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HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypoBHE OCHOBHOTO OOLIET0 0Opa3oBaHUsI COCTaBJIEHA Ha OCHOBE
MOJIOKEHU U TpeOOBaHMU K pe3yiapTaTaM OCBOEHHMS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTelbHOM mporpamMmsbl, npeacTtaBieHHbx B DI'OC 000, a takke ¢ yu€rtom QenepanbHO
paboueii mporpammbl BociTanus U KoHnenmmu npenogaBanus yaeOHoro npeamera «Duznkay.
Copeprxanue mporpamMMsl 1o (pu3uke HampaBiIeHO HAa (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH OOYYalOIIUXCS W OPraHM3ALMUI0 U3ydeHHs (PU3MKH Ha NEATEIbHOCTHOW OCHOBE. B
nporpaMme 1O (HU3UKE YUUTHIBAIOTCS BO3MOXKHOCTH YUEOHOTO TMpenMeTa B pealn3ainuu
tpeboBannii ®PI'OC OOO K MJIaHUPYEeMBIM JMYHOCTHBIM M METAalpeJMETHBIM pe3yJbTaTaM
o0yueHus, a TaKKe MEXIPEIMETHBIE CBS3H €CTECTBEHHO-HAYUYHBIX YU€OHBIX ITPEIMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMUsI.
[Iporpamma mo (¢u3MKe yCTaHaBIMBAECT paclpejaeieHre y4yeOHOro marepuana Mo ToJam
obyuenuss (o Kiaccam), TMpearaeT MPUMEPHYIO IOCIEI0BATEIbHOCTh H3YYCHHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHSI MPEJAMETHOTO COJIEp’KaHUS U y4ETE BO3PACTHBIX OCOOEHHOCTEH
00yJaronuxcs.
[Iporpamma no ¢usuke pazpaboTaHa ¢ LEIbI0 OKa3aHHUSI METOINYECKON OMOIIH YUUTEIIO B
co3aHuu paboyel mporpaMMBbl 10 y4eOHOMY MIPEIMETY.
Oduznka SBISIETCS CUCTEMOOOPA3yIOLUUM Ui €CTECTBEHHO-HAYYHbIX YYEOHBIX MPEAMETOB,
MOCKOJIbKY (U3WYECKUE 3aKOHBI JIS)KaT B OCHOBE IPOIIECCOB M SIBICHUN, M3y4aeMbIX XUMUEH,
ouosorueit, actpoHomued u ¢uznyecKkoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, NpeNoCTaBiseT HauOoJsiee sICHble 00paslibl TNPUMEHEHHs] HayyHOTO MeEToja
MO3HAHUS, TO €CTh CII0co0a MOTy4eHUs JOCTOBEPHBIX 3HAHUN O MUPE.
Onna w3 THaBHBIX 3a7a4 (U3MUECKOTO 00pa3oBaHHS B CTPYKType 0OIIero ooOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUHM €CTECTBEHHO-HAy4YHON TpaMOTHOCTM U UHTEpeca K Hayke Yy
00yJaronuxcs.
WN3yuenne ¢u3ukm Ha 0a30BOM ypOBHE MpeAnojaraeT OBJaJCHHE CIEAYIOIUMU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYYHYIO IPAMOTHOCTD:
® Hay4yHO OOBSCHSTDH SIBIICHUS;
® OLIGHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHMUS;
® UHTEPHPETUPOBATH JAHHBIE M HCIOJB30BaTh HAYYHBIE [[OKA3aTelIbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henu wusydeHus ¢GU3MKH Ha YpOBHE OCHOBHOTO 0O0IEro oOpa3oBaHMsI OMpEIeNieHbl B
Konuenuuu npenoaaBanust yueOHoro mnpeamera «@Du3nka» B 00pa3oBaTeIbHBIX OPraHU3ALMIX
Poccuiickoit @expepanuu, pealu3ylOIMIMX OCHOBHBIE 0OIIe00pa3oBaTeIbHble POTPaAMMBbIL,
yrBepxkI€HHONW pemenruemM Komiernn MunucrepcrBa npocsemenuss Poccuiickoit Pepepaunn
(mpotokomn ot 3 nekadbpst 2019 r. Ne [TIK-48H).
Heaun n3dyyeHus Gpu3nKu:
e MnpuoOpeTeHrne UHTepeca U CTPEeMJICHHUS 00yUJaloUUXCs K HAYYHOMY U3YYEHHUIO TPUPO/IBI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEI;

® Dpa3BUTHE TMPEJCTABICHUMA O HAyYHOM METOJIeé TO3HaHUS M  (QOPMHUPOBaHUE
HCCIIEIOBATENIBCKOIO OTHOLIEHMSI K OKPYXKAIOIINM SIBJICHHSIM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ylbTaTa M3y4€HHs OCHOB CTPOCHHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKHY;

e (opMupoBaHHE NPEACTaBICHUN O POAM (U3MKU U PA3BUTUS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU ¥ TEXHOJOTHUH;

® Dpa3BUTHE TMPEICTABICHUA O BO3MOXHBIX cdepax Oyaymeil mnpodeccuoHaIbHON
NeATeIbHOCTH, CBSI3aHHOM C (PU3MKOHM, MOATOTOBKA K JalibHEiIeMy oOy4eHHIO B 3TOM
HaIpaBJICHUU.

JlocTikeHre HSTUX IeJed mnporpaMMbel MO (uU3MKe HAa YpOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus 00eCHIeUnBaCTCS PELICHUEM CIICAYIOIINX 3a1a4:



e npuoOpeTeHue 3HAHUN O JAUCKPETHOM CTPOCHUU BEIECTBA, O MEXaHMYECKHX, TEIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX I KBAHTOBBIX SBJICHUSAX;

e npuoOpeTeHNe YMEHUN OMUCHIBATH U OOBACHATH (PU3MUYECKHE SBJICHHUS C UCTIOIb30BaHUEM
MOJIYYCHHBIX 3HAHUI;

® OCBOGHHE METOJIOB pEHICHUS MPOCTEHUIINX PpacdYETHBIX 3a4a4 C HCIOJIb30BAHUEM
(bU3NIECKUX MOIETICH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

® pa3BUTHE YMECHHUU HAOIIOIATh MPUPOIHBIC SBJICHUS U BBITIOJIHATH ONBITHI, Ja0OpaTOPHbIE
paboOTBl W DKCIEPHUMEHTAIbHBIC HWCCIECAOBAHUS C WCIOJBb30BAaHUEM H3MEPHUTEIbHBIX
npubopoB;

e OCBOGHHE MNPHUEMOB pPabOTHl ¢ HWHPOpPManued (UIUIECKOTO COACP)KAHUS, BKIIOYAs
WHPOPMAIIMIO O COBPEMEHHBIX JIOCTHKEHUSAX (U3WKH, aHaIM3 H KPUTHYECKOE
OlleHMBaHME UH(OpPMaLINY;

® 3HAKOMCTBO CO cepamu Mpo(eCCUOHATBEHON ACSITENIHHOCTH, CBI3aHHBIMU C (PU3UKOM, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTIKEHHUAX (PU3MUECKON HAYKH.

Ha uzyuenue ¢usuku (6a30BbI YpOBEHb) Ha ypOBHE OCHOBHOTO 0OOIIero oOpa3oBaHUA
oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 daca B Hezeno), B 8 kinacce — 68 yacos (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEINIO).

[Ipennaraemselii B nporpamme no ¢pu3MKe nepedyeHb J1adopaTOpHbIX paboT U OMBITOB HOCUT
peKOMeHAaTENbHBIA XapaKTep, YYUTEINb JeNIaeT BHIOOP MpoBeIeH!s 1a00paTOPHBIX padOT U OIBITOB
C Y4€TOM MHAMBHUAYAJIbHBIX OCOOCHHOCTEN O0YyJaroIMXcs, CIHUCKa 3KCIEPUMEHTANIbHBIX 3aJJaHHi,
IIpeUIaraéMblX B paMKaxX OCHOBHOT'O TOCY/IapCTBEHHOTO YK3aMEHa 10 (PHU3HKE.

COJEP)KAHUE OBYYEHUA

7 KJIACC

Pa3znen 1. ®usuka u €€ posib B NO3HAHUM OKPY:KAIOLIEr0 MUPA.

®uszuka — Hayka O npupoje. SBieHus npupoipl. Ousznueckue SABICHUS: MEXaHUYECKHE,
TEIUIOBBIE, JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusndeckue BenuuuHbl. M3mepenwe ¢Gu3myeckux BenuuyuH. Dusnyeckue mpuOOPEHI.
[TorpenHocTs 3MepeHuil. MexayHapoHas CUCTEMA €IUHUII.

Kak ¢usmka m apyrue ecrecTBEHHbIE HAayKd H3Y4arT npupoay. EcrecTBeHHO-HaydHBIN
METO/I TO3HAHMs: HaONIO/IeHHWe, TOCTAaHOBKAa HAYYHOTO BOIPOCA, BBIABWIKEHHE THUIIOTES,
AKCIIEPUMEHT TI0 TIPOBEPKE TUIOTE3, 00bSICHEHUE HAOII01aeMoro sBiieHus. Onucanue pu3ndecKux
SIBJICHUM C OMOILIbIO MOJIEIICH.

Hemoncmpauuu.

1. MexaHuueckue, TeIJIOBbIC, SJIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usnueckue MpUOOPHI U MpoOIeAypa MPSIMBIX H3MEPEHHM aHaJOrOBbIM U HUGPOBHIM

puOOpPOM.

Jlabopamopusie pabomot u onvimol.

Omnpenenenre 1EHbI JENEHUs KA H3MEPUTEIBHOTO Tpudopa.
N3mepenue paccTossHUiA.
N3mepenune 00bEMa KUAKOCTH U TBEPJIOTO TeTA.
Ornpeznenenue pa3MepoB MAJIbIX TEJ.
N3mepenue TemmepaTypbl MpU TMOMOIIM JKMJIKOCTHOIO TEpPMOMETpa M JaTuydKa
TEMIIepaTyphbl.
6. IlpoBeneHue wuccieOBaHUA [0 NPOBEPKE THUIOTE3bl: JAJbHOCTh TOJIETA IIapHKa,
MYIEHHOTO TOPU30HTAIBHO, TeM OOJIbINe, YeM OOJIbIIIE BHICOTA MyCKa.

Paspean 2. IlepBoHavyanbHbIe CBeJIeHUS] 0 CTPOEHUM BeleCTBA.

CrtpoeHue BelecTBa: aToMbl U MOJIEKYIIbI, X pa3Mepbl. ONbIThI, JOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHE BEIIECTBA.
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JlBuxenue wyactull BemiecTBa. CBs3b CKOPOCTH JBMXKEHMSI YacTHIL € TEMIIEPaTypOM.
BbpoynoBckoe nBmwxeHue, auddys3us. B3aumoneicTBHE YacTHIl BEUISCTBA: MPUTSHKCHHE U
OTTAJIKUBAHUE.

ArperaTHble  COCTOSIHMSI ~ BELIECTBA: CTPOEHUE TIa30B, JKUAKOCTEH M TBEPABIX
(KpucTa/iMueckux) Tesi. B3auMoCBs3b MEXAY CBOWCTBAMH BELIECTB B PAa3HBIX arperaTtHbIX
COCTOSIHUSIX U X aTOMHO-MOJICKYIISIPHBIM cTpoeHHeM. OCOOCHHOCTH arperaTHbIX COCTOSTHHM BOJIBI.

Jemoncmpayuu.

1. HaOGmroneHnne OpOyHOBCKOTO JBMKEHHUSL.

2. HaGmronenue nuddys3un.

3. HaOmronenue sBICHUH, OOBSICHSIOMIUXCS NPUTSDKCHHEM WIM OTTAJIKUBAHUEM YaCTHIL

BEIECTBA.

Jlabopamopusvie pabomot u onvimel.

1. Ormenka quameTpa aToMa METOJIOM PAZIOB (C UCTONb30BaHUEM doTorpaduii).

2. OneITHI 110 HAOIOJIEHUIO TETNIOBOTO PACIIMPEHUSI TA30B.

3. OmnbIThl O OOHAPYXKEHUIO AEUCTBUS CUIT MOJIEKYJISPHOTO MPUTSKEHUS.

Paznen 3. /IBuikenune u B3aumMojieiicTBue Tel.

Mexannyeckoe aBuxeHue. PaBHomepHoe U HepaBHOMepHOe JBuxkeHne. Ckopocts. CpeaHsis
CKOPOCThH MPY HEPABHOMEPHOM JIBIKCHHUH. PacuéTt myTH U BpeMeHH JIBIKECHUS.

SlBnenne wuHepuuu. 3aKOH WHEpUMHU. B3aumoaelcTBHE TeN KakK MpUYMHA HW3MEHEHUS
CKOPOCTH JBMIKEHHUs Tel. Macca kak Mmepa uHepTHocTu Tena. IlnotHocTh BemiectBa. CBA3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYII B €JMHHIIE 00bEMa BELIECTBA.

Cuita Kak XapakTepUCTHKa B3auMoieicTBHs Tes. Cuia ynpyrocty 1 3akoH ['yka. M3mepenne
CWJIBI C TOMOIIBIO TUHAMOMETpA. fIBJIIEHHE TATOTEHHS M cuila TskecTh. CHila TSKECTH Ha JPYrux
manerax. Bec tema. Heecomocth. CloK€HHME CHIJI, HANpPaBJCHHBIX IO OJHOW MPAMOM.
PaBHonelictByromas cui. Cuiia TpeHusi. TpeHHe CKOJIbKEHUS U TpeHHE Mokosi. TpeHue B mpupoe
U TEXHUKE.

Hemoncmpayuu.

Habmonenne MexaHu4ecKoro IBHKEHHS Tela.
N3mepenune ckopocTy NpsSMOJIMHENHOTO IBUKEHHS.
Habntonenue siBjaeHMs] HHEPIUH.
Habmonenue n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUH TETI.
CpaBHEHME MacC 10 B3aUMOJECICTBUIO TEIL.
CrnoxeHue cuil, HalpaBJIEHHBIX 110 OJIHOM IPSIMOM.
]Iaﬁopamopubte pabomot u onvimul.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JBIDKEHHUS (IIapuKa B JKUAKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOUIIS U TaK Jaiee).
2. OmpeneneHue cpeiHE CKOPOCTU CKOJbKEHHA Opycka WM IIapuKa IO HaKIOHHOMN
IJIOCKOCTH.
Ornpeznenenre MI0THOCTU TBEPAOTO TeENa.
4. OnbIThl, NEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTskeHus (medopmarmu) MPYKUHBI OT
MIPUIIOKEHHOM CHUJIBI.
5. OneIThl, 1EMOHCTPUPYIOLIME 3aBHCUMOCTb CUJIbI TPEHHSI CKOJIBKEHMSI OT Beca Tena u
XapaKTepa CONMPUKACAIOIINXCSA TOBEPXHOCTEH.

Paznen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEN U ra3oB.

HaBnenne. CrocoObl YMEHBIICHUS U yBENWYeHHs JaBieHus. J[aBneHue rasza. 3aBUCUMOCTh
JaBJIeHUA ra3a oT 00béMa, TeMrieparypsl. [lepenaua naBneHus: TBEPABIMU TellaMU, KUIKOCTSIMH U
razamu. 3akoH [lackana. [lHeBMaTMyeckue MalIuHbL. 3aBUCHUMOCTb JaBJIEHUS KUIAKOCTH OT
riyounsl. ['uapocratnyeckuii mapagokc. CooOraromuecs cocyabl. [ uapaBnuyeckine MEXaHu3MBbI.

Atmocdepa 3emnu u arMmocdepHoe naaBieHue. [IpUUMHBI CylIeCTBOBaHUS BO3YIIHOMN
obomoukn 3emnu. OmbiT Toppuuennu. M3mepenue atMocdhepHOTO [aBlIeHHUS. 3aBUCHMOCTH
aTMoc(epHOTro JaBIEHUS OT BBICOTHI HaJ ypoBHEM Mopsi. [Ipubops! s u3mepeHus aTMoCepHOTO
JTaBJICHUSL.
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JleficTBHE >KUIKOCTH M raza Ha MOTPYKEHHOE B HUX TeJo. BrlTankuBaromas (apxumenoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Jemoncmpayuu.
3aBUCUMOCTD JABJICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBineHUs )KUIKOCTBIO U Fa30M.
Coobmarommecs: CoCypl.
I'mppasinnueckuii npecc.
[IposiBnenue neicTBUs aTMOC(HEPHOTO AABJICHHUS.
3aBHCHMOCTD BBITAIIKHBAIOIIECH CHIIBI OT 00bEMa NOTPYKEHHON YaCTH TeJla U IUIOTHOCTH
KHUJIKOCTH.
PaBeHCTBO BBITATKUBAIONIEH CHJIbI BECY BHITECHEHHOM KUIKOCTH.
8. VYcnoBue maBaHus TeN: IUIABaHUE WM MOTPYKEHHUE TEJI B 3aBUCUMOCTH OT COOTHOIICHMS
IUTOTHOCTEW TeJIa U )KUIKOCTH.
Jlabopamopuovie padomot u onvimel.
1. HccnenoBaHue 3aBHCHUMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYKEHHOW B JKHUIKOCTb
YacTH TeJa.
2. OmnpeneneHue BBITAJIKABAKOUIEH CWIIBL, JEHCTBYIOIIEHM Ha TEJO, MOTPYKEHHOE B
KHUJIKOCTb.
3. IlpoBepka HE3aBUCUMOCTH BBITAIKWBAIOIIECH CHUJIbI, IEHCTBYIOIIECH HA TEJIO B JKHIAKOCTH,
OT Macchl Tena.
4. OnbIThl, JEMOHCTPUPYIOLIAE 3aBUCHUMOCTH BBITAIKMBAIOIIEH CHJIBI, JIEUCTBYIONIEH Ha
TEJNO B KUJAKOCTH, OT 00b€Ma MOTpyKEHHON B >KHJIKOCTh YaCTH Tejla U OT IUIOTHOCTH
KUJKOCTH.
5. KoHcTpympoBaHue apeoMerpa WIM KOHCTPYMPOBAHHE JIOJKM W OIpelIeiIeHue e€
TPy30MOABEMHOCTH.

Pa3znen 5. Pabora 1 MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MOIIIHOCTS.

[IpocThie MexaHU3MBI: pbluar, O6J0K, HAaKJIOHHAs IUIOCKOCTh. [IpaBuiio paBHOBecHs phluara.
[IpumeHeHue mpaBmiia paBHOBECHS pblyara K 0J10Ky. «3o0si0Toe mpasmio» Mexanuku. KITJ] mpocTsix
MexaHu3MoB. [IpocTbie MeXaHU3MBbI B OBITY U TEXHHKE.

Mexanuueckasi sHeprusa. Kunernueckas u noreHuuanbHas 3Heprus. lIpeBpaiienue omgHoOro
BH/Ia MEXaHUYECKOM SHEPIUU B IPYroi. 3aKOH COXPAaHEHHUS SJHEPTUU B MEXAHUKE.

emoncmpayuu.

1. IIpumepbl IpPOCTHIX MEXAaHU3MOB.

Jlabopamopnuie pabomel u onvimel.

1. Ompenenenne pabOThl CHIBI TpPEHUS TMPH PABHOMEPHOM [JBWKCHHHM Tella IO

TOPU30HTAJIBHOM TTOBEPXHOCTH.

2. HccnenoBaHue yclIOBUI paBHOBECHS pblyara.

3. WNsmepenue KIIJI HakIOHHOM MJIOCKOCTH.

4. W3yuyeHue 3aKOHA COXPAHEHUS] MEXAHUYECKOU SHEPIUH.

8 KVIACC
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Pa3pgen 6. TentoBhIe iBJIeHHS.

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOpUU CTPOEHHUs BellecTBa. Macca u
pa3Mepbl  aTOMOB W MOJIeKyld.  ONbIThl, TNOATBEPKIAIOLIME  OCHOBHBIE  IOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHHU.

