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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO 00IIero o00pa3oBaHUS
COCTaBJIEeHa Ha OCHOBE MOJOXEHUI U TpeOOBaHM K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOW 00Opa30BaTENbHOW MPOrPaMMBbI, MPEICTABICHHBIX B
dI'OC 000, a Takke c yd€roM QenepanbHON paboyeil MporpaMMbl
BocnuTanus U Konnenuuu npenogaBanus yueOHoro npeameta « Pu3ukay.

Copepkanue mporpaMMmbl 1O (PU3UKE HAIpaBIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOUW TPaMOTHOCTH OOYyYaOIIMXCS M OPraHU3alUI0 M3y4YeHUs
¢u3MKN Ha NEeATEIbHOCTHOW OCHOBE. B mporpamMme mo ¢u3nke yUuUTHIBAIOTCS
BO3MOXKHOCTH yueOHOro mpeamera B peanusauuu tpedoanuii ®I'OC OO0
IUTAHUPYEMbIM JIMYHOCTHBIM M METamnpeAMETHBIM pe3yJbTaTaM OOydeHus, a
TaK)K€ MEXKIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOTO OOITIETO 00pa30BaHMUS.

[IporpaMmMa 10 (uU3MKE YyCTaHABIMBAET paclpelesieHne y4eOHOro
MaTepuaiga Mo rojgam oOyuyeHHs (IO Kjaccam), NpepIaraeT MNPUMEPHYIO
MOCTIEAOBATEIbHOCT M3YYEHUS TEM, OCHOBAaHHYIO Ha JIOTUKE pPa3BUTHUS
PEIMETHOTO COICP)KAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEHN 00yJarommnxcsl.

[TporpamMma mo ¢usuke paspaboTaHa C IENbIO OKa3aHUS METOIUYECKOU
MOMOIIIH YYUTEIIO B CO3/JaHUU paboydell mMpOrpaMMBbl 10 y4eOHOMY MPEIMETY.

®dusnka SBIAETCS CUCTEMOOOPA3YIOMIMM JJs E€CTECTBEHHOHAYUYHBIX
y4eOHBIX TMPEIMETOB, MOCKOJIbKY (U3NYECKHE 3aKOHBI JIE)KAaT B OCHOBE
IPOLIECCOB W SIBJICHUM, HM3y4YaeMbIX XHMHEH, OHOJIOTHEH, aCTPOHOMHUEH U
¢usnyeckoit reorpaduei, BHOCHUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHUHY
MUpa, MPEIOCTaBIsieT HauboJiee SICHbIE O0paslbl MPUMEHEHHUS Hay4YHOTO
METO/Ia MO3HAHUSA, TO €CTh CII0Cc00a MOMy4YeHHUsI JOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 rIaBHBIX 3371249 PU3NYECKOT0 00pa3oBaHMs B CTPYKType OOIIero
00pa3oBaHusi COCTOUT B (DOPMHUPOBAHUM €CTECTBEHHOHAYYHON T'PAaMOTHOCTH U
UHTEpECA K HAyKe Yy 00yYaroluXCsl.

N3yuenne ¢um3ukn Ha 0a30BOM ypOBHE MPEIOJIaracT OBJIAJICHUC
CJIEYIOIIUMHA KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIUMU €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

e HAYYHO OOBSACHATH SIBJICHUS;

e OIICHUBATH U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEpPIPETHPOBaTh JaHHbIE MW  HCIOJNb30BaThb  HAy4YHBIE
JI0Ka3aTeNbCTBA IS MOJIy4YEeHUS BHIBOJIOB.

[lemn w3ydeHus (U3WKM Ha YpPOBHE OCHOBHOTO 00IIEro 00pa3oBaHUS
omnpezaenensl B KoHuenuuu npenonaBanus yueObHoro npeamera «Dusukay B
oOpa3oBaTenbHbIX oOpraHu3auusx Poccuiickoin ®enepanuu, peamu3yOIINX
OCHOBHBIE 00111€00pa3oBaTeNibHbIE MPOTPAMMBbl, YTBEPXKIEHHOW peEIIeHHEM
Komnernn MunncrepcrBa npocsemienust Poccuiickoii denepanuu (MpoTOKOI
ot 3 nexadps 2019 r. Ne [TK4BH).

Hean usyyeHus PpU3UKuU:

e TpHUOOpETEHHE HHTEpEeca M CTPEMIICHHS OOYyYaromMXCS K HAyYHOMY
U3YyYEHHUIO TPUPOABI, Pa3BUTHE MX HHTEIUICKTYaJbHBIX M TBOPUYECKHX
CHOCOOHOCTEN;

e Dpa3BUTHE TMPEACTAaBICHUM O HAYYHOM METOJE IMO3HAHUS U
dbopMupOBaHHE UCCIEIOBATEILCKOIO OTHOIICHHUS K OKPYKaIOIIUM
SIBIICHUSIM;

e (opMHUpOBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yjibTaTa U3y4eHUs
OCHOB CTPOCHHS MaTepuH U (PyHAaAMEHTAIbHBIX 3aKOHOB (PU3UKU;



dbopMupoBaHUE MPEACTABICHUN O PO (PM3UKH I Pa3BUTHS APYTHUX
€CTECTBCHHBIX HAYK, TEXHUKH U TEXHOJIOTHM;

pa3BUTHE TPEJACTABIEHUH O BO3MOXHBIX cdepax  Oymyrmieit
npoeccCuoHaNbHON NeATeTLHOCTH, CBI3aHHOUW C (PH3UKOMN, MMOATOTOBKA
K JaTbHEHIIeMy 0Oy4YeHHUIO B 3TOM HaIPaBICHUHU.

JloCTIbKeHHe ITHX LeNel MporpaMMbl IO (U3UKE HAa YPOBHE OCHOBHOTO
o011ero o0pa3oBaHus 00€CIIEYNBACTCS PEIICHUEM CIIEIYIOINX 3a4aY:

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHMM BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, 3JEKTPHUUECKUX, MATHUTHBIX U KBAHTOBBIX
SBJICHUSX;

npuoOpeTeHNe YMEHUI OMUCHIBATh U OOBSICHATH (PU3UUECKHUE SIBICHUS
C MCTIOJIb30BAaHUEM IOJTYYCHHBIX 3HAHU;

OCBOGHHE METOJIOB pEIIEHUS NPOCTEHIINX pPacu€THBIX 3a7ad ¢
UCTIOJIb30BaHUEM buznueckux Mojienel, TBOPUYECKUX u
NPaKTUKOOPHUEHTHPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOAHBIE SIBICHHUS W BBINOJHATDH
OTIBITHI, JTA0OpATOPHBIE PA0OTHI U IKCIIEPUMEHTAIbHBIE UCCIICIOBAHUS C
UCTIOJIb30BAaHUEM HU3MEPUTEIBHBIX MPUOOPOB;

ocBoeHne TpuéMoB paboTrel C¢ wuHPOpMmammen  puzmuecKoro
COJIepKaHusl, BKIIOYas MHPOPMAIMIO O COBPEMEHHBIX JOCTHIKEHHSIX
(bu3MKH, aHAIU3 U KPUTUIECKOE OIICHUBaHUE HH(OPMALINH;
3HAaKOMCTBO cO  cdepamMu  NpopeCcCHOHATBHOW  JesTeIbHOCTH,
CBS3aHHBIMU C (U3HUKOW, U  COBPEMEHHBIMH  TEXHOJIOTHSIMH,
OCHOBAaHHBIMH Ha JOCTHXKEHUAX (PU3NUECKON HAYKH.

Ha uzyuenue ¢pusuku (6a30Bblii ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanms oTBoAUTCS 238 "acoB: B 7 kiacce — 68 "acoB (2 yaca B HEJEINIO), B
8 kmacce — 68 vacoB (2 ywaca B Hedeno), B 9 kimacce — 102 yaca (3 yaca B
HEJICITIO).

Ilpennaraemplii B iporpamme 1o (usuke nepeveHs J1abopaTopHbIX padoT
M ONBITOB HOCUT DEKOMEH/ATEIbHBIA XapakTep, YYMTeNb [ENaeT BbIOOp
NPOBECHUA J1AOOPATOPHBIX PAabOT M OMBITOB € Y4YETOM HHIMBHAYAIbHBIX
O0COOEHHOCTEW  O00ydalomuxcsi, COUCKAa JKCIIEPUMEHTAJIbHBIX  3aJlaHUMH,
npeJIaraeMbIX B paMKax OCHOBHOTO FOCYJapCTBEHHOTO dK3aMeHa 10 (PU3HKeE.



COJEPKXAHUE OBYUYEHUA
7 KJIIACC

Pasznes 1. ®u3uka u €€ posib B IO3HAHUM OKPY:KAIOLIEro MUpa.

®usnka — Hayka O npupoae. SBimenus npupoasl. OU3NYECKUE SBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbl. M3Mepenne ¢usznyeckux BeanuuH. Pusznyeckue
npubopsl. [lorpemnocts u3mepennii. MexxayHapoHasi cicTeMa eQMHHII.

Kak ¢usuka u japyrue ecTeCTBEHHBbIE HAyKH HW3YYalOT MPUPOLY.
EcTecTBeHHOHAy4YHbI METOJ MO3HAHUs: HAOIIOJIEHHE, IMOCTAHOBKA HAYYHOT'O
BOIIPOCA, BBIJBWKEHUE THUIOTE3, OHKCIEPUMEHT [0 MPOBEPKE THIOTE3,
oObsicHeHHe HaOmrogaemMoro spieHus. OnucaHue QU3NYECKUX SIBICHUN C
IIOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHUYeCcKUE, TEIUIOBbIE, AJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE

SIBJICHMSL.
2. ®usnyeckue nMpuOOPHI U MPOIETypa NPSIMbIX U3MEPEHUI aHaJIOTOBBIM
U TUPPOBBIM IPHUOOPOM.

Jlabopamopnsie pabomul u onvimol.

Omnpenenenre EHbI ASEHUS Kbl U3MEPUTEIHLHOTO MpHOopa.
M3mepenne pacCTOSHAMN.

H3mepenne 06bE€Ma KUIKOCTU U TBEPAOTO TENA.

OmnpeneneHue pa3MepoB MabIX TE.

W3mepeHne teMriepaTypbl NPy MOMOIIU KUIAKOCTHOIO TEPMOMETpPA U
JNATYNKA TEMIIEPATYPHI.

[TpoBeneHue uccieI0BaHus 10 MPOBEPKE THIOTE3bI: TaJbHOCTh MOJIETA
[IapuKa, MYyIIEHHOTO TOPU30HTANbHO, TeM Ooublle, 4eM Ooblie
BBICOTA IIyCKA.

Pa3znen 2. IlepBoHauasibHble CBeeHUSI 0 CTPOEHNH BeleCTBA.

CrpoeHue BelIECTBA: aTOMbl W MOJIEKYJbl, WX pa3Mmepbl. OIBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBmxenue uyactul] BemiecTBa. CBsSI3b CKOPOCTH JBH)KEHHS 4YacTUL[ C
TemriepaTypoii. bpoyHoBckoe nBmwkenne, nuddysus. BzanmopaeiicTBue gacTuiy
BEILECTBA: IPUTSIKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSL BELIECTBA: CTPOECHHUE Ta30B, JKHUIKOCTEH U
TBEPABIX (KPUCTAJUIMUECKHUX ) TeJl. B3aMMOCBSI3b MEX/ly CBOWCTBAMH BEILIECTB B
pa3HbIX arperaTHbIX COCTOSIHUSIX M HMX AaTOMHOMOJIEKYJSIPHBIM CTPOEHHUEM.
OcoOGeHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.

Jemoncmpayuu.

1. HaGmionenue OpOyHOBCKOTO JBUKECHHS.

2. Habmonenue muddysum.

3. HaOmionenue  sBrneHuil, OOBSACHAIOUIMXCA  MPUTSIKECHHUEM  HIIU

OTTAJIKUBAaHUEM YaCTHI] BEIIECTBA.

Jlabopamopnsie pabomul u onvimol.

1. OueHka pauameTpa aroMa METOJOM PsSAOB (C  HMCHOJb30BaHUEM

dororpaduii).

2. OnbITHI N0 HAOMIOAEHUIO TEMJIOBOIO PACUIMPEHUS ra30B.

3. OnbIThI O OOHAPYKEHUIO NEUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKECHHUSL.

Pa3nen 3. /IBuskeHHe U B3auMo/ielicTBHE TeJl.
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Mexanudeckoe IBH)KE€HHE. PaBHOMEPHOE M HEPAaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpeniHsisi CKOPOCTh MPHU HEPABHOMEPHOM JIBHXKEHUU. Pacuér myTtu u
BPEMEHU JBUKEHUS.

SBnenue uHepUHMH. 3aKOH MHEpUHMH. B3amMmopeicTBue Tesl Kak MpUYMHA
U3MEHEHHUS] CKOPOCTH JBHJKEHHs Tell. Macca Kak Mepa HHEPTHOCTH Teja.
[TnotHOCTE BemiecTBa. CBsA3b IUIOTHOCTU C KOJWYECTBOM MOJIEKYJ B €IMHMIIE
o0BbEma BelecTna.

Cuna Kak XapakTepucTuKa B3auMoaencTBus tea. Cuia ynpyrocta 1 3aKoH
['yka. 3mepeHne cuiibl ¢ MOMOIIBIO TUHAMOMETPA. SIBJIIEHUE TATOTEHUS U CUIIA
Tsokectd. Cuina TsDKECTHM Ha Jpyrux IutaHerax. Bec Tema. HeBecoMocTs.
CrnokeHHue CHJI, HAalpaBJICHHBIX MO OJHOW MpsAMoW. PaBHOAEHCTBYyIOIIAsA CHJI.
Cuna tpenusa. TpeHHE CKOJNBXKEHUS W TPEHHE MOKOsA. TpeHue B NMpUPOAE U
TEXHUKE.

Jemoncmpayuu.

1. HaOmroneHne MexaHMYECKOTo JBMKCHUS Tea.

M3mepeHne cKOpoCTH NPSIMOIMHENHOTO IBHKECHHUSL.
Habmronenue siBneHust MHEPIUH.
Habmronenne n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUU TEJl.
CpaBHEHHE MacC 10 B3aMMOJIEHCTBHIO TEJL.
CrnoxeHue CHJl, HalPABJICHHBIX 110 OJHOU MPSMOIA.
JIaﬁopamoprte paﬁombl U onvimol.
1. OmpeneneHue CKOPOCTH PaBHOMEPHOrO JBWKEHHsA (LIapHka B
AKHUJKOCTH, MOJIENIN AJIEKTPUIECKOTO aBTOMOOUJISI M TaK Jlajee).
2. OrmpeneneHue cpeiHel CKOPOCTU CKOJIbKEHUSI OpycKa WM IIapuKa o
HAKJIOHHOU IIJIOCKOCTH.
3. Omnpenenenue IIIOTHOCTHA TBEPAOro Tea.
4. OmBbITHI, TEMOHCTPUPYIOILIUE 3aBUCUMOCTD PACTSKEHUS (IedopMaIium)
IPYKUHBI OT MPUIOKEHHON CHJIBI.
5. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBbKEHUS
OT Beca TeJla U XapaKTepa COMPUKACAIOLIUXCS TOBEPXHOCTEIN.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, dKMIKOCTEH 1 ra3oB.

Hasnenne. CrocoObl yMEHBIICHUS U YyBEJIWUYEHHUs naBieHus. [laBieHue
raza. 3aBHUCHUMOCTh [aBJeHHs Tra3a OT oO0bEMma, TemmepaTypsl. llepemaua
JABJIEHUS TBEPIABIMU TEJIaMH, JKUIAKOCTAMHU M Tra3zamu. 3akoH Ilackans.
[THeBMaTHUeCKHEe MalIMHBI. 3aBUCUMOCTb JABICHUS JKUJIKOCTH OT TIIyOHHBI.
[I'uapocratnueckuid mapanokc. CooOmiaromuecs cocyasl. [uapaBnnyeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe aaBieHue. [[pudnHbI CyIeCTBOBAHUS
BO3AyIHONW 00omouku 3emiu. OnbiT Toppudennu. M3mepenue atMochepHOTro
JaBJIeHUA. 3aBUCHUMOCTh aTMOC(HEPHOTrO JAaBJICHHS OT BBICOTHI HAJ YPOBHEM
mopsi. [IpuGopsl 11t u3MepeHus: aTMoc(hepHOro aBICHHUS.

JlelicTBre KUIOKOCTM W Tra3za Ha IOIPYKEHHOE B HUX TeJO.
BrirankuBaromas (apxumenona) cuia. 3akoH Apxumepna. I[lnaBanue Ten.
Bo3snyxonnasanue.

Jemoncmpayuu.

1. 3aBUCUMOCTb JIABJICHHS ra3a OT TEMIIEPATYpHI.

[lepenaua naBiaeHUs )KUAKOCTBIO U Ta30M.
Coob1maromuecs: Cocyabl.

['mnpaBnryeckuii nmpecc.

[TposiBnenue nencTBust aTMOCc(hepHOTO TaBICHHUS.
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6. 3aBUCHUMOCTbH BBITAJIKHBAIOLICH CHIIBI OT 00bEMA MOTPYKEHHON YacTu
T€JIa ¥ IJIOTHOCTH JKUJIKOCTH.

7. PaBEHCTBO BBITAJKMBAIOILIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

8. YcnoBHE IUIaBaHMS TEN: IUIABAHWE WM IIOTPY)KEHHE TEl B
3aBUCHMOCTH OT COOTHOILECHUS IIJIOTHOCTEH TENA U JKUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. HMccnenoBanue 3aBUCMMOCTH Beca Tela B BoJAe OT o0ObEMa
IOTPYKEHHOM B )KUJIKOCTb 4aCTH Tena.

2. OmpeneneHue BBITAIIKUBAIONIEH CHIIBI, JEWUCTBYIOUIEH Ha TeJo,
IIOIPYKEHHOE B JKUIKOCTbD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOLIEH CHJIIbI, AEMCTBYIOLIEU Ha
TEJIO B KUJKOCTH, OT MacChl TeNa.

4. OnbIThl, JAEMOHCTPUPYIOIIHE 3aBUCHUMOCTb BBITAJIKWBAKOUIEH CHIIBI,
JEHCTBYIOIIEH Ha TEJNO B JKUAKOCTH, OT 00BbEMa MOTrpyXEHHON B
YKUAJKOCTb YaCTH TEJIA U OT IIJIOTHOCTH JKUIKOCTH.

5. KoHcTpyupoBanue apeoMerpa WIM KOHCTPYMPOBAaHHE JIOAKU U
OIIpENICJIEHUE €€ IPY30II0ABEMHOCTH.

Pa3znen 5. PaGora u MOIIHOCTB. DHEPrus.

Mexannueckas paboTta. MoOIIHOCTb.

[TpocTeie MexaHM3MBL: pblyar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio
paBHOBecus pbiuara. [IpumeHeHHe mnpaBuia paBHOBECHS pblyara K OJIOKY.
«3onotoe mnpaswio» wmexaHuku. KIIJ[ mpocteix wmexanusmoB. Ilpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckasds dSHeprus. KuHeTHdeckas W IOTEHLMAIbHAs DJHEPIUs.
[IpeBpaiienrie OJHOTO BHAAa MEXAHUYECKOW OSHEpPruu B ApYyroil. 3akoH
COXpPAaHEHUS DHEPIUHU B MEXAHHKE.

