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HHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢u3KMKe Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs COCTABICHA HAa OCHOBE
MOJIOKEHUH U TpeOOBaHUHU K pe3ylibTaTaM OCBOCHHUS Ha 0a30BOM ypOBHE OCHOBHOM 00pazoBaTEeIbHOM
nporpammsl, ipeactaBieHHbx B PI'OC 00O, a takxke ¢ yuérom deaepaibHONW pabodeit mporpaMMbl
BocnuTanus u KoHuenmnuu npenojaBanus yueOHoro npeamera «Ousnkay.

Copnepxanue mporpamMMmbl 1o (pu3MKe HampaBiIeHO Ha (OPMHPOBAHUE €CTECTBEHHO-HAYYHOH
IPaMOTHOCTH OOYYAIOUIMXCS W OpraHu3aluio M3ydeHHs (U3MKA Ha JEATENIbHOCTHOW OCHOBe. B
nporpamMMe 1o (pu3MKe y4HUTBIBAIOTCS BO3MOXKHOCTH Y4eOHOI'O IpeaMeTa B peanau3aluy TpeOoBaHUMI
®OI'OC OO0 k MmIaHUPYyEeMbIM JIMYHOCTHBIM M METANPEAMETHBIM pe3yJbTaTaM OOYy4YeHHS, a TaKKe
MEKIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB HAa YPOBHE OCHOBHOTO OOIIETO
o0OpazoBaHusl.

[IporpamMa 1o Qu3MKe YCTaHABIMBAET paclpeleleHue y4eOHOro marepuasia Io rojam
oOyuyeHus (1o Kjaccam), IpeajsaraeT NpUMEpPHYIO MOCIeA0BATENbHOCTh U3YUYEHHsI TEM, OCHOBAHHYIO
Ha JIOTUKE Pa3BUTHUS [IPEIMETHOTO COACPKAHUSI U yu€Te BO3PACTHBIX OCOOEHHOCTEN 00yUarOLIUXCS.

[Tporpamma mo ¢usmke pa3paboTaHa ¢ LENbI0 OKa3aHHs METOJMYECKOW MOMOIIU YYHUTETIO B
co3/laHuM paboueil mporpamMmbl 10 y4eOHOMY ITpEeIMETY.

dusmnka sABISETCS CHCTEMOOOPa3yOLUMM I €CTeCTBEHHO-HAyYHBIX Y4YEOHBIX NpPEAMETOB,
MOCKOJIBKY (DM3MYECKHE 3aKOHBI JIEKAaT B OCHOBE IMPOIECCOB M SIBJICHUM, HM3y4aeMbIX XWUMHEH,
Ouonorueli, acrpoHomuedi W (usmueckoi reorpadueil, BHOCHUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpAa, IPEAOCTABIsAET Haubosee siCHble 00pa3lbl IPUMEHEHHUs HAyYHOTO METOJla MO3HaHUs,
TO €CTh CII0c00a MOTY4YEHHUs JOCTOBEPHBIX 3HAHUN O MUpE.

OpnHa 13 r1aBHBIX 33124 (pru3uuecKkoro oOpa3oBaHus B CTPYKType 00IIero oopa3oBaHusi COCTOUT
B (h)OpMHUPOBAHUH €CTECTBEHHO-HAYYHOW IPaMOTHOCTH M UHTEpECa K HayKe y 00y4aroIuxcsl.

N3yuenne ¢u3ukn Ha 0a30BOM ypOBHE MpEAINOJIaraeT  OBJIAJCHHE  CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAy4YHYIO TPAMOTHOCTD:

® HayYHOOOBSICHATHSABIICHHUS,

® OIICHMBATh U MIOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

® UHTEPNPETUPOBATh JIaHHBIE M HCIOJB30BaTh HAayuyHbIE J0Ka3aTebCTBAa JJS IOIY4YECHHUS
BBIBOJIOB.

Llenu n3yyenus GpuU3MKM HA YpOBHE OCHOBHOT'O 00111er0 0Opa3oBaHus onpeneneHsl B Konnenuuu
npenogaBaHus yueOHoro mnpeamera «®Pusuka» B oOpa3oBaTeNbHBIX OpraHu3zanusx Poccuiickoit
Qenepanyy, peaqu3ylOUMX OCHOBHbIE 001e00pa3oBaTeNlbHbIE MPOTPAMMBI,  YTBEPKIAEHHON
pemenneM Kosnerun Munucrepctsa nmpocseenus Poccuiickoit deneparuu (mpoTokoi ot 3 nexadpst
2019 r. Ne TIK-4BH).

Henuunzyvyenuspuzuku:

e [IpHOOpETeHNE HMHTEpeca W CTPEeMIIEHUS OOy4aloIIMXCsl K HAyYHOMY H3YYEHHUIO MPUPOIBI,
pa3BUTHE UX UHTEIIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

epa3BUTHE TPEACTABICHUH O  HAYYHOM  MeTofe IMOo3HaHus U (HOpMHUpOBaHHE
HCCJIEIOBATENILCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBICHUSM;

¢ popmMHUpoBaHUE HAYYHOI'O MUPOBO33PEHHUS KaK pe3y/ibTaTa U3y4eHHsI OCHOB CTPOEHHUS MaTEepUU
U GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

e popmupoBaHUE MPEACTaBIECHUN O POIU (U3MKH JUIsl Pa3BUTHUSI IPYTMX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHIi;

® pa3BUTHE MPEJCTABICHUN 0 BO3MOXHBIX cdepax Oymaymend mpodecCHOHaTbHON NeATeIbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JTAJIbHEHIIIEMYy 0O0yYEHHIO B 3TOM HalpaBJICHUH.

[okyMeHT co3aaH B anekTpoHHown copme. Ne 2.7 ot 28.08.2023. NcnonHutens: BanuynnuHa &.3. B SINNEKTPOHHbIA
CtpaHuua 2 n3 24. CtpaHnua cosgana: 20.11.2023 15:44 =¥ TATAPCTAH



JlocTmkeHne 3TUX IeJIed mporpaMMbl o (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
obecreunBaeTcs peleHueM CIeAYIOMnX 3a1a4:

® IPHOOpPETEHNE 3HAHWUH O ITUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKUX, TEIIOBBIX,
AIIEKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

® [IPHOOPETCHNUE YMECHHUU OIUCHIBATH M OOBSACHATH (U3NYECKHE SIBICHUS C HCIOJIb30BAHUEM
MOJTYYECHHBIX 3HAHUI;

® OCBOCHHE METOJIOB PEIICHHUS MPOCTEUIINX PACUETHBIX 3a]1a4 C MCIIOIh30BAaHUEM (PU3UUECKUX
MOJIEJICH, TBOPUYECKUX H MTPAKTUKO-OPHEHTUPOBAHHBIX 33]1aY;

e pa3BUTHE YMEHUH HAOJIO/ATh MPUPOIHBIC SIBICHUS W BBIMOIHITH ONBITHI, JIAOOPATOPHBIC
paboThI ¥ IKCIIEPUMEHTAIBHBIE UCCIIEIOBAHMUS C UCTIOIh30BAHUEM H3MEPUTEIHHBIX PUOOPOB;

eoCBOCHHE TPUEMOB paboTel ¢ uHMopManuend QUINIECKOTO CONEPKaHUs, BKIIOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKCHHSX (U3MKH, aHalu3 W KPUTHUYECKOE OIICHHBAHUE
nHpopmanuu;

®3HAaKOMCTBO cO cepamu TpodecCHOHATBHOU ACSITENLHOCTH, CBS3aHHBIMU C (U3UKOH, H
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAaHHBIMHU HA JOCTIKEHHSIX (PU3UUCCKON HAYKH.

Ha wmsydenwe ¢usukm (0a30BbIi YpPOBEHb) Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUS
otBoauTcs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B Henmento), B 8 kiacce — 68 yacoB (2 daca B
HEJICIIO), B 9 KJ1acce — 102 Jaca (3 yaca B HEJIEIIO).
[Ipenyaraemerii B mporpamMme Mo (QH3UKE MepeveHb J1abopaTOpHbIX pabOT M ONBITOB HOCUT
PEKOMEHIaTeIbHBIA XapaKTep, YIUTEb JCNIaeT BEIOOP MPOBEACHUS JTAOOPATOPHBIX PabOT M OMBITOB C
y4ETOM WHIUBUAYAIBHBIX OCOOCHHOCTEH OOYYarOIIMUXCS, CHUCKA 3KCIICPUMEHTAIBHBIX 3a[aHWiH,
npejyiaraéMbiX B paMKax OCHOBHOT'O FOCYIapCTBEHHOTO dK3aMeHa 1o (hu3HKe.

COJAEP/KAHUE OBYYEHUSA

7 KJIACC

Pa3nen 1. ®u3nka u e€ posib B IO3HAHUHM OKPY/KAIOLIEro MUpA.

®usuka — Hayka o npupoze. fBiaeHus npuponsl. Du3nMyecKkne SBICHUA: MEXaHUYECKHUE,
TEIUIOBbIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

®usnueckue BeaMuuHbl. M3mepenue ¢usnyeckux BenuunH. Du3nUeckue MpUOOpHI.
[TorpemHocTs U3MepeHni. MexayHapogHas CUCTEMA E€ANHMII.

Kak ¢usuka u apyrue ectecTBeHHbIe HAyKH M3Y4aroT MpHpony. EcTecTBEHHO-HayuHBIH METO]
MO3HaHUS: HAONIOJEHHE, NOCTAaHOBKAa HAayYHOTO BOIIPOCA, BBIJBMIKEHHE T'MIIOTE3, SKCIEPHUMEHT I10
MPOBEPKE THUIOTE3, OOBsICHEHHWe HabmomaeMoro sBieHua. OnucaHuePU3NUECKUXIABICHHN C

IMOMOILBIOMOICIEH.

Hemoncmpayuu.

1. Mexanudeckue, TEIIOBbIe, JIEKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

2. ®dusndeckue TPUOOPHI U MPOIEAypa MPSMBIX H3MEPEHUN aHaJOTOBBIM W NHU(PPOBHIM
npubopoM.

Jlabopamopuviepadbomot u onvimel.

1 Omnpenenenne HeHbl JeIeHUs HIKaIbl K3MEPUTEIHLHOTO MpHoopa.

2 N3mepennepaccTosHAN.

3. N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

4 OmnpeneneHnepazMepoOBMaIbIXTEN.

3. N3mepenne TeMmiiepaTypbl IpU IOMOIIM KUJAKOCTHOTO TEPMOMETpa M JaT4MKa
TEMIIEPaTypBhl.

6. IIpoBeneHne wHCCIENOBAaHUS 110 IIPOBEPKE THIIOTE3bl: JAJIBHOCTH II0JE€TA IIAPUKA,

MYIMCHHOI'O TOPU30HTAJIBHO, TCM 60HI:H_IC, B (1 60JII>L[I€ BBICOTA ITyCKa.
Pa3zgea 2. [lepBoHayaibHbIE CBEJCHUA 0 CTPOCHHUHU BellleCTBA.
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Crpoenue BeniecTBa: aTOMbl M MOJIEKYJIbI, UX pa3mepbl. ONbITHI, JOKa3bIBAIOUIUE THUCKPETHOE
CTPOEHHE BEILECTBA.

JBwxenue wyactul BemiecTBa. CBs3b CKOPOCTH JIBMJKEHHMSI YacCTUILl C TEMIEPaTypoOu.
bpoynosckoe gBmxenue, nuddysus. BzaumopeiicTBue dYacTUIl BEIIECTBA: IMPUTSHKEHHE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOEHUE ra30B, KUAKOCTEN U TBEPABIX (KPUCTATUINYECKUX )
Ten. B3auMoCBs3b MeEXIy CBOHCTBaMM BELIECTB B pa3HbIX arperatHbX COCTOSHMUSX M HX
ATOMHO-MOJIEKYJISIPHBIM CTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUN BOJIBI.

Hemoncmpayuu.

l. Ha6ro1eHne0poyHOBCKOTOIBUKCHHUS.

2. Hab6monenuennddysuu.

3. Habmionenue siBneHuil, OOBICHIIONIMXCA NMPUTSHKEHUEM WM OTTAJKWBAHHUEM YaCTHIL
BEIIeCTBA.

Jlabopamopuviepabomot u onvimol.

l. Orenka guamMerpa aroMa METOAOM PSIIOB (C UCIoyib3oBaHueM (hoTorpaduwii).

2. OnbITHI 1O HAOIIOIEHUIO TETNIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 1O OOHAPYKEHUIO NEHCTBUS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHHUS.

Pasnen 3. /IBu:keHne U B3auMoieiicTBIeE TeJl.

Mexanuueckoe JBukeHue. PaBHOMepHOe M HepaBHOMepHoe aBMkeHue. CkopocTh. CpenHss
CKOPOCTb IIPY HEPAaBHOMEPHOM JABM)KEHHUHU. PacuéT myTu U BpEMEHHU JABUKCHHUS.

SBnenue uHepuMU. 3aKOH MHEpLMH. B3anMozaelcTBre Tel Kak IPUYMHA U3MEHEHUS CKOPOCTU
JIBUKEHUS Tel. Macca kak Mepa uHepTHOcTH Tena. [lnmoTtHocTh BemiecTBa. CBsi3b IUIOTHOCTH €
KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BEILIECTBA.

Cuna kak xapakTepucTuka BzaumonencTsus Tei. Cuia ynpyrocty M 3akoH ['yka. M3mepenue
CHJIBI C MOMOILIBIO JMHAMOMeTpa. SIBieHue TAroreHus U cwia TsokecTh. Cuia TsKeCTH Ha JIPYrux
wianerax. Bec Tema. HeBecomocTs. ClloK€HHME CWIJI, HaNpaBI€HHBIX 10 OJHOW MPSIMOM.
PaBnogeiictByromas cuii. Cuna tpenus. TpeHue cKoiabXeHUsI U TpeHHe MoKos. TpeHue B MpUpoje U

TEXHHKE.

Hemoncmpayuu.

1. HaGnroneHnemMexaHMueCKOroIBUKEHUATENA.

2. H3MepeHnecKopOoCTUTIPSMOIMHEHHOTOIBUKEHUSI.

3. HabmonennesBneHus s MHEPLIUH.

4. HaGnroenue u3MeHeHus: CKOpOCTH IIPU B3aUMOJICHCTBUH Tell.

5. CpaBHeHuE Macc 10 B3aUMOJIEHCTBUIO TE.

6. CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJJHON MPSIMOH.

Jlabopamopusiepabomost u onvimol.

1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOIO ABWXKEHMs (LIapUKa B JKUIAKOCTH, MOJIENH
AIIEKTPUUYECKOTO aBTOMOOMIIS U TaK Jiasee).

2. Omnpenenenue cpenHel CKOPOCTH CKOJIbKEHHS Opycka WM IIapuKa M0 HaKIOHHOM
MJIOCKOCTH.

3. OnpeneneHnenIoTHOCTUTBEPAOTOTENA.

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBHCUMOCTh pacTsDKeHHs (aedopMaiyu) MpyXKHUHBI OT
MIPUIIOKEHHOM CHIIBI.

5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHMSI CKOJBKEHUS OT Beca Tena U

XapakTepa COIpUKaCarOUIUXCsl TOBEPXHOCTEH.

Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

JaBnenne. CrocoObl yMEHBIIICHUSI W YBEJIMYCHHs JaBieHUs. JlaBmeHue rasza. 3aBUCHMOCTH
JIaBjieHUs raza oT o0béma, TemmepaTyphsl. [lepenaua naBieHus TBEPABIMU TEIaMH, KUIKOCTSIMH M
razamu. 3akoH [lackans. [THeBMaTudyeckue MalmHbl. 3aBUCUMOCTD JIaBIICHUS JKUIKOCTH OT TITyOHHBI.
['mapocratnueckuii mapagokc. Coobmaromnmecs: cocysl. ['uapaBinyeckue MeXaHHU3MBbl.
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Atmocdepa 3emnu u atmochepHoe gaBiaeHue. [IpuarHbI CyliecTBOBaHUS BO3AYITHON 000I0YKH
3emin. Ombir Toppuyerun. M3mepenue arMocdepHOro JaBiieHHs. 3aBUCHMOCTb aTMoc(hepHOro
JABJICHUSI OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! it u3mMepeHus: arMocepHOTo JaBJICHUS.

JleiicTBHe )XUIKOCTH U raza Ha MOTrpyEHHOE B HUX Tello. BriTankuBaromas (apxumenoBa) cuia.
3akon Apxumena. [InaBanueren. BoznyxomnaBanue.

Hemoncmpayuu.

1. 3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.

2. Ilepenaua naBiieHUs KUJIKOCTHIO U Ta30M.

3. Co00IIarIIMECsICOCY/IbI.

4. I'uppasnnyeckuiinpecc.

3. [TposiBnenueneicTBusiarMOCc(hepHOT01aBICHHUS.

6. 3aBUCHMOCTh BBITAJKHMBAIONIEH CHUJIBI OT OOBEMA TMOTPYKEHHOM dYacTH Tena |
IUIOTHOCTH KHIKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOUIEN CUJIbI BECY BBITECHEHHOM XKUJKOCTH.

8. VYcnoBue miaBaHWs TEN: TUIABAaHUE WM TOTPYXKEHUE TeJl B 3aBUCUMOCTH OT

COOTHOIIEHUS TUNIOTHOCTEH TeJa U KUAKOCTH.
Jlabopamopuviepabomot u onvimel.

l. HccnenoBanue 3aBHCHMOCTH Beca Tella B BOAE OT 00BEMa MOTPYKEHHOW B KUIKOCTh
4yacTH TeJna.

2. OrnpeneneHne BBITAJKUBAIOLIEH CUIIbL, ACHCTBYIOUIEH Ha TeJlo, MOTPYKEHHOE B
KUJKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CUIIbI, IEHCTBYIOLIEH Ha TEJIO B JKUJIKOCTH,
OT Macchl Tena.

4. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKMBAIOIICH CHIIbI, ACHCTBYIOIIEH Ha
TEJO B )KHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KUAKOCTh YaCTU TEJA U OT IUIOTHOCTHU KHUIKOCTH.

5. KoHncTpynpoBanue apeoMeTpa WJIM KOHCTPYUPOBAHHME JIOAKHM WU OIpPEIEICHUE €€
Ipy30I10ABEMHOCTH.

Pa3nes 5. PaGoTa n MomiHOCTh. JHeprusi.

Mexanuueckasi pabota. MOITHOCTb.

[IpocTeie MeXaHU3MBI: pbIYar, OJIOK, HAaKJIOHHAs IUIOCKOCTh. [IpaBHUIO paBHOBECHS pblYara.
[IpumeneHnue mpaBuiia paBHOBECHs pblyara K OJ0Ky. «3osioToe mpaBmwio» mMexanuku. KITJ[ mpocteix
MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanudeckas sHeprusi. Kunernueckast u noteHuuanbHas sHeprus. [IpeBpaienue ogqHoro Buaa
MEXaHUYECKON IHEPTUU B APYroi. 3aKOHCOXPAHEHUSIDHEPTUU B MEXAHUKE.

Hemoncmpayuu.

l. IIpuMepBITPOCTBIXMEXAHU3MOB.

Jlabopamopuviepabomot u onvimol.

1. Omnpenenenue pabOThl CHUJIBI TPEHHUS TPH PABHOMEPHOM JIBIDKEHMM Tejla IO
TOPU30HTAJILHOM MOBEPXHOCTH.

2. HccenenoBanueycnoBuiipaBHOBECHAPHIYAra.

3. N3mepenne KIIJ[ HakTOHHONIUIOCKOCTH.

4. N3y4eHne 3aK0Ha COXPAHEHNS MEXaHUUECKOM HEPIUN.

8 KUIACC

Pa3nen 6. TenuioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOpUU CTPOEHHUs BemlecTBa. Macca u
pa3Meppl  aroMOB M MoJIeKyJl.  OmbITbl,  MOATBEPKIAIOIIME  OCHOBHBIE  MOJIOXKECHHS
MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.
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Mopenu TBEPIOTO, KMIKOTO M Ta3000pa3HOTO COCTOSHUM BemecTBa. Kpucrammuyeckue u
amop¢Hbie Tena. OOBSICHEHHE CBOWCTB Ta30B, JKUIKOCTEH W TBEPABIX TEN HA OCHOBE MOJIOKECHUU
MOJIEKYJISIPHO--KMHETHYeCKOW Teopun. CMauynBaHUE U KaWJUISpHbIE IBJIEHMS. TennoBoe pacumpeHme
U CXKaTHe.

Temneparypa. CBsA3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABMKEHHUs 4acTwll. BHyTpeHHss
sHeprus. CrocoObl M3MEHEHUs] BHYTPEHHEH SHEPruu: TeIulonepeaada u coBepiieHue padoTsl. Buabl
TEIUIONEPEaut: TEIIIONPOBOAHOCT, KOHBEKIUS, U3TYYECHHUE.

KonuuecTtBo TemioThl. YaenbHas TEMIOEMKOCTb BeIIeCTBAa. 1emaooOMeH U TEeIIoBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oananca. IlmaBmeHue UM OTBepAEBaHHME KPUCTAIMYECKUX
BEILECTB. Y enbHas TeruioTa ruiaBnenus. [lapoobpasoBanue u konjeHcauus. Mcenapenue. Kunenue.
VYaenpHas TeIuioTa mnapooOpa3oBaHMA. 3aBUCUMOCTh TEMIIEPAaTypbl KHIIGHHS OT arMochepHOro
JIaBJICHUS.

BnaxHocTs Bo3ayXa.

OHeprus ToIMBa. Y ieibHasi TEMJI0Ta CTOPAHHUS.

[Tpunuuns! padots! Temnosbix Asurarenei KI1/1 termoBoro nsurarens. TemnoBble ABUraTeny u
3allUTa OKPYKAIOIIEH Cpebl.

3aKOH COXpaHEHUs U MPEBPAILCHUS SHEPTUH B TEIUIOBBIX IPOLECCaXx.

Hemoncmpayuu.

1. Habro1eHne0poyHOBCKOTOIBUKCHHUS.

2. Habmonenuenuddysum.

3. HabGnronenue sBIeHN CMaYMBaHUS U KaTUJUIAPHBIX SBJICHHM.
4. HaOGmonenuerenaoBoropacuiupeHusTed.

5. N3menenue gaBiaeHus ra3a npu U3MEHEHUHN 00bEMa U HArpEeBAaHWUU WJTU OXJIaXKICHUH.
6. [TpaBuiian3mMepeHus I TEMIEpaTyphl.

7. Buneirerionepenayn.

8. OxJ1ax 1IeHUeTIPUCOBEPIICHUUPAOOTHI.

9. Harpesanue npu coBepiieHUN padOThl BHEIIHUMU CUJIAMHU.
10. CpaBHEHUETEMI0EMKOCTEHPA3TNUHBIXBEILIECTB.

11. HaOmroieHueKume ns.

12. Habmtoienne mocTostHCTBa TEMIIEPATYPhI MPH TUIaBIICHUH.

13. MoenuTeioBEIX IBUTaTEIIEH.

Jlabopamopusiepabomot u onvimel.

1 OnBbITHI MO OOHAPYKEHUIO TEHCTBHUS CHUIJI MOJICKYJISIPHOTO TPUTSIKEHHUSI.

2 OMnBITHI MO BRIPAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WM caxapa.

3. OMBITHI 110 HAOJIIOACHHUIO TETJIOBOTO PACHTUPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.

4 Ornipezenienne 1aBieHUs BO3AyXa B OAJJIOHE MITPHUIIA.

5. OnBITHI, JIEMOHCTPUPYIOLIUE 3aBUCHMOCTh [aBICHHS BO3AyXa OT ero oOnéma u
HArpeBaHUs WA OXJIAKICHUS.

6. [IpoBepka THMOTE3Bl JUHEHHOW 3aBUCUMOCTH [UIMHBI CTOJIOMKA JKHIAKOCTH B
TEPMOMETPHUUECKOU TPYyOKE OT TeMIlepaTyphl.

7. HaGmronenne m3aMeHeHus: BHYTPEHHEH SHEPTUU Teja B pe3ylbTare TeIuionepenadud u
paboThl BHEITHHUX CHIL

8. HccnenoBanue sBiieHUs TEIIO0OOMEHA MPU CMEIIMBAHUU XOJIOJHON U TOpsiueii BOJIBI.

0. OrmpeseneHne KOJIMYECTBA TEIIOTHI, IMOJIYYEHHOTO BOJOW TMpU TEIIOOOMEHE C
HArpeThIM METAITMYECKUM [IUITUHAPOM.

10. OnpeneneHneyneaIbHOUTENII0EMKOCTUBEIIECTBA.

1. UccnenosanuenponeccancnapeHus.

12. OnpeneneHne0THOCUTEIbHONBIAXKHOCTUBO31yXa.

13. Ornpenenenne yAelIbHON TEIJIOTHI TIaBICHUS JIbJIA.

Pa3nen 7. DjaekTpuyeckne 1 MArHUTHBIE SIBJICHHS.
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Onexktpusanus Teda. JIBa poaa »ieKTpUUEcKUX 3apsiaoB. B3zanmmopaeicTBHe 3apsKEHHBIX TeE.
3akon Kynona (3aBUCUMOCTH CHUJIBI B3aUMOJCUCTBHUSL 3apsDKEHHBIX TeJl OT BEJIIMYMHBI 3apsiioB U
paccTOsTHUS MEX]y TEIaMH).

Onektpuueckoe moise. HanpsokéHHocTh aiexTpuuyeckoro mofs. [IpuHnun cyneprno3unuu
JNEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurtenu snextpudeckux 3apsaoB. DJIeMEHTapHBIM 3JeKTpuyeckuil 3apsg. CTpoeHue aToma.
ITpOBOAHMKY U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

DNEeKTPUUECKU TOK. Y CIOBHUS CYIIECTBOBAHUS ANEKTPUUECKOTO TOKA. VICTOUHUKHN MOCTOSIHHOTO
ToKa. JIeHCTBUS ANEKTPUYECKOro TOKa (TEIIOBOE, XUMUYECKOE, MarHUTHOE). DIEKTPUUECKU TOK B
JKUJKOCTSX U Ta3ax.

Onekrpuueckas uenb. Cuia Toka. DieKTpudeckoe HarpspkeHue. COnpoTUBIIEHHE NPOBOIHUKA.
VYaenesHOE compoTHBiIeHUE BemecTBa. 3akoH Owma i ydactka uenu. IlocnenoBarenbHoe U
napajuieIbHOE COeIMHEHUE MPOBOIHUKOB.

Pabora u MomHOCTh 37eKTpudeckoro Toka. 3akoH Jxoyns—JleHna. DiekTpuyeckue Lenu u
NOTPEOUTENH IEKTPUUECKOM 3Heprun B ObITy. KopoTkoe 3aMbIkaHUeE.

[TocTostHHBIE MarHUTHI. B3anMoelicTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHoe mojie. MarHuTHoOe
noJie 3eMIIM U ero 3Ha4eHue NI xKu3HU Ha 3emiie. OnbIT Dpcrea. MarHuTHOE MOJe SIEKTPUUECKOTO
Toka. [I[puMeHeHne 371eKTPOMaruHuToB B TEXHUKE. JelicTBHE MAarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.
OneKTpoJABUTraTeNb IMOCTOSIHHOIO ToKa. lcnonb30BaHME JIIEKTpoJBUraTenell B TEXHUYECKHX
YCTPOMCTBAX U HA TPAHCIIOPTE.

OIBITH ®Dapanes. SIBnenue 3IIEKTPOMArHUTHOMU WHIYKIUH. [IpaBuio Jlenma.
Onektporereparop. CrnocoObl TOJYy4EeHHsS]  DJICKTPUUYECKOM  SHEPruM. ODJIEKTPOCTAHIIMKM  Ha
BO300HOBJISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

1. DJIEKTPU3ALUSITEN.

2. JIBa poJia ANEeKTpUYECKUX 3apsSA0B U B3aUMOJEHCTBUE 3apsyKEHHBIX Tell.
3. Y CTpolcTBO U ACMCTBUERIEKTPOCKOIIA.

4. DneKTpOCTaTUUECKASIMH TyKITHSI.

5. 3aKOHCOXPaHEHUARIEKTPUUECKUX3APSAIOB.

6. [IpoBOIHUKY U AUDIIEKTPUKH.

7. MopenupoBaHu€e CHIIOBBIX JMHUH JIEKTPUYECKOTO MOJIS.

8. M cTOYHUKUIIOCTOSSHHOTOTOKA.

9. JIeNCTBUADIIEKTPUYECKOIOTOKA.

10. DIIEKTPUUECKUITOK B KUIAKOCTH.

1. ["a3zoBbliipazpsI.

12. N3MepeHnecunbpITOKaaMInepMeTpOoM.

13. N3MepeHnesnneKTpuieCKOrOHAPSHKEHUABOIBTMETPOM.

14. Peocrar u Mara3uHCONIPOTUBIICHUN.

15. B3anmoneiicTBHENnOCTOSTHHBIXMAarHUTOB.

16. MopaenupoBaHue HEBO3MOKHOCTH Pa3/IEICHUS MOJIIOCOB MarHUTa.
17. MopenupoBaHre MarHUTHBIX MOJIEH MMOCTOSTHHBIX MarHUTOB.

18. OneITdpcrena.

19. MarsuTHOEenoaeToKa. DIEKTPOMAarHmT.

20. JleficTBHEe MarHUTHOTO IOJISL HA POBOJIHHUK C TOKOM.

21. DIEKTPOABUTATENBIIOCTOSHHOTOTOKA.

22. HccnenoBaHuessBIEHUARIEKTPOMArHUTHOMUH TYKIIUH.

23. OnbiTei®Papajes.

24. 3aBUCUMOCTD HAMPABJICHUS HHAYKIIMOHHOTO TOKA OT YCIOBHUM €ro BO3HUKHOBEHHSI.
25. DIEKTPOreHepaTOPIOCTOIHHOTOTOKA.

Jlabopamopuviepabomot u onvimeol.
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l. OnbIThI 1O HAOTIOEHUIO AJIEKTPU3ALIUY TEJ MHAYKIIHMEH U IPU COMPUKOCHOBEHHUH.

2. HccnenoBanue AeHCTBUS 3JIEKTPUUECKOIO MOJIS HA IPOBOJIHUKU U AUDIIEKTPUKH.

3. COopka u IpoBepKa padOTHI NEKTPHUIECKOH IETH MOCTOSIHHOTO TOKA.

4. H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

5. W3mepeHne u peryinpoBaHUECHAIIPSKSHHUS.

6. HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UJIYILETO YEPE3 PE3UCTOP, OT CONPOTUBICHHUS
pe3UCTOpa U HAIPSHKEHUS Ha PE3UCTOPE.

