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[Iporpamma 1o ¢Qu3nke Ha ypOBHE OCHOBHOI'O o00IIero o0pa3oBaHUS
COCTaBJICHa Ha OCHOBE TOJIOKCHHMM M TPeOOBaHMIA K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTEIbHON MPOrpaMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yuérom (enepaibHONU paboyeit mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

Conmepxanue mporpamMmbl 10 (U3MKE HAmpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOMIMXCS W OpPraHU3ALMI0 H3Y4YECHHS
bu3MKu Ha NEATeNbHOCTHOM OCHOBe. B mporpamme mo (usuke y4duTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanusanuu Tpedoanuit ®I'OC OO0 x
IUTAHUPYEMBIM JINYHOCTHBIM M METANPEIMETHBIM pe3yabTaTaM 00ydeHHs, a TAKKe
MEXXIIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEIMETOB HA YpPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHMsI.

[Tporpamma no gu3uke ycTaHaBIMBAET paclpeeneHrne yaeOHOro Marepurania
no rojgaM oOyudeHus (Mo Kjaccam), MpejyiaraeT NpUMEPHYIO MOCIeA0BATEILHOCTh
W3YyYCHHUsI T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS TMPEAMETHOTO CONEPKAHUSA U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJarOIINXCA.

[Iporpamma 1o ¢usuke paszpaboTaHa ¢ IEIbI0O OKAa3aHUS METOJUYCCKOMN
MOMOIIM YYUTENIO B CO3/IaHUU paboueil mporpaMmbl IO y9eOHOMY MPEIMETY.

dwusuKa SBISETCS CHCTEMOOOPA3yIOIUM JIJIsl €CTECTBEHHOHAYYHBIX YIeOHBIX
PEeIMETOB, TOCKOJbKY (HU3NYECKUE 3aKOHBI JIEKAaT B OCHOBE MPOIIECCOB H
SBJICHUM, W3y4aeMbIX XWUMHEH, OWOJIIOTHEH, acTpOHOMUEH © (PU3UUECKOU
reorpaduel, BHOCHUT BKJIaJ] B €CTECTBEHHOHAyYHYI) KapTUHY MHpa,
npenocTaBisieT HaubOosee sCHble O00pa3lbl MPUMEHEHHS HaydHOrO METoja
MO3HAHUS, TO €CTh CI10c00a MOyYeHHs JOCTOBEPHBIX 3HAHUM O MUPE.

OnHa W3 TIIaBHBIX 3a/1ad (PU3WYECKOTO OOpa30BaHUSI B CTPYKType OOIIETro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTH U
MHTEpeca K HayKe y 00ydarouuxcs.

N3yyenne Qusukum Ha 0a30BOM ypOBHE TMpEAIoOiaracT OBJIaJCHHE
CIIEYIOIMMU KOMIIETEHTHOCTSAMHU, XapaKTePU3YIOUIUMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTbD:

e Hay4HO OOBSCHATDH SIBJICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIICIOBAHUS;

e UWHTEPIPETHPOBATH  JAHHBIE W  KCIOJIL30BaTh  HAYYHBIE
JI0Ka3aTeNbCTBA JJIS MTOTyYEHHUS BHIBOIOB.

Henn wusyueHus ¢GU3MKKM Ha YpOBHE OCHOBHOIO 001Iero oOpa3oBaHUs
omnpernenensl B Konmenmuu mnpenomaBaHusi ydeObHoro mpenmera «Duszuka» B
oOpa3oBaTenbHBIX opraHuzanmsx Poccuiickoit @enepauuu, pean3yrOMIMX
OCHOBHBIE  00111€00pa3oBaTebHbIE MPOrPAMMBI,  YTBEPKIEHHON  peElICHHEM



Komnernn Munucrepcersa npoceienust Poccuiickoii denepanuu (MpoToKoi OT 3
nexadbps 2019 r. Ne T1IK4BH).
Henu nzyyeHus: pu3nKu:

NpuUOOpETeHHEe WHTEpeca U CTPEMJICHHS OOYyJarolmuxcsi K HaydHOMY
W3YYCHHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEICTABICHUN O HAYYHOM METO/IE MO3HAHUsS B (HOPMUPOBAHHE
HCCJIEIOBATEIHCKOT'0 OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMupoBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa H3y4eHUs
OCHOB CTPOCHHMSI MaTepuu U (PyHAAMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHHE TPEACTABICHUNA O PO (U3UKHU U1 Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  TpPEACTaBICHUHA O  BO3MOXHBIX  cepax  Oyayuuen
npo¢eCCUOHANILHON JIESITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
JabHEHIIIeMy 00yUEHHUIO B TOM HaIpaBIICHUH.

JlocTikeHne STUX Tenedl mporpamMmbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
o0111ero o0OpazoBaHusi 00ECIEYNBACTCS PEIICHUEM CIICAYIONIUX 3a]a4:

npuoOpeTeHre 3HAHUM O JUCKPETHOM CTPOCHHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUECKMX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSX

NpuOOpETeHNE YMEHUI ONMUCHIBATh U OOBACHITH (U3UUYECKUE SBJICHUS C
UCII0JIb30BaHUEM TOJTYyUYCHHBIX 3HAHUM;

OCBOEHUE METOAOB pEIICHHS NPOCTEHIINX PacyETHBIX 3adad4 ¢
UCIIO0JIb30BaHUEM buznuecknx MOJIeTIeH, TBOPYECKUX u
MIPAKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HaAOJI0aTh MPUPOHBIEC SBJICHUS U BBITIOJIHATH OMNBITHI,
nabopaTopHble  pabOThl M OKCHEPUMEHTAIbHBIC HWCCIEAOBAHUS  C
UCTIOJIb30BAaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OCBOEHUE MPUEMOB pabOThl ¢ MHpOpMaluend (PU3NUECKOro CoaepKaHus,
BKJIIOYAsi HHPOPMALIUIO O COBPEMEHHBIX JOCTHUKEHUSAX (U3UKHU, aHAIIU3 U
KPUTHUYECKOE OlICHUBaHUE NH(POPMAIINH;

3HAKOMCTBO €O cpepamu npodeccuoHaIbHON AEeSTENbHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUAX (PU3UUECKON HAYKH.

Ha wu3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOT'O OOIIETO

oOpazoBaHus oTBoauTCs 238 4acoB: B 7 Kilacce — 68 4yacoB (2 yaca B HefleN0), B 8
Kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kitacce — 102 gaca (3 gaca B HEIEtO).

[Ipennaraemsiii B mporpaMMe no (pu3MKe MnepevyeHb JadbopaTOpHBIX padoT U
OIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BIOOP MPOBEACHMUS



7a00paTOpPHBIX PabOT M OMBITOB € YYETOM HMHAMBUIYATbHBIX OCOOEHHOCTEH
00yyYarommxcsl, CIUcKa AKCIEPUMEHTAbHBIX 3aJaHul, MpeajiaraéMblX B pamMKax
OCHOBHOI'0 FOCYapCTBEHHOT'O 3K3aMeHa M0 (hU3HKE.



COJEPXAHME OBYYEHUA
7 KIIACC

Paznen 1. @usuka v €€ posib B IO3HAHUM OKPY KAIOLIIEro MUpPa.

®usuka — Hayka o mnpupone. fABneHus npupoasl. PHU3NYECKUE SABICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckre BeMMUMHBL. M3mepeHue Qu3anyeckux BeluduH. Duznyeckue
npubopsl. [Torpemnocts n3mepenuit. MexayHapoaHasi cuCTEMa eIUHUIIL.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKHM H3Yy4yaloT MPHUPOAY.
EcTecTBEeHHOHAY4YHBIM METOJ] TMO3HAHUSA: HAONIOAEHUE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIIBUYKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIIOTE3, O0BSICHEHHE
HabmogaemMoro sipneHus. Onucanne GU3NUecKux sIBJICHUN ¢ TOMOIIBIO MOJIENIEH.

Jemoncmpauuu.

1. MexaHHMuYecKre, TEIUIOBBIE, JJIEKTPUYECKHWE, MArHUTHBIE, CBETOBbBIC

SIBJICHUS.
2. ®usnueckue MpUOOPHI M MPOIEAypa MPSIMBIX U3MEPEHUN aHAJTOTOBBIM H
U(GpPOBBIM MPUOOPOM.
Jlabopamopnwie padbomosl u onvimot.
1. OmpeneneHue 1EHBI IEJIEHUS MTKAIbI U3MEPUTEITHLHOTO TTPUOOpA.
2. M3mepeHue paccToOAHUM.
3. H3mepenue o0bEMa KUIKOCTH U TBEPIOTO TEa.
4. OnpeneneHue pa3MepoB MAJIbIX TEIL.
5. M3Mepenue Ttemmeparypbl MpPHA MOMOIIM KUJIKOCTHOIO TEPMOMETpaA HU
JaTYMKA TEMIEPATYPHI.

6. IIpoBenenue wmcciienoBaHus MO MPOBEPKE TMIIOTE3bI: JAIBHOCTH MOJETA
HIapuKa, MyIEeHHOTO0 TOPU30HTAIBHO, TeM OoJiblle, 4eM OoJbllle BhICOTa
IyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBe/IeHHsI 0 CTPOEHMHU BellecTBA.

CrpoeHne BellecTBa: aTOMbl M MOJIEKYJb, HMX pa3mepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBmxenue yactul BemecTBa. CBfA3b CKOPOCTH JIBHJKEHHS YacTUL[ C
TeMrieparypoil. bpoyHoBckoe aBmwxkenue, nauddysus. BzaumoselicTBue dvacTuil
BEIIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHHUE Ta30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTAJUIMYECKUX) Tel. B3auMocBs3b MEXIy CBOMCTBAMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSIX M MX aTOMHOMOJEKYJISIPHBIM cTpoeHueM. OcoOEeHHOCTH
arperaTHbIX COCTOSIHUN BOJBI.

Jemoncmpayuu.

1. HaGmroneHne OpOyHOBCKOTO IBHKEHHS.



2. HaGmonenue nuddysun.
3. HaGmionenue — sBieHUM,  OOBSCHSAIONIUXCS  TMPUTSDKCHUEM WU
OTTAJIKMBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnsie pabomoul u onvimal.

1. OneHka JuMaMeTpa aroMa METOAOM psloB (C  UCIOJb30BAHUEM

dotorpaduii).
2. OmnbITHI 10 HAOJIIOICHUIO TEMIOBOI'O PACIIMPEHHUS ra30B.
3. OmbITH 10 OOHAPYKEHUIO TEUCTBUS CHJI MOJICKYJIIPHOTO TIPUTSIKCHHSL.
Paznea 3. /IBuskeHune U B3auMo/ieiicTBHeE TeJl.
Mexanuueckoe ABWKEHUE. PaBHOMEpPHOE U HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpeliHsAsI CKOPOCTh MPH HEPAaBHOMEPHOM JABMKEHHUH. Pacuér mytu u
BPEMEHHU JIBUXKEHUSL.
SlBnenne wHepuuu. 3aKOH HMHEpUUH. B3auMOJenCcTBHE Ten Kak NMpUYMHA
U3MEHEHUS CKOPOCTHM JIBMKEHHMS Tel. Macca Kak Mepa HMHEPTHOCTH Telna.
[ImoTHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B E€IUHUIIE
00BEMa BeIecTRa.
Cwiia Kak xapakTepuCTHKa B3auMoAeucTBHs Tell. Cuiia ynpyroctd M 3aKOH
I'yka. M3MepeHue cuiibl ¢ MOMONIBIO AUHAMOMETpA. SIBJIECHUE TITOTEHUS W CUJIa
TsokecTd. Cuia TSHKeCTH Ha Apyrux maHerax. Bec tena. Hesecomocts. CrioxxeHue
CWJI, HAPABJIEHHBIX MO OJHOM IpsiMoi. PaBHojelcTBytomas cuia. Cuia TpeHwusl.
TpeHue CKOJIbKEeHUs U TPEHUE TTOKO0s. TpeHue B MpUpojie U TEXHUKE.
Jlemoncmpayuu.
1. HalnroneHne MexaHM4ecKOro JBMKEHHUS Tea.
2. HM3MepeHune CKOpOCTH NPSIMOJIMHENHOTO IBUKECHUSL.
3. HaOGnronenue siBieHUs UHEPLIUH.
4. HabmroneHve n3aMeHEeHUs! CKOPOCTHU MPHU B3aUMOJEHCTBUU TE.
5. CpaBHEHHE Macc M0 B3aUMOJIEHCTBUIO TEI.
6. Cno)keHue Cuil, HaIpPaBJIEHHBIX 110 OJHOM IPSIMOM.
Jlabopamopnuie padbomost u onvimel.
1. OmnpeneneHne CKOPOCTH PABHOMEPHOrO JABMKEHHUS (IIApUKA B KUAKOCTH,
MOJIETTH DJIEKTPUUECKOT0 aBTOMOOMIIS M TaK Jiajiee).

2. OmpezeneHne CperHEW CKOPOCTH CKOJNBXKEHHsSI OpycKa WM IIapuKa o
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TENA.

4. OnbBITHI, JEMOHCTPHUPYIOIIUE 3aBUCUMOCThH pacTsikeHus (nedopmarun)
NPY>KUHBI OT TPUIOKEHHOU CHUJIBI.

5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHUS CKOJIbKEHHUS OT
BECa TEJa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasznen 4. JlaBjieHne TBEPABIX TeJl, dKMIAKOCTE U ra3oB.



Jasnenune. CrnocoObl yMEHBIIEHHUS M YBEIUYECHUS NaBiieHud. JlaBieHue rasa.
3aBHCHMOCTh JaBJIEHUS ra3za OoT o0bEéMa, Temmeparypbl. llepenada naBineHus
TBEPABIMU TeNAMHU, KUIKOCTAMU M razamu. 3akoH Ilackans. [lneBmaTuueckue

MaIiHbI. 3aBUCUMOCTh JaBJIEHUS JXKUIKOCTH OT TiayOWHBI. I 'mapocraruyeckuit

napanokc. CooOuiaromuecs cocyzpbl. ['uapaBnudeckre MeXaHU3MBI.

Atmocdepa 3emnin u armocepHoe aamieHue. [IpuuuHbl CylecTBOBaHUS
Bo3AyIIHONW o0onouku 3emnu. Onbit Toppuuemin. M3mepenue armocepHOro
JaBJICHUs. 3aBUCUMOCTb aTMOC(HEPHOro JaBJIE€HUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 u3MepeHust aTMOC(EPHOro TABJICHHUS.

JlelicTBrE )XKUAKOCTU U ra3a Ha MOIPYyKEHHOE B HUX TeNO. BrITankusaromias
(apxumMenoBa) cuia. 3akoH Apxumena. [lnasanue Ten. BozgyxonnaBanue.

Jemoncmpayuu.
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3aBHCHMOCTB JAABJIECHUS ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs KUIKOCTBIO U Ta30M.

Coobmaromuecst CoCybl.

I'mapaBnnueckuit mpecc.

[IposiBnenue nercTBUsl aTMOC(HEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJIKMBAIOUIEH CHUIIBI OT 00bEMa MOrpyKEHHOM YacTh
T€Ja U IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIONIEN CUJIBI BECY BBITECHEHHOW KUJKOCTH.
VYcnoBue 1uiaBaHus TeN: IJIABAHUE WK MOTPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHOIIEHUS IJIOTHOCTEMN TeNa U )KUIKOCTH.

Jlabopamopnwie padbomost u onvimot.

1.

HccnenoBanne 3aBUCUMOCTH BeEca Tella B BOAE OT 00bEMA NMOrPYKEHHOM B
XKUJKOCTh YaCTH TEJA.

OmnpeneneHrue  BBITAIKUBAKOIMIEH CWIBL, JCHCTBYIOLIEM Ha  TEJo,
IIOI'PYKEHHOE B KUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAOLIEN CUJIBL, IEUCTBYIOLIEH HA TEJIO
B J)KUJKOCTH, OT MaccChl TeJa.

OneITEl, JEMOHCTPHUPYIOLIME 3aBUCUMOCTb BBITAJKHUBAKOLICH  CHUIIBL,
JCUCTBYIOIIEH HA TEJIO B IKUAKOCTH, OT OOBEMA TOTPYKEHHOW B
XKUJKOCTb YaCTH TeJIa U OT INIOTHOCTH KUJIKOCTH.

KoHcTpynpoBaHue apeoMerpa WM  KOHCTPYHPOBAaHHME JIOAKH U
olpezeNeHue €€ rpy30noabEMHOCTH.

Pa3zgen 5. PaGoTa 1 MOIIHOCTB. JHEpPrus.

Mexanunueckasi padota. MOLIHOCTb.

[IpocTeie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs ILIOCKOCTh. IIpaBuio
paBHOBecusi pbryara. IlpuMeHeHwe TmpaBuUiia paBHOBECHUS pbluara K OJIOKY.



«3onoroe mpaBuno» MexaHuku. KIIJ[ mnpocteix Mexanm3moB. IIpoctsie
MEXAaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHepruss. KuHernueckas W NOTEHUMAJIbHAS JDHEPTHUS.
[IpeBpailieHrie OTHOTO BHUJIa MEXaHUYECKOW YHEPTUU B APYroil. 3aKOH COXpaHEHUs
JSHEPIUU B MEXAHUKE.

Jlemoncmpayuu.

1. IIpumepbl MpOCTBHIX MEXAHU3MOB.

Jlabopamopnsie padbomost u onvimet.

1. Omnpenenenve pabOThl CUIBI TPEHHUS NPU PABHOMEPHOM JBIKEHUHU Tela

10 TOPU30HTAIIBHON ITOBEPXHOCTH.

2. HccnenoBaHue yclOBHI paBHOBECHS pblyara.

3. HW3mepenue KII/] Hak1OHHOM IIIIOCKOCTH.

4. V3yuyeHne 3aKOHA COXPaHEHUsI MEXAHUYECKOW SHEPIUH.

8 KUIIACC

Pasznen 6. TerioBbie siBJICHHS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MoJieKyd. ONbIThI, MOATBEPKAAOLIUE
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHOKUHETHYECKOU TEOPHH.

Mopenu TBEPAOro, S>KUIKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannmuueckue u amopdubie tena. OO0bsiICHEHHE CBONCTB Ta30B, JKUJIKOCTEH U
TBEPABIX TEI HA OCHOBE IOJIOKCHUM MOJIEKYJISIPHO-KNHETUYECKON TEOPHH.
CmaunBaHu€ U KaNWUISIPHBIE IBIEHUS. TEem10BOe paCIUPEHUE U CKATHE.

Temnepatypa. CBs3b TeMmIepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JIBUXKCHUS
gacTull. Buytpennsas sHeprus. CrnocoObl HM3MEHEHUS BHYTPEHHEH DHEpPIruu:
TeIUIonepenada 151 COBEpLICHUE paboTHL. Buaer TEIUIONEpENAYM:
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3JTYUYEHHUE.

KonnuecTtBo TeruoTel. YenbHas TEIUIOEMKOCTh BelecTBa. TermiooOMeH H
TEIUIOBOE paBHOBECcHE. YpaBHEHHE TemIoBoro Oamanca. IlmaBienue u
OTBEP/JICBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEIbHAS TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcauus. Mcnapenue. Kumenue. YnuenbHas Teriora
napooOpa3oBaHusi. 3aBUCHMOCTb TeMIIepaTypbl KHUIIEHUS OT aTMoc(epHOro
JIaBJICHUSL.

BrnaxnocTts Bo3myxa.

DHeprus TOIIMBa. Y IeJbHAs TEIUIOTa CTOPaHMUS.

[Tpunnmner pabotsl TeroBbiX jaBurarenei KIIJ[ TeruioBoro npuratens.
TerioBbIe IBUTATENN U 3aIUTA OKPYKAIOIIECH CPEJIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUHU B TEIUIOBBIX MPOLIECCAX.

Jlemoncmpayuu.

1. HaGnroneHue 6poyHOBCKOTO ABHUKCHHS.
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10.
11.
12.
13.

Habmonenune nuddysun.

Habmronenue siBneHnii cMauMBaHUs U KaWLISPHBIX SIBJICHUM.
Habmronenue TemioBoro pacmmpeHus Te.

N3meHenue maBieHus ra3a mpd U3MEHEHUU 00bEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBwina uzmMepeHus TemrepaTypsl.

Bunsl Termmonepenaum.

OxnaxaeHue npu COBEPIICHUU PadbOTHI.

HarpeBanue npu coBepiieHNN pabOThl BHEITHUMHU CHUJIAMHU.
CpaBHeHUE TEITOEMKOCTEN pa3IMYHBIX BEIIECTB.
HabGmtonenue xunenus.

Habmronenune nocTostHCTBA TeMIEpaTyphl IPH TUIABICHUU.
Mopenu TeTOBbIX IBUTATEIIEH.

Jlabopamopnwie padomot u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITHI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSIKECHHUSI.
OnpITHI MO BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM MJIM caxapa.
OnbIThl MO HAOJIOACHUIO TEIJIOBOIO PACHIMPEHUSI Ta30B, JKUIKOCTEH M
TBEPABIX TEIL.

OrnpeneneHue qaBiIeHUs BO3IyXa B OaJIOHE IITIPHIIA.

OnbIThI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh JAaBJIECHUS BO3JlyXa OT €ro
00bEMa M HArpeBaHUs WIH OXJIAKICHHUS.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKUIKOCTH
B TEPMOMETPHUUYECKON TPYOKE OT TEMITEPaTYPhI.

HaOmronenne wu3MeHEHHs] BHYTPEHHEH DSHEpPruuM Tella B pe3ysibTaTe
Teryionepeaay U padboThl BHEITHUX CHUJI.

UccnenoBanne siBaeHUS TEIIOOOMEHA IPH CMEIIMBAaHUU XOJIOAHOW U
ropsiyeu BOJIbI.

OmnpeneneHue  KOJIMYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOW  IIpHU
TEIJI000MEHE C HArPEThIM METAUIMYECKUM LIIJIUH]IPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiecca UCIapeHUs.

Onpenenenrne OTHOCUTENBLHON BIQKHOCTH BO31yXa.

Onpenenenue yaelabHOM TEMUIOTHI TIJIABJICHUS JIbJIA.

Paszpgesn 7. DinekTpuyeckne U MArHUTHBIC SIBJICHMS.
Onektpuzauusi Ten. J[Ba poaa sieKkTpuyueckux 3apsioB. BzaumoneiicTBue
3apspDKeHHBIX  Tell.  3akoH KynmoHa (3aBUCUMOCTh  CHIIBI  B3aMMOJICUCTBUS

3apsPKCHHBIX TCJI OT BEJIMYMHBI 3apA10B U paCCTOAHUA MCKIAY TCJ'IaMI/I).

Onektpudeckoe mosie. Hanpsok€HHOCTH 3iekTpudeckoro mosisd. [lpunnmn
CYNEPHO3ULIUH IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YpPOBHE).



Hocurenn snexkrpuyeckux 3apsnoB. DIEMEHTAPHBIA JJIEKTPUYECKUN 3aps.
Crtpoenne aroma. I[IpoBOIHMKM W  JUINEKTPUKUA. 3aKOH  COXPaHECHUS
AIEKTPUYECKOr0 3apsa.

DJEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHUS DJIECKTPHUUECKOIO TOKA.
MCTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBHUS SIEKTPHUUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUYECKHUIM TOK B KUIKOCTSIX U razax.

Onektpuueckas uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ComnpoTuBjIeHHE MPOBOJHUKA. Y ACIBHOE COMPOTHUBJIECHUE BellecTBa. 3akoH Oma
qis ydactka uend. [locimenoBarenbHOE W MMAPAUIENBHOE  COCIMHEHUE
MIPOBOJHUKOB.

PaGora u MOIIHOCTH dJIEKTpUYECKOrOo ToOKa. 3akoH Jlxoyns—JleHua.
DNeKTpUIeCcKre IeNu U MOTPEOUTETN dIEKTPUIECKON sHeprun B ObiTy. KopoTkoe
3aMBbIKaHUE.

[TocTtossHHble ~ MarHuThl.  B3aumopencTBHE  MOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe nosie. MarHuTHOE 1osie 3eMJIM U €ro 3Ha4eHUE I )KU3HU Ha 3eMiie.
OnbiT  Opcrena. MarautHoe 1mosie  3JeKTpudeckoro Toka. [IpumeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MArHUTHOIO TOJISI HA TPOBOJAHUK C TOKOM.
DJIEKTPOABUraTENIb MOCTOSSHHOIO TOKa. MCHoNb30BaHUE JJIEKTPOJBUTATEICH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel Dapanes. SABnenue snekrpomaruuTHor uHAyKuuu. [Ipasuno Jlenua.
DIIEKTPOreHepaTop. CnocoOb1 ITOJTyYEHHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX UCTOYHHUKAX SHEPTHUU.

Jemoncmpayuu.

DIeKTpU3aLIUs TENl.
JIBa poia 3JIEKTPUYECKHUX 3aPsAI0B U B3aUMOJIEUCTBUE 3aPSIKEHHBIX TElL.
YCTpPONCTBO U IEMCTBUE HJIEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAs UHAYKIUSI.
3aKOoH COXpaHEHUS AIEKTPUUECKUX 3apsJI0B.
[IpoBOIHUKY U JUATEKTPUKHU.
MopenrpoBaHue CUIOBBIX JTUHUM SJIEKTPUUECKOTO MOJIS.
HcTouHMKY TOCTOSHHOTO TOKA.
JIeHCTBUSA DIEKTPUIECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KUJIKOCTH.
. ['a30BbIN pa3zps.
. I3mepenune cuiibl TOKa aMIepMETPOM.
. I3mepenune 3JIeKTpUYECKOro HapsHKEHUsT BOJIbTMETPOM.
. PeocTat u Mara3uH CONpOTUBIICHUH.
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. BSaHMOﬂGﬁCTBHe IIOCTOAHHBIX MAariuToOB.
. MOI[eJII/IpOBaHI/Ie HCBO3MOXKHOCTH Pa3aC/ICHUA IIOJIIOCOB Maruura.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenvpoBaHue MarHUTHBIX TTOJEH MOCTOSIHHBIX MarHUTOB.

OmnsIT Dpcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMarHur.

JlelicTBME€ MarHUTHOIO T10JI HA MPOBOJHHUK C TOKOM.

DJIEKTPOABUTaTENh IMTOCTOSHHOTO TOKA.

HccnenoBanue siBIEHUA 3JIEKTPOMATHUTHON UHAYKIIHH.

Onbitel Dapapes.

3aBUCUMOCTh HAIlpaBJICHUS HWHIYKIIMOHHOTO TOKAa OT YCJIOBUM €ro
BO3HHUKHOBCHHS.

DIIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnsie padbomosl u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OneITel 1O HAONIOACHUIO SJEKTpU3ALMM Tel HWHAYKUHEH U IpuU
CONPUKOCHOBEHMH.

HccnenoBaHue JOEUCTBUS DIJIEKTPUYECKOIO M0 HA IPOBOJHUKU U
JUDJIEKTPUKHU.

COopka u poBepka paboThl JEKTPUUECKOH LIETTH MOCTOSHHOTO TOKA.
N3mepeHne n perympoBaHue CUIBI TOKA.

N3mepeHune u peryimpoBaHue HANIPSKEHHUS.

HccnenoBanne 3aBUCMMOCTH CWIBI TOKA, HMAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTHBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHMOCTD AIEKTPUYECKOT O
CONPOTHUBJIEHUSI TPOBOJAHUKA OT €ro [JMHBI, IUIONAAU MONEPEYHOrO
CEUEHMS U MaTepraa.

IIpoBepka mpaBwiIa CIOXKEHUS HANPSHKEHUM IPU  IOCIENOBATEIBHOM
COEIMHEHNH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia Il CWIBl TOKAa IPU MApaJUIEIbHOM COECIUHEHUU
PE3UCTOPOB.

Omnpenenenre padOTHI IEKTPHUUECKOr0 TOKA, UIYIIETO Yepe3 PE3UCTOP.
Omnpenenenne MOIIHOCTH  DJIEKTPUYECKOIO TOKA, BBIAEIAEMOM Ha
pe3nucTope.

HccnenoBanre 3aBUCMMOCTH CWIIBI TOKA, MAYIIErO 4epe3 JaMIIOYKy, OT
HaIIPSKEHUSI HA HEH.

Onpenenenue KIIJ[ narpeBarens.

HccenenoBanyie MArHUTHOTO B3aUMOJAECUCTBUS IOCTOSIHHBIX MArHUTOB.
WN3yyenue MarHMTHOrO IOJSI  TMOCTOSHHBIX ~ MAarHUTOB INPH  UX
00BEIUHEHUY U PA3ACIICHUN.

HccnenoBanne neicTBUA 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.



17. OUBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aWUMOJCHUCTBUSA
KATYIIKM C TOKOM WM MarHuTa OT CWIbl TOKa WM HAIlpaBJIICHUS TOKAa B
KaTYIIKE.

18. M3yueHue neicTBYs MAarHUTHOTO T0JIs1 HA TPOBOJHUK C TOKOM.

19. KoHCTpyHpOBaHUE U U3y4EHHE PA0OTHI JIEKTPOABUTATEIS.

20. M3mepenne KIIJI amekTpoaBUraTenbHON YCTaHOBKHU.

21. OnBITBl IO HUCCIEAOBAHUIO SBJIIEHUS JJIEKTPOMArHUTHOM WHIYKIUU:
UCCIIEOBAHNE W3MEHEHUW 3HAYCHUS W HAIPaBICHUS WHIYKIMOHHOTO
TOKA.

9 KJIIACC

Paspnes 8. MexaHuyeckue siBJeHUs.

MexaHnnueckoe JOBWKEHHE. MarepuanpHas Touka. Cucrema oTcuéra.
OTHOCHUTENIBHOCTh MEXaHMYECKOr0 JBHKEHUS. PaBHOMEpHOE NpPSIMOJMHEHHOE
nBwxeHne. HepaBHoMepHOe npsimonnHeENnHOEe ABHKEeHUE. CpelHsass 1 MTHOBEHHAs
CKOPOCTb TeNa NpH HEPABHOMEPHOM JBHKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEWHOe nBkeHne. (CB0OOOAHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. Ilepumon u vacrtora oOpamieHus.
JIuneliHas ¥ yrioBasi CKOpocTU. LIeHTpoCTpEMUTENBHOE YCKOPEHHE.

[Tepssbiii 3akoH HptoToHa. BTopoit 3akon HeroTtoHa. Tperuii 3akoH HeroToHa.
[IprHIMD Cynepro3uLUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CHIa TPEHUS CKOJIbKEHUSI, CHJIa
TPEHUS MOKOS, IPYTHE BUIbI TPEHHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOrO TATOTEHHUA. YCKOPEHHE CBOOOHOTO
naaeHus. J(Bwxkenue ruianer Bokpyr Comnma. IlepBas kocmMuyeckash CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHoBecue martepuanbHON TOUKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOrO TeJa ¢ 3aKPEIUIEHHON OChIO BpauieHus. MoMeHT cuibl. LeHTp TsixecTu.

Nmnynbe tena. M3MeHeHne ummyibca. UMImynbc cuibl. 3aKOH COXpPaHEHHUS
UMITyJIbCa. PEakTHBHOE NBMKEHUE.

Mexanuueckass pabora ¥ MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYTOCTH,
TpeHus. CBs3b dHepruu u padboTsl. [loTeHIanbHas 3Heprus Teina, MOJAHATOTO HaJ
MIOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas sHEeprus cxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHMSI MEXAaHUYECKOU
SHEPTHH.

Hemoncmpayuu.

1. HalnroneHne MeXaHWYeCKOro ABUIKEHUS TENa OTHOCHTEIBHO Pa3HbIX Tell

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

CpaBHeHME TyTE€d W TPACKTOPUN ABWKEHUS OAHOTO M TOr0 K€ Tena
OTHOCHUTEJIBHO PAa3HBIX TENl OTCUETA.

N3mepeHune ckopoCcTH U YCKOPEHUS NPSIMOJIMHEMHOTO IBUKEHHUSL.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOI' O JIBUKEHUS.

Habmronenue aBUxkeHUs Tela Mo OKPYKHOCTH.