Jemoncmpayuu.

1. IIpuMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Omnpenenenue pabOThl CHJIBI TPEHHUS NMPU PABHOMEPHOM JBUKCHHUH

T€JIa 110 TOPU3OHTAIBHOW ITOBEPXHOCTH.
2. HccnenoBaHue ycinoBUN paBHOBECHS pblYara.
3. Msmepenue KIIJl HaKIOHHOM TIOCKOCTH.

4. M3yueHue 3aKOHA COXPAHEHHS] MEXaHUYECKOM SHEPTUHU.
8 KUIACC

Pa3zneu 6. TerioBbie ABJICHUS.

OCHOBHbBIE€ MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKON TEOpUH CTPOCHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJI. ONbIThI, OATBEPKAAOLINE
OCHOBHBIE TTOJIOKEHHSI MOJIEKYJISIPHOKUHETUUECKON TEOPUH.

Mopenu TBEPIOTO, >KUAKOTO M Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObSICHEHNE CBOWCTB ra3oB, KUIKOCTEH
U TBEPHBIX TEJI HA OCHOBE MOJIOXKEHUM MOJIEKYJISIPHO-KUHETUUYECKON TEOpHH.
CMmaunBaHU€ U KaWJUISIPHBIE sIBJICHUS. TemIoBoe pacliupeHue U CKaThe.

Temneparypa. CBsi3b TeMHOepaTypbl CO CKOPOCTHIO TEIJIOBOTO JIBHXKCHUS
gactull. Buytpenuss sHeprus. CrnocoObl M3MEHEHHs] BHYTPEHHEH JHEPrHUU:
Terionepeaaya M COBEpIIeHWEe  paboThl.  Buapl  Temomnepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3TyUCHHUE.

KonmdecTBo TemnoTel. Y aenbHas TeII0EMKOCTh BelecTBa. TermioooMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro OanaHca. I[lnaBienue wu
OTBEPAEBAHUE KPUCTAIUIMYECKUX BEIIECTB. YJeiIbHas TEIUIOTa ILIaBJICHMUS.



[TapooOpazoBanue u koHaeHcanus. Vcnapenue. Kunenue. YnenpHas Temiora
napooOpa3oBaHusi. 3aBHCHUMOCTb TEMIIEPATypbl KHUIIEHHUS OT aTMOC(HEPHOro
JABJICHMUS.

BnaxunocTts Bo3myXa.

OHeprust TOIIMBA. Y AeJIbHAS TEIUIOTa CTOPAHMSL.

[Mpunnuner padotsl TermoBbix nsurateneit KIIJ[ temmoBoro nBuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEBI.

3aKOH COXpaHEHMs U MPEBPALLEHUS SHEPTUU B TEIIOBBIX IPOLIECCAX.

Jemoncmpayuu.

1.
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10.
11.
12.
13.

Habmtonenne O6poyHOBCKOTO IBUXKEHUSI.

Hab6monenue nuddysum.

HaGnronenue siBneHnii cMauyMBaHUS U KaWLUISIPHBIX SBJICHUN.
HaGnronenue TemioBoro pacmmpeHus Ted.

V3meHenune naBieHus ra3a Ipu U3MEHEHUH 00bEMa U HarpeBaHUU WITU
OXJIAXKIEHUH.

[IpaBuiia u3MepeHus TeMIepaTyphl.

Bune! Tertonepenauu.

OxmaxaeHue mpu COBEPIIICHUH PadOTHI.

HarpeBanue npu coBepiiieHuu pab0OThl BHEIITHUMHE CHIIAMU.
CpaBHEHUE TEIUIOEMKOCTEN PA3TUYHBIX BEIIECTB.
HaOmronenne kumenus.

Ha6nronenue noctossHCTBa TeMIepaTyphl IPH TUIABJICHUU.
Moenu TeIUIOBBIX JIBUTATEIICH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

9.

10.
11.
12.
13.

OmnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHHUSL.
OnpITHI IO BRIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpIThl O HAOJIOICHHUIO TEIUIOBOTO PACIIMPEHMS ra30B, )KUIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBleHUs BO3yXa B OaJUIOHE IIPHIIA.

OneITHI, AEMOHCTPUPYIOIIME 3aBHCHUMOCTh JIaBJIEHHUS BO3AyXa OT €r0
00BbEMa 1 HarpeBaHUS WM OXJIAXKICHHUS.

[IpoBepka rumoOTE3Bl JIMHEHHOM 3aBHCUMOCTH JUIMHBI CTOJOMKA
KHUJKOCTU B TEPMOMETPUYECKOM TPYOKE OT TEMIIEPATYPHI.
HabGmtonenne m3MeHeHUs: BHYTPEHHEH SHEPrUU Tela B pe3ysbTare
TeIuIonepeayu U padoThl BHEIIHUX CHIL.

HccnenoBanue sBICHUS TEIUIOOOMEHA MPU CMEUIMBAHUHM XOJOIHOW U
ropsi4eu BOJBI.

OnpeneneHue KOJIMYECTBA TEIUIOTHI, IOJYYEHHOrO BOJOM MpHU
TEIUI00OMEHE C HarpeThIM METAJUIMYECKUM IIHIIUHIPOM.

OnpeneneHue yieapHON TEIIOEMKOCTH BEILIECTBA.

HccenenoBanne npouecca UCIapeHus.

OnpeneneHne OTHOCUTEIBHOM BIIAKHOCTH BO3/yXa.

OmnpeneneHue y1eapHOM TEIIOTHI IJIaBIEHUS JIb/IA.

Pa3znen 7. DinekTpuyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Ten. /[Ba poaa snekTpuyeckux 3apsuoB. Bzanmoneicteue
3apsOKEeHHbIX Tel. 3akoH KynoHa (3aBUCMMOCTh CHIIBI B3aUMOJEUCTBUS
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsII0B U PACCTOSHUS MEX]Y TEJIaAMH).

Onextpuueckoe noie. Hanpsoxk€HHOCTh 3nekTpudeckoro mnois. [IpuHoumn
CYHNEPIIO3ULINH dJEKTPUUECKUX MOJIEN (Ha KAYECTBEHHOM YPOBHE).



Hocurenu sneKTpuyeckux 3apsioB. JIEMEHTAPHBIA  AJIEKTPHUYECKUI
3apsan. Crtpoenue aroma. [IpoBOAHMKM U JUANEKTPUKHU. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsAa.

ONEeKTPUYECKU TOK. YCJIOBHUS CYIIECTBOBAHMS JIIEKTPHUUECKOTO TOKA.
M cTOYHUKM TOCTOSTHHOTO TOKa. JIEMCTBUSI 3JIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMUYECKOE, MATHUTHOE). DJIIEKTPUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

OnekTtpuueckas uenb. Cuiga Toka. OJIEKTPUUECKOE HANpPsKEHUE.
ConpoTuBIIEHHE NPOBOJHHUKA. YJIETbHOE CONPOTUBIIEHUE BEIIECTBA. 3aKOH
Oma g ywactka nenu. IlocnemoBarenpHOe M MHapajuIeNIbHOE COEAMHEHHE
IIPOBOJHUKOB.

Pabota ¥ MOIIHOCTH 3IEKTPUYECKOTO TOKa. 3akoH Jlxkoyms—Jlenna.
OJNeKTpUYecKue MLenu U TMOTPeOUTEeNu >SIEKTPUUECKOM BSHEpruu B OBITY.
KopoTkoe 3ambIkanue.

[loctostHHBIE MarHuThbl. B3anMOAEHCTBME MOCTOSHHBIX  MArHHUTOB.
MarnuTtHoe mnone. MarHuTHoe mojie 3eMid M €ro 3Ha4eHWe Ui >KM3HU Ha
3emute. OnbIT Opcrena. MarHuTHOE NOJIE 3JEKTPUUYECKOro Toka. [Ipumenenue
AIIEKTPOMAarHuTOB B TE€XHUKe. JleiiCTBME MAarHUTHOrO MOJISI HAa MPOBOJAHUK C
TOKOM. DNEeKTPOIBUTaTEIh ITIOCTOSTHHOT'O TOKA. Hcnonp3oBanue
AIIEKTPOJBUTATENEH B TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel ®Dapaznes. SIBieHHE 3JIEKTPOMAarHUTHOW MHAYKIMHU. [IpaBuio
Jlenma. DnextporeHeparop. CrnocoObl MOMyYeHHs] SJIEKTPUUYECKONW HSHEPrHUH.
DNEeKTPOCTAHIIMU HA BO30OHOBISIEMBIX HCTOUHUKAX YHEPTHH.

Jemoncmpayuu.

1. DneKkTpu3alus Tell.

2. JlBa poma 3JIEKTPUYECKHMX 3apsAA0B U B3aUMOJACHCTBHE 3apsyKEHHBIX

TEJ.

3. YCTpOWCTBO U IEUCTBUE IIEKTPOCKOIIA.

4. DJEKTpOCTaTUYECKash MHIYKLIMS.

5. 3aKOH COXpaHEHUs AIEKTPUUYECKUX 3apsI/IOB.

6. IIpOBOAHUMKYU W AUBIIEKTPUKHU.

7. MonennpoBaHH€e CUIIOBBIX JIMHUM AJIEKTPUYECKOTO TOJIA.

8. M CTOYHMKH MOCTOSHHOTO TOKA.

9. JleMCTBHSI JIIEKTPUYIECKOTO TOKA.

10. DIEKTPUYECKUNA TOK B JKUJKOCTH.

11. I'a30BbIl pa3psa.

12. I3MepeHne CUIIbl TOKa aMIIEPMETPOM.

13. I3MepeHne 31eKTPUUECKOr0 HapsKEHHSI BOIBTMETPOM.

14. Peoctar u MarasuH CONPOTUBIICHHM.

15. B3auMo1eicTBUE MTOCTOAHHBIX MArHUTOB.

16. MonenupoBaHue HEBO3MOKHOCTH Pa3IeIEHHUs MOJI0COB MAarHUTa.

17. MozenupoBaHre MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.

18. OnbIT Dpcrena.

19. MarHuTHOE 10JI€ TOKa. DJIEKTPOMArHHT.

20. JlelicTBHE€ MAarHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM.

21. DNEeKTPOJABUraTENb OCTOSSHHOTO TOKA.

22. MccnenoBanue sIBJICHUS 3J€KTPOMATHUTHON MHIYKLIMH.

23. OnbiTel Dapajes.

24. 3aBUCHMOCTb HAINpAaBJIECHUSA HHIYKIHOHHOTO TOKa OT YCJIOBUH €ro

BO3HUKHOBEHHUSI.
25. DNEKTPOreHEPATOP NOCTOSHHOTO TOKA.
Jlabopamopnsie pabomol u onvimol.



1. OmeITBl TO HAOMIOACHUIO DJICKTPHU3AIMU TeJl WHAYKIMEH | TpHU

COTIPUKOCHOBECHHH.

HccnenoBanne NEUCTBUS DJIEKTPUUECKOTO TIOJNS HA TMPOBOJHHUKU U

JIUDJICKTPUKH.

COopka 1 mpoBepka pabOThI EKTPUIECKOMN IIEMU TOCTOSHHOTO TOKA.

W3mepenne u peryaupoBaHue CHIbI TOKA.

W3mepenne u peryanpoBaHre HAMPsKEHNUS.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UAYIIETO YEPe3 PE3UCTop, OT

COTIPOTHUBJICHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

7. OTBITHI, JTEMOHCTPUPYIOIITUE 3aBUCUMOCTh AIIEKTPUIECKOTO
COTIPOTUBJICHUSI TPOBOAHUKA OT €T0 JJIMHBI, TUIOMIAAN IMOTIEPEUHOTO
CEUCHHUS U MaTepuana.

8. IlpoBepka mpaBuia CIOKEHHUS HANPSDKCHUH MPU TOCIICT0BATEIHHOM
COCTMHECHHH JIBYX PE3UCTOPOB.

9. ITlpoBepka mpaBwiia Il CHJIBI TOKA MPHU TMapaLICTLHOM COCIMHCHHUH
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PE3UCTOPOB.

10. OnpenenieHne  pabOTHl  3JEKTPUUYECKOTO TOKA, MAYLIETO 4Yepe3
pE3UCTOP.

11. OnpeenieHne MOIIHOCTHA 3JEKTPUYECKOr0 TOKA, BBIIEISIEMOM Ha
pe3ucTope.

12. MccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIYLIETO Y€pe3 JIaMIIOUKY, OT
HaIIpSDKEHMS HA HEW.

13. Onpenenenune KIIJ[ HarpeBaTens.

14. UccenoBanre MarHuTHOTO B3aUMOIEUCTBUS ITIOCTOSSHHBIX MarHUTOB.

15. U3ydeHne MarHuTHOTO IIOJISI TIOCTOSIHHBIX MArHATOB IIPpU  MX
00BEAMHEHUH U Pa3/ICICHUH.

16. MccienoBanne NEUCTBHSL  DJIEKTPUYECKOIO TOKA HA MAarHUTHYIO
CTPEJIKY.

17. OnBITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOJACHCTBUS
KATYIIKM C TOKOM M MAarHuTa OT CWJIbl TOKa M HANpaBJIECHUS TOKAa B
KATYyILKE.

18. I3ydyeHue nercTBHsI MAarHUTHOTO TIOJIS1 HA IPOBOAHUK C TOKOM.

19. KoHctpyupoBanue 1 uzydeHue paboThl 3JIEKTPOIBUTATES.

20. U3mepenue KIIJ1 a5exkTpoaBUraTtenbHOM yCTaHOBKH.

21. OOBITEl MO MCCIEAOBAHUIO SIBJICHHUS 3JIEKTPOMATHUTHON HMHIYKLIHH:
VICCIICJOBAHNE M3MEHEHMM 3HAYEHUs M HAIPABJICHHUS MHAYKLIMOHHOIO

TOKa.
9 KJIACC

Pa3znes 8. Mexannyeckue siBJ1eHUsI.

Mexanuueckoe JBrkeHue. MarepuanbHas Touyka. CucrtemMa oOTCYETa.
OTHOCHUTEIBHOCTh MEXaHWYECKOI'O JIBH)KEHHs. PaBHOMEpHOE MPAMOJUHEHHOE
nBrxeHue. HepaBHOMepHoe mpsMonuHEiiHoe aABwxkeHue. CpenHsas U
MTHOBEHHAs! CKOPOCTB Teja IPU HEPABHOMEPHOM JBHKECHUH.

Yckopenue. PaBHOycKOpeHHOE TpsIMOJIMHEHHOe aBmkeHue. CBOOOIHOE
nageHue. OnsIThl ['anunes.

PaBHOMepHOE nBMKEHME MO OKpYKHOCTH. [lepuon u yactora oOpamieHus.
JInneliHas u yrinoBas cKOpoCTH. LIeHTpocTpeMHUTENBHOE YCKOPEHHUE.

Ilepebii 3axkoH Herotona. Bropon 3axkoH Herotona. Tpernit 3akoH
Herorona. [IpuHnun cyneprno3unuu CHil.



Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: CHJla TPEHUSI CKOJIbKEHMS,
CuJia TPEHUS MOKOS, IPYTHUE BUIBI TPEHHUS.

Cuna TSDKECTHM M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJIHOTO
nageHus. JIpmwxenue maHet Bokpyr CousHua. [lepBas kocMuyeckas CKOPOCTb.
HesecomocTs u neperpysku.

PaBHoBecue maTepuanbHOM TOYKH. AOCOTIOTHO TBEPAOE  TEIO.
PaBHOBecue TBEpHOro Tena ¢ 3aKpeIIEHHOM OCBIO BpalleHUs. MOMEHT CHIIBIL.
LlenTp TsKECTH.

Umnynsc  Tena. M3meHenue wuMiynbca. HWMmynabC cuibl.  3aKOH
COXpaHEHU UMITYyJIbca. PeakTMBHOE ABMKEHHE.

Mexannueckass pabota u MourHocTh. Pabota cuil TsKeCTH, yNpyrocTH,
Tpenus. CBs3b 3Hepruu U padoTel. [loTeHnnanbHas SHEprus Tena, MOAHITOrO
HaJl TOBEPXHOCTBIO 3eMuM. lloTeHuumanpHas HHEpPrus CKAaTOW IPYKUHBIL.
Kunernueckas sHeprusi. TeopeMa 0 KUHETUYECKON IHEPIrUU. 3AKOH COXPAHECHUS
MEXaHWYECKON IHEPTUH.

Jemoncmpayuu.

1. HaOmroneHne MexaHMYECKOrO JBM)KEHMS Tela OTHOCHUTEIBHO Pa3HBIX
TEJ OTCUETA.

CpaBHeHHE MyTEH W TPACKTOPUHA JIBHKEHHSI OJHOTO M TOrO K€ Tena

OTHOCHUTENBHO PAa3HBIX TEJI OTCYETA.

W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUS.

HccnenoBanne Npu3HaKkOB PAaBHOYCKOPEHHOIO IBUKEHUS.

Habmronenne ABMKEHUS TeNa MO OKPY>KHOCTH.

Habnronenne mexaHW4YecKuX SBJICHUH, MPOUCXOMAAIIUX B CHCTEME

orcu€ra «Temexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBHKEHUU

OTHOCHUTENIbHO KabuHeTa (PU3UKH.

7. 3aBUCHMOCTb YCKOPEHUS T€Ja OT MAcChl Te€Jla U IEUCTBYIOIIEH HA HErO
CUJIBL.

8. HalGmroneHue paBeHCTBA CUJI MPU B3aUMOJICHCTBUHU TEIL.

9. M3meneHne Beca Tena nIpu YCKOPEHHOM JABUKECHHM.

10. [leperaua uMmysbca pyu B3aMMOJIEUCTBUU TEIL.

11. Ilpeobpa3zoBanusi 3HEPTUU MPHU B3aUMOICHCTBUU TEJL.

12. CoxpaHEeHHE UMITYJIbCA IPH HEYIIPYTOM B3aHUMOJEHCTBUH.

13. CoxpaHeHHE UMITYJIbCa IPU a0COTIOTHO YIPYTOM B3aUMOACHCTBHH.

14. HaGnrogeHre peakTUBHOTO JIBUYKEHUSI.

15. CoxpaHeHHe MEXaHUYECKOI 3HEepPTUu MpU CBOOOTHOM MaJACHUU.

16. CoXpaHeHHE MEXAaHUYECKOM OSHEpPruM IpU JBWXKEHHHM TeJa IOJ
JNEVUCTBUEM TPy KUHBI.

Jlabopamopnsie pabomol u onvimol.

