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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe Ha YPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TOJOKCHHM M TpeOOBAaHWUU K pe3ysbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTEIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a takxke ¢ yuérom denepaibHON pabouei MporpaMMbl BOCIIUTAHUS U
Konnenuuu npenonaBanus yueoHoro npeamera «duzukay.

Conmepxanue mporpaMmbl 10 (U3MKE HAmpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOH TIpaMOTHOCTH OOYYAIOMIMXCS W OpPraHU3ALMI0 H3YYECHHS
bu3MKu Ha JEeATeTbHOCTHOM OCHOBE. B mporpamme mo (usuke y4uUTHIBAIOTCS
BO3MOXXHOCTH Yy4eOHOro mpeamera B peanusanuu Tpedoanuit ®I'OC OO0 x
TUTAHUPYEMBIM JIMYHOCTHBIM ¥ METANpPEAMETHBIM PE3yabTaTaM O0yUCHUs, a TAKKE
MEXIIPEMETHBIC CBSI3M €CTECTBEHHOHAYUYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHusI.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeeneHrne yaeOHOro Marepurania
1o rojam o0y4eHus (1o Kjiaccam), MpeasiaraeT MPUMEPHYIO MOCIeI0BATEIbHOCTD
U3Y4YEHHUS] T€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHS MPEAMETHOrO COJIEpKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yJarOIINXCA.

[Iporpamma 1o ¢usnke paszpaboTaHa ¢ IEIbI0 OKAa3aHUS METOJUYCCKOMN
NOMOLIY YYUTEIIO B CO3JaHUU paboYeil mporpaMMbl IO Y4EOHOMY MPEIMETY.

®du3zrKa sBIAETCS CUCTEMOOOPA3YIOLIUM Il €CTECTBEHHOHAYYHBIX YUEOHBIX
PEeIMETOB, MOCKOJbKY (U3nyecKue 3aKOHBbI JIEKAaT B OCHOBE MIPOIECCOB U
SBJICHUM, W3y4aeMbIX XWMHEH, OWOJIIOTHEH, acTpOHOMUEH © (PU3UUECKOU
reorpadueii, BHOCUT BKJaJ B E€CTECTBEHHOHAYyUYHYIO KapTUHY MU,
npenocTaBisieT HaubOosee sCHble O00pa3lpl MNPUMEHEHHUS HaydHOro METoJa
MO3HAHUS, TO €CTh CI1OC00a MOYYEHHS JOCTOBEPHBIX 3HAHUM O MUPE.

OpnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOro OOpa30BaHHUS B CTPYKTYpE OOIIEro
o0pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHOHAYYHOW TPAMOTHOCTU U
UHTEpeca K HayKe y 00yJarouuxcsl.

N3yyenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONaracT OBJIAJCHHE
CIEAYIONIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSCHSATDH SIBJICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIICIOBAHUS;

e UHTEPOPETHUPOBATH  JIaHHBIE U HUCIOJb30BaTh  HAy4dHbIC
JI0KA3aTeIbCTBA JIJIsl IOJTYYE€HUS BHIBOJIOB.

Hemn wusyueHus ¢GU3MKK HA YpPOBHE OCHOBHOIO 00IIero o0pa3oBaHUs
omnpeznenensl B Konmenmuu mnpenonaBaHusi ydeOHoro mpenmera «duszuka» B
oOpa3oBaTenbHBIX oOpraHu3zauusax Poccuiickoit ®enepauuu, peanu3yoOIUX
OCHOBHBIE  00111€00pa3oBaTebHbIE MPOrPAMMBI, YTBEPKIEHHON  pEHICHHEM



Komnernn MunucrepcrBa npocseiienus Poccuiickoit ®deneparuu (poTokosa ot 3
nexabps 2019 r. Ne [1IK4BH).
Henu nzyyeHus: pu3nKu:

NpUOOpETeHHEe WHTEpeca U CTPEMJICHHS OOYyYarolmuxcsi K HaydHOMY
U3YYCHHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPENICTABICHU O HAYYHOM METO/IE MO3HAHUS U (OPMUPOBAHHE
MCCJIEIOBATEIHCKOT'0 OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMupoBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yiabTara H3y4eHUs
OCHOB CTPOCHHMSI MaTepuu U (hyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH,
dbopMupoOBaHHE TPEACTABICHUNA O PONM (U3UKH IS Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  TMpPEACTaBICHUHA O  BO3MOXHBIX  cepax  Oyayuuen
npo¢eCCUOHANILHON JIESITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
JabHENIIIeMy 00yUEHHUIO B TOM HaIpaBIICHUU.

JlocTikeHnue STUX Tenell mporpamMmbl 10 (U3MKE HAa YPOBHE OCHOBHOTO
o0111ero o0pa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]a4:

npuoOpeTeHre 3HAHUM O JIUCKPETHOM CTPOCHHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSX

MpuoOpETeHNE YMEHUI ONMKUCHIBATh U OOBACHITH (DU3UYECKUE SBJICHUS C
UCII0JIb30BaHUEM TMOJTYUYCHHBIX 3HAHUM;

OCBOEHUE METOJOB pEIICHHS NPOCTEUIINX PacyETHBIX 3aJad ¢
UCII0JIb30BaHUEM buznuecKux MOJIeTIEH, TBOPYECKUX u
MIPAKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HaAOI0aTh MPUPOIHBIEC SBJICHUS U BBITIOJIHATH OMNBITHI,
nabopaTopHble  pa0OThl U OKCIEPUMEHTAIbHBIE HUCCIEAOBAHUS  C
UCII0JIb30BaHUEM U3MEPUTEIbHBIX TPUOOPOB;

OCBOEHUE MPUEMOB paboThl ¢ MHpOpMaluend (PU3NUEeCKOro Coaep:KaHus,
BKJIIOYAsi THPOPMALIUIO O COBPEMEHHBIX JOCTHUXKEHUSAX (U3UKHU, aHAIIU3 U
KPUTHUYECKOE OlICHUBaHNE NH(POPMAIIHH;

3HAKOMCTBO €O cepamu npodeccuoHaIbHON AEeSTEIbHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMCHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUAX (HU3UUECKON HAYKH.

Ha wu3yuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpasoBaHus oTBoauTcs 238 4acoB: B 7 Kiacce — 68 4yacoB (2 yaca B HefIeN0), B 8
Kjacce — 68 yacoB (2 vaca B Hezenwo), B 9 kiacce — 102 gaca (3 4aca B HEIEto).

[Ipennaraemsiii B mporpaMMe mno (u3HuKe nepedeHsb JabopaTopHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENbHBIN XapaKTep, YIUTENb JeaeT BIOOP MPOBEACHHUS



7a00paToOpHBIX pPabOT M ONBITOB C YYETOM HHIMBUIYAIBHBIX OCOOEHHOCTEU
oOy4Jaromuxcs, CINMCcKa SKCIEPUMEHTAJIbHBIX 3aJaHUi, MpeiaraéMblX B pamMKax
OCHOBHOI'0 FOCYapCTBEHHOT'0 3K3aM€eHa 10 (U3HKE.



COJEPXXAHME OBYUYEHUA
7 KIIACC

Pa3znesn 1. ®u3uka u e€ posib B MO3HAHUM OKPYIKAIOIIEro Mupa.

®usuka — Hayka o npupoxe. fBnenus npuponsl. dusnueckue sBICHUA:
MEXaHUYECKUE, TEIIOBBIC, DJIEKTPUYECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIE.

®uznyeckue BeNMUMHBL. M3MmepeHue Quanyeckux BeauduH. Puznyeckue
npuOopsl. [Torpemnocts n3mMepennit. MexayHapoaHasi cucTemMa eIMHULI.

Kak ¢usuka u Jpyrue ecTecTBEHHble HAayKd HW3Y4arOT MPUPOLY.
EcTtecTBeHHOHay4YHBI METOJ] MO3HAHUA: HAOJNIOJIEHUE, IMOCTAHOBKA HAYYHOI'O
BOIPOCA, BBIJIBUJKEHHUE THIIOTE3, SIKCIIEPUMEHT MO MPOBEPKE TMIOTE3, OOBICHEHHE
HabmrogaemMoro siBneHus. Onucanue GU3NIECKUX SIBICHUN C TOMOILBIO MOZEIEH.

Jemoncmpayuu.
1. MexaHuyeckue, TEIUIOBBIE, JJICKTPUYECKHE, MArHUTHBIE, CBETOBBIC
SIBJICHUS.

2. @uznueckue MpuOOPHI U MPOIEAypa MPSAMBIX U3MEPEHUN aHAJIIOTOBBIM U
I (POBBIM MPUOOPOM.

Jlabopamopnwie padbomost u onvimet.

1. OmnpepeneHue UEHbI ASICHUS KAl U3MEPUTEIHHOTO Tpudopa.

2. HW3mepenue pacCTOAHUN.

3. M3Mepenue o0bEMa )XUAKOCTH U TBEPJOTO TEA.

4. OmnpeneneHue pa3MepoB MaJIbIX TEll.

5. W3mepenue TeMmreparypbl HpH TOMOIIM >KHIKOCTHOTO TEpMOMETpa H
JlaTYUKa TEMIIEPATYPHI.

6. IIpoBeaeHue uccienoBaHUsl MO MPOBEPKE TMIOTE3bI: JaJbHOCTh MOJIETA
nIapyKa, MyIMEeHHOTO TOPU30HTAILHO, TEM OOJIbIIIe, YeM OOJIbIIEe BHICOTA
mycKa.

Pasznea 2. IlepBoHayasibHbIE CBe/IeHHSI 0 CTPOCHHUH BellecTBA.

CtpoeHue BellecTBa: aTOMbl M MOJEKYJbI, HX pa3mepbl. OIMbITHI,

JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA.

JIBmkeHue yactuil BemiectBa. CBSA3b CKOPOCTH ABWKEHUA YACTHUI[ C
TeMrieparypoil. bpoyHoBckoe nBwkenue, auddysus. BzanMmonelicTBue YacTuil
BEIIECTBA: MPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHHUE Ta30B, JKUJKOCTEH U TBEPIBIX
(KpuCTaUIMYEeCKUX) Teld. B3auMOCBSI3b MEXKIYy CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSX M MX aTOMHOMOJICKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIbI.

Jemoncmpauuu.

1. HaGmronenne OpOyHOBCKOT'O BUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmionenue — siBIeHUN,  OOBSACHSIOUIUXCA  NPUTSDKEHUEM WM
OTTAJIKMBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnwie padbomosl u onvimot.

1. Ouenka pAuamMeTrpa aTroMa METOJIOM PSAOB (C  HCIOJIb30BaHUEM

dotorpaduii).

2. OnbITHI N0 HAOIIOACHHUIO TEIUIOBOI'O PACIIMPEHHUS ra30B.

3. OnbITHI 1O OOHAPYKEHHIO AEUCTBUS CHIJT MOJIEKYJISIPHOT'O MPUTSIKEHUS.

Paznea 3. /IBuikeHune U B3auMo/ieiicTBHeE TeJl.

MexaHuueckoe JBH)XKeHUE. PaBHOMEpHOE M HEpaBHOMEPHOE JBIKCHHE.
Cxopoctb. CpellHsAsI CKOPOCTh MPH HEPAaBHOMEPHOM JABWKEHHUH. Pacuér mytu u
BPEMEHHU JIBUOKEHUSL.

SBnenue wHepuuu. 3aKOH HMHEpUUH. B3auMoaeincTBHe Ten Kak MpUYMHA
W3MEHEHUSI CKOPOCTH [IBMDKEHHUs Tel. Macca kak Mepa HHEPTHOCTH TeJa.
[ImotHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B E€IUHUIIE
00BEMa BeIecTRa.

Cwiia Kak xapakTepuCTHKa B3auMoAeuCcTBHs Tell. Cuiia ynpyroctd M 3aKOH
I'yka. M3mepenune cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBJICHUE TATOTCHHS M CHUJIa
TsokecTd. Cuia TsKeCTH Ha Apyrux iaHerax. Bec tena. HeBecomocts. Cnoxxenue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMod. PaBHojelcTByromas cuia. Cuna TpeHwusl.
TpeHue CKOJIbKEeHUs U TPEHHUE TTOKO0s. TpeHue B MpUpojie U TEXHUKE.

Jlemoncmpayuu.

HaGmronenne MmexaHnueckoro JBUKEHUS Tea.

N3MepeHue ckopocTy MPSMOJIMHEMHOTO IBUKEHUS.

Habmronenue sineHust HHEPIIUY.

HalGntonenue n3aMeHeHust CKOpoCTH TPpU B3aUMO/ICHCTBUU TEll.

CpaBHeHuHe Macc Mo B3aUMOJIEUCTBUIO TEIL.

CiioxeHune cuil, HallpaBJICHHBIX 110 OJTHOW MPSMOM.

Jlabopamopnuie padbomost u onvimel.

1. OmnpeneneHue CKOPOCTU PaBHOMEPHOI'O JIBMXKEHUS (IIapvKa B JKHIIKOCTH,
MOJIETTH DJIEKTPUUECKOT0 aBTOMOOMIIS M TaK Jiajiee).

2. OmnpeneneHue CpeaHEN CKOPOCTH CKONBXKEHHS OpycKka WM IIapuKa o
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TENA.

4. OmBITHI, JEMOHCTPHUPYIOIIUE 3aBUCUMOCThH pacTsbkeHus (nedopmarun)
NPY>KUHBI OT TPUIOKEHHOU CHUJIBI.

AU

5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHUS CKOJIBKEHHUS OT
BEca Teja U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.
Pasznen 4. JlaBjienne TBEPABIX TeJl, dKMIKOCTEl U ra3oB.



JaBnenne. CrnocoObl YMEHbBILIEHUSI U YBEIMYEHUS AaBieHus. JlaBiieHue rasa.
3aBUCUMOCTh JaBJE€HUS ra3za OT 00béma, Temmeparypbl. l[lepegada naBneHus
TBEPABIMU TEJIAMM, KXUAKOCTAMM W ra3amu. 3akoH llackans. [IHeBMaTrnueckue
MallliHbl. 3aBUCUMOCTb JaBJICHHS >KUJIKOCTH OT TIiayOuHbl. ['mapocrarnyeckuil
napajgokc. Coobmaromiecst cocyasl. ['uapaBinueckue MeXaHu3Mbl.

Atmocdepa 3emnin u armocepHoe aamieHue. [IpuuuHbl CylecTBOBaHUS
BO3aylIHON 00omouku 3emin. OmnbiT Toppuuernu. M3mepenue aTtmocdepHOro
JaBJICHUs. 3aBUCUMOCTb aTMOC(HEPHOro JaBJIE€HUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpuGops! 175 3MepeHus aTMOC()EepHOTo TaBICHHUS.

JlelicTBrE )KUAKOCTU U ra3a Ha MOIPYyKEHHOE B HUX TeNO. BrITankusaromias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBHCHMOCTbH JABJIEHUS ra3a OT TEMIIEPATYPHI.

[lepenaua naBiaeHUs KUAKOCTHIO U TA30M.

CooO1aromiuecs cocy/ibl.

I'mapaBnuyueckuit mpecc.

[IposiBnenue necTBUg aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKMBAIOUIEH CHUJIBI OT 00bEMa MOrpyKEHHOM YacTh
T€Ja U IUIOTHOCTH JKUJKOCTH.

PaBeHCTBO BBITANIKHUBAIOIIEN CHIIBI BECY BBITCCHEHHOW KUIKOCTH.
VYcnoBue 1uiaBaHus TeEN: IJIABAHUE WK MOTPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHOIIEHUS IJIOTHOCTEMN TeNa U )KUIKOCTH.

Jlabopamopnwie padbomost u onvimot.

1. HccnenoBaHue 3aBUCMMOCTHU Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOU B
XKUJKOCTh YaCTH TEJA.

2. OmpeneneHue  BHITAJKHUBAKOIICH  CUIbl, JEHUCTBYIOIIEH Ha  TEJO,
MOTPYKEHHOE B )KUIAKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIBI, JEHCTBYIOIIEH HA TEJIO
B J)KUJKOCTH, OT MaccChl TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBUCUMOCTH BBITAJKUBAOIIEH  CHIIBI,
JCUCTBYIOIIIEH HA TEJIO B IKUAKOCTH, OT OOBEMA NOTPYKEHHON B
XKUJKOCTb YaCTH TeJIa U OT INIOTHOCTH KUJKOCTH.

5. KoHcTpynpoBanue apeomerpa WM KOHCTPYUPOBAHUE JIOAKU H
ornpeieNIeHne €€ rpy30n0abEMHOCTH.

Pa3zgen 5. PaboTa 1 MOIIHOCTB. JHEpPrus.

Mexanunueckasi padota. MOLIIHOCTb.

[IpocTbie MexaHU3MbI: pblyar, OJOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio

paBHOBecusi pbluara. [IlpumeHeHue mpaBuiIa paBHOBECUS phluara K OJIOKY.
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«3omoroe mpaBwio» MexaHuku. KIIJI mpocteix Mexanm3moB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTnyeckas W NOTEHUMAJIbHAs DHEPTHS.
[IpeBpaiilieHrie OTHOTO BHJIa MEXaHUYECKOW YHEPTUH B IPYTrOil. 3aKOH COXPAaHEHUs
SHEPTUH B MEXAHUKE.

Jlemoncmpayuu.

1. IIpuMepsl NpOCTBIX MEXAaHU3MOB.

Jlabopamopnsie padbomosl u onvimel.

1. Ompenenenue pabOThl CHIIBI TPEHHSI NMPU PABHOMEPHOM JBMKCHHUU TeEa

10 TOPU30HTAIIBHON MOBEPXHOCTH.

2. HccnenoBaHue yclnoBUM paBHOBECHS phblUara.

3. N3mepenue KII/] HAKIIOHHOM ITOCKOCTH.

4. HM3yuyeHne 3aKOHA COXPaHEHUsI MEXAHUYECKOW SHEPIUH.

8 KUIIACC

Pazneu 6. TensioBble siBJICHUA.

OCHOBHBIC TIOJIOKEHHSI MOJIEKYJSIPHO-KMHETUYECKOM TEOPUU CTPOCHUS
BelllecTBa. Macca U pa3Mmepbl aTOMOB M MOJIeKysd. OmnbIThl, MOATBEPKIAONINE
OCHOBHBIE TOJIOKEHHUS MOJIEKYJIIPHOKMHETUYECKOU TEOPHUU.

Mopnenu TBEPIOro, >XHIKONO M Ta3000pa3HOr0 COCTOSHUM BELIECTBA.
Kpucrannmuueckue u amopdubie tena. OObsiCHEHHE CBONCTB T'a30B, JKUJIKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUH MOJIEKYJISIPHO-KUHETUYECKON TEOpUH.
CmaurBaHU€ M KanWUISIpHBIE sIBIeHUS. TerioBoe paciupeHue U cxaTue.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTbIO TEILJIOBOI'O JIBHXKCHUS
yactull. BuyTtpenHssi sHeprusi. CrnocoObl W3MEHEHUS BHYTPEHHEH HHEPIHu:
TeIvionepeaaya u COBEpIICHUE paboTHI. Bus TEIUIoNepeaadm:
TEIJIONPOBOIHOCTh, KOHBEKIHUS, U3TyYEHHUE.

KonuuectBo TemioThl. YjenbHas TEIUIOEMKOCTh BellecTBa. TermiooOMeH U
TEIJIOBOE paBHOBeCHME. YpaBHEHHWE TemuioBoro OanaHca. [lmaBienue u
OTBEpACBAHUE KPHUCTAUNIMYECKUX BEHIECTB. YJElbHAs TEIUIOTa IUIABJICHUS.
ITapooOpa3oBanne m koHaeHcanusg. Mcmapenme. Kunenue. YnenpHas Ttemiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPbl KHUIEHUS OT aTMOC(HEPHOro
JIaBJICHUS.

BnaxnocTs BO31yXA.

DHeprus TOIJIMBA. Y IeJIbHAs TEIIOTa CTOPaHusl.

[Mpunnuner pabotsl TeroBbix apurareneid KIIJ[ TeruioBoro nBuratens.
TernoBble IBUTATEIN U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALCHUS SHEPTUH B TEIUIOBBIX MPOIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOT'O IBUKEHUS.
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6.
7.
8
9.
10.
11.

12.
13.

Habmonenne auddysum.

Habmronenue siBneHnii cMauMBaHus U KaMWIISPHBIX SIBJICHUM.
Habmronenue TemioBoro pacmmpeHus Te.

N3meHenue maBieHus ra3a mpu U3MEHEHUHM 00bEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBwina u3mMepeHus TemrepaTypsbl.

Bunsl Ternmonepenaum.

OxnaxaeHue npyu COBEPIICHUU PadbOTHI.

HarpeBanue npu coBepiiieHNN padOThl BHEITHUMHU CHUJIAMHU.
CpaBHeHUE TEITOEMKOCTEN pa3IMYHBIX BEIIECTB.
HabGmtonenue xunenus.

Habmronenune nocTostHCTBA TeMIEpaTyphl IPU TUIABICHUU.
Mopenu TeroBbIX IBUTATEIIEH.

Jlabopamopnvie padomot u onvimel.

1.
2.
3.

10.
11.
12.
13.

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

OrnpeneneHue qaBIeHUs BO3/IyXa B OaJIOHE IITIPHIIA.

OnbIThI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh JAaBIECHUS BO3JlyXa OT €ro
00bEMa M HArpeBaHUs W OXJIAXKICHHUS.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKUJIKOCTH
B TEPMOMETPHUUYECKON TPYOKE OT TEMITEPATYPHI.

HaOmronenne wu3MeHEHHMs] BHYTPEHHEH DSHEpPruuM Tella B pe3ylibTaTe
Terionepeaady U padboThl BHEITHUX CHUJI.

UccnenoBanne siBaeHUS TEIUIOOOMEHA IPH CMEIIMBAaHUU XOJIOAHOW U
ropsiyeu BOJIbI.

Omnpenenenue  KOJIMYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOW  IIpHU
TEIJI000MEHE C HArPEThIM METAIUIMYECKUM LIWJIUH]IPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiecca UCIapeHUs.

Onpenenenrne OTHOCUTENBLHOM BIAQKHOCTH BO31yXa.

Onpenenenue yaelabHOM TEIUIOTHI TIJIABJICHUS JIbJIA.

Paszpgesn 7. JinekTpuyeckne 1 MArHUTHBIE SIBJICHMS.

OnekTtpuzauusi Ten. J[Ba poaa snekTpuyueckux 3apsaoB. BzaumoneiicTBue
3apspKeHHBIX  Tenl.  3akoH KynmoHa (3aBUCMMOCTh  CHIIBI  B3aMMOJICUCTBUS
3apsKEHHBIX TEJ OT BEJTMYMHBI 3apsIIOB U PACCTOSIHUS MEKY TEJIaMHU).

Onektpuueckoe mnoie. Hanpspk€HHOCTh anekTpuueckoro noss. IlpuHuun
CYNEPHO3ULIUH IIEKTPUUECKUX TOJIeH (Ha KAYECTBEHHOM YpPOBHE).



Hocurenn smekTpudeckux 3apsiioB. DJIIEMEHTAPHBIA JJIEKTPUYECKUM 3apsi.
Crtpoenne aroma. I[IpoBOIHMKM W  JUINEKTPUKUA. 3aKOH  COXPaHECHUS
AJIEKTPUYECKOT O 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
nns ydactka nenu.  [lociemoBarenbHOE W MAapajuIeNIbHOE — COCIUHEHUE
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. MaruuTHoe 1oJ€  3JeKTpuueckoro Toka. Ilpumenenue
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.

DIeKTpU3aLUs TEN.

JIBa poa 3JIEKTPUYECKHUX 3aPsAI0B U B3aUMOJIEUCTBUE 3aPSIKEHHBIX TElL.
YCTpONCTBO U IEMCTBUE JIEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAs UHAYKIUSI.

3aKOH COXpaHEHUS INEKTPUUECKUX 3apsJI0B.
[IpoBOIHUKY U JUATEKTPUKHU.

MopenrpoBaHue CUIOBBIX JTUHUM 3JIEKTPUUECKOTO MOJIS.
HcTouHMKYM TOCTOSSHHOTO TOKA.

9. JleWcTBUA DIIEKTPUUECKOTO TOKA.

10. DNEKTPUUECKHUI TOK B KUJKOCTH.

11. I'a30BbIi pa3ps.

12. I3MepeHue CUitbl TOKa aMIIEPMETPOM.

13. I3MepeHune 31eKTPUIECKOro HANPSIXKEHNUST BOJTbTMETPOM.
14. PeocTaTr 1 Mara3svH CONPOTHUBIICHUM.
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15. BSaHMOﬂGﬁCTBHe IIOCTOAHHBIX MariuToOB.
16. MOI[eJII/IpOBaHI/Ie HCBO3MOXKHOCTH Pa3AC/ICHUA IIOJIIOCOB MarHura.



17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHre€ MarHUTHBIX MOJENA MOCTOSIHHBIX MArHUTOB.

OmnsIT Dpcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMarHur.

JlelicTBME MarHUTHOIO T10JI HA MPOBOJHHUK C TOKOM.

DJIEKTPOABUTaTENh ITOCTOSHHOTO TOKA.

HccnenoBanue siBIEHUA 3JIEKTPOMATHUTHON UHAYKIIWH.

Onbitel apapes.

3aBUCUMOCTh HAIlpaBJICHUS HWHIYKIIMOHHOTO TOKAa OT YCJIOBUM €ro
BO3HHUKHOBCHHS.

DJIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie padbomosl u onvimol.

1.

AN AN Sl

10.
11.

12.

13.

14.

15.

16.

OnpITl 1O HAONIOACHUMIO SJEKTPU3ALMM Tel WHAYKUWEH U IpuU
CONPUKOCHOBEHMH.

HccnenoBanue JOEUCTBUS DIIEKTPUYECKOrO M0 HA IPOBOJHUKU U
JUDIIEKTPUKHU.

COopka u mpoBepka paboThl JIEKTPUUECKOH LIETTH MOCTOSHHOTO TOKA.
N3mepeHne u perynpoBaHue CUIBI TOKA.

N3mepeHune u peryimpoBaHue HANIPSKEHHUS.

HccnenoBanre 3aBUCMMOCTH CWIBI TOKA, MAYIIETO 4Y€pe3 pPe3UCTOp, OT
CONPOTHBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

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

IIpoBepka mpaBwia CIOKEHUS HANPSHKEHUM IPU  IOCIENOBATEIBHOM
COEIMHEHNH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia I CWIBl TOKa IIPU MNApaJUIEIbHOM COECIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI IEKTPHUUECKOr0 TOKA, UIYIIETO Yepe3 Pe3UCTOP.
Omnpenenenne MOIIHOCTH  DJIEKTPUYECKOIO TOKA, BBIAEIAEMOM Ha
pe3nucTope.

HccnenoBanne 3aBUCMMOCTH CWIIBI TOKA, MAYIIErO 4epe3 JaMIIOYKy, OT
HaIIPSKEHUSI Ha HEH.

Onpenenenue KIIJ[ narpeBarens.

