


HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢Qu3KMKe Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTaBJICHAa HAa OCHOBE
MOJIOKEHUH W TpeOOoBaHMW K pe3yiabTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3zoBarenbHOU mporpammel, npeactaBieHHbXx B PI'OC OO0, a Takxke ¢ yuérom (denepanbHOi
paboueii mporpamMmMbl Bocniutanusi U Konuenuuu npenoaaBanus yuedHoro npeamera «duznkay.

Copneprxanue mporpaMMsl 1o (U3MKe HarpaBleHO Ha (OPMHUPOBAHHUE €CTECTBEHHO-HAYYHOUH
IrPaMOTHOCTH OOYy4aloUIMXcs U OpraHU3alUio0 U3ydeHus (U3MKU Ha JeATeIbHOCTHOW ocHoBe. B
nporpamMme 1o (U3MKe YUUTHIBAIOTCS BO3ZMOKHOCTH Y4e€OHOTO IpEAMETa B pealln3alui TpeOOBaHUA
OI'OC OO0 K MmIaHUPYEMbIM JIMYHOCTHBIM W METAlpEIMETHBIM pe3yjbTaTaM OOYYeHHs, a TaKkKe
MEXIIPEIMETHBIE CBS3HM €CTECTBEHHO-HAYYHBIX y4eOHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus.

[Iporpamma 1o ¢u3MKE yCTaHABIMBACT paclpeaeieHne ydyeOHOro marepuaia 1o ToaaM
oOyueHus (10 Kjaccam), MpeasiaraeT MPUMEPHYIO MOCIeI0BaTeIbHOCTh U3YUEHHUsI TEM, OCHOBAHHYIO
Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COAEPIKAHUSA U YUETe BO3PACTHBIX OCOOCHHOCTEH 00yJaromuXcsl.

[IporpamMMma o ¢u3uke pa3paboTaHa ¢ LUEIbIO OKa3aHUSI METOAMYECKON MOMOIIH YYUTENIO B
co3aHuu paboueil MporpamMmel M0 Y4eOHOMY MTPEIMETY.

Ouzuka SBISIETCS CHUCTEMOOOPA3yIOIIUM JJIsi €CTECTBEHHO-HAYyYHBIX YYE€OHBIX IMPEAMETOB,
MOCKOJIBKY (PU3MUECKUE 3aKOHBI JIEKAaT B OCHOBE MPOIIECCOB W SIBICHHW, M3Yy4aeMbIX XHUMHEH,
Oouosorueit, actpoHomued M Qusuyeckord reorpadueii, BHOCUT BKJAJ B ECTECTBEHHO-HAYYHYIO
KapTUHY MUpa, IPEJOCTaBIsseT Haubosee sicHble 00pa3Libl IPUMEHEHUSI HaAyYHOr0 METO/a IIO3HAHUS,
TO €CTh Croco0a MONTy4eHUs TOCTOBEPHBIX 3HAHUI O MHpE.

Opna w3 mIaBHBIX 3aj1a4 (pusmueckoro oOpa3oBaHHsl B CTPYKType oOIIero oOpa3oBaHUs
cocTONT B (OPMHUPOBAHUU ECTECTBEHHO-HAy4YHONH TpPaMOTHOCTH M HWHTEpeca K Hayke Yy
00yJaromuXxcs.

WN3ydyenne (¢u3uku Ha 0a30BOM ypOBHE IMPEANONAracT OBJIaJEHUE CIEAYIOLUUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIUMHI €CTECTBEHHO-HAyUYHYIO TPAMOTHOCTb!

® Hay4HO OOBSICHSTDH SBIICHUS;

® OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

® UHTEpHpPETUPOBaTh JAHHbIE M HCIIOJIb30BATh HAy4yHbIE JOKA3aTEIbCTBA JUIS
MIOJIy4€HUs BHIBOJIOB.

Ienn wu3ydeHuss (GU3MKM Ha YPOBHE OCHOBHOIO 0OIIero o0pa3oBaHMs ONpEAETCHB B
Konuenmuu mnpenopaBanus ydeOHoro mnpeamera «@Pusumka» B 00pa3oBaTeNbHBIX OpPraHU3ALMAX
Poccuiickoit  ®enepanuu, peanu3ylIIUX OCHOBHBIE  00IIe00pa3oBaTeNbHbIE  MPOTPAMMBI,
yTBep)kI€HHON pemieHneM Komnernn MunucrepcTtBa npocsenieHus Poccuiickoit ®Penepanuun
(mporoxon ot 3 nexadbps 2019 r. Ne [IK-48H).

Henu usyvyenus ¢pusuku:

e npuoOpeTeHHe MHTEpeca M CTPEMJICHHs 00YyYarolMXcs K HAyYHOMY M3YUYEHHUIO MPHPOJIBL,

pa3BUTHE UX UHTEIUIEKTYalbHBIX U TBOPUYECKHX CIIOCOOHOCTEH;
e pa3BUTHE TIPEACTABICHUI O HAy4yHOM MeETOJ€ TO3HaHui U  (QOpMHUpPOBaHUE
HCCIIEIOBATENbCKOI0 OTHOIICHUS K OKPYXKAIOLIUM SIBJICHUSIM;

e (opmupoBaHME HAy4YHOTO MHPOBO33PEHMSI KaK pe3ylbTaTa HM3y4YEHHS OCHOB CTPOCHUS
MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (VU3UKH;

e (opmupoBaHuE MpeACTaBICHUN O posin (PU3UKHU AJIs Pa3BUTHUS APYTUX €CTECTBEHHBIX HayK,
TEXHUKH W TEXHOJIOTHIA;

® Dpa3BUTHE TNPEJCTABICHUH O BO3MOXHBIX cdepax Oyaymeld mnpodeccuoHaIbHOM
JeSITeIbHOCTH, CBS3aHHOM C (PU3MKOHM, MOATOTOBKAa K JasbHEHIIEeMy OOYYeHHIO B 3TOM
HaIpaBJICHUU.

JlocTHXKeHHEe 3TUX 1eJiei MporpaMMbl 10 (U3MKe Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHus
o0ecrieunBaeTcs peleHueM CleAyouX 3a1ay:



e npuoOpeTeHre 3HAHUN O TUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXAaHHMYECKHX, TEIIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHHSIX;

e pUOOPETeHHNE YMEHUM OMUCHIBATh U OOBACHATh (PU3UUYECKUE SBICHUS C UCTIOIB30BAHUEM
MOJyYEHHBIX 3HAHMI;

® OCBOCHHE METOJOB pEIICHUS MPOCTCUIIMX pacuy€THBIX 3aJad C HCIOJb30BaHUEM
(bU3NYECKUX MOJIETICH, TBOPUECKUX U MPAKTUKO-OPUECHTUPOBAHHBIX 3a]1a4;

e pa3BHUTHE YMEHHI HAOIIOATh MPHUPOIHBIC SBJICHUS W BBITIOIHATH OMBITHI, TAOOPATOPHBIE
paboThl W DKCIEPUMEHTAJIbHBIC HCCICIOBAHUS C HCIOIB30BAHUEM HW3MEPHUTEIBHBIX
puOOpPOB;

e oOcCBOcHHE MPUEMOB paboThl ¢ uHPoOpMaed (U3HUECKOTO COJNEpKaHUs, BKIIOYast
MH(OPMAIIHIO O COBPEMEHHBIX OCTKEHUSIX (QU3UKH, aHAIN3 U KPUTHIECKOE OICHUBAHUE
nHpopManuu;

® 3HAKOMCTBO CO chepamu MPOPECCHOHATHHON AEATEIHHOCTH, CBI3aHHBIMH C (U3HKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JJOCTHKEHUSIX (PU3NUECKON HAYKH.

Ha wu3ydenne ¢uzuku (6a30BBI ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
orBoautcs 238 yacoB: B 7 kinacce — 68 yacoB (2 yaca B Hejento), B 8 kiacce — 68 vacoB (2 yaca B
HEJIEINI0), B 9 KJ1acce — 102 Jaca (3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme mno (usnke nepeyeHb J1abopaTOPHBIX PadOT U OMBITOB HOCUT
pEKOMEHIaTeNbHbIN XapaKTep, YUUTEIb JIeNaeT BbIOOp MPOBEACHUs 1a00paTOPHBIX padOT U OMBITOB
C Y4€TOM MHAMBHIYaJIbHBIX OCOOCHHOCTEH OOYYaromMXcs, CIHCKa SKCIEPUMEHTAIBHBIX 3aJaHHi,
IpeJUIaraeéMbIX B paMKaxX OCHOBHOTO TOCY/IapCTBEHHOTO SK3aMeHa 10 (pr3uKe.

COJAEP/KAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. ®usuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpa.

®usnka — Hayka o mpupoje. SBineHus npupoabl. PU3NUECKHE SBICHHUS: MEXaHUYECKUE,
TEIUJIOBbIE, SJIEKTPUUECKNE, MAaTHUTHBIE, CBETOBbBIE, 3BYKOBBIE.

@usnueckue BenuuMHbBL. M3Mmepenue ¢usnueckux BenuuuH. Pusndeckue MpHOOPHI.
[TorpemHocTs M3MepeHnid. MexayHapoiHasi CUCTEMA €IHHMII.

Kak ¢u3uka u gpyrue ectecTBeHHbIE HAYKH M3y4aloT Mpupoay. EcTecTBEeHHO-HAYYHBINH METOA
MO3HaHUS: HaOJI0JeHNe, TOCTAaHOBKAa HAyYHOT'O BOIPOCA, BBIABMKEHHE THUIIOTE3, SKCIIEPUMEHT IO
IIPOBEpKE THUIOTE3, O0BsACHEHHE HalmonaemMoro spieHus. OnucaHue (U3NYECKUX SIBICHUH C
TTOMOIITBIO MOJICIIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEMIOBbIE, DJIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. dusmnueckue MpHOOPHI W Mpoleaypa MNPSMBIX HW3MEPEHUH aHaIOTOBBIM U IH(PPOBHIM

prudopom.

Jlabopamopuwvie padbomol u onvimol.

1. Omnpenenenue 1EHbI ATEHUS MTKATBI K3MEPUTEIBHOTO MPUOOpA.

2. W3mepeHue pacCTOSHHIA.

3. Hsmepenne o0bEMa KUIKOCTH U TBEPJIOTO Tea.

4. Omnpenenenre pa3MepoB MaJIbIX TEI.

5. HW3mepenune TtemmepaTypbl TpPU TOMOIIM JKHJKOCTHOTO TEpMOMETpa U JaTyuKa
TEeMIIEPATYpPHI.

6. TlpoBeneHHWe WUCCIICOBAHKUS 110 TIPOBEPKE THUIOTE3Bl: JABHOCTh ITOJIETA IIIAPHKA,

MYLIIEHHOTO TOPU30HTAIBHO, TeM 00JIbIlIe, YeM OOJIbIle BBICOTA ITYCKa.
Paspnen 2. IlepBoHayaibHbIE CBEACHHS 0 CTPOCHUH BelECTBA.



CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOIIME AUCKPETHOE
CTPOEHHE BEILIECTBA.

JlBukeHne dactull BemiecTBa. CBsA3b CKOPOCTM JIBWJKEHUS YacTHI] C TEMIIEpaTypou.
BbpoynoBckoe nBuxenue, auddysus. BsaumoneiicTBue wyacTuil BellecTBa: MPUTSDKEHUE H
OTTaJKUBaHUE.

ArperaTtHble = COCTOSIHMSI ~ BEILIECTBA: CTPOEHUE  Ta30B, JKUJIKOCTEW W TBEPABIX
(KpUCTaUIMYECKUX) TeJl. B3auMoCBsA3b MEXKIy CBOMCTBaAaMM BELIECTB B pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHrueM. OCOOEHHOCTH arperaTHhIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JIBH)KCHHS.

2. Hab6mronenune nuddys3uu.

3. HaOmrogenue siBneHUil, OOBACHSAIOMIMXCS MPUTSDKEHUEM WIM OTTAJKMBAaHHUEM YacCTHIL

BELIECTBA.

Jlabopamopuusie pabomot u onvimel.

1. OueHka quameTpa aToMa METOJIOM PSAOB (C HCIOIB30BaHUEM (poTorpaduii).

2. OmbIThI 110 HAOITIOACHUIO TEIJIOBOTO PACHINPEHHUS T'a30B.

3. OnbIThI 10 OOHAPYKEHUIO IEHCTBHSI CHIJI MOJICKYJISIPHOTO MTPHTSKCHHUS.

Pa3nen 3. /IBu:xeHne u B3aumMo/jieiicTBue TeJl.

Mexanuueckoe JBUKEHHE. PaBHOMEepHOE UM HepaBHOMEpHOe ABMkeHHe. CkopocTh. CpenHsis
CKOPOCTb [P HEPAaBHOMEPHOM JIBUKEHUH. Pacuér myTu U BpeMEeHH JIBU>KECHHUSL.

SIBnenue uHepuuu. 3aKOH MHEpUUU. B3aumoaeiicTBie Tesl Kak NpUYMHA U3MEHEHHUS! CKOPOCTH
NBUKEHUs Tesl. Macca kak Mepa uHepTHOCcTH Tena. IlnoTtHocTe BemectBa. CBsA3b IJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B eIMHUIIE 00BEMA BEIIeCTBA.

Cuila KaKk XapakTepucTuka B3aumojencTsus ten. Cuia ynpyroctu U 3akoH ['yka. 3mepenue
CWJIBI C IOMOIIBIO JMHAMOMETpa. SIBJIeHUE TATOTEeHUs U cuiia TskecTH. Cuia TSHKECTH Ha JIpYrux
minaHerax. Bec Tena. HeBecomocTh. CliokeHUE€ CHJI, HAIMpPaBICHHBIX 10 OJHOW MPSIMOM.
PaBHogeiicTByromas cui. Cuna TpeHus. TpeHue CKOJIbXKEHHUS U TPEHUE MOKos. TpeHue B MpUpPOJE U
TEXHUKE.

Jemoncmpayuu.

HabmtoneHne MexaHMUecKoro JABMKEHUS Tela.
N3mepenune ckopocTy NpsIMOIMHEHMHOTO ABMXKEHUS.
HaGnronenue siBleHUs: HHEPLIUU.
Habuntoienne n3MeHeHus: CKOpoCTH P B3aUMOJIEHCTBUU Tell.
CpaBHeHHE Macc IO B3aUMOJICHCTBUIO TEIL.
CrnosxeHue cuil, HapaBJIEHHbBIX 110 OJHON MPSIMOMH.
ﬂaﬁopamopnbte padomul u onvimbol.
1. OmpeneneHue CKOPOCTH pPaBHOMEPHOTO JBIKEHUS (IIapuKa B IKHUAKOCTH, MOJENH
JIEKTPUUYECKOTO aBTOMOOWMIIS U TaK JaJiee).
2. OmpeneneHne CpeIHEW CKOPOCTH CKOJNBKEHHS Opycka WM IIapuka MO HAKIOHHON
IIJIOCKOCTH.
Onpenenenye MIOTHOCTU TBEPJIOTO TeENA.
4. OmpITbl, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTb pacTshkeHus (nedopmalvu) MpPYKUHBl OT
MIPUIIOKEHHOMN CHUIIBL.
5. OnbITHl, JEMOHCTPHPYIOIIUE 3aBUCHUMOCTb CHJIBI TPEHHsI CKOJBKEHHs OT Beca Tella U
XapakTepa COIPUKACAIOIINXCsl TIOBEPXHOCTEH.

Pa3nen 4. /laBieHue TBEPABIX TeJl, AKUAKOCTEH M ra3oB.

Hasnenue. CriocoObl yMEHbIIEHUS U YBeIMuYEHHUs NaBieHus. JlaBneHue rasza. 3aBHCHUMOCTh
JaBlieHHs ra3a oT 00béMa, Temmnepatypsl. [lepenada naBneHuss TBEPIBIMU TEIAMHU, KHUIKOCTSIMU H
razamu. 3akoH [lackans. [IHeBMaTMyeckue MamIMHBL. 3aBUCUMOCTb JABJICHUS JKMJIKOCTH OT
riyounsl. ['uapocrarnyeckuii napagokc. Coobmaromuecs cocyabl. [ uapaBmnueckue MeXaHu3MBbl.

oakrwdE
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AtMocdepa 3emnu u arMmocdepHoe napieHue. [IpUUMHBI CyIIECTBOBAaHUS BO3IYITHOU
obonoukn 3emnu. Omnbitr Toppuuemm. W3mepenue atmochepHOro aBiieHHsS. 3aBUCUMOCTH
aTMoc(epHOro MaBJICHHS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl 1ist u3mepeHus atMochepHOoro
JABJICHUSI.

JleficTBHE XKUJKOCTU W ra3a Ha MOTPYyXKEHHOE B HUX Tesio. BhITankupBawomas (apxumeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Jemoncmpayuu.

1. 3aBucumocCTb JaBieHUS ra3a OT TEMIEPATYpPHI.

2. Tlepenaua naBieHHUs KUIKOCTBIO U Ta30M.

3. CooOmarommuecst CoCybl.

4. T'mapaBiudeckuil npecc.

5. IlposiBienue neiicTBust aTMochEpHOro AaBJICHUS.

6. 3aBHCHMOCTH BBITAJIKHBAIOINICH CHIIBI OT 00BEMA MOTPYKEHHOW YaCTH Tella U IIOTHOCTH
AKUIKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHON KHUJIKOCTH.

8. VYcnoswue raBaHus TeN: MJIaBaHHE WM MOTPYKEHHE TEJ B 3aBUCUMOCTH OT COOTHOUICHHUS
IJIOTHOCTEH TeNa U )KUJKOCTH.

Jlabopamopuuvie pabomot u onvimel.

1. HccnenoBanue 3aBUCUMOCTHU Beca TeJla B BOE OT 00bEMA MOTPYKEHHOU B KUIAKOCTh YaCTH
Tena.

2. OmpeneneHne BHITAIKUBAIONICH CHIIBI, IEHCTBYIOLICH Ha TEJO, MOTPYKEHHOE B KHUIKOCTb.

3. TlpoBepka HE3aBUCHMOCTH BBITAIKUBAIOILIECH CHUIIBI, EHCTBYIONIEH Ha TEJO B KUAKOCTH, OT
Macchl Tela.

4. OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh BBITAIKMBAIOIICH CHIIBI, IEUCTBYIOIICH Ha TEIO
B )KHJIKOCTH, OT 00bEMA MOTPYKEHHOM B KHUIKOCTh YaCTH TEJIA U OT INIOTHOCTH JKUAKOCTH.

5. KonctpyupoBaHue apeomeTrpa WM KOHCTPYMPOBAHUE JIOAKH U OMNpeleleHue eé

Irpy3010AbEMHOCTH.

Paznen S. Pabora u MOIIHOCTB. JHEPrus.

Mexannueckasi pabota. MoLIHOCTb.

IIpocTble MexaHM3MBI: pblyar, OJOK, HAaKJIOHHas IJIOCKOCTh. [IpaBHiio paBHOBECHS pblyUara.
[IpumeneHue npaBuia paBHOBECHs pblyara K 0110Ky. «3os0Toe npaBuio» Mexanuku. KIIJ[ npoctsix
MexaHu3MOB. [IpocTbie MeXaHNU3MBbI B OBITY M TEXHHUKE.

Mexanunveckass sHeprus. KuHernueckas U moTeHUMalbHas »Heprus. lIpeBpamieHrne oaHOrO
BHJIa MEXaHUYECKOW SHEPTUU B IPYroi. 3aKOH COXPAHEHMSI DJHEPTUU B MEXAHUKE.

