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INOACHUTEJIbHAS 3AIINCKA

[Iporpamma no ¢u3uke Ha ypOBHE OCHOBHOI'O OOIIETro 0Opa3oBaHUsl COCTaBJIEHA HA OCHOBE
NOJIOKEHUH W TpeOoBaHMA K pe3yiabTaraM OCBOCHHsS Ha 0a30BOM ypOBHE OCHOBHOM
obpasoBarenbHON Tporpammel, npeactaBieHHbIX B PI'OC OO0, a takxke ¢ yuétoMm (enepaabHOM
paboueii mporpaMMbl Bocriutanusi 1 Konuenuuu npenoaasanus yueoHoro rnpeamera «Duznkay.

Copneprxanue mporpamMmbl 10 (U3MKE HANpaBiIeHO HA (OPMHPOBAHUE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYyYaroIMXCS M OPraHU3alMI0 W3y4eHUs (U3MKU Ha JEATEIbHOCTHOW OCHOBe. B
nporpaMMe 1O (U3MKE YYHUTHIBAIOTCS BO3MOXXHOCTH Y4eOHOTO TMpeAMeTa B peaju3aluu
tpeboBanuit ®I'OC OOO K mIaHUPYEeMBIM JUYHOCTHBIM W METANpEeAMETHBIM pe3ylbTaTaM
00y4deHus, a TAaK)KE MEXKIPEIMETHbBIE CBSA3H €CTECTBEHHO-HAYUHbIX YU€OHBIX IIPEAMETOB HA YPOBHE
OCHOBHOTO 00IIIero 00pa3oBaHusl.

[IporpamMmma mo ¢u3MKe ycTaHABIMBAET pacHpelelieHHe y4yeOHOro marepuana Mo Trojam
oOyuenus (o Kjaccam), mpepiaraeT MNPUMEPHYIO TIOCIENOBATEIbHOCTh HW3YYECHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHSI MPEAMETHOIO COJEPKAaHUSA U y4ETE BO3PACTHBIX OCOOEHHOCTEHN
o0ydJarouuxcsi.

[Tporpamma mo ¢usuke pazpaboTaHa ¢ IeJIbI0 OKa3aHUS METOIUYECKONM MOMOIIM YUUTENIO B
co3aaHuu pabodel mporpaMMBl 10 y4eOHOMY MPEIMETY.

®u3nka SABISETCS CUCTEMOOOPA3YIOUIMM Ul €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB,
MOCKOJIbKY (PM3HMYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOILIECCOB U SIBJICHMM, M3y4aeMbIX XHMHEH,
Ouonorueii, actpoHomueil u (usndeckoit reorpadueil, BHOCUT BKIAJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHpa, MPEAOCTaBiIsieT Hambosee scHble oOpa3ibl MPUMEHEHHS HAy4yHOro MeToja
MO3HAHMS, TO €CTh CIIOCO0a MOIY4YEeHUS JOCTOBEPHBIX 3HAHUM O MHpE.

Opna w3 MIaBHBIX 3a7ad (U3MUECKOro 00pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAy4YHOH TpaMOTHOCTM W UHTepeca K Hayke Yy
o0yJaromuxcs.

W3yuenne ¢usuku Ha 0a30BOM ypOBHE MpEANOJaraeT OBJIAJCHUE CIEAYIOLIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOLUIMMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD:

® HAyYHO OOBSCHATH SBICHUS;

® OIICHUBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEOBAHHS,

® UHTEPIIPETUPOBATh JAHHBIE W KCIOJIH30BATh HAYUYHBIC JOKA3aTENbCTBA IS TONYYCHUS
BBIBOJIOB.

Ilemn wu3ydyeHuss ¢GU3MKA Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OMNpENETICHBI B



Konuenuuu npenoxasanust yyeOHoro mnpenmera «®dusnka» B 00pa30BaTENIbHBIX OpPraHU3aLMIX
Poccuiickoit ®Denepanuy, pealu3yIOIIUX OCHOBHBIE —00II€00pa3oBaTeNbHbIE  POTPAMMBL,
yTBep:kA€HHONW pemienueM Komuterun MunncrepctBa mnpocsenieHuss Pocculickon ®enepanuun
(mpotoxou ot 3 nexadpst 2019 r. Ne [TK-4BH).

Hean uzyyennsi Gu3NKu:

e ipuo0OpeTeHre MHTEpeca U CTpeMIICHHsI O0yJaroIuXcs K HaydHOMY H3YyUEHHIO MPUPOJBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE IMPEJCTABIEHUM O HAydHOM MeETOAe TMO3HaHus U (OPMHUpPOBAHUE
MCCJIEIOBATEIBCKOIO OTHOIIEHHUS K OKPYXKAIOIIUM SIBICHUSM;

e GOpMHpOBAHNE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa H3y4eHHsT OCHOB CTPOEHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PH3HKH;

e GopMHpOBaHUE MIPEICTABICHUN O PO (HU3UKHU Ui pa3BUTHS APYIMX €CTECTBEHHBIX HAyK,
TEXHUKHU U TEXHOJIOTHUil;

® pa3BUTHE TMPEJCTABICHHA O BO3MOXHBIX cdepax Oyaymed npodeccnoHaIbHOR
NeSITeTbHOCTH, CBSI3aHHON C (U3HMKOW, MOArOTOBKA K JalbHEHIIeMy OOy4YeHHI0O B OSTOM
HaIpPaBJICHUU.

JlocTikeHue 3THX 1eJIei porpamMMsbl 10 (pU3UKE Ha YPOBHE OCHOBHOI'O 00I1IEro 00pa3oBaHUs
o0OecnieunBaeTcs peleHuEM CIEAYOIUX 3a1aY:

e IpuoOpeTeHNE 3HAHUI O JAUCKPETHOM CTPOCHHMH BEIIECTBA, O MEXAaHMUYECKUX, TETJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e puoOpeTeHre YMEHUN ONMUCHIBATH U OOBSCHATH (pU3MUECKHe SIBICHUS C MCIIOJIb30BaHHEM
ITOJIy4EHHBIX 3HAHUI;

® OCBOGHME METOJOB PEIIEHUS NPOCTEHIINX pacuy€THBIX 3aJad C MCIOJIb30BAaHUEM
¢buznyecKux Mojenel, TBOPUECKUX U MPAaKTUKO-OPUEHTUPOBAHHBIX 3a7ay;

® pa3BUTHE YMEHHI HaONI0/aTh NPUPOJHBIE SBJICHUS U BBINOJIHATH ONBITHI, J1aOOPAaTOpHbIE
paboThI U HKCIIEPUMEHTAIbHBIE UCCIIEA0BAHUS C UCTIOJIb30BaHUEM U3MEPUTEIbHBIX PUOOPOB;

e ocBOEHUE TpPUEMOB paboThl € uUH(pOpManueld (UINYECKOro COJEp)KaHUs, BKIOYAs
MH(GOpPMALIMI0O O COBPEMEHHBIX JOCTHXKEHUSAX (QHU3MKH, aHAIM3 M KPUTUYECKOE OlEHUBAaHUE
uHpOpMaINH;

® 3HAKOMCTBO €O chepamu TmpodeccHoHaTbHON NEATENHHOCTH, CBS3aHHBIMH C (DU3WUKOU, U
COBPEMEHHBIMU TEXHOJOTHSIMUA, OCHOBAHHBIMHU HA JOCTHKEHHUIX (PU3UUECKON HAYKH.

Ha wusyuenue ¢usukum (0a30BBI ypOBEHB) Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS

otBoauTCs 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HezleNn0), B 8 kiacce — 68 yacoB (2 4aca B



HEJIEIIO), B 9 KJiacce — 102 gaca 3 Jaca B HEJIENI0).

[Ipennaraemslii B mporpaMmMe 1o (u3MKe MepeueHb J1a0opaToOpHbIX paboT M OMBITOB HOCHUT
PEKOMEHIaTeNIbHBIN XapaKTep, yYUTEINb JesiaeT BEIOOp MPOBEIeHUS J1a00paTOPHBIX PadOT U OMBITOB
¢ Y4€TOM MHIMBUAYAIbHBIX 0COOEHHOCTEH 00ydaroluXcs, CIIUCKa HKCIIEPUMEHTAIbHBIX 3aJaHUH,

npeajiaracMbix B paMKax OCHOBHOTI'O IoCyAapCTBCHHOI'O 3K3aMCHaA I10 CI)I/I3I/IKG.

COJEPKAHUE OBYYEHUA

7 KUIIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY:KAKOIIEro MUpa.

®usnka — Hayka o mpupone. fBieHus npuponabl. Pusnueckue SBICHUSA: MEXaHUUYECKUE,
TEIUIOBBIE, JJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckne BenWuuHBL. 3mepenuwe ¢usmueckux BennunH. Dusnueckue MpHOOPHI.
ITorpemHocTs M3MepeHnii. MexayHapoHas cCucTeMa €IHHMII.

Kak ¢usuka u apyrue ecrecTBEHHble HayKd M3Yy4aroT Npupoay. EcrecTBeHHO-Hay4yHbIN
METOJl MO3HAaHUA: HaOJIOJIEHHe, IOCTAHOBKA HAy4yHOI'O BOIIPOCA, BBIIBUKEHUE THUIIOTE3,
HKCIIEPUMEHT 110 TIPOBEPKE THMNOTE3, 00BICHEHHE Ha0M0AaeMoro siBiieHus. Onucanue Gu3ndecKux

SIBJIEHUU C TIOMOIIBIO MOJIEJIEN.

Hemoncmpayuu.

1. Mexanudeckue, TEII0BbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.

2. ®uznyeckue TpuOOPbl U IPOLEaAYypa NPSIMbIX U3MEPEHUHN aHATIOTOBBIM U LU(POBBIM
npubopom.

Jlabopamopuvie padomol u onvimel.

1 Omnpenenenue 1EHbI JeeHUs KAl H3MEPUTETHLHOTO MPHOopa.

2 W3mepeHune pacCTOSHUM.

3. N3mepenne 00bEMa )KUAKOCTH U TBEPIOTO TeEa.

4 Ornpezenenne pa3MepoB MaJbIX TEJ.

5. N3mepenne temneparypbl NpH IMOMOLIM >KUAKOCTHOIO TEPMOMETpa M JaTyuKa
TeMIepaTyphbl.

6. [IpoBenenne ucciaeqoBaHUsI MO MPOBEPKE TUIIOTE3bI: JAIBHOCTh MOJIETA IIAPHUKA,

MYIEHHOTO TOPU30HTAIILHO, TeM OO0JIbIIe, YeM OOJIbIIIe BHICOTA MyCKAa.
Pa3nen 2. [IlepBoHayaibHbIe CBeIeHUS 0 CTPOCHMH BelllecTBA.

CTpoeHI/Ie BEIICCTBA: aTOMbI 1 MOJICKYJIbI, UX Pa3MEphI. OHI)ITI)I, JOKa3bIBAOIHUE JTUCKPETHOC



CTPOCHUE BCUICCTBA.

JBwxenue wyactuil BemecTBa. CBs3b CKOPOCTH JBHIKEHHS YACTUIl C TEMIIEpaTypoHu.
BpoynoBckoe nBmwxkenue, mauddy3us. B3auMomelcTBHE YACTHI] BEIIECTBA: NPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHple  COCTOSIHMSI ~ BELIECTBA: CTPOEHUE  Ta30B, IKUAKOCTEHM U TBEPABIX
(KpUCTaIUIMYECKHUX) Tel. B3auMoCBsI3b MEXJy CBOMCTBAMHM BEIIECTB B pa3HBIX arperaTHbIX

COCTOSAHUAX U UX aTOMHO-MOJICKYJIAPHBIM CTPOCHUCM. OcobenHocTH arperaTHbIxX COCTOSIHUH BOJbI.

Hemoncmpayuu.

1. Hab6nronenne OpoyHOBCKOTO JBUKEHUS.

2. Hab6mronenue nuddys3un.

3. HaGuroienne siBneHmi, 0OBSICHSIOMUXCS MPUTSIKCHAEM WU OTTATKHBAHUEM YaCTHI]
BEIIECTBA.

Jlabopamopnwvie pabomot u onvimel.

1. Orenka aguamMerpa aroMa METOAOM PSIIOB (C UCIoyIb3oBaHueM (hoTorpaduwii).
2. OnBITHI 110 HAOJIIOACHHUIO TEIIOBOTO PACITUPEHHUS Ta30B.
3. OnbITHI MO OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO TIPUTSKEHUSL.

Pa3nen 3. /IBu:keHHe U B3aUMO/IeiicTBHE TeJl.

Mexanuueckoe 1BukeHue. PaBHoMepHoe 1 HepaBHOMepHOe JBHkeHue. CkopocTb. CpenHsis
CKOPOCTb MPH HEPABHOMEPHOM JIBH>KEHUHU. Pacu€T myTh 1 BpEMEHU IBUKEHHS.

SIBnenne nHepUMH. 3aKOH HHEPIMH. B3aumoaeiicTBre Tel Kak IPUYMHA U3MEHEHUSI CKOPOCTH
JIBIKEHMS Tell. Macca Kak Mepa MHEpPTHOCTH Tena. IlnoTrHocTs BemectBa. CBsA3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BEIIECTBA.

Cuna kak xapakTepucTuKa B3auMoaencTus ten. Cuna ynpyroctu u 3akoH ['yka. U3mepenue
CHJIBI C ITIOMOIIBI0 JUHAMOMETpA. SIBJIeHNE TATOTEHMs U cuila TshkecTH. CHila TSKeCTH Ha JPYTHX
wianerax. Bec Tema. Heecomocts. CrnoXeHHE CHII, HalpaBICHHBIX 110 OJHOH MPSIMOM.

PaBnoneiictByromast cui. Cuna tpeHus. TpeHHe CKOJMbXKEHUS U TPEeHUE ToKos. TpeHue B mpupojie

1 TEXHUKE.
Hemoncmpayuu.
HaOmroaenre MeXaHHYECKOro ABMIKCHHS Tea.
N3mepenne ckopoCcTH MPSIMOJIMHEMHOTO JIBHXKCHHUSI.
HabGnronenue siBeHUs HHEPITUU.

1
2
3
4. Ha6J'IIOIleHI/IC N3MCHCHH CKOPOCTHU IIpU B3aMMOACUCTBUH TeIl.
5 CpaBHCHI/Ie Macc o B3aUMOACHCTBHUIO TEN.

6

CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJJHOW MPSIMOM.



Jlabopamopnwvie padbomot u onvimol.
1. OrmpezesieHre CKOPOCTH PAaBHOMEPHOIO JIBHXKEHMS (ILIApUKA B SKHJIKOCTHU, MOJEIH

AIIEKTPUYECKOTO aBTOMOOMIIS U TaK Jiajiee).

2. OnpeneneHue cpeHe CKOPOCTH CKOJBXKEHUS OpycKa WIM IIapuKa 110 HAKIOHHOM
IUIOCKOCTH.

3. OnpezneneHue IIOTHOCTH TBEPIOrO TEIA.

4. OnbITH, AEMOHCTPHUPYIOIINE 3aBUCHMOCTD PACTSDKEHHS (IeOopMaLin) IPyKUHBI OT

MPUIIOKEHHOM CHJIBL.

5. OnBIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHUS CKOJIbKEHHUS OT Beca Tella U
XapakTepa COIIPUKACAIOIINXCS IOBEPXHOCTEH.

Pa3nen 4. /laBjieHue TBEPABIX TeJl, ’KUIKOCTEH M Ta30B.

Hasnenue. CriocoObl yMEHBIIIEHUSI U yBeNWYeHHs JaBieHus. JlaBieHue rasza. 3aBUCHMOCTh
naBjieHus ra3za or o0béma, Temreparypsl. [lepenaua naBieHus TBEPABIMH TeIaMH, KUAKOCTIMH U
razamu. 3akoH Ilackang. IlHeBMaTHueckue MalIMHBL. 3aBUCUMOCTb JaBJIEHUS KUAKOCTU OT
riyounsl. ['uapocrarnyeckuit napagokc. Cooduaromuecs cocysl. I napaBinyecKkue MeXaHUu3Mbl.

AtMochepa 3emnn u atmocepHoe naBieHue. [IpuumMHBI CylIeCTBOBaHMS BO3AYIIHOMN
obonouku 3emnu. OmbiT Toppuuennu. M3mepenue arMocepHOro [aBieHHs. 3aBHCHUMOCTH
aTMOC(EepHOTO aBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl 11t m3mepeHust atMocepHoro
JTaBJICHMUSL.

JleiicTBue XKHUJIKOCTH M Taza Ha MOTPYKEHHOE B HUX TeJo. BeITanmkuBaromias (apXumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.

1 3aBUCHUMOCTH JaBJICHUS Ta3a OT TEMIIEPaTYPHI.