Mopenu TBEPIOTO, KUAKOTO U Ta3000pa3HOrO COCTOSHUHN BellecTBa. Kpucramnmdeckue u
amop¢dHbie Tena. OObSICHEHNE CBOMCTB Ta30B, KUAKOCTEH M TBEPIBIX TNl HA OCHOBE MOJOXKEHUI
MOJIEKYJIIPHO--KUHETUUECKOW Teopur. (CMayuMBaHMEe M KaNWUISIpHbIE SBJICHUS. TerioBoe
pacLIUPEHUE U CHKATHUE.



Temneparypa. CBsA3b TeMmmepaTypbl CO CKOPOCTBbIO TEIJIOBOIO JBM)KEHMSI YACTHIL.
Buytpennss sHeprus. CriocoObl M3MEHEHUsI BHYTPEHHEN SHEPruu: TEIUIoNepeaaya U COBEPILIECHNE
paboTbl. Bujipl Temonepenauu: TEMIONPOBOIHOCT, KOHBEKIUS, U3TyYCHHUE.

KomnuectBo TemnoTel. YaenbHas TEMIOEMKOCTh BellecTBa. TemaooOMEH U TemIoBOe
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lnmaBieHue M OTBEpAEBaHME KPUCTANIMYECKUX
BEIIECTB. YJenbHass TemioTa I1uUiaBieHus. I[lapooOpasoBanume u koHaeHcanus. lcnapenwue.
Kunenue. VYnenbHas temnora mnapooOpa3oBaHMs. 3aBHCHUMOCTb TEMIIEPATypbl KWUIIEHUS OT
aTMOC(EpHOTO JTaBICHHUS.

BrnaxnocTs Bo3ayxa.

OHeprus ToIIMBa. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[Ipunnunsr pabGotel  TemnoBbix apurateneid KIIJ[ TemoBoro nBurartens. TeruioBble
JIBUTATEJIH U 3aIIATA OKPYKAIOIIEH CPEbI.

3aKoH COXpaHEHMs U MPEBPALLEHUs] JHEPTUH B TEIUIOBBIX IIpOLEccaXx.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO IBHYKEHUS.
Ha6mronenue auddysuu.
Habnonenue siBjaeHU cMauylBaHUS ¥ KaWJUTSIPHBIX SIBJICHUH.
Habntoienue TemnoBoro paciupeHus Tei.
W3menenue naBieHus ra3a npyu U3MEeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuna n3mMepeHus: TeMepaTypsbl.
Buael Tenonepenayu.
OxnaxxJieHue Npu COBEPLICHUH PaOOTHI.
Harpesanue npu coBepiieHUN padOThl BHEUTHUMH CHUIIaAMH.
. CpaBHEHHE TEIUTIOEMKOCTEN PA3IMYHbBIX BEUIECTB.
. HaGmroneuue xumnenus.
. Habnionenue nocrosiHCTBa TEMIIEpaTyphl MPU TUIaBICHUU.
13. Moenu TEIUIOBEIX ABUTATEIIEN.
Jlabopamopnuie pabomel u onvimel.
OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYIISIPHOTO TMPUTSKECHHUS.
OMnBITHI 110 BBIPALIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WIIM caxapa.
OnpIThI 10 HAOTIOACHUIO TEIIJIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTEH U TBEPBIX TEII.
Omnpenenenre AaBlieHUs BO3yXa B OasioHe IINpHIIa.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb [JaBJICHHUS BO3JyXa OT ero o0béma u
HarpeBaHus WU OXJIAKICHUS.
[IpoBepka ruMOTE3bl JIMHEHHOW 3aBUCHUMOCTH JUIMHBI CTOJOMKA JKUJIKOCTH B
TEPMOMETPHUECKOHN TPyOKe OT TeMIIepaTyphl.
7. HalGmioneHue u3MeHEHHUs BHYTPEHHEH SHEpruu Teia B pe3yibTaTe TeIuionepenaud u
paboThl BHEIITHUX CHUIL.
HccnenoBanue siBieHus TEII000MeHa PU CMEIIMBAHUN XOJIOJHON U TOpsiueit BOBI.
9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOM MPHU TEIIIO0OMEHE ¢ HarpeThiM
METAJUTMYECKUM LUITUHAPOM.

10. Omnpenienenue yneabHOM TEIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue nporecca nCnapeHusl.

12. OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

13. Onpenenenue yaenbHON TEIIOTHI IUIABJIECHUS JIbJA.

Pasnes 7. duekTpryeckne ¥ MATHUTHBIE SIBJICHHUS.

Dnektpusanus Ten. J[Ba poaa 3meKTpUUYEcKUX 3apsioB. B3anmonelicTBre 3apsyKEHHBIX Tell.
3akoH Kyrnona (3aBUCHMMOCTb CHUJIbI B3aUMOJICHCTBHS 3apSKEHHBIX T€JI OT BEJIMYMHBI 3apsiioB U
PAcCTOSTHUSA MEXKy TeIaMu).

Onexrpuueckoe mnose. Hanpsok€HHOCTh anekrpuueckoro mnouisd. IlpuHuumn cynepno3unuu
ANEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).
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Hocurenu snekTpuueckux 3aps10B. DIIeMEHTapHbIN AieKTpuueckuil 3apsia. CTpoeHue atoma.
[IpoBOAHMKY M AUDIEKTPUKH. 3aKOH COXPAHEHUS FIEKTPUUECKOTO 3apsia.

DNEeKTPUYECKUM TOK. YCJIOBHUS CYILIECTBOBAHUSL 3JEKTPUUYECKOro ToKa. HMcTouHMKHM
MMOCTOSTHHOTO TOKa. JIeHCTBHS SJIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHYECKOE, MArHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U ra3ax.

Onexktpuueckass uenb. Cuna TOKa. Oyekrpuueckoe HanpspkeHue. ComnmpoTHBIEHHE
MPOBOJIHUKA. YJIEJIbHOE COINPOTHUBJICHHE BemecTBa. 3akoH Owma Juisi  ydacTka IIeTH.
[TocnenoBarenbHOE U ApAILIEIBHOE COSTUHEHUE TIPOBOTHUKOB.

PaboTta 1 MOUTHOCTH AMEeKTpHUecKoro Toka. 3akoH JIxoyns—JleHna. DiuekTpudeckue enu 1
MOTPEOUTENN IIEKTPUIECKON dHEprur B ObITY. KOpoTKOE 3aMbIKaHueE.

[TocrostHHbie MarHuThl. B3auMmoaeicTBHE NOCTOSHHBIX MAarHWTOB. MarHuTHoe TIOJIE.
MarunuTtHoe nojie 3eMJIM U €ro 3Ha4YeHHe NS Ku3HU Ha 3emie. OnslT Dpcrena. MarHuTHoe ToJie
AIEKTPUYECKOTO TOKA. [I[puMeHeHne 3eKTPOMAarHuTOB B TEXHUKE. [|eiCTBME MAarHUTHOTO MOJIS Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJABUTATEIb TIOCTOSIHHOTO TOKa. VICTIOIb30BaHME SIIEKTPOABUTATENICH B
TEXHUYECKUX YCTPONCTBAX M HA TPAHCIIOPTE.

Oneiter  @apanes. SBiaeHwe  snekTpoMarHUTHOM — uHAykuuu.  IlpaBwiio  Jlenuma.
OnekrporeHeparop. CrnocoObl TMOMYYEHHS DIEKTPUUYSCKON HSHEPTHH. OJIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHUH.

emoncmpayuu.

DIeKTpu3anus Tell.

JIBa pojia ANMEKTPUYECKUX 3apsI0B M B3aUMO/ICHCTBUE 3apsKCHHBIX TEJl.
YCTpoUCTBO U IECTBHE AIEKTPOCKOTIA.

DneKTpocTaTU4ecKas HHIYKIHUS.

3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.

[IpoBOAHMKY M AMDITEKTPUKH.

MoenupoBaHi€e CUIIOBBIX JTUHHUM 3JIEKTPUUYECKOTO TOJIS.

HcToyHnkH MOCTOSTHHOTO TOKA.

JlericTBUA 3IIEKTPUYECKOTO TOKA.

10. DIEKTPUYECKUM TOK B KUIKOCTH.

11. I"a30BbIi pa3psi.

12. M3mepeHue cuibl TOKa aMIIEpMETPOM.

13. M3MepeHune 1eKTpUYEeCKOro HapsHKEHHs BOJIbTMETPOM.

14. Peocrtat 1 Mara3uH CONMpPOTHUBJICHUH.

15. BzaumoelicTBrE NOCTOSSHHBIX MAarHUTOB.

16. MoaennpoBaHre HEBO3MOXXKHOCTH Pa3/I€ICHUs MOJIFOCOB MarHuTa.

17. MoaenupoBaHre MAarHUTHBIX MOJIEH NOCTOSIHHBIX MArHUTOB.

18. OnbIT DpcTena.

19. MaruuTtHoe 10Jie TOKa. DJIEKTPOMArHur.

20. JleiicTBME MarHUTHOTO IOJIS1 HA IPOBOJHUK C TOKOM.

21. DnexTpoABUraTellb IOCTOSTHHOTO TOKA.

22. VccnenoBanue sIBJICHUS AJIEKTPOMAarHUTHON MHAYKLIUH.

23. OnsiTel Papanes.

24. 3aBUCUMOCTh HalpaBJIeHUS MHAYKIIMOHHOTO TOKA OT YCIOBUM €r0 BOSHUKHOBEHHUS.
25. DAEeKTpOTreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopusie pabomot u onvimol.

OnbITHI M0 HAOTIOACHUIO SJICKTPU3AIMH T€T MHIYKIIUEH U IPU COMPUKOCHOBEHUH.
HccnepnoBanue AeMCTBUSA AIEKTPUUECKOTO MOJIsl HA TPOBOJHUKHU U TUAJIEKTPUKH.
COopka u mpoBepKa padoThI DIEKTPHUUECKOH IeTH MOCTOSTHHOTO TOKA.
N3mepenue u perynupoBaHue CUJIbI TOKA.

N3mepenue u peryaupoBaHue HapsHKEHUSL.

UccnegoBanue 3aBUCUMOCTU CHJIBI TOKA, UIYILIETO Y€Pe3 PE3UCTOP, OT CONMPOTUBICHUS
pe3ucTopa U HANpPsLKEHUS Ha Pe3UCTOpeE.

LooNOUBAWNE
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7. OnbITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb AIEKTPUUECKOTO COMPOTHUBIICHHS ITPOBOIHUKA
OT €r0 JIJIMHBI, TUIOLIA/IM ITOIEPEYHOIO CEUEHUS U MAaTepHalIa.

8. IlpoBepka mpaBuiia CIOKEHHUS HANPSKEHHUU MPH MOCIECIOBATEIIBHOM COCIMHEHUH JIBYX
PE3UCTOPOB.

9. IlpoBepka nmpaBuia i CUJIbI TOKA MPH MapajluieIbHOM COCIMHEHUH PE3UCTOPOB.

10. Omnpenenenne paboOThI AIMEKTPUICCKOTO TOKA, MIYIIETO Yepe3 Pe3ucTop.

11. OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIICISIEMOI Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYLIEr0 4Yepe3 JaMIIOUKY, OT HANPSLDKEHUS Ha
HEM.

13. Onpenenenue KIIJ| narpeBarens.

14. ViccnenoBaHMe MarHUTHOTO B3aUMOJEHCTBUS MTOCTOSIHHBIX MarHUTOB.

15. VI3ydyeHne MarHUTHOTO TIOJS TOCTOSHHBIX MArHUTOB TMPU HX OOBEANHEHUU U
pa3ieneHun.

16. UccnenoBanue AEMCTBUS AIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJCHCTBUS KATYIIKH C TOKOM H
MAar"HuTa OT CUJIbI TOKAa M HaIlPaBJICHUS TOKA B KaTYIIIKE.

18. M3yueHue AeCTBUSI MAarHUTHOTO TOJISI HA IPOBOJIHHUK C TOKOM.

19. KoncrpyupoBaHue 1 U3ydeHHE padOTHI AIEKTPOIBUTATES.

20. Uzmepenne KII/I snekTpoaBuraTeIbHOW yCTaHOBKHU.

21. OnbITBl TIO HCCIENOBAHUIO SBJICHUS AJIEKTPOMATHUTHOM MHAYKIMU: HCCIEI0OBaHUE
W3MEHEHU 3HAYEHUS U HalPaBJICHUS MHAYKIIMOHHOIO TOKA.

9 KITIACC

Pa3nen 8. Mexanu4yeckue siBJICHUS.

Mexannueckoe ABwKeHHE. MarepuanbHas Touka. Cucrema orcué€ra. OTHOCUTEIBHOCTH
MEXaHMYECKOrO0 JABWKEHHS. PaBHOMepHOe mpsiMOJMHEHOEe aBWxkeHue. HepaBHOMepHOE
npsAMONIMHENHOEe JBWKEeHHE. CpeloHsis W MIHOBEHHas CKOPOCTh Tejla IPU HEPAaBHOMEPHOM
JBUKECHUM.

Yckopenue. PaBHOyCKOpeHHOE TpsMOJIMHEHHOE aBmxkeHue. CBoOomHoe maneHue. OIbIThI
lanunes.

PaBHOMepHOE aBMkeHHE 10 OKpyKHOCTH. llepmon m wacrora oOpamienus. JluneliHas u
YIJIOBasi CKOPOCTH. LIeHTpocTpeMuTeIbHOE YCKOPEHHE.

[TepBriit 3akoH Hprotona. Btopoi 3akon Herorona. Tperuit 3akoH Hprorona. [IpuHiun
CYIIEPIIO3UINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHusi: cuila TPEHUs CKOJIbKEHUS, CUla TPEHHSI TTOKOS,
JIpYrue BUIbl TPEHUSL.

Cuna TSKECTH U 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpEHHE CBOOOJHOTO MaJaeHHUs.
JBuxxenue nmnanet Bokpyr Connua. IlepBas kocmuyeckas ckopocts. HeBecOMOCTh U eperpy3Ku.

PaBHOBecue marepuanbHON TOUKU. AGCONMIOTHO TBEPIOE Teno. PaBHOBecue TBEpIOTO Tena ¢
3aKpEIJIEHHON OChIO BpanieHuss. MoMeHT cuibl. LleHTp TsikecTH.

Nmnynsc Tena. M3Mmenenne ummnynbca. VMnynabc cuibl. 3aKOH COXpPAaHEHHUsS HMITYJIbCA.
PeakTuBHOE NBMXKEHUE.

Mexannyeckass pabota W MOIIHOCTh. PabGota cunm TspkecTd, ynpyroctd, TpeHus. CBs3b
sHepruu u paboThl. [loTeHnmanbHas SHEPrusi Tena, MOAHITOTO HAJ MOBEPXHOCTHIO 3EMIIH.
[loreHumanpHas sHeprus cxartol npyxussl. Kunetmueckas sHeprus. Teopema o KHMHETHUECKOU
SHEPruu. 3aKOH COXpPaHEHUsI MEXaHUYECKON IHEPTUU.

Jemoncmpayuu.

1. HaOmroneHue MeXaHU4YeCKOTO JIBHKEHHS Tella OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHME NyTed U TPACKTOPUM NBHXKEHHUS OJHOIO M TOTO K€ Tela OTHOCHUTEIBHO
Pa3HBIX TeJl OTCYETA.

N3mepenune ckopocTy U yCKOPEHUSI MPSAMOJIUHEHHOTO ABUKEHUSL.
4. HccnepoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JIBHKECHHUS.

w



o wn

HaGumtonieHue IBMKEHHS Tella [0 OKPYKHOCTH.

HaGnronenne MexXaHWYECKHX SIBICHUH, MPOUCXOAMIMX B cucTeMe oTcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHHH OTHOCHTEJBHO KaOMHeTa (PU3UKH.
3aBHCHMOCTb YCKOPEHUS Tea OT MacChl Tejla U JACHCTBYIOLIEH HA HETO CHJIBL
HaGnroneHnue paBeHCTBA CUII IIPU B3aUMOJECHCTBUY TEJ.

N3meHeHune Beca Tena Ipu YCKOPEHHOM JIBHKCHUM.

. [lepenada nMmynsca npu B3aMMOJAECHCTBUM TEIL.

. IIpeoOpaszoBanus SHEPTUH MTPH B3aUMOJICHCTBUHU TEJ.

. CoxpaHeHue UMIyJbca IPU HEYIPYTOM B3aUMOJEHCTBUH.

. CoxpaHeHue uMIysbca pu a0COJIIOTHO YIPYTOM B3aUMOJEHCTBUH.
. Habnmoienue peakTHBHOTO JBUKEHHUS.

. CoxpaHeHne MeXaHMYECKON SHEPTUH NMPU CBOOOIHOM Ma/IEHUU.

16.

CoxpaHeHre MEXaHUUECKON PHEPIHH NP IBWKEHUH TeJa MO JEHCTBUEM MPYKUHBI.

Jlabopamopubvie padbomot u onvimel.

1.

o N

10.

11.

KoHncTpynpoBanue Tpakrta Ui pa3srOHa W JajbHEHIIEro paBHOMEPHOTO JBUKEHUS
IrapuKa U TCIICIKKH.

Onpenenenne cpeaHe CKOPOCTH CKOJBKEHHUS Opycka WM JBUXKEHHS IIapuKa IO
HAaKJIOHHOM IUIOCKOCTH.

Omnpenenenre YCKOpPEHMsI Tejla MpPU PAaBHOYCKOPEHHOM JIBMJKEHHUH 110 HAaKJIOHHOU
MJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHH IMPU PaBHOYCKOPEHHOM IBHKEHUM 0e3
Ha4yaJbHOUW CKOPOCTH.

[IpoBepka rumoTessl: €ciau IpU PaBHOYCKOPEHHOM JBM)KEHMM 0€3 HayalbHON CKOPOCTH
MyTH OTHOCSTCS KaK psAJl HEUETHBIX YUCEJN, TO COOTBETCTBYIOIINE MPOMEKYTKA BPEMEHH
OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBKEHHS OT CHJIBI HOPMAaJbHOTO
JTABJICHMUS.

Omnpenenenue kodPpPUIMEHTa TPEHUS CKOTBKCHUS.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenve pabOThl CHUIIBI TPEHUS I[P PABHOMEPHOM JBW)KEHMHM Tela IO
TOPU30HTAIBHOM MOBEPXHOCTH.

Omnpenenenrne pabOThl CHJIBI YIOPYrOCTH MpH MOABEME TIpy3a C HCIOJIb30BAHHEM
HEMOABMXKHOTO U MOJABMKHOTO OJIOKOB.

N3ydeHnue 3akoHa COXpaHEHUSI SHEPTUU.

Pazgen 9. Mexannueckue KoJ1e0aHUA U BOJHEI.

KonebarenpHoe nwkeHue. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHMM: TEPHOJ, YacTOTa,
amruiutyia. Marematuyeckuii W OPYKUHHBIM  MasTHUKU. [IpeBpamieHue »Hepruu Mpu
KO1e0aTeIbHOM JBIKEHHUU.

3aryxaromue kosiebanus. BoiHykaeHHble koneOanus. PezonHanc. MexaHW4eckue BOJHBI.
CBoiicTBa MeXaHUUYECKHX BOJH. [IpooibHBIC W MOTNepedYHbIe BOTHBI. J[JTMHA BOJIHBI U CKOPOCTH €&
pacnpoctpaHeHus. MexaHn4ecKue BOJIHBI B TBEPJIOM Telle, CEHCMUUYECKHUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa 1 BbIcOTa ToHA. OTpaxkeHue 3Byka. MH(pa3Byk U ynbTpa3ByK.

Hemoncmpayuu.