Jemoncmpayuu.
1. TIpumepsl NPOCTBHIX MEXAHU3MOB.
Jlabopamopuvie pabomol u onsimel.
1. Onpenenenue pabOTBl CWJIBI TPEHUS TPU PABHOMEPHOM JBM)KEHUH Tela IO
TOPU30HTAIBHON ITOBEPXHOCTH.
2. HccrnenoBanue ycinoBHi paBHOBECHS pblyara.
3. Usmepenne KI1J] HaKIIOHHOH MJIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHHS MEXaHUYECKOH SHEPIHH.
8 KUIACC

Paznen 6. TenmioBbie ABJICHUS.
OCHOBHBIE MOJIOKEHHSI MOJEKYISIPHO--KUHETUUYECKOW TEOpPHH CTPOEHHS BeliecTBa. Macca u

pazMephl

aTOMOB n MOJICKYJL. OHI)ITBI, MOATBECPKAAIOIIUEC OCHOBHBIC TTOJIOXKCHHUA

MOJIEKYJISIPHO-KUHETUUECKOU TEOPHH.
Mopenu TBEPAOTO, JKUIKOTO M Ta3000pa3HOTO COCTOSHUN BemecTBa. Kpucrammmdeckue u
amop¢ubie Tena. OObSICHEHHE CBOICTB ra3oB, KUIKOCTEH W TBEPIBIX TENl HA OCHOBE IMOJOXKCHHMA



MOJIEKYJISIPHO--KMHETUYECKOM Teopun. C(CMauumBaHME M KalWUISpPHbIE sIBIE€HUA. TemioBoe
pacUIMpeHne U CKaTue.

Temnepatypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTbIO TEIUIOBOTO JBMKEHMSI YacTULl. BHyTpeHHss
sHeprusi. CiocoObl U3MEHEHUS! BHYTPEHHEH SHEpruu: Terionepenaya u copepuieHre padotsl. Busl
TEIUIONEPEIaun: TEIIONPOBOAHOCTh, KOHBEKIMS, U3ITyYECHHUE.

KonuuecTtBo TermioThl. VYienbHas TEMIOEMKOCTh BellecTBa. TeriooOMeH U TerioBoe
paBHOBecHe. YpaBHEHHE TemaoBoro OamaHca. IlnaBieHune M OTBepAEBaHUE KPUCTAIUIMUECKHUX
BelIeCTB. Y aenbpHas Terora iasineHus. [lapoodbpazoBanue u konaencanus. Mcnapenue. Kumnenue.
VYiaenpHas TeEIUIOTa MapooOpa3oBaHMs. 3aBUCHMOCTb TEMIIEpATypbl KHUIEHHS OT aTMOC(hEepHOTro
JABJICHUSI.

Brnaxnocts BO3ayXa.

OHeprus ToIMBa. Y IeibHas TEIJI0TA CTOPAHUS.

[Tpuntunst pabots! TeroBbix Apuratenciit KI1/1 temmoBoro neurarens. TeruioBsie qBuratenu
U 3aIlIATA OKPYKAIOIIEH Cpebl.

3aKOH COXpaHEHMsI U IIPEBPALIEHUS S3HEPTUU B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.

HaGrotenne 6poyHOBCKOTO JIBHYKEHUSI.

Ha6monenue nuddysum.

Habnronenue siBieHU cMaunBaHUs U KalTWJUISIPHBIX SIBJICHUM.

Habmroienue TemnoBoro pacimupeHus Ted.

W3meHnenue naBieHus ra3a npyu U3MEHEHUU 00bEMA U HarpeBaHUU WM OXJIAXKICHUU.
[IpaBuna n3amepeHus TeMIepaTypsl.

Bupael Terionepenayu.

OxmnaxeHue Ipy COBepIICHUH PabOThI.

Harpeanue npu coBepiieHHH padOThl BHEITHUMH CHUJIAMH.

0. CpaBHeHuE TEITOEMKOCTEN PAa3INYHBIX BEIIECTB.

. Habmonenue kuneHus.

12. HaGmroieHre moCcTOSHCTBA TEMITEPaTyphbl IPU IJIaBJICHUU.

13. Mojienu TEIIOBBIX JIBUTATEIICH.

Jlabopamopuvie padomol u onvimul.

OneIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHHUSL.

OnpITHI 10 BEIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOW COJIM WM caxapa.

OnpIThI 10 HAOTIOEHUIO TETJIOBOTO PACIIMPEHMSI Ta30B, )KUIKOCTEN U TBEPABIX TEl.
Omnpenenenue 1aBiaeHNs BO3AyXa B OasIOHE IINPHIIA.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJIEHUS BO3/yXa OT €ro 00bEéMa U HarpeBaHus
WM OXJIQXKICHUS.

[IpoBepka THUMOTE3bl JIMHEWHOW 3aBUCUMOCTH JUTMHBI  CTOJOWKA IKUIKOCTH B
TEPMOMETPHUUYECKON TPyOKe OT TeMIIepaTyphl.

7. HaOmronenue W3MEHEHHs BHYTPEHHEH SHEpruu Tejla B pe3ysbTare TeIlonepeaadud u

palboThI BHEIIHUX CHUII.

8. MHccrenoBanue siBIEHHS TEIIOOOMEHA PU CMEIIMBAHUH XOJIOJHON M TOPSTUEH BOIBI.

9. OmnpeneneHue KOJIMYECTBA TEIIOTHI, MOIYYEHHOTO BOJOW MPH TEIIO00OMEHE ¢ HarpeThiM

METAITNYECKUM LIUITUHAPOM.

10. Onpenenenue yaenbHON TEIIIOEMKOCTH BEIIECTBA.

11. ViccnemoBanue mporiecca HCIapeHHs.

12. OnpezneneHre OTHOCUTENIBHOM BIaKHOCTH BO3yXa.

13. OnpeneneHne yaenbHOM TETUIOTHI IJTABICHUS JIbIA.

Pa3nea 7. DiiekTpuyeckne M MATHUTHBIC SIBJICHHS.

Onextpuzanus Ten. J[Ba ponia aneKTpUUYecKuX 3apsaaoB. BzaumopelicTBre 3apsKEHHBIX Tell.
3akoH Kyrnona (3aBUCHMMOCTBH CHIIBI B3aWMOJICHCTBHS 3apsDKEHHBIX TeNl OT BEIMYHUHBI 3apsSaoB U
PacCcTOSHUS MEXy TeJIaMu).
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Onexrpuueckoe mnozne. Hanmpspk€HHOCTH 3iexTpuueckoro nois. [lpuHnun cynepnosunuun
ANIEKTPUICCKUX T0JIeH (Ha KaYECTBEHHOM ypOBHE).

Hocutenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIN 3iekTpuueckuil 3apsa. CTpoeHue aroma.
[IpoBOIHMKY U AUDIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUECKOIO 3apsiia.

DNEeKTpUYECKU TOK. YCJIOBUSL CYHIECTBOBAHUSI DJIEKTPUUECKOr0 TOKa. VICTOYHUKH
MIOCTOSIHHOTO TOKa. JIeHCTBUS SJEKTPUYECKOTO TOKa (TEMJIOBOE, XUMHUYECKOE, MAarHUTHOE).
DNEeKTPUUYECKHUM TOK B )KUJIKOCTSIX U ra3ax.

Onekrpuueckas nenb. Cuia Toka. JieKkTpudyeckoe HanpspkeHue. COnpoTUBIEHUE TPOBOIHUKA.
VnenbHoe cornpoTuBieHHEe BemlecTBa. 3akoH Oma s yuactka uenu. IlocnenoBarensHoe u
rapajuieJIbHOE COEIMHEHHUE TPOBOIHHUKOB.

PaboTta u MourHOCTh 3neKTprueckoro Toka. 3akoH JLxoymns—Jlenna. DnexTpudyeckue menu u
MOTpeOUTENH IEKTPUUECKOl sHeprun B ObITy. KopoTkoe 3aMbikaHue.

[TocrossuHbie MarHuThl. B3anMMOAENCTBHE TIOCTOSHHBIX MArHUTOB. MAarHutHoe mMoJIe.
MaruauTHOE noje 3eMiIM U €ro 3HaueHue g xKu3Hu Ha 3emie. OnbIT Opcrena. MarauTHoe mnojie
3JIEKTPUYECKOTr0 TOKA. IIpuMeHeHue 3JIeKTpOMarHuToB B TEXHUKE. J[€MCTBHE MArHUTHOTO MOJIA Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJBUTATENb MOCTOSHHOIO TOKa. MCrosib30BaHUE AJIEKTPOJBUraTesIeii B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel  Dapajes. SIBneHue  DIEKTPOMArHUTHOM  MHAYKIIMH. [IpaBuno  JleHna.
Onektporeneparop. CrnocoObl MOTyYeHUS DJIEKTPUUECKOM HHEPruu. JIEKTPOCTAHIIMM  Ha
BO300HOBIISIEMBIX UCTOYHHKAX SHEPTUH.

Jemoncmpayuu.

DnekTpusanus Tel.

JIBa pojia 2JIEKTPUYECKUX 3aps0B M B3aUMOJICHCTBUE 3apSKEHHBIX TEll.

Y eTpoiCTBO U IEHCTBHE 3IEKTPOCKONA.

DnexTpocTaTuuecKas HHAYKIHS.

3aKOH COXpaHEHUS MIEKTPUUECKUX 3apsI/IOB.

[IpoBOAHMKY U AUAIICKTPUKH.

MopenupoBaHue CUIOBBIX JTMHHUH 3JIEKTPUUYECKOTO MOJIS.

HcTouHnKH MOCTOSHHOTO TOKA.

JlelicTBUS 2IIEKTPUYECKOTO TOKA.

0. DneKTpUYeCKHid TOK B )KHUIKOCTH.

. 'a30BBI#1 pa3psn.

12. 3mepeHune CHITbI TOKa aMIIEPMETPOM.

13. Usmepenue 3MeKTpUIeCcKOro HAMpsKeHUs BOJIBTMETPOM.

14. Peoctat u Mara3uH CONPOTHUBIICHHH.

15. B3aumoeiicTBHE MOCTOSITHHBIX MAaTHUTOB.

16. MopenupoBaHre HEBO3MOKHOCTH Pa3IeJICHHUS TIOJIOCOB MarHUTa.

17. MopenupoBaHre MarHUTHBIX TOJIEH MOCTOSTHHBIX MArHUTOB.

18. OmbIT Dpcrena.

19. MarautHoe noJje Toka. JIeKTPOMarHur.

20. JleficTBHME MarHUTHOTO ITOJISI HA TPOBOJIHHUK C TOKOM.

21. DneKTpoABUTaTENb MOCTOSHHOTO TOKA.

22. ViccnenoBaHue SIBJICHUS SJICKTPOMArHUTHON HHTYKITHH.

23. OnbiTel Dapasest.

24. 3aBUCUMOCTD HAITPABJICHHUS WHIYKIIHOHHOTO TOKA OT YCIOBHI €r0 BOSHHKHOBCHHS.
25. DeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomsl u onvimol.

1. OmbIThl IO HAOIOICHUIO ANIEKTPU3ALIUN TNl MHAYKIIMEH U TIPU COPUKOCHOBEHUHU.
2. WccnenoBaHue AEUCTBHS ICKTPHYSCKOTO OIS HA TPOBOIHUKH M IUAJICKTPUKH.
3. CoOopka u mpoBepka pabOThI ANEKTPUUECKON 1IN TTOCTOSIHHOTO TOKA.

4. W3mepeHue u peryaupoBaHue CHUIIBI TOKA.

ROoo~NoGO~LNE
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W3mepeHue u peryanpoBaHue HapsHKEHUS.

6. HccrnenoBanue 3aBUCHMMOCTH CHJIBI TOKA, MIYIIETO 4Yepe3 PE3UCTOp, OT CONPOTUBICHUS
pe3UCTOpa M HANPSDKEHHUS HA PE3UCTOPE.

7. OnbIThl, 1EMOHCTPUPYIOLIME 3aBUCUMOCTb IEKTPUUECKOTO COIPOTHBIICHHS IPOBOJHUKA
OT €ro JUIMHBI, TUIOIIAAX TIONIEPEYHOT0 CEYCHUS U MaTepuaa.

8. IlIpoBepka mpaBuiIa CIIOKEHUS HANPsHKEHUH MPH IOCIEN0BATEIbHOM COEIMHEHMU JIBYX
PE3UCTOPOB.

9. IIpoBepka mpaBuiia Jyis CUIIbI TOKA MPH NMapajuIeIbHOM COEIMHEHUN PE3UCTOPOB.

10. Onpenenenne pabOTHI ANEKTPUUECKOTO TOKA, UAYIIETO YEPEe3 PE3UCTOP.

11. OnpeneneHyre MOLUTHOCTH IEKTPHUUECKOTO TOKA, BBIJIEJIAEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4Yepe3 JIAMIOYKY, OT HalpsDKEHHs Ha
HEH.

13. Onpenenenne KIIJl narpeBarens.

14. NccnenoBaHre MarHuTHOI'O B3aUMOJIEHCTBHUS IOCTOSSHHBIX MAarHUTOB.

15. M3yueHre MarHuTHOTO TOJISI TOCTOSIHHBIX MarHUTOB MPU X OObEIMHEHUH U PA3/ICICHUH.

16. UccnenoBanue AeWCTBUS 3JEKTPUYECKOIO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OnbITH, JEMOHCTPUPYIOIINE 3aBHCUMOCTH CHJIBI B3aMMOJCHCTBHS KaTyIIKH C TOKOM H
MarHuTa OT CHJIbI TOKA M HAIPaBJICHUs TOKA B KaTyIIIKe.

18. M3yueHwue aeiicTBUS MAarHUTHOTO TOJISE Ha MTPOBOIHUK C TOKOM.

19. KoHctpyupoBaHue U U3ydeHue paboThl AJIEKTPOABUraTes.

20. Usmepenne KI1/ anexkTpoaBuraTrenbHON YCTAaHOBKH.

21. OnpITel 1O UCCIEAOBAaHHUIO SIBICHUS JJIEKTPOMArHUTHOM MHAYKIMM: MCCIEJOBaHUE

M3MEHEHHI 3HAYEeHUS ¥ HATPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zpen 8. Mexannueckue siBJICHHUS.

Mexanuueckoe aBmkeHue. MarepuanpHas Touka. Cucrema otcuéra. OTHOCHUTENBHOCTh
MEXaHUYECKOro  JIBM)KEHUs. PaBHOMepHoe  mpsMonuHeiHoe aBmkeHue. HepaBHomepHoe
npsiMosTHEHOE BIKeHne. CpeHsst © MTHOBEHHAs CKOPOCThH TeJla TPU HEPABHOMEPHOM JBHYKEHUU.

Yckopenue. PaBHoyckopeHHOe mpsimonuHeiiHoe aBikeHue. CBoOomHoe maneHue. OMbITHI
lanunes.

PaBHOMepHOEe nBIXKeHHE MO OKpyxkHOCTH. [lepmon u dacrora oOpamenus. JluneliHas u
yrioBasi CKopocTd. LleHTpocTpeMUTENbHOE YCKOPEHHE.

IlepBeit 3akoH Hprorona. Bropo# 3akon Hsrorona. Tperuit 3axkon Hserorona. IlpuHiuun
CYyNEPNO3UIIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPEHUs CKOJIbKEHHUSI, CUJla TPEHHS TOKOS,
JIPYTH€ BUbI TPCHHUSI.

Cuna TSKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOAHOTO majeHus. [[Buxkenue
maneT Bokpyr Comnnina. [lepBas kocmudeckasi ckopocTb. HeBecoMOCTh U eperpy3ku.

PaBHOBecue MaTepuanbHO TOYKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecHe TBEPIOTO Tena C
3aKpEIUIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TshkecTwu.

Nmnynec Tena. W3meHenue wummynbca. Mmnynbc cuibl. 3aKOH COXpaHEHHUs HMITYJbCa.
PeaxkTnBHOE ABMKEHIE.

Mexanuueckasi paboTa U MOIIHOCTh. PaboTa chil TSHKECTH, YIPYrocTH, TpeHust. CBSI3b SHEPTUU
u pabotel. [loTeHIManpHast YHEPrUs Teia, MOJHATOTO HaJl MOBEPXHOCTHIO 3emMuH. [loTeHnmampHas
SHeprusi ckarod npyxuHbl. Kunermdeckas sHeprus. Teopema O KMHETHMUECKON >HEPruu. 3aKOH
COXPAHEHUS MEXAHUYECKOW SHEPTUH.

Jemoncmpayuu.

1. HaGmromeHre MEXaHHYECKOTO JIBH)KCHHS Tella OTHOCUTEIBHO PAa3HBIX TE OTCUETA.

2. CpaBHeHHE IMyTeH U TPAEKTOPUN JBUKEHHS OJJHOTO M TOTO ke Tella OTHOCUTEIHHO Pa3HbBIX

TEeJI OTCYETA.



N3mepenne ckopocTy U YCKOPEHHMSI IPSAMOJIMHENHOTO IBUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUYKEHUSI.

Habnronenue nBHXEeHUS Tela 10 OKPYKHOCTH.

Habmoienne MexaHu4yecKux sIBICHUHN, IPOUCXOAAIINX B cucTeMe oTcuéTa «Tenexka» npu

e paBHOMEPHOM U YCKOPEHHOM JIBI)KEHHH OTHOCUTENIbHO KaOMHETa (PU3UKH.

7. 3aBHUCHMOCTb YCKOPEHHS Tella OT MACChl Tea U ACHCTBYIOIIECH Ha HETO CUIIBI.

8. HabmioneHnue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEI.

9. V3meHeHue Beca Tesa MpH YCKOPEHHOM JIBUXKEHUH.

10. [Tepenaya uMIyabca Mpu B3aMMOACHCTBUH TEJL.

11. TIpeo6pa3oBaHus SHEPTHH MPU B3aUMOJACHCTBUHN TEI.

12. Coxpanenue UMITyJIbCa IPHU HEYIPYTOM B3aMMOICHCTBHUH.

13. CoxpaneHue umnysbca npu abCoNOTHO YIIPYroM B3aUMOJICHCTBUU.

14. HaGnronenue peakTHBHOTO JIBUKCHUS.

15. CoxpaHeHre MEXaHUYECKOM SHEPTruu Mpu CBOOOIHOM Ma/ICHUH.

16. CoxpaHenue MEXaHUYECKON SHEPTUH MIPH JBM>KEHUH TeJla O ICHCTBUEM MPYKUHBI.

Jlabopamopuuvie pabomot u onvimel.

1. KoncrpyupoBaHue TpakTa /Ui pa3roHa U JajbHEHIIEro paBHOMEPHOI'O JBUKEHUS LIapuKa
VI TEJICKKH.

2. OmpeneneHue cpenHell CKOPOCTH CKOJBKEHUS Opycka WM JABIDKEHHS IIapHKa II0
HAKJIOHHOM TJIOCKOCTH.

3. OmpeneneHne YCKOpEHHs Tella MNpPH PAaBHOYCKOPEHHOM JIBIDKEHHHM 110 HAKIOHHON
MJIOCKOCTH.

4. WccnenoBanue 3aBHCHMOCTH TYTH OT BPEMEHH ITPU PAaBHOYCKOPEHHOM IBW)KEHUHU 0e€3
HAYalbHOM CKOPOCTH.

5. IIpoBepka rHUMOTE3BI: €CIU NMPU PABHOYCKOPEHHOM JBIKEHHH 0O€3 HAdaIbHOW CKOPOCTH

MyTU OTHOCSTCS KakK psii HEUETHBIX YHCEN, TO COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHU

OJINHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHSI OT CHIIBI HOPMAJIbHOTO JTABICHHUS.

Omnpenenenne kodPpPUIIEHTa TPECHUS CKOTBKECHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Onpenenenve pabOTbl CUJIBI TPEHHUS TPH PABHOMEPHOM JBIDKEHHHM Tela IO

TOPU30HTAILHOU MOBEPXHOCTH.

10. Onpenencarie  pabOTHl CHIIBI YIPYIOCTH TPU TMOABEME Tpy3a C HCIOJIB30BAHHEM
HETOJBM)KHOTO U TIOABHKHOT'O OJIOKOB.

11. Vzydenue 3akoHa COXPAHEHUS SHEPTHUH.

Pa3nesn 9. Mexanndeckne Koy1e0aHusI M BOJHBI.

