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IHHOACHUTEJIBHASA 3ATIIMCKA

[Iporpamma o ¢pu3nke Ha ypOBHE OCHOBHOTO 001IeT0 00pa30BaHMsI COCTaBIEHA HA OCHOBE MOJIOKEHHN
u TpeOOBaHMU K pe3ylbTaTaM OCBOCHHMS Ha 0a30BOM ypPOBHE OCHOBHOW 00pa3oBaTENbHON MPOrpamMMEl,
npencrasiaeHHbix B @I'OC 00O, a Taxke ¢ yu€roMm QenepanbHOi pabodel mporpaMMbl BOCHHTAHHS H
KoHnuenuun npenoaBanus yueOHoro npeamera «@u3nkay.
Copepxanue mporpamMmbl 1O (u3uke HampaBiIeHO Ha (QOPMHUPOBAHHE ECTECTBEHHO-HAYYHOMU
IPaMOTHOCTH OOYYarOIIUXCsl ¥ OPraHU3aINI0 N3ydeHus (U3UKU Ha JIESITeILHOCTHON OCHOBE. B mporpamme
1o (hU3HMKe yYUTHIBAIOTCS BO3MOXKHOCTH Yy4eOHOTO mpeamera B peanusammu TpeboBannii @I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METANpeIMETHBIM Pe3ylibTaTaM OOy4eHHs, a TaKKe MEKIPEAMETHBIC CBSI3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOI'O OOIIIEr0 00pa3oBaHusl.
[Iporpamma no ¢u3Mke ycTaHaBIMBAET pacHpeesieHne yueOHOro Marepuana o rojaM ooyueHus (mo
KJlaccaMm), IpeiaraeT NpUMEpPHYI0 MOCIe10BaTeNbHOCTh U3YUEHHsI TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS
MIPEIMETHOTO COAEPKAHUS U y4ETE BO3PACTHBIX OCOOCHHOCTEHN 00ydaromuxcs.
[Iporpamma no ¢pusmke pa3padoTaHa C LEIbI0 OKa3aHUS METOIUUYECKON MOMOILY YUYUTEIIO B CO3JaHUH
paboyeil mporpaMMsl 10 y4eOHOMY ITpPEIMETY.
®du3rKa SBISETCS CUCTEMOOOPA3YIOIIUM ISl ECTECTBEHHO-HAYUHBIX YUEOHBIX PEIMETOB, TOCKOJIBKY
(br3UYeCcKue 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBJICHUH, U3y4aeMbIX XUMHEH, ON0I0THEeN, aCTpOHOMUEH
u Qu3ndeckoi reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHO-HAYUHYIO KApTUHY MUPA, IPEIOCTaBIIsAET Haubosee
sICHbIE 00pa31bl MPUMEHEHUSI HAyYHOTO METO/1a TO3HAHMSI, TO €CTh CII0CO0a MOTYyUeHHsI JOCTOBEPHbIX 3HAHUM
0 MHUpe.
OpHa u3 TIaBHBIX 3a7ad (U3NYECKOTO 00pa3oBaHUS B CTPYKType oOuiero oOpa3oBaHusi COCTOMUT B
(OopMUPOBAHUU €CTECTBEHHO-HAYYHON TPaMOTHOCTH M MHTEpeca K HayKe Y 00yJaromuxcs.
N3yuenue ¢pu3nku Ha 6a30BOM ypOBHE IPEAINOJIAraeT OBJIAJEHUE CIACAYIOIUMU KOMIETEHTHOCTIMH,
XapaKTePU3YIOIUMHU €CTECTBEHHO-HAYYHYIO TPaMOTHOCTb:
® HAy4YHO OOBACHATH SIBICHUS,
® OIICHUMBATh U IOHUMAaTh OCOOEHHOCTH HayYHOTO UCCIIEI0OBaHMS;
® UHTEpPHPETHPOBAaTh JAHHBIE U HCIOJb30BATh HAayuHbIE JOKA3aTeNbCTBA ISl MOJIyYCHHS
BBIBO/IOB.
Ienn n3yuenus (U3MKU Ha ypOBHE OCHOBHOIO o0uiero oOpaszoBaHus omnpeneneHs! B Konuenuuun
npernojaBaHus yueoHoro npeamera «Pusnkay B 00pa3oBarenbHbIX opranusanusax Poccuiickoit @enepanuu,
peanu3yolmX OCHOBHbIE 00I1eo0pa3oBaTelibHbIe IPOrpaMMbl, YTBEpKAEHHOH pemenueM Komnerun
MunuctepctBa npocsernieHus: Poccutickoit @enepanuu (mpotokoi ot 3 aexadps 2019 r. Ne [1K-48H).
Heaun n3yyenus GpU3NKH:
e npuoOpeTeHue HHTepeca U CTPEMIICHUS 00YJaIOIIMXCs K HAYYHOMY W3YYEHHIO IPUPO/Ibl, pa3BUTHE
UX UHTEJUIEKTYaJIbHbIX U TBOPUECKUX CIIOCOOHOCTEHH;

® Da3BUTHE NPEACTABICHUN O HAyYHOM METOJIE MO3HaHWS U (POPMUPOBAHHE HCCIIEI0BATEIBCKOIO
OTHOILIEHMSI K OKPYKAIOIIUM SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHUs OCHOB CTPOEHHs MaTepUH U
(byHIaMEHTaJIbHBIX 3aKOHOB (PM3UKHU;

e (opMupoBaHHE MPEACTABICHUI O ponu (QU3MKH Ui Pa3BUTHUS JPYrMX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTUH;

® pa3BUTHE MNPEACTABIECHUII O BO3MOXKHBIX cdepax Oynymieill mpodeccuoHalIbHON NesATETbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JalbHeIIeMy 00y4eHHIO B 3TOM HalpaBJIeHUH.

JlocTibKeHHe ATHUX LeNied mporpaMMbl MO (HU3MKE HAa YpOBHE OCHOBHOrO OOIIero oOpa3zoBaHHUs
o0ecreynBaeTcsi pelIeHneM CIeTylonnX 3a1ay.

e npuoOpeTeHHe 3HAHUM O JUCKPETHOM CTPOECHUHM BEIIECTBA, O MEXaHWYECKHX, TEIUIOBBIX,

ANIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;



e npuoOpeTeHHEe YMEHUH ONHUCHIBATh W OOBACHATH (U3WYECKUE SBICHUS C MCIOJIB30BAaHUEM
MMOJIyYCHHBIX 3HAHU;
® OCBOGHHME METOJIOB PEIICHHs MPOCTEHIINX PACUYETHBIX 3a/a4 C HCIOJIb30BAHHUEM (PHU3MUECKUX
MOJIENIEH, TBOPYECKUX U IPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;
® pa3BUTHE YMEHMI HAOIIONATh IPUPOIHBIC SIBICHUS U BBITIOIHATH OIIBITHI, 1a00paTOpHBIE PAOOTHI U
OKCIICPUMCHTAJIBHBIC UCCICAOBAHUS C UCITIOJIB30BAHUEM U3MCPUTCIIbHBIX HpI/I60p0B;
® OCBOEGHHE NMPUEMOB PabOTHI ¢ MHPOPMALIEH PU3UUECKOTO COIEpIKAHMsI, BKIIFOYast HH(POPMAIHIO O
COBPEMCHHBIX JOCTHUKCHUAX (1)I/I3I/IKI/I, AHAJIN3 U KPUTUYCCKOC OLICHUBAHUC I/IH(l)OpMaIII/II/I;
® 3HAKOMCTBO cO cdepamu mnpodecCHOHANBHOM NEATETbHOCTH, CBS3aHHBIMH C (U3UKOU, WU
COBPEMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMU Ha JOCTUKCHUAX (1)H3H‘ICCKOﬁ HAaYyKH.
Ha n3yuenue ¢puznku (0a30BbIi YpOBEHB) HA yPOBHE OCHOBHOTO 0011er0 00pa3oBaHus oTBOAUTCS 238
JacoB: B 7 kiacce — 68 gacos (2 yaca B Helleo), B 8 kimacce — 68 gacos (2 yaca B Heelnmo), B 9 kiacce — 102
Jaca (3 yaca B HEJIEII0).

[Ipennaraempiii B mporpaMMe Mo (u3MKe mepedeHb JIabOpaTOpHBIX pabOT U OMBITOB HOCUT
peKOMeHAaTeIbHBIN XapaKTep, YYUTEIb JIeJaeT BbIOOp MpoBeACHUS 1a00paTOPHBIX pabOT U OMBITOB C YUYETOM
WHIUBUAYAIbHBIX OCOOCHHOCTEH 00ydaroluxcs, CHHCKa SKCIEPUMEHTANbHBIX 3aJaHUM, MpeasiaraéMbiX B
paMKax OCHOBHOT'O TOCYIapCTBEHHOTO 9K3aMEHa 10 (PU3HKeE.



COJAEPKAHUE OBYYEHUA

7 KJIACC

Paznen 1. ®usuka u e€ poJib B NO3HAHNH OKPYKAKIIEr0 MUPa.

®dusnka — Hayka o npupoje. SABneHus npupoabl. OU3NUecKUe SBJICHUS: MEXaHUYECKUE, TEIUIOBHIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIC.

duznyeckue BenwuuHbL M3mepenne (usmueckux BenuumH. Pusmueckue npubopsl. [lorpemHocts
n3MepeHuil. MexayHapoaHas CUCTEMA €IUHULL.

Kak ¢wu3uka um apyrue eCTeCTBEHHBIE HAYKH H3YYalOT MPUPOJY. ECTECTBEHHO-HAYYHBIH METOM
MO3HAHMS: HAOIIOCHNE, TTOCTAHOBKA HAYYHOT'O BOIPOCA, BHIJBMKEHUE THIIOTE3, SKCIIEPUMEHT I10 TTPOBEPKE
rumnoTe3, o0bsICHeHHE Ha0MoaeMoro seieHus. Onrcanue GU3NIeCKUX SBJICHHUHN ¢ ITOMOIIBIO0 MOICIIEH.

Jemoncmpayuu.

1. Mexanuueckue, TEIJIOBbIE, JIEKTPUIECKHE, MAarHUTHBIC, CBETOBBIC SIBIICHHUS.

2. ®uznueckue mpuOOPHI U MPOIEaypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U TU(PPOBBIM PUOOPOM.

Jlabopamopnwie pabomel u onvimel.

Ompenenenure EeHbl JSICHHs KTl U3MEPUTEIHLHOTO TIprbopa.

N3mepenue paccTossHUIM.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.

Ompenenenne pa3MepoB MaJIbIX TEJ.

N3mepenune Temmnepatypsl PU MOMOIIHU KUAKOCTHOTO TEPMOMETpA U TaTYUKA TEMITEPaTyphI.
[IpoBenenue wmccnenoBaHUsT MO TPOBEPKE TUIOTE3BI: JAITBHOCTHh MOJETA IIApHKa, MYIMIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BBICOTA MTyCKa.

ouswWwN e

Pasznen 2. [lepBoHayaibHble CBeIEHUS O CTPOEHUHU BeleCTBA.

Crpoenue BelecTBa: aTOMbI M MOJIEKYJIBI, UX pa3Mephl. OIBITHI, JOKa3bIBAIOIINE JUCKPETHOE CTPOECHUE
BEILIECTBA.

JBrm>kenue yactul BemiecTBa. CBsi3b CKOPOCTH JBHKEHHS YaCTHI[ ¢ TeMreparypoil. bpoyHoBckoe
nBukeHue, quddysus. BzaumoaelicTBrue 4acTuIl BelecTBa: NPUTSKEHUE U OTTAIKUBaHUE.

ArperaTHble COCTOSIHHSI BEIL[ECTBA: CTPOCHHE I'a30B, HKUAKOCTEH U TBEPABIX (KPUCTAIIIMUYECKUX) TE.
B3anMocBs3b MeX 1y CBOMCTBAMU BELLIECTB B Pa3HbIX arperaTHbIX COCTOSIHUAX U UX ATOMHO-MOJIEKYJISIPHBIM
cTpoeHueM. OcOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Jemoncmpayuu.

1. HabGmonenue GpOyHOBCKOTO JIBHYKCHHUS.

2. HaGmonenue nuddysun.

3. HaGmonenue siBneHuil, 00bACHAIOMNXCS MPUTHKEHUEM WA OTTAJIKMBAHUEM YaCTHIl BEIIECTBA.

Jlabopamopnwie pabomul u onvimel.

1. Ouenka quamerpa aToMa METOJIOM PSAOB (C HCTOIb30BaHHeM (poTorpaduii).

2. OmbIThl IO HAOIOJICHUIO TETNIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThl IO OOHAPYKEHUIO ACUCTBUS CUJ MOJIEKYISPHOTO MPUTSIKEHUS.

Pa3nen 3. /IBu:xeHue U B3auUMoJieilicTBHE TeJl.

Mexanuueckoe aBmxeHue. PaBHomepHoe 1 HepaBHOMEpHOE BUkeHHEe. CKkopocTh. CpenHsisi CKOPOCTh
MIpY HEPAaBHOMEPHOM JIBUKEHUU. PacuéT myTu U BpeMEHHU JIBHKEHHUS.

SBnenue uHepuuu. 3aKOH HMHEpUUHM. B3aumoneicTBHe Tell Kak MpPUYMHA W3MEHEHHS CKOPOCTH
JNBUKEHUS Tell. Macca kak Mepa HHEpTHOCTH Tena. [noTHocTs BemecTBa. CBA3b MIIOTHOCTU € KOJIMYECTBOM
MOJIEKYJ B €IMHUIIE 00bEMA BEIECTRA.

Cuna kak xapakTrepucTuka B3auMojeicTBus Tten. Cuna ynpyroctu u 3akoH ['yka. 3mepenue cuisl ¢
MOMOIIIBIO IMHAMOMETpa. SIBJieHHE TATOTEHUs W cuia TshkecTH. Cuila TSHKeCTH Ha JIpYrux miiaHerax. Bec



tena. HeBecomocTh. CrojkeHue CHUJI, HAIpPaBJIECHHBIX MO OAHOM mIpsiMoi. PaBHoneicTByromas cui. Cuina
TpeHus. TpeHue CKOJIbKEHUs U TpEeHUE NOKOs. TpeHue B IpUpoie U TEXHUKE.
Jemoncmpayuu.

o vk wnNpeE

HaGumtoieHne MexaHHYeCKOT 0 IBIKEHUS Tella.

N3mepenue ckopocTy NpSMOJIMHENHOTO IBUKCHHUS.
Habnronenue siBineHus: HHEPIHH.

Habnronenne n3MeHEHUs1 CKOPOCTH TIPH B3aUMO/ICHCTBHHU TEIl.
CpaBHeHHE Macc 10 B3aUMOJECHCTBUIO TEIL.

CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJJHOU MPSIMOH.

Jlabopamopnuie pabomul u onvimel.

1.

w

Ornpezenenre CKOPOCTH PABHOMEPHOTO JBMXKCHUS (IIapUKA B KUIKOCTH, MOJIEIIH SICKTPUIECKOTO
aBTOMOOWJIS U TaK J1ajee).

Onpenenenne cpeHel CKOPOCTH CKOJIbKEHUS OpycKa WM IIapuKa 0 HAKIIOHHOM TJIOCKOCTH.
Omnpenenenre MIOTHOCTH TBEPIOTO TeENA.

OMBITHL, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD PACTSKEHUS (eQOopMaIiin ) IPY>KHUHBI OT MPUII0KEHHON
CHJIBI.

OMBITHI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJIBKEHMSI OT Beca Tella U XapakTepa
COIPUKACAIOIINXCS] TOBEPXHOCTEM.

Paspnen 4. laBiieHue TBEPABIX TeJl, s KUAKOCTEH M ra3oB.

Hasnenue. CriocoObl yMEHbIIIEHUS U yBeWYeHUsl JaBieHus. JlaBieHue ra3za. 3aBUCUMOCTh JIaBJICHUS
raza or o0réMma, Temmeparypsl. [lepeqada maBieHus TBEPIBIMH TEIaMH, XUIKOCTIMHU M Ta3aMH. 3aKOH
[Tackans. IIlneBMaTHUeckue MalIMHBL. 3aBUCHMOCTD JIaBJICHUS JKUJIKOCTH OT TIyOMHBI. ['MapocraTuueckuit
napanokc. Coobmaromuecs cocyapl. ['uapaBinueckie MeXaHu3Mbl.

Atmochepa 3emnau u arMmochepHoe maBieHue. [IpUunHBI CylecTBOBaHUS BO3AYIIHOW OOO0JIOYKH
3emnu. OnbiT Toppuuerum. M3mepenne atMochepHOTro JaBiaeHUs. 3aBUCUMOCTh aTMOC(HEPHOTO JIaBJICHUS OT
BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! ans uzmMepenust aTMochepHOTo AaBJICHUS.

JleiicTBHE )KUAKOCTH U Ta3a Ha MOTPY)KEHHOE B HUX TeJIO. BeiTankuBaromas (apxuMe10Ba) cuiia. 3akoH
Apxumena. [naBanue ten. Bo3myxormnaBanue.

Jemoncmpayuu.

O NGOk WDN R

3aBUCUMOCTD JaBJICHUS T'a3a OT TEMIIEPaTypBhI.

[lepenaua naBiaeHUs )KUIKOCTHIO M Ta30M.

CooOmaromuecs coOCypl.

I'mapaBnuueckuit nmpecc.

[IposiBnenue aericTBUS aTMOC(EPHOTO TaBICHHUS.

3aBHCHMOCTH BBITAIKMBAIOIIEH CUITBI OT 00BhEMa NOTPYKEHHOM YacTH Teja U TNIOTHOCTH KHUIKOCTH.
PaBeHCTBO BHITANKHBAIOIIEH CHIIBI BECY BRITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHusl TeN: IUIABaHUE WIM TOTPYKEHHE TeJl B 3aBUCUMOCTH OT COOTHOLIEHUS
IUIOTHOCTEH Tena U )KUJIKOCTH.

Jlabopamopnwie pabomul u onvimel.

1.
2.
3.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BoJie OT 00bEMa MOrpyKEHHON B )KUAKOCTh YAaCTH Tela.
Onpenenenne BHITAIKUBAIOIIEH CUIIBI, AEUCTBYIOIIEH HA TENIO, IOTPYKEHHOE B KUIAKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAJIKABAIOIIEH CUIIBI, AEHCTBYIOIIEH HA TEJIO B JKUJIKOCTH, OT MACChI
Tena.

OneITHI, IEMOHCTPUPYIOIINE 3aBUCHMOCTb BBITAJIKMBAIOIIEH CHIIBIL, JNEHCTBYIOLIEH Ha TEIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KHUJIKOCTh YaCTH TeJa U OT IUIOTHOCTHU >KUKOCTH.
KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHME JIOJKM U OmpefeneHue  eé
IPY30II0AbEMHOCTH.

Pa3pea 5. PaGora u MomHOCTb. JHEpIrus.



Mexannueckasi pabota. MOITHOCTb.

[IpocThle MeXaHM3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IlpaBmiio paBHOBECHs pblyara.
[IpumeneHne mpaBuiia paBHOBECUS phlyara K ONOKy. «3osoToe mpaBmio» MexaHuku. KIIJ| mpocteix
MexaHu3MoB. [IpocTeie MeXaHNU3MBbI B OBITY U TEXHHUKE.