7. OneIThl,  JIEMOHCTPUPYIOLIUME  3aBHUCUMOCTH  DJIGKTPUYECKOTO  COINPOTUBIICHUS
MPOBOJAHMKA OT €T0 JJIMHBI, TUIOIIAIU MTOMEPEYHOr0 CEYSHHs U MaTepHana.

8. [TpoBepka npaBuia CI0KEHUS HANIPSHKEHUH PU MOCJIEI0BAaTEIbHOM COEAMHEHUN JIBYX
pPE3UCTOPOB.

9. [TpoBepka mpaBuiia AJsi CUIIBI TOKA MIPH MapaJlIeIbHOM COSAMHEHUN PE3UCTOPOB.

10. Omnpenenenue pabOTHI AIEKTPUUIECKOTO TOKA, UITYIIETO Yepe3 Pe3UCTOp.

11. OrnpezesieHre MOUTHOCTH 3JIEKTPUUYECKOT0 TOKA, BBIJEISIEMOM Ha PE3UCTOPE.

12. HccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA, UAYILETO YEPE3 JIAaMIIOUKY, OT HANIPSKEHUs Ha
HEH.

13. Onpenenenne KII/] narpesarensi.

14. HccnenoBanre MarHUTHOIO B3aUMOJEMCTBUSI TIOCTOSIHHBIX MarHUTOB.

15. W3ydyeHre MarHUTHOrO TMOJsl IOCTOSIHHBIX MAarHUTOB IpPU UX OObEIUHEHUH U
pas3JesieHuu.

16. HccnenoBanue qeHCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHUJIbI B3aUMOJEHCTBHUS KaTyLUIKU C TOKOM U
MarHuTa oT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYIIIKE.

18. W3ydeHue AecTBHUSI MArHUTHOTO TOJIS HA TPOBOJIHUK C TOKOM.

19. KounctpynpoBanue u usydeHue paboThl AIEKTPOABUTATEINS.

20. N3mepenue KIIJI anexTpoaBUrarenbHONyCTaHOBKH.

21. OnpIThl MO HCCIEIOBAHUIO SIBJICHUS 3JEKTPOMAarHUTHOM HWHAYKLIUU: HCCIIEJOBaHHE

N3MEHEHHH 3HAaUEeHUA 1 HaIlpaBJICHHUA HHAYKIIUOHHOI'O TOKaA.

9 KJIACC

Pa3pnen 8. Mexanuyeckue siBJICHUS.

Mexanuueckoe JBWxkeHHe. MatepuanbHas Touka. Cucrema otcuéra. OTHOCHTEIBHOCTH
MEXaHUYECKOro  JBHKEHUA. PaBHOMepHOe  mpsAMoOnuHENWHOe  JBHKeHue. HepaBHoMmepHOE
npsMOJIMHEIHOE JBUKeHUEe. CpeHss U MTHOBEHHAs CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiMHEWHOe nBrkeHne. CBoOomHoe mazeHue. OTMbBIThI
lanunes.

PaBHOMepHOE NBMXKEHHE IO OKpY>KHOCTH. [lepuon u yactora obpamienus. JInneiiHas u yrimoBas
ckopoctu. LleHTpocTpeMUTENBHOE YCKOPEHHUE.

IlepBeiii 3akoH HbroTrona. Btopoit 3akoH Herotona. Tperuit 3akoH Herotona. IlpumHnmm
CYNEPIIO3UIUHN CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cHila TPEHHUS! CKOJIbKEHHSI, CUjla TPEHUS MOKOS,
JIpyrue BUJbI TPEHUS.

Cwta TSOKECTH U 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOPEHHE CBOOOTHOTO maaeHwus. J[BuxeHue
maneT Bokpyr Comaia. [lepBast kocmMudeckas cKopocTh. HeBecoMoCTh U meperpy3KHu.

PaBHOBecne MarepuanbHOW TOuku. AOcomtoTHO TBEpAoe Teno. PaBHOBecue TBEpAOro Tema C
3aKpEIUIEHHOMN OCBIO BpalieHuss. MoMeHT cuibl. LleHTp TsxecTH.

Nmnynec Tena. M3meHenwe wummyinbca. Mmnynbe cuiibl. 3aKOH COXPAHEHHS HWMITYJIbCA.
PeakTuBHOE IBHKEHUE.

Mexannueckas paboTa ¥ MOITHOCTh. PaboTa cui TshKecTH, ynpyroctu, TpeHus. CBs3b dSHEPTrUu
u pabotel. [loTeHIManbHasE SHEPrus Tela, MOMHSATOTO HaJ MOBEPXHOCTHIO 3emuin. [loTeHImanbHas
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SHeprus cxatol npyxkuHbl. KunHerumdeckas »sHeprusi. TeopemMa O KHHETHYECKON JHEPIUM.
3aKOHCOXPaHEHUAMEXaHUYECKOUIHEPTUH.

Hemoncmpayuu.

1. Habmroienne MexaHn4eckoro JBUKEHHS TeJla OTHOCUTEIBHO Pa3HbIX Tel OTCUETA.

2. CpaBHeHue IMyTeld W TPAaEeKTOPUil ABMXKEHHUS OJHOTO U TOTO K€ TeJda OTHOCHTEIHHO
Pa3HBIX TEJl OTCUYETA.

3. W3MepeHne cKopocTy U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHHUS.

4. HccnenoBaHnenpu3HakoOBPaBHOYCKOPEHHOT OJIBUKECHHUS.

5. Habmroienue 1BH>KeHUs Tella 0 OKPYKHOCTH.

6. HabumronneHne MexaHn4yeckux sIBICHUM, IPOUCXOIAUINX B cucTeMe oTcuéra «Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIFHO KaOMHETa (DH3UKH.

7. 3aBUCHUMOCTh YCKOPEHHS TeJla OT MaccChl TeJla U IeUCTBYIOIICH Ha HETO CHUJIBL.

8. Habmtoienue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUH TEII.

9. W3MmeHeHune Beca Tea IpyU yCKOPEHHOM JIBUKEHHH.

10. [lepenava nMiysibca npu B3aUMOJIEHCTBUH TEJI.

11. [TpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJbca IIPU HEYIIPYTOM B3aUMOAECHCTBHH.

13. CoxpaHeHue UMITyJIbCa IPHU a0COIIFOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. Hab6monenuepeak TMBHOTOBUKEHUS.

15. CoxpaHeHue MeXaHU4eCKOW YHEPTUH MPU CBOOOIHOM Ia/ICHUU.

16. CoxpaHeHre MEXaHUYECKOW SHEPIUH MPU JBUKEHUHU Teja MO ACHUCTBUEM ITPYKUHBI.

Jlabopamopusiepabomot u onvimol.

l. KoHcTpynpoBanue Tpakra A pa3roHa U JaJbHEHIIEr0 PaBHOMEPHOTO JBUKECHHS
[IapUKA WK TEJICKKH.

2. Omnpenenenue cpeaHeil CKOPOCTH CKOJBXKEHHUS Opycka WM JBUKEHHS IIapUKa IO
HAKJIOHHOM INIOCKOCTH.

3. OmnpeneneHne YCKOpPEHMsI Tejla NpU PaBHOYCKOPEHHOM JBMKEHHHM IO HaKIOHHOM
MJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHM IPH PaBHOYCKOPEHHOM JIBH)KEHUH 0e3
Ha4yaJbHOU CKOPOCTH.

5. [IpoBepka runmoTe3bl: eCii MPU PAaBHOYCKOPEHHOM JBMKEHUN 0€3 Ha4aJIbHOW CKOPOCTH
IyTHU OTHOCSITCS KaK Psii HEYETHBIX YUCEII, TO COOTBETCTBYIOIINE IPOMEXYTKH BPEMEHH OJJUHAKOBBI.

6. HccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHUS CKOJBXEHHMS OT CHJIBI HOPMAJIBHOTO
JIaBJICHUSI.

7. OnpenenennexodPphUIneHTaTPEHUACKOIbKEHHUS.

8. OnpeneneHneKECTKOCTUIIPYKUHBI.

9. Omnpenenenue pabOThl CHUJIBI TPEHHUS TPUH PABHOMEPHOM JIBIDKEHMHM Teja IO
TOPU30HTAIBHON TOBEPXHOCTH.

10. Onpenenenne pabOTHl CHJIBI YIPYTOCTH TPH TMOABEME Tpy3a C HCIOJIb30BaHUEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

11. N3y4eHne3aK0OHaCOXpaHEHUADIHEPT HH.

Pa3nesn 9. Mexannveckne Kos1e0aHUsI M BOJIHBI.

KonebGarenbHoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJeOAaHMUN: Tepuoj, 4YacToTa,
amIuMTyaa. MaremaTHueckuii M Ipy>KUHHBIN MasTHUKU. [IpeBpaieHne sHepruu npu KojaedaTeabHOM
JBUKECHHH.

3aryxatomue KoyiebaHus. BwiHykaeHHble Konebanusa. Pe3oHanc. MexaHudeckue BOJIHBI
CBolicTBa MEXaHUYECKUX BOJH. [IpomosibHBIE M TONEpeyYHble BOJHBI. J[JIMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHU4eCKHe BOJIHBI B TBEPJOM TeJle, CECHCMUYECKHUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa U BbIcOTa ToHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

Jemoncmpayuu.
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1. Hab6nronenue konebanuii T Mo 1eWCTBUEM CHIIBI TSIKECTH M CHUIBI YITPYTOCTH.

2. Habmionenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

3. Habmionenne BeIHYKACHHBIX KOJIeOaHUH U pe30HaHca.

4. PacnipocTpanenre npoAoiabHBIX U MTOMEPEYHBIX BOJIH (HA MOJIEIH).

5. Habmtoienue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6. AKyCTHYECKHIpE30HaHC.

Jlabopamopuviepabomot u onvimol.

1. Omnpenenenne 4acToThl U Meproa KoieOaHui MaTeMaTHYecKoro MasTHHKA.

2. Omnpenenenne 4acToThl U Mepruoia KoieOaHui Npy>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TEpHOAA KOJICOAHWMH TMOABEIICHHOTO K HHUTU Tpy3a OT
JUTUHBI HUTH.

4. HccnenoBanue 3aBUCHMOCTH TNEpUOAA KOJIEOAHWM MPYKUHHOTO MasTHUKAa OT MaccChl
rpysa.

5. [IpoBepka HE3aBHCHMOCTH IEpHOAA KOJNEOaHUIl Tpy3a, MOABEUICHHOTO K HHTH, OT
Macchl Ipy3a.

6. OMnBIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTbH Tepro/ia KojaeOaHui MpyKMHHOTO MasgTHUKA
OT MaccChl Ipy3a U KECTKOCTH MPY>KUHBL.

7. N3mepenneyckopeHusscBOOOAHOTOTIaICHHUS.

Pa3nes 10. Di1eKTpOMAarHuTHOE 10JIe M JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMarHUTHOE TMoJie. DIEeKTPOMarHUTHBbIE BOJHBI. CBOWCTBA 3JEKTPOMATHUTHBIX BOJIH.
[Ikana 3m1eKTpOMarHUTHBIX BOJH. McIioIb30BaHKe JIEKTPOMArHUTHBIX BOJH /ISl COTOBOM CBS3H.

DneKkTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

l. CBOICTBARIEKTPOMATHUTHBIXBOJIH.

2. BonHoBriecBoiicTBacBeTA.

Jlabopamopuviepabomot u onvimel.

l. N3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIJIBHOTO TenedoHa.

Pa3nen 11. CBeToBbIe sIBJICHUS.

JIyueBas monens cBeta. Mcrounnku ceeta. [IpsMonnHeliHOE pacipOoCTpaHEHNE CBETa. 3aTMEHUS
Connua n Jlynsl. Otpaxenue cera. [nockoe 3epkano. 3ak0H OTpake€HUs CBETA.

[Ipenomnenue cBera. 3akoH MpesnomieHus cBera. [losiHOe BHyTpeHHEe OTpakeHUE CBETa.
Hcnonb30BaHne OJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJAAX.

Jlunza. Xoxa ayded B nuH3e. OnTHueckas cucteMa (oToanmapaTa, MUKPOCKONA M TeJlecKoma.
I'ma3 kak onTuyeckas cucreMa. blM3opyKocTh U 1abHO30PKOCTb.

Paznoxenne Genoro csera B cnekTp. OnbiTel HbtoToHa. CrokeHHE CIEKTpaibHBIX ILIBETOB.
Hucnepcuscaera.

Hemoncmpayuu.

l. [TpstmonuHEHOEpacIpOCTpaHEHUECBETA.

2. OTtpaxeHuecsera.

3. [Toryuenue n300pakeHUi B IMIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
4. ITpenomiiennecsera.

5. OnTUYeCcKUICBETOBO/I.

6. Xon tydeit B coOuparomiei JTruH3e.

7. XoJ Ty4deil B pacCEenBaloOIIeH JIMH3E.

8. [Tony4yeHnne n300paxeHuit C MOMOIIBIO JIMH3.

9. [TpunaMn neiictBust GporoanmapaTa, MUKPOCKOIIA U TEIECKOTA.
10. Mopensriasa.

1. Paznoxenune 6eoro cBera B CIIEKT).

12. [Tony4yenue 6en0oro cBera Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopuviepabomot u onvimeol.
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l. HccnenoBanue 3aBUCMMOCTH YIJla OTPA)KEHHsI CBETOBOTO JIy4ya OT yIJia MaJeHusl.

2. N3ydenne xapakTepUCTHK U300paKECHUS MIPEIMETa B TUIOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIIEHUS CBETOBOTO Jiy4ya OT yrja HaJeHusl Ha
IPaHULIE «BO3LYX—CTEKIIO».

4. [Tomy4yeHnue n300pakeHUIA ¢ TTOMOIIBIO COOUpAIOIIEH JTUH3HI.

5. Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOMN CHUIIBI COOMpArOIEii TUH3BL.

6. OnBITH IO PA3TIOKEHHIO OEIOTO CBETa B CHEKTP.

7. OnpITHl 10 BOCHPUATHUIO I[BETA MPEAMETOB IMPU HUX HAOIIOJACHUU 4epe3 LIBETOBBIC
(UITBTPHI.

Pa3nes 12. KBanTOBBIC SIBJICHUS.

OmnbiTel Pesepdopaa u mmanerapHas moxpenb atoma. Moaens atoma bopa. Hcenmyckanue u
norsiouieHue ceera atoMoM. KBanTsl. JInHeHYaTbie CIIEKTPHI.

PagnoaktuBHOCTh. Asb(da-, 6eTa- U ramma-usiaydenus. CtpoeHue atomHoro saapa. Hykinonnas
MOZEeNIb aToMHOTO sapa. M3oronsl. PagnoakTuBHble npeBpaienusd. Ilepuon momypacnaaa aTOMHBIX
anep.

SnepHple peakuyuy. 3aKOHBI COXpPAHEHMs 3apsAJOBOIO M MAacCOBOIO 4YHCEN. OHEPrUs CBS3U
aTOMHBIX sAnep. CBsa3p Maccel U 3Hepruu. Peakuuu cuHTe3a u aeneHus saep. VIcTouHMKM 3Hepruu
CouHua ¥ 3BE31.

Snepnas sHepreTuxa. JIeMCcTBUA paguOAKTUBHBIX U3JIy4YE€HUHN HA )KMBbIE OPTAaHU3MBI.

Hemoncmpayuu.