1. HaGmronenue xoneGaHMil TeJ MO NEHCTBUEM CHIIBI TSHXKECTH U CHIIBI YIPYTOCTH.
2. HaGmonenue koneGaHuil rpy3a Ha HUTH U Ha TPY>KHUHE.

3. HaGmroneHue BEIHYXICHHBIX KOJIeOaHUI U pe30HaHca.

4. PacnpocTpaHeHHe IPOAOIbHBIX U MOTIEPEYHBIX BOIH (HA MOJIENHN).

5. HalGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

6. AKYCTHYECKHI pe30HaHC.

Jlabopamopusie pabomot u onvimol.

1. OmpeneneHue 4acTOThI U IEPUOAA KOJIEOAHUN MATEMAaTUUECKOTO MasTHHUKA.

2. OmnpezaeneHue 4acTOThI U IIEpHOJa KOJIeOaHUH MPYKUHHOTO MasiTHUKA.



3. HccnemoBanue 3aBHCHMOCTH TEpHOAA KOJIEOaHWH TMOABEIICHHOTO K HHUTH TIpy3a OT
JUTUHBI HUTH.
4. HccnenoBaHue 3aBHCHMOCTH MEpUOJa KOJIEOaHWN MPYKUHHOTO MAasTHHUKAa OT MacChl

rpysa.
5. IlpoBepka He3aBUCUMOCTH Iepuoja KouebaHuil rpy3a, OABEIIEHHOTO0 K HUTH, OT MacChl

rpysa.
6. ONBITHI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh IMEepHO/ia KOJIeOaHU MPYKUHHOTO MasTHHUKA
OT MacChl I'py3a U KECTKOCTU MPYKUHBI.
7. W3mepeHue yckopeHusi CBOOOIHOTO MaCHUSI.
Paznes 10. DnekTpoMarHuTHOE MOJIe M 3J1eKTPOMATHUTHbBIE BOJIHBI.
DNEeKTPOMarHUTHOE TMOJie. DJIEKTPOMArHUuTHhIE BOTHBI. CBOMCTBA AJIEKTPOMATrHUTHBIX BOJIH.
[Ikaa 31eKTpOMarHUTHBIX BOJIH. MCIIOIBb30BaHNE AIIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.
DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa 2MEKTPOMArHUTHBIX BOJIH.
2. BouiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwie pabomul u onvimel.
1. VI3ydeHue CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TIOMOIILI0 MOOMIIBHOTO TenedoHa.
Pa3znen 11. CBeTOBbBIE AABJICHUS.
JlyaeBass moxenb cBera. Mcrounukum cBera. lIpsiMonuHeElHOE pacnpoCTpaHEHHE CBETa.
3armenust Connna u Jlynsl. Otpakenue ceta. [1nockoe 3epkano. 3akoH OTpakeHUs CBETa.
[Ipenomiienne cBeta. 3akoH mpesomieHusl cBeta. [lojlHOE BHyTpeHHEe OTpake€HUE CBETa.
Hcnonb30BaHNe MOJTHOTO BHYTPEHHETO OTPAXKEHHS B ONTHUECKUX CBETOBOaX.
Jlunza. Xon myueit B muH3e. OnTrdeckas cucreMa doToanmapara, MUKPOCKOTIA U TEJIECKOTIA.
I'nma3 kak ontuyeckas cucteMa. ban3opykoCcTh U 1adabHO30PKOCTb.
Paznoxxenne 6enmoro ceta B cruektp. Onbitel HetoToHa. CrioeHue CIEeKTPaTbHBIX I[BETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpsimonmHeitHOE pacpocTpaHEeHHE CBETA.
OtpaxxeHue cBera.
[Tonyuenue n300pakeHHit B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.
OnTUYeCKUN CBETOBOJI.
Xon tydeid B coOuparomiei JTruH3e.
X0 nyder B pacCEeUBarOLLEH JIMH3E.
[Tonyuenue n300pakeHH ¢ MOMOIIBIO JIMH3.
. Ilpunuun peictBus oToarnmapara, MUKPOCKOIIa U TEJIECKOTIA.
10. Mopens rinasa.
11. PaznoxkeHue Gesoro cBeTa B CIEKT).
12. Ilonyuenue 6e70r0 CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopusie pabomot u onvimol.
1. HccnenoBaHue 3aBUCMMOCTH YIJIa OTPaKEHUsI CBETOBOTO JIyya OT YIJia MaJeHUsl.
2. HM3ydeHwue xapaKTepUCTHK U300paKeHUs MPEAMETa B TUIOCKOM 3epKaie.
3. HccnenoBanue 3aBUCHUMOCTU YIJIa MPEIOMIIEHHS] CBETOBOIO Jiyda OT YIJia MaJeHus Ha
TPAHUIIE «BO3AYX—CTEKIIO».
[Tonyuenue n300pakeHH ¢ TOMOIIBIO COOMPAIOIIEH TNH3HI.
Omnpenenenre (HOKYCHOTO PACCTOSIHUS U ONMTUYECKON CHIIBI COOMPAIONIEH TNH3HI.
OnBITHI MO Pa3I0KEHHUIO OEI0TO CBETa B CIHEKTP.
OneITHl MO BOCTHPHUATHIO IBETa NPEIMETOB NP HMX HAOIIOJIEHUU 4Yepe3 I[BETOBBIC
(GUIBTPBIL.
Paznen 12. KBanToBLIe IBJICHHUS.
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OmnbiTel Pezepdopna u mnanerapnas mozens aroma. Mogens aroma bopa. Mcnyckanue u
noryionieHue ceera atoMoM. KBaHTel. JIuHelyaTsie CIIEKTPHI.

PagnoaktuBHOCTh. Anb(da-, Oera- u ramma-uznydenus. CTpoeHHE aTOMHOTO spa.
Hyxinonnas Mopnens aromHoro siapa. HM3oronbl. PanmoaktuBHble mpeBpamieHusd. llepuon
[10JIypacnaia aTOMHBIX sJIEp.

SnepHble peakuuu. 3aKOHbI COXPAHEHHS 3apsiIOBOIO M MAacCOBOTO YMCEN. DHEPrusi CBA3U
aToMHbIX sifiep. CBs3b Macchl U dHepruu. Peakiuu cuHTe3a u aeneHus saep. MIcTouHuKM SHEpruu
Connua u 3B€31.

SAnepHas sHepreTuka. JleicTBUSA palMOAKTUBHBIX U3JIyYCHHUI HA )KUBBIE OPraHU3MBI.

Jemoncmpayuu.

CrieKTphl U3JIy4yeHUs U TOTJIOMICHHUSL.

CrieKTphl pa3Iu4HbIX Ia30B.

Criextp BoAOpO/Ia.

Habmronenue TpekoB B kamepe BuibcoHa.

Pabota cuérunka HOHU3UPYIOMIUX U3TYyUCHU.

Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U MPOIYKTOB.

ﬂaﬁopamopubw pabomot u onvimul.

1. HalmroneHue CIUIOMIHBIX U JIMHEHYAThIX CHEKTPOB U3JIy4EHUSI.

2. HccnenoBanue TPEKOB: HM3MEPEHHME SHEPrUM YaCcTHIBI 10 TOPMO3HOMY MyTH (IO

dboTorpadusim).

3. Msmepenue paguoakTUBHOTO (poHa.

IHoBTOpHUTEILHO-06001IAKOIIUI MOIYIb.

[ToBTOpHUTENHHO--0000MIAOIIMI MOIYJIb MPEIHA3ZHAYCH JJIs CUCTeMaTH3alui U 0000IeHHs
IIPEIMETHOIO COJEPKAHUS U OIbITA AEATEIBHOCTH, MPUOOPETEHHOTO NMPU U3YYEHHH BCETO Kypca
¢bu3uKy, a TaKKe IS MOJrOTOBKM K OCHOBHOMY I'OCYJAapCTBEHHOMY 3K3aMeHY MO (u3uke Juis
00yJaroIMXxcsi, BRIOPABIIUX 3TOT YYCOHBIN MPEIMET.

IIpn n3ydeHUn NAaHHOTO MOIYJNS PEaNU3YIOTCS M CUCTEMATH3UPYIOTCS BUIBI JCSATEIBHOCTH,
Ha OCHOBE KOTOPBIX 00ECIEeYNBAETCS AJOCTHKEHUE NTPEIMETHBIX U METANPEIMETHBIX MJIAHUPYEMBIX
pe3yiabTaToB 00yueHMs, (OPMHUPYETCsl €CTECTBEHHOHAy4yHas I'PaMOTHOCTb: OCBOECHHE HAy4YHbIX
METOJIOB HCCIEIOBaHMs SBICHUNH NPUPOIBI M TEXHUKH, OBJIAZICHUE YMEHUAMU OOBSICHATH
¢bu3nyeckue sBICHUS, IPUMEHSISI I0JIyYeHHbIE 3HaHUs, PeIIaTh 3a7a4k, B TOM YHCJIE KaueCTBEHHBIE
U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMNMAIBHO [NEATEIBHOCTHBIA XapaKTep NAHHOTO paszeia pealn3yercs 3a CYET TOro,
4TO 00ydarolrecs BhIIOIHAIOT 3aJaHNs, B KOTOPBIX UM IPEAJIaraeTcsi:

Ha OCHOBE IOJIyYEHHbIX 3HAHUM Pacno3HaBaTh U HAYYHO OOBACHATH (PU3UUYECKUE SIBICHUS B
OKpPY’KaIOLLEeH IPUPOJE U TIOBCETHEBHOM KU3HU;

UCIOJb30BaTh HAYYHbIE METOJbl UCCIENOBAaHUS (DU3UYECKUX SBJICHUM, B TOM 4HUCIE UL
IIPOBEPKHU I'MIIOTE3 U MOJIYYECHHS] TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh Hay4dHbIC OCHOBBI HauOoJee BaXXKHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HaIpuMep, MPaKTUYECKOrO MCIOIb30BaHUS PA3IMYHBIX MCTOUYHUKOB DHEPIUU HA OCHOBE 3aKOHA
MIPEBPALLEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUJOB SHEPTUU.

ok wNE

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TTPOT'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3yuenue GpU3MKU Ha ypOBHE OCHOBHOTO OOIIIEro 0Opa3oBaHUs HAIIPABICHO HA JOCTHXKEHHUE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHBIX PE3YIIbTATOB.

B pesynbrate wu3ydeHus (U3MKM Ha YPOBHE OCHOBHOTO 0OmIero oOpa3oBaHus Yy
oOyyaromerocst OyyT cOpMHUPOBaHbI CIeIYIOLINE TMYHOCTHBIE Pe3yabTaThl B YACTHU:
e 1) naTpHOTHYECKOr0 BOCTIMTAHHUSA:
e — MpOsIBIEHHE MHTEpeca K MCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHMCKON (U3MUEcKOi

HaYyKH;



® — [ICHHOCTHOE OTHOIIEHHE K JOCTI)KEHUSIM POCCHUICKUX YUEHBIX--(DU3HKOB;
e 2) rpa’kIaHCKOI0 M JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

® — IOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJEHMH OOIIECTBEHHO 3HAYMMBIX M ATUYECKHUX
po0JieM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JTOCTHIKCHUN (PU3UKH;

® — OCO3HaHHUE BAXHOCTH MOPAIbHO--3TUYECKUX IPHUHIIUIIOB B ACSITEIBHOCTH YUYEHOTO;

e 3)3CTeTHYeCKOro BOCIIMTAHMS:

® — BOCIpUATHE 3CTETUYECKHX KAauyecTB (PU3MUECKOW HayKH: €€ TapMOHHYHOIO IOCTPOEHUS,

CTPOTOCTH, TOYHOCTHU, JTAKOHUYHOCTH;

® 4) IEHHOCTH HAYYHOI'0 MO3HAHMUS:

® — OCO3HAHHUE IICHHOCTH (PU3UYECKON HAYKHM KaK MOIIHOTO HMHCTPYMEHTA IO3HAHHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEHIIEH COCTABIISAIOIIEN KYIbTYpHI;

® — pa3BUTHE HAYYHOMU JIFOO03HATEILHOCTH, HHTEPECA K UCCIEOBATEIHCKOM I TEIbHOCTH;

e 5) dopMupoBaHus KYJbTYPHI 310POBbSI H IMOLMOHAJILHOI0 0J1ar0NMOTyYHsI:

® — OCO3HaHHWE IIEHHOCTH 0e30MacHOro 00pa3a >KM3HU B COBPEMEHHOM TEXHOJOTHUYECKOM MHPE,
BOKHOCTHU TPaBHJI 0€30TaCHOTO MOBEJAEHUSI HA TPAHCIOPTE, HA JOPOTax, C ANEKTPHUUYECKUM U
TETJIOBBIM 00OPY/IOBAHUEM B JOMAITHUX YCIOBUSX;

e — chopMHUPOBAHHOCTh HaBBIKa pediekcHu, MPU3HAHNE CBOETO IIpaBa Ha OMIMOKY U TaKOTO K€
IpaBa y Ipyroro 4ejoBeKa;

e 6) TPyZI0BOrO BOCIIUTAHUA:

® — AKTMBHOE y4YacTHE€ B PEIICHUH MPaKTUYECKUX 3a7ad (B pamMKax CeMbH, 00pa3oBaTEeIbHON
OpraHu3aIiuy, TOpPoJia, Kpas) TEXHOJIOTHYECKON M COIMAIbHON HAMPaBICHHOCTH, TPEOYIOIMINX B
TOM 4ucie U (U3NYECKUX 3HAHUI;

® — HMHTEpecC K MPaKTUYECKOMY U3yUEHHIO podeccuil, CBA3aHHBIX C PU3UKOIL;

e 7)3K0JIOTHYECKOT0 BOCTIUTAHUS:

e — OpuUEHTAalUs Ha MpUMEHeHHe (U3MYECKUX 3HAHMW M pelieHusl 3ajad B 00JacTu
OKpYXAaIoIel Cpe/ipl, INIAHUPOBAHUS TIOCTYIIKOB M OLEHKH MX BO3MOXKHBIX MOCJIEICTBUMN IJIs
OKpYKalollen Cpeibl;

e — OCO3HaHHE MI0OATHFHOTO XapaKTepa KOJOTUYECKUX MPOOIeM U MyTeil UX pelieHus;

e 8) aganTanuy K M3MEHSIONIUMCH YCJIOBHSAM COUMAILHONW M NMPUPOIHOM Cpeabl:

¢ — MOTPEOHOCTH BO B3aMMOJACHCTBUU MPHU BBITIOJTHEHUH UCCIEOBAHUN U MPOEKTOB (HU3UUECKOI
HaIlPaBJIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JPYTHUX;

® — [IOBBILICHHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO JEATEIbHOCTb;

e —noTpeOHOCTh B (POPMHUPOBAHMH HOBBIX 3HAHUH, B TOM 4Hclie (POPMYIUPOBATH UJEH, IIOHSATHS,
TUNOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;

e — oco3HaHue JePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTu (pusmky;

® — [JJAHHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUK;

® — CTPCMIICHUC aHAJIM3UPOBATbH WU BBISABJIIATH B3AUMOCBA3H IIPUPO LI, 06IJ_ICCTB8. U 3KOHOMHMKH, B
TOM 4HUCJIC C UCIIOJIBb30BaHUCM (bPISI/I‘leCKI/IX 3HaHI/II7I;
e — OIICHKa CBOHUX JCWCTBHUM C y‘léTOM BJIMAHUSA Ha OKPYXAOMYHO CpEay, BO3MOKHBIX

1J100aJIbHBIX MOCIEICTBUH.
METANIPEAMETHBIE PE3YJIbTATbI
B pe3ynbpTare 0CBOGHUS IporpaMMsbl Mo (PU3KMKe HAa YpOBHE OCHOBHOTO 00IEro oOpa3oBaHuUs
y oOyuatomerocs OyayT CcQOpPMHpPOBaHBI MeTampeIMeTHbIe pPe3yJbTaThl, BKJIIOYAIOIINE
MO3HaBaTebHbIE yHUBEpCAlIbHblE Yy4ueOHBIE JEHCTBHUSA, KOMMYHUKAaTHBHBIE YHHBEpCaJbHBIC
yueOHbIe JIeWCTBUS, peryIsTUBHbIE YHUBEpPCAbHbIC yUeOHbIE IeHCTBHSL.

ITo3naBaTenbHBIC YHHBEpPCcaIbHbIC Y4eOHbIE JeHCTBUSA

Ba3oBble jJornueckue aeiicTBUA:



BBISIBJIATH M XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKU 0OBEKTOB (SIBICHUIA);
yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIUUA, OCHOBAHUS I 0000IICHUS U
CpaBHEHMUS,

BBISIBJIAT 3aKOHOMEPHOCTH W TNPOTHUBOPEUMs B pacCMaTpUBAEMbIX (akTaxX, JAHHBIX H
HAOIIOJICHUSX, OTHOCAIIUXCS K (PHU3UICCKUM SIBIICHUSIM;

BBIABJIATL MPUYUHHO--CIICACTBCHHBIC CBA3W IIPpU HU3YUYCHUU q)HSI/IIICCKI/IX SIBJICHUN |
mponeccoB, ACHaTb BbIBOJAbI C HCIOJbB30BAHUEM AOCAYKTUBHBIX W HWHIAYKTHBHBIX
YMO?:aKJHO‘-IeHHﬁ, BBIABUI'aTh TUIIOTE3bI O B3aUMOCBA3AX (1)I/I3I/IT-IGCKI/IX BCJINYNH,
CaMOCTOSITEIbHO BBIOMpATh CHOCO0 pemieHus: yaeOHOH (u3nyeckol 3amaun (CpaBHEHUE
HECKOJIPKMX BapHaHTOB pEIICHHs, BBHIOOp Hamboyiee TMOAXOIAIIEIO C  y4ETOM
CaMOCTOSITEJIBHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbCcKue AeiCTBUS.

HCI0JIb30BaTh BOMPOCH! KaK MCCIIEA0BATENbCKIUII HHCTPYMEHT TO3HAHMS;

MIPOBOJUTH MO CaMOCTOSITEIbHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOKHBIM (pusnueckuit
SKCIIEPUMEHT, HEOO0JIbIIOE HCCIe10BaHne (PU3NYECKOTO SIBICHHUS;

OIICHMBAaTh Ha NMPUMEHUMOCTb M JOCTOBEPHOCTh HMH(OpMaIMIO, MOIYYEHHYIO B XOJE
WCCIIETOBAHUS WIIN SKCIIEPUMEHTA;

CaMOCTOSITENIBHO (POPMYIHPOBATH 0000IIEHNS U BBIBOJBI 110 pe3yJbTaTaM MPOBEAEHHOTO
HaOJI0/IEHUS, OTIbITA, NCCIIEIOBAHMUS;

MIPOTHO3UPOBATh BO3MOXKHOE JajbHeEilliee pa3BUTHE (U3NYECKUX MPOLIECCOB, a TaKKe
BBIJIBUTaTh MPEIOJIOKEHNS 00 UX Pa3BUTHUHU B HOBBIX YCIOBUSAX U KOHTEKCTAX.