1. KoncTpynpoBanue Tpakra 1l pa3roHa M JajJbHEUIIEr0 PABHOMEPHOIO
JBVKEHUS IIAPUKA WIH TEJIEKKU.

2. OrmpeneneHue CpeaHel CKOPOCTH CKOJIbXKEHHsI OpyCcKa WM JBHXKEHUS
HIapUKa [0 HAKJIOHHOU IJIOCKOCTH.

3. OmpeneneHne yCKOpPEHUs Tela MPU PaBHOYCKOPEHHOM JIBM)KEHUH IO
HAKJIOHHOU IIJIOCKOCTH.

4. HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JBYKEHUN 0€3 Ha4aIbHOW CKOPOCTH.

5. IlpoBepka rumore3bl: €CcaM NpPH PABHOYCKOPEHHOM JIBIKEHUH Oe3
HaYyaJbHOM CKOPOCTH IYTH OTHOCATCA KAaK psAJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOLIUE ITPOMEKYTKN BPEMEHU OJIMHAKOBBI.
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6. MccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXKEHUSI OT CHIIbI
HOPMAaJIbHOTO JaBJICHUS.
7. Omnpenenenve Ko3pGUIUEHTA TPEHUS CKOIbKESHHS.
OmnpeneneHue KECTKOCTU NPYKUHBI.
9. OmpeneneHnne pabOTHl CWIBI TPEHUS MPU PABHOMEPHOM JIBIKCHHH
TeJa 0 TOPU3OHTAIBHOM MOBEPXHOCTH.
10. Onpenenienne paboOTHl CHWIIBI yOPYrOCTH MPU TOABEME Tpy3a C
WCIIOJIb30BaHUEM HEMOJIBMYKHOTO U TTOJABUXKHOTO OJIOKOB.

11. I3ydenue 3aKoHa COXpaHEHUS] YHEPTHH.

Paznen 9. Mexanuveckue Kojie0aHNs U BOJHBI.

Konebatenbnoe nBmwxkenue. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHUU:
IIEPUOJ, YacTOTa, aMIUINTyJa. MareMaTu4ecKnid W NPYKUHHBIA MAasiTHUKH.
[IpeBparienre sHeprUn MpU KOJIEOATSITHLHOM JBUKEHUH.

3aryxaomue kojebanua. BwiHyxkneHHele  KkonebaHus.  Pe3zonaHc.
Mexannueckue BodHBL. CBONCTBA MEXaHMYECKUX BOJIH. [IpoponbHble U
nonepevyHbie BOJIHBL. [[TMHA BOJHBI W CKOPOCTh €€ pachpOoCTPaHEHHS.
MexaHnueckre BOJIHBI B TBEPJIOM TeJI€, CEHCMUUECKUE BOJIHBI.

3Byk. ['poMkocTh 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. MHpa3Byk u
yJIBTPa3BYK.

Jemoncmpayuu.

1. HabGmronenuwe kojebOaHUM TeN MO JACUCTBHUEM CHIIBI TSDKECTH W CHUIIBI
YIPYTOCTH.

Hab6nronenue xonebanmii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGnronenue BoIHYKIEHHBIX KOJICOAHMI 1 pe30HaHCA.
Pacnpoctpanenue npo10bHBIX U MOMEPEYHbIX BOJIH (Ha MOJIEIN).
HaGnronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI1 pE30HaHC.
JIaﬁopamoprte paodomul u onvimol.
1. OmpeneneHre dYacTOThl W TIEPHOJAa KOJEOAHWI MaTEeMaTHYECKOTO
MasiTHUKA.
2. OmpepneneHue 4aCTOThI U MEPUOJIA KOJICOAHUN MPYKUHHOTO MAasiTHUKA.
3. HccrmenoBanme 3aBUCHMOCTH TEepuoaa KOJIEOAHHW MOABEIICHHOTO K
HUTHU IPpy3a OT JJIUHBI HUTH.
4. VccnemoBanue 3aBUCHMOCTH TIEpHOJia KOJEOAHWN TIPYKHUHHOTO
MasiTHUKA OT MacChl rpy3a.
5. IlpoBepka HE3aBHCUMOCTH Mepuoja KoieOaHui rpysa, MOABEIIEHHOTO
K HUTH, OT MaCChI Ipy3a.
6. OmbBITBI, NEMOHCTPUPYIOIIME 3aBUCUMOCTh TIEpPHOJA KOJICOaHMIA
MPY>KMHHOTO MasiTHUKA OT MacChl IPpy3a U )KECTKOCTU MPYKUHBI.

7. V3MepeHue yCKOpeHUs: CBOOOHOTO MaJCHUS.

Pa3znes 10. DieKTpOMATrHUTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE TMOJe. DJIEKTPOMarHuTHble BOJHBI.  CBOMCTBa
aneKTpoMarHuTHeIX BOJH. [Ilkana snexkTpomMarHUTHBIX BOJH. Vcmosib3oBaHME
AIIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.

DnexkTpoMarHuTHas npupona ceeta. CKopocTh cBeTa. BoHOBBIE CBOMCTBA
CBeTa.

Jemoncmpayuu.

1. CBolicTBa 3JIEKTPOMarHUTHBHIX BOJIH.

2. BoOnHOBBIE CBONCTBA CBETA.

Jlabopamopnsie pabomul u onvimol.
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1. M3yudeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJH C MTOMOUIBI0 MOOMIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyaeBas  mogmenp  cBera.  Mcrounukm — cBera.  lIpsamonunerinoe
pactipoctpaHeHue cBeta. 3atmenuss Connua u Jlynel. OtpakeHue cBeTa.
[Tnockoe 3epkano. 3aKOH OTpaKeHHsI CBETA.

[Ipenomnenue ceera. 3akoH mpenomieHus cBeTa. llosiHoe BHyTpeHHee
oTpakeHue cBera. lcnosp30BaHME IOJIHOIO BHYTPEHHETO OTPAXKEHUS B
ONTHYECKUX CBETOBOJAX.

Jluaza. Xom nyuerr B smH3e. OnTudeckas cuctema ¢oToammapara,
MHUKpPOCKOIIa M TejlecKomna. ['7a3 kak ontuuyeckas cuctema. biM3opykocTs u
JAIbHO30PKOCTb.

Paznoxxenune Oemoro cera B cmektp. Ombitel Hetorona. Croxenue
CIEKTpaJbHBIX IBETOB. Jlucniepcust cBeTa.

Jlemoncmpayuu.

1. IlpsmonnHeNHOE pacIpOCTPaHEHHE CBETA.

2. OtpaxeHue cBerta.

3. [lomyuyenue wu300pakeHW! B IUIOCKOM, BOTHYTOM M BBIIMYKJIOM
3epKanax.

[Ipenomiienue ceera.

OnTU4ecKuii CBETOBO/.

Xon my4eil B coOuparoliei JIMH3e.

XOop Iy4yer B pacCEeMBAIOIIEH JINH3E.

[Tonmyyenune n300paxeHUi ¢ TOMOUIBIO JIUH3.

. Ilpuniun neiictBus ¢otoanmnapara, MUKPOCKOIIA U TEIECKOTA.

10. Monens riasa.

11. Paznoxenue 6en0ro cBera B CIEKTP.

12. Ilomyuyenue Oenoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnsie pabomol u onvimol.

1. HMccnenoBaHue 3aBUCUMOCTH yTjla OTPAKEHHsI CBETOBOIO JIyda OT yrja

naJeHusl.

2. W3yuenue xapakTepucTHK U300pakKeHUs MPEAMETa B IUIOCKOM 3€pKae.

3. HccnenoBanue 3aBUCHMOCTH YIJIa MPEJIOMJIEHUS CBETOBOIO JIyya OT

yTila TaJeHUsl Ha TPAHULE «BO3LYX—CTEKIION.

4. Ilomydyenue n300pakeHUI ¢ MOMOIIBIO COOMPAIOIIEH JTHH3BI.

5. OmpeneneHne  (POKYCHOTO  pPAacCTOSIHMSIT M ONTHYECKOW  CHJIBI

cobuparoieit TUH3HI.

6. OmNbITHI IO Pa3JI0KEHUIO OEJIOr0 CBETA B CIEKTD.

7. ONBITHI IO BOCHPHUITHIO LIBETA MPEIMETOB MPHU WX HAONIOIEHUU Yepe3

[[BETOBBIC (DUIIBTPHIL.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

OmnsiTel Pezepdopna u nnanerapHas mojens aroma. Mojaens atoma bopa.
Hcnyckanue u noraonieHre ceeta aroMoM. KBanTel. JInHedaTeie CIIEKTPHI.

PamnoaktuBHOCTE. Anbda, Oeta- u ramma-usnydeHus. CtpoeHue
aToMHOro  sigpa. HyknonHas  Momens  atomHoro — siapa.  M3ortombl.
PannoaktruBHbIe peBpaiienus. [lepuosa nomaypacnaga aTOMHBIX SLAEP.

SAnepHble peakMu. 3aKOHbI COXPAHEHUS 3apsA0BOr0 U MacCOBOTO YHCEIL.
OHeprust cBsi3u aTOMHBIX sAnep. CBs3b Macchl U 3HEpruu. Peakunu cuHTE3a U
nenenus saep. crounnku s3ueprun ConHLa v 3BE3I.

Snepnas sHepretuka. [IeMiCTBUS PaJMOAKTUBHBIX W3JIyYEHUU Ha YKUBBIC
OpraHU3MBbl.
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Jemoncmpayuu.

CrHeKTpbl U3Ty4YEHHs U MOTJIOLICHHUS.

CreKTpbl pa3IUYHbIX Fa30B.

CnexTtp Bogopoa.

Habmonenue TpekoB B kamepe BuibcoHa.

Pabota cuéTunka HOHM3UPYIOUINX U3TyUEHUI.

Peructpanus nznydeHus NpupoIHbIX MUHEPAJIOB U MPOJLYKTOB.

Jlaﬁopamopnbte paodomul u onvimol.

1. HaOmroneHue CIUIOMIHBIX U TUHEHYAThIX CIIEKTPOB U3TyUYEHUSI.

2. HccrnenoBanue TPEKOB: U3MEPEHHE SHEPIMHU YACTHUIIBI IO TOPMO3ZHOMY

nyTu (1o poTorpadusim).

3. W3mepenue paanoakTuBHOTO (OHA.

IToBTOPHUTEIBHO-0000 1AM MOAYTb.

[ToBTOpHUTENBEHO-00001IAIOIIIN I MOAYJb MpeHa3HAYEH JUTS
CHUCTeMaTHU3allMM U O00O0OIIeHHS TPEAMETHOTO COJEpP)KaHWA U OMbITa
JEeSITeNIbHOCTH, MPUOOPETEHHOTO MPU M3YYEHUU BCETO Kypca (U3MKH, a TAKKe
JUIA TIOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHy MO (hM3HKE s
00y4aromuxcsi, BHIOPABIINX 3TOT yUeOHBIN IPeaIMET.

[Ipn u3ydeHHH AAHHOTO MOAYJS PEATU3YIOTCS U CHUCTEMATHU3UPYIOTCS
BUJBl JIEATENBHOCTH, HA OCHOBE KOTOPBIX OOECNeuYnBaeTcs IOCTHXKEHUE
OPEIMETHBIX W METaNpeIMETHBIX IUIAaHUPYEMBIX PE3yJIbTaTOB OOyYEHMS,
dbopMupyeTcsi eCTeCTBEHHOHAay4YHasi TPAMOTHOCTh: OCBOEHUE HAYYHBIX METOJIOB
UCCIICIOBAHMSI SIBJICHUN MPUPOBI U TEXHUKH, OBJIAZICHUE YMEHUSIMHU OOBSICHATH
dusnyeckue sBIEHUS, TPUMEHSS MOJyUYEHHbIC 3HAHMS, pellaTh 3a7aud, B TOM
YHUCJIE KAUECTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIIMNIHANBHO  JEATEIBLHOCTHBIM  XapakTep  JAaHHOrO  paszena
peanuzyeTcs 3a CUET TOro, YTO OO0YUaIOIIHeCs BHIMOMHIIOT 3aJaHusl, B KOTOPBIX
UM IIpeJiaraeTcs:

Ha OCHOBE IMOJIYYCHHBIX 3HAHHUI pacro3HaBaTh U HAY4YHO OOBSACHATH
busnyeckue sBICHUS B OKPY>KAIOLIEH MPUPOJIEe U MOBCEAHEBHOMN KU3HH;

UCTIOJIb30BaTh HAYYHbIE METOJbl UCCIIECAOBAHUS (DPU3MUECKHUX SIBICHHI, B
TOM YHCJIE JJI IPOBEPKU THIOTE3 U MOTYYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSCHATH Hay4YHbIE OCHOBBI HanOoyiee Ba)KHBIX JOCTHIKEHHUNH COBPEMEHHBIX
TEXHOJIOTUW, HAmpUMEpP, NPAKTUYECKOTO  HMCIHOJb30BaHUS  Pa3IMYHBIX
VCTOYHHUKOB SHEPIMM HAa OCHOBE 3aKOHA NPEBPAILEHUS U COXPAaHEHHS BCEX
W3BECTHBIX BUJIOB SHEPTHUU.

QU AW e



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHU A

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOTO 00mero o0pa3oBaHUs

HAMpPaBJICHO Ha JOCTIKEHUE JIMYHOCTHBIX, METANPEIMETHBIX WU TPEAMETHBIX
o0pa30BaTeNbHBIX PE3YIbTATOB.

B pesynbrare wu3yuyeHus GuU3MKM Ha YPOBHE OCHOBHOIO OOILEro

oOpazoBanmsi y oOydaromierocss OyayT cOOpPMHUPOBAHBI  CIEIYIONINE
JMYHOCTHBIE PE3yJIbTaThl B YACTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA S

— TMpOSIBJICHUE HWHTEpEca K MCTOPUM U COBPEMEHHOMY COCTOSHUIO
POCCHIICKOM (PM3NUECKON HAYKH;

— [IEHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM POCCHICKUX yUEHBIX-(U3UKOB;
2) rpasKaIaHCKOro0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K AaKTHBHOMY YYacTHIO B O0OCYXIE€HUU OOIIECTBEHHO
3HaYUMBIX M O3TUYECKUX MpoOJeM, CBSI3aHHBIX C MPAKTHUYECKUM
MPUMEHEHHUEM JOCTHKEHUN (DU3HUKY;

— OCO3HaHHE BAXXHOCTH MOPAJbHO-3TUYECKHX MPUHLHUIIOB B JIEATEIbHOCTH
YUYEHOIO;

3) 3CTETHYECKOr0 BOCTIUTAHUSA:

— BOCTIPUATHE ICTETUYECKUX KAaueCTB (PU3NUECKON HAYKHU: €€ TapMOHUYHOTO
MIOCTPOEHUS, CTPOIOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 MIO3HAHMS

— OCO3HaHHE IEHHOCTH (PU3MUECKON HAyKH KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSA  MHUpPA, OCHOBBl  Pa3BUTHS  TEXHOJIOTHH,  BaKHEUILIEU
COCTABJIAIOIIEN KyJIbTYPBHI;

— pa3BUTHE HAy4YHOU JIF0O03HATEIBHOCTH, MHTEpECa K HCCIIEeI0BATENbCKON
NEeSTENbHOCTH;

5) ¢dopvmupoBanus KyJbLTYpPbl 310POBbS M 3MOLHUOHAJIBLHOIO
OJ1aromoJry4ms:

— OCO3HAHME IIEHHOCTH Oe30macHoro oOpa3a KH3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BaXXHOCTU IMpaBuil O€30MacHOr0 MOBEICHHUS Ha
TpaHCIIOPTE, HA JOPOTax, C AIEKTPUUECKUM U TEIUIOBBIM 00OPYJIOBaHHEM B
JOMAILIHUX YCIIOBUSX;

— c(hOpMUPOBAHHOCTh HaBbIKa pe(IeKCHU, MPU3HAHHWE CBOETO MpaBa Ha
OLIMOKY U TAKOTO K€ IpaBa y APYroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

— AaKTUBHOE y4YacTHE B PELICHUM NPAKTUYECKHUX 3aJad (B paMKax CEMBH,
oOpa30oBaTenbHOM OpraHW3alud, TOpOAa, Kpas) TEXHOJOTHYECKOW W
COLIMAJbHON HANpPABIEHHOCTH, TPEOYIOIIHUX B TOM 4YHCIEe U (PU3MUYECKUX
3HAHUU;

— UHTEpeC K MPAKTHUECKOMY U3YUYEHHIO PO ecCcHil, CBI3aHHBIX ¢ (PU3UKOIL;
7) 3K0JI0THYe€CKOTr0 BOCIIMTAHUSA:

— OpUEHTAIMs Ha NMpUMEHeHue (U3MYECKUX 3HAHUU JJI PEeIICHUs 3a/1a4 B
o0acTi OKpY’Kalolled Ccpenbl, IUNIAaHWPOBAHUSA TOCTYNKOB M OLEHKH HX
BO3MO>KHBIX ITOCIEACTBUAN I OKPYKAIOIIEH CPEJIbI;

— OCO3HAHUE MI00ATBHOTO XapaKTepa SKOJOTHUYEeCKUX MpoOIeM U myTen ux
pELICHMS;

8) apanTanum K U3MEHAIMMCS YCJIOBUAM COUMAIBHON U NMPUPOIHOMI
cpeabl:



- HOTpC6HOCTB BO BBaHMOHeﬁCTBHH P BBIITOJIHCHHUHN I/ICCJ'ICI[OBEIHI/Iﬁ n
IIPOCKTOB (1)I/IBI/I‘ICCKOI\/'I HarpaBJICHHOCTH, OTKPBITOCTb OIILITY W 3HAHWAM

APYTuX;

e — IOBBIUIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Ye€pe3 MNPaKTUUYECKYIO
NESTENbHOCTB;

e — TOTPeOHOCT, B (OPMUPOBAHMU HOBBIX 3HAHUM, B TOM YHUCIE
GbopMyTMUpPOBaTh HJEH, TOHSATHSA, TUMOTE3bl O (PU3NUYECKUX OOBEKTaX W
SIBJICHUSIX;

e — OCO3HaHHWE ACHUIUTOB COOCTBEHHBIX 3HAHUW WU KOMIIETEHTHOCTEH B
o0nactu (HU3HKHY;

e — IUIAHUPOBAHHUE CBOETO Pa3BUTUSI B MPUOOPETEHUM HOBBIX (PUIUUECKHUX
3HAHMI;

e — CTPEMJICHUE aHAIM3HPOBATh M BBIABIATH B3aUMOCBSA3U PHUPOIBI,
oOmiecTBa ¥ 3KOHOMHUKHM, B TOM YHCJE€ C HCHOJb30BAaHUEM (DU3HUECKUX
3HAHUU;

e — OIICHKAa CBOMX JCHCTBUM C Y4ETOM BIMSAHHS HA OKPYXKAIIIYIO Cpeny,

BO3MOJKHBIX TJI00ATBHBIX MOCIIEACTBUM.
METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrate OCBOCHHMS MporpamMmbl Mo (QU3MKE Ha YPOBHE OCHOBHOTO
obmero  oOpa3oBanusi y  oOydaromerocs  OyayT — chOpMHUPOBaHbI
MeTanpeAMeTHbIe pe3yJabTaThl, BKJTIOYAFOIIUE NI03HABATEJIbHEIC
yYHHUBEpCAJIbHbIE y4YeOHbIe JCUCTBUS, KOMMYHHKATHBHBIC YHUBEPCAJIbHBIC
y4eOHbIe ICHCTBHS, PEryIATUBHBIC YHUBEPCAbHBIC YUeOHBIC ICHCTBUS.