KonebarenbHoe paBuxeHne. OCHOBHBIE XapaKTEPUCTHKU KojeOaHUM: NEepHoid, YacToTa,
aMIUTUTy/Aa. MaremaTudeckMii W TNPYXHUHHBIM  MasTHUKM. [lpeBparieHue SHepruv mnpu
K0J1e0aTeIbHOM JABM)KEHUU.

3aryxatomue kojeOaHus. BbiHyxIeHHble KonebGaHus. Pe3oHanc. MexaHMYecKUE€ BOJIHBI.
CaoiicTBa MexaHMuecKux BoJIH. [IpojonpHbIe U nonepeyHble BONHBI. J[JIMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHusl. MexaHM4ecKHe BOJIHBI B TBEPJOM TeJ€, CEHCMUYECKHE BOIHBI.

3Byk. [')poMKOCTh 3ByKa U BeIcOTa TOHA. OTpakeHue 3ByKa. IHppa3ByK U yIbTpa3ByK.

Jemoncmpayuu.

Habmonienue xonebanuii Te noj 1eHCTBUEM CHIIbI TSXKECTH U CUJIbI YIIPYTOCTH.
Habmtonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habntoienne BeIHYX/IEHHBIX KOJle0aHUI U pe30HaHca.

Pacnpoctpanenue npo0iIbHbIX U MOMEPEUHBIX BOJIH (Ha MOJEIN).

Habntoienne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKUI pE30HAHC.

.]Iaéopamopubte padomout u onvimol.

©oksw

© N

o UTEWN R



=

Omnpenenenne 4acTOTHI ¥ MEPHOAA KolIeOaHUH MaTeMaTHYeCKOro MasiTHUKA.
Omnpenenenre 4acToThl U Mepuo/ia KoueOaHuil MpyKUHHOTO MasgTHHKA.
3. MHccrnenoBanue 3aBUCUMOCTH NEproia KoIeOaHUH MOABCIICHHOTO K HUTH Ipy3a OT JJIUHBI
HUTH.
HccnenoBanue 3aBUCMMOCTH IIEPHUO/A KOJIEOaHUH NPY>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
[IpoBepka He3aBUCHUMOCTH TepHoa KoJieOaHHI rpy3a, MOABEIIEHHOTO K HUTHU, OT MaccChl
rpysa.
6. OmnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh NIEPUO/Ia KOJICOaHHH MPYKUHHOTO MasiTHUKA OT
Macchl rpy3a U KECTKOCTH MPYKUHBL.
7. VI3mepeHue yckopeHUsi CBOOOJIHOTO Ma/IeHHUs.
Pazgen 10. DiieKTpOMAarHuTHOE M0JIe U 3J1eKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHuTHOE ToJje. DJIeKTPOMAarHUTHbIe BOJNHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
[Ikana 351eKTpOMarHuTHBIX BOJIH. MICIonb30BaHNe 3JIEKTPOMArHUTHBIX BOJIH JUISE COTOBOM CBSI3H.
DnexTpoMarHuTHas npupoa cera. CKopocTh cBeTa. BoiHOBbIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CaoiicTBa MEKTPOMATHUTHBIX BOJIH.
2. BomnHOBBIE CBOHCTBa CBETa.
Jlabopamopnuvie pabomot u onvimel.
1. H3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOMIIBHOTO TeseoHa.
Pasznea 11. CBeroBbIe iBJICHHUS.
JlyueBas wmognenb cBera. HMcrounuwku cBera. IIpsgmosimHelHOE pacnpoOCTpaHEHHE CBETA.
3armenus Connua u Jlyasl. Otpaxenue cera. [nockoe 3epkaiio. 3akoH OTpa)KEHUs CBETA.
[Ipenomiienne cBera. 3akoH mpenomiieHust cBeTa. [lonHoe BHyTpeHHEe OTpakeHUE CBETa.
Hcnonb30BaHre MOTHOTO BHYTPEHHETO OTPAKEHHSI B ONTHYECKUX CBETOBOAX.
Jlunza. Xox mydeit B nua3e. Onruyeckas cuctema (oroarmmapara, MUKPOCKOIA W TEJIECKOIIA.
I'ma3 kak ontuyeckas cucreMa. b30pyKkocTh U JaTbHO30PKOCTb.
Pasznoxxenne Genoro ceera B cnekTp. OmnbiTel HploToHa. CliokeHHE CHEKTpalIbHBIX LIBETOB.
Jucnepcus cBeTa.
Jemoncmpayuu.
[IpsiMmosinHeitHOE pacpocTpaHeHHe CBETa.
OTtpaxxeHue cBera.
[Tonmyyenue n300pa’keHHUi B INIOCKOM, BOTHYTOM M BBITYKJIOM 3€pKajiax.
[Ipenomienue ceera.
OnTHyeckuii CBETOBO.
Xon nydeit B cobuparouieil 1uH3e.
Xoz Jlydel B pacCenBaroLeH JIMH3E.
[Tonyuyenne n300paxeHUii ¢ TOMOIIBIO JINH3.
[Tpunun neiictus doroanmnapara, MUKPOCKOIA U TEJIECKOIIA.
10 Monens rnasa.
11. PaznoxeHue 6e10ro cBera B CIIEKTP.
12. TTony4yenue 6e10ro cCBeTa NPy CIOKEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimol.
1. HUccnenoBanue 3aBUCMMOCTH yTjla OTPa)KEHUSI CBETOBOIO JIy4a OT YyIJia MaJeHHUs.
2. H3ydeHue xapakTepUCTHK M300pa)KeHUs IpeAMETa B IIJIOCKOM 3epKaJle.
3. HccrenoBanue 3aBHCHMOCTH yTila TPEJIOMIJICHHS CBETOBOTO Jiyda OT yIjla HaJeHUs Ha
IPaHUIIE «BO3TYX—CTEKIIO».
4. Tlonmy4yeHue n300paKeHHUIA C TTOMOIIBIO COOMPAIOIIIEH JTUH3HI.
5. Omnpenenenne (HOKYCHOTO pacCTOSHUS U ONTUYECKON CHITbI COOMPAIOIIEH JINH3BI.
6
7.
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OMBITHI TIO PA3JIOKEHUIO OEJI0TO CBETAa B CIIEKTP.
OMnBITHI IO BOCTIPUSATHIO I[BETA MPEAMETOB MIPHU UX HAOTIOACHUH Yepe3 IBETOBbIC (DUIBTPHI.
Paznen 12. KBanTOBbBIC IBJICHUS.



OmnbiTel Pesepdopna m mimanerapnas mozaenb atoma. Mogens aroma bopa. Hcnyckanue u
MOTJIONIEHUE cBeTa aTOMOM. KBaHThI. JIuHelyaThlie CIIEKTPBI.

PagnoakTuBHOCTH. Aba-, 6eTa- u ramma-usznydenus. CTpoeHue aToMHOro siipa. Hykionnas
MOJZeNIb aTOMHOTO sanpa. M3oronel. PannoaktuBHble npeBpainenusd. [lepuoa noinypacnana aTOMHBIX
a1ep.

SAnepHble peakuuu. 3aKOHbBI COXPAHEHHMs 3apsiIOBOIO M MAacCOBOIO YHMCEN. DHEpPrusi CBSA3U
aTOMHBIX siiep. CBsi3b Maccel M dHEpruu. Peakuuu cuHTe3a U aeneHus saep. VICTOUHHMKM 3HEPrUM
CouHiia 1 38E31.

SAnepHas sHepreTuka. JleMcTBUSA paAMOAKTUBHBIX U3Iy4YEHUN HA )KUBBIC OPTAaHU3MBI.

Jemoncmpayuu.

CrexTpbl U3JIy4eHHS U TOTJIOIIECHHUS.

CrexTpsl pa3au4HbIX T'a30B.

CrnexTp Bomopo/ia.

Hab6mronenue TpekoB B kamepe Bunbcona.

Pabora cuérurka HOHM3UPYIOUNX U3TYIECHUH.

Perucrpanus nznydenus: npupoAHBIX MUHEPAJIOB U ITPOIYKTOB.

ﬂaﬁopamopnbw padomout u onvimol.

1. HalGmropeHue CIUIOMIHBIX U TMHEWYATHIX CTIIEKTPOB H3ITYUCHHUS.

2. HccrnepmoBanme TPEKOB: HM3MEPEHHE SHEPIHMHM YAaCTUIBI IO TOPMO3HOMY IIyTH (IO

dboTorpadusm).

3. H3mepeHue paanoakTHBHOTO (OHA.

IHoBTOPHUTEIHbHO-0000 1AM MOYJIb.

[ToBTOpUTENBHO--0000IIAIOIINI MOAYJIH MPEAHA3HAYEH JUIsI CHCTEMAaTH3allMid U 000O0IIeHUs
MPEIMETHOTO COJEPKAHUS U OIbITa JEATEIbHOCTH, IPUOOPETEHHOIO MPH M3YYEHUHU BCEro Kypca
¢bu3nKu, a TaKkKe A TMOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY SK3aMeHy MO (U3HKE st
o0yuaromuxcsi, BHIOPABIINX 3TOT y4EOHBIN MPEIMET.

[Ipu n3yueHun JaHHOTO MOAYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI 1€ATEIbHOCTH, Ha
OCHOBE KOTOPBIX 00€creyrBaeTCsl JOCTH)KEHHE MPEAMETHBIX M METallpeIMETHBIX IJIaHUPYEMbIX
pe3ynbTaToB 00y4deHus, (OpMHpYyeTCs EeCTECTBEHHOHAy4yHasi I'PaMOTHOCTb: OCBOCHHE Hay4YHBIX
METOJIOB HCCIEOBaHUs SBICHUH TMPUPOABI M TEXHHUKH, OBJAJIEHUE YMEHUSMHU OOBICHSITH
(u3nueckre sIBICHUs, IPUMEHSS MOJyYeHHbIE 3HaHUA, peulaTh 3a/1a4k, B TOM YHCJEe KaueCTBEHHBIE
U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIHATBEHO NEATEIPHOCTHBIA XapaKkTep AAHHOTO pa3jiena pealn3yeTcs 3a CYET TOro, 4TO
oOyuaroluecs BBIMONHSIOT 33/1aHUs, B KOTOPBIX UM MPEAaraercs:

Ha OCHOBE TOJYYEHHBIX 3HAHUN pacro3HaBaThb U HAYYHO OOBICHATH (PU3MUECKUE SIBICHUS B
OKpY>KaroIllel IPUPOJIE U TIOBCETHEBHOM KU3HH;

HCIOJIb30BaTh HAYYHBIE METOJbl HCCIIENOBaHUS (PU3MYECKUX SBJICHUH, B TOM 4MCIE IS
MIPOBEPKHU TUMOTE3 U MOJYyYEHHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HaydHble OCHOBBI HamOoOJee BaXXHBIX JOCTHKEHUH COBPEMEHHBIX TEXHOJOTHUH,
HarpuMep, MPaKkTUYECKOr0 HMCIOJIb30BaHUSl PA3IMYHBIX MCTOYHUKOB SHEPIrUM HA OCHOBE 3aKOHA
MIPEBPALICHUS U COXPAHEHMSI BCEX U3BECTHBIX BUJIOB SHEPTUU.

ocourwhE

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBLI IO ®UBUKE HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

N3yuenne QpU3MKU Ha YpOBHE OCHOBHOTO OOIEro oOpa3oBaHMs HAINpPABJICHO Ha JOCTHXKEHHE
JIMYHOCTHBIX, MECTAITPCIAMETHBIX U IIPEAMETHBIX O6p330BaTeJ'II)HI)IX PE3YIBTATOB.

B pesynbrare u3ydenus GU3MKU Ha ypOBHE OCHOBHOT'O 00IIero o0pa3zoBaHus y 00ydaronerocs
OyayT cOpMUPOBAHBI CIEAYIOUINE TNYHOCTHBIE PE3YIbTaThl B HaCTH:
e 1) naTpHOTHYECKOr0 BOCIIUTAHHUSA:



® - MPOSBIEHHWE HWHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHHCKON (DHU3UUYECKOM
HayKH;

® - [ICHHOCTHOE OTHOIICHHE K JJOCTHKEHUSM POCCHICKUX YUEHBIX --(DU3HUKOB;

e 2) rpa’kIaHCKOro U yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

® - TOTOBHOCTh K QKTHBHOMY YYacTHIO B OOCYXICHUU OOIIECTBEHHO 3HAYMMBIX M ITHUYCCKUX
po0JieM, CBS3aHHBIX C IPAKTHYECKUM TPUMEHEHHUEM JOCTHKCHHUN (DU3HKHY;

® - 0CO3HaHHE BaXHOCTU MOPAIbHO--3TUYECKUX MPUHIIUIIOB B ACSITEILHOCTU YUEHOTO;

e 3)3cTeTHYecKOro BOCIMTAHMSI:

® - BOCHPUSITHE D3CTETUYECKHX KauecTB (PU3Mueckol HayKu: €€ TapMOHUYHOTO IOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

¢ 4) HEHHOCTH HAYYHOI'O NMO3HAHUSA:

® - OCO3HAHME LIECHHOCTH (PU3NYECKON HAYKU KaK MOIIHOTO MHCTPYMEHTA IMO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHEHIIIEH COCTABIISIONIECH KYJIbTYPHI;

® - pa3BUTHE HAYyYHOU JIFOOO3HATEIBHOCTU, MHTEPECA K UCCIIEI0BATEIBCKON IEATEIbHOCTH;

e 5) popMupoBaHus KYJbTYPHI 310POBbS H IMOLMOHAJIBLHOTO0 0J1ar0NOJIyYus:

® - OCO3HAaHME LIEHHOCTU 0€301MacHOro oOpasa >KU3HU B COBPEMEHHOM TEXHOJOTUYECKOM MHPE,
BOKHOCTH TIpaBUJI 0€30MacHOr0 MOBEACHUS Ha TPAHCIOPTE, HA JOpOrax, C AJICKTPUUYECKUM U
TEIUIOBBIM 00OPYIOBaHUEM B IOMAIIHUX YCIOBHUSAX;

e - chopmupoBaHHOCTH HaBbIKa pedIEeKCHH, NIPU3HAHUE CBOETrO IpaBa Ha OMIMOKY M TaKOTO XKe
IpaBa y APyroro 4eiaoBeKa;

e 6) TPYI0BOr0 BOCIIUTAHUSA:

® - AKTHUBHOE YYacTHE€ B PEUICHWH MPAKTHYECKUX 3a1ad (B pamMKax CeMbH, 00pa3oBaTEIbHOM
OpraHu3aIy, ropoja, Kpasi) TEXHOJOTUYECKONW U COIMAIbHOM HAMpPaBJIIEHHOCTH, TPEOYIOIUX B
TOM 4ucie U GU3NYECKUX 3HAHUI;

® - UHTEpEeC K MPAKTUICCKOMY M3YUCHHIO TPOECCHii, CBI3aHHBIX ¢ (PU3UKOM;

e 7) 3KOJIOTHYECKOT0 BOCTIUTAHMS:

® - OpUEHTAIIVS Ha MPUMCHECHHE (DM3MYCCKUX 3HAHUH JIJIS pelIeHUS 33124 B 001aCTH OKPYXKAIOIICH
cpenbl, TUTAHUPOBAHMS TIOCTYNKOB M OIEHKH MX BO3MOJKHBIX TOCIEICTBUN JUIsl OKpYXKarouien
cpenpbl;

® - OCO3HaHHE II00ATBHOTO XapaKTepa HKOJIOTUYECKUX TTPOOJIEM U MyTeH UX PEIICHNUS,

e §8) ajanTanyMu K M3MEHSIOIIUMCS YCJIOBUAM COUMATBHOM M PUPOJAHOM Cpeabl:

® - MOTPeOHOCTh BO B3aWMOJICHCTBUU TMPH BBIMOIHEHUH HCCIEAOBAHUN U MPOEKTOB (PU3NUYECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JIPYTHUX;

® - [IOBBHIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YePe3 MPAKTUUECKYIO JAEATETHLHOCTD;

e - noTpeOHOCTh B (DOPMUPOBAHUU HOBBIX 3HAHUM, B TOM uuciie GOpMYyTUPOBATh UIEH, TTOHSATHUSA,
TUTIOTE3bI 0 (PU3UYECKUX O0BEKTAX U SBJICHUSX;

® - 0cO3HaHUE AePUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001acTu (PU3HKH;

® - IUTAHUPOBAHHE CBOETO Pa3BUTH B MPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUN;

® - CTPEeMJICHHE aHaJU3MPOBATh M BBIABISITH B3aUMOCBS3U MPUPOJIBI, 00IIECTBA U YKOHOMHKH, B
TOM YHCJIC C UCIIOJIb30BaHUEM (PU3NUYECKUX 3HAHUI;

® - OIICHKAa CBOMX JICHCTBUI C yU4ETOM BIUSHUS Ha OKPYKAIOIIYIO CPEAY, BO3MOXKHBIX TJI00ATBHBIX
MOCJIE/ICTBUM.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHUs MporpaMMbl o PU3UKE Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHUS Y
oOyuvarorierocss  OyayT  copMHUpOBaHBI ~ MeTampeAMeTHbIe  Pe3yJbTaThbl, BKJIIOYAIOIINE
MO03HABATENbHBIE YHUBEPCATbHBIC YUCOHBIE AEHCTBHSI, KOMMYHUKATUBHbBIE YHUBEPCAIbHbIC YIeOHBIC
NeNCTBUS, pETyIATUBHbIE YHUBEPCAJIbHbBIE YUeOHbIe NEHCTBUS.