Habmonenne MmexaHnyeckux siBJICHUN, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1npu €€ pPaBHOMEPHOM UM  YCKOPEHHOM JIBUKECHUU
OTHOCUTENIHHO KaOMHETa (PU3UKH.

3aBUCUMOCTh YCKOPEHHS Tejla OT MacChl Tela W JIEUCTBYIOIIEH HAa HEro
CHUJIBI.

HaGntonenue paBeHcTBa CHIT IPU B3aUMOJIEUCTBUM TEII.

HN3meneHne Beca Tena npu yCKOPEHHOM JIBUKEHHH.

[lepenaya umiynbca pu B3anMOJAEHCTBUY TE.

[IpeobpazoBaHus SHEPTUHU NPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHre UMIyJIbCca MPU HEYNIPYTOM B3aUMOJIEHCTBUM.

CoxpaHeHne UMITyJIbCca TpU a0COIIOTHO YIPYTOM B3aUMOJICHCTBUU.
Habmronenue peakTUBHOTO ABUKEHUSL.

CoxpaHeHre MEXaHUYECKON YHEPTUH TPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOW PHEPTUU MPHU JBHKEHUU Tela MOJ IeCTBUEM
MIPY>KUHBL.

Jlabopamopnuie padbomost u onvimeol.

1.

KonctpyupoBanue TpakTa A pa3roHa W JaJbHEUIIIETr0 paBHOMEPHOTO
JIBKEHUS IIIapUKa WA TEIEKKH.

Ompenenenre cpeaHel CKOPOCTH CKOJBKEHUS OpycKa WM JIBUKEHUS
[IapUKa [0 HAKJIOHHOU IJIOCKOCTH.

Ompenenenre yCKOpPEHHUs Tela NpU PABHOYCKOPEHHOM JIBHJKEHHH TIO
HAKJIOHHOM TJTOCKOCTH.

UccnenoBanrie 3aBUCMMOCTH MYTH OT BPEMEHH MHPH PaBHOYCKOPEHHOM
JBI>KEHUM 0€3 HayaJlbHOM CKOPOCTH.

[IpoBepka TrHUIIOTE3bI: €cCIM NpPU PABHOYCKOPEHHOM JIBIDKEHUU 0€3
HAYaJIbHOM CKOPOCTH IIyTH OTHOCSITCS KakK psifi HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKU BPEMEHH OJIMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CUJIbI TPEHUS CKOJBXEHUS OT CHJIbI
HOPMAJILHOTO JTaBJICHHUS.

Onpeneneuaue kodphUIMeHTa TPESHUS CKOJIBKCHHS.

Onpenenenne KECTKOCTU NPYKUHBI.

Onpenenenue padOThl CUJIBI TPEHUSI TIPU PABHOMEPHOM JIBHDKCHUHU Teja
110 TOPU30HTAIILHON TTOBEPXHOCTH.



10. OnpenenieHne  pabOTBl  CHUJIBI  YNIPYTOCTH IMpU  MOABEME Tpy3a C
UCIIOJIb30BaHUEM HEMOJBHKHOIO U MOJABUKHOT'O OJIOKOB.

11. I3ydyeHue 3aKk0Ha COXpaHEHUS SHEPTUU.

Pasznen 9. Mexanuveckue Koj1e0aHUsA U BOJIHBI.

KonebartenbHoe aBmxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOaHHI: epuo/,
4acToTa, aMIUINTya. MareMaTud4ecKUuil U NpYyKUHHBIM MasTHUKU. [IpeBpaiienue
SHEPrUu MPH KOJIeOATEIHHOM JIBUKECHHUU.

3aryxarorue — koneOaHusa.  BelHykneHHele — kojebanus.  Pe3oHanc.
Mexannueckue BoyiHBL. (CBOMCTBA MeEXaHWMYEeCKUMX BOJH. [IpomonbHble H
NONEpPEYHbIE  BOJIHBL. JIMMHA BOMHBI M CKOPOCTh €€ PacIpOCTPAHCHUS.
MexaHnuecKkue BOJIHBI B TBEPIOM TENE, CEHCMUYECKUE BOIHBI.

3Byk. I'poMKOCTh 3Byka u BbicoTa ToHA. OTpaxkenue 3Byka. MHDpa3Byk u
YIIBTPA3BYK.

Jemoncmpauuu.

1. HaGmronenuwe koneGaHuii Ten moJ JNEUCTBUEM CHIIBI TSDKECTU M CHUIIBI
YOPYTOCTH.

Habntonenue kosnebanuii rpy3a Ha HUTU U Ha MPY>KUHE.
HaGntonenue BoIHY X AE€HHBIX KOJI€OaHMI U pEe30HAHCA.
PacnpoctpaneHnne npooJibHBIX U MONEPEYHBIX BOJH (HA MOZENH).
HaGmronenmne 3aBHCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTHYECKHN pE30HAHC.
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Jlabopamopnwie pabomosl u onvimol.
1. OmpeneneHue dYacTOThl M TEepUoJa KoieOaHUW MaTEeMaTUYECKOTo
MasTHHKA.
2. Ompezenenue 4acTOThl U IEPUOA KOIEOaHU MPYKMHHOTO MasITHUKA.
3. HccnegoBanue 3aBUCUMOCTH TIEpHOJia KOJIeOaHUN MOABEIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. WccnenoBaHue 3aBUCMMOCTH TIEpUOa KoJeOaHUN NPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH IepHO/a KOJeOaHHWil rpy3a, MOABEHICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbITBI, JAEMOHCTPUPYIOLIME 3aBUCHUMOCTh IepuoAa  KojieOaHHid
NPY>KUHHOTO MasTHUKA OT MacChl Ipy3a M )KECTKOCTHU MPYKUHBI.
7. VI3MepeHue yckopeHusi CBOOOIHOTO MaCHUSI.
Pasznen 10. Dy1eKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMArHUTHOE  TOJIE.  ODJEKTPOMAarHuTHble  BOJHBL.  CBOMCTBa
ANEKTPOMarHuTHeIX BOdH. [llkana »JeKTpoMarHUTHBIX BOJH. Mcrnonb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBA3H.



DJIeKTpOMaruuTHasa mnpupoaa cBera. CKoOpocTh cBeTa. BomHOBBIE CBOMCTBa
CBETA.

Jlemoncmpayuu.

1. CBoliCcTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoOnHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomosl u onvimol.

1. W3ydyeHue CBOWMCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0O MOOHIBHOIO

TenedoHa.

Pa3nen 11. CBeToBbBIE AABJICHHS.

JlyueBas MOJIE/b CBeETA. Hcrounuku CBeETa. [IpssmonuHerHOE
pacnpocTtpaHenue cBera. 3atMeHust Connua u JIynsl. Otpaxenue ceera. [lnockoe
3epKaio. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenune cBera. 3akOoH mpenomiieHusi cBera. llomHoe BHYyTpeHHee
OoTpakeHHe cBeTa. lcnonb30BaHUE TIOJHOTO BHYTPEHHETO OTPAXKECHHUS B
ONTUYECKUX CBETOBOJIAX.

Jluaza. Xox nydedt B gumH3ze. Onruueckas cucrtema (oToarnmapara,
MUKpOCKONa M Tejeckoma. [J1la3 kak onTuyeckas cucTeMa. bau3opykocTh u
JaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel Hptorona. Croxenue
CIIEKTPAJIbHBIX LIBETOB. J(ricniepcusi cBera.

Hemoncmpauuu.

[IpssMmonuHelrHOE pacpOCTpaHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tomy4uenune n300pakeHui B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.

[Ipenomiienue cBera.

Onruyeckuii CBETOBO/I.

Xon myder B cCOOMPAIOIIEii TUH3E.

Xox ny4yer B pacCEenBAaIOIIEN JINH3E.

[Tonyyenue n300paxeHuil ¢ TOMOLIBIO JIUH3.

[Ipunun aeiictBus doToarnmapara, MUKpOCKOIA U TEJIECKOIIA.

10. Mopnens ri1asa.

11. Pa3noxeHue 6e10ro cBeTa B CIEKTP.

12. [Tonydenue 6eoro cBeTa Mpu CI0KEHUH CBETA Pa3HBIX 1[BETOB.

Jlabopamopnwie padbomosl u onvimol.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPaKEHHUsSI CBETOBOIO Jiyya OT yria
naJieHuUs.
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2. M3ydeHune xapakTepUCTUK U300pakeHUs IpeIMeTa B INIOCKOM 3€pKalle.
3. HccnenoBaHue 3aBUCUMOCTH yIJla MPEIOMIIEHHsI CBETOBOIO Jyya OT yria
NaJeHUs Ha TPAaHULE «BO31YX—CTEKIIO».



4. TlomyueHnue u300pa>keHUI C TOMOIIBIO COOUPAIOIIEH JTUH3BI.
Omnpenenenre (HOKyCHOTO pacCTOSHHSI M ONTUYECKON CHIIbI coOMparolen
JIUH3BI.

6. OTBITHI 1O PA3TOKEHUIO OEIOr0 CBETa B CIIEKTP.

7. OmbITHl TIO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOCHUM Yepe3
[[BETOBBIE (PUIILTPHI.

Paznen 12. KBaHnTOBbBIC SIBJICHUS.

Omnwitel Pesepdopna u mmanerapHass mozenb atoma. Mojaens atoma bopa.
Hcnyckanne n nornomenne ceerta aroMoM. KBaHThI. JInHelHyaThIe CIEKTPBI.

PannoaktuBHOCTh. Alnbda, O6era- u ramma-uznydeHus. CTpoeHHE aTOMHOTO
anpa. HykimonHas wmoxpens aromHoro sapa. WM3orombl.  PannoakTuBHBIE
npespanienus. [lepuon nmomypacmnaaa aTOMHBIX SAED.

SAnepHsle peakiuu. 3aKOHBI COXPAHEHUs 3apsiA0BOTO M MAacCOBOI'O YHUCEIN.
DHeprus CBsi3M aTOMHBIX sjep. CBsi3b Macchl W dHepruu. Peakinuu cuHTe3a U
nenenus anep. Mcrounuku sneprun ConHIa v 3BE3 .

SnepHas sHepreruka. JleMCTBUS pPAAMOAKTUBHBIX HW3JIYYEHUW HA JKUBBIE
OpraHU3MBI.

Jlemoncmpayuu.

1. CHekTpbl U3IIYyYEHUS U MOTJIOLICHHUS.

2. CrnekTpbl pa3IMYHbIX Ia30B.

3. CnekTtp Bomopoja.

4. HaOmoneHue TpekoB B kamepe BuiibcoHa.

5. Pabora cuérunka MOHU3UPYIOIIUX U3Ty4EHUH.

6. Peructpaius uzinyueHus nNpupoaHbIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnuie padbomost u onvimel.

1. HalnroneHue CrIONIHBIX U IMHEWUYATHIX CIIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHHE HHEPTMHU YACTULBI 110 TOPMO3HOMY

nyTtu (mo ¢pororpadpusm).

3. H3mepenue paguoakTUBHOIO (hoHa.

IHoBTOpPHTEILHO-00001IAX0IM A MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOMINN MOTYJb TIPEAHA3HAYEH JIJII CUCTEMAaTHU3aIluu
U 0000IIeHHS  NPEAMETHOrO  COACpKaHUSI U ONbITa  JAESATEIbHOCTH,
npuOOPETEHHOrO MPU U3YUYCHHUH BCEro Kypca (PU3UKH, a TaKXKe JJIs MOATOTOBKH K
OCHOBHOMY TOCYAQpCTBEHHOMY »JK3aMeHy T0 (Gu3uKe [ 00ydarouuxcs,
BBIOPABIIIUX ATOT yUYEOHBIN MPEAMET.

[Ipy U3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSATeIbHOCTU, HA OCHOBE KOTOPBIX 00€CIEUMBACTCS JOCTIKCHHUE MPEIMETHBIX U
METanpe/IMETHBIX  IJIAHUPYEMBIX  PE3yJNbTaToB  O0ydeHUs, (QopMuUpyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOCHHME HAay4YHBIX METOAOB HCCJIEIOBaHUs



SIBJICHUW TPUPOALI U TEXHUKH, OBJAJECHUE YMEHUSMH OOBSCHATH (PU3UUECKUE
SIBJICHUSI, TPUMEHSA TMOJY4YEHHbIC 3HAHMWS, pElaTh 3ajJadyd, B TOM YHCIE
Ka4€CTBEHHBIE U SKCIIEPUMEHTAIbHBIE.
[IpyHIMIIMANBHO AEATEIBHOCTHBIA XapakTep JaHHOIO pa3zelia peain3yercs
32 C4€T TOro, 4YTO OOYYAIOIIHUECs BBIIONHIIOT 3aJaHUsl, B KOTOPHIX UM
IpeaIaraeTcs:
HA OCHOBE TOJIYYCHHBIX 3HAHMI pacro3HaBaTh M HAy4yHO OOBSICHATH
dbuznueckue sIBICHUS B OKPYIKAIOIIEH MPUPOIE U TTOBCETHEBHOM KU3HH,
UCIIOJTb30BaTh HAYYHBIC METOJIbI UCCIIEAOBAHUS (PU3NUECKUX SBICHUH, B TOM
YUCIIe I POBEPKH TMIIOTE3 U MOJYYECHHS] TEOPETUUECKUX BHIBOOB;
OOBSCHATh HAy4YHbIE OCHOBBI HaubOoOee BaXXHBIX JOCTHXKEHHI COBPEMEHHBIX
TEXHOJIOTUM, HAIPUMEDP, TPAKTUYECKOT O UCITOJIB30BAHUS PA3INYHbIX UICTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA IMPEBPALICHHS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPIUHU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

N3yuyenue (u3MKM HA ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HAIMPABIEHO

Ha JIOCTH)KEHUE JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pPa30BaTEIbHBIX
pe3yJIbTaTOB.

B pesynbraTe uzydyeHus: pu3NKu Ha ypOBHE OCHOBHOI'O 00IIero 00pa3oBaHuUs

y obOyuarorierocs 0yayT copMHUpOBaHBI CIEAYIONINE TUYHOCTHBIE PE3YJIbTaThl B
qaCTH:

1) IaTPHOTHYECKOT0 BOCIIUTAHMSA :

- TPOSIBJIEHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
(bu3NUecKOl HayKU;

- IICHHOCTHOE OTHOIIIEHHUE K JTOCTHKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpasKIaHCKOr0 U JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

- TOTOBHOCTb K aKTUBHOMY Y4YaCTHIO B O0CYX/I€HUU OOIIIECTBEHHO 3HAYHUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JOCTHKCHUIN
busuky;

- OCO3HaHUE BAXHOCTH MOPAIbHO-3TUYECKUX MPHUHIMUIIOB B JIEATEIIBHOCTH
Y4EHOTO;

3) 3CTETHYECKOT0 BOCIIUTAHUA:

- BOCHPHUATHE ICTETHUUECKUX KAa4eCTB (PU3NYECKON HAyKU: €€ TapMOHUYHOIO
MOCTPOEHMUS], CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

- OCO3HAHHME UEHHOCTH (U3MYECKOM HAyKW KaK MOIIHOTO MHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PAa3BUTHsI TEXHOJIOTUM, BaXXHEHIIEH COCTABIISIOLIEH
KYJIBTYPHI;

- pa3BUTHE Hay4YHOU JF0OOO3HATEIBHOCTH, MHTEpECa K HCCIEA0BATENIbCKOM
NESATENIbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbS M  J3MOLUHMOHAJIBHOIO
0J1aronmoJTyymsi:

- OCO3HaHWE IIEHHOCTU Oe30macHoro oOpaza KU3HMU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH MpaBWJl OE30MaCHOr0 TMOBEIAEHUS Ha
TpPaHCIIOPTE, HA JOpOrax, C JJIEKTPUUYECKHM U TEIJIOBBIM OOOPYIOBAHHEM B
JIOMAITHUX YCIIOBUSIX;

- c(opMUpPOBAHHOCTh HaBbIKa peQUIeKCUM, TPU3HAHUE CBOETrO IMpaBa Ha
OLIMOKY M TaKOT0 K€ MpaBa y APYroro 4eloBeKa;

6) Tpy10BOI0 BOCTIMTAHMS:

- aKTHMBHOE y4YacTHE B PEIICHUM NPAKTUYECKUX 3aj1ad (B paMKax CEMbH,
o0pa3oBaTelNbHOM  OpraHu3alii, TropoAa, Kpas) TEXHOJIOTUYECKOH W



COLIMAJILHOM HANpPaBJIEHHOCTH, TPeOyIOIMX B TOM YHCIe U (PU3HMYECKUX
3HAHUMU;

e - UHTEpEC K MPAKTUYECKOMY M3yUYEHUIO MPOPECCuil, CBI3aHHBIX C GUZUKOM;

e 7)3K0JOrH4eCKOro BOCIIMTAHUS:

e - OpHUEHTAlUs Ha NMpUMEHEHHEe (PU3MYECKHX 3HAHUU IS peuIeHHs 3a7ad B
001acTH OKpY’Kalolllel Cpeapl, IUIAHUPOBAHUA TOCTYNKOB W OLEHKH UX
BO3MOXHBIX ITOCJIEICTBUN JUIs1 OKPY KAIOLIEH CPEJIbI;

e - OCO3HAHME TJO0ANTBHOIO XapakTepa SKOJOTMYECKUX NpodiieM M MyTed HX

pElICHHUS;
e 8) amanTanum K U3MEHSIOUIMMCH YCJOBHAM COLMAJIBLHOM U NMPHPOIHOU
Cpelbl:
e - TOTPEOHOCTh BO B3aUMOJACHCTBUHM IPHU BBITOJIHECHUHW HCCIASAOBAHUNA U

MPOCKTOB (hM3MYECKOW HANPABJICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
APYTHX,

e - TIOBBIIICHUE YPOBHS CBOEM KOMIIETEHTHOCTH Ye€pe3 MPAKTUUYECKYIO
JeSITENhHOCTD;

e - MOTPEOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM YHCII€ (POPMYIHPOBATH
UJICH, TIOHATHUS, TUTIOTE3BI O PU3HUECKUX 00BbEKTaX U SIBJIICHUSX;

e - OCO3HaHHE Ae(DHUIUTOB COOCTBEHHBIX 3HAHWM U KOMIIETCHTHOCTEH B 00JacTH
bu3uKy;

e - IUIAHUPOBAHHWE CBOETO pA3BUTHS B TNPHUOOPETCHWH HOBBIX (PU3UUECKHUX
3HAHWM;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBISABIIATH B3aMMOCBSI3U MPUPOJIBI, OOIIECTBA U
HPKOHOMHWKH, B TOM YHCJIE C UCTIOIh30BaAHNEM (PU3HUECKUX 3HAHMIM;

e - OIEGHKA CBOMX JCHCTBHUU C yd4€TOM BIHSHHS Ha OKPYKAIOIIYIO Cpeny,
BO3MOXKHBIX TJI00AJIbHBIX MOCIEICTBHIA.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

B pesynbraTe OCBOGHHS TpPOrpaMMbl MO (PHU3UKE HAa YPOBHE OCHOBHOI'O
o01rero oopazoBanus y o0ydaromierocsi Oyayt copMUpPOBaHBl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIONIHIE T03HABATEIbHBIC YHUBEPCAIBbHBIC YUeOHbIC ICHCTBUS,
KOMMYHHUKATHBHBIC  yYHHBEpCaJbHbIe  y4eOHbIC  JICWCTBUSA, PETyJIATHBHBIC
YHUBEPCAJIbHbIC YUCOHbBIC ICHCTBUSI.

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YYeOHbIE 1eHCTBUSA

Ba3oBble Jjornueckue JelicTBUA:
e BBIABIATHP M XapaKTEpHU30BaTh CYIICCTBEHHBIC IMPHU3HAKH OOBEKTOB
(s1BIEHUI);



yYCTaHaBJIMBATh CYLECTBEHHbIM NMPU3HAK KJIAaCCU(PUKALNUNA, OCHOBAHMS IS
000011IeHNs U CPaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U MTPOTUBOPEUMS B pacCMaTpPUBAEMBIX (PaKTax,
JTAHHBIX U HAOJIIOJICHUSX, OTHOCSAIINXCS K (PU3HMUECKUM SIBJICHUSM;
BBISIBJISIT TIPUYUHHO-CIIEICTBEHHBIE CBS3M NPU H3YYECHUU (PU3MUECKUX
SBJICHUM U TPOLIECCOB, JIENaTh BBIBOJbI C UCIOJIb30BAHUEM JI€TYKTUBHBIX
Y MHAYKTUBHBIX YMO3aKJIIOUEHUH, BbIIBUTaTh TMIIOTE3bl O B3aHMOCBS3SIX
(M3UYCCKHUX BEIIMUHMH,

CaMOCTOSTENIBbHO BBIOMPATh CHOCO0 pemieHus y4eOHOH (u3mueckoi
3alayu (CpaBHEHUE HECKOJIbKMX BAapUAHTOB peElIeHUs, BbIOOp Haubosee
HOJXOSAIIEr0 ¢ YYETOM CaMOCTOSTENIBHO BbIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejbcKie 1eMCTBUA:

HCIIOJIE30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT TTO3HAHNS,
MIPOBOJIUTH 10 CAMOCTOSITEIIBHO COCTABIICHHOMY TUTAHY OITBIT, HECIOXKHBIH
Gu3NIeCKUil IKCIIEPUMEHT, HEOOJBINOe HCCIeAOBaHNEe (U3HUECKOTO
SIBJICHUS,

OIICHWBaTh HAa TMPUMEHUMOCTH M  JIOCTOBEPHOCTh HH(OPMAIIHIO,
MIOJTYYCHHYIO B XOJI€ MCCIICIOBAaHUS WJIH SKCIIEPUMEHTA;

CaMOCTOSTEIHHO (POpMYyITHUPOBATH 000OIIEHNST U BBIBOJIBI 110 pe3yJbTaTaM
MPOBENEHHOTO HAOIIOCHUS, OIbITa, UCCIICIOBAHUS;

MPOTHO3WPOBATh  BO3MOXKHOE JallbHEWIee pa3BUTHE  (U3MUECKUX
MIPOIIECCOB, a TAK)KE BBIJIBUTATh MPEATIONOKECHUS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmanmueii:

NPUMEHSATH Pa3jIMYHbIC METO/bI, HHCTPYMEHTBI M 3alpOChl MPH MOUCKE U
orOope MHGpOpPMAIMU WIM JaHHBIX C Y4ETOM IMPEIIOKCHHON ydeOHOM
bu3nYecKon 3a1a4H;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATH HH(POPMAIUIO
pa3IMYHBIX BUAOB U (hOPM IIPEICTABICHHS,

CaMOCTOATEIbHO BBIOMpAaTh ONTHMAIbHYIO (OpPMY MpEACTaBICHUS
uHpoOpMaIlMl W WUIIOCTPHPOBATH pellacMble 3aJaddl  HECIOKHBIMHU
cXeMaMH, TuarpaMMaMu, HHOH TpaduKoi 1 UX KOMOWHAITUSMHU.

KoMMyHMKaTHBHBIE YHHUBeEpPCAJbHbIE Y4eOHbIe 1eCTBHSA:

B Xoe 00CyXJeHUs y4eOHOro maTepuala, pe3yjIbTaToOB JaOOpaTOPHBIX
paboT 1 POEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYX)AaEMOM TEMBI U
BBICKA3bIBaTh WJI€W, HAIICJICHHbIC HA PEIICHHE 3aJladyd U TMOJJep KaHue
0J1arokenaTeIbHOCTH OOIICHHUS;

COTOCTAaBIISITh CBOU CYXACHUS C CYXICHHSIMHU JPYIMX YYaCTHUKOB
Juanora, OOHapyXKUBaTh Pa3InINe U CXOJICTBO MO3UIINIA;



BBIPAJKATh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
MyOJUYHO MPEACTABIATh PE3YIbTaThl BBIIOJHEHHOTO (PU3UYECKOrO OMbITa
(9KCIIepUMEHTa, UCCIEA0BaHUS, IPOEKTA);

NOHMMaTh W HCIOJB30BaTh  IpEUMYyINECTBA  KOMAaHAHOM U
WHANBUIYaIbHOW pa0OThl MPU PEIICHUU KOHKPETHOW (U3MUECKOU
po0JIEMBI;

MIPUHUMATh LIEJIM COBMECTHOM JEATENbHOCTH, OPTaHU30BbIBATH JEHCTBUS
no e€ JOCTIKEHHUIO: pAaclpeiensiTh pOJId, OOCYXKAaTh IPOLECCH U
pe3yJIbTaThl COBMECTHOM pabOThI, 000011aTh MHEHHUSI HECKOJIBKUX JIHOJEH;
BBITNIOJIHATH CBOIO YacTh palOThI, JOCTUTAsi KAYECTBEHHOIO pe3yJbTaTa 1o
CBOEMY HAIIPABIICHUI0O WU KOOPAWHUPYS CBOU JIEUCTBUA C JPYTHUMHU
YJICHAMHU KOMAaH/IbI;

OLICHMBAaTh Ka4ye€CTBO CBOEr0 BKJIaJa B OOIIMI HPOAYKT MO KPHUTEPHUSIM,
CaMOCTOSITEIBLHO CPOPMYIMPOBAHHBIM YUYACTHUKAMU B3aUMOJICHCTBHS.

PerynsiTuBHBbIC YHHBepCcaJbHbIe YUeOHbIE 1elicTBUSA

CaMoopraHmauml:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalMsIX, TPEOYIOLIUX
JUIsL perieHust GU3NYeCcKux 3HaAHUI;

OPUEHTHPOBATBCA B  PA3JIMYHBIX MOAXONAX MPUHATUS  PEIICHUU
(MHIMBUAYaJIbHOE, MPUHATHE PEHICHUS B TpYIe, NPUHATHE PEIICHUM
TPYIIION);

CaMOCTOSITEIILHO COCTABJISITh AITOPUTM pelieHus (U3NYECKOM 3aaun Uiu
IUIaHA KCCIEAOBAHUS C Y4ETOM HMMEIOLIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOXXHOCTEM, apr'yMEHTUPOBATH MIPEJIaraéMble BAPUAHTHI PELICHUM;
JieNnaTh BHIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

C&MOKOHTpOJ’lb, AMOIHMOHAJIbHBIN HHTE/JIEKT:

JIaBaTh AJICKBAaTHYIO OLIEHKY CUTYallUH U TIpeyiaraTh IIaH €€ U3MECHECHUS,
OOBSICHATb NPUYUHBI  JOCTWXKEHUA  (HEIOCTHIKEHHUS])) PE3YJIbTaTOB
JeSITeTbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B ACATENHHOCTh (B TOM YHUCJE B XOJ BBIIOJHECHUS
(GU3UYECKOT0  HCCIENOBaHUS WM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHMBIIMXCS CHUTYyallMi, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILIUX TPYIHOCTEW;

OLICHWBATh COOTBETCTBUE PE3YJITATA LIENU U YCIOBUSIM;

CTaBUTh c€0s1 Ha MECTO JPYroro 4ejoBeKa B XOJE CIOpa WU JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYIoro;
MPU3HABATH CBOE MPABO HA OMUOKY MPHU perieHuU GU3NIECKUX 3a/1a4d WU
B YTBEPKACHUAX HA HAYYHBIEC TEMbI U TAKOE K€ ITPABO JIPYTOro.



NPEJAMETHBIE PE3YJIBTATBI

K xoniy o6yuenus B 7 kjacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OO YyUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHSA: (PU3WYECKHME W  XUMHYECKHE  SBIICHMS,
HaAOJII0ICHHE, JKCIIEPUMEHT, MOJIeNb, THUIIOTE3a, €AUHUIBI (DU3NUYECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHbleé COCTOSHMs BeulecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOEe [IBIDKEHUE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHEWHOE), TPAaeKTOpHUs, PaBHOAECUCTBYIOIIAS
cuna,  gaedopmarus  (ympyras, rJIacTu4yeckKas), HEBECOMOCTD,
COOOIIAIOIINECS COCY/IbL;

pa3nuuath sBIeHUs (IU(dy3usi, TEII0BOE ABMKCHHUE YAaCTUIl BEUIECTBA,
pPaBHOMEPHOE  JIBIDKEHHE, HEPAaBHOMEPHOE  JIBJKEHHME,  HMHEpLUs,
B3aUMOJICUCTBHE TE€J, paBHOBECHE TBEPJBIX TENl C 3aKPEIJIEHHOW OChIO
BpalleHus, Tepenada JaBiCHHUs TBEPABIMU TeElaMH, KHUAKOCTSIMHU U
razamy, arMocepHoe JaBi€HHE, IUIaBaHWE Tel, MpPEeBpalleHus
MEXaHUYECKON IHEPryuu) MO ONUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX JAHHOE (PU3UUECKOE SBIICHUE;
pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3MUYECKUX SBICHUH B
OKpYXalollleM MHpE, B TOM uucie (U3MYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI JIBWKCHUS C Pa3IMYHBIMA CKOPOCTSIMH B JKHBOW W HEKHBOU
NpUpojAe, ACUCTBUE CHJIBI TPEHUS B TMPHUPOAEC U TEXHUKE, BIHUSHHE
aTMOC(EpHOT0 J1aBJICHUS HA KMBOW OpPTraHW3M, IJIaBaHUE PbIO, phlUyaru B
TEJ€ YeIOBeKa, MPU 3TOM NEPEBOJIUTh MPAKTUYECKYIO 3a/lauy B y4eOHYIO,
BBIICJIATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHU) (PU3NYECKUX SIBJICHUN;
OIKCHIBATh M3YyYEHHBIE CBOMCTBA TEN M (PU3UUYECKUE SIBJICHHS, UCTIOIb3YS
¢usnyeckue BeNMUYMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpeMS,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIA TAKECTH, BEC
Tena, CWia TpeHus, JaBieHue (TBEPIOro Tena, >KUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYecKas padoTa, MOITHOCTh, TUIEYO CHIIBI,
MOMEHT CHJIBI, KO3()(PUIMEHT TOJE3HOr0 JEHCTBUS MEXaHU3MOB,
KUHETUYECKasl W TOTEHIMalbHAs JHEPTHUs), NMPH ONMHCAHWU TPABUIBHO
TpakToBaTh  (U3MYECKHH  CMBICH  HUCIHOJB3yEeMbIX  BEJIMYUH, HUX
0003Ha4YeHUsI W €IUHUIIBI (PU3NUYECKUX BEITUYMH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (PM3UYECKYIO BEIMYUHY C JAPYTUMHU BEIUYUHAMU,
CTPOHTH IpaUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEITHYNH;
XapaKTepu30BaTh CBOWCTBA TeN, (PU3MUECKUE SIBICHHUS U TPOLECCHI,
UCIIOJIb3YsI TIPaBMJIA CIIOXKEHHUS CHII (BJOJb OJHOW MpsMoi), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumena, mpaBuiIoO paBHOBeCHUs pbruara (0Joka),



«30JI0TO€ TPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAHUYECKOU
OHEPruu, MNpU ITOM JaBaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHa H
3aIMCBHIBATh €r0 MAaTEMATHYECKOE BBIPAKEHUE;

OOBICHATH (PU3HUECKUE SIBICHUS, MPOLIECCHl U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluld NIPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh NIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBICHEHHE U3 -2
JIOTUYECKUX IIAaroB ¢ OMopoil Ha 1-2 M3ydEeHHBIX CBOWCTBA (PU3UUECKUX
SBJICHUH, PU3NUECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiatb pacu€TrHble 3a7adyd B |—2 JEWCTBUS, HCHOJBb3YysSd 3aKOHbI U
dbopmyIibl, CBA3BIBAIOIINE (PU3NUECKHME BEIWYMHBI: HAa OCHOBE aHAJIM3a
YCIIOBHS 33/1a4d 3aMHUCHIBATh KPATKOE YCIIOBUE, MOJCTABIATh (hU3NUECKUE
BEITUYMHBI B (DOPMYJIBI M TPOBOAUTH PACUEThI, HAXOMWUTH CIPABOYHBIC
JTaHHBbIE, HEOOXOAUMBIE /I PEUICHUs 3a/ad, OLIEHUBATh PEATMCTUYHOCTh
MOJIy4€HHOU (PU3UUECKOM BETUYUHBI;

pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO PEIIUTh TpPH TTOMOIIU
($u3nYeCcCKuX METO/I0B, B OMMCAHUN UCCIIEI0OBAaHUS BBIIEIATH MPOBEPSIEMOE
npeanonoxenue  (TUIOTE3y),  pa3inyaTb U MHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAaXOJIWUTh OLIMOKM B XOJle OIbITa, JeNaTh
BBIBOJIBI 10 €T'0 pE3yJIbTaTaM;

