 3emiie. OmelT DpcTena. MarHUTHOE 101 AJIEKTPUIECKOTO
ToKa. [I[puMeHeHne 31eKTPOMarHuToB B TeXHUKE. JleficTBHE MarHUTHOTO IOJIsI HA MPOBOJHUK C TOKOM.
DNEeKTPOABUTaTENb TOCTOSIHHOTO TOKa. Mcionp30BaHNe 37IeKTPOABUTATENEH B TEXHUIECKHUX YCTPOHCTBaxX
Y Ha TPaHCIIOpTE.

Onseitel @apanes. SIBneHue snekTpoMarHuTHOW MHAYKIMH. [IpaBuio JleHna. DnekrporeHepaTop.
CrocoObl TIONTyYEHUS JJICKTPUYSCKON DHEPIHH. DJIEKTPOCTAHIIUM HAa BO300HOBIIIEMBIX HCTOYHHKAX
SHEPTHUH.

RPN~ E



Hemoncmpayuu.
DIreKTpr3amnus Tell.
JBa poa sneKTpuiYecKuX 3apsiioB U B3aUMOCHCTBHE 3apsSHKEHHBIX Tell.
Y CTpoHCTBO U IEUCTBUE AIIEKTPOCKOIIA.
DeKkTpocTaTnieckas HHIYKIHSL.
3aKOoH cOXpaHEHHS IEKTPUIECKUX 3apsIOB.
[TpoBOTHUKY W TUBTICKTPUKH.
MopaenupoBaHre CHIOBBIX JHHUH IEKTPHUYECKOTO MOJIS.
HcTOYHMKH TTOCTOSTHHOTO TOKA.
JleficTBUS 3IEKTPUUECKOrO TOKA.
0. DnekTpryeckuit TOK B XKUIAKOCTH.
1. T'a3oBbIii paspsi.
12. i3mepenue CHlbl TOKA AMIIEPMETPOM.
13. Usmepenue 2J1eKTPHIECKOTO HATPSHKEHHST BOJIBTMETPOM.
14. PeocraT u Marasus CONpPOTHBIICHUIA.

RBROOoNoOaR~WDE

15. B3zaumopeiicTBrEe NOCTOSHHBIX MAarHUTOB.

16. MonenupoBaHre HEBO3MOXKHOCTH Pa3/IeJICHUs OIFOCOB MarHHTA.
17. MopenupoBaHHe MarHUTHBIX MOJICH TOCTOSHHBIX MATHHUTOB.

18. Onwit Dpcrena.

19. MaruuTHOE 110J1€ TOKA. DIEKTPOMATHUT.

20. JleiicTBHE MarHUTHOTO TI0JIsI Ha TIPOBOIHKK C TOKOM.

21. DneKkTpoaBHIaTENb MOCTOSHHOTO TOKA.

22. ViccnenoBanue sBJIEHHS 2JIEKTPOMArHUTHOM MHIYKIIUH.

23. Onwitel Dapajes.

24. 3aBHCHMOCTb HANPABJICHHUSI HHIYKIIMOHHOTO TOKA OT YCIIOBHMM €r0 BO3HUKHOBEHMSI.
25. DiIeKTpOoreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnuie pabomot u onvimol.
1. COopKa 3JIeKTPUIECKOil e TIOCTOSTHHOTO TOKa ¥ U3MEPEHHE CHITBI TOKA B €€ Pa3IMuHbIX Y4aCcTKaX.
2. M3amepeHue HANPsDKEHHS Ha Pa3JIMYHBIX YUACTKAX MOCIIEI0BATEILHON IICKTPUUSCKON TIeTTH
3.UccnenoBanre 3aBHCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 PE3UCTOp, OT COMPOTUBIICHHUS pe3rcTopa U
HaNPsHKEHUS Ha PE3UCTODE.
4. i3amepeHue CONPOTUBIICHUS TPOBOIHKKA. V3yueHne MpUHIIMTIA JCHCTBHSI peocTaTa.
5. IIpoBepka npaBuIia Jis CHIIBI TOKA MPHU HapajlieIbHOM COSIUHECHUH PE3UCTOPOB.
6. M3amMepeHre MOITHOCTH U pabOTHI TOKA B DIIEKTPUIECKOM JTaMIIe.
7. IayveHue neiicTBUSI MATHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.

9 KJIACC

Pasnen 8. Mexannueckue siBJICHHSA.

Mexannueckoe nBWXKeHHe. MarepuanbHass Touka. Cucrema oTcuéta. OTHOCHTEIBHOCTH
MEXaHUYECKOT0 JIBUKEHUA. PaBHOMEPHOE MIPSIMOIMHENHOE IBMKeHMEe. HepaBHOMepHOE NpsSIMOJIMHETHOE
nBrxerne. CpelHss 1 MTHOBEHHAs! CKOPOCTh Tella TP HEPaBHOMEPHOM JBM)KEHUH.

VYckopenue. PaBHOyckopeHHOe mpsMonuHerHHoe [BikeHHe. CBoOoaHoe mnageHue. ONBITH
Tanunes.

PaBHOMepHOE nmBIWXKeHWE MO OKpyXHOCTU. [lepmon m yactora oOpamenus. JIunedHas u yriosas
cKkopocTH. LleHTpocTpeMHUTENBHOE YCKOPEHHUE.

Ilepsriii 3akoH HptoToHa. Bropoit 3akon Herotona. Tpermit 3akon Herorona. ITpunHnmn
CYTIEpPTIO3UIINHN CHIL.

Cma ynpyroctu. 3akoH ['yka. Cuia TpeHUWs: cuia TPEHHS CKOJBXEHUS, CHa TPEHHUS TOKOS,
JIpyTHe BUABI TPEHUS.

Cuna TSOHKECTH M 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpEHHE CBOOOMHOTO mMajeHus. J(BmkeHHe
rutaneT Bokpyr Conana. [lepBas kocMuueckasi ckopocTs. HeBecoMocTs 1 meperpy3Ku.

PaBHOBecue MmarepuanbHOW Touku. AOcomoTHO TBEpHoe Teno. PaBHOBecwe TBEpmOro Tema ¢
3aKpenIEHHON OChI0 BpameHus. MoMeHT cuiibl. LIeHTp TskecTH.



Nmvmynse Tema. Usmenenne ummynasca. UMIymbe cruibl. 3aKOH COXpaHEHHUS UMITyJIbca. PeakTuBHOE
JBIDKEHHE.

Mexannueckasi paboTa U MOIIHOCTh. PaboTa cuil TshKecTH, ynpyroctu, TpeHusi. CBA3b SHEPTUU U
pabotel. [loTeHnManbHAS SHEPTHUS Tella, TOAHATOrO HAJ MOBEPXHOCTHIO 3eMin. [loTeHManbpHas SHeprus
cxaroil mpykuHbl. Kunetmueckas sHeprus. Teopema 0 KHHETHYECKOW SHEPTHH. 3aKOH COXPaHEHUS
MEXaHUYECKON SHEPTHH.

Hemoncmpayuu.

1. HabmromeHne MEeXaHHIECKOTO IBHKEHHS TeIa OTHOCHUTEIBHO PAa3HBIX TEN OTCUETA.
2. CpaBHeHHE MyTeH U TPACKTOPHIA IBHKCHHUSI OJHOTO M TOTO YK€ Telld OTHOCHUTEIBHO Pa3HBIX Tel
OTCU€Ta.
W3mepeHue CKOpOCTH U YCKOPEHHSI IPAMOIUHEHHOTO IBH)KEHUSL.
HccnenoBanre Npru3HaKoB PaBHOYCKOPEHHOT'O IBUKEHMSL.
Habmtonenue nBiskeHHs Tena 1Mo OKPY>KHOCTH.
Habmronenne mexaHW4yecKHX SIBICHUH, Mpoucxomsimux B cucteme oTcuéra «Temexka» mpu eé
PaBHOMEPHOM ¥ YCKOPEHHOM JBM)KCHUU OTHOCUTEJIBHO KaOUHeTa (PU3UKH.
3aBUCUMOCTh YCKOPEHUS Tella OT MAacChl TENA U ACHCTBYIOIIEH Ha HETO CUJIBL.
Habnronenue paBeHCTBa CHJI IPH B3aUMOJICHCTBUH TEJL.
H3menenue Beca Tena nNpyu yCKOPEHHOM JIBUKEHHU.
0. IMepenaya umIrysbca IpH B3aUMOIEHCTBUH TE.
11. TIpeoGpa3oBaHus SHEPIUHU MIPH B3AUMOICHCTBHUH TEIL.
12. Coxpanenne uMITyIbCca IPH HEYIPYTOM B3aUMOIEHCTBHH.
13. Coxpanenue umInyibca npu abCOMIOTHO YIIPYrOM B3aHMOJICHCTBHU.
14. HaGmoeHre peakTHBHOTO JIBUYKEHHSI.
15. Coxpanenne MeXaHMIECKOM SHEPTUH TIPH CBOOOTHOM ITaI€HHH.
16. Coxpanenne MeXxaHHYECKON SHEPTUHU MPH JBIKEHUH TeJIa MO/ JEHCTBUEM MPYIKHHBIL.
Jlabopamopnsie padbomout u onvimot.
1. UccnenoBanne paBHOYCKOPEHHOTO JBIKEHHS 0€3 HaualbHOW CKOPOCTH.
2. OmpeJienieHre )KECTKOCTH MPY>KUHBI.
3. Omnpenenenne k03hHUIEHTa TPEHUS CKOJIBKECHUS
4. Ompenenenne pabOTbl CWIBI TPEHHS NP PABHOMEPHOM JABIKEHHH Tella IO TOPU30HTAILHON
IIOBEPXHOCTU

Pa3nen 9. Mexannuyeckue KoJjie0aHus ¥ BOJHBI.

KonebarensHoe nBrxeHne. OCHOBHbBIE XapaKTEPUCTUKU KOJIeOaHHI: IEpHO/], YacTOTa, aMIUIUTY/AA.
Matematrndeckuil ¥ Ipy>KMHHBIA MasTHUKH. [IpeBpaltienrne sHeprun npu KouedaTeTbHOM JABIKEHUH.

3aryxatomue koyieOanus. BeiHyxIeHHbIe KojieOanus. Pe3onanc. Mexanuueckue BojiHbl. CBOHCTBA
MEXaHMYECKMX BOJNH. [IpomosibHBlE M TOHepedHble BOJHBL J[MMHA BOJHBI M CKOpPOCTH €€
pacrpocTpaHeHusi. MexaHH4eCKHe BOJIHbI B TBEPAOM TeJle, CEHCMUYECKHUE BOJIHBI.
3ByK. ' poMKOCTB 3ByKa 1 BbIcoTa ToHa. OTpaskeHue 3Byka. MH(pa3ByK u yiIbTpa3ByK.
Jemoncmpayuu.

Habmionenue konebanuii Ten MoA ASHCTBUEM CHIIBI TSDKECTH M CHITBI YIIPYTOCTH.
Habmroenue koyebanuii rpy3a Ha HUTH U Ha TIPY)KUHE.
Habmtonenue BEIHYKICHHBIX KOJIEOaHUH U pe30HAHCA.
PacripocTpanenue mpooabHBIX U ITOTIEPEYHBIX BOJH (Ha MOJENH).
Habmroienue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTHYECKHH PE30OHAHC.
Jlabopamopnuvie pabomol u onvinol.
1. Onpenenenue 4acToTHl U IEpHOAa KOJIeOaHUI MPY>KUHHOTO MasTHUKA
2.IlpoBepka HE3aBUCUMOCTH IEpHOAa KojeOaHHid Ipy3a, MOABEIICHHOIO Ha HUTH, OT MaccChl Ipy3a.