1. CHeKTphIM3IIy4eHNs U OTJIOLICHHUS.

2. CrieKTpbIpa3In4yHbIXTa30B.

3. CnextpBogopoa.

4. HaGnronenue TpekoB B kamepe Buibcona.

5. PaboracuéTunkanoOHU3UPYIOUNXU3ITYUCHUH.

6. Perucrpanus usinydeHus IpUpOIHBIX MUHEPAJIOB U MIPOJYKTOB.

Jlabopamopusiepabomost u onvimol.

l. Habumroienre CrulonHbIX U IMHEHYAThIX CIIEKTPOB U3TYYECHHUS.

2. HccnenoBaHue TPEeKOB: H3MEPEHUE HHEPIUM 4YacTUIBl 110 TOPMO3HOMY IyTH (IO
¢dororpadusim).

3. N3mepennepannoakTuBHOrooHa.

IToBTOpHTEIBHO-0000 A IINIHMOLYTb.

[ToBTOpUTENBHO--0000IIAIOIINN MOAYJb IMpeJHa3HAueH Uil CHUCTeMaTH3aluu M 0000IIeHus
IPEMETHOTO COJCpXKAaHUSA U ONbITa JEATEeIbHOCTH, MPUOOPETEHHOTO NMPH HM3YYEHUHM BCEro Kypca
¢u3MKKM, a TakXke JUIsl MOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY 5K3aMeHY IO (u3uke s
00y4aromuxcsi, BHIOpPaBIIUX 3TOT yU4€OHBIN IPEIMET.

[Tpy mM3ydyeHUH NaHHOTO MOIYJS pealu3yIOTCS U CUCTEMATH3UPYIOTCS BUJIBI JESITEIHLHOCTH, HA
OCHOBE KOTOPBIX O0ECIeUYMBACTCS JTOCTHKEHHE NPEIMETHBIX M METaNpeIMETHBIX IUIAHUPYEMBbIX
pe3ynbTaToB 00ydeHHs, (OPMUPYETCS €CTeCTBEHHOHAYUYHAasATPaMOTHOCTh: OCBOEHHE Hay4YHBIX
METO/IOB HCCIICIOBAHUS SIBJICHUN IPUPOBI M TEXHUKH, OBJIAJICHUE YMEHUSIMUA OOBSCHATH (PH3UIECKUE
SBJICHUS, TPUMEHSAS TOJY4YCHHBIE 3HAHUS, pellaTh 3aJadyd, B TOM 4YHCJIE KauyeCTBEHHbIE H
HKCIIEpPUMEHTANIbHBIE.

[IpuHIIMTIMANBHO AEATEILHOCTHBIA XapaKTep AAHHOTO pas3jeia peanu3yercs 3a CYET TOro, 4To
oOyuJaroluecs BHIMOIHSIIOT 33aHtsl, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHUI pacro3HaBaTh M HAyYHO OOBSACHATH (PU3MUECKUE SIBICHUS B
OKpY’Karollel Npupoie U MOBCEAHEBHOM KHU3HH;

UCIOJIb30BaTh HAy4YHbIE METO/Abl HCCIENOBaHMsS (QU3UYECKUX SBJICHUH, B TOM 4YHCIE IS
IPOBEPKU T'MITOTE3 U MOIY4YEHUS TEOPETUUECKUX BBIBOJIOB;
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00BACHATH HAay4YHbIC OCHOBBI Haubosee BaKHBIX ,Z[OCTI/I}KGHI/Iﬁ COBPCMCHHBIX TCXHOHOFHﬁ,
Harmpumep, MNPaAKTUYCCKOI'O HUCIOJb30BAHUA PA3JTIUYHBIX HWCTOYHUKOB SHCPIrUM Ha OCHOBC 3aKOHaA
MMpeBpalICHUA U COXpPAaHCHHA BCCX U3BCCTHBIX BUIOB SHCPI'UH.

IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

W3ydenne pu3mkyd Ha ypoOBHE OCHOBHOTO OOIIET0 OOpa30BaHUs HAIPABICHO Ha JIOCTIIKCHUE
JMYHOCTHBIX, METAIPEAMETHBIX U MIPEIMETHBIX 00pa30BaTeIbHBIX PE3YyIbTATOB.

B pesynbraTte nzyuenust GpuU3MKu Ha ypOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs y 00y4aromerocs
OynyT chOpMUPOBAHBI CIICAYIONINE JIMYHOCTHBIC PE3YJIbTAThI B YACTH:

e 1) NIaTPUOTHYECKOTOBOCIIMTAHUSA:

® [POSBIICHUE HMHTEpPEcCa K UCTOPHUH U COBPEMEHHOMY COCTOSIHHUIO POCCHUUCKON (DU3MUYECKOM
HayKU;

® [[EHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSAM POCCUNCKUX YUEHBIX--(DU3UKOB;

®2) rpax/JaaHCKOr0 1 JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS

® TOTOBHOCTh K AKTHBHOMY YYacTHIO B OOCYXJEHUU OOIICCTBCHHO3HAYMMBIXH ITHUCCKUX
npo0JieM, CBS3aHHBIX C IPAKTUYECKUM MIPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

® 0CO3HAaHHE BAXKHOCTU MOPATbHO--3THUECKUX MPUHIIUAIIOB B JEATEILHOCTH YIEHOTO;

©3) 3CTeTHYECKOTOBOCITUTAHMS S

® BOCIPHUATHUE ICTETHUYECKUX KauecTB (PU3UYECKON HayKd: €€ TapMOHHYHOTO TOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

*4) HEeHHOCTUHAYYHOT OTIO3HAHMSL:

® OCO3HAHHME IICHHOCTH (U3MYECKON HAyKM KaK MOIIHOTO HMHCTPYMEHTa MO3HAHHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEHUIIEH COCTABIISIIONIEN KYJIbTYPBI,

® pa3BUTHE HAYYHOM JIFOOO3HATENHHOCTH, MHTEPECA K UCCIIEI0BATEIHCKON e TEIbHOCTH;

¢5) popMupPOBaAHUA KYJIbTYPHI 310POBbSI H IMOLMOHAJIBHOI0 0JIArONOIYYHs:

® OCO3HAHME IIEHHOCTH 0e30macHOro oOpas3a >KM3HHU B COBPEMEHHOM TEXHOJIOTMYECKOM MHUPE,
BOXHOCTH TMPaBWJI OE€30MacHOTO TIOBEICHUS] HAa TPAHCIOPTE, HAa JOpOTax, C HJICKTPUUYECKUM U
TETJIOBBIM 000pYI0BAaHUEM B JOMAIIIHUX YCIIOBHUSX;

¢ cpOpMUPOBAHHOCTh HaBbIKa peQIIEKCUU, MPU3HAHUE CBOETO MpaBa Ha OIMIMOKY U TaKOTO K
mpaBa y JIpyroro 4eJioBeKa;

©6) TPYA10BOTrOBOCIIMTAHMS:

® aKTUBHOE Yy4YacTH€ B PEIICHUHM MPAKTHYECKUX 3a/1ad (B pamMKax CeMbH, 00pa3oBaTeIbHOI
OpraHu3aIy, Topojaa, Kpasi) TEXHOJIOTHYECKON U COIMAIBbHON HANpaBIEHHOCTH, TPEOYIOIIUX B TOM
yrcne U PU3NIeCKUX 3HAHUM;

® MHTEpEC K MPAKTHUYECKOMY U3YUEHUIO MPodeCcCrid, CBI3aHHBIX ¢ (DU3UKOI;

©7) 3K0JIOTHYECKOTOBOCTIMTAHMS:

e OpHCHTAIMsl Ha TNpUMEHeHHE (U3MYECKUX 3HAHWUW IS perieHus 3amad B 00JacTH
OKPYKaIOIIeH Ccpefbl, TJIaHUPOBAHUS TIOCTYNKOB M OIEHKM WX BO3MOXKHBIX TOCIIEICTBUM IS
OKpPY’KaloIlel Cpebl;

® 0CO3HAHHE II00ATBHOTO XapaKTepa HKOJIOTHIECKUX TIPOOJIeM U MyTel WX PeIIeHNS,

¢ 8) aganTanuu K M3MEHAMUMCS YCJI0OBUAM COMAJIBHONW M IPUPOJAHOM Cpeabl:

® IOTPEOHOCTh BO B3aWMOJCHCTBUYU MPU BBHIMOJHEHUN HCCICIOBAHUN M MPOEKTOB (HU3UIECKOM
HaIPaBJIECHHOCTH, OTKPBITOCTh ONBITY ¥ 3HAHUSIM JIPYTHX;

® TIOBHIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YePe3 MPAKTUUECKYIO e TETbHOCTD;

® OTPeOHOCTh B (HOPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4HCIlie (OPMYITUPOBAThH HJICH, TOHSITHS,
TUIOTE3bI O (PU3HUECKUX 00BEKTaX U SBICHUSIX;

e oco3HaHHE Je(HUIIMTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 0071aCTH (HU3HKY;
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® TUITAHUPOBAHHME CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUH;

® CTpeMJICHHE aHAIM3HPOBATh U BBIBIIATH B3aUMOCBSI3M MPUPOJBI, OOIIECTBA U SKOHOMHUKH, B
TOM YMCJI€ C UCIIOJIb30BaHUEM (PU3MUYECKUX 3HAHMIA;

® OIL[EHKAa CBOUX JEHCTBHM C Y4ETOM BIMSAHUA Ha OKPYKAIOLIYI0 CpeAy, BO3MOXKHBIX
17100aJ1bHBIX TOCIEICTBUH.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbpTaTe ocBOeHHs MporpaMMbl Mo (U3UKE Ha YPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUS Y
oOydaromierocss  OyayT  chopMUpOBaHbI ~ MeTanpeIMeTHbIe  pe3yJbTAaThl,  BKIIOYAIOIIHE
MI03HABATENbHBIC YHUBEPCAIbHBIE YUeOHBIE NEHCTBUS, KOMMYHUKATUBHBIC YHHBEpCAJIbHBIC Y4eOHBIC
JEHCTBUS, PETYJISATUBHBIC YHUBEPCAILHBIC YIeOHBIC ICHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble 1ornyeckue AelicTBus:

® BBISIBJISITH M XapaKTEPU30BaTh CYLIECTBEHHbIE IIPU3HAKU OOBEKTOB (SIBJIECHUI);

® yCTAHABJIMBATh CYLIECTBEHHBIH MpHU3HAK KiIacCU(UKALMK, OCHOBAaHMUS s 0OOOIIEeHUS U
CpPaBHEHUS;

® BBIIBJIATH 3aKOHOMEPHOCTH U IPOTHBOPEUYUS] B paccMaTrpuBaeMbIX (PakTax, AaHHBIX U
HAOJII0JICHUSX, OTHOCAUIMXCS K (PU3UUECKUM SIBJICHUSIM;

® BBISIBJISITH IPUUMHHO--CJIEICTBEHHBIE CBA3U IIPU U3YUEHUH (PU3NUYECKUX SIBICHUN U MPOLIECCOB,
JIeJIaTh BBIBOJbI C HCIOJB30BAaHUEM JEAYKTUBHBIX M HHIYKTHBHBIX YMO3aKJIIOUEHUH, BBIIBUIATH
TUIIOTE3bI O B3aUMOCBSI35X (PU3NYECKUX BEJIMYMH;

® CaMOCTOSITENIbHO BbIOMpaTh crnoco0 pemeHus y4eOHOH ¢u3nyeckol 3anadn (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pelIeHMs, BbIOOp HauOojee MOAXOMAIIEr0 C YYETOM CaMOCTOSTEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBblencciiefoBaTe/ibCKueAeiCTBUS:

® 1ICII0JIB30BATh BOIIPOCHI KAK MCCIEA0BATEIbCKUI NHCTPYMEHT IIO3HAHMS;

® [IPOBOJIUTH II0 CAaMOCTOSITEIbHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXXHBIH (U3NUYEeCKUi
HKCIIEPUMEHT, HEOOIIbILIOE HCCIIeI0BaHNE (PU3UYECKOTO SIBICHNUS;

®OIICHHWBAaTh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTh HH(POPMALMIO, TMOIYYEHHYIO B XOJe
MCCJIEIOBAHMSI UJTU SKCIIEPUMEHTA;

® CaMOCTOATENIBHO (OpMyNIUpoBaTh OOOOLIEHHS U BBIBOJBI 10 pe3yjibTaTaM IPOBEIEHHOTO
HaOJII0/IEHUS, OIbITA, UCCIIEIOBAHMS;

® [IPOTHO3UPOBATh BO3MOXKHOE JajbHeHIIee pa3BUTHE (QU3UUYECKUX MPOIECCOB, a TaKXKe
BBIIBUTaTh MPEIIOI0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

® IPUMEHSATH PA3IUYHbIE METO/Ibl, HHCTPYMEHTHI U 3aIIpOCHI MPU MOUCKE U 0TOOpe nHpopMauu
WIN JAHHBIX ¢ YYETOM MPEATIOKEHHOHN yueOHOH pusnueckoii 3ajauu;

® aHAJIM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MHPOPMALIMIO PA3TUYHBIX BUJIOB U
bopMm mpencTaBIeHUS;

® CaMOCTOSITEIBHO ~ BBIOMpAaTh ONTUMAJIbHYIO (QopMy TpeacTaBieHUs HUHGOpMaLUU U
WITIOCTPUPOBATh pellacMble 3a/1a4l HECIOKHBIMHM CXEMaMH, JuarpaMMaMu, MHON rpadukoit u ux
KOMOWHAIIASIMH.