ITo3HaBaTe/IbHbIE YHHMBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

Ba3oBble Jjornueckue aeicTBHA:
BBISIBJISITH M XapaKTEPU30BaTh CYIICCTBEHHBIE PU3HAKN OOBEKTOB (SBJICHHIA);
YCTaHABIIMBATh CYIIECTBEHHBIN NpU3HAK KJIAacCU(PUKALMU, OCHOBAaHUS [UIsi OOOOLIECHUS U
CpaBHEHUS,
BBISIBJISTH 3aKOHOMEPHOCTH ¥ TPOTHBOPEYHMS B paccMaTpUBacMbIX (akTax, MaHHBIX W
HaOJIOICHUSX, OTHOCAIINXCS K (PU3UUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYMHHO--CJICICTBEHHBIE CBSI3U MPU M3y4YeHUU (U3NYECKUX SBICHUN M IMPOLIECCOB,
JIeNIaTh BBIBOJIBI C MCIIOJIb30BAHUEM JIEAYKTUBHBIX U MHIYKTHUBHBIX YMO3AKIIOUEHUI, BHIBUTATD
TUIOTE3bI O B3AaUMOCBSI3IX (DU3HMUECKUX BEIIMUYUH;
CaMOCTOSATENIbHO BBIOMpPATh CIOCO0 perieHuss ydeOHOH (GU3MYecKol 3amauyr  (CpaBHECHHE
HECKOJIbKUX BapHaHTOB pELICHHs, BHIOOp Hambojee MOAXOIALIEro ¢ Yy4ETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).
Ba3oBble uccienoBarebckue 1eiCTBUS:
KCII0JIh30BaTh BOIPOCHI KaK UCCIIEI0BATENLCKIUI HHCTPYMEHT MTO3HAHMUS;
MPOBOANTHh [0 CAMOCTOSATEIHHO COCTABICHHOMY IUIAHY OIBIT, HECIOXKHBIM (pHU3ndecKuit
AKCIIEPUMEHT, HEOOJIbIIIOE HCCIeI0BaHUE (PU3UUYECKOTO SIBICHUS;
OIICHWBATh HA TIPUMEHUMOCTh U JIOCTOBEPHOCTH WH(MOPMAILMIO, TIOJYyYECHHYIO B XOJe
WCCIIEA0OBAHUS WM SKCIIEPUMEHTA;
CaMOCTOSITENNbHO (POpMYIHpPOBaTH OOOOIIEHHUS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO
HaOII0/IeHUs, OIBITA, UCCIICIOBAHMUS,
MIPOTHO3MPOBATH BO3MOXKHOE JalIbHEHIIICE pa3BUTHE (PU3NICCKUX TPOIIECCOB, & TAK)KE BBIBUTATH
MIPEATNIONOKEHHS 00 UX PA3BUTUU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.
PabGora ¢ undopmanmeii:
MPUMEHATh Pa3TUYHbIC METOJIbI, MHCTPYMEHTHI U 3alpOChl MPU MOUCKE M 0TOOpe MHpOpmanuu
WJTU TaHHBIX C YYETOM MPEII0KEHHON yueOHOM (pU3nUecKon 3a/1auu;
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPIPETHPOBATH MH(POPMAIMIO PA3TUYHBIX BUIOB U
(dbopM mpescTaBICHUS;
CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMAJbHYIO  (QopMy  HpelcTaBieHHs HUHQOpMalMM U
WJUTIOCTPUPOBATH PEllIaeMble 33]]a4l HECIOKHBIMU CXeMaMH, JHarpaMMaMHu, HHOHM rpaduKoi u ux
KOMOMHAIIHSIMH.
KoMMmyHuKaTHUBHBIE yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUA:
B XoJle OOCyKIeHHs Yy4eOHOTO MaTepuana, pe3yabTaToB JabOpaTOpHBIX pabOT M MPOEKTOB
3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl W BBICKA3bIBaTh HUJEH, HAIICJIICHHBIC Ha
pelIeHre 3aa41 1 ToJIiepKaHue 01arokenareaTbHOCTH OOIIEHHS;
COTIOCTABIIATh CBOU CYXIEHUSI C CYXKJICHUSIMH JIPYyTUX YYaCTHUKOB JUajiora, OOHapy>XHBAaTh
pa3IM4Me U CXOJICTBO MO3UILIHIA;
BBIP2XKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MHCbMEHHBIX TEKCTaX;
MyOJIMYHO TPEJCTABISTh PE3YyJIbTATHl BBIOTHEHHOTO (U3WYECKOTO OIbITa (IKCIEPUMEHTA,
HCCIe0BaHMs, IPOEKTA);
MMOHUMATh U UCTIOIB30BaTh MPEUMYIIIECTBA KOMAHIHOW U WHIUBHUIYATIHHON paOOTHI MPU PEIICHUH
KOHKPETHOU (Ppr3ndecKoi mpoOIemsI;
MPUHUMATh eI COBMECTHOHM NIE€ATENbHOCTH, OPTaHU30BBIBATh JEUCTBUS MO €€ JOCTUKEHHUIO:
pacmpenenatb poyH, OOCYXAaTb MPOIECCHl M PE3yabTaThl COBMECTHOW paboThl, 00001aTh
MHEHHUS HECKOJIBKHX JTIONICH;
BBITIONTHSTH CBOKO YaCTh Pa0dOTHI, JOCTUTAs! KAYECTBEHHOTO pe3yiIbTaTa Mo CBOEMY HANPaBJICHUIO U
KOOPJAMHHPYS CBOU JCUCTBUS C APYTUMH WICHAMHA KOMaH/IbI;



OLICHUBATh KaueCTBO CBOEr0 BKJaJa B OOMMHA NPOAYKT IO KPUTEPUSM, CAMOCTOSTEIHHO
c(OpMyIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBHSL.

PeryasiTuBHble YHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBHS

Camoopranuszaums:

BBISIBIIAITh MPOOJIEMBI B JKU3HEHHBIX W YYEOHBIX CHUTYyalUsX, TpeOyOIMX s peeHus
(bu3NYeCKUX 3HAHUH;

OPHEHTUPOBATbCS B PA3IUYHBIX IOJIXOAAX MPUHATHS pelIeHUil (MHAMBHIyaJdbHOE, MPUHATHE
pelleHysl B IpyIe, IPUHATHE pelleHu rpymnmnoil);

CaMOCTOSITENIFHO COCTABJIATh aIrOPUTM peIleHus PU3NIECKOM 3a/1aui WK TIJIaHa UCCIIEOBAHUS C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH Ipe/iaraeMble
BapHUaHThl PELICHUH;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHATbHbII MHTEJIEKT:

JlaBaTh a/IeKBATHYIO OLICHKY CUTYalluu U MpeJylaraTh IUlaH €€ N3MEHEHMS,;

OOBSICHATh NMPUUYUHBI JOCTMXKEHUS (HEIOCTUIKEHUS) PE3yNbTaTOB JEATENbHOCTH, JaBaTh OLEHKY
pUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHBBl B JEATEIbHOCTh (B TOM 4YHCIE B XOJ BBIIOJHEHUS (PU3HUECKOTO
UCCIIEIOBAaHMsI WJIM IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB, W3MEHUBLIMXCS CHUTYyalUH,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYTHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa eI U YCIOBUSIM;

CTaBUTh ceOs Ha MECTO JPYroro 4elioBeKa B XOJE CIOpa WM JUCKYCCHUM HAa HAay4yHYIO TEMY,
IIOHUMaTbh MOTHUBBI, HAMEPEHUSI U JIOTUKY IPYTOro;

MPU3HABATH CBOE MPaBO HA OIMIMOKY MPH pEIICHUH (U3MYECKUX 3a/1a4 WM B YTBEPKICHUAX HA
HAyYHBIE TEMBI U TaKOE YK€ MPaBO APYTOToO.

HNPEAMETHBIE PE3YJBTATHBI

K kxoHuy oOydenus B 7 kJacce IpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Yy OOYUAIOIIMXCS YMEHUH:
UCIOJIb30BaTh MOHATUA: (U3MYECKHE M XUMHUYECKHE SIBJICHUS, HAONIO/IEHHE, 3KCIEPUMEHT,
MOJI€b, TUINOTE3a, €AUHUIIBI (U3NYECKUX BEJIMYMH, aTOM, MOJIEKYJA, arperarHble COCTOSHMUS
BemiecTBa (TBEpHOE, HKHUJIKOE, Tra3o000pa3HOE), MEXaHWYEeCKoe JBWKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJUHEHHOE), TpPAeKTOpUs, paBHOJEHCTBYOIIAs cuia, jaedopmanus
(ynpyras, niaacTudeckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;
paznuyath sBiaeHus (auddysus, TennoBoe ABUKEHNE YacTULl BELIECTBA, PABHOMEPHOE JIBUYKEHUE,
HEpPaBHOMEPHOE JBM)KEHHE, HHEpLUs, B3aUMOJIEUCTBUE TeEJ, pPABHOBECHE TBEPIABIX TeNl C
3aKpEMJIEHHON OCBIO BPALLEHUS, Mepeaada JaBJIeHUs TBEPAbIMU TEIaMH, KUAKOCTIMU U ra3aMH,
aTMoc(epHoe J1aBieHHe, TUIaBaHUE TeJl, IPEBPAIICHNU MEXaHUYECKOW SHEPTUH) M0 OMMCAHUIO HX
XapaKTePHBIX CBOICTB U HA OCHOBE OIMBITOB, IEMOHCTPUPYIOLIUX JTaHHOE (PU3NYECKOE SIBIICHUE;
pacrno3HaBaTh IPOSBICHHE U3YUYEHHBIX (PU3MUECKUX SBJIEHUHN B OKPYXKAIOLIEM MUPE, B TOM UUCIIE
¢u3nyeckue sIBICHUS B MPUPOJAE: MPUMEPHI JABIKEHHS C Pa3IMYHBIMH CKOPOCTSAMHU B JKMBOH U
HEXHUBOW TNpUpOJE, AECUCTBHUE CUJIbI TPEHHUS B MPHUPOAEC M TEXHUKE, BIUSHUE aTMOC(HEPHOTO
JIaBJICHHs Ha JKUBOM OpraHM3M, IUIaBaHUE PBIO, PbIUaru B TeJie YeJIOBEKa, IPH ITOM IEePEBOIUTH
MIPaKTUYECKYIO 3a/lady B yueOHYIO, BBICIATH CYIECTBEHHbIE CBOMCTBA (IIPU3HAKU) PUZNYECKUX
SIBIICHHI;
OIMCHIBATh M3YUYEHHbBIE CBOMCTBA TeJ U (PU3MUECKUE SIBICHUS, UCTIONb3YS (PU3NUECKHE BETUUNHBI
(macca, 00BEM, IUIOTHOCTH BEIIECTBA, BPEMs, IyTh, CKOPOCTb, CpPEOHSI CKOpPOCTb, CHIIA
YIIPYTOCTH, CHJIa TSDKECTH, BEC TENa, CUJla TPEHUs, JaBlIeHHUE (TBEPLOTO TeNa, KUAKOCTH, rasa),



BBITAJIKUBAIOIIAs CHJIA, MEXaHH4YecKas paboTa, MOIIHOCTb, IUICYO CHUJIBI, MOMEHT CHJIBI,
K03 (QULIMEHT MOJIE3HOTO ACHCTBUS MEXaHU3MOB, KUHETHYECKasi U MOTEHIUAIbHASI DHEPTUS), TPU
OIMCaHWHU MPABWJILHO TPAKTOBATh (PU3NYECKUN CMBICI MCIIOJIb3YEMBIX BEIMYMH, UX 0003HAYECHUS
U eIWHUIBl (U3MYECKUX BEIUYHMH, HaXOAUTh (OPMYIIbI, CBA3BIBAIOLIME JAHHYIO (DPU3UUECKYIO
BEIMYUHY C APYTUMH BEIUYMHAMH, CTPOUTH Tpa(UKH M3YyYEHHBIX 3aBUCHUMOCTEH (PU3MUECKUX
BEJIMYUH;

XapaKkTepu30BaTh CBOWCTBA TeJ, (PU3MUECKUE SBJICHUS M NPOIECCHl, HCIOJB3Ys MpaBUia
CIIOKEHUs cuJl (BAOJb OJHOM MpsiMOi), 3akoH I'yka, 3akoH Ilackais, 3akoH Apxumena, IpaBHIIO
paBHOBecHsl pblyara (0JI0Ka), «30J0TO€ MPAaBUII0» MEXAHUKHU, 3aKOH COXPAHEHUS MEXaHHUYECKOMN
SHEPruM, NpU OSTOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa U 3alKChIBaTh €ro
MaTEMaTHYECKOE BBIPAKEHUE;

OOBSCHATh (PU3MUECKHE SIBJICHHS, MPOLECChl M CBOICTBA TeJ, B TOM 4YHCIE€ MU B KOHTEKCTE
CUTYyaluil MPAaKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh NPUYNHHO--CIICCTBEHHBIE CBS3H,
CTpOoUTh OOBsICHEHHE M3 |—2 JOTMYECKMX IIaroB ¢ OHOpod Ha 1—2 W3y4eHHBIX CBOMCTBA
(bu3nyecKuX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarh pacu€THble 3amaud B 1—2 AEWCTBUS, MCHOJNB3YS 3aKOHBI U (POPMYIIBI, CBSI3BIBAIOIINE
¢du3nveckne BEIWYMHBI: Ha OCHOBE aHalM3a YCJIOBUS 3aJaud 3allUChIBATh KPAaTKOE YCIIOBHE,
MOJICTABIATh (PUBUYECKUE BEIUYUHBI B (POPMYIIBI U MIPOBOAUTH PAcu&Thl, HAXOAUTH CIIPABOYHBIE
JaHHbIE, HEOOXOAMMBIC [UIS peIIeHUs 3a]ad, OLEHUBATh PEATMCTHYHOCTh MOJYyYCHHOM
(bu3MUYECKOIl BETUYNHBL;

pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOXHO PEUIMTh MpPU TOMOIIM (PHU3UYECKUX METOJOB, B
ONMCAaHUU MCCIEAOBAHUS BBIIEIATh MPOBEPSAEMOE IPEANOIOKEHHE (TUIIOTE3Y), pa3inyarh U
HUHTEPIPETUPOBATH MOTYYSHHBINH PE3yIbTaT, HAXOIUTh OIIMOKHU B XOE OIBITA, A€TIaTh BBIBOBI MO
€ro pe3yibTaram;

MPOBOAMUTH OMBITHI O HAOMIOACHUIO (PU3NYECKUX SIBICHUNH WM (PU3NYECKHX CBOWCTB TEI:
(dbopMynupoBaTh MpPOBEPSiEMbIE MPEIINONIOKEHUS, COOUPATh YCTAHOBKY W3 MPEIOKEHHOTO
000pyI0BaHUs, 3aMKUCHIBATH XO/1 ONBITa U (POPMYIIUPOBATH BHIBOJIBI,

BBITIOJIHATh TPSIMbIE W3MEPEHHS] PACCTOSHUS, BpPEMEHH, MacChl Tena, Oo0BbEMa, CHIIBI H
TeMIepaTypbl ¢ MCIIOJIb30BaHHEM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, 3aMUCHIBATH MMOKA3aHUS
MPpUOOPOB ¢ YUETOM 3a7JaHHOMN aOCOTIOTHON MOTPEITHOCTH U3MEPEHHI;

IIPOBOJIUTh HCCJIEZIOBAHUE 3aBHCUMOCTH OJHOM (U3MYECKOM BETUYMHBI OT JApPYrod c¢
UCIOJIb30BAHUEM TPSMBIX W3MEPEHUH (3aBUCHMOCTH MYTH PaBHOMEPHO JBHXKYILEIrocs Teia OT
BPEMEHM JBW)KEHMSI Tella, CHUJIbl TPEHHUS CKOJBXEHHS OT Beca Teja, KayecTBa 00pabOTKH
MIOBEPXHOCTEN TEJI W HE3aBHCHUMOCTH CHJIBI TPEHHUS OT IUIOLAAW CONPUKOCHOBEHUS TEII, CHJIBI
YIOPYTOCTH OT Y/UIMHEHUS MPYKUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTrpyKEHHOM YacTH Tena
U OT MJIOTHOCTH XKUJIKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTU Teja, OT TIYyOMHBI, Ha KOTOPYIO
MOTPYXKEHO TEJNO, YCIOBUM MJIaBaHUS Tell, yCIOBHI paBHOBECHS pbluara U OJIOKOB), y4aCTBOBATH B
IUTAHUPOBAHUM y4eOHOTO MCCIIe0BaHMs, COOMPATh YCTAHOBKY U BBIIOJHATH M3MEPEHUs, Clenys
MPEIIOKEHHOMY IUIaHy, (PUKCUPOBAaTh pe3yibTaTbl MOJYYEHHOW 3aBUCHUMOCTH (U3NYECKUX
BEIMYMH B BHJIE MNPEAJIOKEHHbIX TaOnMMIl U TrpaduKoB, AenaTh BBIBOJABI MO pe3yibTaTam
HCCIIEIOBaHMUS;

MPOBOJIUTh KOCBEHHBbIE HM3MEpeHHs (PU3MUECKUX BENWYMH (IUIOTHOCTH BEIIECTBA JKUIAKOCTH H
TBEPAOrO TeNa, CHJIa TPEHHsI CKOJbXKEHHs, JaBJIEHHE BO3[yXa, BbITAIKUBAIOUIAs CHJIA,
JeWCTBYIONIAs Ha OTPY>KEHHOE B JKUAKOCTh TEJ0, KOA((UIIMEHT MOJIE3HOTO ASUCTBUS MPOCTHIX
MEXaHU3MOB), CIEAysl MPeIOKEHHOM WHCTPYKLMHU: TPH BHIIOJIHEHUH M3MEpPEHMH coOMpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIISTH 3HAUEHUE NCKOMOMN BEIHMYNHBI;

co0Jr01aTh MpaBuiIa TEXHUKU OE30MIaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;
yKa3blBaTh NPUHLUIBI ACHCTBHS MPHUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOIIAIOIINECcs COCyAbl, OApOMETp, pbluar, MOABMKHBIN M HEMOABMXKHBIN OJIOK,
HAaKJIOHHA IIJIOCKOCTB;



XapaKTepu30BaTh MPHUHIUIBI JACUCTBUS HM3YYCHHBIX NPUOOPOB M TEXHMYECKHX YCTPOMCTB ¢
Oopol Ha MX omnucaHus (B TOM 4HCIE: MOALIMIHUKH, YCTPOHCTBO BOAOIPOBOJA,
TUJIPaBIMYECKUNA TPEecc, MAHOMETP, BBICOTOMEp, IOPLIHEBOM HAcCOC, apeoMeTp), HCIOJIb3Ys
3HaHUS O CBOWCTBaX (PU3MUECKUX SBJIEHUHM U HeoOXoauMble (PU3MUECKUE 3aKOHBl U
3aKOHOMEPHOCTH;
IPUBOAUTH IPUMEPHI (HAXOAUTh HMH(OPMAIMIO O MPHUMEPAX) MPAKTHUYECKOTO HCIIOJIb30BaHUS
(bu3n4ecKUX 3HaHUI B MOBCEIHEBHON JKU3HU Ul oOecriedeHus: 0€30MacHOCTH MIpH OOpallleHuu ¢
npubopaMM U TEXHUYECKHMMHU YCTPOMCTBaMH, COXPAHEHUS 3/0pOBbS U COOJIOJCHHUS HOPM
9KOJIOTUYECKOT0 ITOBE/ICHUS B OKPYXKAIOLIEH cpelie;
OCYIIECTBIISATH OTOOpP HMCTOYHHMKOB HH(popMmanmu B MHTepHETe B COOTBETCTBHHM C 3aJaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUW MU MYTEM CpPaBHEHUS Pa3IMYHbIX
HCTOYHHUKOB BBIIEIATh HMH(OPMAIMIO, KOTOpas SBIAETCS NPOTHUBOPEYMBON WM MOXKET OBITh
HEJI0CTOBEPHOI;
UCIOJb30BaTh IPU BBINIOJHEHUHM YYEOHBIX 3a/laHUil HAy4YHO--TIOMYJIIPDHYIO JIUTEpaTypy
(Gu3nM4ecKoro coJepXkaHMs, CIPaBOYHbIE MaTepuaibl, pecypchl cetu VHTepHeT, BianeTh
npuéMamMi KOHCIIEKTHPOBAaHUS TEKCTa, IMpeoOpa3oBaHus WHPOPMALUMU W3 OIHOM 3HAKOBOM
CHCTEMBI B IpYT'YIO;
co3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE M YCTHBIE COOOIICHUSI HA OCHOBE 2—3 MCTOYHHKOB
nHpopManuy GU3NIECKOTO COACPIKAHUS, B TOM YHUCIIE MYOJIUYHO JIeNaTh KPaTKue COOOUICHUS O
pe3yabTaTax MPOEKTOB WIM Y4eOHBIX HCCIEIOBaHMHA, HpPU STOM TI'PAMOTHO HCIOJIb30BaTh
W3YyYEHHBIN MMOHATHUHBIN anmapar Kypca (pU3uKH, COPOBOXKIATh BBICTYIICHHE IPE3CHTAIHEH;
IIPYU BBIIOJHEHUU Y4EOHBIX MPOEKTOB M HCCIENO0BAaHUN pacnpeneisTh 00s3aHHOCTH B IpyIE B
COOTBETCTBUM C TIOCTABJIEHHBIMHU 3aJlayaMM, CJEIUTh 32 BBINOJIHEHUEM IUIaHa JEHCTBHI,
aJIeKBaTHO  OIICHWBAaTh COOCTBEHHBIH BKJIAJ B  JEATENBHOCTh TPYMIBI, BBICTPaMBATh
KOMMYHHUKaTHBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYXKAIOILUX.