Mexannueckass sHeprusi. Kunetnueckas M noTeHUManpHas sHeprus. lIpeBpaienue oxHOro Buaa
MEXaHUYECKOM 3HEPTUU B Jpyroil. 3aKOH COXpaHEHUS JHEPTHU B MEXAHHUKE.

Jemoncmpayuu.

1. Ilpumepbl NPOCTHIX MEXAHNU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Ompenenenne pabOTHl CHIIBI TPEHUS TPU PABHOMEPHOM JBIKCHHH TeJa 10 TOPU3OHTAIHHOMN

MIOBEPXHOCTH.
2. HccnenoBaHue yCIIOBUI paBHOBECHUS pblyara.
3. WNsmepenne KIIJI HakTOHHOM MIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHECHHS] MEXaHUYECKOW SHEPTUU.
8 KVIACC

Pa3nen 6. TenyioBble ABJIEHHUS.

OCHOBHBIE TTOJIOKEHHUS MOJIEKYIISIPHO--KHHETHUECKOW TEOPUHU CTPOCHHMSI BellecTBa. Macca U pa3Mepsl
aTOMOB U MOJIEKYJT. OTBITHI, TIOATBEPKAAFOIINE OCHOBHBIC TIOJIOKEHUS MOJIEKYIISIPHO-KHHETHIECKOU TEOPHUH.

Monenu TBEPIOTO, )KUJIKOTO U ra3000pa3HOro cocTosiHUM BemecTBa. Kpucrannuyeckue u aMmopQHbie
tena. OOBSICHEHHE CBOWCTB Ta30B, JKUJIKOCTEH W TBEPABIX TEJT HA OCHOBE TOJIOKEHUN MOJEKYISIPHO-
-KMHETUYeCKoM Teopur. CMaunBaHuE U KaWUISAPHBIE ABJICHUS. TEMIoBOE paCIIupPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBIKEHHUSI 4YacTUll. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHHS BHYTPEHHEW SHEpPrHH: TeIulonepeaada W coBepiieHue paboThl. Bumbl
TEIIoNepelauu: TeIIONMPOBOIHOCTb, KOHBEKIIUS, U3TyYEHHUE.

KomnuecTBo Temnotbl. YaenbHas TEMIOEMKOCTh BENIECTBA. TeMIO00OMEH M TEIUIOBOE pPaBHOBECHE.
VYpasHeHue TemnoBoro 6amanca. [naBnenue n oTBepAeBaHNEe KPUCTALUTMYECKUX BEIIECTB. Y IebHAs TEIIOTa
mnasneHus. [lapoo6pazoBanue u konneHncanus. Mcnapenne. Kunenue. Y penbHas TerioTta mapooOpa3oBaHusl.
3aBUCUMOCTb TEMITEPATyPhl KUTIEHUS OT aTMOC(HEPHOTO JIaBJICHHUS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeiabHasl TEII0Ta CTOPaHUsL.

[Ipunnumer pabotel TermoBbix auratenei KIIJ[ TemoBoro mpurarens. TemsoBbie ABUraTteaud u
3al[uTa OKPYKarolel Cpeibl.

3aKOH COXpaHEHUs ¥ IPEBpaICHUs] JHEPTUM B TEIJIOBBIX MpoOIieccax.

Hemoncmpayuu.

Habntonenue 6poyHOBCKOTO IBMKEHUS.
Ha6monenue nuddysun.
HaGnronenue sBIIeHU CMauyMBaHUS M KalTWJUISIPHBIX SIBICHUH.
HabGnrogenue TenioBoro pacuiapeHus Tel.
W3menenue naBieHus ra3a npu U3MEHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKICHUU.
[IpaBuna n3mepeHus TeMneparypsl.
Buns! Tenonepenayun.
OxnaxkJIeHue Mpu COBEPIICHUH PaOOTHI.
Harpeanue npu coBepiiieHIN paboThl BHEITHUMH CHUITAMH.
. CpaBHEHUE TEMIOEMKOCTEH pa3InYHbIX BEILIECTB.
. HaOmronenue KumeHus.
. Habmoienue mocrosiHCTBa TeMIIEpaTyphl MPU TUTABICHUH.
. Mojenu TerioBhIX ABUTaTEICH.

O N A WNRE

P
W N R O



Jlabopamopusie pabomot u onvimel.

1. OmbIThl IO OOHAPYKCHUIO NEHCTBUS CHUIJI MOJICKYJISIPHOTO TIPUTSKEHUS.

OnpIThI 10 BRIpAIIMBAaHUIO KPUCTAJJIOB IIOBAPEHHOW COJIM WJIK caxapa.

OnbITH IO HAOIOICHHUIO TEIUIOBOTO PACUIMPEHHS T'a30B, )KUIKOCTEH U TBEPBIX TEIL.
Omnpenenenue naBjaeHus BO3ayXa B OalIOHe MIPHLIA.

OHI)ITI)I, ACMOHCTPHUPYIOIINUEC 3aBUCUMOCTDL JAaBJICHUA BO34yXa OT €ro 00BéMa U HarpeBanusa HUJIn

v wwN

OXJIQKICHUSI.
6. IlpoBepka rumnoTessl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIKOCTU B TEPMOMETPUUECKON
TpyOKe OT TeMIepaTyphl.

7. HabOmoneHne W3MEHEHHUs BHYTPEHHEW JHEPrUU Tela B pe3yiabTaTe TeIuonepenaun U paboTbl
BHEILHUX CUJL.

8. HccnenoBaHue siBIE€HUS TEIJIOOOMEHA MTPU CMEUIMBAHUM XOJIOIHOM U rOpsiuei BOABI.

9. OmpezneneHue KOJIMYECTBA TEIUIOTHL, IOJIYYEHHOIO BOJOW MpHU TEIIOOOMEHE C HarpeTbiM
METAJNINYECKUM IMIIMHAPOM.

10. Omnpenienenue yeabHOM TEMI0EMKOCTH BEILIECTBA.

11. MccnenoBanue mpouecca UCIapeHusl.

12. Onpenenenre OTHOCUTENIBHOM BIAXKHOCTH BO3/yXa.

13. Onpenenenue yaenbHON TEIUIOTHI IUIABIECHUS JIbJA.

Paznea 7. DuiekTpuyeckue ¥ MATHUTHbBIE SIBJICHUS.

DnekTpu3aiusa Tel. J[Ba poma 3MEeKTpHUYECKUX 3apsaoB. BzammopaeicTBue 3apspKEHHBIX Tell. 3aKOH
Kynona (3aBUCHMOCTD CHJIBI B3aUMOJICHCTBHSI 3apsyKEHHBIX TEJl OT BETMYHMHBI 3apsII0OB M PACCTOSIHUS MEXKIY
TeJIaMu).

OnekTpuyeckoe moje. Hampsoxk€HHOCTh — snekTpuueckoro mnojs. [lpuHnun — cynepmno3unuun
ANEKTPUYECKHUX MOJIeH (Ha Ka4eCTBEHHOM yPOBHE).

Hocutenn »snekTpudeckux 3apsaoB. ODJIEMEHTapHbIM siekTpudeckuil 3apsa. CrtpoeHue aroma.
[IpoBOAHMKY M AMDIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUECKOTO 3aps/ia.

DJIEKTPUYECKHI TOK. Y CJIOBUSI CYIIECTBOBAHMS JIEKTPUUECKOTO ToKa. ICTOUHUKHM MTOCTOSIHHOTO TOKA.
JIeHCTBUSI IEKTPUUECKOTO TOKA (TEMIOBOE, XUMHUUECKOE, MAarHUTHOE). DJIEKTPUUECKHUI TOK B KHUAKOCTIX U
rasax.

Onektpuueckas unenb. Cuia Toka. OiekTpuueckoe HampsbkeHue. CONpoTUBIEHHE NPOBOIHHUKA.
VY nenbHOE conpoTHBiIeHUE BenlecTBa. 3akoH Oma aiis ydactka uenu. [locnenoBarensHoe U napajijiesibHOE
COEIMHEHUE POBOJHUKOB.

Paborta w MomiHOCTH 3yeKTpuueckoro Toka. 3akoH JDkoymsa—JleHna. DnexkTpudeckue Lenu |
MOTpeOUTENH dNEKTPUUECKO dHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrosiHHbIE MarHuThl. B3anumoielicTBrE MOCTOSTHHBIX MarHUTOB. MaruutHoe noJie. MarautHoe noiie
3eMiM M €ro 3HaueHue s Ku3Hu Ha 3emuie. OnblT Dpcrena. MarHuTHOE MoJie 3JIEKTPUYECKOro TOKA.
[IpuMeHeHHne 5>IEeKTPOMAarHUTOB B TeXHUKeE. JlelicTBME MarHUTHOrO IOJI HAa HPOBOJHUK C TOKOM.
DNeKTpoABUTraTeNb NOCTOSHHOIO TOKa. Vcronb30BaHue 3JEKTpOABUTaTENIel B TEXHUUYECKUX YCTPOMCTBAX U
Ha TpaHCHOpTe.

Onbrtel @apanes. SBiaeHue snekTpoMarHuTHOM MHAYKIUHU. [IpaBuio Jlenma. DnektporeHeparop.
CrniocoObl oJTy4eHus 3JEKTPUUECKOM SHEprun. DIEKTPOCTAHIIMHN Ha BO30OHOBIISIEMbIX HCTOUHUKAX SHEPTUH.

Jemoncmpayuu.

DnekTpusanus Teml.

JIBa poza JIEKTPUYECKUX 3aps0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEIL.
YCTpOUCTBO U IEHCTBUE DIEKTPOCKOIIA.

DNeKTpoCcTaTUYEeCKask UHIYKIUS.

3aKOH COXpaHEHMsI DIEKTPUUECKUX 3apsI0B.

[IpoBOAHMKY U AUDIEKTPUKH.

MonenrpoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

NowuswNe



8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

HcTouHMKH TOCTOSHHOTO TOKA.

JIeNCTBUS DIIEKTPUYECKOTO TOKA.

DNEeKTPUYECKUN TOK B KUJIKOCTH.

I"a30BrIi1 pazps.

H3MepeHnue cuibl TOKa aMIIEPMETPOM.

N3MepeHne 35IeKTpUYECKOro HarpsyKeHUS! BOJbTMETPOM.

Peocrar u marazuH cOnpoOTHBIICHUN.

B3anmopaeiicTBre NOCTOSTHHBIX MAarHUTOB.

MopennpoBaHrue HEBO3MOKHOCTH PA3ACIICHUs ITOJIOCOB MArHATA.
MoenupoBaHre€ MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.
OmnsiT Dpcrena.

MarnuTtHO€ 1oJie TOKa. DJIEKTPOMAarHur.

JlelicTBME€ MarHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.
DNEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.

HccnenoBanue sBIEHUA 3JIEKTPOMArHUTHON WHTYKIIHH.

OnsiTel Dapagnes.

3aBUCUMOCTh HaPaBJICHHS MHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOZHUKHOBEHMUSI.
DIEKTPOTreHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomel u onvimel.

oOu ks wWwNeE

9.

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbIThI 10 HAOTIOACHUIO JIEKTPU3AINH TEJ UHIYKIUEH U TPU CONPUKOCHOBEHUH.

HccnenoBanue neicTBUS AIEKTPUUECKOTO MOJI HAa TPOBOJIHUKH U JUDJIEKTPUKH.

CoOopxka u mpoBepKa pabOThI AMEKTPUIECKOH IETH MOCTOSTHHOTO TOKA.

W3mepenue u peryampoBaHue CUIbI TOKA.

N3mepenue u peryaupoBaHue HanpsHKEHUS.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HYILETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA
1 HaIlpsDKEHUS Ha PE3UCTOPE.

OnBbIThL, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh IEKTPHUUYECKOTO CONPOTHUBIICEHUS] TPOBOJHUKA OT €ro
JUIMHBI, IIJI0IA 11 ONEPEYHOT0 CEYeHHs U MaTepuara.

[IpoBepka mnpaBwiIa CIOXKEHUS HANPSKEHUA TMPU TOCIECJOBATEIbHOM COEIMHEHHHM JABYX
PE3UCTOPOB.

[IpoBepka npaBuia A CUJIbI TOKA MIPU NApAJIIEIIBHOM COEAMHEHUHU PE3UCTOPOB.

Omnpenenenne pabOTHI AIEKTPUUECKOTO TOKA, UIYLIETO Yepe3 PE3UCTOP.

Ornpenenenre MOITHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACIIEMON Ha PE3UCTOPE.

HccnegoBanue 3aBUCMMOCTH CHJIBI TOKA, UYILIETO Yepe3 JIAMIIOYKY, OT HAPsKEHUS Ha HEll.
Onpenenenue KIIJ] narpeBatens.

HccnegoBanue MarHuTHOTO B3aUMOJIEHCTBHUSI IOCTOSIHHBIX MarHUTOB.

N3ydyeHre MarHUTHOTO TOJISt TOCTOSTHHBIX MAarHUTOB MPH UX 00bEAUHEHUH U Pa3/ICTICHUH.
HccnenoBanue AeCTBUA AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbIThI, 1EMOHCTPUPYIOIIHE 3aBUCUMOCTD CHJIBI B3aMMOJIEHCTBUS KaTYIIKU C TOKOM M MarHuTa OT
CWJIBI TOKA U HalPaBJIEHUS TOKA B KATYILIKE.

N3ydeHne neicTBUsl MarHUTHOTO TIOJISI HA IPOBOJHUK C TOKOM.

KoHcTpynpoBanue 1 u3ydeHue padoThl HJIEKTPOABUTATENs.

N3mepenue KIIJI aneKkTpoaBUraTeaIbHOM yCTaHOBKH.

OneITBl O MCCIEOBAHUIO SIBJIEHMS IEKTPOMATHUTHOW MHIYKIMM: HCCIEJOBAaHUE MN3MEHEHUI
3HAUEHUS U HANPABJIEHUS MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3znen 8. Mexanndeckue siBJICeHHUS.



Mexannueckoe aBuxkeHue. MarepuanbHass Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABMXKEHUsA. PaBHOMEpHOE NpsAMOnIMHENHOE IBWkeHue. HepaBHOMEpHOE NPSAMOIMHENHOE
nBukeHue. CpeHssi © MTHOBEHHAs: CKOPOCTh TeJla IIPU HEPABHOMEPHOM JBHIKEHUH.

Yckopenue. PaBHoyckopeHHOE TpsiMosMHEHOE BMkeHne. CBoOoHOE maneHue. OnbiThl [ anmmes.

PaBHOMepHOE nBMKEHHE MO OKpykHOCTU. [lepnox u yacrora oOpamenus. JIuneiiHas W yrioBas
ckopocTu. LleHTpocTpeMUTENIBHOE YCKOPEHHE.

IIepssiit 3akoH HeroToHa. Bropoii 3akon Hetorona. Tperunii 3akon Herotona. [IpuHuun cynepno3unyun
CHIL

Cuna ynpyroctu. 3akon ['yka. Cuna TpeHusl: cujia TPEHUs CKOJIBKECHUS, CUJla TPEHUS TIOKOS, IPYyTrue
BU/JIbl TPEHHUS.

Cuna TsDKECTH U 3aKOH BCEMHUPHOTO TATOTEHMs. Y CKOpeHHe CBOOOIHOrO NajeHus. [[BuKeHHe MIaHeT
Bokpyr Counnua. IlepBast kocMuyeckasi ckopocTb. HeBecomMocTh U meperpysku.

PaBHoBecue MarepuanbHOM TOukd. AOCONIOTHO TBEpHOE Teno. PaBHOBecme TBEpAOrOo Tema ¢
3aKpEIUIEHHON OCBIO BpaleHus. MOMeHT cuiibl. LleHTp TshkecTH.

Nmnynsc tena. M3mMenenne ummynbca. MMmynbe cunbl. 3aKOH COXpaHEHMsI UMIyilbca. PeakTuBHOE
JIBUKEHHE.

Mexannueckass paboTa U MOIIHOCTh. PaboTa cun TshkecTd, ynpyroctu, TpeHus. CBsi3b SHEPruu U
paboTtel. [loTeHunanbHast sHeprus Tena, MOJAHITOrO HaJ MOBEPXHOCTHIO 3eMiu. [loTeHluanbHas 3Heprus
cxkatoil mpyxuHbl. Kunetnueckas sHeprus. Teopema O KHHETHYECKOM SHEPrUU. 3aKOH COXPAHEHMS
MEXaHU4YECKON YHEPTUN.

Hemoncmpayuu.

1. HabmroneHue MeXaHU4YEeCKOTro JIBUKEHHS Tella OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHEHHE IIyTE€H U TPACKTOPHUU IBIKEHHUS OJHOTO M TOTO K€ TeJa OTHOCUTEIIBHO Pa3HbBIX TEI
OTCY€Ta.

W3mepenne CKOPOCTH U YCKOPEHHS NPSIMOJIMHENHOTO JIBHKEHHUS.
HccnenoBanue Npu3HAaKOB PaBHOYCKOPEHHOTO IBHKEHHUS.
HaGnronenue nBuxkeHus Tena o OKpyKHOCTH.

owuvsWw

HaOnronenne MexaHMYECKMX SIBJICHHW, TMPOMCXOAAIIUX B cucTeMe oTcuéra «Temexkay mpu e€

PaBHOMEPHOM U YCKOPEHHOM JIBI)KEHHH OTHOCHTEIIHO KaOMHeTa (hU3UKH.

7. 3aBHCHMOCTH YCKOPEHUS Tejia OT MacChl Tejla U JICHCTBYIOIICH HA HETO CHJIBL

8. HaOmroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEJl.

9. HM3meHeHue Beca Teja MPH YCKOPEHHOM JIBHKCHHH.

10. Ilepenava umMmynbca Ipy B3aUMOJICHCTBUU TEJI.

11. IIpeoOpa3oBaHus SHEPTUH [TPH B3aUMOJICHCTBUU TEJI.

12. CoxpaHeHHE UMITYJIbCA TIPU HEYIIPYTOM B3aHMOICHCTBHH.

13. CoxpaHeHHE UMITYJIbCca TIPU a0COJIFOTHO YIIPYTOM B3aUMO/ICHCTBUU.

14. HaGnro/ieHre peaKTUBHOTO JIBUKCHUSI.

15. CoxpaHeHHe MEXaHUYECKOM SHEPTHH MTPU CBOOOTHOM TIa/ICHHH.

16. CoxpaHeHHEe MEXaHUYECKOM SHEPTHH MTPH JABKCHUHU TeJla IMOJ1 ACHCTBUEM MPY>KUHBI.

Jlabopamopuwvie pabomot u onvimol.

1. KoHcTpynpoBaHue TpakTa ISl pa3roHa M JalbHEHIIEero paBHOMEPHOTO JABIDKEHUS MIapHKa WU
TEJIEeKKH.

2. OmpeneneHne CpeqHEH CKOPOCTH CKOJBKEHUs Opycka MU JIBMKEHHUS IIaphKa MO HAKIOHHOM
MJIOCKOCTH.

3. OmpeneneHne YCKOPEHUs TeNa MPH PaBHOYCKOPEHHOM JIBIKEHUU TI0 HAKJIOHHOM MIIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHU MPH PaBHOYCKOPEHHOM JIBIDKEHUU 0€3 HavyaabHOU
CKOPOCTH.

5. IIpoBepka THMOTE3bI: €CIM MPH PABHOYCKOPEHHOM JABIKCHHH 0€3 HadallbHOM CKOPOCTH IMyTH

OTHOCSITCS KaK Psiji HEYETHBIX YHCEIl, TO COOTBETCTBYIOIIUE TPOMEXYTKH BPEMEHH OJHMHAKOBBHI.