ITo3HaBaTeJbHbIC YHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBUSA

ba3oBble Joruyeckue 1eMCTBUA:

e BBIIBIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA OOBEKTOB
(ssBIEHUI);

e YCTaHABIWBATh CYIIECTBCHHBIN MPU3HAK KIACCU(DUKAIMKA, OCHOBAHMUSI
JUTst 000OIIEHUST U CPABHEHUS;

e BBIIBJIATh 3aKOHOMEPHOCTH M TIPOTUBOPEYHMS B PaCCMAaTPUBAEMBIX
dakTax, AAaHHBIX W HAOMIOACHUSIX, OTHOCSIIMXCS K (HU3UIECKUM
SIBJICHUSIM;

e BBIIBJIATh MPUUUHHO-CIICJCTBEHHBIC CBS3H MPU M3YUYEHUN (HU3UIECKUX
SBJICHMA W TPOIECCOB, JeJaTh BBIBOJBI C  HCIOJIb30BAaHUEM
JNEAYKTUBHBIX U WHIYKTUBHBIX YMO3AKITIOYEHUH, BBIIBUTATh TUIIOTE3bI
0 B3aUMOCBSI35X (PM3MUECKUX BEJINYNH;

e CaMOCTOSITENILHO BBIOMpATh CcHOCO0 pemieHus y4eOHOH (u3mueckon
3a/auu (CpaBHEHUE HECKOJIbKUX BApUAHTOB PEIIEHUs, BHIOOpP Hanboiee
MOIXOJISIIETO ¢ YIETOM CAMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBble ucciienoBare/ibCKue AeiicTBUS:

e WCIONB30BATh BOMPOCHI KaK  HCCIEAOBATEIILCKUN  MHCTPYMEHT
ITO3HAHUS,;

e TMPOBOJWUTH MO CAMOCTOSITEIHHO COCTABJICHHOMY TIUJIaHY  OIIBIT,
HECJIOKHBIN (U3NYECKUN HKCIEPUMEHT, HEOOJbIIOE HCCIIECOBAHNE
(U3HUECKOTO SIBJICHHUS;

e OICHWBATh HAa TMPUMEHHUMOCTh U JOCTOBEPHOCTh HH(POPMAIIHIO,
MIOJTYYCHHYIO B XOJI€ CCIICIOBAHUS WU KCIIEPUMEHTA;



CaMOCTOSATENbHO  (popMynHMpoBaTh  O0OOIIEHHUS ¥  BBIBOABI  TIO
pe3ynbTaTaM NpoBeAEHHOTO HAOIIOICHMSI, ONIBITA, UCCIICIOBAHUS;
MPOTHO3UPOBATh BO3MOXKHOE JajbHEHIIee pa3BUTHE (U3HUIECCKUX
MPOIIECCOB, a TAKXKE BBIIBUTATh MPEANOJIOKEHUS 00 WX Pa3BUTHH B
HOBBIX yCJIOBUSX U KOHTEKCTaX.

Padora ¢ nndopmanueii:

NPUMEHATH Pa3IMYHbIE METObl, HHCTPYMEHTHI U 3alpOChl MPHU IMOUCKE
U 0TOOpe MHPOPMAIIUHU WIN JAaHHBIX C YYETOM MPEIIOKEHHON yueOHOH
dbusnueckoii 3a1a4u;

aHaJIM3UPOBATb, CHUCTEMAaTHU3UPOBATh u UHTEPIPETUPOBATH
uHGOPMAIIMIO PA3IMYHBIX BUAOB U (POPM MPEICTaBICHHUS;
CaMOCTOSITENIbHO BBIOMpaTh ONTUMANbHYIO (OpMYy MPEICTABICHUS
uHbOpMaAllMd W WJUTIOCTPUPOBATH pelIaeMble 3aJayd HECIOKHBIMU
CXeMaMH, AuarpaMMaMu, HHOU rpaUKON U X KOMOMHALIUAMH.

KoMMyHHMKATHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeCTBHSA:

B X0JIe 00CyX/IeHus1 yueOHOro MaTepuaia, pe3ylbTaToB J1a00paTOPHBIX
paboOT M MPOEKTOB 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOi
TEMbl M BBICKAa3bIBATh WJEW, HAIICJICHHbIE HA pEIICHUE 3aJa4d U
noi/Iep kaHue 0JaroKenareIbHOCTH OOIIECHUS;

COTIOCTABJIATh CBOM CYXACHHUS C CYXICHUSIMHU JPYTUX YYaCTHUKOB
Jranora, oOOHapyKUBaTh pa3IU4KMe U CXOACTBO MO3UIIHIA;

BBIpaXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MHCbMEHHBIX TEKCTaX;
nyOJIMYHO TMPEACTABIATH PE3yJbTaThl BBINOJHEHHOTO (DU3UYECKOTO
OmnbITa (IKCIIEPUMEHTA, UCCIIEOBAHUS, IPOEKTA);

NOHMMAaTh U  HCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
WHAMBHUIyaJIbHOM pabOThl TpPH PEIICHWH KOHKPETHOHM (u3mueckoin
poOJIeMBl;

OPUHAMATh UEIH COBMECTHOW JESITENbHOCTH, OPraHU30BBIBATH
NEUCTBUAA N0 €€ JOCTHIKEHUIO: paclpeleisiTh poyik, OOCYyXAaTh
MPOIIECCHl W PE3yJIbTaThl COBMECTHOW pPabOThI, 00001aTe MHEHUS
HECKOJIbKUX JIFOCH;

BBIMOJIHATH CBOIO YacTh pPalbOThI, TOCTHrasi KaueCTBEHHOTO pe3ysbTara
[0 CBOEMY HANpaBJICHHUIO U KOOPAMHUPYSI CBOM NEHCTBUS C APYTUMU
YJIeHaMU KOMaH/Ibl;

OLICHHMBATh KayeCTBO CBOETO BKJIaJa B OOIIMNA MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO CPOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSL.

PerynsiTuBHBIE YHMBepcaJbHbIe YueOHbIe 1eiiCTBUA

Camoopranusanus:

BBUIBJISITH MPOOJIEMBI B JKM3HEHHBIX M Y4YEOHBIX CHUTYyaIUsX,
TpeOYyIOMMX A pelIeHUs] PU3NYESCKUX 3HAHUIA;

OPUEHTHPOBATHCS B PA3NIUYHBIX TMOAXOJaX MPHUHIATHS PpEIICHUN
(MHOUBUYaJIbHOE, MPUHATHE PEUICHHs B TPYIIE, NPUHATHE PEIIeHUN
rpynmoin);

CaMOCTOSITENIbHO COCTABJIATH AJITOPUTM pelIeHHs (pU3nuecKor 3agauu
WIN IUIaHa HCCJIEeNOBaHUS C YYETOM UMEIOUIMXCA PECYypCoB U
COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTUpPOBaTh IMpejaracMbie
BAPUAHTBI PELICHUN;

JieNiaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOHL, AMOIUOHAJILHbINA HHTEJLJIEKT:



JaBaTh AaJCKBAaTHYI0 OLEHKY CHUTyallud U Ipeiararb IulaH e€
VU3MEHEHHS;

OOBSCHATh TMPUYUHBI JOCTHXKEHHUA (HEJAOCTHXKEHHS) pE3YyJIbTaTOB
NesITeNIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTBH KOPPEKTHUBBI B I€ATEILHOCTH (B TOM YHCJIE B XOJ BBINOJIHEHUS
(GU3NYECKOro HCCIEAOBAaHUSA WM TMPOEKTa) Ha OCHOBE HOBBIX
00CTOATENbCTB, U3MEHUBIIMXCS CUTYallMd, YCTAHOBJIEHHBIX OIIUOOK,
BO3HUKILINX TPYIHOCTEW;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa LEIN U YCIOBUSIM;

CTaBUTh Ce€0S HAa MECTO JPYroro 4ejJoBE€Ka B XOJE€ Ccropa WIn
JUCKYCCUM Ha HAy4YHyl0 TeMy, IIOHMMaTb MOTHUBBI, HAMEPEHUSA U
JIOTUKY JIpyTOro;

npu3HaBaTh CBOE MPABO Ha OLIMOKY MpHU pelieHUuH (GU3NYECKUX 3a7ad
WJIU B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyudenuss B 7 Kjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIMXCS YMEHU:

UCTONb30BaTh TMOHATUA: (U3MYECKHEe U XUMUYECKUE SIBICHMS,
HaOJI0IeHNE, SKCIIEPUMEHT, MOJEIb, TUIIOTE3a, EAUHUIBI (PU3NUIECKIX
BEJIMYWH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE,
KHUJIKOE, Ta3000pa3HOE), MEXaHMYECKOE JBIKEHHE (paBHOMEpPHOE,
HEpaBHOMEPHOE, MPSIMOJIUHEIHOE), TPACKTOPHsI, PaBHOIACHCTBYIOIIAs
cuna, gedpopmanus  (ympyras, —IUTacTH4YecKas), HEBECOMOCTh,
COOOIIAIOIIUECS COCYIbI;

paznuuath saBieHus (audQys3us, TEIIOBOE JBWKEHHE YaCTHUIL
BEIIECTBA, PABHOMEPHOE [BUKEHHE, HEPaBHOMEPHOE JBUKECHHE,
UHEpLMs, B3aUMOJEHCTBUE TeJl, paBHOBECHE TBEPIBIX Tl C
3aKpeIUIEHHONM OCBhIO BpallleHWs, Iepefaya JaBi€HUsS TBEPIABIMU
TeNaMHy, XHUAKOCTSAMU W Ta3aMH, aTtMoc(hepHOe AaBlIeHUE, IUIaBaHHE
TEJN, TMPEBpAIllCHUsT MEXaHMYEeCKOW SHEpPruv) MO ONHUCAHUI0 HX
XapaKTepHBIX CBOWCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOLIUX
JTaHHOE (PU3NYECKOE SBIICHUE;

pacrmo3HaBaTh NPOSBICHUE W3YUYEHHBIX (PU3UUYECKUX SBICHHM B
OKpY’XarolleM MHpE, B TOM 4YHciie (U3HUECKHUE SIBICHHUA B MPUPOJIE:
IPUMEPHI JBIKEHUS C PA3TUYHBIMU CKOPOCTSIMH B KMBOW M HEXHMBOU
npupojie, OEHCTBUE CWJIBI TPEHHUS B MPUPOJIE U TEXHUKE, BIIHUSIHUE
aTMOC(EpHOro JaBIICHUS HA )KUBOW OPTaHU3M, IUIABaHHUE PHIO, pblYaru
B Telie 4YeNOBEeKa, MPU 3TOM MEPEeBOAUTH MPAKTHUUECKYIO 3a1adyy B
y4eOHYI0, BBIJIENSTh CYIIECTBEHHbIE CBONCTBA (MPU3HAKHI) (PUINIECKUX
SIBJICHUM;

OMUCHIBATh HW3YYCHHbIE CBOMCTBA Tel MU (U3HUECKHE SBICHMS,
UCTIONB3ysl (U3NYECKUE BEIWYMHBI (Macca, O00bEM, IUIOTHOCTH
BEIIECTBA, BpeMs, IyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIA YIIPYTOCTH,
CWJIa TSDKECTH, BEC Tela, CHia TpeHus, JaBjeHue (TBEPAOro Tena,
XKHUJIKOCTH, Tra3a), BBITAJKMUBAIOIIAs CHJIa, MeXaHudeckas paboTa,
MOII[HOCTb, IJIEYO CHJIBI, MOMEHT CHJbl, KO3((UIHMEHT MOJIE3HOTO
JeMCTBHUSI MEXaHU3MOB, KHHETUYECKasl U IOTEHIMAIbHAS SHEPTUs), IPU
OMHCAaHUU MPABUWIBHO TPAKTOBATh (PU3NYECKUN CMBICI HCIOJIb3YEMbIX
BEJIMYMH, WX OOO3HAYeHUS U €AUHULBI (U3MUECKUX BEJINYHH,



HaXOAUTh (DOPMYIIBI, CBSI3bIBAIOIINE JaHHYIO (DU3HUECKYIO BEJIHMUUHY C
JIPYTMMH BEJIMYMHAMHU, CTPOUTH IpapUKU HM3yUYEHHBIX 3aBUCUMOCTEH
(bu3HUeCKNX BEINYNH;

XapaKTepu30BaTh CBOMCTBa Tel, (DU3MUYECKHUE SIBICHUS U TPOIIECCHI,
UCIIOJIb3Yysl TMPaBHUJIA CIIOKEHUS CWI (BOOJb OJHOM NPSMOii), 3aKOH
I'yka, 3akon Ilackais, 3akoH ApxuMmena, IpaBUIO PABHOBECHUS pblUara
(610Ka), «3070TOE TMPaBUIO» MEXAaHUKH, 3aKOH COXPaHEHUs
MEXaHUYECKOM SHEPruu, MpU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3alMChIBaTh €r0 MaTEMAaTUYECKOE BbIPAKEHNUE;

OOBSCHATH (PU3MUECKHE SIBICHUS, MPOLECCHl U CBOMCTBA TEN, B TOM
YuCclI€ W B KOHTEKCTE CHUTyallMil MNPaKTUKOOPUEHTUPOBAHHOIO
XapakTepa: BBIABIATh NPUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH
oOBsicHeHHe U3 1—2 JOorWYecKux IaroB ¢ OMOpoi Ha 1—2 M3ydeHHBIX
cBOMicTBa  (pu3MUECKUX  SBICHUH, (UINYECKUX  3aKOHA  WIU
3aKOHOMEPHOCTH;

pemarb pacy€THble 3a7aud B 1—2 neWCTBUS, WCIONb3YS 3aKOHBI H
dbopMmyIibl, cBsI3bIBatONINe (U3NYECKUE BETUYMHBI: HA OCHOBE aHAIN3a
YyCIOBHS  3aJa4d  3alUChIBaTh KpPaTKOE YyCIOBUE, IOJACTABIATH
¢u3nyeckue BETUYUHBI B (JOPMYIIBI U MPOBOJUTH PACUETHI, HAXOJIUTH
CIpaBOYHbIE JAHHBIE, HEOOXOAUMBIE NIl pEUIeHHs 3a/1ay, OLIEHUBATH
PEATMCTUYHOCTD MOTYYSHHON (PU3NYECKON BETUUHHBI;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO PELIUTh MPU MOMOIIU
¢u3nYecKuX METOAOB, B ONHCAaHUM HCCIEAOBAaHUS  BBLACIATH
MIPOBEPSIEMOE MPEINOIOKEHUE (runoresy), pas3nuyaTh 151
UHTEPIIPETUPOBATH MOJYUYEHHBIN pe3yJbTaT, HAXOAUTh OIIMOKU B XOJI€
OMbITA, JIeJIaTh BBIBOJBI [10 €TI0 PE3yJIbTATaM;

OPOBOAMUTH OMNBITHI IO HAOMIOJEHUIO (PU3UUYECKUX SIBICHUN WU
¢usznyeckux ~ CBOMCTB  Tem:  (GOpMyJIuUpOBaTh  MPOBEpsieMble
OPENONOKEeHUsI,  COOMpaTh  YCTAHOBKY W3  HIPEIIOKEHHOTO
000pyA0BaHus, 3aMUCHIBATh X0/ OIBITAa U (POPMYIHPOBATH BHIBOJBI;
BBIIOJIHATD MPSMBIE MU3MEPEHUST PACCTOSIHMS, BPEMEHH, MACChl TeEla,
o0bEMa, CHIBI M TEeMIepaTyphl C HCIOIb30BAHHEM AaHAJOTOBBIX U
upOBLIX NPHOOPOB, 3aMHCHIBATH TOKa3aHUS MPUOOPOB C YUYETOM
3aJJaHHOW aOCOTIOTHON MOTPEIIHOCTH U3MEPEHUH;

IPOBOAMTH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3NUECKON BEITMYUHBI
OT JAPYTOM C UCHOJIb30BAHUEM MPSAMBIX U3MEPEHHH (3aBUCUMOCTH MYTH
PaBHOMEPHO JBWXKYILEroCs Tela OT BPEMEHM ABWKEHUS TeJa, CHJIbI
TPEHUS CKOJIbKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEN
T€1 W HE3aBUCUMOCTH CWJIbl TPEHHsI OT ILUIOLIAIU COINPUKOCHOBEHUS
T€J, CWIbl YIPYTOCTU OT YJIMHEHUS NPYKUHbBI, BBITAJKUBAIOLIEN CUIIBI
OoT 00bEMa MOTPYKEHHON YaCTU Tela M OT IJIOTHOCTH KHUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Tella, OT TJIyOMHBI, Ha KOTOPYIO
NOTPY’KEHO TEJO, YCIOBHUN IJIABaHUS TEJI, YCIOBHI paBHOBECHUS pblUara
U OIOKOB), y4yacTBOBaTh B IUIAHMPOBAHMM Y4YEOHOTO HCCIIEAOBAHUSA,
coOuparb  YCTAaHOBKY U BBINOJHATH  U3MEPEHHs,  CIeAys
OpeIOKEHHOMY IUIaHy, (UKCHPOBATh pE3yNbTaThl MOJTYYEHHOU
3aBHCUMOCTH (DPM3MYECKUX BEJIMYMH B BUJE MPEIJIOKEHHBIX TaOIUI U
rpaduKoB, AenaTh BIBOBI IO pe3yIbTaTaM HUCCIIEIOBaHMUS;

IPOBOANTH KOCBEHHbIE M3MEPEHHUs (PU3MUECKHX BETUYUH (TUIOTHOCTH
BEILECTBA KUIKOCTU W TBEPAOrO Tella, CUia TPEHHSI CKOJIbKEHHS,
JABJIEHUE BO3JyXa, BBITAIKMBAKOIIAs CHJIA, JCHCTByIOIIas Ha
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NOTPpYyXEHHOE B JKUIKOCTH TENO, KO3(PPHUIMEHT MOJE3HOTO NEeHCTBUS
IOPOCTBIX MEXaHHU3MOB), CJEAys MPEIJIOKEHHOW HHCTPYKIHMH: TIpU
BBIMOJIHEHUH U3MEPEHUN cOOMpaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUEHNE UCKOMOW BEJTMYHHBI;

coOmofaTh TMpaBWia TEXHUKH Oe30macHOCTH mpu  pabore ¢
71a00paTOPHBIM 000PYAOBAHHUEM;

yKa3bIBaTh MPUHIUIBI AEUCTBUSA TPUOOPOB U TEXHUYECKUX YCTPOMUCTB:
BEChl, TEPMOMETP, ITUHAMOMETpP, COOOIIAIOLIUECS] COCYbl, OapoMeTp,
pbIyar, NOJBMKHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS TJIOCKOCTD;
XapaKTepu30BaTh MPUHIUIBI JIEHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM Ha WX ONHUCaHHs (B TOM YHUCIE:
HNOJIIUITHUKY, YCTPOHCTBO BOJOMPOBOJA, THIPABIUYECKUN TIpecc,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, ApEOMETP), HCIOJb3Ys
3HaHUS O CBOWCTBAX (UBWYECKUX SIBICHUA U HEOOXOIUMBIE
¢u3nyeckue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJAUTH MpUMEpHl  (HaXoAWTh HHGOPMALKUIO O MpHUMEpax)
NPAaKTHYECKOTO MCTONb30BaHMs (PU3MUECKUX 3HAHWN B MOBCEIHEBHOU
KHU3HU 7151 oOecrieueHus: 0€30MacHOCTH MPHU 0OpalieHnu ¢ mpudopamu
U TEeXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHHS 3JOPOBBS U COONIOICHUS
HOPM 3KOJIOTUYECKOTO MOBEACHHS B OKPY>KaIOLIEH cpejie;
OCYIIECTBIISATh OTOOp HCTOYHUKOB uHPopManuu B HHTepHere B
COOTBETCTBUM C 3aJlaHHBIM TIIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCSA 3HAHUM M TYTEM CpaBHEHHUS DPA3NIMYHBIX HCTOYHUKOB
BBIIEATh HMHQOpPMAIMIO, KOTOpas SBISIETCS MPOTUBOPEUMBON WU
MOJKET OBITh HEIOCTOBEPHOM;