HccenenoBanrie MArHUTHOTO B3aUMOJAECUCTBUS TOCTOSIHHBIX MArHUTOB.
N3yyeHue MarHMTHOrO IOJSI  TMOCTOSSHHBIX ~ MAarHuUTOB NPHU  UX
00BEIMHEHUY U PA3AEIICHUN.

HccnenoBanne neicTBUA 3JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.



17. OnbITEI, AEMOHCTPUPYIOLIME 3aBUCHMOCTH CHJIBI  B3aWUMOJCHCTBUS
KATYIIKM C TOKOM WM MarHuTa OT CWIbl TOKa WM HAIlpaBJIICHUS TOKAa B
KaTYIIKE.

18. 3ydueHune 1ercTBUs MAarHUTHOIO TIOJISI HA POBOJIHUK C TOKOM.

19. KoHCTpynpoBaHue 1 U3ydyeHrne padboThl 3JEKTPOIBUTaTEN.

20. U3mepenue KIIJI a51eKkTpoABUTaTeIbHOM YCTaHOBKH.

21. OnbITBl  TI0  KCCIIEAOBAHUIO SIBJICHUS JJIEKTPOMArHUTHOW WHAYKINHU:
UCCIIEOBAHNE W3MEHEHUN 3HAYCHUS W HAIpPaBICHUS WHIYKIMOHHOTO
TOKA.

9 KJIIACC

Pa3nen 8. Mexannueckue siBJICHUS.

Mexannueckoe JABwxkeHHE. MarepuanpHas Touka. (Cucrema oOTcuyéra.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JBWKEHHS. PaBHOMEpHOE NpPSAMOIMHEHHOE
nBkeHne. HepaBHoMepHOe npsiMosiHEiHOe nBrkeHue. CpellHss 1 MTHOBEHHas
CKOPOCTB TeNa IMPHU HEPABHOMEPHOM JBHKECHHH.

VYckopenue. PaBHoyckopeHHOe mpsiMosiHEHOe JBkeHHe. (CBoOoJHOE
nageHue. OnbiThl ["anumes.

PaBHOMepHOE ABMKEHHE MO OKpYXHOCTH. llepnon u yvactora obOparieHus.
JIuHeitHasa u yrinoBasi CKOpOCTH. LIeHTpocTpeMuTENbHOE YCKOPEHHUE.

[Tepseiit 3akoH HeroToHa. Bropoi 3axkoH Herorona. Tperuit 3akoH HproToHa.
[IpyHIMO CynepO3UIUU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuia TpeHusi: cuiia TPEHUs CKOJIbKEHUS, CHJia
TPEHHUS TTOKOSI, APYTHUE BUbI TPEHUS.

Cwia TsSKECTH M 3aKOH BCEMHUPHOI'O TATOTEHHS. YCKOpeHHE CBOOOHOTO
nafgeHus. JBmxenue mianer Bokpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTs u meperpysku.

PaBHOBecue martepuanbHON TOYKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOIO TEJNA C 3aKPEIUIEHHON OChIO BpallleHusA. MOMEHT cuiibl. LIEHTp TAKECTH.

Nmnynec Tena. M3menenue mmnyinbca. UMnynbe CHiibl. 3aKOH COXPaHEHUS
UMITyJIbCa. PeakTuBHOE NBMKEHUE.

Mexanuueckass pabora ¥ MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYTOCTH,
Tperusi. CBsA3b dHepruu u padothl. [loTeHManbHas SHeprus Teja, MOJAHITOrO HaJ
IIOBEPXHOCTBIO 3eMIIH. [loTeHIIManbHas sHeprus c:xaTou npyxunbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUH.

Jemoncmpayuu.

1. HaGmroneHrne MeXaHU4YECKOTo JIBUKEHHS Tella OTHOCUTEIBHO Pa3HBIX TET

OTCYETA.
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8.
9.

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

CpaBHEHME TyT€ W TPACKTOPHM JABWKEHHUS OJHOTO M TOrO JKE€ Tela
OTHOCHUTEJIBHO PAa3HBIX TENl OTCUETA.

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

Habmronenue aBuxkeHUs Tela Mo OKPYKHOCTH.

Habmronenne MmexaHn4ecKkux sIBJICHUN, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1npu €€ pPaBHOMEPHOM U  YCKOPEHHOM JIBUKECHUU
OTHOCUTEHHO KaOMHETa (PU3UKH.

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

HaGntonenue paBeHcTBa CHIT IPU B3aUMOJIEUCTBUM TETI.

N3meneHune Beca Tena npu yCKOPEHHOM JIBUKEHHM.

[lepenaya ummymnbca pu B3anMOJAEHCTBUU TEN.

[IpeobpazoBaHus SHEPTUHU NPU B3aUMOJICUCTBUU TEI.

CoxpaHeHre UMITyJIbCca NPU HEYTIPYTOM B3aUMOJIEHCTBUM.

CoxpaHeHne UMITYJIbCca TPy a0COIFOTHO YIPYTOM B3aUMOJICHCTBUU.
Habmronenne peakTUBHOTO ABUKEHUSL.

CoxpaHeHre MEXaHUYECKON YHEPTUH TPU CBOOOTHOM TaICHUH.
CoxpaHeHre MEXaHUYECKOW SHEPTUU MPU JBH>KEHUU TEJa MO JeHCTBHEM
IIPY>KUHBL.

Jlabopamopnuie padbomot u onvimel.

1.

KonctpyupoBanue TpakTa A pasroHa W JaJbHEUIIIET0 pPaBHOMEPHOTO
JIBKEHUS IIIApUKa WA TEIEKKH.

Ompenenenre cpeaHeld CKOPOCTH CKOJBXKEHUS OpycKa WM JIBUKEHUS
[IapUKa [0 HAKJIOHHOMW IJTIOCKOCTH.

Ornpenenenre yCKOpPEHHUsS Tela NpPH PaBHOYCKOPEHHOM JIBIJKEHHH TIO
HAKJIOHHOM TJTOCKOCTH.

UccnenoBanrie 3aBUCMMOCTH MYTH OT BPEMEHHU NPHU PaBHOYCKOPEHHOM
JBI>KEHUM 0€3 HayaJIbHOM CKOPOCTH.

[IpoBepka TruUIOTE3bI: €CIM TpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e3
HAYaJIbHOM CKOPOCTHM IYTH OTHOCSTCS KaK PSAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKU BPEMEHH OJIMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHUS CKOJBXEHUS OT CHJIbI
HOPMAJILHOTO JTaBJICHHUS.

Onpeneneaue kodphuIMeHTa TPSHUS CKOJIBKCHHS.

Onpenenenne KECTKOCTU NPYKUHBI.

Onpenenenue padOThl CUJIBI TPEHUS] TIPU PAaBHOMEPHOM JIBMKECHUU Teja
110 TOPU30HTAIILHON TTOBEPXHOCTH.



10. Onpenenenne pabOThl CWJIBI  YOPYTOCTH NpU THOABEME TIpy3a C
UCIIOJIb30BaHUEM HEMOJBHKHOIO U MOJABUKHOT'O OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHUS! SHEPTUU.

Pasznen 9. Mexanuveckue Koje0aHUsA U BOJIHBI.

KonebarenbHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUI: TTepUo,
4acToTa, aMIUINTya. MareMaTui4ecKUuil U IPpYKUHHBIM MasTHUKU. [IpeBpaiienue
SHEPrUU MPH KOJIeOATEIHbHOM JIBUKECHHUU.

3aryxarorue — kosneOaHus.  BoiHyxkaeHHble — KojeOaHus.  Pe3oHanc.
Mexannueckue BoOJHBL. (CBOMCTBA MEXaHMYECKUMX BOJH. [IpomonbHbie U
nornepeyHble BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ paclpoCTpaHEHUs.
MexaHnuecKue BOJIHBI B TBEPIOM TENE, CEHCMUYECKUE BOIHBI.

3Byk. 'poMKOCTh 3Byka u BbicoTa ToHA. OTpaxkenue 3Byka. MHbpa3Byk u
yJIBTPa3BYK.

Jemoncmpauuu.

1. HabGmronenue koneGaHUW TeNn MMOJ JEHCTBUEM CHIIBI TSXKECTH M CHIIBI
YOPYTOCTH.

Habntonenue konebanuii rpy3a Ha HUTU U Ha MPY>KUHE.
HalGntonenue BoIHY ) AE€HHBIX KOJI€OaHMI U pEe30HAHCA.
PacnpoctpaneHnne npooJibHBIX U MONEPEYHBIX BOJH (HA MOZENH).
Hab6mronenmne 3aBHCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

. AKyCTHYECKUI PE30HAHC.

SRR I

JIaﬁopamopHue paoomoul u onvimol.

1. OmpeneneHue 4YacToTbl M IepHoAa KoieOaHUM MaTeMaTH4eCKOro
MasiTHUKA.

2. OmnpezneneHue 4acTOThl U EpHOJa KoueOaHUi MPYKUHHOIO MasSTHHUKA.
HccnenoBanue 3aBUCUMOCTH MEpUOia KOJIeOaHUM MOJBEIIEHHOIO K HUTU
rpy3a OT JJIMHBI HUTH.

4. HccnenoBaHue 3aBUCHMOCTH IEpUOAa KoueOaHUl NPy>KMHHOIO MasiTHUKA
OT Macchl Ipy3a.

5. IlpoBepka He3aBUCHMOCTH IepHoAa KojeOaHuM rpysa, HOJBEUICHHOIO K
HUTH, OT Maccel rpysa.

6. OnbITBI, JEMOHCTPUPYIOIIKME  3aBHCHUMOCTh  Mepuoia  KojeOaHHid
IPYXUHHOTO MasiTHUKA OT MAcChl rpy3a M KECTKOCTU MPY>KUHBI.

7. W3mepeHue yckopeHHst CBOOOJHOTO MaJICHHUSL.

Pasznen 10. Dy1eKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMArHUTHOE  TOJIE.  JJEKTPOMAarHuTHble  BOJHBL.  CBOMCTBa

ANEKTPOMarHuTHeIX BOdH. [llkana »jeKTpoMarHWTHBIX BOJH. Mcrnonb3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH JUJISL COTOBOM CBSI3H.



DIIeKTpoMarautHasi npupoaa ceera. CKOpocTh cBeTa. BOJHOBBIE CBOWMCTBA
CBETA.

Jlemoncmpayuu.

1. CBoiiCTBa 3JIE€KTPOMArHUTHBIX BOJIH.

2. BoJsHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie pabomosl u onvimol.

1. VM3ydeHune CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TMOMOIIbIO MOOUIBLHOTO

TenedoHa.

Pa3nen 11. CBeToBbBIE AABJICHHS.

JlyueBas MOJIEb CBeETA. Hcrtounuku CBeETa. [IpssmonuHerHOE
pacnpocTtpaHenue cBera. 3atMeHus Coinnua u JIynsl. Otpaxenue cBera. Ilmockoe
3epKaio. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenune cBera. 3akOoH mpenomiieHus cBera. llomHoe BHYyTpeHHee
OTpakeHHe cBeTa. lcnonb30BaHUE TIOJHOTO BHYTPEHHETO OTPAXKECHHUS B
ONTUYECKUX CBETOBOAX.

Jluaza. Xom sydeit B gnumH3ze. Onruyeckas cucrtema (¢oToarmapara,
MUKpOCKONa M Tejeckoma. [J1a3 kak onTuyeckas cucTeMa. bau3opykocTh u
JaTbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMonuHeHOE pacpOCTpaHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tomyuenune n300pakeHUi B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaax.
[Ipenomiienue cBera.

Onruyeckuil CBETOBO/I.

Xon myder B COOMpAIOIIIEii TUH3E.

Xoq ny4yer B pacCEenBAIOIIEN JINH3E.

[Tomyuyenue n300paxeHuil ¢ TOMOLIBIO JIUH3.

[Ipunun aeiictBus doToamnmapata, MUKPOCKONA U TEIECKOIIA.
10. Monensp riasa.

11. Paznoxxenue 0enoro cBera B CIEKTP.
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12. IlonydeHnue Genoro cBera Mnpu CIOXKEHUU CBETA Pa3HbIX LIBETOB.

Jlabopamopnwie padbomosl u onvimol.

1. HccnenoBaHue 3aBUCHMOCTH yIJla OTPa)K€HUsI CBETOBOrO Jiyda OT yrija
naJieHus.

2. M3yueHue xapakTEepUCTUK U300paKeHHUs MPEAMETa B TUIOCKOM 3epKalie.
WccnenoBanre 3aBUCUMOCTH YIJIa MPEIOMIICHUSI CBETOBOTO Jiy4a OT yrijia
NaJICHUS HAa TPAHULIE «BO3AYX—CTEKIIO».



4. IlomydyeHue U300pa>keHU C TOMOIIBIO COOUpPAIOLIEH JIUH3BI.
Omnpenenenve (HOKYCHOTO pacCTOSHHSI M ONTUYECKON CHIIbI coOMparolen
JIUH3BI.

OMBITHI TTO Pa3JIOKEHUIO OEIOT0 CBETA B CIIEKT).

7. OnbITHI MO BOCHPUSTUIO I[BETA MPEAMETOB NPHU UX HAOIIOJAEHUU uepes3
[[BETOBBIE (PUIILTPHI.

Paznen 12. KBaHnTOBbBIC SIBJICHUS.

Omnwitel Pesepdopna u mmanerapHass mozenb atoma. Mojaens atoma bopa.
Hcnyckanue n nornomenne ceeta aroMoM. KBaHThI. JIMHEN4aTsie CIEKTPHI.

PannoaktuBHOCTh. Anbda, 6eta- U ramma-uzinydeHus. CTpoeHHEe aTOMHOIO
anpa. HykmonHas wmoxpens aromHoro sapa. M3orombl. PaguoakTuBHBIE
npespanienus. [lepron momypacnana aTOMHBIX SIEP.

SAnepHsle peakiuu. 3aKOHBI COXPAHEHUs 3apsA0BOTO M MAacCOBOIO YHUCEIN.
DHeprus CBsI3M aTOMHBIX sjep. CBsi3b Macchl U dHEpruu. Peakiuu cuHTE3a U
nenenus anep. Mcrounuku sueprun ConHIa U 3BE3.

Snepnas sHepreruka. JleMCTBUS pPagUOAKTHUBHBIX M3JIYYCHUW Ha KUBBIC
OpraHU3MBI.

Jlemoncmpayuu.

CHexTpbl U3My4EHUS U MOTJIONIECHUS.

CrexTpsl pa3IuyHbIX ra30B.

Crnektp Bomopoaa.

HaGmtonenue TpekoB B kamepe Busnbcona.

Pabota cuéruynka MOHU3UPYIOIIUX U3ITYICHUI.

Peructpanust n3nydeHust IpupoIHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnuie padbomot u onvimel.

1. HaGnroneHue CIUIOMIHBIX U IMHEHYaThIX CIEKTPOB U3IYUYEHUSI.

2. HccnepoBaHue TpPEKOB: M3MEPEHHE SHEPIMU YACTUIIBI MO TOPMO3ZHOMY

nyTtu (1o ¢pororpadpusm).

3. H3MepeHue painoakTUBHOrO (OHA.

IHoBTOpPHTEILHO-00001IAX0IM A MOAYJIb.

[ToBTOpUTETHEHO-00001IIAIOMINNA MOTYTb TIPEAHA3HAYECH /I CUCTEMAaTHU3aIluu
U 0000IIeHHS  NPEIMETHOrO  COACpPKAaHUSI U OMbITa  JAESATEIbHOCTH,
npuOOPETEHHOrO MPU M3YYEHHUH BCETro Kypca (DU3WKH, a TaKXKe JJI MOATOTOBKH K
OCHOBHOMY TOCYAQpCTBEHHOMY »JK3aMeHy IO (Gu3HKe [JIs 00ydarouumxcs,
BBIOPABIIIUX ATOT yUE€OHBIN MPEIMET.

[Ipy u3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSATeTbHOCTU, HA OCHOBE KOTOPBIX 00ECIICUMBACTCS JOCTIKECHHUE MPEIMETHBIX U

AN

METanpe/METHbIX  IJIAHUPYEMBIX  pEe3yJlbTaToB  00ydeHUs, (QopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOCHHME HAy4YHBIX METOAOB HCCJIEIOBAHUS



SIBJICHUM TPUPOALI M TEXHUKH, OBJAJECHUE YMEHHUSIMU OOBSCHATH (pu3nueckue
SIBJICHUSI, TPUMEHSA TMOJYYEHHbIC 3HAHUWS, pelarh 3aJadyd, B TOM YHUCIE
Ka4€CTBEHHBIE U SKCIIEPUMEHTAIbHBIE.
[IpuHIMIIMANBHO AEATEIBHOCTHBIA XapaKTep JaHHOTO pa3jzielia peajn3yeTcs
32 C4€T TOro, 4YTO OOYYAIOIIHUECs BBIIONHIIOT 3aJaHUsl, B KOTOPHIX UM
IpeaIaraeTcs:
HA OCHOBE TOJIYYCHHBIX 3HAHMI pacro3HaBaTh M HAy4yHO OOBSICHATH
dbusznueckue sIBJICHUS B OKPY KaIOIIEH MPUPOJIE U TTOBCETHEBHOM KU3HM,
UCIIOJTb30BaTh HAYYHBIC METOJIbI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
YUCIIe I POBEPKH TMIIOTE3 U MOJYYECHHS] TEOPETUUECKUX BHIBOOB;
OOBSCHATh HAy4YHbIE OCHOBBI HaubOoOee BaXXHBIX JOCTHXKEHHI COBPEMEHHBIX
TEXHOJIOTUH, HATPUMEDP, TPAKTUYECKOT O UCITOIB30BAHUS PA3JINYHbIX NCTOYHUKOB
SHEPrMHd Ha OCHOBE 3aKOHA MPEBPALICHHS U COXPAHEHUSI BCEX M3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®OU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

N3ydyenue ¢pu3uku HA ypOBHE OCHOBHOTO OOIEro oOpa30BaHUS HAMPABICHO

Ha JIOCTMXKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTaTOB.

B pesynbraTe u3ydeHuss Gu3NKU Ha ypOBHE OCHOBHOI'O 00IIIero o0pa3oBaHUs

y obyuaromierocsi 6yayT copMHpOBaHBI CIACAYIOUINE JIUIYHOCTHBIE PE3YyJIbTaThl B
YacTu:

1) naTPHOTHYECKOI0 BOCIIUTAHMSA :

- MPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHHCKOM
(u3HYECKON HAYKU;

- IICHHOCTHOE OTHOILIEHHE K JTOCTUKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpaskIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

- TOTOBHOCTb K aKTUBHOMY YYacCTHIO B OOCY>KICHHH OOILIECTBEHHO 3HAYMMBbIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JTOCTHKEHUI
bu3uKy;

- OCO3HaHUE BAXHOCTH MOPAIbHO-ITUYECKUX MPUHLHUIIOB B JIEATEIBHOCTH
Y4E€HOrO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCHPHUATHE ICTETHMUYECKUX KAYECTB (PU3NYECKON HAyKU: €€ TapMOHUYHOIO
MIOCTPOEHHUSI, CTPOTrOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

- OCO3HAHME UEHHOCTH (PU3MYECKOM HAyKM KaK MOIIHOTO HMHCTPYMEHTa
[I03HAHWUSI MHpPA, OCHOBBI Pa3BUTHs TEXHOJIOTMH, BAXKHEUILIEW COCTABIIAIOLIEH
KYJbTYPBI;

- pa3BUTHE HAy4HOH JI0O03HATENIBHOCTH, HMHTEpPEca K HCCIIE0BATEIbCKON
NEeSTENbHOCTH;

S5) ¢opmupoBaHusi  KYJbTYPbl  3I0POBbSI W  3MOLMOHAJIBHOIO
0J1aronmoJTyumsi:

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpaza JKU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU TNPaBWJI 0OE€30IaCHOrO TIOBEJECHUS Ha
TpaHCIIOPTE, HA JOpOrax, ¢ JJIEKTPUYECKUM U TEIJIOBBIM O0OPYJOBAaHHUEM B
JIOMAITHUX YCIIOBHSIX;

- c(hOpMHPOBAHHOCTh HaBbIKa peQUIEKCHUH, TPU3HAHWE CBOETO IIpaBa Ha
OLIMOKY M TaKOTr0 K€ MpaBa y APYroro 4eioBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- aKTHMBHOE y4YacTHE€ B PEIICHUM NPAKTUYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeNbHOW  OpraHW3aIKk, TOpOAa, Kpas) TEXHOJIOTHYCCKON W



COLIMAJIbHOM HAaNpaBIIEHHOCTH, TPEeOyIOMMX B TOM 4YHUCIE€ H (PU3HYECKUX
3HAHUMU;

e - UHTEpEC K MPAKTUYECKOMY M3yUYEHUIO MPOPECCUil, CBA3aHHBIX C (PUZUKOM;

e 7)3K0JOrH4eCKOro BOCIIMTAHUS:

e - OpHUEHTalUs Ha NMpPUMEHEHHE (PU3UYECKUX 3HAHUW A pelIeHus 3a7ad B
001acTH OKpY’Kalolllel Cpeapl, IUIAHUPOBAHUA TOCTYNKOB W OLEHKH UX
BO3MOXHBIX ITOCJIEICTBUN JUIs1 OKPY KAIOLIEH CPEJIbI;

e - OCO3HAaHHE TJIO00AJIBHOTO XapakTepa 3KOJOTMYECKHX MpoOiIeM M MyTed HX

pElICHHUS;

e 8) amanTanum K U3MEHSIOUIMMCH YCJOBHAM COLMAJIBLHOM U NMPHPOIHOU
Cpelbl:

e - TOTPEOHOCTh BO B3aUMOJACHCTBUHM IPHU BBITOJIHECHUHW HCCIASAOBAHUNA U
MPOCKTOB (U3UYECKOW HAMPaBICHHOCTHU, OTKPBITOCTH OMNBITY W 3HAHUAM
ApYTrux,

e - TIOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 IMPAKTUUYECKYIO
JICATEIbHOCTD;

e - OTPEOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4HCi€e (POPMYIUPOBATH
U7ieH, MOHATHUSA, TUTIOTE3bI O PU3MUECKUX 00bEKTaX U SABJICHUSX;

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

e - IUIAHUPOBAHHME CBOETO pAa3BUTUSA B NPHUOOPETEHWH HOBBIX (PUIUUYECKHUX
3HAHWM;

e - CTpPEMJICHHME aHAJIM3UPOBATH U BBISBIATH B3aUMOCBSA3H IMPUPOJIbI, OOIIECTBA U
HKOHOMHUKH, B TOM YHUCIIE C UCTIOIb30BaHUEM (PHU3UUECKUX 3HAHU;

e - OIICHKA CBOMUX JEUCTBUM C YYETOM BIUSHHS HA OKPYKAIOIIYIO Cpexdy,
BO3MOJKHBIX INI00AJIbHBIX MOCIEICTBUN.

METAINPEIMETHBIE PE3YJIBTATBI

B pesynpTaTe ocBOoeHHMsI TporpaMmbl MO0 (GU3WKE HA YPOBHE OCHOBHOTO
o01ero oopazoBanus y odydaromierocst Oyayr chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIE TeHCTBUS,
KOMMYHHUKATHBHBIE  yYHHUBEpCaJIbHbIC  Yy4YCOHBIC  JICUCTBUS, PETYJIATHBHBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHS.

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS

Ba3oBble Jjornueckue JelcTBUA:
e BBIABIATHP M XapaKTEpU30BaTh CYIICCTBEHHBIC IMPU3HAKH OOBEKTOB
(s1BIICHMIN);



YCTAHABJIMBATh CYIIECTBEHHBIN NMpPHU3HAK KIACCHU(PUKALMU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B pacCMaTpUBaEMBbIX (pakTax,
JAHHBIX U HAOJIIOJICHUSX, OTHOCSAIINXCS K (PU3MUECKUM SIBJICHUSM;
BBISIBJISITh TIPUYUHHO-CIIEICTBEHHBIE CBS3M NPU H3YYEHUU (PU3MUECKUX
SBJICHUW U TPOIIECCOB, JIENaTh BBIBOJbI C UCIOJIb30BAHUEM JI€TYKTUBHBIX
Y MHAYKTHBHBIX YMO3aKJIIOUE€HUH, BbIJIBUTaTh FMIIOTE3bl O B3aUMOCBS3SIX
(U3UYECKHUX BEIIMUHMH,

CaMOCTOSTENFHO BBIOMPATh CHOCO0 pemeHus y4eOHOH (u3HuecKoin
3a/layu (CpaBHEHUE HECKOJIbKMX BApUAHTOB pEIIEHUs, BHIOOp Hambolee
HOJXOSIIEro ¢ yYETOM CaMOCTOSTENIBHO BbIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBarejbcKe IeCTBUA:

HCIIOJIB30BaTh BOTPOCHI KaK UCCIEAOBATEIIbCKUN HHCTPYMEHT TTO3HAHNS,
MIPOBOJIUTH 10 CAMOCTOSITEIIBHO COCTABIICHHOMY IUTAHY OIIBIT, HECIOXKHBIH
GU3NIeCKUil IKCIICPUMEHT, HEOOJBIIIOe UCCIIeOBaHHE (HHU3HMUECKOTO
SIBJICHUS,

OLICHWBaTh HAa TMPUMEHUMOCTH ¥ JOCTOBEPHOCTh HH(OpMAIIHIO,
MIOJTYYCHHYIO B XOJI€ MCCIICIOBAaHUS WJIH SKCIICPUMEHTA;

CaMOCTOSTEIBHO (POpMyTHUPOBATH 000OIIEHUST U BBIBOJIBI 110 pe3yJbTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTbITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JallbHEWIee pa3BUTHE  (U3HUECKUX
MIPOIIECCOB, a TAK)KE BBIIBUTATH MPEAMOIOKEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmanmueii:

HNPUMEHSATH Pa3jIMYHbIC METOJbI, HHCTPYMEHTBI M 3alpOChl MPH MOUCKE U
orOope MHGpOpPMAIMU WIH JAaHHBIX C Y4ETOM IMPEIIOKEHHON ydeOHOM
bu3nYeCcKo 3a1a4H;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH HH(POPMAITUIO
pa3IMYHBIX BUAOB U ()OPM IIPEICTABICHHS,

CaMOCTOSTEIbHO BBIOMpAaTh ONTHMAIbHYIO (OpPMY MpEACTaBICHUS
uHpoOpMaIlMl W WUIFOCTPHPOBATh peIlacMble 3aJayd  HECIOKHBIMHU
cXeMaMHu, TuarpaMMaMu, HHOH TpaduKoi U UX KOMOWHAITUSMHU.