Paznen 10. DjekTpoMarHuTHoe MoJjie 1 3J1eKTPOMATHUTHbIE BOJHBI.

DJIEKTPOMArHUTHOE IIOJIE. DJIEKTPOMAarHUTHBIE BOJHBL CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.
IlIkana 3neKTpOMarHuTHBIX BOJIH. Mcrionbp30BaHKE 3JIEKTPOMAarHUTHBIX BOJIH JUISI COTOBOM CBSA3H.

OnexTpoMarsuTHas npupoja ceera. CkopocTs cBera. BosHOBbIE CBOMCTBA CBETa.

Hemoncmpayuu.

1. CgoiicTBa IEKTPOMATHUTHBIX BOJIH.
2. BOJHOBBIE CBOMCTBA CBETA.
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Paznen 11. CBeToBbI€E SABJIEHHS.
JlyueBas monens cBeta. Mcrounuku cBeta. [IpsmonuHeitHOe pacmpocTpaHeHHe CBeTa. 3aTMEHUS

Connua u .HyHI)I. OTpa)KCHI/IC cBeta. [Inockoe 3CpKaJIo. 3aKkoH OTpa’XCHUs CBCTA.

[Ipenomienune cBera. 3akoH MpejomicHUs cBeta. [lonHOE BHYTpEHHEE OTpaKCHHE CBETa.

Hcrnonp30Banue moJIHOTO BHYTPCHHETO OTPAXXCHHUSA B OIITHIYCCKUX CBETOBOAAX.

Jlnaza. Xop mydeit B tuaze. Onrndeckas cucrema QoToarmapara, MUKPOCKONa U Tesleckona. [ ma3

KakK OIITHYCCKas CUCTEMA. BHI/ISOPYKOCTI) " NaJIbHO30PKOCTh.

Paznoxenne Oemoro cBera B cmekrp. OmbiTel HbfoToHa. ClOKEHHE CHEKTPAIBHBIX ITBETOB.

Jucnepcus ceera.

CoNoaRrWNE

Hemoncmpayuu.

[IpAMosnrHETHOE pacIpOCTpaHEHHE CBETA.

OTpakeHHE CBETA.

[Mony4enue n3o0pa>keHUH B MIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajiax.
IIpenomnenue cBera.

OnTHUYeCKU CBETOBOI.

Xon ryueii B cobuparomiei JuH3e.

Xop 1ydeil B pacceuBaroIIel JTUH3E.

[Mony4enue n300pa>keHNl C MOMOIIBIO JINH3.

[Tpuanmn nerictBus doTroarmmapara, MUKPOCKOTIA U TEIECKOTA.

10. Mogens riasa.
11. Pasnoxenue GeI0ro CBETa B CIIEKTP.
12. Tlonyyenue 6eIOro CBETA NPH CIOKEHUHA CBETA PA3HBIX IIBETOB.

1.

2.

3.

Jlabopamopnuie pabomot u onvimol.

Nzydenne cBoWcTB wm300pakeHWil B coOuparomei nmH3e. M3MepeHHe ONTHYEeCKOH CHITBI
coOuparotei TNH3bI.

HccnenoBanue 3aBUCUMOCTH yIjla NPEJIOMIIEHUS CBETOBOIO Jlyda OT yIJIa IaJIeHHUs Ha TPaHUIe
«BO3IYX-CTEKIIO»

OnbITEl O Pa3loKEHHIO Oenoro CBeTa B CHEKTP M BOCIPHUATUIO IIBETA NMPEIMETOB IMPH HX
HaOJIFOIEHNH Yepe3 IIBETOBbIC (QUIIbTPHI

Paznea 12. KBaHnToBbI€ ABJICHHA.
Omnbitel Pezepdopna m mnanerapnas monens atoma. Mogens atoma bopa. Hcmyckanue u

MoTJIoNIeHue cBeta aromoM. KBaHThI. JIMHEHUaThIe CIIEKTPHI.

PannoaktuBHOCTh. Anb(a, OeTa- M ramma-uznyueHus. CTpoeHue aTOMHOro sjupa. HykimonHas

MOZACIIb ATOMHOIO sAJpa. H3oTomsl. PaZ[I/IoaKTI/IBHLIe peBpalICHUS. Hepno;[ nojiypacnazaa aTOMHBIX SIACP.

H,HepHLIe peaKknuu. 3aK0HBI COXpaHCHHS 3apAaA0BOTI0 U MaCCOBOT'O YUCCII. SHGPFI/IH CBs3HW aTOMHBIX

sinep. CBs3b MacChl U SHEPTUH. Peaknmu cuHTe3a u aenenud sanep. Mcrounuku sHepruu ConHIa u 3BE3.

oakrwnE

Snepnast osHepreTuka. /[elicTBrs paAOaKTUBHBIX U3JIyUYEHUN Ha )KMBBIE OPraHU3MBI.
Jemoncmpayuu.

CHCKTpI)I H3JIYUYCHHA U IOTJIOIICHUA.

CreKTphI pa3nuIHBIX Ta30B.

CuexTp Bozopoza.

HaGmronenue TpexoB B kamepe Buibcona.

Pabora cuéruyrka HOHU3UPYIOIINX H3ITYICHUH.

Perucrpanus uznydeHuss IpUpOAHBIX MUHEPAJIOB U IPOILYKTOB.

IloBTOpUTENHHO-0000IAIOIIN I MOAYJIb.
[loBTrOopuTEenbHO-0000MAONMIA MOIY/Ib NpeAHA3HAueH Uil CHCTEMaTH3alMd M 0000IeHHS

NPEJIMETHOTO COJICPIKaHUsI M OIBITa JICSITENBHOCTH, NMPHOOPETEHHOTO TPH HM3YYEHHH BCEro Kypca
Gu3NKU, a TaKKe JUIA TMOJITOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHy To (u3uke s
oOyyaromuxcsi, BHIOPaBIINX 3TOT Y4€OHBII TpeaIMeT.

HpI/I HU3YUYCHHUU HAHHOT'O MOAYJIA PCAIMIYIOTCA U CUCTCMATU3SUPYIOTCA BUABI ACATCIBHOCTHU, HaA

OCHOBE KOTOPBIX obecrieunBaeTCst JOCTMKCHUE TNPCAMETHBIX W MCTAIIPCAMETHBIX INIAHUPYEMBIX
PE3YyJIbTAaTOB 06yquH$[, (bOpMI/IpyeTCH CCTCCTBCHHOHAY4YHAA I'PaMOTHOCTb: OCBOCHUC HAYYHBLIX MCTOJOB
HCCICIOBaHUA SIBJICHUI nNpupoabl U TCXHUKHU, OBJIAACHUC YMCHHUAMU O0OBICHATH (1)I/I3I/IIICCKI/IC SIBJICHUA,
IIPUMCHSIA ITOJIYYCHHBIC 3HaHUSA, pCIIaTh 3ala4i, B TOM YHCJIC KAYCCTBECHHBIC U OKCIICPUMEHTAJIBHBIC.

[IpuHIHMIIHATEHO ESTENPHOCTHBIM XapakTep NAaHHOTO pasfieNia peannu3yeTcsl 3a CUYET TOTO, YTO

o6yqaloumec;1 BBITIOJIHAIOT 3aJlaHUs, B KOTOPBIX UM NPCAJIaracTcs:



Ha OCHOBE IIOJYYEHHBIX 3HAaHUM paclo3HaBaTh U HAay4yHO OOBSCHATH (PU3UUYECKHE SIBICHUS B
OKpY’Karolllel MPUPOAE U MOBCEIHEBHOM KU3HU;

WCIIOJIb30BaTh HAyYHBIE METOJIbI HCCIECAOBAHMS (PU3MUYECKHX SIBICHUH, B TOM YHCIIE IJIs1 TPOBEPKU
TUIIOTE3 U TMOJyYSHHS TEOPETHUECKIX BHIBOJOB;
OOBSICHATh Hay4HbIE OCHOBBI HauOoJiee Ba)KHBIX JIOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTUH, HaIllpuUMep,
IPAaKTUYECKOr0 HCIOIb30BaHMS Pa3jIMYHbIX MCTOYHMKOB SHEPIMM Ha OCHOBE 3aKOHA IPEBPALICHUS U
COXpaHEHHs BCEX U3BECTHBIX BUIOB SHEPTHU.
INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMSA

W3yyenne ¢U3MKM Ha YpOBHE OCHOBHOTO OOIIEr0 oOpa3oBaHUs HAMpaBJICHO HA JOCTHKCHUE
JMYHOCTHBIX, METANPEIMETHBIX U TIPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

B pesynpraTe m3ydeHusi GU3MKKA Ha YpOBHE OCHOBHOTO OOIIEro oOpa3zoBaHUs y 0OydYaromerocs
OyayT chopMHUPOBaHBI CIIEAYIOIINE TMYHOCTHBIC PE3YNbTaThl B YACTH:

e 1) NaTPHOTHYECKOT0 BOCIIMTAHUS:

e — MpOSBICHUEC HHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSIHHUIO POCCHICKOHN (u3muecKoi
HayKH;

* —IEHHOCTHOE OTHOIICHHUE K JOCTHKECHUSIM POCCUICKUX YUEHBIX-(PU3UKOB;

e 2) rpa:kIaHCKOI0 U IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

L4 — TOTOBHOCTb K AKTHBHOMY YYaCTUIO B O6Cy)K[ICHI/II/I O6H.[€CTB€HHO 3HAYUMBIX U 3THYCCKUX
po0JieM, CBSI3aHHBIX ¢ IPAKTHYECKUM NPUMEHEHHEM HOCTHXECHUH Ppr3nku;

¢ —O0CO3HaHHE BaKHOCTH MOPaJbHO-3THUECKUX NPUHLIUIIOB B AEATEILHOCTH YYEHOTO;

e 3)3cTeTH4YeCKOr0 BOCIIMTAHUSA:

e — BOCHPUSTHE JCTETHYECKHX KauyeCcTB (HU3MUECKONW HayKu: €€ TapMOHHUYHOIO IOCTPOCHUS,

CTPOTOCTH, TOUHOCTH, JAKOHUIHOCTH;
e 4) IEHHOCTH HAYYHOI'0 MO3HAHUSL:

e — OCO3HaHHE LIEHHOCTH (PU3NYECKO HAyKH KaK MOIIHOTO WHCTPYMEHTA MO3HAHUSI MUPA, OCHOBBI
Pa3BUTUS TEXHOJIOTHH, BAXKHEUIIEH COCTABISIOIEN KyIbTYPhI;

e  —pa3BUTUE HAY4YHOH 1H0003HATENBHOCTH, HHTEPECA K UCCIIE0BATENbCKOM EATEIbHOCTY;

e 5) ¢popMHUpOBaHMSA KYJbTYPbI 310POBbS M 3MOLMOHAJIBHOI0 0JIAr0OMOJyYHUsI:

e — OCO3HAHHUE IIEHHOCTH 0e30macHOro oOpasa >KU3HM B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,

BOXHOCTU NpaBWJI 0E30IaCHOTO MOBENECHUS HAa TPAHCIOPTE, HAa JOPOrax, ¢ JIEKTPUUYECKUM H
TCIIJIOBBIM O6OPYIIOB3HI/ICM B JOMalIHUX YCJIOBUAX,

e — chOpMHPOBAHHOCTb HaBbIKa pe(IEKCHH, NPU3HAHUE CBOETO IpaBa Ha OLIMOKY M TakKoOro >Ke
[IpaBa y Ipyroro 4ejloBeKa;

e 6) TPYIOBOIr0 BOCIIMTAHMSA:

e — aKTUBHOE yYacTHE€ B pEIICHUH MPaKTUYECKUX 3a7ad (B paMmKax CeMbH, 0Opa3oBaTelbHON
OpraHu3alyy, ropoja, Kpas) TeXHOJOIMYECKON M COLMANbHONW HANpaBIEHHOCTH, TPEOYIOIUX B
TOM YHCIIE ¥ (PU3NIECKUX 3HAHUIA;