UCTOJb30BaTh MpPH  BHINOJHEHHMM Y4YEOHBIX  3aJaHUMl  HAy4YHO-
HOMYJISIPHYIO JIUTEpaTypy (PU3HMUECKOro COAEp)KaHUs, CIPaBOYHBIC
maTepuanbl, pecypchl cetu VHTepHer, BiageTb npUéMaMu
KOHCTIEKTUPOBaHUS TEKCTa, MpeolOpa3zoBaHus MH(OpMALMM U3 OJHOU
3HAKOBOM CHCTEMBI B JPYTYIO;

co3/1aBaTh COOCTBEHHbIE KpaTKHE MUCHMEHHBIE U YCTHBIE COOOIEHUs
Ha OCHOBE 2—3 MCTOYHUKOB UH(OpPMALIMU (PUINIECKOTO COACPKAHUS, B
TOM 4YHCJ€ MyOJWYHO JeNaTh KpaTKhe COOOIIEHHS O pe3yJbTaTax
OPOEKTOB WM y4eOHBIX HCCIEIOBaHW, NpPU OSTOM TIPaMOTHO
UCTIOJb30BaTh M3YUYCHHBIH TMOHATHUHHBIA ammapar Kypca (U3MKH,
COTIPOBOXAATh BBICTYIIJICHHE MPE3EHTAIINEH;

IpU BBIMOJTHEHUH YYEOHBIX MPOEKTOB M MCCIEIOBAHHUM paclpeaeisiTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABICHHBIMH 3aJa4aMH,
CIeIUTh 3a BBHINOJHEHHEM IUIaHa JIEHCTBUM, a/leKBaTHO OIIEHHWBATH
COOCTBEHHBI BKJIaJ B JI€ATEJIbHOCTh TPYMIbI, BBICTPAUBAThH
KOMMYHHUKATHUBHOE B3aMMOJICHCTBHE, yUNUTHIBAsi MHEHUE OKPYKAIOIIHX.
KOHI[y oOydeHusi B 8 KJjacce mpeaMeTHbIE pe3ysibTaTbl Ha 0a30BOM

YPOBHE JOJKHBI OTpaxaTh CPOPMHUPOBAHHOCTD y 00YUAIOIIMXCS YMEHUM:

WCIIONB30BaTh IIOHATHS: Macca M pasMepbl MOJIEKYJ, TEIIOBOE
JIBWKCHUE aTOMOB W MOJIEKYJ, arperaTHble COCTOSIHUS BEIIECTBA,
KPUCTAJUTMYECKUE U aMOp(HBIEC TeNa, HACBHIIICHHBIA 1 HEHACHIIIEHHBIN
nap, BJIAXHOCTb BO3JyXa, TEMIEPaTypa, BHYTPEHHsAS DJHEPIUs,
TEIUIOBOM  JBUIaTellb, DJJIEMEHTApHBIM  DJIEKTPUYECKUM  3apsn,
ANEKTPUYECKOE TI0JIE, IIPOBOJAHUKHA M JHUDJIEKTPUKH, IOCTOSHHBIN
AIEKTPUYECKUHN TOK, MArHUTHOE TT0JIE;



pasnuyarh SABJIEHUSA (TEIJIOBOE PACIIMPEHUE U CKATHE, TEIIonepeaaya,
TEIUIOBOE  PAaBHOBECHE, CMAauMBaHUE, KaNWULIPHbBIE  SBJICHMS,
UCIIapeHue, KOHJICHCALUs, IUIaBJICHUE, KpUCTaJUIN3alus
(oTBEpAEBaHUE), KUIEHWE, Temionepenaya (TEIIONPOBOAHOCTb,
KOHBEKLMS, U3TYyYEHUE), SJEKTPU3aLMsl TEJl, B3aUMOJCICTBUE 3aps0B,
JNENCTBUS AIEKTPUUECKOTO TOKa, KOPOTKOE 3aMbIKaHUE,
B3aMMOJIECTBUE MAarHUTOB, JE€HCTBHE MArHUTHOI'O MOJSI HA TPOBOJHUK
C TOKOM, DJJIEKTPOMarHuTHasT HMHIYKLUHS) 1O OMNHCAHUIO MX
XapaKTEPHbIX CBOICTB M Ha OCHOBE ONBITOB, JIEMOHCTPHUPYIOIIUX
JTaHHOE (PU3NYECKOE SBIICHUE;

pacrmo3HaBaTh NPOSBICHUE W3YUYEHHBIX (PU3UUYECKUX SBICHHM B
OKpY’XKaroIlleM MHpE, B TOM 4YHciie (PU3HUECKHUE SIBICHHUA B MPUPOJIE:
NOBEPXHOCTHOE HATSDKEHHE M KallWULIPHBIE SIBJIEHUS B MPUPOJE,
KpUCTaUibl B npupone, uznydeHue CoiHua, 3aMmep3aHue BOJOEMOB,
MOpcKue Opusbl, 00pa3oBaHWE pOCHI, TyMaHa, WHEs, CHera,
ANIEKTPUYECKHE SBICHUS B arMmocdepe, DIEeKTPUUYECTBO KHUBBIX
OpraHM3MOB, MAarHHUTHOE Tojie 3eMJH, Jpeilp TMOJICOB, pOJib
MarHUTHOTO TOJIA JUISl KU3HHU Ha 3emuie, MOJSPHOE CHSHUE, IPH 3TOM
NEPEeBOJUTh  MPAKTHYECKYI0 3aJadyy B  yueOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKH) (PU3NUECKUX SBIICHUN;
OMUCHIBATh HW3YYCHHbIE CBOMCTBA Tel M (U3HUECKHE SBICHMS,
UCTIONB3ysl  (U3NYECKUE BEIUYMHBI (TeMIeparypa, BHYTPEHHSA
JHEpPrus, KOJMYECTBO TEIUIOTHI, yJENbHas TEIUIOEMKOCTh BEIECTBA,
yAenbHas TEIUIoTa IJIaBJICHMS, YJENbHas TEeIUIoTa mapooOpa3oBaHMUs,
yaenbHas TEIUIoTa CropaHus TOIUIMBA, KOA()(UIMEHT MOJIEe3HOrOo
NEUCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTENIbHAs BJIAXXHOCTh BO3/yXa,
NEKTPUYECKUI 3apsl, Cuia TOKa, OJIIEKTPUYECKOE HaNpsKeHHE,
CONPOTUBJIEHUE NPOBOJHUKA, YIEIBHOE CONPOTHUBIIEHHE BEILECTBA,
paboTa ¥ MOIIHOCTH AJIEKTPUYECKOTO TOKA), MPU OMUCAHUU MPABUIBLHO
TPAaKTOBATh (PU3UUECKHI CMBICI UCTIOJIB3YEMBIX BEJIMUNH, 0003HAUCHUS
U €UHUIIBI (PU3UYECKUX BEJIUYUH, HAXOAUTh (DOPMYIIbI, CBA3BIBAIOIINE
JaHHYI0 (DU3MYECKYI0 BEIMYMHY C JPYTMMU BEIMYUHAMHU, CTPOUTH
rpaduKu U3y4yeHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEINYHH;
XapaKTepu30BaTh CBOMCTBa Tel, (DU3MUYECKHUE SIBICHUS U TPOIIECCHI,
MICIIOJIb3YsI OCHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOpUU
CTPOEHHS  BELIECTBA, NPHHIMI  CYNEepHo3uuuu  nojed  (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHHs 3apsjaa, 3akoH Oma as
y4acTKa 1enu, 3aKoH Jlxoynsa—JIeHna, 3akoH COXpaHeHusl SJHEPTUH, IIpU
TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3alHCHIBATh €0
MaTEMAaTUYECKOE BbIPAKEHNUE;

OOBSCHATh (PU3UYECKUE TMPOLIECCHl U CBOMCTBA TEJd, B TOM YHCIE U B
KOHTEKCT€  CHUTyalud  NPaKTUKOOPHEHTHPOBAHHOIO  XapakKTepa:
BBISIBJISITh IPUYMHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH 00bsCHEHUE 13 1-2
JIOTMYECKHX IIaroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PUBNUECKUX
SBJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THbe 3aJaud B 2—3 JEWCTBHS, WCIONb3YS 3aKOHBI H
dbopMmyIibl, cBsI3bIBatONINe (U3NYECKUE BETUYMHBI: HA OCHOBE aHAIN3a
YCIIOBHS 3aJ]ayMl 3alKMChIBATh KPATKOE YCIOBHE, BBISBISTh HEJOCTATOK
JAHHBIX JJIs PELIeHUs 3aJadyd, BBIOMpPATh 3aKOHBI U (OPMYIIBI,
HEOOXOANMBbIEC i €€ pelIeHHs, MPOBOIUTH PacUyEThl M CPaBHUBATH



NOJyYeHHOE 3HAaueHUEe (PU3NYECKOM BEIUYMHBI C HM3BECTHBIMU
JTaHHBIMU;

pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PELIUTh IMPU MOMOIIU
(U3NYECKUX METOOB, UCIONIb3YS OMUCAHHE HCCIEAOBaHUs, BBIICIAThH
IpOBEPSIEMOE TPEANOIOKEHHE, OLEHUBATh MPABUIBHOCTh MOPSAKA
POBEACHUS UCCIEIOBaHNUS, 1€TaTh BbIBOBIL;

OPOBOAMUTH ONBITHI MO HAOMIOJEHUIO (PU3UUYECKUX SIBICHUN WU
¢u3nyecKkux CBOMCTB Ten (KamWUIApHBIE SIBICHUS, 3aBHUCHMOCTH
JaBJICHUS BO3/yXa OT €ro o0bEéMa, TeMIepaTypbl, CKOPOCTH Mpoliecca
OCTBIBAaHUSI M HAarpeBaHUs NPU H3IYYCHUU OT IIBETa M3IIydarolen
(moryoniaromied) MOBEPXHOCTH, CKOPOCTh HUCHApPEHUs BOJBI  OT
TEMIEPaTypbl KUIKOCTH M IUIOMAAN €€ MOBEPXHOCTH, IJIEKTPU3ALINS
TE1 WU B3aUMOJICUCTBUE OJJIEKTPUUYECKUX 3apsiioB, B3aUMOCHCTBHE
NOCTOSTHHBIX MAarHUTOB, BU3YyaJN3allisl MATHUTHBIX MOJIEH MOCTOSIHHBIX
MarHuToB, ACWCTBHS MAarHUTHOTO TOJS HAa MPOBOJAHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHUTA, CBOMCTBA AJIEKTPOJBUTATENSI TTOCTOSTHHOTO
TOKa): (OPMYTUPOBATh MPOBEPSAEMBIC MPEANONOKEHHUS, COOUPATH
YCTaHOBKY U3 MPEIOKEHHOTO 000pYI0BaHUs, OMUCHIBATh XOJ OMbITa
U (OpMYIUPOBATH BHIBOJIBI;

BBIMOJIHATh ~MpPsIMbIE  HM3MEPEHHS TEeMIepaTypbl, OTHOCHUTEIHHOU
BJIQXKHOCTH BO31yXa, CHJIbI TOKAa, HAIMpPSDKEHHUA C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U JATYMKOB (PU3NUECKUX BEIHUYMH, CPABHUBATH
pe3ynbTaThl  M3MEPEHWH ¢ y4€TOM  3aJaHHOM  aOCONIOTHOM
HOTPEIIHOCTH;

IPOBOAMTH MCCIEAOBAHNE 3aBUCUMOCTU OJHON (PU3NUECKON BEITMYUHBI
OT JpPYrodl C WCIOJIb30BAHUEM TMPSIMBIX M3MEPEHUN (3aBUCUMOCTH
COTPOTHUBIICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOMAIN IMONEPEYHOro
CEUEHHUsI M YAETbHOTO COMPOTHUBIICHUS BEIECTBA MPOBOJHUKA, CHIIBI
TOKa, MIYIIErO Yepe3 MPOBOJHHUK, OT HAMpPSDKEHUS HA TPOBOJHUKE,
UCCIIEIOBAHUE IMOCIIEIOBATEIFHOTO U TMapaUIeIbHOTO COEAMHEHUN
NPOBOJHUKOB): TJIAHUPOBATh HCCIEAOBAHWE, COOMPATh YCTAaHOBKY U
BBIMOJIHATh U3MEPEHUS, CIIEAYsI MPEAT0KEHHOMY TUIaHy, (PUKCUPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBHCHMOCTH B BUIE TaOIUIl M TpaduKoB,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIIEOBAHMS;

IPOBOANTH KOCBEHHBIE H3MEpEeHHsI (U3NYECKUX BENUYUH (yIesibHas
TEIUIOEMKOCTh BEILIECTBA, CONPOTHBIICHHE MPOBOAHMKA, paboTa u
MOIIIHOCTb AJIEKTPUYECKOTO TOKA): IMJIAHUPOBATh U3MEPEHUS, COOUPATH
IKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIYs MPEAT0KEHHON MHCTPYKIIHH,
Y BBIYUCJIATH 3HAYEHUE BEIUYUHBL;

coOmofaTh TMpaBWia TEXHUKH Oe30macHOCTH mpu  pabore ¢
71a00paTOPHBIM 000PYAOBAHHUEM;

XapaKTepu30BaTh MPUHIUIBI JIEHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OmUCaHus (B TOM YHUCIE:
CUCTEMa OTOIUICHUSI JOMOB, TUTPOMETP, apoBasi TypOuHa, aMIepMeTp,
BOJIETMETP, CUETUUK DIEKTPUUECKON IHEPTHH, JIEKTPOOCBETUTEIbHBIC
puOOpHI, HarpeBaTeJbHbIE AIIEKTPOIPUOOPHI (mpumepsr),
AIIEKTPUYECKHUE TMPEIOXPAHUTENHN, DIEKTPOMArHUT, 3JIEKTPOJIBUTaTENb
MOCTOSTHHOTO TOKa), HMCMOJb3ys 3HAHUS O CBOWCTBAaX (PU3MUECKHUX
SBJIGHUI ¥ HE0OXOIUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTbIE TEXHUYECKHE YCTPONCTBA U H3MEPHUTEIbHBIC
npubopbl O CXeMaM U CXeMaTUYHBIM PpUCYHKaM (KMJIKOCTHBIN



K

TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, JBUTATEIH BHYTPEHHETO
CrOpaHus, JIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMBI AJIEKTPUUECKUX
Hene ¢ MOCHeAOBaTeNbHBIM M MapaJJICIbHBIM  COSAMHEHHUEM
JIIEMEHTOB,  pa3nuyas  YCJIOBHbIE  OOO3HAYEHUS  DJIEMEHTOB
AIEKTPUYECKUX LETEH;

NPUBOAUTH TpUMEpPhl  (HaXOAuTh HWH(MOpPMAIMIO O MPUMEPax)
NPAaKTHYECKOTO MCTIONb30BaHMs (PU3MUECKUX 3HAHWNA B MOBCEIHEBHOU
KU3HU TSl 0OecTieueHns: 0€30MacHOCTH MPU O0paIleHnu ¢ mpudopaMu
U TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHHS 3[JOPOBBS U COONIOICHUS
HOPM 3KOJIOTUYECKOTO MOBEACHHS B OKPY>KaIOLIEH cpesie;
OCYLIECTBIIAT IIOMCK HMH(pOPMALMKH  (U3MICCKOr0 COACPKAHHUSL B
WuTepHere, Ha OCHOBE HMMEIOIIMXCS 3HAHUM U TYTEM CpaBHEHUS
JOTIOJTHUTENBHBIX HMCTOYHUKOB BBIICTATh HMHGPOPMAIHIO, KOTOpas
SBIIAETCS IPOTUBOPEUMBON MIIH MOXKET OBITH HEJOCTOBEPHOI;
UCTOJBb30BaTh MPH  BHINOJHEHHMM Y4YEOHBIX 3aJaHUM  HAY4YHO-
HOMYJISIPHYIO JIUTEpaTypy (PU3HMUECKOro COAEp)KaHUs, CIPaBOYHBIC
maTepuanbl, pecypchl cetu VHTepHeTr, BiageTb npUéMaMu
KOHCTIEKTUPOBaHUSl TEKCTa, MpeoOpa3oBaHus MH(OpMALMM U3 OJHOU
3HAKOBOM CHCTEMBI B JPYTYIO;

C03/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U KPAaTKUE YCTHBIE COOOIICHHUS,
0000masi uHPOpMAIUIO W3 HECKOIBKUX HMCTOYHUKOB (PU3NUECKOTO
CONIEp)KaHusl, B TOM YHCIIE MyOJIUYHO TPEICTaBISATh PE3yJIbTaThl
OPOEKTHOM WM HCCIAENOBATENbCKOW JESTENbHOCTH, NPHU 3ITOM
rPaMOTHO UCIIOJIb30BATh M3YYCHHBIM MOHSATUWHBIN anmapar Kypca
(Gu3MKH, COMPOBOXKIATh BHICTYIJICHUE PE3CHTALIUEH;

IIPY BBIOTHEHUN Y4YEOHBIX MPOEKTOB U HCCIAEAOBAHUMN (PU3NUECKHUX
IPOLIECCOB pacHlpeaeNaTh O0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33/1a4aMU, CJICTUTh 32 BBIIIOJIHEHUEM IIJ1aHa AeUCTBUN
U KOPPEKTUPOBATH €ro, aJIeKBaTHO OLICHUBATh COOCTBEHHBIM BKJIaa B
NESATENHHOCTD TPYIIIIBI, BBICTPAWBaTh KOMMYHUKATHBHOE
B3aMMOJCHCTBHE, IPOSBIISASA TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

KOHI[y oOydeHusi B 9 KJjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM

YPOBHE JOJKHBI OTpaxaTh CPOPMHUPOBAHHOCTD y 00YUAIOIINXCS YMEHUA:

UCIIOJIb30BATh IIOHATHA: CUCTEMa OTCYETa, MaTepuajbHas TOYKa,
TPaeKToOpus, OTHOCHUTEJIBHOCTD MEXaHUYECKOIO JIBUKEHUS,
nepopmanus (yrnpyras, IiiacTu4eckas), TpeHHe, IEHTPOCTPEMHUTEIbHOE
YCKOPEHHE, HEBECOMOCTh M MEPErpy3Kd, LEHTP TSHKECTH, a0COIOTHO
TBEPAOE TEIO, LEHTP TSHKECTH TBEPAOIO Tejla, pPaBHOBECHUE,
MEXaHUYECKUE KOJIeOaHUsI M BOJHBI, 3BYK, HHPPa3BYK U YJIbTPa3BYK,
JJICKTPOMArHUTHBIE BOJHBI, IIKajga DJJIEKTPOMAarHUTHBIX BOJH, CBET,
OM30PYKOCTh M JAJIbHO30PKOCTb, CHEKTPbl  HMCIOYCKaHUS U
norjiomieHus, anbgpa, 6eTa- U ramma-u3JIy4eHUs, HU30TOMbI, SAepHas
DHEPIreTHKA,

pasnuyarh SABJICHUS (PABHOMEPHOE W HEPABHOMEPHOE MPSMOJIUHENHOE
JBM)KCHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE NBH)KEHUE, CBOOOTHOE
[ajeHue  TeJ, PaBHOMEPHOE  JABWKEHUE [0  OKPYXKHOCTH,
B3aMMOJCICTBHE TEN, PEaKTHUBHOE JBWXKEHHE, KoJebaTeabHOe
JBW)KCHHE (3aTyXallllie W BBIHYXKICHHbIE KOJeOaHUs), pPE30HAHC,
BOJTHOBOE  JIBWKEHHE,  OTPAKEHME  3BYKa,  NPSIMOJMHENHOE
pacrupocTpaHeHue, OTpaKeHUe M IPEJIOMIEHHE CBETa, II0JIHOE
BHYTPEHHEE OTpPa)XKCHHE CBETA, pas3yioKeHHE OelOoro CBeTa B CIEKTP U



CIIO)KEHHE CIEKTPaJbHBIX LIBETOB, TUCIEPCHs CBETAa, €CTECTBEHHAs
pPaiOaKTUBHOCTb, BOBHUKHOBEHHUE JIMHEHYATOTO CIEKTpa M3ITYUYCHHS)
[0 OINUCAaHUI0O HMX XapPaKTEPHbIX CBOWCTB M HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHUE;

pacrmo3HaBaTh NPOSBICHUE W3YUYEHHBIX (PU3UUYECKUX SBICHHM B
OKpy’XaromeM Mupe (B TOM yucie (U3NUYEeCKHe SBJICHHUS B MPUPOJIE:
OpUIUBBL U OTJIMBBI, JBUWKEHHE IutaHeT COJNHEYHON CHCTEMBI,
PEaKTUBHOE JBIKEHHE JKUBBIX OPTraHMW3MOB, BOCIPHUSITHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSCEHUE, CEHCMHUYECKHE BOJHBI, IIyHAMH, 3XO,
[[BETa T€J, ONTHYECKHUE SBJICHUS B MPUPOE, OMOJOrHUEeCcKoe ACHCTBHE
BUIUMOTO, yJIbTPa(UOIETOBOTO M PEHTTEHOBCKOTO  M3IYUYCHHH,
€CTECTBEHHBIM  paJHOaKTUBHBIH  (OH,  KOCMHYECKHE  JIyuH,
palvOaKTUBHOE M3IY4YEHHE TMPUPOJHBIX MHUHEPAJOB, JACHCTBHE
palMOaKTUBHBIX H3JIyYeHWH HA OpraHu3M ueJjoBeKa), MpU HTOM
NEPEeBOJUTh  NPAKTHUYECKYI0 3aJadyy B  yueOHYIO, BBIIACIATH
CYIIIECTBEHHBIC CBOMCTBA (IMTPU3HAKH) (PU3NUECKHUX SBIICHUN;
ONMUCHIBATh HW3YYCHHbIE CBOMCTBA Tel MU (U3HUECKHE SBICHMS,
UCTIONBb3Ysl (PU3UUECKHE BEIUYMHBI (CPEeIHss U MTHOBEHHAsl CKOPOCTh
TeJa MPU HEPAaBHOMEPHOM JIBXKEHUH, YCKOPEHUE, TIepeMEIICHHE, MTyTh,
yIaoBas CKOpPOCTb, CWJIa TPEHHs, CHUJa YINPYTOCTH, CHJIa TSKECTH,
yCKOpeHue CBOOOJHOrO MajJeHHs, BEC Tella, UMITYJbC Tela, UMITYJIbC
CWJIBI, MEXaHHuecKass paboTa W MOIIHOCTb, MOTEHLMAJIbHAS SHEPrus
TeNa, MOAHSATOrO0 HaJ MOBEPXHOCTHIO 3€MJIH, MOTECHIMAJIbHAS SHEPrus
CKAaTOM MpYKWHBI, KUHETUYECKAsi JHEPrusi, IOJIHAsA MeXaHU4YecKas
SHEprusi, Mepuoa M YacToTa KojeOaHWH, JUIMHA BOJHBI, TPOMKOCTH
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTellb MPEeJIOMIICHUS
Cpelpl), TMPHU OIMUCAHUHM MPABUIBLHO TPAKTOBATh (PM3MUECKUN CMBICI
UCTIOJIb3YEMbIX BEJIMYMH, OOO3HAYEHHS] W EAMHULBI (PUIUIECKUX
BEJIMYMH, HAXOAUTh (DOPMYIbI, CBSI3BIBAIOIIUE NAaHHYIO (U3UUYECKYIO
BEJIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH TpadUKH H3yYEHHBIX
3aBHCUMOCTEH (PU3NUECKHUX BEIUYNH;

XapaKTepu30BaTh CBOMCTBa Tel, (DU3MUYECKHUE SIBICHUS U TPOIIECCHI,
UCTIOJIb3YS 3aKOH COXPaHEHHsI SHEPTUH, 3aKOH BCEMUPHOTO TSATOTCHHUS,
OPUHLUIT CYNEPIO3ULUU CUJI, TMPUHLUI OTHOCUTENbHOCTH ["amuies,
3akoHbl HpI0TOHA, 3aKOH COXpaHEHUS] UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
NOPETOMJICHUSI CBETA, 3aKOHBI COXPAHEHHUsS 3apsl0OBOTO M MacCOBOTO
4yuceNl TpU SAAEPHBIX pEaKUusAX, MPU D3TOM JaBaThb CIOBECHYIO
GopMynIMpOBKY 3aKOHa M  3alHUCBhIBaTh €ro0  MaTeMaTH4eCKOoe
BBIpaXKECHHE;

OOBSCHATh (PU3UUYECKUE TPOLIECCHl U CBOMCTBA TEJd, B TOM YHCIE U B
KOHTEKCTe  CUTyalluid  IPaKTUKOOPHUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITh IPUYMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTHh OOBSCHEHUE U3 2—
3 JIOrMYecKMX IIaroB € ONOpod Ha 2-3 HW3Y4YEHHBIX CBOICTBA
bu3nyecKux ABICHUHN, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;
pemarb pacy€THble 3adaud (ONMparIlMecss Ha cHcTeMy u3 2-3
ypaBHEHUH), HCMONb3Yysl 3aKOHBI M  (OPMYJBbI, CBS3BIBAIOIINE
¢u3nyeckue BETUYMHBI: HA OCHOBE aHalu3a YCJIOBUSA 3a/Jauu
3alMChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEJOCTAIOIIUE WU
U30BITOYHbIE JaHHbIE, BHIOUPATh 3aKOHBI U (HOPMYJIBI, HEOOXOAMMbIE
JUIA pEeLeHUs,, MPOBOAUTH PACUEThl M OLIEHUBATH PEATUCTHYHOCTD
MOJTyYEHHOTO 3HaUY€HUs (PU3NUECKON BEIUYUHBL;



pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PELIUTh MPU MOMOIIU
(U3NYECKUX METOOB, UCIOJIb3YS OMUCAHHE HCCIEAOBaHNUs, BBIICAThH
IpOBEPSIEMOE TPEANOJTIOKEHHE, OLEHUBATh MPABUIBHOCTh MOPSAKA
OPOBEACHUS HCCIEAOBAaHUSA, JeNaTh BBIBOJAbI, HHTEPIPETUPOBATH
pe3yIbTaThl HAOMIOIEHUI U OMBITOB,;

OPOBOAMUTH ONBITHI IO HAOMIOJEHUIO (PU3UUYECKUX SIBICHUN WU
¢u3nyecKkux CBOWCTB Tel (M3yueHue BTOporo 3akoHa HeioToHa, 3akoHa
COXPAaHEHHUs SHEPTUH, 3aBUCHUMOCTh MEpHoa KoueOaHUil mpyKHHHOTO
MasiTHUKA OT MAcChl Tpy3a M KECTKOCTH NMPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTTYJBI MaJIbIX KOJEOaHWi, MPSIMOJIMHEHHOE PpacmpoCTpaHEHUE
CBETa, pasjokeHHue OeIoro cBeTa B CIEKTp, H3yYEHHE CBOWCTB
n300pakeHHs B IIIOCKOM 3€pKajie U CBOMCTB M300pa)KeHHs MpeaIMeTa B
coOuparole TuH3e, HaOMI0IEHUE CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB
U3TYUYEHHs): CaMOCTOATEIBHO COOMpaTh YCTAHOBKY W3 H30BITOYHOTO
HaOopa 0O0OpYyIOBaHUS, OMHCHIBATH XOJ OMNBITA U €r0 PEe3yJbTaThl,
(dbopMyIupOBaTh BHIBOJIBI;

OPOBOAWTh TPU HEOOXOAWMOCTH CEPUI0 TPSIMBIX HU3MEPEHH,
ompezensis CpeHee 3HAaYeHHe Hu3MepsieMol BenuduHbl ((HOKycHOE
paccTosiHMe CcoOuparoliell JUH3bI), O0OOCHOBBIBATH BBHIOOP cmOCOOa
U3MepeHus (M3MEPUTEIILHOTO TprOopa);

IPOBOAMUTH HCCIIEOBAHUE 3aBHUCUMOCTEH (DU3MUECKHX BEJIUYUH C
UCTIOJIb30BAaHUEM MPSMBIX U3MEPEHHH (3aBUCUMOCTh IyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JBMKEHHM 0€3 HaualbHOW CKOPOCTH, Mepuoja
KoJIeOaHUIT MaTEMaTHUYECKOr0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpa)X€HHs CBETa OT yIja MaJeHHs U yIJia IPeJoOMJICHUS OT yIJia
NajeHus): IUIAHUPOBATh HCCIEAOBAHHUE, CAaMOCTOSITENIbHO COOMpPAThH
YCTaHOBKY, (DUKCHpPOBATh pE3yJbTaThl MOJYyUYEHHOW 3aBUCHMOCTHU
(bu3HUeCKNX BEJIMYWH B BHJIEC TaOnMIl U rpaduKOB, JEIaTh BHIBOJBI TI0
pe3yJibTaTaM HCCIIeI0BaHUS;

IPOBOJANTH KOCBEHHBIE H3MEpPEHHUs (U3MUECKUX BEIUYUH (CpenHsis
CKOPOCTb M YCKOPECHHE Tela MpH PaBHOYCKOPEHHOM JIBHIKCHHH,
YCKOpEHHUE CBOOOJHOTO MaJeHUs, KECTKOCTh MPYXKUHBI, KO3PPHUIIHEHT
TPEHUS CKOJBXKEHMS, MEXaHMYecKas paboTa U MOIIHOCTb, YacToTa U
nepuoa KojebaHuid MaTeMaTH4eCKOrO0 U MPYXKHUHHOTO MAasTHUKOB,
ONTHYECKass Cuia CoOMparolmell JHH3bL, PaJAMOAKTUBHBIN  (OH):
IUTAaHUPOBATh U3MEPEHHsI, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIMOJIHATh ~ W3MEpPEHUs, CleAys MPEUIOKEHHOM  HMHCTPYKIIHH,
BBIUMCIISATh 3HAUEHHE BEIUYMHBI W aHAJIU3HPOBATh IOJY4YEHHbBIE
pPE3yabTaThl ¢ YYETOM 3aJaHHOM ITOTPEIIHOCTA U3MEPEHN;

coOnofaTh TMpaBWia TEXHUKH Oe30macHOCTH mpu  pabore ¢
71a00paTOPHBIM 000PYAOBAHHUEM;

pa3nuyaTh OCHOBHBIE TMPU3HAKM H3YyUYEHHBIX (U3MUYECKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPIOE TEJIO, TOUYCUHBIN UCTOYHHUK
CBETa, Jy4y, TOHKas JHMH3a, IJAaHETapHas MOJENb aToMa, HYKJIOHHas
MO/JIeJIb ATOMHOTO S]1pa;

XapaKTepu30BaTh MPUHIUIBI JIEHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa UX ONUCaHHUA (B TOM YHCIE:
CIOHUIOMETP, JATUYUKHU TOJIOKEHUS, PACCTOSIHUS M YyCKOPEHUS, paKeTa,
9XOJIOT, OYKH, NEepUCKOIN, ¢doToanmapar, ONTUYECKUE CBETOBO/IBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), MCMONB3ys 3HAHUS O



CBOMCTBaX (PM3UYECKUX SIBICHUA U HEOOXOAuMble (U3HUYECKUE

3aKOHOMEPHOCTH;
UCIIONB30BaTh CXEMBI M  CXEMATHYHBIE PUCYHKH  HM3YYEHHBIX
TEXHUYECKUX YCTPOUCTB, U3MEPUTEIBHBIX npruOoOpoB U

TEXHOJIOTMYECKUX TMPOIECCOB NPU PEIICHUH YUEOHO-MPAKTUUECKUX
3aJa4, ONTUYECKHE CXEMbI JUIsl TOCTPOCHUS M300paKEHUH B IJIOCKOM
3epKaJie ¥ coOOUparoIei JINH3E;

OPUBOJAUTH MpPUMEPHl  (HaXoAWTh HHGOPMALKUIO O MpHUMEpax)
NPAaKTHYECKOTO MCTONb30BaHMs (PU3MUECKUX 3HAHWNA B MOBCEIHEBHOU
XKHU3HU 7151 oOecrieyeHus: 0€30MacHOCTH MPHU 0OpalieHnu ¢ mpudopamu
U TEeXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHHS 3[JOPOBBS U COONIOICHHUS
HOPM 3KOJIOTUYECKOTO MTOBEJAEHUS B OKPYIKAIOIIEH Cpee;
OCYIIECTBIISATh MOUCK HH(OpMau (U3NYECKOTO COACPKAHUS B
WuTepuere, camMocTOSATENbHO (HOpMYNIHpYysT TOMCKOBBIM  3ampoc,
HaXOOUTh  NYTH  ONpPENENEHUS  JOCTOBEPHOCTH  IOJYYEHHOMU
uHGOpMAIllMd HAa OCHOBE MMEIOIIMXCS 3HAHUW M JIOTOJHUTEIbHBIX
VCTOYHHKOB;

UCIIOJIb30BaTh MpPU  BBIIOJHEHUM Y4YEOHBIX 3aJaHUM  HAy4YHO-
HOMYJISIPHYIO JIUTEpaTypy (PU3MUECKOro COAEp)KaHUs, CIPaBOYHBIC
MaTepuaibl, pecypcbl cetu  HHTepHer, BiaaeTb NpuUEMaMu
KOHCTIEKTUPOBaHUSl TEKCTa, mpeoOpa3oBaHusl MHDOpMAMU U3 OJHOU
3HAKOBOM CHCTEMBI B JPYTYIO;

C03/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIICHHSI HA OCHOBE
uHGOpMAIIMU U3 HECKOJIbKUX HMCTOYHUKOB (PU3NYECKOTO COAEPIKAHUA,
myOIMYHO MPEACTABIISATH pe3ynbTaThl MIPOEKTHOM WIH
UCCJIEI0OBATENbCKON JESATENBHOCTH, TP 3TOM T'PAMOTHO HCIIOIb30BaTh
U3y4YCHHbI TOHATUWHBIN ammapaT W3y4aeMoro pasziena (QpU3uKd u
COINPOBOXK/IaTh BBICTYIJIEHWE MPE3CHTAIMENd C y4ETOM OCOOEHHOCTEH
ayJIMTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosnuectBo yacos
Ne HaumeHoBaHue pasnesoB dure
KonTpoJbHbIe IIpakTuyeckue
n/m | ¥ TeM NPOorpamMmbl Bceero oop
padoThI padoThI
Pasnen 1. ®usuka u e€ posib B NO3HAHUM OKPY KAKOIIEr0 MUPA
bu6
1.1 ®dusuka - HayKa 0 IpupoIe 2
http:s
bu6
1.2 Du3NYECKUE BETUYNHbI 2 1
http:s
13 EcTecTBeHHOHAY4YHBIN 5 1 bub
' METO/I TIO3HAHUSI http:
Hroro no pazgeny 6
Pa3znea 2. [lepBoHayasibHbIE CBeJeHNUsI 0 CTPOCHUM BellecTBa
bu6
2.1 CtpoeHue BelecTBa 1
http:s
JIBrmkeHue u
. bu6
2.2 B3aUMO/ICHICTBUE YACTHI] 2 1
http:s
BElIeCTBA
)3 ArperatHble COCTOSIHUS 5 bub
' BEIIECTBA https
Hroro no pazgeny 5

Paznen 3. /IBuskeHune U B3auMojieiicTBHeE Tel




3.1

MexaHnueckoe OBIKEHUE

bub

http:
10 Wuepus, macca, 4 bub
) IUIOTHOCTh http:
bub
3.3 Cura. Bune! cun 14
http:
Hroro no pazgeny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJl, AKUAKOCTEH 1 ra3oB
Hasnenue. [lepenaua
41 JABJICHUS TBEPIBIMU 3 bub
) TEJAMM, KUIKOCTAMU U http:
razaMu
buo
4.2 JlaBlieHHE KUIKOCTU 5
http:s
bub
4.3 ATMOC(epHOe aBIeHHE 6
http:s
JlelicTBHE XKUIKOCTH U ra3a Bu
N U
4.4 Ha IIOTPYyKEHHOE B HUX 7
http:s
TENO
Hroro no pasgeny 21
Pa3zgea S. Pabora u MOITHOCTH. JHEPrus
bub
5.1 Pabora 1 MOIIHOCTE 3
http:
buo
5.2 [IpocThie MeXaHU3MBbI 5

http:




bub

5.3 MexaHnueckasi SHEprust 4 1
https
Hroro no pazgeny 12
PesepBHOE BpeMmst 3
OBULIEE KOJIMYECTBO
68 12

YACOB 110 ITPOTPAMME




8 KUIACC

HanmenoBanue KonnuecTBo yacos
e a3/1eJI0B U TeM K II itex
wo | P Beero OHTPOJIbHbIE paKTHYeCcKHue obipa
NporpamMMmsl padoThI padoThI
Pa3pnen 1. TenioBble siBiaeHUs
11 Crtpoenue u cBoiicTBa 7 bubn
' BEILIECTBA https:;
bu6
1.2 TeroBbIe IPOLECCHI 21 1 5 1o
https:
Hroro no pasgeny 28
Pa3zgea 2. JiiekTpryeckre U MArHUTHbIE SIBJICHUS
DNEKTpUUYECKUE 3apsi/ibl.
bubn
2.1 3apsKEeHHBIE TeNa U UX 7 1
v https:/
B3aMMO/IeIiCTBHE
[TocTostHHBIN bubn
2.2 . 20 1 7
DIEKTPUUECKUN TOK https:/
2.3 MarsuTHbIE SIBJICHUS 6 1 1.5 buba
https:
24 DneKTpoMarHuTHas 4 Bbubn
' UHIYKIHSI https:
Uroro no pazneny 37
PesepBHOE BpeMst 3
OBLIEE KOJIMYECTBO 68 3 14.5