Pa6ora ¢ undopmanmeii:

MPUMEHATh PA3IMYHBIC METOMABI, MHCTPYMEHTHI W 3alpoChl NpU IOWCKE U OTOOpe
MH(POPMAIIUK UITH JAHHBIX C YIETOM MPEIOKEHHON YIeOHOW (U3HUeCKON 3a/1auu;
aHAJTM3UPOBaTh, CHUCTEMATU3UPOBATh W WHTEPIPETHPOBATH WH(GOPMAIHMIO Pa3THIHBIX
BHJIOB U ()OPM TIPECTABIICHHUS;

CaMOCTOSITEJIPHO BBIOMPATh ONTUMANBHYIO (opMy mpencraBieHuss HHGOPMAIUK |
WUTIOCTPUPOBATh pEIIacMbIe 3aJadyd HECIIOKHBIMH CXEMaMH, JUarpaMMamMH, WHOH
rpaduKoi U UX KOMOMHAIUSIMHU.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUSA:

B X0JI¢ 00CYXICHHS Y4eOHOr0o MaTepuaia, pe3ybTaToB Ja00PaTOPHBIX PadOT U IPOCKTOB
3aJ1aBaTh BOIMPOCHI IO CYIIECTBY 0OCYK/IaeMOM TeMbI U BBICKA3bIBATh HMJICH, HAIlCIICHHBIC
Ha pelIeHUE 3a/1a4M | MO ICpKaHue OJ1aroKeJ1aTeIbHOCTH OOIICHHUS;

COMOCTaBIATh CBOM CYXKICHHS C CYXICHHSIMH JPYrMX YYacCTHHUKOB JIHAJIOTa,
OoOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINH;

BBIpaXKaTh CBOKO TOYKY 3PCHHSI B YCTHBIX U TUCHMEHHBIX TEKCTAX;

NyOJIMYHO  TPEJACTABJIATH  PE3YJbTaThl  BBINOJHEHHOTO  (DU3MYECKOTO  OIbITa
(3KCTIepuMEHTa, KCCICI0BAHMS, IIPOCKTA);

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUAYAILHOW pabOThI MpU
pElIeHnH KOHKPETHON (hr3nuecKoil mpoOiIeMsl;

MPUHUMATh 1IeTH COBMECTHOM JIeATENbHOCTH, OPTraHM30BBIBATH JCUCTBHS MO €&
JTOCTHIKEHHIO: pacTpeleNisiTh POJU, OOCYXAAaTh MPOIECCHl U Pe3yabTaThl COBMECTHOU
paboTel, 000011aTH MHEHHSI HECKOJIBKUX JTIO/ICH;

BBITIOJIHATh CBOIO YacTh pPaOOTHI, MOCTHrasi KaueCTBEHHOTO pe3ylbTaTa IO CBOEMY
HaMpPAaBJICHUIO U KOOPJUHUPYS CBOU ACUCTBUS C IPYTMMHU YI€HAMU KOMaH/IbI;

OIICHUBATh Ka4eCTBO CBOETO BKJAJa B OOIIMUN MPOIYKT MO KPUTEPUSIM, CAMOCTOSATEIHHO
chOpMyTUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

PeryasitTuBHbIe YHMBepcaJIbHbIe y4eOHbIe NelicTBUS

Camoopranmn3anus:



BBISIBJIATH TMPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CUTYaIUsX, TPEOYIOIUX IS peIIeHUs
(bU3NYEeCKUX 3HAHUM;

OPUEHTUPOBATHCSI B PA3IMYHBIX MOJIXOAAX NPUHATHS pelIeHUH (MHIUBHIyaIbHOE,
MIPUHATUE PEIICHHS B TPYIIIE, IPHHATHE PEIICHUH TPYIIOi);

CaMOCTOSITEIIBHO COCTAaBIIATh AJTOPUTM pEUICHUs (PU3MUECKOW 3aJayd WM IUIaHa
UCCIIEOBAHUS C Y4ETOM HMEIOLIMXCA PECypcoB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATH TpearaeMble BApUaHThI PEIICHU;

JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬁMOKOHTpOJIb, SMOLMOHAJIbHBIA HHTELJIEKT:

JlaBaTh a/IEKBaTHYIO OLICHKY CUTYallMu U MpeJylaraTh IJ1aH €€ U3MEHEHUS;

OOBSACHATh MPUYMHBI JOCTH)KEHUS (HEIOCTHXKEHUS) pe3yJIbTaTOB JEATEIbHOCTH, /1aBaTh
OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM 4YHCIE B XOJ BBINOJIHEHUS (PU3NUECKOTO
HCCIIEIOBAaHUS WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHHUBLIUXCS
CUTYallUl, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO JPYroro 4ejoBeKa B XOJI€ CHOpa MM JUCKYCCHUM Ha HAy4dHYIO
TEMY, TOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTroro;

MpU3HAaBaTh CBOE MpaBO Ha OMWMOKY 0IpH pemeHud GU3NYECKUX 3aJad WiIH B
YTBEPKICHHUSIX HAa HAYYHBIE TEMbI U TAKOE XKE MPaBO JIPYroro.

INPEIMETHBIE PE3YJIBTATbBI

K koHIy oOydeHuss B 7 Kjacce NMpeIMETHBIE pe3yibTaThl HAa 0a30BOM YPOBHE JIOJDKHBI
OTpakaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMECHHM:

WCIIOJIb30BaTh  MOHATUA: (U3MUYECKHE M XUMHYECKHE SBJICHMs, HaOIIoAeHue,
SKCIEPUMEHT, MOJEeJb, TUIOTE3a, €AUHHIBI (U3NYECKHX BEIMYMH, aTOM, MOJIEKYJa,
arperatHble COCTOSHUSI BelecTBa (TBEpIOE, KUAKOE, ra3zo00pa3HOe), MEXaHHYECKOe
IBUKEHHE  (paBHOMEpHOE, HEPaBHOMEPHOE, MPSIMOJIMHEWHOE),  TPaeKTOpPHUsi,
paBHOAEWCTBYIOIIAs cuia, JjAedopmanus (ympyras, IJIacTUYECKasi), HEBECOMOCTbD,
COOOIIAOIINECS COCYIbI;

pasznuuath gBieHus (quddy3us, TEII0BOE JBMKEHUE YaCTHUIl BEIIECTBA, PaBHOMEPHOE
JBUKEHHE, HEpaBHOMEPHOE MIBW)KEHHE, WHEPIHs, B3aUMOJCUCTBUE TeEJ, PaBHOBECHE
TBEPABIX TEJ C 3aKPEIJIEHHONW OCBIO BpAIlCHHUs, Nepeavya JaBIeHUs TBEPABIMU TEIaMHU,
KUAKOCTAMU M Tra3amu, atMocepHoe JaBiieHHE, I[IJIaBaHUE Tel, MpeBpalleHus
MEXaHUYECKOM PHEPTruM) MO OMHMCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3NYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSIBICHHE M3YYCHHBIX (PU3NYECKHX SIBICHUN B OKpYXalOIleM MHUpE, B
TOM 4uclie (u3nueckue SBJICHHS B MPUPOJE: MPUMEPHl JABIDKEHUS C Pa3IUYHBIMU
CKOPOCTSIMU B KMBOM U HEKUBOU NMPHUPOJE, NEHCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE,
BIIUSIHUE aTMOC(EPHOTO JAaBJICHUS HA KUBOW OpraHW3M, IIaBaHHE PbIO, pplyaru B TeJe
YeloBeKa, IMPU HTOM IMEePEBOJUTH MPAKTHUYECKYI 3aJady B Yy4eOHYIO, BBIACTATH
CYIIIECTBEHHBIE CBOICTBA (MTPU3HAKK) (PU3NIECKUX SBIICHUII;

OTHCHIBATh U3YyUEHHBIE CBOWCTBA Tel M (U3UYECKHE SBJICHHS, HCIONb3Yys (pusmueckue
BENMUYMHBI (Macca, 00BEM, MJIOTHOCTH BEIUIECTBA, BPEMS, MYyTh, CKOPOCTh, CPEIHSS
CKOPOCTbh, CHJIa yIIPYrOCTH, CHJIA TSHXKECTH, BEC Tela, CHIa TPEHUS, JaBjieHHE (TBEPAOTO
Tena, )KUJIKOCTH, Ta3a), BHITAIKUBAOIIAS CHUIIa, MEXaHHYECKas paboTa, MOIIHOCTb, TIEYO
CHWJIBI, MOMEHT CHJIbI, KO9()(DUIIMEHT MOJIE3HOTO NEHCTBUS MEXaHW3MOB, KUHETUYECKas U
MOTEHIIMAbHAS DHEPTHUs), NMPU OMUCAHUH IMPABUWIBHO TPAKTOBATh (PU3UYECKHI CMBICI
WCIOJIb3YeMBIX BETUYMH, UX 0003HAYCHUS M €IUHUIBI (PU3NYECKUX BEIMYMH, HAXOJUTh
(dopMyInbl, CBA3BIBAIOIIME JAaHHYIO (U3WYECKYI0 BEJIWYMHY C JAPYITMMHU BEJIWYMHAMU,
CTPOUTH TpaQUKH U3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITHYNH;



XapaKTepu30BaTh CBOMCTBA Tel, (PM3NUYECKHUE SBJICHHUS U MPOLECCHI, UCIOJb3ys MpaBHUiIa
CJIOKEHHUs cui (BIIOJIb OAHOM TpsiMoil), 3akoH ['yka, 3akon [lackais, 3akoH Apxumena,
MIPAaBUJIO paBHOBECHUS pbryara (0JI0Ka), «30JI0TOE MPABHIIO» MEXAaHHUKH, 3aKOH COXPaHEHUS
MEXaHMYECKOW OSHEpPruu, NpU OSTOM JaBaTh CIIOBECHYIO (DOPMYJIHPOBKY 3aKOHA H
3aMMChIBAaTh €r0 MAaTEMATUYECKOE BBIPAYKEHUE;

OOBSICHATH (PU3MUECKHUE SBJICHUS, TPOIIECCHI  CBOWMCTBA TeJl, B TOM YHCJIE M B KOHTEKCTE
CUTYalMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh IPUUMHHO--CJIEICTBEHHbIE
CBSI3M, CTPOUTh OOBACHEHHE U3 1—2 JIOTMYECKUX IIaroB ¢ OMOpod Ha 1—2 M3ydyeHHBIX
CBOMCTBA (PU3UYECKUX SBJICHUN, PU3MUECKIX 3aKOHA WIIM 3aKOHOMEPHOCTH;

pemate pacuéTHble 3agaud B 1-2 nedcTBUS, HCIONB3YS 3aKOHBI U (OPMYJIBL,
CBsI3bIBAOIIME (PM3MUYECKUE BEIMUYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 33Ja4ul 3alHChIBATh
KpaTKO€ YCIIOBME, NOJCTaBIATh (PU3MYECKHE BEIMYMHBI B (GOpPMYIbl U HPOBOJUTH
pacuéThl, HaXOAUTh CIIPABOYHBIE JaHHbIE, HEOOXOAUMBIE JUISl PELIEHUS 3a/1ay, OLEHUBATh
PEATUCTUYHOCTD MOTYYCHHOUN (PU3UYECKON BEIIMUUHBI;

pacrno3HaBaTh NpoOIEMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOIIHU (PU3HUECKHUX METOIOB, B
ONMCAHWU UCCIIEJOBAHUS BBIACIATH IPOBEpAEMOE MpPEANOooKeHHe (TUIOTe3y),
pas3nuyaTth U HHTEPIPETHPOBATHh TOJYYEHHBIH pe3yabTaT, HAaXOJUTh OIIMOKUA B XOJE
OTIBITA, JIEJIaTh BBIBOJIBI 110 €0 pe3ysibTaTaMm;

MIPOBOJIUTH OMBITHI IO HAOIIOIEHUIO (PU3NUECKUX SBJICHUHN W PU3NYECKUX CBOICTB Tell:
dbopMynupoBaTh ~ MpOBEpAEMblEe  MPEANOIOKEHHs,  coOMpaTh  YCTAaHOBKY U3
MIPeII0)KEHHOT0 000PYA0BAHHUS, 3aIIUCHIBATh X0/ OTIbITA U (POPMYIHUPOBATH BHIBOJIBI;
BBITIOJIHATH TPSMbIE M3MEPEHHS] PacCTOSHUS, BPEMEHHU, MAacChl Tena, 00bEMa, CHIbI U
TEMIEpaTypbl C HCIOJb30BAaHHEM AaHAJOTOBBIX M LU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHON aOCOFOTHOM MOTPEITHOCTH U3MEPEHUI;
MPOBOJIUTHh HCCJICIOBAaHUE 3aBUCUMOCTH OJHOW (DU3MYECKOW BEIWYUHBI OT APYrod C
WCIOJIb30BAHUEM MPAMBIX H3MEPEHHH (3aBUCMMOCTH IMYTH PABHOMEPHO JBHXKYLIETOCS
Teaa OT BPEMEHHM JBW)KECHMS Teja, CUJIbl TPEHUs CKOJIBKEHHS OT Beca Teja, KauyecTBa
00pabOTKM TMOBEpPXHOCTEH Tel M HE3aBUCUMOCTH CHJIBI TPEHHs OT IUIOHIaau
COIIPUKOCHOBEHUS TEJl, CWJIbl YOPYTOCTH OT YIUIMHEHUS NPYKUHBI, BBITAIKHUBAIOIICH
CHJIBI OT 00BbEMA MOTPYKEHHOM YaCTH TeJa U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTHU TeJla, OT IIyOUHBI, Ha KOTOPYIO NOTPYKEHO TeJlO, YCIOBUH MIIaBaHUA Tell,
yCIOBUN paBHOBECUS pbluara M OJIOKOB), y4acTBOBaTh B IUIAHMPOBAHUM Y4eOHOTO
HCCIIeIOBaHUs, COOMPATh YCTAaHOBKY U BBINOJHATh U3MEPEHHUS, CIEAYS IPEII0KEHHOMY
1aHy, (UKCUPOBATh PE3yJbTaThl MOJIYYCHHOW 3aBHCHUMOCTH (DM3MUYECKUX BEIWYUH B
BUJIE TPEUIOKEHHBIX TaOnui u rpadukoB, JejaTh BBIBOABI 10 pPe3ylbTaTaM
HCCIe0BaHUs;

MPOBOJUTh KOCBEHHBIE U3MEpEHHUS (U3MUECKUX BeIMYMH (IUIOTHOCTh BEIECTBa
KUJIKOCTU M TBEPAOTO Tella, CHJIa TPEHHS CKOJbKEHHUS, JaBJICHHE BO3ayXa,
BBITAJIKMBAIOIIAs CUJa, ACUCTBYIOIIAs Ha MOTPYKEHHOE B JKUIKOCTH TENO, KOA(D ULIUEHT
MOJIE3HOTO JEHCTBUS MPOCTHIX MEXAaHU3MOB), CIEAYs MPEAOKEHHOM MHCTPYKIUU: MPHU
BBITIOIHEHUH M3MEPEHUH COOUpaTh HKCHEPUMEHTANBbHYI0 YCTAaHOBKY U BBIYUCIATH
3HAaYE€HHE UCKOMOW BEJIMUMHBI;

coOmogaTh MpaBUia TEXHUKM Oe3omacHOCTH Mpu  paboTe ¢ JabOpaTOPHBIM
obopynoBaHueM;

yKa3bIBaTh MPHUHIIMIIEI ACHCTBUS MPUOOPOB M TEXHHUUECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOIIArOIINecs COCYbl, OapOMETp, phIYar, MOJBMKHBIA U HEMOIBUKHBIN
OJIOK, HAKJIOHHAS TUIOCKOCTb;

XapaKTepU30BaTh MPUHIUIBI ASUCTBUS U3y4YEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB
C OMopoil Ha MX OMHMCaHUS (B TOM YHMCIIE: MOJIIWIHUKH, YCTPOWCTBO BOJOIPOBOJA,
TUAPABIMYECKUA IIpecc, MaHOMETpP, BBICOTOMEp, IOPLIHEBOM HAcCOC, apeoMeTp),
UCIOJNb3ysl 3HAHUS O CBOWCTBaX (M3WYECKUX SBICHUA M HEOOXOAWMBIE (pU3HUEcKHe
3aKOHBI M 3aKOHOMEPHOCTH;



NPUBOAUTH TpUMEphl  (HAXOIuUTh HHGPOPMALMIO O MpHUMEpax) MHPAKTUYECKOTO
UCIONb30BaHUS (PU3MUECKMX 3HAHWNH B TIOBCEIHEBHOM IKM3HH I OOecredeHus
0e30MacHOCTH TpH OOpamieHuu ¢ mnpudopaMH © TEXHHYECKUMHU YCTPOMCTBaMH,
COXPAHEHHUS 3[I0pOBbS U COOIIOACHUS HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKpYXKatoIen
cpene;

OCYIIECTBIISITh OTOOpP HCTOYHMKOB wuH(popManmu B HHTEpHETE B COOTBETCTBHH C
3aJlaHHBIM ITOMCKOBBIM 3allpOCOM, HAa OCHOBE MMEIOLIUXCSA 3HAHUW U IMYTEM CpaBHEHUS
Pa3IMYHBIX MCTOYHUKOB BBIIENATH MH(POPMAIUIO, KOTOpas SBJISETCS MPOTHBOPEUYMBON
WJIA MOXET OBITh HEJIOCTOBEPHOM;

HCI0JIb30BAaTh MPU BBIIIOJIHEHUU YUEOHBIX 3a/laHUN HAay4HO--TIOMYJISIPHYIO JIUTEPATypy
(bu3nUecKoro cojaep:KaHusl, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu MHTepHeT, BialeTh
npuéMamMu KOHCHIEKTHUPOBAaHUS TEKCTa, IpeoOpa3oBaHus HMHPOpPMAIMM U3 OJHOMU
3HAKOBOM CHUCTEMBI B IPYT'yIO;

co3/aBaTh COOCTBEHHBIE KpaTKHE NMHCHMEHHBIE W YCTHBIE COOOIIEHHWsS Ha OCHOBE 2—3
HMCTOYHUKOB MHQOpMAIMU (U3NYECKOTO COJAEp)KaHUs, B TOM 4YMCIE MyOJINYHO AeNaTh
KpaTKue COOOILEHUs O pe3yapTaTax HMPOEKTOB WIM Y4e€OHBIX HMCCIEIO0BAHUN, IPU ITOM
rPaMOTHO  HCIIOJIb30BATh  M3YYEHHBIH TMOHATUHHBIA  ammapar Kypca  (U3HKH,
COMPOBOKATh BHICTYIUICHHUE MTpe3eHTAIINEH;

IIpU BBIMIOJIHEHUH Y4EOHBIX NMPOEKTOB W MCCIEAOBaHUM pacrpenensTh 00sS3aHHOCTH B
IpyIIe B COOTBETCTBHM C MOCTABIEHHBIMM 3aJlauaMU, CJEIWUThH 3a BHINOJHEHHEM IUIaHa
NEeNCTBUM, aJeKBAaTHO OIIEHMBAThb COOCTBEHHBIM BKJIAJ B JEATENbHOCTH TPYIIIIHI,
BBICTPaNBaTh KOMMYHHUKATUBHOE B3aUMOJECHCTBHE, YIUTHIBAas MHEHUE OKPYKAIOLIUX.