* —HHTEpEC K NPaKTHYECKOMY M3YUECHHUIO NpodeccHii, CBI3aHHBIX ¢ (HU3UKOM;

e 7) 3K0JIOTHYECKOI0 BOCIINTAHUS

e —OpHWEHTAIMs HA MPUMEHEHNEe (HU3NUECKUX 3HAHUHN JUISI PelIeHns 3a1a4 B 00J1aCTH OKpYy Karomien
Cp€abl, TNIAHUPOBAHUA IMOCTYIIKOB M OLCHKH HMX BO3MOXXHbBIX HOCHe)ICTBI/Iﬁ JJIL oxpyxca}omef/i
Cpenpbl;

e —O0CO3HAHHE MI00ATBHOTO XapaKTepa DKOJOTHYECKHUX MTPOOIIEM U ITyTel UX pelleHHS;

e 8) ajanTanuM K M3MEHSIOIMMCS YCJIOBHSIM COMUATBHON U MPUPOAHOI cpeabl:

e — MOTPeOHOCTH BO B3aMMOJEHCTBUM NPHU BBHIIIOJHEHWH HCCIIEIOBAHUN M MPOEKTOB (PHU3MUYECKOM
HaNpaBJIEHHOCTH, OTKPBITOCTb ONBITY M 3HAHUSIM APYTHX;

e —IOBBIILICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUIECCKYIO e TEIbHOCTB;

e —oTpeOHOCTD B (JOPMUPOBAHMHU HOBBIX 3HAHHM, B TOM 4YUCIIEe QOPMYITUPOBATH HICH, OHATHS,
TUIOTE3bI O PU3HYECKUX OOBEKTaX U SBICHUSIX;

e —oOco3HaHHE 1e(UINTOB COOCTBEHHBIX 3HAHUK M KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKH;

¢ —IUTAHUPOBAHUE CBOETO PAa3BUTHI B IPUOOPETECHUN HOBBIX (DU3NUECKUX 3HAHUIA;

e — CTpEMJICHHE AaHAJIU3UPOBATH U BBUIBJIATH B3aUMOCBS3U IIPUPOABI, OOIECTBA U SKOHOMHKH, B
TOM YHCJIE C UCIIOIb30BaHNEM (PU3NUECKIX 3HAHUH;

e — OLCHKA CBOMX JICHCTBUH C YUETOM BIHSHUS Ha OKPYKAIOLIYIO CPEAY, BOBMOXKHBIX TTOOATBHBIX

IIOCJIEACTBUH.



METAINPEIMETHBIE PE3YJIbTATBI

B pesynpTaTe OCBOEHHSI MpOrpaMMbl 1Mo (H3MKE Ha YPOBHE OCHOBHOTO OOIIETO 0OpazoBaHUS Y
oOyyaromierocs OynyT chopMHUpOBaHbEl MeTanpeIMeTHbIE Pe3yJabTaThl, BKIIOYAIONINE [T03HABATELHBIE
VHUBEpCAIbHBIC y4eOHBbIE JIEHCTBUS, KOMMYHUKATUBHBIC YHUBEPCAJIbHBIC Y4YCOHBIC JCHCTBHUSA,
PETYIATUBHBIC YHUBEPCAIbHBIEC yUeOHbIE EHCTBUSL.
Ilo3HaBaTe/ibHBIE YHHBePCAJIbHbIE YieOHbIe AeiicTBUA
Ba3oBble Joruueckne neicTBUS:

e  BBIIBIIAATH M XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKNA O0HEKTOB (SIBICHHN);

e YCTaHABIMBATh CYIIECTBEHHBIH NPHU3HAK KIACCHU(HUKAINK, OCHOBAHHS U1 OOOOIICHHA U
CPaBHCHUS;

e BBISBIIATh 3aKOHOMEPHOCTH W TPOTHBOPEUYUS B pacCMaTpuBacMbIX (DakTax, IaHHBIX U
HAOOEHISIX, OTHOCAIINXCS K (PU3NUECKIM SBIICHUSIM;

e  BBISBIIATH NPUYMHHO-CJICICTBEHHBIC CBSA3U NPU M3ydeHUM (DU3MUYSCKUX SBICHUA W TPOIIECCOB,
JIeJIaTh BBIBOJBI C MCIIOJIB30BAHUEM JICAYKTUBHBIX M WHIYKTUBHBIX YMO3aKIIOUCHHIA, BBIJIBUTATh
TUTIOTE3bI O B3aUMOCBSI3SX (DM3HUYECKUX BEIHUNH;

e CaMOCTOATENBHO BHIOMpATh CIOCOO pelleHns y4eOHOW (u3mueckoil 3amadu  (cpaBHEHHE
HECKOJIBbKMX BapUaHTOB PEIICHHS, BBIOOpP HamOoJiee MOAXOISIIET0 ¢ YYETOM CaMOCTOATEIBHO
BBIJICTICHHBIX KPUTEPHUER).

Ba3oBble uccienoBaTe/IbCcKue AeCTBUA:

*  HCIOJB30BaTh BOINPOCH! KaK UCCIIEN0BATEILCKUI HHCTPYMEHT TIO3HAHHMS;

e TMPOBOJIUTH [0 CaMOCTOATENLHO COCTaBJIICHHOMY IUIAHY OIIBIT, HECIOXHBIA (U3NYECKUi
SKCIIEPUMEHT, HeOOJBIIIOE UCCIIEeIOBaHNE (PU3HUYECKOTO SBIICHHS,

e OICHMBAaTH Ha MPUMEHUMOCTh M JIOCTOBEPHOCTh WH(POPMALIMIO, TONYYCHHYID B XOJe
WCCIICTIOBAHUS WITH SKCIIEPIMEHTA,

e  CaMOCTOATENhHO (HOPMYyIUpOBaTh O0OOOIIEHHsI W BBIBOABI IO pE3yNbTaTaM MPOBEAEHHOTO
HaAOIIOICHSI, OTIBITA, UCCIIEIOBAHNUS;

e TPOTHO3UPOBATH BO3MOXKHOE JajbHEHINEEe pa3BUTHE (PU3MUECKHX MPOIIECCOB, a TAKIKE BBIIBUTATH
IMPEATIOJIONKCHU A 00 ux Pa3BUTHUH B HOBBIX YCJIOBUAX U KOHTCKCTaXx.

PaGora ¢ nundopmanueii:

e MPHUMEHSTH Pa3IUYHbIE METOJBI, HHCTPYMEHTHI M 3allpOChl IPU TIOUCKE W OTOOpE MH(pOpMAaIuu
WJIM JJAHHBIX C YYETOM MPEIOKEHHON yueOHOM pu3rueckoit 3amaum;

e  aHANW3WUPOBATH, CUCTEMATHU3UPOBATh W WHTEPIPETUPOBATH WH(POPMAIMIO PA3IUYHBIX BHIIOB U
¢dhopM npescTaBIeHYS;

e  CaMOCTOATENILHO  BHIOMpATh ONTUMAIBHYIO (GOpMY TpeacTaBlieHHs WHPOpPMAIUH U
WLTIOCTPUPOBATH pelllaeMble 3a/1a4d HECJIOXHBIMU CXEMaMH, JuarpaMMaMu, UHOW rpadukoi u
X KOMOMHAIIUSMU.

KoMMyHHKaTUBHBIE YHUBEPCAJIbHBIE yUeOHbIE TeHCTBHUS

e B Xoze 0OCyXJeHUs y4eOHOrO MaTepHaia, pe3yibTaToB IabOpaTOPHBIX PaldOT U MPOCKTOB
3a/1aBaTh BOMPOCHI IO CYIECTBY OOCYKIaeMOil TeMbl M BHICKa3bIBATh HJIEH, HalleJIeHHbIE Ha
pelleHne 3a/1a4H U MOJIIepiKaHue OJaroKenaTeIbHOCTH OOIIEHHS

o COIIOCTaBJIATE CBOU CYXIACHHUA C CYXICHUAMHU JPYIrux YYaCTHHUKOB Ouajora, OGHapyn(I/IBaTL
pas3iryue ¥ CXOJCTBO MO3UIIH;

e  BBIPAXATh CBOKO TOYKY 3PCHUS B YCTHBIX M MMChbMEHHBIX TEKCTaX;

e yONMYHO TPENCTaBIATh PE3yAbTAThl BBHIOJIHEHHOTO (DU3WYECKOro OmbiTa (IKCIIEPUMEHTA,
WCCJICJIOBAHUS, TIPOCKTA);

e TIOHMMAaTh M WCIOJIB30BATh MPEUMYINECTBA KOMAHIHOW W WHIUBUAYAILHOW paOOTHI IPHU
pEIIeHUN KOHKPETHOU (hU3MUECKON MPOOIIEMBI;

o IIpUHUMAaTh LN COBMECTHOH JACATCIIBHOCTH, OPraHU30BbIBATH )IefICTBHSI no eé JOCTHKCHUIO:
pacrpenensiTb pojiH, OOCYKIaTb HPOLECCH M PE3yNbTaThl COBMECTHOH paboThl, 0000maTh
MHEHUS HECKOJBKHUX JIFOJICH;

e BBITNOJHATH CBOKO YacTh pabOTHI, JIOCTUTAasl KAYECTBEHHOTO Pe3yJIbTaTa 1o CBOEMY HalpaBJICHUIO
Y KOOPJWHUPYS CBOU JACHCTBUS C IPYTHMH WICHAMH KOMaH/IbI;

e OIICHWBaTh KA4eCTBO CBOETO BKIaJa B OOIIMI TPOMYKT IO KPUTEPUSM, CAMOCTOSTEIHLHO
c(hopMyITMpOBaHHBIM YYaCTHUKAMH B3aMMOICHCTBUA.

PeryasiTuBHBIE YHHBepPcaAJbHbIE yieOHbIe AelicTBUA
Camoopranmusaums:



BBISIBIISITH MPOOJIEMBbl B JKH3HCHHBIX M YYEOHBIX CHTYalUsAX, TPEOYIOMMX JUIS PEIICHHUS
(hM3UYECKIX 3HAHMIA;,

OPUEHTHPOBATHCS B PA3IMYHBIX IOAXO0JAaX MPHHATUS pPEUICHUN (MHIUBUAYAIbHOE, MPHHITHC
pEIIeHUs B TPYIIIE, IPUHITAE PEIICHUN TPYIIIION );

CaMOCTOSITETIHHO COCTABJIATH ANTOPHTM pelleHHsT GU3MISCKON 3a]]aui WIN IJIaHA UCCIIETOBAHHUS
¢ yu€TOM WMEIONIMXCS PECYypcoB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh
mpeJiaracMble BApUaHThI PEIICHHMIA;

JleJaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTpO.ﬂb, IMOIHOHAJIbHBIA HHTEJJIEKT:

JaBaTh aIeKBaTHYIO OLICHKY CUTYAIlMH U MpeJiarath IiaH e€ n3MEeHeHHUS;

OOBSICHATH MPUYUHBI TOCTIKEHUS (HEAOCTIKEHHS) Pe3yIbTaTOB JESTEIbHOCTH, JaBaTh OLEHKY
MPHOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH (B TOM 4YHMCIE B XOJ BBHINOJHEHUS (HUIUUECKOTO
WCCIIEIOBAHUSl WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOATENBCTB, U3MEHHBLIMXCS CHTYyalWH,
YCTaHOBJICHHBIX OIINOOK, BOSHUKIINX TPYAHOCTEH;

OLICHWBATh COOTBETCTBHE PE3YJIbTaTa eI U YCIOBUSIM;

CTaBHTh ce0sl Ha MECTO APYroro 4YeloBeKa B XOJE CHOpa WIM AUCKYCCHUH HA HAyYHYIO TEMY,
HOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTro;

NPU3HABATh CBOE MPaBO Ha OMIMOKY NPH peIIeHHH (pU3NYECKHX 3a]ad WIA B YTBEPXKICHUSAX Ha
Hay4HbIE TEMBI U TAKOE XK€ MPaBO JPYroro.