HCCHCHOB&HI/IC 3aBUCUMOCTH CUJIbI TPCHHUA CKOJILKCHUA OT CUJIBI HOPMAJIbHOT'O JaBJICHHA.
Onpenenenne KodhUITUEHTA TPEHUS CKOJIbKCHHUSL.
Onpenenenne KECTKOCTU IPYKUHBI.

© 0N o

Omnpenenenue pabOThl CHIIBI TPEHUS TPU PABHOMEPHOM IBMXKEHHH Tella 10 TOPU30HTAIHHOMN
IIOBEPXHOCTH.

10. Onpenenenue pabOTHI CHIIBI YIIPYTOCTHU MPH MOABEME TPpy3a C UCTIOIH30BAaHUEM HEIOIBIKHOTO H

MOABMKHOTO OJIOKOB.

11. 3yyeHune 3aK0OHA COXPAHEHUS SHEPTUU.

Pa3nen 9. Mexannueckue Koj1e0aHHUS M BOJIHBI.

KonebarenpHoe nBmkenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWI: MEPHOM, YacTOTa, aMILUIUTYAA.
Maremaruueckuil U IpyKUHHBIN MasTHUKY. [IpeBpanienue snepruu npu koie0aTeIbHOM JIBUKEHUU.

3aryxatomue kosiebanus. BeiHyxkneHHbie koneOanusi. Pesonanc. Mexanudeckue BOiHBL CBOMCTBa
MeXaHW4YecKux BOJH. [IpofosabpHble U nonepeuHblie BOJIHBL. J[JIMHA BOJHBI U CKOPOCTh €€ paclpOCTPaHEHHUS.
MexaHn4eckue BOJIHBI B TBEPIOM TeENE, CEHCMUYECKHUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. MIHppa3Byk u ynbTpasByK.

Jemoncmpayuu.

1. Habmronenue xosnebGaHMil Ted Mo IEHCTBUEM CHUJIBI TSKECTH U CHIIBI YIPYTOCTH.
2. HaGmonenue xoneGaHuil rpy3a Ha HUTH U Ha MPY>KUHE.

3. HaOmroneHne BRIHYKACHHBIX KOJICOaHUI M pe30HaHCA.

4. PacnpocTpaHeHHe NpOoJ0JIbHBIX U MOTIEPEYHBIX BOJIH (HA MOJIEIN).

5. HaOnromeHue 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYyCTHYECKHI pe30HaHC.
Jlabopamopnwie pabomel u onvimel.
Omnpenenenre 4acToThl U Meproia KojaeOaHuit MaTeMaTHYeCKOro MasTHHKA.
Omnpenenenre 4acTOThl U Meproia KojaebaHuil Mpy>KMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NIepHoAa KojaeOaHU MOIBEIIEHHOTO K HUTH Ipy3a OT JIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NepHoa KojeOaHU MPyKMHHOTO MasiTHUKA OT Macchl Ipy3a.
[IpoBepka He3aBUCUMOCTH Mepuo/ia KoyieGaHuii rpy3a, MOIBEIIEHHOT0 K HUTH, OT Macchl Ipy3a.
OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh MEPHOIa KOJIEOaHUM MPYKUHHOTO MasiTHUKA OT MacChl
rpy3a u KECTKOCTH MPYKUHBI.
7. VI3mepenue yckopeHUsi CBOOOHOTO NaICHUS.

o Uk wnNeE

Pa3znesn 10. JjieKTPOMArHUTHOE 1OJI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.

DIIEKTPOMarHUTHOE I0JIe. DNEKTPOMArHUTHBIE BOJIHBL. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH. [Ilkana
3JIEKTPOMAarHUTHBIX BOJIH. VCII0Ib30BaHNE 3IE€KTPOMArHUTHBIX BOJIH JJI1 COTOBO CBSI3H.

DnekrpoMarHuTHas npupoja csera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Hemoncmpauuu.

1. CBolicTBa 3J€KTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomuol u onvimel.

1. H3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIIBI0 MOOMIBHOTO TenedoHa.

Paspnen 11. CBeroBble sIBJICHUS.

JlyueBas mopenb ceta. Mcrounuku cBera. lIpsMonuHeliHOe pacnpoCTpaHEHUE CBETA. 3aTMEHUs
Connua u JIynsl. Otpaxenue cBera. [1nockoe 3epkano. 3aKkoH OTpaKeHHUs CBETA.

[Ipenomnenne cBera. 3akoH mpenomiieHus cBeTa. [lonHOe BHYTpEeHHEE OTpaK€HUE CBeTa.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJIAX.

JIunza. Xox myueit B mua3ze. OnTudeckas cucreMa goroanmnapara, MUKPOCKOTA U Teleckorna. a3 kak
onTHYECKas cucteMa. bnu3opykocTh U 1adTbHO30PKOCTb.



Paznoxenne 6enoro ceera B cekTp. OnbiTel HptoToHa. ClOXKEeHNE CTIEKTpAIbHBIX IBETOB. Jucnepcus

CBCTa.

Jemoncmpayuu.

[IpssMonMHENHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBera.

[Tomy4yenne n300paXkeHM B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue ceera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparoliei JInH3e.

XoJ JIydel B paccenBaroleH JIMH3E.

©® Nk WNE

[Tonyuenue n300paxeHU ¢ TOMOIIBIO JIUH3.

. punrun aeiictBus poToanmnapara, MUKPOCKOIIAa U TEJIECKOTIA.

10 Monens riaza.

11. Paznoxxenue 6e10ro cBeTa B CIEKT.

12. Tlomyuenue 6eoro cBETa MpH CIOKEHUH CBETAa Pa3HBIX I[BETOB.

Jlabopamopnwie pabomel u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPa)KEHUSI CBETOBOTO JIyya OT yrja MaJIeHusl.

2. H3ydeHne xapaKTepUCTUK M300paKEHUS MPEAMETA B TUIOCKOM 3€pKaJie.

3. HccnenoBanue 3aBUCUMOCTH YIJla MPEIOMIIEHHUS CBETOBOTO Jyda OT yIla MAaJCHUsS Ha TpaHULe
«BO3LYX—CTEKIIO».

[Tonydyenune n300pakeHHI ¢ TOMOIIBIO COOMPAIOIICH JTUH3HI.

Omnpenenenre POKYCHOTO PACCTOSTHUS U ONITHYECKOU CHJTBI COOMPAFOIIEH JTNH3BI.

OnbITHI IO Pa3I0KEHUIO 0EJI0T0 CBETa B CHEKTP.

OnBITHI 10 BOCTIPUATHIO I[BETA MPEAMETOB IIPHU UX HAOIIOIEHUU Yepe3 [IBETOBbIE (DUIIBTPHI.
Pa?.zle.u 12. KBaHTOBBIC SIBJICHHS.

OmneiTer Pe3epdopna u mianeraprast MmoJienb atoma. Mojens aroma bopa. Mcnyckanue u moriomieHue

No uv s

cBeta aToMoM. KBaHThI. JInHEHYaThIE CIEKTPHI.

PannoaktuBHOCTE. Aba-, 6eTa- u ramma-u3inydenus. CTpoeHue aroMHoro sigpa. Hykionnas moaenb

dTOMHOTI'O A1pa. H3oTomEL. Pa,I[I/IoaKTI/IBHBIe IIpEBPALICHH. HepI/IO,I[ nojypacnaaa arToOMHBIX AJCP.

snep.

SnepHble peakuuu. 3aKOHBI COXPAaHEHUS 3apsI0BOTO U MAacCOBOIO YHUCEN. DHEPrHsl CBSI3M aTOMHBIX
Cas13b Macchl U dHepruu. Peakiuu cunresa u aenenus saep. Mcrounvku sneprun CosHIa U 3BE31.
Snepnas suepreruka. JleicTBUs paOAaKTUBHBIX U3ITyUYEHUN Ha JKUBbIE OPraHU3MBI.
Jemoncmpayuu.

CrieKTphl U3IIy4eHUS U TOTJIOIICHHUS.

CrieKTphl pa3IUYHbIX T'a30B.

Crektp BOJOpOAA.

Habmonenue TpekoB B kamepe BuibcoHa.

PaGota cuéTunka HOHU3UPYIOMIUX U3TYUCHHI.

Peructparus nznydeHus NpupoIHBIX MUHEPAIIOB U MPOIYKTOB.

ﬂaﬁopamopuble padomul u onvimol.

1. HabmroneHue CIIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITy4EHUSI.

2. HccnenoBaHue TPEKOB: U3MEPEHHUE SHEPIHU YACTHIIBI 0 TOPMO3HOMY ITyTH (110 poTorpadusim).

3. M3mepeHue paauoakTUBHOTO (OHA.

IToBTOpPHTENBLHO-00001IAKOIIINI MOTYIb.

[ToBTOpUTENBHO--0000MIAOIIMI  MOAYAb IpeJHa3HAueH Uil CUCTeMaTH3allukl M 0000IeHHs

o ukwnNeE

MPEIMETHOTO COJIEP KaHUS U OIbITA eI TeIbHOCTH, TPUOOPETEHHOTO NP U3YUYEHUH BCEro Kypca (Gpusuku, a
TaKkKe Uil MOJrOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy Mo (QU3HKe Uil 0O0ydaromMxcs,
BBIOpABILIUX ATOT YUEOHBIH MpeMeT.



[Ipu u3ydeHun JaHHOTO MOJYJIS PEAIN3yI0TCA U CUCTEMATU3UPYIOTCS BUABI AEATEIbHOCTH, HA OCHOBE
KOTOPBIX 00€CIEeUnBaeTCs JOCTHKEHHE NPEIMETHBIX M METalpeAMETHBIX IUIAHUPYEMBIX Pe3yJIbTaTOB
oOy4enus, GpopMUpyeTcsi €CTECTBEHHOHAyYHasi TPAMOTHOCTb: OCBOCHHE HAYYHBIX METOJIOB HCCIIECHOBAHUS
SABIICHUM TPUPOJBI M TEXHUKU, OBJIAJCHUE YMEHUSMHU OOBACHATH (U3UYECKUE SIBICHHS, HPUMEHSISA
IIOJIy4YEHHBIE 3HaHMsI, PEIIATh 3aJa4l, B TOM YHCJIE KAUECTBEHHBIE U SKCIIEPUMEHTAIILHBIE.

[IpyHIMNMATBEHO JEATEIBHOCTHBIM XapaKTep [HAaHHOIO pasjieNna pealu3yercss 3a C4E€T TOro, 4TO
oOyyJaronuecst BHITIOJIHSIOT 3aJaHNs, B KOTOPBIX UM MPEJIaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHWM paclo3HaBaTb M HAy4yHO OOBSACHATh (PU3UYECKHUE SIBJICHUS B
OKpY’Karolllell IPUPO/I€ U TIOBCETHEBHOM XKU3HU;

WCIIOJb30BAaTh HAYYHBIE METOJBI MCCIEIOBAHUS (U3UUECKUX SBICHUH, B TOM YHCJE JJIS MPOBEPKH
TUIOTE3 U NOJYyYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh Hay4yHblE€ OCHOBBI HauOOJie€ BaXKHBIX JIOCTM)KEHHH COBPEMEHHBIX TEXHOJIOTHH, Hampumep,
MPaKTUYECKOIO HCIIOJIb30BAHUS PA3JIMYHBIX MCTOYHUKOB SHEPrUM HA OCHOBE 3aKOHA IMpEBpallleHUs u
COXPAHEHHUS BCEX U3BECTHBIX BUIOB SHEPTHUHU.



IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenue (U3MKH Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS HANpaBlICHO Ha JOCTIKEHHE

JIMYHOCTHBIX, MCTAIPCAMCETHLIX U NPECIMCTHBIX O6pa3OBaTeHBHBIX PE3YJIbTATOB.

B pesynbrate u3ydenus (pu3NKu Ha ypOBHE OCHOBHOTO 00IIero o0pazoBaHus y oOydatomierocst OyayT

c(hOPMHUPOBAHBI CIICYIONIUE JINYHOCTHBIC PE3YIbTAThl B YACTHU:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

— IPOSIBJIIGHUE UHTEPECca K UCTOPHH U COBPEMEHHOMY COCTOSTHUIO POCCUHCKON (PM3NIECKOI HAyKH;

— LIEHHOCTHOE OTHOILIEHHUE K IOCTHKEHUSAM POCCUMCKUX YUEHBIX--(DU3UKOB;

2) rpa’KIaHCKOr0 U TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

— FOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJAEHUH OOIIECTBEHHO 3HAYMMBIX M 3TUYECKUX MPOOIIEM,
CBSI3aHHBIX C IPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUHN PU3UKH;

— OCO3HAaHNE BAJKHOCTU MOPAIBHO--3THYECKUX IPUHIUIIOB B JEATEIBHOCTH YYEHOTO;

3) 3cTeTH4ecKoro BOCIIMTAHMS:

— BOCIIPHUATHE 3CTETUYECKUX KAyecTB (PU3NUECKON HayKu: €€ rapMOHHUYHOTO MOCTPOEHMUS], CTPOrOCTH,
TOYHOCTH, JAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 IMO3HAHUSA:

— OCO3HaHHE LIEHHOCTH (U3NYECKOW HayKM KaK MOIIHOTO HHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHN, BAXKHEUIIIEH COCTABISAIONIEH KYJIbTYpHI;

— pa3BUTHE HAYYHOH JTF0003HATEIHHOCTH, HHTEPECA K UCCIIEI0BATENLCKOM 1€ATEIbHOCTH;

5) ¢popMupoBaHHUs KYJIbTYPHI 310POBbSI H SMOIMOHAIBLHOIO OJIATOIOTY YHSI:

— 0CO3HAHME LIEHHOCTU 0€30I1acCHOro 00pa3a JKU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHPE, BaXKHOCTU
IpaBUi O€30MACHOrO MOBEIEHHMs Ha TPAHCIOPTE, Ha J0pOrax, € DJJIEKTPUYECKUM U TEMJIOBBIM
000pyZ0BaHNEM B IOMAIIHUX YCIOBHSIX;

— c(pOpMHPOBAHHOCTh HaBbIKa pe(IEKCUH, IPU3HAHKE CBOETO IpaBa Ha OMIMOKY M TAaKOIo K€ IpaBa y
IPYroro 4ejoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

— aKTHBHOE y4yacTue B pelIEHUH PAaKTUUECKUX 331a4 (B paMKaxX CeMbHU, 00pa30BaTeIbHOM OpraHu3anum,
ropoja, Kpas) TEXHOJIOTMYECKOM M COLMaJbHOW HANpaBIEHHOCTH, TPEOYIOIMX B TOM YHUCIE H
(bu3n4ecKnux 3HaHUM;

— MHTEpEC K IPAKTUYECKOMY M3YUEHUIO ITpodecchii, CBA3aHHBIX ¢ HUUKON;

7) 3KOJIOTHYeCKOr0 BOCIIMTAHMA:

— OpHEHTAllMs Ha IPUMEHEHUe (PU3NYECKUX 3HaHUH JUIs pellieHus 3a1a4u B 00J1aCTH OKPYKAOLIEH cpebl,
IUIAHUPOBAHUS IMIOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX IOCJIEACTBUN U1l OKPYKAIOLLEH CPEbl;

— 0CO3HAHME ITI00aTBHOI0 XapaKTepa SKOJIOTHYECKUX MIPOo0IeM U ITyTel UX peleHus;

8) ajanTanyu K U3MEHSIOIMMCS YCJIOBHAM COLHUAIBHON U MPUPOIHOH CPebl:

— MOTPeOHOCTh BO B3aUMOJECWCTBUM MPU BBIIOJIHEHUH HCCIEAOBAHUM M NPOEKTOB (U3HUECKOU
HaIPaBJIEHHOCTH, OTKPBITOCTD OMBITY ¥ 3HAHUSAM JIPYTHX;

— IMOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO IEATEIBHOCTD;

— OTPeOHOCTh B (JOPMUPOBAHUH HOBBIX 3HaHUI, B TOM 4K clie GOPMYIUPOBATH UJEH, TOHITHUS, THIIOTE3bI
0 (hu3NYeCKUX 00bEKTaX U SIBJICHUSAX;

— 0co3HaHMe Ae(UIIUTOB COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH B 001aCTH (PU3MKH;

— IUITAHUPOBAHME CBOETO PAa3BUTHUS B MPHOOPETEHUU HOBBIX (PM3MUECKUX 3HAHUI;

— CTpEeMJICHHE aHAIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U ITPUPO/IbI, 0OIIECTBA U SKOHOMUKH, B TOM YHCIIe
C MCIOJIb30BaHNEM (U3NUECKUX 3HAHUM;



® — OLGHKA CBOMX JEHCTBHH C Y4€TOM BIHMSIHHUA Ha OKPYKAIOMIYIO CpPEAy, BO3MOXKHBIX TJIOOATbHBIX

HOCJIEACTBUH.

METAINIPEIMETHBIE PE3YJIBTATHI

B pesynpraTte ocBOeHHMS HporpaMMbl 1m0 (HU3UKE HAa ypOBHE OCHOBHOTO OOINEro oOpa3oBaHUS Yy
oOyugatomierocss Oynyr chopMupoBaHBI MeTampeIMeTHbIE Pe3yJbTaThl, BKIIOYAIOIINAC TO3HABATCIHHBIC

YHHUBEpCcaJbHble ydeOHbIE AEHCTBUSI, KOMMYHUKAaTUBHbIC YHUBEPCAIbHbIE YUeOHbIE NEHCTBUS, PETYISTUBHBIE

YHHUBEpPCaJIbHbIE yueOHbIE AEUCTBHUSL.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁHble JeHCTBUSA

ba3oBble Jornveckue aelcTBUS:

BBISIBJISITh M XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKH 0OBEKTOB (SBICHUI);

YCTaHABIWBATh CYIIECTBEHHBIN TMpU3HAK KIacCU(UKAIIMU, OCHOBaHMUS i1 OO0O0OIIeHUs U
CpaBHEHUS,

BBIABJIATE 3aKOHOMEPHOCTH HW IMIPOTHUBOPEYHA B pPaCCMATpPpUBACMBIX (baKTaX, JaHHBbIX H
HaOIOACHUSAX, OTHOCSIITUXCS K (PU3UYECKUM SIBIICHUSM;

BBIABJIATE NMPUYUMHHO--CIICACTBECHHBIC CBA3U IIPU HU3YYCHUU (1)I/ISI/II-IGCKI/IX SIBIICHUN M mponeccos,
ACJIaTh BBIBOJBI C MCIIOJB30BAHUEM ACAYKTUBHBIX U MHAYKTUBHBIX YMOSaKHIO‘IeHI/Iﬁ, BBIABUI'AaTh
THUIIOTE3bI O B3aUMOCBA3IX Q)HSI/ILIeCKI/IX BCIINYUH,

CaMOCTOSITEJIbHO BBIOMpaTh crmoco0 pemeHus y4deOHOM (¢u3nueckoil 3amgaun  (CpaBHEHHE
HECKOJIBKUX BapHaHTOB pPEUICHHUS, BBIOOP Hamboyiee MOJIXOMSIIEr0 C Y4ETOM CaMOCTOSTEIIHHO
BBIJICJICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBaTebCcKHe 1eHCTBUA .