KoMMyHHKaTHBHbICyHUBEPCAIbHbICYYeOHbICACHCTBHSA:

®B X0/i¢ OOCYXJCHHS Y4eOHOro Marepuaia, pe3ysbTaToB JabOpaTOpPHBIX PabOT M MPOEKTOB
3aJjaBaTh BOIPOCHI MO CYIIECTBY 00CYKJa€MOI TEMbI U BbICKa3bIBaTh UJEH, HALIEJICHHBIC HA PELICHHUE
3aJa4 ¥ MojJepKaHue 0J1aroxenaTeabHOCTH OOIEHHMS,
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 COTIOCTABIIATh CBOM CY)XICHHS C CYXACHUSMH JPYTHX YYaCTHHKOB IUaiiora, oOHapyKHWBaTh
pa3Iuyue U CXOACTBO MMO3HITH;

[ ] BBIpa)KaTB CBOKO TO‘-IKy 3peH1/1;1 B yCTHLIX U IMMCBbMCHHBIX TCKCTAaX,

¢ IyOJIMYHO TPEICTABIATh PE3YAbTAThl BBHITOJHEHHOTO (M3MYECKOT0 OmbITa (IKCIEPUMEHTA,
WCCJICIOBAHMS, IPOEKTA);

®[IOHUMaThb M MHCIIOJIb30BATh IPEUMYLIECTBA KOMAHJIHOM M WMHIUBUAYAIbHOW pabOTBHl IpH
PEIICHUH KOHKPETHOM (PU3HUECKOM MPOOIEMBI;

.HpI/IHI/IMaTb Ieiaun COBMCCTHOP’I JACATCIIbHOCTH, OpI‘aHI/ISOBLIBaTB I[GIZCTBHH 110 eé JOCTHUIKCHUIO:
pacupenesnsaTh poyid, 0O0CYXKJaTh MPOILECCHl U PE3yIbTaThl COBMECTHOM pabOThI, 0000maTh MHEHHS
HECKOJILKHX JIFOJICH;

® BBIMIOJIHATH CBOIO 4acTh palOThI, JOCTUTas KadyeCTBEHHOIO pe3yibTaTa IO CBOEMY
HaHpaBJIeHI/IIO )41 KOOpI[I/IHI/IPYSI CBOH HGI;'ICTBI/ISI C I[pyI‘I/IMI/I YJICHAMH KOMaH/bI,

® OIICHUBATh KA4eCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT IO KPUTEPHSIM, CaMOCTOSTEIBHO
c(hOpMYyIIMPOBAHHBIM YYACTHHKAMH B3aUMOJICHCTBUS.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusauus:

® BBLISIBJIATH IIPOOJIEMBl B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsiX, TPEeOYIOLUX JUIsl peLIeHus
bu3nyeCKuX 3HAHMI;

® OPUEHTHUPOBATHCS B PA3IMUHBIX MOAXO0/AaX HNPUHATHS pelleHUd (MHIAMBUAYaJbHOE, NIPUHATHE
pelIeHus B rpyIIe, IPUHITHE PELLICHUH TPYIIOoil);

® CAMOCTOSITEJIGHO ~ COCTaBJSTh AITOPUTM  pemieHHs (U3WYECKOM 3aJayd  WIM  IUIaHa
UCCJIEIOBaHMS C YYETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUpPOBATh
IpeJiaraéMble BapuaHThl PELICHUH;

e JieTIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SJMOIHOHAJIbHBIHHHTEJIJICKT:

® 1aBaTh a/IEKBaTHYIO OIIEHKY CUTYallUU U IpeyiaraTh IJaH e€ N3MEHEHNU

® 00BSACHATh NPUYUHBI JOCTHKEHMSI (HEIOCTH)KEHHUS) pe3ysIbTaTOB JEeATEIbHOCTH, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

®BHOCUTh KOPPEKTHUBBI B JI€ATEIBHOCTh (B TOM 4YHCIE B XOJ BBINOJIHEHUS (PUINYECKOTO
UCCIICIOBAaHMST WJIM TPOEKTAa) Ha OCHOBE HOBBIX OOCTOSTENILCTB, W3MEHHBIIUXCA CHUTYyaluH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

® OLICHUBATh COOTBETCTBHE PE3YJIbTATA LIEJIU U YCIOBHAM;

® CTaBUTH ce0sl HA MECTO JPYroro 4ejoBeKa B XOJIE CIOpa WM JUCKYCCHU Ha HAYYHYIO TEMY,
MIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

® [IPU3HABAThH CBOE MPAaBO HA OLIMOKY MpU pelIeHUH (PU3NYECKHUX 3ajjau WK B YTBEPKJICHHUIX Ha
Hay4yHbIE€ TEMBI U TAKOE XK€ MPABO PYroro.

HNPEIMETHBIE PE3YJIbTATbBI

K koHIly 00y4yeHus B 7 Kjacce mpeIMeTHBIC Pe3yIbTaThl Ha 0230BOM YPOBHE JOJKHBI OTPaKaTh
Cc(OPMHUPOBAHHOCTh y O0YJAFOIINXCS YMEHUH:

® [ICTIOJIB30BAaTh TMOHATHS: (PU3NYECKHE M XUMHYECKHE SIBIICHUS, HAOMIOACHHUE, DKCIEPUMEHT,
MOACIb, THIIOTE3a, C€AWHUIIBI (1)I/ISI/I‘I€CKI/IX BCJIMYHH, aTOM, MOJICKYJIa, arp€ratHbl€ COCTOSHUSA
BemecTBa  (TBEpAOE, IKHAKOE, Ta3000pa3HOE), MEXaHMYEeCKOoe JIBIKEHHE (paBHOMEpHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHEHHOE), TPAeKTOPHsI, PaBHOACUCTBYIOMIAs cwia, nedopManus (ympyras,
TUTACTHYECKAs ), HEBECOMOCTh, COOOIAIOIINECS COCY/IbI;
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epa3nuyarh sBieHUs (auddy3us, TemIoBoe IBMKEHHUE YACTHUI] BEIIECTBA, PaBHOMEPHOE
NBW)KCHUE, HEPAaBHOMEPHOE IBIDKEHHE, HHEPIMS, B3aMMOJCHCTBHE Tell, PABHOBECHE TBEPABIX TEI C
3aKpETUIEHHON OCBIO0 BpaIlleHHs, Tepeiadya JaBICHUs TBEPIABIMU TEJIaMH, XKHIKOCTSIMU W Ta3aMH,
atMoc(epHOe maBlieHUE, TJIaBaHUE TEJ, MPEBPAIICHUS MEXaHWYECKOW DHEPTHH) MO ONMUCAHUIO HX
XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIONINX JaHHOE (PU3HUECKOE SIBIICHHCE;

® pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX SIBJICHUHA B OKPY)KAIOLIEM MHpPE, B TOM
yrcie (U3MYECKHE SBICHUS B MIPUPOJIC: MPUMEPHI IBMKCHUS C Pa3IMYHBIMUA CKOPOCTSIMH B JKUBOH U
HEXXUBOU NIPUPOJIE, EHCTBUE CHIIBI TPEHUSI B IPUPOJIC M TEXHUKE, BIIHMSIHAE aTMOC(HEPHOTO JAaBIICHUS
Ha KUBOU OpraHu3M, IJIaBaHUC pBI6, pbrdara B TCJIC YCIIOBCKA, ITPHU 3TOM IIECPCBOJAUTH MPAKTUYCCKYIO
3a/1a4y B yu4eOHYIO, BBIICTISITH CYIIICCTBCHHBIE CBOMCTBA (TIPU3HAKH ) (PH3UYECKHUX SBIICHHIA,

® ONKCHIBATh HW3YYCHHBIC CBOWCTBA TeN W (U3NYECKHE SBJICHHUS, HCIONB3YS (QHU3UYECKUE
BEJIMYMHBI (Macca, 00BhEM, IUIOTHOCTH BEIIECTBA, BPEMS, MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHIIA
YIIPYrOCTH, CWJIa TSDKECTH, BEC Tella, CWiIa TPEHUs, NaBieHue (TBEPIOrO Tela, YKUAKOCTH, Tasa),
BBITJIKMBAIOINAs CHJIA, MEXaHUYECKasi paboTa, MOITHOCTb, IJICYO CHIIbI, MOMEHT CHJIBI, KOO (PHUIINCHT
IIOJIC3HOI'O I[eI;'ICTBI/Iﬂ MEXaHU3MOB, KHHCTHUYCCKAs1 M IIOTCHIMAJIbHAas 3H€pFI/I$I), Ipu OIKMCaHUH
IMMPpaBUJIbBHO TPAKTOBATb (1)I/I3I/I‘-IGCKI/H>'I CMBICJI UCIHOJIb3YCMbBIX BCJIWYHH, UX 0003HaueHus u CAUHUIIBI
(GU3NYeCKUX BEIMYUH, HAXOIUTh (OPMYIIBI, CBS3BIBAIONINE IaHHYIO (DU3HUYECKYIO BEIUYHHY C
JPYTUMH BEJTMYMHAMH, CTPOUTH TPAPHUKH U3YYCHHBIX 3aBUCUMOCTEH (PM3UUECKUX BEITHYUH,

® XapaKTepU30BaTh CBOICTBA Tell, (PU3UYECKUE SIBJICHUS M MPOIECCHI, HCIOJb3ys MpaBUia
CJIOKEHUsSI cuI (BIIOJIb OJHOM MpsiMOM), 3akoH ['yka, 3akoH [lackais, 3akoH Apxumesa, MpaBUIIO
paBHOBecHs phruara (0JI0Ka), «30JI0TO€ TPABHIIO» MEXaHWUKH, 3aKOH COXPAaHCHUS MEXaHUYECKOU
SHEPTUH, MPH ATOM JaBaTh CIOBECHYIO (DOPMYTMPOBKY 3aKOHA W 3aKCHIBATH €r0 MaTeMaTHYECKOE
BBIPA)KCHHUC;

.O6T)$ICHHTI> (1)I/I3I/I‘-ICCKI/IC SABJICHUSA, NPOUCCCHI U CBOMCTBa TCJI, B TOM YHCJIIC U B KOHTCKCTC
CUTyallMid TPAaKTUKO-OPUECHTHPOBAHHOTO XapakTepa: BBIABIATh NPHUYUHHO--CICICTBCHHBIC CBSI3H,
CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIAroB ¢ OMOPON Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3UYECKUX
ABJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

epemiath pacyE€THBIE 3a/aydl B 1-2 NMEHCTBUS, UCIMONB3Yys 3aKOHBI U (POPMYJIBI, CBSI3BIBAIOIIHE
¢u3nYecKne BEIUYHMHBI: Ha OCHOBE aHAlM3a YCJIOBHS 3aJadd 3alKChIBaTh KpPaTKOE YCIIOBHE,
MOJICTABIATh (DU3UYECKUE BEIMYMHBI B (DOPMYNBI U MPOBOAHWTH PACUEThl, HAXOJIUTH CIPABOYHBIC
TaHHbIe, HEOOXOAUMBIE JUIS PElIeHUs 3a7ad, OIEHUBATh PEAMCTUYHOCTh MOTYYECHHONW (U3NYECKOM
BEJIMYMHBI,

® pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOXHO PEIIUTh MPH MOMOLIM (PU3HMUYECKUX METOJOB, B
ONMCAHWU MCCIEAOBAaHUS BBIJIEISATh IPOBEPSEMOE NPEANOOoKEeHNUEe (TUIOTEe3y), pas3inyaTb U
HHTCPIPETUPOBATH HOHy‘lGHHBIfI pE3yIbTaT, HAXOAHUTH OILIMOKH B XO0A¢€ oIIbITa, A€JIaTh BBIBOABI 110 €T0
pe3ynbTaTam;

® [IPOBOJUTH ONBITHI MO HAONIONEHUIO (DU3MUYECKUX SIBICHUN WM (PU3NYECKHX CBOMCTB TeEI:
dbopMynupoBaTh MpOBEpsSEMbIe MPEANOTIOKEHUsI, COOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO
000py/I0BaHusl, 3aMTUCHIBATH XO/I OMBITa U (HOPMYIUPOBATH BHIBOIBI;

® BBLITIOJIHATh TPSIMBbIE H3MEPEHUs PACCTOSHUS, BPEMEHHM, MacChl Tena, o0bEMa, CHIBI H
TEMIEPATypbl C HCIOJIH30BAHUEM AaHAJOTOBBIX W IU(MPOBBIX MPUOOPOB, 3aMHUCHIBATH MOKAa3aHUS
pUOOPOB C YUETOM 3aJaHHON aOCOMIOTHOM MOTPEITHOCTH U3MEPEHHUI;

® [IPOBOJUTH HCCIICJIOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOW BEIUYUHBI OT JAPYrol C
HCIIOJIB30BAHUEM IIPAMBIX I/I3MepeHI/II\/’I (SaBI/ICI/IMOCTI/I IMyTH PaBHOMCPHO ABMXYILICTOCA TEJIa OT
BPEMEHH [BW)XCHHSI Tella, CUJIBl TPEHUS CKONBXKEHHs OT Beca Tela, KadecTBa 00paboTKu
MOBEPXHOCTEH TN W HE3aBUCUMOCTH CHUJIBI TPEHHSI OT IUIOMIATU COMPUKOCHOBEHMS TEJ, CHUJIBI
YIIPYTrOCTH OT YAJHMHCHUS TPY>KUHBI, BHITATKUBAIONICH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Tea U
OT IUIOTHOCTH HIKOCTH, ©€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tella, OT TJIyOWHBI, Ha KOTOPYIO
MOTPYKEHO TEJO, YCIOBUH IJIaBaHUs TeJ, YCIOBUN paBHOBECHS phlyara M OJIOKOB), y4acTBOBATH B
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IUTAHUPOBAHUM y4eOHOTO HCCleOBaHUs, cOOMpaTh YCTAHOBKY M BBIMOJHATH HU3MEPEHHS, CIEays
MPEUIOKEHHOMY IUIaHY, (PUKCHPOBATH PE3YNbTAThI MOTYYCHHON 3aBUCUMOCTH (DU3MYECKHUX BEIMYUH B
BUJIE MPEJIOKEHHBIX TaOIUI] ¥ TPa(HKOB, JIENaTh BEIBOJIBI 110 PE3yIbTaTaM UCCIICIOBAHUS;

® [IPOBOJIUTH KOCBEHHbIE M3MEPEHHS (PU3NUECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA JKUAKOCTH U
TBEPAOIO TeJa, CUJIa TPEHUS CKOJIbKEHUS, aBJICHUE BO3/YyXa, BBITAJIIKUBAIOIIAs CUiIa, JEHCTBYIOLIAs
Ha TOTPYXEHHOE B JKUIKOCTH TeN0, KO3(PPHUIMEHT IMOJIE3HOr0 JEHCTBUS MPOCTHIX MEXaHHU3MOB),
cienysl MpeUIoKEHHON MHCTPYKIMH: MPU BHIIOJHEHUH U3MEPEHUN COOMpPATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBIYUCIIATH 3HAYCHUE UCKOMOM BEIMYUHBIL;

® cOOMI0IaTh MpaBUiIa TEXHUKU OE€30MacCHOCTH MpH paboTe ¢ 1a00paTOpHBIM 000PYIOBAHHUEM;

® yKa3blBaTh MPHUHIMIIBI JACHCTBHUS MPUOOPOB M TEXHUYECKHX YCTPOWMCTB: BECHI, TEPMOMETP,
JTUHAMOMETp, COOOINAIOUINECS COCYABI, OapoMeTp, pblyar, MOABIKHBIA M HEMOJBUKHBIA OJIOK,
HAKJIOHHAs IJI0CKOCTh;

® XapaKTepU30BaTh MPUHIUIBI JICHCTBUS H3YyYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OIOpOl Ha MX OnMcCaHus (B TOM 4YMCIE: MOAUIHUKYA, YCTPOHCTBO BOAOIPOBOJA, I'MIPaBIMUECKUN
mpecc, MaHOMETpP, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoOMETp), HCIONb3ys 3HAHHUS O CBOMCTBAaX
buznyecKuX SIBICHUN U HEOOXOAUMbIE PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® IPUBOJIUTH MPUMEPHI (HAXOAUTh MH(GOPMALIMIO O TpUMEpax) MPaKTUYECKOr0 HCTOIb30BAHUS
buznyecKux 3HAHUW B TMOBCEJIHEBHOM >XKM3HMU Al oOecreueHus 0€30MacHOCTH MPU OOpaIIeHUd C
npubopaMl M TEXHUYECKMMM YCTPOMCTBAMH, COXPAaHEHUsI 370pOBbsi U COOJIOJEHUS HOPM
HKOJIOTMYECKOTO MIOBEJICHUS B OKPY’KaIoILEeH Cpefe;

® OCYILIECTBIIATH OTOOP MCTOYHHKOB MH(popManuu B VHTEpHETE B COOTBETCTBUU C 3aJlaHHBIM
MOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOLINXCS 3HAHUN U MyTEM CPaBHEHUS PA3IMYHBIX UCTOYHUKOB
BBIICTISITH HH(POPMAIUIO, KOTOPASI ABIISAETCS IPOTUBOPEUUBOM UM MOXKET OBITH HEZOCTOBEPHOIA;

® [ICIIOJIB30BAaTh TIPY BBINIOJIHEHUU YYEOHBIX 3a/laHuil HaydyHO--TIOMYJSIPHYIO JIUTEPATYpPyY
(bu3NYECKOTO CojepKaHUs, CIPABOYHbIE MaTe€pHAlbl, pecypchl ceT MHTepHeT, BlajgeTh npuéMamu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHusl MHPOPMALUK U3 OAHOM 3HAKOBOM CHCTEMBI B IPYTYIO;

eco3aBaTh COOCTBEHHBIE KpaTKWE MUCHbMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE 23
HUCTOYHUKOB HHpoOpManuu (U3NYECKOTO COAEpXaHUs, B TOM 4HCIE MNyOJIWYHO [enaTh KpaTKue
COOOILIEHNUs O pe3ysbTaTax MPOEKTOB WM yUYEeOHBIX HCCIEA0BaHUMN, IPU 3TOM IPaMOTHO HCIOJIb30BaTh
M3YYEHHBII MOHATUIHBIN anmapaT Kypca GU3HKHU, COMPOBOXK/IATh BRICTYINICHHE TIPE3CHTALINEH;

® [IpU BBIMOJIHEHUH YYE€OHBIX ITPOEKTOB U UCCIIEI0OBAaHUI paclpenesTh 00S3aHHOCTH B TPYIIIE B
COOTBETCTBUHM C MOCTABJIEHHBIMH 3a/1adyaMU, CIEIUThH 32 BBINOJHEHUEM IUIaHA ACHCTBUM, aJIEKBATHO
OIICHUBAaTh COOCTBEHHBIM BKJIaJA B JCATEIBHOCTh TPYIIIBI, BBICTpAaUBaTh KOMMYHUKATHBHOE
B3aMMOJICICTBHE, YUNTHIBAsi MHEHUE OKPYKAIOIINX.