YACOB I10 ITPOTPAMME




9 KUIACC

HauMeHoBaHMe KoanuyecTBO 4acos
Ne K . DJ1eK
a3/1€JIOB U TEM OHTPOJIbHbIE aAKTHYeCKHe
n/n P Bcero P P oopa:
NporpamMMmsl padoThI padoThI
Pa3nea 1. MexaHH4YecKHe IBJICHHS
Mexanuueckoe
buba
1.1 JIBIDKEHUE U CIIOCOOBI 10 1
https:/
€ro OIUCaHUsA
5 buba
1.2 BzaumoneiictBue Ten 20 3
https:/
Bubn
1.3 3aKOHBI COXpaHEHHS 10 3
https:/
Hroro no pazgeny 40
Pa3gen 2. Mexannuyeckue KoJ1e0aHus U BOJTHBI
)1 MexaHuyeckue . 3 Bubn
' KoJIeOaHus https:/
27 MexaHuyeckue BOJHEL. g 3 Bubn
' 3ByK https:;
Hroro no pazgeny 15
Pa3zgea 3. DjieKTPOMATHUTHOE 1OJI€ M 3JIEKTPOMArHUTHbIE BOJIHbI
3.1 DNeKTPOMarHuTHOE 6 2 bubn
oJjie u https:,

OJICKTPOMArdHuTHBIC




BOJIHBI

Hroro no pazgeny 6
Pa3pnen 4. CBeToBbIe sIBJICHUS
41 3aKOHbI 6 bubn
' pacnpocTpaHEeHHs CBETa https:;
47 JIUH3BI 1 onITHYECKUE 6 bubn
' npubopbI https:
43 Pasnoxxenue 6emoro 3 bu6n
' CBETA B CIICKTP https:
Hroro no pasgeny 15
Pa3nen 5. KBanToBble siBJICHUSA
Hcnyckanue u
bubn
5.1 MOTJIOIICHUE CBETA 4
https:/
aTOMOM
59 Crpoenue aTOMHOTO 6 bubn
' snpa https:
bubn
53 SAnepHbie peax
AICPHHIC peatinti 7 https:
Hroro no pasaeny 17
Pa3znea 6. [loBTopuTEIbHO0-00001IaK0IIMIA MOAYJIb
[ToBTOpEHME N
6.1 00o01IeHne 9 bubn
' CozlepKaHus Kypca https:

¢busuku 3a 7-9 knmacc




Hroro no pazgeny

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102

27







IHOYPOYHOE INTAHUPOBAHUE
7 KIIACC

Ne

~

Tema ypoka

KoanuyecTBO 4acos

KonTposabHbIe

Bcero
padoThbI

IIpakTnyeckmne
padoThI

JlaTa
H3YYeHH S

®dusnka — Hayka o
npupoze. Ssnexus
IIPUPOABI

05.09.2023

dusnueckue aBiIeHUA

08.09.2023

OuznyecKue BeJIUINHBI U
UX U3MepeHune

12.09.2023

Ypok-uccnenoBaHue
"N3MmepeHue TeMieparypsl
IIPU TOMOLIY KUJKOCTHOT'O
TEPMOMETpA U AaTYUKa
TeMnepaTrypsl"

15.09.2023

MeTo1bl Hay4YHOTO
no3Hanus. Onucanue
bu3nUecKux SBICHUN C
IIOMOIIIBIO MOJIeeH

19.09.2023

Ypok-uccnenoBaHue
"IIpoBepka rumoTe3bl:
JTAJIbHOCTH MOJIETA [IAPUKA,

22.09.2023




IIyILIEHHOIO
TOPU30HTAIIBHO, TEM
Ooupllre, UeM OOoJIbIIe
BbICOTA ITycKa"

CrpoeHue BemecTna.
OnbIThI, JOKA3EIBAIOIINE
JTUCKPETHOE CTPOEHUE
BEIIIECTBA

26.09.2023

JIBMKeHHE 4acTHIl
BEIIIECTBA

29.09.2023

Ypok-uccienoBanue
«OMNBITEI IO HAOIIOACHUIO
TEIJIOBOTO PACITUPEHUS
ra3oBy»

03.10.2023

10

ArperaTHbl€ COCTOSIHUS
BElIEeCTBa

06.10.2023

11

OcoOeHHOCTH arperaTHbIX
COCTOSIHUU BOJIBI.
O6o0menue 1o pazaeny
«ITepBoHauanbHbIC
CBEJICHHSI O CTPOCHUU
BELIECTBA»

10.10.2023

12

Mexannueckoe IBUKEHUE.
PaBHOMEpHOE 1
HEPAaBHOMEPHOE JABUKECHHUE

13.10.2023

13

CxopocTts. Enunuiist

17.10.2023




CKOPOCTH

14

Pacdet myTt 1 BpeMeHU
JIBUKCHHUSI

20.10.2023

15

Nuepums. Macca — mepa
WHEPTHOCTHU TeJ

17.10.2023

16

IInoTHOCTE BeliecTna.
Pacuer maccel 1 00bEMA
TeJIAa 0 €ro IIOTHOCTH

20.10.2023

17

JlaGopatopHas paboTa
«Omnpenenenue WIOTHOCTU
TBEPAOTO TEIA»

18

Pemrenue 3agad mo reme
"[TimoTHOCTH BemecTna"

19

Cuia Kak XapaKTepucTUKa
B3aumMoaencTaus tei. Cruna
yrpyroctu. 3akoH ['yka

20

JlaGopatopHas paboTa
«3y4yeHue 3aBUCUMOCTH
pacTsKeHHs
(medopManuun) mpysKUHBI
OT NPUJIOKEHHOU CUIIBD)

21

SIBnenue Tarorenus. Cuna
TAXKECCTU

22

CBs13bp MEXIly CHIION




TSHKECTH U MAaCCOM TeJa.
Bec Tena. Pemenne 3amau
o teMme "Cuna Tsoxkectu"

23

Cuna TsKecTH Ha Ipyrux
maHerax. Pusnueckue
XapaKTEPUCTUKU TUIAHET

24

Hsmepenue cui.
Junamomerp

25

Bec tena. HeBecomocTh

26

Clio)keHue AByX CHII,
HaIpaBJICHHBIX 110 OJJHON
MIPSIMOM.
PaBHOpelcTBYIOIIASA CHIT

27

Pemrenue 3agad mo reme
"PaBHonelicTBy1OMIAst cui”

28

Cuna TpeHus u e€ BUIBbL.
Tpenue B ipupone u
TEXHHUKE

29

JlaGopatopHas paboTa
«3y4yeHue 3aBUCUMOCTH
CHUJIBI TPEHUS CKOJIBKEHUS
OT CUJIBI IaBJICHUS U
Xapakrepa
COIPUKACAIOLIUXCS
IIOBEPXHOCTEN»




30

Pemenue 3agad Ha
ompeieseHue
PaBHOJACHCTBYIOIIEH CHJIIBI

31

Pemienne 3agayd mo Temam:
«Bec Temay,
«I'papuueckoe
U300paXKeHHUE CUID,
«Cumnm,
«PaBHOACHCTBYIOIIAS CHIDY

32

KonrtponsHas padora o
TeMaM: «MexaHH4IeCKoe
IBIKEHHEY, «Macca,
INIOTHOCTLY, «Bec Temay,
«I'papuueckoe
U300paxKeHHUE CUIDY,
«CHIIBI»

33

Hasnenue. CriocoObl
YMCHBIICHUA U
YBCIIMYCHUA NABJICHUA

34

JlaBneHnue rasa.
3aBHCHMOCTD JaBJICHUS
rasza ot o0béma,
TEMIIepaTypPhl

35

Ilepenaua naBieHus
TBEPABIMU TEIIAMM,
JKHJKOCTSIMH M ra3aMH.
3akoH Ilackansg




JlaBlieHHE B *KUIKOCTU U

36 rase, BEI3BAaHHOE
IEeHCTBUEM CUIIBI TSKECTH
Pemenue 3amau no reme

37 «/laBeHue B XXUIKOCTH U
raze. 3axon Ilackais

38 Coobmaromuecs: Cocyapl

39 I'mppaBnuueckuii mpecc

40 Manomertpsl. IlopuiaeBoi
JKUIKOCTHBIM HAacoc
ATtmocdepa 3eminu u

41 IIPUYMHBI €€
CyIlIECTBOBaHUS

47 Bec Bo3nyxa.
ATMmochepHoe naBiieHue
N3mepenne armocdepHOro

43 nasieHus. OnpIT
Toppuuennu
3aBUCUMOCTh

44 aTMOC(EpHOTO AaBICHUS

OT BBICOTHI HaJl YDOBHEM
Mopsi




45

bapomerp-anepous.
AtmocdepHoe naBieHUE
Ha Pa3IUYHbIX BHICOTAX

46

Pemrenne 3agad mo teme "
ATtmocdepHoe naBieHue”

47

JlelicTBHE XXKUIKOCTH U ra3a
Ha MOTPYKEHHOE B HUX
TEJ0. ApXUMeEA0Ba CHUiia

48

JlaGopaTtopHnas pabota
«Onpenenenue
BBITAJIKUBAIOIICH CHUIIBI,
JIEUCTBYIOLLEH HA TEIIO,
MOTPYKEHHOE B
JKHUIKOCTBY

49

JlaGopaTtopHnasi pabota 1mo
TeMme «ccienosanue
3aBHCHMOCTH Beca Teja B
BOJIE OT 00BbEMA
MOTPYKEHHOU B KUIKOCTh
YacTH TeJa»

50

IInaBanue Ten

51

JlaGopatopHas paboTa
"KoHcTpynpoBaHnue
apeoMeTpa Win
KOHCTPYUPOBAHME JIOJAKH U




onpezaeseHue eé
rpy3onoabéMHOCTH"

52

Pemenue 3agau no remam:
«I1naBanue cynos..
Bo3znyxomiaBanue»,
«/JlaBiieHHE TBEPIBIX TEIl,
JKUJIKOCTEN U Ta30B)»

53

KonrponsHas padora o
TeMme «/laBiaeHue TBEpAbIX
TeJ, JKUJIKOCTEH U Ta30B)

54

Mexannueckas pabota

55

Momntaocts. EqpHUNEL
MOIIHOCTHU

56

Ypok-uccienoBanue
"PacyéTt MOIITHOCTH,
pa3BUBAEMOU IIPU NOABEME
IO JiecTHHIIE"

57

[IpocTeie MEXaHU3MBI.
Prryar. PaBHOBecHe cril Ha
pbIaare

58

Poruaru B TexHuke, ObITY U
npupoze. Jlaboparopras
pabora «MccnenoBanue
YCJIOBU PaBHOBECHS
ppIuara»

0.5




59

Pemenue 3agau no reme
«YCc0BUS paBHOBECHS
ppraara»

60

Koadduuuent noseznoro
JIEUCTBHS MEXaHHU3MA.
JlaGopatopHas paboTa
«M3mepenne KIIJ]
HAKJIOHHOM INIOCKOCTH»

0.5

61

Penrenue 3amad mo reme
"Pabora, momuocTh, KITJT"

62

MexaHnueckasi HEprusl.
Kunernueckas u
MOTEHUUaTbHAs SHEPTUs

63

3aKOH COXpaHEHHUs
MEXaHHYECKOW SHEPTrUU

64

YPOK-3KCIIEPUMEHT 110
TEME
"OKcrnepuMeHTaIbHOE
OIIpEIETICHUE U3MECHEHMUS
KHUHETUYECKOU U
MOTCHIUAIbHOW SHEPIUU
IIPYU CKATHIBAaHUU TEJIA 110
HAKJIOHHOM mIockocTh"”

65

Konrtponsnas padora no
teme «Pabota u




MOILHOCTb. DHEPTUs»

66

PesepBHsIit ypok. Padora ¢
TEKCTaMU TI0 TEME
"MexaHu4eckoe
IBUKeHue"

67

PesepBHsIit ypok. Pabora ¢
TEKCTaMH 110 TEME
"JlaBneHue TBEPABIX TEIl,
JKHIKOCTECH 1 ra3oB"

68

PesepBHbIii ypok. Pabora ¢
TEKCTaMU TI0 TEME
"PabGora. MOITHOCTS.
Ouneprus”

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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8 KUIACC

Ne

~

Tema ypoxka

KoanuyecTBO 4acos

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoTsbI

Jara
U3yYeHHs

OCHOBHBIC TTOJ0KEHHUS
MOJIEKYJIIPHO-
KMHETUYECKOM TEOPUU U UX
OTBITHBIE MOITBEPKIACHUS

Macca u pa3mep aTOMOB U
MOJIEKY I

Mogenu TBEpIOTO,
XKHUIKOTO U Ta3000pa3HOTO
COCTOSTHHH BEIlECTBA

OOBbsicCHEeHHE CBOWCTB
TBEPAOTO, )KUAKOTO U
ra3o00pa3HOro COCTOSTHUIN
BEILIECTBA HA OCHOBE
MOJIOKEHUH MOJIEKYJISIPHO-
KUHETUYECKON TEOPHUH

Kpucrannnueckue n
amop(dHbIe Tena

CMmayuBaHue U
KalWUIIPHOCTb.
IToBepxHOCTHOE




HaTAXCHHUC

TemuoBoe pacmmpenue u
cKaThe

Temmnepatypa. CBsi3b
TEMIIEPATYPHI CO
CKOPOCTBIO TEIIJIOBOT'O
JBUKEHMSI YACTHIL

BuyTpennsis aneprus.
Crioco6bl U3MEHEHUs
BHYTPEHHEHN SHEPIUU

10

Buasl rerionepenaun

11

VYpok-koHpepeHus
"IIpakTrueckoe
MCIOJIb30BaHUE TETIOBBIX
CBOICTB BEILIECTB U
MaTepHajoB B LEJIX
sHeprocoepexeHus"

12

KonnuecTBO TEILIOTEL.
VeapHas TEIIOEMKOCTD

13

YpaBHEHHE TETIIOBOTO
Oamanca. TermaooOMeH U
TEIIOBOE paBHOBECUE

14

JlaGopatopHnas pabota
"UcciaenoBaHue SIBICHU
TEIJI000MEHA MPHU




CMEIIMBAHUU XOJIOJHOU U
ropstaeit BoabI"

15

Pacuer konuuecTBa
TEIUIOTHI, HEOOXOIUMOTrO
JUIS. HAaTpeBaHUs TeNa U
BBIICTISIEMOTO MM TIPH
OXJIXKICHUH

16

JlaGopatopHnas pabota
"OnpeneneHue yaeapHOU
TEIUIOEMKOCTH BeliecTna”

17

DHeprus TOIIUBA.
VY nennHas TerjoTa
CropaHus

18

IInaBnenue n
OTBEP/ICBaHUE
KPUCTAJUTMYECKUX TEJL.
VenapHas TeIUioTa
IIJIABJICHUA

19

JlabopaTopHas pabota
"OnpeneneHue yaenabHOM
TEIUIOTEI IJIaBJIeHUs Jbpaa'

20

[TapooGpazoBanue u
KoHAeHcanus. Mcnapenue

21

Kunenwne. Y nenpnas
TEIUIOTa NapooOpa3OBaHU
Y KOHJICHCAIIUH.
3aBHCHUMOCTb TEMIIEPATYPBI




KHIIEHUS OT aTMOC(EPHOTO
JIaBIICHUS

22

Brnaxxnocts Bo3myxa.
JlaGopatopHnas pabota
"Onpenenenue
OTHOCHUTEJILHOM BIIAJKHOCTH
BO3qyXa"

23

Pemenue 3agau Ha
onpeeleHUE BIaXKHOCTH
BO3/yXa

24

[TpunIUIB pabOTHI
TEIUIOBBIX JIBUTATEIICH.
[TapoBast TypOuHa.
JIBUraTens BHYTPEHHETO
CTOpaHHS

25

KIIJI TermoBoro
nsuraresns. TernoBbie
JIBUTATEJIH M 3aIUTa
OKpYKarolle cpeabl

26

3aKOH COXpaHEHHS U
MIpEeBpaLIeHHs] SHEPTUU B
TEIUIOBBIX MpolLieccax

27

IToaroroBka x
KOHTPOJIBHOW paboTe 1o
TeMe "TennoBnie ABICHUS.
N3MeHeHue arperaTHbIxX
COCTOSIHUH BerecTna'




28

KonrponbHas padora no
TeMe "TennoBnie ABICHUS.
N3MeHeHue arperaTHbIX
COCTOSIHUH BerecTna'

29

Onektpusanus Tein. /[Ba
poJia AMEKTPUIECKIX
3apsIoB

30

Ypoxk-uccienoBanue
"DnexTpuzanus Tel
WHIYKIUEH U IIPU
COMPUKOCHOBEHHUH"

31

B3anmopeiicteue
3apSKEHHBIX TEJl. 3aKOH
Kynona

32

DJIEKTPUYECKOE MOJIE.
HanpspokenHocTh
AIEKTPUYECKOTO ITOJIA.
[IpuHnun cynepno3uuun
JIEKTPUYECKUX MOJIEH

33

Hocurenu snektpudeckux
3apsA0B. DJIEMEHTapHBIN
3apsg. CTpoeHue atoMa

34

[IpoBoHMKY U
JTUBJIEKTPUKHA. 3aKOH
COXpaHEHUs
ANEKTPUYECKOTO 3apsaaa




35

Pemenue 3agau Ha
MPUMEHEHHE CBOMCTB
ANEKTPUYECKUX 3aPSAIO0B

36

DNEeKTpUUYECKUH TOK,
yCIIOBHS €0
CYIIECTBOBAHUSI.
Hcrounuku
AJIEKTPUUYECKOTO TOKA

37

JIefCTBUA DIIEKTPUYECKOTO
TOKa

38

Ypoxk-uccienoBanue
"JleiicTBUE
AIEKTPUYECKOTO I10JIsI Ha
MIPOBOJIHUKYU U
OUAIEKTPUKN"

39

DJIEKTPUYECKUI TOK B
MeTaiax, KHUIKOCTAX U
raszax

40

DJIeKTpUYecKas 1emb U €€
COCTaBHBIE YaCTH

41

Cuna Toxka. JlabopaTopHas
pabora "H3mepenue u
PEryIUpOBaHUE CUIIBI
TOoKa"

0.5

42

DnexTpuyecKkoe
HanpsbkeHue. BoiabTmerp.
JlabopaTopHas pabora

0.5




"N3mepenue u
peryiupoBaHue
HanpspKeHus"