MCI0JIb30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKII MHCTPYMEHT MO3HAHMUS,

MPOBOJUTH IO CAaMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OIIBIT, HECJOXKHBIH (PU3NUECKHIA
AKCIEPUMEHT, HEOOIbILIOE HCCTeI0BaHne (PU3UYECKOTO SIBICHHUS;

OIICHUBATh HA MPUMEHUMOCTD U IOCTOBEPHOCTh HH(POPMAIHIO, TOJTYUYEHHYIO B X0/1€ UCCIEAOBAHUS
WJIM SKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (hOPMYIUPOBATh O00OOIIEHHS W BBIBOABI 1O pe3yjbTaTaM IPOBEAEHHOIO
HaOJIO/ICHUS, OTIBITA, UCCIICIOBAHMUS,

MIPOTHO3UPOBATh BO3MOXKHOE JajbHeiiee pa3BuTHe (GU3NYECKUX MPOIECCOB, a TAK)KE BbIJIBUTaTh
MIPEIOJIOKEHNUS 00 X PA3BUTUU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

PaGora ¢ undopmanmeii:

MPUMEHSTh Pa3JIMYHbIC METO/Ibl, HHCTPYMEHTBI M 3aIIPOCHI IIPU TIOUCKE U 0TOOPE HHPOPMALIUH UITH
JaHHBIX C YYETOM TPEIOKEHHON YUeOHON (PU3UUECKOM 3a/1auu;

aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh M HMHTEPIPETHPOBATH HH(POPMAIUIO PA3IMYHBIX BHUIOB HU
(dbopM TpeicTaBICHHUS;

CaMOCTOSITEILHO ~ BbIOMpaTh  ONTUMaNbHYIO  (QopMy TMpeiacTaBieHuss UHGOpPMalUU U
WUTIOCTPUPOBATH pelllaeMble 33/1a4l HECIIOXKHBIMHU CXeMaMHU, JuarpaMMaMu, HHOHM rpadukoi 1 ux
KOMOWHAILUAMU.

KoMMyHuKaTHBHBIE YHUBePCAJIbHbIE YUeOHbIe el cTBHA:

B XO0J€ O6cy)K,[[eHI/I}I yqe6H0r0 Marcpurajia, pe3yjibTaTOB Ha60paTOpHLIX pa60T W IIPOCKTOB 3a1aBaTb
BOIIPOCHI IO CYIICCTBY 06CY)KI[8.CMOI71 TCEMBbI U BBICKA3bIBATb UJCHU, HALICJICHHBIC HAa PCHICHUC 3ala4Un
" NOAJACPIKAaHNC 0J1aro’keaaTeIbHOCTH O6I.I.ICHI/I$I;

CONIOCTAaBJIATL CBOU CYXICHUA C CYXIACHUAMHU [OPYrux YYaCTHUKOB Juajiora, O6H21py>KI/IBaTL
pas3iiniaue u CXoACTBO HOSHHHﬁ;



BBIPAKATh CBOKO TOYKY 3PEHUS B YCTHBIX M MMCHbMEHHBIX TEKCTaX;
NyOJIMYHO TPEACTABIATh PE3YIbTAThl BBHIMOJHEHHOTO (PU3MYECKOTO OmbITa (IKCIEPHMEHTA,
UCCIIEI0OBaHUS, IPOEKTA);

MMOHUMATh ¥ UCTIOJIb30BaTh MPEUMYIIIECTBA KOMAHTHOW ¥ WHAUBHUIYaTbHOW PaOOTHI IPH PEIICHUH
KOHKPETHOW (PU3NYECKOM MPOoOIeMBbl;

MPUHAMATh IEJT1 COBMECTHOW JAEATEIHOCTH, OPraHW30BBIBATH JNEHCTBHS TO €€ JOCTHKCHHIO:
pactpeenaTh PO, 00CYXIaTh MPOLECCHl M PE3yJIbTaThl COBMECTHOM pabOThI, 00001aTh MHEHUS
HECKOJIBKUX JIIOACH;

BBITIOJTHATH CBOO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO Pe3ysIbTaTa 10 CBOEMY HAIPABICHHUIO
KOOPJIMHUPYSI CBOH JCHCTBUS C IPYTUMHU WICHAMU KOMaHIbI;

OIICHMBATh KA4eCTBO CBOEro BKJaJa B OOHIMH TMPOIYKT MO KPUTEPHSIM, CaMOCTOSITEIBHO
chOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerJIHTI/IBHbIe YHUBEPCAJIBHBLIC y‘-leﬁl—ll)le JeHCTBUSA

Camoopranu3anusi:

BBISIBJISITH TPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUsX, TPEOYIOIINX [yl pelieHus: GU3NIECKUX
3HAHWI;

OpUEHTHPOBATHCS B PA3IUYHBIX MOAXO0JAX NPUHATHS pelleHUN (MHAUBUAYAJTbHOE, MPUHITHE
pelIeHus B IpyIIe, IPUHITHE PELIeHUH Tpynnoil);

CaMOCTOSITEJIBHO COCTABIISATh aITOPUTM pelIeHrs (PU3NYECKON 3a7auu UM IUIaHa UCCIIeI0BaHUS C
y4ETOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh Ipe laraeMble
BapHaHThI PEIICHUN;

JIeNaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbIN HHTEJJIEKT:

JaBaTh a/IEKBaTHYIO OLICHKY CUTYyalluu U MpeJyiaraTh IiaH e€ U3MEHEHHUS,

OOBSACHATh MPUYUHBI JOCTHKEHUS (HEIOCTHIKEHUS) pe3yJbTaTOB JAEATEIbHOCTH, JaBaTh OLEHKY
MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHBBI B JEATENBHOCTh (B TOM 4HCIE B XOJ BBIIOJHEHUS (PUINYECKOTO
UCCJIEIOBAaHUS WJIM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENHCTB, H3MEHHUBIIMXCS CUTYAllU,
YCTaHOBJIICHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEHH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATa LEIU U YCIOBUSIM;

CTaBUTH ce0si Ha MECTO APYroro 4eloBeKa B XOJIE€ CIOpa WM JUCKYCCHHM Ha HAy4HYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTrOro;

MpHU3HABaTh CBOE MpaBO Ha OMIMOKY MpU pelleHuH (PU3HUECKUX 3a]ad WIA B YTBEPXKACHUAX Ha
Hay4YHbIE TEMbI U TAKOE K€ MPABO APYroro.

INPEAMETHBIE PE3YJIBTATbBI

K koHIy o0y4yeHus B 7 kJiacce IpeIMETHble pe3yibTaThl Ha 0A30BOM YpPOBHE JOJDKHBI OTpaXkaTb
Cc(OPMHUPOBAHHOCTh y OOyUaIOIUXCS YMEHUI:

UCIOJb30BATh MOHATUSA: PU3MUECKUE U XUMUYECKUE SIBIICHU, HAOII0ICHUE, SKCIIEPUMEHT, MOJIEb,
TUNOTe3a, €IUHMUIBI (U3MUECKUX BEIMYMH, aTOM, MOJIEKYJa, arperaTHbIC COCTOSHUS BeIeCTBa
(TBEpHOE, KUAKOE, Ta3000pa3HOE), MEXaHMUECKOe JBMKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
NPSIMOJIMHEIHOE), TPAEKTOPUS, PAaBHOJICHCTBYIOIAsA cuila, nedopmanus (ynpyras, niacTudyeckas),
HEBECOMOCTh, COOOMIAIOIINECS COCY/IbI;

pasnuyath siBieHus (audQy3us, TEIOBOE IBMKEHUE YaCTHI BEIIECTBA, pABHOMEPHOE JIBUKEHUE,
HEPAaBHOMEPHOE [IBMIKEHHE, WHEPLMs, B3aUMOJCHCTBUE TeEJ, pPAaBHOBECHE TBEPABIX TEN C



3aKpEIVIEHHOW OCBIO BpallCHUs, Ilepeaada JaBlIeHUs TBEPABIMU TEIaMM, KUIKOCTSAMHU U Ia3aMu,
aTMoc(epHOe JaBJeHUE, UIABAHUE TeJl, IPEBPAIICHUS] MEXaHUYECKON SHEPTUN) MO OMUCAHUIO UX
XapaKTepHBIX CBOMCTB U HA OCHOBE ONBITOB, AEMOHCTPUPYIOIIMNX JTaHHOE (PU3UUECKOE SBICHHE;
pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (PU3MUECKUX SIBICHUI B OKPY)KAIOIIEM MHpPE, B TOM YUCIIE
¢u3nveckue SBJICHUS B MPHPOJIE: MPUMEPH ABWKCHHUS C PA3IMYHBIMU CKOPOCTSIMU B JKUBOW U
HEXMBOM TpUPOJE, NEHCTBUE CHIIBI TPEHHUS B MPUPOJEC M TEXHHKE, BIMSAHUE aTMOC(HEPHOTO
JaBIICHUS HA XKUBOW OpPTraHU3M, IUIaBaHHWE PHIO, PbIUard B TEJIe YeJIOBEKa, IPU ATOM MEPEBOJUTH
MPAaKTUYECKYIO 337ady B y4eOHYIO, BBICIATH CYIIECTBEHHbIC CBOMCTBA (IPU3HAKN) (U3MUECKUX
SIBJICHU;

OTIMCBHIBATH M3YYECHHBIC CBOWCTBA TN M (PU3NYECKUE SIBICHUS, UCTIONB3YS (PU3MUECKIE BETHUUHBI
(mMacca, 00BEM, TUIOTHOCTH BEIIECTBA, BPEMSI, ITyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIa YIIPYTOCTH,
CHJIa TSKECTH, BEC Tejla, CWiIa TpEeHWs, JaBjieHue (TBEPIOro Tena, >KUIKOCTH, rasza),
BBITAJIKMBAIOIIAsl CWJIa, MeXaHWdeckas paldoTa, MOUIIHOCTb, IIJIEUYO CHJIBI, MOMEHT CHJIBI,
K03 (UIIMEHT MOJIE3HOTO JIEHCTBUS MEXaHU3MOB, KWHETHYECKAs U MOTEHIMAIbHAS SHEPIUsl), IpU
ONMCAHUU MPABUIILHO TPAKTOBATh PU3NYECKHI CMBICIT HCIIOIb3YEMBIX BEIMUUH, UX 0003HAYEHUS U
€IMHULIBI (PU3MYECKUX BEJIUWYMH, HAXOAUTHh (OPMYJbI, CBSA3BIBAIOLINE JAHHYIO (U3NYECKYIO
BEJIMYMHY C JIPYTUMHU BEJIMYMHAMM, CTPOUTH I'paMKHW H3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX
BEJINYWH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUECKUE SABJICHUS U MPOLIECCHI, UCIOJb3Ys MPaBUiia CIIOKEHUS
cun (BIOJIb OJTHOM TIpsiMOi), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumesa, TpaBUIO0 PaBHOBECHS
peuara (670Ka), «30J0TO€ MPABHUIIO» MEXAaHUKHU, 3aKOH COXPaHEHHs] MEXaHUUYECKOW SHEPrUH, IpU
3TOM J]aBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alMChIBATh €r0 MAaTEMATUYECKOE BBIPAYKEHUE;
00BACHATH GU3NYECKUE SBJICHUS, IPOLECCH M CBOMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
MIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NMPUYUHHO--CICJCTBEHHBIE CBSI3U, CTPOUTH
00bsCHEHHE M3 1—2 JIOTMYECKMX IIaroB ¢ OMOpoi Ha 1—2 WM3y4YEHHBIX CBOMCTBA (PU3MUECKUX
SIBJIICHUH, GU3NYECKUX 3aKOHA WIH 3aKOHOMEPHOCTH;

pemath pacu€rHble 3aAayd B 1-2 neicTBHs, HCIONB3YS 3aKOHBI U (DOPMYIIbI, CBS3BIBAIOLINE
(dbusznueckue BEIMYMHBI: HA OCHOBE aHajM3a YCIIOBUS 3a/aydl 3alMChIBaTh KpPAaTKOE YCIOBHE,
MOJCTaBIATh (PU3HUECKHE BEMYUHBI B (DOPMYIIBI U MPOBOJUTH PAacUEThl, HAXOAUTH CIIPABOYHBIE
JaHHbIE, HEOOXOIUMBIE JJISl pEllIeHUs 3aa4, OLICHUBATh PEATUCTUYHOCTD MOJTyYeHHON (HU3NYECKOM
BEJINYMHBI;

pacrno3HaBaTh HPOOJIEMBbI, KOTOPbIE MOKHO pELIUTh MpU MOMOIIU (PU3MYECKUX METOJIOB, B
ONHMCAHUU HCCJIEOBAHMS BBIJICNATH IMPOBEPAEMOE MPEANOJIOKEHUE (TUIOTE3y), pas3audarh u
HMHTEPIPETUPOBATH MOTYyYCHHBIN PE3yNbTaT, HAXOAUTh OMIMOKH B XOJI€ OIBITA, JEJIaTh BHIBOBI MO
€ro pe3yJibTaTaMm;

MPOBOJUTH OMBITHl MO HAOMIONEHUI0 (U3NYECKUX SIBICHUNW WM (PU3UYECKHX CBOWCTB TeN:
dbopMynupoBaTh MPOBEPSIEMbIE MPEANOJIOKEHUS, COOUpaTh YCTAHOBKY U3 MPEIIOKEHHOTO
00opynoBaHus, 3aMUCHIBATh X0 OMBITa U (POPMYIUPOBATH BHIBOJIBI;

BBITOJIHATH NPSAMbIE U3MEPEHUS PACCTOSHUS, BpDEMEHH, MacChl Tella, 00bEMa, CHIIbI U TeMIIepaTyphbl
C HCHOJb30BAHWEM AaHAJIOTOBBIX W LU(POBBIX NMPUOOPOB, 3aMHUCHIBATh MOKa3aHUS MPUOOPOB C
y4€TOM 3aJaHHOM aOCOJIFOTHON MOTPEIIHOCTH U3MEPEHHIA;

IPOBOJIUTh MCCJIEIOBAHUWE 3aBUCHMMOCTH OJHOM (U3MYecKOH BENIWYMHBI OT JPYroil c
UCIOJb30BAHUEM TPSAMBIX M3MEPEHUH (3aBUCUMOCTH IMYTH PAaBHOMEPHO JABMIKYIIETOCsS Tela OT
BPEMEHHU JIBUXKEHMS Teja, CHJIbl TPEHHs CKOJIbKEHHsS OT Beca Teja, KadyecTBa 00paboOTKH
MIOBEPXHOCTEH T€1 M HE3aBUCUMOCTHU CHJIBI TPEHMS OT IUIOLIAAW CONPUKOCHOBEHHUS TEJ, CHIIBI
YIIPYTOCTH OT YAJUHEHHUS MPY>KUHBI, BHITAIKUBAIOLIEH CUJIBI OT 00bEMa MOTPYKEHHON YacTH Tena
U OT IUIOTHOCTU >KMJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Telsa, OT IIyOWHBI, HA KOTOPYIO
MOTPY’KEHO TeJ0, YCIOBUH IIaBaHUs TeJ, YCIOBUN paBHOBECHS phlyara U OJOKOB), yUaCTBOBATh B



IUTAHUPOBAHUM Y4EOHOTO HMCCIEIOBaHUs, COOMPATh YCTAHOBKY M BBINOJHATH U3MEPEHUS, CIerys
MPEUIOKEHHOMY IIJIaHy, (UKCHpPOBATh pe3yiIbTaThl TOJTYYEHHOH 3aBHCUMOCTH (U3NUYECKUX
BEJIMYMH B BHUJAE IMPEUIOKEHHBIX TaOmuI ¥ TrpaduKoB, JenaTh BBIBOJABI IO pPE3yJbTaTaM
UCCIICI0BaHUS;

MIPOBOJIUTh KOCBEHHBIE W3MEPEHUs (PU3NYECKMX BEIMYMH (IUIOTHOCTH BEIIECTBA >KUIKOCTU M
TBEPIOTO TeNa, CHJIA TPEHHUS CKOJIBKCHMSA, JIaBJICHHE BO31yXa, BBITAIKHBAIOLIAs CHJIA,
JEWCTBYIOMIAs Ha TOTPYKEHHOE B JKUIAKOCTH TENO, KOAPQPHUIMEHT MOJIE3HOTO JCHCTBHS MPOCTHIX
MEXaHU3MOB), CIEAYS TNPEAIOKEHHOW HWHCTPYKLMHU: TPU BBIIOJHEHUH H3MEpPEHH coOupaTh
HKCTIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIISITH 3HAYCHHE UCKOMOU BEJTMUUHBI;

cOOIIOIaTh MpaBHiIa TEXHUKN OE30MACHOCTH MPH paboTe ¢ J1abopaTopHBIM 000pYI0BAHUEM;
YKa3bIBaTh MNPUHIUIBI JIEHCTBHS TPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIIMECs] COCYIbl, OapoOMEeTp, pblvar, MOJBMKHBIA W HETOABIKHBIN OJIOK,
HAKJIOHHAS IJIOCKOCTB;

XapaKTepU30BaTh MPUHIUIIBI ICHCTBHS N3yYSHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB C OTIOPO
Ha WX OMHUCAHUA (B TOM YHCJIE: TIOAMUITHUKH, YCTPOMCTBO BOJOIIPOBO/IA, THIPABIMYECKUI Tpece,
MaHOMETp, BBICOTOMEp, NOPIIHEBOW HACOC, apEOMETp), HWCIOJIb3Ysl 3HAHHWS O CBOMCTBax
(bu3nuecKux sBJICHUN U HEOOX0AUMbIe GU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPHUBOANUTH TPHUMEPH (HAXOAWUTh WHPOPMAIHMIO O TIPUMEpax) MPAKTHYECKOTO HCIIOIB30BAHUS
(bU3NYeCcKUX 3HaHUI B MOBCEIHEBHON JKMU3HU ISl oOecTieueHust O0e301acHOCTH TIPH OOpaIeHUH ¢
npudopaMu W TEXHHYECKUMH YCTPOWCTBAMH, COXpaHEHHs 3I0POBBS M COOJIOACHUS HOPM
9KOJIOTMYECKOTO OBEACHHS B OKPY)KaIOIIEeH cpene;

OCYIIECTBIISITh OTOOP HMCTOYHUKOB WHpopManuu B MHTepHETe B COOTBETCTBHM C 3aJaHHBIM
MIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCA 3HAaHMW M IMyTEM CPAaBHEHUS pa3IUYHbIX
UCTOYHHUKOB BBIJEIATh MHPOPMALUIO, KOTOpas SBISIETCS NPOTHBOPEUMBOW MM MOXKET OBbITh
HEJIOCTOBEPHOM;

UCIOJb30BaTh IPU  BBINOJIHEHUM Y4YEOHBIX 3aJaHUNl  Hay4yHO--NONMYJSPHYIO JIUTEpaTypy
(GU3M4ECKOro CoAEpKaHus, CIPaBOUHbIE MaTepHalbl, pecypchl ceTh VIHTepHeT, BlaaeTh NpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3zoBaHus MH(GOpMAIIMK U3 OJTHON 3HAKOBOM CUCTEMBI B APYT'YIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKUE IMMCbMEHHbIE M YCTHBIE COOOILIEHHs HA OCHOBE 2—3 MCTOYHUKOB
uHbopMalnuu (PU3NYECKOrO COJAEepKaHUsA, B TOM YHCIE IMYOJIMYHO JeNaTh KpaTKHe COOOIIEHUs O
pe3yibTaTax IPOEKTOB MM YYEOHBIX MCCIENOBAaHUM, IMPU 3TOM TIPAaMOTHO HCIOJIb30BaTh
W3yYEHHbIN MOHATUHHBIN anmapar Kypca (pU3HKH, CONPOBOXKIATh BHICTYIIJICHUE IIPE3EHTALIEH;
IIPU BBINIOJIHEHUH Y4E€OHBIX IPOEKTOB M HCCIIEAOBAHUM paclpelensTh 00A3aHHOCTU B IpyIIE B
COOTBETCTBUU C [NOCTABJICHHBIMHU 3a/1a4aMu, CIIEIUTh 32 BBINIOJIHEHUEM IUIaHa JeHCTBUI, aJleKBaTHO
OLICHUBaTh COOCTBEHHBIM BKJIQJ B JEATENbHOCTb TIpPYIIIbl, BBICTPAUBAaTh KOMMYHUKAaTHBHOE
B3aMMO/ICHCTBHE, YUUTHIBAsi MHEHUE OKPY)KAIOLIHX.