KoMMyHHMKaTHBHBIE YHHBeEpPCaAJIbHbIe Y4eOHbIe AeHCTBHSA:

B Xoze 00CyXJeHUs y4eOHOro maTepualia, pe3yjbTaToOB JaOOpaTOPHBIX
paboT 1 POEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYX)AaEMOUM TEMBI U
BBICKA3bIBaTh WJI€W, HAIICJICHHbIC HA PEIICHHE 3aJlaud U MOJJIepKaHue
0J1arokenaTeIbHOCTH OOIICHMUS;

COTOCTAaBIISAITh CBOU CYXACHUS C CYXICHHSIMHU JPYIMX YYaCTHUKOB
Juanora, OOHapyXKUBaTh Pa3IMYNe U CXOJICTBO MO3UIINIA;



BBIPAJKATh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
MyOJIUYHO MPEACTABIATh PE3YyIbTaThl BEIIOJHEHHOTO (PU3NYECKOTO OIbITa
(9KCIIEpUMEHTA, UCCIEAOBAHMS, POEKTA);

NOHMMaTh W HCIOJB30BaTh  IpEUMYyIECTBA  KOMaHAHOM M
WHANBUIYaTbHOW pabOThl MPU PEIICHUH KOHKPETHOW (U3UUECKOU
po0JIeMBI;

MIPUHUMATh LIEJIA COBMECTHOM JEATENIbHOCTH, OPraHU30BbIBATh JIEUCTBUSA
no e€ JOCTIKEHHUIO: pAaclpeiensiTh pOJd, OOCYXKAaTh IPOLECCH U
pE3yJIbTaThl COBMECTHOM padOThI, 000011aTh MHEHUSI HECKOJIBKUX JIHOJEH;
BBINIOJIHATH CBOIO YacTh palOThI, JOCTUTAsl KAYECTBEHHOI O pe3yJbTaTa 1o
CBOEMY HAIIPaBIICHUI0O WU KOOPAWHUPYS CBOU JIEUCTBUA C JPYTHUMHU
YJICHAMHA KOMAH/IbI;

OLICHMBAaTh Ka4ye€CTBO CBOEr0 BKJIaJa B OOIIMI MPOAYKT MO KPHUTEPHUSM,
CaMOCTOSITEIBLHO CPOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHUS.

PerynsiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1elicTBUS

Camoopranusanus:

BBISIBJISITh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMsIX, TPEOYIOIINX
JUTs petieHust (PU3NYEeCKUX 3HAHUM;

OPUEHTHUPOBATBCA B  PA3JIMYHBIX IOAXOAAX IIPUHSATUSA  PELICHUN
(MHIMBUAYaJIbHOE, NPUHATHE PEUIEHUS B TPYIIIE, NPUHATHE PELICHUM
rpymmoi);

CaMOCTOSITEIIbHO COCTABIIATh AITOPUTM peUIeHUsT PU3NYECKON 3aauu WK
IUIaHa KCCIEAOBAHUS C Y4ETOM HUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, ApTyMEHTUPOBATH MPEJIaracMble BApUAHTHI PELICHUM;
JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIlICHHUE.

CaMOKOHTpOJ'lL, 3MOIII’IOH3JILHLII7[ HHTC/IVICKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyallMy U Mpeiararh IU1aH €€ U3MEHEHHS],
OOBSICHATh NPUYUHBI  JOCTHKEHHS  (HEJOCTHIKEHUS])  Ppe3ylbTaToB
NEeSTENbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JESATEIbHOCTH (B TOM YHCIE B XOJ BBIIOJHEHUS
¢u3n4yecKkoro MCCIEAOBAaHMA WM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSATENBCTB, H3MEHUBIIMXCS CUTYallUid, YCTAaHOBIEHHBIX OIIUOOK,
BO3HUKILINX TPYIHOCTEW;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUThb ce0sl Ha MECTO JIPYroro 4eJoBeKa B XO/€ CIOpa WM JAUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYIoOro;
NPU3HABATH CBOE MPABO Ha OMIMOKY MPU pelIeHUU (PU3NYECKUX 3a/1ay WU
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MIPaBO APYroro.



HNPEAMETHBIE PE3YJIBTATDI

K xoH1y 00yuenus B 7 kJjiacce npeaMETHbIE pe3yIbTaThl HA 0A30BOM ypOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHME W  XUMHUYECKHE  SBIICHUS,
HAOJIIOICHHUE, DKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHUIIBI (U3HMUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BeulecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYeCKOoe [BI)KEHHE (PaBHOMEPHOE,
HEPAaBHOMEpPHOE, TMPAMOJIMHENHOE), TpPaeKTOpHUs, PAaBHOJAEHUCTBYIOLIAS
cua, nedopManus (ympyras, IJIacTUYECKast), HEBECOMOCTb,
COOOIIAIOINECS COCYIBL;

paznuyarh sBIeHUS (Auddy3us, TEMIOBOE IBUKEHUE YaCTHI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEPHOE  [IBIJKCHHME,  HMHEpIHs,
B3aUMOJICCTBUE TE€J, PABHOBECHE TBEPJIBIX TN C 3aKPEIUIEHHOHM OCHIO
BpallleHUs, Tepenada JaBjieHUs TBEPABIMU TellaMH, XUIAKOCTAMH U
razamMy, arMochepHoe JaBlieHWE, IUIaBaHUE Tell, [pEeBpAILlCHHUS
MEXaHUYECKOW IHEPruu) MO OMUCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, JEMOHCTPUPYIOIIMNX JAaHHOE (PU3NYECKOE SIBJICHUE;
pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (U3UYECKUX  SBJICHUH B
OKpYXalollleM MHpe, B TOM uucie (U3MYECKUE SIBICHUS B MPUPOJIE:
MpUMEPBI IBUKEHUS C PA3JIMYHBIMU CKOPOCTSMH B KUBOM M HEXUBOU
Npupojie, NCUCTBUE CWIBl TPEHUST B MPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJIEHUs Ha >KMBOM OpraHu3M, IJIaBaHUE pbIO, pblYaru B
TeJ€ 4YeJoBeKa, MPU 3TOM MEPEBOJIUTh MPAKTUYECKYIO 33/layy B y4eOHYIO,
BBIJICTIATH CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKHN) (PU3UUYECKUX SBIICHUIA;
OIHCHIBATHh M3yYCHHBIC CBOMCTBA TEN M (PU3UUYECKHE SIBJICHUS, UCTIONB3YS
dbuzuyeckre BENUYMHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHJla YIPYTOCTH, CUJIa TSKECTH, BEC
Tena, CWia TpEeHus, JaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAs CUJIa, MEXaHWYeckas padoTa, MOUIHOCTb, IUIEYO CHIIBI,
MOMEHT CWIbl, KO3((UIMEHT TMOJE3HOro JEHCTBUS MEXaHHU3MOB,
KMHETUYECKasi U TOTEHIMAJIbHAsI SHEPrus), MpPU OMHUCAHUH MPABUIBHO
TpakTOBaTh  (U3MUECKUH  CMBICT  HUCHOJNB3yeMBIX  BEIWYWH, UX
0003HaYeHUs1 M EIWHULBI (PU3NUYECKUX BEIUYUH, HAXOIHUTh (POPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (PU3MYECKYIO BEIMUYMUHY C JAPYTHMMH BEIUYMHAMM,
CTPOUTH TpaprKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOWCTBA TeN, (U3MUECKUE SIBICHHUS U TIPOIIECCHI,
UCIIONB3Ys MpaBUjia CIOXEHUsI CUl (BAOJb OJHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUIIO paBHOBeCHUs pblyara (0Joka),



«30JI0TO€ TPABWJIO» MEXAHHWKH, 3aKOH COXPAaHEHHSI MEXAaHWYECKOU
OHEPruu, MNpU ITOM JaBaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKoHa H
3aIMCBHIBATh €r0 MaTEMATHYECKOE BBIPAKEHUE;

OOBSCHATH (PU3MUECKUE SIBICHUS, MPOLIECCHl U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalMld NPaKTUKOOPHUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh NIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 -2
JIOTUYECKUX IIAaroB ¢ OMopoil Ha 1-2 M3ydEeHHBIX CBOWCTBA (PU3UUECKUX
SBJICHUH, (PU3NUECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiatb pacu€rHble 3a7adyd B 1—2 JEWCTBUS, WCHOJIB3YsS 3aKOHBI H
dbopmyIbl, CBA3BIBAKOIINE (PU3NUECKHE BEIUYMHBI: HAa OCHOBE aHalu3a
YCIIOBHS 33/1a4d 3aMHUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (hU3MUECKUE
BEITUYMHBI B (DOPMYJIBI M TPOBOAUTH PACUETHI, HAXOAWUTH CIPABOYHBIC
JTaHHbIE, HEOOXOQUMBIE I PEUICHUS 3a/1ad, OLIEHUBATh PEATMCTUYHOCTD
MOJIy4€HHOU (PU3UUECKO BETUYUHBI;

pacmo3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXKHO PEIIUTh TPU TTOMOIIH
¢u3nYecKuX METO/I0B, B OMMCAHUN UCCIIEI0OBAaHUS BBIIEIATH POBEPSIEMOE
npeanonoxenue  (TUIOTE3y),  pa3iMyaTb W MHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAXOAUTh OIIMOKA B XOJAE OINbITa, JeJaTh
BBIBOJIBI 10 €T'0 pE3yJIbTaTaM;

MPOBOJIUTH OMBITHI 1O HAOMIONCHUIO (PU3WYECKUX SBICHUU WIH
bu3uIeCKuX CBOIICTB TEJI: dbopmynupoBaTh MIPOBEPSAEMBIEC
MPEANONI0KEHUs, COOMPATh YCTAHOBKY M3 MPENJI0KEHHOI'0 000PY10BaHMs,
3aMMChIBATh XOJI OMbBITA U (HOPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATD MpSIMbIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tena,
0o0b€Ma, CHJIBl M TEMIEPATypbl C MCIOJIb30BAHMEM AHAJIOIOBBIX U
nu(poBBIX MPUOOPOB, 3aAMUCHIBATH IMOKa3aHUs NPUOOPOB € YUYETOM
3aJIaHHOM aOCONMIOTHOM MOrPEIIHOCTH U3MEPEHUH;

MPOBOIUTDH MCCIEIOBAHNE 3aBUCIMOCTH OJHON (DU3MUECKON BETUYHUHBI OT
JIpYro € HCIOJNb30BAHUEM TMPSAMBIX HM3MEPEHUH (3aBUCHUMOCTU IyTH
PAaBHOMEpPHO [BWXKYILIETOCA Tela OT BPEMEHHU ABWKEHHS TEJa, CHIIbI
TPEHUS CKOJIbKEHHUS OT Beca Tella, KayecTBa 00pabOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CHWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHUS TEIN, CUIIBI
YOPYrOCTU OT YJIMHEHMS MPY>KUHbBI, BBITAIKUBAIOIIEH CUJIBI OT 00bEMa
MOrpyKEHHOM YacTH Tela U OT IUIOTHOCTU XKUIKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH T€Jia, OT INIYOUHBI, HA KOTOPYIO MOTPYXKEHO TeJ0, YCIOBUM
IUIaBaHUsl TE€J, YCJIOBUM paBHOBECHs pbluara U OJOKOB), y4aCTBOBAaTh B
IUIAHUPOBAHUM  Y4EOHOro HCCIIEIOBAaHUSA, COOMpPAaTh YCTAaHOBKY M
BBINIOJIHATh W3MEPEHHUs, Cielys MNpPEI0KeHHOMY IUIaHy, (UKCUPOBATH
pe3yabTaThl MOJYYEHHOH 3aBHCUMOCTH (U3WYECKUX BEIMYUH B BHUJE



NPEUIOKEHHBIX TaONUIl U TpaduKOB, NeNaTh BBHIBOABI MO pe3yibTaTam
UCCIICIOBAHMS;

NPOBOIUTh KOCBEHHBIC H3MEpEeHHsI (DU3MUECKHX BEIWYWH (TUIOTHOCTH
BEIIECTBA JKUAKOCTU U TBEPAOrO Tejla, CuUila TPEHHUS] CKOJIbKEHMUS,
JaBJICHHE  BO3JyXa, BBITAIKUBAIOUIas CWiIa, JEHCTByOINas Ha
NOTpYXEHHOE B KHUJIKOCTh TelO0, KOA((OUIMEHT IOJIe3HOTO JEHCTBUS
NPOCTBIX MEXaHWU3MOB), CIEAys TMPEIOKCHHOW WHCTPYKIUU: TIpU
BBIMIOJTHEHUH HW3MEPEHUM coOupaTh 3KCIEPUMEHTAIbHYIO YCTaHOBKY U
BBIUMCIISITh 3HAYEHNE UICKOMOW BEITUYMHBI,

coOI0aTh MpaBuila TEXHUKU 0€30MacCHOCTH MpU paboTe ¢ 1abopaTopHbIM
0o0opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHUS MPUOOPOB M TEXHUYECKHX YCTPOWCTB:
BEChI, TEPMOMETpP, JIUHAMOMETpP, COOOILIAOIIMECS COCYIbl, OapomeTp,
phIYar, NOJBMKHBINA U HETIOABW)KHBIN OJIOK, HAKIIOHHAS MJI0OCKOCTH;
XapaKTepu30BaTh MPHUHIMIBI JIEHCTBUS HW3yYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OINOPON Ha HX ONUCaHusd (B TOM 4YHUCIE:
NOJIIMITHAKY, yCTPOWCTBO BOAOIMPOBOAA, THIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEp, TIOPIITHEBOK HACOC, apEOMETP), MCIIONIb3Ys 3HAHUS
O CBOMCTBaX (PpM3UYECKUX SBJICHUM M HEOOXOIUMBbIE (DU3MUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpHl  (HAXOAWTh  WHGPOPMAIMIO O  MpHUMEpax)
NPAaKTHYECKOTO HCIONb30BaHUsl (PU3MUECKUX 3HAHWH B TOBCETHEBHOU
KU3HU JIJIs1 oOecrieueHust 0€30MacHOCTH MPpU OOpaIieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YyCTPOWCTBAMH, COXPAHEHHUS 3/I0POBbS U COOJIIOICHUS
HOPM KOJIOTUYECKOTO MOBEACHHSI B OKPY’KaIOIIEeH Cpee;

OCYIIIECTBIATH OTOOp HWCTOYHWUKOB wuH(popmanmu B HHTepHeTe B
COOTBETCTBHHM C 33JaHHBIM MTOUCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIHUXCS
3HaHUH © TYTEM CpPAaBHEHUS PA3IWYHBIX HCTOYHUKOB BBIJCIATD
UHPOPMAIMIO, KOTOpas SBISETCS NPOTUBOPEUMBON WM MOXET OBITH
HEIOCTOBEPHOIA;

UCIOJIb30BaTh MPH BBIMOJIHEHUN Y4YE€OHBIX 3aJlaHUl HAyYHO-TIONYJISPHYIO
auTepaTypy  (pu3mMUeckoro - coaepiKaHds, CIPaBOYHBIE  MaTepHAIbI,
pecypcol cetn MIHTEepHET, BlafeTh MPpUEMaMH KOHCTIEKTHPOBAHUS TEKCTa,
npeodpazoBaHusi HHPOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKUE MHCbMEHHbBIE U YCTHBIE COOOIICHHsS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpMAIuu (HU3MUECKOTO COIEp>KaHUs, B TOM
qrciae MyOJIWYHO JeNaTh KpaTKhe COOOIICHHsI O pe3yibTaTrax IMPOEKTOB
WIH Y4eOHBIX HCCICNOBAHWUN, TPH O3TOM TPaAaMOTHO HCIOJIB30BaTh



U3YYECHHBI TOHATHWHBIA anmapar Kypca (U3HKH, COIPOBOXAATh
BBICTYIUICHUE [IPE3ECHTALMEN;

IpU BBIMOJTHEHUU Y4YEOHBIX NPOEKTOB M HCCIEAOBAHHUI pacrpenensTh
00513aHHOCTH B TpYIIE B COOTBETCTBUHM C IOCTABIEHHBIMU 3a[auyaMH,
CIIEINTh 3a BBINOJIHEHUEM IUIaHA JACUCTBHM, AaJEKBaTHO OLICHHUBATh
COOCTBEHHBIM  BKJAJ B  JEATEIbHOCTb  [PYIIbI,  BBICTPaUBATh
KOMMYHUKATHUBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAOIIHX.

K xoniy oOyuenust B 8 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUINA:

WCII0JIb30BaTh MOHSATUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHHUE
aTOMOB U MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(dHbIE Tena, HACHIINICHHBIM W HEHACHIIICHHBIM TMap, BIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPEHHsSI HHEPrusi, TEIJIOBOM JBUTATENb,
AJIEMEHTAPHBIN JIEKTPUUECKUI 3apsl, FJEKTPUUYECKOE IO, TPOBOIHUKU
U JUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
pas3inyath SBJICHUS (TEIUIOBOE PACHIMPEHHE M CXKATUEe, TeIUlonepenaya,
TEIJIOBOE PABHOBECHE, CMAUMBAHUE, KAWUISPHBIC SBJICHUS, UCIIAPEHUE,
KOHJICHCAIIUsl, TUIABJICHUE, KpHUCTaUIM3anus (OTBEpJeBaHUE), KUIICHUE,
Temionepeaaya (TerIoNnpOBOAHOCTb, KOHBEKILHS, U3IIy4EHUE),
ANIEKTpHU3AIUs TeJ, B3aUMOJECUCTBUE 3apAJIOB, ACHCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHUE, B3aUMOJEMCTBUE MArHUTOB, JEHUCTBUE
MarHuTHOT'O TOJISl Ha TMPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHAsT UHIYKIIHS)
[0 ONUCAHMID MX XapaKTEPHBIX CBOMCTB K HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBIICHUC;

pacrio3HaBaTh MPOSBICHUE U3YUYCHHBIX (U3UYECKUX  SBJICHUH B
OKpYXalollleM MHpe, B TOM uucie (U3MYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE M KaNWUISIpHbIE SIBIICHHS B MPUPOJE,
KpUCTalIbl B mpupoae, usiydeHue CoiHua, 3amep3aHue BOJOEMOB,
MOpCKHUE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHEsS, CHETa, JIEKTPUUECKHE
ABJICHUA B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuid, Jpeid MOIIOCOB, POJIb MAarHUTHOTO TOJS JUISl JKU3HU Ha
3emiie, MONSIPHOE CUSTHUE, TIPU ATOM MEPEBOJIUTH MPAKTUYECKYIO 3a7aqy B
y4eOHYI0, BBIACNIATh CYIIECTBEHHBIE CBONCTBA (MpuU3HAKHU) (HU3UYECKUX
SIBJICHUM;

OIKCHIBATh M3YyYCHHBIE CBOMCTBA TEN M (PU3UUYECKUE SIBJICHHS, UCTIONIb3Ys
bu3uYecKkre BETUYUHBI (TEMIIepaTypa, BHYTPEHHSSI SHEPTUsl, KOJTUYECTBO
TEIJIOThI, yJeIbHasl TEIIOEMKOCTh BEIIECTBA, YJCIbHAs TEIUIoTa
TUTaBJICHMS, yJeldbHAs TEIJIoTa NapooOpa3oBaHUs, yedbHAas TEIoTa
CrOpaHHusl TOIUIMBA, KOX(D(UIIMEHT TMONE3HOTO JCHCTBUS TEIUIOBOM



MAIllMHBI, OTHOCUTEIbHAs BIIAXKHOCTH BO31yXa, JJIEKTPUYECKHUU 3apsl,
cuia TOKa, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIEHUE NPOBOJHMKA,
yAeIbHOE  CONpPOTUBIEHUE  BeIlecTBa, pabora W MOIIHOCTh
NIEKTPUYECKOr0  TOKAa), MPH ONHCAHWUM NPABWIBHO  TPAKTOBATh
(U3HYECKUI CMBICII MCHOJb3yEMbIX BEJIWYWH, 0003HAYEHHS] U €IUHULIBI
bu3MUeCKUX BENMYMUH, HAaXOAWUTh (OPMYJbI, CBS3bIBAIOIINE JAHHYIO
bu3MUecKyl0 BEIUYMHY C JPYTUMH BEIWYMHAMH, CTPOUTH TIpadukKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

XapaKTEepHU30BaTh CBOMCTBA T, (PU3MUECKUE SIBIEHHS M IPOLECCHI,
UCIIONb3Yys OCHOBHBIE TOJOXKEHUS MOJEKYISIPHO-KUHETUUECKON TEOPHUH
CTpPOEHUS BEIlleCTBA, MPUHIUII CYNEPHO3UIMU ToJied (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHHMs 3apsa, 3akoH OMa i1 yJacTKa LEnH, 3aKOH
JIxoyns—Jlenna, 3aKkOH COXpaHEHMs DHEPIUM, IIPU OTOM J1aBaTh
CJIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alMCHIBATh €r0 MaTeMaTHYECKOe
BBIPAKCHUE;

OOBCHATh (PU3NYECKUE MPOIECCHl M CBOMCTBA TEld, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyalHd MPAKTUKOOPUEHTHPOBAHHOIO XAPAKTEpa: BBIABIATH
NPUYUHHOCIEICTBEHHBIE CBS3U, CTPOUTh OOBSICHEHNE U3 1—2 JOrHYecKux
IaroB ¢ omnopoi Ha 1-2 W3y4eHHBIX CBOWCTBA (DM3MUECKHUX SIBICHUM,
bu3nyecKux 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemate pacu€THbIE 3adadyd B 2—-3 JEHUCTBUS, HCHOJB3Yys 3aKOHBI H
dbopMybl, CBsA3bIBatOUIME (PU3MUYECKHE BEIMUMHBI: Ha OCHOBE aHalu3a
YCJIOBHUS 3aJlauyd 3allMChIBaTh KPATKOE YCIIOBHUE, BBIABIATH HEIJOCTATOK
JaHHBIX ISl pEeHIeHHs] 3aJadyd, BBIOMPATh 3aKOHBI U (POPMYJIBI,
HeoOXonuMble Uisl €€ pelIeHHs, MPOBOAUTH pacCyYEThl U CPaBHUBATH
MOJIYYEHHOE 3HaU€HHUE (PU3NUECKOI BEIMUMHBI C U3BECTHBIMU JaHHBIMH;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXXHO PpELIMTh MPU IOMOIIU
(U3MYECKMX METOAOB, HCIOJb3Ysl ONHMCAHHE HCCIEHOBAHUS, BBIICIATH
IIPOBEPSEMOE  IPEANOJIOKEHUE, OLEHUBATh IPABWIBHOCTh IOPSAKA
IIPOBEICHUS UCCIIEA0BAaHUS, A€1aTh BBIBOBI;

OPOBOJUTH OMNBITHI 1O HAOMIOACHUIO (DU3MUECKUX SIBICHUM WIH
(u3HYECKUX CBOWCTB Tell (KaNWUISIPHBIC SBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT €ro o0béma, TeMrneparypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHMWs MpPH U3IYYEHUH OT LBETa HU3Iydaromlel (MOTJIONIaroNIeil)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJABI OT TEMIIEPATYPhI KUAKOCTU U
Iomaan €€ IOBEPXHOCTH, DJJEKTpHU3aluus TEI W B3aUMOJCHCTBUE
ANEKTPUYECKUX 3apsA0B, B3aUMOJCHUCTBUE ITOCTOSIHHBIX MAarHUTOB,
BU3yaJn3alMsl MArHUTHBIX II0JI€H IIOCTOSHHBIX MAarHUTOB, JIEUCTBUS
MAarHuTHOI'O MOJI HAa NPOBOJHHUK C TOKOM, CBOWCTBA JJIEKTPOMArHUTa,



CBOMCTBA DJIEKTPOABUTIATENsl IOCTOSHHOTO TOKa): (OpMYIUpOBaTh
MpOBEpsAEMbIE MPEANON0KEHHUs], COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000py10BaHMs, ONKCHIBATH XOJ1 OMbITA U (HOPMYIUPOBATH BHIBOIBI;
BBIMOJHATh ~ MpsIMBIE ~ W3MEPEHUS]  TEMIIepaTypbl, OTHOCHUTEIbHOU
BJIQXHOCTH BO3/1yXd, CHJIbl TOKa, HAIpPSKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U JATYMKOB (DU3MUECKUX BEJIIUYMH, CPABHUBATH
pe3yabTaThl U3MEPEHUM ¢ YUETOM 3a/1aHHOM a0COIIOTHOM MOTPEIIHOCTH;
IPOBOJNUTDH HCCIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3UYECKOM BEIMUYUHBI OT
JpYyrod C  HUCIOJb30BAaHUEM IMPSAMBIX M3MEpPEHHUH  (3aBUCHMOCTh
COMPOTHUBJICHUS] TPOBOAHUKA OT €ro JJIMHBI, IUIOMIAJU TONEPEUHOr0
CEUEHUS U Y/IEJIBbHOrO CONPOTUBIIEHUS BELIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYWEro 4epe3 MPOBOJHHMK, OT HANpsKEHHs Ha  IPOBOJHHUKE,
UCCJIEIOBAHUE TIOCIEAOBATEIbHOIO M  MapaJyIeIbHOTO  COEIMHEHHM
MPOBOJHUKOB): IUIAHUPOBATH HCCIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBIMOJHATh M3MEPEHUs, Cleaysl MPEeNIoKEHHOMY IUIaHy, (UKCUPOBAThH
pe3yabTaThl TOJTYYEHHOW 3aBUCUMOCTH B BHJE TaOnull U TpaduKoB,
JIeNIaTh BBIBOJBI 110 PE3YJIbTaTaM UCCIIEAOBAHUS;

MPOBOJUTh KOCBEHHbIE W3MEpeHUsd (PU3MYecKuX BeIU4UH (yAelbHas
TEIUNIOEMKOCTh ~ BEIIECTBA, COINPOTHUBIEHHE NPOBOAHMKA, padoTra W
MOIITHOCTh 3JIEKTPUUECKOr0 TOKA): IJIAHUPOBATh W3MEPEHHs, COOUpAThH
HKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CJENysl MPEII0KEHHON MHCTPYKLUUHU, U
BBIUMCIISITh 3HAUCHUE BEIMYUHBI

cOOIIOIaTh MpaBUjIa TEXHUKU 0€30MacCHOCTH IpH padoTe ¢ 1abopaTopHBIM
000pyIOBaHUEM;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3yUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HX ONHMCAHUA (B TOM 4YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMI'POMETp, MapoBas TypOMHA, aMmIepMeTp,
BOJITMETP, CUETYMK JJIEKTPHUUECKOW 3HEPrUH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpPbI, HArpeBATENbHbBIE AIEKTPOIPUOOPHI (IPUMEPHI), HIEKTPUUECKUE
IPEIOXPAHUTEIH, JIEKTPOMArHUT, FIEKTPOJABUTaTENb IIOCTOSHHOTO TOKA),
UCTOJIb3Ysl 3HAHUA O CBOMCTBaxX (DM3MUYECKUX SIBICHUN U HEOOXOIUMBIE
(du3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOWCTBA M H3MEPUTEIbHbIE
npubopbl MO CXeMaM M CXEMAaTU4YHbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETpP, TEPMOC, ICHUXPOMETP, TMTPOMETP, JBHUraTellb BHYTPEHHETrO
CrOpaHMsi, AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMBbl 3JIEKTPUUYECKHX
Henen ¢ nmocjaeaoBaTeNbHBIM U MapajiyleIbHbIM COSAMHEHUEM DJIEMEHTOB,
pasznuuasi yCJIOBHbIE 0003HAUEHUS JIIEMEHTOB JIEKTPUUECKUX LIETIEH;



NPUBOINUTHE  TPUMEPHl  (HAXOMWTh  HWHPOPMAIMIO O  MPUMEpPAX)
MPAKTUYECKOTO HCIIONB30BaHUS (U3MUCCKHX 3HAHWUH B TIOBCEIHEBHOM
KU3HU JUIsl o0ecrieueHurs: 0€30MacHOCTH MU OoOpalleHuH ¢ IpudopamMu U
TEXHUYECKUMH YCTPONCTBAMH, COXPAHECHHS 3J0POBbS M COOJIIOJACHUS
HOPM SKOJIOTHYECKOTO TTOBEACHUS B OKPY KAIOIIEH CpesIe;

OCYIICCTBIIAITh TOMCK HMHPOpManud (PU3NYECKOrO COJCpKaHHWS B
HNHTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWK W TYyTEM CpaBHCHUS
JOTIOJIHUTEIIPHBIX ~ MCTOYHUKOB  BBIACIATH  HMH(pOpMamuio, KoTopas
SIBIISICTCS IPOTHBOPECUYNBOMN WIIH MOXKET OBITh HEOCTOBEPHO;
WCIIOJIB30BaTh NP BHITOJIHCHUH yYEOHBIX 3aJaHHA HAyYHO-TIOMYJISIPHYIO
JUTEPaTypy (PU3MYECKOrOo COJCp)KaHUS, CHPABOYHBIC MaTEpHAIbI,
pecypcel cetn MIHTEpHET, BiaieTh MpUEMaMy KOHCTIEKTUPOBAHMS TEKCTA,
npeoOpa3oBaHus MH(POPMALUU U3 OAHOW 3HAKOBOI CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHbMEHHBIC W KpaTKHUE YCTHBIE COOOIICHWS,
0000mass wHOOPMALIMIO M3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJIEp)KaHMs,, B TOM 4YHCIE MYOJMYHO TMPEACTABIATH Pe3yJbTaThl
MPOCKTHOW WJIM HMCCIIEIOBATEIBCKON NEATETLHOCTH, MPHU 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHUHHBIA ammapar Kypca (Qu3ukwy,
COTIPOBOXK/IATh BBICTYIICHHUE MPE3CHTAINCH;

IPY BBIMOJHEHUH YYEOHBIX TMPOEKTOB W HCCIEAOBAaHUN (HU3UICCKUX
MIPOIIECCOB PACTIPENENATh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C
ITOCTaBJICHHBIMM 3a/Ja4aMU, CJIEIHUTh 3a BBIIIOJIHEHHEM IIIaHa ACHCTBUM M
KOPPEKTUPOBAaTh €ro, aJIecKBaTHO OIICHHBAaTh COOCTBEHHBIN BKJIaj] B
NESITeTHHOCTD TPYIIIHI, BEICTPANBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCTD pa3periarh KOH(PIUKTHI.