K xoHiy oOydeHuss B 8 Kiacce mpenMeTHBIE pe3yibTaThl HAa 0a30BOM YPOBHE JIOJDKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

WCIOJIb30BaTh MOHSATHUS: Macca W pa3Mepbl MOJIEKYIN, TEIJIOBOE [BH)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUSI BEIIECTBa, KpUCTAINIMYECKHEe M aMopdHbIe Tena,
HACBIIEHHBI M HEHACHIIICHHBIN Map, BIaXKHOCTh BO3/AyXa, TEMIIeparypa, BHYTPEHHSS
SHEprus, TEIJIOBOM JBHUraTellb, 3JIEMEHTAPHBIA AJIEKTPUUECKUN 3apsll, IIEKTPUUYECKOE
10Jie, IPOBOJHUKH U AUAICKTPUKH, TIOCTOSHHBIN 3JEKTPUYECKUIl TOK, MAarHUTHOE T10JI€;
pas3nuyath sBJCHUA (TEIJIOBOE pacIIMpeHHe M CXaThe, TeIionepeaaya, TEIIOBOe
paBHOBECHE, CMauMBaHUE, KAUJUISIPHBIC SIBJICHUS, UCTIapEHHE, KOHICH CAIHs, TUIaBlICHUE,
KpucTaJiu3auus (OTBEpAEBaHME), KWUIIEHHWE, Terulonepenadya (TEmIONPOBOJHOCTD,
KOHBEKIIUS, W3Iy4YeHHE), DJCKTpHU3alus TeJ, B3aUMOJICHCTBHE 3apsioB, JEHCTBUS
ANIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMblKaHHWE, B3aWMOJIEUCTBHE MArHUTOB, JEWCTBUE
MarHuTHOTO TOJIS HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsI MHYKIIHS) [0 OMHUCAHUIO
MX XapaKTEepHBIX CBOICTB U Ha OCHOBE OMBITOB, JEMOHCTPUPYIOLIUX AaHHOE (pu3ndeckoe
SIBIICHUE;

pacrno3HaBaTh MPOSIBICHHE M3YYCHHBIX (PU3NYECKHX SIBICHUN B OKpYXalOIleM MHUpE, B
TOM yHclie pu3ndeckue sIBJICHUS B MPUPOJIe: MOBEPXHOCTHOE HATSKEHHUE U KaWUISIPHBIE
SIBJICHUS B NIPUPOJIE, KPUCTAUIBI B NIpUpoAe, nznydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra, JJIEKTpUYECKHE SBJICHHS B
atMocgepe, 3JEeKTPUYECTBO JKUBBIX OPraHW3MOB, MAarHuTHOE IMoJjie 3emiu, Apeid
IIOJIFOCOB, POJIb MArHUTHOTO MOJIA JUIsl JKU3HHU Ha 3eMile, NMOJISIPHOE CHUSHHUE, IIPU ITOM
NEPEeBOANUTh TMPAKTHUECKYIO 3aJjauyy B Y4eOHYIO, BBIICIATH CYLIECTBEHHBIE CBOMCTBA
(mpu3Haku) GpU3MUECKUX SIBICHUH;

ONMCHIBATh U3yUYCHHBIE CBOMCTBAa Tel U (pu3MuecKkue SBICHMS, UCHOJb3YS (U3NYECKUe
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSs DJHEPIHs, KOJWUYECTBO TEIUIOTHI, YAEIbHas
TEIUIOEMKOCTh ~ BEILIECTBA, YyJA€IbHAs TEIUIOTAa IUIABIEHUS, YyJAelbHas  TEIUIOTa
napooOpa3oBaHus, yAeJdbHAas TEIJIOTAa CrOpaHMs TOIUIMBA, KOA(PQPUIMEHT MOJIE3HOTO
NEUCTBUS TEMJIOBOM MAIllMHBl, OTHOCHUTENIbHAs BJIAXKHOCTb BO31yXa, JJIEKTPUYECKUN
3apsj, CWia TOKa, MNIEKTPUUYECKOE HAINPSHKEHHE, CONPOTHBIIEHUE MTPOBOJHUKA, YIECIBHOE
COTIPOTHUBJICHUE BEIIECTBA, pab0Ta U MOIIHOCTH 3JIEKTPHUECKOTO TOKa), MPU OMHCAHUHU



MPaBUIBHO TPAKTOBATH (PU3UUYECKUN CMBICT HCIIOJIb3YEMbIX BEJIMYMH, O00O3HAYCHUS U
eIMHUIBl  (U3NYECKUX BEJIMYMH, HAXOAUTh (OPMYIbI, CBA3BIBAIOIINE IAHHYIO
(GU3NYECKyl0 BENUYMHY C JAPYTUMH BEJIHMYMHAMH, CTPOUTH TpadUKd HM3YYEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepU30BaTh CBOICTBA Tell, (PU3HMUECKUE SBJIEHUS U MPOLIECCHI, UCIONb3Ysl OCHOBHbBIE
MOJIOKEHUSI MOJIEKYJIIPHO--KMHETUYECKOM TEOpUU CTPOEHUS BEIIECTBA, IPUHIIMII
CYIIEPIIO3HIINY T0JIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsaja, 3akoH Oma
JUId ydacTka Lenu, 3akoH Jxoyns—JIeHua, 3akoH COXpaHEHUs SJHEPTHH, IIPU 3TOM J1aBaTh
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA U 3aIHMCHIBATh €r0 MAaTEMaTHUECKOE BBIPAKECHUE;
0OBSICHATH (PU3MUYECKHE MPOIECCH] M CBOMCTBA TEJ, B TOM YHCIIC U B KOHTEKCTE CUTYalui
MIPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIATh NPUYUHHO-CIEICTBEHHBIE CBA3H,
CTPOUTHh OOBSICHEHHE M3 1—2 JIOrMYeCcKUX IIaroB ¢ onopoi Ha 1-2 U3ydeHHBIX CBOMCTBA
(u3nuecKux ABJICHUH, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI!;

pemate pacu€THble 3aauyd B 2-3 JCHCTBUS, HCIOJB3YS 3aKOHBI U (OPMYJIBL,
CBsI3bIBAOIIME (PM3MUYECKUE BEIMUYMHBI: HA OCHOBE aHAM3a YCIOBHUS 33Ja4ul 3alHChIBATh
KpaTKO€ YCJIOBHUE, BBISBISTH HENOCTATOK JAHHBIX IS pELIeHUs 3a/ladyd, BbIOMpPATH
3aKOHBI M (POPMYIIBI, HEOOXOIUMBIE Ui €€ pelIeHHs], TPOBOJUTh PacuéThl U CPAaBHUBATH
MOJIy4€HHOE 3HaYeHHEe (PU3NYECKOI BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PEUIMTh MPH MOMOIIU (PU3HUECKUX METOMOB,
WCIIOJIb3YSl  ONMCAaHUE HCCIEeNOBaHUS, BBIICIATH MPOBEpsIeMOE MPEANOJIOKEHHE,
OIICHUBATh MPABUIILHOCTH MOPSI/IKA MPOBEICHUS UCCIIEIOBAHMS, IEJIaTh BBIBOIBI;
IIPOBOJIUTH OTBITHI M0 HAOIIOAEHNIO GU3NYECKUX SBJICHUM WM (GU3NYECKUX CBOMCTB Tell
(xanWJUIApHBIE SIBJICHUS, 3aBUCUMOCTD JIaBJIEHUS BO3/yXa OT e€ro o0bEéMa, TeMIEepaTypsl,
CKOpPOCTH Hpollecca OCThIBAHUS M HArpeBaHMs NMPH M3JIyYECHUH OT LIBETA H3JIydarolien
(mornomiaromneil) MOBEPXHOCTH, CKOPOCTh UCHAPEHHsI BOJIbI OT TEMIIEPATYPHI JKUJIKOCTH U
IUIOIIAA €€ TOBEPXHOCTH, DJEKTpU3alUsl Tl U B3aUMOACHUCTBHE DSIEKTPUYECKUX
3aps/ioB, B3aMMOJAEHCTBUE IOCTOSIHHBIX MAarHUTOB, BHU3yalU3alsl MarHUTHBIX MOJIEH
MIOCTOSIHHBIX MarHuTOB, JAEHCTBHS MarHUTHOTO IOJISi HA MPOBOJHUK C TOKOM, CBOWCTBA
JIEKTPOMArHuTa, CBOMCTBA HJIEKTPOABMIraTelsl IOCTOSHHOTO TOKa): (OPMYJIUPOBATh
IIpOBEPsIEMbIE MPEAIOJIOKEHHs], COOUpaTh YCTAHOBKY U3 IPEIJIOKEHHOI0 000py10BaHHUs,
OIMCBIBATH XOJ1 OTBITA U (POPMYIUPOBATH BBHIBOJIBL;

BBITMIOJIHATE IPSMBbIE U3MEPEHUs] TEMIEepaTypbl, OTHOCUTEIbHON BIIQXKHOCTH BO3/1YyXa,
CHJIBl TOKAa, HANpsDKEHUS C MCIOJb30BAHMEM aHAJIOTOBBIX IMPHUOOPOB U JATYMKOB
(Gu3nYecKuX BEJMYMH, CpaBHUBATh pE3YyIbTaThl M3MEpPEeHHH ¢ y4y€ToM 3aJaHHOMN
a0COJIIOTHON MOTPEIIHOCTH;

IPOBOJIUTH MCCIEOBAaHUE 3aBUCUMOCTU OJHOW (DPM3MYECKON BEIMYUHBI OT JPYroil c
HCIOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTb COIPOTHUBIIEHUS IPOBOJIHUKA OT €r0
JUIMHBI, IUIOLIAJM IONEPEYHOro CEYEHUs] U YAEIBHOIO CONPOTHUBIIEHUS BEIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, UIYIIEr0 4epe3 MPOBOJHMK, OT HANPSDKEHUS Ha MPOBOJHUKE,
HCCIIeIOBAaHUE IMOCIEI0BATEIbHOTO U TMapajlIebHOTO COEIMHEHHH MPOBOJHHUKOB):
IUTAHUPOBATh HCCIIE0BaHUE, COOMPATh YCTAHOBKY W BBINOJHATH H3MEpPEHHs, CIeays
MPEUI0KEHHOMY IUIaHy, (PMKCHpPOBAaTh PE3YJbTaThl MOJYYEHHON 3aBUCHUMOCTH B BH[E
TabaMIl U TpaduKoB, I€1aTh BBIBOBI 110 pe3yabTaTaM HCCIeIOBaHHUS;

MIPOBOJIUTh KOCBEHHBIE H3MEpeHHs] (PU3MUECKUX BeNWYMH (yAelIbHAas TEIIOEMKOCTh
BEIIECTBA, CONPOTHUBICHUE MPOBOJHHMKA, pabOoTa M MOLIHOCTb 3JIEKTPHUUECKOTO TOKA):
IUTAHUPOBaTh  M3MEpEHHs, COOMpaTh OSKCIEPUMEHTAIbHYI0  YCTaHOBKY,  CIEays
MIPEI0KEHHON HHCTPYKLMH, Y BBIYUCIISATh 3HAUYEHUE BEJTUUYHHBI;

coOmoarh MpaBUja TEXHUKM Oe3omacHOCTH mpu  paboTe ¢ JaboOpaTOPHBIM
obopynoBaHueM;

XapaKTepU30BaTh NPUHIMIBI IEHCTBUS U3YyYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB
C OIOpOH Ha WX OMHCAHU (B TOM YHCJIE: CUCTEMa OTOIJICHUS JOMOB, TUTPOMET, TapoBast
TypOuHa, aMIIepMeTp, BOJIBTMETD, CYETUUK JIIEKTPUYECKON DHEpIuy,



AJIEKTPOOCBETUTENIbHBIE MPHOOPBI, HArpeBaTeNbHBIC AIIEKTPONPUOOPHI  (IIPHUMEpHI),
IEKTPUYECKUE MPEAOXPAHUTENH, IIIEKTPOMArHUT, O3JEKTPOJBUTATENb IOCTOSHHOIO
TOKa), HCIIOJB3Yysd 3HAaHUS O CBOWCTBaX (PU3MUYECKHX SBICHUH W HEOOXOIUMbIE
¢bu3nveckrne 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPONUCTBA U U3MEPUTENIbHBIE IPUOOPHI [0 CXEMaM
Y CXeMAaTUYHBIM PUCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP,
JBUTaTelb BHYTPEHHErO CropaHusi, »JJEKTPOCKOI, PEeoCTaT), COCTABJIATbH CXEMbI
NIEKTPUYECKUX LIETNEH ¢ MOCIe10BaTENIbHBIM U MapaJlJIeIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyas ycIoBHbIE 0003HAYEHUS 3JIEMEHTOB IEKTPUUYECKUX LEMEHl;

NPUBOAMTH TpUMEphl  (HAXOOUTh HWHPOPMALMIO O TPUMEPax) MPAKTHIECKOTO
WCIOJIb30BaHUs (U3NYECKUX 3HAHUW B TOBCEJHEBHOM JKU3HU s oOecreueHus
0e30MacHOCTH Tpu OOpalieHuH ¢ npudopaMM M TEXHUYECKHMMH YCTPONHCTBaMU,
COXPAHEHHUS 3[I0POBbsl U COOIIOACHUSI HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKpYKaroUei
cpene;

OCYILIECTBIIATh MOUCK MH(popManuu pusndeckoro coaepxanus B MHTepHeTe, HA OCHOBE
UMEIOIINXCS 3HAHWA M TYTEM CpaBHEHHS JOTOJHHUTEIBHBIX HCTOYHHKOB BBIJICISATH
nH(pOpMaIIKIo, KOTOpas ABJSETCS MPOTUBOPEUNBOM HIIM MOXKET ObITh HEIOCTOBEPHOM;
WCI0JIb30BAaTh MPU BBIIOJHEHUU YUEOHBIX 3a/laHUN HAay4HO--NOMYJSPHYIO JIUTEPATypy
(buznyecKkoro cojaep:KaHusl, CIpPaBOUYHbIE MaTepuaibl, pecypchl ceTu MHTepHeT, BialeTh
npuéMamMu KOHCIEKTHUPOBAaHUS TEKCTa, IpeoOpa3oBaHus HHPOpPMAIMM U3 OJHOMU
3HAKOBOM CHUCTEMBI B IPYTYIO;

co3gaBaTb COOCTBEHHbIE NHMCHbMEHHBbIE M KpaTKHE YCTHbIE coOOIIeHus, 0000mas
MHGOpPMALMIO U3 HECKOJIBKMX HCTOYHMKOB (PU3MUYECKOTO COJEpXKAaHUSA, B TOM YHUCIIE
NyOJINYHO MPECTABIATh Pe3yIbTaThl IPOEKTHOM MIIM MCCIEI0BATENbCKOM AEATENbHOCTH,
P 3TOM T'PAMOTHO HCIOJIb30BaTh M3YUYEHHBIH TMOHATUWHBIN ammapar Kypca (PU3uKH,
COIIPOBOKJATh BBICTYIUIEHUE MPE3EeHTALUEH;

IIPU BBINOJHEHUHM YYEOHBIX IIPOEKTOB M HCCIEAOBAaHUHM (U3NYECKUX MPOLECCOB
pacrpeniesiATe OOA3aHHOCTH B TIPYNIE B COOTBETCTBUHU C IIOCTABJICHHBIMHU 3aJayaMH,
CJIEZIUTH 32 BBIIIOJHEHUEM IUIaHa JAEHCTBUHA U KOPPEKTUPOBATH €r0, aJIEKBaTHO OLICHUBATh
COOCTBEHHBI BKJIaJ B JEATEIBHOCTh TIPYMIbI, BbICTpaUBaTb KOMMYHHMKATHBHOE
B3aMMO/ICHCTBHE, IIPOSIBIISAA TOTOBHOCTh pa3peraTb KOHQIUKTHI.

K koHny oOydenuss B 9 KJjiacce IpeiMeTHbIEe pe3ylbTaThl HAa 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

HCIIONb30BATh IIOHATUA: CHUCTEMa OTCYETa, MaTepUallbHAass TO4YKa, TPAeKTOPUS,
OTHOCHUTEJIbHOCTh MEXAaHHYECKOIo IBMKEHUs, Aedopmanus (ynpyras, IUIacTHUECKas),
TPEHUE, LICHTPOCTPEMUTEIIBHOE YCKOPEHHUE, HEBECOMOCTD U IEPErPY3KH, LICHTP TAKECTH,
abCOJIIOTHO TBEPIOE TENO, LEHTP THKECTU TBEPAOIO Teja, paBHOBECHE, MEXaHUYECKHE
Kosie0aHUs M BOJIHBI, 3BYK, HH(PA3BYK U YIbTPA3BYK, 3JEKTPOMArHUTHBIE BOJIHBI, IIKaja
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaJbHO30PKOCTh, CHEKTPhI UCITyCKaHUS
U TIOTJIOIEeHMs], allb(a-, 6eTa- U raMMa-u3JIydeHHsl, U30TOIBI, sAepHAsk SYHEPTETHKa,
pa3nuyath SBICHUS (paBHOMEPHOE U HEPaBHOMEpPHOE NPSMOJMHEHHOE JBH)KEHHE,
PaBHOYCKOPEHHOE MPSMOJMHEHHOE BIKEHUE, CBOOOTHOE MaJEHUE Tell, PAaBHOMEpPHOE
JIBYDKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBUE TN, PEAaKTUBHOE JBH)KEHUE, KojeOaTeabHOe
JIBIDKEHUE (3aTyXalolllie U BBIHY)KJICHHbIE KOJIeOaHus), pe30HAHC, BOJHOBOE JIBUXKEHHUE,
OTPaKECHUE 3BYKA, IPAMOJIUHENHOE PACIIPOCTPAHEHHUE, OTPAXKEHUE U NIPEJIOMIICHUE CBETA,
MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIo’KEHHE OENIOTO0 CBETa B CIIEKTP U CIOXKEHHE
CIEKTpaJbHBbIX  ILBETOB, JUCIEPCUA  CBETa, €CTECTBEHHAs  PaJUOaKTHUBHOCTD,
BO3HMKHOBEHHE JIMHEHYATOTO CIIEKTpa M3JIy4€HHUs) 10 ONMCAaHUI0 MX XapaKTEepPHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;
pacrio3HaBaTh NMPOSBICHUE M3YYEHHBIX (PM3UUECKUX SBICHHHA B OKpYyKarolieMm Mupe (B
TOM 4HcCle (U3UYECKUE SIBJICHHUS B MPUPOJE: NPUIMBBI U OTJIUBBI, JIBKEHUE IUIAHET
ConHEeYHOM CUCTEMBI, PEaKTUBHOE ABM)KEHUE >KMBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB



KUBOTHBIMH, 3EMJICTPSICEHHE, CEMCMHUYECKUE BOJHBI, I[yHaMH, 3X0, IBETa Tel,
ONTUYECKUWE  SBJICHUS B  TpUpoAe,  OHOIIOTMYECKOe  JCHCTBHE  BHIMMOTO,
yIBTPAQHOIETOBOTO U PEHTICHOBCKOTO M3JIyUeHUH, €CTECTBEHHBIN PaHOAKTUBHEIN (OH,
KOCMUYECKUE JIy4d, paJMOAKTUBHOE W3JIyYEHUE IPUPOJIHBIX MHUHEPAJIOB, JAEHCTBHE
paAMOAKTUBHBIX H3JIyUEHUH Ha OpraHu3M uUeloBeKa), IpU 3TOM IEPEBOAUTH
MPAKTUYECKYI0 3a/ladyy B Y4YEOHYIO, BBIJCIATH CYIIECTBEHHBbIE CBOMWCTBA (IIPU3HAKH)
(U3NIECKUX SIBIICHHIA;

OTIMCBHIBATh M3yYCHHBIC CBOMCTBA Tel M (pu3MUEcKHe SBICHHS, UCHOJB3YS (U3NUECKUE
BEJIMYMHBI (CpPEeIHSsI M MIHOBEHHAs CKOPOCTh Teja IMpPU HEPAaBHOMEPHOM JIBUKEHUH,
yCKOpEHUE, IEpEMELIEHHUE, TyTh, YIJI0Basi CKOPOCTb, CHJIa TPEHUSI, CHJIa YIIPYTOCTH, CUIIa
TSKECTH, YCKOPEHHE CBOOOJHOIO MaJEHUs, BEC Tela, UMIYJIbC Tella, UMIYJIbC CHIIbI,
MexaHuyeckas paboTa M MOIIHOCTb, MOTEHIMAJIbHAs 3HEPIHsl Teja, IMOJHATOrO Haj
MIOBEPXHOCTHIO 3€MJIM, MOTEHLHUAalbHAsl SHEPrusi CXKATOM NPYKUHBI, KUHETHYECKas
SHEprus, MoJiHas MEXaHWYEeCKash SHEprus, Mepuoj M 4acToTa KoJieOaHWM, JUIMHA BOJIHBI,
IPOMKOCTH 3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, OKA3aTeNb MPEIOMIICHUS CPE/Ibl), IpU
ONHMCAHWU TPABUWIBHO TPAKTOBAaTh (PUIUYECKUN CMBICT HCIHOJb3YEMbIX BEJIMYUH,
0003HaYeHHs] M €AWHULBI (U3NYECKUX BEIMYHH, HAXOAUTh (POPMYIbI, CBS3BIBAIOIINE
JTaHHYIO0 (PU3UYECKYIO0 BEMYUHY C APYTUMHU BEIMUYUHAMHU, CTPOUTH rpapuKu M3Y4E€HHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEIUUNH;