K koHiy oOydyeHus B 8 kJiacce mpeaMeTHble pe3yibTaThl Ha 0Aa30BOM YpPOBHE JOJDKHBI OTpaXkaTb
Cc(OPMHUPOBAHHOCTh y OOyUAIOIUXCS YMEHUI:

HCIIOJIb30BATL MOHATHA: MacCa U pPa3sMEpPbl MOJICKYJI, TCIJIOBOC ABUKCHHUEC aATOMOB U MOJICKYII,
arperatHbl€ COCTOSIHHA BCIICCTBA, KPUCTAIMYCCKHUEC U aMop(bele TCI1a, HACHIILIEHHBIN H
HEHACHIIIEHHBIN nap, BJAXKHOCTb BO3[yXd, TCMIICPATYpd, BHYTPCHHASA OJOHCPIUA, TEIUIOBOH
ABHUIaTcClIb, BHCMCHTapHBIﬁ BHCKTpI/I‘leCKI/Iﬁ 3apsal, OSJICKTPUYCCKOC TII0JIC, IMPOBOAHUKU U
AUIJICKTPUKH, MMOCTOSTHHBIM 3HeKTpH‘leCKI/II>'I TOK, MArHuTHOC II0JIC;

pa3jiniaTtb ABJICHUS (TGHJ'IOBOG pacIupeHuc MU CxKaTue, TCIionepeaava, TCIJIOBOC PAaBHOBCECHC,
CMauYMBAaHUC, KAIIWJUISIPHBIC ABJICHHUA, HCIIAPCHHUC, KOHACHCALU:, IUIABJICHUC, KPUCTAJUIM3alUA
(OTBep,Z[eBaHI/IC), KHIICHHUEC, TCIUIONCpEaAaia (TeHJ’IOHpOBO,Z[HOCTB, KOHBCKIIHA, I/ISHY‘{CHI/IC),
QJICKTpU3alus TCII, B3aHUMOJCHCTBHE 3aps 0B, JeiCcTBUSA QJICKTPUYCCKOTO TOKd, KOPOTKOC
3aMbIKaHHUC, B3aHUMOICHCTBHE MAar"suToB, JIENICTBHE MarHUTHOI'O IIOJIS Ha MMPOBOJHUK C TOKOM,



JIEKTPOMArHUTHAasi MHAYKLHS) [0 ONMCAHMIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX JaHHOE (PprU3HYecKoe SIBJICHUE;

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (PU3MUECKUX SIBICHUI B OKPY)KAIOLIEM MUPE, B TOM YHCIIE
¢du3nveckue SBICHUS B IPUPO/IE: MOBEPXHOCTHOE HATSDKEHUE U KaMJUIAPHBIC SIBIICHHS B IPUPOJIE,
KpPHUCTaJIBI B IpUpoie, u3inydenne CoHIa, 3aMep3aHue BOJI0EMOB, MOPCKUE OpU3bl, 00pa3oBaHue
pOCBI, TyMaHa, HWHEs, CHera, J3JIEKTPHYECKHE SBICHHS B aTrMocdepe, SJIEKTPUUYECTBO IKUBBIX
OpPraHu3MOB, MarHUTHOE TOJIe 3eMIIH, Ipei( IOJIFOCOB, POJIb MAarHUTHOTO TOJIS JIJISl KU3HU Ha
3emiie, MOJSIPHOE CUSHUE, NIPU 3TOM IE€PEBOJUTH MPAKTUYECKYIO 337ady B y4eOHYIO, BbLAEIATH
CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3MUECKHX SBICHUM;

OTIMCBHIBATH M3YYECHHBIC CBOWCTBA TN M (PU3NYECKUE SIBICHUS, UCTIONB3YS (PU3MUECKIE BETHUUHBI
(TemmepaTypa, BHYTPEHHSSI SHEpPrusi, KOJUYECTBO TEIUIOTHI, y/AeibHas TEIJIOEMKOCTh BELIECTBa,
yZenbHas TeIUIoTa IUIaBJICHUs, yIeNbHasl TeIIoTa NapooOpa3oBaHusl, yAeIbHas TEIIOTa CropaHus
TOIUIMBA, KOA(P(GUIUEHT MOJE3HOro JEHCTBUS TEIUIOBOM MAaIlIMHBI, OTHOCHTENbHAS BIAXKHOCTb
BO3JlyXa, JJIEKTPUYECKUI 3aps]l, cujla TOKa, 3JIEKTPUUYECKOE HaIpsHKEHHE, COIMpPOTUBIICHHUE
MIPOBOJTHUKA, YIEIbHOE COIPOTUBIIEHNE BELIECTBA, pa00Ta U MOLTHOCTH AJIEKTPUYECKOTO TOKA), IPH
ONMCAHUU NPABUJIBHO TPAKTOBaTh (PU3UYECKUN CMBICI HCIOJIb3YEMbIX BEIMYHUH, 0003HAYEHUS U
€IMHULIBI (PU3MYECKUX BEJIWYMH, HAXOAUTHh (OPMYIbI, CBSA3BIBAIOLINE JAaHHYIO (U3NYECKYIO
BEJIMYMHY C JIPYTUMHU BEJIUYUHAMH, CTPOUTH I'pa)MKU H3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX
BEJINYWH;

XapaKTepH30BaTh CBOMCTBa Ted, (PU3UYECKHE SIBICHHUS U IPOLECCHl, HCIOJb3Ysl OCHOBHBIE
MOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKONW TEOPUH CTPOEHHS BEUIECTBA, MPUHIUI CYNEPIIO3UIINH
noJie (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa i ydacTKa Lenu, 3aK0H
Jxoyns—Jlenna, 3aK0OH COXpaHEHUsI SHEPTUH, IPU STOM JIaBaTh CIOBECHYIO (OPMYINPOBKY 3aKOHA
Y 3alUChIBaTh €T0 MaTEMaTUUECKOE BhIPAKECHHE;

OOBACHATH (PU3MUECKHE MPOLECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CHUTYyallHi
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH NMPUUYHUHHO-CIIECICTBEHHBIE CBS3HU, CTPOUTH
00bsCHEHHE M3 1—2 JIOTHMYECKMX IIaroB ¢ OMOpoi Ha 1—2 WM3y4YEHHBIX CBOMCTBA (PU3MUECKUX
SIBJICHUH, (PU3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacu€THble 3afadyu B 2—3 JEHCTBHS, HCIONB3YS 3aKOHBI U (DOPMYIIbI, CBS3BIBAIOLIUE
¢busznyecKkue BENMYMHBI: HA OCHOBE aHAIM3a YCJIOBHUS 3aJaud 3allMChIBAaTh KPATKOE YCIOBHE,
BBISIBIISITH HEJJOCTATOK JAHHBIX JJISl pEIICHUs 3a7a4u, BHIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBbIE
Ui e€ pelIeHusl, MPOBOJAUTH PacYEThl U CPAaBHUBATDH MOJYYCHHOE 3HAaUCHHE (PU3UYECKOI BETUUHHBI
C U3BECTHBIMU JJAHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIN (PU3NYECKUX METOJIOB, UCIIOIb3Ys
OTMCAHUE HUCCIENOBAHM, BBIACIATH MPOBEPAEMOE MPENOI0KEHHE, OLEHUBATh MPABUIBLHOCTD
MOPsIIKA MPOBEICHUS UCCIIEAOBAHUS, AETaTh BBIBOIBL;

MPOBOJUTH OMBITBI MO HAOMIOACHUIO (U3NYECKUX SBICHUN WU (PUINYECKHMX CBOMCTB Tel
(KanuIsipHbBIE SIBICHUS, 3aBUCUMOCTD JIaBJICHUS BO3/lyXa OT €ro 00bEéMa, TeMIepaTypbl, CKOPOCTH
mpoliecca OCThIBaHMS W HAarpeBaHHUs MPU M3IYUYCHUU OT IBEeTa M3Mydarmled (TMoriomaromnieil)
MIOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJIBI OT TEMIIEPATYPHI )KUIKOCTH U IUIOIIAIN €€ TOBEPXHOCTH,
UIEKTPU3ALNA TEI U B3aUMOJECHCTBHE JJIEKTPUUECKUX 3aps0B, B3aUMOJEHCTBUE IOCTOSHHBIX
MAarHuTOB, BU3yaJIM3allisl MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB, IEMCTBUSI MAarHUTHOTO TMOJIS
Ha IIPOBOJHMK C TOKOM, CBOMCTBA 3JEKTPOMAarHuTa, CBOMCTBA JJIEKTPOJBUIATENS IOCTOSHHOIO
TOKa): (hopMyaMpoBaTh MPOBEPSIEMbIE MPENONI0KEHUS, COOUPATh YCTAHOBKY M3 MPEATI0KEHHOTO
000pynOBaHus, OMUCHIBATH XOJI OMBITa U (POPMYIUPOBATH BBHIBOIBI,

BBITIOJIHATH MPSIMbIE U3MEPEHUSI TEMIEPATYPbl, OTHOCUTEIILHOW BJIAKHOCTU BO3/1yXa, CHJIbI TOKA,
HampsDKeHUS. C HMCIOJIb30BaHHWEM aHAJIOTOBBIX MPHOOPOB W JATYUKOB (DHU3MUECKUX BEIUYUH,
CpaBHUBATh Pe3y/IbTaThl U3MEPEHUH C YI4ETOM 33JaHHON aOCOJIFOTHON MOTrPEIIHOCTH;



MPOBOJUTH HCCIEIOBAHWE 3aBUCHMOCTH OJHOM (PU3MYECKOW BEIWYMHBI OT JPYrod c
MCIOJIb30BAHMEM TIPSIMBIX U3MEPEHUH (3aBUCHMOCTH CONPOTHUBIICHUS NMPOBOJHUKA OT €r0 JJIHHBI,
IJIOLIA/IM TIONEPEYHOIO CEYEHUS U YAEIBHOIO CONPOTUBIIEHNUS BELIECTBA IPOBOIHUKA, CUJIbI TOKA,
UYIIET0 Yepe3 IPOBOJIHUK, OT HAIIPSDKEHUS Ha IPOBOIHUKE, UCCIIEA0BAHNUE NIOCIIEN0BATENBHOTO U
[apajuIeIbHOTO COEAMHEHUN NPOBOIHUKOB): IJIAHUPOBATh UCCIIEN0BAHUE, COOUPATh YCTAHOBKY U
BBITIOJIHATh U3MEPEHUS, CIEAYs MPEUI0KEHHOMY IUIaHy, (PUKCUPOBATh PE3yJabTAaThl MOJIY4EHHOM
3aBHCHUMOCTH B BHJIE TaOJIUIl ¥ TPaUKOB, JeTaTh BEIBOJIBI IO PE3yJIbTaTaM HCCIICIOBAHHS,
MIPOBOJIUTh KOCBEHHBIE M3MEPEHHUs (U3MUECKUX BENWYHMH (yIEeNbHAas TEIIOEMKOCTH BEIECTBA,
CONPOTHUBJIIEHUE IPOBOJHUKA, paboTa M MOLIHOCTh 3JEKTPUUECKOIO TOKA): IUIAHUPOBATH
M3MEpEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAYS MPEIIOKEHHON HHCTPYKIHH, U
BBIUMCIIATH 3HAYEHUE BEJTHYUHBI;

coOroAaTh MpaBuiia TEXHUKHU 0€30I1aCHOCTH MpHU padoTe ¢ 1adopaTOpHBIM 000PYI0BAHUEM;
XapaKTepU30BaTh MPUHIUITBI ICHCTBHS N3yYSHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB C OTIOPO
Ha WX OMHUCAaHWs (B TOM YHCJE: CHCTEeMa OTOIUICHHS JIOMOB, THTPOMETp, IMapoBas TypOWHa,
amMIiepMeTp, BOJIBTMETP, CUETUYMK OSIEKTPHUECKOW SHEPTHH, SJIEKTPOOCBETHTENBHBIE MPUOOPHI,
HarpeBaTeJIbHbBIE JIEKTPOTPHOOPHI (IPUMEPHI), HIIEKTPUIECKUE IPEIOXPAHUTENH, HIEKTPOMArHuUT,
AIIEKTPOBUTATEINH MMOCTOSTHHOTO TOKA), MCIIOJIB3YsI 3HAHHSI O CBOMCTBAX (DM3UYECKUX SIBICHUH U
HeoOxoIuMble (pr3nUecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh TPOCThIE TEXHWYECKHE YCTPOWCTBA W W3MEPHTENBHBIC NMPHOOPHI 1O CXeMaM |
CXEMATUYHBIM PUCYHKaM (3KUIKOCTHBIA TEPMOMETp, TEPMOC, ICHXPOMETP, TUTPOMETP, JABHTATEIh
BHYTPEHHETO CrOpaHusi, 3JEKTPOCKOIN, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUUECKUX Lened ¢
MOCJIEIOBATEIbHBIM U MMAPAIJIEIbHBIM COEAMHEHUEM 3JIEMEHTOB, Pa3jinyas yCIOBHbIE 0003HAYECHHUS
3JIEMEHTOB JIEKTPUYECKUX LI,

IPUBOANUTE INMPHUMEPHl (HAXOAUTh MHGOPMALMIO O NpUMEpPax) MPAKTHUECKOTo HCIOJIb30BaHUS
(bM3UYECKUX 3HAHUU B MTOBCEIHEBHOW KU3HU ISl 0OecriedeHus 0€30TaCHOCTH MPU OOpaIeHUH C
npubopaMM M TEXHUUYECKUMM YCTPOWCTBAMH, COXPaHEHHs 3I0pOBbS M COOJIOAECHUS HOPM
9KOJIOTMYECKOTO MOBEICHUS B OKPYKAIOIIEH CPEIe;

OCYLIECTBIIATh MOUCK HHpOpMaLuu Qu3nyeckoro cojepxkaHus B LVHTepHeTe, Ha OCHOBE
UMEIOIIUXCS 3HAHUH U NyTEM CPaBHEHUS JONOJHUTENbHBIX HCTOYHUKOB BBIACIATh HMH(DOPMAIHIO,
KOTOpast ABJSIETCA IPOTUBOPEUMBOM HIIM MOXKET OBbITh HEIOCTOBEPHOM;

UCIOJb30BaTh IPU BBINOJIHEHUH Y4YEOHBIX 3aJaHUNl  Hay4yHO--NONMYJSPHYIO JIUTEpaTypy
(bU3M4ECKOro coiepKaHus, CIpaBOYHbIE MaTepHalbl, pecypcsl ceTu VIHTepHeT, BIaaeTh NpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3zoBaHus MH(GOpMAIIMK U3 OJTHON 3HAKOBOM CUCTEMBI B APYT'YIO;
cOo3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPATKHUE YCTHbIE cO00LIeHHs, 00001as HHPOpMaLUIO U3
HECKOJIbKUX HCTOYHMKOB (DU3MYECKOTO COAEp)KaHHUs, B TOM 4YHCIE IMYyOJIMYHO MPEICTABIAThH
pe3yabTaThl IPOEKTHOM WK UCCIIEA0BATENIBCKOM AEATEIbHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BaTh
M3yYeHHbIN MOHATUHHBIN anmapar Kypca (pU3MKH, CONPOBOXKIATh BBICTYIIJICHUE ITPE3CHTALIUCH;
IIPU BBINIOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAO0BAHMM (PU3MUECKUX IMPOLIECCOB PACHpPEACATH
00513aHHOCTH B TPYINIE B COOTBETCTBUM C MOCTABICHHBIMU 3aJlauaMy, CIEIUTh 32 BBINOJIHEHUEM
IUTaHa JeUCTBUI U KOPPEKTHPOBATH €T0, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIH BKJIa/1 B 1€ TEILHOCTh
IpYIIBI, BBICTpaBaTh KOMMYHUKaTHMBHOE B3aWMOJICHCTBHE, NpOSIBIIsAsS TOTOBHOCTH pa3peuiaThb
KOH(QJIHUKTBI.