MPOBOJUTH OMBITHI 1O HAOMIOMACHUIO (PU3UYECKUX SBICHUW WM
bu3UIeCKuX CBOIICTB TEJI: dbopmynupoBaTh IPOBEPSEMBIC
MPEANONI0KEHUs, COOMPATh YCTAHOBKY M3 MPENI0KEHHOT'0 000PY10BaHMs,
3aMMChIBATh XOJ1 OMbITAa U (DOPMYITUPOBATH BHIBOJIBI;

BBIIIOJIHATD MpPSIMbIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tea,
o0béMa, CWIBl M TEMIEPATyphl C MCHOJb30BAHUEM aHAJIOrOBBIX H
u(poBBIX MPUOOPOB, 3aAMUCHIBATH IMOKa3aHUs NPUOOPOB € YUYETOM
3aJIaHHOM aOCOMIOTHOM MOrPEIIHOCTH U3MEPEHUH;

IPOBOJNUTDH MCCIEIOBAHNE 3aBUCUMOCTH OJTHOM (PM3UYECKON BEIHMYUHBI OT
JIpPYrol € HCMONb30BAHUEM IMPSMBIX H3MEPEHUN (3aBUCUMOCTH IYTH
PAaBHOMEPHO [BWXKYILETOCA Tela OT BPEMEHU ABWIKEHHS TEJNa, CHIIbI
TPEHUS CKOJIbKEHHUS OT Beca Tella, KayecTBa 00pabOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CHWJIBI TPEHU OT IUIOLIAAN CONPUKOCHOBEHUS TEIN, CUIIBI
YOPYrOoCTU OT Y/UIMHEHHS MPY>KUHBI, BHITAJIKUBAIOMIEH CHIIbI OT 00BbEMA
MOrpyKEHHOM YacTH Tela U OT IUIOTHOCTU KUIKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH T€Jia, OT INIYOUHBI, HA KOTOPYIO MOTPYXKEHO TeJ0, YCIOBUM
IUIaBaHUsl TE€J, YCJIOBUM paBHOBECHs pbluara M OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUM  Y4eOHOro HCCIEIOBaHUSA, COOUPATh YCTAHOBKY U
BBITIOJIHATh M3MEPEHHUs, Clelys MNpPeII0oKeHHOMY IUIaHy, (UKCUPOBATH
pe3yabTaThl MOJYYEHHOH 3aBHCUMOCTH (U3WYECKUX BEIMYUH B BHUJE



NPEIIOKEHHBIX Ta0Omuil U TpaduKOB, AeNaTh BBIBOJBI MO pE3ylbTaTaM
UCCIICIOBAHMS;

NPOBOINTH KOCBEHHBbIC H3MEpEeHHs (PU3MUECKHX BEIWYWH (IJIOTHOCTH
BEIIECTBA JKUAKOCTU W TBEPAOrO Tejla, CuUila TPEHHUS] CKOJIbKEHMUS,
JaBJICHHE  BO3JyXa, BBITAIKUBAIOUIas CWiIa, JEHCTByOIIas  Ha
NOTPYXKEHHOE B KHUJIKOCTh TelO0, KOA((OUIMEHT IOJIe3HOTO JEeHCTBUS
NPOCTBIX MEXaHWU3MOB), CIEAys TMPEIOKCHHOW WHCTPYKIUU: TIpU
BBIMIOJTHEHUH HU3MEPEHU coOupaTh 3KCIEPUMEHTAIBHYIO YCTaHOBKY U
BBIUMCIISITh 3HAYEHNE UICKOMOW BEITHYMHBI,

coOII0aTh MpaBuiia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1abopaTopHbIM
00opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIMHAMOMETpP, COOOINAIOIIHMECS COCYAbl, OapoMerp,
phIYar, NOJBMKHBIN U HETIOABW)KHBIN OJIOK, HAKIIOHHAS MJI0OCKOCTH;
XapaKTepH30BaTh MPHUHIMIBI JIEHCTBUS HW3yYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCAHUA (B TOM 4YHUCIE:
MNOJIIMITHAKY, YCTPOWCTBO BOAOMPOBOAQ, THUIAPABIMYECKUI Tpecc,
MaHOMETp, BHICOTOMED, TIOPIITHEBOH HACOC, apEOMETP), HCIIONIb3Ys 3HAHUS
O CBOMCTBaX (PM3UYECKUX SBJICHUM M HEOOXOMUMBbIE (DU3MUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpPHl  (HAXOAWTH  WHGPOPMAIMIO O  MpHUMEpax)
NPAaKTHYECKOTO HWCIOIb30BaHUSl (DU3MUECKUX 3HAHWUU B IOBCETHEBHOU
KU3HU 711 oOecrieueHust 0€30MacHOCTH MpU oOpaIieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3JI0POBbS U COOJIOICHUS
HOPM DKOJIOTHYECKOTO MOBECHUS B OKPYKAIOIIEH cpere;

OCYIIECTBIATh OTOOp HCTOYHWUKOB wuH(Mopmanmu B HHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM [TOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH © TYTEM CpPAaBHEHUS PA3IWYHBIX HCTOYHUKOB BBIJCIATH
uHPOPMAIMIO, KOTOpas SIBISAETCS NPOTHUBOPEUYMBON WM MOXET OBITh
HEIOCTOBEPHOIA;

UCIOJIb30BaTh MPH BBIMOJIHEHUN Y4Y€OHBIX 3aJlaHUNl HAyYHO-TIOMYJISPHYIO
auTepaTypy (pU3MUECKOro COAepXkKaHWs, CIOPAaBOYHBIE MAaTEpHAIIbI,
pecypcol cetn IHTEepHET, BlafeTh MPpUEMaMH KOHCTIEKTHPOBAHUS TEKCTa,
npeobpazoBaHusl HGOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKUE MHCbMEHHbBIE U YCTHBIE COOOIICHMS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpMalMU (HU3HUECKOTO COAEP)KaHUSA, B TOM
qrcie MyOJINYHO JeNaTh KpaTKhe COOOIICHHsI O pe3yibTaTrax MPOEKTOB
WIH Y4eOHBIX HCCICNOBAaHUN, TPH O3TOM TPaMOTHO HCIOIB30BaTh



U3YUYEHHBIM TOHATUHHBIM ammapaT Kypca (U3MKH, CONPOBOXAATh
BBICTYIUICHUE [IPE3ECHTALMEN;

IpU BBIMOJTHEHUU Y4YEOHBIX MPOEKTOB M MCCIEAOBAHUI pacrpeacisTh
00513aHHOCTH B TpYIIE B COOTBETCTBUHM C IOCTABIEHHBIMU 3aauyaMH,
CIIEINTh 3a BBINOJIHECHWEM IIJaHA JCUCTBHUM, aJEKBAaTHO OLCHHUBATh
COOCTBEHHBIM  BKJAJ B  JEATEIbHOCTb  TPYIIbI, BBICTPAaUBATh
KOMMYHUKATHUBHOE B3aMOJCICTBUE, YUUTHIBAs MHEHHUE OKPYKAFOIIUX.

K xoH1y o0yuenus B 8 kiacce mpeMeTHbIE pe3ysbTaThl HA 0230BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUNA:

MCII0JIb30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBMYKEHHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAJUIMUECKUE U
amop(dHBIE Tena, HACHIINICHHBIA W HEHACHIIICHHBIA TMap, BIAXKHOCTH
BO3/lyXa, TeMIepaTrypa, BHYTPEHHsSI HHEPrusi, TEIIOBOM JBUTATENb,
AJIEMEHTAPHBIN JIEKTPUUECKUI 3apsi/l, FIEKTPUUECKOE T0JI€, MPOBOHUKU
U JURJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE T10JIE;
paszinyath SBJICHUS (TEIUIOBOE PACHIMPEHHE M CXKATUE, TEeIUlomnepenaya,
TEIJIOBOE PABHOBECHE, CMAUMBAHUE, KAWUISPHBIC SBJICHUS, UCIIAPEHUE,
KOHJICHCAIIUsl, TUIABJICHUE, KpHUCTauIM3anus (OTBEpJeBaHHUE), KHUIICHUE,
Temionepeaaya (TEerIONpOBOAHOCTb, KOHBEKIHS, U3IIy4EHUE),
ANIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsAJIOB, ACHCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHUE, B3aUMOJIEMCTBUE MArHUTOB, JEHUCTBUE
MarHuTHOT'O TOJISl Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHuTHAs UHIYKITUS)
[0 ONUCAHMID MX XapaKTEPHBIX CBOMCTB K HAa OCHOBE OIIBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3HUECKOE SIBICHUE;

pacrio3HaBaTh MPOSBICHUE U3YUYCHHBIX (UUYECKUX  SBJICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3MYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE M KaNWUISIpHbIE SIBIICHHS B MPUPOJE,
KpUCTaIbl B mpupozae, uziydenue CoiHIa, 3amep3aHue BOJOEMOB,
MOpCKHUE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUYECKHE
ABJICHUA B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nojie 3emuid, Jpeid MOIIOCOB, POJIb MAarHUTHOTO TOJS JUISl JKU3HU Ha
3emiie, MONSIPHOE CUSTHUE, TIPU ATOM MEPEBOJIUTh MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBONCTBA (MpU3HAKHU) (U3UUYECKUX
SIBJICHUM;

OIKCHIBATh M3YyYCHHBIE CBOMCTBA TEN M (PU3UUYECKUE SIBJICHHS, UCTIONIb3YS
bu3uYecKkre BETUYUHBI (TEMIlepaTypa, BHYTPEHHSSI YHEPTUsl, KOJTUYECTBO
TEIJIOThI, yJeIbHasl TEIJIOEMKOCTh BEIIECTBA, YACIbHAs TEIUloTa
IUTaBJICHMS, yJNeldbHAs TEIJIoTa NapooOpa3oBaHUs, yledbHAas TEIoTa
CrOpaHHusl TOIUIMBA, KOX((UIIMEHT TMONE3HOTO JCHCTBUS TEIUIOBOU



MAIllMHBI, OTHOCUTEIbHAs BIAXHOCTHh BO31yXa, JJIEKTPUUYECKHU 3apsn,
cuia TOKa, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIEHUE NPOBOJHMKA,
yAeIbHOE  CONpPOTUBIEHUE  BeIlecTBa, pabora W MOIIHOCTh
NIEKTPUYECKOr0  TOKAa), MPH ONHCAHWUM NPABWIBHO  TPAKTOBATh
(U3HYECKHUI1 CMBICII MCIOJb3YEMbIX BEIUYHMH, 0O003HAYEHUS U E€IUHUIIBI
bu3MUeCKUX BENMYMUH, HAaXOAWUTh (OPMYJbI, CBS3bIBAIOIINE JAHHYIO
bu3nUecKyl0 BEJIUYMHY C JPYTMMH BeJIWYMHAMHU, CTPOUTH I'papuKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

XapaKTEepHU30BaTh CBOMCTBA T, (PU3MUECKUE SIBIEHHS M IPOLECCHI,
UCIIONb3Yys. OCHOBHBIE TOJOXKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPHUH
CTpPOEHUS BEIleCTBA, MPUHIIUII CYNEPHO3UIMU ToJiIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMs 3apsa, 3akoH OMa i1 yJacTKa LEenH, 3aKOH
JIxoyns—Jlenna, 3akOH COXpaHEHMs DJHEPIUM, IIPU OTOM JaBaTh
CJIOBECHYIO (DOpPMYJIUPOBKY 3aKOHA U 3alMChIBATh €r0 MaTEeMaTHYECKOe
BBIPAJKCHUE;

OOBSCHATh (PU3NYECKUE TMPOIECCHl M CBOWMCTBAa TEl, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyalHd MPAKTUKOOPUEHTHPOBAHHOIO XAPAKTEPa: BBIABIATH
NPUYUHHOCIEICTBEHHBIE CBS3U, CTPOUTh OOBSICHEHHE U3 1—2 JOruYecKux
IaroB ¢ omnopoi Ha 1-2 W3y4eHHBIX CBOWCTBA (U3MUECKHUX SIBICHUM,
bu3nyecKux 3aKOHOB WIIM 3aKOHOMEPHOCTEH;

pemate pacu€THbE 3aJadyd B 2-3 JEHUCTBUS, HCHOJIB3Yys 3aKOHBI H
bopMyIbl, CBsA3bIBatOUIME (PU3MUYECKHE BEIMUMHBI: HAa OCHOBE aHalu3a
YCIIOBUS 3aJlauyd 3allMChIBAaTh KPATKOE YCIIOBHUE, BBIABIATH HENOCTATOK
JaHHBIX IS pEIIeHHs] 3aJadyd, BBIOMPATh 3aKOHBI U (OPMYJIBI,
HEeoOXonuMble ISl €€ pelIeHHs, MPOBOAMTH pPacy€Tbl M CpPAaBHHUBATh
MOJIYYEHHOE 3HaUeHUE (PU3NUECKOI BEIMUMUHBI C U3BECTHBIMU JaHHBIMH;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PpELIMTh MPU IOMOIIU
(U3HYECKMX METOAOB, HCIIONb3Ysl OMHMCAHME HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSEMOE  IPEANOJIOKEHUE, OLEHUBATh IPABWIBHOCTh IOPSAKA
IIPOBEICHUS UCCIIEA0BAaHUS, A€1aTh BBIBOBI;

OPOBOJUTH OMNBITHl MO HAOMIOACHHIO (PU3MUECKHX SIBICHUH WIH
(u3HYECKUX CBOWCTB Tel (KaNWUISIPHbIE SBICHUS, 3aBUCUMOCTb JTaBJICHUS
BO3/lyXa OT €ro o0bEma, TeMrneparypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHUsl MpPU H3IYYECHHH OT IBETA H3JIyYarolleil (MOriomaromei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIIEPATYPHI KUAKOCTU U
IIomaan €€ IIOBEPXHOCTH, DJJEKTpHU3aluus TEI MW B3aUMOJCHCTBUE
ANEKTPUYECKUX  3apsA0B, B3aWUMOJCHCTBUE ITOCTOSIHHBIX MAarHUTOB,
BU3yaJn3alMsl MArHUTHBIX II0JI€W ITOCTOSHHBIX MAarHUTOB, JE€UCTBUSA
MAarHuTHOI'O TOJI1 HAa NPOBOJHHUK C TOKOM, CBOWCTBA JJIEKTPOMArHuTa,



CBOMCTBA 3JEKTPOJBHUrareisi IOCTOSSHHOTO TOKa): (OpMYyJIHpOBAThH
MpOBEpsAEMbIE MPEANON0KEHHUs], COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000py10BaHMs, ONKCHIBATH XOJ1 OMbITA U (HOPMYIUPOBATH BHIBOIBI;
BBIMOJHATh ~ MpSIMBIE ~ W3MEPEHUS  TEMIIepaTypbl, OTHOCHUTEIbHOU
BJIQXHOCTH BO3/1yXa, CHJIbl TOKAa, HANpPsDKEHUS C HCIOJIb30BAaHHEM
aHAJIOTOBBIX MPHUOOPOB U JATYMKOB (DU3MUECKUX BEJIIUYWH, CPABHUBATH
pe3yabTaThl U3MEPEHUM ¢ YUETOM 3a/1aHHOM a0COIIOTHOM MMOTPEIIHOCTH;
IPOBOJNUTDH HCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3MYECKOI BETHUUHBI OT
IpYyrod C  HUCIHOJb30BaHUEM  MPSAMBIX  M3MEpPEHUH  (3aBUCUMOCTH
COMPOTHUBJICHUS] TPOBOAHUKA OT €ro JJIMHBI, IUIOMIAJU TONEPEUHOr0
CEUEHUS U Y/IETIBbHOrO CONPOTUBIIEHUS BELIECTBA IPOBOJIHUKA, CUJIbI TOKA,
UAYIEro 4epe3 TMPOBOJHHUK, OT HANpPsKEHHs Ha  IPOBOJHHKE,
UCCJIEIOBAHUE TIOCIEAOBATEIbHOIO M  MapaJyIeIbHOTO  COEIMHEHHM
MPOBOJHUKOB): ITUIAHUPOBATH HCCIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBIMOJHATh M3MEPEHUs, Cleaysl MPEeNIOoKEHHOMY IUIaHy, (UKCHUPOBAThH
pe3yabTaThl TOJTYYEHHOW 3aBUCUMOCTH B BHJIE TaOnuil U rpaduxos,
JIeNIaTh BBIBOJBI 110 PE3YJIbTaTaM UCCIIEAOBAHUS;

MPOBOJUTh KOCBEHHbIE W3MEpeHUsd (PU3ndyecKkux BeAMYUH (yAelbHas
TEINIOEMKOCTh ~ BEIIECTBA, COINPOTHUBIECHHUE NPOBOJAHMKA, pabdoTra W
MOIITHOCTh 3JIEKTPUUECKOr0 TOKA): IJIAaHUPOBATh W3MEPEHHs, COOUpATh
HKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIENysl NPEIIOKEHHON MHCTPYKUUHU, U
BBIUMCIISITh 3HAYCHUE BEIMYUHBL

coOII0IaTh MpaBUjla TEXHUKU O€30MacHOCTH MpU paboTe ¢ 1abopaTopHbIM
000pynOBaHUEM;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3yUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HX ONHMCAHUA (B TOM 4YHUCIE:
CHUCTEMa OTOIUIEHUS JIOMOB, TMI'POMETp, MapoBas TypOHMHA, aMmIepMeTp,
BOJITMETP, CUETYMK DJIEKTPUYECKOM BSHEPIUH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpPBI, HArpeBaTENbHBIE AIEKTPOIPUOOPHI (IPUMEPHI), HIEKTPUUECKHE
IPEIOXPAHUTENH, JICKTPOMArHUT, HJIEKTPOIBUTATENb TIOCTOSHHOTO TOKA),
UCTOJIb3Ysl 3HAHUA O CBOMCTBaxX (DM3MUYECKUX SIBICHUN U HEOOXOIUMBIE
(du3nyuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOWCTBA M H3MEPUTEIbHbIE
npubopel MO CXeMaM M CXEMAaTU4YHbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETpP, TEPMOC, ICHUXPOMETP, TMTPOMETP, JABHUraTEllb BHYTPEHHETO
CrOpaHMsi, AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMBbl 3JIEKTPUYECKHX
Henen ¢ nocjaeaoBaTeNbHbBIM U MapajiyleIbHbIM COSAMHEHUEM 3JIEMEHTOB,
pasziuuasi yCJIOBHbIE 0003HAUEHUS DJIIEMEHTOB JIEKTPUUECKUX LIETIEH;



NPUBOMUTH  MpUMEphl  (HAXOauTh  WHGMOpPMAIIMIO O  TpUMEpax)
MPAKTUYECKOTO HCIIONh30BaHUS (U3MUCCKHX 3HAHWH B TIOBCEIHEBHOM
KU3HU JUIsl o0ecrieueHurs: 0€30MacHOCTH NP O0pallleHuH ¢ NpubopaMu U
TEXHUYECKUMH YCTPONCTBAMH, COXPAHECHHS 3J0POBbS M COOJIIOJICHUS
HOPM SKOJIOTHYECKOTO TTOBEACHUS B OKPY KAIOIIEH CpeJIe;

OCYIICCTBIIAITH TMOUCK HMH(POpMaud (PU3HYECKOTO0 COJCPKAHHUS B
HHTepHeTe, HAa OCHOBE HWMCIOIIMXCS 3HAHMA W TYTEM CpaBHCHUS
JOTIOJTHUTEIIPHBIX ~ MCTOYHUKOB  BBIACIATH  HMH(pOpMamuio, KoTopas
SIBJISICTCS IPOTHBOPECUYUBOM WIIH MOXKET OBITh HEOCTOBEPHO;
WCIIOJIB30BaTh NP BHINTOJIHCHUH yYEOHBIX 3aJaHWA HAayYHO-TIOMYJISIPHYIO
JUTEPATypy (PU3NYECKOrOo COACp)KaHWS, CHPABOYHBIC MaTEpHAIbI,
pecypcel cetn MIHTEpHET, BlageTh mpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMALUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIC W KpaTKHUE YCTHBIE COOOIICHWUS,
o006mass wHOOPMALMIO M3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJIep)KaHHUs,, B TOM 4YHCJAE IyOJMYHO TMPEJACTABIATh PE3YIbTAThI
MPOCKTHOW WJIM HMCCIICIOBATEIBCKON NEATETLHOCTH, MPHU 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TIOHATHUHHBIA ammapar Kypca (Qu3ukwy,
COTIPOBOYXKJATh BBICTYIIJICHHUE MPE3EHTAIIUCH;

IPU BBIMOJHEHUU YYEOHBIX TMPOEKTOB W HCCIEAOBAHUN (HU3UICCKUX
MIPOIIECCOB PACTIPEIENATh OOS3aHHOCTH B TPYIE B COOTBETCTBUH C
ITOCTaBJICHHBIMM 3a/Ja4aMU, CJIECIHUTh 3a BBIITOJIHEHHEM IIIaHa ACHCTBUM M
KOPPEKTUPOBAaTh €ro, aJIckBaTHO OIICHHBAaTh COOCTBEHHBINM BKJIaj] B
JeSITeTHhHOCTD TPYIIHI, BEICTPAUBaTh KOMMYHUKATUBHOE B3aUMOJICUCTBHE,
MIPOSIBJISISI TOTOBHOCTD pa3periarh KOH(QIUKTHI.

K xoHIity oOyueHus B 9 kjacce mpeIMeTHBIC PE3YJIbTaThl HA 0A30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHPOPMUPOBAHHOCTD Y OO YyUAIOIIUXCS YMEHUM:

UCIIONBb30BaTh TMOHSITHSI: CUCTEMa OTCYETa, MaTepualibHasi TOYKa,
TPAEKTOPHUs, OTHOCUTEIHHOCTh MEXaHWYECKOrO JBIXKEHUS, Acdopmanus
(ympyrasi, mjaacTU4eckasi), TPEHHE, IIEHTPOCTPEMUTEIHLHOE YCKOpPEHHE,
HEBECOMOCTh M TIEPETPY3KHU, HEHTP THKECTHU, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TSKECTU TBEPAOrO Tella, paBHOBECHUE, MEXaHUUECKUE KOJICOAHUS U
BOJIHBI, 3BYK, WH(QPa3ByK M yJIbTPa3BYK, 3JICKTPOMATHUTHBIC BOJIHBI,
IIKajga 3JEeKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U J1aJbHO30PKOCTb,
CIEKTPhI UCIYCKaHUSI W TOTJIOMICHUS, abda, OeTa- U raMMa-u3IydeHus,
W30TOIIbI, SiFIEpHast SHEPTeTUKA;

paznuuath SIBJICHUS (paBHOMEpPHOE W HEPaBHOMEPHOE MPSMOJIMHEHHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUXKEHHE, CBOOOHOE
MaJICHUE TeJl, PABHOMEPHOE JIBMKEHUE MO OKPYKHOCTH, B3aUMOJECHCTBUE



T€J, PEaKTUBHOE JBUXKEHHUE, KOJIeOATeNbHOE IBWKEHHE (3aTyXalollue U
BBIHYKJIEHHbIE KOJIeOaHUs), PE30OHAHC, BOJHOBOE JBW)XEHHE, OTPaKEHHE
3ByKa, NPSIMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAXKEHUE U TNPETOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPA’KEHUE CBETA, pa3yioKeHUe Oenoro ceeTa B
CHEKTP M CJOXEHUE CHEKTPaJIbHBIX LIBETOB, JUCIEPCHUS CBETAa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa
U3JTy4EHUsI) 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UUECKOE SBICHUE;

pacrmo3HaBaTh TMPOSBICHHE W3YYEHHBIX (U3MUYECKUX  SBICHUI B
OKpyXaroleM Mupe (B TOM 4yucie (QU3MYEecCKHe SBICHHUS B MPUPOAE:
IPUIIUBBL U OTJIUBBI, IBUKEHUE Tu1aHeT COJTHEUHOM CUCTEMBI, PEaKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHAMH, 3XO0, LIBETa TeJ,
ONTUYECKHUE SIBICHUS B MPHUPOAE, OMOJIOrMUECKOe JEHCTBHUE BHJIUMOTIO,
yIABTPaQHUOIECTOBOIO U PEHTICHOBCKOI'O M3JIy4EHUH, €CTECTBEHHBIN
pasvoOaKTUBHBIA (POH, KOCMHYECKHE JY4H, PaJMOAKTUBHOE W3JIy4CHHE
NPUPOAHBIX MHMHEpAJOB, JEHCTBUE pPANAMOAKTUBHBIX W3JIYYEHUH Ha
OpraHu3M 4eJoBeKa), NPH ATOM IMEPEBOAMTH IMPAKTUYECKYIO 3a/ady B
yueOHYI0, BBLIENATh CYLIECTBEHHBbIE CBOMCTBa (MpHU3HAKU) (PUIUUECKUX
SIBIICHUM;

OIKCHIBATh M3YyYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHS, UCTIOIb3YS
¢busnueckue BeNWYUHBI (CpEHsE UM MIHOBEHHAs CKOPOCTh Tella Mpu
HEPABHOMEPHOM JIBJKEHHH, YCKOPEHHE, MEpEMELIECHUE, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CWila YINPYrOCTH, CWIa TSKECTH, YCKOPEHHE
CBOOOJHOrO TAJeHusl, BEC Tela, HUMIYJIbC Teja, HWMILYJIbC CHUJIbL,
MeXaHn4yeckass pabdoTa M MOIIHOCTb, INOTEHIUAJIbHAas HHEPrusl Tena,
IOJIHATOIO0 HAJl MOBEPXHOCTHIO 3E€MJIM, IOTEHIMAJIbHASI HEPIUsl CHKATOU
NPYXUHBI, KHHETHYECKAas SHEPrus, IOJIHAsg MEXaHU4YecKash >SHeprus,
NEepHOJ U YacToTa KoyieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTelb MPETOMIICHUS CPENbl), IPU OMMCAHUU
IPaBUJIBHO TPAKTOBATh (IU3MYECKUN CMBICT HCHOJIb3YEMBIX BEJIUYHH,
0003HaYeHUs1 M €IMHULBI (PU3NYECKUX BEJIUYMH, HAXOIHUTh (POPMYJIbI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIMYMHY C JIPYTUMU BEIMYMHAMH,
CTPOUTH rpaPUKHU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJINYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLIECCHI,
UCIOJIb3Ysl 3aKOH COXPaHEHUs HHEPruu, 3aKOH BCEMHPHOIO TATOTEHMS,
OPUHIMI CYNEPHO3ULIMA CHJI, MPUHIUMI OTHOCUTEIbHOCTH ['amuies,
3akoHbl HBIOTOHA, 3aKOH COXPAaHEHUS HMMITYJIbCA, 3aKOHBbl OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHHUsI 3apsI0BOrO U MaCCOBOI'0 YHUCEI



NP SIEPHBIX PEAKUHUAX, NPU ITOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3alMChIBaTh €r0 MATEMaTUYECKOE BhIPAKEHUE;

OOBSICHATH (PU3NYECKHE MPOLECChl M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CUTYyallil MPaKTUKOOPUEHTHPOBAHHOI'O XapaKTepa: BBIABIATH
IPUYHUHHO-CIIEICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JTIOTMYECKUX
IaroB ¢ Omnopol Ha 2—-3 W3Y4YEHHBIX CBOMCTBA (DM3MUECKHUX SIBICHUM,
($u3nYeCcKuX 3aKOHOB WIHM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THble 3aJadd  (ONUparoluecss Ha cHcTemMy u3  2-3
YPaBHEHUI), UCIIONB3Ys 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIINE (HU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIOBHUS 3aJayd 3alUChIBaTh KpaTKOe
yCIIOBUE, BBISABIATh HEJOCTAIOLINME WIM U30BITOUHBIE JaHHbIE, BHIOUPATH
3aKOHBI U (HOPMYIIbI, HEOOXOIUMBIE JIJISl PEHICHUS, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAIMCTUYHOCTh IMOJYYEHHOIO 3HAYEHUsA (U3HYECKOU
BEJTMYUHBIL

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pEHIMTh IPU HMOMOIIU
¢u3NYecCKuX METOJI0B, HCIIOJIb3Yys OMNHCAHHUE HCCIIEOBAHMS, BBIACIATH
NPOBEPAEMOE MPENAINOJOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPsJKa
NPOBEICHUS  UCCIEIOBaHUs, JIeJlaThb  BBIBOJIbI, HHTEPIPETUPOBATH
pe3ybTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (DU3MYECKHX SIBICHUM WIH
(¢u3nuecKkux CBOMCTB Ten (M3y4yeHue BTOporo 3akoHa HbroToHa, 3akoHa
COXpAaHEHUs] HHEPruHu, 3aBUCUMOCTb Iepuoja KOJIEOAHUU MPY>KUHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIMTYZAbl MAJIBIX KOJEOAHM, TPSIMOJIMHENHOE PaCIIPOCTPAaHEHUE CBETA,
pasno)keHue Oeyoro CBeTa B CHEKTpP, M3YUEHHE CBOWCTB HM300paKeHHsS B
IUIOCKOM 3€pKajie U CBOWCTB H300pa)k€HMsI IpeaMeTa B coOuparomien
JUH3€, HAOJIOJEHUE CIUIOIIHBIX W JIMHEHUYaThIX CHEKTPOB H3IYUYCHHMS):
CaMOCTOSTENIFHO COOMpaTh YCTAaHOBKY U3 M30bITOYHOrO Habopa
o0OpyAOBaHMUs, ONUCHIBaTh  XOJI ONbITAa MW  €ro  pe3yJbTaThl,
(GbopMyIUpOBaTh BHIBOJIBI;

IPOBOJNUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpeoHee 3HAueHHEe U3MEpsSEeMOM BeJIWYMHBI ((POKYCHOE paccTOsHUE
coOuparouieii JuH3bl), OOOCHOBBIBaTH BBIOOp crHoco0a U3MEpEeHus
(M3MepuUTebHOro Mpubdopa);

IPOBOJNUTH MCCIEIOBAHUE 3aBUCUMOCTEH (U3MYECKUX BEIMYMH C
UCIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUI (3aBUCHUMOCTh IIYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM [IBIKEHHM O€3 HauyaJbHOM CKOpPOCTH, Mepuoaa
KoJIeOaHUII MaTeMaTHYECKOr0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)keHHUs CBeTa OT yrja MaJeHus W yria MNpeloMIIeHHUs OT yria



najeHus): IUIAHUPOBATh HCCIEAOBAaHHWE, CaMOCTOATEIBHO COOMpAThH
YCTaHOBKY, (HKCHpOBaTh pe3yJbTaThl IONXYYCHHOW 3aBUCUMOCTH
bu3HUeCKUX BEIMYMH B BUJIC TaOJNUIl M T'PaQHUKOB, J€NaTh BBIBOABI IO
pe3ysbTaTaMm HCCIICOBaHUS;

MPOBOJIUTh KOCBEHHBIC W3MEPEHHsSI (U3MUECKUX BEIWYUH (CPEmHSS
CKOPOCTh M YCKOPEHHE Tejla TpPU PAaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOpEHUE CBOOOIHOTO MaJeHUs, KECTKOCTh TMPYKUHBI, KOIPPHUIHCHT
TPEHUS CKOJBKEHHUS, MEXaHWdeckas paboTa W MOIIHOCTh, 4YacTOTa M
nepuojy; KoieOaHWii MAaTeMaTHYeCKOro W MPYKWHHOTO MAasTHHUKOB,
ONTHYECKass Cuja CcoOWparonied JIMH3bI, PaAUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh IKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBITIOJTHATD U3MEPEHUs, CIEIYs MPEMIOKEHHOW WHCTPYKIMH, BBIYUCIIATH
3HAYEHWE BEIMYMHBI M aHATM3UPOBATH MOTYICHHBIC PE3YyIbTAThI C Y4ETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