K konIy 00yuenus B 8 kiacce npeMeTHbIE PE3yIbTaThl Ha 0230BOM YPOBHE JIOJDKHBI OTPAXKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

® [ICII0JIB30BATh MOHSTHS: Macca U pa3Mepbl MOJIEKYII, TEIJIOBOE JBUKEHHE aTOMOB U MOJEKYII,
arperatHble COCTOSIHHUS BEIECTBA, KpUCTAIMYECKHEe © aMop(dHbIE Tena, HACHIIMIEHHBIA U
HEHACBIIIEHHBIN Map, BIAXHOCTh BO3AyXa, TEMIepaTypa, BHYTPEHHSSI SHEPTUsl, TEIJIOBOM JIBUraTelb,
AIIEMEHTApHBIA 3JEKTPUUECKUN 3apsij, OJJIEKTPUYECKOE II0Jie, TMPOBOJHUKU U JIUIJIEKTPUKH,
MOCTOSIHHBIN 3JIEKTPUUYECKUN TOK, MArHUTHOE T0JIE;

® pa3nuyaTh SIBJIECHUS (TEIUIOBOE PACUIMPEHUE U CXKaTHe, TeIonepeaaya, TEIIOBOe paBHOBECHE,
CMauyMBaHUE, KaNWUISIPHbIE SIBIICHUS, HWCIApEHUE, KOHJEHCALMs, IUJIaBJICHUE, KPHUCTAJLTU3ALM
(oTBepAeBaHUE), KHUIEHHME, TeIulonepenavya  (TEIUIONPOBOAHOCTb, KOHBEKLHUS, H3IydeHHUE),
AIIEKTpU3allUs TeJl, B3aUMOJICHCTBHIE 3apsA0B, IEHCTBUS JIEKTPUUECKOT0 TOKa, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICIICTBIE MarHUTOB, JAEMCTBUE MAarHUTHOI'O MOJIS Ha MPOBOJHHUK C TOKOM, 3JEKTPOMarHUTHas
MHIYKIUA) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE
¢du3uueckoe sBICHUE;
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® pacrio3HaBaTh NPOSBICHUE H3YyYCHHBIX (DU3MUECKUX SIBICHUN B OKPYXKAIOIIEM MHPE, B TOM
ynciie (U3MYECKHe SBICHUS B IMPHUPOJE: MOBEPXHOCTHOE HATSHKEHHWE W KANWJUIAPHBIE SIBJICHUS B
npupose, KpUCTAJUIBI B mpupone, usnydeHue ConHia, 3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bI,
o0Opa3oBaHUe pOCHI, TyMaHa, WHEs, CHera, JJIEKTPUYECKUE SBJICHUS B aTtMochepe, dIEKTPUYECTBO
KUBBIX OPraHU3MOB, MarHUTHOE TI0JIe 3eMIIH, Apei] MOIT0COB, POJIb MATHUTHOTO TOJIS JUIS KU3HHU HA
3emiie, MOJIIPHOE CHUSIHME, MPU STOM NEPEBOAUTH MPAKTHUECKYIO 3a/Jady B y4eOHYIO, BBIIEIATh
CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) (PUZNUECKUX SBIICHUM;

® ONIMCHIBATh H3YYCHHBIE CBOMCTBA Tel M (U3NYECKUE SBJICHHS, MCIONb3Yyd (pu3mueckue
BEIIMYUHBI (TeMIeparypa, BHYTPEHHSISI SHEpPrusi, KOJMUYECTBO TEIUIOTHI, YAEJbHAs TEIJI0EMKOCTh
BELIECTBA, yJAEJIbHAs TEIUIOTa IUIABJICHMS, yAEJIbHAs TEIUIOTa 11apooOpa3oBaHuUs, yJelbHasl TEIIoTa
CrOpaHusi TOIUIMBA, KOA(PQUIMEHT MOJE3HOTO JEHCTBHA TEIJIOBOM MAIIMHBI, OTHOCHUTEIIbHAS
BJIQXKHOCTH BO3JlyXa, AJEKTPUUECKUN 3apsijl, CUla TOKa, SJIEKTPUUECKOE HAMPsDKEHUE, COPOTUBIICHHE
MPOBOJHMKA, YEIbHOE CONPOTUBIIEHUE BELIeCTBa, paboTa U MOIIHOCTh 3JIEKTPUUYECKOr0 TOKa), MpU
ONKCAaHUM TIPABUWIIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCIIOJIB3YEMbIX BEIUYMH, O003HAUEHUS U
SAMHUIIBI (PU3HYSCKUX BEIMYMH, HAXOIUTh (POPMYJIbI, CBSI3BIBAIOIINE TaHHYIO (DU3UYCCKYIO BEITUIHHY
C IPYTUMU BEIIMYUHAMH, CTPOUTH TpadUKU U3YUCHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUYHH;

® XapaKTepU30BaTh CBOICTBA Tell, (PU3NYECKUE SIBJICHUS W TPOILECCHI, MCIIOJIb3YS OCHOBHEIC
MOJIOKEHUS MOJIEKYJISIPHO--KUHETHUECKONH TEOPUU CTPOCHHS BEIIECTBA, MPHUHIMII CYHEPIIO3ULIUN
noJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMsI 3apsjia, 3akoH OMa i ydacTKa LIENH, 3aKOH
Jxoyns—Jlenna, 3aK0OH COXpaHEHHs YHEPTUH, [IPHU 3TOM JaBaTh CIOBECHYIO (JOPMYIHPOBKY 3aKOHA U
3aMKChIBaTh €70 MaTEMaTUUYECKOE BhIPAKECHHE,

© O0BSCHATH (PU3MUYECKUE MPOLECCH M CBOWCTBA TEJN, B TOM YHUCIE M B KOHTEKCTE CHUTYyallui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH NPUYMHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH
00BsicHeHUE U3 1—2 JOTrUYecKHX MIaroB ¢ Onopoil Ha 1—2 MU3y4eHHBIX CBOMCTBA (PU3UUYECKUX SBICHU,
($u3NYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

epemiath pacyE€THBIE 3a/1aydl B 2—3 NEHCTBUS, UCIONB3Ys 3aKOHBI U (OPMYJIBI, CBSI3bIBAIOIIHE
¢u3nyeckue BEIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJaul 3allUChIBaTh KPATKOE YCIOBUE, BBIABIATh
HEJOCTaTOK JAaHHBIX JJIS pElIeHUs 3aJaud, BbIOMpATh 3aKOHBI U (QOPMYIbl, HEOOXOIUMBbIE A €€
pellleHus, MPOBOAUTh Pacuy€Thl M CpPaBHHUBATH IMOJIYYCHHOE 3HAaYeHUE (U3MUYECKON BEIMYUHBI C
M3BECTHBIMU JTAHHBIMU;

e pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIU (PUIUYECKUX METOJIOB,
UCIIONB3Ysl ONHMCAHWE MCCIEOBAHUS, BBIACHATH IPOBEPSIEMOE MPEAINOJI0KEHUE, OLEHUBATh
MPAaBUJIBHOCTD MOPSIIKA IPOBEIEHUS UCCIIEJOBAHMSI, JIEJIaTh BBIBOIBI;

® [IPOBOJUTH OMBITHl MO HAOMIONCHUI0 (PU3MYECKHX SBIECHUN WU (U3MUYECKUX CBOWCTB TeEI
(kanwIIsipHbIE SIBJIEHMSI, 3aBUCUMOCTh JABJIEHUS BO3JyXa OT €ro o0béMa, TeMIeparypbl, CKOPOCTU
mpolecca OCTBHIBAaHWS W HArpeBaHWsl MPU M3IYYEHWH OT IIBETa H3NMydaromieil (MOTJIoMaronieil)
MOBEPXHOCTU, CKOPOCTh UCTAPEHHUS BOJABI OT TEMIEPATYPbl KUJIKOCTU M IUJIOMIAIU €€ MOBEPXHOCTH,
AIIEKTpU3ALldg TeJl U B3aUMOJICHCTBUE JJIEKTPUUYECKUX 3apsOoB, B3aUMOJICHCTBHE IOCTOSHHBIX
MarHuTOB, BU3YAIM3allUsl MATHUTHBIX MOJIEH TTOCTOSHHBIX MarHUTOB, JEHCTBUS MAarHUTHOTO TOJIS HA
MPOBOJAHHUK C TOKOM, CBOMCTBA AJIEKTPOMArHWTAa, CBOMCTBA SJEKTPOJBUTATENS MOCTOSHHOTO TOKA):
dbopMynupoBaTh MPOBEpsSEMbIE MPEANOJIOKEHUS, COOMpPaTh YCTAHOBKY U3 MPEIOKESHHOTO
000pyI0BaHMs, OMUCHIBAThH X0/ OMBITA U (POPMYITUPOBATH BHIBOIBI;

® BBINOJIHATh MPSIMbIE MU3MEPEHUs TEMIIepaTypbl, OTHOCUTEIbHON BIAXXHOCTU BO3/1yXa, CHIIbI
TOKa, HAMpPSHKEHUS! C HCIOJIh30BAHMEM AaHAJIOTOBBIX MPUOOPOB M JTaTYUKOB (DU3UUYECKUX BEJIHYMH,
CpPaBHMBATh PE3YJIbTAThl U3MEPEHUH C YUETOM 3aJaHHON aOCOIIOTHON MOTPEUTHOCTH;

® IPOBOANTH HCCIEAOBAHUE 3aBUCHMOCTH OJHOW (DU3UYECKON BEJIMYMHBI OT JPYrol C
HCIIOJIb30BaHUEM NPSMBIX HU3MEpPEHUH (3aBUCUMOCTH COMPOTHUBIICHUS IPOBOJAHHMKA OT €r0 JJIUHBI,
IJIOMIAM TOMEPEUYHOI0 CEYEHUsI U YACIBHOTO CONMPOTUBIICHUS BEIIECTBA IMPOBOJHUKA, CHIIBI TOKA,
UIYILIEro 4Yepe3 MPOBOJHUK, OT HANpPSLKEHHMs] Ha MPOBOJHMKE, MCCIEIOBAHUE IMOCIEI0BATEILHOTO U
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MapajuIeIbHOTO COEAUMHEHHUI MPOBOJHUKOB): IJIAHUPOBATh HCCIENOBaHHE, cOOMpaTh YCTAaHOBKY W
BBITIONHATh HM3MEPEHUS, CIIeAys MPEeAIoKEHHOMY TIUIaHy, (UKCUPOBATH PE3yibTaThl MOTYyYCHHOU
3aBUCHMOCTH B BUJIC TaOJIUIl U TpadUKOB, A€TaTh BHIBOJIBI IO PE3yIbTaTaM HCCICIOBAHUS;

® [IPOBOJIUTH KOCBEHHBIC U3MEPEHUS (PH3UYECKUX BEIWMYUH (yIeIbHAS TEIUIOEMKOCTh BEIECTBA,
COIMPOTHBIICHUE TIPOBOJIHMUKA, pad0Ta U MOIHOCTh AJICKTPUUYECKOTO TOKA): IIAHUPOBATH U3MEPEHUS,
coOupaTrh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CJIEAYS NPEIIOKEHHOW WHCTPYKUUHU, U BBIYUCIATH
3HaYEHHUE BEINYNHBI;

e cOOMI0IaTh MpaBUiia TEXHUKU O€30MacHOCTH MpH paboTe ¢ 1a00paTOpHBIM 000PYIOBAHHEM;

® XapaKTepU30BaTh MPUHIUIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMOpON Ha UX OMUCaHUS (B TOM YHCJE: CUCTEMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBas TypOMHA,
aMIepMeTp, BOJIBTMETpP, CUETYHMK OJJICKTPUYECKOW JHEPIHH, OSJICKTPOOCBETHTEIBHBIC MPUOOPHI,
HArpeBaTEeNbHBIE AJICKTPONPHOOPHI (IPUMEPBI), SICKTPHUSCKUE MPEIOXPAHUTENH, JICKTPOMATHUT,
JEKTPOABUTaTEb TMOCTOSIHHOTO TOKa), MCHOJb3ysl 3HAHUS O CBOMCTBaX (PU3UYECKHUX SIBICHUN U
HeoOXoauMble (PU3HUECKHe 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U M3MEPUTENbHbIE MPHOOPHI MO cXeMaM U
CXeMAaTUYHBIM PHUCYHKaM (KHMJIKOCTHBI TEPMOMETpP, TEPMOC, TMCHUXPOMETpP, TUTPOMETp, JBUTATEIb
BHYTPEHHETO CrOpaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTaBISATH CXEMBbI JJICKTPUUYECKUX Iened C
MIOCJIEIOBATEIbHBIM W TApaJUICIbHBIM COCITUHEHHEM JIIEMEHTOB, pa3jinyasi yCIOBHBIE 0003HAuCHUS
3JIEMEHTOB JIEKTPUUYECKUX IEMeil;

® IPUBOJIUTH MPUMEPHI (HAXOAUTh WHPOPMAIUIO O MPUMEPAX) MPAKTHICCKOTO HCIIOb30BAHHUS
buznyecKux 3HAHUW B IMOBCEJIHEBHOM >XKM3HMU AJIsi oOecreueHus 0€30MacHOCTH MPU OOpaIleHHd C
npubopaMd M TEXHUYECKHMMH YCTPONCTBAMH, COXPAaHEHUS 370pPOBbsi M COOJIOACHUS HOPM
HKOJIOTMYECKOTO MOBEJICHUS B OKPY’KaIoILeH cpefe;

® OCYIIECTBIIATh MOUCK HH(pOpManuu (usndeckoro conaepkanus B VIHTepHeTe, Ha OCHOBE
UMEIONINXCS 3HAHUU W IMyTEM CpaBHEHHS JOMOJHUTEIHHBIX MCTOYHUKOB BBIACIATH HH(POPMAIHIO,
KOTOpasi SIBJSETCS] MPOTUBOPEUNBOI HIIM MOKET ObITh HEIOCTOBEPHOM;

® ICTIONIb30BAaTh TMPU BBIMOJHEHUW YYCOHBIX 3aJaHUN HAYYHO--TIOMYJSAPHYIO JIUTEPATypy
(bu3NYECKOTO CojepKaHUs, CIPABOYHbIE MaTe€pHAlbl, pecypchl ceT MHTepHeT, BlajgeTh nmpuéMamu
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHusi MH(POPMALIUK U3 OJHOIN 3HAKOBOUW CUCTEMBI B IPYTYIO;

® cO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIC M KPaTKUE YCTHBIE COOOIIeHHsI, 000011as nH(OpMaIIHIO
U3 HECKOJBKUX MCTOYHHUKOB (PU3UYECKOTO COAEpKAHMS, B TOM YHCIE MYOIUYHO TPEACTABISATH
pe3yabTaThl MPOSKTHON WM MCCIIENOBATEIBCKON JESTEIHLHOCTH, IPH 3TOM TPaMOTHO HCIIOJIH30BATh
W3YyYEHHBIN MOHITUIHBIN anmapaT Kypca (GU3uKH, COTPOBOXKIATH BBHICTYIUICHUE MPE3CHTAINECH;

® [IpU BBITIOJIHEHUH YUYE€OHBIX TPOCKTOB U UCCIIEIOBAHUM (DU3UUECKUX MPOIIECCOB PACIIPEACIIATh
00513aHHOCTH B TPYIITIE B COOTBETCTBUU C MTOCTaBJICHHBIMH 3aJ[a4aMH, CJICUTh 32 BHIMOJIHEHUEM TITaHa
JIENCTBUI 1 KOPPEKTHPOBATH €T0, aJICKBATHO OIICHUBATh COOCTBEHHBIN BKIIA/ B JEATEIBHOCTH TPYIIIIHI,
BBICTpauBaTh KOMMYHHUKATUBHOE B3aUMOCHCTBUE, TPOSBIISAS TOTOBHOCTh pa3periath KOH(OIUKTHI.

K xonIty 00yuenus B 9 kiacce npeIMeTHBIE Pe3yIbTaThl Ha 0230BOM YPOBHE JIOJKHBI OTPAKATh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSI YMEHUI:

® ICTIONF30BAaTh  TOHSATHSA:  CHUCTEMa  OTCYE€Ta, MaTepHalbHas  TOYKA, TPAEKTOPHS,
OTHOCUTEIILHOCTh MEXaHUYEeCKOro IBWXKEHHs, nedopMmarus (ympyrasi, TIUIacTHYecKas), TpEHHE,
HEHTPOCTPEMHUTENBHOE YCKOPEHHE, HEBECOMOCTh U MEPETPYy3KH, IEHTP THKECTH, aOCONIOTHO TBEPOE
TENO0, IEHTP TSKECTH TBEPJOTO Tela, pPaBHOBECHE, MEXaHMUYECKHE KOJeOaHWs W BOJHBI, 3BYK,
WH(pa3ByK W YyIABTPa3BYK, OSJEKTPOMArHUTHBIC BOJHBI, IITKaja JJIGKTPOMAarHUTHBIX BOJH, CBET,
OJIM30PYKOCTh M JAIBbHO30PKOCTh, CIIEKTPHI MCIYCKaHWS WU TOTJOILIEHUs, anbda-, 6eta- U ramma-
W3IIy4€HHUs], U30TOIbI, SACPHAs SHEPIeTHKA;

epa3zinyaTh SBJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJUMHEHHOE JABUKECHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE TBUKEHHE, CBOOOIHOE TaJICHHUE TeJl, PABHOMEPHOE JBIIKEHHUE TI0
OKPYXKHOCTH, B3aUMOJIEUCTBUE TeJl, PEaKTUBHOE JABMXEHUE, KoyeOaTelIbHOE JIBIKEHHUE (3aTyXarollne
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U BBIHYXKICHHbIE KojeOaHMsI), PE30HAHC, BOJIHOBOE ABMIKEHHE, OTPa)KEHUE 3BYKa, MPSIMOJIMHEIHOE
pacpoCcTpaHEHHE, OTPAKEHUE U IIPEJOMIICHUE CBETa, IIOJHOE BHYTPEHHEE OTpPAXEHHE CBETA,
pasinokeHue Oenoro cBera B CIEKTP M CJIOXKEHHE CHEKTPAIbHBIX I[BETOB, JAUCIEPCUS CBETA,
€CTECTBEHHAsl paJIl0OAKTUBHOCTb, BO3HUKHOBEHHUE JINHEIUATOr0 CHEKTpa U3Iy4€HHUs) 10 ONUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOIIUX JAHHOE (PU3UYECKOE SIBIICHUE;

® pacrio3HaBaTh IPOSBICHUE M3YYEHHbIX (PU3MUYECKHX SBJICHUH B OKpyXKarolleM Mupe (B TOM
yuciae GU3NUecKue sIBIECHUS B IPUPOAE: MPUINBBI U OTJIMBBI, IBHKEHUE TU1aHeT COTHEYHOH CUCTEMBI,
PEaKTUBHOE [BUKEHHE JKUBBIX OpPraHU3MOB, BOCHPHITHE 3BYKOB JXHUBOTHBIMH, 3EMIIETPSICEHHUE,
ceificMUYecKHe BOJIHBI, I[yHAaMH, X0, [[BETa TEJ, ONTUYECKHE SBICHHS B MPUPOJAE, OMOIOTHYECKOE
JeicTBUe  BUAMMOrO,  yIbTpaUOJETOBOTO M  PEHTITCHOBCKOTO  M3JIyY€HHH, €eCTeCTBEHHBIN
pPalMOAaKTUBHBIA (OH, KOCMMYECKHE JIy4d, PaJMOAKTUBHOE H3JIy4E€HHE HPUPOIHBIX MHHEPAJIOB,
JEICTBUE PAIMOAKTUBHBIX U3JIyUEHUN HAa OPraHU3M 4YE€JIOBEKA), IPU 3TOM IEPEBOJUTH IIPAKTHUECKYIO
3aa4y B yUeOHYIO, BBICTISTH CYIIECTBEHHBIE CBOWCTBA (IPU3HAKH) (PU3UUECKUX SIBICHUIA;

® ONMCHIBATh W3YyYEHHBIC CBOWCTBA TeN W (U3NYECKUE SIBJICHHUSA, HCIONB3YS (HU3UUECKUe
BEJIMYMHBI (CPEIHSsI U1 MIHOBEHHAs CKOPOCTh Tella INPU HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE,
nepeMelleHue, MyTh, YrioBas CKOPOCThb, CHJIa TPEHMs], CHJIa YIPYTrOCTH, CHJa TSHKECTH, YCKOpEHHe
CBOOOJIHOTO MaJIeHUs], BEC Tella, UMIYJIbC Tela, UMITYJIbC CHIIbI, MEXaHH4ecKas paboTa U MOIIHOCTH,
NOTEHLMAJbHAsl DHEpPrusl Tejla, IMOJHATOIO HaJ IOBEPXHOCTHIO 3€MJIM, MOTEHIUaJIbHAs SHEPrus
CKAaTOM NPYKHUHbBI, KUHETHYECKas SHEprus, IOJHAas MeXaHW4ecKas 3HEpIus, IMepuoJ M YacTora
KosieOaHUM, JUIMHA BOJIHBI, T'PDOMKOCTb 3BYKa M BbICOTAa TOHA, CKOPOCTh CBE€Ta, IIOKa3aTejb
IPEJIOMIIEHUS. CpeJibl), NIPU ONUCAHUU INPABWIIBHO TPAKTOBaTh (U3MYECKUN CMBICT HCIHOJIb3YEMBIX
BeIMYMH, 0003HAUCHHWS W EJUHHIBI (PU3MYECKUX BEIUYMH, HAXOIUTHb (DOPMYJIBI, CBSI3BIBAIOIINE
JTAaHHYI0 (HU3MYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOMTH TpapUKH H3YYECHHBIX
3aBUCUMOCTEH (hPU3NYECKUX BEINYHH;

® XapaKTepU30BaTh CBOWCTBA TeJ, (U3MYECKHE SBICHUS W IPOLECCHI, HCIOJIb3YS 3aKOH
COXpPAaHEHMsI DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS, NPUHUUI CYNEPHO3ULMH CHJI, IPUHLHUI
oTHOcUTeNbHOCTH ["anmuiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsI UMITYJIbCA, 3aKOHBI OTPaXEHUS U
MPEIOMJIEHUSI CBETA, 3aKOHBI COXPAHEHHUs 3apsiIOBOTO M MAcCOBOTO YHCEJ MPHU SACPHBIX peaKiusx,
IIPY 3TOM JIaBaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alHCHIBATh €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;

® 00BSACHATH (PU3UYECKHE MPOILIECCHl M CBOMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE CHUTYyallUi
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh IPUUYMHHO--CIIEICTBEHHBIE CBSI3H, CTPOUTH
00BsiCHEHUE U3 2—3 JIOTUUECKUX IIAroB ¢ OMOpoi Ha 2—3 M3yYEHHBIX CBOICTBA (hU3MUYECKUX SBICHUH,
(bu3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

e pemaTh pacy€THbIE 3aa4n (ONMUPAIOLIMECcs Ha CUCTEMY U3 2—3 ypaBHEHUH ), UCTIONb3YS 3aKOHBI
U QopMyIbl, CBsI3bIBatOIIME (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHaJIM3a YCIIOBUS 33/1a4yl 3alMChIBATh
KpaTKO€ YCJIOBHE, BBISBISATH HETOCTAIOIINE UM N30BITOUHBIE TaHHBIE, BHIOUPATh 3aKOHBI U POPMYJIBI,
HEOOXO/AUMBIE Uil PELICHHs, MPOBOAUTH PACUYEThl U OIEHHMBATh PEATMCTUYHOCTH MOJYYEHHOIO
3Ha4YeHUs (PU3NYECKOI BETMUNHBL;

e pacro3HaBaTb NpPOOJIEMbI, KOTOPBIE MOXXHO PEIIUTh MPH MOMOIIM (PU3HMUECKUX METOMOB,
UCIIONIb3YSl OINHCAaHUE MCCIENOBAaHUSA, BBIAEIATH IPOBEPSAEMOE IPEAINOJIOKEHHE, OLIEHUBAThH
MPAaBHJIBHOCTH MOPSAJIKA TPOBEACHUS NCCIIEI0OBaHMs, JeNIaTh BBIBOJbI, HHTEPIIPETUPOBATh PE3YIbTaThl
HaOIIOIEHUH U OIBITOB;

® [IPOBOJUTH OMBITHl MO HAONIONEHUIO (PU3MYECKUX SBIEHUN WM (U3UYECKUX CBOWCTB Tl
(u3y4enue BTOporo 3akoHa HploTOHa, 3aKOHA COXpaHEHHUsI SPHEPTUH, 3aBUCUMOCTb NIEproJia KojeOaHui
IPYKMHHOI'O MAasTHUKAa OT MAacChl Ipy3a M JKECTKOCTH NPYKUHBI U HE3aBUCUMOCTb OT aMILIUTYIbI
MaJbIX KoJjeOaHuM, MpSIMOJIMHENHOE paclpoCTpaHEHHE CBETa, pasio’keHHe Oeoro cBeTa B CIEKTD,
U3y4yeHHE CBONCTB M300paXXeHHs B IUIOCKOM 3€pKaje M CBOICTB M300pakeHHs IpeIMeTa B
cobuparoniell TuH3e, Ha0II0IeHNE CILUIOUIHBIX U JIMHEHUYAThIX CIIEKTPOB M3JIyUEHHs): CAMOCTOSITEIbHO
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coOMpaTh YCTAaHOBKY U3 H30BITOYHOTO Habopa oO0OpyIOBaHMs, OIKMCHIBATH XOJ| OMNBITA M €r0
pe3yabTaThl, POPMYITUPOBATH BBIBOABI;

® IPOBOANTH NPH HEOOXOANMOCTH CEpHIO NMPSIMBIX M3MEPEHHH, ONpeNenss CpelHee 3HaueHHe
U3MepIeMOil BeUUMHBI ((POKYCHOE pacCcTOsIHHE cOOMparomIei JIMH3bI), 000CHOBBIBATH BBIOOP criocoda
U3MepeHUs (U3MEPUTENBHOIO Ipubopa);

® [IPOBOAUTL HCCJICJOBAHUC 3aBHCHUMOCTEH (1)I/I3I/I‘ICCKI/IX BCJIIMYMH C HCIOJIb30BAHHUECM IIPSAMBIX
U3MEpeHNH (3aBUCHMOCTh IYTH OT BPEMEHH IIPU PAaBHOYCKOPCHHOM JBIKEHHUHM 0€3 HadanbHOU
CKOPOCTH, TIepHoJia KOJEeOAHUH MaTeMaTH4ecKOro MasTHUKA OT JUIMHBI HUTH, 3aBHCUMOCTH yria
OTpaKEHHsI CBEeTa OT Yyrja MaJeHus W yIJia MPeJOMIICHHS OT Yria NaJeHHs): IJIaHUPOBATh
UCCIICIOBAaHUE, CAMOCTOSITENIbHO COOMpAaTh YCTAHOBKY, (UKCHPOBATH pE3yJAbTATHl IONy4YECHHON
3aBUCHUMOCTH (1)I/ISI/I‘ICCKI/IX BCJINYHUH B BHAC Ta6JII/II_[ n I‘pa(bI/IKOB, ACJIaTb BBIBOABI IO pPE3yJibTaTaM
UCCIIEIOBAHHS;

® [IPOBOJINTh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEMUYMH (CPEOHSSI CKOPOCTh M yCKOPEHHUE
TeNla TPH PABHOYCKOPEHHOM JIBWKEHHH, YCKOPEHHE CBOOOIHOTO TaJCHUS, KECTKOCTh IPYKHUHBI,
KOO(QQHUIUEHT TpPEeHUs CKOJBXEHHUS, MeXaHWdeckas paboTa M MOIIHOCTb, YacTOTa H TIEPUOJ
KOJIe6aHI/If/'I MAaTCMAaTU4YCCKOro M IPYXWUHHOI'O0 MAsITHUKOB, OIITHYCCKAs CHJIa CO6HpaIOHIefI JINH3HI,
pPaaMOaKTHBHBIA (OH): IUIAHMPOBATh HW3MEPEHHs, COOMpATh HSKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBINIOJIHATh W3MEPEHHUs, CIeAys INPEUIOKCHHOW HMHCTPYKIUH, BBIYUCIATH 3HAYCHUE BEIHMYUHBI H
AQHAJIMU3UPOBATH MMOJYYEHHBIE PE3YJIBTATHI C YUETOM 3aJaHHOW MOTPEITHOCTH NU3MEPEHUIA;

® cOOJTIOAaTh MpaBUiIa TEXHUKK 0€30IIaCHOCTH TPH paboTe ¢ 1TabopaTopHBIM 000pyJOBAaHHEM;

® pa3nMyaTh OCHOBHBIE NPU3HAKH HM3YYECHHBIX (HU3MYECKUX MOJENEH: MaTepHanbHas TOYKa,
a0CONIOTHO TBEPIOE TEJNO, TOYCYHBI MCTOYHUK CBETA, JIyd, TOHKas JIMH3a, IUIAHETapHas MOJENb
aToMma, HyKJIOHHAsl MOJIeJIb aTOMHOTO $1/Ipa;