K koHIy o0y4yeHus B 9 kJiacce IpeaMeTHble pe3yibTaThl Ha 0Aa30BOM YpPOBHE JOJDKHBI OTpaXkaTb
Cc(OPMHUPOBAHHOCTh y OOyUaIOIUXCS YMEHUI:

HCIIOJIB30BAaTh INOHATUA. CHCTEMA OTC‘IéTa, MaTepualibHasd TOYKaA, TPACKTOPHUA, OTHOCHUTCIBHOCTDH
MECXaHHUYCCKOI'O ABHMXKXCHUA, I[C(I)OpMaI_II/ISI (ynpyraﬁ, HJ'IE[CTPI‘ICCKEUI), TPEHUC, HCHTPOCTPEMHUTCIIBHOC
YCKOPCHUC, HCBCCOMOCTEL U NEPCTPY3KU, HECHTP TAKCCTH, a0COJIIOTHO TBép,Z[OC TCJIO, HCHTP TAKCECTU
TBép,Z[OFO TCJIa, PABHOBCCUC, MCXAHUYCCKUC KOJIeOaHUS U BOJIHBI, 3BYK, I/IH(I)pa3ByK " YJIbTPAa3BYK,



AIIEKTPOMArHWTHBIE BOJHBI, IIKala JJIEKTPOMArHUTHBIX BOJIH, CBET, OJNU30PYKOCTb H
JaTbHO30PKOCTh, CIEKTPHl HCIIYCKaHWS W TOTJIOIIEHUs, aibda-, O0erta- UM ramma-u3iydeHus,
U30TOIIbI, sIIEpHAsi SHEPTreTUKA;

paznuuyath  SIBIE€HUS  (paBHOMEPHOE U HEPAaBHOMEPHOE  MPSMOJIMHEHHOE  JBHIKEHUE,
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE ABWKEHHE, CBOOOIHOE Ta/ICHHE TeJl, PABHOMEPHOE JIBU)KEHUE
10 OKPYXHOCTH, B3aUMOJCHCTBUE TEJ, PEAKTUBHOE JBIDKEHHE, KoJeOaTeilbHOE JBIKEHHUE
(3aTyxaromme M BBIHY)KICHHBIE KOJICOAHUS), pe30HAHC, BOJIHOBOE JBM)KCHHUE, OTPAKEHUE 3BYKA,
MPSIMOJIMHENHOE pacHpOCTpaHEHUE, OTPaKEHHWE U TNPEJIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE
OTpaXXCHHE CBETA, PA3JIO’KEHUE OEJIOT0 CBETa B CIHEKTP M CIIOKEHHE CIIEKTPalbHBIX I[BETOB,
JMCIIEPCUsl CBETA, €CTECTBEHHAs pa/JMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYATOrO CIEKTpa
U3JIy4yeHHs) 10 ONMCAHMIO UX XapaKTEPHBIX CBONCTB U Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX
naHHOe (PU3UUECKOE SBJICHHUE,

pacrno3HaBaTh IPOSBIEHNE U3YUYEHHBIX (PU3NUYECKUX SBJICHUN B OKpYXKaloOIleM MUpPE (B TOM 4YHCIe
(buznueckue SIBICHUS B NMPHUPOJE: NMPUIMBBI U OTIIMBBI, ABMKEHHUE TUIaHEeT CONHEYHOW CHCTEMBI,
PEaKTUBHOE JBM)KEHHME >KHUBBIX OPraHW3MOB, BOCHPUATHE 3BYKOB XMUBOTHBIMH, 3E€MJIETPSICEHUE,
ceificMuuYecKre BOJIHBI, IyHaMH, X0, LIBETa TEJl, ONTUYECKHUE SBJICHUS B IPUPOJIE, OMOJIOTHYECKOE
NecTBHE BUIUMOTO, YIbTPapUOJIETOBOTO U PEHTTEHOBCKOTO W3IYYEHHUH, €CTECTBEHHBII
paavoaKTUBHBIN ()OH, KOCMUYECKHE JIy4d, PaJMOAKTUBHOE M3IIyu€HUE MPHUPOJIHBIX MUHEPAJIOB,
NefcTBHE paJAUOAaKTUBHBIX H3JIyUeHHH Ha OpraHu3M 4eJoBeKa), MpH 3TOM MEPEBOIUTH
MPaKTUYECKYIO 33/1auy B y4eOHYIO, BBIJCNIATh CYIIECTBEHHbIE CBOMCTBA (IIpU3HAKU) (HU3UYECKUX
SIBJICHU;

OTHCHIBATh M3yUEHHbIE CBOMCTBA TN U (PU3NUECKUE SBIICHUS, UCIIOJB3YS (PU3NYECKHE BETUUHHBI
(cpenHsis M MIHOBEHHAas CKOPOCTh TeJda IPH HEPaBHOMEPHOM [JBWKEHHUH, YCKOpPEHHE,
IepeMeIleHue, MyTh, YIII0Bask CKOPOCTb, CUJIa TPEHUS, CUJIa YIIPYIOCTH, CHJIa TSXKECTH, YCKOPEHHE
cBOOOJIHOTO MAJIeHHUs, BEC TeJIa, UMITYJIbC TEJIa, UMITYJIbC CHJIbI, MEXaHNYeCKask paboTa U MOLTHOCTb,
MOTEHIMAJIbHAsl 3HEPrusl Teja, MOJHATOr0 HaJl MOBEPXHOCTBIO 3€MJIM, MOTEHIMAJIbHAsI SHEPIHsl
CKaTOM NpPYKUHBI, KHHETUYECKAsl 3HEPrus, MOJIHAs MEXaHWYecKas SHEeprus, Nepuoj] M 4acToTa
Kone0aHul, JJIMHAa BOJIHBL, T'POMKOCTh 3BYKa M BBICOTAa TOHA, CKOpPOCTb CBETa, IOKA3aTelb
IIPEJIOMIICHHUS CPeJibl), IPU OMMCAHUU MIPABUIBHO TPAKTOBATh (PM3MUECKUI CMBICI HCIIOJIb3YEMbIX
BEJIMYUH, 0003HAUEHUS U €AMHUIBI (U3MYECKUX BEJINYMH, HAXOIUTh (POPMYJIbl, CBSI3bIBAIOLIUE
JAHHYI0 (U3HYECKYI0 BEJIMYMHY C JAPY'MMU BEJIMYMHAMH, CTPOUTh TpapUKH H3y4EHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBJICHUS U IPOLIECCHI, UCIOJIb3YS 3aKOH COXPaHEHMS
SHEPIUH, 3aKOH BCEMUPHOTO TSATOTEHUS, IPUHIUII CYNEPIIO3ULIUH CUJI, IPUHIIUIT OTHOCUTEIBbHOCTH
Ianunes, 3akoHsl HbrOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEIOMIICHUS
CBETa, 3aKOHbI COXPAHEHHUs 3apsAJ0BOIO M MACCOBOI'O YHCEN IPHU SIEPHBIX PEaKIMsX, IPU 3TOM
J1aBaTh CIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMChIBATh €0 MaTeMaTUYeCKOE BhIPAKEHHE;
OOBACHATh (pU3MUYECKHE MPOLECChl U CBOICTBA Tel, B TOM 4YMCIE€ M B KOHTEKCTE CUTyallui
IIPAKTUKO-OPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATh NMPUUYMHHO--CIEICTBEHHbIE CBSA3H, CTPOUTH
oOBbsicHeHHEe U3 2-3 JIOTMYECKMX ILIaroB ¢ OMOpod Ha 2—3 M3y4EHHBIX CBOMCTBAa (PU3NYECKUX
SABJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIe 3a/1a4M (OMHUpAIOIIKUEcs Ha CUCTEMY U3 2—3 ypaBHEHHIT), HCHOIb3Ys 3aKOHBI U
(dbopMyIbl, cBA3bIBAIOIINE (PU3NUECKUE BETMUMHBI: HA OCHOBE aHAJIN3a YCIIOBHUS 3a/1a4M 3allMChIBATh
KpaTKoe YCIIOBUE, BBIABIATH HEAOCTAIOUIME WJIM M30BITOUHBIE JaHHBbIE, BBIOMPATh 3aKOHBI H
¢dopmynbl, HEOOXOAWMBIE Uil pELICHUs, MPOBOJUTH PAacy€Tbl M OLIEHHBATh PEATHCTUYHOCTH
MOJIy4YEHHOTO 3HaUeHHsI (PU3NYEeCKON BEIINUMHBI,

pacro3HaBaTh IpoOIeMbl, KOTOPhIE MOKHO PELIUTH IPU MOMOIIN (PU3MUECKUX METO/I0B, HCIIOJIB3YS
ONMCAHUE HCCIIEOBAHM, BBIAEIATH INPOBEPAEMOE MPEIIOJIOKEHUE, OLEHUBATh IPABHIBHOCTD



MOpsIIKA  MPOBEJIEHUSl HUCCIEJOBAHMs, J€laTh BbIBOABI, HMHTEPIPETUPOBATH  PE3YJIbTAThI
HaOJII0IEHUI U OIIBITOB;

MIPOBOJIUTH OTIBITHI 10 HAOTIOACHUIO (PU3NUYECKHX SBJICHUN WM (PU3HUECKUX CBOMCTB TN (M3yueHHe
BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpAaHEHHsS HHEPIUHU, 3aBHUCHUMOCTh Iepuoja KoJjeOaHHid
MPYKUHHOTO MasTHUKA OT MACChI Ipy3a U KECTKOCTH MPYKHHBI U HE3aBUCUMOCTH OT aMIUIUTYIbI
MaJIbIX KOJIeOaHUH, MPsIMOJIMHEHHOE pacIpOCTpaHEHHE CBETA, PAa3JIoKEHHE OENIOro CBETa B CIIEKTP,
U3Y4YE€HHUE CBOICTB M300pa)K€HHSI B IIJIOCKOM 3€pKajie M CBOMCTB M300pak€HUs NpEIMETa B
coOuparomeld JMH3e, HAOMIONCHHE CIUIOMIHBIX UM JIMHEHYaThIX CIHEKTPOB  H3IIyYCHHS):
CaMOCTOSITEIIBHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTO Habopa 0OOpYIOBaHHS, OMUCHIBATH X0
OTIbITa U €r0 Pe3yibTaThl, POPMYIUPOBATH BHIBOIBL;

MIPOBOJUTH IPH HEOOXOIUMOCTH CEPHI0 NPSIMBIX H3MEPEHHI, Ompezesnss CpeaHee 3HaueHUe
n3MepsieMoil BenuuMHbI ((POKYyCHOE pacCTOsiHHE coOMparouieil JUH3bI), 0OOCHOBBIBATH BHIOOD
crioco0a n3MepeHus (M3MEPUTENHHOTO MPUoopa);

MIPOBOJUTH HCCIEAOBAHNUE 3aBUCHUMOCTEN (DM3NYECKHX BEJIMYMH C HCIOJIb30BAaHUEM MPSMBIX
M3MEpeHull (3aBUCUMOCTh IYTH OT BPEMEHH NPU PAaBHOYCKOPEHHOM IBM)KEHMU 0€3 HadaabHOU
CKOPOCTH, NepHoJia KojeOaHul MaTeMaTHYeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yrja
OTpaXKeHMsI CBeTa OT Yyrja MaJeHus W yIria MpeloMJIeHHs OT yrjla MaJeHus): IJIaHuPOBATh
UCCIIEIOBAaHUE, CAMOCTOSATENIbHO cOOMpaTh YCTaHOBKY, (PUKCHpPOBATH PE3ylbTAThl MOJY4EHHOM
3aBUCHUMOCTH (PU3MUECKUX BEIMYHMH B BUJE TaOIHIl U rpaUKOB, AeJaTh BBIBOJBI [0 pe3ysibTaTaM
UCCIIEIOBAHUS;

MIPOBOJUTH KOCBEHHbBIE U3MEPEHUS (PU3NUECKUX BEIHUUH (CpPeIHssA CKOPOCTh U YCKOPEHHE TeJia TPH
PaBHOYCKOPEHHOM JIBIKE€HUHM, YCKOpPEHHE CBOOOJHOIrO MajeHHs, KECTKOCTh MPYKUHBI,
KOA(Q(QUIMEHT TPEHUs CKOJIKEHMs, MEXaHWdeckas pabdoTa M MOIIHOCTb, 4acTOTa M MEPUOJ
KoJIe0aHUH MaTeMaTUYeCKOTrO U NMPYKMHHOTO MasTHUKOB, ONITUYECKAs CUJIa COOMparoIei JIHH3bI,
palMOaKTUBHBIM (OH): IIAHUPOBATh M3MEPEHUs, COOMPaTh HKCIEPHUMEHTAIBbHYIO YCTAHOBKY U
BBITOJIHATh U3MEPEHUs, ClIeAys MPEAIOKEHHON MHCTPYKIUH, BBIYMCIATh 3HAUCHHE BEITUUYUHBI U
aHAJIM3UPOBATh MOJyYEHHBIE PE3YIbTAThl C YIETOM 3a/laHHOM MOTPEIIHOCTH U3MEPEHU;
coOuro1aTh MpaBuiia TEXHUKU O€3011aCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pPYJOBAHUEM;
pasnuyaTh OCHOBHBIC IIPU3HAKM H3YYEHHBIX (GU3MYECKUX MOJENEH: MaTepuaibHas TOYKa,
a0COJIIOTHO TBEPJIOE TEJIO, TOUCUHBIH UCTOYHUK CBETA, Jyd, TOHKAas JIMH3A, IUIAHETapHas MOJIEJIb
aToMa, HyKJIOHHAasl MOJIeJIb aTOMHOT0 5/1pa;

XapaKTepU30BaTh IPUHLUIIBI 1€HCTBUSI U3YUYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB C ONOPOi
Ha UX ONHUCAaHUA (B TOM YHCJIE: CIIUJIOMETP, JaTUUKH M10JI0KEHUS, PACCTOSHUS U YCKOPEHUS, PaKeTa,
9X0JIOT, OUKHU, IEPUCKOTI, (hOTOAMNIAPAT, ONTHUYECKUE CBETOBO/IbI, CIIEKTPOCKOI, T03UMETp, KaMepa
BunbcoHna), ucnonb3ys 3HaHUS O CBOICTBax (pU3MUECKUX SBICHUH U HeoOXoaumble (uzndeckue
3aKOHOMEPHOCTH;

UCIOJb30BaTh CXEMbl M CXEMaTHYHbIE€ PHCYHKHM HW3YYEHHBIX TEXHHYECKHX YCTPOMUCTB,
U3MEPUTENbHBIX TPUOOPOB U TEXHOJIOTMYECKUX IPOLECCOB MIPU PEILIEHUH YU4eOHO--IIPAKTUYECKUX
3aJa4y, ONTHYECKUE CXEMbI JJIsl MOCTPOEHUS M300paXeHUH B IUIOCKOM 3epKajie M coOuparomieit
JIMH3E;

IPUBOAUTH TNPHUMEPHl (HAXOAUTh HMH(GOPMAIMIO O MpUMEpax) MPAKTHUECKOTO HCIOIb30BaHUS
¢u3nUecKuX 3HaHUH B MOBCETHEBHOM >KU3HU JUIs oOecrieyeHHs 6e30M1acCHOCTH NMPU OOpaIlleHuH ¢
npubopaMM W TEXHUYECKUMH YCTPOWCTBAMH, COXPaHEHHs 3I0pOBbS M COOJIOAEHUS HOPM
9KOJIOTMYECKOT0 TIOBEIEHUS B OKPYKAIOLLEN CPELE;

OCYIIECTBIIATh MOUCK HMH(pOpMAIMU (U3UUECKOro cojepkaHus B VHTepHETe, caMOCTOSATENBHO
bopMynupys MOUCKOBBIA 3alpoC, HAXOJUTh IYTH OIPENeNIEHUS JOCTOBEPHOCTH MOIy4YEeHHOU
nH(pOpMAaIMK Ha OCHOBE UMEIOLIMXCS 3HAHUN U TOMOJHUTEIbHBIX HICTOYHUKOB,;



WCTOJb30BaTh TPH  BBINOJHEHWH Y4YEOHBIX 3aJaHUi  HAyYHO--TIOMYJSIPHYIO  JIUTEpaTypy
(U3NIECKOTO COepKaHMs, CIPAaBOYHBIE MaTepHalbl, pecypchl cetu VIHTepHeT, BIaaeTh NpuéMaMu
KOHCTIEKTUPOBAHUS TEKCTA, MpeoOpa3zoBanus HH(GOpMAIMK U3 OTHON 3HAKOBOM CHCTEMBI B APYTYIO;
co3/1aBaTh COOCTBEHHBbIC THCBbMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE HH(pOpMAIMH U3
HECKOJIbKUX HMCTOYHHUKOB (DPU3MUYECKOTO COAEp)KaHUs, MYOJUYHO TMPEICTABIATh PE3yIbTaThl
IIPOEKTHOM WJIM UCCIIEIOBATEIBCKON AESATEIBHOCTH, IIPH ’TOM I'PAMOTHO MCIOJIb30BaTh U3y4EHHBIN
MOHATUIHBIN anmapar u3y4aeMoro paszena GU3UKH U COPOBOKIaTh BHICTYIUICHUE MPE3CHTALIUEH
C Y4€TOM OCOOEHHOCTEH ayIUTOPHH CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [{OK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmiorexa HOK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I TO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pa3znen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUN BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEeCTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnuoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIelCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.eds00.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

bubmuoreka [JOK

2 41 4 1
3 HEPLULA, Macca, IUIOTHOCTS https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
. .B 14 2
33 (ua. Buat cin https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 Hasnenue. [lepenaya qaBneHus: TBEPIbIMU 3 bubnuoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
JlarieHue KuAKOCTH ° https://m.edso00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pasznen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOMHOCTD https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubmorexa HOK
https://m.eds00.ru/7f416194
5.3 MexaHudeckast SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Uroro no pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 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
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KUIIACC

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. TenjioBble siBJIeHUsI
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbBIC TEJla 5 1 bubnuoreka [IOK
' U X B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SIBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITIAN MLy KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 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 KUIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
Ne (uu¢posrIe)
HaumeHnoBaHue pa3/iesioB U TeM MPOrPaMMBbI Konrpoabhbie | IIpakruueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Pa3nea 1. IloBropuTe/ibHO-0000 a0 1M i MOYJIb
1.1 [ToBTOpeHue u 0000IIeHNE CONEepKaHUsI Kypca
¢bu3uku 3a 7-8 kiacc 4 1
Hroro no pazneny 4
Pa3znen 2. MexaHuveckue siBJEHUS
91 MexaHn4eCcKOe IBMKCHHUE U CIIOCOOBI €T0 12 1 bubmuorexa [JOK
' OIUCaHUs https://m.edsoo.ru/7f41a4a6
2.2 Bsaumoneiictsue Ten 20 1 3 bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.3 3 10 2
AKOHBI COXpAHCHHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 42
Paznen 3. Mexann4yeckue KoJIe0aHUA U BOJTHBI
3.1 MexaHn4deckre KojaeOaHus 10 3 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
3.2 M .3 6 1 1
CRAMIACCIIE BOTHHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 16

Pasznen 4, 3.]'IeKTp0Mal"HI/ITH06 I10JI€ M JIEKTPOMATrHUTHBIC BOJTHbI



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

41 DIEeKTPOMArHUTHOE T0JI€ U 3JIEKTPOMAarHUTHbBIE 6 1 bubnmoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41a4a6
Wroro mo pazueny 6
Pazjnen 5. CBeToBbIe siBJIEHUA
bubmmoreka [{OK
5.1 3aKOHBI PACIPOCTPAHEHUSI CBETA 6 1 httos://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
2 4 1
) JIuH3bI ¥ on'TUYECKUE TPUOOPHI https://m.edsoo.ru/7f41a4a6
5.3 Pa3znosxeHnue Genoro cBeTa B CEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 13
Pa3nen 6. KBaHnTOBBIE sIBJICHUSI
6.1 Hcnyckanue 1 MorjoueHue cBeTa aroMoM 3 Bubnmorexa [JOK
' 4 B https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
6.2 C 6
TPOCIIHE ATOMIIOTO Aipa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
6.3 A 7
FICPHBIC peaKInH https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 16
Pa3nen 7. IloBTopuTe/IbHO-0000 A0 M MOTY I
71 [ToBTOpeHue u 060061IeHNE COnEPKAHUS Kypca 5 5 bubnnoreka [JOK
' ¢busuku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 270



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
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IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE

Ne Mara uudposbie

Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yueHusi | oOpa3zoBaTe/ibHbIE

padoThI padoTsbI pecypest

®du3nKa — Hayka O MPUPOJIE.
SBneHus npupoapl

2 Ddusuueckue IBICHUA 1

dusnyeckue BeJTMYUHEBI U UX
W3MEpeHHE

Ypok-uccnenoanue "N3mepenne
TEMIEPATyphl MPU TOMOIIN
AKUJKOCTHOTO TEPMOMETpA U
JlaTYMKa TEMIIEPATyphl"

MeTOI[BI HAay4YHOI'O ITIO3HAHUA.