K xoHniy oOyuenust B 9 kiacce mpeaIMeTHbIC Pe3yabTaThl Ha 0A30BOM YPOBHE
JIOJIKHBI OTPAXKaTh CHPOPMUPOBAHHOCTD Y OO YyUAIOIIUXCS YMEHUM:

UCIIONBb30BaTh TMOHSITUSI: CUCTEMa OTcu€ra, MaTepualibHash TOYKa,
TPAEKTOPHUs, OTHOCUTEIHHOCTh MEXAaHWYECKOrO JBIXKEHUS, Acdopmanus
(ympyrasi, mjaacTU4eckasi), TPEHHE, IIEHTPOCTPEMUTEIHLHOE YCKOpPEHHE,
HEBECOMOCTh M TIEPETPY3KHU, HEHTP THKECTHU, aOCOIIOTHO TBEPAOE TEO,
LEHTP TSKECTU TBEPAOrO Tella, paBHOBECHE, MEXaHUYECKHUE KOJICOAHUsS U
BOJIHBI, 3BYK, WH(QPa3ByK M yJIbTPa3BYK, 3JICKTPOMATHUTHBIC BOJIHBI,
IKajga 3JEeKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U J1abHO30PKOCTb,
CIEKTPhI UCITyCKaHUSI M TOTJIONICHUS, abda, OeTa- U raMMa-u3IydeHus,
W30TOIIbI, SiFIEpHast SHEPTeTUKA;

paznuuath SIBJICHUS (paBHOMEpPHOE W HEPaBHOMEPHOE MPSMOJIMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSIMOJIMHEWHOE JBUXKEHUE, CBOOOHOE
MaJICHUE TeJl, PABHOMEPHOE JIBUKEHUE MO OKPYKHOCTH, B3aUMOJECHCTBUE



TeJ, PEaKTUBHOE IBWKEHUE, KOJeOATENbHOE JBIXKCHHE (3aTyXarollue U
BBIHYKJIEHHbIE KOJIEOAHUsA), PE30HAHC, BOJHOBOE JABWXEHHUE, 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 PaJMOAKTUBHOCTb, BOSHUKHOBEHHME JIMHEHYATOr0 CIIEKTpa
U3JTy4EHUs]) 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UUECKOE SBICHUE;

pacmo3HaBaTh TMPOSIBICHHE M3YYEHHBIX (U3MUYECKUX  SBICHUI B
OKpyXaroleM Mupe (B TOM 4yHcie (U3nyecKkue SBICHHUS B MPUPOJIE:
IPUIUBBL U OTJIUBBI, IBUKEHHUE Tu1aHeT COJTHEUYHOM CUCTEMBI, PEaKTUBHOE
JBWKEHUE IKUBBIX OpPraHU3MOB, BOCIPHUSTUE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHAMH, 3XO0, LIBETa Te€J,
ONTUYECKHUE SIBICHUS B MPHUPOAE, OMOJIOrMUECKOe JEHCTBUE BHJIUMOTIO,
yIBTPaQHUOIETOBOIO U PEHTICHOBCKOI'O M3JIYyYEHMH, €CTECTBEHHBIN
pasvOaKTUBHBIA (POH, KOCMHYECKHE JY4H, PaJUOAKTUBHOE H3JIyUECHUE
NPUPOAHBIX MMHEpAJOB, JIEHCTBUE pPAJAMOAKTUBHBIX W3JIYyYEHUH Ha
OpraHu3M 4eJOBeKa), NPH ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
yueOHYI0, BBIIENATh CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKU) (PU3NYECKUX
SIBIICHU;

OIKCHIBATh M3YyYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHS, UCTIOIb3YS
busnueckue BeNWYUHBI (CpEIHsIE UM MIHOBEHHAs CKOPOCTh Tella Mpu
HEPABHOMEPHOM JIBJKEHHH, YCKOPEHHE, IEpEMELIECHUE, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CWIa YINPYTOCTH, CUIa TSKECTH, YCKOPEHHUE
CBOOOJHOrO TMAJEeHUsl, BEC Tela, HUMIYJIbC Tela, HWMILYJIbC CHUJIbL,
MeXaHH4yeckass pabdoTa M MOIIHOCTb, INOTEHUIUAJIbHAs HHEPrusl Tena,
IOJIHATOIO0 HAJl MOBEPXHOCTHIO 3€MJIM, IOTEHIMAJIbHASI HEPIUsl CHKATOU
NPYXUHBI, KHHETHYECKas SHEPrus, IOJHAs MeEXaHU4ecKas >SHeprus,
NEepHOJ U YacToTa KoJieOaHUH, JJIMHA BOJHbBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeIb MPEJOMIICHUS CPENbl), IPU OMMCAHUU
IPaBWJIBHO TPAKTOBATh (DPU3MYECKUN CMBICI HCIHOJIb3YEMBIX BEJIUYHH,
0003HaYeHUs1 U €IWHULBI (PU3NYECKUX BEIUYHMH, HAXOIHUTHh (POPMYIIbI,
CBS3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIMYMHY C JIPYTUMU BEIMYMHAMH,
CTPOUTH rpapUKHU U3yUEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJINYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLIECCHI,
UCIOJIb3Ysl 3aKOH COXPAaHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHUS,
NOPUHIMI CYNEPHO3ULIMA CHWJI, MPUHIUMI OTHOCUTEIbHOCTH [ amuies,
3akoHbl HBIOTOHA, 3aKOH COXPAaHEHHs HMMITYJIbCA, 3aKOHBbl OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHHUsI 3apsI0BOr0 U MacCCOBOI'0 YHUCEI



IpU SAEPHBIX pPEAKLMIX, NMPU ITOM J1aBaTh CJIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3alMChIBaTh €r0 MAaTEMaTHYECKOE BhIPAKEHUE;

OOBSCHATH (PU3NYECKHE MPOLECChl M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTHPOBAHHOI'O XapaKTepa: BBIABIATH
IPUYHUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JTIOTMYECKUX
IaroB ¢ OMnopod Ha 2—-3 W3Y4YEHHBIX CBOMCTBA (DM3MUECKUX SIBICHUM,
($u3nYeCKuX 3aKOHOB WIHM 3aKOHOMEPHOCTEH;

pemiaTh pacyu€THble 3aJaud  (ONUparolmuecss Ha CcHcTemMy u3  2-3
YPaBHEHUI), UCIIONb3Ys 3aKOHBI U (POPMYJIIBI, CBSI3BIBAIOIINE (HHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIOBHUS 3aJadyd 3alCchiBaThb KpaTKOe
YCIIOBUE, BBISABIATh HEJOCTAIOLINE WIM U30BITOUHBIE JaHHbIE, BHIOUPATH
3aKOHBI U (HOPMYIIbI, HEOOXOIUMBIE JIJISl PEHICHUS, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAIUCTUYHOCTh IMOJYYEHHOIO 3HAYEHUs (U3HYECKOU
BEJIMYUHBIL

pacrno3HaBaTh MpOOJEMbI, KOTOPbIE MOXKHO PpEHIMTh MpPU IOMOIIHU
(¢u3nYecKuX METOJI0B, HCIOJIb3Yys OMNHCAHHUE HCCIIEOBAHMS, BBLACIATH
NPOBEPAEMOE MPENINOJOKEHNE, OLEHUBATh MPAaBWIBHOCTh MOpPsJKa
NPOBEICHUS  UCCIEOBAHUS, JIeJlaThb  BBIBOJIbI, HWHTEPIPETUPOBATH
pe3ybTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl 1O HAOMIOACHHIO (DU3MYECKUX SBJICHUM WIH
(du3nueckux CBOMCTB Ten (M3y4deHue BTOporo 3akoHa HbroToHa, 3akoHa
COXpAaHEHUs] PHEPruHu, 3aBUCUMOCTb Iepuoja KOJIEOAHUU MPY>KUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIMTYZAbl MAJIBIX KOJEOAHH, IPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA,
pasno)keHue Oeyoro CBeTa B CHEKTpP, M3YUEHHE CBOWCTB HM300paKeHHS B
IUIOCKOM 3€pKajie U CBOWCTB H300pa)K€HHsI IpeaMeTa B coOuparomien
JUH3E, HAOJMIOJEHHE CIUIOIIHBIX W JIMHEHUYaThIX CHEKTPOB H3ITYUYCHMS):
CaMOCTOSTETFHO COOMpaTh YCTAaHOBKY U3 M30bITOYHOrO Habopa
o0OpyAOBaHMs, ONWUCHIBaTh  XOJ  ONbITAa W  €ro  pe3yibTaThl,
(GbopMyIHUpOBaTH BHIBOJIBI;

IPOBOJUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpeoHee 3HaueHHEe U3MEpSEMOM BeJIWYMHBI ((POKYCHOE pacCTOsHUE
coOuparouieii JuH3bl), OOOCHOBBIBaTH BBIOOp crmoco0a U3MEpEeHus
(M3MepuTenbHOro Mpubdopa);

IPOBOJUTH MCCIENIOBAHUE 3aBUCUMOCTEH (U3MYECKUX BEIMYHUH C
UCIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUH (3aBUCHUMOCTh IYyTH OT BPEMEHH
py PaBHOYCKOPEHHOM [IBIKEHHM O€3 HauyajJbHOM CKOpPOCTH, Mepuozia
KoJIe0aHUII MaTeMaTHYECKOI0 MasiTHUKA OT JJIMHBI HWUTH, 3aBUCUMOCTHU
yria OTpakeHHUsl CBeTa OT yrja MaJeHus W yria MNpeloMIIeHHs OT yria



najieHusl): IUIAHUPOBAaTh HCCIICOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (HKCHpOBaTh pe3yJbTaThl IONXYYCHHOW 3aBUCUMOCTH
bu3HUeCKUX BEIMYMH B BUJIC TaOJNUIl M T'PaQHUKOB, J€NaTh BBIBOABI IO
pe3yJbTaTaM HCCIIEOBaHUS;

MPOBOJUTh KOCBEHHBIC W3MEPEHHsS] (U3MUECKUX BEIWYUH (CPEIHSS
CKOpPOCTh M YCKOPEHHE Tejla TpPH PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOpEHUE CBOOOIHOTO MAaJeHUs, KECTKOCTh TMPYKUHBI, KOIPPHUIHCHT
TPEHUS CKOJBKEHHUS, MEXaHWdeckas paboTa W MOIIHOCTh, 4YacTOTa M
nepuoy]; KoJeOaHWi MAaTeMaTHYeCKOr0o W TPYKWHHOTO MAasTHUKOB,
ONTHYECKass Cujia CcoOuparoned JIMH3bI, PaJUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh IKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBITIOJTHATDh U3MEPEHUs, CIEIYs MPEMIOKEHHOW WHCTPYKINH, BBIYUCIIATH
3HAYEHWE BEIMYMHBI M aHAITM3UPOBATH MOTYIECHHBIC PE3YIbTAThI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

COOJTFO/IaTh MpaBWIa TEXHUKU O€30IMaCHOCTH MPHU paboTe ¢ 1abopaTOpPHBIM
000pyTI0BaHUEM;

pa3nu4aTh OCHOBHBIE TPU3HAKA W3YYEHHBIX (HU3UYECKUX MOJEIICH:
MaTepHallbHasl TO4YKa, a0CONIOTHO TBEPAOE TENO, TOYCYHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENIb aTroMma, HYKJIOHHas
MOJIeTTb AaTOMHOTO SI/IPa;

XapaKTepU30BaTh TNPHUHIMINBI JACHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha HMX OmnucaHus (B TOM 4YHUCJE:
CIIUIOMETpP, JATYMKU TIOJIOKEHUS, PACCTOSHUA U YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, TMEPUCKOI, (oToammapar, ONTHYECKHE CBETOBO/IHI,
CIEKTPOCKOT, J03UMETp, Kamepa BuibcoHAa), HCIONB3ys 3HAHUS O
CBOMCTBaX (PHM3MYECKUX SIBICHHA W HEOOXOMUMBbIC (U3HUECKUE
3aKOHOMEPHOCTH;

WCIIOJIB30BATh CXEMbl U CXEMATUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOUCTB, M3MEPUTEIBHBIX TPUOOPOB M TEXHOJOTUYECKHUX IPOIECCOB
IpU pPEUICHUH Yy4eOHO-TIPAKTUYECKHX 3aJad, ONTHYECKUE CXEMBI IS
MOCTPOCHUS N300PAKEHUN B IJIOCKOM 3€pKajie M COOMPAIOIIe JINH3E;
NPUBOMUTH  MpUMEphl  (HAXOauTh  WH(MOpPMAIIMI0O O  TpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHUS (U3MUECKUX 3HAHWH B TIOBCEIHEBHOM
KU3HM I o0ecrieueHus: 6€30MacHOCTH MPU OOpaIlleHUH ¢ MpUOopamMu U
TEXHUYECKUMHU YCTPOWUCTBAMH, COXPAHECHHS 3JI0POBbSI M COOJIIOJACHUS
HOPM DKOJIOTHYECKOTO MOBEACHUS B OKPYKAIOIIEH cpere;

OCYIICCTBIIATh TOUCK HMH(POPMAUA (PU3HYECKOrO COJICpPKaHUS B
WHuTepHeTe, caMOCTOSATENBHO (GOPMYIUPYS MMOUCKOBBIN 3aIpoCc, HAXOIHUTh



MyTU ONpeeNeHHUs] JOCTOBEPHOCTH TMOTY4YeHHOW MH(POpPMAIMA Ha OCHOBE
UMEIOIINXCSl 3HAHUN U TOTIOJTHUTENbHBIX UCTOYHUKOB;

UCTIOJIb30BaTh MPH BBHIMOJIHEHWN YYEOHBIX 3aJlaHUil HAyYHO-TIOMYJISPHYIO
auTepaTypy  (pU3MUECKOro coaepiKaHMs, CIPaBOYHbIE  MaTepHAaIbI,
pecypcbl cetn MHTepHET, BIafeTh NpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMALIUU U3 OAHOW 3HAKOBOI CHCTEMBI B JIPYTYIO;
co3aBaTh COOCTBEHHBIE NMHCbMEHHBIE U YCTHBIE COOOILICHHS HAa OCHOBE
UHPOpPMAIMU U3 HECKOJIbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHUA,
nyOIMYHO TPECTABIATh PE3YNIbTAThl MPOSKTHON MIIM MCCIEI0BATEIbCKON
JEeSITENbHOCTH, TPH 3TOM TPAaMOTHO  HCIIONB30BATh  HM3yYEHHBIN
NOHSATHUIHBIN anmapaT HM3y4aemoro pasnena (U3WKU U CONPOBOXKAATH
BBICTYIUICHHE TMIpe3eHTale ¢ yd4y€ToM OCOOEHHOCTEH ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoauuecTBO 4acoB
Ne HanmenoBanue pa3zesion DJIeKTpOHHbIE (HU(POBHIE)
KonTpoabHbie IIpakTH4yeckue
/I | ¥ TeM NPorpaMMsbl Bceero o0pa3oBaTeJibHbIE pecypchbl
padoTsbI padoThbI
Pa3zpnen 1. ®Pusuka u e€ posib B IO3HAHUHU OKPYIKAKOIIET0 MUPA
bubmunorexa IHOK
1.1 ®du3nKa - HayKa o oje 2
M3HKa - Hayka 0 fipupol https://m.edsoo.ru/7f416194
b K
1.2 ®Ou3nyecKkue BeINIHNHBI 2 1 nommorexa IO
https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHay4HBIN ) | bubnmnoreka [JOK
' METOJ MTO3HAHUS https://m.edsoo.ru/7f416194
Wroro no pazueny 6
Pa3znen 2. IlepBoHayasibHbIE CBeIeHUS 0 CTPOCHUH BellleCcTBa
bubmunorexa IHOK
2.1 C 1
TpOCHHE BetmecTRa https://m.edsoo.ru/7f416194
[l BrxeHue n
2.2 B3aHUMOJICHCTBHE YaCTH 2 1 bubmorexa HOK
' A t https://m.edso0.ru/7f416194
BCIIECTBA
)13 ArperaTHble COCTOSTHUS ) bub6mmorexa LIOK
' BEILIECTBA https://m.edsoo.ru/7f416194
Uroro no pazgeny 5

Paznen 3. /IBu:keHune U B3auMojieiicTBHeE Tel




but6mmoreka [IOK

.1 M
3 CXAHITICCKOC JIBIDKEHHC 3 https://m.edso0o.ru/7f416194
10 Wnepuus, macca, 4 bubmmorexa LIOK
' IUIOTHOCTB https://m.edsoo.ru/7f416194
bubmuoreka [IOK
3.3 Cua. B c 14
i HAHBL CHL https://m.edsoo.ru/7f416194
Hroro no pazaeny 21

Pa3pnen 4. /laBienue TBEPABIX TeJl, ’KUIAKOCTEH M Ta30B

Hasnenue. [lepenaya

41 JIaBJICHUS TBEPABIMU 3 but6mmoreka [IOK
' TenaMU, ) XUIKOCTIMU U https://m.edsoo.ru/7f416194
razaMu
bubnunorexa LIOK
4.2 5
JlaBneHue KHIKOCTH https:/m.eds00.ru/7f416194
bubmuorexa IHOK
4.3 A 6
TMOC(EpHOE J1aBIICHUE https://m.edsoo.ru/7f416194
JlelicTBrE )KUJIKOCTH U Ta3a
4.4 Ha NOTrpyKEHHOE B HUX 7 bubmmorera [IOK
) py https://m.edsoo.ru/7f416194
TEI0
Uroro no pazgeny 21

Pa3nea 5. Pa6ora n MOIIHOCTDH. JHEprus

but6mmoreka [IOK

5.1 Pa6 3

aboTa 1 MOUIHOCTR https://m.edsoo.ru/7f416194
bubnunorexa LIOK
2 IT

> POCTRIC MEXATIIMT > https://m.edsoo.ru/7£416194
b K

5.3 MexaHnueckas SHEprust 4 nommorexa LIO

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




Hroro no pazneny

12

PesepBHOe Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

12




8 KUIIACC

HaumenoBanue KosnuectBo yacos
Ne DJIeKTpOHHBIE (LU (PPOBHIE)
Pa3/iejioB U TEM Konrpoiabnsie IpakTnyeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NporpamMMel padoThI padoThI
Pa3pnen 1. TenoBble siBi1eHNust
11 CtpoeHue u CBOIMCTBA 7 bubnmoreka [JOK
' BEILIECTBA https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
1.2 T 21 1 5
CIIIOBLIE TPOHECCH https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nea 2. DiiekTpu4eckre M MATHUTHbIE SIBJICHHSA
DNEeKTpUYECKHE 3apsiibl.
2.1 3a SDKIC)HHBIC TeHaI:I IfX 7 1 bubmorexa OK
' p . https://m.edsoo.ru/7f4181ce
B3aUMO/ICIICTBUE
I o
29 OCTOSTHHBIN ) 20 ) 7 bubmuorexa [IOK
DIIEKTPUUYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
2.3 M 6 1 1.5
AHHTHRIC ABTCHIA https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 bubnuotexa [IOK
' VHIYKLMS https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO
- 68 4 14.5

YACOB I10 I[TPOTPAMME




9 KIIACC

HauMeHOBaHHE KosanuecTBo 4acoB
Ne DJIeKTpOHHBIE (LU (PPOBHIE)
pa3iesioB H TeEM KoHTpoibHbIe IIpakTH4eckune
n/n Bcero o0pa3oBaTejibHbIE pecypchbl
NporpamMMel padoThI padoThI
Paznen 1. Mexanuveckue siBJIeHUs
MexaHnudeckoe Eu6 10K
nOIMOTEKA
1.1 BIOKCHHE U CIIOCOOBI 10 1
a https://m.edsoo.ru/7f41a4a6
€ro ONMHUCAHUs
but6mmoreka [JOK
1.2 BzaumopeiictBue Ten 20 3
A https://m.edsoo.ru/7f41a4a6
bu6nuorexa [IOK
1.3 3aKOHBI COXpaHCHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 40
Pa3zgen 2. Mexann4yeckue KoJ1e0aHud U BOJTHBI
)1 MexanndecKue 7 3 bu6nunorexa LIOK
’ KOJICOaHHS https://m.edsoo.ru/7f41a4a6
) MexaHH4eCKHE BOJIHEI. g 3 bu6nuorexa LIOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3znen 3. DiieKTpOMArHUTHOE MOJI€ M 3JIEKTPOMArHUTHbIE BOJIHbI
DNeKTpOMarHuTHOE
31 noJje u 6 ) bubmuorexa [IOK
' 3JIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41a4a6

BOJIHBI




Hroro no pazneny

Pa3gea 4. CBeToBbIe ABJICHUSA

41 3aKOHBI 6 bubnuorexa [IOK
' PacIpOCTPAHEHHS CBETA https://m.edsoo.ru/7f41ada6
49 JIMH3BI 1 ONITUYECKHE 6 bu6mmoreka [IOK
' prOOPEI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenune 6emoro 3 bubmuorexa [IOK
' CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pazngen 5. KBanToBbIe siBJIeHUS
Hcnyckanue u
bu6nmoreka [IOK
5.1 MOTJIONICHUE CBETA 4
https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CtpoeHune aTOMHOTO 6 bubnmnoreka [JOK
' saapa https://m.edsoo.ru/7f41a4a6
5.3 SlnepHble peakiu 7 bubmorexa OK
https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17

Pa3nea 6. [loBropnTenbH0-0000a10 Ui MOAYJIb

6.1

IloBTOpEHME M
00o0mieHne

coJiep KaHUs Kypca
bu3uku 3a 7-9 kimacc

bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6




Hroro no pazneny

OBHIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

27







IHOYPOYHOE IIVTIAHUPOBAHUE

7 KIIACC

Ne

S~

Tema ypoka

KoauuecTBo yacoB

Bcero

KonTpoabHbie
padoThbI

IIpakTH4yeckue
padoTsbI

Jara
U3yueHmust

DJIEKTPOHHBIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

®usnuka — HaykKa o
npupoze. SBnenus
npupoabl. Puznyeckue
SBJICHUS

MexaHu4decKue, TCIUIOBEIE,
AIEKTPUYECKHUE,
MarHUTHbBIE, CBETOBEIC,
3BYKOBBIC SIBJICHUS

duznyueckre BEIUUYUHBI U
WX U3MEpEHUe

VYpok-uccienoBanue
"Usmepenue TemnepaTypsl
TIPY TIOMOIITH JKUJIKOCTHOTO
TEPMOMETpA U AaTYHKA
TeMIEPATyphl"




Kak ¢usuka u apyrue
€CTECTBEHHbIE HAYKU
W3Y4aroT IPUPOAY.
EcrecTBeHHOHAYUYHBIN
METO/]T TO3HAHUS.
Onucanune pU3NIECKUX
SIBJIEHUW C TIOMOILBIO
MoZzenein

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

Ypok-uccienoBanue
"IIpoBepka runoTe3bl:
JTATbHOCTH MOJETA IapUKa,
MYLIEHHOTO
TOPU30HTAIBHO, TEM
0oJbliIe, YeM OOJIbIIe
BBICOTA ITycKa"

CrpoeHue BemiecTsa.
OmbBITEI, TOKA3EIBAIOIIHNC
JIUCKPETHOE CTPOCHUE
BEIIIECTBA

bu6nmmoreka [IOK
https://m.edsoo.ru/ff09fe0a

JIBM>KEHHE YaCTHIL
BelllecTBa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e

Ypok-uccnenoBanue
«OIMBITE IO HAOJIIOIEHUIO
TEIJIOBOTO PACIIUPEHUS
ra3oB»

10

AFpeFaTHBIe COCTOsSIHHA
BCIICCTBA




B3auMocBsa3p Mexny
CBOMCTBaMU BEIIECTB B
Pa3HbBIX arperaTHbIX
COCTOSIHHSIX U UX

bubmuorexa [IOK

11
ATOMHOMOJIEKYIIAPHBIM https://m.edsoo.ru/ff0a0378
crpoerreM. OcCOOEHHOCTH
arperaTHbIX COCTOSHUMI
BOJIbI
MexaHudeckoe JBUKEHUE.

12 PaBHOMEpHOE 1 bubmmorexa [OK

P https://m.edsoo.ru/ff0a05c6
HEPaBHOMEPHOE JIBHIKEHHE

13 CxkopocTts. Ennnuniibt bubmuotexa [IOK
CKOPOCTHU https://m.edsoo.ru/ff0a079c

14 Pacuer nytu 1 BpeMeHU bu6numorexa LIOK
JBUKECHUS https://m.edsoo.ru/ff0a0ae4
WNuepuus. 3aKoH HHEPIIMH.

s B3aumopeicTBue Ten kak bubnmoreka [JOK
[pUYNHA U3MEHEHUS https://m.edsoo.ru/ff0a0c10
CKOPOCTH JIBHIKEHHUS TEJl
[InoTHOCTH BeiecTBa.

bu6nmmoreka [IOK
16 | Pacuer maccel u 0o0beMa

TEJ1a I10 €ro IJIOTHOCTHU

https://m.edsoo.ru/ff0a0fee




17

Jlaboparopnas pabota
«Omnpenenenye MIOTHOCTH
TBEPAOTO TEIa»

18

Pentenue 3agad mo reme
"[TimoTHOCTH BemecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al23c

19

Cura KaK XapakTepHUCTHKa
B3aumoeiicTeusa Ten. Cuia
ynpyrocTd. 3akoH ['yka

20

JlaGopaTopHnast pabota
«M3yueHne 3aBUCUMOCTH
pactsbkeHus (nedopmariin)
NPY>KHHBI OT TIPUJIOKEHHON
CHUITBD»

21

SIBnenune tarorenus. Cuna
TSXKECTHA

22

CBsi3p MEXy CUIION
TSKECTH M Maccoii Tena.
Bec tena. Pemenue 3amaq
o Teme "Cwuna Tsoxect"”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al778

23

Cuita TsKeCTH Ha IpYyTuX
rmanerax. Ousnyeckue
XapaKTEPUCTUKHU IJIAHET

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al1502




N3mepenue cui.

bubmuorexa [IOK

24
JuHnamomerp https://m.edsoo.ru/ff0al8cc

bubmuorexa [IOK

25 Bec tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnoxxeHue IByX CHIL,

26 HaIpaBJIEHHBIX IO OJTHOM bubnmnoreka [IOK
IIPSMOMU. https://m.edsoo.ru/ff0ala70
PaBHOpelicTBYIOIIAsA CHIT

7 Pewenue 3aau o reme
"PaBHOelicTBYIOIIAsA CHIT"

TpeHne CKOIbXKEHUS U
28 TpeHue nokos. TpeHue B bubmorexa LIOK
P P https://m.edsoo.ru/ff0alb9c
MPUPOJIE U TEXHUKE
JlaGopartopnas pabota
«M3yyeHne 3aBUCUMOCTH
CHUJIBI TPEHUS CKOJIBKEHUS
29 OT CHUJIBI IaBJICHUS U bubmorexa OK
A https://m.edsoo.ru/ffO0alcc8
xapakrepa
CONPHUKACAIOIINXCS
MMOBEPXHOCTEM»
Pewenue 3anau Ha
30 omnpezaeeHue

PaBHOJICHCTBYIONIECH CHUIIbI




31

Pemenwne 3agau mo Temam:
«Bec Temay, «['padudeckoe
HU300pakeHUE CHID»,
«Cubly,
«PaBHOZIEUCTBYIOIIAS CHIDY

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0alde0

32

KonTtponbHas paboTa mo
TeMaM: «MexXaHHIeCKoe
IBIKEeHHe», «Macca,
IJIOTHOCTBY, «Bec Tenay,
«['papuueckoe
HU300pakeHUE CHID»,
«Cub»

33

HaBnenue. CiocoObI
YMEHBIIICHUS U
YBEJIUYCHHUS TaBICHUS

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a20a6

34

JlaBneHnue rasa.
3aBUCHMOCTH JaBJICHUS
raza oT 00béma,
TEeMIIEPaTypPhI

bubmuorexa [IOK
https://m.edsoo.ru/ff0a2376

35

[lepenaua naBneHus
TBEPABIMU TEJIAMU,
JKHJIKOCTSIMU M Ta3aMH.
3axoH Ilackais

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a25b0

36

JlaBlieHHE B *KUJIKOCTU U
rase, BEI3BaHHOE
JIEUCTBUEM CHJIIBI TSHKECTH

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a2718




Pemnrenue 3agad mo reMme

37 «/laBneHue B KUIKOCTU U bubamorexa [IOK
s https://m.edsoo.ru/ff0a2826
rase. 3axoH Ilackams»
bu6nuoreka LIOK
38 0
Coobmaromecs cocyet https:/m.edso00.ru/ff0a2970
39 I'uppaBauueckuii mpecc bubmorexa OK
AP p https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsl. [lopiiHeBoi
JKUJIKOCTHEIN HacOC
ATtmocdepa 3emin.
[TpuyuHBI CyIIECTBOBAHUS
BO3AYIIHONW 00O0JIOYKH
41 36MJ‘I};/IHI3aBI/ICI/IMOCTI) bubmorexa OK
) https://m.edsoo.ru/ff0a2b5a
aTMOC(epHOTO JTaBICHUS
OT BBICOTHI HaJl YPOBHEM
Mopst
4 Bec Boznyxa. bub6mmorexa [IOK
ATMoc(epHoe TaBieHue https://m.edsoo.ru/ff0a2bSa
Nsmepenne atmocdepHOro
43 apieHus. OnbIT bubmorera [IOK
. ' https://m.edsoo.ru/ff0a2dag
Toppuuennn
3aBUCHMOCTD
m aTMOC(epHOTO JTaBICHUS bubnunoreka [JOK

OT BBICOTHI HaJ] YPOBHEM
Mopsi

https://m.edsoo.ru/ff0a2fc4




45

bapomeTp-anepoun.
ATMmocdepHoe TaBieHue Ha
Pa3IMYHBIX BBICOTAX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2fc4

46

Pentenue 3agad mo reMme
"ATtMmocdepHoe naBneHue"

47

JleificTBHE JKMIKOCTH U Ta3a
Ha IOTPY)KEHHOE B HUX
Ten0. ApXrMeioBa cuiia

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3276

48

JlaGopaTopHas pabota
«Omnpenenenue
BBITAJIKUBAIOIIEH CHIIBI,
JICVCTBYIOLIEH HA TEJIIO,
MOTPYKEHHOE B )KHJIKOCTH)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a33fc

49

Jlaboparopuas paboTta 1mo
teme «MccnenoBanue
3aBHCHMOCTH Beca Teja B
BOJe OT 00BEMa
MOTPYKEHHOU B )KUIAKOCTh
JaCTH TEIa»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3514

50

[I;maBanue ten

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




51

Jlaboparopnas pabota
"KoHncTtpynpoBanue
apeoMeTpa Ui
KOHCTPYMPOBAHUE JIOJKHU U
omnpeneneHue eé
rpy301oAbEMHOCTH"

52

Pewenue 3amau no remam:
«[InaBanue cynos.
BosngyxomnnaBanuey,
«/laBneHue TBEpABIX TEN,
JKUAKOCTEN U Ta30By

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

53

Mexannueckas pabota

bubmuorexa [IOK
https://m.edsoo.ru/ff0a3{82

54

Moinocts. Enuannesl
MOIIIHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3{f82

55

Ypok-uccienoBanue
"Pacyét MOIIIHOCTH,
pa3BUBAEMOM MPHU MOIBEME
o jecTHuie"

56

[IpocTbie MEXaHU3MBI.
Prruar. PaBHOBecHe cril Ha
phIuare




57

KonTponbHas pabora no
TeMe «/laBiieHne TBEpIbIX
TeJ, )KUAKOCTEH U Ta3oBy /
Bcepoccutickas
MpoBepoyHas pabora

58

PezepBHblii ypok. Pabora c
TEKCTaMU 110 TEME
«/laBnenue TBEPABIX TEN,
JKHIKOCTEN U Ta30B» /
Bceepocculickas
npoBepouHas pabora

bu6nuoreka LIOK
https://m.edsoo.ru/ff0adffe

59

Peryaru B TeXHUKE, OBITY U
npupoje. JlabopaTopHas
paborta «MccienoBanue
YCIIOBHUI paBHOBECHS
pbIuara

0.5

bubmuorexa [IOK
https://m.edsoo.ru/ff0a4d78e

60

Pemenne 3ana4 mo reme
«YcnoBUsl paBHOBECHS
ppI4ara

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

61

Koaddurnuent nonesnoro
IEUCTBHSA MEXaHU3Ma.
JlaGopaTopHnast pabota
«3mepenue KITJ]
HAKJIOHHOM MITOCKOCTH»

0.5

62

Pemnrenue 3agad mo reMme
"Pabora, momuOCTH, KITJ["

bubmuorexa [IOK
https://m.edsoo.ru/ff0a4c48




63

MexaHu4eckas JHeprHsl.
Kunetnueckas u
MOTEHITUATbHAS YHEPTUS

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHUS
MEXaHUYECKOM sHeprun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

YPOoK-3KCIEPUMEHT MO
Teme "DKCIEePUMEHTAIbHOE
ompeieNieHue U3MEHEHUS
KUHETUYECKON 1
MOTEHIIMATBHOM SHEPTUU
IIPU CKaThIBAaHUU TeNa MO
HAKJIOHHOM INTOCKOCTH"

66

KonTponbHas pabora no
Tteme «PaboTa U MOIIHOCTb.
OHeprus»

67

Pe3epBHblii ypok. Pabora c
TEKCTaMH 110 TEME
"MexaHndecKoe
nBmxenue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adee6

68

PezepaHblii ypok. Pabora ¢
TekcTaMu 1o Teme "Pabora.
MougHocTh. DHeprus"




OBHIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

12




8 KUIIACC

Ne KonnyecrBo yacos
DJIEeKTPOHHBbIE
Hara uu@posBbIe
n | Tema ypoka KonTposabHbie IIpakTnyeckue
Bcero H3y4YeHHSA o0pa3oBaTe/bHbIE
/ paGoThbI paboThbI
pecypcsl
n
OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO- 1 bu6nmorexa [IOK
KMHETUYECKOU TEOPUU U UX https://m.edsoo.ru/ff0a5256
OTIBITHBIE TIOATBEPKICHUS
Macca u pa3Mep aTOMOB U 1
MOJIEKYII
Mopnenu TBEPIOTO,
JKUJIKOTO U Ta3000pa3HOro 1 bubmmorexa [IOK
. p https://m.edsoo.ru/ff0a540e
COCTOSIHMI BEIIeCTBa
OOBbsicHEHHE CBOMCTB
TBEPAOrO, )KUJKOTIO U
ra3o00pa3HOro COCTOSHUMN ]
BEILIECTBA HA OCHOBE
MTOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUU
Kpucramnmueckue u | bu6nmorexa [IOK
amop(dHbIe Tena https://m.edsoo.ru/ff0a5800




CMmauuBaHue 1

6 KaIlWUIIPHOCTD. bu6nunorexa LIOK
[ToBepxHOCTHOE https://m.edsoo.ru/ff0a5530
HATSKCHHE

7 TemnnoBoe pacmupeHue u bu6mmoreka [IOK
coKaTue https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b

g TEMIIEPATyPhI CO
CKOPOCTBIO TEIJIOBOIO
JIBUKEHHS YaCTHUI]

BuyTpennsis aneprusi.
9 an)/cg6bl I/ISMGHSHI/I}I bubmorexa OK
. https://m.edsoo.ru/ff0a5c60
BHYTpPEHHEN dHEeprun
bu6mmorexa [IOK
10 B erionepeaa
WABL Teonepedat https://m.edsoo.ru/ff0a6412
VYpok-koH(pepeHuus
"IIpakTueckoe

1 HCITOJIH30BaHUE TEIIJIOBBIX bubnmoreka [JOK
CBOMCTB BEIIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHuasoB B IEJISIX
sHeprocOepexeHus"

12 KonuvecTBo TEIIOTHLI. bubnmnoreka [JOK
VYenpHast TEMI0OEMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIOBOTO BuG OK

13 Oamanca. TeraooOMeH u nosmoreka L

TCIIJIOBOC PAaBHOBCCHUC

https://m.edsoo.ru/ff0a7088




14

Jlaboparopnas pabota
"HccmenoBaHue IBIEHUS
TEIJI000MEHa MpHU
CMEIINBAHNUU XOJIOIHON U
ropsiaeit Boab1"

bubmuorexa [IOK
https://m.edsoo.ru/ff0a6a98

15

Pacuer konndecTBa
TEIJI0ThI, HEOOXOUMOTO
JUUIsl HarpeBaHUs Tena u
BBIICJISIEMOTO UM IIPU
OXJIAKICHUHU

16

JlaGopartopnas pabota
"OnpeneneHue yaeabHOU
TEIIOEMKOCTH BellecTBa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6bb0

17

DHeprust TOIUINBA.
VY nenbHas Teriora
CTOpaHus

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a7b5a

18

IInaBnenue u
OTBEpJICBaHUE
KPUCTAJUIMYECKHUX TEJl.
VY aenpHas TemaoTa
IUIaBJICHHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a71d2




19

Jlaboparopnas pabota
"OnpeneneHue yaenabHol
TEIUIOTHI IJIaBJIEHUS Ibaa"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpa3zoBanue u
KoHeHcanus. Mcnapenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a740c

21

Kunenue. Y nenpHas
TEIUI0Ta MapooOpa30BaHUS
Y KOHJICHCAIIUU.
3aBUCUMOCTb TEMIIEPATYypPhI
KHIICHUS OT aTMOC(EPHOTO
JTaBJICHUS

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

22

BraxxHocts BO3yXa.
Jlaboparopnas pabota
"Onpenenenue
OTHOCHUTEJIBHON BIIAXKHOCTH

BO3/IyXa"

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Penrenue 3agay Ha
ompeieNieHre BIaXXHOCTH

BO3/1yXa

24

[TpunHLUIIBEI paOOTHI
TEIJIOBBIX JBUTATENEH.
[TapoBas TypOuHa.
JlBUrarens BHYTPEHHETO
CropaHus




25

KIII TenmoBoro
nsurarteis. TermioBnie
JBUTATEIIN U 3allUTa
OKpYyXaroleil cpeasl

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U
IpEeBpaIleHUs SHEPTHH B
TETIOBBIX ITpOIIeccax

27

IlonroroBka k
KOHTPOJIbHOI paboTe 1o

TeMme "TeroBbIe IBICHUS.

N3meHenue arperaTHeIx
COCTOsIHUH BerecTna”

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas pabora no

Teme "TernoBbIe IBICHUS.

N3menenue arperaTHeIx
COCTOSIHMI BelecTBa"

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

29

DnexTpusanus Tei. [[Ba
poJia IIEKTPUIECKIX
3apsaoB

30

Ypok-uccnenoBanue
"DnexTpusanus Ten
WHIYKLUEN U TIPU
COINPUKOCHOBEHUM "

31

B3aumoneiictBue
3apsIKEHHBIX TEJ. 3aKOH
Kynona

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a87e4




DIIEKTPUUECKOE TOJIE.

HanpsxkeHHOCTB BuG OK
HOINOTEKA
32 AIEKTPUYECKOTO IOJIS. 1
1 https://m.edsoo.ru/ff0a8a0a
PUHLIUII CYNIEPIO3ULIUN
AJIEKTPUYECKUX MOJIEH
Hocurenn anexrpudyeckux
33 | 3apsnoB. DIeMEHTapHbIN
3apsa. CTpoeHue aToMa
[IpoBOgHUKY U
34 TIARJIEKTPUKH. 3aKOH bu6nuoreka [IOK
COXpaHeHUs https://m.edsoo.ru/ff0a8ef6
AIIEKTPUYECKOTO 3apsiaa
Pemenne 3amay Ha BuG LOK
. noInoTeKa
35 MIPUMEHEHUE CBOWCTB
https://m.edsoo.ru/ff0a90cc
AIEKTPUUECKUX 3apsS 0B
DIIEKTPUUECKHI TOK,
YCJIOBHSI €TO Eub 10K
HOINOTEKA
36 | cyliecTBOBaHUS.
T https://m.edsoo.ru/ff0a95a4
CTOYHUKH
AIEKTPUIECKOTO TOKA
37 JlelicTBUSA 2IIEKTPUYECKOTO bu6mmoreka [IOK

TOKa

https://m.edsoo.ru/ff0a96b2




38

Ypok-uccienoBaHue
"JleiicTBUE
AIEKTPUUECKOTO MOJI Ha
MIPOBOJHUKH U
JTIADIICKTPUKH"

39

DNEeKTpUYECKU TOK B
MeTajlIax, KUIKOCTAX U
rasax

bu6nuorexa LIOK
https://m.edsoo.ru/ff0a9838

40

DJiekTpuueckas 1enb u eé
COCTaBHBIC YaCTH

41

Cuna toxka. JlabopaTopHas
pabota "M3mepenue u
peryIrpOBaHNUE CHIIBI
ToKa"

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a8bd6

42

DJIEKTPUUECKOE
HanpspkeHue. BomsTmeTp.
JlaGopaTopHnas pabota
"Usmepenue u
peryanpoBaHHe
HanpspkeHus"

0.5

bubmuorexa [IOK
https://m.edsoo.ru/ff0a9e14

43

CormnpoTuBiieHre
MPOBOJHMKA. Y IEIbHOE
CONPOTUBJICHUE BEIIECTBA

bu6nmoreka [IOK
https://m.edsoo.ru/ff0aa738




44

Jlaboparopnas pabota
"3aBUCUMOCTD
AIEKTPUYECKOTO
COTIPOTHUBIICHUS
MIPOBOJHUKA OT €T0 JJINHBI,
TUIOINAH MTOTIEPEYHOTO
cedyeHMs U MaTepuana"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTb CHJIbI TOKA OT
HanpspkeHus. 3akoH Oma
JUI y4acTKa LEenH

bu6nuoreka [IOK
https://m.edsoo.ru/ff0aad4a

46

JlaGopartopnas pabota
"UccnenoBanue
3aBHCHMOCTH CHIIBI TOKA,
UAYIIETO Yepe3 pe3ucTop,
OT COIIPOTHBIICHHUSI
PE3UCTOpPA U HANIPSHKEHHUSI
Ha pe3ucrope”

bubmuorexa [IOK
https://m.edsoo.ru/ff0aa04e

47

ITocnenoBaTenbpHOE U
napauieIbHOE COeTMHEHUS
IIPOBOJIHUKOB




Jlabopartopnas pabota
"IIpoBepka nmpasuiia
CJIO’KEHUS HAITPSKEHUH

bu6mmorexa [IOK

48
IIPH MTOCACA0BATEIEHOM https://m.edsoo.ru/ff0aaa58
COEMHEHUU JIBYX
pe3ucTopoB”
JlaGopaTopHnast pabota
"IIpoBepka npaBuiia s
49 CI/IJFI)BI T(?Ka 1} pI/I bubmmorexa [IOK
p https://m.edsoo.ru/ff0aadle
napajuieJIbHOM
COEJIMHEHUU PE3UCTOPOB"
Pemenne 3anau Ha
50 | TPMMCHCHHE 3aKOHA Oma bubnnoreka [IOK
JUIsL pa3In4HOTO https://m.edsoo.ru/ff0aaf8a
COEAMHEHUS TPOBOJHUKOB
Pa6ota u momrHOCTH
51 AIEKTPUYECKOTO TOKA bubmmorexa [IOK
P ) https://m.edsoo.ru/ff0ab124
3akoH [>xoynga-Jlenna
Jlaboparopnas pabota
50 "Onpexnenenue paboThl U bubnuoreka [IOK

MOIIIHOCTH 3JEKTPUIECKOTO
TOKA"

https://m.edsoo.ru/ff0ab3e0




53

DJeKTPUYECKUE e U
noTpeduTenu
ANEKTPUIECKON YHEPTUU B
osITy. KopoTkoe
3aMbIKaHHE

bubmuorexa [IOK
https://m.edsoo.ru/ff0ab660

54

ITocTossHHBIE MarHUTHI, UX
B3auMOJIECHCTBHE

55

Ypok-uccnenoBanue
"N3y4yenue nosen
IMOCTOSIHHBIX MarHUTOB"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ac3d0

56

MarsuTHoe IoJe.
MarsauTHOE 110J1€ 3eMIIH U
€ro 3HauYeHHeE IS JKU3HU
Ha 3emie

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

57

[Toaroroska k
KOHTPOJIBHOH paboTe 1o
Teme "DNEeKTpUIECKue
3apsibl. 3apsHKEHHBIC Tela
Y WX B3aUMO/JICHCTBUA.
[TocTosiHHBIM
AIEKTPUUECKUN TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abd2c




58

Konrponbnas pabora o
TeMe "DIIEKTPUUECKHUE
3apsabl. 3apsKeHHBIE Tela
U UX B3aUMOJICUCTBUSL.
[TocTosiHHBIIM
AIIEKTpHUYECKUil TOK" /
Bcepocculickas
MpoBepoyHas pabora

bu6nuoreka LIOK
https://m.edsoo.ru/ff0abea8

59

PeseprubIii ypok. Pabora ¢
TEKCTaMU 0 TeMe
"ITocTostHHBII
AJIEKTpHUYECKUil TOK" /
Bceepocculickas
poBepoyHas pabora

bu6nuorexa [IOK
https://m.edsoo.ru/ff0acdco

60

OmneiT Opcrena.
MarsuTHoe IoJe
AJIEKTPUUECKOIO TOKa
MarHuTHO€ noJie KaTyIKu
C TOKOM

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

61

[Ipumenenune
AIIEKTPOMArHUTOB B
TexHuke. JJaboparopHas
pabota "U3yuenue
JeCTBUS MarHUTHOTO
I0JIs1 Ha IPOBOJHUK C
TOKOM"

0.5

bu6nuoreka LIOK
https://m.edsoo.ru/ff0ac74a




62

DIIeKTpOABUTATEH
MIOCTOSIHHOT'O TOKa.
Ucnons3oBanue
AJIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCHOPTE.
JlaGopaTtopnas pabota
"KonctpyupoBanue u
n3y4eHue padoThl
aneKTpoBuUraresns"

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

63

OnbiTel Papajes. 3aKoH
AJIEKTPOMATHUTHOMN
nHaykuuu. [pasuiio Jlenna

64

DneKTporeHepaTop.
Crioco0sl mostydeHus
AIEKTPUIECKON SHEPTUN.
DJIEKTPOCTAHLIUU Ha
BO300HOBIISIEMBIX
MCTOYHUKAX SHEPTUU

65

[Toaroroska k
KOHTPOJIbHOI paboTe 1o
Teme "DIEKTPUUECKUEe U
MAarHUTHBIC SIBJICHUS"




KonTponbHas pabora no
66 | TteMe "DIEKTpUUYECKHUE U
MarHuTHBIE ABJICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOacb14

PesepBHblii ypok. Pabora c
67 TEKCTAMH II0 TEME
"TerutoBrle ABIcHUA"

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

PesepBHblii ypok. Pabora ¢
68 TEKCTAMH II0 TEME
"Mar>guTtHele aBiaeHud"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

14.5




9 KIIACC

N Konun4yecrBo yacos DJIEeKTPOHHBIE
]
Hara nu@poBbIie
n/ Tema ypoka KouTpoabhbie IpakT4yeckue
Bcero U3yUYeHust o0pa3oBaTejibHbIE
n padoThbI padoThbI
pecypchbl
| MexaHuueckoe OBUKEHUE. |
MarepunanbHas TOUKa
CucremMa orcuera. bubnuoreka [JOK
2 OTHOCHUTENIBHOCTH 1 https://m.edsoo.ru/ff0ad47
MEXaHUYECKOTO JIBUKEHUS 4
but6mmoreka [IOK
PaBHOMepHOE
3 . 1 https://m.edsoo.ru/ff0ad19
MPSIMOJIMHENHOE JIBHXKEHHE a
HepaBromepHnoe
4 MPSIMOJIMHETHOE JIBU)KEHHUE. |
Cpenuss 1 MTHOBEHHAS
CKOPOCTb
[TpssmonuHEitHOE bubnuotexa [JOK
5 PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0ad8d
JBIDKCHUE. Y CKOpPEHHE 4
CxopoCTh IPSMOJIMHEHUHOTO
6 PaBHOYCKOPEHHOTO |
nskeHus. I'papux
CKOPOCTH




JlaGopaTopHas pabota
"OnpeneneHue yCKOpeHus

bubmmoreka [JOK

7 Tena IIPU paBHOYCKOPEHHOM https://m.edsoo.ru/ff0adb1
JBUKEHHUHU 10 HAKIIOHHON 8
IIJIOCKOCTH"
CBoOosiHOE MajieHue Tel.

8
Oneitel [Nanunes
PaBHOMeEpHOE ABMXKEHUE TIO
okpyxHocTH. [lepuoa u bu6muoreka [IOK

9 yacToTa oOpalieHusl. https://m.edsoo.ru/ff0ae17
Jluneiinast u yrioBas 6
CKOPOCTH

10 LentpocTpemMuTenbHOE
YCKOpEHHE
[Tepsbriii 3akoH HeroTOHA. brbmorera [IOK

11 https://m.edsoo.ru/ff0ac61
Bexkrtop cumbl )
Bropoii 3akon HeroToHa. bubmorexa HOK

12 . https://m.edsoo.ru/ff0ae72
PaBHopelicTByIOIas criia .
Tpernii 3akoH HeroTOHA. bubmmorexa HOK

13 https://m.edsoo.ru/ff0ac98
Cynepno3unust cui )
Pemenne 3ama4d Ha Bbubmmoreka [JOK

14 MPUMEHEHNUE 3aKOHOB https://m.edsoo.ru/ff0acb6

Hrrotona

4




Cuna ynpyroctu. 3akoH

but6mmoreka [IOK

15 https://m.edsoo.ru/ffOaeca
I'yka
2
16 Pemrenue 3agad mo reme
«Cwuna ynpyroctu»
JlaGopaTopHas pabota bu6mmoreka [IOK
17 «OmnpeneneHne KECTKOCTH https://m.edsoo.ru/ff0ace2
P YKUHBD) 8
but6mmoreka [IOK
18 Cuna tpenus https://m.edsoo.ru/ff0af73
8
but6mmoreka [IOK
Pemenue 3anau o reme
19 https://m.edsoo.ru/ffOafa2
«Cwuna TpeHus» p
JIaboparopHas paboTa
" bubmuoreka [JOK
Onpenenenne
20 https://m.edsoo.ru/ff0af8b
KoduIMeHTa TPESHUS .
CKOJIb)KeHUS " -
Pemenue 3agau no reme bubmuoreka [JOK
21 "3akonsl HetoTona. Cuna https://m.edsoo.ru/ff0afb8
ynpyroctu. Cuna Tpenus” €
Cwuna TSKECTH U 3aKOH
but6mmoreka [IOK
BCEMUPHOTO TATOTEHHUS.
22 https://m.edsoo.ru/ff0af04

YckopeHnue cBOOOTHOTO
MmajieHust

4




23

VYpok-koHpepeHIus
"J[BU>KEHUE TEJ BOKPYT
TPaBUTALMOHHOTO IIEHTPA
(Conneunas cucrtema).
lamaktukn"

24

Pemrenue 3agad mo reme
"Cuia TSDKECTH U 3aKOH
BCEMHUPHOTO TATOTEHUS"

bub6anoreka LIOK
https://m.edsoo.ru/ffOaf5{8

25

[TepBast kocmuyeckas
ckopocTb. HeBecoMocTh u
neperpy3ku

bu6anoreka LIOK
https://m.edsoo.ru/ff0af33
9

26

PaBHOBecue MatepuaibHONR
TOYKH. AOCOIIOTHO TBEPIOE
teno. PaBHoBecHe TBEPAOTO
TeJa ¢ 3aKPeIIEHHON OChIO
BpauieHusi. MOMEHT CHJIBI.
Llentp TsKECTH

bubmuorexa [JOK
https://m.edsoo.ru/ffOafe3
6

27

PaBHoBecue MarepuanbHON
TOYKH. AOCOIIIOTHO TBEPIOE
Teno. PaBHoBecHe TBEPAOTO
TeJla C 3aKPEIIEHHON OChIO
BpauieHusi. MOMEHT CHIIBI.
Llentp TsKECTH




Pemrenue 3agad mo reme

bu6anoreka LIOK

28 "MowmeHT cuibl. Llentp https://m.edsoo.ru/ff0b02b
THKECTH" 4
IlonroroBka Kk KOHTPOIBHOMU
bubmmoreka [JOK
pabote 1Mo Teme
29 " https://m.edsoo.ru/ff0b040
MexaHn4ecKoe IBIKCHHE. 3
BzaumopneiictBue Ten" -
KonTponbhas pabora mo
" bubmoreka [IOK
TeMe "MexaHn4uecKkoe
30 . https://m.edsoo.ru/ff0b06e
nIBIDKeHUE. B3anMmoeicteue .
Ten" -
Nmnynbce Tena. Ummynse
bubmuoreka [JOK
CUJIBL. 3aKOH COXpaHEHUs
31 https://m.edsoo.ru/ffOb07f
AMIYyJbCa. YOPYroe u a
HEYIPYroe B3auMO/IeHCTBHE -
Pemenue 3aga4 1mo Teme bubmmoreka [JOK
32 "3aK0oH cOXpaHEHUS https://m.edsoo.ru/ff0b096
uMmmyisca' c
VYpoxk-koH(pepeHIus
33 "PeakTHBHOE IBIKCHUE B
MPpUPOJE U TEXHUKE"
Mexanundeckas paboTa u buGmotera [IOK
34 https://m.edsoo.ru/ff0b0a8

MOIIHOCTH

4




PabGota cuibl TSIKECTH, CUIIBI

but6mmoreka [IOK

35 https://m.edsoo.ru/ffO0b0db
YIPYTOCTH U CUJIBI TPEHUS g
JlaGoparopnast pabota
«Omnpenenenue padboOThI CUIIBI
36 TPEeHHsI IPU PaBHOMEPHOM
JBUKEHUHU TeJIa 10
TOPU30HTAIIBHOU
MIOBEPXHOCTU
37 CBsi3b 2HEpruM U paboTHI.
[lorenuuanpHas sHEpPTUs
Kunernueckas sneprus. bubnuorexa [JOK
38 Teopema 0 KHHETHYECKOM https://m.edsoo.ru/ff0b0c3
OHEPTUH 2
39 3aKOH COXpaHEHUs SHEPTUU
B MEXaHHKE
JlaGopaTopHas pabota bubnuorexa [JOK
40 «M3yuenue 3akoHa https://m.edsoo.ru/ff0b12f
COXpPaHEHHS SHEPT UM e
bu6manoreka LIOK
KonebarenpHoe ABMKEHUE U
41 https://m.edsoo.ru/ff0b185
€ro XapaKTepPUCTUKH g
3aryxaroiye KoneOaHusl. bubmuorexa [LIOK
42 BeinyxneHnble kojaeOaHusl. https://m.edsoo.ru/ff0b20f

Peszonanc

0




43

MaremMaTtrnueckuii u
MPY>KUHHBINA MasiTHUKHU

44

Ypoxk-uccienoBaHue
«3aBHCHMOCTH MeprOaa
Koje0aHui OT JKECTKOCTH
MIPYXUHBI U MAcChl TPy3a»

bubnuorexa [JOK
https://m.edsoo.ru/ff0b197
a

45

[IpeBpalienue 3Hepruu npu
MEXaHUYECKHUX KOJeOaHUsIX

46

JlaGopaTopHas pabota
«OmnpeneneHue 4acToThl U
nepuroja Konebanuii
NPY>KUHHOT'O MasiTHUKA

but6mmoreka [IOK
https://m.edsoo.ru/ffOb1ae
c

47

JlabopaTopHast pabota
«IIpoBepka HE3aBUCUMOCTH
nepuoja Kojiebanwuii rpysa,
MOJIBEIICHHOTO K HUTH, OT
MAaccChl Tpy3a»

bubmmoreka [JOK
https://m.edsoo.ru/ff0b197
a

48

MexaHnJecKre BOJIHEL.
CBolicTBa MEXaHHMYECKHUX
BoJIH. [IpogonibHBIE U
TOTEPEYHbIE BOJTHBI

but6mmoreka [IOK
https://m.edsoo.ru/ffOb21f
e

49

VYpoxk-koH(pepeHus
"MexaHH4eCKHE BOIHEI B
TBEPAOM TEIIE.
CelicMuueckye BOJHBI"




50

3ByK. PactipocTpanenue u
OTpa)kKeHUE 3BYyKa

51

Ypoxk-uccienoBaHue
"HaOnronenue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOTHI"

52

I'pomKoOCTB 3ByKa U BBICOTA
TOHA. AKYCTHYECKHI
pe30HaHC

53

Ypok-koHpepeHus
"VnpTpa3Byk U HHQPa3BYK B
IIPUPOJIE U TEXHUKE"

bu6anoreka LIOK
https://m.edsoo.ru/ffOb23c
a

54

[ToaroroBka K KOHTPOJIBHOM
pabote 1o Teme "3aKOHbI
coxpaHeHusd. MexaHn4eckue
Kosje0aHus ¥ BOJHBI"

bubmmoreka [JOK
https://m.edsoo.ru/ffOb25f
0

55

KonTponbhas pabora mo
Teme "3aKOHBbI COXPaHEHMUS.
Mexanuueckue KoneOaHus u
BOJIHBI"

56

DNEeKTPOMarHUTHOE MOJIE.
ONEeKTpOMAarHUTHHIE BOJIHBI

but6mmoreka [IOK
https://m.edsoo.ru/ff0b2ab
e

57

CBoiicTBa
3J'ICKTPOMal"HI/ITHI)IX BOJIH




VYpoxk-koHpepenuus "Hlkana
ANEKTPOMArHUTHBIX BOJIH.

but6mmoreka [IOK

58 Hcnons3oBanue https://m.edsoo.ru/ff0b2fe
DJIEKTPOMATHUTHBIX BOJIH 6
IUISL COTOBOM CBA3U"
Ypoxk-uccienoBaHue
"N3y4yeHue cBONCTB bu6nmuoreka [HIOK
59 3JIEKTPOMATrHUTHBIX BOJIH C https://m.edsoo.ru/ffOb2c6
IIOMOILBI0 MOOUILHOTO c
tenedona”
Pemrenue 3agaq Ha
60 OTIpeJIeTICHUE YaCTOThI U
JUTMHBI 3JIEKTPOMarHUTHOM
BOJIHBI
DneKTpoMarHuTHas MpUpojia Bbu6muorexa IIOK
61 cBeta. CKOpOCTh CBETA. https://m.edsoo.ru/ffOb31d
BosHOBBIE CBOICTBA CBETA 0
WcTounuku csera.
N bubanoreka LIOK
[IpssmonuneiHoe
62 https://m.edsoo.ru/ff0b365
pacrpocTpaHeHHE CBETA. g
3atmenust CosHna u JIyHsl -
3aKOH OTpa)KE€HUs CBETA.
Bbubmmoreka [JOK
3epkaia. Pemenue 3a1a4 Ha
63 https://m.edsoo.ru/ff0b38c

IIPUMEHEHHE 3aKOHA
OTpa)KEHUs CBETA

4




64

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOH
IpECIOMIICHUSA CBETA

but6mmoreka [IOK
https://m.edsoo.ru/ffOb3ae
a

65

IlosnHOE BHYTpEHHEE
OTpaKCHUE CBETA.
Hcnonp30Banne MOIHOTO
BHYTPEHHET'O OTPaKCHUSA B
OIITHYECKHX CBETOBOJIaX

but6mmoreka [IOK
https://m.edsoo.ru/ffOb3c5
c

66

JlaGoparopnast pabota
"UccnenoBanue
3aBHCUMOCTH yTJjIa
MIPEJIOMJICHHUSI CBETOBOTO
Jy4a OT yrJia maJieHus Ha
rpasuue "Bo3ayx-crexsio""

67

VYpox-koH(pepeHus
"Mcnonb30BaHME MTOJTHOTO
BHYTPEHHETO OTPAKCHHUSI:
CBETOBOJIBI,
OIITHKOBOJIOKOHHAS CBA3L"

68

Jlunsel. Onrrnueckast cuia
JTMH3EI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb3{2
c

69

[TocTpoenne n3o0paxeHuit B
JIMH3aX

Bbubmmoreka [JOK
https://m.edsoo.ru/ff0b444
a




JIaboparopHas paboTa
"Onpenenenue GOKyCHOTO

bubmmoreka [JOK

70 PACCTOSHUA 1 OIITHAECKOH https://m.edsoo.ru/ff0b420
6
CHJIBI COOMpArOIIeH JTUH3HI" B
Ypok-koHpepeHIHs bu6mmoreka [IOK
71 "Onrryeckue JINH30BbIE https://m.edsoo.ru/ff0cOa7
nipuOopsr" €
['ma3 kak ontuyeckas bubmmorexa LHOK
72 a3 https://m.edsoo.ru/ff0b468
cucTtema. 3peHue 4
VYpoxk-koH(pepeHus
73 "ledexTsl 3penus. Kak
COXpaHUTh 3peHue"
Pasnoxxenue 6enoro cBeta B But6 OK
criekTp. OnbiTel HetoTOHA. ubsmorexa 11
74 e — https://m.edsoo.ru/ff0c0f4
Y
uBeroB. Jlucnepcus ceera B
JlaGopaTopHas pabota
"OnBITHI IO PA3JI0KEHUIO
0eNoro cBeTa B CIEKTP U bu6mmoteka [IOK
75 BOCIIPUATHUIO I[BETA https://m.edsoo.ru/ff0cOe2

IIPEIMETOB MPHU UX
HaOJII0/ICHUN Yepe3
1[BETOBBIE (PUIHTPHI"

a




YPOK-pakTUKyM
"BoIHOBBIE CBOMCTBA CBETA:

76
aucnepcus, HHTephepeHIHs
u pudpakmms’"”
Bbubmmoreka [JOK
Omertel Pesepdopaa u
77 pgopa https://m.edsoo.ru/ff0c12a
TJIaHeTapHast MOJIENTb aTOMa 2
73 Iloctynater bopa. Moneins
aroma bopa
Hcnyckanue u noriaouieHue bubmuorexa [IOK
79 cBeta aToMoM. KBaHTEI. https://m.edsoo.ru/ff0c144
JIunenyaTele CIIEKTPBI Y
Ypok-npakTUKyM bu6mmoreka [JOK
80 "HaGntoeHue crekTpoB https://m.edsoo.ru/ff0c155
ucmyckanus'" 0
bubmmoreka [JOK
81 PagnoakTUBHOCTE U €€ BUIBI https://m.edsoo.ru/ff0c167
2
bu6anoreka LIOK
CtpoeHue aTOMHOTO siIpa.
82 https://m.edsoo.ru/ff0c18a
Hyxknonnas Mmonens .
bu6anoreka LIOK
PannoaktuBHbIE
83 https://m.edsoo.ru/ffOclal
npeBparieHus. M3oTomsl 4
Pemenne 3agau mmo teme: bu6anoreka LIOK
84 "PasioaKTHBHBIE https://m.edsoo.ru/ff0c1b4
npeBpaieHus" a
85 [lepuon momypacnana




Ypok-koHpepeHus
"PagnoakTHBHBIE U3ITYyYEHHUS

bu6mmoreka [JOK

86 https://m.edsoo.ru/ff0c212
B MIPUPO/JIC, METUIIUHE, p
TeXHUKe" B
SAnepHble peakuuu. 3aKOHbI bu6mmoteka [IOK

87 COXpAaHEHUS 3apSAT0BOTO U https://m.edsoo.ru/ffOc1c5
MAaCCOBOI'O YHCEI 8
DHEprus CBI3U aTOMHBIX bu6mmoreka [HOK

88 saep. CBsI3b Macchbl U https://m.edsoo.ru/ffOc1d7
SHEPTUHN a

29 Pemrenue 3agad mo reme
"SAnepusie peakunn”
Peaknuu cuHTe3a U ICICHHS bubnuorexa [JOK

90 snep. UIcTouHUKH 3HEprun https://m.edsoo.ru/ffOc1e8
CouHiia u 3BE311 8
Ypok-koHpepeHIHs
"SAnepHas sHepreTHka.

91 JleficTBHS paiOaKTUBHBIX

W3JIyYEHHI Ha )KUBbIE
OpraHusmsl"




IloaroroBka K KOHTPOJIBHOMN

pabote 1o Teme Bbu6mmorexa IIOK
92 "DJIEKTPOMAarHuTHOE MOJIE. https://m.edsoo.ru/ff0c223
DIIEeKTPOMArHUTHBIC BOJTHBI. e
KsanToBrle siBeHns"
KonTponbHas padbora o
03 TeMe "DIJIEKTPOMAarHUTHOE
nosie. DJIeKTPOMarHUTHbIE
BOJIHBI. KBaHTOBBIC sIBICHUS"
[ToBTOpenwue, 06061IeHNE. Eu6 OK
nOIMOTEKA
JlaGopaTopHbie pabOTHI 1O 5
94 ypey "BsammoselicTaie https://m.edsoo.ru/ff0c245
Kypcy HMOJIECTBH
Ten" 4
[ToBTOpenue, 060b1IEeHNE. Bt OK
noIMoTeKa
Pemienue pacueTHbIx 1 1
95 AHeCTRE A8 11O https://m.edsoo.ru/ff0c257
Ka4eCTBEHHBIX 3a7a4 11
2
teme "TeroBble mpoiiecch” B
[ToBTOpenme, 0600IIEHNE.
Pemenue pacyeTHBIX U bu6mmoteka [IOK
96 Ka4eCTBEHHBIX 3a7a4 110 https://m.edsoo.ru/ff0c2a2

teme "KIIJ] TerimoBbix
nBurartesnei”

2




[ToBTOpenue, o6o0IICHNE.

Pemenue pacueTHbIX U bubmuorexa [LIOK
97 KauyeCTBECHHEBIX 3aJ1a4 110 1 https://m.edsoo.ru/ff0c2b3
teme "KITJ] 0
3JIEKTPOYCTAaHOBOK"
[ToBTOpenue, o6o0IICHNE. bubmmorexa [LIOK
98 JlaGopaTopHbie pabOTHI 1O 1 1 https://m.edsoo.ru/ff0c2c5
Kypcy "CBeTOBbIE SIBICHUA" 2
[ToBTOpEeHmE, 0600IIEHNE.
but6mmoreka [JOK
Pa6ora ¢ Texcramu o Teme
99 " 1 https://m.edsoo.ru/ff0c2d6
3aKOHBI COXPAaHEHUS B .
McXaHHuKe" a
[ToBTOpenue, o6o0IICHNE. bubmmorexa [IOK
100 | Pabora ¢ TekcTam# 1o TeMe 1 https://m.edsoo.ru/ff0c2e8
"Konebanus 1 BOJIHBI" 2
[loBTOpenue, 00061IEHNE. bubmuoreka [{IOK
101 Pabota ¢ TekcTaMu 1o Teme 1 https://m.edsoo.ru/ff0c304
"CBeToBbIC sABIICHUS" 4
[ToBTOpenue, o6o0IICHNE.
102 Pabota ¢ Tekctamu 1o Teme |
"KBaHTOBas U AnepHas
¢buszuka"
OBIIEE KOJIMYECTBO YACOB
- 102 27

I10 ITPOI'PAMME







INPOBEPAEMBIE IPEJMETHBIE PE3YJIBTATBI OCBOEHUA
OCHOBHOM OBPA30BATEJBLHON TPOT'PAMMBI OCHOBHOI'O
OBLHIETI'O OBPA3OBAHUA

7 KJIACC

Kox nposepsiemoro

IIpoBepsiemble npeaMeTHBIE pe3yJbTAThI OCBOCHHSI OCHOBHOM 00pa3

pe3yJabTara OCHOBHOIO 00111er0 00pa30BaHUNA
1.1 WCIMOJIb30BATh U3YYECHHBIE TOHATHS
15 pa3nuyaTh SBJICHUS 1O ONMMCAHMUIO UX XapaKTEPHBIX CBOMCTB M Ha OCH
JIaHHOE (hU3MUECKOe SIBICHHE
pacro3HaBaTh TPOSBICHHE H3YUYCHHBIX (U3UYECKUX SIBJICHUHW B OK
1.3 (dbu3uYecKre SBICHUS B MPHUPOJE, MPU ITOM IEPEBOAUTH MPAKTHYECK!
CYILIECTBEHHBIC CBOMCTBA (ITPU3HAKHN) (PU3HUECKUX SBICHHUI
ONMUCHIBAaTh M3YYCHHBIC CBOMCTBA TEI M (PU3MUECKHUE SIBJICHUS, MCIIOJ
" OTNHMCAHWUW TPABWIBHO TPAKTOBATh (DU3WUYECKHUI CMBICT HCIIOIB3YEeMI
eAUHUIBI PU3HYECKUX BEIUYHMH, HAXOAUTH (DOPMYJIbI, CBSA3BIBAIOIIUE )
JIPYTUMU BEJTMYUHAMU, CTPOUTD TPaPUKH U3yUEHHBIX 3aBUCUMOCTEN (hu
Ls XapaKTEepU30BaTh CBOWCTBA TEJl, (DU3UUYCCKUE SBJICHHS M TPOLIECCHI, UC
ATOM J1aBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aMHUCHIBATH €0 MAaTe
OOBSICHATh (PU3UUYECKHE SBJICHHS, MPOIECCHl M CBOWCTBA TEJ, B TOM
L6 MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BBIABISTh MPUUUHHOC

00bsicHeHue u3 1 — 2 JOrMYEeCKUX IIaroB ¢ Omopoi Ha 1 — 2 U3ydYEHHBI

(1)I/ISI/I‘IeCKI/IX 3aKOHA MUJIK 3aKOHOMCPHOCTHU




1.7

pemaTh pacu€THBIC 3a1aun B | — 2 eWCTBHsI, UCTIOJIb3Ys 3aKOHBI U (Pop
BEJIMYMHBI: HA OCHOBE aHajiM3a YCJIOBHUS 3aJa4M 3aMHUChIBATh KPATKOE Y
BEJIMYHUHBI B (OPMYIBI M TPOBOAUTH PACUEThl, HAXOIUTH CIIPABOYI

peleHus 3a/1a4, OLIEHUBATh PEATUCTUIHOCTD MOTYYeHHON (PU3NIECKOI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PELIMTH MPH TOMOLIH (]
UCCIIEIOBaHMUS BBIIEIATh IPOBEPSIEMOE IMPEANONOKEHUE (THIOTE3Y),

HOqueHHBIfI pE3yJibTaT, HAXOAUTDH OIIIMOKHU B X0J€ oImbITa, AC€J1aTh BBIBO

1.9

IPOBOAMTH ONBITHI 1O HAaOMIOAEHUIO (U3NYECKUX SBICHUM M.
(GbopMynupoBaTh MPOBEPSEMBIE NPEATIOIOKEHHSI, COOMPATh YCTAHOBKY ¥

3aMMCBIBAThH X0 OIBITA B (DOPMYIHPOBATH BHIBOBI

1.10

BBITIOJIHATE MNPAMBIC M3MCPCHUS C HCIIOJIB30BAHMECM AHAJIOTOBBIX H 1T

MOKa3aHus MPUOOPOB C YIETOM 3aJaHHON aOCOTIOTHOM MOTPEITHOCTH U’

1.11

MPOBOANTH HCCIEIOBAHUE 3aBUCUMOCTU OJHON (DM3MUECKON BEITUYUH
NpsIMBIX HU3MEpPEHUH, y4yacTBOBaTh B IUIAHMPOBAHHM Y4EOHOIO HCCIIE
BBIMIOJHATh HW3MEPEHUs, CleAys TMPeNIOKEHHOMY IUIaHy, (QHUKCHUD
3aBUCHUMOCTH (DU3MUECKHX BEIWYMH B BUJE TMPEAJIOKEHHBIX TaOJIHUIL

pe3yapTaTaM HCCeOBaHUS

1.12

IPOBOJUTH KOCBEHHBIE M3MEpEHHsI (U3MUECKUX BEJIWYMH, CIEIys I
BBINIOJIHEHUH HM3MEPEHHH cOOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY

BCINYHHBI

1.13

co0uro1aTh MpaBUiIa TEXHUKU 0€30MacHOCTH TpU paboTe ¢ 1adopaToOpHE

1.14

YKa3bIBaThb IMPHUHLMIBI JEHCTBUS NPUOOPOB U TEXHUUYECKHX YCTPOWC
JEHCTBUS N3YUEHHBIX MPHOOPOB M TEXHHUECKUX YCTPOUCTB C TIOMOIIIBK

0 CBOMCTBax (bI/ISI/ILICCKI/IX SIBJICHUI U HCO6XO,Z[I/IMLIC (I)I/ISI/I‘-IGCKI/IC 3aKOHI




1.15

NPUBOJIUTH PUMEPHI (HAXOAUTh HHPOPMALIMIO O IPUMEpax) MPaKTUIeC
3HAHUU B MOBCEAHEBHOM KU3HU Id 00ecIieyeHUs O€30IaCHOCTU I
TEXHHYECKUMHU YCTPONCTBAMH, COXPAHEHUS 3I0POBbsl U COOJIIO/ICHHUS H

OKpY’Karolleu cpene

1.16

OCYHIECTBIISATh OTOOp HCTOYHUKOB HHPopMauuu B ceTH VHTepHe
MOMCKOBBIM 3alPOCOM, Ha OCHOBE HMEIONIMXCS 3HAHUH U MyTEM Cp

BBIACIATH PIH(bOpMaHI/IIO, KOTOpas ABJIACTCA HpOTI/IBOpe‘—II/IBOI\/’I MITH MOK(

1.17

UCIOJIb30BaTh IpPU BBIIOJIHEHUU YYEOHBIX 3aJlaHUM HAYYHOIOITYJIS
COJIep’KaHusl, CIIPAaBOYHbIE MaTEPHUAIIbl, pecypchl ceTu MHTepHeT, Biag

TCKCTA, Hp606paSOBaHI/I5{ I/IH(I)OpMaI_[I/II/I W3 OJTHOI 3HaKOBOM CUCTEMBI B [

1.18

co3/laBaThb COOCTBEHHbIE KpaTKHE MUCbMEHHBIE M YCTHBIE COOOIIEHH
uHpopManuu (PU3MUECKOro COAEpkKAHUSA, B TOM 4YHCIE MyOIUYHO
pe3yibTaTaXx HNPOEKTOB WM Y4eOHBIX HCCIEJOBAHUHM, MpPU 3TOM Ipa

MOHSITUIMHBIN anmnapat Kypca (pU3uKU, COMPOBOKAATH BBICTYIUICHHUE TPE:

1.19

IIpU  BBINIOJHCHUHU y‘IGGHHX IIPOCKTOB H I/ICCJ'IC,Z[OBaHI/Iﬁ pacipeac
COOTBETCTBHH C IIOCTaBJICHHBIMH 3aJadaMH, CJICIUTH 3a BbIIIOJIHCHI
OLICHUBATh COOCTBEHHBIH BKJIaa B  ACATCIBHOCTb  I'PYIINBI, I

B3aUMOJICHCTBUE, YYUTHIBAsI MHEHHE OKPYKAFOIIUX

8 KJIACC

Kox nposepsiemoro
pe3yabrara

IIpoBepsiemble npeAMeTHBIE Pe3yabTATHI 0CBOEHHS OCHOBHOIT 00pa30}
OCHOBHOI'0 00111er0 00pa3oBaHusl

1.1

HCIIOJIB30BAaTh IOHATHA




1.2

pa3jindaTth SABJICHUA IO OINHMCAHWIO HUX XapaKTCPHBIX CBOMCTB M Ha OCE

JaHHOC (1)I/ISI/ILICCK0€ SIBJICHHUC

1.3

pacrio3HaBaTh IIPOABJICHUC H3YUCHHBIX (1)I/I3I/I‘I€CKI/IX SIBJICHHH B OKp
q)HSI/I‘IeCKI/Ie SABJICHUA B HNPUPOAC, IMPHU O3TOM IIEPEBOAUTH IMPAKTHYCCKY

CYILECTBEHHbIE CBOMCTBA (IIPU3HAKK) PUZNYECKUX SIBJICHUN

1.4

OIKCHIBATh M3YYEHHBIE CBOMCTBA Tel M (DU3WYECKHE SIBICHUS, HCIIOJIE
OTNMCAaHUM MPABUIBHO TPAKTOBATh (PM3UUECKUN CMBICT HCIIOJB3YEMBIX B
(GU3NUEeCKUX BEJIWYMH, HAXOIUTh (OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO ()

BCJIMYMHAMHU, CTPOUTDb Fpa(I)I/IKI/I N3YUYCHHBIX 3aBHCUMOCTEH (I)I/I3I/IIIGCKI/IX B

1.5

XapaKTepu30BaTh CBOWCTBA Tell, (PU3NYECKUE SIBICHUS U MPOIECCHI, UC

3TOM JlaBaTh CJIOBECHYIO (POPMYJIHMPOBKY 3aKOHA U 3allMCHIBATh €T0 MAaTEM

1.6

00BACHATH (1)H31/I‘ICCKI/IC IMpoUecCChbl U CBOMCTBa TCJI, B TOM YHUCIC U B
OPHUECHTHUPOBAHHOI'O XapaKTepa: BbIABIATE MIPUYNHHO-CICICTBCHHBIC CBA
JJOTHYCCKHX IIaroB ¢ IOMOIIBIO 1-2 HN3YUYCHHBIX CBOMCTBa (1)I/ISI/II‘IGCKI/IX

3aKOHOMEPHOCTH

1.7

pemaTh pacu€THble 3a7a4u B 2 — 3 IEUCTBHS, UCTIONIB3YS 3aKOHBI U (Hop:
BEJIMYMHBI: HA OCHOBE aHaliM3a YCJOBHS 3a/laud 3aliChIBaTh KPATKOE
JIAHHBIX ISl pEeHICHUs 3a7]a4M, BHIOUPATh 3aKOHBI U ()OPMYIIbI, HEOOXOIF

pacuéThl U CPAaBHUBATH MMOJYICHHOE 3HAUCHHE (DU3HUECKON BEIIMYUHBI C U

1.8

pacro3HaBaTh IMPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh NPH MOMOUIH (
OINHCAHUE HCCIIEJOBAHMS, BBIJCIATh MPOBEPSIEMOE IMPEANOI0KEHUE, O

MPOBCACHUA UCCIICAOBAaHN, ACJIaTh BBIBOAbI

1.9

IMPOBOAUTD OIIBITHI I1O Ha6J'IIOI[eHI/IIO (1)I/I3I/I‘IGCKI/IX SIBJICHUH WJIH (1)I/I3I/I‘leC]
IMIPOBCPACMBIC TTPCAITIOJIO0KCHUA, CO6I/IpaTL YCTAHOBKY H3 IPCAJIOKCHHOT

ombITa U (POPMYIUPOBATH BHIBOBI




1.10

BBITIOJIHATE HNPAMBIC HU3MCEPCHUA C HCIIOJIB30BAHHUECM AHAJIOTOBBIX IIPY

BEJIMYMH, CPAaBHUBAThH PE3YIbTAThl U3MEPEHH ¢ yUETOM 3a/1aHHOM a0COJTE

1.11

MPOBOJIUTh HCCIICIOBAHNWE 3aBUCUMOCTH OJHOW (PU3WYECKOW BEIUYHWHI
MPSIMBIX U3MEPEHUM: TIIaHUPOBATH MCCIIEIOBAHNUE, COOUPATh YCTAHOBKY
MPEITIOKEHHOMY TUTaHY, (PUKCUPOBATH PE3YNILTAThI TIOTYYCHHON 3aBHUCHN

ACJIaTb BBIBOABI IO PE3yJIbTaTaM UCCIICA0OBAHUA

1.12

MNpOBOANTE KOCBCHHBLIC H3MCPCHUA (bI/I3I/I‘ICCKI/IX BCINMYHH: IIJIaH

HKCIIEPUMEHTAILHYIO YCTAHOBKY, CIIEys MPEA0KEHHON HHCTPYKIINH, U

1.13

COOITIONIATh MTpaBHJIa TEXHUKH OE€30MAaCHOCTH NPU paboTe ¢ 1a00paTOPHBIN

1.14

XapaKTCPU30BaTh MPUHIUIIBL JEUCTBUS HU3YUYCHHBIX HpI/I60pOB 1 TCXHHNYH
OIIMCAaHHA, HUCIIOJIb3Yyd 3HAHUA O CBOMCTBaX (I)I/I?)I/I‘IGCKI/IX SIBIICHUY

3aKOHOMEPHOCTH

1.15

pacro3HaBaTh MMPOCTbIC TCXHUYCCKUC yCTpOﬁCTBa " U3MCPHUTCJIBHBIC IIPU
pUCYHKaM, COCTABJIATH CXCMBbI JJICKTPUYCCKUX LICTIEH C MOCIEI0BATEIbHb

QJICMCHTOB, pa3jindas YCJIOBHBIC 0003HaYEHHS DJIEMEHTOB QJICKTPHUYCCKUX

1.16

MPUBOJANTH PUMEPHI (HAXOIUTh UHPOPMAIMIO O TIpUMEPaX) MPaKTUIEC
3HaHUW B TIOBCEIHEBHOW >XM3HU JUId oOecreueHus Oe30MacHOCTH I
TEXHUYECKHMHU yCTPONCTBAMH, COXPAHEHHUS 3/I0POBBSI U COOIFONEHUS HC

OKpY’Karolleu cpene

1.17

OCYIIECTBIISATh MOUCK MH(MOpManuu GpU3NUecKoro coiepxanusi B cetu |
3HAHUN W MYTEM CPABHEHHS JOTOJHUTEIBHBIX MCTOYHUKOB BBIIEIATH

MIPOTUBOPEUNBON MIIM MOXKET OBITh HEAOCTOBEPHOI




1.18

HCIIOJIb30BaTh NIPpHW BbIIIOJHCHHUU y‘-Ie6HBIX 3az[aH1/1171 HAay4YHO-IIOITYJIA
COACPIXKAHUA, CIIPABOYHBIC MAaTCPHUAJIbI, PCCYPChl CCTU I/IHTepHeT; BJIaJc

TEKCTa, Mpeodpa3oBanus HHPOPMALIUHU U3 OJTHOM 3HAKOBOW CUCTEMBI B Ip

1.19

co3/1aBaTh COOCTBEHHBIC ITMCHMEHHBIE W KPATKHE YCTHBIE COOOIICE
HECKOJIbKMX HMCTOYHUKOB (PU3UYECKOTO COJEpKaHHs, B TOM YHCIE ITyO
MPOCKTHOM WJIM HCCIEOBATEIBCKON JACSITEIBHOCTH, TMPHU ITOM Tpawm

NOHSATHIHBIA anmapaT Kypca (GU3UKH, COPOBOXK/IAThH BHICTYIUICHHUE ITPE3e

1.20

IPY BBIIOJHEHUH YUYEOHBIX IPOSKTOB U MCCIIEI0BAaHUN (PU3UUYECKUX TPOL
B IpyNIE€ B COOTBETCTBUU C IIOCTaBICHHBIMU 3aJadaMH, CIEAUTb 3a E
KOPPEKTHPOBATh €ro, aJeKBaTHO OIIEHWBaTh COOCTBEHHBIM BKJIAJ B €S

KOMMYHUKATHBHOC BSaHMOﬂCﬁCTBHC, MMPOSABJIAA TOTOBHOCTD Pa3pClIaTh K¢

9 KJIIACC

Konx nposepsiemoro

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI OCBOCHHSI OCHOBHOM 00Pa

pe3yJabTara OCHOBHOI'0 0011Iero 00pa3oBaHusA
1.1 UCIIOJIb30BATh U3YUCHHBIC TOHSATHS
2 pa3J'II/ILIaTI> SABJICHHA 11O OIIMCAHHUIO UX xapaKTepHHx CBOfICTB 1 Ha OCI
1.
MaHHOE (DU3MYECKOE SBIICHHE
pacro3HaBaTh NPOSIBICHUE H3YYEHHBIX (U3WYECKHX SIBICHUHA B OK
1.3 ¢usnyeckue SBICHUSA B NMPHUPOJIE, IPU ITOM MEPEBOAUTH MPAKTUYECK

CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKHN) (PU3NUECKUX SIBICHUN




1.4

ONMCHIBATh U3YUYEHHbIE CBOWCTBA T€N M (U3NYECKUE SBICHUS, HCIIOJ
ONMMCAaHWU TPABUIBHO TPAKTOBATh (PU3MUYECKUII CMBICT HCIIONb3Y!
€MHUIBI (PU3MUECKUX BEJIIMYHMH, HAXOAUTh (DOPMYJIBI, CBS3BIBAIOIIHE

JIPYTUMH BeJTMUYUHAMHU, CTPOUTH IpahKy N3ydEeHHBIX 3aBUCUMOCTEH (D

1.5

XapaKTCPpU30BaATh CBOMCTBaA TCI, (I)I/I3I/I‘-ICCKI/IC SABJICHUA U IIPOLICCCHI, Ul

9TOM J1aBaTh CJIIOBECHYIO (bOpMy.]'II/IpOBKy 3aKOHa U 3aIlIMChIBATh €TI0 Ma-

1.6

OOBSICHATH (PU3MUYECKUE MPOIECCHl M CBOWCTBA TeN, B TOM YHCJE H |
OPUEHTUPOBAHHOT'O XapaKTepa: BBIABIATH NPUUMHHO-CIICCTBEHHBIE C
3 JOrMYeCKUX I1aroB ¢ MOMOLIbIO 2 — 3 H3YUYEeHHBIX CBOMCTBA (hr3HUec

HJIN 3aKOHOMCPHOCTH

1.7

pewmiath pacuéTHble 3a7a4yd (ONMUpAOIIUecs Ha CUCTeMYy U3 2 — 3y
(dopMyIbl, CBA3BIBAIOIIME (U3UUECKHUE BEJIMUMHBI: Ha OCHOBE aHAI
KpaTKoe YCJIOBHUE, BBIABISATH HEJOCTAIOIIME WM U30BITOYHbBIE aHHBI
HE00XO0MMBIE AJIs PEIICHUs], IPOBOIUTh PACUEThI U OLICHUBAThH PEaIH(

(hbU3UIEeCKOI BETMYUHBI

1.8

pacrosHaBaTh MpOOJIEMBbl, KOTOPbIE MOXXKHO PELIUTh HpU TOMOLIM
OIMCAHUE HCCIICAOBAHMSA, BBLIEIATH MPOBEPAEMOE INPEIIOIO0KECHUE, C

MMPOBCACHUA UCCIICAOBAHMA, ACJIaTh BBIBOAbI, MHTCPIIPETUPOBATE PE3YIIL

1.9

NPOBOJUTH ONBITBI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHUH W
CaMOCTOSITEIIBHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO HabOpa 000py

€ro pe3yibTaThl, (HPOPMYIUPOBATH BHIBOBI

1.10

MIPOBOAUTH NMPU HEOOXOJUMOCTHU CEPUIO MPSAMBIX U3MEPEHUH, OIpee
BeNMYUHBI ((DOKYCHOE PacCTOSTHUE COOMpAroIe JMH3bI), 0OOCHOBBH!

(M3MepuTensHOTO TPUOOpPa)




1.11

MIpOBOAUTH UCCIICAOBAHUC 3aBUCHUMOCTEH (I)I/I?:I/I‘-IGCKI/IX BCJIMYHMH C HCII(
IUIaHUPOBATh HUCCJIICAOBAHUC, CaMOCTOATCIBHO CO6I/IpaTB YCTAaHO
HOJ'Iy‘IGHHOﬁ 3aBUCHUMOCTHU (I)I/ISI/I‘-ICCKI/IX BCJIIMYHMH B BHIAC Ta6J'II/II_IH

pe3yiibTaTaM UCCICOAOBAHUA

1.12

IMPOBOJAHUTL KOCBCHHBIC H3MCPCHHA (bHSI/I‘ICCKI/IX BCINYHH: ILjal
OKCIICPUMCEHTAJIBHYIO YCTAaHOBKY W BBIIIOJHATE HU3MEPCHUA, CICM
BBIYUCIIATE 3HAYCHHUC BCJIWMYHMHBI H AHAJIU3UPOBATH IIOJTYUYCHHBIC ]

MIOTPEIIHOCTH U3MEPEHUN

1.13

coOroaaTh MpaBuiia TEXHUKHU 0€30I1aCHOCTH MpHU paboTe ¢ 1adopaTopt

1.14

pa3jindyaTb OCHOBHBIC TNPHU3HAKN H3YUCHHBIX (I)I/I3I/ILICCKI/IX MOJETICH:
TBépI[OC TECIIO, TOYEYHBIM UCTOYHHUK CBCTA4, JIY4, TOHKAaA JINH34, IIJIAHC

MOJICJIb aTOMHOTI'O sAJIpa

1.15

XapaKTCPU30BaTh NNPUHIUIIbLI JeUCTBUS HU3YUYCHHBIX HpI/I60pOB 1 TCXE
HUX OIIMCAaHUA, HCIIOJIBb3YydA 3HAHUS O CBOMCTBaxX (bl/ISI/ILICCKI/IX SIBJICH

3aKOHOMCPHOCTH

1.16

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH W3YYCHHBIX TEXHHUYE
npuOOpPOB M TEXHOJOTHYECKHX MPOIECCOB MPH PEIICHUH y4eOHO-T

CXEMBI JIJIs1 TOCTPOSHUS N300PKEHHI B TNIOCKOM 3€pKajie U COOUPAIO]

1.17

NPUBOAUTE TpPHUMEPHl (HAXOAWUTh HWHPOPMAIMIO O TpUMEpax)
(¢u3nYecKuX 3HAHUI B TOBCEIHEBHOW JKM3HU JUIs oOecrieueHHs €
npubopaMu M TEXHHUYECKUMH YCTPOICTBaMH, COXPaHEHUsS 31

3KOJIOTUYECKOTO MOBEJICHUS B OKPYKAIOIIEH cpejie

1.18

OCYIIECTBIISTh MOUCK HH(pOpMALUU (PU3NUECKOTO CONEPIKAHUSA B (
dbopmynupys TIOMCKOBBIA 3ampoC, HAXOAWTHh IIYTH OIpPEIACICHE

I/IH(l)OpMaHI/II/I Ha OCHOBC MMCIOIIMXCA 3HAHUH U JOITOJIHUTEIIBHBIX UCT(




1.19

HCIIOJIb30BATh IIPU BBIIIOJIHCHUU y‘-Ie6HBIX 3aI[aHHfI HAaY4YHO-IIOITYJL
COJACPpIKaHus, CIIPABOYHBIC MaTCpHaAJIbl, pCCYPChI CCTU I/IHTepHeT; BIang

TEKCTa, mpeoOpa3oBaHus HHYOPMAIIUK U3 OJTHOW 3HAKOBOW CUCTEMBI B

1.20

CO3J1aBaThb COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIC COOGH.[QHI/ISI Ha OCH
HCTOYHHUKOB (1)I/I3I/ILICCKOFO COJACpIKaHu4, HYGJ'II/I‘IHO NpCACTABIIAT
HCCIIE0BATEIhCKOM ACATCIIBHOCTH, IPpU 3TOM TIPAMOTHO HUCIIOJIB!
arrapar Hn3y4acMoro pasaeia (1)I/I3I/IKI/I U COIPOBOXKAATH BBICTYII

0COOEHHOCTEH ayAUTOPUN CBEPCTHUKOB

1.21

NpPU BBIIOJHEHUHM YUYEOHBIX TPOCKTOB M HCCIEIOBAHUN (PHU3HU
00513aHHOCTH B T'PYIIE B COOTBETCTBUH C MOCTABICHHBIMU 33/1a4aMH.
JeHCTBUI M KOPPEKTHPOBAThH €T0, aJIeKBaTHO OLIEHUBATH COOCTBEHHBI

BBICTpanBaTb KOMMYHHUKAaTUBHOC BSaHMOﬂCﬁCTBHC, MMPOSBJIASA TOTOBHO!




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon Kon
IIpoBepsiemMble 3JIeMeHTBI COAEPKAHUSA
pa3zena 3J1eMeHTa
®U3UKA U EE POJIb B TIO3HAHUU OKPYXXAIOIIETO MHUPA
11 ®usnka — Hayka o mnpupoge. SBiaeHus npuponsl. dusnyec
' TEIUIOBBIE, YIEKTPHUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
12 @usnueckue BenMUUHBL. V3MepeHne (QU3MUECKUX BeNIUT
' [NorpemHocts n3mMepenuil. MexxayHapoaHas cucTeMa eJMHUIL
EcrecTBeHHOHay4HbI METOJ| MO3HAHMS: HAOJIOJEHHE, II0C
1 1.3 BBIJIBU)KEHUE TMIIOTE3, SKCIEPUMEHT I10 HPOBEPKE TUIOTE3
SIBTICHHS
1.4 Onucanue GpU3NUECKUX ABICHUN C TOMOIIBIO MOJENIeH
[IpakTrueckue padboTHI:
HiHtPar#H#13mMepenue pacCTOSTHUIM.
s #H##Par### 3mepenne o0bEMa KUIKOCTH U TBEPIOTO TeJa.
' ###Par###0npeneneHue pa3MepoB MaJIbIX Tell.
H##HtPar###l13MepeHne Temneparypbl IpH MOMOIIU KUAKOCT
TeMIIepaTyphl
IMEPBOHAYAJIBHBIE CBEAEHUSA O CTPOEHNU BEIIECTBA
51 ###Par#H##CTpocHNE BEIECTBA: aTOMBI U MOJIEKYJIBI, HX pa3V
. JUCKPETHOE CTPOEHHE BELIECTBA
2
55 #H##Par### ] BrokeHue yactuil BemecTBa. CBA3b CKOPOCTH B
' bpoyHoBckoe nBmkenue, muddy3us
2.3 B3aumopeiicTBue yacTull BEIIECTBA: IPUTSIKEHUE U OTTAJIKUBA




#HiHtParfH##ArperaTHble COCTOSIHUSL BEILECTBA: CTPOCHHME TIa

24 (kpucTayMueckux) Tei. B3anMocBsI3p MeXy CBOMCTBaMHU B
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHhIX COCTOSIHUHN BOJIBI
[pakTuyeckue pabOTHI:

Y ###Par###011eHKa TuaMeTpa aToMa METOJIOM PSAJO0B (C UCTIOJb!

HH#HPar###OnbITEl 10 HAOTIOACHUIO TETNIOBOTO PACIIUPEHUS T2

HH#HPar###OnbITEl IO 00HAPY)KEHUIO TEHCTBHSI CUIT MOJIEKYJISP

JIBIDKEHUE U B3AVMOJIEVICTBYE TEJI

3.1 MexaHnyeckoe qBHKeHrEe. PaBHOMEpHOE U HEpaBHOMEPHOE /1B

32 ##HtPar#H##Cropoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHO
BPEMEHHU JIBUKECHUS

13 SBnenue nHepuuu. 3aKoH UHEpLUHU. B3aumonelicTBue Ten Kak
JBUKEHMS Tel. Macca Kak Mepa HHEpTHOCTH Tella

34 ###Par### InotHocTh BemiecTBa. CBSI3b TUIOTHOCTH € KOJIMT
00BEMa BelecTBa

3.5 Cuna xak XxapaKTepUCTHKa B3aUMOIEUCTBUS TEJ

3.6 Cuna ynpyroctu 1 3akoH ['yka. 3mepeHne cuiibl ¢ MOMOIIBIO

17 ###Par### SIBnenue TaroreHus u cwia TsokecTH. Cuia TsKec
tena. HesecomocTs

3.8 Cwuna tpenusi. TpeHHe CKOJIbXKEHU U TPeHHE NOoKos. TpeHue B

39 HiHtPar#H##Crio)xeHHne CuJl, HalIPaBJIEHHBIX 0 OJIHOM npsAMoil. F




3.10

[IpakTrueckue padbOTHI:

OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JABIDKEHHS  (Imaf
JIEKTPUYECKOr0 aBTOMOOMIS M Tak jainee). OnpeneneHue cj
Opycka MM IIAapUKa MO HAKIOHHOM miockocTu. OnpezaeneH
OnbIThI, JEMOHCTPUPYIOIIME 3aBHCUMOCTb PACTSKECHUS |
NPUIOKEHHON CHITbl. OTBITH, IEMOHCTPUPYIOIINE 3aBUCUMOCT

BCCa TCJIa U XapaKTCpa COIMPHUKACAIOIIUXCA HOBerHOCTCﬁ

3.11

®usnyecKue SBICHYS B IIPUPOJE: IMPUMEPBI IBUKEHUS C PA3IHA

HEKUBOU MPUPOE, NIEUCTBUE CUIIbI TPEHUS B IIPUPOJE U TEXHUKE

3.12

TexHuyeckue YCTpOﬁCTBaZ JAUHAMOMCTpP, HOAIIUITHUKHN

JIABJIEHUE TBEPJIBIX TEJL, )KUJIKOCTEN U TA30B

4.1 Hasnenue TBEpaoro Tena. CrocoObl yMEHBIICHHS U YBETUYECHY

4.2 JlaBnenue ra3a. 3aBUCUMOCTD JaBJICHHS ra3a oT 00bEMa, TeMIie

43 [lepenaua paBneHuss TBEPABIMU TEJNAMH, JKUJKOCTSIMH |
[THeBMaTHYEeCKHE MAIIMHBI

44 3aBUCUMOCTh  JABJICHUS  JKUJAKOCTH OT  TIiyOuHbL. [
Coobmaromuecs: cocyabl. [ mupaBnndeckie MeXaHu3MbI
Atmocdepa 3emnu u armocepHoe naBieHue. lIpuumHBI

4.5 o6onouku 3emin. OnbIT Toppuuenin. 3aBUCUMOCTh aTMOChep
YPOBHEM MOPSI

4.6 N3mepenne armocdeproro nasneHus. [Ipubopsl 171 n3MepeHH
JlelicTBHE KUIKOCTH U Ta3a HA MOrPYKEHHOE B HUX Telo. B

4.7
cuia. 3akoH Apxumena

4.8 IInaBanue ten. BozayxomnnaBanue




4.9

[IpakTrueckue padboTHI:

HccnenoBanue 3aBUCHMOCTH Beca Teja B BOJE OT 00bEMa MO
tena. OrnpeneneHue BBITAJIKUBAIOIIEH CUIIBI, JEHCTBYIOLIE]
KUAKOCTh. [IpoBepka HE3aBUCHMOCTU BBITAJIKHUBAIOLIEH CUI
KHUJIKOCTH, OT Macchl Tena. OnbIThl, JEMOHCTPHUPYIOIIKE 3
CHJIBI, IEHCTBYIOILEH Ha TEJIO B XKHUJIKOCTH, OT 00bEMA MOTPYXK
U OT INIOTHOCTH XuakocTu. KoHcTpynpoBaHue apeomeTpa u

OIIpCaACIICHUC eé l"py30HO,Z[T>éMHOCTI/I

4.10

dusnueckue ABICHUS B MPUPOJE: BIUSHUE aTMOC(EpHOro 1

TUTABaHKE PBIO

4.11

TexHuyeckue  YCTpoOMCTBa:  cooOmIaromMecss  COCY/bI,

TUAPABINYECKH Mpecc, MAaHOMETP, 0apOMeTp, BEICOTOMED, 110}

PABOTA, MOIIIHOCTb, SHEPI'IA

5.1 Mexanunyeckas pabota

5.2 Mexannueckass MOIITHOCTE

5.3 [IpocTeie MexaHU3MBI: pbIvyar, 0JIOK, HAKJIOHHAs IUIOCKOCTb. 1

54 [TpuMeHeHune paBuiia paBHOBECHUS pbldara K OJI0Ky

5 «3010TOE TIPABIIIO» MeXaHWKU. KoappuiueHt mone3Horo el
MEXaHHU3MBI B OBITY U TEXHUKE

5.6 [ToTeHnManbHasg SHEPTrUM TeJa, MOJHATOrO HaJ 3eMIEH

5.7 Kunernueckas sHeprus

5.8 [Tonnas mexaHudeckas SHeprusi. 3aKOH U3MEHEHUSI U COXPAHEH




[IpakTrueckue padboTHI:
- ###Par###0npenenenue paboOThl CHIBI TPEHHS] MPH PaBHO
TOPU30HTAJIBHOM IOBEPXHOCTH. MccienoBaHue yYCIOBHM pAE
KIII HakIOHHOW MIIOCKOCTU. M3yueHne 3aK0Ha COXPAHEHHUS M
5.10 ®u3nYecKue SBJICHUS B MPUPOJIC: PhIUYATH B TEJIE YEIOBEKA
511 TexHudeckue yCTpOWCTBA: pblyar, IOJABWKHBIA W HEIOJ
IUIOCKOCTB, TPOCTBIE MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsieMble 31eMEHTBI COAePKAHUSA
pasjaena 3JeMeHTa
TEIUIOBBIE ABJIEHUA
OCHOBHBIE MOJOXKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUU
6.1 pa3Mepbl MOJIEKYII. OnbIThI, MOATBEPKAAIOLINE
MOJIEKYJISIPHOKUHETUYECKON TEOPUH
Mogenu TBEPIOTo, JKUAKOTO M ra3000pa3HOr0 COCTOSHUH B
6.2
aMmop(QHBIC Tea
OObsicHeHHE CBOMCTB Ta30B, JKUIKOCTEH U TBEPIBIX
6.3
6 MOJIEKYJIIPHOKUHETHUECKON TEOPUH
6.4 CMauuBaHue ¥ KaOWIISIPHBIE SIBJICHUS
6.5 TeruioBoe paciMpeHue 1 cxxaTue
6.6 Temneparypa. CBsA3b TEMIIEPATYpPhI CO CKOPOCTBIO TETIOBOTO
Buytpennsas sHeprua. CnocoObl HW3MEHEHMs BHYTPEHHEH
6.7
COBEpIICHHUE pabOTHI
6.8 Bugsl Terionepenaun: TEMIONPOBOIHOCTh, KOHBEKIIUS, U3ITY?
6.9 KonnuectBo Temnotel. Y aenbHas TEINIOEMKOCTb BELIECTBA




6.10 TernnooOMeH u TETIIOBOE paBHOBECHE. Y PaBHEHUE TEILIOBOTO
6.11 [1naBieHre U OTBEPAECBAHUE KPUCTAIUNIMYECKUX BEIIECTB. Y 1€
6.12 [TapooGpazoBanne wu  kouaeHcamus. Hcnapenue. Ku
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPaTyphl KUIIEHUS OT a’
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIMBa. Y IeJbHasl TeMJI0Ta CrOpaHus
[Ipunuuner pabGotsl TemnoBbix aAurareneit KIIJ Teruic
6.15
JIBUTATEJIN U 3allUTa OKPYKAIOLIEN CpeIbl
6.16 3aKOH COXpaHEHMsI M TPEBPALLEHMS SJHEPTUU B TEIUIOBBIX IPO.




6.17

[IpakTrueckue padboTHI:

#H#HPar###OnbITH 10 OOHAPYKEHHIO ACHCTBUS CUIT MOJICKYJIS
##H#Par#H###ONBITH IO BBIPALIMBAHUIO KPUCTAJIJIOB IOBAPEHHO
H#H##Par###OnbITEl 10 HAOIIOJCHUIO TEIUIOBOT'O PACHIMPEHUS
Te.

#H#HtPar#H###Onpenenenue 1apieHus BO3Ayxa B Oa/sIOHE LIIPH]
HH#APar###ONbITEL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJICH
HarpeBaHUs WIH OXJIaXKICHUS.

#H##Par### IpoBepka TUINOTE3bl JUHEHHONW 3aBUCUMOCTH
TEPMOMETPUUYECKOM TPyOKe OT TeMIIEpaTyphl.
#i#tPar###Habnmonenne  M3MEHEHUsT BHYTPEHHEW  DHeJ
TETUIONEepe1aun U padOThl BHEITHUX CHII.
###Par#Ht#llccnenoBanue sSBICHUS TEIIOOOMEHA MPHU CMEII
BOJIBI.

##HtPar#H###OnpeneneHue KOJIMYecTBa TEIUIOTHI, MOITYYEHHOT
HarpeThiM METANINYECKUM LIUITUHAPOM.
#H##Par###Onpenenenue yaeiabHOM TEITOEMKOCTH BEILIECTBA.
#H##Par###lcciienoBanue npoiiecca UCIapeHusl.
H#HtPar#H##Onpenenenue OTHOCUTEIbHON BIaKHOCTH BO3/IyXa

#H##Par###Onpenenenue yaeabHOM TEIJIOTHI TUTABICHUS JIb/1a

6.18

®uznuecKkue SBICHUS B MPUPOJIC: TOBEPXHOCTHOE HATSHKEH
npupojie, KpUCTaIbl B mpupoze, uzinydenue CoiHIa, 3an

Opu3bl; 00pa3zoBaHKE POCHI, TYMaHa, UHEsl, CHEera.