HPEIMETHBIE PE3YJIBTATBI

K xoHiy o0y4yenus: B 7 Kjacce IIpeIMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE NOJKHBI OTPaXKaTh

c(OpMHUPOBAHHOCTH y 00YYAIOIIUXCS] YMEHUH:

WCITIONIb30BaTh IMOHATHS: (PHU3MYECKHE W XWMHUECKHE SIBJICHHUS, HAOIIOACHUE, DKCICPHUMEHT,
MOJEeJb, TUIOTE3a, CAUHMIBI (PU3NYECKUX BEJIWYMH, aTOM, MOJICKYJIa, arperaTHble COCTOSHHS
BemiecTBa (TBEpAOE, IKHUIOKOE, Ta3000pa3HOE), MEXaHWYECKOe [BIKEHHE (paBHOMEPHOE,
HEpaBHOMEpHOE, NPSMOJHMHEHHOE), TpPAaeKTOpHs, paBHOJCHCTBYOmMAs cuia, AcopMarus
(ynpyras, acTu4eckas), HeBeCOMOCTb, COOOIIAOIINECS COCYIBI;

pasnnuate sBiueHUA (OudQy3us, TEmIoBOe ABIKEHME YAaCTHUL[ BELIECTBA, PABHOMEPHOE
JBIDKEHNE, HepaBHOMEPHOE JIBIKEHIE, HHEPIINS, B3aUMOJICHCTBUE TEJI, pABHOBECHE TBEPABIX TEI
C 3aKperui€éHHON OChI0 BpallIeHUs, Tepenada JaBICHUs TBEPABIMH TelaMH, JKUAKOCTIMH H
razamy, aTMoc(epHOe AaBleHHE, IJIaBaHUE TeJ, NMPEBPALICHHS MEXaHHMYECKOHW HSHEPruM) I0
ONMCAaHMUI0 HMX XapaKTepHBIX CBOWCTB MW Ha OCHOBE ONBITOB, JEMOHCTPHUPYIOIIMX JaHHOE
¢busnyuecKoe SBICHNUE;

pacIio3HaBaTh NPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SBJICHUI B OKPY’KAIOIIEM MHUpPE, B TOM YHUCIIE
¢du3nuecKue sBJICHUS B IPUPOJIE: IPUMEPH! IBIKEHHS C Pa3JIMUHBIMU CKOPOCTSIMH B JKUBOW U
HEXXUBOW TIpUpOJIE, JCHCTBHE CHIIBI TPEHHS B MPHPOJE U TEXHHKE, BIUSHHE aTMOC(HEpHOTO
JIABJICHUSI Ha )KWBOW OpraHM3M, IUIaBaHUE PbIO, pblYard B Telie YeJIOBeKa, MPU 3TOM MEPEBOIUTD
NPAaKTUYECKYIO 33/1a4y B Y4eOHYIO, BBIACIATH CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKK) (PU3NIECKUX
SIBJICHUM;

OIMCHIBATh H3YYCHHBIE CBOMCTBA TN U (pU3NYecKre SIBICHHS, UCTIONB3Ysl (PU3HYeCKHUE BETNINHBI
(macca, 0OBEM, TUIOTHOCTH BEILECTBA, BpPEMS, IIyTh, CKOPOCTb, CPEIOHSA CKOPOCTh, CHIIa
YIPYTOCTH, CHJIa TSDKECTH, BEC Tella, CHJIa TPEHHUs, JaBlieHHe (TBEPIOro Teja, >KUAKOCTH, Tasa),
BBITAIKHMBAIONIAsl CHJIA, MEXaHWveckas paboTa, MOIIHOCTh, IUIEYO CHIIBI, MOMEHT CHIIBI,
K03(pPULIMEHT MONE3HOrO JEHCTBUS MEXaHU3MOB, KMWHETUYECKas M MOTEHUHAJIbHAs SHEPrus),
NPy OINMCAHUU TPABWIBHO TPAKTOBaTh (PU3MYECKHH CMBICH HCIOIB3YEMBIX BEJIMYUH, HX
0003HAaYCHUSI M CAMHUIIBI (PU3MUYECKUX BEIUYWH, HAXOJUTH (POPMYJIBI, CBS3BIBAIOININE JaHHYIO
(GU3NYECKYI0 BEMYMHY C JIPYTUMH BEJIMYMHAMH, CTPOUTH rpadWKy M3YYEHHBIX 3aBHCUMOCTEH
(bU3NUECKUX BEINYNH;

XapaKTepU30BaTh CBOMCTBAa TeJ, (U3IUUECKUE SBICHUS W TIPOILECCHI, HCIONB3YS TpaBHiia
CIIOKEeHHS CHJI (BJIONTb OAHOM MpsiMoit), 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena, mpaBUIIo
paBHOBecHs pbluara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXaHUKH, 3aKOH COXPAaHEHHS MEXaHUYeCKOil
9HEpPIUW, IMpH OJTOM JaBaTh CJOBECHYIO (OPMYIUPOBKY 3aKOHa M 3allUCHIBaTh €ro
MaTeMaTUYEeCKOE BBIPAXKEHUE;

OOBSICHATh (PU3MUYECKUE SBJIECHUS, NPOLECCHl M CBOWCTBA TN, B TOM 4YUCJIE M B KOHTEKCTE
CUTyalud MPaKTHUKOOPHEHTHPOBAHHOIO XapaKTepa: BBISIBISATH MPUYMHHO-CIICACTBEHHBIC CBSI3H,



CTPOUTH OOBSICHECHHE W3 1—2 JIOTHYECKHX IaroB ¢ OMOpoM Ha 1—2 W3YYCHHBIX CBOWCTBA
¢u3nIecKuX ABICHUN, PU3NIECKIX 3aKOHA WITH 3aKOHOMEPHOCTH;

pemath pacu€THble 3a1aud B 1—2 NeCTBUS, HCIONB3YS 3aKOHBI M (OPMYIIBI, CBS3BIBAIOIINE
¢u3nuecKkue BENWYMHBI: Ha OCHOBE aHAIM3a YCIOBHS 3alayd 3allUChIBAaTh KPAaTKOE YCJIOBHE,
MOJICTABIIATH (PU3NIECKIE BEIUMINHBI B (DOPMYIBI U POBOANTH PAaCUETHI, HAXOINUTH CIIPABOYHBIE
JaHHBIE, HEOOXOMWUMBIC /IS pEeNIeHHWA 3a]ad, OIEHUBATh PEAMCTHYHOCTD MONy4YeHHON
(bU3NUECKON BEIMUMHBL;

pacmo3HaBaTh MPOOIEMBI, KOTOPBIE MOXKHO DPEIIUTh MPH TOMOIMNA (U3NIECKHX METOIIOB, B
OTIMCAaHWU WCCIIEZIOBAaHUS BBIIEIATh MPOBEPSIEMOE TPEANONIOKEeHNE (TUIOTE3y), pasindaTh U
MHTEPIPETUPOBATH MMOMYYCHHBIA pe3ylbTaT, HAXOJUTh OIIMOKH B XOJE OMBITA, JIEJIaTh BBHIBOJIBI
0 €T0 pe3ybTaTaM;

MPOBOJAUTH OIBITHI 10 HAOMIONEHHUIO (DU3WUECKUX SBICHWNA WM (U3WYECKHMX CBOWCTB TEI:
¢dbopMynupoBaTh MpOBEpsEMbIE NPEANOIOKEHUs,, COOMpaTh YCTaHOBKY M3 MPEAJIOKECHHOIO
000pyI0BaHMsl, 3aIIKCHIBATH XO/1 OMBbITa U (POPMYJINPOBATH BHIBOKI,

BHITIONHSTh TPSMBIE WM3MEPEHHs] PAcCTOSHHWSA, BPEMEHH, Macchl Tena, o0BhEMa, CHUJIBl U
TEMIIEPaTyphl C MCIIOJIb30BAHUEM aHAJIOTOBBIX M MHU(POBBIX MPUOOPOB, 3aMMCHIBATH MTOKA3aHUS
puOOPOB ¢ yUETOM 33aJaHHOH a0COIOTHOM MOTrPEUTHOCTH U3MEPEHHIA;

MPOBOJUTH HCCIIEIOBAaHWE 3aBUCHUMOCTH OJHOW (U3NYECKOH BETHMYMHBI OT JpYyroil ¢
WCTIONB30BaHUEM MPAMBIX M3MEPEHUH (3aBUCUMOCTH MYTH PAaBHOMEPHO ABIDKYIIETOCS Tela OT
BPEMCHH JIBUXKCHHS Teja, CUJIbl TPEHUS CKOJIBKEHHMsS OT Beca Tella, KadecTBa 00paboOTKU
HOBCpXHOCTCﬁ TCJI U HE3aBUCHUMOCTH CHJIbI TPECHUA OT ILIOIIAAW COIIPUKOCHOBCHUA TCJI, CHUJIbL
YOPYTOCTH OT YJIWHEHHS TMPYXKUHBI, BBITAIKUBAIOMIEH CHIIBI OT 00BhEMa MOTPYXKEHHON YacTh
T€1a U OT IINIOTHOCTH XUJIKOCTH, e€ He3aBHCHUMOCTH OT IIIOTHOCTH T€J1a, OT FJ'IY6I/IHI)I, Ha
KOTOPYIO MOTPY>KEHO TEJO, YCIOBUM IJIaBAaHUS TEJ, YCIOBHA paBHOBECHs phldyara U OJIOKOB),
y4acTBOBAaTh B TUIAHUPOBAHUH YY€OHOTO HCCIENOBaHUS, COOMpAaTh YCTAHOBKY M BBINIOJNHATH
W3MEpEeHHs, CIeAys MPeaoKEeHHOMY IUIaHy, (UKCHUPOBATh pPE3yIbTaThl MOJYyYEHHOH
3aBHCUMOCTH (DM3MUECKUX BEJIUYHMH B BHJIE NIPEUIOKECHHBIX TaOIHIl U IPpa(UKOB, JIeIaTh BHIBOIBI
0 Pe3yJIbTaTaM HCCIICIOBAHMUS;

MPOBOJIUTH KOCBEHHBIE W3MEPEHUS (PU3NYECKHX BENUYMH (IDIOTHOCTH BEMIECTBA KHUAKOCTH U
TBEPJOTO TeNla, CHiIa TPEHUS CKOJBKEHHsS, JaBliCHHE BO3/AyXa, BBHITAIKUBAIOIIAS CHIIA,
JeficTByIOMAs Ha TTOTPYKEHHOE B JKUAKOCTH TEN0, KO3Q(UIIMEHT MONIe3HOTO AeHCTBHSI MPOCTHIX
MEXaHU3MOB), CIIeAysl TPENJIOKEHHON WHCTPYKIIMHM: TPW BBITIOJHEHHH H3MEpPEHU COOMpaTh
AKCIIEPUMEHTAIEHYI0 YCTAHOBKY M BBIYHCIIATH 3HAUEHHE HCKOMOW BEITHMYNHBL;

coOJII0IaTh TIpaBUIIa TEXHUKK 0€30MacHOCTH MpU paboTte ¢ 1abopaTopHbIM 000PYIOBaHUEM;
YKa3bIBaTh NPUHIMUIBI JEHCTBUA MPHUOOPOB W TEXHUYECKHX YCTPOWCTB: BECHI, TEPMOMETP,
JTUHAMOMETP, COOOIIAOIINECS COCYABI, OapOMEeTp, phIvar, MOJBMKHBIA W HETIOJBIKHBIA OJIOK,
HaKJIOHHAS TNIOCKOCTB;