. bubnuoreka [JOK
5 Onucanne GU3NUECKUX SIBJICHUM C 1 1

https://m.edsoo.ru/ff09f72a

IOMOIIBIO MOJEIEN

Ypok-uccnenosanue "[Iposepka
TUIOTE3bl: AAJBHOCTD MOJIETA

6 IapuKa, mymeHHOro 1 1
TOPU30HTAJIBHO, TEM OO0JIbLIE, YEM
6oJblIe BBICOTA ITycKa"

Crpoenue BemectBa. OMBITHI,
7 JI0Ka3bIBAIOLIME JUCKPETHOE 1
CTPOEHHE BEILIECTBA

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



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

bubmuoreka [JOK

8 JlpIKCHHE HaCTAI BellieCTBa https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanne «OnbITHI MO
9 HaOJIIOACHHIO TEILJIOBOTO
pacIIupeHus ra30By»
10 ArperaTHble COCTOSIHMSI BEILIECTBA
Oco0eHHOCTH arperaTHbIX
11 cocTostHUI BoAbI. O000IIEHUE IO bubnuorexa [JOK
pazaeny «llepBoHavanbHbIE https://m.edsoo.ru/ff0a0378
CBEJICHHS O CTPOCHHH BEIICCTBA
Mexannueckoe OBYKEHUE.
12 PaBHOMEpHOE U HEpaBHOMEPHOE bubnmorexa [IOK
https://m.edsoo.ru/ff0a05c6
JIBIDKEHHE
bu6mmoreka [IOK
13 CKopocTs. EMHHLEL cKopocth https://m.edsoo.ru/ff0a079c
14 Pacuer mytu u BpeMeHU ABMKEHUS bubmorexa IOK
https://m.edsoo.ru/ff0a0ae4
15 Hueprusa. Macca — mepa bubmuoreka [JOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
IInmoTrHOCTE BemiecTBa. Pacuer
16 Macchl ¥ 00beMa Tela 1o ero bubmorera [JOK
https://m.edsoo.ru/ff0a0fee
IJIOTHOCTH
JlaGopaTtopHas pabota
17 «OmnpeneneHue IIOTHOCTH TBEPIAOTO
Tesa
18 Pemenne 3agau mo reme bu6mmoreka [JOK

"[TnoTHOCTE BemiecTBa"

https://m.edsoo.ru/ff0al23c



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
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https://m.edsoo.ru/ff0a123c

Cuna xak xapakTepucTUKa

19 B3auMoericTeus ten. Cria
ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «/3yueHue

20 3aBUCHUMOCTH PACTSKCHHS
(medopmaryin) IpyKUHBI OT
MIPUIIOKEHHON CUIIBD»

21 SIsnenue tarorennsa. Cuia TsHKECTH
CBsi3b M@Ky CUIION TSKECTH U

N bubnuoreka [JOK
22 maccoii tena. Bec Tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3aga4 o teMe "Cuia TsoKecTH
Cuia TsDKECTH Ha IPYIrUX [UIaHETaXx.
23 dusnueckue xa aKfeyr UCTUKU bubmmorexa [OK
p p https://m.edsoo.ru/ff0a1502
IUTAHET
bu6mmoreka [IOK
24 Usmepenne cun. JJunamomMer
P A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec tema. HeBecomocTts
https://m.edsoo.ru/ff0al778
CroxxeHue AByX CHUJl,
26 HaIIPaBJIEHHBIX 10 OXHOM IIPSIMOI Eubmrorexa HOK
P . p ' https://m.edsoo.ru/ff0ala70
PaBHoelicTBYIOIIAs CHUT

97 Pemenne 3amau no teme
"PaBHogeiicTByrOImas cui”

08 Cuna TpeHus u e€ Buapl. TpeHue B bubnuoreka [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGoparopnas padora «3yueHue

PATOPHaA b i bubmuoreka [JOK

29 3aBUCHMOCTH CUJIBI TPEHUS

CKOJIBXKCHHA OT CHUJIbI JaBJICHHUA U

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a1778
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XapaKTepa CONPUKACAOIINXCS
IMOBEPXHOCTEN

Pemenue 3agau Ha onpeneneHue

30 N .
PaBHOACHUCTBYIOIICH CHITBI
Pemenne 3agau no remaM: «Bec

31 tenay, «['paduaeckoe nzodpaxeHue bubnuorexa [JOK
cuiy, «CHIIbI», https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOIIAS CHIDY
KonTponsHas paborta no temam:

«MexaHHYeCKOe IBIDKEHIEY,

32 «Macca, mIoTHOCTEY, «Bec Tenay,
«['paduueckoe nzobpaxxeHue cui,
«Cunsr»

33 Jasnenue. CiocoObl yMEHBIIICHUS U bubmuorexa [JOK
YBEIIMYCHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiaeHnne raza. 3aBUCUMOCTD

34 aBJICHHS Ta3a oT 00bEMa bubmorera [IOK
a ’ https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
Ilepenaua maBaeHUS TBEPILIMU

P P bu6mmoreka [JOK
35 TeJIaMH, JKUIKOCTSAMH U Ta3aMHM.
https://m.edsoo.ru/ff0a25b0
3axoH Ilackams
JlaBlIeHHE B KMIKOCTH U Ta3e,
. bubnuoreka [JOK
36 BBI3BAHHOE JEHCTBHEM CHIIBI
https://m.edsoo.ru/ff0a2718
TSHKECTH

37 Pemenue 3agau no teme «/laBnenue bubmuoreka [JOK
B JKHJIKOCTH U rase. 3akoH Ilackams https://m.edsoo.ru/ff0a2826

bubanoreka [IOK

38 Coobmaromumecs: cocybl 1

https://m.edsoo.ru/ff0a2970



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
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bubmuoreka [JOK

39 r i
VAIPABIIITCCITHH fpece hitps://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuiaeBoi
SKMAKOCTHBIN HacoC
Atmocdepa 3eMin 1 IPUIHHBL €€ bubnuorexa [JOK
41
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nmyxa. ATmocdepHoe bubnuorexa [JOK
JTABJICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmocdepHOro bubnuoreka [JOK
nasienus. OneiT Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(hEpHOTO
44 aBJICHUS OT BBICOTHI Ha, OBHEM bubmmorexa [JOK
8 AP https://m.edsoo.ru/ff0a2fc4
MOpS
45 Bbapomerp-anepounn. AtmochepHoe bubnuoreka [IOK
JTABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay nmo reme "
AtMocdepHoe narieHue"
eHCTBHE KUKOCTH U Ta3a Ha
47 for eHHOCHB HUX TEJIO Bubmmorexa LIOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumMmenioBa cuia
JlaGopaTtopHas pabota
48 «OnpeneneHue BhITAIKABAIOLIEH bubnnoreka [JOK
CUWJIBL, JICMCTBYIOLIEH Ha TEJO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUIAKOCTH)»
JlaGopaTopHas paboTa 1o Teme
PaTopHat p bubmuoreka [JOK
49 «HccnenoBanue 3aBUCUMOCTH Beca

TCJIa B BOAC OT 00BEMa

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a3136
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MOTPYKEHHOM B KUJIKOCTh YaCTH
Teay

50

IlnaBanue Ten

bubmmoreka [{OK
https://m.edsoo.ru/ff0a3a96

51

Jlaboparopuas paboTa
"KonctpyupoBanue apeomerpa win
KOHCTPYHPOBAHUE JIOJKHU H
OlpenIeIIeHuE €€
rPy30M0IbEMHOCTH"

52

Pemenue 3amad no remMam:
«IlimaBanue CynoB.
BosznyxomnaBanue», «JlaBnenue
TBep)IBIX TECII, )KI/I)IKOCTCI\/’I 1 ra3oB»

bu6moreka [IOK
https://m.edsoo.ru/ff0a3654

53

KonTtponsHas padoTa o Teme
«/laBnenue TBepAbIX TEN,
KUJIKOCTEN U ra3oBy

54

Mexannyeckas pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

MoiHocTs. EauHuner MOIITHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

56

Ypok-uccnenoBanue "Pacuér
MOIITHOCTH, pa3BUBAaEMOM IIPH
noanéMe o Jjectauie"”

57

IIpocTteie MexaHu3Mbl. Poiuar.
PaBHOBecue cuil Ha peryare

58

Pbluaru B TexHMKe, OBITY U
npupoje. JlabopatopHas pabora
«HMccnenoBanue yciIoBU
PaBHOBECHS pblyara

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

59

Pemenne 3amau 1o reme «Y CI0BUS
paBHOBeCI/IH quara»

bubmuoreka [JOK
https://m.edsoo.ru/ff0a48a6

60

KoaddurmenT none3noro neicTBUs
Mexanu3Mma. Jlaboparopras padora
«M3mepenue KIIJI HakIOHHON
TUIOCKOCTH

0.5

61

Pemenne 3amag mo teme "Pabora,
MomHocTh, KIT/["

bubmmoreka [{OK
https://m.edsoo.ru/ff0a4c48

62

Mexanundeckast SHEpTHsl.
Kunernueckas n moTeHuManbHas
SHEPrus

bubmmoreka [IOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHSI MEXaHUYECKOU
SHEPTHH

bu6moreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT IO TEME
"DKCEepUMEHTAIBHOE OTIPEICIICHUE
W3MEHEHUSI KHHETUYECKOU U
MOTEHIMATLHONU SHEPTUH PU
CKaThIBaHUH TeJIa 110 HAKIOHHOM
IJI0CKOCTH"

65

KonTtponpHas padoTa o teme
«PaboTa 1 MOIITHOCTh. DHEPTHUs»

66

PesepsHrlit ypok. Pabora ¢
TEKCTaMU I10 TeMe "MexaHnueckoe
nBmxeHue"

bubnuoreka [JOK
https://m.edsoo.ru/ff0a4ee6

67

PezepHblit ypok. Pabora c
TekcTaMu 1o TeMe "JlaBieHue
TBEPJBIX TEJ, )KUIKOCTEN U ra3oB"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a48a6
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https://m.edsoo.ru/ff0a4252
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PesepHblii ypok. Pabora c

68 Texcrtamu 1o teme "Pabora. 1
MoiHoCTb. DHEprus"
OBIIEE KOJJMYECTBO YACOB I10 68 12

[TPOTPAMME




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
OcCHOBHBIE TIOJIOKECHUS
1 MOJIEKYJIIPHO-KMHETHYECKOM 1 bubnnorexa [JOK
TEOPUHU U UX OTIBITHBIE https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
Monenu TBEpPAOTO, )KUAKOTO U
3 ra3000pa3HOro COCTOSHUH 1 bubnmorexa [JOK
p https://m.edsoo.ru/ff0a540e
BEIECTBA
OObsicHEHHE CBOMCTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOT0
4 COCTOSIHMH BEIIECTBA HA OCHOBE 1
MOJIOKEHUI MOJIEKYJISIPHO-
KHUHETUYECKOU Teopuu
5 Kpucrannmaeckue u amopdHbie 1 bubnnoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
5 CmauvBaHuE U KallWJUISIPHOCTb. 1 bubnunoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bubnuoreka [JOK
7 TennoBoe pacIIMpeHne U CKATHE 1
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TeMIIepaTypbl
8 CO CKOPOCTBIO TETJIOBOTO ABMKEHUS 1
YaCTHII



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

Buyrpennss sneprus. Crioco0bl

bubmuoreka [JOK

o W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60

bubmmoreka [{OK

10 Bt Temonepesati https://m.edsoo.ru/ff0a6412
VYpoxk-koudepenuus "[Ipakruyeckoe

11 HUCIIOJIb30BAHUE TEIIJIOBBIX CBOMCTB bubmmoreka [{OK
BEIIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonnuecTBo TemnoTsl. Y AenbHas bubmmoreka [IOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHEeHHE TEIUIOBOTO OaaHca.

13 TennooOMeH u TeTIOBOE bubmorexa OK

https://m.edsoo.ru/ff0a7088
paBHOBecHE
JlaGopaTtopHnas pabota

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEIJI000MEeHa MTPU CMEITMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U Topstueil BOAbI"

Pacuer konuyecTBa TEIIIOTHI,

15 HEOOXOMMOTO JIJIsI HarpeBaHuUs
TeJa ¥ BBIICISIEMOTO UM TIPU
OXJIAXKICHUH
JlaGopaTtopHas pabota

16 "Onpiz[enlejHHe l;zleJILHoﬁ bubmorexa [IOK

" https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIECTBA
17 DHeprus TOIINBA. Y IeJbHas bubnunoreka [JOK

TCIUIOTA CTOpAaHUA

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
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18

[InaBnenue u oTBEpACBaHUE
KPUCTAJTIMYECKUX TeJl. Y IeTIbHast
TEIUIOTA TJIaBJICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a71d2

19

Jlaboparopnas paboTa
"Onpenenenne yaenbHOM TETIOThI
TJIaBJIEHUA Jibaa"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpazoBanue U KOHICHCAIIHSL.
Hcnapenue

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

21

Kunienne. Y genbHas temiora
nmapooOpa30BaHMs U KOHJICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPHI
KHUIIEHUS OT aTMOC(EPHOTO
TABIICHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0a786¢

22

JIAYKHOCTH BO3IYXA. TOpHAA
Baxxnoc o3xayxa. JlaboparopHa
pabota "Onpenenenue
OTHOCHUTEIBHOMN BIAXKHOCTU

Bo3qyXa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenne 3a1a4d Ha onpenecHue
BJI&YKHOCTH BO3/TyXa

24

[IpuHIMIBI PaOOTHI TETIIOBBIX
neurareneit. [lapoBas TypOuHa.
JIBurarens BHYTPEHHETO CrOpaHus

25

KIIJI TenmoBoro gBurares.
TermnoBrle IBUTATEH U 3aIIATA
OKpYXarolen cpeabl

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKkoH COXpaHCHU: U IPCBpALLICHUS
OHCPTHUH B TCIJIOBLIX IMPOLECCAX



https://m.edsoo.ru/ff0a71d2
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[ToaroToBka K KOHTPOJLHOM paboTe
o teMe "TemioBnie IBICHUS.

bubmuoreka [JOK

21 W3meHeHne arperaTHbIX COCTOSIHUI https://m.edsoo.ru/ff0a83f2
BelecTa"
KonTtposnsHas paboTa o teme
28 "TGHJII)OBI)IG aBJII)eHHsL N3menenue brbmmorexa [OK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUH BEIIECTBA
29 Dnektpuzarus Ten. [[Ba pona
AIEKTPUUECKUX 3aPsSI0B
Ypok-uccienoBanue
30 "DeKTpHU3aIs TSN HHAYKINEH U
IIpY CONPUKOCHOBEHUN"
31 B3anmonericTBue 3apsoKEHHBIX TEII. bubmuotexa [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.
32 HanpskeHHOCTh 3JIEKTPUYECKOTO bubnuoreka [IOK
noJi. [IpuHiun cynepno3uiuu https://m.edsoo.ru/ff0a8a0la
ANEKTPUUECKUX MOJIEH
Hocurenu snekrpruueckux 3apsaos.
33 DneMeHTapHbIi 3apsaa. CTpoeHue
aToma
34 [IpoBOAHUKHU U AUDIIEKTPUKH. 3aKOH bubnuoreka [JOK
COXpAHEHUS JEKTPUUECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1ay Ha npUMEHEHHNE bubnnoreka [JOK
CBOMCTB DJICKTPUYECKUX 3apsA0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBHS €r0
bu6mmoreka [JOK
36 cyiecTBoBaHus. McTouHNKN

QJICKTPUYICCKOT'O0 TOKA

https://m.edsoo.ru/ff0a95a4
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bubmuoreka [JOK

37 eNCTBUSI DIIEKTPUUYECKOTO TOKA
A P https://m.eds00.ru/ff0ag6b2
VYpoxk-uccnenopanue "JleiictBue

38 AIEKTPUIECKOTO TTOJISI Ha 1
MIPOBOJIHUKY U AUDJIECKTPUKH"

DneKTpUYeCcKuil TOK B METAJLIAX, bubnuorexa [JOK

39
JKHJIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DneKTpuyecKas 1enb U e€
COCTaBHBIC YaCTH
Cuna Toka. JlabopaTopHas pabora

41 "N3mepeHue u peryaupoBaHUE CUITbI 0.5 bubmorexa OK

. P PEryIHp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DIIEKTpUYECKOE HAIIPSIKEHUE.

42 Boastmerp. JlaboparopHas pabota 05 bubnuoreka [IOK
"W3MepeHHe U PETYIUPOBAHUE ' https://m.edsoo.ru/ff0a9e14
HanpsHKeHus"

ConpoTuBieHne MPOBOJHHKA.
43 VY enpHOE CONMPOTHBIICHUE bubmmorexa [TOK
A P https://m.edsoo.ru/ff0aa738
BEIECTBA
JlaGopaTtopHnas pabota
"3aBUCUMOCTb JIEKTPUUYECKOTO
44 CONIPOTHUBIICHHUS IMPOBOJHHUKA OT €T0 1 bubmmorexa [IOK
P poBOA https://m.edsoo.ru/ff0aa738
JUIMHBI, IO TOTIEPEYHOTrO
ceyeHus U Marepuaia"
3aBUCHMOCTh CHJIBI TOKA OT
bu6mmoreka [JOK
45 HanpsbkeHus. 3akoH OMa Juist

ydqacCTKa Lernun

https://m.edsoo.ru/ff0aa44a
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JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH CHIIbI

bubmmoreka [{OK

46 TOKA, U ero uepe3 pe3ucTop, oT
Ay pe3p p https://m.edsoo.ru/ff0aa04e
COTIPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U ApAIIICIBHOE
COCIIMHEHUS TIPOBOTHUKOB
JlabopaTtopHnas pabota "IIpoBepka
48 MIPaBUJIA CIIOKEHUS HANIPSKEHNUN bubnuorexa [JOK
MIPY MOCIIEI0OBATEIIBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlabopaTtopHnas pabota "IIpoBepka
49 MpaBUJIa Il CUJIBI TOKA IPU bubnuoreka [IOK
MapajieIbHOM COECTMHEHUHN https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3agau Ha npUMEHEHUE
50 3akoHa Oma 1 pasiInyHoro bubmorexa LOK
P https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
PaboTa u MomHOCTh
bu6mmoreka [JOK
51 ANEKTPUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
Hxoynsa-Jlenna
JlabopaTopHas paborta
52 "On I;zlenlejHI/Ie pa6OTbI A MOILIHOCTH bubmorexa [IOK
P P " https://m.edsoo.ru/ff0ab3e0
ANEKTPUIECKOTO TOKA
DneKTpuYecKre enu U
53 MOTPEOUTENHN IIEKTPUIECKOI bubnuoreka [IOK

sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/ff0ab660
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[ToaroToBka K KOHTPOJLHOM paboTe
110 TeMe "DNEKTPUUYECKUE 3apsi/ibl.

bubmmoreka [{OK

54 3apsoKeHHBIE TEIa U UX
P o o https://m.edsoo.ru/ff0abd2c
B3auMoOaefcTBUs. [10CTOSHHBIN
ANEKTPUIECKUHN TOK"
KonTtposnsHas paboTa o teme
"DNIeKTpUUECKHE 3apsiIbl.
bubmmoreka [IOK
55 3apspKeHHBIC Tella U UX
. . https://m.edsoo.ru/ff0abea8
B3auMOIecTBU. [10CTOSHHBIN
ANEKTPUIECKUH TOK"
56 ITocTOAHHBIE MAarHUTEL, X
B3anMMOJICHCTBIE
57 VYpok-uccnenoBanue "N3yueHne 1 bubmuorexa [JOK
MOJIeH OCTOSTHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarauTtHOE noJjie. MarHuTHoe 1oJIe
bu6mmoreka [IOK
58 3eMJIM U €ro 3HaueHUE U KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3eMie
OnbIT OpcTeaa. MarautHoe nose
bu6mmoreka [JOK
59 ANEKTPUIECKOTO ToOKa MaraHuTHoe
https://m.edsoo.ru/ff0ac1d2
T10JI€ KaTYIIKH C TOKOM
[IpuMeHeHue 3eKTPOMarHiuToB B
50 texHuke. JlaboparopHas pabota 05 bubnuoreka [JOK
"N3yueHnue neicTBUSI MAarHUTHOTO ' https://m.edsoo.ru/ff0ac74a
0JI Ha MPOBOJIHUK C TOKOM"
DNEeKTPOABUTATENH TIOCTOSIHHOTO
Toka. Mcnonp30Banue
N bubnuoreka [IOK
61 ANIEKTPOABUTATENEH B TEXHHUECKUX