XapaKTepU30BaTh CBOWCTBA Tel, (U3UYECKHE SIBJICHUS U IMPOLECCHI, MCIOJb3Yys 3aKOH
COXPAaHEHHUs DSHEPruu, 3aKOH BCEMHPHOTO TITOTEHMsS, MPUHIUI CYNEPIO3UIMH CHJI,
MPUHIUI OTHOCUTENbHOCTH ['anmiest, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHs] MMITYJIbCA,
3aKOHBI OTPAXKEHUSI ¥ TIPEJIOMIICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsIOBOTO U MacCOBOTO
YyCcell MPHU SIEPHBIX PEAKUMsIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U
3aMMChIBaTh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

00BACHATH (PHU3MUECKHE MPOLIECCHl M CBOWCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTYallUi
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH MPUUYUHHO--CIEICTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIAroB C OMOPOM Ha 2—3 M3y4EHHBIX CBOMCTBA
(bu3nyecKux ABJICHUHN, (PU3NYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEII;

pemath pacu€THble 3a7aud (OMUPAOIIMEcs Ha CUCTEMY U3 2—3 ypaBHEHUIl), UCHIOJIB3Ys
3aKOHBI U (POPMYIIBI, CBSI3bIBAIOIINE (PU3NYECKUE BEIMUMHBI: HA OCHOBE aHaJIN3a YCIOBUS
3a/laud 3aMuChIBaTh KPAaTKOE YCIOBHE, BBISBIATH HEAOCTAIOUIME WIM H30BITOYHBIE
NaHHbIE, BBIOMPATh 3aKOHBI W (GOPMYJbI, HEOOXOAMWMBIE [UIsl pElIeHUs, MPOBOJIUTH
pacuéThl U OL[EHUBATh PEATUCTUYHOCTD OJTYYSHHOTO 3HAUEHUS! (PU3MYECKON BETUUHHBI;
pacrno3HaBaTh MpoOJIeMbl, KOTOPbIE MOKHO PEUIUTh MPH MOMOIIU (PU3HUECKUX METOOB,
WCIIOJIb3YSl  OMUCAHUE HCCIENOBAaHUS, BBIACHATH IMPOBEPSIEMOE MPEANOJIOKEHHE,
OIICHUBATh MPaBWJIBHOCTh MOPSAKA TPOBEACHUS HCCIENIOBaHUS, JeJaThb BBIBOJIBI,
MHTEPIPETUPOBATH PE3YNIbTAThl HAOMIOIEHUH U OTIBITOB;

MIPOBOJIUTH OTBITHI MO HAOMIOACHUIO (GU3NYECKUX SBICHUHN WM (U3NYECKUX CBOWMCTB Tell
(u3yyeHne BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS SHEPrUU, 3aBHUCHUMOCTH
nepuojia KoieGaHui NMpPY>KMHHOTO MasgTHUKA OT MAacchl Ipy3a U KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTh OT aMIUIMTYIbl MajbIX KOJIEOaHUH, MPSIMOJIMHEHHOE pPacHpoCTpaHEHUe
CBETa, pa3jio’keHHe OeJ0ro CBeTa B CIEKTpP, U3ydeHHE CBOWCTB M300paKeHUs B MJIOCKOM
3epKajle U CBOMCTB M300pakeHUs MNpeaMmera B cobOuparomieidl JnH3e, HaOIroaeHue
CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB M3IYYEHHUS): CaMOCTOSITEIbHO COOMpaTh YCTaHOBKY
u3 Hu30bITOYHOro Habopa 00OpYyIOBaHUS, OMMCHIBATH XOJ OMbITA M €ro pPe3yJbTaThl,
(bopMynHupoBaTh BHIBOBI;

MPOBOJUTH TP HEOOXOJAUMOCTH CEpUI0 MPSIMBIX H3MEPEHMUH, OINpenenss CcpeaHee
3HaYeHHE U3MepsAeMoil BeaMuuHbl ((POKycHOE paccTOosiHHME COOHMpAroIield JIMH3bI),
000CHOBBIBaTh BHIOOD crioco0a u3MepeHust (M3MEpUTETHLHOTO Mpudopa);

MIPOBOJIUTH MCCJIEOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIMYUH C HCHOJIb30BAHHUEM
MPSIMBIX U3MEPEHUM (3aBUCHUMOCTD ITyTH OT BPEMEHM IIPU PABHOYCKOPEHHOM JIBUIKEHUU



0e3 HavyaJbHOW CKOPOCTH, MEpHoja KoJieOaHU MAaTeMaTHYEeCKOTO MAsTHUKA OT JJIMHBI
HUTH, 3aBUCUMOCTH yIJIa OTPA)XECHUS CBETa OT yIJia MaJeHHs U yriia MpPEeJOMIICHUS OT
yriia TajeHus): IUIAHUPOBATh HCCIIEAOBAaHHE, CAMOCTOSATENBHO COOMpAaTh YCTaHOBKY,
(UKCUpPOBATh PE3YAbTATHl MOJYYCHHON 3aBUCHUMOCTH (PU3MUECKUX BEJIHMYMH B BHJE
TaOaHIl U TPaUKOB, IETaTh BBIBOAKI 110 PE3yIbTaTaM HCCIICIOBAHNUS;

MPOBOJIUTh KOCBEHHBIC M3MEpEHHUS (PHU3MUYECKHX BEIMYMH (CpelHssi CKOPOCTh U
YCKOpPEHHE Tela TMPU PaBHOYCKOPEHHOM JBIDKEHHH, YCKOPEHHE CBOOOIHOTO MajeHUS,
KECTKOCTh TNPYKUHBI, KOIPPUIMEHT TPEHUS CKOJIbXKEHUS, MEXaHuuyeckas padbora u
MOIITHOCTh, YacTOTa U MEPHOJ KOJICOAHNH MAaTeMaTHU4eCcKOro U MPYKUHHOTO MasiTHUKOB,
OTITUYECKasi cujla COOMPAIOIIEH JIMH3bI, PAJMOAaKTUBHBINA (POH): TUIAHUPOBATH N3MEPEHUS,
COOMpaTh OIKCHEPUMEHTAIBHYIO YCTaHOBKY U  BBINIOJHATH HM3MEPEHHs, CIEAys
MPEUIOKEHHOW WHCTPYKIWHU, BBIYUCIATH 3HAUCHHE BEIUYMHBI W aHAIN3WPOBATH
MOJTy4eHHBIE PE3YIIBTATHI C YIETOM 3aJaHHOH TTOTPEITHOCTH U3MEPEHHI;

coOnrofaTh MpaBWia TEXHUKM Oe3omacHOCTH 1pu  pabore ¢ J1abOpaTopHBIM
o0opynoBaHueM;

pa3nuyaTh OCHOBHBIEC MPU3HAKU W3YYCHHBIX (PH3MUECKUX MOJETIeH: MaTepraabHast TOUKa,
a0CcoIIIOTHO TBEPIOE TENO, TOYCUHBIH MCTOUYHHUK CBETA, JIyd, TOHKAs JIMH3A, TUIaHETapHasI
MO/IeJTh aTOMa, HyKJIOHHAsI MOJIENTb aTOMHOTO SI/1pa;

XapaKTepU30BaTh NPUHIHITEI TEHCTBUS U3YYEHHBIX TPUOOPOB U TEXHHUYECKUX YCTPOICTB
C OTOPOi HA WX OMUCAHUSA (B TOM YHCJIE: CTUJAOMETD, TATYUKH TTOJIOKESHHS, PACCTOSHUS H
YCKOPEHHs, PaKeTa, XOJOT, OYKH, MEPUCKOM, (oToammapar, ONTHYECKAE CBETOBOJIBI,
CIIEKTPOCKOII, JI0O3UMETp, Kamepa BuiabcoHa), HCMONAB3Yys 3HAHUA O CBOMCTBAx
(hbM3UYECKUX SIBJICHUN U HE0OX0auMbIe (PU3NYECKre 3aKOHOMEPHOCTH;

HCIIOJIb30BATh CXEMbl M CXEMaTUYHbIE PUCYHKH H3YYEHHBIX TEXHMUYECKUX YCTPOUCTB,
M3MEpPUTENbHBIX MPUOOPOB M TEXHOJOTHYECKHX IPOILIECCOB MPHU pEHIeHHH Y4eOHO--
MPAKTUYECKUX 3a]a4, ONTHYECKHE CXEMbl Uil MOCTPOEHHS H300pakeHU B IUIOCKOM
3epKajie U coouparouieil JInH3e;

MPUBOIUTL TpPUMEPHl  (HaXoauTh HWHPOPMAIMIO O TpUMEpax) MPaKTUUECKOTO
WCIOJIb30BaHUs (U3NYECKUX 3HAHUW B TOBCETHEBHON KU3HU sl oOOecreueHus
0e30macHOCTH Tpu OOpalleHuH ¢ [pudopaMu M TEXHUYECKHUMH YCTPOWCTBaMU,
COXPaHEHHUS 3[I0OPOBBS U COOTIOACHUS HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKpYXKAIOIIeH
cpene;

OCYILIECTBIATH MOUCK HH(popmanuu ¢usznyeckoro coaepkanus B HWHTepHere,
CaMOCTOSITENIBHO  (POPMYNIHPYsI TOUCKOBBIM 3allpoc, HAXOJAUTh IYTH OIpEIeICHUS
JOCTOBEPHOCTH TMOJYy4eHHOW MHPOpMAIMM HA OCHOBE MMEIOUIMXCS 3HAHWM U
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

WCIOJIb30BaTh TPU BBIIIOJHEHUU YUEOHBIX 3aJlaHUN HAaYy4HO--TIOMYISPHYIO JIUTEPATypy
(bu3nuecKoro coaep:KaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl ceTu MHTepHET, BialeTh
npuéMamMu KOHCIEKTHPOBaHUS TEKCTa, IMpeoOpa3oBaHus HHGOPMAIUU U3  OJHOU
3HAKOBOW CHUCTEMBI B JPYTYIO;

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE MH(POPMALIUU U3
HECKOJIbKUX  HMCTOYHUKOB  (PU3MUECKOTO  COJAEp)KaHUs, IMyOIMYHO TMPeJCTaBIATh
pe3yabTaThl MPOEKTHOM MIIM MCCIEeIOBATENbCKOM AEATENbHOCTH, HMPU 3TOM I'PaMOTHO
UCIOJb30BaTh M3YYEHHBIH NOHATUIHBIN ammapaT H3yd4aeMoro pasjiena (U3MKU U
COINPOBOKJAaTh BBICTYIUIGHHE IMIpe3eHTaluel ¢ ydyéToM OCOOCHHOCTEH ayIuTOpHH
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KVIIACC

N H Koun4yecTBo 4acos DJIeKTPOHHBbIE
0 anMeHOBaHMe Pa3/le/ioB U TeM (upoBbic)
n/n NporpamMmbl Bcero KoﬁnTpo.m)Hme HpﬁaKTI/I‘{eCKI/Ie 06pa3oBaTeILHbIe
padoThbI padoThbI pecypebi
Pa3nes 1. @u3uka u e€ poJib B NO3HAHMHN OKPY/KAIOLIEro MHUpa
1.1 ®dusnka - HayKa 0 IPUPOIE 2 bubmmorexa LIOK
: yka O HpUpOA https://m.edso0.ru/7f416194
bubmmoreka [{OK
12 PH3HUCCKUE BETUTHHEL 2 1 https://m.edsoo.ru/7f416194
1.3 EcTtecTBeHHOHAy4YHBINH METO/1 MO3HAHUS 2 1 bubmorexa LIOK
' https://m.edso00.ru/7f416194
Hroro mo pazueny 6
Paspnen 2. IlepBoHayanbHbIe CBeICHUS O CTPOCHHH BellleCTBA
2.1 Ctpoenue BemecTa 1 bubmmorexa HOK
' https://m.edso0o.ru/7f416194
29 JIBrykeHre 1 B3aMMOACHCTBUE YaCTHII 2 1 bu6mmoreka [IOK
' BEIIECTBA https://m.edso0o.ru/7f416194
bu6mmoreka [JOK
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 https://m.eds00.ru/7f416194
Hroro mo pazgeny 5
Paznen 3. /IBu:keHHe U B3auMoO/JieiicTBUE TeJl
bubnuoreka [JOK
31 Mexanuieckoe apmxenne 3 https://m.edso0.ru/7f416194
bubnuoreka [JOK
3.2 Muepuus, Macca, mioTHOCTS 4 1 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.3 Crna. Buer cun 14 1 2 https://m.edso0.ru/7f416194
Hroro no paszneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, JKMAKOCTEH M ra3oB
41 asnenue. [lepenaya naBneHust TBEPAbIMU 3 bu6mmoreka [JOK

TCIIaMU, )XUAKOCTAMMA U Ira3aMn

https://m.edsoo.ru/7f416194
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bubmuoreka [JOK
4.2 JlaBIICHHE JKHKOCTH ° https://m.edsoo0.ru/7f416194
bubmmoreka [{OK
4.3 Atmocheproe nasaenne 6 https://m.edsoo.ru/7f416194
44 JleiicTBHE )KUAKOCTH U ra3a Ha NOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora u MomHOCTb. JHEprus
bubmmoreka [{OK
>1 PaGora u MosoCTS 3 . https://m.edsoo.ru/7f416194
bu6moreka [IOK
52 Tpocthie MeXaHH3MEI ° . https://m.edsoo.ru/7f416194
bu6moreka [IOK
53 Mexaruteckas SHeprus 4 . . https://m.edsoo0.ru/7f416194
Hroro mo pazgeny 12
PezepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12
8 KVIACC
H Kosan4yecTBo 4yacoB JJIeKTPOHHBbIE
anMeHOBaHMe Pa3/ie/ioB U TeM
Ne ni/m (ungposbie)
NpOorpamMmsbl Bcero KonrTpoabubie | IlpakTuueckue 0BpazoBaATETLHBIE
padoThI padoThI pecypebl
Pa3znen 1. TenioBbie IBJICHUSA
11 CtpoeHue u CBOMCTBA BEIIECTBA 7 ﬁtlj[ISJsI'I;I/(r)r:zI;jascI)_E)orISIY f4181ce
bubnuoreka [JOK
12 TennoBsie MpoecCh 21 1 5 https://m.edscl)lo.ru/7f418lce
Hroro no paszneny 28
Pa3pes 2. DiieKkTpryecKkre ¥ MATHUTHBIC SIBJICHUSA
21 DNeKTpUYecKue 3apsiibl. 3apsyKeHHbIE Tea 7 1 bubnunoreka [JOK
' M UX B3aUMOJEHCTBUE https://m.edsoo.ru/7f4181ce
2.2 [TocTosIHHBIN 2EKTPUUYECKUN TOK 20 1 7 Eggg?lﬁzzzicﬁfﬂ f4181ce
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bubmuoreka [JOK

23 MarHuTHbIe spaeHis 6 ! 15 https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
24 DMEKTPOMATHHTHAS HHYKIIHA 4 https:// m.edsi.ru/7f4181ce
Wroro mo pazueny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
9 KVIACC
HanMeHOBaHHE PA3IETOB H TeM KoaunyecTBo yacos DJIeKTPOHHbIE
Nem/n nporpamMmbl Bcero Konrpoasubie | IlpakTuyeckue (unbposrie)
oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebl
Paszpnen 1. Mexanuveckue siBJCHUSA
11 MexaHn4ecKOe IBMKEHNUE U CIIOCOOBI €T0 10 1 bu6moreka [IOK
OTHCAHHS https://m.edsoo.ru/7f41a4a6
1.2 Bsaumoneiictsue Ten 20 1 3 E’[I/tISJsI:I;I/(r)rT\.eeIijasi(.)rIljﬂ f412436
1.3 3aKOHBI COXPaHCHHS 10 3 E’[I/tIngI:I;I/(r)rT\.eeIijasi(.)rIljﬂ f412436
Hroro mo pazgeny 40
Paznen 2. Mexann4uecKue K0JIe0aHUA U BOJHBI
2.1 Mexannyeckue KoyieOaHus 7 3 ﬁggg?ﬁ;iéii?ﬁn f412436
2.2 MexaHn4yecKue BOJIHBL. 3BYK 8 1 3 ﬁgggﬁ;;i%igi?ﬁ/? f413426
Utoro no pazneny 15
Pa3nes 3. DJIeKTPOMarHMTHOE M0Jie U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIEKTPOMAarHuTHOE MOJIE U 6 5 bubnunoreka [JOK
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wtoro no pazneny 6
Pa3nes 4. CBeToBble sIBJICHHUS
4.1 3aKOHBI PaCIPOCTPAHEHUsI CBETA 6 2 bubnuoreka [IOK
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bubmuoreka [JOK
4.2 JIuH3BI ¥ OITHYECKHE TPUOOPHI 6 3 https://m.edso0.ru/7f41a4a6
bubmmoreka [{OK
4.3 Paznioxxenne 6eroro cBeTa B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paznea S. KBaHTOBBIE sIBJICHUS
bubmmoreka [{OK
51 Hcnyckanue u MOrioneHrne CBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
5.2 CTpoenue atomnoro spa 6 1 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3 SInepHble peakinuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznen 6. IloBTopuTe1bH0-00001IaK0 1M MOAYIb
6.1 [ToBTOpeHue u 0000ImEeHNEe COACPIKAHUS 9 2 bu6mmoreka [IOK
' Kypca ¢usuku 3a 7-9 kmace https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KUIACC

Ne

o/ Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonrtpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHus

DJIeKTpOoHHbIE U (POBLIE
o0pa3oBaTejibHbIE

pecypchbl

IIPUPOJIBI

®u3nka — Hayka o npupoje. SABieHus

2 Dusuueckue IBICHUA

OuznyecKue BEINYUHBI U UX
nU3MepeHue

TEMIIepaTypbl IIPHU TOMOIIH

TEeMIIepaTyphl"

Ypok-uccnenoanue "N3mepenne

KHUAKOCTHOT'O TEPMOMETPA U AaTHUKA

MGTO)IBI HAayY4YHOI'O IMO3HAaHUS.

5 Onucanue pU3NUECKUX SBICHUN C

HOMOIIBIO MOJETIEN

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenoanue "[IpoBepka
THIIOTE3bI: JaJTbHOCTh MOJIETA MIAPHKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJibIe, YeM OoJIbIlie BHICOTA ITycKa'

Crpoenue BemiecTBa. OMbITHI,

7 JOKa3bIBAKOIHUE TUCKPETHOC CTPOCHUE

BCIICCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a

8 JIBY>KEHME YaCTHUII BEIIESCTBA

bubmuoreka [JOK
https://m.edsoo.ru/ff0a013e

ra3oB»

YPOK-I/ICCJ'ICI[OBEIHI/IG «OnBITH IO
9 Ha6J'IIOI[eHI/IIO TCIIOBOI'O paCIIUPCHUA

10 Al"pel"aTHLIe COCTOAHHA BCIICCTBA

11 BoJbl. O6001IeHHE IO pa3aeny
«[lepBoHavaNbHbBIC CBEJCHUS O
CTPOCHHH BEIECTBA»

OCo0eHHOCTH arperaTHbIX COCTOSHUM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0378
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Mexannueckoe JIBMKEHUE.