K xonmy oOyueHus B 8 Kjacce mpeaMeTHBIC pPe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTb C()OPMUPOBAHHOCTH Y OOYUAIOLIMXCS YMEHUH:
HCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JABM)KEHHWE aTOMOB U MOJIEKY,
arperaTtHble COCTOSIHMSI BEIIECTBa, KPHUCTAUIMYECKUE U aMOp(HbIe Tena, HACBIIIEHHBIA U
HEHACBILICHHBI Iap, BIAXXHOCTb BO3JlyXa, TEMIEPAaTypa, BHYTPEHHSS DHEPrus, TEIUIOBOU
JBUTATEIb, DJEMEHTAPHBIA JJIEKTPUYECKUI 3aps], O3JEKTPUYECKOe II0Jie, TPOBOJHUKUA U
JIUDJIEKTPUKHU, IIOCTOSIHHBIN 2JIEKTPUYECKHUN TOK, MAarHUTHOE TIOJIE;
pasnuuath SBJIEHUS (TEIUIOBOE pAacCUIMpEHUE M C)KaTue, Terionepenaya, TEIJIOBOE pPaBHOBECHE,
CMauMBaHUE, KANWJULSIPHBIE SIBICHUs, HUCIIApEHHE, KOHJEHCAlMs, IUIABJICHHE, KPUCTaIM3aLus
(oTBepneBaHME), KUIIEHHE, TeIulonepenaya (TEMIONPOBOJAHOCTb, KOHBEKIMS, H3JIyuYEHHUE),
NEKTpU3alus TeN, B3aUMOACHCTBHE 3apsAlOB, ACUCTBHUS JJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aMMOJEHCTBHE MAarHUTOB, JIEHCTBME MArHUTHOTO MOJI Ha MPOBOJHHUK C TOKOM,
3JIEKTPOMArHuTHasE MHAYKLUS) 10 OMUCAHUIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacrio3HaBaTh NMPOSIBIEHUE U3YYEHHBIX (PU3NUYECKUX SBICHUN B OKPY)KAIOILIEM MHpPE, B TOM YHCIIe
¢usnyeckue sBIEHHS B MPHUPOJE: MOBEPXHOCTHOE HATSIKEHHME M KalWJUIAPHBIE SIBJICHUS B
MpUPOJE, KPUCTAUIBI B Mpupoze, uznydenue CoiHIla, 3aMep3aHue BOJIOEMOB, MOPCKUE OpH3bI,
o0Opa3oBaHHMe POCHI, TYMaHa, UHEs, CHETa, SJIEKTPUUECKUE SIBIECHUS B aTMOc(epe, IIEKTPUIECTBO
KUBBIX OpPraHM3MOB, MarHUTHOE ToJje 3eMiH, Apeld MoI0CcCoB, POJIb MArHUTHOTO TOJS IS
KHU3HU Ha 3emiie, TOJSPHOE CUSHUE, NMPU 3TOM IEepEeBOIUTH MPAKTUUECKYIO 337ady B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKHN) (PU3NYECKUX SBIICHUII;
OIMCHIBATh M3YUYEHHBIE CBOMCTBA TeJ U (PU3UUECKUE SBICHUS, UCIIOIb3Ys (PU3NUECKHE BETHUUHBI
(TemriepaTrypa, BHYTPEHHSS DHEPIUs, KOJUYECTBO TEIUIOTHI, YAENIbHAs TEINIOEMKOCTh BEIIECTBA,
yZenapHas TeIIoTa IJIaBJIeHMs], yAeIbHas TeIIoTa MapooOpa3oBaHus, yelbHas TeII0Ta CrOPaHUs
TOILIMBA, KOI()(UIIMEHT MOJE3HOTO NCHCTBUS TEIUIOBOM MAalllMHBI, OTHOCHUTENbHAs BIIAXXHOCTb



BO3[lyXa, JJIEKTPUYECKUI 3apsj, CHJIa TOKa, JJIEKTPUYECKOE HANpSIKEHUE, CONPOTUBIICHHE
IIPOBOJIHUKA, YJEJIbHOE COMPOTUBIEHHUE BEUIECTBA, Pa0OTa U MOIHOCTh IEKTPHUECKOrO TOKA),
IpU ONHCAHWU NPABWIBHO TPAKTOBaTh (PU3MUECKUH CMBICI HCIOJIb3YEMbIX BEIHYUH,
0003HaUeHMs M €IUHMIbI (PU3UYECKHX BEIMYUH, HAXOJUTh (OPMYJIbl, CBS3BIBAIOLINE JAHHYIO
(GU3NYECKYI0 BEIIMYMHY C APYTUMH BEIMYMHAMH, CTPOUTH T'PaQUKU M3YYEHHBIX 3aBUCHMOCTEH
(bU3NYECKUX BEJINYNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKUE SBICHHUS M IPOLECCHI, HCIONb3YysS OCHOBHBIC
MIOJIOKEHUS MOJIEKYJIIPHO--KUHETHUECKOW TEOPUU CTPOEHUS BEILECTBA, IPUHIMII CYNEPIO3ULUH
noJsiell (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUs 3apsja, 3akoH Oma Juis ydyacTKa LEnH,
3akoH Jlxoynsa—JIeHua, 3akoH coxpaHeHUs1 SHEPTUH, IPU 3TOM JaBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIMCBIBATh €r0 MaTEMATHUECKOE BBIPAKEHHUE;

OOBSICHATh (PU3MYECKHE IPOLECChl M CBOMCTBA T, B TOM YHUCIE M B KOHTEKCTE CHUTyallui
IIPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BbIABIATh HNPUUMHHO-CIEICTBEHHBIE CBA3H, CTPOMTH
o0bsicHeHHEe U3 1—2 JOrMYecKMX MIaroB ¢ OMOpoil Ha 1—2 M3yYEeHHBIX CBOMCTBA (PU3NUECKUX
ABJICHUH, (GPU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3amaud B 2—3 ACWCTBUS, WUCHOJB3YS 3aKOHBI U (POPMYIIBI, CBSI3BIBAIOIINE
¢du3nveckne BEIWYMHBI: Ha OCHOBE aHalM3a YCJIOBUS 3aJaud 3allUChIBATh KPAaTKOE YCIIOBHE,
BBISBJIATh HEAOCTATOK JAaHHBIX JUISI PpELIeHUs 3aJadd, BbIOMpATh 3akoHbl M (OPMYIIHI,
HEOOXoAUMBIE sl €€ pEIICHHUs, MPOBOAWUTH PAcu€Thl M CPABHUBATH IIOJYYEHHOE 3HAUCHHE
($u3n4ecKoil BEIMUMHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh TPOOJIEMBbI, KOTOpPHIE MOXKHO PEHIMTh IPH TOMOIIM (U3UIECKUX METOJIOB,
UCIOJIb3YSl ONMUCAHUE HCCIEJOBAHMS, BBIIEIATH IPOBEPSAEMOE IPEAIOJIOKEHNUE, OLCHUBATh
IIPaBUIBHOCTD MOPsKA IPOBEACHUS UCCIIEIOBaHUS, 1€71aTh BbIBOADI;

MPOBOJIUTH OIBITHI TI0 HAOMIOACHUIO (PU3MYECKUX SIBICHUH WM (U3NYECKUX CBOWCTB TeIl
(KanWJuUTApHBIE SIBJICHUS, 3aBHCUMOCTH JaBJICHUS BO3JyXa OT ero o0b&ma, TemmepaTypsl,
CKOPOCTM TIpollecca OCTBIBAaHMSI M HarpeBaHusl MNpH M3JIy4YeHUMM OT LBEeTa H3JIydarolien
(moryomaroniei) MOBEPXHOCTH, CKOPOCTh MCIAPEHMs] BOJBl OT TEMIEPATypbl KUIKOCTH U
IIomaa €€ MOBEPXHOCTH, 3JEKTPU3alMs Tel U B3aUMOJEHCTBHE AIEKTPHUUECKUX 3apsloB,
B3aMMO/JICIICTBHE TOCTOSIHHBIX MAarHUTOB, BH3yaJM3allMsl MarHUTHBIX TIOJ€Hl MOCTOSIHHBIX
MarHuTOB, J€MCTBUS MAarHUTHOTO MOJS Ha MPOBOJAHMK C TOKOM, CBOICTBa 3JIEKTPOMAarHuTa,
CBOMCTBA  DJEKTPOJBUTaTeNss  IMOCTOSHHOTO  TOKa):  (OpMynupoBaTb  IpOBEpsieMble
MPENOI0KEHNs, COOMpaTh YCTAHOBKY U3 MPEITI0KEHHOT0 000py10BaHMs, ONIUCHIBATH X0/ OIbITa
1 (OpMyJINPOBATH BBIBOJIBI;

BBINOJIHATE MPSIMbIE U3MEPEHHs TeMIepaTypbl, OTHOCUTEIbHOIN BIQXKHOCTU BO3/1yXa, CHJIbI TOKa,
HanpsDKeHUs C HUCIOJIb30BAaHUEM AHAJOTOBBIX NPUOOPOB M JATYMKOB (PU3NYECKUX BEIHYUH,
CpaBHMBATh PE3YJIbTAThl U3MEPEHUH C YUETOM 3a/1aHHOM a0COJIFOTHOM MOIPEIIHOCTH;

IIPOBOJIUTh HCCIICZIOBAaHUE 3aBUCUMOCTH OJHOM (U3MYECKOM BETUMYMHBI OT JpYyroil c¢
HCIOJIb30BAHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTH COIPOTHBIICHHS IPOBOJHHUKA OT €r0 JUIMHBI,
IJIOLIA/IA MTOTIEPEYHOT0 CEUEHHUS U YJIeIbHOIO CONPOTUBIICHHUS BEIIECTBA TPOBOJHHUKA, CUIIBI TOKA,
UIYUIETO Yepe3 NMPOBOJHUK, OT HAIIPSDKEHUS Ha MMPOBOJHMKE, UCCIIENOBAHHUE MTOCIEA0BATEIBHOIO
U NapajyIeNIbHOrO COSIMHEHHUH MPOBOJAHUKOB): TNIAHMPOBATh UCCIIEOBAHUE, COOUPATh YCTAaHOBKY
U BBIMOJHATH M3MEpEHHs, cJenys MpelIokKEeHHOMY IulaHy, (UKCUPOBAaTh Ppe3yJIbTaThbl
MOJIYYEHHOM 3aBHCHUMOCTH B BHJA€ TaOnull U TpaduKoOB, JeiaTh BBIBOJBI IO pe3yibTaTaM
HCCIIEIOBaHMS;

MPOBOAUTH KOCBEHHBbIE M3MEpEeHUs (U3NYECKUX BEIMUYUH (yleiabHas TEIIOEMKOCTh BEIIECTBA,
CONPOTHBIIEHUE TMPOBOJAHMKA, pabOoTa M MOIIHOCTh 3JEKTPUUECKOTO TOKA): IUIAHUPOBATH
U3MEpeHus, coOUpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAys MPEATOKEHHONH WHCTPYKIMH, U
BBIUUCIISATH 3HAUEHNUE BEIUUMHBI,

co0Jr01aTh MpaBuiIa TEXHUKHU O€30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;



XapaKTepU30BaTh NPUHIUIBI JEHCTBUS H3YYCHHBIX MPUOOPOB M TEXHUYECKHX YCTPOUCTB C
OTIOPOM Ha UX ONMHCaHUs (B TOM YHCIIE: CHCTEMa OTOIUICHHSI JOMOB, TUTPOMETp, TapoBasi TypOHHa,
aMIepMeTp, BOJIBTMETP, CUETUYMK DICKTPUUYECKOW DHEPTUU, IIEKTPOOCBETUTENBHBIC MPHOOPHI,
HarpeBaTeNbHbIE ANEKTPONPUOOPHI (mpumepsr), ANEKTPUYECKUE peloXpaHuTeNHy,
ANIEKTPOMArHUT, OJJIGKTPOJIBUTATENlb IOCTOSHHOTO TOKA), HCIOJB3YysSd 3HAHHUS O CBOHCTBax
(bu3MUYecKUX SIBICHUN U HEOOXOAUMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;
pacmo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOWCTBA W HM3MEPHUTENBHBIE TPUOOPHI MO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (KUJIKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTATEIb
BHYTPEHHEI0 CrOpaHHsi, 3JEKTPOCKOI, PEOCTaT), COCTABISATh CXEMbl AJIEKTPUYECKUX Ienel ¢
MOCIIEOBATEIbHBIM ¥ MapaUICIbHBIM  COCJMHEHHWEM  D3JIEMEHTOB, pa3linyas  YCIOBHBIC
0003HaYEHUS PJIEMEHTOB JIEKTPUUECKHX IIETe;
MIPUBOJIUTh TPUMEPHI (HAXOMUTh HH(DOPMAIHIO O MPUMEPAX) MPAKTHUECKOTO HCIOJIb30BAHUS
(bu3MUECKUX 3HAHWUN B MOBCEAHEBHOW KM3HU JUIsl 00eCrieueHrst O€30MMacHOCTH TP OOpaIleHuu ¢
npubopaMu W TEXHUYECKUMH YCTPONCTBaMH, COXpAaHEHHS 3J0pPOBbS M COOJIOJEHUS HOPM
9KOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpee;
OCYIIECTBIATh MOUCK HH(popManuu ¢GuU3NYEcKoro cojaepkanus B VHTepHeTe, Ha OCHOBE
MMEIOIIUXCS 3HAaHUH U MMyTEM CpaBHEHUS JOMOJHUTEIbHBIX HCTOYHUKOB BBIJENATH HH(OPMALIHIO,
KOTOpasi SBJSETCS IPOTHBOPESUNBOM HIIM MOKET OBITh HEIOCTOBEPHOM;
WCIIONIb30BaTh MPU  BBIIOJHEHWH YYEOHBIX 3aJaHUil HAyYHO--TIOMYJSIPHYIO JIUTEPATypy
(bu3MUeCKOTO CcoAepKaHMs, CIPAaBOYHBIE MaTepHalibl, pecypchbl ceTu VIHTepHEeT, BianeTh
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, NpeoOpa3oBaHuss WHPOPMAIMU M3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKHUE YCTHBIE cOOOMICHMsI, 00001as nH(OopMaInio 13
HECKOJIBKUX HCTOYHUKOB (PU3NYCCKOTO COJCPKAHHS, B TOM YHCIE MYOJUYHO TPEICTABISTH
pe3ynbTaThl MPOSKTHOM WM HCCIEAOBATENbCKOM JAEATEIbHOCTH, MpPH ATOM TIPaMOTHO
WCIIOJIb30BaTh M3YYCHHBIN MOHATHUHHBIA anmapar Kypca (DU3WKH, COTPOBOXKIATh BHICTYIUICHHE
Mpe3eHTalNEH;
MIPY BBIMOJTHCHUN YYE€OHBIX MPOEKTOB W HCCIICIOBAHUN (DU3MUYECKUX TPOIIECCOB PaCIpeieiisiTh
00sI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C TMOCTABJICHHBIMU 3aJ]a4aMU, CIICJTUTH 32 BBITIOJHEHUEM
IJIaHa JIeHCTBUH U KOPPEKTUPOBATh €ro, aJeKBAaTHO OIEHUBAaTh COOCTBEHHBIM BKJIAJ B
JESATEILHOCTh TPYIIIBI, BBICTPAUBATh KOMMYHUKATHBHOE B3aWMOJICHCTBHE, MPOSIBIISISI TOTOBHOCTh
pazpemiats KOHQIUKTHI.

K xoHmy oOydeHus B 9 KJjacce TpeIMETHBIE pPe3yJbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaxkaTb C(HOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:
WCIIOJIb30BaTh MOHSATHUS: CHCTEMa OTCU€Ta, MaTepUabHAs TOYKA, TPACKTOPHS, OTHOCUTEILHOCTD
MEXaHHYECKOTO JIBUKCHHS, nedopmarus (ynpyras, rIacTUuyecKas), TpeHue,
[IEHTPOCTPEMHUTEIPHOE YCKOPEHUE, HEBECOMOCTh W IEPEerpy3KH, HEHTP TSHKECTH, aOCOTIOTHO
TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOTO Tela, paBHOBECHE, MEXaHMYECKHE KOJeOaHUs U BOJHBI,
3BYK, HHPPa3ByK M YyIbTPa3BYK, JICKTPOMArHUTHBIC BOJIHBI, IIIKAJIa JJICKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JAIIbHO30PKOCTh, CIIEKTPHl MCIYCKAHUS M TMOTJOLIEHHS, anbda-, 6eTta- u
ramMMa-u3JIydeHus, U30TOIbI, SJePHAs YHEPTeTHKA,;
paznuyath  SBIEHUS  (paBHOMEpHOE U  HEpPaBHOMEpPHOE  MPSIMOJIMHEHHOE  ABHIKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE BUKEHHUE, CBOOOTHOE Ma/IEHUE TEJl, PABHOMEPHOE JIBI)KEHUE
M0 OKPY)XHOCTH, B3aWMOJICHCTBHE TeJ, PEaKTHBHOE JBWKCHHE, KOJeOaTeIbHOE JIBIKECHUE
(3aTyxarone M BBIHYXJICHHBIE KOJieOaHUs), pe30HAHC, BOTHOBOE IBMIKEHHE, OTPAKEHUE 3BYKA,
MPSAMOJIMHEHHOE PACIPOCTPAaHCHHUE, OTPAXKCHHWE M IPEIOMIICHHE CBETa, IOJHOEC BHYTPECHHEE
OTpaXKCHHE CBETa, Pa3JIOKeHHE OeJoro CBeTa B CIEKTP U CJIOXKEHHUE CIEKTPaIbHBIX I[BETOB,
JUCTIEPCUST CBETA, CCTECTBCHHAs PAJUOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa
W3ITy4eHUs) TI0 OMHUCAHUIO0 MX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIBITOB, IEMOHCTPUPYIOIINX
TaHHOE (PU3MUECKOE SBIICHUE;



pacrio3HaBaTh MPOSBICHUE N3YUYEHHBIX (PU3UUECKUX SIBICHUH B OKpYXarolieM MUpe (B TOM 4ucie
¢u3nueckre sSBIEHUS B MPHUPOJEC: MPUIMBBI U OTIUBBI, IBUKeHUE TulaHeT CONHEYHOU CHCTEMBI,
PCAKTUBHOC JABUIKCHUC JKHMBBIX OPraHU3MOB, BOCIIPHUATUC 3BYKOB KMBOTHLBIMHU, 3CMIJICTPSACCHUC,
ceiicMHuecKue BOJHBI, IlyHAMHU, 9XO0, LIBETA TE€J, ONTUYECKHE SIBJICHUS B IPUPOJIE, OMOJIOTHUYECKOe
JNCHCTBHE BHUAMMOTO, YIbTPa(UONIETOBOTO ¥ PEHTICHOBCKOTO W3IyYeHUH, €CTeCTBEHHBIM
pPaMOaKTUBHBIN (POH, KOCMUYECKUE JIyYd, PaJUOAKTUBHOE U3Iy4YeHHE MPHUPOJHBIX MUHEPAJIOB,
NEICTBUE paJMOaKTUBHBIX U3JyYEHUH Ha OpraHM3M ueloBeKa), NpPHU HTOM IEPEBOAUTH
MIPAKTUYECKYIO 3a/layy B yueOHYIO, BBLICIATH CYIECTBEHHbIE CBOMCTBA (IIPU3HAKU) (PUZNYECKUX
SIBJICHHI;