2 [lepenaya naBneHus KUIKOCTHIO U Fa30M.

3. Coobmmaronmecs: Cocy/sl.

4 I'mppaBnnyeckuii mpecc.

5 [TposiBnenue nefcTBUs aTMOCHEPHOTO JaBICHHUS.

6. 3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHIBI OT 00BbEMa MOTpyKEHHOM YacTH Tela H
IUIOTHOCTHU KHUJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CUIIbI BECY BEITECHEHHOM KUIKOCTH.

8. VYcnoBue maBaHMsl Ted: IJIaBaHUE WM TOTPY)KEHHE Tell B 3aBUCHMOCTH OT
COOTHOLLIEHUS TUIOTHOCTEH Tea U KUAKOCTH.

Jlabopamopuvie pabomul u onvimol.



1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00BbEMa MOTPYXKEHHOH B KHUIKOCTh

4acTu Tela.

2. OrmpezesieHre BBITAJKUBAIOLIEH CHIIBI, JCUCTBYIOIIEH Ha TeNo, MOTPYKEHHOE B
KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKHBAIOIICH CUJIbI, JICUCTBYIOIIEHM HAa TEIO B

JKUJKOCTH, OT MACCHI TeJIA.

4. OnbIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTDH BBITAJIKUBAIOLIEH CHIIBI, JEHCTBYIOLIECH
Ha TeJO B )KUAKOCTH, OT 00BbEMa NOrpyKEHHOMN B )KUAKOCTh YACTH TeJIA U OT INIOTHOCTH KHUJIKOCTH.

S. KoHncTpynpoBanue apeoMeTpa WM KOHCTPYUPOBAHHME JIOAKH U OIPEIEIICHHE €€
IPY30I0ABEMHOCTH.

Pa3nes 5. PaGoTa m MoiHOCTB. JHeprusi.

Mexanudeckas pabora. MOIIHOCTb.

[TpocTble MeXaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IMJIOCKOCTb. [IpaBmiio paBHOBECHs pblyara.
[TpumeHeHue paBuiia paBHOBECHUS pblyara K 0J10Ky. «3o0si0Toe mpasuiio» Mmexanuku. KITJ[ mpocteix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckas 3Heprus. Kunerndeckas U noreHuuanpHas 3Heprud. IIpespamienue oxHoro
BHJIa MEXaHUYECKON YHEPIUH B IPYroi. 3aKOH COXPAHEHUS YHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. [TprMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Onpenenenue paboOThl CWIJIBI TPEHUs NpU PABHOMEPHOM JIBUKEHHU Tesla 10

FOpI/I3OHTaJ'II>HOI\/'I ITOBCPXHOCTH.

2. HccenenoBanue ycaoBUi paBHOBECHUS phlyara.

3. N3mepenne KIIJ[ HakIOHHOHN TIOCKOCTH.

4. W3yyenue 3aK0Ha COXpPAHEHHUS MEXaHUYECKOU DHEPIUH.
8 KJIACC

Pa3nen 6. TertoBhIe IBJIEHNS.

OCHOBHbIE TIOJIOKEHUSI MOJIEKYJISIPHO--KHHETUYECKOW TEOPUH CTPOEHHUs BellecTBa. Macca u
pa3MepH aTOMOB 158 MOJ'IeKy.]'I. OHLITBI, nonTBepqua}omHe OCHOBHBIC IIOJIOXKCHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPHH.

Mopenu TBEPIOTO, KUIKOTO W Ta3000pa3HOr0 COCTOSHUMN BelecTBa. Kpucraminueckue u
amop¢ubie Tena. OObICHEHHE CBONCTB Ta30B, KUIKOCTEH M TBEPIBIX TEJN HA OCHOBE MOJOKEHUN

MOJ'IeKy.]'IHpHO--KI/IHeTI/IquKOI\/'I TCOpHHU. CMmaunBaHue " KallWJUIAPHBIC  SIBJICHUA. TemnmoBoe



pacIIMpPEHNE U CKATHUE.

Temneparypa. CBs3b TeMIepaTypbl €O CKOPOCTBIO TEIUIOBOI'O JIBHJKCHHSI YacTHII.
Brytpennss sHeprus. CriocoObl M3MEHEHUsI BHYTPEHHEH SHEPryu: TEIUIonepeaada U COBEPIICHUE
paboTsl. Busl Terionepeaun: TEIIONPOBOAHOCTh, KOHBEKIIHUS, U3JIyUYEHHUE.

KonuuecTBo TemnoThel. YenbHas TEIUIOEMKOCTh BelIECTBA. TemiooOMeH M TeIIOBOE
paBHOBecHe. YpaBHEHHE TemioBoro Oananca. [lmaBieHWe W OTBEpACBAHHE KPHUCTAUIMYECKUX
BEIIECTB. YJIenbHAas TeIuloTa IUIaBieHus. [lapooOpasoBanue u KoHAeHcanus. lcmapeHue.
Kunenue. VYnaenbHas Temnora mnapooOpa3oBaHUsA. 3aBUCHMOCTb TEMIEpPATyphl KHUIIEHUS OT
aTMoc(epHOro JaBIeHHUS.

BnaxnocTs Bo3ayXa.

DHeprus TOIUIMBA. Y IeJbHas TEIJIOTa CTOPAHMUSL.

[Tpunummne! pabots! Temnosbix apurateneit KIIJ[ TemnoBoro npuratens. TemioBeie qBUTaTeNN
Y 3aIlMATa OKPYKAIOIIEH Cpebl.

3aK0oH COXpaHEHUs U IIPEBPAILICHUS SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Habmonenue nuddysun.

HaGmronenue siBieHnit cMauynBaHUs ¥ KalTWJUISIPHBIX SIBJICHUH.

HabGmronenue TeniaioBoro pacuimpeHus Tel.

V3MeHeHne AaBleHus Ta3a Mpu U3MEHEHUH 00bEMa U HarpeBaHUH UITU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMiepaTypsl.

Buae! renonepenaun.

OxJaxieHue Ipu COBEPLICHUH PaOOTHI.

© © N o g bk~ w0 DR

HarpeBaHHe IIpUu COBCPUHICHUUN pa6OTBI BHCIIHUMMH CUTTAMH.

10. CpaBHeHUE TEMI0EMKOCTEH pa3InYHBIX BEIIECTB.

11. HaOmronenne kumnenus.

12. HaGuroieHre ocTOsSTHCTBA TeMITepaTyphl PH TIABJICHUH.
13. Monenu TemIoBEIX ABUTATEIIEH.

Jlabopamopuvie pabomul u onvimot.

1. OnbITI 1O OOHAPYKEHUIO IEUCTBUS CHUII MOJIEKYJISIPHOTO TPUTSKEHHUSI.

2 OMnBITHI 110 BBIPAIMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIM WJIM caxapa.

3. OnbITH 10 HAOJIIOICHUIO TEIIOBOTO PACUIMPEHHS ra30B, KHUIKOCTEH U TBEPBIX TEJ.
4 Onpenenenue AaBIeHUS BO3yXa B OaJUIOHE LINPUIIA.



S. OnbITHI, JAEMOHCTPUPYIOIIUE 3aBHUCHUMOCTh JaBJICHHS BO3/AyXa OT €ro oobéma u
HarpeBaHMs WU OXJIAKICHHUS.

6. [TpoBepka THUIOTE3bl JTMHEHWHONW 3aBUCUMOCTH JUIMHBI CTOJOMKA J>KUIAKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

7. Habmroienue n3MeHeHus: BHyTpeHHEH SHEpruM Tella B pe3ysbTare TeIulonepeiauu 1
paboOThI BHEUTHUX CHIL

8. HccrnenoBanue sBICHUS TETUIOOOMEHA MPU CMEIIMBAHUU XOJIOHOU U TOPSTYEH BOJIBI.

9. Omnpenenenue KOMWYECTBA TEIJIOTHI, MOJYYEHHOIO BOJOW MpU TEII0OOMEHEe ¢

HarpC€TbiM MCTAJUIMUYCCKUM HUJIUHIAPOM.

10. Onpenenenue yieabHON TEIUIOEMKOCTH BEILIECTBA.

11. Uccnenosanue nponecca ucnapeHus.

12. OnpezneneHyre OTHOCUTENILHON BIaKHOCTH BO3/yXa.
13. Onpeznenenye yaeapHON TEIIOTHI IJIaBJICHUS JIbJA.

Pa3nes 7. DinekTpuyeckue 1 MATHUTHBIE SIBJICHHUS.

DnekTpuzanus Tell. J[Ba poja 3JIeKTpUYECKUX 3apsiaoB. B3aumonelcTBue 3apspKeHHBIX TETT.
3akon KyrnoHa (3aBUCHMOCTb CHJIBI B3aUMOJICHUCTBUS 3apSKEHHBIX TE OT BEITUYMHBI 3apsiioB U
pPacCTOSTHUS MEXTY TEJIaMH).

OnekTpuueckoe rmose. Hanpspk€HHOCTh anekTpuyeckoro mojis. [IpuHiun cynepno3uiuu
AIIEKTPUYECKHUX I0JIeH (Ha KaUECTBEHHOM YPOBHE).

Hocutenu snekTpuueckux 3apsaoB. DIeMEHTapHbINA dNeKTpuueckuil 3apsaa. CtpoeHue atoma.
[IpoBOIHUKY M AUBIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3aps/ia.

DNEeKTPUUECKH TOK. VYCIOBUS CYIIECTBOBAaHUS JJIGKTPUUECKOTO TOKa. MCcTOUYHMKH
MOCTOSTHHOTO TOKa. JIeHCTBUSI SIEKTPUYECKOTO TOKa (TEIUIOBOE, XMMHYECKOE, MAarHUTHOE).
DIIEKTPUUYECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuia ToOKa. OnekTpuueckoe HamnpsbkeHue. ConpoTHBIEHHE
MPOBOJIHUKA. YJIETbHOE CONMPOTHUBJICHWE BemecTBa. 3akoH Oma s ydacTka IIemu.
[TocnenoBarenbHOE U MapAILIETbHOE COETUHEHUE TPOBOHUKOB.

PaGota 1 MOIIHOCTH 3JEKTpHUECKOTO ToKa. 3akoH J[xoyns—JleHma. DnekTpudyeckue menu u
MOTPEOUTENH dIEKTPUUECKOM dHeprun B ObITy. KOpoTKoe 3aMbIKaHUE.

ITocTrosaHple MarHuTHL. B3amMmopeiicTBHMEe ITOCTOSHHBIX MArHWTOB. MarHuTHOe IIOJIE.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue JUIsl KU3HU Ha 3emie. OnbIT OpcTeaa. MarautHoe nosue
ANEKTPUUECKOr0 ToKa. [IpuMeHeHune 3J1eKTpOMarHuToB B TeXHUKE. JleiicTBUEe MarHUTHOTO TOJISI Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOABUTATEINb MOCTOSTHHOTO TOKa. Vcronp30BaHue 31E€KTPOABUTATENEH B

TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.



Omnbitel  ®apanes.  SIBneHue  3yeKTpoMarHuTHOM  wHAyKuMW. [lpaBmwio  Jlenia.
OnekrporeHepatop. CrmocoObl MONMYYEHHS OSIEKTPUYECKOW OHEPruu. OJNEKTPOCTAHIIMHA HA

BO300HOBISIEMBIX UCTOYHUKAX SHCPTHHU.

Hemoncmpayuu.

1. DneKTpu3anus Ted.

2. JIBa posa aeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
3. YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.

4. OnexkTpocTaTHuecKast HHIYKLUS.

S. 3aKOH COXpaHEHUs IEKTPUUECKUX 3aps/I0B.

6. [TpOoBOAHMKY U TUAIIEKTPUKH.

7. MopenupoBaHue CUIOBBIX JIMHUHI 3JIEKTPAYECKOTO ITOJIS.

8. M cTOYHNKH OCTOSIHHOTO TOKA.

9. JlelicTBUS 3IEKTPUYECKOTO TOKA.

10. DIIEKTPUUECKHUI TOK B )KUJIKOCTH.

11. ["a30BBbIii pa3psa.

12. M3mepeHue cuibl TOKa aMIIEpPMETPOM.

13. H3MepeHue 31eKTpUIecKOro HaupsyKeHUs BOJIbTMETPOM.

14. Peocrar u Mara3uH cOnpOTHBIICHUM.

15. B3anmopneiicTBre MOCTOSTHHBIX MarHUTOB.

16. MonennpoBaHie HEBO3MOXKHOCTH Pa3/Ie€ICHMs ITOJIFOCOB MAarHUTA.
17. MonenpoBaHie MarHUTHBIX M1OJIEH TOCTOSTHHBIX MArHUTOB.

18. OmnbIT OpcTena.

19. MaruauTtHoe 1nosie Toka. JJIeKTPOMarHur.

20. JleiicTBre MarHUTHOTO MOJISL HA TIPOBOJIHUK C TOKOM.

21. ONEKTPOABUTATEIb IIOCTOSIHHOTO TOKA.

22. HccnenoBanue sBJIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

23. Omnbrter @apages.

24. 3aBUCUMOCTb HalpaBIEHHUS UHIYKIIMOHHOTO TOKA OT YCIIOBUH €r0 BOSHUKHOBEHHUS.
25. DNEeKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwvie pabomot u onvimel.

1. OnbIThI 1O HAOTIOEHUIO SJIEKTPU3ALUU TeJl HHAYKLIUEH U PU CONTPUKOCHOBEHUU.
2 HccnenoBanue JeNCTBUS 3JIEKTPUUECKOIO MOJIS HA IPOBOJIHUKH U AUDIIEKTPUKH.
3. CO6opxka u mpoBepka paboThl MEKTPUUECKON LIEMH MOCTOSIHHOTO TOKa.

4 W3mepeHue u peryJInpoBaHUe CUIIbI TOKA.



S. W3mepenue u peryinpoBaHue HAMPsKEHNUS.

6. HccnenoBaHue 3aBUCMMOCTH CHUJIbl  TOKa, HAYHIET0 4Yepe3 pe3ucrop, OT
COIPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

7. OnbIThI, JEMOHCTPUPYIOIIME 3aBHUCUMOCTbH  AJIEKTPUUYECKOTO  COMPOTHBICHUS
MPOBOJAHMKA OT €r0 JJIMHBI, TUIOIIAIU MOMEPEUHOr0 CEUYEHHS U MaTepHara.

8. ITpoBepka mpaBuia CIIOXKEHMSI HAUPSDKEHUH IMPU MOCIEA0BAaTENIbHOM COEAMHEHUU

JIBYX PE3HCTOPOB.

9. IIpoBepka npaBuiia sl CUIIbI TOKA MTPU NapaJIeIbHOM COEAMHEHUHU PE3UCTOPOB.

10. Omnpenenenue pabOTHI ANEKTPUIECKOTO TOKA, UTYIIETO Yepe3 Pe3UCTOp.

11. OripezesieHre MOITHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

12. HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MYILETO Yepe3 JIAMIIOUKY, OT HAMPSKEHUS
Ha HEW.

13. Onpenenenne KII/] narpesarensi.

14. WccnenoBanue MarHUTHOTO B3aUMOJICHCTBUS MMOCTOSTHHBIX MarHUTOB.

15. N3yuenne MarHUTHOTO TMOJS TOCTOSHHBIX MAarHUTOB MPU HMX OOBEIUHEHUU U
pa3JieJIeHUMN.

16. HccnenoBanue 1elCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OIBITHL, IEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHUJIbI B3aMMOJICUCTBHS KATYIIIKA C TOKOM

M MardvTa OT CWJIbI TOKAa X HAalIpaBJICHUA TOKA B KaTYIIKEC.

18. N3yueHue neiicTBUS MarHUTHOTO T10JIs Ha MTPOBOJIHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padboTsl 3JEKTPOIBUTATENs.

20. Nzmepenue KIIJ[ anexTpoaBurarenbHOH yCTaHOBKH.

21. OMnBITH IO WCCIEOBAHUIO SIBIICHUS AJIEKTPOMArHUTHON WHAYKIUU: WCCIIEIOBAaHHE

W3MEHEHMI 3HaYEHUS U HaIllpaBJICHUS HHAYKIIHUOHHOT'O TOKaA.

9 KUIACC

Pa3pnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe aBuwxkeHue. MarepuanbHas Touka. Cuctema orcuéta. OTHOCHUTEIBHOCTh
MEXaHWYECKOTO JABWXKEHUs. PaBHOMepHOe TMpsSMOJIMHEHHOEe JBH>KeHHe. HepaBHOoMepHOE
npsMoIMHEeHOe JBwKeHne. CpefHsis W MTHOBEHHAsh CKOPOCTh Tejla MpU HEpPaBHOMEPHOM
JIBIKCHUH.

Yckopenue. PaBHOyCKOpeHHOE TpsMoinHelHoe aBuxkeHune. CBoOomHoe mageHue. OMNbITHI
lanunes.