12 PaBHOMEpHOE U HEpaBHOMEPHOE bubmorexa [IOK
https://m.edsoo.ru/ff0a05c6
JIBIDKCHHE
bubmmorexa [{OK
13 Cropocte. Enuruipt ckopoctu https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u BpeMeHU JBUKECHUS bubmorexa HOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepunsa. Macca — Mepa HHEPTHOCTH bubnnorexa [JOK
Tel https://m.edsoo.ru/ff0a0c10
16 IInoTHOCTH BemiecTBa. PacueT Maccel u bubmmoreka [{OK
0o0BeMa Tella 1o ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlabopaTtopnas paboraNel
17 «OmnpeneneHue TIOTHOCTH TBEPIOTO
Tesay
18 Pemenne 3agau o teme "I1MOTHOCTD bu6moreka [IOK
BerecTra" https://m.edsoo.ru/ff0al23c
Cuia KaKk XapakTepuCTHKa
19 B3auMozeiicteus ten. Cria
ynpyroctu. 3akoH ['yka
JlabopaTtopnas pabora Ne2«/3yueHue
3aBUCUMOCTH PACTSHKCHUS
20
(nedopmanym) Npy>KUHBI OT
MIPUIIOKEHHON CHIIBD»
21 SIBnenne Tarorenus. Cuia TSHKECTH
2 e e, Bec rera. Pentenne Bumioreka LIOK
S ' " https://m.edsoo.ru/ff0a1778
3aaa4 1o teme "Cuiia TspKecTr
23 Cuna TsKecTH Ha IpYyTUX IUIaHEeTax. bubnuoreka [IOK
dusnyeckue XapaKTePUCTHKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [JOK
24 N3mepenue cun. lunamometp https://m.edso0.ru/ff0al8ce
bubmuoreka [JOK
25 Bec Tena. HeBecomocTh https://m.edS(IJ_E).ru/fan1778
26 CrnosxeHue 1ByX CUJI, HallpaBJIEHHBIX bubnuoreka [IOK
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https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778

10 OJHOM MPSIMOM.
PaBHOielicTByrOIIas CHII

https://m.edsoo.ru/ff0ala70

Pemenue 3a1au o reme

27 " d "
PaBHOelicTBYIOIIAS CHIT
Cuna tpenus u e€ Buasl. TpeHue B bubnuorexa [JOK
28 )
MPUPOJIC M TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopnast pabotaNe3 «/3yuenue
3aBUCUMOCTH CHJIBI TPEHUS
29 CKOJIBYKEHUS OT cnnmp JIABJICHUS U bubmorexa LIOK
https://m.edsoo.ru/ff0alcc8
XapaKTepa CONMPUKACAIOIINXCS
ITIOBEPXHOCTEN»
30 Pemenue 3aga4 Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CHIIBI
Pemenne 3amau mo temam: «Bec Teman
31 « a(imqeci)e N300paKeHUE CHID) , bubmorexa [TOK
P P ’ https://m.edsoo.ru/ff0alde0
«Cunbly, «PaBHOIEMCTBYIONIAS CHID)
KonTtponpnas padotaNel mo Temam:
«MexaHndyeckoe JBHKEHHEY», «Macca,
32 IUIOTHOCTEY, «Bec Tenay,
«I"paduyeckoe n300paskeHUE CHIDY,
«CHunsr»
33 Jasnenune. CiocoObl yMEHBIIICHUS U bu6mmoreka [JOK
YBEJTHUYCHUS TABICHUS https://m.edso0.ru/ff0a20a6
aBJI€HUE Ta3a. 3aBUCUMOCTh
34 Z[aBJ'IeHI/I}I rasa ot oonéma Eubmorexa OK
: ’ https://m.edsoo.ru/ff0a2376
TEMIEPATYPHI
Ilepenaua maBieHus1 TBEPABIMU
35 TeJ'II;NII[I/I >KII/1[ KOCTSIMH U EiaMI/I 3akoH Eubmiorexa OK
» HCHI ) https://m.edsoo.ru/ff0a25b0
ITackansa
36 JlaBlieHNE B *KUAKOCTH U Ta3e, bu6mmoreka [JOK
BBI3BAHHOE JIEMCTBUEM CHIIBI TSKECTH https://m.edsoo0.ru/ff0a2718
37 Pemenne 3ama4d no teme «/laBiieHue B bu6mmoreka [JOK
JKHJKOCTH U rase. 3akoH [lackaisy» https://m.edsoo.ru/ff0a2826
38 Coobmarormumecs: Cocybl bubnuoreka [IOK



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bubmuoreka [JOK

39 Tnpaseciuii npece https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuiaeBoi
SKHJIKOCTHEIN HAcoC
a1 Atmocdepa 3eMin 1 IPUIHHBL €€ bubnuorexa [JOK
CYIIIECTBOBAHHMS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nmyxa. ATmocdepHoe naBiieHNe Eggg?/(?;éela%scﬁ)(.)rﬁlfma%%
43 N3mepenue atmochepHOro JaBieHHUs. bubnnorexa [JOK
Omnebit Toppuuerm https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTb aTMOC(HEPHOTO JaBICHUS bubmuorexa [JOK
OT BBICOTHI HaJl YDOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepouns. ATmochepHoe bubnuorexa [JOK
JIaBJICHUE Ha Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3amay nmo reme "
46 "
ATtMochepHOe naBIeHNE
g | o e B LOK
https://m.edsoo.ru/ff0a3276
ApxumeJioBa cuia
JlaGopaTopHas
48 pabotaNed«OmnpeneneHue bubnuoreka [JOK
BBITAJIKUBAIOIIEH CHIIBI, ICHCTBYIOIIEH https://m.edsoo.ru/ff0a33fc
Ha TeJI0, MOTPYKEHHOE B KUAKOCTH)»
Jlaboparopnas paboTtaNe5 no Teme
49 «HccnenoBanue 3aBUCUMOCTH Beca bu6mmoreka [JOK
Tela B BOJIE OT 00bEMa MOTPYKEHHOH https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YaCTU TEIa»
bu6mmoreka [JOK
>0 Hnaarme Tex https://m.edsoo.ru/ff0a3a96
JIaGopatopHast paboTaNe6
51 "KoHcTpynpoBaHue apeomMeTpa Wi

KOHCTPYMPOBAHUE JIOAKU U
onpeeneHue e€ rpy30no01bEMHOCTH"



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

Pemrenue 3amau no remam: «llnaBanue
cyaoB. Bo3ayxonnaBanuey,

bubmuoreka [JOK

52 «JlaBieHue TBEpPbIX TEN, KUIKOCTEH https://m.edsoo.ru/ff0a3654
ra3oB»

KonTtponpsHas padboraNe2 o teme

53 «/laBreHnue TBepBIX TEIN, JKUJIKOCTEH U
ra3oB»

bubmmoreka [{OK

>4 Mexaruueckas pabora https://m.edsoo.ru/ff0a3f82

bubmmoreka [{OK

95 MomocTs. Eurmitet MOIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenoBanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOM TpH 1
noanéMe 1o Jectauiie"”

57 [IpocTeie Mexanu3Mmsl. Peryar.

PaBHOBecHe cuil Ha peryare
Poruaru B TexHuke, ObITY ¥ IPUPOJIE.

58 JlaGopaTtopHnas pabota 05 bubmuorexa [JOK
Ne7«HccnenoBanue yeaoBHin ' https://m.edsoo.ru/ff0a478e
paBHOBECHS pblUara

59 Pemrenue 3agay mo reMme «YCiIoBuUs bu6mmoreka [JOK
PaBHOBECHS pbIYara https://m.edsoo.ru/ff0a48a6
Koaddumment nmonesnoro aeicTeus
MexaHusma. Jlaboparopnas pabotaNe8

60 . 0.5
«3mepenue KIIJ] nakinoHHOM
TIJIOCKOCTH

61 Pemenne 3amau o treme "Pabora, bu6mmoreka [JOK
MorHocTh, KITT" https://m.edsoo.ru/ff0a4c48

PRI S — BuGmrorera LIOK

https://m.edsoo.ru/ff0a4252
SHEPrUst

63 3aKOH COXpaHEHUsI MEXaHUYECKOI bubnunoreka [JOK
SHEpPTrun https://m.edsoo.ru/ff0a4360

64 YPOK-9KCIIEPUMEHT I10 TEME 1



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

"DKCIepUMEHTAIBHOE OIIPEAETICHUE
M3MEHEHHUS KHHETHUECKOU U
MOTEHIIMATILHON YHEPTUU TIPU
CKaTBIBAHMH TeJIa 110 HAKJIOHHOM
mIockoctu"

KonTtponsHas padoraNe3 o teme

65 «PaboTa ¥ MOITHOCTh. DHEPTHS» 1 1
66 PesepBHblit ypok. Pabota ¢ Tekctamu 1 bubnnorexa [JOK
o Teme "MexaHn4eckoe JBuKeHue" https://m.edsoo.ru/ff0a4ee6
g | S Foomermerma | B orea 0K
. it ’ https://m.edsoo.ru/ff0a4ffe
KUJIKOCTEH U ra30B
Peseprubiit ypok. PaboTta ¢ Tekcramu
68 o Teme "Pabota. MOIIHOCTE. 1
Oneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 3 12
[TPOTPAMME
8 KVIACC
KosunvecTBo yaco
Ne Tema ypoka JIN4eCTBO YacOB Hara JJIeKTPOHHbIE HU(PPOBbIE
n/n Bcero Koutposbubie | IlpakTudeckue | HM3y4UeHHsi | oOpa3zoBaTesIbHbIE
padoThI padoThI pecypcbl
L amenmeeexo reop n s onrme | 1 ufimorera LIOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aToMOB M MOJIEKYIT 1
3 Moaenu TBEPAOTO, KUAKOTO U 1 bu6mmoreka [JOK
ra3o00pa3HOro COCTOSIHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHeHHEe CBOUCTB TBEPAOTO,
4 KUJKOTO U Ta3000pa3HOTO COCTOSTHUIMA 1
BEII[ECTBA HA OCHOBE MOJIOKECHUN
MOJIEKYJISIPHO-KHHETUYECKON TEOPUH
5 Kpucrannuueckue 1 amop¢Hsbie Tena 1 bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a5800
6 CMaunBaHue ¥ KaWUISIPHOCTb. 1 bu6nuorexa [IOK



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800

[ToBEpXHOCTHOE HATSKEHUE

https://m.edso0.ru/ff0a5530

bubmuoreka [JOK

7 TennoBoe pacHIMpeHne U CKaThue https://m.edso0.ru/ff0a5a26
Temneparypa. CBs3b TEMIIEpaTyphI CO
8 CKOPOCTBIO TETUIOBOTO JIBUKCHUS
YaCTHI]
9 Buyrpennsis sueprusi. CriocoObl bubmmoreka [{OK
W3MEHEHHS BHYTPEHHEH SHEPTruu https://m.edsoo.ru/ff0a5c60
10 Buasr Tennonepenaun bubmorexa HOK
https://m.edsoo.ru/ff0a6412
Ypok-koHpepennus "[Ipaktruueckoe
11 HUCIIOJIb30BaHUE TETIJIOBBIX CBOMCTB bu6moreka [IOK
BEIIECTB U MaTEPUAIIOB B IIEJISAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"
12 KonnuecTBo TemnoTsl. Y aenbHas bu6moreka [IOK
TETJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIUIOBOTO OaslaHca. bubmuorexa [JOK
TemmooOMeH ¥ TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopnas paboraNel
14 "UccneqoBanue IBICHUA bu6mmoreka [JOK
TEII00OMEHA PU CMEIIMBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U ropsiyeit BObI"
Pacuer konuyecTBa TEIIIOTHI,
15 HEO0O0XO0UMOTO U1 HAarpeBaHus Tejaa 1
BBIJICISIEMOTO UM TIPH OXJIAXKICHUU
16| "Onporerenme yaemuoi Bumioteka LIOK
" https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIIECTBA
17 DHeprus TOIUIMBA. Y IelbHas TEIIoTa bubnuoreka [JOK
CTOpaHUs https://m.edsoo.ru/ff0a7b5a
18| xpcramco ren ¥ tenpias Butmorexa LIOK
' https://m.edsoo.ru/ff0a71d?2
TEIJI0TA IJIABJICHUS
19 JlaGopatopHast paboraNe3 bubnuoreka [IOK



https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2

"Onpenenenue yaenbHOM TEIIOThI
TJIaBJICHUSA Jibaa"

https://m.edsoo.ru/ff0a72fe

20

[TapooOpa3zoBaHue ¥ KOHJICHCAITHS.
Hcnapenue

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a740c

21

Kunienne. Y genbHas temiora
mapooOpa3oBaHus M KOHICHCAIIHH.
3aBUCUMOCTBD TEMIIEPATYPHI KHIICHHSI
OT aTMOC(EPHOTO JIaBJICHHUS

bubmmorexa [{OK
https://m.edsoo.ru/ff0a786¢

22

Bnaxnocts Bo3ayxa. JlaboparopHas
pabota Ne4"Omnpenenenue
OTHOCHTEJILHON BIAKHOCTH BO3AyXa"

bubmmoreka [{OK
https://m.edso0.ru/ff0a7628

23

Pemenue 3aga4 Ha onpeneneHue
BJIAKHOCTH BO3JIyXa

24

[IpuHIMIBI PaOOTHI TETIIIOBBIX
nsurareneif. [laposas TypOuHa.
JIBurarenb BHYTPEHHETO CTOPaHHs

25

KIIJI TenmoBOoro aBuraters.
TemnoBble ABUraTEN U 3aIlUTa
OKpYKarolen cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U MPEBPALICHUS
SHEPrUU B TEIIOBBIX MPOIIECCax

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TensoBrie SIBIICHHUS.
H3MeHenune arperaTHbIX COCTOSHUN
BelecTna"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

Kontponsnas padora Nelno teme
"TermnoBble sIBJIeHU. 3MeHeHne
arperaTHbIX COCTOSIHMI BelecTa'

bubmuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

QHCKTpI/ISaHI/IH TCII. I[Ba poaa
QJICKTPUYICCKHUX 3apa10B

30

Ypok-uccaenosanue "Onexkrpusanus
TEJ UHIYKIHUEW U IIPU
CONIPUKOCHOBEHUU"

31

BzaumoneiictBue 3apSAKCHHBIX TCJI.

bu6nmoreka [JOK



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

3axoH KynoHna

https://m.edsoo.ru/ff0a87e4

DIEKTPUYECKOE TOJIE.
HanpsiskeHHOCTB 2JIEKTPUYECKOTrOo

bu6mmoreka [{OK

32 noJist. [TpuHIMn cynepro3unuu https://m.edsoo.ru/ff0a8a0a
AJIEKTPUYECKUX TOJIEN
Hocurenu >neKkTpuveckux 3apsaoB.

33 OnemenTapHbIi 3apsa. CTpoeHue
aToma

34 [IpoBOJHUKY U TUAJIEKTPUKU. 3aKOH bubnnorexa [JOK
COXpaHEHHS AIICKTPHUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pewrenne 3aga4 Ha mpuMeHeHNe bubnnorexa [JOK
CBOWCTB AJICKTPUUECKHX 3apsIIOB https://m.edsoo.ru/ff0a90cc

o | e o s B 10K

: https://m.edsoo.ru/ff0a95a4
AIIEKTPHUYECKOTO TOKA
37 JleficTBUSI STIEKTPUIECKOTO TOKA bubmmorexa HOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JlelictBue

38 ANEKTPUYECKOTO TI0JISI Ha MPOBOTHUKH 1
U JUAJIEKTPUKH"

39 DJIEKTPUYECKHUI TOK B MeTajuiax, bubnuoreka [JOK
JKUIKOCTAX Y ra3ax https://m.edso0.ru/ff0a9838

40 DnexTpuyecKkas Henb U e€ COCTaBHbIC
4acTu

| S Talopermman e os B LOK

" ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNEKTPUUYECKOE HAMPSIKEHHE.

42 BonwsTmeTp. JTabopaTopHas pabotaNe6 05 bubnuoreka [JOK
"M3MepeHue U peryinupoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpsKeHus "

43 ConpoTHuBieHUE TPOBOJHUKA. bubnunoreka [JOK
YaenpHOE COMPOTUBJICHHE BEIIECTBA https://m.edsoo.ru/ff0aa738

44 JlaGopatopHasi pabotaNe7 1 bubnuoreka [IOK



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738

"3aBUCUMOCTD 3JIEKTPUUYECKOTO
COTIPOTHUBJICHUS IPOBOJAHUKA OT €TO
JUTUHBI, TUIOIIA/IN TIONIEPEYHOTO
ceueHus u marepuaina"

https://m.edso0.ru/ff0aa738

3aBUCHMOCTH CUJIEI TOKA OT

bubmmoreka [{OK

45 HanpspkeHus. 3akoH Oma aiis ydacTka https://m.edsoo.ru/ff0aadda
Lenu
JlabopaTtopHnas pabota
o | Do e B 10K
> AT pes p P, https://m.edsoo.ru/ff0aa04e
OT COIPOTHBJICHUS PE3UCTOPA U
HanpspKeHus Ha pe3uctope”
47 [TocnenoBarenbHOE U ApATIIEITHHOE
COCTMHEHUS TIPOBOTHUKOB
JlabopaTtopnast pabotaNe9 "IIpoBepka
MpaBuJia CIOKEHUS HANPSIKEHUHN MpU bubmuorexa [JOK
48 .
MOCJICIOBATEILHOM COCIUHCHHUH JABYX https://m.edsoo.ru/ff0aaa58
pe3ucTopon"
JlabopaTtopnast padota Nel(0"IIposepka
49 npaBuJia JJisl CUJIbl TOKa IPU bubnuoreka [JOK
napajieIbHOM COETUHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopon"
S0 savona One o paseoro. ubmoera LIOK
AP https://m.edsoo.ru/ff0aaf8a
COEJIMHEHUS MPOBOIHUKOB
51 PaboTa 1 MOIIHOCTB AJIEKTPUUECKOTO bu6mmoreka [JOK
Toka. 3akoH J[xoyns-JIenia https://m.edsoo.ru/ff0ab124
52 ngogazgggz}; ng((;;i.l]\rlg/lll\}lo HOCTH bubmorexa HOK
pel p " B https://m.edsoo.ru/ff0ab3e0
AIEKTPUYECKOTO TOKA
P P Y https://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikanmne
54 ITonroToBKa K KOHTPOJBHON paboTe bubnuoreka [IOK



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

110 TeMe "DNEKTPUUYECKUE 3apsi/ibl.
3apspKeHHBIE Tella U UX
B3auMoAeCTBHS. [10CTOSHHBIN
AIIEKTPUYECKHUM TOK"

https://m.edsoo.ru/ff0abd2c

55

KonTtponsHas padboraNe2 o teme
"DnexTpuuecKkue 3apsapl.
3apspKeHHBIC TeJla U UX
B3anMoencTBUs. [IocTOSTHHBIM
ANEKTPUYECKHUM TOK"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0abea8

56

ITocTosTHHBIE MarHuTHI, UX
B3aUMO/JEHCTBUE

57

VYpok-uccnenoanue "N3yueHne
OJIEN TIOCTOSHHBIX MArHUTOB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

58

MarnutHoe 1oje. MarauTHoeE o€
3eMJiIH U €ro 3HaYeHHue IS )KA3HU Ha
3emiie

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

59

OnbIT OpcTena. MarautHoe nose
ANEKTPUIECKOTO ToKa MarHuTHoe
T10JI€ KATYIIKH C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpuMeHeHue 37eKTPOMarHiuTOB B
texHuke. JlabopaTopHas padora
Ne12"M3ydyenue neiicTBUS MarHUTHOTO
10JI1 Ha MPOBOJIHUK C TOKOM"

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

61

OneKTpoIBUTaTENb IOCTOSIHHOTO TOKA.
Hcnonb3oBaHue 3eKTpoiBUTaTe e B
TEXHUYECKUX YCTPOUCTBAX U Ha
tpancnopre. JlabopaTopHas padora
"KoHcTpynpoBaHue u u3yueHue
paloThI 37eKTpoIBUTaTeNs"