XapaKTepU30BaTh MPHUHIUILI JCHCTBHS HM3YYCHHBIX MPUOOPOB M TEXHUUYECKHX YCTPOHCTB C
Omopod Ha WX omnucaHus (B TOM 4YHCIE: TOIIMITHAKHA, YCTPOHCTBO BOJOIPOBOJA,
THJIPABIIMUECKUI TPEcC, MaHOMETpP, BBICOTOMEp, TOPIIHEBOH HACOC, apeoMeTp), HCIONb3Ys
3HaHUS O CBOWCTBaX (HM3MYCCKHX SIBICHHH U HEOOXOoAWMble (U3IMUECKHE 3aKOHBI |
3aKOHOMEPHOCTH;

NPUBOJIUTH NPUMEPHI (HAXOAWUTh WH(POPMALUIO O MPUMEpPax) MPAaKTUYECKOTO HCIIOJIb30BaHMUS
(GU3MYECKUX 3HAHUN B MOBCEIHEBHOM JXU3HM ISl 00ecrieueHUs] 0€301aCHOCTH IpU 00paIleHuH C
npubopaMu M TEXHHYECKHMH YCTPOWCTBAMM, COXPAHEHHS 3J0POBbS W COONIOACHUS HOPM
HKOJIOTHYECKOr0 MOBEICHHS B OKPYXKAIOIEH cpene;

OCYLIECTBJIATH OT60p HNCTOYHHUKOB I/IH(i)OpMaI_II/II/I B I/IHTepHeTe B COOTBETCTBHHU C 3aJaHHBIM
IIOMCKOBBIM 3aIllpOCOM, Ha OCHOBE HUMEIOIIMXCS 3HAHUNW W NYTEM CPaBHEHUS pPa3IU4HbIX
MCTOYHUKOB BBIJIENATH WHPOPMALIUIO, KOTOpas SIBISETCS NPOTUBOPEUYMBOM MM MOXET OBITH
HEJOCTOBEPHOI;

WCIIONb30BaTh MPH BBIIOJHEHUH Y4YeOHBIX 33/JaHUH  HAyYHO-TIONMYJSAPHYIO JIHTEPaTypy
(GU3MUECKOro COAEp)KaHMs, CIPAaBOYHBIE MaTepHajbl, pecypchl cetu VHTepHeT, BmageTh
npuéMaMy KOHCIIEKTUPOBAaHHUSI TEKCTa, MpeoOpa3oBaHus HHPOpPMAIMHM W3 OAHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;

co31aBaTh COOCTBEHHBIE KPATKHE MMCEMEHHBIE M YCTHBIE COOOIICHNS HAa OCHOBE 2—3 MCTOYHHUKOB
uHQOpMaK GU3NIECKOTO COACPKaHMsA, B TOM YHCIe MyOJUYHO AeiaTh KpaTKHe COOOIIEHHsS O



pe3ynpTaTax NPOEKTOB WM YYEOHBIX WCCIEAOBAaHUM, MPH STOM TPaMOTHO HCIIOJIb30BaTh
M3YYeHHBIA TOHATHHHBIN anmapaT Kypca (QH3uKH, COMPOBOXKAATh BHICTYIICHUE MPEe3eHTAINECH;
MIPH BBITIOJTHCHUH YYCOHBIX MPOCKTOB U UCCIICIOBAHUN PACIIPENENSITh 00SI3aHHOCTH B TPYIIIE B
COOTBETCTBHUHM C TIOCTABICHHBIMH 3aJayaMH, CICIUTh 32 BBIMIOJHCHUEM IUIaHA JCHCTBUH,
aZIeKBaTHO OIEHWBATh COOCTBEHHBI BKIaA B JEATENHOCTh TPYIIBI, BBICTPAWBaTh
KOMMYHHKAaTHBHOE B3aHMOJCHCTBHE, YIUTHIBAs MHEHHE OKPYKAIOITHX.

K KOHITY 06y‘{eHI/IH B 8 Kiacce OpEeAMCTHBIC PE3YJIbTAaThbl Ha 0a30BOM YPOBHC OOJIKHBI OTPaXaTh

c(hopMHPOBAHHOCTH y 00YUJAIONTUXCS YMEHUH:

WCTIONB30BaTh MOHATHSA: Macca M pa3Mepbl MOJIEKYIN, TEIIOBOE IBIDKEHHE aTOMOB W MOJEKYI,
arperaTHble COCTOSHHSI BEIIECTBA, KPUCTAJUIMYECKUE W aMOp(HbIe Tena, HACHIIICHHBIA U
HEHACBHILICHHBIA Map, BIaXHOCTH BO3IyXa, TEMIlEpaTypa, BHYTPEHHSS DHEPTHs, TEIJIOBOH
JIBUTATEh, DJJEMEHTAPHBINA JIIEKTPUUECKAN 3apsi, DJIEKTPUYECKOe II0Jie, TPOBOIHUKA U
JIURJICKTPUKH, TIOCTOSHHBIHN SJIEKTPUYECKUN TOK, MATHUTHOE TOJIE;

pasnuyath sBJICHUS (TEIUIOBOE pacUIMpPEHHE W CXKaTHe, TeIulonepeaaya, TeIUIOBOe PaBHOBECHE,
CMaYMBaHWE, KAMWJUIAPHBIC SIBICHUWS, WCMApeHWe, KOHACHCAIWs, IUIaBIIEHUE, KPHCTaJUTN3aIlns
(oTBepmeBaHuE), KHWIIEHHE, TeIUIonepenadya (TeIUIONPOBOAHOCTh, KOHBEKIHSA, W3IyUYCHHE),
JNEKTPHU3aLUsl TeJl, B3auMOJICHCTBUE 3apsloB, ACHCTBUS DIEKTPUYECKOTO TOKa, KOPOTKOE
3aMbBIKaHUE, B3aMOJCHCTBAE MAarHWUTOB, JEWCTBHE MATrHUTHOTO TIOJS Ha TPOBOJHHUK C TOKOM,
AIIEKTPOMArHUTHAS MHIYKINS) MO0 OMHCAHUIO WX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHPYIONINX JaHHOE (U3UIECKOE SBICHUE;

pacro3HaBaTh NPOSBICHUE H3YYEHHBIX (DU3NUECKUX SBJICHUI B OKPYKAIOIIEM MHpPE, B TOM YHUCIIE
¢u3ndyecKkue SBICHUS B TPUPOJE: TOBEPXHOCTHOE HATSIKCHHE W KANWUISIPHBIE SBICHUS B
npUpojie, KPUCTAIUTBI B Npupoe, u3nydenne CollHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHHe POCHI, TYMaHa, UHEs, CHera, 3JIeKTPHUUECKHE SIBICHUSI B aTMoc(depe, DIIEKTPUIEeCTBO
JKUBBIX OPTraHU3MOB, MarHUTHOE TOJIe€ 3eMJIH, Apei] MOIOCOB, PONb MArHUTHOTO TIOMS IS
JKU3HU Ha 3emiie, TIOJISIPHOe CHSIHHE, TIPU ATOM NEPEeBOANTH MPAKTHUYECKYIO 33/1a4y B YUESOHYIO,
BBIJICJISITH CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3NUECKUX SIBICHUIL;

OTMCHIBATh U3YUYCHHBIE CBOMCTBA TN U (PU3NYECKUe SBICHHS, UCTIONB3YsI (PU3HYECKHUE BETNINHBI
(TemmepaTypa, BHYTPEHHSISI SHEPTHS, KOJMIECTBO TEIUIOTHI, yJENbHAs TEIIOEMKOCTh BEIIECTBa,
yIenbHas TEIUIOTa IUIABJICHUS, YJelbHas TelyioTa MapooOpa3oBaHus, yJelbHAas TeIoTa
CropaHus TOIUIMBA, KOI(D(OUIMEHT MOJE3HOTO JCHCTBHS TEIUIOBOM MAIIMHBI, OTHOCHUTEIbHAS
BIQXKHOCTh BO3/yXa, OJIEKTPUYECKUAN 3apsl, CHJIa TOKa, DJJIEKTPUYECKOe HaIpsHKEHNUE,
COTIPOTHBIICHHE TMPOBOJHWKA, YIEIEHOE COMPOTHUBIEHHUE BEIIeCTBa, padoTa W MOIHOCTH
JNEKTPHYECKOTO TOKA), TP ONHCAHUM [PAaBWIBHO TPAaKTOBaTh (U3UYECKUH  CMBICH
WCTIONIb3YEMBIX BEIMYMH, 0003HAYCHHS U €AMHUIBI (PU3MUECKUX BEITUYHH, HAXOIUTH (OPMYIIHI,
CBSI3BIBAIONINE JaHHYIO (U3UYECKYI0 BEIIMYUHY C JIPYTHMH BEIMYHMHAMH, CTPOUTH TpaduKu
W3yUYEHHBIX 3aBHCUMOCTEH (PU3NUECKUX BEINYHH;

XapaKTepHU30BaTh CBOWCTBA TeJ, (PUIUUECKUE SIBICHHS W TPOIECCHI, HCIONb3ys OCHOBHEIC
TIOJIO’KEHUST MOJICKYJISIPHO-KUHETHYECKOW TEOPUHM CTPOSHUS BEIECTBA, MPUHIIHI CYTIEPIIO3UIINU
moJiel (Ha Ka4eCTBEHHOM YpOBHE), 3aKOH COXPaHCHHS 3apsfa, 3akoH Oma i ydacTKa IIenH,
3akoH Jhxoyns—JIeHna, 3aKOH COXpaHEHHs OSHEPrHH, NpPHU DOTOM JaBaTh CIIOBECHYIO
(bopMyIINPOBKY 3aKOHA U 3alKCBIBATh €0 MATEMATHUECKOE BBIPAKEHHUE;

OOBSICHATH (PU3MYECKHE TPOLECCHl U CBOMCTBA TE, B TOM YHCJIE€ M B KOHTEKCTE CHTYaIlUi
NPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISBISATh MPUYUHHOCIEICTBEHHBIE CBS3U, CTPOHUTH
oO0bsicHeHHe W3 1—2 JIOrMYecKHX IIaroB ¢ omopoil Ha 1—2 W3y4YeHHBIX CBOWCTBA (DU3NYECKHX
ABJICHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3a/a4d B 2—3 JEWCTBUS, HCIONB3yS 3aKOHBI M (OPMYJIBI, CBS3BIBAIOIINE
¢du3nuecKkue BEIWYHMHBI: HA OCHOBE aHaIM3a YCIIOBHS 33jJa4yll 3alliChIBATH KPaTKOE YCIIOBHE,
BEISBJISATH HEJOCTAaTOK JIAHHBIX JUJIS pENICHHS 3a/layd, BHEIOMpAaTh 3aKOHBI W (QOPMYIIHL,
HEOOXOUMEBIe JUIsl €€ pellieHHs, MPOBOJUTH PacyéThl W CPaBHHBATH MOJYYEHHOE 3HAYCHUE
(buU3NYeCcKOl BEMYMHBI C N3BECTHBIMH JaHHBIMUY;

pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PpeIINUTh HpH HOMOLIM (U3UYECKUX METOJOB,
WCITIONIB3YSl ONHCAaHHE MCCIIEOBaHMs, BBIACIATH MPOBEPSEMOE MPEANONOKEHNE, OLICHUBATDH
MPaBIIIFHOCTD TIOPSI/IKA MPOBEJCHISI UCCIIEIOBAHMS, I€TaTh BEIBOJIBL,