43

ConpoTuBienue
IIPOBOJIHUKA. Y I€IILHOE
COIIPOTUBIICHUE BEILIECTBA

44

JlaGopatopHnas pabota
"3aBUCUMOCTB
ANEKTPUYECKOTO
COIIPOTHBIICHUS
MIPOBOJIHHKA OT €T0 JJITUHBI,
TUIOILAH MTOTIEPEYHOTO
cedeHus u marepuana”

45

3aBHUCUMOCTE CUJIBI TOKA OT
HanpspkeHus. 3akoH Oma
JUTSl y4acTKa LIETH

46

JlabopaTopHas paboTa
"UccnenoBanue
3aBUCHMMOCTH CHUJIbI TOKA,
UAYILIETro Yepe3 pe3ucTop,
OT COIIPOTHUBJICHUSA
pE3UCTOpa M HATIPSKCHHS
Ha pe3ucrope”

47

IlocienoBaTenbpHOE U
Hapannenbﬂoe COCINHCHUA
IIPOBOJTHUKOB

48

JlabopaTopHas paboTa




"[IpoBepka nmpasuiia
CJI0’KEHUS HAMPSHKECHUN
MIPU MOCJIEI0BATEIEHOM
COEIMHEHUH JIBYX
pe3uctopoB”

49

JlaGopatopHnas pabota
"[IpoBepka nmpaBuiia aJis
CHJIBI TOKA TIPU
napaieIbHOM
COEJIMHEHUH PE3UCTOPOB"

50

Pemenue 3anau Ha
npuMeHeHue 3akoHa Oma
JUTSL pa3JIMYHOTO
COEIMHEHUSI IPOBOJHUKOB

51

Pabora 1 MOIITHOCTE
ANEKTPUIECKOTO TOKA.
3akon J[>xoyns-Jlenna

52

JlaGopatopHnas pabota
"OnpeneneHue paboThl U
MOIITHOCTH 3JIEKTPHUECKOTO
ToKa"

53

DJIEKTPUYECKHUE LETH U
noTpeduTenu
AJIEKTPUUECKON SHEPTUU B
osiTy. KopoTkoe
3aMbBIKaHUE

54

IToaroroBka x




KOHTPOJILHOHM paboTe 1o
Teme "DIEeKTpUIECKUE
3apsbl. 3apsyKEHHbBIE TEJla
U UX B3aUMOJICUCTBUSL.
[TocTostHHBIN
AJIEKTPUUECKUNA TOK"

55

KonrtponbHas padora no
TeMe "DIEeKTpUYecKue
3apsbl. 3apsyKEHHbBIE TeJla
U UX B3aUMOJICUCTBUSL.
[TocTostHHBIN
AJIEKTPUUECKUN TOK"

56

ITocTossHHBIC MATHUTEI, UX
B3aNMOJICHICTBUE

57

Ypoxk-uccienoBanue
"U3yuenue nomnei
HOCTOSHHBIX MAarHuTOB"

58

MarsauTHoe ToJe.
MaruuTHOE 110J1€ 3eMJIH U
€ro 3Ha4YeHHE IS SKU3HU
Ha 3emie

59

OnbIT Dpcrena.
MarauTHoe€ T10JIe
AJIEKTPUYECKOTO TOKA
MarsuTtHO€ 10J€e KaTyIIKu
C TOKOM

60

[Ipumenenue

0.5




OJICKTPOMArHuToOB B
texuuke. JlabopaTopHas
pabora "U3yuenue
JNEUCTBUSA MAarHUTHOTO
T0JIsl Ha TIPOBOJIHUK C
TOKOM"

61

DNEeKTpOABUTATEIb
MOCTOSIHHOT'O TOKA.
Hcnonb3oBanue
AJIEKTPOJBUIaTEIICH B
TEXHUUYECKUX YCTPONCTBAX
Y Ha TpaHCIOpTE.
Jlaboparopnas padota
"KonctpyupoBaHnue u
n3y4deHue paboThl
AJIEKTpOABUTATEIIS "

62

OnbiTel Papajes. 3aKoH
3JIEKTPOMATrHUTHOMN
unaykiuu. [Ipasuno Jlenma

63

DneKTporeHepaTop.
CrniocoObI mosTyyeHHst
JJIEKTPUYECKON DHEPIUH.
DJIEKTPOCTAaHIIUM Ha
BO300HOBIISIEMBIX
HCTOYHUKAX SHEPTHH

64

ITogroroska k
KOHTPOJILHOHM paboTe 1o




TeMe "DIJIEKTPUYECKHUE U
MAarHUTHBIE IBJIeHUS"

65

KonrponbHas padora no
TeMe "DIJIEKTPUUECKHUE U
MarHuTHBIE SIBJICHUS"

66

PesepBHblit ypok. Pabora ¢
TEKCTAMH II0 TEME
"TemnoBble sIBICHUA"

67

PeseprubIii ypok. Pabora ¢
TEKCTaMU IO TeMe
"TlocTostHHBIHM
3NEKTPUYECKUN TOK"

68

Peseprubrii ypok. PaGora ¢
TEKCTaMHU II0 TEME
"MaruauTtHble gBieHus"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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9 KUIACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acos

KonTposabHbie

Bcero
padoThI

IIpakTuyeckue
padoTbI

Jara
H3y4eHHsl

MexaHuueckoe NBIKECHHUE.
MarepuanbHas TOUKa

Cucrema orcuera.
OTHOCHUTEIBHOCTE
MEXAaHUYECKOI'0 IBIKEHUS

PaBHOMepHOE
MPSIMOJIMHEITHOE ABM)KEHUE

HepaBnomepHoe
MIPSIMOJIMHEITHOE JTBIDKCHHUE.
CpenHsisi ¥ MTHOBEHHas
CKOPOCTb

[Ipsamonuneiinoe
PaBHOYCKOPEHHOE
JBIKEHUE. Y CKOpEHUE

CkopocTh IPSAMOIUHEUHOTO
PaBHOYCKOPEHHOTO
newkenus. ['padux
CKOpPOCTH

JlaGopatopHnas pabota
"OnpeneneHue yCKOPEHUsI




TeJa IPU PaBHOYCKOPEHHOM
NBVKEHUH 110 HAKJIOHHOMN
iockocty"

CB00OOHOE ITaECHUE TE.
Onsitel [Nannnes

PaBHOMEpHOE ABMXKEHUE 110
oKkpykHOCTH. [Iepuon u
yacToTa 0OpalieHus..
JIuneliHas u yriosas
CKOPOCTH

10

[lenTpOoCcTpEMUTENIBHOE
YCKOpEHHUE

11

IlepBbiii 3axk0H HbroToHA.
Bexkrop cuiel

12

Bropoii 3akon HerotoHa.
PaBHOpelicTBYIOIIAsA crta

13

Tpernii 3axoH HproTOHA.
Cynepno3unus cui

14

Pemrenue 3agay Ha
MIPUMEHEHNE 3aKOHOB
HrroTona

15

Cuna ynpyrocTtu. 3aKoH
I'yka




16

Pemenue 3agau no reme
«Cuna ynpyroctm»

17

JlaGopatopHnas pabota
«OrmpeneneHne KecTKOCTH
TPY>KUHBDY

18

Cuna Tpenus

19

Pemrenue 3agad mo reMme
«Cwuia TpeHus»

20

JlaGopatopHnas pabota
"Onpenenenue

Ko uLreHTa TpeHus
CKOJIbKEHUs"

21

Pemrenue 3agad mo reme
"3akoHsl HeroTona. Cuna
ynpyroctu. Cuna tpeHus"

22

Cuita TSKECTH U 3aKOH
BCCMUPHOT'O TATOTCHUA.
YckopeHnue cBOOOHOTO
InmaacHuA

23

VYpok-koHpepeHus

" JIBUKEHUE TEJI BOKPYT
IPaBUTALMOHHOTO LIEHTPa
(Conneunas cucrema).
lanaxtuxun"




24

Pemmenue 3anay mo reme
"Cuna TSOKECTH U 3aKOH
BCEMUPHOTO TATOTECHHS"

25

[IepBas kocmMuyeckas
ckopocTbh. HeBecoMocTh u
neperpy3Ku

26

PaBHOBecHe MaTepUaIbLHON
TOYKH. AOGCOIIOTHO TBEPAOE
telio. PaBHoBecue TBEPAOTO
TeJla C 3aKPEIIEHHON OChIO

BpallleHUs

27

MowmeHnT cuibl. LieHnTp
TSKECTH

28

Pemrenue 3agad mo reMme
"MowmeHnT cunbl. Llentp
TsDKecTH"

29

[ToaroToBka Kk KOHTPOJIBLHOM
pabore 1o Teme
"MexaHn4YeCKO€e IBUKEHUE.
BsaumopetictBue Ten"

30

Kontponbnas padota mo
TeMe "Mexanndeckoe
NIBIKeHUE. B3zauMmonencTeue

n

TEI

31

Nmmnynsc Tena. Umiynsc
CWJIBbL. 3aKOH COXPaHEHUS
UMIyJibca. YIPYyroe u




HEyIpyroe B3auMOJCHCTBUE

32

Pewenue 3amau o reme
"3aKoH coOXpaHEHUS
uMmiyisca"

33

VYpox-koH(pepeHus
"PeakTHBHOE ABMXEHUE B
IIPUPOJIE U TEXHUKE"

34

Mexanunueckas paboTa u
MOIITHOCTb

35

PaGora cuibl TsKECTH, CUITBI
YOPYTOCTH U CUJIBI TPEHUS

36

JlaGopatopHnas pabota
«Ompenenenne padbOThI CUITBI
TPEHUs P PABHOMEPHOM
JBIDKEHUH TEJa 1O
TOPHU30HTAJIBHOU
MIOBEPXHOCTHY

37

CBs13b SHEpruu U paboThI.
ITorenumanbHas SHEPrus

38

Kunernueckas sneprusi.
Teopema 0 KHHETUYECKOM
SHEPrUu

39

3aKOH COXpaHEHHMS YIHEPTUHU
B MEXaHHKE




40

JlaGopatopHnas pabota
«3yueHune 3akoHa
COXPaHEHHS YHEPTHI

41

KosnebarensHoe nBMXEHUE U
€ro XapaKTePUCTUKH

42

3aTyxatromue KojeOaHusl.
BrinyxneHHbIC KOJIEOaHUSI.
Pe3onanc

43

MartemaTuyeckuii u
MIPY>KUHHBIA MasSTHUKH

44

Ypok-uccienoBanue
«3aBUCUMOCTH TIEPUOIA
KoJIEOAHHH OT )KECTKOCTH
MIPY>KUHBI U MAcCChI TPy3a»

45

IIpeBparienue 3Hepruu npu
MEXAaHUYECKUX KOJIeOaHUsIX

46

JlaGopatopHnas pabota
«OmnpeneneHue 4acToThl U
nepuoaa Konebanui
MPYKUHHOTO MasTHUKA)

47

JlaGopatopHnas pabota
«I[IpoBepka HE3aBUCUMOCTH
neprojaa kKonebanuii rpysa,
MOJBEIIEHHOTO K HUTH, OT
Macchl rpy3a»




48

MexaHHUeCcKHUe BOJHEI.
CBoiicTBa MEXaHHYCCKHUX
BOJIH. [IpononbHBIE 1
MOTNEPEYHBIE BOJTHBI

49

VYpox-koH(pepeHus
"MexaHHM4YeCKHE BOJIHEI B
TBEPIOM TeEIIE.
CelicMuyeckue BOJTHBI"

50

3Byk. Pacnipoctpanenue u
OTpa)kKeHHE 3BYKa

51

Ypok-uccienoBanue
"HaGuroieHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOTHI"

52

I'poMKOCTB 3ByKa U BbICOTa
TOHA. AKyCTUYECKUHI
pe30HaHC

53

VYpok-koHpepeHus
"VapTpa3Byk u HHPPa3BYK B
MPUPOJIC U TEXHUKE"

54

[ToaroToBka K KOHTPOJIBLHOM
pabore 1o Teme "3aKoHbI
coxpaHeHusi. MexaHn4ecKkue
KoJicOaHHs U BOJIHEI"

55

KonrponbHas padora o
TeMe "3aKOHBI COXPAHEHHUS.
MexaHnueckue KojaeOaHus U




BOJTHBI"

56

DJIEKTPOMAarHuTHOE TOJIE.
DeKTpOMarHuTHbIE BOJIHBI

57

CaoiicTBa
3JICKTPOMArHUTHBIX BOJIH

58

VYpok-xondepennus "llkana
AJICKTPOMATrHUTHBIX BOJIH.
Hcnons3oBanne
AJIEKTPOMATrHUTHBIX BOJIH
JIJISI COTOBOM CBSI3H"

59

Ypok-uccienoBanue
"N3y4yeHue cBOWMCTB
AJIEKTPOMATrHUTHBIX BOJIH C
MOMOIILI0 MOOMJIBHOTO
tenedona"

60

Pemenue 3amau Ha
oTnpe/Ie]IeHUE YaCTOThI U
JUTHHBI AJICKTPOMArHUTHOMN
BOJIHBI

61

DneKTpoMarHuTHas Ipupoaa
cBera. CKOpOCTh CBETa.
BosiHOBBIE CBOIICTBA CBETA

62

Hcrounuku cBera.
IIpssMonuneitHOE
pacipoCTpaHEHHUE CBETA.
3armenus ConHua u JIyHsl




63

3aKOH OTpa)KEHMsI CBETA.
3epkaina. Pemenue 3agaq Ha
MIPUMEHEHNE 3aKOHa
OTpaXKE€HUs CBETA

64

[Ipenomnenue cBera. 3akoH
MIPEJIOMIICHUS CBETa

65

[TonHoe BHyTpeHHEE
OTpa)KEHUE CBETA.
Hcnonp30BaHKe MOJIHOTO
BHYTPEHHETO OTPAKECHUS B
OITHYECCKUX CBETOBOJIAX

66

JlabopaTopHas paboTa
"UccaenoBanue
3aBUCHMOCTH YTJia
MIPEJIOMJIEHUS] CBETOBOTO
JIy4da OT yTIJia maJICHUs Ha

nn

rpaHule "BO3IyX-CTEKIIO

67

VYpok-koHpepeHus

"M cnonp30BaHME IIOJTHOT'O
BHYTPEHHETO OTPaKCHHUSI:
CBETOBOJIBI,
OIITUKOBOJIOKOHHAS CBS3b"

68

JIumsel. OnTryeckas cuia
JIMH3EI

69

[Toctpoenne nzo0Opa>keHuit B




JIMH3aX

70

JlabopaTopHas paboTa
"Onpenenenue GOKyCHOTO
pacCTOSHUS U ONITUYECKOMN
CHUJIBI COOMparoIIeH JTNH3HI"

71

VYpok-koHpepeHus
"OnTH4yecKue JINH30BbIE
puoopsI"

72

I'nas xkak onTuueckas
cucrema. 3peHue

73

VYpox-koH(pepeHus
"edexrtol 3penus. Kak
COXPAHHUTh 3peHue"

74

Paznoxenue 6enoro ceera B
cnektp. OneiTel HetoTOHA.
CrnoxeHue creKTpaabHbIX
uBeroB. [{ucniepcus ceera

75

JlabopaTopHas paboTa
"OnBITHI O PA3JIOKEHUIO
0eJI0oro CBETa B CIICKTP H
BOCHPUATHUIO LIBETA
MIPEIMETOB TPHU UX
HAOIIOICHUU Yepe3
I[BETOBbIC (PMUIBTPHI"

76

YpoK-pakTUKym




"BonHoBbIE CBOICTBA CBETA:
mucnepcusi, tHTepQepeHIus
u gudpakaus"

77 OmeiTel Pe3epdopna u
IUTaHEeTapHasi MOJIENIb aToMa

73 [Toctynater bopa. Mozaens
aroma bopa
Hcnyckanue u norjioneHue

79 cBeTa aToMOoM. KBaHTHI.
JIuHeiyaTbie CIEKTPHI
YpoK-pakTUKym

&0 "Habmroienre crieKkTpoB
ucmyckanus"

81 PagnoakTHBHOCTE U €€ BUILI

%) CrpoeHue aTOMHOTO sizipa.
Hyxknonnas Mmonens

23 PangnoaktuBHbIE
npeBpaieHus. 130Tomnsl
Pemenue 3agau no reme:

84 "PasroaKTUBHLIE
npeBpaleHus "

85 [Tepuon nmonypacnana




86

VYpox-koH(pepeHus
"PagnoakTHBHBIE W3ITYyUYEHHUS
B [IPUPOJIE, MEAUIINHE,
TeXHUKe"

87

SnepHble peakuu. 3aKOHbBI
COXpaHEHUs 3apsJI0BOTO U
MacCOBOT'O YHUCE

88

DHeprus CBS3H aTOMHBIX
sep. CBsi3b Macchl U
SHEPTUU

89

Pemrenue 3agad mo reMe
" nepHsble peakuyun”

90

Peakuuu cunTe3a u neneHus
sinep. ICTOUHHMKY SHEeprun
CoiHna 1 3BE€31Q

91

VYpok-koHpepeHus
"SAnepHas SHEpreTUKa.
JericTBus paquoaKTUBHBIX
W3JIyYECHHUI Ha KUBbBIC
OpraHnu3Mbl"

92

[ToaroToBka Kk KOHTPOJIBLHOM
pabore 1o Teme
"DEeKTPOMAarHUTHOE MOJIE.
DNEeKTPOMArHUTHBIC BOJTHBI.
KBanToBnIC siBICHUSA"

93

Konrponbnas padora mo
Teme "DIEeKTPOMarHuTHOE




1oJie. JNEeKTPOMarHUTHbIE
BoJigbl. KBanToBEIE aBIeHUA"

94

[ToBTOpenue, o6o0IICHNE.
JlaGopaTopHbie pabOTHI 1O
Kypcy "B3aumoneiictsue

TCI

95

[ToBTOpenue, o6o0IICHNE.
Pemrenne pacyeTHsIX U
Ka4yeCTBEHHBIX 3a]1a4 IO
teme "TernoBsie mporecch”

96

[ToBTOpenue, o6o0IICHNE.
Pemenne pac4eTHbIX U
Ka4yeCTBEHHBIX 3a]1a4 IO
teme "KIIJI TerioBbIx
nBuraresei”

97

[ToBTOpeHmE, 0600IIEHNE.
Pemenue pacueTHbIX 1
KaueCTBEHHBIX 3a/1a4 IO
teme "KIIJI
JIEKTPOYCTaHOBOK"

98

[ToBTOpeHME, 0600IICHNE.
JlabopaTopHbIie pabOTHI 11O
Kypcy "CBeToBbl€ siBIeHUS'

99

[ToBTOpeHmE, 0600IIEHNE.
PaboTa c Tekctamu o Teme
"3aKOHBI COXpaHEHHUS B
MeXaHHuKe"




[ToBTOpenue, o6o0IICHNE.
100 Pabora ¢ TekctamMu o TeMe
"Komnebanus 1 BOJIHBL"

[ToBTOpeHue, 06001IIeHNE.
101 PaGora ¢ Tekctamu o TeMe
"CBeTOBBIE gBJIcHUA"

[ToBTOpenue, o6o0IICHNE.
102 Pabora ¢ TekcTamu o teme

"KBaHTOBas u saepHas
¢uznka"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102

27







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET