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

62

Oneitel @apanes. 3akoH
IEKTPOMArHUTHON MHIYKIIUH.
[IpaBuiio Jlenuna

63

OnekrporeHeparop. CriocoObl
MOJTyYCHHUS DIICKTPUYCCKON DHEPTUH.
DJIEKTPOCTAHIMK HA BO30OOHOBJISIEMBIX



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

HCTOYHHUKAX SHCPIrun

[ToaroToBka K KOHTPOJILHOU paboTe

64 1o TeMe "DIEKTPUUICCKUE U 1
MAarHuTHBIC SBJICHUS"
KontposnbHas TaNe3 1o TeM
65 ":;)JIGIBI?I;II/I‘-I:CKE;:SI/(I) Mag“IfI/ITELIZ ) 1 bubmmorexa [TOK
" https://m.edsoo.ru/ff0acb14
SIBJICHUS
66 PesepBHblit ypok. Pabota ¢ Tekctamu 1 bubnnorexa [JOK
o teme "TerioBbie sBaCHHUS" https://m.edsoo.ru/ff0accbe
P BHBIN K. P
67 H23Te£Me "Hngcz)SIHHa]f;Ta CrE 1 bubmmorexa [TOK
. " https://m.edsoo.ru/ff0acdc6
ANEKTPUIECKUHN TOK
68 PesepBHblit ypok. Pabota ¢ Tekctamu 1
mo TeMe "MaruuTHbIC SBICHUS"
OBUIEE KOJIMYECTBO YACOB I10 68 5 145
[TPOTPAMME '
9 KVIACC
Ne Tema ypoka KosmmyecTBo yacoB Jara D1eKTPOHHBIE HUPPOBLIE
n/n Bcero Kontpoabueie | Ilpakruueckue | H3y4eHHusi | oOpasoBaTebHbIe
padoThI padoThI pecypcbl
1 MexaHnudeckoe IBUKEHUE. 1
MartepuanbHasi TOUKa
2 Cucrema orcueta. OTHOCHTEIBHOCTh 1 bu6mmoreka [JOK
MEXAHUYECKOTO JIBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NpAMOJIMHEITHOE 1 bubnunoreka [JOK
JBHKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMmepHOe npsiMonuHEitHOE
4 nBukeHue. CpeHsisi U MTHOBEHHas 1
CKOPOCTb
5 [IpssMonMHENHOE PABHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBIDKEHUE. Y CKOpeHHe https://m.edsoo.ru/ff0ad8d4
CkopocThb NPSMOJIMHENHOTO
6 paBHOYCKOpEHHOTo JBIKeHus. ['papuk 1

CKOPOCTH
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JlaboparopHnas padota "Onpenenenue
YCKOPEHHS TeJla IIPU

bubmuoreka [JOK

! PaBHOYCKOPEHHOM JIBH)KCHUH T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM IIOCKOCTH"
5 CBoboanoe naaenue tei. OnbITh
lNanmites
PaBHOMEpHOE IBUMXKEHHE 11O
9 okpyxHoctu. [lepuon u yacrora bubnuorexa [JOK
oOparmienus. JInneitHas u yriaosas https://m.edsoo.ru/ff0ael76
CKOpPOCTH
10 LleHTpOCTPEMHUTENIEHOE YCKOPEHUE
11 [IepBsiit 3ak0H HproToHa. BekTOp cuitbl Eggg?/ﬁzaas&gﬁ/mae 612
12 Bropoii 3akon HeroTona. bubnuoreka [IOK
PaBHozelicTBYOMIIAs cHITa https://m.edsoo.ru/ff0ae72a
13 Tpertwnii 3akoH HproTOHa. bubmuorexa [JOK
Cymeprosuius Cuil https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMeHEHUE bu6mmoreka [IOK
3akoHOB HploTOHA https://m.edsoo.ru/ff0aeb6c
bubnuoreka [JOK
15 Cua ynpyroctH. 3akon T'yka https://m.edséf).ru/fanecaZ
16 Pemrenue 3agay mo teme «Cuiia
YIIPYTrOCTH»
17 Jlaboparopnas pabota «Onpenenenue bubnnoreka [JOK
KECTKOCTH MTPYKHHBD» https://m.edsoo.ru/ff0aee28
bubnnoreka [JOK
18 Chura TpeHHs https://m.edscl)lo.ru/fanf738
19 Pemenne 3agau mo teme «Cuia bu6mmoreka [JOK
TPEHHS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabora "OnpezneneHue bubnuoreka [IOK
KO3 QUIIMEHTa TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
Pemenune 3agau no teme "3akoHbI
21 HeroroHna. CII[/IJ'Ia ynpyroctu. Cuna bubmmorexa [IOK

TpeHus"

https://m.edsoo.ru/ff0afb8e
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Cuna TSHKeCTH U 3aKOH BCCMHUPHOT'O

22 TATOTEHUS. Y CKOPEHHE CBOOOIHOTO bubmmorexa [IOK
' P A https://m.edsoo.ru/ff0af044
naIeHUs
VYpoxk-koupepenuus "JIBkeHue et

23 BOKPYT TPaBUTALMIOHHOTO LIEHTpa
(Conneunas cucrema). ['anaktuxu"

TR I — ubmiotera LIOK

. P hitps://m.edso0.ru/ff0af5t8
TATOTCHUS

o5 [lepBas kocMHuecKasi CKOPOCTb. bubnuorexa [JOK
HeBecoMoCTh 1 nieperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecne MmaTepuanbHOW TOUKH.

26 AbcomotHo TBEpAOE Teno. PaBHOBecue bubnuoreka [IOK
TBEPOTO TeJa C 3aKPEIUIEHHON 0ChIO https://m.edsoo.ru/ff0afe36
BpaIeHus

27 MowmenT cuibl. LleHTp TsKecTH

o8 Pemmenue 3agay mo reme "MoMeHT bu6mmoreka [IOK
cuiel. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4

| Do oo e BuSorea 10K

. ,,H ' https://m.edsoo.ru/ff0b0408
BsaumoneiictBue Ten
B Mexameecoe oo, Bufimorera LIOK
N e " ' https://m.edsoo.ru/ff0b06ec
BsaumoneiicTBue Ten
| e B s S B LOK
P yAbea. Y upyr https://m.edsoo.ru/ff0b07fa
HEYNpyroe B3auMOICHCTBHE

32 Pemenue 3agau no teMe "3akoH bu6mmoreka [JOK
COXpaHEHHs UMITyJIbca" https://m.edsoo.ru/ff0b096¢

33 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKCHHE B IPUPOJE U TEXHUKE"

bu6mmoreka [JOK
34 Mexannyeckasi paboTa U MOIITHOCTh https://m.edsoo.ru/ffOb0ag4
35 PabGota cunbl TSDKECTH, CHIIBI bu6mmoreka [JOK
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https://m.edsoo.ru/ff0b02b4
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YIPYTOCTH U CHJIbI TPEHUS

https://m.edsoo.ru/ff0b0db8

Jlaboparopnas pabota «Onpenenenue
paboTHI CUJIBI TPEHHS TIPU

36 PaBHOMEPHOM JIBMYKCHUH TEJa O
TOPU30HTAIEHON TTOBEPXHOCTH
37 CBs13b SHEpruu U paboThI.
[ToTeHnManpHas dSHEPIUst
38 Kunernueckas sneprus. Teopema o bubnnorexa [JOK
KHHETUYECKOW SHEPTHH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKe
40 JlabopaTtopHnas pabota «3ydyeHue bubmuorexa [JOK
3aKOHA COXPAHEHUS SHEPTUI» https://m.edsoo.ru/ff0b12fe
a1 KonebarenpHoe ABMIKEHHE U €TO bu6moreka [IOK
XapaKTePUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromiye KoJeOaHusl. bubmuorexa [JOK
BoiayxaeHnbIe KojicOanus. Pe3oHanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKuil U Npy>KUHHbBIN
MasiTHUKH
w | e G B LOK
https://m.edsoo.ru/ff0b197a
MPYKUHBI U MacChl Tpy3a»
45 [IpeBpaienue 3uepruu npu
MEXaHUYECKUX KOJICOaHUSIX
Jlaboparopnas pabota «Onpenenenue
46 qaCTopTLI I/Ipneplfona Kom%ainllli bubmorexa HOK
https://m.edsoo.ru/ffOblaec
MPYKUHHOTO MasiTHUKA»
JlaGopatopHas pabota «IIpoBepka
47 HE3aBUCUMOCTH Mepro/ia KojeOaHmi bubnuoreka [IOK
Ipy3a, HOJIBEHIEHHOTO K HUTH, OT https://m.edsoo.ru/ff0b197a
Macchl Tpy3a»
Mexanunueckue BoIHbI. CBOMCTBa Bubmorexa IIOK
48 MexaHn4ecKux BoJH. [IpomonbHble U

TIOTICPCUYHBIC BOJIHBI

https://m.edsoo.ru/ff0b21fe
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https://m.edsoo.ru/ff0b20f0
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49

VYpoxk-koHpepenuus "MexaHHUECKHE
BOJIHBI B TBEpIOM Tene. CelicMuueckue
BOJIHBI"

50

3Byk. PacnipocTpanenue u otpaxeHue
3ByKa

51

Ypok-uccienosanue "Habmonenne
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTUYECKHI pe30HaHC

53

VYpoxk-koHpepenius "YabTpa3sByK U
nH(}pa3ByK B IPUPOJIE U TEXHUKE"

bubmmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJILHOU paboTe 1Mo
TeMe "3aKOHBI COXpAaHEHUS.
Mexanuveckue KojaeOaHus ¥ BOJTHBI"

bu6moreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTtponbHas padoTa o Teme "3aKoHbI
COXpaHEeHUsA. MeXaHn4eCcKue
KoJieOaHUsI ¥ BOJTHBI"

56

DIJIEKTPOMArHuTHOE MOJIE.
DNeKTPOMarHUTHBIE BOJHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

57

CBolicTBa SJICKTPOMArdHMTHBIX BOJIH

58

Ypok-koupepennus "llkana
AIIEKTPOMATrHUTHBIX BOJIH.
Hcnonp30BaHue 3JIEKTPOMArHUTHBIX
BOJIH JJIS1 COTOBO cBA3N"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2fe6

59

Ypoxk-uccnenopanue "N3yuenue
CBOMCTB 3JICKTPOMAarHUTHBIX BOJIH C
MTOMOIIIBI0 MOOMIIBHOTO TenedoHa"

bubnuoreka [JOK
https://m.edsoo.ru/ffOb2c6¢

60

Pemenne 3amaq Ha OMpCACIICHUC
YaCTOThI U JJIMHBI BHCKTPOMaFHHTHOﬁ
BOJIHBI

61

DNeKTpOMarHuTHas MpUpoJa CBETa.
CkopocTtb cBeta. BonHOBBIE CBOlCTBA
CBeTa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b31d0
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Hcrounuku ceera. [IpsmonuneitHoe

62 pacmpocTpaHeHue CBeTa. 3aTMECHHUS bubmorexa HOK
: https://m.edsoo.ru/ff0b3658
Connua u Jlynst
KOH OTP)XCHHS CBETa. 3epKaia.
63 13)2H?6H;)I€p3aaﬂzll Hacngnifleieelimagzamﬂa bubmorexa HOK
https://m.edsoo.ru/ff0b38c4
OTpPaKCHHS CBETA
64 [Ipenomnenue cBera. 3akoH bubnnorexa [JOK
MPEIOMJICHHUS CBETA https://m.edsoo.ru/ff0b3aea
ITonnoe BH HHEE OTPKCHUE CBETA.
65 H2§O§:3OBZ;F{I:/IG€ Hgif?OIEJaB}?yTpee:IHeeF?) bubmmorexa [TOK
https://m.edsoo.ru/ff0b3c5c
OTPaXCHHSI B ONTHYECKUX CBETOBOJAX
JlabopaTtopHnas pabota "MccnenoBanue
66 3aBUCHMOCTH YTJIa TIPETOMIICHUS
CBETOBOTO JIyJa OT yIJia MaJICHUS Ha
rpanuie "Bo3ayx-cTekyio""
VYpoxk-koupepennus "Hcnons3oBanue
67 MOJTHOTO BHYTPEHHET'0 OTPaKCHUSI:
CBETOBOJIbl, ONTUKOBOJIOKOHHAS CBS3b"
bu6mmoreka [IOK
68 JIunzel. OnTuyeckast cuja JIMH3bI https://m.eds0o.ru/ffob3f2c
69 [TocTpoenne n3o0pakeHUH B TMH3aX bubmmorexa [IOK
https://m.edsoo.ru/ff0b444a
70| boxyerore packrosmun  ommacekor Butmioteka LIOK
. " https://m.edsoo.ru/ff0b4206
CHWJIBI COOMpAIOIIEH JTMH3BI
el Ypok-koHpepenuus "OnTuueckue bubnunoreka [JOK
JIMH30BBIC PHOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 xak ontuyeckas cucreMa. 3peHue bubmmorexa [IOK
' https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenmus "JlegexTsl 3peHusl.
Kak coxpanuts 3peHue"
Paznoxxenne 6enoro cBeTa B CIEKT.
74 Omnbitel HetoToHa. Croxkenue P bubmorexa HOK

CIICKTPAJIbHBIX IBETOB. I[I/ICHepCI/IH

https://m.edsoo.ru/ff0cOf4c
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CBCTa

Jlaboparopuas pabota "OnbITHI IO
Pa3I0oKEeHUI0 OEJIOT0 CBETA B CIIEKTP U

75 BOCIIPUATHIO [IBETA IIPEIMETOB IIPH UX bubmorexa LHOK
https://m.edsoo.ru/ff0cOe2a
HaOJI0IEHUH Yepe3 [BETOBEIC
¢bmibTpe!"
VYpok-npaktukym "BonHoBbIE
76 CBOWCTBA CBETa: IUCTIEPCHS,
untepdepeniusa u qudpaxums’”
77 Omnbitel Pesepdopna u mianerapHast bubnuoreka [JOK
MOJIeJ]Ib aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
Ucmyckanue u mor HHE CBET
79 aT(z)l\Z](fMa KBeaHTI)? ﬁl?li{ueeﬁqai;ee ’ bubmmorexa HOK
' ' https://m.edsoo.ru/ff0c144c
CIIEKTPBI
80 VYpoxk-nipaktukym "HabGmonenne bubmuorexa [JOK
CIIEKTPOB MCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagmoakTBHOCTE U €€ BUIIBI Bubmaorexa LIOK
https://m.edsoo.ru/ff0c1672
82 Crpoenne atomHoro sapa. Hykimonnas bubmuoreka [JOK
MO/JIeITh https://m.edsoo.ru/ff0c18ac
83 PaagnoakTuBHBIE TTpEBpalICHHUS. bu6mmoreka [JOK
W3oTormsl https://m.edsoo.ru/ff0clald
84 Pemenue 3amau o teme: bu6mmoreka [JOK
"PaaroakTHBHBIE TIpEBpalicHus" https://m.edsoo.ru/ffOclb4a
85 [lepuon nomypacnana
o | Loesmon Pucume Buorra LOK
" ’ ’ https://m.edsoo.ru/ff0c2126
TEXHUKE
87 ffﬁﬁ?iéiﬁ:iﬁiﬁﬁé:ﬁg I;B:\/IaCCOBOFO bubmmorexa [IOK
https://m.edsoo.ru/ff0c1c58
qucen
88 DHeprusi CB31 aTOMHBIX sifiep. CBsi3b bubnmoreka [JOK

MAacCChl U SHCPruu

https://m.edsoo.ru/ffOcld7a
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Pemenue 3agau no teme "AnepHeie

89 i
peakiuu
90 Peakuuu cunTe3a u geneHus suep. bubnuorexa [JOK
Wcrounuku suepruu CouHia U 3BE311 https://m.edsoo.ru/ff0c1e88
Ypok-koupepenmus "SAnepuas
91 sHepreTuka. JleicTBust paauoakTUBHBIX
W3JIYYCHHUI Ha )KUBBIC OPTaHU3MBI"
[ToaroroBka Kk KOHTPOJBHOM paboTe MO
92 Teme "DIeKTpOMarHuTHOE TOJI€. bubnuorexa [JOK
DJIeKTPOMArHUTHBIC BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBnie sBienus"
KounTponbHas paborta o teme
93 "DNeKTpOMAarHUTHOE TOJIE.
DNEKTPOMAarHUTHBIE BOJTHBL
KBanToBrie sBnenns"
[ToBTOpEeHME, 0OOOIIEHNE.
94 Jla6o ETO H;Ie aégTBI 10 KypcC bubmmorexa HOK
N PATOPHBIC P " ypey https://m.edsoo.ru/ff0c245a
BsauMmonelicTue e
[ToBTOpenue, o6o6menue. Pemenue
95 aC‘leTII){HX I/I’ Ka‘ICCI;IBCHHBIX 3a7a4 I10 bubmmorexa ITOK
P ,, " A https://m.edsoo.ru/ff0c2572
teme ""TernnoBbIe MpoIecchl
[ToBTOpenue, o6o6meHue. Pemenue
96 aC‘leTII){HX I/I, Ka‘ICCI"IFIBCHHI)IX 3a7a4 I10 Eubmrorexa OK
P \ o https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TenaoBeIX ABUTATEIICH
IToBTOpenue, 060061cHNE. Pemenne
97 aC‘IeTI;){LIX I/I, Ka‘{eCI”J[lBeHHbIX 3a/1a4 I10 bubmorexa [IOK
P \ g https://m.edsoo.ru/ff0c2b30
teMe "KII/] anekTpoycTaHOBOK
IToBTOpEHnE, 0000IIICHHUE.
98 Jlabo I:TO H;,Ie a611;TBI 10 Kypc bubmorexa [IOK
N paTop P " ypey https://m.edsoo.ru/ff0c2c52
CBeTOBbBIC SIBICHUS
IToBTOpEHU Hue. Paborta
99 Te(I)(CT(E)lll\D/IeI/I nz,Toe?\?f %ZKO?IH bora ¢ bubmorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXPAaHEHHUS B MEXaHHUKE
100 [ToBTOpenue, 0606menue. Pabota c bu6mmoreka [JOK
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tekcramu 110 TeMme "Konebauusa u
BOJIHBI"

https://m.edsoo.ru/ff0c2e82

[ToBTOpenue, o6o6menue. Padora c
101 TekcraMmu 110 TeMe "CBeToBEIE
SABIIEHUS"

bubmmoreka [{OK
https://m.edso0.ru/ff0c3044

[ToBTOpenue, o6o6menue. Padora c
102 Tekctamu 1o Teme "KBaHToBast
sepHas pusuka"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

27
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YYEBHO-METOJNYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O TPOLECCA
OBSI3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J151 YHEHUKA

» ®uzuka: 7-i knacc: 6a30BbIN ypoBeHb: yueOHuk, 7 kinacc/ [lepsimkun .M., Banos A.H.,
Aximonepnoe o6miectBo «M3narensctBo «lIpocBenienne»

» ®usuka: 8-i knacc: 6a30BbI ypoBeHB: yueOHUK, 8 kinacc/ [lepeimkun U. M., UBanoB A. U.,
AxunonepHoe obmectBo «M3narensbctBo «lIpocsenienne»

» ®uszuka: 9-i kiacc: 6a30BbIN ypoBeHb: yueOHuK, 9 kinacc/ [lepeimkun M. M., I'yrauk E. M.,
WBanoB A. 1., IletpoBa M. A., AkunonepHoe obuiectBo «M3narensctBo «lIpocBenienne»

METOJUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
Jlykamuk B.M. COopHuk BompocoB u 3a1a4 1o ¢usuke. 7-9 ki. — M.: IIpocsemenue, 2010. —192c.

HUA®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://medsoo.ru.7f41619,
https://medsoo.ru.7f4181ce