COOJTFOIaTh MpaBWJIa TEXHUKU OE30MMaCHOCTH MPHU paboTe ¢ 1abopaTOpPHBIM
000OpyI0BaHUEM;

pa3nuvaTh OCHOBHBIE TPU3HAKA W3YYEHHBIX (HU3UYCCKUX MOJEIICH:
MaTepHallbHasl TOYKa, aOCONIOTHO TBEPIOE TENO, TOYCYHBIM HCTOYHHK
CBETa, JIy4, TOHKas JMH3a, IUIAHETapHas MOJEIb aTroMa, HYKJIOHHas
MOJIeTTb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh TPHUHIMIMBI JACHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HMX OmucaHus (B TOM 4YHUCJE:
CIIUIOMETpP, JAaTYMKU TIOJIOKEHUS, PACCTOSHUA W YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, TMEPUCKOM, (oToammapar, ONTHYECKHE CBETOBO/IHI,
CIEKTPOCKOT, J03UMETp, Kamepa BuibcoHa), HCIONB3ys 3HAHUS O
CBOMCTBaX (PHM3MYECKUX SIBICHHA UM HEOOXOMUMBbIC (U3HUECKUE
3aKOHOMEPHOCTH;

WCIIOJIB30BATh CXEMbl U CXEMATUYHBIC PUCYHKH W3YYEHHBIX TEXHUYCCKUX
YCTPOUCTB, M3MEPHUTEIBHBIX TPUOOPOB M TEXHOJOTUYECKHUX IPOIECCOB
IpU pPEUICHUH Yy4eOHO-TIPAKTHUYECKHX 3aJad, ONTHYECKUE CXEMBI IJIs
MOCTPOCHUS N300pAKEHUN B IIJIOCKOM 3€pKajie M COOMPAIOIIe JINH3E;
NPUBOMNUTH  NpUMEphl  (HAXOauTh  WMH(MOpPMAIIMI0O O  TpUMEpax)
MPAKTUYECKOTO HCIIONB30BaHUS (U3MUCCKHX 3HAHUH B TIOBCEIHCBHOM
KU3HM I o0ecrieueHus: 0€30MacHOCTH TPU OOpaIlleHUH ¢ NMpuoopamMu 1
TEXHUYECKUMU YCTPOWUCTBAMH, COXPAHECHHS 3J0POBbSI M COOJIIOJACHUS
HOPM DKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH cpene;

OCYIICCTBIISITH TMOMCK HMHPOpMAUA (PU3HYECKOTO0 COJCPKAHHUS B
WHuTepHeTe, caMOCTOSATENBHO (GOPMYIUPYS MMOUCKOBBIN 3aIpoCc, HAXOIHUTh



IYTU ONpEeNeHHs JOCTOBEPHOCTH MOJIy4eHHOH MH(POPMALMU Ha OCHOBE
UMEIOIINXCSl 3HAHUN U TOTIOJTHUTENbHBIX UCTOYHUKOB;

UCTIOJIb30BaTh MPH BBHIMOJIHEHWN YYEOHBIX 3aJlaHUi HAyYHO-TIONMYJISPHYIO
auTepaTypy  (pU3MUECKOro  CcoAepiKaHMs, CIPaBOYHbIE  MaTepHaIbl,
pecypcbl cetn MHTepHET, BIafeTh NpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMALIUU U3 OAHOW 3HAKOBOI CHCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBIE MHCbMEHHBIE U YCTHBIE COOOILICHHS HAa OCHOBE
UHPOpPMAIlMU U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOro COAEpIKaHMS,
nyOIMYHO TPECTABIATh PE3YIbTAThl MPOSKTHON MIIM MCCIEI0BATEIbCKON
JEeSITENbHOCTH, TMPH 3TOM TPAaMOTHO  HCIIONB30BATh  HM3yYEHHBIN
NOHSATHIHBIN anmapaT H3y4yaeMmoro pasnena (U3WKU U CONPOBOXKAATH
BBICTYIUICHHE TMIpe3eHTaluel ¢ yd4yé€ToM OCOOEHHOCTEW ayAuTOpuu
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuyecrBo yacos DJIEKTPOHHBIE
Ne HaumenoBaHue pa3iesioB U TeM (undposbie)
Konrpoabusie | IIpakTHyeckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pa3nea 1. ®usnka u e€ posib B NO3HAHNH OKPYKAKOLIEr0o MUPa
bubmuorexa [IOK
1.1 ®duzurkKa - HayKa 0O ojie 2
HISHIA - Haylka o Tppol https:/m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 Du3n4YeCKre BETUYUHbI 2 1
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIH METO/T TTIO3HAHUS 2 1 bubmmorexa [IOK
' Vi A https://m.edsoo.ru/7f416194
Htoro mo pazneny 6
Pa3nea 2. [lepBoHayajibHbIe CBeJeHHS O CTPOEHUM BellecTBa
bu6mmoreka [IOK
2.1 C 1
TPOCHIE BEMecTa https:/m.edsoo.ru/7416194
29 JIBU>KEeHUE U B3aUMOJICHCTBUE YACTHII ) | bu6mmorexa [IOK
' BellleCTBa https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2. Ar 2
3 PETATHHE COCTORHIA pettectsa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHMe 1 B3auMojieiicTBUE TeJl
bu6mmoreka [IOK
3.1 M 3
CXATITICCKOC ABIDKEHIC https:/m.edsoo.ru/7416194
3.2 HNuepuums, macca, IIIOTHOCTh 4 1 bubnmoreka [JOK




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

bu6nmmoreka [IOK

. .B 14 2
33 Cua. Baget it https:/m.edsoo.ru/7416194
Hroro no pazaeny 21
Pa3znen 4. /laBiienue TBEPABIX TeJl, JKMIKOCTEH U ra3oB
41 JNaBnenue. Ilepenaua naBiaeHus: TBEPIABIMH 3 bubnmoreka [JOK
' TEJIAMH, JKUJIKOCTIMU U F'a3aMu https://m.edsoo.ru/7f416194
bubmuorexa [IOK
4.2
Jlanenie XHAKOCTH > https:/m.eds0o.ru/7f416194
bu6nuorexa [IOK
4.3 ATMOChepHOS AaBICHHE 6 https:/m.edsoo.ru/7416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha TOTPYXKEHHOE 7 3 bubnmnoreka [JOK
’ B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Pa3pnen S. Pabora u MOIHOCTB. DHeprust
bu6mmoreka [IOK
1 P 1
> a60Ta 1 MOWIHOCTS 3 https://m.edsoo.ru/7f416194
bubmuorexa [IOK
2 I1 1
> POCTHIE MEXATHIMET > https://m.eds0o.ru/7f416194
bu6mmoreka [IOK
33 Mexartirieciast SHepri 4 ! https:/m.eds0o.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 69 12




8 KUIACC

Kosau4vecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM nudpoBbIie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (mupp )
NPorpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTbI
pecypcbl
Pa3nen 1. TemioBble AiBJIEHUS
but6mmoreka [IOK
1.1 i
Crpocnue 1 cBoiiCTBa BemecTsa 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka LIOK
1.2 T 21 1
CIUIOBBIC HPOTECCRI > https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 28
Pa3nen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJIEHUSI
21 DIIEeKTpUYECKHE 3apsiibl. 3apsKEHHBIE Tella 7 | bubnuotexa [JOK
' U UX B3aUMOJENCTBUE https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2.2 I1 i i 20 2 7
OCTOSHIBII SICKTPHACCIIH TOK https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2. M 1 1.
3 ATHHUTHBIC ABJICHUA 6 > https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2.4 2 4
JICKTPOMATHHTHAA MHAYKIIA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepBHoe Bpems 5
OBHIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 70 4 14.5




9 KVIIACC

KoandecTBo 4acoB JJIeKTPOHHbIE
HanmeHoBaHHe pa3aeioB M TEM nudpoBbIe
Ne n/m P Konrpoabusie | IlpakTnuyeckue (mupp )
NPorpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTbI
pecypcbl
Pa3nea 1. Mexanuueckue siBJeHUS
11 MexaHH4eCcKOe IBIMKEHNE U CIIOCOOBI €I0 10 | but6mmoreka [IOK
' OIIMCaHUs https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 BsaumMmonelicTBue Ten 20 1 3
g https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3aKOHEBI cOXpaHe 10 3
KOHBI COXpaHCHUA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3zgen 2. MexannyecKkue KoJ1e0aHnus U BOJTHBI
but6mmoreka [IOK
2.1 MexaHndecKkue KOJIeOaHns 7 3
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2.2 MexaHn4uecKre BO .3 8 1 3
XAHIHCCIHE BOHBL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pa3jen 3. DiieKTpOMarHuTHOE MOJI€ U JIEKTPOMATHUTHBIE BOJHBI
31 DIEeKTPOMarHuTHOE TOJIE U 6 ’ bu6mmoreka [IOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paznen 4. CBeToBbIe SIBJICHUS
4.1 3aKOHBI paCIPOCTPAHECHHUSI CBETA 6 2 bu6mmoreka [JOK




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

but6mmoreka [IOK
4.2
JIuH3BI ¥ ONITUYECKHUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4, P 2
3 asJokeHue OesIoro cBeTa B CIIEKTP 3 hitps://m.cdsoo.rw/7f4 1ada6
Hroro no pazneny 15
Pa3nen 5. KBaHTOBBI€ SIBJIEHUA
but6mmoreka [IOK
1 " 4 1
5 CIyCKaHWE U TOTJIONICHUE CBETa AaTOMOM hitps://m.cdsoo.rw/7f4 1 ada6
but6mmoreka [JOK
32 (TpoCHHE aTOMHOTO 51pa 6 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
>3 FLACpHEIC peakitiH 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Paspnea 6. [loBTopuTebHO-0000 a0 MOAY 1B
6.1 [ToBTOpeHME M 0000IIEHNE CONCPIKAHUS 7 ’ bubmuorexa [IOK
' Kypca ¢usuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 7
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 100 27







IHOYPOYHOE INIAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acos

Bcero

KonTpoabHbie
padoThbI

IIpakTH4eckue
padoThI

Jlara
U3y4eHU s

DJIEeKTPOHHBIE
mudpoBbie
o0pa3oBaTe/ibHbIE

pecypcbl

®duznka — Hayka o npupoje. SBienus
pupoasl. PusnuecKkue sABICHUs

1.09

MCX&HI/I“IGCKI/IC, TCIIJIOBBIC,
SJICKTPUYCCKUEC, MAIrHUTHEIC,
CBCTOBBIC, 3BYKOBLIC SABJICHUA

2.09

dusznyeckue BEIUINHBI U UX
U3MepeHHe

8.09

Ypoxk-uccienoanue "N3mepenue
TEeMIIEpaTyphl IPU OMOIIU
YKUJKOCTHOTO TEPMOMETpPA U JaTUUKa
TeMIEepaTyphl”

9.09

Kaxk ¢usuka u 1pyrue ecTeCTBEeHHbBIE
HayKH U3Y4aloT IPUPOY.
EcrecTBeHHOHAYYHBIN METO
no3HaHus. Onucanue GU3HIECKUX
SIBJICHUH C TIOMOIILIO MOJIeTIeH

15.09

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

Ypoxk-uccinenoanue "l[IpoBepka
TUIOTE3bI: JaTbHOCTh MOJIETA HIapUKa,
MYLEHHOTO0 FTOPU30HTAJIBHO, TEM
Oosblie, yeM OoJIblIe BHICOTA ITycKa"

16.09

Crpoenue BemiectBa. OMbITHI,

22.09

bubmuorexa [IOK




JTIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE
BEIECTBA

https://m.edsoo.ru/ff09fe0a

IIJIOTHOCTHU TBépI[Ol"O TCIIa»

bubnuorexa [IOK
8 JIBM>KEHUE YacTHll BEIIECTBA 23.09 1
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITH O
9 HAOJII0JICHUIO TEIUIOBOTO PACIIUPEHUS 29.09
ra30B»
10 ArperatHble COCTOSIHHS BEIIECTBA 30.09
B3auMocBA3b MeX1y CBOMCTBAMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHHSIX U UX 6.10 bu6nunorexa LIOK
ATOMHOMOJIEKYJISIPHEIM CTPOCHUEM. ' https://m.edsoo.ru/ff0a0378
OCoOEHHOCTH arperaTHbIX COCTOSTHUIM
BO/IbI
MexaHndeckoe JBHKEHUE.
but6mmoreka [JOK
12 PaBHOMEpHOE U HEPABHOMEPHOE 7.10
https://m.edsoo.ru/ff0a05c6
JIBIOKCHHUE
bubnunorexa LIOK
13 CkopocTtb. Enunutibl ckopoctu 13.10
P g H P https://m.edsoo.ru/ff0a079c
bubmuoreka [JOK
14 PacueT nytu 1 BpeMeHM IBUKEHUS 14.10 1
https://m.edsoo.ru/ff0a0aed
HNuepums. 3aKkoH WHEPIIHH.
P . P bubmuorexa [IOK
15 B3aumozencTBue Ten Kak npuynHa 20.10
https://m.edsoo.ru/ff0a0c10
M3MEHEHUSI CKOPOCTH JIBHIKEHHUS Tell
16 [InoTHOCTH BemecTBa. PacyeT macchl u 21.10 bubmuorexa [IOK
00beMa Teja 1o €ro MIOTHOCTH ' https://m.edsoo.ru/ff0a0fee
JlabopaTtopHnast pabota «OnpeneeHue
17 patopraz p pea 3.11




Pemtenue 3agaud o reme "IlmoTHOCTH

bu6mmoreka [IOK

18 4.11
BenrecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepUCTHKa
19 B3auMozeiicTBus ten. Cuna 10.11
ynpyroctu. 3akoH ['yka
JlabopaTtophnast pabota «M3ydeHnue
3aBUCUMOCTH PACTSHKCHUS
20 P 11.11
(medopmaryin) Npy>KUHbBI OT
IIPUIOKEHHON CUIIBD»
21 SAsnenue TaroreHusa. Cuma TIKECTH 17.11
CBsi3b MEKY CUJION TSAXKECTU U
22 Maccoil Tena. Bec tena. Pemenue 18.11 brbmorexa OK
e ) " ' https://m.edsoo.ru/ff0al778
3aaa4 no teme "Cuna TIxKeCcTu
3 Cuna TskecTu Ha JPYTUX IUIaHEeTax. 2411 bubnnorexa [IOK
Du3nYeCcKre XapaKTepPUCTUKU IUIAHET ' https://m.edsoo.ru/ff0al502
bu6mmoreka [IOK
24 N3mepenne cun. JluHamome 25.11
p A P https://m.edsoo.ru/ff0al8cc
bu6nuorexa LIOK
25 Bec tena. HeBecomocTh 1.12
https://m.edsoo.ru/ff0al778
CrnoxxeHue IByX CHJI, HallpaBJIECHHBIX
26 10 OJTHOM MpSIMOi 2.12 bubmmorera [IOK
s . p ’ ' https://m.edsoo.ru/ff0ala70
PaBHOnelcTBYIOIIAsA CHUIT
Pewenue 3aau o reme
27 . o . 8.12
PaBHOnelicTBYIOIIAsA CHIT
)8 TpeHue CKONbKEHUs U TPEHUE MOKOSI. 9.1 bub6mmorexa [IOK
TpeHue B pupoie U TEXHUKE ' https://m.edsoo.ru/ff0alb9c
29 JlaGopaTopHnas pabora «3yuenue 1512 bubmmorexa [IOK

3aBUCHUMOCTH CHUJIbI TPCHHUA

https://m.edsoo.ru/ffO0alcc8




CKOJIBXKEHUS OT CHUJIbI 1aBJICHUS U
XapakTepa COINPUKACAIOLIUXCS
ITOBEPXHOCTEN»

Perienue 3ama4d Ha OMMpCACIICHUC

30 . . 16.12
PaBHOAEHCTBYIOUIEH CUIIbI
Pemnrenue 3agauy mo remam: «Bec
a1 Tena», «I'padudeckoe n3oodpakeHue 912 bub6mmorexa LIOK
cumy, «Cunbly, «PaBHOACHCTBYIOIASA https://m.edsoo.ru/ff0alde0
CHI»
KoHTtponbHas paboTa o TeMam:
«Mexannmdueckoe OBIKEHHE», «Macca,
32 INIOTHOCThY, «Bec Temay, 23.12
«['papmueckoe n300pakeHue cuim»,
«Cuib»
13 JaBnenue. CiocoObl yMEHBIICHUS U 29 12 bubmnorexa [IOK
YBEJIUYEHUS TaBIICHUS https://m.edsoo.ru/ff0a20a6
JlaBienue raza. 3aBUCHMOCTD
34 JIaBJIEHHUA ra3a oT 00néMa, 30.01 Bubmrorexa [IOK
https://m.edsoo.ru/ff0a2376
TEMIIepaTypbl
Ilepemaua maBieHHs TBEPIABIMU
35 TeJIpal\J/[II/I, )KE);[KOCT;IMH u Ir)eiaMH. 3akoH 12.01 Bubmrorexa LIOK
https://m.edsoo.ru/ff0a25b0
ITackans
36 JlaBneHue B )KUJKOCTH U rase, 13.01 bubmmoreka [IOK
BBI3BAHHOE IEUCTBUEM CHJILI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau 1o teme «JlaBieHue B 19.01 bubmuorexa [IOK
JKHAKOCTH U raze. 3akoH Ilackamnsay https://m.edsoo.ru/ff0a2826
38 Coo0marommecst Cocyabl 20.01 bubmaorexa LIOK

https://m.edsoo.ru/ff0a2970




bubmuorexa [IOK

39 I'mppaBnuueckuii mpecc 26.01
P P https:/m.edsoo.ru/ff0a3136
40 MaHOMeTpI)IU. [TopuHeBoi 27,01
JKMIKOCTHBII HacoC
Atmocdepa 3emmn. [Tpuunnel
CYIICCTBOBAHUS BO3YIIIHOM 000JI0YKHU
41 3}CI$J'II/I 3aBI/ICI/IMOCTB}EIITMOC(be HOTO 2.02 bubmorexa OK
) P ' https://m.edsoo.ru/ff0a2b5a
JIaBJICHUSI OT BBICOTHI HaJl YPOBHEM
MOpst
bu6nunorexa LIOK
42 Bec Bo3nyxa. AtmocdepHoe naBiacHHE 3.02
X bep a https://m.edsoo.ru/ff0a2b5a
43 N3mepenne atmocepHOTo JaBIeHUs. 9.02 bubnnoreka [JOK
Oneit Toppuuennu ' https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(EpPHOTO
44 aBJICHUS OT BLICOTHI Ha, OBHEM 10.02 bubmmorexa [OK
A abls ' https://m.edsoo.ru/ff0a2fc4
Mops
45 Bbapomerp-anepoun. AtmochepHoe 16.05 bubnnoreka [IOK
JIaBJICHUE HA Pa3IMYHBIX BBICOTAX ' https://m.edsoo.ru/ff0a2fc4
Pemenne 3aga4 1mo Teme
46 A 17.02
"AtMmochepHoe naBieHue"
JlelicTBrE )KUJIKOCTH U ra3a Ha
47 Ior €HHOE B HUX TEJIO 24.02 buGnnorexa [IOK
Py ' ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopaTtopHas padora «OmpenencHue
48 BI)ITaJ]';I)KI/IBZIO eI;I CHIIBI eI7II)CTB en 2.03 bubmmorexa [OK
B Al yrot ' https://m.edsoo.ru/ff0a33fc
Ha TeJ0, MOTPY>KEHHOE B KHUIKOCTH
49 JlaGopaTopHas paboTa 1o Teme 3.03 bubnnorexa [IOK

«HccnenoBanue 3aBUCUMOCTH Beca

https://m.edsoo.ru/ff0a3514




Tesa B BOJE OT 00BbEMA MOTrPyKEHHOU
B )KMJIKOCTb YaCTH TEJIa»

50

[;maBanue Ten

10.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTopHnas pabora
"KoHcTpynpoBaHue apeomeTpa win
KOHCTPYHPOBAHUE JIOJKHU U
omnpeeneHue e€ rpy30noabLEMHOCTH"

16.03

52

Pemenue 3amau mo remaM: «IlnaBanue
cynoB. Bo3ayxomiaBanue»,
«/laBieHue TBEPAbIX TEN, JKUAKOCTEH
M ra30B»

17.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanudeckas pabota

13.03

bu6nuorexa LIOK
https://m.edsoo.ru/ff0a3{82

54

55

Moinocts. EAMHUIEBEI MOIITHOCTH

VYpok-uccnenoranue "Pacuér
MOIIHOCTH, Pa3BUBAEMOH TIPH
noabEMe Mo JecTHHUIE"

24.03

6.04

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

56

[IpocTeie MexaHU3MBI. Phryar.
PaBHOBecue cuit Ha ppryare

7.04

57

Konrpomnsnas pabora o Teme
«/laBneHue TBEpABIX TEN, KUAKOCTEN
u razoB» / Bcepoccuiickas
poBepouHas paboTa

13.04

58

Pesepubiit ypok. Pabora ¢ Tekctamu
110 Teme «J/laBneHue TBEPABIX T,
XKHUJIKOCTEH U razoB» / Becepoccuiickas
npoBepoyHas paboTa

14.04

bubmmoreka [IOK
https://m.edsoo.ru/ffO0adffe




59

Prruaru B TexHHKE, OBITY U IPUPO/IE.
JlaGoparopnas pabota
«HccrenoBanue ycIoBHiA paBHOBECHS
pergara»

0.5

20.04

bubnunorexa LIOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3amau mo teme «Y CI0BUS
paBHOBECHS pbluara

21.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

Koaddurment nonesnoro nectpust
mexanusMa. JlabopaTopnas padora
«M3mepenne K111 HakioHHOM
TUIOCKOCTH

0.5

27.04

62

Pemenue 3agau mo teme "Padora,
MormtHocTh, KITI"

28.04

bu6nuorexa LIOK
https://m.edsoo.ru/ff0adc48

63

64

Mexanuueckas SHEPTHUSL.
KuneTtnueckasi v noTeHIanbHas
SHEPTUs

3aK0H COXpaHEHUsT MEXaHUYECKON
SHEPrUu

4.05

5.05

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4252

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

65

VYPOK-3KCIIEPUMEHT IO TEME
"DKCEepUMEHTAIBHOE OIpe/IeTICHUE
W3MEHEHUs KHHETUYECKON 1
MOTEHIIMATBHOM SHEPTUU TPU
CKaTBhIBAHUHM TeJIa 110 HAKJIOHHOU
MJIOCKOCTH"

12.05

66

KoHnTtponbHas padoTa o teme «Pabora
Y MOIIIHOCTb. DHEPTHUs»

18.05

67

PesepBHbIii ypok. PaboTa ¢ TekcTamu
o teMe "MexaHndueckoe ABHKeHHE"

19.05

bubmmoreka [IOK
https://m.edsoo.ru/ff0adee6

68

PesepBHbIii ypok. PaGoTa ¢ Tekctamu

25.05




10 TEMC ((ﬂaBJIeHI/Ie, ApXI/IMeI[OBa
Cuiaa»

Pesepubiii ypok. Pabora ¢ Tekctamu
69 no teme "PaGora. MomHoCTS.
Ouneprus"

26.05

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

69

12




8 KUIACC

KoaunuecTBo yacoB JJIeKTPOHHbIE
Ne ara uudgposbie
Tema ypoka Kontpoabubie | IlpakTHueckue A bp
n/n Bcero U3yuyeHusi | 00pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypcbl
OCHOBHBIE TTOJIOKEHUST MOJIEKYJISIPHO-
1 KHHETHYECKON TCOPHUH U UX OIBITHBIC 1 2.09 bubmiorexa HOK
p ' https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJI 1 4.09
3 Mopenu TBEPIOTO, JKUIAKOTO U | 9.09 Bbub6mmoreka [JOK
ra3000pa3HOro COCTOSTHUI BEIECTBA ' https://m.edsoo.ru/ff0a540e
OO0OBbsicHEHHE CBOICTB TBEPAOTO,
JKUJIKOTO U Ta3000pa3HOT0 COCTOSIHUMN
4 g P ¥ 1 11.09
BEIIIECTBAa HA OCHOBE MOJIOKEHUI
MOJIEKYJISIPHO-KMHETUYECKON TEOpUH
bubmuoreka [JOK
5 Kpucrannmueckue n amopgHbie TENa 1 16.09
P P https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTbD. | 18.09 bu6muoreka [IOK
[ToBepXHOCTHOE HATSAKEHUE ' https://m.edsoo.ru/ff0a5530
but6mmoreka [IOK
7 TermioBoe paclIupeHne U CKaTue 1 23.09
p p https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEeMIIEpaTyphI CO
8 CKOPOCTBIO TECINIOBOI'O ABMIKCHUS 1 25.09
YaCTHI]
9 Buytpennss sHeprusi. Criocoosl | 30.09 bu6nuorexa [IOK
WU3MEHEHUS BHYTPEHHEN SHEPruu ' https://m.edsoo.ru/ff0a5c60
10 Buasl Temionepenaun 1 2.10 bu6mmoreka [IOK




https://m.edsoo.ru/ff0a6412

Ypok-koHbepennus "IIpaktnyeckoe
HCIOJIb30BaHHE TEIJIOBBIX CBOMCTB

bubmuorexa [JOK

11 7.10
BELLECTB U MAaTEPHUAIIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"

12 KonuuectBo Temnotsl. Y aenapHast 9.10 bubmuoreka [JOK
TEIUIOEMKOCTh ' https://m.edsoo.ru/ff0a6976

13 YpaBHeHUE TEIIOBOTO OasiaHca. 14.10 bu6mmoreka [IOK
TemnooOMeH U TEII0OBOE paBHOBECHE ' https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota "HccrnenoBanue

14 SBJICHUS TEIUI0OOOMEHA MpU 16.10 bu6nmnoreka [IOK
CMEIIMBAHUM XOJIOJHOU U ropsden ' https://m.edsoo.ru/ff0a6a98
BOJIBI"
Pacuer konuyecTBa TEMIOTHI,

15 HE0OXO0IMMOT0 JIJIsl HarpeBaHusl Teja U 21.10
BBIJICISIEMOTO UM TIPH OXJIXKICHUN

16 Jlaboparopuas padota "Onpenenenue 23.10 bu6muoreka [IOK
yAEJIbHON TEMI0EMKOCTH BemecTra" ' https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBA. Y IeJbHas TEIIoTa 411 bu6mmoreka [JOK
CropaHus ' https://m.edsoo.ru/ff0a7b5a
[InaBiienne u oTBEpACBaHUE Bu6 OK

K
18 KPUCTAJUIMYECKUX TEJl. Y IeTIbHAs 6.11 nbmmorexa I
https://m.edsoo.ru/ff0a71d2

TEIJIOTA IJIABJICHUS

19 Jlaboparopnas padota "Onpenenenue 1111 bu6nmoreka [IOK
yACJIBbHON TEIJIOTHI TUIaBJICHHMS Jiba" ' https://m.edsoo.ru/ff0a72fe
[TapooOpa3oBaHue 1 KOHICHCAIIHS.

20 Hcnapenne 13.11 bubmmorexa OK

https://m.edsoo.ru/ff0a740c




21

Kunienue. Y nenbHas Temiora
napooOpa3oBaHus ¥ KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS
OT aTMOC(EPHOTO JIaBIICHUS

18.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

22

BrnaxxnocTth Bo3nyxa. JlabopaTopHas
paborta "OnpeneneHre OTHOCUTENBHON
BIIQYKHOCTH BO3ayxa"

20.11

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agayu Ha onpeneneHue
BJIAJKHOCTH BO31yXa

25.11

24

[TpuHIMIB pabOTHI TETTOBBIX
neurareneid. [laposast TypOuna.
JIBurarens BHYTPEHHETO CTOpaHUs

27.11

25

26

KIIJI TermoBoro npuratens. TeraoBbie
JIBUTATEIU U 3alUTa OKpYKaromen
cpenbl

3aKOH COXpaHEHUs U MPEBPALLEHUS
SHEPTHH B TEIUIOBBIX Ipolieccax

2.12

4.12

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7¢c

27

[ToaroroBka K KOHTPOJIBHOU paboTe MO
TeMme "TemnoBble SBiIeHu. 3MeHeHne
arperaTHBIX COCTOSTHUI BemecTa"

9.12

but6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas pabota no teme
"TerutoBrle aBneHuA. U3MeHeHne
arperaTHbIX COCTOSIHMI BemiecTa"

11.12

bub6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Onexkrpusauusd tein. [[Ba poaa
AIEKTPUUECKUX 3aPSI0B

16.12

30

VYpok-uccaenopanue "OneKkTpusanus
TeJ UHIYKLHUEN U ITpU
COIPUKOCHOBEHUM "

18.12




BzaumopeiicTBue 3apPsSKCHHBIX TCJI.

bubmunoreka [JOK

31 23.12
3akon Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe nojie. HanpskeHHOCTh

bu6moreka [IOK
32 anexkTpudeckoro nosst. [IpuHnun 25.12
. https://m.edsoo.ru/ff0a8a0a
CYNEPIO3UINH JIEKTPUUECKHUX MO
Hocurenu anextpuyeckux 3apsioB.