PaBHOMepHOE nBIKEHHE TIO OKPYXXHOCTH. Ilepmom m wactora oOpamienus. JluHeiHas u



YIJI0Bast CKOPOCTHU. LIeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

IlepBbiii 3akoH Hbrorona. Bropoi 3akoH Hserorona. Tperuii 3axkoH Herortona. IIpuHumn
CYNEPIIO3ULUHU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuila TPEHMsI CKOJIBKEHUS, CUIIa TPEHUS IOKOS,
JIpYTHe BUJbI TPCHHUSL.

Cuna TsHKECTH M 3aKOH BCEMUPHOTI'O TATOTEHUS. Y CKOPEHHE CBOOOJHOTr0 MajaeHus. Jpuxxenue
wianet Bokpyr Comnnua. [lepBas kocmuueckasi ckopocTb. HeBecoMOCTh U eperpysKu.

PaBHOBecue MarepuanbHOM Touku. AOCOIIOTHO TBEpHOE Teso. PaBHOBecue TBEPAOIo Tena ¢
3aKpEIIEHHON OChIO BpauieHus. MomeHT cuibl. LleHTp TshbxecTH.

Wmnynec Tena. W3menenwe wummynbca. VMiynbc cuibl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeakTuBHOE NBHXKEHUE.

Mexanunueckass pabota M MoIIHOCTb. PabGora cun Tskectu, ynpyroctd, TpeHus. CBs3b
sHepruu M paOotbl. [loTeHuuanbHass »HEprus Tena, MOJHATOIO HAJ IOBEPXHOCTHIO 3E€MJIH.
IloTenumanpHas sHeprus c:karor npyxuHsl. Kunerndeckas sHeprus. Teopema 0 KMHETMYECKOU

SHEPruu. 3aKOH COXpPaHEHUSI MEXaHUYECKON IHEPTHUH.

Hemoncmpayuu.
1. Hab6nroneHne MexaHM4eCKOTO ABUKEHUS Tela OTHOCUTEIIBHO Pa3HbIX TEJ OTCUETA.
2. CpaBHeHHME TyTe€W U TPAGKTOPUM ABUKEHUS OJAHOTO M TOTO K€ Teja OTHOCHUTEIHHO

pa3HBIX TEJI OTCUYETA.

3. H3mepeHne cKopocTy U YCKOPEHHUS IPSMOIMHEHHOTO TBUKEHHUSI.

4. HccnenoBanue MpU3HAKOB PABHOYCKOPEHHOTO JIBUKEHHUSI.

S. HabGmonenue nBrkeHus Teja mo OKpy>KHOCTH.

6. HaGOmroieHne MeXaHWYEeCKHX —SBICHHMA, TPOUCXOMSIIAX B CHCTEME OTCUYETa

«Tenexka npu eé pPaBHOMCPHOM U YCKOPECHHOM JIBUKCHHUU OTHOCUTCIILHO KaOuHeTa (1)I/I3I/IKI/I.

7. 3aBUCHUMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CHUJIBL.
8. HabmroneHne paBeHCTBa CUII IPU B3aUMOJCHCTBUU TEII.

9. W3meHeHune Beca Tena Npu yCKOPEHHOM JBUKEHUU.

10. [Tepenaya ummnysbca Mpu B3aUMOJICHCTBUHU Tell.

11. [TpeoOpa3oBaHus SHEPTUH MIPH B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMIyJIbCa IIPU HEYTIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHeHue UMITyJIbca PU a0COIOTHO YIPYTOM B3aUMOIECHCTBHH.

14. Habmronenre peak THBHOTO JABHKEHHUSL.

15. CoxpaHeHue MEXaHUYEeCKOM 3HEPTUH IPH CBOOOTHOM Ha/IEHUH.



16. CoxpaHeHME MEXaHMYECKOW »HHEPruu TpU ABWKCHUM Tela TOoJA JCUCTBUEM
HPYKUAHEIL.

Jlabopamopuvie pabomsl u onvimol.

1. KoncTpynpoBanue Tpakrta Ajsi pa3roHa W AajbHEHIIEro paBHOMEPHOIO IABUKCHUS
HIapUKA WIH TEISKKH.

2. Omnpenenenue cpepHell CKOPOCTH CKOJIBXEHHS OpyCKa WM JIBWKCHHS IIapHKa IO

HaKJOHHOM IUIOCKOCTH.

3. OrnpeneneHne yCKOPEHHs Teja MPU PaBHOYCKOPEHHOM JBHKEHHUU IO HAKJIOHHOU
IIJIOCKOCTH.
4. HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM ABM)KEHUU

0e3 HauyaJIbHOW CKOPOCTH.
5. [IpoBepka THUHOTE3BI: €CIM IPHU PABHOYCKOPCHHOM JIBIDKEHHHM O€3 HadalbHON

CKOPOCTH IIYTHU OTHOCATCA KaK PsJ HEUETHBIX YHUCCJI, TO COOTBCTCTBYIOIIUC ITPOMCIKYTKH BPEMCHU

OJTMHAKOBEI.

6. HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHHS CKOJBKEHHUS OT CHIIBI HOPMAJIBHOTO
JIABJICHUSI.

7. Omnpenenenne kodhdULMEHTa TPEHUS CKOJBKCHHUSL.

8. Omnpenenenne XECTKOCTU MPYKUHBI.

9. Omnpenenenre pabOTHl CWIIBI TPEHUS NPU PABHOMEPHOM JIBUKCHHU TeJa IO

TOPU30HTAIILHON TOBEPXHOCTH.

10. Omnpenenenne paboOThl CHIIBI YIIPYTOCTH MPH MOABEME TPy3a C HCIOJIB30BAHHEM
HETOABUKHOTO U TIOJIBI’KHOTO OJIOKOB.

11. N3ydeHune 3aKkoHa COXpAHEHUS SHEPTUH.

Pa3znen 9. Mexann4veckue KoJ1e0aHUA ¥ BOJHBI.

KonebarenbHoe paBuxkeHne. OCHOBHBIE XapaKTEPUCTUKU KONEOaHWIA: TMEpUOJN, YacToTa,
aMIMTyna. MareMatMd4ecKuid W NPYKHHHBIM  MasTHUKHA. [IpeBpamieHue SHeprum mpH
K01€0aTeIbHOM ABUKEHUH.

3aryxawmue KkoneOaHus. BwiHyXIeHHbIe KoneOaHus. Pesonanc. MexaHuueckue BOJHEIL
CaoiicTBa MexaHnueckux BOJdH. [IponoiabHbIe U nonepeyHbie BOAHBL. JJIMHA BOJHBI U CKOPOCTH €€
pactpocTpaHeHus. MexaHu4eCKre BOJTHBI B TBEPIOM Telle, CEHCMUYECKHIE BOJIHEI.

3ByK. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaykeHue 3Byka. MHbpa3Byk u yabTpa3ByK.

Hemoncmpayuu.

1. Hab6mronenue xoneGanuii Ten Mo 1eCTBUEM CHIIBI TSDKECTH M CUITBI YIIPYTOCTH.

2. Hab6nronenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.



HalGnronenue BeIHYKIEHHBIX KOJIeOaHUH U Pe30HAHCA.

3
4. Pacrnipoctpanenne npoJoabHBIX U IONEPEYHBIX BOJIH (HAa MOJIEIH).
5 HaburoneHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

6

AKYCTHYECKUI PE30HAaHC.

Jlabopamopuwvie padbomot u onvimol.

1. Omnpeznenenne 4acTOTHI U MEPHOAA KOIeOaHUH MaTeMaTHYeCKOro MasiTHUKA.
2. Omnpeznenenne 4acTOTHI U MEPHOJa KOIeOaHUH MPY>KUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHMOCTH TEpHOJIA KOJIEOaHNH MOABEIICHHOTO K HUTH Tpy3a OT

JUTMHBI HUTH.

4. HccnenoBanre 3aBUCUMOCTH TIEpHO/Ia KOJICOAHUN MPYKUHHOTO MAsTHUKA OT MacChl
rpysa.

5. [TpoBepka HE3aBUCHMOCTH MEpHOJa KoleOaHWil Tpy3a, MOABEIIEHHOTO K HHUTHU, OT
Macchbl Tpy3a.

6. OnbpIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IE€pUOJa KOJIEOaHUM MpPYKMHHOIO
MasATHHUKA OT MacCChI I'py3a U JKECTKOCTHU IPY>XHUHBI.

7. H3mepenne yckopeHus CBOOOIHOTO MaJACHHUS.

Pa3pnen 10. DinekTpoMarHuTHoOe 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMArHUTHOE T0JIe. DJIEKTPOMArHUTHBIE BOJHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
IMxana OJICKTPOMArdMTHBIX BOJIH. Wcnonr3oBanue QJICKTPOMAriuTHBIX BOJIH JJIA COTOBOM CBSI3H.

3HeKTpOMaFHI/ITHa${ npupoaa CBera. CKOpOCTB cBeTa. BoTHOBEIE CBOMCTBA CBETA.

Hemoncmpavyuu.
1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BosnHoBbIe cBOMicTBa CBETA.

Jlabopamopuvie padomol u onvimel.

1. W3ydeHne CBOMCTB 2J€KTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBeToBble siBJI€HHS.

JlyueBas mopens cBera. Mcrounuwku cBera. [IpsMonuHelHOE pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH OTpake€HUs CBETA.

[Tpenomnienne cBera. 3akoH INpenoMieHHs cBeTa. [lolHOE BHyTpeHHee OTpaKEHUE CBETA.
Hcnoap30BaHne MOIHOTO BHYTPCHHETO OTPAXKCHHUA B OIITUYCCKUX CBCTOBOJAX.

Jlunza. Xon mydeit B muH3e. OnTHdeckas cuctema (poroanmapara, MUKPOCKOIIA M TEIECKOTA.
I'na3 xak ontuyeckas cucrema. biM3opykocTs U JaIbHO30PKOCTb.

Paznoxenne 6enoro ceera B cnektp. OmnbiTel HpioToHa. C0XKEeHUE CHEKTPAIbHBIX I[BETOB.

Hucniepcus ceera.



Hemoncmpayuu.

[IpssMonMHENHOE PpaCIIPOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tomyyenue n300pa’keHMiA B TNIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKaJax.
[Ipenomnenue crera.

OnTudeckuii CBETOBO/I.

Xon styueit B coOnparomei Junse.

XoJ1 1yder B pacCerBaroIleH JIMH3E.

[Toryuenue n300pakeHU C MOMOILBIO JIUH3.
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[Tpuniun aeiictBus doroarnmapara, MUKPOCKOTA U TEIECKOIIA.

[EEN
e

Mopens rinasa.

[EEN
=

Paznoxenue Oejioro cBeTa B CIICKTP.
12. HonyquI/Ie Oeoro ceera IIpH CJI0KCHHUHN CBCTA PA3HBIX IBCTOB.

Jlabopamopnuvie padbomot u onvimol.

1. HccnenoBanne 3aBUCUMOCTH yrijia OTpaxX€Hus CBETOBOT'O Jiyda OT yrjia IMaacHusA.
2. I/I3yquI/Ie XApaKTCPHUCTHUK I/I306pa)I(CHI/I$I mpeaMcETa B IIJIOCKOM 3C€pPKaJic.
3. HccnenoBanue 3aBUCHUMOCTH yriia npeIoOMJICHUA CBECTOBOTO Jiyda OT yIJla IMaACHUA

Ha rpaHUule «BO3AYX—CTCKIIO».

4. [Toy4yeHnue n300paskeHUit ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.

5. Omnpenenenne HOKYCHOTO PAaCCTOSTHUS M ONITHYECKON CHIIBI COOMPAIOIIEH TNH3HI.

6. OMBITHI MO PA3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. ONBITEL 1O BOCHPHUSATHIO IIBETA NMPEIMETOB MPU UX HAOIIOJACHUU Yepe3 IIBETOBBIC
(UIBTPBIL.

Pa3znen 12. KBanToBble sIBJIeHHUS.

OmnwiThl Pesepdopna u mmanerapHas mojenb atoma. Mogenbs atroma bopa. Mcnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JIMHEHYaThIe CIIEKTPHI.

PamnoaktuBHOCTE. Anb(a-, Oera- u ramma-usnydenus. CTpoeHHE aTOMHOTO sjpa.
Hyknonnas wMopaens aromHoro sapa. M3orombl. PanuoaktuBHble mpeBpamienus. llepuon
noJtypacnaaa aTOMHBIX siJiep.

Snepuple peaknuu. 3aKOHBI COXPAHEHHUS 3apsIOBOTO M MAcCCOBOTO YHCEI. DHEPrHsl CBS3U
aTOMHBIX sifiep. CBsA3b Macchl U SHepruu. Peaknuu cuHTe3a u neneHus saep. IcTouyHukn sHeprun
Connua u 3BE371.

Snepuas snepretuka. JlelicTBUS paguOaKTUBHBIX U3TyUYEHUN HA dKUBBIE OPraHU3MBbI.

Hemoncmpayuu.



1 CrieKTpbl H3ITy4eHHsI U TIOTJIOMICHHS.

2 CrieKTpbl pa3IMyHbIX I'a30B.

3 CnexTp BoaoOpo/a.

4. Habnronenue TpekoB B kamepe Buibcona.

5 PaboTa cuéTurka HOHM3UPYIOUINX U3ITYUICHUH.

6 Perucrpanus nsirydeHus IpUupOAHBIX MUHEPAIOB U IIPOYKTOB.

Jlabopamopnusie pabomot u onvimol.

1. HabmnroieHne CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB U3ITyYCHHUSL.

2. HccrenoBanne TPEKOB: M3MEPEHUE DHEPIUU YacCTHUIIBI 10 TOPMO3HOMY IyTH (110
¢dororpadusim).

3. M3mepenne pagroakTUBHOTO (OHA.

IHoBTOpPUTEJIHbHO-000011IAK0 M MOYJIb.

[ToBTOpUTENHEHO--0000IAONTNIT MOIYNIb MPEAHA3HAUEH ISl CUCTeMAaTHU3aluu U 00001eHns
MIPEAMETHOTO COJICPKAHUSA M OMNBITA ACSITEIBHOCTH, MPUOOPETEHHOTO TIPU U3YYCHUHU BCETO Kypca
GU3KMKKM, a TaKXKe JUIs MMOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHy MO (HU3UKE IS
00y4aromuxcsi, BHIOPABIIUX 3TOT Y4COHBIN IPEIMET.

[Ipu M3yyeHUH HAHHOTO MOIYJS PEANM3YIOTCA M CUCTEMATU3UPYIOTCS BHJIbI JEATEIbHOCTH,
Ha OCHOBE KOTOPBIX 00ECIICYMBACTCS TOCTHIKEHUE MPEAMETHBIX U METAIIPEIMETHBIX TIIIAHUPYEMBIX
pe3ysbTaToB 00y4eHMs, (HOPMHPYETCS C€CTECTBCHHOHAy4YHAs TPAaMOTHOCTh: OCBOCHHE HAYYHBIX
METOJIOB HCCIIEJOBAaHUS SIBICHUN TNPUPOABI W TEXHUKH, OBJIAJEHUE YMEHUSMHU OOBSICHATH
dbuznyeckue SBICHUS, MPUMEHSS ONyuYeHHbIe 3HAHUSI, PEIIaTh 33a/Ia4M, B TOM YHCJIe KAUeCTBEHHBIE
Y DKCIIEPUMEHTAJILHBIE.

[IprHIMNIUATBHO JEATEIbHOCTHBIN XapaKkTep JaHHOTO pa3jeya peaanusyercs 3a CU€T TOro, 4YTo
oOyJaromirecs BHIMOTHSIIOT 3aJaHHsI, B KOTOPBIX UM MPEAJIaraeTcs:

HA OCHOBE MOJYYCHHBIX 3HAHWI Paclo3HABAaTh U HAYYHO OOBSACHATH (U3MUYECKUE SBICHUS B
OKPY>KaIOIIeH MPUPOJIe U TOBCETHEBHOMN KU3HU,

WCIIOJIb30BaTh HAYYHBIE METOJbI HMCCIEIOBAHUSA (PU3MUECKUX SIBICHHUM, B TOM YHCIE IS
MPOBEPKHU THIOTE3 U MOJYYEHHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI HamOoJiee Ba)KHBIX JOCTHKEHHH COBPEMEHHBIX TEXHOIOTHUH,
HarpuMep, MPAKTUIECKOTO HCIIOIB30BAHMS PA3IMYHBIX MCTOYHUKOB JSHEPTUHM HA OCHOBE 3aKOHA

MMpEBpaIICHNA U COXPaHCHH BCEX N3BECCTHBIX BUJI0B OHCPTHUH.

INJIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA



YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne ¢pU3MKKU Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HANPABICHO HA JOCTHXKEHHE
JMYHOCTHBIX, METAIIPEIMETHBIX U NPEIMETHBIX 00pPa30BaTENIbHbIX PE3YIbTATOB.

B pesynprare wu3yueHuss (U3MKM Ha YPOBHE OCHOBHOTO o00Iero oOpa3oBaHUs Y
oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

¢ 1) IAaTPMOTHYECKOT0 BOCIIUTAHMS:

e [] mposiBIeHHE WHTEPeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHICKOHN (hHU3NIECKOi
HayKH;

e [] IEHHOCTHOE OTHOLICHHE K TOCTHKEHUSIM POCCUHCKUX YUEHBIX--(PU3UKOB;

¢ 2) rpaskIaHCKOI0 U TYXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS

¢ [] rOTOBHOCTH K aKTHBHOMY YHYaCTHIO B OOCY)KIEHHH OOIIECTBEHHO 3HAYMMBIX U THUECKUX
po0JeM, CBI3aHHBIX ¢ IPAKTUYECKUM IPUMEHEHUEM TOCTHKEHUN (HU3UKY;

e [] 0OCO3HaHUE BA)XHOCTH MOPAJIbHO--3TUYECKUX NIPUHIUIIOB B JEATEIBHOCTH YYEHOTO;

¢ 3) 3cTeTHYECKOr0 BOCIIUTAHUS:

e [ BOCHPUSITHE 3CTETUYECKMX Ka4eCTB (PM3NIECKON HAYKH: €€ TAPMOHHUYHOTO MOCTPOEHHS,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

¢ 4) EHHOCTH HAYYHOI'0 O3HAHMA:

e [] OCO3HAHME LEHHOCTH (PU3NUECKON HAYKH KaK MOLIHOIO MHCTPYMEHTA MO3HAHHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUMN, BaKHENUIIEH COCTABIISIIOLIEN KYJIbTYPHI,

e [ pa3BUTHE HAYYHOU JIFOOO3HATENBHOCTH, HHTEPECA K UCCIIEOBATENbCKON AESITENbHOCTH;

¢ 5) popmMupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIArONOTYYHS:

e [] oco3HaHME LIEHHOCTH 0e30macHOro oOpasa JKU3HM B COBPEMEHHOM TEXHOJOTHYECKOM
MUp€, BAXKHOCTH MpaBUJl OE30MaCHOTO MOBEACHUS Ha TPAHCIIOPTE, HA JI0POTax, C AIEKTPUUECKUM U
TEIJIOBBIM 000pPYIOBaHUEM B JIOMAILIHUX YCIOBHUSAX;

e [] cchopMHPOBAaHHOCTH HAaBBIKA pe(IIEKCHH, TPU3HAHUE CBOETO MpaBa HA OIMIMOKY U TaKOTO
K€ MpaBa y Jpyroro 4eji0BeKa;

e 6) TPY10BOI0 BOCIIUTAHUSA:

e [] aKTUBHOE YYacCTHE B PEIICHHH MPAKTUYECKUX 3a1a4 (B paMKax ceMbHd, 00pa30BaTENIbHOM
OpraHu3aliy, ropo/ia, Kpasi) TEXHOJIOTMYECKON U COLMaIbHOW HAIPAaBIEHHOCTH, TPEOYIOMUX B TOM
qucie U GU3NUECKUX 3HAHUMH;

e [] MHTEpEC K MPAKTHUECKOMY M3Y4EHHIO MPOdecCuil, CBSI3aHHBIX ¢ PU3HKOIL;

® 7) 3KOJIOTU4€CKOT0 BOCIIUTAHUSA



e [ opueHTallMsi Ha TpPUMeHeHHe (HU3MYECKWX 3HAHWN JJIs pelieHusl 3a1ad B 00JacTu
OKpY’Kalomied cpespl, TUIAHUPOBAHMS TOCTYIIKOB M OICHKH WX BO3MOXHBIX ITOCIICACTBUN IS
OKpYKaroIlEe Cpeibl;

e [] oco3HaHHe rT00aTBHOTO XapakTepa SKOJOTHUECKUX MPOOJIEM U MyTeH UX PEIIeHUS,

¢ 8) aganTanuM K N3MEHSIOIUMCH YCJIOBHSAM COIMAIBLHON M PUPOJIHOM Cpeabl:

o [] mOTpeOHOCTh BO B3aUMOJACHCTBHM TIPU BBINOJHCHUU WCCIEAOBAHUNW M TIPOEKTOB
(bU3nUUeCcKOil HaNPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHX;

¢ [ | MOBBILICHUE YPOBHS CBOEH KOMITIETEHTHOCTH Y€pPe3 MPAKTUUYECKYIO AEATEIbHOCTD;

e [ moTpeOHOCTh B ()OPMHUPOBAHMM HOBBIX 3HAHUI, B TOM 4HCiIE (DOPMyIHPOBAaTh HIECH,
TIOHSATHS, TUITOTE3bI 0 (GU3NIECKUX OOBEKTaX U SIBICHUSIX;

o [] oco3HaHHe Ne(UIIUTOB COOCTBEHHBIX 3HAHUIM M KOMIIETEHTHOCTEH B 00J1acTH (PU3UKH;

e [] MIaHUPOBAHHE CBOETO PA3BUTHS B IPUOOPETEHHH HOBBIX (DU3UYECKUX 3HAHMIA,

e [] CTpemIleHHE aHAIW3UPOBaTh M BBIIBISTH B3aUMOCBS3M IPHUPOILL, O00IIECTBA H
9KOHOMUHKH, B TOM YHCJIC C UCIIOJIb30BAaHUECM (1)I/I3I/I'~I€CKI/IX 3HaHPII>i;

e [] OlleHKa CBOMX ACHCTBUI C Y4YETOM BJIMSIHUS Ha OKPYKAKOIIYI CPEAy, BO3MOXKHBIX

r100aJbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbTaTe ocBOeHUs mporpaMMbl o GU3MKE HA YPOBHE OCHOBHOT'O 0011ero 0O0pa3oBaHUs
y oOyugatomierocss OyayT copMHpOBaHBl MeTanpeaMeTHbIe Pe3yJabTaThl, BKIIOYAIOIINE
MO3HABATENIbHBIE YHUBEpCAIbHBIE YyueOHBbIe MJCHCTBHS, KOMMYHHMKATHUBHBIE YHHBEpCAIbHbBIC

yueOHbIe AeMCTBUSI, PETYJIATUBHBIE YHUBEPCAJIbHbBIE YUeOHbIE JEHCTBUS.

ITo3HaBaTe/IbHBbIE YHHMBepPCcAIbHbIe y4eOHbIe AeiicTBUS

ba3oBble Jloruyeckue aAeicTBUSA:

® BLISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHBIE IPU3HAKH O0BEKTOB (SIBJICHUN );

® YCTAaHABIMBATh CYIIECTBEHHBIM MPU3HAK KIACCU(PUKALMU, OCHOBAHUSA A 0000IIEHUS U
CpaBHEHMUS,

® BHISIBJISITH  3aKOHOMEPHOCTH M TPOTHBOPEUHS B paccMaTpUBaeMbIX (haKkTax, NAaHHBIX H

Ha6J'IIOJIeHI/I$IX, OTHOCAIIUXCA K q)HSI/I‘IeCKI/IM SIBJICHUAM,



® BLISIBJISITh  IPUYMHHO--CTICJICTBEHHBIE CBSI3W TPH HM3yYCHUH (PU3NYECKUX SIBICHUH U
MIPOLIECCOB, JIeJaTh BBHIBOJABI C HCIOJb30BAHUEM JEAYKTUBHBIX U MHIYKTHUBHBIX YMO3aKIIOUYECHUIA,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3IX (DU3UUYECKUX BEINYWH,

® CAaMOCTOSITEIIbHO BBIOMpPAaTh CHOCOO pelIeHusl yuyeOHOW ¢u3nueckoi 3agauu (CpaBHECHHE
HECKOJIbKMX BApUAHTOB DEILICHHS, BBHIOOp HanOOJee MOAXOJIIEro ¢ y4E€TOM CaMOCTOSTEIHHO
BBIJICTICHHBIX KPUTECPHUER).

Ba3oBrble ucciaenoBareLCKue AeiCTBHSA.

® JICTIOJIb30BaTh BOMPOCHI KaK UCCIIEIOBATEILCKHI MHCTPYMEHT ITO3HAHUS;

® IPOBOJIUTH IO CAMOCTOSTETFHO COCTABIIGHHOMY IUTAHY OIIBIT, HECIOXHBIM (DU3NUECKHiA
9KCIIEPUMEHT, HEOOJIbIIIOE HCCe0BaHne (PU3UUECKOTO SIBICHUS,

® OIICHWBATh Ha MPHUMEHHUMOCTh M JIOCTOBEPHOCTH HH(POPMAIUIO, IOJYYCHHYIO B XOJe
MCCJICTOBAHMSI UITU DKCIIEPUMEHTA;

® CaMOCTOSITENILHO (OPMYIUPOBATH OOOOIIEHUS W BBIBOJBI MO PE3yiIbTaTaM IMPOBEIEHHOTO
HaAOII0/ICHUS, OTBITA, UCCIICIOBAHMS,

® IPOTHO3HPOBATh BO3MOXKHOE JaJIbHEWINEe pa3BUTHE (PU3MYECKHX IPOIECCOB, a TaKKe
BBIIBUTaTh MPEINOI0KEHUS 00 MX Pa3BUTUU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

® IPUMEHATh pPAa3IMYHbIE METOJbl, HHCTPYMEHTHI M 3alpoChl MPHU TOUCKE U OTOOpe
nH(pOpMaLlMU WIN JaHHBIX C YYETOM IPENI0oKEHHON yueOHOo! (hru3nueckoi 3a1auu;

® AaHAIIM3UPOBATh, CHCTEMAaTU3UPOBATh M MHTEPIPETUPOBATH HHPOPMAIIHIO PA3IUYHBIX BUIOB
1 GopM Ipe/ICTaBICHHUS;

® CAaMOCTOSITENIFHO ~BBIOMpaTh ONTHUMANbHYIO (opMy mpeacTaBieHuss HHPOpPMAIUH U
WLTIOCTPUPOBATH PElIaeMbIe 3a/1a4 HECIIOXKHBIMUA CXEMaMH, TuarpaMMaMu, WHOH rpadukoi U ux
KOMOHWHAIIUSIMH.

KoMMmyHuKaTHBHBIE YHHBepcaIbHbIe YueOHbIe el CTBHUS:

® B X0JI¢ O0CYXXJIeHHs Y4eOHOro MaTtepuala, pe3yJbTaToB JaOOpaTOPHBIX pabOT M MPOEKTOB
3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKJaeMOW TeMbl U BBICKA3bIBaTh WUJCH, HalleJICHHBIC Ha
pelleHune 3a7auu 1 noepKaHue 61aroxenareaIbHOCTH OOIEHUS;

® COTIOCTABIIATH CBOU CYXKJICHUS C CYKJICHUSMHU IPYTHX YYaCTHUKOB JIMAIOra, OOHApYKUBATh
pa3JIM4ME U CXOJICTBO MO3UILIHIMA;

® BHIpAXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

® MyOJIMYHO MPEACTABIATh PE3YyIbTAThl BHIMOJIHEHHOTO (U3MUYECKOTO OMbITAa (IKCIIEPUMEHTA,

WCCJIEIOBAHMS, TIPOEKTA);



® IOHUMAaTh U KCIIONB30BATh MPEUMYIIECTBA KOMAaHIHOW W WHAWBHIYaTbHOW PabOTHI TpH
pelIeHnr KOHKPETHON (PU3NYECKOM MPOOIEMBI;

® [PDUHUMATh 1I€JIM COBMECTHOM JI€ATEIbHOCTH, OpPraHW30BbIBaTh JEHUCTBUS IO €€
JOCTHKEHUIO: paclpeleNiaiTh PO, OO0CYXKIaTh MPOLECChl U PE3yJbTaThl COBMECTHOW padoThI,
000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

® BHIMOJIHATH CBOIO YacThb pabOThl, JOCTUTas KauyeCTBEHHOIO pe3ysbTara II0 CBOEMY
HAIPABJICHUIO U KOOPAUHUPYS CBOU JIEUCTBUSA C APYTUMH YJI€HAMH KOMAaH/Ibl;

® OIICHHUBATh KauyeCTBO CBOETO BKJIAJa B OOLIMI MPOAYKT MO KPUTEPUSM, CaMOCTOSTEIbHO

c(OpMYyIIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

Pery1siTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusauus:

® BBISBIIATH MPOOJIEMBbl B JKU3HEHHBIX M YYEOHBIX CUTYalMsX, TPEOyIOIIUX Ui pEeLICHUs
buznyecKuX 3HaAHMI;

® OPHEHTUPOBATbCA B PA3JIMUYHBIX IMOAXO0JAX MPHHATUSA peleHUH (MHIMBUAYAIbHOE,
NPUHATHE PEIICHHS B TPYIIIE, IPUHATUE PEIICHUH TPYIIIOi);

® CAMOCTOSITEJIHO ~COCTABJIATh QJITOPUTM pelleHus (U3MYECKOol 3ajaud WM IUlaHa
UCCJIEIOBaHMSI C YUETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
IIpeJIaracMble BapUAaHThI PEIICHMI;

e JieNaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SJMOIHOHAIbHBIH HHTEJVIEKT:

e J1aBaTh aJICKBATHYIO OLIEHKY CUTYallMH U Mpeiarath MjaaH e€ U3MEHEHUs;

© O0BSACHATh MPUYMHBI JOCTH)KEHUS (HEIOCTHXKEHHS) PE3yJIbTaTOB JAESTEIbHOCTH, JaBaTh
OLICHKY TPHOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTHBBI B JESTENBHOCTb (B TOM YHCJIE B XOJI BBIIOJHEHHS (PU3NYECKOTO
UCCIICIOBAaHUST WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOATENBCTB, M3MEHMBIIMXCS CHUTYyallUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

® OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUSM;

® CTaBUTH ce0s Ha MECTO JAPYroro 4ejloBeKa B XOJ1€ CIOpa WK JUCKYCCUU Ha Hay4YHYIO TEMY,
MOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;

® IpU3HaBaTh CBOE MPABO Ha OLIMOKY MpHU pelieHnu (PU3NUECKUX 3a]1a4 WK B YTBEPKICHUIX

Ha HAYYHBIC TECMbI U TAKOC KC MPaBO APYTOTO.



NNPEAMETHBIE PE3YJIBbTATBI

K koHmy oOyuyeHuss B 7 KJjacce MPEIMETHBIC Pe3yJbTaThl HAa 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTtb CHOPMHUPOBAHHOCTH y OOYUAIOIINXCSI YMEHUI:

® UICTIOJIb30BaTh MOHATHUSA: (PU3MUECKUE U XUMHUUYECKUE SBJICHMS, HAOIIOICHNE, SKCIIEPUMEHT,
MOJIeNIb, THIOTE3a, CAMHMIBI (U3UYCCKUX BEIMYMH, aTOM, MOJIEKYJa, arperaTHbIe COCTOSHUS
BemecTBa (TBEpHOE, JKUIKOE, Ta3000pa3HOE), MEXaHMYeCKOoe JBWKEHUE (paBHOMEPHOE,
HEPaBHOMEPHOE, IPSIMOJIMHEHHOE), TPACKTOPHSI, PABHOJCHCTBYIOMAs cuia, nedopMmaiius (yrnpyras,
TTACTUYECKAs), HEBECOMOCTb, COOOIIAIONITUECS COCY/IbI;

e paziuaTh sBIeHUs (Iup@dy3us, TEIIOBOE NBIKCHHWE YACTHI[ BEIIECTBA, PAaBHOMEPHOE
JIBUKEHUE, HEPABHOMEPHOE JIBUKEHUE, MHEPLUS, B3AUMOJICHCTBHUE TEJ, PABHOBECUE TBEPABIX TEII C
3aKpEIUIEHHOM OChbIO BpallleHUs], Mepenada JaBJIeHUs TBEPABIMU TEJIaMH, JKHIAKOCTAMH M Ta3aMu,
atMocdepHOe JaBJICHHE, IIABaHUE TEJI, MPEBPAIICHUS MEXaHUUECKOW SHEPIHH) MO OMUCAHUI0 MX
XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, JICMOHCTPUPYIONIUX JaHHOE (PU3HUECKOE SIBIICHUC;

® PacIio3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3MUECKUX SIBJICHHM B OKPYKAIOIIEM MHpE, B TOM
yucie GU3NYECKUe SIBJICHUS B MIPUPOJIE: MPUMEPHI IBMKEHUS C PA3TUYHBIMU CKOPOCTAMH B KMBOU
U HEXHUBOW TPUPOJAE, NEHCTBHUE CUJIBI TPEHUS B TMPUPOJE M TEXHUKE, BIHMSHUE aTMOC(EPHOro
JIaBJICHUs Ha JKUBOW OpPraHW3M, IUIaBaHUE PbIO, pblYard B TeJe YeJIOBEKa, IIPH 3TOM IEPEBOIUTH
MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBIACNATH CYIIECTBEHHBbIE CBOWMCTBA (MpU3HAKHU) (PU3HMUECKUX
SIBIICHHI,

® OMUCHIBATh W3YYECHHBIE CBOMCTBA Tel W (U3NYECKUE SIBICHUS, UCHONB3Ys (QHU3MUeckue
BENTMYMHBI (Macca, 00bEM, TIJIOTHOCTH BEIIECTBA, BpEeMs, MyTh, CKOPOCTh, CPEAHSIST CKOPOCTh, CHJIa
YOPYrOCTH, CUJIa TSKECTH, BEC Tella, Cuja TPEHHUs, JaBieHue (TBEPAOro Teja, >KUIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs CHUJIAa, MEXaHW4eckas pabdoTa, MOIIHOCTb, IIJIEUYO CHJIBI, MOMEHT CHIIBI,
KOX((UIIMEHT MOJIE3HOT0 NEHCTBUS MEXaHU3MOB, KHHETUYECKAash U MOTEHIUAIbHAs SHEPTUs), Ipu
OTIMCAHUU TIPABUIILHO TPAKTOBATh (PU3NYECKUN CMBICIT UCTIOJIb3YEMBIX BEJIMYUH, UX 0003HAYEHUS U
eIUHUIBl (U3UYECKUX BEITUYMH, HAXOJIWUTh (OPMYJIbI, CBS3BIBAIOIIHME MAHHYIO (HUIUYECKYIO
BEJIMUMHY C JAPYTUMHU BEIMYMHAMHU, CTPOUTH TPapUKUd H3YUCHHBIX 3aBUCUMOCTEH (PUINYECKUX
BEJIUYMH;

® XapaKTepH30BaTh CBOWCTBA Tell, (pU3MUECKHe SBICHUS M TPOIECCHI, MCMONB3Ys MpaBuia
CIOXeHHs CUIT (BIOJb ONHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesa, MPaBUIIO
paBHOBecus pbryara (0J0Ka), «30JI0TO€ MPABHIIO» MEXAaHWUKH, 3aKOH COXPAaHEHHS MEXaHWYECKON
SHEPTUH, TIPU ITOM JIaBaTh CIOBECHYIO (JOPMYIMPOBKY 3aKOHA W 3aMUCHIBATH €70 MaTEMaTUUECKOE

BBIPAXKCHUC,



® 00BSCHATH (PM3NYECKUE SBICHHS, MPOLECCHl M CBOWCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE
CUTyallUi NPaKTHUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbISBIATh NPUUYUHHO--CIIEICTBEHHBIE CBS3H,
CTpOUTh OOBACHEHHE U3 |—2 JOrMYeCKHX IIaroB ¢ OMOpoi Ha 1—2 H3Yy4YEeHHBIX CBOICTBa
(bU3HYECKUX SIBICHUN, PU3NYCCKUX 3aKOHA WM 3aKOHOMEPHOCTH;

e pemiath pacyéTHbIe 3a1a4M B 1—2 NeHCTBUSA, UCTIONB3YS 3aKOHBI U (POPMYIIBI, CBSA3BIBAIOIINE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHalW3a YCJIOBHUS 3a/aud 3alUCBhIBaTh KpPAaTKOE YCIOBHE,
HOJCTABIATh (hpr3HUEecKHe BEJIMYMHBI B ()OPMYNBI U MPOBOAUTH PACUEThl, HAXOJUTH CIIPAaBOYHbIC
JTaHHbIEe, HEOOXOAUMBIE JJIs PELICHUs 3ajiay, OLEHUBATh PEATMCTUYHOCTD MOJYyYEHHOH pu3nueckon
BEJIMYUHBI,

® pacro3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEIIUTh MPU MOMOLIM (PU3MUECKHX METOMAOB, B
ONMCAHUU HCCIICOBAHUS BBIIEIATh IPOBEPAEMOE MPEANONIOKEHHE (TUIIOTE3Yy), pa3audarbh U
MHTEPIPETHPOBATH TOIYYEHHBIN PE3yIbTAT, HAXOAUTH OUIMOKU B XOZE OIBITA, JENIaTh BBIBOJBI 110
€ro pe3yibTaram;

® IIPOBOJIMTH OTBITH IO HAOMIOACHUIO (PU3MUYECKHX SBJICHUN WM (U3NIECKUX CBOWCTB TEIl:
dbopMynupoBaTh IMpOBEPSiEMbIE IPEANOJIOKEHHU, COOMpaTh YCTAHOBKY M3 IPEAJIOKEHHOTO
000pyI0BaHUs, 3alUCHIBATH X0 OINbITA U (POPMYJIUPOBAThH BHIBOJIBI;

® BBINIOJIHATh IPSIMbIE HU3MEPEHUs] PAacCTOSHUSA, BPEMEHM, MAacchl Tena, o0bEMa, CUIIbl U
TEMIIEpaTypbl C WCIOJIb30BAHWEM AHAJIOTOBBIX M IH(PPOBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS
pUOOPOB C YUETOM 3aJaHHOMN aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHUI;

® IPOBOJIUTH HCCIIEZIOBAHUE 3aBUCHMOCTH OJHOM (PU3MUECKON BEIWYMHBI OT JPYrod c
MCIIOJIb30BaHUEM MPSMBIX H3MEPEHUH (3aBUCUMOCTH IyTH PaBHOMEPHO IBUXKYIIETrOoCs Tejaa OT
BPEMEHHU JIBWKCHMs Tela, CHJIBI TPEHHs CKOJIbXEHHS OT Beca Tela, KauecTBa 0OpabOTKU
MIOBEPXHOCTEN TEJl M HE3aBUCHMOCTH CWJIBI TPEHHUS OT IUIOIAAU CONPUKOCHOBEHMS TEJ, CHUJIbI
YIPYTOCTH OT YJUIMHEHMSI IPYKUHBI, BHITAIKMBAIOLIEH CHIIBI OT 00bEMa MOrpyKEHHOI YacTu Tena
U OT IUIOTHOCTU >KUIKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tela, OT IIyOMHBI, HA KOTOPYIO
HOTPY’KEHO TeJIO, YCIOBUM IUIaBaHUs Tell, YCIOBUNA paBHOBECHUS pblyara U OJIOKOB), y4acTBOBATH B
IUIAaHUPOBAaHUM Y4eOHOIO HMCCIE0BAaHUs, COOUPATh YCTAHOBKY M BBINOJHATH MU3MEPEHHs, CIEays
NpEUIOKEHHOMY TIUIaHy, (UKCUPOBATh pe3yJabTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3HUECKUX
BEJIMYMH B BUAE MPEIJIOKEHHBIX TaOnull W Trpa@uKOB, [elaTh BBIBOJbI [0 pe3ysbTaTaM
UCCIIEJOBAHMSI,

® IPOBO/INTh KOCBEHHbIE U3MepeHUsl (PU3MUECKUX BEJIMYUH (IJIOTHOCTH BEIIECTBA >KUJKOCTH
U TBEPIOro Tena, cujaa TPEHUS CKOJBXEHMs, [aBICHHME BO3[yXa, BBITAJIKUBAIOLIAS CHIIA,

HeﬁCTByIOIHaﬂ Ha HOFPY)KéHHOG B XHUIKOCTb TCIO, KOB(I)(bI/ILII/ICHT IMOJIE3HOI'O ASUCTBUS MMPOCTBIX



MEXaHU3MOB), CJIEAysd TMPEUIOKEHHON HWHCTPYKIIMU: TIPH BBIMOJHEHUHW HW3MEPEHHUM COOMpPATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIUUCISATH 3HAUEHHE UCKOMOW BEJIMUMHBI;

® cOOJTI0/1aTh MPpaBUJIa TEXHUKU 0€30MaCHOCTH MpU padboTe ¢ J1abopaTopHBIM 000PYAOBAHHUEM;

® YKa3bIBaTh MPHUHIUIIBI JEHCTBUS MPHUOOPOB U TEXHUUYECKHUX YCTPOUCTB: BECHI, TEPMOMETP,
JTUHAMOMETp, COOOIIAIOIINECS COCYMAbI, 0apoMeTp, pblYar, MOJABUKHBIA M HEMOJBMKHBIN OJIOK,
HAKJIOHHAS IIOCKOCTh;

® XapaKTEePU30BaTh MPUHIUIIBI TEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOUCTB C
OMOpOI Ha MX OMHUCAHMS (B TOM YMCIIE: TOAIIUITHUKH, YCTPOMUCTBO BOJONPOBO/IA, TUAPABIMUECKHUI
MIpecc, MaHOMETpP, BBICOTOMED, MOPIIHEBOW HACOC, apeOMETp), MCIIOIb3ys 3HAHUS O CBOMCTBaX
bu3HYeCKUX SBICHUN U HEOOX0AUMbIe (U3MIECKUE 3aKOHBI 1 3aKOHOMEPHOCTH;

® IPUBOAUTh NPUMEPbl  (HaXOAWTh HMHGPOPMAIMIO O MpUMepax) IMPaKTHUYECKOTrO
UCIIOJIb30BaHUsl (PU3UUICCKUX 3HAHHWI B MMOBCEIHEBHOMN KU3HHU IS oOecrieueHns 6€30MacHOCTH MPU
oOparieHuu ¢ mpudoopaMu U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3/I0POBbSI U COOJIOICHUS
HOPM DKOJIOTUYECKOTO MOBEACHHSI B OKPY>KaIOIIeH cpeie;

® OCYIIIECTBIISITE OTOOP UCTOYHUKOB HH(pOpMarmu B IHTepHETE B COOTBETCTBHUH C 3a/IaHHBIM
MOMCKOBBIM 3allPOCOM, HAa OCHOBE HWMEIOIIUXCS 3HAHUM H MyTEM CpaBHEHUS PA3IUYHBIX
HMCTOYHHMKOB BBIJEIATh WH(POpPMAIUIO, KOTOpas SBJISETCA MPOTUBOPEUMBOM MM MOXKET OBITh
HEJIOCTOBEPHOM;

® IICTIONIb30BaTh TPHU BBIMIOJHEHUH Y4YeOHBIX 3aJaHUN HAay4YHO--TIONYJSPHYIO JUTEPATypy
(U3UYECKOTO COepIKAHUS, CIIPABOYHBIE MaTepUalbl, pecypchl cetu MHTepHeT, BIajaeTh mpuémMamu
KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3zoBaHus UHPOPMAIIUU U3 OJTHON 3HAKOBOW CHCTEMBI B APYTYIO;

® CO3/1aBaTh COOCTBEHHBIC KpaTKWE MUCHMEHHBIC M YCTHBIE COOONICHWS Ha OCHOBE 2-3
HMCTOYHUKOB HHGOpMAIMK (PU3NYECKOTO COJEpkKaHUsA, B TOM YHCIE MyOJIMYHO JeNaTh KpaTKHe
coOOIlleHUsI O pe3ylbTaTaX MPOEKTOB WM YYEeOHBIX HCCIEAOBAHUN, MPU ITOM TPAMOTHO
WCIIONIb30BaTh M3YYCHHBIH MOHATHHHBINA ammapar Kypca (U3HKH, COMPOBOXAATH BBICTYILICHUE
MpE3EHTALNEN;

® IpU BBITIONTHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAHUN paclpenensiTh OOS3aHHOCTH B
TPYIIEe B COOTBETCTBUU C IMOCTABJIEHHBIMU 3aJa4aMH, CJIEAUTh 32 BHITIOJHEHUEM IIJIaHa JICHCTBUH,
aJIeKBaTHO  OIEHUBaTh COOCTBEHHBIM BKJIAL B  JCSATENBHOCTh TPYMINBI, BBICTPAaUBATh
KOMMYHUKATUBHOE B3aMO/JICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K koHiy oOyuyeHuss B 8 kijacce mpeIMeTHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:

® ICIIOJIB30BaTh TMOHSTHS: Macca W pa3Mepbl MOJEKYN, TEIUIOBOE [BH)KEHHE aTOMOB U

MOJICKYJI, arp€raTHbIC COCTOSAHUA BCIICCTBA, KPUCTAINIMYCCKUEC U aMOp(l)HI)Ie TCIa, HaCI)IH_[eHHBII\/'I n



HECHACBIILCHHBII TMap, BIAXHOCTb BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSS OHHEPIUs, TEIUIOBON
JIBUTATEIb, JJEMEHTAPHBIM AJIEKTPUYECKUN 3aps]l, DSJEKTPUUECKOE I10JI€, IPOBOJAHHUKH U
JURJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUUYECKUM TOK, MATHUTHOE I10JIE;

® pa3nMuaTh sABJIEHMsA (TEIUIOBOE PpACIIMPEHHE M C)KaTue, TeIUlonepeaada, TEIIOBOe
paBHOBECHE, CMauMBaHUE, KaNWUIIPHbIE SBIEHUSA, HCIApeHHe, KOHAEHCAlMs, IIJIaBlICHHE,
KpUcTalu3anus (OTBEpAEBaHUE), KUIIEHHE, Terulonepenaya (TEmIONpOBOJIHOCTb, KOHBEKIIHS,
U3JIIyYEHHUE), AUIEKTpU3aLUs TeJl, B3aUMOJECHCTBUE 3apsiioB, JAECUCTBUSA BJIEKTPUUYECKOTO TOKA,
KOPOTKOE 3aMblKaHHME, B3aUMOJEHCTBUE MAarHuTOB, JAEMCTBHME MarHUTHOI'O IOJISI HA MPOBOJHUK C
TOKOM, 3JIGKTPOMAarHuTHas MHIYKLMs) IO ONMCAHUIO UX XapaKTePHbIX CBOHCTB M HAa OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

® Pacro3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3MUECKUX SBICHUH B OKPYXKAIOLIEM MHpPE, B TOM
yucie (GU3NYEecKUe SIBICHUS B MPUPOJE: NMOBEPXHOCTHOE HATSXKEHHE U KalWJUISIPHbIE SBJICHUS B
IPUPOJE, KPUCTAJUIBI B Ipupoje, usinydeHue CoisHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3BI,
00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra, 3JEKTPUUYECKUE SBJICHUS B aTMOc]epe, JIEKTPUIEeCTBO
KHUBBIX OPraHU3MOB, MarHUTHOE 10JIe 3eMJIH, Apei( MOIOCOB, POJIb MArHUTHOTO HOJIS AJIS KU3HU
Ha 3emJie, NOJSPHOE CUSHUE, IIPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 33auy B y4eOHYI0, BBIICIAThH
CyIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUMH;

® OIIMCHIBATh H3YyYCHHbIE CBOWCTBA Tel W (DU3MYECKHUE SIBICHHS, HCIOIb3Ys (U3NUECKUe
BEJIMYMHBI (TeMmIiepaTrypa, BHYTPEHHSSI SHEPrus, KOJIMYECTBO TEIUIOTHI, y/AEJIbHas TEIJIOEMKOCTh
BEILIECTBA, YJENbHAas TEIJIOTa IUIABICHHUS, yIeIbHas TEIUIOTa 1apoo0pa3oBaHus, yAeabHas TeIIoTa
CrOpaHusl TOIIMBA, KOI()(UIMEHT TMOJE3HOro JeMCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTENIbHAS
BIQKHOCTb BO3JyXa, DJJEKTPUYECKUI 3apsj, CHUla TOKa, DJEKTPUYECKOE HaIpsHKEHHE,
COIIPOTHBIIEHUE IPOBOAHMKA, YJECJIBHOE CONPOTUBICHHE BEIIECTBA, pab0Ta M MOILHOCTb
AIIEKTPUYECKOTO TOKA), MPU OMMCAHUM MPABUWIBHO TPAKTOBATh (PM3MUECKUN CMBICI UCTIOIb3YEMBIX
BEJIMYMH, O0003HAYEHUS U E€IUHMLBI (U3NYECKUX BEIMYUH, HAXOIUTh (POPMYIbI, CBSI3bIBAIOIIUE
JaHHYI0 (U3MYECKYI0 BEIMYUHY C JAPYTUMH BEJIMYMHAMH, CTPOUTHh TpapuKH H3yYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJITUUMH;

® XapaKTepH30BaTh CBOICTBA Tel, (PU3MUECKUE SBICHUS U TMPOLECCHI, UCIOJB3YsI OCHOBHBIE
MOJIO’KEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOpPHHM CTPOEHHUS BELIECTBA, NMPUHIUI CYNEPIO3UIINH
nojel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUsI 3apsaa, 3akoH OMa JJ1s yJacTKa LEeNH, 3aK0H
Jbxoyns—Jlenna, 3aKOH COXpaHEHUs YHEPTUH, IIPH 3TOM JIaBaTh CIOBECHYIO ()OPMYITMPOBKY 3aKOHA
Y 3aIIMCBIBATh €0 MaTEMaTHUECKOE BBIPAKEHNUE;

® 00BSACHATH (PU3UUECKUE MPOLIECCH M CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTYyallUuil

MMPAKTUKO-OPUCHTUPOBAHHOTO XapaKTCpa: BbIABIATL NPUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTH



00BbsICHEHHE U3 1—2 JIOTMYECKUX IaroB ¢ OmMopod Ha 1—2 W3Y4YEHHBIX CBOWCTBA (PU3HYECKHUX
SIBIICHUH, PU3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

e pemaTh pacu€THbIC 3a/1a4 B 2—3 NEHCTBUS, UCHIOJIb3Ys 3aKOHBI U (hOPMYIIbI, CBS3BIBAIOLINE
du3nYecKue BENMYMHBI: HAa OCHOBE aHAIM3a YCJIOBUS 3aJlaydl 3alKChIBaTh KPATKOE YCIIOBHE,
BBISIBJISITH HEAOCTATOK JIaHHBIX JUISI pELICHHs 3aJadd, BbIOMpPATh 3aKOHBI U (QOPMYJIBL,
HeoOXoauMble st e€ pelIeHUs, MPOBOJAUTH PAacu€Thl M CpPaBHUBATh IOJYYEHHOE 3HAUYCHUE
(bU3HYECKON BETMYMHBI C H3BECTHBIMU JAHHBIMU;

® pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PELIUTh HMPU MOMOIIU (PU3MUYECKUX METOJIOB,
UCIIOJIb3Ysl OINUCAaHME HWCCIACAOBAHUS, BBIICIATH MPOBEPSIEMOE MPEAINOJIOKEHUE, OIEHUBATD
MPaBUIILHOCTH MOPSIKA MPOBEACHUS UCCIIEI0BAHMS, JI€TIaTh BEIBObL;

® IPOBOJIUTH OIIBITHI 110 HAOJIOJCHUIO (U3MYSCKUX SBICHUN WM (QU3HUYECKUX CBOMCTB TEI
(KanmWIISIpHBIE SIBIICHUS, 3aBUCUMOCTD JIaBJICHUS BO3JIyXa OT €ro o0bhEMa, TeMIepaTypbl, CKOPOCTH
mpolecca OCThIBAaHUS W HArpeBaHusl MPU U3IYyYEHUH OT LIBETa H3JIydarolied (MOrIoIiaromiei)
MOBEPXHOCTHU, CKOPOCTh UCHAPEHMS BOABI OT TEMIIEPATYPHI )KUJIKOCTH U IUIOIIAANA €€ IIOBEPXHOCTH,
ANEKTPHU3ALUS TEI U B3aUMOJCUCTBHE DJIECKTPUUYECKUX 3apS0B, B3aUMOJCUCTBUE MOCTOSHHBIX
MarHuTOB, BU3YyaJU3allMsl MarHUTHBIX IMOJIEH MOCTOSHHBIX MarHUTOB, IEUCTBHS MAarHUTHOTO TOJIS
Ha IPOBOJHUK C TOKOM, CBOWMCTBAa 3JEKTPOMArHuTa, CBOWCTBA 3JIEKTPOJABUIATENS MOCTOSHHOTO
TOKa): (popMyIHpOBaTh MPOBEPsSEMbIE MPEIINONIOKEHUS, COOUPATh YCTAHOBKY U3 MPEIIONKEHHOTO
000pyI0BaHUs, OTUCHIBATEH X0/ OMbITA U (POPMYITUPOBATH BHIBOIBI;

® BBINIOJIHATH NPSIMbIE U3MEPEHUST TEMIIEPATyphbl, OTHOCUTEIBHOM BIAKHOCTH BO3]1yXa, CHJIBI
TOKA, HAMPSHKEHUSI C UCTMOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U JATYMKOB (DU3UUECKUX BEIIUYHH,
CpPaBHUBATH PE3YyJIbTAThl U3MEPEHUH C YUETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTH;

® [IPOBOJIUTh HCCJICJOBAHUE 3aBUCUMOCTH OJIHOM (DU3MUYECKOW BEJIWYUHBI OT JPYroul ¢
MCIIOJIb30BaHUEM MPSAMBIX W3MEPEHUH (3aBUCHMOCTH COMPOTUBIEHHS MPOBOJHUKA OT €r0 JJIUHBI,
IJIOIIAU MONEPEYHOr0 CEYEHUsl U YAEIbHOTO COMPOTHUBIICHHS BEIIECTBA MPOBOJHUKA, CUJIbI TOKA,
HIYIIEro Yepe3 MPOBOIHUK, OT HANPSDKEHHS HA MPOBOJIHUKE, UCCIIEOBAHUE MTOCIIEI0BATEILHOTO U
napajuieJIbHOTO COEAMHEHUN MPOBOJIHUKOB): TJIAHUPOBATH MCCIIEIOBAHKUE, COOMPATh YCTAaHOBKY U
BBITIOJIHSITh U3MEPEHUS, CIEAYys MPEUIOKEHHOMY TUIaHy, (UKCHUPOBAThH PE3YJbTATHl MOJIYICHHOU
3aBUCHMOCTH B BUJI€ TaOJIHUIl U TpadUKOB, AeTaTh BHIBOJABI MO PE3yabTaTaM UCCIECIOBAHUS;

® [IPOBOJIUTh KOCBEHHBIE W3MEPECHHUS (U3MUECKUX BeNUYUH (yAeibHas TETUIOEMKOCTD
BEIIIECTBA, COMPOTUBJICHHE MPOBOIHUKA, pab0Ta M MOIITHOCTh JEKTPUUECKOTO TOKA): TNIAHUPOBATH
HU3MEPEHHs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAyS MPEII0KCHHOW WHCTPYKIUH, U
BBIYHCIISATH 3HAYCHUE BEJTUINHBI,

e cOoOIIOAATH MpaBUJIa TEXHUKH 0€30MaCHOCTHU IpU paboTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;



® XapaKTepU30BaTh MPUHIIHIBI ICUCTBUS U3YYCHHBIX MTPHOOPOB M TEXHUYECKUX YCTPOUCTB C
OTIOPO# Ha WX OMHCaHMs (B TOM YHCIIC: CUCTEMa OTOIUICHHUS JIOMOB, TUTPOMET], TTapoBasi TypOUHa,
aMIepMeTp, BOJBTMETP, CUYETUMK DIEKTPUYCCKONH DSHEPTUU, IIIEKTPOOCBETUTEIBHBIC MPUOOPHI,
HarpeBaTENbHBIE JIEKTPOIIPUOOPHI (TIPUMEPHI), IICKTPUUECKUE TIPEIOXPAHUTEIH, SIIEKTPOMATHHUT,
3JICKTPOJIBUTATEIb TTOCTOSSHHOTO TOKA), MUCIOJIb3ysS 3HAHUS O CBOMCTBAX (PU3MYECKHUX SBICHHHU W
HeoOXoauMbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

® Pacro3HaBaTh MPOCThIC TEXHHYECKUE YCTPONCTBA  U3MEPUTEIbHBIC TPHUOOPHI 110 CXeMaM U
CXEMaTUYHBIM PUCYHKAM (PKUJIKOCTHBIA TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JABUTATEIb
BHYTPEHHETO CrOpaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIISITH CXEMBbI JJIEKTPUUECKHX LIETeH C
MOCIICI0OBATEIHHBIM U MMAPAIICIIBHBIM COCTMHEHUEM DJIEMEHTOB, pa3lindasi yCIOBHBIE 0003HAYCHUS
3JIEMEHTOB JICKTPUUECKHUX 1ETICH;

® IPUBOJUTH NpUMEphl  (HAXOAWTh WHQPOPMAIMIO O TpPHUMEpax) MPAKTUYECKOTO
WCITOJIB30BaHUs (PU3UYECKUX 3HAHWK B MIOBCEIHEBHOM XKU3HM JJI1 oOecrieueHus 0€30MacHOCTH TIPH
oOpailieHnu ¢ mpubopaMu ¥ TEXHUYECKHUMH YCTPOMCTBAMH, COXPAHEHHsI 3J0POBbsSI U COOIIOICHUS
HOPM DKOJIOTHYECKOT0 MOBEAEHHUS B OKPYKAIOLLIEH CPelIE;

® OCYILIECTBIATh MOUCK MH(pOpMammu (U3NYECKOro conepkaHus B VHTepHeTe, Ha OCHOBE
UMEIONUXCS 3HAHUW U TIYTEM CPaBHECHHUS JOTOJHUTEIBHBIX HCTOYHUKOB BBIACIATH WH(OPMAIIUIO,
KOTOpasi SIBJISETCS POTUBOPEUYNBOM HITM MOXKET OBITh HEJTOCTOBEPHOM;

® IICTIOJTH30BaTh IPU BBINMOTHEHUU YUEOHBIX 3aJaHUN HAYYHO--TIONMYJAPHYIO JUTEpaTypy
(bu3UYECKOTO COJIepKaHus, CIIPAaBOYHBIE MaTepHAIIbI, pecypchl ceTH MHTepHeT, BIajeTh npuéMamMu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHusl HHPOPMAIIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

®CO3/1aBaThb COOCTBEHHBIE MHCHMEHHBIE M KpaTKHE YCTHBIE COOOIIeHus, 00o00mas
UH(GOPMAIIMI0O U3 HECKOJIBKHX HCTOYHHMKOB (DU3MUECKOTO COACpX aHHSI, B TOM 4YHUCIE MyOIUYHO
MPEJCTABIISITh PE3YAbTATHI MPOECKTHOM MIIM UCCIIEIOBATENBCKON AEATEIbHOCTH, IPU 3TOM TPAMOTHO
WCIIOJIb30BaTh HM3YUYCHHBIA MOHSITHHHBIM ammapaT Kypca (DU3WKH, COMPOBOXKAATH BBICTYILUICHHE
MIpE3EHTALUEN;

I[P BBHIMIOJIHEHUH YyYE€OHBIX TPOEKTOB M UCCIEAOBAHMM (U3HUYECKUX IPOIIECCOB
pacmpenensiTh 00sS3aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABJICHHBIMHU 33/JauyaMH, CIEIUThH 3a
BBHITIOJTHEHUEM TIaHa JEHCTBUI M KOPPEKTUPOBATH €T0, aIEKBATHO OIICHUBATh COOCTBEHHBIN BKJIA]l
B JICSITEILHOCTh TPYIIIbI, BEICTPAUBATh KOMMYHHUKATUBHOE B3aUMOJIEVCTBHE, TPOSIBIISASI TOTOBHOCTh
paspemnaTh KOH()IUKTHL.

K koHiy oOyueHuss B 9 kJjacce mpeIMETHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLINXCS YMEHUH:



® ICTIOJIb30BaTh  TOHATUA: CUCTEMA  OTCuéra, MaTepuallbHas TOYKa, TPAaEeKTOpHS,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOro JABMXKeHMs, aedopMmanus (ympyras, IUIacTUYecKas), TPEHHE,
LEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTb M NEPErpy3KH, LEHTP TSKECTH, aOCOJIOTHO
TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPAOIO Tela, PaBHOBECHE, MEXAaHMUECKUE KOJIEOaHHS M BOJIHBI,
3BYK, MH()pa3BYyK U yJIbTPa3BYK, 3JEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30pYKOCTh U JAbHO30PKOCTh, CIIEKTPbl UCIIYCKAHUS U IOIJIOLIEHUs, anbda-, 6eTa- U ramma-
U3JTy4EHUs], U30TOIIbI, SIACpHAs SHEPIETUKA,

® pa3nuuaTh SABJECHUSA (PaBHOMEPHOE U HEPAaBHOMEPHOE NPSAMOJIMHEHHOE JBHXKEHHUE,
PaBHOYCKOPEHHOE IMPSIMOJIMHEHHOE ABIKEHHE, CBOOOIHOE MAaJCHUE Tell, PABHOMEPHOE JIBHKCHHE
0 OKPY)XHOCTH, B3aUMOJICHCTBUE TEJ, PEaKTHUBHOE JBHMI)KEHHE, KoyeOaTelbHOEe JBUKCHHE
(3aTyxarolye U BBIHYKJCHHbIE KojeOaHMs), pe30HaHC, BOJHOBOE JIBUKEHUE, OTPa)KCHHUE 3BYKa,
IPSIMOJIMHEMHOE PACIPOCTPAHEHHE, OTPAKCHHE U IIPEIIOMIICHHE CBETa, I0JHOE BHYTPEHHEE
OTpaKEHHE CBETa, Pa3JOXKEHHE OeJOoro CBeTa B CHEKTP M CIOXKEHHE CIEKTPAIBHBIX IIBETOB,
JUCIIEpCUsi CBETa, €CTECTBEHHas paJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa
U3JIy4EHHUs) 110 ONMMCAHUIO UX XApaKTEpHBIX CBOICTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOILUX
JaHHOE (pU3HUYECKOe SIBICHUE;

® pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SIBICHUH B OKpYXKarolleM Mupe (B TOM
yuciae (QU3MUecCKue SBJICHUS B NPUPOJAE: NMPUIMBBI U OTIUBBL, JBMKeHUE IulaHeT CoJIHEYHOH
CUCTEMBI, pPEAKTHMBHOE JBUXEHHE JKUBBIX OPraHW3MOB, BOCHPUSTHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHNE, CEICMUYECKNE BOJIHBI, I[yHaMH, 3X0, [[BETa T€Jl, ONTHYECKHE SBJICHUS B IPUPO/IE,
Ouonornyeckoe JAEWUCTBHE BHJIUMOIO, YIbTPa(HUOIETOBOIO W PEHTIEHOBCKOI'O H3IyYEeHHUH,
€CTEeCTBEHHBIN paJMOaKTHUBHBIN (OH, KOCMUYECKUE JIy4Hd, PaAHMOaKTUBHOE U3Ty4E€HUE MPUPOIHBIX
MUHEPAJIOB, AEUCTBUE PAJUOAKTUBHBIX M3ITyYEHUIN HAa OPraHu3M 4YeJOBEKa), IpU 3TOM NMEPEBOAUTH
MPAKTUYECKYIO 3a7jauy B Y4eOHYI0, BBIIENSATh CYIIECTBEHHbIE CBOWCTBA (MpU3HAKHU) (PU3HMUECKUX
SIBIICHUI;

® ONUCHIBATh W3YYEHHBIE CBOMCTBa Tell M (U3NYECKUE SBJICHUS, UCHOJB3Yys (PU3MUECKUe
BEJIMYMHBI (CPEAHsIsI U MTHOBEHHAsl CKOPOCTh Tejla NMPH HEPaBHOMEPHOM JIBUKEHUHU, YCKOPEHHE,
NepeMeLIEHNE, IyTh, YII0Basi CKOPOCTh, CUjla TPEHUS, CUJIA YIPYTOCTH, CHJIA TSDKECTH, YCKOPEHUE
CBOOOJHOIrO TMAaJeHHs, BeC Teja, HMMIIYJIbC Teja, HMIIYJIbC CHUJIBI, MeXaHHueckas paboTa u
MOIIIHOCTb, MMOTEHIIMATIbHAS HEPIUsl Teja, MOAHITOrO HaJ MOBEPXHOCTHIO 3€MJIH, MOTEHUIUATbHAS
DHEPrusl CXKATOM IPYKUHBI, KHHETHUYECKAsl DHEPrus, IOJIHAsg MEXaHWYecKas SHEprus, nepuoi u
qyacToTa KojeOaHHi, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETA, [TOKa3aTelb
MPEIOMJIEHUSI CPEeJibl), IPU OMUCAHHUM MPABUIBHO TPAKTOBATH (PU3UUECKHUM CMBICI HCIIOJIb3yEMbIX

BCJINYHH, 0003HaYEeHNsT U CNHUIIBI (i)I/ISI/I‘IeCKI/IX BCJIMYHUH, HAaXOJWUThH q)OpMy.]'IBI, CBA3BIBAIOIIIHEC



JaHHY!0 (U3NYECKYI0 BEJIUYMHY C JPYTMMH BEIMYMHAMH, CTPOUTh TpadUKH HM3Y4YEHHBIX
3aBUCHUMOCTEHN (PU3NYCCKUX BEITUIHH;

® XapaKTepH30BaTh CBOWCTBA Tell, (PU3UYECKUE SIBICHUS U MPOLIECCHI, UCIOJIB3Ys 3aKOH
COXpPAHEHHUSI SHEPTHH, 3aKOH BCEMHUPHOrO TATOTCHUS, MPUHLMUI CYNEPIO3UIUN CHJI, HPUHIIMII
OTHOCUTeNIbHOCTH [ anuesi, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA, 3aKOHBI OTPAKEHUS U
MPEIOMJICHUS CBETA, 3aKOHBI COXPAaHEHUs 3apsAJ0BOI0 U MACCOBOTO YHCEN MPH SACPHBIX PEAKIUIX,
Opu 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA U 3alHCHIBATh €ro MaTeMaTHYeCKOe
BBIPAKCHHE;