OIMCHIBATh M3YUYCHHbIC CBOMCTBA TeN M (PU3MUECKUE SIBICHUS, UCTONB3Ys (DU3HUECKHUE BEIIMYUHBI
(cpeansis W MrHOBEHHas CKOpPOCTb Tella IPU HEPaBHOMEPHOM JIB)KEHUH, YCKOpEHHE,
IIepeMEIEHUE, IyTh, YIJIOBas CKOpPOCTb, CHUJIa TPEHMS, CWJIa YIPYroCTH, CHUJIA TSAKECTH,
yCKOpeHue CBOOOAHOIO MaJeHus, BEC Tella, UMIYJIbC Tella, UMITYJIbC CHIIBI, MEXaHUYecKasi paboTa
U MOIIHOCTbL, MNOTCHIHUAJIbHAA OSHCPruA TCJjida, IMOAHATOrO HaJd IMMOBCPXHOCTHIO 3CMIIM,
MOTEHIIMAJIbHAS PHEPIHsl CXKAaTOM MNPYKUHBI, KUHETHYECKas DSHEPrus, IOJIHAs MeXaHHYecKas
OHCpIrusda, IMNCpuod M YacCToTa KOJ'IG621HI/II>1, JJInHa BOJIHBI, T'POMKOCTb 3BYKa M BbBICOTA TOHA,
CKOpOCTh CBETa, IOKa3aTellb MPEIOMJICHHsI Cpelbl), IMPHU OINHWCAHUU MPABUIBHO TPAKTOBAThH
(1)I/I3I/I‘-IGCKI/H>'I CMBICJI UCIIOJIb3YCMBIX BCJIIMYHUH, o0o3HaUYeHUsa U CANHUIIBI (1)I/I3I/I‘~I€CKI/IX BCJIMYHH,
HaXOJIUTh (OPMYIBI, CBSI3BIBAIOIIME MAHHYIO (PU3UYECKYIO BEIMYUHY C JIPYTHUMH BEIUYMHAMH,
CTPOUTH TPAPUKH U3YUYESHHBIX 3aBUCUMOCTEH (DU3MUCCKUX BEIIMYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3UUECKHE SIBICHUS U MTPOLECCHI, UCTIONb3Ys 3aKOH COXPAHEHUS
SHEPrUM, 3aKOH BCEMHUPHOTO  TATOTCHHS, MPUHIUI  CYNEPHO3UIMH  CHJI, T[PUHIIMII
OTHOCUTCJIIBHOCTHU Famxme;[, 3aKOHBI HI)IOTOHa, 3aKOH COXPAaHCHUS NMITYJIbCA, 3aKOHBI OTPAXKCHUA
U TpEeIOMJICHHs] CBETa, 3aKOHBI COXPAaHEHUS 3apsAI0BOTO M MAacCOBOTO 4YHCENl MpHU SIIEPHBIX
peakuusx, IpU OSTOM JaBaThb CIIOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3alMChIBaTh €ro
MaTEeMaTHYECKOE BBIPAKECHUE;

O6’I)$ICHHTI) (1)H31/I‘ICCKI/IG IponecCol H CBOMCTBaA TCJI, B TOM YHCJIC U B KOHTCKCTC CI/ITyaIII/Iﬁ
MMPAKTUKO-OPUCHTHUPOBAHHOI'O XapaKTCpa: BBIABIATL NPUYUHHO--CICACTBCHHLIC CBA3H, CTPOHTH
00BsicHEHHE U3 2—3 JIOTMYECKUX IIAroB C OMOpod Ha 2—-3 W3YYEHHBIX CBOWCTBAa (PU3UYECKUX
SIBJIGHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiats pacu€THble 3a7a4n (OMHUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHHUI), UCIIONB3YS 3aKOHBI U
dbopMynbl, cBsi3bpIBatolMe (DU3MUECKHE BEIWYMHBI: HA OCHOBE aHalIW3a YCJIOBHS 3ajadd
3alMMCbIBATh KPAaTKOC YCJIOBHUC, BBIABIATH HCOOCTAIOIIME WA M30BITOYHEIE JaHHBIC, BBI6I/IpaTB
3aKOHBI W (OPMYNBI, HEOOXOAWMBIE U pEIIeHUs, MPOBOIUTh pacuyéThl U OILIEHUBATH
PEATUCTUYHOCTD MOTYYEHHOTO 3HaUeHUs (PU3NUECKON BETUUHHBI;

pacmo3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXHO PEUIUTh MpPH TOMOIIHM (U3MYECKUX METOJIOB,
WCIIONB3Ysl OINUCAHHME WCCIEAOBAHMS, BBIACHATh MPOBEPSEMOE MPEIIONIOKEHNE, OLIEHUBATh
MMPaBHUJIBHOCTL IMOPAAKa TPOBCACHUA HUCCICAOBAHWA, [O€JIaTb BBIBOJAbI, WHTCPIPCTHPOBATH
pe3yNbTaThl HAOIIOICHUHN U OTBITOB;

MPOBOAUTH OMBITHl 1O HAOMIOAECHUIO (U3MYECKUX SBICHUM WM (U3NYECKUX CBOMCTB Tel
(u3yueHue BTOporo 3akoHa HpIOTOHa, 3aKOHA COXpaHEHHWS SHEPIHH, 3aBHUCHUMOCTh MEpHUOAA
KoJeOaHuil MPYKUHHOTO MAsiTHUKA OT MACChl TPy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTUTY/IbI MaJIBIX KOJEOaHWH, MPSIMOJWHEHHOE PACIPOCTPAHCHHUE CBETA, Pa3joKEeHHUE OeIoro
CBETa B CIEKTp, MU3yueHHE CBOWCTB M300pa’keHUs B IJIOCKOM 3€pKaJieé U CBOMCTB M300pa)KeHUs
npeaMeTa B coOuparomieit Jina3e, HaO0IeHUe CIUIONIHBIX U JJMHEHYAThIX CIIEKTPOB M3ITYYCHU):
CaMOCTOSITENILHO cOOMpaTh YCTaHOBKY M3 M30BITOYHOrO HaboOpa 0O0pyHOBaHMS, ONHUCHIBATH XOJ
OTIbITa U €r0 Pe3ybTaThl, POPMYIUPOBATH BHIBOIBI;

IPOBOJIUTH MpPU HEOOXOAMMOCTH CEpPHIO MPSIMbIX HM3MEPEHHUH, OMpeAessist CpelHee 3HaueHHe
u3MepsieMoil BenuuMHBI ((POKYCHOE pacCTOsHHE COOHMparollel JMH3bI), 0OOCHOBBIBATH BHIOOD
crioco0a u3MepeHust (M3MEPUTEILHOTO MPUOOopa);



MIPOBOJIUTH HCCIICZOBAaHUE 3aBHUCUMOCTEH (DU3MYECKMX BEIMYMH C HCHOJIB30BAHUEM MPSMBIX
U3MepeHuil (3aBUCUMOCTh MYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JIBHKEHUU 0O€3 HadallbHOM
CKOpOCTH, Mepruoia KonebaHuii MaTeMaTH4eCcKoro MasiTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH yIJia
OTpaXEHUs CBeTa OT yIyla MaJeHUs M yIJa NpeJoMJIeHUS OT yria NajJeHus): MJIaHUPOBaTh
HCCIIEIOBAaHUE, CAMOCTOSITENIbHO COOMpaTh yCTAaHOBKY, (DMKCHPOBATH Pe3yJbTAaThl MOIy4YECHHON
3aBUCHUMOCTH (DU3MUECKUX BEJIMYMH B BUE TaOIHIl U TpaduKOB, J€aTh BHIBOJBI MO pe3yibTaTaM
UCCIIC/IOBaHMS;

MIPOBOAUTH KOCBEHHbIE M3MEPEHUS (HU3MUECKUX BEIMYUH (CpeHssi CKOPOCTh U YCKOpPEHUE Tella
IIpH PaBHOYCKOPEHHOM JBMKEHHH, YCKOpEHHE CBOOOJHOrO MaJeHHs, >XECTKOCTh MPYKHUHBI,
KOX(Q(PHUIHUEHT TpPEeHHsI CKOJBKEHUS, MEXaHW4yeckas pabdoTa M MOLIHOCTb, YacTOTa M IIEPHOA
KoJe0aHuil MaTeMaTHYECKOT0 U MPYKUHHOTO MasgTHUKOB, ONTHYECKas CUjla COOMpPAIOIel JTUH3bI,
palMOaKTUBHBIA (POH): IJIAHUPOBATH M3MEPEHUs, COOMpATh SKCIEPHUMEHTAIBHYIO YCTaHOBKY U
BBITIOJTHATh U3MEPEHHUs], Ceysl IPEII0OKEHHON MHCTPYKIUHU, BEIUUCIISITh 3HAYEHUE BEJIMYHUHBI U
AHAJIM3UPOBATH IMOJYYEHHBIE PE3YJIBTAThI C YUETOM 3aJaHHOM MMOTPEIIHOCTH U3MEPEHUN;
coOJro1aTh MpaBUiia TEXHUKK OE30IIaCHOCTH MU paboTe ¢ J1abopaTOpHBIM 00OPYI0BAHHEM;
pa3nuyaTh OCHOBHBIE TPU3HAKM HW3YYEHHBIX (U3UYECKUX MOJENei: MaTepuaiabHas TOUKa,
abCoMIOTHO TBEPIOE TENO, TOYSUHBIM UCTOYHUK CBETA, Jy4, TOHKas JIMH3A, IUIAaHETapHas MOJAEIb
aToMma, HyKJIOHHAsl MOZIEJTb aTOMHOTO sIJIpa;

XapaKTepu30BaTh NPUHLMUIIBI JEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpod Ha UX omucaHusi (B TOM YHCIE: CHUAOMETp, IATYUKHU TOJOXKEHHsS, PACCTOSHUSA U
YCKOpPEHHs, paKeTa, »53XOJOT, OYKH, IEpPHCKoN, QoToanmapaTr, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKON, JO3MMETp, Kamepa BuibcoHa), HCMONb3ys 3HAHUS O CBOMCTBaX (PU3MUECKHX
SIBJIGHUN U HEOOXOIUMbIe (PU3NUYECKIE 3aKOHOMEPHOCTH;

UCIIONIb30BAaTh CXEMbl M CXEMaTHYHbIE PUCYHKH HW3YYEHHBIX TEXHUYECKHX YCTPOICTB,
M3MEPUTENBbHBIX TPUOOPOB U TEXHOJIOTHUYECKHUX MPOIECCOB MPHU PELICHUH Y4eOHO--TIPAKTUYECKUX
3aJa4, ONTHYECKHE CXEMBI JJIsi TIOCTPOCHUSI M300paXCHUI B IUIOCKOM 3epKajie W coOmparomeit
JIUH3E;

MPUBOANUTH MPUMEPHI (HAXOAUTHh HH(MOPMAIMIO O MPHUMEPAX) MPAKTHUECKOTO HCIIOIb30BAHMS
(GU3NYEeCKUX 3HAHUI B MOBCEIHEBHOW JKU3HU JUISI o0ecriedeHns 0€30IacHOCTH MPH 00paIIeHU! ¢
npubopaMM M TEXHHYECKMMHU YCTPOMCTBaMH, COXPAaHEHHUsS 3/I0pPOBbS M COONIIOJICHHS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPY)KAIOIIEH cpeie;

OCYILIECTBIATh MOUCK MH(opManuu (U3NUECKOro cojepkaHus B VIHTepHeTe, caMOCTOSTEIbHO
(bopMyIHpys TOWCKOBBIA 3ampoc, HaXOAWUTh IYTH OMNpEIENCHHs TOCTOBEPHOCTH TTOJTYYEHHOU
nH(pOpMaIUK Ha OCHOBE UMEIOIINXCS 3HAHUN M TOTTOJTHUTEIbHBIX UCTOYHUKOB,;

WCTIOJNB30BAaTh TPH BBIOJHEHWH YYEOHBIX 3a/JIaHUil  HAYYHO--TIOMYISIPHYIO JIUTEpaTypy
(U3NIECKOTO CONEpXKAaHMS, CIPABOYHBIE MaTepHajbl, pecypchl ceTu HWHTepHeT, BIaAeTh
npuéMaMi KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHMs HHPOPMALMU M3 OJHOM 3HAKOBOK
CUCTEMBEI B JIPYTYIO;

co3JlaBaTb COOCTBEHHbIE€ MNUCbMEHHBIE M YCTHbIE COOOIIEHHS Ha OCHOBE HH(pOpMAIMM U3
HECKOJIbKUX MCTOYHMKOB (U3UUECKOT0 COACp)KaHUs, MYOJUYHO TPEACTaBIATh pPe3yIbTaThl
MPOEKTHON WM HCCIIEIOBATENBCKON JIEATENFHOCTH, TpPH OSTOM TPAMOTHO HCIIOJIB30BaTh
M3YyYEHHBIH MOHATUIHBIN anmapar u3ydyaeMoro pasjena (U3UKU U CONPOBOXKAATH BHICTYIICHHE
Mpe3eHTaluen ¢ yuéToM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NMPOrpamMMbl Bcero Oé{ TPOJBHDIC pﬁaKT"quK"e oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
11 dusuka - HayKa 0 IMPHUPOJIE 2 bubmorexa [IOK
' yKa o HpHpoZ https://m.edso0.ru/7f416194
bu6mmoreka [IOK
12 DH3MICCKHC BETHTHHEI 2 1 https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EcrecTBeHHOHay4HBIH METO/ MO3HAHUS 2 1 https://m.eds00.ru/7f416194
Hroro no pazneny 6
Pa3znea 2. [lepBoHayasibHbIE CBeJIE€HUS 0 CTPOEHUH BelllecTBA
2.1 CtpocHue BelecTBa 1 bubmorexa LIOK
' p = https://m.edsoo.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 5 1 bubnuotexa [JOK
' BelleCTBa https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSHHS BEIIECTBA 2 bubmorexa LIOK
' P . https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6mmoreka [JOK
31 Mexarueckoe npiieHue 3 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
3.2 HMrepus, macca, moTHOCTS 4 1 https://m.edso00.ru/7f416194
bubmuorexa [JOK
3.3 Cuna. Bupet e 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazmeny 21



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

Pasznea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEl U ra3oB

a1 Hasnenue. llepenaya naBnenust TBEPALIMU 3 bu6mmoreka [IOK
' TeJIaMH, )KUIKOCTIMH U ra3aMu https://m.edso0.ru/7f416194
bubmuoreka [JOK
4.2 Jlasnenne xuaKoCTH S https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe aBicHHe 6 https://m.edso00.ru/7f416194
44 JlercTBHE KUIKOCTU U Ta3a Ha MOTPYKEHHOE 7 3 bubmumoreka [IOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGoTa 1 MOIIHOCTDH. JHeprus
bu6mmorexka [IOK
51 PaGoTa u mommHoCTE 3 1 https://m.edso00.ru/7f416194
bubmuorexa [JOK
5.2 Hpocreie Mexanu3mb! > 1 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
53 Mexanueckas Sueprius 4 1 https://m.edso00.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12



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

8 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuyecTBO 4acoB

. DJIeKTpOHHbIe (LM (POBbIe)
Ne n/n NPOrpaMmbl Bcero ;(;;:pr(:ﬂbﬂme Eﬁ&ﬁi‘;ﬂecxue o0pa3oBaTejibHbIe pecypchl
Pa3nes 1. TenJioBble siBJIEHUsI
1.1 CrtpoeHue u CBOMCTBA BEIIECTBA 7 ]I'?tptlgg'l;llcr)r:e(;ji(l)f)orISIY f4181ce
bubmuoreka [{OK
12 Terioseie npoueccs! 21 . > https://m.edscL)g.ru/7f4181ce
Htoro no pazneny 28
Pa3znen 2. diiekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS
21 DJIeKTpUYECKHE 3apsiabl. 3apsyKEHHbIE TENa U 7 1 bubnnorexa [JOK
' UX B3auMO/IeiicTBIE https://m.edsoo.ru/7f4181ce
2.2 IToCTOSIHHBIN JEKTPUUCCKUNA TOK 20 1 7 Egg;?/ﬁeeziiorﬁﬂ f4181ce
bubmuoreka [IOK
23 MarHuTHEIC AB1CHHA 6 . 15 https://m.edsoo.ru/7f4181ce
bubmmoteka IIOK
24 ICKTPOMATHHTHES HHIYKIIHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazmeny 37
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KO;ITpOJIbHLIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Paznen 1. Mexannueckue siBJeHUs
11 MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OIUCaHUs https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 BsanvopericTame Tex 20 . 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3AKOHBI COXPAHCHH 10 3 https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 40
Pa3nen 2. Mexanuyeckne KoJ1e0aHUS U BOJHBI
bu6mmorexa [IOK
2.1 MexaHn4YecKHe KoJieOaHus 7 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHuYecKHe BOJHBIL. 3BYK 8 1 3 hitps://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nes 3. DjeKTpOMAarHuTHOE M0Jie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 5 bubnmnorexa [JOK
' 3JIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Htoro o pasneny 6
Pa3nen 4. CBeToBbI€ IBJIEHUSA
bu6mmorexa [IOK
4.1 3aKOHBI pacIIpOCTPAHEHUs CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2 JIMH3BI ¥ ONTHYECKHE IPUOOPHI 6 3 hitps://m.edsoo.ru/7f41ada6
4.3 Paznoxxenue 6e10ro cBeTa B CEKTP 3 2 bubmorexa LHOK

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



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

Hroro no pazueny 15
Pa3gen 5. KBanToBbI€E IBJIeHUSA
bu6mmoreka [IOK
51 Hcnyckanue u moriomieHue cBeTa aroMoM 4 1 hitps://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 CTpoekue aTomHOro sjpa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SInepHble peakun 7 1 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pasnen 6. [loBTOpUTEIbHO-00001IAK0INIT MOAYJIb
6.1 [ToBTOpEeHHE M 0000IIIEHNE COepKAHUS 9 2 bu6mmoreka [IOK
' Kypca Gpu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27



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

IHOYPOYHOE IINTAHUPOBAHHUE 7 KJIACC

KoaudecTBO 9acoB

Ne DJIeKTPOHHBbIE HU(PPOBLIE
n/ Tema ypoxka Kontpou Hpakru  [ara oﬁpa3ol;aTenbnblj) b
- Bcero bHbIE yecKkue @ M3Y4YCHUdA pecypes
padoTbI padoThbI
1 ®u3rka — HaykKa 0 npupojie. SBiIeHus npupoabl 1
2 duznyecKue sIBICHUS 1
3 Ou3nyecKue BEIMYNHBI U X U3MEPEHHE 1
VYpok-uccienosanue "M3mepenue remieparypbl
4 IIPU TOMOIIH KUJKOCTHOTO TEPMOMETPA U IaTUHKA 1 1
TeMIiepaTypsl"”
Mertobl HayuHOTO NO3HaHUs. OnrcaHue Bbu6mmoteka [JOK
5) . . 1 ]
(bHU3NUIECKUX SBICHHI C IIOMOIBIO MOEICH https://m.edsoo.ru/ff09f72a
Ypok-uccnenoBanue "[IpoBepka rumoTe3s:
6 JATBHOCTH MOJETA IIapUKa, MMYIIEHHOTO 1 1
TOPU30HTAIILHO, TeM OoJIbllIe, YeM OO0JIbIlle BHICOTa
mycka"
7 Crpoenue BemecTBa. ONBITH, JOKA3bIBAIOIINE 1 bu6mmoteka IIOK
JIMCKPETHOE CTPOCHHE BEIIeCTBA https://m.edsoo.ru/ff09fe0a
8 JIBMKCHHE YaCcTHIT BENIECTBA 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccienoBanue «OMNbITH O HAOIIOIECHUIO 1 1
TEIUIOBOTO PACLIMPEHUS Ta30B»
10 ArperaTHble COCTOSIHMSI BEILIECTBA 1
Oco0EHHOCTH arperaTHBIX COCTOSTHUHN BOJIBI.
11 O60061eHMe 10 Ifaweny «HepBOHa‘laJ'IBH)Ier 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a0378
CBEJICHMSI O CTPOCHHMH BELIECTBA»
12 Mexannueckoe aBuxkeHue. PaBHOMepHOeE U 1 bu6muoreka [JOK
HEpaBHOMEPHOE JIBUKEHUE https://m.edsoo.ru/ff0a05c6
13 CkopocTb. EnuHuIb! ckopocTa 1 bubmorexa HOK

https://m.edsoo.ru/ff0a079c



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c

bub6nmoreka [IOK

14 Pacter myTH u BpeMCHH JBHOKCHIS https://m.edsoo.ru/ff0a0ae4
15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN ]P?tptlgg:l;llcr)r:i;jas(])_})(.)rllf/fanOClo
[TnorHOCTE BertecTBa. Pacuer maccsl 1 o0bema bu6nmorexa [IOK