33 OnemeHTapHbIil 3apaa. CTpoeHue 30.12
aToMa

34 ITpOoBOAHMKY U TUAIIEKTPUKU. 3aKOH 13.01 bu6mmoreka [IOK
COXpPaHEeHUs JJIEKTPUYECKOro 3apsaa ' https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3a1au Ha mpuMeHeHNe 1501 but6mmoreka [JOK
CBOMCTB 3JICKTPUYECKHUX 3aps0B ' https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHM TOK, YCIIOBUS €0

bubmuorexa [JOK
36 cyuiecTBoBaHus. ICTOUHUKHN 20.01
https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
. bubmmorexa [LIOK
37 JleficTBHS 3IIEKTPUYECKOTO TOKA 22.01 nosmorexa [
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "Jlelicteue

38 JJIIEKTPUYECKOI'O MOJIA HA NIPOBOJHUKHU 1 27.01
Y TAAJIEKTPUKH"

39 DJIEKTPUUECKHUI TOK B METaJLJIaX, 29.01 bu6mmoreka [IOK
KUAKOCTSAX M razax ' https://m.edsoo.ru/ff0a9838
DneKkTpruyecKas 1ernb U €€ COCTaBHbIE

40 P 8 3.02
4acTH
Cuna toxka. JlabopaTopHas paborta

41 "U3mepeHue u peryaupoBaHUe CUIIbI 0.5 5.02 bubmorexa [IOK

N P petyup ' ' https://m.edsoo.ru/ff0a8bd6
TOKa
42 DJIEKTPUUYECKOE HAIPSIKEHHE. 0.5 10.02 bubmuorexa [JOK




Bonbsr™etp. JlTabopaTtopHas pabota
"H3MepeHue u peryaupoBaHue
HanpspkeHus"

https://m.edsoo.ru/ff0a%14

ConpoTHBIIEHNE IPOBOIHUKA.

but6mmoreka [IOK

43 12.02
VY nenpHOe CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHnast paboTa "3aBUCUMOCTh
44 AIEKTPUIECKOTO COTIPOTUBIICHUS 17.02 bu6nmoreka [IOK
[IPOBOJHUKA OT €ro JJIUHBI, IO N ' https://m.edsoo.ru/ff0aa738
IIONIEPEYHOr0 CEYeHUsl U MaTepuana”
3aBUCHUMOCTb CUJIbI TOKA OT Bu6 OK
noIMoTEeKa
45 HanpspkeHus. 3akodH OMa 715 ydacTka 19.02 1
https://m.edsoo.ru/ffO0aa44a
enu
JlaGopatopHnas pabora "HccnenoBanue
3aBUCUMOCTH CHJIbI TOKA, UAYIIETO
bubmuorexa [JOK
46 yepe3 pPe3UCTOp, OT COIIPOTUBICHUSI 24.02
https://m.edsoo.ru/ff0aa04e
pe3ucTOpa U HANPSOKCHUS Ha
pesuctope"
[locnenoBarenbHoOE U NapalIeIbHOE
47 i p 26.02
COEAMHEHUS TPOBOJHUKOB
Jlabopartopnast pabota "IIpoBepka
IIpaBUJIa CIIOKEHUS HAIIPSKEHUN IIPU
48 IIOCJIESOBATEILHOM COSTUHEHUH 1B 3.03 Bubmaorexa IJOK
" yX ' https://m.edsoo.ru/ff0aaa58
pPE3UCTOPOB
JlabopaTtophast pabota "IIpoBepka
49 IIpaBUJjIa JJI CUJIbI TOKA IIPU 5 03 bu6nmoreka [IOK

napajuieIbHOM COEIMHEHNN
pe3ucTopoB”

https://m.edsoo.ru/ffOaadle




Pemenue 3amau Ha IMPUMCHCHHUC 3daKOHA

but6mmoreka [IOK

50 Oma 111 pa3IuyHOrO COSAMHEHUS 10.03 hitps://m.edsoo.ru/ff0aaf8a
IPOBOJHUKOB o ]
51 PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO 12.03 bu6mmoreka [IOK
Toka. 3akoH Jlxoyns-Jlenua ' https://m.edsoo.ru/ff0ab124
Jlabopartopnas padota "Onpenenenue
b K
52 paboThl U MOILIIHOCTHU AJIEKTPUYECKOTO 17.03 htI;I6H/I;IOTe§a Ho/ff() b3eD
PS://M.€ds00.1ru aboe
ToKa"
DNeKTpUYecKHe ey U MOTPeOnuTeNnn Eub OK
. noIMoTeKa
53 AIEKTPUIECKON SHEPTUU B OBITY. 19.03 1
https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanue
[TocTosiHHBIE MarHUTBHI, UX
54 B 24.03
B3aUMO/ICIICTBUE
55 VYpoxk-uccnenosanue "M3ydeHune nonein 26.03 bubmmorexa [LIOK
MOCTOSIHHBIX MarHUTOB" ' https://m.edsoo.ru/ff0ac3d0
MarnutHoe noJsie. MarauTHO€E moJie Eu6 10K
noIMoTeKa
56 3eMIIH U ero 3Ha4YeHue A1 )KU3HU Ha 7.04 hitps://m.cdsoo.ru/ff0acOba
3emie T '
[ToaroToBKa K KOHTPOJIBHOM paboTe MO
TeMe "DIEKTPUIECKUE 3apsiIbl.
b K K
57 3apsKEeHHbIE TeJa U UX 9.04 nommorexa O
. . https://m.edsoo.ru/ff0abd2c
B3auMoeiicTBus. [locTosHHbBIN
ANEKTPUUECKUN TOK"
KonTtponbHas paboTa mo teme
"DnexTpuueckue 3apsaabl. 3apsyKeHHbIE
. bu6mmoreka [JOK
58 TeJla U UX B3aUMOJICHUCTBUS. 14.04 1

[TocTosiHHBIN 3NeKTpUYecKHii TOK" /
Bcepoccuiickas npoBepouHas paboTa

https://m.edsoo.ru/ff0abea8




59

PesepBHblit ypok. PaboTa ¢ Tekctamu
1o TeMe "I1oCTOSHHBIN ATEKTPUIECKUI
ToK" / Bcepoccuiickast mpoBepoUYHast
pabora

16.04

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0acdc6

60

OmneIT OpcTena. MarautHoe nose
3JIEKTPUUYECKOr0 TOKa MarHuTHoe 1oJie
KaTYIIKHA C TOKOM

21.04

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d2

61

[IpumeneHne 31eKTPOMarHiuToOB B
texHuke. JJaboparopHas padora
"N3yueHue nencTBUsI MAarHUTHOTO
T0JIS1 HAa MPOBOJHUK C TOKOM"

0.5

23.04

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTpOABUTATENb OCTOSHHOTO TOKA.
Hcronb3oBaHue 3JIEKTPOABUraTeIeH B
TEXHUUYECKHUX YCTPOMCTBAX U Ha
Tpancnopre. JlabopartopHas paboTa
"KoHcTpynpoBaHnue u H3ydeHne
paboThI AneKkTpoaBUraTess”

28.04

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

Oneitel @apanest. 3akoH
AJIEKTPOMAarHUTHOW MHAYKILIHH.
[TpaBuiio Jlenua

30.04

64

Onektporeneparop. CriocoObl
MOJTYYEHUS DIIEKTPUIECCKOI YHEPTUH.
DNEeKTPOCTAaHIIMHM Ha BO30OHOBIISEMBIX
MCTOYHUKAX SHEPTUU

5.05

65

[ToaroToBKa K KOHTPOJIBHOM paboTe MO
TeMe "DIEeKTPUYECKUE U MarHUTHBIE
siBJIeHUS "

7.05

66

KonTponbhas pabota no Teme
"DJeKTpUYECKUE U MATHUTHBIE

12.05

bubmuoreka [JOK
https://m.edsoo.ru/ffOacb14




sBJIeHUS"

67 PesepBHblii ypok. PaboTa ¢ Tekctamu | 14.05 bubnuorexa LIOK
o teme "TemnoBeie BiaeHus" ' https://m.edsoo.ru/ff0acc5e
PesepBHblil ypok. Pabora ¢ Tekctamu

68 PBHBIL YP g 1 19.05
o TeMe "TernoBble ABICHUS
PesepBuEbIil ypok. Pabora ¢ Tekctamu

69 PBHBIT P 1 21.05
1o TeMe "MarsuTHbIE IBICHUS
PesepBHblil ypok. Pabora ¢ Tekctamu

70 PBHBI Yp 1 26.05
1o TeMe "MarHauTHEIE SIBJIEHUS

OBIIEE KOJIMUECTBO HACOB I1O
1 70 14.5 21.0

[NPOI'PAMME




9 KVIIACC

KonunyectBo yacos DJIeKTPOHHbBIE
Ne ara uudgposbie
Tema ypoka Kontpoabubie | IlpakTuueckue A bp
n/n Bcero U3yuyeHusi | 00pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypcbl

MexaHnueckoe OBUKEHUE.

1 1 1.09
MarepuanbHas TOUKa
Cucrema orcueta. OTHOCUTEIILHOCTD bubmuotexa [JOK

2 1 3.09
MEXaHUYECKOTO IBUXEHUSA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE ] 5 09 bu6mmoreka [JOK
JOBW)KCHHUC ' https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE npsAMOIMHENHOE

4 nBrxkeHue. CpeaHsist 1 MTHOBEHHAs 1 8.09
CKOpOCTh

5 [IpsimonrHeHOe paBHOYCKOPEHHOE | 10.09 bubnuorexa LIOK
JBWKEHHE. Y CKOpPEHUE ' https://m.edsoo.ru/ff0ad8d4
CkopocTh NPSIMOIMHENHOTO

6 PaBHOYCKOPEHHOI'O IBUKCHUS. 1 12.09
I'paduk ckopoctr
JlabopaTtopnas padota "Onpenenenne

7 YCKOpEHHS Tena npu 1 | 15.09 bu6mmoreka [IOK
PaBHOYCKOPEHHOM JIBUXEHUU 110 ' https://m.edsoo.ru/ffO0adb18
HaKJIOHHOM miockocTu"
CBob6onHoe nagenue tes. OnbIThl

8 A A 1 17.09
lanunes

9 PaBHOMEpHOE ABUXKEHUE 110 | 19.09 bu6muoreka [IOK
okpyxHocTH. Ilepuon u yacrora ' https://m.edsoo.ru/ff0ael176




oOpamenus. JIuneitHas u yriaosas
CKOpOCTH

10 LleHTpOCTpEMHUTENBHOE YCKOPEHHE 22.09

1 Ilepssriit 3akoH HeroToHa. Bexrop 24.09 bu6nuorexa [IOK
CUIIBI https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HetoToHa. 26.09 bu6nmoreka [IOK
PaBHOgelicTBYIOIIASA crta https://m.edsoo.ru/ff0ae72a

13 Tpernii 3akoH HproToHA. 59.09 bu6mmoreka [IOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ac982

14 Pemenne 3a1a4 Ha MpUMEHEHNE 110 bu6nmnoreka [IOK
3aKkoHOB HeroTOHA https://m.edsoo.ru/ff0aeb6e

bu6nmnoreka [IOK

15 Crna ynpyroctu. 3akon I'yka 3.10 https://m.edsoc]fru/fanecaZ

16 Pemenune 3anay no teme «Cuna 6.10
YOPYTOCTHY

17 Jlaboparopnas pabota «Onpenenenue 8.10 bu6muoreka [IOK
JKECTKOCTH IPYKUHBD» https://m.edsoo.ru/ffO0aee28

bubmuotexa [JOK

18 CHra Tperis 1010 https://m.edsoc])_.[ru/fanWS8

19 Pemenue 3agau mo teme «Cuma 13.10 bubmuotexa [JOK
TPEHUD) https://m.edsoo.ru/ff0afa26

20 Jlaboparopnas pabota "Onpenenenue 15 10 bu6mmoreka [JOK
kod(puImeHTa TpeHU CKOIBKCHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3amga4 no teme "3aKoHbI BuGmiorexa LIOK

21 HLIOTOI;Ia. Cuna ynpyroctu. Cuna 17.10 hitps://m.edsoo.ru/Ff0afb8e
TpPEeHHUS

2 Cwta TSDKECTH U 3aKOH BCEMHUPHOTO 20.10 bu6nmoreka [IOK

TATOTEHUS. Y CKOpEeHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044




naacHus

VYpok-koHpepenus "JBrmkeHue Ten

23 BOKPYT TPABUTALIMOHHOTO LIEHTPA 22.10
(Conneunas cucrema). ['anaktuku"
Pemenue 3agad mo reme "Cuia
24 TSHKECTH U 3aKOH BCEMHUPHOTO 24.10 Bubmaorexa IJOK
. P ' https://m.edsoo.ru/ff0af5f8
TATOTEHUSA
)5 IlepBas kocMHU4ecKast CKOPOCTb. 311 bu6nuorexa [IOK
HesecoMocTtb 1 neperpysku ) https://m.edsoo.ru/ffO0af33¢c
PaBHOBecHe MaTepUaIbHOM TOUKH.
AOGCOIIOTHO TBEPI0E TEIIO.
26 PaBHoBecue TBEpIOro TENa C 5.11 bubmmorexa [IOK
. o P ' https://m.edsoo.ru/ffOafe36
3aKpeIUIEHHON OChbIO BpalllCHHUS.
MowmenT cunsl. LlenTp Tsxectn
PaBHOBecue MaTepUaIbHOM TOUKH.
AOGCoNIOTHO TBEPI0E TEIIO.
27 PaBHOBecue TBEpAOrO TENIA C 7.11
3aKpEIUIEHHON OCBIO BpAIICHUS.
MowmeHT cuibl. LleHTp TsxecTn
)3 Pemenue 3agau o teme "MoMeHT 10.11 bu6mmorexa [IOK
cuibl. LleHTp TsxecTH" ' https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOU paboTe 1Mo
29 TeMe "MeXaHUUeCKOE IBIKEHUE 12.11 bubmrorexa HOK
. " ' ' https://m.edsoo.ru/ffOb0408
BzauMmonelictBue Ten
KonTponbHas pabota no teme
30 "MexaHU4eCKO€e IBIKEHNE 14.11 Bubmaorexa IOK
. " ' ' https://m.edsoo.ru/ff0b06ec
BzaumopeiicTBue Ten
31 Nmnynbce Tena. Umnynbe cuibl. 3aKoH 17.11 bubmuorexa [JOK




COXpaHEeHMs UMITyNbca. YIIPYroe u
HEYIPYyroe B3aUMOICHCTBHE

https://m.edsoo.ru/ffOb07fa

Pemenue 3amay mo teme ""3aKkoH

bubmuorexa [JOK

32 19.11
COXpaHEeHMsI UMITyJibca https://m.edsoo.ru/ff0b096¢
VYpok-koH(pepenuus "PeakTuBHOE
33 P deperi . 21.11
JIBUKEHHE B IPUPOJIE U TEXHUKE
bubmuoreka [JOK
34 Mexanuueckasi paboTa 1 MOIITHOC 24.11
RAHITCCRa pabOTa H MOTLHOCTS https://m.edsoo.ru/ff0b0ag4
35 Pabota cuibl TSYKECTH, CHITBI 6.1 bubmuorexa [JOK
YIPYTOCTH U CHIIBI TPEHUS ' https://m.edsoo.ru/ffOb0db8
JlabopaTtopHnas pabora «OnpeneneHue
36 paboTHI CHIIBI TPEHHUS TIPH 5811
PaBHOMEPHOM JIBU)KEHUH TeJla 10
TOPU30HTAIBHON TOBEPXHOCTH»
C e OOTHI.
37 BS3b DHEPTUU U PAOOTHI 11
[ToTeHmanbHas SHEPrUst
13 Kunernueckas sneprus. Teopema o 312 bubnuotexa [JOK
KMHETUYECKOU DHEPrUu ' https://m.edsoo.ru/ff0b0c32
3aKOH coXpaHe JHE
39 KOH COXPaHEHUs YHEPTUH B 512
MEXaHHUKe
40 JlaGopaTopHnas pabora «3yuenue 812 bu6nuoreka [IOK
3aKOHA COXPAaHEHHS JHEPT U ' https://m.edsoo.ru/ffOb12fe
41 KonebarenbHOC IBUKEHHUE B €TO 10.12 Bbu6mmoreka [JOK
XapaKTEPUCTUKH ' https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoyeoaHusl. 1512 bu6mmoreka [IOK
Breinyxaennsie konebanus. Pezonanc ' https://m.edsoo.ru/ff0b20£0
MarteMaTHyecKuil ¥ NpyKUHHBIN
43 Py 15.12

MasaATHHUKHU




44

Ypok-uccienoBanue «3aBUCUMOCTh
nepuojia KojaeOaHuil 0T KECTKOCTH
IIPY’KUHBI U MacChl rpy3a»

17.12

but6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

IIpeBpaluenue SHepruu npu
MEXaHUYECKUX KOJIeOaHHUsIX

19.12

46

JlabopaTopHnas pabora «OnpeneneHue
4aCTOTHI U TIEPHOJIa KoJIeOaHUI
MMPY>XUHHOI'O MasdTHHUKA»

22.12

but6mmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

JlaGopaTopHnas pabora «IIpoBepka
HE3aBHCUMOCTH IIepHo/ia KoJeOaHni
Ipy3a, MO/ABEIIEHHOT O K HUTH, OT
Macchl Tpy3a»

24.12

Bbub6mmoreka [JOK
https://m.edsoo.ru/ffOb197a

48

49

Mexanunueckue BosiHbl. CBOMCTBa
MeXaHU4YeCKUX BOJH. [IpogonbHble 1
HOIIEPEYHbIE BOJIHBI
VYpox-koHpepennus "MexaHNUECKHE
BOJIHBI B TBEpAOM Teine. CelicMuyeckue
BOJIHBI"

26.12

29.12

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

50

3Byk. PacnipoctpaHenue u orpakeHue
3ByKa

12.01

51

Ypok-uccnenosanue "Habmonenne
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

14.01

52

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

16.01

53

Ypok-koHpepeHus "YIbpTpa3ByK u
UH(Pa3BYK B IPUPOJIE€ U TEXHUKE"

19.01

but6mmoreka [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo

21.01

but6mmoreka [IOK




TeMe "3aKOHbI COXPAaHEHUS.
Mexanuueckue KojieOaHusi U BOJIHBI"

https://m.edsoo.ru/ff0b25f0

Konrtponbnas pabora o Teme

55 "3akoHbI cOXpaHeHus. MexaHndyeckue 23.01
Kosie0aHus U BOJTHBI"
56 DJIEKTPOMarHuTHOE TIOJIE. 26.01 bu6nmoreka [IOK
DJIEKTPOMArHUTHBIE BOJTHBI ' https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH 28.01
Ypok-koupepennus "Hlkana
58 3JIEKTPOMArHUTHBIX BOJIH. 30.01 bu6mmoreka [JOK
Hcnonp30BaHKE 3JIEKTPOMArHUTHBIX ' https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs COTOBOM CBsI3H"
VYpok-uccnenopanue "N3yuenue
59 CBIz)fICTB 3IIEK OMaFHI/ITHyIjX BOJIH C 2.02 bubmmotera [IOK
P | ' https://m.edsoo.ru/ff0b2c6¢
MTOMOIIIbI0 MOOMJTBHOTO TesnedoHa
Pemenue 3agau Ha onpeneeHue
60 YaCTOTHI U JUIMHBI DJIEKTPOMarHUTHOU 4.02
BOJIHBI
DneKTpoMarHuTHasl MpUpPOa CBETa.
61 Cxo ZI;TI) cBeTa BOHIE)OELIG CBOMCTBA 6.02 buomorera [JOK
P ’ ' https://m.edsoo.ru/ffOb31d0
CBeTa
Hcrounuku ceera. [IpsaMonuneinoe
62 acMpOCTPAHEHHUE CBETA. 3aTMEHUS 9.02 buommorera [IOK
Pactpoctp ' ' https://m.edsoo.ru/ff0b3658
CouHua u JIyHsl
3aKOH OTpa)XE€HUsI CBETA. 3epKaa.
63 Pemienue 3aga4 Ha mpuMeHeHUE 11.02 bubmorexa [IOK
. p ' https://m.edsoo.ru/ff0b38c4
3aKOHA OTPa’KE€HHUs CBETA
64 [Ipenomienue cBera. 3aKoH 13.03 bubmuorexa [JOK




MMPEJIOMJICHUSA CBETA

https://m.edsoo.ru/ffOb3aea

[TorHOE BHYTpEHHEE OTPaKCHUE CBETA.

b K
65 Hcnonp30BaHuE MOJTHOTO BHYTPEHHETO 16.02 nosmorexa O
https://m.edsoo.ru/ffOb3c5c
OTPa)KEHHUS B ONITUYECKUX CBETOBOAAX
Jlaboparopnas pabota "HccrnenoBanue
3aBUCUMOCTH YIJIa MPEJOMIICHHS
66 yra mip 18.02
CBETOBOTO JIy4ya OT yTIJia MaJieHus Ha
rpanuue "Bo3yX-cTeKkno""
VYpoxk-konpepenuus "VicnonpzoBanue
67 IIOJTHOT'O BHYTPEHHETO OTPaKEHU: 20.02
CBETOBOJIbl, ONTUKOBOJIOKOHHASI CBSI3b"
b
68 JIunzel. OnTHdeckas cuiia JUH3bI 25.02 nbmotexa [IOK
https://m.edsoo.ru/ff0b3f2c
. bubmuorexa [IOK
69 [TocTpoenune n3o00paXkeHuii B IMH3aX 27.02 orexa IO
https://m.edsoo.ru/ff0b444a
JIaGopartopnas padora "Onpeneienne
PETOPHAXP P N bubmuoreka [JOK
70 (OKYCHOTO paCCTOSIHHSI M ONITUYECKON 2.03
. " https://m.edsoo.ru/ff0b4206
CHJTBI COOMPAIOIIEH JTMH3BI
71 Ypok-koHpepeHus "OnTuaeckue 4.03 bu6mmoreka [JOK
JIUH30BBIC TPUOOPHI" ' https://m.edsoo.ru/ff0cOa7e
b K
72 I'na3 xak ontuyeckas cuctema. 3peHue 6.03 nommorexa O
https://m.edsoo.ru/ff0b4684
Vpok-koupepenuus "JlepexTot
73 P deperiuis *Jled . 11.03
3penus. Kak coxpaHuth 3peHue
Pasnosxenue 6eoro cBera B CIIEKTP.
Omnbrtel HetoTona. Crioxenue
74 13.03 but6mmoreka [IOK

CIIEKTpaJIbHBIX LBETOB. Jlucnepcus
CBeTa

https://m.edsoo.ru/ffOcOfdc




JlaGopatopHas padota "OnbIThI 10
PAa3JIOKEHUIO OEJIOro CBETa B CIIEKTP U

but6mmoreka [IOK
75 BOCIIpHSTHIO IIBETA MPEIMETOB MPH UX 16.03
https://m.edsoo.ru/ffOcOe2a
Ha0JII0/IEHUU Yepe3 1[BETOBbIE
GbunbTpHI"
VYpok-npaktukyM "BosHOBbBIE
76 CBOIICTBa cBeTa: AUCIEpCHs, 18.03
uHTepepeHys u audpaxus”
77 Omnpitel Pe3epdopaa u mnanerapHas 20.03 bu6muoreka [IOK
MOJEIb aTOMa https://m.edsoo.ru/ffOc12a8
78 [Toctynatel bopa. Monens atoma bopa 23.03
Hcnyckanue u noryiomnieHue cBera
79 aromoMm. KBautel. JInneliuateie 25.03 bubmorexa [IOK
https://m.edsoo.ru/ffOc144c
CIIEKTPbI
20 Ypok-npaktukym "Habmronenne 27 03 bu6mmoreka [IOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
N bubmuorexa [IOK
81 PannoakTuBHOCTE U €€ BUIIBI 6.04 hitps://m.edsoo.rw/ff0c 1672
20 Crpoenue atomHoro siapa. Hyknonnas 8.04 bu6mmoreka [JOK
MOJEHb https://m.edsoo.ru/ffOc18ac
23 PaanoaktrBHBIE TPEBpAILICHHUS. 10.04 bu6mmoreka [IOK
N3otomnsl https://m.edsoo.ru/ffOclal4
84 Pemenwne 3agau mo teme: 13.04 Bbub6mmoreka [JOK
"PagnoakTuBHBIE TpEBpaLICHUS " https://m.edsoo.ru/ffOc1b4a
85 [Tepuon nmonypacmnana 15.04
Ypok-koHpepenus "PagnoakTuBHbIE Bu6morexa [IOK
86 U3JIy4eHUs B IIPUPOJEC, MEAUIINHE, 17.04

TeXHuke"

https://m.edsoo.ru/ff0c2126




87

SnepHbie peakiuu. 3aKOHbBI
COXpaHEHHUS 3apsIOBOIO U MacCOBOTO
qHCell

20.04

but6mmoreka [IOK
https://m.edsoo.ru/ff0c1c58

88

DHeprus cBsI3u aTOMHBIX sifiep. CBA3b
Macchl U SHEPruu

22.04

but6mmoreka [IOK
https://m.edsoo.ru/ffOcld7a

&9

Pemenue 3amad no treme "AnepHnie
peakiun"

24.04

90

Peakuuu cuHTe3a U neneHus saep.
WcTtounuku sneprun CosiHLA U 3BE3]1

27.04

but6mmoreka [IOK
https://m.edsoo.ru/ffOcle88

91

Ypok-koHbepenmus "SAnepras
sHepreTuka. JlercTBus
paanOaKTUBHBIX U3TyUYEHUN HA KUBbIE
opraHu3msl"

29.04

92

[ToaroroBka K KOHTPOJIBHOU paboTe MO
TeMe "DIEeKTPOMAarHUTHOE MOJIe.
DJIEKTPOMArHUTHBIE BOJTHBI.
KBanroBbie siBeHus"

4.05

bu6moreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas pabota mo Teme
"DJIEKTPOMarHuTHOE MOJIE.
DJIEKTPOMArHUTHBIE BOJTHBI.
KBanToBsic siBneHus"

6.05

94

[ToBTOpenue, o6o0IIeHNE.
JlaGopaTopHble pabOThI IO Kypcy
"B3zaumonencrtsue tea"

8.05

but6mmoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, 00o01eHue. Pemenue
PaCUCTHBIX U KaUCCTBCHHLIX 3aJa4 110
teme "Teruobie mpouecch”

13.05

Bbub6mmoreka [JOK
https://m.edsoo.ru/ff0c2572

96

IToBTOpenue, o600meHue. Pemenue

15.05

but6mmoreka [IOK




pacyeTHBIX U KaUeCTBEHHBIX 3a]1a4 110
teme "KII/ TennoBbeix guraresnei"

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, 00o01meHue. Pemenue

bu6moreka [IOK
1 18.05
97 pacyYeTHBIX U KAYECTBEHHBIX 3a/a4 [0 hitps://m.edsoo.w/ff0e2b30
teme "KII/] anekTpoycTtaHOBOK"
[ToBTOpenue, 0600mIeHNEe. PaboTa ¢ Eu 110K
noInoTeKa
98 Texctamu 110 Teme "Konebanus n 1 1 20.05
" https://m.edsoo.ru/ff0c2¢c52
BOJIHBI
[ToBTopenue, o6o0uienue. Padora c
99 TekcTaMu 110 TeMe "CBETOBBIE 1 22.05 Bubmaorexa IJOK
| ' https://m.edsoo.ru/ff0c2d6a
SIBIICHUS
[oBTopenue, o6o0menne. Padora c
100 TekcTamu 110 TeMme "KBanrosas u 1 25.05 Bupmaorexa LIOK
" ' https://m.edsoo.ru/ff0c2e82
saaepHas pu3uKa
OBIIEE KOJIMYECTBO YACOB I10 100 7

[NPOI'PAMME







INPOBEPAEMBIE INIPE/IMETHBIE PE3YJIbTATBI OCBOEHUA
OCHOBHOM OBPA30BATEJBLHON TPOT'PAMMBI OCHOBHOI'O
OBLHIETI'O OBPA3OBAHUA

7 KIIACC

Kon
NMPoBEPSIEMOT 0
pe3yjabTara

HpOBepﬂeMLIe NMPEAMETHBIC PE3YJIbTAThI OCBOCHUS OCHOBHOI1
06pa30BaTeﬂbH0ﬁ nmporpammMmbl OCHOBHOT O 001ero 06Pa3OBaHI/Iﬂ

1.1

HCIIOJIb30BATh U3YUCHHLIC ITOHATHUA

1.2

pas3indaTtb SABJICHHUA IO OIHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-ICCKOG SIBJICHUC

1.3

pacro3HaBaTh TPOSIBICHUE M3YYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KaIOIIeM MHpE, B TOM 4HuCiIe (U3NUECKUE SBICHUS B MPHPOIE,
IPY 3TOM MEPEBOAUTH MPAKTHYECKYIO 33/1a4y B y4eOHYIO, BBLICIATDH

CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUBNUECKUX SBICHUN

1.4

ONHUCBHIBATh H3YYEHHBIE CBOWCTBA Tel M (PU3UUECKUE SIBICHUSA,
UCTONB3Yys (U3MYECKHE BEIUYMHBI, NPU OMUCAHUU MPABUIBHO
TPAaKTOBaThb (PU3MUECKUH CMBICI HCIOJB3YEMbIX BEIMYUH, HX
0003HaueHMs U €AUHUIB! (PU3NUECKUX BEITMYUH, HAXOIUTh (POPMYIIbI,
CBA3BIBAIOIIME JAHHYIHO (DU3MYECKYI0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOUTH  TIpa@UKH  HM3YYEHHBIX  3aBUCHMOCTEH

(GUBUYECKUX BEITUYUH

1.5

XapaKTepU30BaTh CBONCTBa Tel, (pU3MUYECKHE SIBICHHUS M TIPOIECCHI,
UCIIONIb3Ysl W3YYEHHBIE 3aKOHBI, NpPH H3TOM [aBaTh CJIOBECHYIO
GOpMyITUPOBKY 3aKOHa U  3alUChIBaTh €ro MaTeMaTHYeCKOe

BBIPAJKECHUE

1.6

O0BSACHATh (PU3UYECKUE SIBICHHMSI, MPOLIECCHl U CBOMCTBA TEJ, B TOM
Yyhclie M B KOHTEKCTE CHUTyallMid MPaKTHKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBIABIATh MPUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
o0bsicHeHne W3 1 — 2 JOTMYeCKMX IIaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (M3UYECKUX SIBICHUH, (PU3NUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemaTth pacu€THble 3aaud B 1 — 2 MeWCTBUS, WUCIOIB3YS 3aKOHBI U




(bopMyIbl, cBsI3bIBAOLINE (PU3NUECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a
YCIOBMsI 3aJa4M  3alMChIBaTh KpaTKOE yCIOBUE, IIOJCTaBIATH
¢u3nveckre BeTUIUHBI B (HOPMYIIBI M IPOBOJIUTH PACUYETHI, HAXOIUTH
CIpaBOYHBIC JaHHBIC, HEOOXOIUMBIE JIJIsl PEIICHUs 3a/1a4, OLICHUBATh

PEAUTUCTUIHOCTH MOTYYCHHON (PU3NICCKON BETUIHHBI

1.8

pacro3HaBaTh MPOOJEMBI, KOTOpPBIE MOXXHO PEIIUTh MPHU MOMOIIU
(¢u3MUeCKUX METOJOB, B ONHCAHWU HCCIIEJOBAHUS  BBIICIATH
npoBepsieMOe  MpEANojoXKeHHe  (TUMoTe3y),  pas3audath U
MHTEPIPETUPOBATh MONYyUYEHHBIH pe3yiabTaT, HAXOAUTh OMIMOKH B

XO0J€ O1bITa, ACJIATh BBIBOJBLI 11O €T'0 pE3YyJIbTaTaM

1.9

IPOBOAMUTH OIBITHl [0 HAOMIOAECHUIO (U3NYECKUX SBICHUN WK
¢u3MYeCKUX  CBOWCTB  Tel:  (opmMyaupoBaTh  MPOBEpsSEMbIC
MPEANONOXKEeHHs, COOMpaTh  YCTAaHOBKY M3  MPEIJI0KEHHOTO

000pyI0BaHUS, 3aIMCHIBATH X0 OMbBITa U (POPMYIIUPOBATH BHIBOJIBI

1.10

BBINOJIHATH TMPSIMbIE M3MEPEHUs] C HCHOJb30BAHWEM AaHAJOT'OBBIX M
UQPPOBBIX MPUOOPOB, 3aIKMCHIBATh MOKa3aHUS NPUOOPOB C y4ETOM

3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

MPOBOAWTHL  HCCIIEIOBAaHHE 3aBUCUMOCTH  OJHOM  (hu3HUECcKOil
BEJIMYMHBI OT JAPYroil ¢ HCIOJBb30BAHUEM TMPSMBIX H3MEpPEHUil,
y4acTBOBaTh B IUIAHHUPOBAHUM Y4e€OHOTO HCCIENOBaHUS, COOMPATh
YCTaHOBKY U BBINIOJIHATH U3MEPEHHUS, CIIeAYs MPENI0KEHHOMY IIaHy,
¢buKkcUpoBaTh PE3yibTATHl IOJYYEHHON 3aBUCUMOCTU (PUINUYECKUX
BEJIMYMH B BUJIC MPEIOKCHHBIX TAOIHI] U TPaPUKOB, 1eIaTh BHIBOIBI

10 pe3yJbTaTaM MCCIEIOBAHUS

1.12

NPOBOJUTH KOCBEHHBIC H3MEpEHUs (PU3MYECKUX BEIMYUH, CIEIys
NPEe/UI0KEHHONH MHCTPYKIMU: TIPY BBIOJHEHUN M3MEPEHUil coOuparth
OKCIIEPUMEHTAJIBHYI0 YCTAHOBKY M BBIYHCIATH 3HAYEHUE HMCKOMOU

BCJINYHHBI

1.13

CO6J'IIO,I[aTB InpaBujia TCXHHUKH 0e30macHOCTH pu pa60Te C

71a00paTOPHBIM 000PYIOBAHUEM

1.14

yKa3plBaTh IPUHIMIBI  JAEHCTBHS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaTb NPHUHLIMIBI JCHUCTBUS H3YYECHHBIX
npuOOpOB M TEXHUYECKHX YCTPOWCTB C IMOMOIIBI0 UX ONHUCAHWS,
UCTIONB3Yysl 3HAaHUA O CBOMCTBaX (DM3MYECKUX  SIBICHUH U

HeoOX0ouMbIe (PU3UYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

NPUBOANTh TPUMEPHl (HAXOAUTh HWH(OpPMALUIO O MpPUMEpax)
MPaKTUYECKOTO UCIOIB30BaHUs (PU3MUECKUX 3HAHUI B IMOBCETHEBHOMN
KU3HH Uil oOecriedeHrsi 0€30macHOCTH TpH  OOpamieHuH ¢
npubOpaMH M TEXHHYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3/10POBbS U

COOJTIOICHUS] HOPM SKOJIOTMYECKOT0 MOBEICHUS B OKPYXKAIOLIEH cpejie

1.16

OCYILECTBIISATH OTOOP MCTOYHHKOB MH(pOpManmu B cetd VHTEepHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3aIlpOCOM, HAa OCHOBE
UMEIOIUXCA 3HAHUM U IIyTEM CpPaBHEHUS pPa3iIUYHBIX HMCTOYHUKOB
BBIJICNIATE MH(OPMALMIO, KOTOpas SBISETCS MPOTHUBOPEUMBON HIIU

MOXET OBITh HEJJOCTOBEPHOI

1.17

UCIIOJIB30BATh npu BBIIIOJIHEHUH yueOHBIX 3alaHui
HAyYHOTIONYJISIPHYIO  JIUTEpaTypy  (pusmdeckoro  coaep aHwus,
CIIpaBOYHBIE MaTepHasbl, pecypcbl ceth VHTepHeT, BiaIeTh
npuéMamM# KOHCIIEKTUPOBAHMS TEKCTa, IpeoOpazoBaHust HHPOpMALIUU

U3 O/IHOM 3HAKOBOM CHCTEMBI B IPYTYIO

1.18

CO3/7aBaTh COOCTBEHHBIC KPATKHE MUCHMEHHBIC U YCTHBIC COOOIICHUS
HAa oOcHOBe 2 — 3 WCTOYHHUKOB HWHPOpMaUU (PUINIECKOTO
COJZIEp)KaHHs, B TOM YHCIIE MyOJMYHO JeNaTh KPaTKHe COOOIICHHUS O
pe3ynbTaTax MPOEKTOB WM YYEOHBIX HCCIICOBAHUN, TPU ITOM
IPaMOTHO HCIOJIb30BaTh HM3YYCHHBIM IMOHATHHHBIA ammapar Kypca

(bu3KKH, CONPOBOKAATH BHICTYIIJICHHE MTPE3EHTAIUEH

1.19

IIPU BBIMOJTHEHUH Y4EOHBIX MPOEKTOB M UCCIIEIOBAHUN paclpenesTh
00513aHHOCTHU B I'pYIII€ B COOTBETCTBUU C IOCTABJIEHHBIMH 3aJladaMH,
CJIEIUTh 3a BBINOJIHEHHEM ILJIaHA JIEUCTBUM, aJIeKBaTHO OLICHHUBATH
COOCTBEHHBI BKJaJ B JEATENBHOCTh TPYINIbI, BBICTPAUBATH
KOMMYHHUKaTHUBHOE B3alMO/JICHCTBHE, YUUTBIBASI MHEHUE

OKPY>KaOIIHNX

8 KUIIACC

Kon
NPOBEPSIEMOT 0
pe3yJbTara

1.1

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJIbTAaThbl 0CBOCHUSA OCHOBHOI1
06pa30BaTeJ’ILHOI7I nmporpaMmmMmsbl OCHOBHOTI'O 06mer0 OﬁpaSOBaHI/IH

HCIIOJB30BaTh NMMOHATHUA

1.2

pasindaTtb ABJCHHUA IO OINHMCAHHUIO HX XapPaKTCPHBIX CBOMCTB U Ha




OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBJICHUE

1.3

pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (PU3MUECKUX SIBICHUA B
OKpY’KaIOIIeM MHpE, B TOM 4HCiIe (U3NYECKUE SBICHUS B MPHPOIE,
IIPU 3TOM IE€PEBOJAUTH MPAKTUUECKYIO 3a]adyy B y4EOHYIO, BBLACIATH

CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKU) PUBNUECKUX SBICHUN

1.4

OMHCHIBATh HW3YYCHHBIE CBOWCTBA Tel W (PHU3UYECKHE SBICHHS,
UCTIONB3ysl (U3MYECKHE BEIUYWHBI, TPH OMUCAHUU TPABUIBHO
TPakTOBaTh  (U3MYCCKHIA  CMBICI  HCIIOJIB3YEMbIX  BEJIMYHH,
0003HaYCHUS U €AMHUIIBI PU3HUCCKUX BEITUYNH, HAXOIUTh (POPMYJIBI,
CBSI3BIBAIOIIME JIAHHYIO (DU3MYECKYI0 BEIHYUHY C JIPYTHMH
BEIMYMHAMHU, CTPOUTh TpadUKd  HM3YYECHHBIX  3aBHCHMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTepU30BaTh CBOUCTBA TeJ, (PU3UYECKHE SBICHHS M IMPOIECCHI,
UCIIONIb3Ysl W3YYEHHBIE 3aKOHBI, NPH H3TOM [aBaTh CJIOBECHYIO
GOpMyTUPOBKY 3aKOHa U 3alUChIBaTh €ro MaTeMaTH4eCKOoe

BBIpPAXXECHHE

1.6

OO0BSACHATH (hM3MUECKHE MPOILIECCHl M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakKTepa:
BBISIBJIATh IPUYMHHO-CJICJICTBEHHBIC CBSI3U, CTPOUTH O0BsICHEHHE U3 |
— 2 JIOTMYECKUX IIaroB ¢ MOMOIIpI0 1 — 2 HM3y4eHHBIX CBOMCTBA

buznyecKux sIBICHUN, GPU3NYECKUX 3aKOHA UIIH 3aKOHOMEPHOCTH

1.7

pemath pacyéTHble 3a7aud B 2 — 3 JeiCTBUSI, UCHOJB3YS 3aKOHBI U
(dbopMyIbl, CBSI3BIBAIONINE (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a
YCJIOBHMSI 33/1a4M 3aIIUCHIBATh KPATKOE YCIIOBUE, BBIABIIATH HEJOCTATOK
JaHHBIX U peIIeHHs 3a/ladyd, BbIOMPaTh 3aKOHBI U (OPMYIIHI,
HEOOXOAUMBIE JJisi €€ pelIeHus, MPOBOAUTH Pacu€Thl U CPAaBHUBATH
NOJYyYeHHOE 3HAaueHue (PU3MUYECKOW BEIMYMHBI C HW3BECTHBIMHU

JaHHBIMH

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIH
(bu3NYECKUX METOO0B, UCIONB3YS ONMHUCAHUE UCCIIEIOBAHUS, BBIICIATD
MIPOBEPSiEMOE TPEAINOIOKEHHE, OLIEHUBATh IPABHIBHOCTb MOPSAJIKA

MIPOBEICHUS UCCIICIOBAHMUS, JIEJIaTh BBIBOIBI

1.9

MPOBOJIUTH OMBITHI 1O HAOMIONCHUIO (PU3WYECKUX SBICHUW WIH
bu3HYecKux  CBOMCTB  Tell:  (OpPMyIHpOBaTH  IPOBEPSEMBIC

OpPEANONI0KEeHUs,, CcoOUpaTb  YCTAHOBKY M3  IPEIJIOKESHHOTO




000py/0BaHus, ONUCHIBAThH XO/1 OMbITa U (POPMYITHPOBATH BHIBOABI

1.10

BBIIIOJIHATHh IIPSMBIE HM3MEPEHUS C HCIOJIB30BAHMEM AHAJIOTOBBIX
nprOOPOB U TATYMKOB (PU3NYECKHUX BEIWYHH, CPABHUBATH PE3YIbTATHI

U3MEpEeHU ¢ yu€TOM 3a/IaHHOI a0COFOTHOM MOTPEITHOCTH

1.11

MPOBOAWTH  HCCIICIOBAHWE 3aBUCUMOCTH  OJHOW  (hU3HUECKOI
BEJIIMYUHBI OT JPYIOM C HCIOJb30BAHUEM MPSIMBIX H3MEPEHUN:
IUTAHUPOBATh HCCIIEIOBaHHE, COOMpPATh YCTAaHOBKY U BBIMIOJIHATH
U3MEpEeHUus, CleAys  MpeaNoKeHHOMY  IUIaHy, (UKCHPOBATh
pPEe3YNIbTaThl TOJYYEHHOW 3aBUCHMOCTH B BHUE TaOJUIl U TPadHKOB,

JCJIaTh BBIBOAKBI 11O PE3yJIbTaTaM UCCIICA0BaHUA

1.12

IPOBOJUTh  KOCBEHHblE  M3MEpPEHHMs  (U3NYECKUX  BEJIUYUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIIbHYIO YCTaHOBKY,
ciaenys IPEeMIOKEHHOM HHCTPYKLMH, U BBIUMCIATH 3HA4YCHUE

BCJINYHHBI

1.13

coOmonaTh IMpaBUja TEXHUKH Oe3omacHocTH mpu pabore ¢

71a00paTOPHBIM 000PYI0BaHUEM

1.14

XapaKTepu30BaTh MNPUHIUINBI JEHCTBUS H3YYEHHbIX HPUOOPOB U
TEXHUYECKUX YCTPOICTB C ONOpOM Ha MX ONMCAaHUs, HUCIOJb3YS
3HaHUS O CBOMCTBaX (U3MYECKUX SABJICHHMM U HEOOXoauMble

¢buznyeckre 3aKOHOMEPHOCTH

1.15

pacmo3HaBaTb MPOCTBIC TCXHUYCCKHUC YCTPOfICTBa U U3MCPUTCIILHBIC
HpI/I60pI)I o CXe€MaM U CXCMATHYHBIM PUCYHKaM, COCTABJISATbL CXCMbI
SJICKTPHUICCKUX IIGHCI\/JI C TOCICAOBATCIIbHBIM W IapalJICJIbHBIM
COCIMHCHUEM OJICMCHTOB, pasinyias YCJIOBHELIC 0003HaYCHUS

9JICMCHTOB JJICKTPUYCCKUX ueneﬁ

1.16

NPUBOIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIUIO O MPUMEPAX)
NPaKTUYECKOTI'0 UCIOJIb30BAaHUS (PU3NYECKUX 3HAHUH B MMOBCETHEBHOMN
KU3HM U1 o0ecriedeHusi Oe30macHOCTH MpH  OOpallleHuH ¢
npuOopaMy U TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUS 3/10POBbS U

cOOJTI0ICHUS] HOPM 9KOJIOTMYECKOI0 MOBE/ICHUS B OKPYKaloIIel cpeie

1.17

OCYIIECTBIISATH MOUCK MH(POpMAIK (U3NUECKOTO COACPKAHUS B CETU
HNHTepHeT, Ha OCHOBE HMEIOUIMXCS 3HAHUM M IYTEM CpaBHEHUS
JIOTIOJTHUTEIIPHBIX HMCTOYHUKOB BBLICTATh HMH(POPMALUIO, KOTOpas

SBIISICTCS TPOTHBOPEYMBON MIIM MOXKET OBITh HETOCTOBEPHOM

1.18

HCIIOJIB30BaTh IIPpHU  BBIIIOJIHCHUHN y‘{e6HBIX 3aJlaHui Hay4YHO-




MOMYJISPHYIO JIUTEPATypy (PU3HUECKOro COAEpaHUs, CIPAaBOUHBIC
Marepuaibl, pecypchl cethn VHTepHer; BnageTe NpuUEMaMH
KOHCITIEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHusi WHPOPMALUU U3 OTHOMN

3HAKOBOM CUCTEMBI B IPYT'yIO

1.19

C03/1aBaTh COOCTBCHHBIC MMCbMEHHBIC U KPATKHE YCTHBIC COOOIICHUS,
0000mas wHQOpPMAIMIO W3 HECKOJIHKUX HCTOYHUKOB (PHU3UUIECKOTO
COJICp)KaHMsI, B TOM WYHCJIC IMyOJIMYHO TPEACTABIATh PE3YIbTATHI
NPOCKTHOW WIJIM HUCCJIEI0BATEILCKON JEATCIBHOCTH, IMPU ITOM
IPAaMOTHO HCIIOJIb30BATh WM3YYCHHBIA MOHATHHHBIN ammapar Kypca

(bu3KKH, COMPOBOKAATH BHICTYIIJICHHE MTPE3EHTAIUeH

1.20

IIPU BBIIOJHEHUHM Y4Y€OHBIX IMPOEKTOB M HCCIEIOBaHUN (U3UYECKUX
MIPOLIECCOB pacHpeesTh 0053aHHOCTU B IPYIIE B COOTBETCTBHU C
MOCTABJIICHHBIMU  3aJa4aMU, CJEAUTh 3a BBINOJHEHUEM IUIaHA
JNEUCTBUA M  KOPPEKTHPOBATh  €ro, aJeKBAaTHO  OLICHUBATH
COOCTBEHHBI BKIJIAJ] B JEATCIBHOCTh TPYIINIBI, BBICTPAWBATH
KOMMYHUKATUBHOE  B3aMMOJCHCTBHE,  IMPOSBIASL  T'OTOBHOCTh

pa3peniath KOHQIHKTHI

9 KIIACC

Kon
NPoBEPsSIEMOT0
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yabTAThI 0CBOEHUS OCHOBHOIM
o0pa3oBaTe/IbLHOI NPOrpaMMbI OCHOBHOTI'0 00111€eTr0 00pa30BaHUsS

1.1

HCIIOJIB30BAaTh U3YYCHHBIC ITOHATUA

1.2

pas3inyaTth ABJCHHUA IO OINHMCAHHUIO HX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘-ICCKOG SIBJICHUC

1.3

pacro3HaBaTh TPOSIBICHUE M3YYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KaIOIIeM MHpE, B TOM 4HuCiIe (U3NYECKUE SBICHUS B MPHPOIE,
IpU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1auy B y4eOHYIO, BBIIEIATDH

CYILIECTBEHHBIE CBOICTBA (MIpU3HAKU) PUBNUECKUX SBICHUN

1.4

ONHUCBHIBATh H3YYEHHbIC CBOWCTBA Tel M (PU3MUECKUE SIBICHUS,
UCTONb3ys (U3MYECKHE BEIMYMHBI, MPH ONUCAHUU IPABUIBHO
TPaKTOBaThb  (PU3MYECKHMH  CMBICI  HCHOJBb3YEMBIX  BEJIMYHH,
0003HaYeHUs U eUHUIIBI PU3NUECKUX BEJIIMYMH, HAXOAUTH (POPMYJIBI,

CBS3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIMYMHY C JPYTUMH




BEJIMYMHAMHU, CTPOUTH  TIpaQUKH  HM3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

L.5

XapaKTCPHU30BaATh CBOMCTBaA TCII, (1)I/I3I/I‘-ICCKI/IC SABJICHUA W IPOLCCCHI,
HCIIOJIB3YSA H3YYCHHBIC 3aKOHBI, IIpH 3TOM JaBaTb CJIOBCCHYIO
(I)OpMYJ'IPIpOBKy 3aKOHa MW  3alluCbiBaTb €ro MaTCMAaTHYCCKOC

BBIpPaXKECHHE

1.6

O0OBSICHATH (PU3UYECKUE MPOIECCHI M CBOMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakKTepa:
BBISIBJIATh IPUYMHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 2
— 3 JIOTMYECKUX IIaroB C MOMOIIBI0 2 — 3 HM3Yy4YEHHBIX CBOMCTBA

buznyecKux sIBICHUN, GU3NYECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH

1.7

pemate pacué€THbele 3adaud (omuparouiyecss Ha cucremy u3z 2 — 3
YpaBHEHMI), WCHOJB3yd 3aKOHBI W  (OPMYIBI, CBS3BIBAIOIINE
¢usnueckue BEJMYMHBI: HAa OCHOBE aHAIM3a YCJIOBUS 3a1adu
3alMChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEAOCTAIOIIUE WM
U30BITOYHBIC TaHHBIC, BBIOMPATh 3aKOHBI M (POPMYIIbI, HEOOXOIMMBbIE
JUIS pELIeHUs, MPOBOJUTH PAacd€Thl M OLIEHUBATh PEATUCTHYHOCTH

MMOJIYYCHHOI'O 3HAYCHU (I)HSquCKOﬁ BCIINYHMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PELIUTh MHpPU MOMOILIU
(bu3NUECKUX METOJIOB, UCIIONB3Ys OMMCAHUE HCCIICAOBAHMSA, BBIICIATH
MpOBEpsiEMOE TPEANONI0KEHNE, OLEHUBATh MPABWILHOCTh MOPSAKA
NPOBEICHUS MHCCIEAOBAaHMS, JeNaTb BbIBOJbI, HHTEPIPETUPOBATDH

pe3ybTaThl HAOIIOACHUN U OITBITOB

1.9

NPOBOJIUTh OMBITHI 10 HAOMIOACHHIO (U3UUECKUX SBICHUH WIH
(U3MYECKUX CBOWMCTB TENI: CAMOCTOSITEILHO COOMpATh YCTAHOBKY W3
U30BITOYHOTO Habopa 00OpYyJOBaHUS, OMHUCHIBATH XOJ OMNBITA M €ro

pe3yibTaThl, POPMYIUPOBATH BHIBOJIBI

1.10

MPOBOAWTH TPU HEOOXOIUMOCTH CEpPUI0 TMPSIMBIX HU3MEpPEHUl,
ompeneisisi CpelHee 3HAUYCHUE H3MepseMON BelWYHMHBI ((HOKycHOE
paccrosiHue coOMparoIei JUH3bI), 00OCHOBBIBATH BBIOOpP crocoba

HU3MEpeHUs (M3MEPUTEIHHOTO PUOopa)

1.11

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH C
WCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUU: TUIAHUPOBATH HCCIICIOBAHHE,
CaMOCTOSITEIBHO COOMpaTh YCTAHOBKY, (DUKCHUPOBATH pPE3yJIbTaThI

HOJIy‘-IGHHOﬁ 3aBUCHUMOCTH (bI/ISI/I‘IeCKI/IX BCJINYHMH B BHUAC Ta6JII/II_II/I




rpaduKoB, e1aTh BEIBOJBI [0 PE3yJIbTaTaM UCCIIEIOBAHUS

1.12

IPOBOAMTH  KOCBEHHbIE  HM3MEPEHMsS]  (PU3NYECKUX  BEJIUYMH:
IUTAHUPOBATh M3MEPEHHsI, COOMPATh SKCIIEPUMEHTAILHYIO YCTaHOBKY
U BBIIOJHATE W3MEPEHHUs, CIEeAys MNPEIIOKCHHOW HWHCTPYKIHH,
BBIYKCIIATh 3HAYEHUE BEJIMYMHBI M aHAJIM3UPOBATh IIOJIYYCHHBIE

pe3yAbTATHI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUIN

1.13

CO6J'IIO,I[aTB InpaBujia TCXHHUKH 0e30macHOCTH 1810)51 pa60Te C

71ab60paTopHBIM 000pPYTOBAaHHEM

1.14

pa3nuyaTh OCHOBHBIE NMPU3HAKM M3YYEHHBIX (PU3MUECKHX Mojeieil:
MaTepuaigbHasi TOUKa, a0COMIOTHO TBEPAOE TEJIO, TOYCUHBIN NCTOYHHK
CBeTa, JIyd, TOHKasl JIMH3a, [JaHeTapHas MOJIelb aToMa, HyKJIOHHas

MOZCJIb aTOMHOI'O gapa

1.15

XapaKTepU30BaTh MPHHLUUIBI JCHCTBHS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HUX OIMUCAHUSA, HUCIOJIb3Ys
3HaHUS O CBOWCTBaX (DU3MYECKUX SBICHUA U HEOOXOIUMbBIE

(I)I/I3I/I‘{CCKI/IG 3aKOHOMCPHOCTHU

1.16

UCIIOJIB30BaTh CXEMbl M CXEMaTHUYHbIE PHUCYHKH HU3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, HU3MEPUTEIIBHBIX npudopoB u
TEXHOJOTMYECKHX IPOLECCOB MPH PELICHUH Y4eOHO-MPAKTUUYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJI1 OCTPOEHUSI U300pakeHUH B MIOCKOM

3epKajie U COOMPAIOIICH TUH3E

1.17

IPUBOJUTH TMPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MPUMEPAX)
MPaKTUYECKOTO UCIOIB30BaHUS (PU3MUYECKUX 3HAHUH B MMOBCETHEBHOM
KHU3HH Ui oOecriedeHusi O€30macHOCTH MpH  OOpalieHuH ¢
npubOpaMu U TEXHUYECKUMH YCTPOHUCTBAMH, COXPAHEHHUS 310POBbs U

CO6JHOI[€HI/ISI HOPM 5KOJIOTHUYCCKOI'O TOBCACHUS B Opr)KaI-OH_Ieﬁ cpeac

1.18

OCYILECTBIIATh MOUCK MH(POpMaLuN (U3NIECKOTO COIEPKAHUSI B CETH
WuTepHeT, caMocTosATeNbHO (OpMyaHpys MOMCKOBBIA  3arpoc,
HaXOAWTh IYyTH  ONpPEJENIEHUS  JTOCTOBEPHOCTH  IMOJYyYEHHOU
MHQOPMALIMM HA OCHOBE HMMEIOIIUXCSA 3HAHUM M JIONOJIHHUTENBHBIX

HCTOYHUKOB

1.19

WCIIONIh30BaTh TPU  BBHIMIOJHEHWHM Y4YE€OHBIX 3aJaHUld  HAy4dHO-
MONYJSIPHYIO JIUTEPATYPY (PU3UUECKOTO COJEPIKAHUsS, CIPABOYHBIC
Marepuaibl, pecypcbl cetu HMHTepHeT, BiIaaeTh NOpUEMaMHU

KOHCITIEKTUPOBAHMs TEKCTa, Mpeodpa3oBaHusi HHPOPMALUU U3 OTHOMN




3HAKOBOM CUCTEMBI B JIPYTYIO

1.20

co3ZaBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIIEHMS Ha
OCHOBEe WH(POpPMAIMU W3 HECKOJIBKUX HCTOYHHKOB (DU3MYECKOTO
CoJIepXKaHMs, IMyOJIMYHO TPEACTABIATH PE3yAbTaThl MPOCKTHOH WM
UCCIIEAOBATENILCKOM  ACATENBHOCTH, INIPU  OTOM  I'PaMOTHO
UCIIOJIB30BATh U3yYEHHBIN NOHATUIHBIN anmnapaTr ©3y4aeMoro pasaena
(GU3UKH U CONMPOBOXIATh BBICTYIUIGHHE MpE3eHTalMeld ¢ yuéToM

0CcOOeHHOCTEN ayauTOpun CBEPCTHUKOB

1.21

P BBITIOJTHEHUHM Y4Y€OHBIX MPOEKTOB M HCCIENOBaHUN (U3UUECKUX
MIPOLIECCOB pacHpeesaTh 0053aHHOCTH B TPYIIE B COOTBETCTBHH C
IIOCTaBJICHHBIMM  3aJa4aMH, CJIEAUTh 3a BBINOJHEHUEM IUIAHA
JEUCTBUA W KOPPEKTHPOBAaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJaJ B JICITEJBHOCTh TPYIIBI, BBICTpAaUBAThH
KOMMYHUKATUBHOE  B3aWMOJCHCTBHE,  TMPOSBIAS  T'OTOBHOCTh

pa3peniath KOHQIHKTHI




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon
pa3aena

Kon
3JIEMEHTA

IIpoBepsiemMble 31eMeHTBI COAEPKAHUS

®U3UKA U EE POJIb B [IO3HAHNHM OKPYXXAIOIIETO MUPA

1.1

®u3znka — Hayka O TMpupoAe. SBIEHUS PUPOMBI.
@u3n4eCKUe  SBJICHUS: MEXaHUYECKHE, TEIUIOBbIE,

SJICKTPUYCCKUC, MATHUTHLBIC, CBETOBBIC, 3BYKOBBIC

1.2

duzndeckue BCJIIMYHHEI. I/I3MepeHHe (I)I/I?»I/I‘IGCKI/IX
BCJIIMYHH. dusznueckue HpI/I60pBI. HOFpCIJ_IHOCTB

U3MepeHui. MexayHapoaHas CUCTEMa €MHUI]

1.3

EcrecTBeHHOHay4HBIH METOJ TO3HAHUS: HAOIIOJICHHE,
IIOCTAHOBKA H&y‘IHOFO Bonpoca, BBIIBHKCHUEC THIIOTE3,
BKCHepI/IMeHT 10 npOBepKe THUITOTE3, O6'I>5[CH€HI/IG

HAOJIIOJAEMOT0 SBJICHUSA

1.4

Onwucanne pU3NUECKUX SBJICHUNA C IIOMOIIBIO MOJIEIEH

1.5

[TpakTuyeckue paboOTHI:

###Par#HH#113MepenHne paccTosHUi.
###Par#t##l3mMepenne 00bEMa KHUIKOCTH U TBEPAOTO
Tena.

#H##Par###OnpeneneHue pa3MepoB MajbIX Tell.
###Par###lI3MepeHre  TeMmnepaTypbl NPU  MOMOIIH

KHUJIKOCTHOTO TEPMOMETpPA U JaTUMKa TEMIIEPaTyphl

ITEPBOHAYAJIBHBIE CBEJIEHUA O CTPOEHUU BEHIECTBA

2.1

###Par#H##CTpoeHe BEILECTBA: aTOMBI U MOJIEKYJIbI, UX
pazmepbl.  OmBITBI,  JOKa3bIBAIOUINE  JHCKPETHOE

CTPOCHHUC BCIICCTBA

2.2

2.3

###Par### ] Biokenne  dvactuir  BemiectBa.  CBs3b
CKOPOCTH  JBWKEHHUSI 4YacTHI[ C  TEMIEepaTypou.

BbpoynoBckoe neuxenue, nuddysus

B3aumoneiicTBre YacTHIl BEIIECTBA: IPUTHKEHUE U

OTTAJIKUBaHHUE




###Par###ArperaTHple COCTOSHMS BEILIECTBA: CTPOECHUE

ra3oB, JKUJKOCTEH M TBEPABIX (KPUCTAIIMYECKUX) TEIN.

24 B3auMocBsA3p Mexay CBOWCTBAMU BELIECTB B PA3HBIX
arperaTHhIX COCTOSHUSAX M WX aTOMHO-MOJIEKYJISPHBIM
CTPOCHHEM

2.5 OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI
[TpakTrueckue paboThI:
###Par###O1neHka quaMeTpa aToMa METOJIOM PSAOB (C
UCIIONIb30BaHueM QoTtorpaduii).

2.6 #H#Par###ONBITEL 110 HAOJIIOAEHUI0  TEIUIOBOTO

paclIpeHust ra3os.
#H##Par#H##0nbITel 10 OOHAPYXEHUIO JEHCTBUS CHJI

MOJIEKYJISIPHOTO MPUTSIKEHUS

JIBIDKEHME U B3AUMOJIEMCTBUE TEJI

31 Mexanunueckoe JIBYDKECHUE. PaBHOoMepHOE 51
' HEPABHOMEPHOE JABU)KEHUE
H###Par#H##CKopOCTb. Cpennsis CKOPOCTb pu
3.2 HEPaBHOMEPHOM JBWKEHUHU. PacuéT myTw W BpeMeHHU
JIBUKEHUS
SBnenne uHepuuu. 3aKOH WHEpUHMH. B3anmonaeinctaue
33 T€J KaK MPUYMHA U3MEHEHHS] CKOPOCTH JIBUXKEHHS Tel.
Macca xak Mepa HHEPTHOCTH Teja
14 ###Parf##notHocTh BemiecTBa. CBSI3b IJIOTHOCTU C
' KOJINYECTBOM MOJIEKYJI B €IMHHIIE 00BEMA BEIIECTBA
3.5 Cuna kak XapaKTepUCTHKa B3aUMOJEHUCTBUS TeEll
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MTOMOILBIO TUHAMOMETpPA
37 #HPar###Bnenne Tarorenus u cuna TspkectH. Cuita
' TSKECTH Ha JPYrux IaHerax. Bec Tema. HeBecomocTh
13 Cuna tpeHus. TpeHHE CKOJIBXKEHHSI U TPEHHE IOKOS.
' Tpenue B Ipupoae U TEXHUKE
3.9 ##H#Par###CnoxeHrue Ccuil, HalpaBJIEHHBIX IO OJHOU
' npsiMoii. PaBHOAEHCTBYOIAs CUIL
3.10 ITpakTrueckue paboThI:




OmnpezneneHre CKOPOCTH PaBHOMEPHOTO  JBMKECHUS
(mapwka B KHJKOCTH, MOJCIH  DJIEKTPUICCKOTO
aBToMOOWIIT W Tak jaiee). OmnpenerneHue CpeaHEH
CKOPOCTH CKOJIBKEHHS Opycka WIM [Iapuka T0
HAKJIOHHOM  mockocTd. OrmpeneneHne  MIOTHOCTH
TBEPAOTO Telna. OnbIThI, JEMOHCTPUPYIOLIIHE
3aBUCHMOCTh PACTSDKEHUS (JedopMaiuu) MpYy>KUHBI OT
OPWIOKEHHOW  cuibl.  OMBITEL, JAEMOHCTPHPYIOIINE
3aBHCUMOCTh CHJIbI TPEHHSI CKOJBKEHHS OT Beca Teya U

XapaKTepa COIIpUKaCarOmMunuXxcs HOBerHOCTeﬁ

dm3uyeckne SIBJICHUS B npupoac: MpuMepbl ABUKCHUA C

3.11 Pa3IMYHBIMU CKOPOCTSIMU B JKUBOW U HEKHUBOW MPHUPOJIE,
JIefiCTBUE CUJIBI TPEHUSI B IPUPOJIE U TEXHUKE
3.12 TexHuueckne ycTporuCcTBa: JTMHAMOMETP, HOJIIUITHUKH
JIABJIEHUE TBEPJIBIX TEJIL, XXWJKOCTEM 1 T'A30B
i1 Hasnenue tBEpaoro Ttena. CrnocoObl yMEHBIIEHUS U
' YBEJIMYEHUS 1aBIICHUS
42 JaBnenue raza. 3aBUCUMOCTD JIaBJIEHUS ra3a oT 00bEMa,
' TEeMIIepaTypbl
43 [lepenaya naBneHus: TBEPABIMU TEIAMHU, KHUIKOCTAMU U
' razamu. 3akoH [lackans. [THeBMaTHUeCKEe MAaIIUHBI
3aBUCUMOCTh  JIaBJICHHUSI KUJKOCTH OT  TJIyOWHBI.
4.4 [I'anpocratudeckuii mapagokc. CooOIIarmuecs: CoOCy/Ibl.
I'unpaBnuueckue MEXaHU3MBbI
Atmocdepa 3emin u atMochepHoe naBienue. [IpuanHbl
45 CYLIECTBOBaHMS BO3AYHIIHON 00010uku 3emiuu. OmnbIT
' Toppuuemin. 3aBUCUMOCTb aTMOC(HEPHOTO JaBJIECHUS OT
BBICOTHI HaJl YPOBHEM MOPS
16 Nsmepenne armocdepHoro nasnenus. [Ipubopsr s
' U3MepeHus: aTMOC(HEPHOIo AaBIECHUS
[elicTBre XUAKOCTM M ra3a Ha IOTPYKEHHOE B HHX
4.7 Teno. BeitankuBaromasi (apXxumenoBa) cuiaa. 3aKOH
Apxumena
4.8 IInaBanue Ten. Bo3ayxoruasanue




4.9

[TpakTruueckue pabOTHI:

HccnenoBanue 3aBHCUMOCTH Beca Tejla B BOAE OT
0o0béMa TOrpy)kKEHHOM B JKUAKOCTb 4YacTH TeJja.
OnpeneneHue BbITAIKUBAIOIIEH CUJIBL, IEHCTBYIOIIEH Ha
TEI0, TNOrpyxkEHHOE B KUAKOCTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAOLIEH CHUJIbI, JAEHCTBYIOIIECH
Ha TEJIO B JKHUIKOCTH, OT Macchl Tena. OmbIThL,
JEMOHCTPUPYIOLME  3aBUCHUMOCTb  BBITAJIKMBAIOLLEH
CWJIBI, AEUCTBYIOLIEH Ha TEJIO B JKUIKOCTH, OT 00BEMaA
NOTPYKEHHOM B JKMJKOCTh 4AaCTH T€Ja U OT IUIOTHOCTU
KUIKOCTH. KoncTpynpoBanue  apeomeTpa WU
KOHCTpYMPOBAaHHME  JIOAKM WM ompeneneHue  e€

TPY30MO0IbEMHOCTH

4.10

duznueckre  SABIEHUA B NOPHUPOJAE:  BIMSHHUE
aTMoc(epHOTO NaBICHUS HA KUBOW OpPraHU3M, TUTABAHHE

pBIO

4.11

TexHuueckue YCTpPONCTBA: COOOILIAIOLIUECS COCY[BI,
YCTPOMCTBO BOAONPOBOJA, THAPABIMYECKH TIpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeomeTp

PABOTA, MOIIHOCTD, OHEPT'UA

5.1 Mexanudeckas pabota
5.2 MexaHnndeckass MOIITHOCTh
53 [IpocTele MexaHW3MBI: pblYar, OJIOK, HaKJIOHHAS
' m10ckocTh. [IpaBuo paBHOBeCHs pblyara
54 [IpumeHeHue npaBuiia paBHOBECHS pbluara K 0JIOKY
«3omotoe  mpaBwio»  MexaHuku.  KoadduiueHt
5.5 IIOJIE3HOT'O JIeCTBUA MEXaHU3MOB. [IpocTrie
MEXaHU3MBI B OBITY U TEXHHUKE
5.6 [loTenmanpHast SHEPTUU TeJa, MOJHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
53 [lonnasi mMexaHuueckast SHEprusi. 3aKOH H3MEHECHHS U
' COXpaHEHUS] MEXaHUUYECKOU SHEPTUU
5.9 [IpakTryeckue paboOTHI:




###Par###Onpeneneane pabOThl CWIBI TPEHUS TIPH
PaBHOMCPHOM [OIBMKXCHHM TCJIa II0 FOpH?;OHT&J'II:HOfI
noBepxHoctu. MccnenoBanue ycioBHil paBHOBeCHS
ppuara. M3mepenne KIIJI HakJIOHHONW IJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUs MEXaHUYECKON YHEPTUU

duznueckue SIBJICHUS B nopupoac: pbiHaru B TECIC

5.10
4eJI0BEKa
TexHuueckne yCTpOMCTBA: pbluar, MOJABMXXHBIA U
5.11 HETOJABHKHBIA OJIOKH, HAKJIOHHAS TIJIOCKOCTh, MPOCTHIS
MEXaHHU3MBI B OBITY
8 KNIACC
Kon Kon
IIpoBepsieMblie 3J1€eMEHTHI COIePAKAHUS
pasaeJa 3J1eMeHTa
TEIUIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHUS  MOJEKYISIPHO-KMHETHUECKOM
61 TEOpUH CTPOEHMsI BemecTBa. Macca U pa3Mepsl
. MosieKyl.  OmbITBI, MOATBEP)KAAIOIIME  OCHOBHbBIE
I0JIO’KEHUSI MOJIEKYIISIPHOKUHETUYECKON TEOPUU
Mopnenn  TBEpIOro, JKUAKOTO U Ta3000pa3HOro
6.2 COCTOSIHMM BemiecTBa. Kpucrammmdeckue u aMopgHBIC
Tena
OOBsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tel
6 6.3 Ha OCHOBE TIOJOKEHUHW MOJEKYISIPHOKMHETHYECKOMN
TEOPUH
6.4 CMauuBaHuE U KalWUISIPHBIE SIBICHUS
6.5 TemoBoe paciMpeHue 1 cxxaTue
6.6 Temnepatypa. CBsI3p TeMmmepaTtypbl CO CKOPOCTBIO
. TEIJIOBOTO ABM)KEHUS YaCTHII
6.7 Buytpennsis sueprust. Crioco0bl H3MEHEHHs BHYTPEHHEH
' SHEpruu: Terionepeaaya U CopepiieHue padoThl
6.8 Bunbl Temuonepenaun: TEIIONPOBOJHOCTb, KOHBEKIIMS,




U3Iy4eHUe

KomnuectBo TCIIJIOTHI. VY nenbHas TEIIOEMKOCTD

6.9
BeIECTBA
TeriooOMeH u TemyoBoe paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOroO OasiaHca
611 [InaBneHue U OTBEpAEBAHNE KPUCTATUIMUECKUX BEIIECTB.
' VYaenbHas TEIUIOTA IIABICHUS
[TapooGpazoBanue w  KoHAeHcanus.  Vcmapenwue.
612 Kumenne. YpaenpHas  Temiora  mapooOpa3OBaHMS.
. 3aBUCUMOCTh TEMIIEPATYPhl KUTIEHUS OT aTMOC(HEPHOTO
JaBJICHHUS
6.13 BrnaxHocTs Bo3ayxa
6.14 OHeprus TomuBa. Y ejabHasl TENI0Ta CrOpaHus
[Tpunnuner  paboTel  TermoBbix — aBurateneit  KITJ
6.15 TEIUIOBOTrO JBUrarens. TemioBble OBUTATENH U 3alIUTa
OKpYKaroIlei Cpeasbl
3aKOH COXpaHEHHMsI U MPEBPAILECHUS SHEPTUH B TEILJIOBBIX
6.16
mporueccax
[IpakTryeckue pabOTHI:
##H##Par#H##OnbITl 10 OOHAPY)KEHUIO JEUCTBUS CHUII
MOJIEKYJISIPHOTO MIPUTSKEHUSI.
###Par###OnbpITBl 1O BBIPAIIMBAHUIO  KPUCTAIIOB
MOBAPEHHOM COJIM WIIA caxapa.
H##H#Par##H#OnbITel 1m0 HAOMIOACHHMIO  TEIIOBOTO
6.17 pacIIMpEeHUs Ta30B, )KUIKOCTEN U TBEPIBIX TEL.

###Par###OnpeneneHrue JaBleHUs BO3AyXa B OajuloHe
HINPHLIA.

#H##Par###0OnbITEI, JTEMOHCTPUPYIOIINE 3aBUCUMOCTH
JaBJICHUS] BO3JyXa OT ero o0béMa M HarpeBaHUsS WU
OXJIAKICHUSL.

###Par###1[poBepka rUNoOTE3bl JTUHEHHON 3aBUCUMOCTHU

JUTMHBL  CTOJIOMKA KUAKOCTH B TEPMOMETPHUUYECKOU




TpyOKe OT TeMIepaTyphI.

###Par##HaOmoneHue W3MEHEHUs BHYTpEHHEH
SHEPruU Tela B pe3ylbTaTe Teruionepenayu u padoTsl
BHEIIHUX CHUJL.

###PartH##lccnenoBanre SBIEHUSA TEIUIOOOMEHA TMpHU
CMEIIMBAHUM XOJOJIHON U TOpsYEH BOJIBI.
#H##Par###Onpenenenue KOJINYEeCTBa TEILIOTHI,
MOJIyYUEHHOTO BOJIOM TMpPH TEIJIO0OOMEHE C HarpeTbhiM
METAJUTMYECKUM ITAITUHAPOM.

#H#Par###Onpenenenne  yInenbHOH  TEIIOEMKOCTH
BCIIECTBA.

###Par###1ccnenoBanue npoiecca UCIapeHHusl.
###Par###Onpenenenre OTHOCUTEIBHON  BJIAQXKHOCTH
BO3/IyXa.

#H##ParfH##Onpenenenue yaenbHOU TEIUIOTHI IIaBICHUS

JIbaa.

6.18

Odusznueckue SBICHUS B MPUPOJAE: TOBEPXHOCTHOE
HaTSOKEHHE W KanWULIPHbIE SBJICHUS B IPHUPOJE,
KpUCTaJIJIbl B ipupoje, usnydeHue CosHLa, 3aMep3aHue
BOJI0EMOB, MOpPCKHE OpH3bl; 00pa3oBaHue POCHI, TYMaHa,

HHCA, CHEra.

6.19

TexHuueckne  yCTpPOWCTBA:  KaNWUIAPHI, I[PUMEPHI
HCIIOJIB30BaHUsl KPUCTAJLIOB, JKUIKOCTHBIA TEPMOMETP,
JATYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THUTPOMETPBI, ICUXPOMETp, MapoBas TypOuHa,

JIBUTATEIIb BHYTPEHHETO CTOPaHUSI.

OJIEKTPUHYECKHUE N MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuzanys Ten. J[Ba poaa 3eKTpUYECKHX 3aps10B
BzaumopeiictBue 3apsbkeHHBIX  Tell. 3akoH Kyiona

7.2 (3aBUCUMOCTB CHJIbI B3aUMOJAEHUCTBUSI 3apSIKEHHBIX TN OT
BEJIMYMHBI 3apSJI0B M PACCTOSHUS MEKTY TEJIAMH)

23 OnexTpudeckoe mnosne. Hanpsyk€HHOCTD 3IIEKTPUYECKOTO

nosst. [lpuHIMND cyneprno3unyu 3JeKTPUYECKUX MOJEH




(Ha KaYECTBEHHOM ypPOBHE)

Hocurenu QJICKTPUYCCKUX 3apsA/10B. SHCMCHTapHLIﬁ

7.4 anextpuueckuid 3apsan. Ctpoenue aroma. [IpoBoaHuKY U
JTUDJICKTPUKU
7.5 3aKOH COXpaHEHUS IEKTPUICCKOTO 3aps/a
6 DNEeKTpUYECKU  TOK.  YCIOBHUS  CYUIECTBOBaHUSA
' 3JEKTPUYECKOT0 TOKA. FICTOUHUKHN MOCTOSIHHOT'O TOKa
HevictBus AIIEKTPAYECKOTO TOKa (TerutoBoe,
7.7 XMMHUYECKOE, MAarHUTHOE). OJIEKTPUUECKUH TOK B
KUIKOCTSAX U razax
. Onexktpuyeckas 1enb. Cuna ToKa. OJEKTPUUYECKOE
' HarpspDKEHUE
9 ConpotuBienue MIPOBOJHUKA. VY nenbHoe
. CONPOTHUBIICHUE BEILIECTBA
7.10 3akod Oma Jj1s1 ydyacTKa 1enu
[locnenoBarenbHOE W TMapaJyieIbHOE  COSAMHEHUE
7.11
MIPOBOJIHUKOB
PaGora ¥ MOIIHOCTH 3JEKTPUYECKOTO TOKA. 3aKOH
7.12
Hxoynsa — Jlenna
213 DneKTpuuecKkue Lenu U NOTPEOUTENH BJIEKTPUUECKOMN
' sHepruu B ObITy. KopoTkoe 3amblkaHue
[locTostHHbIE MarHuThHl. B3anMonelcTBHE MOCTOSTHHBIX
7.14
MarHuTOB
715 MarnutHoe mosie. MarHuTHOe TIONE 3eMJId U €ro
' 3Ha4YEeHHE JJIs KU3HU Ha 3emIie
716 OnbIT Opcrena. MarHUTHOE MOJE 3JIEKTPUYECKOTO TOKA.
. [IpumeHeHue 37eKTPOMArHUTOB B TEXHUKE
JlelicTBME MAarHUTHOIrO IIOJIS HA IPOBOJHUK C TOKOM.
17 DIEeKTpOoABUTaTENb MOCTOSHHOIO TOKAa. Mcmonp3oBaHue
' 3JIEKTPOJIBUTaTeNIel B TEXHUYECKUX YCTPOMCTBaX M Ha
TpaHCIIOpTE
7.18 Onbitel  @apages.  SIBneHMe  3IEKTPOMarHUTHOMN




naaykuun. [Ipasumno Jlenna

DIIEKTPOTreHepaTop. CnocoObl MOJIyYEHUSs
7.19 3JIEKTPUUECKOU SHEPIuu. DNEeKTPOCTAHIINI Ha

BO300HOBJISIEMBIX UCTOYHHKAX SHEPTUU

[IpakTuyeckune pabOTHI:

OnbIT 110 HAOTIOACHUIO SIIEKTPU3AIUU TNl HHIYKITUEH

Y TIPH COMPUKOCHOBEHHH.

UccnenoBanue AEHUCTBUSL DJIEKTPUUYECKOrO TMOJS Ha

MIPOBOIHHUKY H JTUDIICKTPUKH.

COopka u mpoBepka pabOTBI DJICKTPUUECKON IenHn

ITOCTOSIHHOT'O TOKA.

N3mepenue u peryaupoBaHUe CHIIBI TOKA.

N3mMepenue u peryiupoBaHKe HAIIPSHKCHHUS.

HccnenoBanue 3aBUCUMOCTH CHJTBI TOKA, UYILIETO Yepe3

PE3UCTOP, OT COMPOTHUBICHUS PE3UCTOPA W HAMPSKEHUS

Ha pe3uCTope.

OIBITHI, JIEMOHCTPHUPYIOIIIHE 3aBHCHUMOCTD

AJIEKTPUYECKOTO COMPOTUBJICHUSI MPOBOJHUKA OT €ro
7.20 JUTMHBI, TIOMIA/IN MTOTIEPEYHOT0 CEUCHUS U MaTepuana.

[lpoBepka mpaBuia CJIOXKEHUS HANPSDKEHUH  1pU
MOCJIEJIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOPOB.
[IpoBepka mpaBuiia Al CHIbI TOKa MpPU MapajieIbHOM
COCIMHEHUH  pe3uctopoB.  Ompenenenue  pabOTHI
NEKTPUYECKOTO TOKA, MIYLIETO 4Yepe3 Pe3UCTop.
OnpeneneHrie  MOIIHOCTH  JJIEKTPUYECKOTO  TOKa,
BBIJIENIAEMOM Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UIYLIETO Yepe3 JaMIOUKy, OT HalpsKEeHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJICHCTBUSI TMOCTOSHHBIX MAarHHUTOB.
W3ydyeHne MarHuTHOTO MOJIsl TOCTOSIHHBIX MAarHUTOB MPU
ux o0beaMHEeHWHM ©  pasaencHuu. Hcciaemoanue
JENCTBUS JIEKTPUUECKOIO TOKa HA MarHUTHYIO CTPEJIKY.

OHBITBI, ACMOHCTPpUPYIOIIUEC 3aBUCHUMOCTH CHJIBI




B3aMMOJICHCTBHS KATYIIKH ¢ TOKOM W MarHuTa OT CHJIbI
TOKAa W HalpaBJeHUs TOKA B KaTyuike. 3yueHue

JEUCTBUSL MarHUTHOTO IIOJNS Ha MMPOBOJHUK C TOKOM.

KonctpynpoBanue u M3y4YEHUE paboThI
3IIEKTPOJABUTATEIIA. Hsmepenne KITA
JJIEKTPOIBUTaTEIbHON YCTaHOBKH. OnbIThI o

HUCCIICAOBAHUIO SABJICHUS 3JICKTpOMAr HUTHOM HWHAYKIIUHA:
HCCICAOBAHUC W3MCHEHHI 3HAYeHUS H HaIIpaBJICHUA

HHAYKOUOHHOI'O TOKa

7.21

@dusuueckue SBIEHUS B NPUPOJE: IIIEKTPUUYECKUE
SBIGHUS B  arMocdepe, OICKTPHUECTBO  KUBBIX
OpPraHU3MOB, MAarHUTHOE ToJie 3eMJIH, peid MOo0oCoB,
POJIb MarHUTHOTO MOJISA JJISl )KU3HU Ha 3eMIle, MOJISIPHOE

CHUAHUC

7.22

TexHnyeckue ycTpolcTBa: 3JEKTPOCKOI, aMIIEPMETP,
BOJIETMETP, PEOCTAT, CUETUUK AIIEKTPUUYECKON 3HEpruw,
AJIEKTPOOCBETUTENbHBIE ~ NPUOOPHI,  HarpeBaTeIbHbIE
ANEKTPONPUOOPHI (mpumepsl), 3JIEKTPUYECKHE
MIPEIOXPAHUTENN, JJIEKTPOMArHUT, 3JIEKTPOJBUTATEIb

MOCTOAHHOI'O TOKA, TCHEPATOP IMOCTOAHHOTO TOKA

9 KUIIACC
Kon
Kox anemenra IIpoBepsieMble 371€MEHTHI COAEPKAHUS
pazznena
MEXAHWYECKMUE ABJIEHUA
Mexanuueckoe JBWKeHHE. MarepuanpHas —TOYKA.
51 Cucrema orcuéra
g 8.2 OTHOCHUTEILHOCTE MEXAHUYECKOTO JIBMKEHUS
8.3 PaBHOMepHOE NPSIMOIMHENHOE IBHKEHUE
###Par#H##HepaBHOMEepHOE NPAMOIMHENHOE JBUKECHHE.
8.4 Cpennsis ©  MIHOBEHHass CKOpPOCTb Tela  IIpHU

HCPABHOMCPHOM JABHXXCHHU




Yckopenue. PaBHOyCKOpEeHHOE MNPSAMOJIMHEHHOE

8.5
JBUKECHHE
8.6 #H##HPar###CoboaHoe nanenue. OnbITel [ anumes
###Par###PaBHoMepHOE JBUXKEHUE TIO OKPYXKHOCTH.
8.7 Ilepuon u wacrota obOpamienus. JluneitHas u yrioas
ckopocTH. LleHTpocTpeMuTeNnbHOE YCKOPEHHE
8.8 ITepsriii 3akoH HeroTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akon HeroToHa
8.11 HHPar#H#H#] [pyHIMI Cynepro3nuy CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
##H#Parf##Cuila  TpeHUs: CWIa TPEHUs CKOJbXEHHS,
813 CHUJIa TPEHMSI TTOKOSI, IPYTHE BUIbI TPEHMUSI
###HPar###Cuna  TSDKECTHW M 3aKOH  BCEMHPHOTO
814 TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaIeHUS
Hemwxkenne  mmaner  Bokpyr  Connma.  IlepBas
815 KocMUYeckasi CkopocTb. HeBecomocTh U meperpysku
| PaBHOBecue MaTepuanbHON TOYKH. AOCOIIOTHO TBEPIOE
8.10 TEJ0
###Par###PaBHoBecrue TBEPAOro Tena ¢ 3aKperI€HHON
817 OCbl0 BpaleHus. MomeHT cuisl. LienTp Tspkectn
8.18 Nmnynse Tena. U3menenne umnyinbsca. UMmynbc cuitbt
8.19 3aKOH COXpaHEHUs UMITYJIbCA
8.20 #HiHtPar#H#PeakTBHOE NBUKEHUE
8.21 Mexannueckas paboTa 1 MOIIIHOCTb
PaGora cun TsxkectH, ympyroctd, TpeHus. CBs3b
822 SHEPTUU U PAOOTHI
[loTrenunanpHass d2Heprus Tena, MOMHATOTO  HAJ
823 MOBEPXHOCTHIO 3eMIIn
8.24 [ToTeHnManbHas SHEPTUSI CHKATOU MPYKUHBI
###Par###Kunetnueckas  sHeprus.  Teopema o
825 KUHETUYECKON YHEPIUU
8.26 ###Par###3aKkoH cOXpaHEHUSI MEXaHUYECKOU SHEPTUU




8.27

[TpakTrueckue pabOTHI:

OrmpeneneHne cpeaHeil CKOPOCTH CKOJIbXKEHUs Opycka
WIM JBWKEHUS IIapuKa [0 HAKIOHHOM IIJIOCKOCTH.
OnpeneneHne yCKOpeHUsl Tena MpU PaBHOYCKOPEHHOM
JIBIDKCHUY 110 HAKJIOHHOU INIOCKOCTH.

HccnenoBanue 3aBUCUMOCTM INYTH OT BPEMEHH IpU
PaBHOYCKOPEHHOM JIBI)KEHUH 0€3 HaualbHOM CKOPOCTH.
[IpoBepka ruMoOTE3BI: €CAM IPH PABHOYCKOPEHHOM
JIBUKEHUHM O€3 Ha4yaJlbHOM CKOPOCTH IMYTH OTHOCSATCS
KaK ps HEYETHBIX 4YHCET, TO COOTBETCTBYIOLIHE
MPOMEKYTKHA BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIbKECHHUS
OT cCcwibl HOpMalbHOTO JaBieHus. Omnpejenenue
kod(hduimenTa TpeHUs CKobkKeHus. OrnpeaeneHue
KECTKOCTU TpYyXkuHbL. OrnpeneneHue padOTbHl  CUIIBI
TPEHMsT TpU PABHOMEPHOM JBI)KEHHU Tela IO
TOPH3OHTAILHON ToBepXHOCTH. OrmpeneneHue padOTHI
CUIBl  YOPYrocTM  NpH  INOABEME  Ipy3a  C
UCIIOJB30BAHUEM  HEMOABM)KHOTO M IOJABHIKHOTO

OJIOKOB

8.28

duznyeckue SIBICHUS B mpupoaec: NpuiiiBbl U OTIIUBBLI,
JABMOXKCHUC IIJIAHCT CoHeyHOM CUCTCMbI, PCAKTUBHOC

JABVXXCHUC )KHUBBIX OPraHu3MOB

8.29

TexHuueckne  yCTpOMCTBA:  CHUIOMETp,  JaTYUKH

MIOJIO’KEHUS, PACCTOSIHUSI U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEBAHWA 1 BOJIHBI

KonebatenpHoe nBmxenue. OCHOBHBIE XapaKTEPUCTHKH

o1 KoJeOaHUl: IepUo/I, YacToTa, aMIUIUTYAA
9.2 Marematuueckuit u IIPY>KUHHBIN MasITHUKHU.
' [IpeBpatienre SHEPTUU MpH KOJIeOATETHHOM JIBH)KCHUH
93 3aryxatomue KkoJjiebaHus. BwIHyXaeHHBIE KOIeOaHMS.
' Pe3onanc
Mexannueckre BONHBL. CBOHCTBA MEXAHUYECKUX BOJIH.
94 [IpononbpHBIE W MOmNEpeyHbIC BONHBL J[JTMHA BOJIHBI U

CKOpOCTh €€ pacnpocTpaHeHuss. MeXaHHMYECKUE BOJIHBI B




TBEPJIOM TeJIe, CEHCMUYECKHIE BOJIHBI

9.5 3Byk. ['pomKkoCTb 1 BbIcOTa 3ByKa. OTpa)keHue 3ByKa
9.6 Nudpas3Byk u yapTpa3Byk
[IpakTrdeckue paboOTHI:
OnpeneneHrie 4acToThl H  TepuoAa  KosieOaHUit
MaTeMaTUYECKOro MasiTHHKA.
OmnpeneneHre 4YacTOThl W TepHoja  KoJIeOaHMA
MPY>KHUHHOTO MasTHHKA
97 HccnenoBanue 3aBUCUMOCTH  TIepHofa  KosieOaHMiA
' MOABEHICHHOTO K HHUTH Tpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TepHofa  KosieOaHMiA
NPY>KMHHOTO MasTHMKAa OT Macchl Tpysa. lIpoBepka
HE3aBUCUMOCTH nepuo/ia KoJICOaHMI rpysa,
MOJIBEIIEHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTH
npyxuHbl. I3mepenne yckopeHusi CBOOOHOTO MaIeHUs
®u3nueckue SBJICHUS B MPUPOJE: BOCIPUATHE 3BYKOB
9.8 KUBOTHBIMH, 3E€MIIETPSCEHHE, CEHCMUYECKHE BOJIHBI,
I[yHaMH, 3XO
99 TexHu4ecKne yCTPOMCTBA: JXOJOT, HCIOJIb30BAHKE

VIIBTPa3BYKa B OBITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTPOMarHUTHOE I0JIe. DJIEKTPOMATHUTHBIE BOJIHBI.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

10.2 [IIxana 3J1IeKTpOMarHUTHBIX BOJIH

10.3 OnexTpoMarHuTHas npupona cera. CKOPOCTh CBeTa.

' BonHoBBIE CBOlICTBA CBETA

[IpakTuyeckue paboTHI:

10.4 N3yueHne CBOWCTB  3JIEKTPOMArHUTHBIX BOJH C
MOMOIIIbI0 MOOUITEHOTO TenedoHa
dusnueckue SBICHUS B TPUPOAE: OHOJOTHYECKOE

10.5 JeficTBHE BUMMOTO, yABTPapHUOIETOBOTO u
PEHTIE€HOBCKOI'O U3JIy4CHUI

10.6 Texnuueckne YCTpOMCTBA: MCII0JIb30BaHUE

QJICKTPOMAruuTHLIX BOJIH AJIA COTOBOM CBSI3H
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CBETOBBIE ABJIEHWA

11.1 JlyueBasa monenb cBera. ICTOUHUKM CBETa
11.2 [IpssMonuHEHOE pacpOCTPaHEHHUE CBETA
113 Otpaxenue ceta. [Imockoe 3epkano. 3aKoH OTpaKEHUs
' cBeTa
114 [Ipenomnenne cBera. 3aKOoH TMPEIIOMIICHUS CBETA.
' [TonHOE BHYTpEeHHEE OTpakeHHE CBETa
11.5 Jlunza. Xog stydeii B TUH3E
116 OnTnueckast cuctema (oToamnmnapara, MUKPOCKONA U
' TeJecKona
117 I'maz xak onrtudeckas cucrema. bin30opykocTs H
‘ JAIIbHO30PKOCTh
118 Paznoxenue Oernoro ceera B ciekTp. OnbiThl HptoTOHA.
' CrnosxeHue CeKTpajabHBIX IIBETOB. J(ucmepcus cBeTa
[IpakTrueckue pabOTHI:
##H#HPar###ccnienoBanue 3aBHCHUMOCTH yriia
OTpaXeHUs CBETOBOTO JIy4ya OT yIJia MaJeHUsl.
###Par###113yueHre  XapakTepUCTHK  HM300pakeHus
npeIMeTa B INIOCKOM 3epKalie.
###Par###lccnenoBanue 3aBUCUMOCTH yriia
IPEJOMJICHUSI CBETOBOIO Jiyya OT YIJla MaJeHusi Ha
119 IPaHULIE «BO3JLYX — CTEKIION.
‘ ###Par###lonyuenne n300pakeHUl C  [MOMOIIBIO
coOuparoriei TMH3bI.
###Par###Onpenenenue  (QOKyCHOTO pacCTOSHHS U
OINITUYECKOH CHIIBI cOOMparoIei JTNH3BI.
#H##Par###OnBITEI 110 Pa3JOKEHUIO O€JIoro CcBeTa B
CHEKTD.
#H##Par###0OnbIThl 110 BOCHPHUATHIO ILIBETA IMPEIMETOB
pU UX HaOIIOAEHUH Yepe3 1IBETOBbIE (PUITBTPHI
®dusnyeckue sABJIeHUs B npupone: 3atmMeHus CoiHia u
11.10 JlyHbI, 1[BETA TEJ, ONTHUYECCKUE SIBICHUS B aTMocdepe
(uBeT HeOa, pedpakius, pagyra, MUPax)
11.11 Texnuueckue YCTPOMCTBA: OUKH, MIEPUCKOII,




¢doroanmnapar, ONTHYECKHE CBETOBO/IbI
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KBAHTOBBIE ABJIEHUA
121 OmnbiTel Pesdepdopna u 1utaneTapHas MOJAETb aTroma.
. Mogaens aroma bopa
129 Hcnyckanne W morioiieHue cBera atoMoM. KBaHTBHI
' JIunenyaTele CIIEKTPBI
12.3 PanmnoaktuBHOCTH. Anb(a, OeTa- 1 raMMa-u3IydeHUs
124 Crtpoenue aromHoro sanpa. Hykinonnas Moxenb
' aToOMHOro siapa. M3oromnsl
s PanuoaxTuBHble npeBpaimienus. llepuon momypacnana
' ATOMHBIX SIJIEP
19,6 Snepuble peakuuu. 3aKOHbI COXpPaHEHUs 3apsiOBOrO U
' MaccOBOT'0 YHCEl
12.7 DHeprus CBI3U aTOMHBIX sAzep. CBsA3b MAacChl U SHEPTUU
128 Peakuun cuntesa u genenus saep. VICTOUHUKU 3HEPTUU
’ CouHiia 1 3B€31
12.9 Snepnas sHepretuka. JleficTBMEe  paJHOaKTUBHBIX
' M3JIYYCHHUI Ha )KUBBIE OPTaHU3MbI
[pakTuyeckue pabOTHI:
HaGmroieHne CIUIOMIHBIX W JUHEHYAThIX CIEKTPOB
1210 U3IIy4EHHUS.
HccnenoBanue TPEKOB: MU3MEPEHHME SHEPTUM YACTHUILIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenne paaroakTuBHOTO GhoHa
®u3nyeckrue SBICHUS B MPUPOJE: E€CTECTBEHHBIM
paanoaKTUBHBIN ¢on, KOCMHYECKHE JIy4H,
12.11 pallMOAKTUBHOE W3JIYYEHHUE MPUPOJHBIX MHUHEPAJIOB,
JICCTBHE PAJMOAKTUBHBIX M3JIy4YEHUH HA OpPraHU3M
YeJI0BeKa
1219 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOIL,

VHJVBUYAJIBHBIN JO3UMETD, Kamepa Bunbscona




INPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUWSI OCHOBHOM OFPA30OBATEJBLHON
HNPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
MPOBEPSIEMOT 0
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM pe3yibTaTaM
0a30BOro0 ypOBHSI OCBOCHHS OCHOBHOI1 00pa3oBaTe/IbLHOI
NPOrpaMMbl OCHOBHOT0 00111ero oopa3oBanus Ha ocHoBe PI'OC

[lonumanue ponmu  GU3MKA B HAYYHOHM  KapTUHE  MHDA;
chopMupoBaHHOCTH 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBSI3H
U [I03HABa€MOCTHU SBJIEHUM NPUPOABI, O POJIU HKCIEPUMEHTa B
¢usuke, o cucreMooOpasyroueil posn GU3MKKM B pa3BUTUU
€CTECTBEHHBIX HayK, TEXHMKHM M TEXHOJOTHWi, 00 3BOJIIOLMHU
bu3HYeCKUX 3HAHWUU M MX POJU B IEJIOCTHOM €CTeCTBEHHOHAYYHOMN
KapTUHE MHpa, O BKIAJ€ POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOILIECCOB OKPYKAIOIIETO

MHpa, pasBUTHC TCXHUKHU U TEXHOJIOT Uit

3HaHMg O BUJAX MaTepuu (BEIIECTBO W TMOJE), O JBHXKEHUU Kak
croco0e CyIIecTBOBaHUSI MaTepUU, 00 aTOMHO-MOJIEKYIISIPHOI TeopuH
CTPOEHHUS BEIIECTBA, O (U3MYECKON CYIIHOCTU SIBICHUUA NPUPOIBI
(MEXaHMYECKUX, TEIUIOBBIX, OJJIEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHUE pa3audaTh sIBJICHUS M0 ONMHUCAHHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIIbITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3NUECKOE SIBICHHUE;
YMEHHE pPacrlio3HaBaTh MPOSIBICHUE U3YUEHHBIX (PU3NICCKUX SBICHUN
B OKpYXaloLIeM MHpe, BBbIIEISAS UX CYIIECTBEHHbIE CBOWCTBA

(mpu3HaAKH)

Bnagenue ocHOBaMH IOHATHMHOIO arrapara M CHMBOJIMYCCKOIO
sA3bIKa (I)I/I3I/IKI/I " HCIIOJIB30BAHUC HX IJIA PCIICHUA y‘Ie6HBIX 3a1aa4,
YMCHHUE XapaKTCpPpU30BaATb CBOMCTBaA TCII, (1)I/I3I/I‘IeCKI/Ie SABJICHUA H

MpoueCChl, HCIIOJIb3YyA (bYHI[aMeHTaJ'IBHBIC N SMITUPHUYICCKUC 3aKOHBI

YMeHue onnucrBaTh HN3YYCHHBIC CBOMCTBA TEII U (1)I/I3I/I‘ICCKI/Ie SABJICHUS,

HCIIOJIb3Ys (1)I/ISI/I‘ICCKI/Ie BCIIMYHUHBI

Bnajgenne ocHOBaMH METOJOB HAydyHOTO TIO3HAHHUS C Yy4ETOM
coOIOAICHUS TpaBWJI 0E30MacHOTO TpyAa: HAONIOJCHHE (PU3HUSCKUX
SIBJICHUM

YMEHHUE CAMOCTOSITENIbHO COOMpPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JJaHHOrO Habopa 00OpynOBaHMs IO MHCTPYKIMH, OIHUCHIBATh XOJ
OTIBITA U 3aIHCHIBAT €T0 PE3YIbTATHI, (POPMYIHPOBATH BHIBOIBI;
NPOBE/ICHUE TPSMBIX ¥ KOCBEHHBIX H3MEPEHHI (PU3MUECKUX BEITUUNH:
YMEHHME IUJIAHUPOBAaTh HW3MEPEHMs, CAMOCTOSITEILHO COOMpATh
AKCIEPUMEHTAJIbHYI0 YCTAaHOBKY II0 HWHCTPYKIUH, BBIYUCIATH
3HAUEHUE BEJIMYMHBl U AHAIM3UPOBATH IOJYYEHHBIE PE3YJIBTaThl C
y4€TOM 3a/1aHHOH MOIPELUIHOCTH PE3YyIbTaTOB U3MEPEHMI;
IIPOBEJICHUE  HECIOKHBIX  OKCIEPUMEHTAIBHBIX  HMCCIIEJOBaHMIA;
CaMOCTOATEJIBHO ~ COOMpaTh HKCHEPUMEHTAIbHYIO YCTaHOBKY H
OPOBOJUTH  HCCIEJOBaHWE 1O  MHCTPYKUUH,  MPEICTABIAThH
HOJy4EeHHbIE 3aBUCUMOCTH (PU3MUYECKUX BEJIUYMH B BHJE TaOIUIl U
rpa()uKoB, yUUTBIBATh OTPELIHOCTH, JIEJIaTh BHIBOJBI 10 PE3ysIbTaTaM

HUCCIICIOBAaHUs

[loHumaHue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MoJenel
(MaTepHuanbHas TOYKa, aOCOJIOTHO TBEPAOE TENO, MOJEIU CTPOCHUS
ra3oB, XHUJAKOCTEH M TBEPABIX TeJ, IUIAHETapHas MOJENb aTroMa,
HYKJIOHHasi MOJEJIb aTOMHOIO $Jipa) U yMEHHME IPUMEHATh MX JIs

00BSICHEHUS (PU3UUECKUX ITPOIIECCOB

YMmeHne oOBSACHATh (PU3MUECKHE MPOIECCHl W CBOMCTBA Tell, B TOM
Yyucieé M B KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBJISATh IPUYUHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOI HAa M3YUYEHHBIE CBOMCTBA (PU3NUECKUX

ABJICHUH, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMmenue pemate pacu€THble 3afaud (Ha Oaze 2 — 3 ypaBHEHHUN),
UCTIONB3Yysl 3aKOHBI W (OpPMYJBI, CBS3BIBAIONINE  (PU3HUUECKUE
BCJIMYMHBI, B 4YAaCTHOCTH, 3allUChIBATb KpAaTKOC YCJIIOBHUC 3aJayu,
BBISABIISITh HEIOCTAIONINE JaHHBIC, BBHIOMPATH 3aKOHBI M (OPMYIIHI,
HEOOXOAUMBIE ISl € PEelICHHUs], UCIIOIb30BaTh CIIPABOYHbIC JaHHbIC,
MPpOBOAUTD paC‘-IéTLI U OHOCHHUBATH PCAIMCTUYHOCTL IIOJIYUCHHOTO
3Ha4YeHUs1 (pU3NYeCKOW BEIMUYUHBI; YMEHHUE OIpPENeNATh Pa3MEepHOCTh

(I)PBPI‘IGCKOI\/’I BCJIIMYHUHEI, HOHy‘ICHHOﬁ IIpU pCHICHUHN 3aJa4r

YMeHne XapaKTepu3OoBaTh IMPUHIUIBI JCUCTBUA TEXHUYECKUX
YCTPOMCTB, B TOM 4HCIE OBITOBBIX NPUOOPOB, M MPOMBINIICHHBIX
TEXHOJIOTHYECKUX TIPOIECCOB MO0 MX OMUCAHUIO, UCTIONB3Ys 3HAHUS O

CBOMCTBAaX (DUBMYECKUX SBICHUHA U HEOOXOAMMBIC (PU3NUECKHE




3aKOHOMEPHOCTHU
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YMeHue WCHoJb30BaTh 3HAHUS O (U3HYECKUX SBICHHAX B
MOBCEHEBHON KM3HM 1 oOecneueHWss OE30MacHOCTH — TNPH
oOpamenn ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
YCTPOMCTBAMHU, COXPAHEHUS 3JI0pPOBbsI U  COONIONEHUS HOPM
HKOJIOTHYECKOTO IMOBEJACHHUS B OKpYXarolled cpene; MOHHUMAaHUE
HEOOXOJMMOCTU TMPUMEHEHHUsS JOCTIKEHUH (PU3MKM M TEXHOJOTHM

U PallMOHAJIIBHOT'O IMTPHUPOJ0ITI0JIb30BaAHUSA

11

OnelT moOMCKa, TpeoOpa3oBaHUs U TMpejAcTaBlieHus HHopManuu
(U3UYECKOTO COJEp)KaHUS C HCIOIb30BaHUEM WH(GOPMAIMOHHO-
KOMMYHUKATHUBHBIX TE€XHOJIOTHI; YMEHHE OLEHUBATH JIOCTOBEPHOCTH
MOJIy4deHHOM WHGOpPMAIMd Ha OCHOBE HWMEIOIIMXCA 3HAHUW |
JIOTIOJIHUTENFHBIX ~ WCTOYHHKOB; YMEHHME  HCIOJb30BaTh  MpH
BBHITIOJTHCHAH YYCOHBIX 3aJaHUi HAYYHO-TIOMYJISIPHYIO JIUTEpPaTypy
(GU3HYECKOTO COMEpIKAHMS, CIPABOYHBIC MATEPHUAIbl, PECYpPChl CETH
WuTepHer; BiajeHue 0a30BBIMH  HAaBBIKAMH  [PEOOpa30OBaHUS
uHpOpMallMd W3 OJHOW 3HAKOBOM CHUCTEMBI B JAPYryi0; YMEHHE
co37aBaTh COOCTBEHHBIC IMHUCHMEHHBIE M YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(1)OpMaI_II/II/I N3 HECCKOJBKHUX UCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBbBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 31eMEHT COAEP:KAHUS
1 MEXAHUWYECKUE SBJIEHMA
. Mexannueckoe JBwkeHHe. MarepuanbHas Touka. Cucrema  OTcuérta.
. OTHOCUTETBHOCTD JIBHIKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe nBHKeHUE. CpenHas ckopocTb. Dopmyna s
1.2 BBIUHCIIEHUS CpEHEN CKOpoCTH: V = S/t
PaBHOMEpHOE TPAMONMHENHOE NBHKEHUE. 3aBUCHMOCTb KOOPJIWHATHI TE€Jla OT
BPEMEHHU B CIy4yae paBHOMEPHOI'O NPSIMOJIMHEWHOTO IBHIKEHUS:
13 x(t)=x,+vt
I'padukyn 3aBUCHUMOCTH OT BPEMEHM [UJISl MPOEKIHH CKOPOCTH, MPOEKIUU
MEePEMEIEeHUs, ITyTH, KOOPAWHATHI MPU PABHOMEPHOM TIPSIMOJIMHEHHOM
JBUKCHUH
3aBUCUMOCTb KOOpPJIMHATBl TeJda OT BPEMEHM B CJIy4ae PaBHOYCKOPEHHOTO
MPSIMOJTUHEHOTO TBUKCHHSI:
2
Sylf)=vp, *i+ay* ;
2
@opmynbl Uil OPOEKUUU NEPEMELIEHUs, MPOEKIUN CKOPOCTH M TPOEKIUH
YCKOPEHUS TIPU PABHOYCKOPEHHOM TMPSMOJIMHEHHOM JIBHKCHUH:
2
1.4 .sx(r)=vﬁx-r+ax-3.
U_\'('f) =Upy T4, 1,
a,(f)=canst,
Ul.‘c: - Ul.'r: zzax‘gr
I'padukn 3aBHCUMOCTH OT BpEMEHH Uil MPOSKIHUU YCKOPEHHS, MPOCKIUU
CKOPOCTH, HPOEKIUU MepeMelleHusl, KOOpAMHATHl MpPH PaBHOYCKOPEHHOM
MPSIMOJIUHEITHOM JIBUKEHUU
CBoOognoe manenune. GopMysbl, OMUCHIBAIOIINE CBOOOJAHOE IMAJCHUE Tea IO
1.5 BEPTUKAIM (ABM)KEHUE Teja BHU3 WM BBEPX OTHOCHUTEIBHO IOBEPXHOCTH

3emsn). I'papuku 3aBUCHMOCTM OT BpPEMEHM JMJIi HNPOEKLUHUH YCKOPEHMS,




MPOEKIIMH CKOPOCTH M KOOPAMHATHI MpU CBOOOAHOM MAJCHUM Tejia IO

BEPTUKAIA

CkopocTh paBHOMEPHOIO JBMJKEHHUS Teja IO OKpyxkHoctu. Hampasnenue
CKOpOCTH.

cDOpMyJ'IEl AJId BBIYUCIICHUSA CKOPOCTH 4YCPEC3 paduyC OKPYXKHOCTU H IHCPUOL

oOpartieHus:
2R
L=
T

LenTpocTpemuTensHoe yckopeHue. HampaBiaeHne UeHTPOCTPEMUTEIBHOTO

16 yckopenusi. Dopmyiia 1151 BBIYUCICHUS] YCKOPEHUS:
2
a. — L
i R
dopmyrna, CBA3BIBAIOIIAS IEPHOJ] M YACTOTY OOpaIieHus:
V= 1
T
Macca. [InotHocTs BemecTBa. @opmyiia i BBIYUCICHUS TTIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas ¢puzudeckas BeanuuHa. CI0KeHHue CUl
1.9 SBnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHUs Tejla U BEKTOpa CUIIbI, IEUCTBYIOIIEH Ha
TENO0
Bzaumoneiictue ten. Tpernit 3akoH HeroToHa:
1.11 Fy y=-Fi
12 Tpenue nMokost U TpeHUe CKONbKeHUs. PopMyIia i BBIUUCICHUS MOJYJISI CUIIbI

TPEHUA CKOJIBXKCHUSA:




FTP=M'N

1.13

Hedopmanust Tema. Yopyrue u Heymnpyrue aegopMmanuu. 3aKkoH yIpyrou
nedopmanuu (3axoH ['yka):

F=k-Al

1.14

BcemupHoe Tarorenue. 3aKoH BCEMUPHOTO TATOTECHHS:

My -1
F=Gg. 1 _2
'L
Cuna TskecTu. Y CKOpeHre CBOOOIHOTO MaICHHUS.
dopmyna 1715l BBIYUCICHUS CHIIBI TSDKECTH BOIM3H noBepxHocTu 3emin: F = mg.
JBuxenue rmianet Bokpyr Conuna. [lepBas kocMudeckasi CKOpPOCTb.

HesecomocTs 1 nneperpysku

1.15

Nmnynbc Tena — BekTopHas pu3nyeckas BeIMYHHA.
D=mi

Nmnynbe cucremsl Teil. U3meHenne umiyibca. MmMiynbse cuiibl

1.16

3aKoH COXPAaHCHUSA UMITYyJIbCA JIJIA 3aMKHyTOI\/'I CHUCTCMBI TCJI:
p=myly +m, U, =const

PeaxTuBHOE JABHOXKCHUC

1.17

Mexannueckas pabota. @opmyra 175l BBIYUCIEHUS paOOThI CHIIBIL:

A=F5cosct

Mexannueckas MOIIHOCTb:

n=4
I

1.18

Kunernueckas u MOTCHUUAJIbHAs DHCPI'Us. cDO]Z)MyJ'Ia JJ11 BBIYMCIICHUA

KUHETHYISCKOM SHCPTIHUU:

H!Uz
Ep ="

Teopema o kuHeTHUeCcKOU d3Heprun. Popmyia s BBIYUCICHNS TOTCHIIMAIBHON




OHEPIruM T€jia, IOAHATOIO

Hax 3eMIIEH:

E,= mgh

Mexanudeckasi SJHEpPIusi:

E=E;.+E P
1.19 3aKOH COXpaHEHHUsI MEXaHWYEeCKOU sHeprun. DopMya JIJisl 3aKOHa COXPAHEHUS
MEXaHUYECKOU SHEPIruu B OTCYTCTBUE CUII TpeHUs: E = const.
[IpeBpalieHre MEXaHUUECKON SHEPTUU TIPU HATTUUUH CUIIbI TPEHUS.
[IpocThie MExaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Prraar. MomeHT cuibl: M - Fl.
VYcnoBue paBHOBECHS phlyara:
M +M, +..=0
1.20
[MonBuxxHsiii 1 HenoABHKHBIN O6510KK. KI1/I mpocThIX MeXaHU3MOB,
n= Aumma
14‘3&1‘1:&‘13
JlaBiienue TBEpIOrO TEIIA.
dopMyna 715 BBIYUCICHUS 1aBJICHUs TBEPIOTO Tena:
F
pP= G
101 JlaBnenue ra3za. ATMocdepHOe 1aBlICHHE.
. I'mapocTtaTuyeckoe 1aBieHUE BHYTPHU KUJIKOCTH.
dopmyna 151 BBIYMCICHUS JaBJICHUS BHYTPHU KUIKOCTH:
P=pgh+pp,
1.22 3axoH Ilackans. I'mapaBnudeckuii npecc
3akoH Apxumena. Popmyna IS ONPEACICHUS BBITAJKUBAIOIIEH CHJIBI,
JICUCTBYIONIEN HA TEJIO, MOTPYKEHHOE B )KUAKOCTh WIIH Ia3:
1.23

Fap =PEV

Ycnosue nnaBanus Tena. [Inapanue CYAOB 1 BO3AYXOILJIaBaAHUEC




1.24

Mexanndyeckue KojebaHusl. AMIUIMTY[a, TEpUOJ M YacToTa KoJeOaHUH.

®dopmyiia, CBA3BIBAIOLIAS YACTOTY U IEPUOJ KOJIEOaHHUI:

1.25

Marematuueckuidi W TPYKUHHBIA MasATHUKH. lIpeBpamieHue sHepruv mpu

KoJ1e0aTeIbHOM JABHMXCHHUHU

1.26

3aryxatomue konaebanus. Berayxxaennsie koneOanus. Pezonanc

1.27

MexaHU4eCKHe BOJIHEL HpOIlOJII:HI:IG N TOIICPCUHBIC BOJIHBI. I[JH/IHa BOJIHBI U

CKOPOCTh PACIPOCTPAHCHUS BOJIHBI:

b=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha TpaHUIIE

nByX cpell. H(ppa3ByK U yabTpa3ByK

1.29

Ilpakmuueckue pabomol

W3mepenue cpenHel IUIOTHOCTH BEIIECTBA; APXHMEIOBOM CHIIBL, >KECTKOCTH
IPYXUHBL; KO3((UIMEHTAa TPEHUS CKOJIBXKEHMS; paOOThl CHUJIbI TPEHUS, CUIIbI
YIPYIOCTH; CpeJHEeH CKOPOCTH JBMXKEHHUS OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHusi Opycka Mpu JBHKEHHM MO HAKIOHHOW TIJIOCKOCTH; YacTOThl M
nepuofa KojeOaHWH MaTeMaTH4YeCKOro MasTHMKA; 4YacTOThl M Hepuojaa
Koj1e0aHUl MPYKUHHOIO MasTHUKA; MOMEHTAa CHWJIbI, IEWCTBYIOIIEr0 Ha pblyar;
paboThl CUJIBl YHOPYIOCTHM NpU HOABEME TIpy3a C MOMOILBIO HENOABHKHOIO
O510Ka; pabOTHI CUJIBI YIPYTOCTH TP MOABEME Ipy3a C MOMOMIBIO MOJIBUKHOTO
61oka.

HccnenoBanne 3aBHCHUMOCTH apXHMEJOBOM CHJIBI OT 00BbEMa MOrpYKEHHON
YacTH TeJa U OT IUIOTHOCTH KUAKOCTU; HE3aBUCHUMOCTH BBITAJIKUBAIOLIEH CHIIBI
OT MaccChl TeJa; CUJIbl TPEHUSI CKOJILKEHHS OT CHIIBI HOPMAJIbHOTIO JaBJICHUS U OT
poJa MOBEPXHOCTH; CWIBI YIIPYTOCTH, BO3HUKAIOIIEH B MPYXKHUHE, OT CTEIECHU
nepopMalnu MpYKUHBL;, YCKOPEHUs] OpycKa OT yrjla HaKJIOHA HaIpPaBISIOLICH;
nepuosia (4acToThl) KojeOaHUM HUTSHOTO MasATHUKA OT JJIMHBI HUTH; MEPHOAA
Kosle0aHUH NMPYXKMHHOTO MAsTHHUKA OT MAacChl Ipy3a U JKECTKOCTH NPY>KUHBI;
HCCJIeIOBaHNE HE3aBUCUMOCTH IEpHoJia KoJieOaHU HUTSHOTO MasTHHKA OT

Macchl Tpy3a. [IpoBepka ycmoBusi paBHOBECHSI pbldara

1.30

Qusuueckue sA6neHus 6 npupode: TPUMEPbl ABWKEHHS C pa3IMYHBIMU
CKOPOCTSIMU B )KUBOM U HEKUBOU IPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U

TCXHUKC, MNPWIHMBBI W OTJIHBBI, ABHUXCHUC TIIJIAHCT CosHeyHOM CHUCTCMBI,




PEaKTUBHOE BW)KEHME JKUBBIX OPIaHU3MOB, PblYarv B TEJI€ YEJIOBEKA, BIIMSIHUE
aTMOC(EpHOTO JaBJCHUS HA JKUBOW OpraHW3M, IUIaBaHWE PbIO, BOCIIPHUITHE

3BYKOB JKXUBOTHBIMHU, 3€MJICTPACCHUC, celicMUYeCcKue BOJIHBI, IYHAMH, 3XO

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTP, HAATYHUKU IIOJIOKCHHA, PACCTOAHUA U
YCKOPCHUSA, AUHAMOMCTpP, I[MOAIIHWIIHWUKH, PAKETbI, pbIyar, MOJBIKHBIA U

HCHOHBH)KHBIﬁ 6HOKI/I, HAKJIOHHAA IJIOCKOCTb, MPOCTHIC MCXAaHHU3MbI B 6LITy,

131 COOOIIAOIINECS] COCYMBI, YCTPOWCTBO BOJOMPOBOJA, THAPABIMYECKHUN Mpecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, MOPUIHEBOW HACOC, apeoMeTp, 3XOJOT,
WCIIOJIb30BaHUE yIbTPa3ByKa B ObITY U TEXHUKE

2 TEITUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJIIPHO-KMHETHUYECKOW TEOPUU  CTPOEHHUS

2.1 BemiecTBa. Mojenu TBEPAOTO, KHUAKOTO M ra3000pa3HOr0 COCTOSTHHUM BEIEeCTBa.
Kpucranmuaeckue u amopdHbie Tena

55 JBrxenue wyactul BemiectBa. CBSI3b  CKOPOCTH  JABMKEHHUS YacTHI[ C

' Temrneparypoil. bpoyHoBckoe aBmxenue, 1uddy3us

2.3 CmaunBaHUE U KallWUISIPHBIE SIBJICHUS

2.4 TennoBoe pacuIMpeHne U cKaTue

2.5 TennoBoe paBHOBecHE

o6 Buytpennsis sueprus. PaGora u Teruiomepenada Kak CrocoObl H3MEHEHHsS

. BHYTPEHHEHN DHEPrun

2.7 Bunp! Teruionepeaaun: TemIONpOBOIHOCTh, KOHBEKIINS, U3TYYCHUE
HarpeBanue u oxnaxaenue ten. KoaumdecTBO  TEIUIOTHL. Y AelibHAs
TEIUIOEMKOCTb:

2.8
O=cm(t,~t)
3aKOH COXpAaHEHMsI PHEPruu B TEIUIOBBIX MPOIECCaX. YPaBHEHUE TEIJIOBOTO
OanaHca:

2.9

O +0, +..=0
HUcnapenne u koHzaeHcauus. V3MeHeHHE BHYTPEHHEH SHEpPrud B Mpolecce
510 ucnapeHus W KoHjaeHcauuu. KwumneHue KUAKOCTH. VYAenbHas TeIioTa
' napooOpazoBanus: L = Q/m
2.11 Bnaxxnocts Bo3myxa




2.12

[InaBnenne wu kpuctasuzanus. V3MeHeHWe BHYTPEHHEH HHEpPruu IMpH

IUTAaBJICHUU U KpUCTAJIJIM3allH. YI[eJ'II)HaSI TCIJIOTA IIJIaBJICHUA !

0

m

2.13

BryTpeHHss dHEeprus cropaHus TOIUIMBA. Y I€JIbHAs TEIUIOTa CTOPaHUs TOILINBA:
q=0Q/m

2.14

[Ipunuumns! pabotel TeroBbix asurareneit. KITJ{ teriosoro asurarens

2.15

Ilpakmuyeckue pabomwl

N3mepenne yaenbHOW TEIIIOEMKOCTH METAJUIMYECKOr0 LMIMHIPA; KOJIMYECTBA
TEIUIOTHI, TOMYYEHHOTO BOJOW KOMHATHOW TeMIepaTypbl (QUKCHPOBAHHOMN
Macchl, B KOTOPYIO OIyIIEH HarpeTbli IWINHAP; KOJMWYECTBA TEIUIOTHI,
OTJQHHOTO HAarpeThiM LMIMHAPOM, IOCJE OINyCKaHWs €ro B BOAY KOMHATHOW
TEMIIEPATypbl; OTHOCUTEIBHOM BIIAXKHOCTU BO3JyXa; VYJEIbHON TEIJIOTHI
maaBiaeHus JpAa. McecnegoBaHue UM3MEHEHMsI TeMIEpaTypbl BOJBI  MPH
Pa3IUYHBIX YCJIOBHUAX; SIBICHUS TEIUIOOOMEHa MpPHU CMEIIMBAHUU XOJIOJAHON U

ropsiueil Bojbl; Iporecca UcrapeHus

2.16

Qusuueckue s61eHUsA 6 npupooe: TIOBEPXHOCTHOE HATSKEHHE U KalMUIIPHbIC
SIBIIGHUSL B NPUPOJE, KpUCTAUIBl B mpupoze, usnyuenue ColnHla, 3aMep3aHue

BOJIOEMOB, MOPCKHUE OpU3bl; 00pa30oBaHUE POCHI, TYMaHa, HHEs, CHETa

2.17

Texnuyeckue ycmpoticmea: KalWUIAPbl, IPUMEPbl UCIOJIb30BaHUS KPUCTAIJIOB,
KUIKOCTHBIM TEPMOMETp, AATUYUK TEMIEPATyphl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUI'POMETPBI, ICUXPOMETP, MapoBasi TypOHHA, IBUTATENb BHYTPEHHETO

CrOpaHHus

OJIEKTPOMATI'HUTHBLIE ABJIEHUA

3.1

DuiekTpu3anusd Teil. [[Ba Buja aJeKTpuYecKuX 3apsioB

3.2

BsaumopeiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

33

3aKoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaaa

34

Onexrpuueckoe mnose. Hanpsx€HHOCTh dsnekTpudeckoro mnoss. [lpuHumn

CYIMEPIIO3UIINH JIEKTPUUYECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

3.6

Hocutenu QJICKTPHUUYCCKUX 3apsaa0B. HeﬁCTBI/IC QJICKTPHUYCCKOIo II0JIs1 Ha

QJICKTPHUUYCCKUC 3apAAbI. HpOBOI[HI/IKI/I U JUSJICKTPHUKH

[TocTosiHHBINM AIEKTPUYECKHUI TOK. JlefcTBUs anekTprudeckoro Toka. Cuia Toka.




Hanpsixenue.
I=q/t,U=A/

SHGKTPI/I‘{@CKOC COIIPOTUBJICHHC. YaensHOE SJICKTPHUYICCKOC COIIPOTUBIICHUC!

3.7 R = pl/S
18 3akon OMa ju1s yuacTka aekTpudeckoit uenu: I = U/R
[locnenoBarenbHOE COEIMHEHUE TPOBOIHUKOB!
I =1, U=U,+U,: R=R, +R,
1 1 2 1 2
3.9 [lapannenbHOE COeIMHEHNE POBOJHUKOB PABHOTO CONPOTUBICHUS:
U=U;I=1+I;R=2.
2 2 7
CwmenranHble COSTMHEHUS TTPOBOTHUKOB
3.10 Pabota u MomHOCTE A5ekTpudeckoro Toka. A = Ult, P = Ul
3akoH /oy — Jlenna:
3.11 O=I"R-t
310 OneiT Opcrena. MarHuTHOe TMOJIe TPSIMOTO TMPOBOJHUKA € TOKOM. JIMHUM
MarHUTHON MHIYKIIUU
313 MarnuTHOoe 10J€ TMOCTOSIHHOTO MarHurta. B3aumonaeicTBHE MOCTOSHHBIX
MarHuToB
3.14 JlelicTBME MAarHUTHOTO T0JIS1 HA IPOBOJAHUK C TOKOM
3.15 OnbiTel @apajnes. SABneHue 3yeKTpoMarauTHON nHAYKIMK. [IpaBuio Jlenna
Ipaxmuueckue pabomul
W3mepenne  3M€KTPUUECKOTO  COMPOTHUBIEHUS  PE3UCTOpPa;  MOUIHOCTH
ANEKTPUYECKOTO TOKA; pabOThI AJIEKTPUUECKOTO TOKA.
3.16 HccnenoBanue 3aBUCUMOCTH CWJIBI TOKAa, BO3HMKAIOIIETO B IPOBOJHHUKE

(pe3ucTopsbl, TaMIIOYKa), OT HAMPSHKEHUS HA KOHIAX MPOBOJIHMKA; 3aBUCUMOCTH
CONPOTUBIIEHUS OT JJIMHBI TPOBOJHUKA, IJIOMIAMA €r0 MOMEPEYHOr0 CEUYCHUS U

YACIBbHOTO COIIPOTUBJICHUS.




[IpoBepka mpaBuia JUisl ANEKTPUUECKOr0 HANPSDKEHUS MPU MOCIEI0BATEIbHOM
COCIMHEHUU TPOBOJHHUKOB; TMpaBWIA I CHJIBI DJIEKTPUYECKOTO0 TOKa TMpHU

napajijieIbHOM COEAMHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue a61eHUs 6 Npupode: SICKTPUUECKUE SBICHHS B aTMocdepe,

3.17 ANEKTPUYECTBO KHUBBIX OPTaHU3MOB, MATHUTHOE ToJIe 3eMId, Apei( MOI0COB,
POJIb MATHUTHOTO TOJISI IJ1s "KU3HU Ha 3emiie, MOJISIPHOE CUSIHUE
Texnuyeckue ycmpoticmea.: SJACKTPOCKOI, aMIEpMETp, BOJBTMETP, pPeocTar,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  SJICKTPOOCBETUTEIbHBIE  MPHUOOPHI,
3.18 HarpeBaTeIbHBIC AIEKTPOTPUOOPHI (mpumepsr), AJIEKTPUUYCCKHE
MpeIOXpaHUTENH, DSJIEKTPOMArHUT, JJIEKTPOJBUraTellb MOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOI'O TOKa
3.19 DnekTpoMarHuTHbie BoJHBL. [1Ikana smekTpoMarHuTHEIX BOJTH
3.20 JlygeBas monensb ceta. [IpsaMonnHeliHoe pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxxeHus cBeTa. [lnockoe 3epkano
3.22 IIpenomiienune cBeTa. 3aKOH NPENOMIICHHSI CBETA
3.23 Jucnepcus cera
324 JIunza. Xoxa nydeid B nuH3e. POKYCHOE paccTOSIHUE JUH3BI. OnThyeckas cuiia
' mun3el: D = 1/F
3.25 I'ma3 kak ontuyeckas cucrema. OnTuueckue mprudopbI
Ipakmuyeckue pabomol
###Par##l3MepeHre ONTHYECKONH CHIIBI COOWparomei IUH3bI; (OKYCHOTO
paccTosiHUs cOOMpAroIIei TUH3EI (TI0 CBOMCTBY PaBEHCTBA pa3MEpOB MPEAMETA U
M300paKeHus, KOrja MpeaMeT pPacloioKeH B JBOMHOM (oKyce), moka3zarems
3.26 MPETOMJICHHUSI CTEKJIA.
###PartH#lccnenoBanue CBOMCTBAa M300paKEHHUS, MOJTYYECHHOTO C ITOMOIIBIO
coOuparomieil JIUH3bI;, W3MEHEHHUs (POKYCHOTO PACCTOSIHHSI JBYX CII0)KEHHBIX
JIUH3; 3aBUCUMOCTU yrja NpPeOMJICHUS CBETOBOTO Jiydya OT yIyia MaJeHusl Ha
IPaHULIE «BO3JIYX — CTEKIIO»
327 Qusuyeckue aeneHus 6 npupoode: 3atMenus Connua u JlyHbl, 1BeTa Te,
' OTITHYECKHE SIBICHUS B atMocepe (1iBeT HeOa, pedpakuus, paayra, MUPax)
308 Texnuyeckue ycmpoticmeéa: OYKH, TIEPHUCKOI, QoToamnmapaT, ONTHYECKUE
. CBETOBOJIbI
4 KBAHTOBEGLIE ABJIEHUA
4.1 PannoaktuBHOCTH. Anb(a-, 6era-, ramma-u3nydenus. Peakuuu anbda-u Oera-




pacmnaaa

4.2 OmnsiTel Pesepdopaa mo paccesnuto anbpa-gactui. [lnanerapaas Mmoaens aToma

43 CoctaB atoMHOro siipa. M3oTomnsl

4.4 Ilepuon nonypacnana aTOMHBIX SAEP

4.5 SAnepHble peakyy. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MACCOBOTO YHCET
Qusuueckue A6neHUs 6 npupode. €CTECTBEHHbIM pPaJUOAaKTUBHBIA (HOH,

4.6 KOCMHMUYECKHE JIydM, pPaJUOAKTUBHOE U3IY4YE€HUE MPUPOJHBIX MHMHEPAJIOB,
NENCTBUE PAANOAKTUBHBIX H3JIy4€HUN HA OPraHU3M YeJI0BEKA

47 Texnuueckue ycmpoucmea: CIEKTPOCKOI, HHIUBHUYaIbHbII 03UMETpP, Kamepa

BI/IJ'II)COHa, AACPHAasA SOHEPTCTUKA




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

1 ®dusuka. 7,8,9 xknacc. YueOnuk (aBtop A. B. Ilepsimkun)- M.:poda, 2024

2.CoopHuk 3aaa4 no gusuke 7-9 xknace (B. W. Jlykamuk) nocodue ams

obmieo0pazoBarenbHbIX yupexaenuit —M.: [Ipocsemienue, 2014r

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

1.

2.

*

A. B. Ileppiuikun, E. M. I'yrauk. [Iporpamma no ¢usuke aast OCHOBHON HIKOJBL. 7-9
KJaccol., Jpoda, 2012

®dwusuka. 7,8,9 kinacc. Yueonuk (aBrop A. B. Ilepreimikun, E.M. I'ytHuk), dpoda,
2024

®dwusuka. Metoanueckoe nocodue. 7-9 knace (aBropsl E. M. I'ytauk, E. B.
Pribaxosa), Ipoda, 2012

®wusuka. Tectol. 7,8,9 kinace (aBTopsl H. K. Xannanos, T. A. Xannanosa), poda,
2012

COopnuk 3anay no ¢usuke 7-9 knacc (B. W. Jlykammk) nocodue amns
o0meoOpazoBaTeNbHBIX yupexkaenuin —M.: [Ipoceemenne, 2014r.

Camocrostensuble 1 KOHTposbHbIE padoTel (JI. A. Kupuk) — M. Unekca, 2012.
®dwusuka : Jumaktuaeckue marepuansl 1 7,8,9 knacca (E. A. Mapon) — M. : [Ipoda,
2013.

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChHI CETU

HUHTEPHET

http://school-collection.edu.ru

http://www.fizika.ru

http://www.e-science.ru/physic
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