® O0BSCHATh (PU3UYECKUE TPOIECCHl U CBOWMCTBA TN, B TOM YHCJIC M B KOHTEKCTE CUTYyaIlHid
MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISABISATh MPUYMHHO--CIEJICTBEHHBIC CBSI3U, CTPOUTH
0o0BsicCHEHHE M3 2—3 JIOTMYECKHX IIIaroB C OMOpOM Ha 2—3 M3y4YEHHBIX CBOWMCTBA (PU3UUECKHX
ABIICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemiaTh pacuéTHbIe 3aJaud (OMHUPAIOLIUECS HA CHUCTEMY M3 2—3 ypaBHEHU), HCHOIb3Ys
3aKOHBI ¥ (OPMYIIbI, CBSI3bIBAIOLINE (PU3UYECKUE BEIMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3aJaud
3aIMCHIBATh KPATKOE YCIOBHE, BBIABIATH HEIOCTAIONIME WM W30BITOYHBIC JIaHHBIC, BBIOMPATH
3aKOHBI W (OPMYJBI, HEOOXOAMMBIC [UISI PEIICHUS, MPOBOAUTH pPACYETHI M  OIICHUBATH
PEATMCTUYHOCTD MOJTYYSHHOTO 3HAaYCHHS (PU3NUECKON BETUUYHHBI;

® pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPHU MOMOUIM (PU3UYECKUX METOJOB,
UCIIONIb3Ysl ONHUCAHME WCCIEAOBaHUS, BBIIEIATH MPOBEPSIEMOE MPEAMNOI0KEHUE, OLEHUBATDH
NPaBUJIBHOCTh TOPsIKA TPOBENCHMS] MCCIENIOBAaHUS, JIeJaTh BbIBOJbI, WHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUI U OTIBITOB;

® IPOBO/IUTH OIBITHI 1O HAONIOJIEHUI0 (UBUYECKUX SBIEHUN WM (U3MUYECKUX CBOMCTB TeIN
(u3yueHue BTOporo 3akoHa HpIOTOHaA, 3aKOHA COXpaHEHMsI SHEPruu, 3aBUCUMOCTb IEpHoja
Kosie0aHu# TPYKMHHOTO MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTMTYABl MallbIX KoJeOaHu#, MPSMOJIMHEHHOE paclpOCTpaHEHHE CBETa, PA3NOoKEHHE Oenoro
CBETa B CHEKTp, U3yYCHHE CBOWCTB M300pa’KE€HUS B IJIOCKOM 3€pKajieé M CBOWCTB M300pa’KeHUS
npeaMeTa B coOuparomiei JnH3e, HaOMI0/IeHUEe CIUIONTHBIX M JTMHEHYAThIX CIIEKTPOB W3IIYUCHHS):
CaMOCTOSITEIbHO COOMpPaTh YCTAHOBKY M3 M30BITOYHOTO HAaOOpa O0OpYIOBaHHS, OMUCHIBATH XOJ
OTIBITA M €T0 Pe3yNIbTaThl, GOPMYIUPOBATH BHIBOJIBI;

® IIPOBOJIUTH TIPU HEOOXOJIMMOCTH CEPHUIO MPSIMBIX U3MEPEHUH, OTPEIess CpeaHee 3HAUCHHE
u3MepsieMoil BeNMUYuHBI ((DOKYCHOE paccTOsHuE coOWparolleil JHMH3bI), 00OCHOBHIBATH BHIOOP
croco0a u3MepeHus (M3MEPUTEIHHOTO MPUO0pa);

® IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTEN (PU3NUECKHIX BETMYUH C UCIIOIB30BAHUEM TPSIMBIX

U3MEpEeHUil (3aBUCMMOCTh MYTH OT BPEMEHHM IPU PaBHOYCKOPEHHOM JIB)KEHUHM 0e3 HayalbHOMI



CKOpOCTH, Iepuojia KojeOaHUi MaTeMaTHYeCKOro MasTHUKA OT JJUHBI HUTH, 3aBUCUMOCTH YIia
OTpPaKEHHsI CBETa OT yIJIa TaJeHHs M yIJla MPeJOMJICHUs OT yIJia MaJACHUs): IJIAaHUPOBATh
UCCJIEJOBAaHUE, CaMOCTOSITEIbHO COOMpaTh YCTAHOBKY, (DMKCHPOBAaThb pe3yJbTaThl IOJYyYEHHOMN
3aBUCUMOCTH (PU3MUECKUX BEIMYUH B BUJE TaOIMIl U TpadUKOB, A€]aTh BBIBOABI 110 pe3yJbTaTaM
UCCIIC/I0BaHMS;

® [IPOBOJIUTH KOCBEHHbIE M3MEPEHUs (U3NYECKUX BEIMUYUH (CpPEeIHssI CKOPOCTh U YCKOPEHUE
TeJIa TMPH PAaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHUE CBOOOIHOTO MAACHHSA, KECTKOCTh MPYKUHBI,
KOO(QQHUIMUEHT TpPEeHHUS CKOJIbKCHHS, MEeXaHHuecKas paboTa M MOIIHOCTh, 4YacTOTa WU MEPUOJ
KoJIeOaHUH MaTeMaTHYEeCKOro U MPYKUHHOI'O MAATHUKOB, ONTHYECKasl Cuila COOMpAroLIel JIHH3bI,
palMOaKTUBHBIA (DOH): MIAHUPOBATh U3MEPEHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY WU
BBITOJIHATh M3MEPEHHS, CIEAYS MPEATIOKEHHON WHCTPYKIMH, BBIYUCIATh 3HAYCHHUE BEIMYMHBI U
AQHAJIM3UPOBAThH MOJTyYSHHBIE PE3YIbTATHI C YIETOM 3aJaHHOM IMOTPEITHOCTH U3MEPEHU;

e co0MI0AaTh MpaBUJIa TEXHUKHU 0€30I1aCHOCTHU IpU paboTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

® pa3IMyaTh OCHOBHBIE NPHU3HAKU M3YYEHHBIX (PU3MUYECKUX MOJeNed: MaTepuaibHas TOYKa,
a0CoIOTHO TBEPIOE TENO, TOYEUHBIH MCTOYHUK CBETA, Ty, TOHKas JIMH3A, IUIAaHETapHas MOJIEIb
aToMa, HyKJIOHHAsI MOJIeJIb aTOMHOTO SI/Ipa;

® XapaKTEepPH30BaTh MPUHIIMIIEI ACWCTBUS M3YYEHHBIX MPHOOPOB U TEXHHUUYECKUX YCTPOMCTB C
OMoOpoil Ha WX omnucaHus (B TOM YHCIE: CIUIOMETp, NATYUKH IIOJIOKEHHs, PACCTOSHHS U
YCKOPEHHs, paKkeTa, 9X0JI0T, OUKH, IEpUCKOII, (OTOAIIApaT, ONTHYECKHE CBETOBO/bI, CIIEKTPOCKOII,
J03UMeTp, Kamepa BuibcoHa), HCIONB3ys 3HaHMS O CBOMCTBaxX (U3MYECKUX SIBICHUH U
HeoOXxouMble (PU3HUECKHUE 3aKOHOMEPHOCTH;

® JICTI0JIB30BaTh CXEMbl U CXEMaTHYHbIE€ PUCYHKHM H3YYEHHBIX TEXHHUYECKUX YCTPOWCTB,
MU3MEPUTENBHBIX TIPUOOPOB M TEXHOJIOTUYECKHUX TPOILIECCOB MPH PEIICHUH Y4eOHO--TTPAKTHYECKHIX
3aJa4, ONTHUYECKHE CXEMbI I MOCTPOEHUs M300pa’keHHH B IUIOCKOM 3epKaje M coOuparomien
JMH3E;

® IPUBOJIUTH  HpUMEpPHl  (HAXOAWTh HHGOPMAIMIO O TMpUMepax) MHPAKTUYECKOTrO
UCIOJIb30BaHUs (PM3NYECKUX 3HAaHUHM B MOBCEAHEBHOM KMU3HHU JUI oOecrieueHus: 6e301acHOCTH MpU
oOpamnieHny ¢ MpUOOpaMu M TEXHUIECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3I0POBBS M COOJIOICHUS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPY)KAIOIIEH Cpefe;

® OCYIIECTBIATh TOUCK HWHPOpManuu  (U3NIECKOTO  coaepkaHuss B MHTepHere,
CaMOCTOSITENTEHO (OPMYJIHPYsT TIOUCKOBBIN 3aIpoC, HAXOIUTh MYTH ONPEACICHUS TOCTOBEPHOCTH

HOHy‘ICHHOﬁ I/IH(i)OpMaLII/II/I Ha OCHOBE UMEIOIINXCS 3HAHUI U JOIOJHUTEIbHBIX HNCTOYHUKOB,



® UICTIONIb30BaTh TIPHU BBIMIOJHEHUU Y4YEOHBIX 3aJaHUN HAyYHO--TIONYJSPHYIO JUTEPATypy
(U3HYECKOTO COJICPIKaHMs, CIIPABOYHBIC MaTepHAIIbI, pecypchl ceT MHTepHeT, BiajeTh npuémMamMu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus HHPOPMAIIMK U3 OJHON 3HAKOBOUM CHCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIC M YCTHBIE COOOIIEHUS Ha OCHOBE MH(pOpMamuu u3
HECKOJIBKUX HMCTOYHHKOB (DU3MUYECKOTO COJACPKAHMS, IYOJMYHO NPEACTABIATH PE3yIbTaThl
MPOSKTHOM WIIM UCCIIEIOBATEIbCKOM JEATSIILHOCTH, IPH 3TOM I'PAMOTHO MCIOJIb30BaTh N3YYCHHBIN
MOHSITHIHBIN anmapar u3y4aeMoro paszzenia (Gu3uku ¥ COMPOBOXKIATh BBHICTYIUICHHE TPE3CHTAIINCH

¢ y4€ToM 0COOEHHOCTEH ayIUTOPHH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosnuecTBo yacoB DJIeKTPOHHbIE
No HaumenoBanue K n (uudpoBsIc)
. pa3esioB U TeM OHTpO paxTid Hop «JleITeJIbHOCTD YYHUTEJIS ¢ Y4eTOM
n/n Bcero  JbHBIE ecKHe o0pa3oBaTejbHbIE .
NMPOrpamMmbl pabo4eii MporpaMMbl BOCITUTAHUS»
padoThI padoThI pecypcbl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
YCTaHaBJIMBATb JOBEPUTCILHBIC
OTHOLICHUS MCXK, HUTCICM U
1.1 Pusnka - Hayka o 2 0 0 bubmorexa LIOK 00yYarOIIUMHUCST I[gln}c,;::o&m FOIINX
' pupoze https:/m.edsoo.ru/7416194 Y ’ Y
TMMO3UTUBHOMY BOCIIPUATUIO YUAIIUMHUCA
TpeOOBaHMIA U IPOCHO yUUTEIs,
oOyX1aTh 00YJArOIINUXCs COOMIOAATh Ha
ypoKe
dusnyeckue bubmuorexa [HOK OOIIETIPUHSATHIC HOPMBI ITOBE/ICHHS,
1.2 2 0 1 _
BCITMYHHBI https://m.eds00.ru/7f416194 = mnpaBuia OOLICHHUS CO CTAPIIMMHU
(yuutensiMu) U CBEpCTHUKAMU
(oOyuarormumMucs);
MPpUBJICKATbH BHUMAHHC 06yqa}0mnxcsl K
13 EcrecTtBeHHOHAYUYHBIN 2 0 1 bu6mmoteka [IOK [ICHHOCTHOMY ACIEKTY M3y4aeMBIX Ha
' METO/ TTO3HAHMS https://m.eds00.ru/7f416194 | ypoke sIBIICHUA, IOHITHUH,
npueMoB
Htoro o pasneny 6

Pa3nes 2. [leppoHaya/ibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa

HHHIUHPOBATH 00YJArONUXCS K
00CYKIICHHIO,

21 CrpoeHue BemecTsa 1 0 0 bubnuotexa [JOK BBICKa3bIBAHHMIO CBOECTO MHEHWUSI,
https://m.eds00.ru/7f416194  BeIpabOTKE CBOETO K OTHOIICHUS 110
IIOBOAY II0JIy4aeMOM Ha YpOKe
COLMAJIbHO 3HAYMMOI HH(OpMAITHH,
- I[BI/I)KCHI/I? u Bubnmorexa [JOK MPHBJIEKATS BHHMAHHE 00yJaroIMXCst K
: B3aUMO/ICHCTBUE 2 0 1 00cyXx1aemMoii Ha ypoke HH()OpMAIInH,

JacTul BEIICCTBA

https://m.edso0.ru/7f416194

AKTUBU3allu1 IO3HaBaTEIIbHOMN
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2.3

ArperaTtHblie
COCTOSIHUSI BEIIECTBA

Hroro no pazgeny

Pasznen 3. /IBuskeHue U B3aUMoAelicTBUE

3.1

3.2

3.3

Mexanuueckoe
NBIDKEHUE

Huepnus, macca,
IUIOTHOCTH

Cumna. Bune! cun

5

14

TEJ

bu6nuoreka [IOK
https://m.edsoo.ru/7f416194

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

bu6mmoteka [IOK
https://m.edsoo.ru/7f416194

JCATCIIBHOCTHU 06y11a}01111/1xcs[;

moOy>X1aTh 00YJarOIKXCs COOMI0AATh Ha
ypoke

MPUHIUIE y9eOHOH AUCIMIUTNHEI 1
CaMOOpraHH3aLIH;

OpPTraHHU30BBIBATh PabOTy 00YUArOIINXCS C
COLMANFHO 3HAaUMMOH HH(popManueii mo
II0BOJly IIOJy4aeMOH Ha ypOKE COLUAIBHO
3HAYUMON UHPOPMAITIH —

00CYXI1aTh, BBICKa3bIBATh MHECHHUE;

Hcronb30BaTh BOCIUTATEIBHbIC
BO3MOYKHOCTH COJIepPKaHus y4eOHOTO
npeaMeTa uepes

JIEMOHCTPAIIUIO 00YYaOIIUMCS TIPUMEPOB
OTBETCTBEHHOT0, MPAYKIAHCKOTO
MOBEICHUS,

MIPOSIBJICHUSI YETIOBEKOIIOOUS 1
JI00POCEPICUHOCTH,

Hcnonp30BaTh BOCIIUTATEIbHBIE
BO3MOKHOCTHU

coJep)KaHus yIeOHOTo MpeaMeTa yepes
o100P COOTBETCTBYIOIINX TEKCTOB JUIS
YTEeHHS, 3aja4 JJIs

pelIeHus, TPOOJIEMHBIX CUTYallui JUIst
00CyXIeHHsI B KJ1acce;

Uroro no pazgeny

Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB

4.1

4.2

Hasnenue. [lepenaua
JIaBJICHUS TBEPIBIMU

TeIaMH, )KUAKOCTIMU
U ra3zaMu

JlaBiaeHne KUJKOCTH

21

bu6nuoreka [IOK
https://m.edsoo.ru/7f416194

but6mmoreka [IOK

ITpuMeHSITh Ha yPOKE HHTEPAKTUBHBIC
(hopMbI pabOTHI C 00YUAFOIIUMHUCS:
HUHTCIIICKTYAJIbHbIC UI'PEI,
CTUMYJTUPYIOIIHE MO3HABATEILHYIO
MOTHBAIMIO 00YUYarOIINXCS;

IIpuMeHATh Ha ypOKE NHTEPAKTUBHBIE
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https://m.edso0.ru/7f416194

(hopMBI pabOTHI C O0YJAFOIIIUMUCS:
JTIUCKYCCHU, KOTOPBIC TAIOT
00yJaronmMcs BO3MOXKHOCTh IPHOOPECTH
OTIBIT BEJICHUS] KOHCTPYKTUBHOTO
JMajora;

ITpuMeHSITh Ha yPOKE HHTEPAKTUBHBIC
(hopMBI pabOTHI C O0YJIAFOIIIUMUCS:

43 ATtMocdepHoe 6 bu6nmoreka [IOK BKITIOUCHHUE B YPOK UTPOBBIX
' JaBJICHUE https://m.edsoo.ru/7f416194 = npoueayp, KOTOPbIC TOMOTAIOT
MOICPKATH MOTUBALIMIO 00YUAIOIIUXCS K
MOJTYYEHUIO 3HAHUMH,
[TprMeHsTh Ha YPOKE HHTEPAKTHBHBIC
JleficTBYE KUAKOCTH 1 (hopMBI pabOTHI C 00YJIAFOIIIUMUCS:
) bubnmnoreka [HOK BKJIFOUEHHE B YPOK HIPOBBIX
4.4 ra3a Ha Nnorpy>xéHHoe 7 .
https://m.edso0.ru/7f416194  mpoueayp, KOTOPBIE IIOMOTAIOT
B HUX TCJTIO YCTaHOBIICHUIO JOOPOXKENATEIBHOM
aTMochepsl BO BpeMsl YPOKa;
Hroro no pazgeny 21

Pa3nea 5. PaGoTa m MOIIHOCTB. JHeprus

5.1

Pabora 1 MomtHOCTH

bu6nuoreka [IOK
https://m.edsoo.ru/7f416194

IIpuMeHATh Ha ypOKE NHTEPAKTUBHBIE
(hopMBbI pabOTHI C 00YUAFOIIUMHUCS:
JMIaKTHYECKHI Teartp, Te
MOJTyYCHHBIE HA YPOKE 3HAHUS
O6LIFpBIBaIOTCH B T€AaTPAJIbHBIX
MMOCTAHOBKaX;

5.2

5.3

[IpocTeie MEXaHU3MBI

Mexanuueckasa
SHEprus

bu6nuoreka [IOK
https://m.edsoo.ru/7f416194

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

[IpumeHsITh Ha ypOKE HHTEPAKTUBHBIE
(hopMBI paboTHI C 00YJIAFOIIIUMUCS:
rpynmnosas pabora wim padora B
napax, KOTOpbIE y4aT 00y4aronIuXxcs
KOMaHIHOH paboTe U B3aMMOJICHCTBHUIO C
JpyTUMHA

00y4aroMICS;

[TpuMeHsITh Ha ypOKE UHTEPAKTUBHBIE
(hopMbI pabOTHI C 00YUAFOIIUMHUCS:
BKJIIOYEHHUE B YPOK UTPOBBIX
MpoLEeyp, KOTOPbIe CHOCOOCTBYIOT
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HaJIaXXUBaHHIO ITO3UTUBHBIX
MEKJIMYHOCTHBIX OTHOIIICHUM B KJ1acce,

Hroro no pazueny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 4 12
YACOB 110 I[TPOTPAMME
8 KUIACC
KoanuyecTBO 4acoB DJIeKTPOHHBIE «/1eTeJIbHOCTD YYUTEJISl C Y4eTOM
No HanmenoBanue Koutpoa Mpakru (uudpoBbIe) paboueii NporpaMMbl BOCIIHTAHHS»
n/n PascIoB M TEM Bcero BHEBIC yecKue 06pa30BaTe.IIbele
HPOTPAMMEL padoThI padoThI pecypchl
Pa3nes 1. TenJioBble siBJIeHUs!
[IpumeHsTh Ha ypOKE UHTEPAKTUBHbIE
17 Crpocmen 7 0 o | Bubmorera LIOK N S ——
CBOIICTBA BEIIECTBA https://m.edsoo.ru/7f4181ce ’ ’
HAaCTOJIbHBIE UTPBI, POJIEBBIE UTPHI,
yueOHbIE IPOEKTHI,
OpPraHU30BBIBATH HIEPCTBO
MOTHBHPOBAaHHBIX 00YUYaIOLINXCS HAJ|
19 Temnosrbie 21 1 5 bu6mmoreka [IOK I;I;H};elgie(:?g:;irp;a}omee
MPOLECCHI https://m.edsoo.ru/7f4181ce ’ N
00yJaronmMcs COIMaIbHO 3HAYMMBIIH
OIIBIT COTPYAHUUYECTBA U B3aUMHOU
MTOMOIIIY;
Hroro no pazneny 28
Pa3nes 2. JinekTpuyecKkue H MATHUTHBIE SIBJICHUS
DnexTpuuecKue VMHULMUPOBATh U MOJAEPKUBATh
21 3apsaAbl. 7 0 1 bubnmoreka [JOK HCCIIEIOBATENBCKYIO €S TEbHOCTh
3apsKEHHBIE Tella https://m.edsoo.ru/7f4181ce = oOy4aromuxcs B paMKax peaqu3aiu
U UX

HUMU MHIAUBUAYAJIbHBIX U I'PYIIIIOBBIX
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B3alMOJICICTBUE

HCCIEA0BATCIILCKUX IIPOCKTOB

WHUIUHUPOBATh U MOAACPKUBATH
HCCICA0BATCIILCKYIO ACATCIBHOCTD
o6yqaroumxc;1 B paMKax pcajin3alnuu

29 [TocrossHHBIM 20 7 bubnuorexka [JOK VMU UHJIMBUAYAJIBHBIX U TPYHIIOBBIX
AIEKTPUIECKUIN TOK https://m.edsoo.ru/7f4181ce = wuccieI0BaTEIBCKUX MTPOCKTOB, YTO JACT
00yJaronuMcsi BO3MOKHOCTb
MpHUOOPECTH HABBIK T€HEPUPOBAHUS U
odopmiieHrs COOCTBEHHBIX UJICH,
WHUIUUPOBATH U MMOJJICP)KUBATh
HCCIIEIOBATENbCKYIO e TEIbHOCTh
00yJaroIuXcsi B paMKax pean3aiim
VMMU UHAUBUIYAJbHBIX U TPYIIIOBBIX
23 MarnuTHsble 6 15 bubnunoreka [JOK HCCJIEI0BATEIILCKUX IIPOEKTOB, YTO JaCT
SIBJICHUS https://m.edsoo.ru/7f4181ce  oOy4aromKUMCs BOZMOKHOCTh
MPUOOPECTH HABBIK ITYOJIUIHOTO
BBICTYIUICHUS TIEpe]l ayIMTOpUEH,
apryMEHTUPOBAHUS U OTCTAaUBaHUS
CBOEH TOYKH 3pECHUS
OpPTraHU30BBIBATH MIEPCTBO
IPYAUPOBAHHBIX O0YUAIONIMXCS HAT UX
24 DneKTpoMarHuTHas 4 0 bu6mmoreka [JOK HEYCIICBATOTIIMMA
' WHIYKIHUSA https://m.edsoo.ru/7f4181ce OAHOITTACCHUKAMH, AI0TCe .
00y4aroIuMCcs COMaTbHO 3HAYUMBIN
OTIBIT COTPYHHYECTBA ¥ B3AUMHOM
MTOMOIITH;
Wroro mo pazueny 37
PesepBHOe Bpemst 3
OBILEE KOJIMYECTBO
YACOBIIO 68 145

[TPOTPAMME
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9 KVIACC

Ne
n/n

Haumenosanue
pa3aesioB U TeM
NMPorpamMmbl

KoanuecTBo 4acoB

KonTpoan
Bcero HbIe
padoThI

HpakTn4
ecKue
padoThI

DJIEeKTPOHHBIE
(undposbie)
o0pa3oBaTejibHbIE

pecypchl

«/leITEILHOCTD YUUTEJIA C y4€TOM
pabGoyeii MporpaMMsbl BOCIIMTAHMUSD)

Pa3zgen 1. Mexann4deckue siBJIeHUSA

11

1.2

Mexanudeckoe
IBIDKEHHUE U
CHOCOOBI €10
OIMCaHM

BzaumoaerictBue
Tel

10 0

20 1

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

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6

MHULMUPOBATh U MOJJIEP/KIBATh
HCCIIEI0BATEIbCKYIO JESITEIbHOCTD
00y4aroIuXxcs B paMKax peajn3alnuu
MMH UHIUBHUIyaJIbHbBIX U TPYIIIOBBIX
HCCJIEIOBATEIbCKUX IPOEKTOB, YTO
JlacT 00y4aroIuMCsi BO3MOKHOCTb
IPUOOPECTU HaBBIK
CaMOCTOSITENILHOTO

pelIeHUs] TEOPETUUECKOM POOIIEMBI,

HHUIUHUPOBATH U IMOAACPKUBATH
HCCIIEIOBATENBCKYIO ACSITENIbHOCTD
00yJaromuxcsi B paMKax pean3aiuu
UMU UHAUBHUIYATbHBIX U TPYIIOBBIX
HCCIICIOBATEIILCKUAX TIPOCKTOB, YTO
JACT 00YyYaroIMMCsi BO3MOYXKHOCTh
MIPUOOPECTH HABBIK YBAXKUTEIBHOTO
OTHOIICHHUSI K UyKUM UIEsIM,
odopMIIEHHBIM B paboTax

JIPYTHUX UCCIIeJIoBaTeNeH,

1.3

3aKOHBI
COXpaHEHUs

10 0

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6

MHUIMMPOBATh U OIEPKUBATD
HCCIIEJOBATEIbCKYIO IS TETbHOCTh
00yyYaromuxcs B paMKax peajn3aluu
VMU HHIWBHUTyaTbHBIX U TPYITIOBBIX
HCCIIEI0BATEIBCKUX MTPOEKTOB, YTO
JacT 00ydJaroImuMcs BO3MOXKHOCTb
nproOpecTH HaBbIK



https://m.edsoo.ru/7f41a4a6
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CaMOCTOSITENILHOTO PELICHHS
TEOPETUYECKON MTPOOIIEMBI, HABBIK
reHepupoOBaHus U opopmIIeHUs
COOCTBEHHBIX HMJI€H, HABBIK
YBaXXUTEILHOTO OTHOILIEHUS K
qyKUM HJIesM, 0(DOPMIIEHHBIM B
paboTax qpyrux uccieaoBaTenei,
HAaBBIK IMYOJIMYHOTO BBICTYIICHUS
nepes ayauTopue,
apryMEHTUPOBAHUS U OTCTaUBAHUS
CBOCH TOYKH 3PECHHUS

Hroro no pasaciny

40

Pa3zgen 2. Mexanndeckue KoJ1e0anusa u

BOJIHbI

Peaim3oBbIBaTH BOCITUTATEIIBHBIC
BO3MOXHOCTH B PA3JIMYHBIX BUAAX
JESITEITbHOCTH 00YUYaIOIIUXCSI CO
CJIOBECHOM (3HAKOBOI) OCHOBOM:

Mexanunueckue bubmuorexa [HOK
2.1 7 0 3 caMoCTOsITeNbHAs
KoseOaHus https://m.edsoo.ru/7f41a4a6
pabota ¢ yueOHUKOM, paboTa ¢
Hay4HO-TIOIYJIIPHOM JINTEpaTypoil,
0oTOOp M CpaBHEHUE MaTepuaa Io
HECKOJIbKUM MCTOYHHUKAM.
Peann3oBbIBaTh BOCIUTATEIbHBIE
BO3MOKHOCTH B Pa3IN4HbIX BUIAX
29 Mexanuueckue 8 1 3 bu6muoreka [JOK JIeSITEIBHOCTH 00Y4aroIuXcs Co
BOJIHBL. 3BYK https://m.edsoo.ru/7f41a4a6  ciaoBecHOi (3HAKOBOI) OCHOBOIA:
CIIyLIAHUE W aHAJIU3 BBICTYIUICHUU
CBOMX TOBapHULIEH,
Hroro no pazgeny 15

Pa3nen 3. DieKTpoMarHuTHoOE MoJie U 3

JICKTPOMATrHUTHbLIC BOJIHBI

DNeKTpOMarHuTHOE
3.1 OJIE U
AIIEKTPOMArHUTHBIC

6

0

2

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6

Peann3oBBIBaTh BOCIIMTATEILHBIC
BO3MOXHOCTH B PAa3JIMYHBIX BUAAX
JCATCIIbHOCTH 06yqa10m1/1xc;1 Ha
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BOJIHBI

OCHOBE BOCIIPUSATHUS JIIEMEHTOB
JIEVCTBUTEIIBHOCTH:

HaOJI0/IeHUE 32 IEMOHCTPALUSIMU
YUUTEISI, IPOCMOTP

y4eOHBIX (PUITHMOB,

Hroro no pazueny 6
Pa3gen 4. CBeToBbIe IBJICHUSA
Peanu3oBbiBaTh BOCHIUTATEIbHBIC
BO3MOKHOCTH B
3aKOHBI
bubnuorexa [HOK Pa3IMYHBIX BUAAX IEATEIbHOCTH
4.1 pacrpocTpaHeHHs 6 ,
cBoTa https://m.edsoo.ru/7f4la4a6  oOy4aromMxcsi Ha OCHOBE
BOCHIPUATHUS FJIEMEHTOB
JIEUCTBUTEIIBHOCTH:
Peanu3oBbiBaTh BOCIUTATENIbHBIC
BO3MOXXHOCTH B Pa3JIUYHBIX BUJIAX
JIeATETLHOCTH O0YJAIOIINXCSI CO
CJIOBECHOM (3HAKOBOI) OCHOBOM:
JIuH3BI 1
bubmuorexa [JOK BBIBOJIBI U
4.2 ONTHYECKHUE 6 .
HOHGODLL https://m.edsoo.ru/7f41a4a6  moka3aTenbcTBO GOPMYII, aHATU3
pHOOp dbopMyI, pelieHre TeKCTOBBIX
KOJTMYECTBEHHBIX U KAU€CTBEHHBIX
3a/1a4, BBIMOJHEHUE 3a/IaHU 110
pa3rpaHUYCHUIO MIOHATUH.
Peanu3oBbiBaTh BOCIUTATEIbHBIC
BO3MOKHOCTH B Pa3IN4HbIX BUIAX
Paznoxenue
bu6nuoreka [IOK JIeATeTLHOCTH, O0yJarOIINXCS CO
4.3 Oemnoro cera B 3 _ . . o
CIeKT https://m.edsoo.ru/7f41a4a6  cioBecHOi (3HAKOBOI) OCHOBOIA:
P cucTeMaTu3aIus yaeoHoTo
Marepuana.
Hroro no pazgeny 15
Pa3nen 5. KBanTOBBIC SIBJICHUSA
51 Hcenyckanue u 4 bu6muoreka [IOK Peanu3oBbIBaTh BOCIIUTATEIILHbBIE

IIOTJIOICHUE CBETA

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

BO3MOXHOCTH B PAa3JIMYHBIX BUAAX
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aTOMOM

Ctpoenue
aTOMHOTO spa

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6

JeATEIIbHOCTH 00yJatonIUXCsl Ha
OCHOBE BOCTIPUSITHSI 3JIEMEHTOB
JCWCTBUTEIBHOCTH: aHAJIH3
POOJIEMHBIX CUTYaIUH.

[IpoekTupoBaTh CUTyallUH U
coOBITHSI, pa3BUBAIOIIINE
YMOIMOHAITBHO-TICHHOCTHYIO chepy
obOyyJaromerocs

5.3 SnepHble peakuu

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

[TpoekTHpOBaTh CUTYAIIMU U
COOBITHSI, PA3BUBAOIINE KYIbTYPY
NePE)KUBAHUHN M IIEHHOCTHBIC
OpHEHTAIUN

pebeHka

Hroro no pasaciny

17

Pasnen 6. [loBTOpUTEIbHO-00001IAI0IINIT MOAYJIb

[ToBTOpeHue n
000011IEHNE

6.1 CoJIepXaHus Kypca
¢du3uku 3a 7-9
KJ1acc

Hroro no pazneny
OBUIEE KOJIMYECTBO

YACOB IIO0
[NPOTPAMME

102

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

Opraau30BbIBaTh IJ1s1 00YJAIOIINXCS
CUTYallMi KOHTPOJIS U OLIEHKHU (KaK
y4eOHBIX JOCTH)KEHUI OTMETKaMH,
TaK 1 MOpPaJbHBIX, HDAaBCTBEHHBIX,
IpaX/1aHCKUX MOCTYIKOB)
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MHPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» ®usuka, 7 xnacc/ [epeimkua A.B., O01mecTBoO ¢ OorpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAY»; AxninonepHoe oobmectBo «M3narensctBo «IIpocBenenner

» dusuka, 8 xkiacc/ [epeimkua A.B., O01mecTBo ¢ OorpaHUYEHHON OTBETCTBEHHOCTHIO
«AIPODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBerenne»

» ®usuka, 9 xknacc/ [lepsimkun A.B., ['yrauk E.M., O0miecTBo ¢ orpaHu4eHHON

OTBETCTBEHHOCTHIO «/IPODAY»; Akumoneproe obmiectBo «M3narensctBo «IIpocBenienne»

COopHuk 3a1a4 o ¢pusuke, 7-i,8-i1,9-it kinacc/[1€ppimkun A.B., U3narenscTBo "Dx3ameH"

METOAUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA
[Toypounsie pa3pabotku no ¢usuke, 7 knacc/I[lonsuckuit C.E., Mocksa "BAKO"
8 knacc/Bonkos B.A., Mocka"BAKQO"

Ypoku pusuku B 9-m knacce/Cemke A.U., Spocnasns "Akagemus pa3putus”

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/

https://www.yaklass.ru/
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