MPOBOJIMTH OIBITBI MO HAONIOJNCHHI0 (U3UYECKUX SBICHUA WM (U3UYECKUX CBOWCTB Tl
(KanwUIipHBIE SIBICHUS, 3aBUCHUMOCTb MIaBIICHHS BO3lIyXa OT €ro o0Ob&Mma, TeMIepaTyphbl,
CKOPOCTH TIpOIlecca OCTHIBAaHMS W HArpeBaHWs TPU HINMYYEHHH OT IBETAa H3IITydaromei



(mormomaroeil) MOBEPXHOCTH, CKOPOCTh HCIAPEHUS BOABI OT TEMIEPATYpPbl JKUIKOCTH H
wiomaan e€ MOBEPXHOCTH, AICKTPH3ALMS Tel W B3aUMOJCHCTBHE 3JIEKTPUUCCKHX 3apsiioB,
B3aMMOJICHCTBHE TIOCTOSIHHBIX MAarHWTOB, BH3yaJM3allis MArHUTHBIX TIOJICH MOCTOSHHBIX
MarHMTOB, JCWCTBUS MAarHUTHOTO MOJS Ha TPOBOJHUK C TOKOM, CBOMCTBA JJICKTPOMArHMTa,
CBOMCTBA  OJIEKTPOJBHTATENsi  IIOCTOSHHOTO  TOKa):  (OPMYyJIHpOBaTb  IPOBEpsSEMbIC
HPEANONIOKEHNS, COOMPATh YCTAHOBKY M3 MPEUIOKEHHOTO OOOpYIOBAaHUS, OIMCHIBATH XOJ
ombITa U HOPMYIUPOBATH BBIBOIBI;

e BBINOJHATH NPSIMbIE U3MEPEHUS TEMIIEPATYPhl, OTHOCHTENIFHOM BIAKHOCTH BO3/yXa, CHIIBI TOKa,
HaNpsOKCHUsI ¢ MCIIOJIBb30BAHMEM AHAJIOTOBBIX NPHOOPOB M JATYMKOB (U3MUYECKUX BEIUYHH,
CpaBHUBATb Pe3yJIbTaThl U3MEPEHUIA C y4ETOM 3aJaHHON aOCOIOTHOW TTOTPEIIHOCTH;

e TPOBOIUTH HCCICAOBAHUE 3aBUCHMOCTH OJHOM (DU3MUECKOl BeNMYMHBI OT JpPyrod c
HCIIOJIb30BaHNEM PSAMBIX H3MEPEHHH (3aBUCHMOCTH CONPOTHUBIICHHUS IIPOBOIHUKA OT €T0 JUTHHBL,
IUIOLIAIM TIOTIEPEYHOTO CCYCHUS U YJCIBHOTO COMPOTUBIICHHS BEIIECTBA MPOBOJHUKA, CHIIBI
TOKa, MJIYIIEro 4Yepe3 MpPOBOAHHK, OT HANpPsHKEHHS HAa MPOBOJHUKE, HCCICIOBAHUC
HIOCJIEIOBATEIHLHOTO U MApAJLIEIBHOTO COSAMHEHHH MIPOBOTHIKOB): IUIAHUPOBATh UCCIICIOBAHUE,
coOMpaTh YCTAaHOBKY M BBINOJHATH M3MEPEHUs, CIEIys NpPEUIOKEHHOMY IUIaHy, (puKcHpoBaTh
pe3yabTaThl TOJYYCHHOW 3aBUCUMOCTH B BHUJAC TaOnHil W TpauKOB, JA€IaTh BBIBOIBI IO
pe3yJbTaTaM MCCIIeI0BAHUS;

* TPOBOJIUTH KOCBCHHBIC M3MEpEHUS (PU3MUECKUX BEJMYUH (yIeNbHAs TEIUIOEMKOCTH BEIECTBa,
CONPOTHUBIICHUE TPOBOJIHMKA, Pab0OTa W MOIIHOCTh 3JEKTPUYECKOTO TOKA): IIAHUPOBATh
U3MEpEeHHsl, COOMPaTh SKCIEPUMEHTAILHYIO YCTAaHOBKY, CIeNys MPEIJIOKEHHON MHCTPYKLIWH, U
BBIYHCIIATH 3HAUYCHUE BEINYNHEI,

e coOronaTh MpaBuiIa TEXHUKH O€30MaCHOCTH MPH PadoTe ¢ 1adOpaTOPHBEIM 000pYJOBaHUEM;

*  XapakKTepW30BaTh MPHUHLUIBI JCUCTBHS H3YyYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OIopoil Ha WX omucaHus (B TOM 4YHCIE: CHCTEMa OTOIUICHHS OMOB, TMTPOMETp, HapoBas
TypOHMHA, aMIIepMeTp, BOJBTMETpP, CUETUHMK DICKTPUUYECKOW SHEPTUH, JIEKTPOOCBETUTEIBHBIC
npuOOpbI, HarpeBaTelbHbIC 3JIEKTPONPUOOPHI (MPUMEPHI), ANEKTPUYECKUE MPEIOXPAHUTEIH,
QJICKTPOMArHuT, OSJICKTPOABUTATCIIb IIOCTOAHHOI'O TOKa), HCIIOJIb3Yyd 3HaHHUA O CBOIiCTBax
(u3nYecKkux SBICHUI U HEOOXOAUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

e pacmo3HaBaTh MPOCTHIE TEXHHUUYECKHE YCTPOWCTBA W HM3MEPHTENBbHBIE MPHOOPHI MO CXeMaM M
CXEMAaTUYHBIM pHUCYHKaM (PKUJKOCTHBIM TEpMOMETp, TEPMOC, IICUXPOMETP, THUTPOMETP,
JIBUTATellb BHYTPEHHETO CTOPAHHMs, DJIEKTPOCKOI, PEOCTaT), COCTABIISATH CXEMBI IEKTPHUUECKUX
Henei ¢ Mmociea0BaTeNIbHBIM U MapauIeIbHBIM COSJMHEHUEM 3JIEMEHTOB, pas3iiyasi yCIOBHBIC
0003HAYCHUS AIIEMEHTOB JIEKTPUUECKUX IICTICH;

e NPUBOAWUTH NPUMEpPHI (HAXOAUTh WHPOPMALMIO O MPHMEpPax) MPAKTHYECKOTO HCIIOIB30BAHUS
(Gu3uYecKuX 3HAHUI B MOBCETHEBHOW KMU3HU JUIs 0OecriedeHus] 0€301acHOCTH PH 00paIeHu! ¢
npubopaMu ¥ TEXHHYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3J0POBbS W COOJIOJCHUS HOPM
9KOJIOTHYECKOTO TIOBE/ICHHSI B OKpYIKAIOIIIeH cpene;

e OCYHIECTBISTH NOWCK HHpopManuu (U3NUECKOTO cojepkaHuss B IIHTepHETEe, Ha OCHOBE
UMCIOIINXCA 3HAHUH u HyTéM CpaBHCHUA  JONOJHUTCIIBHBIX HCTOYHHUKOB BBIACTIATH
WHQOPMAITUIO, KOTOPAst SBISIETCS IPOTHBOPEUNBON HITH MOKET OBITh HEJIOCTOBEPHOIA;

* WCNONB30BaTh MPU BBIIIOJHEHUH Y4YeOHBIX 3aJaHUll  HAyYHO-TIOMYJSIPHYIO JIUTEPATypy
(Gu3MYecKoro colep)KaHMs, CHPaBOYHBIC MaTepHalbl, pecypchl cetd VIHTepHeT, BiajeTh
npuéMaMy KOHCIIEKTUPOBAHUSI TEKCTa, NpeoOpa3oBaHus WHPOpPMAIMM W3 OJHOW 3HAKOBOW
CHCTEMBI B JIPYTYIO;

e  CO3JaBaTh COOCTBEHHBIC IMCHMEHHBIC M KPAaTKUE YCTHBIE COOOIEeHNMs, 0000mas nadopmanuro nu3
HCECKOJIBKUX HCTOYHHKOB (1)I/I3I/I‘IeCKOFO COJZCpKaHUsA, B TOM YHCIIC HY6J'H/I‘IHO MMpEaACTaBJIATh
PE3YIbTATHI HpOCKTHOﬁ U HCCHe}IOBaTeJ’IBCKOfI ACATCIIBHOCTH, TIIpU 3TOM TI'PaMOTHO
UCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIA ammapar Kypca (pU3MKH, CONPOBOXKIATH BBICTYIUICHHE
Mpe3eHTalue;

e [IpPY BBHIOJHEHWH YYEOHBIX MPOEKTOB M WCCIENOBAaHWN (U3MYIECKHUX TMPOIIECCOB PACTIPENENATh
00S3aHHOCTH B TPYIIIIE B COOTBETCTBHH C ITOCTABJICHHBIMH 3a/[a4aMH, CIICIUTh 32 BBIITOJIHCHUEM
IUIlaHa JCWCTBUH M KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLICHMBAaTh COOCTBEHHBIM BKJaJ B
JeATeNIbHOCTD TPYIIIBI, BEICTPANBAaTh KOMMYHUKAaTHBHOE B3aNMOJAEHCTBHE, IPOSBIISAS TOTOBHOCTD
pasperniaTh KOH(PIHKTHI.

K xoHmy oOy4yeHust B 9 kiIacce npeJMeTHbIC pe3yiibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXKaTh
c(hopMUPOBAHHOCTH y 00YJAIONTUXCS YMEHUH:



UCIIOJIB30BaTh IOHATHA: CUCTEMa OTCYETa, MaTepUaibHas TOUKa, TPAEKTOPHUsI, OTHOCUTEIbHOCTD
MEXaHUIECKOTO IIBIDKCHUS, nedhopmartus (ympyras, IIacTHIecKas), TpEHHE,
LHEHTPOCTPEMHUTENILHOE YCKOPEHHE, HEBECOMOCTb M MEpErpy3KH, LEHTP TSDKECTH, aOCOMIOTHO
TBEPJOE TENO, IEHTP TSHKECTH TBEPIAOIO Tela, paBHOBECHE, MEXaHMUECKHE KoJIeOaHUs 1 BOJIHEI,
3BYK, HH(QPA3BYK M yJIbTPa3BYyK, 3JEKTPOMArHUTHBIE BOJIHBI, LIKajga IEKTPOMATHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U NAJIBHO30PKOCTb, CIIEKTPhI HCITyCKAHUS U IOTJIOIIEHUs, anbda, Oera- u
ramma-u3iny4eHusl, U30TOIbl, iepHas YJHEPTeTHKA;

pasinyath  sBIEHMS (PaBHOMEpDHOE W  HEPAaBHOMEPHOE MPSIMOJIMHEWHOE JBHKCHHE,
PaBHOYCKOPEHHOE MPAMOJMHEHHOE [JBIDKEHHE, CBOOOIHOE TMaZieHHuEe Tell, PABHOMEPHOE
JIBIDKEHHE TI0 OKPY)KHOCTH, B3aHMMOJEHCTBHE TeN, PEaKTHBHOE [BW)KEHHE, KojeOaTeabHOe
JOBIDKEHHE (3aTyxalollde M BBIHYXACHHBIE KOJIeOaHUs), pPE30HAHC, BOJHOBOE IBIDKCHHE,
OTpaKCHHE 3BYKa, MNPSIMOJIMHEMHOE pAacHpOCTPaHEHHE, OTPaKCHHE M IPEJIOMJIICHHE CBETa,
MOJTHOE BHYTPEHHEE OTPaKEHHE CBETa, PasjioKEHHWE OEJIor0 CBeTa B CIEKTP M CIIOKCHHE
CHEKTPAJIbHBIX I[BETOB, JMCIEPCHsS CBETA, €CTECTBEHHAs pPaJMOAKTHUBHOCTb, BO3HHKHOBEHHE
JIMHEHYATOrO CIEKTPA U3IYUYEHH) [0 OIMCAHHIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLINX JaHHOE (PU3NUECKOE SIBICHUE;