® XapaKTEepU30BaTh IMPUHIMIBI JEHCTBHUS M3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
0H0p01>'1 Ha UX OIIMCaHUuA (B TOM YHUCIIC: CIIMAOMCTP, AATYHUKU ITOJIOKCHUA, PACCTOAHUA U YCKOPCHUA,
pakeTra, 3XO0JIOT, OYKH, MEpPUCKOI, (oToamnmapar, ONTUYECKUE CBETOBOJIbI, CIIEKTPOCKOI, I03UMETD,
Kamepa BuibcoHa), WCMONB3ys 3HAHUS O CBOWCTBaX (U3MYECKUX SIBICHUH M HEOOXOIUMBIE
¢du3nveckre 3aKOHOMEPHOCTH;

® IICTIOJIB30BATh CXEMbl M CXEMAaTWYHbIE PHCYHKH W3YYEHHBIX TEXHHUYECKHX YCTPOMCTB,
M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLIECCOB MPU PEIIECHUH Y4eOHO--PaKTUYECKUX
3a[a4, ONTHYECKUE CXEMBI JUTsl TIOCTPOSHUS H300pakKeHUH B IIIOCKOM 3epKajie M cOOMparomieii TnH3e,

® [IPUBOJIUTH NMPUMEPHI (HAXOAUTh MHPOPMAIIUIO O MPUMEPAX) MPAKTHUECKOIO HMCIIOIb30BaHUS
¢u3nUecKuX 3HAHUM B MOBCETHEBHOW XU3HHM Il oOecrieueHHs] OE€30MacHOCTH TpU OOpalieHuu ¢
npubopaMH W TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 370pPOBbS W COOJIONEHHS HOPM
HKOJIOTHUECKOTO MOBEJICHHS B OKPY’KaIOLIeH cpee;

® OCYILECTBIIATH MOUCK HH(pOpMAIMK PU3UIECKOro cojepxaHus B HTepHeTe, caMOCTOSITEIbHO
dopMynupys TOMCKOBBIA 3allpoCc, HAXOAWUTh IYTH ONpEIENEHHUs] JTOCTOBEPHOCTH TIOJy4YEeHHOMH
I/IH(l)OpMaHI/II/I Ha OCHOBE UMCIOIIIUXCS 3HAaHUH 1 JOIIOJIHUTCIIBHBIX UCTOYHHUKOB,

® UICIIOJIB30BATh TIPH  BBITIOJIHEHHH YYEOHBIX 3aJaHUl HAayYHO--IOMYJSIPHYIO JIUTEpaTypy
(bu3NYECKOro cojepaHus, CIPaBOYHbIE MaTepHallbl, pecypchl ceTH VHTepHeT, BlaJeTh npuéMamMu
KOHCIIEKTHPOBAHHUS TEKCTa, IPeoOpa3oBaHusi ”HPOPMAIIMU U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

® CO31aBaTh CcOOCTBEHHBIE MUCHLMEHHBIE U YCTHBIC COO6HICHI/I$[ Ha OCHOBE I/IH(l)OpMaIII/II/I u3
HECKOJIbKAX UCTOYHHKOB (PH3HUYECKOTO COJIEPIKAHUS, MyOIMYHO TPEICTABIATh PE3yIbTaThl IPOSKTHOM
WM HCCIIEIOBATENLCKON e TENbHOCTH, IPH 3TOM IPaMOTHO HMCIOJIb30BaTh H3y4YEHHBIH OHATHHHBIHN
ammapar M3ydaeMmoro pasaena (QU3WKH M CONMPOBOKAATH BBICTYIUICHHWE TIpe3eHTaluedl ¢ yd4éTom
0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHE

DJieKTpOoHHbIe (uM(ppoBble) o0pa3oBaTebHble pecypesl — [lpukaz3 MunucTepcTBa
npocsenieHust PO ot 02.08.2022 Ne653 «OO0 yrBepkaeHUM (PelepalbHOTO MEepedHsl 3IEKTPOHHBIX
00pa30BaTeNbHBIX PECYPCOB, JOMYLICHHBIX K HCIIOJB30BAHUIO IMPU PEAIHM3ALUU  HUMEIOIINX
roCyJapCTBEHHYIO aKKpeAeTaluio oopazoBarenbHbix nporpamm HOO, OO0, COO» (3aperutpupoBaH
29.08.2022 Ne69822) —
https://edcoo.ru/wp-
content/uploads/2023/08/%D0%9F%D1%80%D0%B$%D0%BA%D0%B7-%E2%84%96-653-
%D0%BE%D1%82-02.08.2022.pdf

bubmmoreka IOK 7 knacc: https://m.edsoo.ru/7f416194 ,8 knacc:https://m.edsoo.ru/7f4181ce, 9
kiacc:https://m.edsoo.ru/7f41a4a6

BocnuraTeJbHBIN aCHEKT.

Pabouas nporpamma Bocnutanuss MBOY «'umuazus Nel um.P. @axperauna» peanusyercs B
TOM 4YHCJE M 4Yepe3 HCIOJIb30BaHHWE BOCIUTATEIbHOIO MOTEHLMaNa ypokoB (u3uku. OTa paborta
OCYILECTBIISICTCS B CIEAYIONMX hopmax:

[ToOyxieHue oOydaromuxcsi coda01aTh Ha YPOKE OOIIETIPUHATHIE HOPMBI ITIOBEJCHMS, IIPaBUiIa
o0mieHust co crapmuMy (MEAarorHYecKUMH PaOOTHUKAMHU) M CBEPCTHUKAaMH (00yJarolmuMucs),
NPUHIUIB Y9eOHON TUCIUILTUHBI B CAMOOPTaHU3aLUH.

[TpuBneueHre BHUMaHUS OOYYalOLIMXCA K LIEHHOCTHOMY acHeKTy H3y4aeMbIX Ha— YpOKax
IPEIMETOB, SIBIICHUM, COOBITUI Yepe3: — oOpallleHne BHUMaHUs Ha HPAaBCTBEHHbBIE aclIeKThl HAYUHBIX
OTKPBITHI, KOTOPBIE U3y4YalOTCs B JaHHBII MOMEHT Ha YPOKE; Ha MPEICTABUTENICH YUEHBIX, CBI3aHHBIX
C M3Y4YaeMbIMHU B JJaHHBI MOMEHT T€MaMH, Ha TOT BKJIaJl, KOTOPbIi OHU BHECIIM B Pa3BUTHE Hallel
CTpaHbl U MUpa, Ha JOCTOWHBIE NMOAPAXKAHUS IPUMEPDI UX KU3HU, HA MOTHUBbI UX [TOCTYIKOB;

Hcnonp30BaHrWEe BOCIMUTATENbHBIX BO3MOXKHOCTEH COJEpKaHUS Y4eOHOro ImpeaMera JUIs
dopMupoBaHUS Yy OOy4arOIMXCSd POCCUHCKUX  TPAAMIIMOHHBIX  JIyXOBHOHPAaBCTBEHHBIX U
COLMOKYJIBTYPHBIX LIEHHOCTEH 4epe3 moadop COOTBETCTBYIOIIMX 3ajad JAJs pelieHHs], MpoOIeMHBIX
CUTyalMi JUIsi oOCyXJIeHUs B Kiacce; BkiloueHHe B ypOK MIPOBBIX MPOLEAYp, KOTOPbIE MOMOTAIOT
HOJ/Iep)KaTh MOTHUBALMIO OOYYalOUIMXCS K TMOJYYCHUIO 3HAHWH, HaJlaKUBAaHUIO MO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOLIEHUH B KJ1acce, TOMOIaloT YCTaHOBICHHIO 100poXkenaTeaIbHON aTMOCc(ephl BO
BpEMsl ypoKa.

[IpumeHeHre Ha ypOKe HHTEPAKTHBHBIX (POpM pabOThHI, CTUMYIMPYIOUIMX MO3HABATEIbHYIO
MOTHBAIIUIO O0YYAIOIINXCS.

[IpumeHeHue TpynmnoBod paboThl WM PabOTHI B Mapax, KOTOpPbIE CIOCOOCTBYIOT Pa3BUTHIO
HABBIKOB KOMAaHIHOM pabOThl M B3aUMOJAEUCTBUIO C APYTUMHU 00y4arOIIUMUCS.

Beibop u wucnonb3oBaHME Ha YypOKax METOJOB, METOJUK, TEXHOJOTHH, OKa3bIBAIOIIUX
BOCIIMTATEIbHOE BO3ACUCTBHE HA JINYHOCTh B COOTBETCTBUU C BOCIUTATENBHBIM HJEAJIOM, LENBIO U
3a7la4aMH BOCIIUTaHUS.

WunnuupoBanre M MOJAEP)KKAa HCCIeI0BaTEeIbCKON JIESTENbHOCTH IIKOJIBHUKOB B (hopme
BKJIIOUEHUSI B YPOK PA3IMYHBIX HCCIIEOBATEIbCKUX 3aJaHUM M 3aJad, 4YTO JaeT BO3MOXKHOCTHb
oOydaromuMcsi MNPUOOPECTH HABBIKK CAMOCTOSTEIBHOTO pEIIEHUsI TEOPETUYECKOW MpoOJIeMBl,
TeHepUpPOBaHUS U 0QOPMIIEHUSI COOCTBEHHBIX T'MIIOTE3, YBAKUTEIBHOTO OTHOIIEHUS K UYKUM HJESIM,
MyOJIMYHOTO BBICTYIUIEHUS, ApTYMEHTUPOBAHUS U OTCTAaUBAaHUS CBOEH TOUKH 3PEHUS.

YcTaHOBIIEHUE YBAKUTEIbHBIX, TOBEPUTEIBHBIX, HE(POPMaTbHBIX OTHOIIEHUH MEX]y YUUTEIeM
U YYEHUKaMH, CO3/1aHUE Ha YPOKAX SMOIIMOHAILHO-KOM(OPTHOM Cpe/bl.
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7 KJIACC

No KoanuecTBOouacoB
HaunmeHnoBaHMepa3ae/ioB U TEMIIPOrPaMMBbI
n/n Bcero  Konrtpoan- = Ilpakrm-
HbIePa0OTBI  YecKHepadoThl
Pa3znesn 1.@u3uka v €€ poJib B MO3HAHUHU OKPYKAKIIEr0 MUPa
1.1 ®dusnka - HayKa 0 MPUpPoJIe 2
1.2 DU3NYECKUEBEITMYUHBI 2 1
1.3 EcTtecTBeHHOHAYYHBINMETOIITO3HAHUS 2
Uroronopazneny 6
Pasznes 2.I1epBoHayasibHbIe CBEJEeHUS 0 CTPOCHUM BellleCTBA
2.1 CrpoeHnueselecTsa 1
29 JBH>KEHME U B3aMMOJICVICTBUE YaCTHI] 5
' BEILECTBA
2.3 ArperaTHbIeCOCTOSIHUSBEIIIECTBA 2 1
Uroronopazneny 5
Paznen 3./IBu:keHne u B3auMojieiicTBHe TeJl
3.1 MexannueckoeIBMKEHHUE 3
32 Nuepuusi, Macca, MIOTHOCTD 5 1
33 Cwita. Bunpicun 14 1 2
Uroronopazneny 22
Pa3znen 4./laByienue TBEPABIX TeJl, ) KUAKOCTE U ra3oB
41 [asnenue. Ilepenaya gaBneHus: TBEPALIMU 3
' TeJaMU, )KUJIKOCTSIMHU U Ta3aMu
4.2 JlaBIEeHUEKUIKOCTH
4.3 ATMoc¢epHoeiaBiIeHne 6
44 JleficTBHE )KUIKOCTHU U ra3a Ha NOTPYKEHHOE 7 | )
' B HUX TEJIO
Hroromnopasneny 21
Pa3nes 5.PaGoTa 1 MOIIHOCTh. JHEpPrus
5.1 Pabota u MomHOCTh 3
5.2 IIpocTbieMeXaHU3MBI 5 1
53 MexaHnyeckasdHeprus 3 1 1
Hroromnopaszneny 11
Pe3epBHOEBpEMS 3 1
OBLIEE KOJIMYECTBO YACOB I10 63 6 2
[MPOI'PAMME
8 KUIIACC
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KoanuecTBo4acos
Ne HaumeHoBaHnuepasaeioB u
KonTponb- IMpaxkTu-
n/n TeMIPOrpaMMbl Bcero
HbIEPA0OTHI  YeCKHepadoThI
Paznen 1.TemyioBniesiBJIeHUSI
1.1 CtpoeHue u CBOWCTBaBELIECTBA 7
1.2 TeroBbienpoIIeCChI 22 2 3
Uroromnopazneny 29
Pazjien 2.2/iekTpuyeckre 1 MATHUTHBIE SIBJICHUS
21 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 6
' U MX B3aUMOJICHCTBHE
2.2 [ToCTOAHHBINAIEKTPUUECKUHUTOK 21 1 6
2.3 MarnuTHbIESBIICHUS
24 DIIeKTPOMarHUTHASMHIYKLHS 3 1
Uroromnopazneny 36
Pe3epBHOEBpEMS 3 1
OBULIEE KOJIMYECTBO YACOB I10 68 5 10
[TPOI'PAMME
9 KJIACC
KosanuecTBo4acos
Ne HaunmeHoBaHMepa3ae/IoB U
KounTtpoJn- IIpakrTu-
n/n TEMIIPOrPaMMBbI Bcero
HbICPA0OTBI  YecKHepadoThl
Pazgen 1.MexannveckuesiBJleHUst
11 MexaHuueckoe TBUKEHUE U CITOCOOBI €ro 1 1 1
' ONHCaHUs
1.2 BsaumopelictBueTen 20 1
1.3 3aKOHBICOXPAHEHHUS 11 1 2
Uroronopazneny 42
Pasznen 2.Mexanuveckue KoJieOaHUS U BOJHbI
2.1 Mexannyeckuexkosie0anus 6 1
2.2 MexaHUYEeCKNEBOJIHBI. 3BYK 8 1
Uroronopazneny 14
Paspgen 3.2/1eKTpOMarHuTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIEeKTPOMArHuTHOE MOJe U 6
' AJIEKTPOMArHUTHBIE BOJTHBI
Uroronopazneny 6
Pa3nen 4.CBeToBblesiBJICHUS
4.1 3aKOHBIPACTIPOCTPAHCHUSICBETA 1
4.2 JIMH3BI 1 ONTUYECKUETIPUOOPHI 1
[okymeHT cosaaH B anekTpoHHon copme. Ne 2.7 ot 28.08.2023. VicnonHuTtens: BanuynnuHa &.3. 0 AIEKTPOHHbIA
m¥ TATAPCTAH
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4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 1

Uroronopazneny 15

Pa3zgen 5. KBaHTOBLIESIBJICHUSA

5.1 Hcnyckanue v morIonieHrue CBeTa aToMOM 3

5.2 CrpoenueaToMHOT0s,pa

53 S nepHblepeakinin 7 1 1
Uroromnopazneny 16

Paznen 6.11oBTOpUTEIBLHO-0000 1A IUIIMOTYJ/Ib

6.1 [ToBTOpEeHME M 0000IIEHNE COMEPIKAHUS
' Kypca ¢usuku 3a 7-9 kiacc

Uroromnopazneny 9

OBIIEE KOJIMYECTBO YACOB I10

2 7 9
[TPOTPAMME 10

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 2.7 ot 28.08.2023. VicnonHuTtens: BanuynnuHa ¢.3. r.I’BJTEKTPOHHbM
Ctpanuua 24 n3 24. CtpaHuua cosgana: 20.11.2023 15:44 =¥ TATAPCTAH PCTAH