YCTpOHCTBaX M Ha TPAHCIOPTE.
JIaGoparopHas paboTa

https://m.edsoo.ru/ff0ac86c



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

"KoHcTpyupoBaHue U U3ydeHue
paboThI BIeKTpoBUTATENS"

62

Omnbrter @apajes. 3aKoH
3JIEKTPOMArHUTHOM UHIYKIIHH.
[IpaBuio Jlenna

63

DnekrporeHeparop. CrocoOsl
MTOJTY4YEHUS MIEKTPUIECKON
SHEpPruu. DIEKTPOCTAHLIUN Ha
BO300OHOBIISIEMBIX UICTOYHHKAX
SHEpPruun

64

[ToaroroBka K KOHTPOJIBHOM paboTe

1o TeMe "DNEeKTPUIECKUe U
MAarHUuTHbIE IBIeHUI"

65

KonTtponsHas paboTa o tTeme
"DneKTpuuecKue U MarHUTHbIE
aBieHUs"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ach14

66

PesepBubiit ypok. Pabora ¢
TeKcTaMu 110 TeMe "TeIuioBrie
sBJIEHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acc5e

67

PesepBubIit ypok. Pabora ¢
TekcTtaMu 1o Teme "llocTossHHbIN
3JIEKTPUYECKUN TOK"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acdc6

68

PesepsHriit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MarauTHele
SIBJIEHUS"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68

145
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https://m.edsoo.ru/ff0acdc6

9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
New/m | Tema ypoka Konrpoabnsie | IIpakTHueckue Aara wHppoBLIe
Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
1 TerIoBbIE SIBIICHHS 1
2 DIIEKTPUYECKUE SIBIIEHHSI 1
3 CBeToBbIC SIBJICHUS 1
4 Tect BXOHOI 1 1
s Nucrpykrax no Th. Mexannueckoe 1
IBIKEeHHE. MaTepuaibHas TOUKa.
6 Cucrema orcyera. 1 bubnmorexa [JOK
https://m.edsoo.ru/ff0ad474
Z [Tepememenue. OnpenencHue
KOOpAWHATBI ABMXKYIIETOCA TEIa
g PaBHOMEpHOE MpsIMOJIMHENHOE 1 bubnuoreka [JOK
IIBIDKECHUE https://m.edsoo.ru/ff0ad19a
9 I'paduaeckoe mpencraBiIeHuE ABUKCHIS
HepaBHoMepHoe npsMosiMHeitHOe
10 nBrokeHue. CpeHssi ¥ MTHOBEHHas 1
CKOPOCTb
1 [IpsiMonMHENHOE PABHOYCKOPEHHOE 1 bubnunoreka [JOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NPSAMOJIMHENHOTO
12 PaBHOYCKOPEHHOI'O JIBHMKCHMUS. 1
I'padux ckopocTH



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4

JlaboparopHas paboTa
"Onpenenenre yCKOpeHus Tela npu

bubmuoreka [JOK

B PAaBHOYCKOPEHHOM JIBMKEHHH I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM IIJIOCKOCTH"
14 OTHOCUTENBHOCTb ABUXKEHUA
15 MosTopeHme. PeweHne 3agau
16 KoHTposibHan paboTa Nel
17 [Iepssiit 3ak0oH HeroToHa. Bexrop bubnnorexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
18 Bropoii 3akon HeroTona. bubnuoreka [IOK
PaBHOelicTBYIOIIAS CHITa https://m.edsoo.ru/ff0ae72a
19 Tpernii 3akoH HproTOHA. bubnuoreka [IOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
20 Pemenue 3agau Ha npUMEHEHUE bubnuoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
21 CBo0Ooaunoe nagenne teir. OnbITH
lanunes
22 Cuna ynpyroctu. 3akoH ['yka Et?[iH;I;T::iﬁ)gﬁ/I:f Daeca?
23 Pemrenue 3agag mo teme «Cuiia
YOPYTOCTH»
JlaGopaTtopHas pabota
24 «OmnpeneneHue )KeCTKOCTH bubmnorexa [IOK
https://m.edsoo.ru/ff0aee28
NPYKUHBD»
bu6mmoreka [JOK
2> Chura TpeHHs https:// m.edsocI)_.[ ru/ff0af738
” Pemenne 3agau mo teme «Cuia bu6mmoreka [JOK

TPCHUS

https://m.edsoo.ru/ff0afa26



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae612
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https://m.edsoo.ru/ff0aee28
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https://m.edsoo.ru/ff0afa26

JlaboparopHas paboTa

bubmuoreka [JOK
27 "Onpenenenne kod3pdunreHTa
ped (b,(,b B https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS
Pemenue 3amad mo reme "3aKoHBI
28 Hprorona. Cuna octu. Cuiia brbmmorexa LOK
. YHPYFOCTH. https://m.edsoo.ru/ff0afb8e
TPECHHUS
Cuna TsSHKeCTH U 3aKOH BCEMUPHOTO
29 TATOTCHUS. Y CKOPEHHE CBOOOJHOTO bubmorexa HOK
) p https://m.edsoo.ru/ff0af044
TTaJICHUS
Pemenne 3amau no teme "Cuna
30 TSKECTH U 3aKOH BCEMUPHOTO bubmorera [JOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHUS

31 [IepBas kocmMu4eckast CKOpOCTb. bubnuoreka [IOK
HeBecomocTth 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCcue MaTepuaIbHON TOYKH.

- AOGCOTFOTHO TBEPIOE TEIIO. bubnuoreka [JOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOM OChIO BpAIICHHS

33 MowmeHnT cuisbl. LlenTp TsxecTu

34 Pemenne 3agau o reme "MoMeHT bubnuoreka [JOK
cuibl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTe

35 mo TeMe "MexaHnuecKoe IBIKCHUE bubmorexa HOK

N | 8 ’ https://m.edso0.ru/ff0b0408
B3aunmoeiictBue ten
KonTponsHas paborta o Teme
| bu6mmoreka [JOK
36 MexaHn4deckoe JBUKEHHUE.

Bsaumoneticteue Tea"

https://m.edsoo.ru/ffOb06ec



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
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https://m.edsoo.ru/ff0b02b4
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https://m.edsoo.ru/ff0b06ec

37

Nmnynsc Tena. IMITynbC CUIIBL.
3aKOH COXpaHEHUS UMITYJIbCA.

bubmuoreka [JOK

Yupyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aUMOJICHCTBHE
Pemenne 3agaq o reme "3akoH bubmmoreka [{OK
38 " _
COXpAaHEHUS UMITYJIbCa https://m.edsoo.ru/ff0b096¢c
39 Ypok-koHpepenuus "PeaktuBHOE
JBUKEHHE B PUPOJIE U TEXHUKE"
bubmmoreka [IOK
40 Mexannueckas pa60Ta U MOIIIHOCTh https://m.edsoo.ru/ffob0as4
m PabGoTta cunibl TSDKECTH, CHITBI bu6moreka [IOK
YOPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHnast pabota
" «OrnpeneneHune paboThl CUIIbI TPEHUS
MIpY paBHOMEPHOM JIBKEHUU Tejia
10 TOPU30HTAIBHOMN OBEPXHOCTH
23 CBs13b HEPrUU U pabOTHI.
[ToTenumanpHas sHEpPrus
a4 Kunernueckas sueprus. Teopema o bubnuorexa [JOK
KUHETUYECKON dHEPruun https://m.edsoo.ru/ff0b0c32
45 3aKOH COXpaHEeHUsI SHEPTUU B
MEXaHUKe
46 JlaboparopHas pabota «/3yuenue bubnunoreka [JOK
3aKOHA COXPaHEHUS SHEPT U https://m.edsoo.ru/ffOb12fe
PaBHOMEpHOE NBUMXKEHUE TTO
47 okpyxHocTu. [lepron u yacrora bubnunoreka [JOK

oOpauienus. JIuneiHas u yriaosas
CKOPOCTH

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0ae176

48

LleHTpOCTpEMUTEIIEHOE YCKOPEHUE

49

Konebarensuoe JABHKXCHHUC U €T'0
XapaKTCPUCTUKU

bubmuoreka [JOK
https://m.edsoo.ru/ff0b1858

50

3aryxaromue KojaeoaHusl.
BoinyxeHHbie Kose0aHusl.
Pe3onanc

bub6mmoreka [{OK
https://m.edsoo.ru/ff0b20f0

51

MareMaTruecKkuii U NpyKUHHBIN
MAasITHUKH

52

VYpoxk-uccnenoBanune «3aBUCUMOCTh
nepuoja KoJieGaHU! OT JKECTKOCTH
MPYXKUHBI K MacChl TPy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

53

[IpeBpamienue 3HEpruy npu
MEXaHUYECKUX KOJIeOaHUsIX

54

JlaGopaTtopnas pabota
«OmnpezeneHne 4acToThl U MEPHUo/Ia
KoJIeOaHUI TIPY)KUHHOTO MasiTHUKA)

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

55

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH MEPUO0/Ia KOJICOaHMI
rpy3a, MOJIBEIMICHHOTO K HUTH, OT
MAacChl Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

56

Mexannueckue BoiHbI. CBOKMCTBA
MeXaHW4YEeCKUX BOJIH. [IpogonabHbIC 1
TTOTIEPEYHBIC BOJTHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0b21fe

57

3Byk. Pacnipoctpanenue u
OTPAKEHUE 3BYKa

58

Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acTOThI"



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

I'poMKOCTB 3ByKa U BBICOTA TOHA.

59 o
AxycTHUECKUI PE30HAHC

€0 Ypok-koHpepeHmus "YIIpTpa3ByK u bubnuorexa [JOK
nH(Pa3BYK B IPUPOJIC U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOM paboTe

61 110 TeMe "3aKOHBI COXPaHEHHUS. Et?rfsj?;lzTeeg;?g/I:fObZS f0
MexaHn4deckue KoJie0aHus ¥ BOJTHBI" T '
KonTponbHas pabora o teme

62 "3aKOHBI COXpaHEHHUS.
Mexanudeckue KojaeOaHus: ¥ BOJHBI"

63 DIIEKTPOMAarHuTHOE IOJIE. bubnuoreka [IOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe

64 CBOMCTBA AIIEKTPOMAarHUTHBIX BOJH
Ypoxk-koudepennus "llkana

65 3JIEKTPOMArHUTHBIX BOJIH. bubnuoreka [IOK
Hcnonb3oBaHuE 31€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JUUISI COTOBOM CBsA3H"
Ypoxk-uccnenoanue "N3yuenne

66 CBOMCTB 2JIEKTPOMarHUTHBIX BOJIH C BH6J.IHOTeKa LOK
HOMOILIbIO MOGHITBHOTO Tetedona” https://m.edsoo.ru/ff0b2c6c
Pemenue 3a1ay Ha onpeneneHue

67 4acTOTHI U JUTHHBI
ANIEKTPOMArHUTHOM BOJTHBI
DneKTpOMarHuTHasl IPUPOJa CBETA.

68 Ckopocts cBeta. BonHoBbIE Bubmmorexa LIOK

CBOMCTBA CBETa

https://m.edsoo.ru/ff0b31d0



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0

Hcrounuku ceera. [Ipsmonuneitnoe

69 pacmpocTpaHeHue cBeTa. 3aTMECHHUS Bubmmorexa LIOK
https://m.edso0.ru/ff0b3658
Connua u JIynst
3aKOH OTpaKCHHS CBETa. 3epKasa.
70 PemeHHepsaﬂaq Ha HpI/IMeHCI:{I/Ie bubmmorexa [TOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHHUS CBETA
- [Ipenomiienne cBeta. 3akoH bubmmoreka [IOK
MPETOMJICHHS CBETA https://m.edsoo.ru/ff0b3aea
[TosiHOE BHYTpEHHEE OTpAKEHUE
7 cBeTa. Mcrnonap30BaHUEe MOJTHOTO bubmuorexa [JOK
BHYTPEHHETO OTPAXKEHUS B https://m.edsoo.ru/ff0b3c5¢c
OTITHYECKUX CBETOBOJIaX
JlabopaTtopnas pabota
"UccnenoBanue 3aBUCUMOCTH yIJia
73 IPEIOMIIEHUST CBETOBOI'O JIy4ya OT
yrJjia najeHus Ha TpaHuIle "BO3IyX-
crekio""
VYpoxk-koHpepeHuus
"M cnonp30BaHue MOJTHOTO
74 BHYTPEHHETO OTPAXKECHUA:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS
CBSI3B"
bubmuoreka [JOK
75 JInaselr. OnTudeckas CUIIa JIMH3bI. https://m.edsoo.ru/ffOb3f2c
[TocTpoenne n3o00pakeHUH B TMH3aX bu6mmoreka [JOK
https://m.edsoo.ru/ff0b444a
26 JIaGoparopHas paboTa bubnuoreka [IOK

"Onpenenenne GHoOKyCcHOTO

https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
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https://m.edsoo.ru/ff0b4206

PacCCTOAHUA U ONTHYECKOU CHJIBI
coOuparoriei JTUH3bI"

VYpoxk-koupepenuus "OnTuaeckue

bub6mmorexa [{OK

77
JIMH30BbIE TPHOOPHI" https://m.edsoo.ru/ff0cOa7e
I'na3 xak onTHyeckas cucrema. Eub 110K

HOJIMOTEKA
78 3penue "JledexTn! 3penns. Kax
P Jled " P https://m.edsoo.ru/ff0b4684
COXPaHUTh 3PECHUE
Paznosxenue Genoro cBeTa B CEKTP.

29 Omnertel HetoToHa. Crioxkenue bubnuoreka [JOK
CIEKTpaJbHBIX LIBETOB. /[ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTtopnast pabota "OMBITHI 11O
Pa3IoKEHUI0 OEJIOro CBETa B CIIEKTP

80 M BOCIIPUATHIO IIBETA IIPEIAMETOB IIPU bubmorexa LOK

P P p https://m.edsoo.ru/ff0cOe2a
WX HAOJIOJICHUH Yepe3 1IBETOBBIC
buasTpHI".
VYpok-npaktukym "BosiHOBEIE

81 CBOICTBa CBETA: JUCIIEPCHUS,
uHtepdepeHus u qudpaxams’"

- OmneiTel Pe3epdopna u mianerapHas bubnuoreka [JOK
MOJEIb aToMa https://m.edsoo.ru/ff0c12a8

83 [Tocrynatel bopa. Monens atoma
bopa
Hcnyckanue v NOrIoOLEHNEe CBETa

84 aromoM. KBanTkel. JIuHeituaTeie bubmotera [JOK

’ ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
N bu6mmoreka [JOK
85 PagnoakTuBHOCTH U €€ BUIBI 1

https://m.edsoo.ru/ff0c1672



https://m.edsoo.ru/ff0c0a7e
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86 Crpoenue aToMHOrO sijpa. bubnmoreka [JOK
Hyxnonnas mozneins https://m.edsoo.ru/ff0c18ac

87 PapnoaktuBHBIE TpEBpALICHHUS. bub6mmorexa [{OK
N3oToms! https://m.edsoo.ru/ff0clal4

88 Pemenue 3agau mo teme: bub6mmoreka [{OK
"PaguoakTuBHBIE IPEBpALICHUS" https://m.edsoo.ru/ff0clb4a

89 [Tepwon momypacmana
Ypok-koH(pepeHIus

90 "PpaI[I/IoaKl(“ll)/IBIiII)Ie W3JIy4CHUS B bubnmorexa LOK

| https://m.edsoo.ru/ff0c2126
MIPUPO/JIE, MEIUITNHE, TEXHUKE
SnepHbie peakunu. 3aKOHBI
91 C())IXé)aHeHESI 3a];su10130ro u bubamorexa [IOK
https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCET

92 DHeprus CBSI3U aTOMHBIX SIEP. bubnuoreka [IOK
CBs3b MaccChl U YHEPTUH https://m.edsoo.ru/ff0cld7a

93 Pemenue 3agau no teme "SAnepHeie
peakuun"

94 Peakuuu cunTte3a u aenaeHus siaep. bubnuorexa [JOK
Uctounuku sueprun CosiHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpoxk-koudepennus "AnepHas

95 sHepreTHKa. JlelcTBus
PaMOaKTUBHBIX U3Ty4eHUI Ha
JKUBBIE OpraHu3Mbl"

[ToaroToBka K KOHTPOJBHOI paboTe
96 10 TeMe "DNEKTPOMarHuTHOE MOJIE. bubnuoreka [IOK

DNEeKTPOMarHUTHbIE BOJIHBI.
KBauroBrie saBienus"

https://m.edsoo.ru/ff0c223e
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KonTtposnsHas paboTa o teme
"DJIeKTPOMAarHUTHOE TIOJIE.

97 1
DNEKTPOMAarHUTHBIE BOJHBIL.
KBaurtoBrie aBienms"
IToBTopenue, 00001eHME. Perienue
98 3a1a4 Eo TEME "BBEI:II/IMO elcTBre 1 1 bubnmorexa LOK
H" A https://m.edsoo.ru/ff0c245a
TN
99 [ToBTOpenue, 06061menHue. Pemenne 1 1 bubnnorexa [JOK
3aga4 1o teMe" CBeTOBEIE BICHUA" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o606menue. Pabora ¢
100 TEKCTaMU II0 TeMe "3aKOHEI 1 1 bubmorexa LOK
. https://m.edsoo.ru/ff0c2d6a
COXPAaHCHHUS B MEXaHHKE
[ToBTOpenue, o606menue. Paborta ¢
101 TexcTtamu 1o Teme "Konebanusa u 1 1 bubmmorexa [OK
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, o6o6menue. Pabora ¢
102 TexcTtamu 1o teme "KBaHToBas u 1 1
sepHas puzuka"
OBLIEE KOJIMYECTBO YACOB I10 102 20

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

[epoimkun .M., iBanos A.W. ®usuka: 7-i kiacc: 0a30BbIil ypOBEHb: YUEOHUK
[lepoimkun A. B. @usuka: 8-i knace

[epoimkun A.B. I'yrhuk E. M. ®usuka 9 kiacc

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. C.B. JlozoBenko, T.A. Tpymuna Peanuzauus oOpa3oBaTelbHBIX MOpPOTPaMM
€CTECTBCHHOHAYYHOW ¥  TEXHOJIOTMYECKOM  HampaBJeHHOCTEH 10  (u3uke ¢
UCIOJIb30BaHMEM o0opyaoBanusi neHTpa «Touka pocray Metonudeckoe mocoOue,
MockBa,2021

2. I'pomreBa O. 1. KoHTpoabHBIE U CAMOCTOSITENbHBIE PabOTHI IO PU3UKE K yueOHUKY A B
[Teppimknna «®@u3uka 7 kinacey. - M.: M3narenbctBo «Ik3amen», 2010.

3. I'pomreBa O. 1. KoHTpoabHBIE U CaMOCTOSITENbHBIE PaOOTHI TI0 PU3HKe K ydeOHUKY A B
[Teppimkuna «@u3uka 8 kiacey. - M.: MznarensctBo «Ik3amen», 2010.
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