pacro3HaBaTh TPOSBICHUE HM3YYCHHBIX (DU3NYECKUX SIBJICHUH B OKpY)KaloleM Mupe (B TOM
yrcne (QU3NYECKHe SBICHUS B MPHUPOJE: NMPHINBBL U OTIMBBI, JBIKeHHE maHeT ConHeuHOH
CHCTEMBl, PEAaKTUBHOE [BIDKCHHE J>KUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMH,
3eMJIETpSICEHUE, CelicMUYecKhe BOJIHBI, I[yHAaMH, X0, I[BE€Ta TeJ, OINTHYECKHUE SBICHUS B
npupoje, OHONOTHYECKOe JCHCTBHE BHAMMOTO, YJIbTPa(HUONETOBOTO W PEHTTEHOBCKOTO
W3Iy4YEHUH, ECTECTBEHHBIH pAAMOAKTHBHBIA (OH, KOCMHYECKHE JY4YH, PaAHOAKTHBHOE
U3Iy4YeHHEe NPUPOJHBIX MHUHEPAJOB, JAEWCTBUE pAJMOAKTUBHBIX HW3TYyYEHHH Ha OpraHu3M
4eJI0BeKa), IPU 3TOM TEPEBOANUTH MPAKTHUYECKYIO 3a/1a4y B y4eOHYIO, BBIACTATH CYIIECTBECHHBIC
cBoiicTBa (TIpr3HAKK) GUZNIECKUX SBICHUL;

OIMCHIBATh U3YUEHHBIC CBOMCTBA Te U (hU3NYECKUe SIBICHUSA, UCTIONb3YsI (pU3nUecKre BEITNYNHBI
(cpenHsist W MrHOBEHHass CKOpPOCTh Teja TIpH HEpPaBHOMEPHOM [IBKEHHH, YCKOPEHHE,
nepeMenienie, MyTh, YIJOBas CKOPOCThb, CWJIa TPEHHSA, CHJIa YIPYrOCTH, CHJIA TSKECTH,
YCKOpPEHHE CBOOOJHOTO MaJeHHs, BEC TeJla, UMITYJIbC Telld, MMITYJIbC CHJIBI, MEXaHH4YecKas
paboTa M MOIIHOCTh, MOTCHIMANBHAS JHEPTHs Tella, MOTHSATOTO HaJ TOBEPXHOCTHIO 3EMIIH,
MOTEHIMAIbHAS JHEPTUs CXKAaTOW NPYKWHBI, KUHETUYECKass SHEpPTrusi, MOJHAas MeXaHW4yecKas
SHEPrusi, MEePHOA M YacToTa KojeOaHWM, AJMHA BOJIHBI, I'POMKOCTb 3BYKa M BBICOTa TOHA,
CKOPOCTh CBETa, IOKAa3aTelb IMPEJOMIICHUS Cpelpbl), NMPH ONHCAHWU TPAaBUIBHO TPAKTOBATH
(U3NYECKUIT CMBICT UCIIONIB3YEMbIX BEJIMYHMH, 0003HAYCHUS U €IWHUIBI (PU3NUECKUX BEIHUYMH,
HaxoIuTh (OPMYJIbI, CBSI3BIBAIOIIME NAHHYIO (PU3UUECKYIO BEJIMYMHY C APYIMMH BEIMYHMHAMH,
CTPOUTH rpa)uKu U3YYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIMYUH;

XapaKTepU30BaTh CBOWCTBA Tel, (U3UYECKUE SBICHUS U TMPOIECCHl, HCIONB3Ys 3aKOH
COXpaHEHHUsI SHEPTHH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHIUI CYNEPIO3UIIUN CHJI, TIPUHIIUIT
oTHocuTeNnbHOCTH | anuies, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHUS! UMITYJIbCa, 3aKOHBI OTPAKEHUS
W TIPEJIOMJICHHSI CBETA, 3aKOHBI COXpPAHEHHS 3apsSJ0BOIO M MAacCOBOTO YHCEN MPH SACPHBIX
peaknusx, MpH OTOM JiaBaThb CIOBECHYI0 (OpMYJIHMPOBKY 3aKOHa U 3alllCHIBATH €ro
MaTEMaTHYECKOE BBIPAXKEHHUE;

OOBSICHATH (PpU3MYECKHE TPOLECCH W CBOMCTBA Tel, B TOM YHCIE€ M B KOHTEKCTE CUTyalui
MPAKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBIABIATh HMPUIHMHHO-CIIEACTBEHHBIE CBSI3M, CTPOUTH
o0bsicHeHHe U3 2—3 JIOTMYECKHX ILAroB ¢ OMOpoil Ha 2—3 M3y4YEHHBIX CBOWCTBA (DU3NYECKHX
ABJICHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTts pac4€THbIE 3a1a4H (ONMPArOIIKEcs Ha CUCTEMY U3 2—3 ypaBHEHHUH ), HCIIONB3YS 3aKOHBI U
dbopMyIbl, CBs3bIBaIONIME (H3MYECKHE BEIUYMHBI: HA OCHOBE aHallM3a YCIOBHS 3aJIa4d
3aMMCBIBATh KPATKOE YCIIOBHE, BBIBIATH HENOCTAIOIIUE WM M30BITOYHBIC JaHHBIC, BHIOUpPATH
3aKOHBl W (OPMYJIbI, HEOOXOJUMBIE JUIS PEIICHUs, IPOBOJUTH Pacu€Thl M OICHUBAThH
PEATMCTUYHOCTD TOMYYEHHOTO 3HAYeHUS (PM3NUECKON BETMYUHBL;

pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh [PH NOMOLIM (PU3NYECKUX METOHAOB,
UCIIONb3ysl ONHCAHME HCCIEAOBAaHUSA, BBIACIATH INPOBEPSEMOE MPEANOIOKEHUE, OLIEHUBATh
IPaBWIBHOCTh IIOPAJKA IPOBEACHUS MCCIENOBAaHMs, JAelaTh BBbIBOABI, WHTEPIPETUPOBATH
pe3yibTaThl HAOJIIOJCHUH U OIIBITOB,

NPOBOJMTH OIBITBI MO HAOMIONCHHIO (U3NYECKUX SIBICHUM WM (DU3NYECKUX CBOWCTB TeI
(u3yueHue BTOpOro 3akoHa HbIOTOHA, 3aKOHa COXpPAaHEHWs 3HEPruM, 3aBHUCUMOCTb IEpHOIA



3.

KoJIeOaHUH NPYKMHHOI'O MasiTHUKA OT MaccChl Ipy3a U *KECTKOCTU MPY>KUHBI M HE3aBUCUMOCTh OT
aMIUTUTYbl MaJbIX KoJeOaHWH, NPSMOJIMHEHHOE PAacIpOCTPaHEHHE CBETa, pa3joKeHue 0enoro
CBETa B CIIEKTP, U3yUYCHUE CBOMCTB M300paXCHUS B TNIOCKOM 3€pKaje U CBOWCTB M300pakeHHS
npeaMeTa B coOuparoleil TnH3e, HaOM0AeHUE CIIOMIHBIX U INHEWYAThIX CIIEKTPOB U3ITy4CHHUS):
CaMOCTOSITETFHO COOMPATh YCTAaHOBKY M3 M30BITOYHOTO Habopa 00OpyIOBaHMS, OMMCHIBATH XOI
OIIBITA M €r0 Pe3yJbTaThl, POPMYIHPOBATH BHIBOIHL;

NPOBOJMUTH HPU HEOOXOAMMOCTH CEPHIO MPSIMBIX H3MEPEHUH, ONpeAeiss CpeqHee 3HaueHHe
n3MepsieMoll BeNWYIHHBI ((DOKyCHOE paccTosiHue coOuparomel JIWH3bI), 00OCHOBBIBATH BBIOOP
crrocoba m3MepeHus (M3MEPUTENBHOTO TPHUOOpa);

NPOBOJMUTH HCCIEIOBAHUE 3aBUCHMOCTEH (M3MUECKHX BEJIMYMH C HCIOJB30BAHUEM TPSMBIX
M3MepeHni (3aBUCUMOCTh MYTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JBIKCHWUH 0e3 HadalbHOU
CKOPOCTH, IEepHOZa KOJIeOaHUH MaTeMaTu4ecKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU yIJIa
OTpaKeHMsI CBETa OT yIJla TNaJeHWs W yria NpelioMJICHUS OT yrja MajeHus): IJIaHupOBaTh
WCCIIEIOBAaHUE, CAMOCTOSTENILHO COOMpaTh yCTAaHOBKY, (DMKCHUPOBATH PE3YNbTAaThl MOIyYEHHOU
3aBUCUMOCTH (PU3NYECKUX BEIWYMH B BUJIE TaOIUI U TPadUKOB, 1eJIaTh BHIBOBI 110 Pe3yIbTaTaM
UCCIICIOBAHNS;

MPOBOJMTH KOCBEHHBIE M3MEpPEHUs (PU3NUECKUX BEIWYMH (CPEIHSISI CKOPOCTh U YCKOPEHHE Teja
IpU PaBHOYCKOPEHHOM JABHXCHUH, YCKOPEHHE CBOOOIHOIO MAaAEHUs, >KECTKOCTh HPY>KUHBI,
KOX(PGUIMEHT TPEHUS CKONBXEHHs, MeXaHWdeckas paboTa W MOIIHOCTh, YacTOTa W TIEPHO
KoJIeOaHUII MaTreMaTh4eckoro W MPYKWHHOTO MAasTHHUKOB, ONTHYECKas cuia coOuparouien
JMH3BI, PaJUOaKTUBHBIN (POH): TUIAHMPOBATH M3MEPEHHUs, COOUPATh OKCIEPUMEHTAIBHYIO
YCTAHOBKY M BBINOJIHATHh U3MEPEHUS, CIIEAYs NPEAIOKEHHON NHCTPYKLUH, BBIYUCIIATh 3HAUCHUE
BCJIMYMHBI W QAHAJIM3UPOBATH IIOJTYUYCHHBIC pPE3YJIbTATBI C y‘-IéTOM SaﬂaHHOﬁ IMOrp€IHOCTU
U3MEPEHUN;

cOOJIFOIaTh TIpaBHyIa TEXHUKH O€30TIACHOCTH TIPH padoTe ¢ TabopaTOpHEIM 000pyIOBaHUEM;
pasin4yaTh OCHOBHBIC MNPH3HAKH H3YYCHHBIX (HU3MYECKHX MOJENEH: MarepualbHas TOYKa,
abcomoTHO TBEPOE TeNo, TOYCUHBIH NCTOYHUK CBETA, Jy4, TOHKAs JINH3, IJIaHeTapHast MOJICIb
aToma, HyKJIOHHAsi MOJIeNIb aTOMHOTO SI7Ipa;

XapaKTepU30BaTh MPUHLUIBI ACHCTBHA HM3YYECHHBIX NPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OHOpOI\/'I Ha HUX OIIHUCaHUs (B TOM 4YHCJIC: CIIMAOMETP, MATUMKHU IIO0JIOKCHHA, PACCTOAHUA U
YCKOPEHHUs, pakeTa, 5XOJOT, OYKH, TIEpHCKOoMN, (QoToanmapar, ONTHYECKHE CBETOBOJEI,
CIEKTPOCKOII, J03UMETpP, Kamepa BuibcoHa), MCIONb3ys 3HaHHMS O CBOMCTBaxX (DHU3NYECKUX
SBJICHUH U HEOOXOUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMblI M CXCMATH4YHBIC PUCYHKH M3IYYCHHBIX TEXHUUYCCKUX YCTpOﬁCTB,
MU3MEPUTENBHBIX PUOOPOB M TEXHOJOTHUECKUX HMPOLECCOB IPU PEIICHUH YIeOHO-TIPAKTUIECKUX
3a1a4, ONTUYECKUE CXEMBI JJISI MOCTPOCHUSI M300paKEHUH B IUIOCKOM 3€pKalie M COOMparoei
JIMH3E;

NPUBOJIUTh TIPUMEPBI (HAXOAWUTh WHPOPMAILUIO O MPUMEpPax) MPAKTHYECKOTO HCIOIb30BAHUS
($u3NUECKUX 3HAaHUH B MIOBCEJHEBHOM KU3HU [T obecrieyeHns: 6e3011acCHOCTH IpH OOpallieH!H C
npuOOpaMu W TEXHHUYECKUMH YCTPOHCTBAMH, COXPAHEHHS 370POBbSI M COONIONEHUS HOPM
9KOJIOTHYECKOTO TIOBE/ICHHSI B OKPYIKAroIlei cpene;

OCYILECTBIIATh MOUCK MH(OpManMu (U3UUECKOro coaepkaHus B MHTepHETe, caMOCTOSTENbHO
(dopMyupysl MOWCKOBBIM 3alpoc, HAXOAWTH MYTH ONPEAETICHUS JOCTOBEPHOCTH IMOIYYEHHOU
I/IH(bOpMaIII/II/I Ha OCHOBC NMMCHOILINXCS 3HAaHUU U JOITIOJTHUTCIIbHBIX UCTOYHUKOB,

WCIIOJIb30BaTh MpPH  BBINOJIHEHUH YYEOHBIX 3aJaHWd HAy4HO-TIONMYJSIDHYIO JIMTEpaTypy
(GU3NUECKOro CoAepiKaHMs, CHpPaBOYHbIE MaTepHajbl, pecypcsl cetu IHTepHeT, BiajeTb
npuéMaMy KOHCIIEKTUPOBAHHUSI TEKCTa, TpeoOpa3oBaHus WHPOpPMAIMM W3 OJHOW 3HAKOBOW
CHCTEMBI B IPYIYIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE W YCTHBIE COOOIIEHMs Ha OCHOBE HH(popMamuu wu3
HECKOJIBKUX HCTOYHHKOB q)HSH‘IeCKOFO COACPXKaHuUA, HY6HI/I‘IHO MMPEACTABIIATE PE3YJIbTATHI
HpOGKTHOfI NI I/ICCHC}IOB&TCJ’[BCKOﬁ ACATCIIBHOCTH, IIpU OTOM TI'PaMOTHO HCIIOJIb30BaTh
M3yYeHHBI TOHATUHHBIN anmapaT W3y4aeMoro paszesia (GU3HKH U CONPOBOXKAATH BBHICTYIICHHE
npe3eHTanuei ¢ yaétoMm 0coOEHHOCTEH ayINTOPUU CBEPCTHUKOB.

TemaTudeckoe NJJAaHUPOBAHUE € YKazaHHEM KOJH4YeCTBA YacCcoB, OTBOAMMBLIX Ha

yYCBOeHHE Ka:KA0iH TeMbl H BO3MOKHOCTH HCHOJIb30BAHUS 3JIEKTPOHHBIX (LU(POBHIX)
o0pa3oBaTe/IbHBIX PecypcoB



7 KJ1acc

Ne HaumenoBanue KosunuecTBO 4acon DJIeKTPOHHBIE
n/n pa3nesioB U TeM Bceero | Konutposabnbie | IIpakTuueckue (undposbie)
NporpamMmel padoThI padoTsI oOpa3oBaTejibHbIE
pecypcebl
Pa3nen 1. ®u3uka u e€ posib B NO3HAHUH OKPY/KAIOIIEro MUPa
1.1 | ®usuka - HayKka O 2 bubmoreka [JOK
pUPOAE https://m.eds00.ru/7f416194
1.2 | dusnueckue 2 1 Bbu6mmoreka IJOK
BEJTMYHMHBI https://m.edso0.ru/7f416194
1.3 | EcrecTBeHHOHAYYHBIH | 2 1 bubmoreka [JOK
METOJ, ITO3HAHUS https://m.edsoo.ru/7f416194
Htoro no pa3aeny 6

Paznen 2. [lepBoHayajnbHble

CBE€ACHMSA 0 CTPOCHUH BCIIECTBA

2.1 | Ctpoenue BemiecTBa 1 bubmmorexa [IOK
https://m.eds00.ru/7f416194
2.2 | JIpmwxeHue u 2 1 bubnuoreka [IOK
B3aUMOJICICTBUE https://m.edsoo0.ru/7f416194
YaCTHII BEIIECTBA
2.3 | ArperaTHsie 2 Bubmuoreka [JOK
COCTOSIHMS BEIIECTBA https://m.edsoo.ru/7f416194
Hroro mo pa3gemy 5
Paznea 3. /IBu:keHue v B3auMo/ieiicTBHE TeJl
3.1 | MexaHnueckoe 3 1 Bu6nmoreka [JOK
JIBHKCHHE https://m.edso00.ru/7f416194
3.2 | Unepus, macca, 4 2 bubnuoreka [IOK
TUIOTHOCTD https://m.eds00.ru/7f416194
3.3 | Cuta. Bunsl cun 14 1 3 Bu6nnoreka [JOK
https://m.edso00.ru/7f416194
Hroro no pazaeny 21

Pasnen 4. laBienne TBEpAbI

X TeJl, JKHAKOCTel U ra3oB

4.1 | Hasnenue. Ilepenava
JIaBJICHMS

TBEPJBIMU TEJIAMU,
JKUIKOCTSIMH U Ta3aMu

3

bubmmoreka IIOK
https://m.edsoo0.ru/7f416194

4.2 | JlaBneHue sKUAKOCTU 5 bubmmoreka LIOK
https://m.edso0.ru/7f416194
4.3 | AtmocdepHoe 6 Bbubnuoreka LHOK
JaBJIEHUE https://m.edsoo0.ru/7f416194
4.4 | JleiicTBHE KUIKOCTU U | { 1 2 bubmuoreka IIOK
rasa Ha IOTPyKEHHOE https://m.edso0.ru/7f416194
B HUX TEJIO
Hroro no pazaeny 21
Pa3nen 5. Padota u MoIHOCTB. JDHeprus
5.1 | Pabora u MOIIHOCTB 3 bubmuoreka LIOK
https://m.edso0.ru/7f416194
5.2 | IIpoctbie MexaHu3Mbl | 5 2 Bbubnuoreka LHOK
https://m.edso0.ru/7f416194
5.3 | Mexanuueckast 4 1 bubmoreka IIOK
SHEprus https://m.edso0.ru/7f416194
HWroro no pazaeny 12
PezepBHOE BpeMs 3
OBUIEE KOJIMYECTBO 68 4 12

YACOB I10 [TPOI'PAMME
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8 xacc

Ne HaumeHnoBanue KoJsu4yecTBO 4acoB DJIeKTPOHHBIE
n/n pa3aesioB U TeM Bcero | Koutpoabnbie | IlpakTuueckue (uudposbie)
NMPOrpaMMbl padoThI padoThI o0pa3oBaTebHbIE
pecypchl
Paznen 1. TenoBble siBJIeHUsI
1.1 | Crpoenue u cBoiicTBa | 7 Bubmmoreka [IOK
BEIECTBA https://m.edsoo.ru/7f4181ce
1.2 | TemnoBeie mpoueccel | 21 1 3 Bubanoreka ITOK
https://m.edsoo.ru/7f4181ce
Htoro no pazgeny 28
Paznen 2. DnekTpuyecKkHe H MATHUTHBIE SIBJICHUSI
2.1 | DnekTpuueckue 7 Bubarnoreka IIOK
3apsaabl. 3apsuKEeHHbIE https://m.edsoo.ru/7f4181ce
Tela U X
B3aWMO/JICUCTBUE
2.2 | IlocTosTHHBIN 20 1 6 bubnunoreka IJOK
IIEKTPUUCCKHI TOK https://m.edsoo.ru/7f4181ce
2.3 | MaruuTHble IBIIeHHS | 6 1 1 bubmuoreka LIOK
https://m.edsoo.ru/7f4181ce
2.4 | DnekTpoMarHuTHaS 4 bubmmoreka [IOK
WHTYKITHS https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 3 10
YACOB I1O
ITPOI'PAMME
9 knacc
Ne HauMeHoBaHue KosnyecTBO 4acoB DJIeKTPOHHBIE
n/n pa3aesioB U TeM Bcero | Kourpoabnblie | IlpakTnueckue (un¢posbie)
NMPOrpamMMbl padoThI paGoThI o0pa3oBaTejbHbIE
pecypcsl
Paznen 1. MexaHudeckue siBJIeHUSA
1.1 | MexaHudeckoe 10 1 bubmoteka [IOK
JIBIDKCHHUE U CIIOCOOBI https://m.edsoo.ru/7f41a4a6
€ro ONHUCAHUS
1.2 | Bzaumoneiicteue ten | 20 1 2 Bbu6nunoreka IJOK
https://m.edsoo.ru/7f41a4a6
1.3 | 3akons! coxpanenust | 10 1 bubanorexa LIOK
https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 40
Paznen 2. Mexanuyeckue KoJje0aHusi U BOJHBI
2.1 | Mexannueckue 7 2 bu6nmoreka IJOK
KOJIcOaHuUs https://m.edsoo.ru/7f41a4a6
2.2 | MexaHn4eckue 8 1 butmoreka [IOK
BOJIHBL. 3BYK https://m.edsoo.ru/7f41a4a6
HWroro o pazneny 15

Pa3znen 3. Di1eKTPOMarHuTHOE MoJie

H JICEKTPOMAarHu

THbIC¢ BOJIHBI

3.1 | DiueKkTpOMarHuTHOE 6 bubmmotexa [JOK
nose u https://m.edsoo.ru/7f41a4a6
JJIEKTPOMArHUTHBIC
BOJTHBI

HWroro no pazneny 6

Pa3nea 4. CBeToBbIe IBJIEHUA

4.1 | 3akoms!

IB

| Bu6mnorexa LIOK
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pacmnpocTpaHeHus https://m.edsoo.ru/7f41a4a6
CBETa
4.2 | Jlua3sl u onTHYecKue | 6 bubmmorexa [JOK
npuOopbI https://m.edsoo.ru/7f41a4a6
4.3 | Paznoxenue 6enoro | 3 bubnunoreka [IOK
CBETA B CIIEKTP https://m.edsoo.ru/7f41a4a6
Wroro mo paznemy 15
Pa3jen 5. KBantoBble siBjIeHHSs
5.1 | Ucmyckanue u 4 Bubmmoreka [IOK
THOTJIOLIECHHE CBETa https://m.edsoo.ru/7f41a4a6
aTOMOM
5.2 | Crpoenue atomHOTO | 6 bubnunoreka [IOK
sapa https://m.edso00.ru/7f41a4a6
5.3 | SnepHble peakiuu 7 1 bubmoteka [JOK
https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 17
Paznes 6. IloBTOpUTE1bHO-00001IA0IINI MOAYJIb
6.1 | [loBropenue u 9 bubmmorexa [IOK
06001eHue https://m.edsoo.ru/7f41a4a6
coJep KaHus Kypca
(hmsukm 3a 7-9 xnace

Hroro mo pa3geny 9

OBIIEE KOJIMYECTBO 102 3
YACOB I1O
ITPOI'PAMME
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