16 .
TeJa 10 €ro MJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 .JIaﬁopaTopHas: padora «Onpenenenune
MJIOTHOCTH TBEPIOI0 TeJia
18 Pemenue 3agau mo teme "IlnotHOCTH BemecTa" bubmorexa LIOK
https://m.edsoo.ru/ff0al23c
19 Cwita KaK XapaKTEepPUCTHKA B3aUMOJICUCTBHS TEI.
Cwita ynpyroctu. 3akoH ['yka
Jlaboparopnasi padora «A3yueHue 3aBUCUMOCTH
20 pactsikenus (1edopmManuu) NPyKUHbI OT
NMPUJIOKEHHOH CHIIbD)
21 SIBnenme TaroreHus. Cuiia TSKECTH
29 CBsi3b MEXy CHIJION TSKECTH U Maccoil Tena. Bec bubmmorexa [JOK
tena. Pemenue 3amau mo reme "Cuna tsxect” https://m.edsoo.ru/ff0al778
23 Cuna TspKeCcTH Ha Ipyrux Iuanerax. dusnyeckue bubnuoreka [{OK
XapaKTePUCTHKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6nmorexa LIOK
24 HMsuepenne cu. Jlunavonerp https://m.edsc]i).ru/ﬁ0a18cc
bubmmoteka IIOK
25 Bec rexa. Hesecomocrs https://m.edscﬁ).ru/ff0a1778
26 CrnosxeHue ABYX CUJI, HAIIPaBJICHHBIX MO OJHON bubnuoreka [{OK
npsiMoi. PaBHOICHCTBY OIS CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3agau no reme "PaBHoaelcTByrOmast cui"
8 Cuna tpeHus u €€ BuAbl. TpeHue B Ipupoae u bubnuotexa [JOK
TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas paboTa «/3ydeHue 3aBUCUMOCTH Butmiorexa [[OK
29 CHJIBI TPEHUS CKOJIBKEHUS OT CHUTBI JIABJICHHS U

XapaKTepa CONMPUKACAOIIUXCA HOBGpXHOCTCﬁ»

https://m.edsoo.ru/ff0alcc8



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
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

Pemenue 3amau Ha onpeaencHue

30 PaBHOAECHCTBYIOIIEH CUIIbI
Pemienue 3agau no remam: «Bec Tenay,
31 «I"paduueckoe nzodpakenune cuin», «CHITbI bubmorexa [IOK
N ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOIEUCTBYIOMIAs CUID)
Koutpoabsnas padora no remam:
32 «MexaHnueckoe ABH:KeHHe», «Macca,
IUIOTHOCTBY, «Bec Tesay», «I'paduyeckoe
u3o0paxkeHue cui», «KCUib»
33 Jasnenue. CriocoObl yMEHbBIIICHUS U YBEIHUCHUS bubnnorexa [JOK
JaBJICHHS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue ra3a. 3aBUCUMOCTb JIaBJICHHS Ta3a OT bubmmoreka [JOK
00béMa, TeMIepaTyphbl https://m.edsoo.ru/ff0a2376
35 [Iepenava naBieHus TBEPABIMU TEIIAMH, Bbu6moreka [JOK
JKUIAKOCTSMM M razaMiu. 3akoH [Tackansd https://m.edsoo.ru/ff0a25b0
36 JlaBiieHue B KHUAKOCTHU U rase, BEI3BAHHOE bubnnorexa [JOK
JIEICTBUEM CHUJIbI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemienue 3asau 1o teme «JlaBieHre B )KUJIKOCTH U bubmmoteka IIOK
rase. 3akoH [lackams» https://m.edsoo.ru/ff0a2826
bu6nunorexa LIOK
38 (Coobuwaiompecs cocya! https://m.edsoo.ru/ff0a2970
39 ['mppaBnnueckuit mpecc bubmorexa LHOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHEeBOM )KHUIKOCTHBIN HACOC
41 ATtMocdepa 3emMiu 1 IPUUUHBI €€ CYIIeCTBOBAHUS E:tlgg?/%.e;jzg)(?rﬁlfanZbSa
42 Bec Bo3nyxa. ATmMochepHOe 1aBieHue EggSﬁ?/(;nT.egjaS(])ic.)rIlf/fanZbSa
43 W3mepenne armocdepHoro aasineHus. OnbIT bu6muoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTB aTMOC(HEPHOTO JaBICHUS OT BBICOTHI bubnmnorexa [JOK

HaJl yDPOBHEM MOPSI

https://m.edsoo.ru/ff0a2fc4
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bapomerp-anepous. AtmocdepHoe 1aBleHue Ha

bub6nmoreka [IOK

45 pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3amay mo Teme " AtmocdepHoe
napjeHue"
47 JlelicTBrE KUJIKOCTH U Ta3a HA MOTPYKEHHOE B HUX bubmuorexa [{OK
Teno. ApXuMeI0Ba criia https://m.edsoo.ru/ff0a3276
18 snmamsommaionien ot teterayioutei na teo ) Bubmioexa LIOK
HOTPYKEHHOE B KIIKOCTH https://m.edsoo.ru/ff0a33fc
o | MrSeprropmaspeors 1o o dlcrcsosane 1 BuGorra LOK
MOTPYKEHHOM B KHJIKOCTb YaCTH TeJIa» https://m.edsoo.ru/ff0a3514
bubnuoreka [IOK
>0 Hnaaie Ten https://m.edscLi).ru/ff0a3a96
Jlaboparopnas padora "KoncrpynpoBanue
51 apeoMeTpa WU KOHCTPYHPOBAHHE JIOIKH H 1
omnpejesieHHe €€ rpy3onoabéMHuocTu'
2 | oo aaen 1o e B LOK
KUTROCTEH 1 Ta30By https://m.edsoo.ru/ff0a3654
53 KonTposbHas padora 1o Teme «/laByieHue
TBEPIBIX TeJl, ;KHIKOCTell U ra3oB»
bubnnorexa [JOK
>4 Mexanuteckas padota https://m.edsc]i).ru/ﬁ0a3f82
55 MomHocts. EquHuIb MOITHOCTH Egg;?/(gée%asﬁgﬁlﬁ%gfsz
56 VYpok-uccnenoBanue "Pacuétr MOIIHOCTH, 1
pa3BUBaeMOM IIPHU NOIBEME MO JiecTHHULIE"
57 IIpocteie Mexanu3msl. Peruar. PaBHOBecHe cuil Ha
peryare
58 Prruaru B TexHuKe, OBITY U IPUPO/IE. 05 bubnuotexa [JOK

JlaGopatopHas pabota «MccnenoBanue ycioBuit

https://m.edsoo.ru/ff0a478e
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PpaBHOBECHUA pblyara

59 Pemenue 3amad o teme «Y ciioBUsl paBHOBECHS 1 bu6nmoreka [IOK
pblyara https://m.edsoo.ru/ff0a48a6
KoaddunmenT nmonesnoro neicTBust MexaHu3ma.

60 JlaGopaTtopHnas pabora «M3mepenne KIT 1 0.5
HAKJIOHHOM INIOCKOCTH»

61 Pemenue 3agau no reme "PaboTa, MOIIIHOCTD, 1 bubnunorexa LIOK
KIL1" https://m.edsoo.ru/ff0a4c48

62 Mexanunueckas sHeprusi. Kunernueckas u 1 bubnnoreka [JOK
NOTCHIUAbHASL DHEPTHSI https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPrun 1 bubmorexa [OK

https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 10 TeMe "DKCIePUMEHTATHHOE

64 OMNpe/eNeHNe H3MEHEHH KMHETUYECKOU U 1 1
NOTEHLUAIbHON PHEPTHH IIPU CKAThIBAHUHU TeJA I10
HAaKJIOHHOM miockocTu"

65 KonTposabsHnasi padora no teme «Padora u 1
MOIIHOCTb. JHEPrushH)

66 PesepsHbliil ypok. Pabora ¢ TekcTamu 1o Teme 1 bubmmnoreka HOK
"MexaHndeckoe ABrxeHue" https://m.edsoo.ru/ff0a4dee6

67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme 1 bubmuoteka [IOK
"JlaBiieHre TBEPABIX TEJ, )KUAKOCTEH U ra30B" https://m.edsoo.ru/ff0a4ffe
PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme

68 " " 1

Pa6ota. MoiHoCcTh. DHEprus
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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IHOYPOYHOE IINTAHUPOBAHHUE 8 KJIACC

KoauuyecTBO 4acoB

Ne Kontp - Nara DJ1eKTpoHHbIE HU(POBLIE
n/ Tema ypoka OJBHBL HIpaKTHd o0pa3oBaTe/ibHbIE
- e ecCKue H3yYCHUA pecypebl
pador padoThI
bl
1 OCHOBHBIE TTOJIOKEHUST MOJIEKYJISIPHO-KMHETUYECKOM bubmuorexa [JOK
TEOPUU M UX OIBITHBIC TIOATBEPKICHHS https://m.edso0.ru/ff0a5256
2 Macca u pa3mep aTOMOB U MOJIEKYII
3 Mogenu TBEPAOTO, )KUAKOTO M Ta3000pa3HOTO COCTOSHUM bubnuorexa [JOK
BEIICCTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPAOIO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSIHUI BEIIeCTBa HA OCHOBE
MOJI0KEHUN MOJIEKYJIIPHO-KUHETUYECKON TEOPUH
bubnnorexa [HOK
5) Kpucrannuueckue u amopgHble Tena " Jm reka 1l
https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KanwuisipHocTh. [loBepxHOCTHOE bubnnoreka [JOK
HaTSDKCHHE https://m.edso0.ru/ff0a5530
bubnnorexka [JOK
7 TennoBoe paclIMpeHHe U CxKaTUE " HH rexa I
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TEMIEPATYPHI CO CKOPOCTHIO
TETIJIOBOTO JABUKEHUS YaCTHI]
9 Buytpennss sHeprus. CnocoObl H3MEHEHHs BHYTpEHHEH bubnuoreka [IOK
SHEPrUM https://m.edsoo.ru/ff0a5c60
bubnnoreka [JOK
10 Buasl Tenonepenaun " HH rexa I
https://m.edsoo.ru/ff0a6412
Ypok-koHpepenius "[IpakTudeckoe UCTIOIb30BaHUE
o b K
11 TEIUIOBBIX CBOMCTB BEIIECTB U MATEPHUAIIOB B LETSX 1 H6H_H0T6Ka 110
sHeprocOepeskerus” https://m.edsoo.ru/ff0a65c0
12 KonnuecTBo TemioTel. Y aenbHas TEMIOEMKOCTb bubnmnoreka [JOK
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https://m.edso0.ru/ff0a6976

ypaBHeHI/IC TEII0BOro 6ananca. Temioo0MeH U TEIIOBOE

bu6mmoreka [IOK

13 paBHOBECHE https://m.edsoo.ru/ff0a7088
"
14 TontooGvona np coeummann xototoi # ropaic Bubmorexa [IOK
; P s P https://m.edsoo.ru/ff0a6a98
BO/IBI
15 Pacuer xonmuyecTBa TEIUIOTHI, HEOOXOAMMOTO IS
HarpeBaHUsl Tella U BBIIEISIEMOTO UM TPHU OXJIXKICHUN
16 JlaboparopHasi padora "OnpenesieHue yaeabHOI bubnnoreka [JOK
TeIJIOEMKOCTH Berecrsa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUMBA. Y IeJIbHAS TEIIOTa CTOPAHHMSI bubmorexa HOK
P A P https://m.edsoo.ru/ff0a7b5a
18 [1naBneHue u oTBEpAEBaHNE KPUCTAIIMYECKHUX TEJL. bubnnorexa [JOK
VnenpHas TeioTa IJIaBIeHUs https://m.edsoo.ru/ff0a71d2
JlaboparopHasi padora "OnpenesieHue yaeabHOI bubnnoreka [JOK
19 " )
TEIUIOThI IIABJIEHHS JIbJA https://m.edsoo.ru/ff0a72fe
bu6mmoreka [IOK
20 [Tapoo6pazoBanue u konaeHcamus. Mcnapenue https://m.eds00.ru/ff0a740c
2 xonsenoan, Ssmcaniocts tenmeparype smes o Bubmiorera LIOK
AICHCATIH. patyp https://m.edsoo.ru/ff0a786¢
aTMOC(EpHOTO AaBICHHUS
BnaxhocTs Bo3ayxa. JlabopaTopnasi padora bubnnorexka [JOK
22 " 9] " .
OmnpenesieHne OTHOCUTEIbHON BJIAKHOCTH BO3IyXa https://m.edsoo.ru/ff0a7628
23 Pemienue 3a1a4 Ha onpeesieHNe BIaKHOCTH BO3IyXa
24 [TpuHIMIIBL paOOTHI TEIJIOBBIX JABHUTaTele. [lapoBas
TypOuHa. /[BUTaTEIh BHYTPEHHETO CTOPAHUS
KII] TemoBoro nBurarens. TermioBbie IBUTATENN U bubnmuotexa [JOK
25 o .
3aIl1Ta OKpYKaoIei cpebl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUs U MPEeBpAILEeHHs SHEPTHH B TEIUIOBBIX
nporieccax
7 [TonroroBka Kk KOHTpOJIbHOU padoTe o Teme "TernoBbie bubnnorexa [JOK

sBlIeHUs. MI3MeHeHue arperaTHbIX COCTOSIHUH BCH_IGCTBa"

https://m.edsoo.ru/ff0a83f2
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KonTpoasnas padora no teme "TemnoBble siBJeHUS.

bu6mmoreka [IOK

28 H3MeHeHne arperaTHbIX COCTOSIHUI BelecTBa' https://m.edsoo.ru/ff0a86ae
29 OnexTpuzanus Ten. J{Ba poaa 3IeKTpHUECKUX 3apsiiOoB
30 VYpok-uccienopanue "IneKTpuszanus Te1 UHAYKIHEH U 1
MIPY CONTPUKOCHOBEHUU"
31 B3aumoneiictBue 3apsokeHHbIX Tell. 3akoH Kynona ﬁggg:l;l/(;ée%zg?rﬁlfanS?e 4
30 DnekTpuueckoe nose. HarnpskeHHOCTh 3JIEKTPUUECKOTro bubnmoreka [JOK
105151 [IpUHITUTT CYTIEPIIO3HITUH SIICKTPUUECKUX MOJICH https://m.edsoo.ru/ff0a8a0a
33 Hocurenu snextpuueckux 3apsaoB. DJaeMeHTapHbIN
3apsn. CTpoeHue aroma
[TpoBOAHUKY M TUAJIEKTPUKU. 3aKOH COXPAHEHUS bubnmnoreka [JOK
34 SIIEKTPHYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenne 3a1a4 Ha IpUMEHEHNE CBOMCTB AIEKTPUIECKUX bubnnorexa [HOK
3apsaI0B https://m.edsoo.ru/ff0a90cc
36 DNEKTPUYECKUH TOK, YCIIOBUS €r0 CyLIECTBOBAHHUS. bubnuoreka [IOK
VICTOYHMKH AJIEKTPUYECKOTO TOKa https://m.edsoo.ru/ff0a95a4
37 JleficTBUSI SIEKTPUUYECKOTO TOKA BH6H_HOTeKa 0K
https://m.edsoo.ru/ff0a96b2
38 Ypok-uccnenosanue "JleiicTBre 37IEKTPUUECKOTO MO HA 1
MIPOBOJIHUKH U TUDJIEKTPUKH"
39 DNEKTPUUECKU TOK B METAJUIAX, JKUJKOCTSIX U Ta3ax bubmorexa LHOK
’ https://m.edso0.ru/ff0a9838
40 DJeKTpuuecKas ernb U €€ COCTaBHbIC YaCTH
a1 Cwuia Toka. Jlaboparopnasi padora "U3mepenne u 05 bubnuotexa [JOK
peryJupoBaHue CHJIbI TOKa' https://m.edsoo.ru/ff0a8bd6
p | ST T BT e BuGorea 101
" https://m.edsoo.ru/ff0a9e14
HANPSKEHUs!
43 ConpoTtuBieHre NPOBOJHUKA. Y I€IbHOE COPOTUBIICHUE bub6nuorexa [IOK

BE€IICCTBA

https://m.edsoo.ru/ff0aa738
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JlaGopaTropHas padora "3aBuCHMOCTH

44 3JIEKTPUYECKOr0 CONPOTHBJICHNS POBOAHUKA OT €ro bubmmoreka [JOK
JAJIHHBI, IO MOMEPEYHOro CeYeHUus u https://m.edsoo.ru/ff0aa738
MatepuaJa'
45 3aBUCHUMOCTH CUJIBI TOKA OT HampsiKeHusl. 3akoH Oma J1st bubnmoreka [JOK
ydacTKa [ernu https://m.edsoo.ru/ff0aad4a
JlaboparopHas pabota "HccrnenoBanue 3aBUCUMOCTH
46 CI/IJIBIpTOKf " . ero yepes GSHI/ICTO OT COMPOTUBJICHUS bubmorexa LHOK
> HAYTH pe3 p P, " p https://m.edsoo.ru/ff0aa04e
pEe3UCTOpa U HANIPSIKEHUS Ha PE3UCTOPE
47 [TocnenoBarenbHOE U MapaieIbHOE COSTUHEHHS
MIPOBOIHUKOB
JlaboparopHnas padota "IIpoBepka npaBuia Cli0XKeHUs
48 HaI ;II)>1<eHII)/H71 i pI/I nocine (I))BaTeI?IBHOE/I COCTMHEHUH 1B bubmorexa [IOK
p " p 4 & JBYX https://m.edsoo.ru/ff0aaa58
pE3UCTOPOB
49 JlaGopaTtopHas pabora "IIpoBepka nmpaBuiia JIsl CHUIIBI bubnmnoreka [JOK
TOKA TPH NMapajIeTIbHOM COCAMHEHUU PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemenue 3agau Ha mpumeHenue 3akoHa Oma s bubnuorexa [JOK
Pa3IMYHOTO COSTUHEHHSI TPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta 1 MOIITHOCTB ANMEKTPUUECKOTO TOKA. 3aKOH bubnnoreka [JOK
Jlxoyns-Jlenta https://m.edsoo.ru/ff0ab124
50 JlaGopaTtopHast pabota "Onpenenenue paboThl U bubnuoteka [JOK
MOIITHOCTH AJICKTPHUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
53 DNeKTpUUeCcKUe [ENu U MOTPEeOUTENH EKTPUIECKON bubnunoreka [JOK
sHepruu B ObiTy. KopoTKoe 3aMbIkaHne https://m.edsoo.ru/ff0ab660
[TonroroBka Kk KOHTPOJIBHOU pabOTe MO TeMe
54 "3JfGKT WYECKHE 3aps[)11>1 3a psDKeHHLIe Tea v uX bubmiorexa LIOK
P PAABT. Sap7 o https://m.edso0.ru/ff0abd2c
B3anMoieicTBUs. [IOCTOSIHHBIN 2JIEKTpUUECKUN TOK
KonTtponbHas pabota o Teme "DieKTpUUYECKHE 3apsiIbl. Bubmiorexa [IOK
55 3apsoKeHHBIC Tela U UX B3auMOIeUCTBUS. [1oCTOSTHHBINM
3H§KTqueCKHﬁ o A https://m.edsoo.ru/ff0abeas
56 [TocTosiHHBIE MAaTHUTHI, KX B3aHMMOJICHCTBHE
57 VYpok-uccnenosanue "M3yyeHue noyieid moCcTOSTHHBIX bubnmnoreka [JOK
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MarsuTon"

https://m.edsoo.ru/ff0ac3d0

MarnauTtHoe none. MarauTHoe noJie 3eMjId U €To bu6mmoreka [IOK

58 1 )
3HAYCHHUE JIJIS J)KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba

59 OmnbIT OpcTena. MarHuTHOE MOJIe 3JIEKTPUUECKOrO TOKA 1 bubnmoreka [JOK
MarHuTHOE I0JI€ KaTYIIKH C TOKOM https://m.edsoo.ru/ff0ac1d2

o | DB MO 8 e | B 10K

" https://m.edsoo.ru/ffO0ac74a
M0JIsl HA POBOJIHUK C TOKOM
DNeKTpOoABUTaTEh MOCTOSIHHOTO ToKa. Vcronb30Banue

61 ANEKTPOJBUIATENIEH B TEXHUYECKUX YCTPOMCTBAX U Ha 1 bubnuorexa [JOK
tpancnopte. JlaboparopHast pabota "KoHcTpyrpoBanue u https://m.edsoo.ru/ff0ac86¢c
n3y4deHue paboThl dIEKTpOABUTATENA"

6 Omnbitel Dapasies. 3aKOH AMEKTPOMArHUTHOW UHTYKITHH. 1
[IpaBuiio Jlenna
OnektporeHeparop. CrocoOsl MOTyUeHUs dIECKTPUICCKON

63 SHEPruu. DNEKTPOCTAHIIUN HA BO30OHOBIISEMBIX 1
HMCTOYHHMKAX SHEPTUHU

64 [ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME 1
"DJIeKTpUUECKUE U MAarHUTHBIE SIBJIICHUS"

65 KonrtponbHas padota no Teme "DiaeKkTpudeckue u 1 bubnuoreka [IOK
MarHUTHbIC SIBJICHHS" https://m.edsoo.ru/ff0acb14
PesepsHblii ypok. Pabora ¢ Tekctamu o teme "Temnossie bubnnoreka [JOK

66 1 .

ABIEHUA" https://m.edsoo.ru/ff0acc5e

67 PesepsHbliil ypok. Pabora ¢ TekcTamu 1o Teme 1 bubnnoreka [JOK
"TIOCTOSIHHBIN 3JIEKTPHUYECKUI TOK" https://m.edsoo.ru/ff0acdc6

68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme 1
"MarHuTHbIE SIBICHUS"

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5
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9 KJIACC

Ne KosnunyectBo yacos
DJIeKTpPOHHbI¢ HU(POBBIE
m  Temaypoka Konrpoabn Hpaxra | Jara oﬁpasolzsaTeﬂbnl:,le(bp
/ Bcero B1e paGoTEI yecKHue H3yUYeHUs pecype
- padoThI
1 MexaHnueckoe JABMxkeHue. MarepuanabHas TOUKa 1
2 Cucrema orcuera. OTHOCUTEIIHFHOCTh MEXaHUYECKOTO 1 bu6mmoreka [IOK
JBVKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NpsMONIMHENHHOE IBUKEHHE 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHoe npsmosiuHelHoe aAprkenue. CpenHss 1
Y MTHOBEHHAasi CKOPOCTb
5 [IpsiMosinHEetHOE paBHOYCKOPEHHOE JIBH)KEHUE. 1 bubnuoreka [IOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CkopocTh NPSIMOJIMHENHOTO PaBHOYCKOPEHHOTO 1
nBkeHus. ['paduk ckopocTu
7 pammayeropermmov e o satomon 1 ) ubmiorera LIOK
ocKoeTH" https://m.edsoo.ru/ff0adb18
8 CBobosHoe nagenue tei. OnbIThl ['anumes 1
9 PaBHOMEpHOE ABMXKEHUE IO OKpYKHOCTU. [lepron u 1 bubnuoreka [IOK
yactora obparieHus. JIuHelHas u yrioBasi CKOPOCTH https://m.edsoo.ru/ff0ae176
10 = IleHTpocTpeMHTENbHOE YCKOPEHHE 1
11 = TIlepsslit 3akoH HetoToHa. BekTop cuibl 1 Eg[?g?/(;r:eeljlsgor{f/ 0ae612
12~ Bropoii 3axon HetoToHa. PaBHOIElCTBYIOMIIAS CHITa 1 E’[P:S;I:I;I/(;r:.eelijzisi(.)rﬁlfane?Za
13 Tperuii 3akon Hetotona. Cynepno3unus cui 1 ﬁggi?lﬁzazg?ﬁfmae%z
14 | Pemenwue 3a1a4 Ha MpUMeHEeHHE 3aKOHOB HploTOHA 1 bubnnoreka [JOK
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bu6mmoreka [IOK

15 Cuna ynpyrocru. 3axou I'yka https://m.edsoo.ru/ffOaeca?
16 =~ Pemenue 3agau no Teme «Cujia ynpyroctu
17 Jlaboparopnas pabota «OnpeneneHue KeCTKOCTH bubmmoreka [JOK
PYKHHBI» https://m.edsoo.ru/ff0aee28
bubnunoreka HOK
18 Cunatpenns s /im edso0 /0735
19 Pewrenue 3anau no reme «Cuiia TpeHUS» bubmorexa LHOK
https://m.edsoo.ru/ff0afa26
Jlaboparopuas padota "Onpenenenne KodphuiueHTa bubmmoreka [JOK
20 TPEHHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3amau mo teme "3akoHbl HeroToHa. Cuia bu6mmoreka [IOK
ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
29 Cuia TSKeCTH U 3aKOH BCEeMUPHOTO TSATOTEHUS. bubnuorexa [JOK
YckopeHrne cBOOOIHOIO M ACHHS https://m.edsoo.ru/ff0af044
Ypok-koHpepenmus "JBrkeHne Tesl BOKPYr
23 | rpaButanuoHHOTO IeHTpa (CoTHEeYHAsS CUCTEMA).
lNanmaktukn"
24 Pemenue 3amau mo teme "Cuna TSDKECTH U 3aKOH bu6nmoreka [JOK
BCEMUPHOTO TATrOTeHHS" https://m.edsoo.ru/ff0af5f8
o5 IIepBasg kocMuueckas Ckopocts. HeBecomocTs 1 bubnuoreka [IOK
neperpy3Ku https://m.edsoo.ru/ff0af33c
g | e e e, Ao o LOK
R https://m.edsoo.ru/ffOafe36
3aKPETUIEHHONW OCBhIO BPAIEHHUS
27 MowmeHnT cuibl. LleHTp TsokecTn
8 Pemenne 3amad no reme "MomeHT cuitbl. L{eHTp bubnnorexka [JOK
TsokecTn" https://m.edsoo.ru/ff0b02b4
29 ITonroToBka K KOHTPOJBHON pabOTE MO TeMe bubnuorexa [IOK

"Mexaunnueckoe asrxenune. Bzanmoneiicteue ten"

https://m.edsoo.ru/ff0b0408
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30 KontposnbHas padota nmo Teme "MexaHndeckoe 1 bubmuorexa [JOK
nBkeHue. Bzaunmoneiicteue Ten" https://m.edsoo.ru/ff0b06ec
31 Nmnynec Tena. Umnysbse cuiibl. 3aKOH COXpaHEHMS 1 bubmuoreka [IOK
UMITyJIbca. YIIPYroe v HEYIPYroe B3auMOICHCTBHIE https://m.edsoo.ru/ffOb07fa
30 Pemenue 3agau no reme "3akoH COXpaHEHUs 1 bu6mmoreka [IOK
umiyibca" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koH(pepenus "PeakTuBHOE ABMKCHUE B 1
MPUPOAE U TEXHUKE"
bubnnoreka [JOK
34 Mexanndeckasi pabora ¥ MOIIHOCTh 1 https:// m.edsg).ru/ffObOa84
35 PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH U CHITBI 1 bubnnoreka [JOK
TPEeHUs https://m.edsoo.ru/ff0b0db8
Jlaboparopuas padota «OnpeneneHne paboThl CHIIBI
36  TpeHUs NpU PABHOMEPHOM JABMXKEHUU TeJa MO 1
TOPU30HTAILHON TTOBEPXHOCTHY
37  Cps3b sHepruu U padboThl. [loTeHnnanbpHas SHEPTust 1
18 Kunernueckas sneprust. Teopema o KUHETUYECKON 1 bubnnorexa [JOK
SHEPTUH https://m.edsoo.ru/ff0b0c32
39  3aKOH COXpaHEHHUs YHEPTrUH B MEXAHUKE 1
40 JlaGopaTopHas pabora «/3yueHue 3akoHa COXpaHEHUs 1 bubnuoreka [IOK
SHEPTUI» https://m.edsoo.ru/ffOb12fe
41 KonebaTtenbHoe IBMKEHUE U €T0 XapaKTEPUCTHKU 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0b1858
42 3aryxatomue kojiebanus. BeiHyx/1eHHbIE KOeOaHusl. 1 bubnuoteka [JOK
Pe3onanc https://m.edsoo.ru/ff0b20f0
43 = MareMaTHuecKuil U MPYKUHHBIA MasiTHUKU 1
44 VYpok-uccaenoBanue «3aBUCUMOCTB IIEpHOJa 1 bubnmoreka [JOK
KOJICOAHHIA OT J)KECTKOCTHU MPYKUHBI K MACChI TPy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBparenue YHEPTUN TP MEXAHHYECKIX 1
KoJe0aHusIX
46 = JlabGopatopHas pabora «OrmnpeenecHie 4aCTOThI U 1 bubnuotexa [JOK
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nepuoaa KoJieOaHMi IIPY>XXUHHOI'O MassTHUKaA»

https://m.edsoo.ru/ffOblaec

JIaboparopHas padota «IIpoBepka He3aBUCUMOCTH

bu6mmoreka [IOK

47 | mepuona xonebaHuil rpy3a, MOABEIIEHHOTO K HUTH, OT https://m.edsoo.ru/ffob197a
MAacchl Ipy3a»
48 Mexanndeckue BoJIHbI. CBOMCTBA MEXaHUUECKHUX bu6mmoreka [IOK
BOJIH. [Ipoj0bHBIC U TIOTIEPEUHBIC BOJIHBI https://m.edsoo.ru/ffOb21fe
49 Ypok-koHpepeHmus "MexaHn4ecKue BOJTHBI B
TBEPAOM Teiie. CeiCMUYECKUE BOTHBI"
50  3Byk. PacnpocTpanenue u oTpaskeHUE 3ByKa
51 Ypok-uccienoranue "HalOroneHne 3aBUCUMOCTH
BBICOTBI 3ByKa OT YaCTOTHI"
50 I'poMKOCTb 3ByKa U BHICOTA TOHA. AKYCTHUECKUIA
pe30HaHC
53 VYpox-koupepenuus "YnpTpa3sByk U HHPpPa3BYK B bubnnorexa [HOK
MIPHUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
54 [ToaroroBka Kk KOHTPOJILHOU paboTe 1Mo TeMe "3aKOHBI bubnnoreka [JOK
coxpaHeHHs. MexaHnuecKre KojieOaHus 1 BOJIHbBI" https://m.edsoo.ru/ff0b25f0
55 KonTponbHas padota no Teme "3aKOHbI COXpaHEHUS.
Mexanunueckue KoneOaHusi 1 BOJHBI"
56  DJEeKTpOMarHUTHOE MoJje. DJIEKTPOMArHUTHBIEC BOTHBI bubmorexa HOK
https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 2NIEKTPOMAarHUTHBIX BOJH
VYpok-koH(pepenuusa "lkana 37eKTpOMarHUTHBIX
58 B(E)J'IH. I/Icn((b;nisogaHne BHGKTpOMaFI—II)I/ITHI)IX BOJTH JIJISI bubmorexa [IOK
. " https://m.edsoo.ru/ffOb2fe6
COTOBOM CBSI3U
VYpok-uccnenosanue "M3ydeHue cBONUCTB
59 3npeI<Tp0Mar1i[HTHHx BOJ'IHy: MTOMOIIBI0 MOOHMIIEHOTO bubmorexa [IOK
" https://m.edsoo.ru/ff0b2c6c
TenedoHa
60 Pewrenue 3agau Ha OMPE/ENEHHE HaCTOTBI U JUIHHBL
AJIEKTPOMArHUTHON BOJTHBI
61 DnekTpoMarHuTHas mpupoza ceeta. CKOpocTh CBETA. bubnuotexa [JOK

BonHoBrIe cBOMCTBA cBETA

https://m.edsoo.ru/ff0b31d0
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62 Hctounuku cBeta. [IpsiMonrHeitHoe pacpocTpaHeHue bubmuorexa [JOK
cera. 3armenus Connua u JIyHsl https://m.edsoo.ru/ff0b3658
63 3akoH oTpaxkeHus cBeTa. 3epkana. Pemenue 3ai1a4d Ha bubnmoreka [JOK
[IPUMEHCHHE 3aKOHA OTPa’KEHHUS CBETA https://m.edsoo.ru/ff0b38c4
64 = Ilpenomienue cBera. 3aKOH MPEIOMIICHHUS CBETA bubmorexa [IOK
: https://m.edsoo.ru/ffOb3aea
65 ggﬁgﬁ:iiz;i?;s;fgfoa?;;{f;eg:aeTrt OTpa)KEHUS B bubmorexa [IOK
https://m.edsoo.ru/ff0b3c5¢c
ONITUYECKUX CBETOBOJIAX
Jlaboparopuas padota "VccienqoBaHue 3aBUCUMOCTH
66 = yria npenxoMIIeHHs CBETOBOTO Jiyda OT yria MmaJieHus
Ha rpaHuiie "Bo3Iyx-cTekyio""
Ypok-koHpepennus "Mcnonb30BaHue MOTHOTO
67 = BHYTPEHHETO OTPAXCHHSI: CBETOBOJIHI,
ONTUKOBOJIOKOHHASI CBSI3b"
bubmuorexa [JOK
68 = Jlunzbl. OnTuyeckas cuiia JIMH3BI https://m.eds00.ru/ffob3f2c
69  IlocTpoeHue H300pakeHUH B JIMH3AaX bubmorexa [TOK
https://m.edsoo.ru/ffOb444a
70 JlaGopatopHnas pabota "Onpeznenenue GoKycHOro bubnuoreka [IOK
PacCTOSIHUS U ONTHYECKOW CHITBI COOMPAOIIEH JTHH3bI" https://m.edsoo.ru/ff0b4206
71 VYpok-koudepenius "OnTuyecKkre TNH30BbIC bubnuoteka [JOK
npudopsr” https://m.edsoo.ru/ffOcOa7e
72 | I'ma3 kak OnTHYECKas CUCTeMa. 3peHHe bubmorexa HOK
’ https://m.edsoo.ru/ff0b4684
73 VYpoxk-koHpepenuus "edexrs! 3penus. Kak
COXpaHUTh 3peHue"
P KCHH ro cBeTa B CIeKTp. OMBITHI
74 Hﬁggoga gﬂiii:gﬂz: CieiTp(;.HiHBl:X 3BCTOB bubmmorexa [IOK
' ' https://m.edsoo.ru/ff0c0f4c
Jucnepcus ceera
75 JlabopaTopHas padoTta "OMBITHI TTO PA3TOKEHUIO bubnuotexa [JOK

Oenoro ceera B CIICKTP U BOCHPUATUIO LIBCTA

https://m.edsoo.ru/ff0c0e2a
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IPEAMETOB IIPH UX HAOJIOJJCHUH Yepe3 [IBETOBbIC
¢buibTpor"

VYpok-nipakTukym "BoiHOBBIE CBOICTBA CBETA:

76 nucnepcusi, naTepdepennus u nudpaxus”
77 OmnbiThl Pesepdopaa u nimanerapaas MoJelib aToma BH6H_HOTCK3 LIOK
https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
79 Hcnyckanue u noryionieHue ceera atoMoM. KBaHTBI. bubmumorexa [IOK
JluHeWYaThie CIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypok-nipaktukyMm "HabrogeHue criekTpoB bubnuorexa [JOK
ucmyckanus" https://m.edsoo.ru/ff0c1550
81 PanmoaxTuBHOCTE U €€ BUIIBI bubmorexa [JOK
https://m.edsoo.ru/ff0c1672
82  Crpoenue aromHoro sipa. HykionHas Mosenb BH6H_HOTeKa LIOK
https://m.edsoo.ru/ffOc18ac
83 PamuoakTuBHBIC IpeBpanieHus. 30Tormb BH6H_HOTCKa LHOK
https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: "PagnoakTuBHBIC bu6mmorexa [IOK
npeBparmieHus " https://m.edsoo.ru/ffO0clb4a
85 [lepuon nonypacnana
86 Ypok-koHpepenius "PagnoakTHBHBIC U3TYUYCHUS B bubnuotexa [JOK
MIPUPOJIC, METUITUHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SAnepHble peakuu. 3aKOHbI COXPAaHEHHUS 3aPsA0BOrO U bubnmnoreka [JOK
MacCOBOT'O YHCEll https://m.edsoo.ru/ff0c1c58
88 DHeprusi CBA3U aTOMHBIX siiep. CBsi3b MacChl U bubnuotexa [JOK
SHEepIrun https://m.edsoo.ru/ffOcld7a
89 Pemenue 3ampau no reme "fAnepueie peakuun"
90 Peakuuu cunresa u nenenusd saep. Mctounuku bubmuoreka [JOK
sHeprun CotHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
91 Ypok-koudepenmus "Anepunas snepreTuka. JleicTBus

PaZlMOaKTUBHBIX U3JTy4YE€HUH Ha KUBbIE OPraHU3MbI"
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[ToaroroBka Kk KOHTPOJBHOM paboTe MO TeMe

92 = "DnekTpoMarHUTHOE MoJie. DIECKTPOMAarHUTHbIE 1 bubmorexa LHOK
o https://m.edsoo.ru/ff0c223e
BOJIHBL. KBaHTOBEIC SIBIICHHSI
KontposbHas pabota mo teme "DIeKTPOMarHuTHOE
93 | mone. DneKTpOMarHuTHBIC BOJIHBI. KBaHTOBBIE 1
SIBJICHUS "
94 [ToBTOpenue, 0600meHue. JlaboparopHbie pabOTHI 1O 1 1 bubmuorexa [JOK
Kypcy "B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
95 [ToBTrOopenue, o0o0meHne. Penienne pacueTHbIX U 1 bubmumorexa [IOK
KayeCTBEHHBIX 3a1a4 1o Teme "TertoBsie mporuecco” https://m.edsoo.ru/ff0c2572
96 xascormermm saza 1o reve "KL rensonsn ) buGanorexa LIOK
on https://m.edsoo.ru/ff0c2a22
JIBUTaTEICH
IToBTOpEHU Hue. PemeHu YETHBIX U
97 Ka(zleC(”)[I:];ZHHi’I)? ggz?ieno eTeM(::: "?(Hf[ paeE 1 Bronmozexa LIOK
" https://m.edsoo.ru/ff0c2b30
AEKTPOYCTAHOBOK
98 [ToBTropenue, o6o0menue. JlaboparopHbie pabOTHI MO 1 1 bubmmoreka [IOK
Kypcy "CBeToBbI€ siBIECHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 0606menue. Pabota ¢ TekcTamu Mo Teme 1 bu6nmoreka [JOK
"3aKOHBI COXpaHEHHsI B MeXaHuKe" https://m.edsoo.ru/ff0c2d6a
10 = TIloBropenue, 0600menne. Pabora c TekcTamu 1Mo Teme 1 bubnnoreka [JOK
0 "Kosiebanus 1 BOJTHBI" https://m.edsoo.ru/ff0c2e82
10 [ToBTOpenue, 0606menue. Pabota ¢ TekcTamu Mo Teme 1 bu6nmoreka [JOK
1 "CBeTOBEIC SIBJIEHHS" https://m.edsoo.ru/ff0c3044
10 = TIloBTtopenue, 0606meHne. PaboTa ¢ TekcTamu 1o Teme 1
2 "KBanTtoBas u siaepHas ¢puzuxa"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