6.19

TexHuueckue  yCTpOWCTBa:  KamWUIsApbl, TNPUMEPHl 1
KHUJKOCTHBIM TEPMOMETp, AATYUK TeMIlepaTypbl, TEpMOC,

TUTPOMETPBI, ICUXPOMETP, NapoBasi TypOUHa, TBUTATEIb BHY

OJIEKTPUHYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnexTpu3anus Ten. J[Ba poaa 3MeKTPUUECKUX 3apsiioB

B3aumoneiictBue 3apsbkeHHbBIX Tenl. 3akoH Kysona (3aBucy
7.2

3apSKEHHBIX TEJl OT BEJIMUUHBI 3aPsIIOB U PACCTOSHUS MEKIY T

DnekTpuueckoe mnojue. HanpspkEHHOCT 3JIEKTPUUYECKOTO T
7.3

INEKTPUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

Hocurenu »iexkTpuyeckux 3apsiioB. DJEMEHTapHBIM 3JIeK
7.4

atoma. [I[poBOTHUKY U AUDIICKTPUKHU
7.5 3aK0H COXpaHEHUs IEKTPUIECKOTO 3apsiaa

DJIEKTPUYECKUI TOK. YCIOBUS CYIIECTBOBAHHUSA AJIEKTP
7.6

MOCTOSIHHOTO TOKa

JIeficTBHS IEKTPUYECKOTO TOKA (TETIOBOE, XUMUIECKOe, Ma
7.7

B )KMJIKOCTSIX U ra3ax
7.8 Dnextpuyeckas nenb. Cuiia Toka. IIEKTPUUECKOE HAMPSHKEH]
7.9 ConpoTuBiieHUE TPOBOAHUKA. Y AETBHOE COIPOTUBJICHUE BE
7.10 3akon Oma 111 y9acTKa 1enu
7.11 [locnenoBarenpHOE U NApaUIENBHOE COEINHEHUE TPOBOIHUK:
7.12 PaboTa 1 MOLTHOCTH IEKTPUUECKOTO TOKA. 3aKOH J[KOyms —.

DJIEKTPUYECKUE MU W MOTPEOUTENN HIEKTPUUYECKON
7.13

3aMbIKaHUE
7.14 ITocTostHHBIE MarHUTHI. B3anMo1eiCTBUE MOCTOSIHHBIX MarHu




7.15

MarnautHoe none. MarHuTHOE 110J1€ 3€MIIH U €r0 3HAYCHUE I

OnbIT OpcTena. MarHutHoe moje 3IeKTpudeckoro toka. [lp

7.16

TEXHUKE

JleficTBME€ MAarHMUTHOTO TMOJISI HA TIPOBOJHUK C TOKOM. DJIEKTP(
7.17

Hcnonb3oBaHue 3JIEKTPOABUTATEINIEH B TEXHUYECKUX YCTPOUC
7.18 OnbiTel Papajned. SBneHne JIeKTPOMAarHUTHON UHIYKIUH. [ 1

OnektporeHeparop. CrnocoObl MOMydeHUS SIEKTPUUECKON
7.19

BO300HOBJISIEMBIX UCTOYHHKAX OHEPIrun




7.20

[IpakTrueckue padbOTHI:

OnbITHI 110 HAOTIOEHUIO DNIEKTPU3ALNHU TeTl HHIYKITUEH U TIp]
HccnenoBanue AeiCTBUS 3IEKTPUUECKOTO MOJIsl HA TPOBOJIHU
CoOopxka u mpoBepka padOThI IMEKTPUICCKOM IETTH TTOCTOSTHHO
H3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HapsiKEHUS.

UccnenoBanue 3aBUCUMOCTH CUJIBI TOKa, WAYLIETO Yepe3
pPEe3UCTOpa U HAIIPSHKEHUS Ha PE3UCTOpE.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUUECKOTO C
€ro JUIMHBI, IJI0IIA I MOTEPEYHOT0 CEUCHHS U MaTepuala.
[IpoBepka mpaBuia CIOXKEHHSI HANpPSHKEHUH MpPU TOCIENO
pe3uctopoB. IIpoBepka mnpaBuia [ CHIBI TOKAa IpU
pesuctopoB. OrmpezneneHne padOThl 3JIEKTPUUECKOTO TOKE
OrnpezeneHne MOIIHOCTH SJEKTPUUECKOTO TOKA, BBIEISIEMOY
3aBUCHMOCTH CHJIBI TOKA, UJIYILIETO Yepe3 JaMIIOUKY, OT HaIIf
KITJI narpeBarens. MccienoBanne MarHMTHOIO B3aMMOJIEH
W3y4yeHne MarHWTHOTO IOJS MOCTOSIHHBIX MArHUTOB IPU HX
HccnenoBanne JeUCTBUSL DJIEKTPUYECKOTO TOKAa Ha Ma
JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS Ka
CWJIbl TOKAa M HaIpaBJieHUs TOKa B Karyuike. W3yueHue s
POBOJHUK ¢ TOKOM. KoHCTpyupoBanue u u3yueHue paboThl
KITI snexkrponBurarenbHOl  yCTaHOBKM.  ONBITBI  II
ANEKTPOMATHUTHOM WHIYKLIMHU: HCCIEAOBAHUE HN3MEHCHHI

WHAYKIMOHHOTO TOKa




Ousnyeckue SBICHUS B MPUPOJE: DJIEKTPUUYECKHUE SIBICHUS
7.21 JKUBBIX OPraHU3MOB, MAarHUTHOE ITOJIe 3eMITH, IPEeH( MOITFOCC
JKU3HU Ha 3eMJie, TIOJIIPHOE CUsTHUE
TexHnueckne ycTpoOWCTBA: JIIEKTPOCKOI, AaMIIEPMETP, B
JNEKTPUYECKON  SHEPruu,  AJIEKTPOOCBETUTEIHHbBIE
7.22
AJEKTPONPUOOpPHl  (TPUMEPHI),  IJICKTPUUYECKHUE  TIPEIO:
3JIEKTPOABUTaTE b IOCTOSIHHOTO TOKA, TEHEPATOP MOCTOSIHHO!
9 KJIACC
Kon Kon
[IpoBepsieMble 371eMEHTHI co/iepKal
pasznena JJIeMEeHTa
MEXAHUWYECKUE SBJIEHUA
8.1 Mexannyeckoe asmxkenue. MarepuanbHas Touka. Cucrema ot
8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBHIKEHHS
8.3 PaBHOMEpHOE NPAMOIIMHENHOE JBHKEHUE
g4 ###Par###HepaBHOoMepHOE TpsiMosinHEHOe NBIKeHHE. Cpe,
Tela IPU HEPAaBHOMEPHOM JBUKEHUU
8.5 Yckopenue. PaBHOYCKOpEeHHOE MPSMOJIMHEHHOE TBUKCHHE
8
8.6 #i#HPartH##CBoOonHoe nanenue. OnbiTel ['anmnes
97 #i#HPar#H#PaBHOMepHOE JIBIKEHUE IO OKpyxHOCcTH. Ilep
JIuHeitHas u yriioBast CKOpocTU. LIeHTpoCTpeMUTETBHOE YCKOP
8.8 Ilepssiii 3akoH HeroToHa
8.9 Bropoii 3akoH HeroToHa
8.10 Tpetuii 3akon HetoToHa
8.11 HH##Par### [pyHIUTT CYNIEPIIO3UITUN CHIT




8.12

Cuna ynpyroctu. 3akoH ['yka

#H##Par##H#Cuna TpeHus: CUja TPEHUs CKOJIBKECHMS, Cuia

8.13
TpEeHUs
8.14 #i#ParfH##Cuiia TSHKECTU U 3aKOH BCEMUPHOTO TATOTEHUS. Y Cl
8 15 JBwxkenne tuiaHeTr Bokpyr Cousnua. IlepBas kocmuuecka:
. neperpy3Ku
8.16 PaBHOBecue MatepuanbHO TOUKH. AGCOTIOTHO TBEPAOE TEIIO
817 #i#Parf##PaBHOBecHe TBEPIOro Tejla C 3aKPEIUIEHHOW OCh
. Llentp TsKECTH
8.18 Nmnynec Tena. M3menenue ummynsca. IMnynbsc cuiiel
8.19 3aKOH COXpaHEHUS UMITYJIbCa
8.20 #HHHPar###PeakTUBHOE IBUKECHUE
8.21 Mexanuyeckas paboTa U MOIIIHOCTb
8.22 Pabora cui TsxkecTH, ynpyroctH, TpeHus. CBsi3b 3HEPTrUH U pa
8.23 [loTeHnmanbHas SHEPTHs Tela, MOJAHATOrO HaJl HOBEPXHOCTHIO
8.24 [ToTeHunanbHas SHEPIUsl CKATOW NPYKUHBI
8.25 #i#PartH#Kunernueckas sHeprusi. TeopeMa 0 KHHETUYECKO *
8.26 HiHPar#H##3aKoH coXpaHEeHUS! MEXaHUYECKOW YHEPTrUu




8.27

[IpakTuyeckue paboOTHI:

Onpenenenne cpeiHel CKOPOCTH CKOJIBKECHUS OpyCKa WITH 1B
wiockoctu. OnpeneneHne yCKOpeHus Tejla Ipu pPaBHOYCKOPEH
TUIOCKOCTH.

HccnenoBanue 3aBHCHMOCTH TYTH OT BpPEMEHH IPH paBH
Ha4yaJIbHOW CKOPOCTH.

[IpoBepka rUMOTE3BI: €CIIM IPU PABHOYCKOPEHHOM JIBH)KEHUH
OTHOCATCS KaK psl HEYETHBIX YHCEI, TO COOTBETCTBYK
OANHAKOBBI.

HCCHGI{OB&HI/IG 3aBUCHUMOCTH CUJIBI TPCHHA CKOJIBXKCHUSA OT (
Onpeneneare KOdPPUIMEHTa TPEHUS CKONBKEHUs. Ompe
Onpenenenre paboOTHI CHIIBI TPEHUS IPU PAaBHOMEPHOM JIBHIK!
noBepxHoctu. Ompenenenne pabOTHl  CHIBI  YHIPYTOCTH

HUCIIOJIB30BaHHUEM HCIIOABHIKXHOI'O U ITOJBHUKHOI'O 0JI0KOB

8.28

duznyeckue SBICHUS B npupoac: IMpUJIWBbBI W OTJIMBBI, I

CUCTCMBbI, PCAKTUBHOC JIBUKCHHUC JKUBLIX OPTaHU3MOB

8.29

Texuuueckue yCTpOﬁCTBaI CIIMAOMCTpP, AATYUKU IIO0JIOKCHU

PAKEThI

MEXAHWYECKHUE KOJIEBAHW 11 BOJIHBI

KonebarenbHoe nBuxeHne. OCHOBHBIE XapaKTEPUCTHKH K

9.1
aMIUTUTY/1a

92 MaremaTtuueckuid U NPY>KUHHBIA MasTHUKHU. [IpeBpareHue
JBUKEHUU

9.3 3aryxatomue Konebanus. Bernyxnennsie konebanus. Pezonan




94

Mexanunueckue BosiHbl. CBOMCTBa MexaHUUYeCKHX BOJIH. [Tpos;
JUTnHa BOJHBI M CKOPOCTh €€ pacnpocTpaHeHus. MexaHude

CcelCMHUYECKHE BOJHBI

9.5

3ByK. ['/poMKOCTB U BbICcOTa 3BYyKa. OTpaskeHUE 3BYKa

9.6

WNudpa3Byk u yiapTpa3Byk

9.7

[IpaxkTrueckue pabOThI:

Onpenenenye 4acTOThl U Mepro/ia KoiaeOaHUil MaTeMaTHYECKO
Omnpenenenye 4acTOThl U Mepro/ia KoaeOaHUil MPYKUHHOTO Mé
HccnenoBanue 3aBUCMMOCTH NEpUoJia KOJeOaHWH MOABEIIEH
HUTH. VccnenoBaHue 3aBHCHMOCTH IMEpHOja KojeOaHUH mpy
rpy3a. [IpoBepka He3aBUCHMOCTH Tepuoaa KoyieOaHUil rpy3

MacCChbI I'py3a U JKECTKOCTH IMPY>XUHBI. I/I3MepeHHe YCKOPCHUA C

9.8

duznyeckue SIBICHUS B Inpupoac: BOCIPUATHE 3BYKOB

CECMUYECKUE BOJIHBI, IyHAMH, 3XO

9.9

TexHuueckue ycTpoHCTBa: 9X0JIOT, UCIIOIb30BAHUE YIIBTPA3BY!

10

SJIEKTPOMATI'HUTHOE I1OJIE Y DJIEKTPOMAI'HUTHBIE BOJIHbBI

10.1 DNEeKTPOMAarHUTHOE MOoJj€e. DJIEKTPOMAarHUTHBIE BOJIHBL. CBOJMC]
10.2 [Ixaa 3MeKTPOMAarHUTHBIX BOJIH

10.3 DJIeKTpOMarHuTHas npupoja cseta. CkopocTh cBeTa. BOJIHOBE
104 IIpakTuyeckue paboThI:

N3ydeHue cBOICTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOO




e dwuzuueckue SBICHUS B IPUPOJIE: OMOIOTHYECKOE ICHCTBUE B
. U PEHTI€HOBCKOTO U3ITy4eHH

10.6 TexHu4yeckne yCTpouCTBa: UCTIOJIb30BAHHUE AIEKTPOMArHUTHBL

CBETOBBIE ABJIEHUA

11.1 JlyueBas monenb cBera. IcTOUHUKM cBeTa

11.2 [IpssmosnHETHOE pacIpOCTPaHEHHUE CBETA

11.3 OTtpaxenne cBeta. [mockoe 3epkano. 3aKOH OTPaKEHHSI CBETa

114 IIpenomiienue cBeta. 3akoH npenomieHus csera. IloaHoe BHY

11

11.5 Jlunza. Xop jiyueid B TUH3E

11.6 OnTtuyeckas cuctema ¢GoToarnmapara, MUKpPOCKOIA U TEJIECKOI

11.7 I'na3 kak ontuyeckas cucteMa. ban3opykocTh U AaTbHO30PKOC

118 Paznoxxenue 6enoro ceeta B cnektp. Onbitel HetoToHa. Ciio
' Jucnepcus ceera




[IpakTuyeckue pabOTHI:

#iHPar#H#lccnenoBaHue 3aBUCUMOCTH YIJla OTPasKEHUS CBET(

#iHPartH#l3ydeHre XapaKTepUCTUK N300pakKeHUS MIPeIMeTa

#i#Par###lccnenoBanue 3aBUCUMOCTH YIJIa IIPEJIOMIICHUS CB
119 Ha TPAHULIE «BO3AYX — CTEKIIO».

. #iHPartH# lonydyeHne n300paxeHuit ¢ MOMOIIbI0 COOMpPArOIIe
##HPartH##Onpenenenue GOKYCHOTO PACCTOSHUS U ONITUYECKO
#HH##Par###ONBITHI IO Pa3I0KEHUIO 0EJIOTO CBETA B CIIEKTD.
HHH#Par##H#ONbBITH IO BOCIIPUATHIO IIBETA MPEAMETOB MPU HX
buIBTPHI

1110 Owusznueckue sBieHus B mpupone: 3atmeHus ComHma u JI

' sBIICHUs B aTMoc(epe (1BeT Heba, pedpakius, paayra, MUpax

11.11 TexHu4ecKne ycTporCcTBa: OUKH, IEPUCKOT, (poToamnmapar, oI
KBAHTOBEGLIE ABJIEHUA

12.1 OmneiTel Pesepdopaa u mranetapHast Mozienb atoMa. Moens a
12.2 Hcnyckanne u noryonieHrue ceeta atroMoM. KBauTsl. JInneiua
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- U raMma-u3IydeHus

12 12.4 Crtpoenune atomHoro syipa. HykiioHHas Mogeias aTOMHOTO SIpE
12.5 PannoaxtuBHble npeBpamnienus. [lepros nonypacnana aTOMHB]
12.6 SnepHble peakiy. 3aKOHbI COXPaHEHHUs 3apsA0BOI0 U MACCOB
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
12.8 Peakuuu cuntesa u nenenus saep. Merounuku sneprun CoutHI




12.9

SnepHas sHepretuka. JlelicTBue paiuoaKTUBHBIX U31yYCHUH H

[IpakTrueckue pabOTHI:

HabutoieHne CIUIONIHBIX U JIMHEHYaThIX CIIEKTPOB U3JIYYEHHUS.

12.10 HccnenoBanne TpeKoB: H3MEPEHUE DSHEPIUM YaCTHUIIBI
¢dororpadusam).
W3mepenue panoakTHBHOTO (poHa
duznueckue sIBICHUS B MPUPOJIE: E€CTECTBEHHBINA PaTUOaKTHR
12.11 pPalOaKTUBHOE M3TyYCHHE MPUPOHBIX MUHEPAJIOB, JICHCTBY
Ha OPraHMU3M YeJIoBeKa
12.12 TexHuyeckue yCTpocTBa: CIIEKTPOCKOI, HHANBUIYAJIbHBIN JIC




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

Kox nposepsiemoro
TpeOOBaHUS

IIpoBepsiemble TPeOGOBAHMS K NMPeIMETHBIM pe3yJbTaTaM 6a30BOro
o0pa3oBaTeIbHOM NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHHS HA

[Nonumanue ponu GU3MKH B HAyYHOH KapTHHE MHpa; CHOPMHUPOBAH
3aKOHOMEPHOH CBSI3M M T03HABAEMOCTH SIBJICHHUH NPUPOABI, O PC
cucreMoobOpa3zyronieil poin (QU3NKKM B Pa3BUTHH ECTECTBEHHBIX HE
HBOJIIONUH (PU3NYECKUX 3HAHUHM U UX POJIM B IIEIOCTHOW €CTECTBEHHO
POCCUICKUX U 3apyO0eKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, 00BS

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTUH

3HaHUA O BUJAaX MaTCpuun (BCH_[CCTBO u HOJ'IC), O ABMIKCHHH KaK CIIOC
aTOMHO-MOHeKyHﬂpHOﬁ TCOpHUU CTPOCHHA BCIICCTBA, O (I)I/I3I/IquKC
(MeXaHI/I‘-IeCKI/IX, TCIVIOBBIX, JJICKTPOMAIHUTHBIX H KBaHTOBLIX);
OIMMCAHUIO HX XaPaKTCPHBIX CBOICTB M Ha OCHOBE OIIBITOB, JCMOHC
SIBJICHHUC; YMCHHUC PACNIO3HABATDH MPOABIICHHUC U3YUCHHBIX (1)I/ISI/ILICCKI/II

BBIJIEIISISE X CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)

BiageHne ocHOBamMu NOHATHMHOIO armapara U CUMBOJIUYECKOIO S3E
JUIs pelieHus Y4eOHBIX 3a/ay; YMEHHE XapaKTepH30BaTh CBOWUCTI

ITPOLCCChI, UCIIOJIb3YA Q)yHHaMeHTaJ'H)HLIe " SMIINPUYICCKHUEC 3aKOHBI

YMeHHe OIUCHIBaTh H3YYEHHBIE CBOMCTBA Tel U (pusmueckue s

BCIINYHHBI




Brianenne ocHOBaMH METOOB HAYYHOTO TO3HAHUS C YIETOM COOIIIO
HaOI0IcHNEe (PU3NIECKUX SBIICHHIA:

YMEHHE CaMOCTOSITEIIbHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY F
10 HHCTPYKIIUH, OMUCHIBATH XOJ] OIBITA U 3aIUCHIBATh €r0 PE3YJIbTATHI
MPOBEICHHUE TPSMBIX U KOCBEHHBIX M3MEPEHHI (PU3UUECKUX BETUUUH:
CaMOCTOSITENIFHO COOMpaTh JKCIIEPUMEHTAIBHYIO YCTAHOBKY IO WE
BEJIMYMHBI ¥ AHAIM3UPOBATH MOJTYYCHHBIC PE3YNIbTAThl C YUETOM 3al;
W3MEPEHUM;

IPOBEJICHUE  HECIIOKHBIX  OKCHEPHUMEHTAIBHBIX  HCCIIEIOBAHUY
9KCTIIEPHUMEHTAIBHYI0 YCTAaHOBKY M TIPOBOJUTH HCCIIETIOBAHUE
HOJTYYCHHBIE 3aBUCUMOCTH (PU3NYECKUX BEIWYHMH B BHJE TAOIHII U TP?

ACJIaTh BBIBOJAKLI IO PE3yJIbTaTaM UCCICA0BaHUA

[lonnmaHue XapaKTepHBIX CBOMCTB (PU3UYECKUX MoOjeell (MaTepuars
TEJI0, MOJEIN CTPOEHHUs ra30oB, JKUJIKOCTEH W TBEPABIX TeEJI, IUIAHET

MOJIeJIb AaTOMHOTO SIIpa) ¥ YMEHHE IPUMEHSTh UX I OOBSICHEHUS (I

YMmeHue oOBSACHATH (pU3MUECKUE TPOLECCHl M CBOWCTBA Tel, B TOM
MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa, B YACTHOCTH, BBIABISATH I
CTPOUTH OOBACHEHHE C OMOPO Ha M3yUEHHBIE CBOMCTBA (PU3UUECKH

3aKOHOMCPHOCTHU U MOACIIN

YMmenue pemaTh pacdy€THble 3amauu (Ha 0aze 2 — 3 ypaBHEHHI),
CBsI3BIBAOIINE (PU3UUECKHE BEIMYMHBI, B YACTHOCTH, 3aMHCHIBATH KP
HEJOCTAIOUNe JaHHbIe, BEIOUPATh 3aKOHBI U (DOPMYIIbI, HEOOXOAUMBI
CIpaBOYHbBIC JaHHBIC, MPOBOAUTH PACUEThl U OIICHUBATh PEATUCT
(bu3nyYecKol BEJIMYMHBI; YMEHUE ONPEeNATh Pa3MEpHOCTh (U3UYeC

pELLICHUH 3a/1a4n




YMmenue XapaKTCPU30BaTh IMMPUHIIUIIBL ,Z[ef/'ICTBI/ISI TCXHUYCCKUX YCT
HpI/I60pOB, U TPOMBIIIJICHHBIX TCXHOJOIMYCCKUX IIPOLCCCOB IO HUX

CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOX0IUMbIE (PU3UUECKUE 3aKOHO

10

VYMeHne HCIoIb30BaTh 3HAHUSA O (1)I/I3I/I‘IGCKI/IX SABJICHHUAX B ITOBCCI]
0e30macHOCTH npu O6paI_I_IeHI/II/I C OBITOBBIMU HpI/I60paMI/I N TCXHHUYCC
300PpOBbA H CO6J'IIOI[CHI/IH HOPM J3KOJIOTHYECKOI'0 IIOBCACHUA B O
H606XOI[I/IMOCTI/I IIPUMCHCHHA I[OCTI/I)KGHI/Iﬁ (1)I/I3I/IKI/I n TEX

MIPUPOIONIOIB30BAHUS

11

OneIT moucka, npeoOpa3oBaHUs M MpeaCTaBiICHUs HHGPOpMaLN!
UCTIOJIb30BaHUEM HH()OPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHIA; )
NOJYYeHHOW MH(OPMALMU Ha OCHOBE MMEIONIMXCS 3HAHWUN M JOTOJ
WCIOJIb30BATh TPU BBHIMOJHEHUH YYEOHBIX 3a/JaHUil HAyYHO-TIOITYJI:
COJIEp)KaHHUsA, CIIPaBOYHBIE MaTepualibl, pecypcbl ceTtd HHTepHeT;
npeodpa3zoBaHus HHPOPMALIUHU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYK

NHUCbMCHHBIC U YCTHBIC COO6IJ.[CHI/I$I Ha OCHOBC I/IH(I)OpMaI_II/II/I U3 HCCKOJ




HEPEYEHD 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBbBIX HA OI'D

1HO ®PU3UKE
Kon IIpoBepsieMblid 3J1eMEHT COAEPKAHUS
1 MEXAHUWYECKUE SABJIEHMA
1.1 Mexannueckoe nBukeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTE
12 PaBHOMEpHOE M HepaBHOMEpHOE JBUXkeHHUE. CpenHsist ckopocTb. DPopmyina JuIsl BBIYHCII
PaBHOMEpHOE NPSIMOIMHENHOE IBM)KEHHE. 3aBUCUMOCTb KOOpPAMHATHI Tejla OT B[
MPSIMOJIMHENHOTO IBUKECHMUS:
1.3 x(t)=x,+ut
I'paduku 3aBUCUMOCTH OT BPEMEHHU JJsi MPOEKIMU CKOPOCTH, IMPOEKLUHU IIEepPeMe
PaBHOMEPHOM NPSIMOJINHENHOM JIBUKECHUH
3aBHCHMOCTb KOOPJIMHATHI TEJIA OT BPEMEHU B CIIy4ae PABHOYCKOPEHHOTO IPSMOJIMHEN
2
Se(f)=vg, #f+a,* 3
@opmynbpl I8 NPOCKUUH NEPEMELIEHMs], IPOEKUUU CKOPOCTH M INPOCKLUUHU YC!
MPSIMOJIUHEITHOM JBUKEHUU
2
1.4 5. (O =u,, -a‘+al_-?.
U.\'(f] =Upy T4, £,
a.(f)=canst,
UDIL - UIIL =2{’IIS.‘E
I'paduky 3aBUCUMOCTH OT BPEMEHHU JUIS MPOEKUUH YCKOPEHHUS, MPOCKIMU CKOJ
KOOpJMHATHI IIPYU PABHOYCKOPEHHOM IIPSIMOJIMHENHOM JIBUKEHUU
CBobonnoe magenune. @opMysbl, OMUCHIBAIONINE CBOOOJHOE TMAJCHUE Tella 10 BEPTI
1.5 BBEPX OTHOCHUTEIBHO MOBEPXHOCTH 3eMin). ['paduku 3aBUCUMOCTH OT BpEMEHH ISt

CKOPOCTH U KOOPAUHATHI ITPpH CBOGO,Z[HOM MNaaCcHUM TECJIa 110 BCPTHUKAIN




CKopoCTh PaBHOMEPHOI'O JIBIKEHUSI TeJla IO OKpYKHOCTU. HarpaBieHnue ckopocTH.

cDOpMyJ'IEl JJI BBIYUCJIICHUA CKOPOCTHU Y€PE3 paAuyC OKPYKHOCTU U ICPUOT 06paH_[CHI/I}I

L= MR
T
LenTtpocTpeMutenbHoe yckopeHue. HampaBieHne LEHTPOCTPEMHUTENBHOTO YCKOpE!
YCKOpPEHUS:
1.6 2
q. = L
“ R
dopmyrna, cBA3BIBAIOIIAs IEPUOJ] M YACTOTY OOpaIieHus:
v = 1
T
Macca. [InotHOCTS BemecTBa. @opMyiia il BBIYMCIEHUS TUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas gusudeckas BeqnuuHa. ClokeHue cuil
1.9 SIBnenue unepnuu. [lepssiii 3akoH HeroToHa
Bropoii 3akon HerotoHa:
1.10 F=m-a
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CHIIbI, IEHCTBYIOIIEH Ha TEJI0
B3aumoneiictue ten. Tperuit 3akoH HeroToHa:
1.11 Fy 4 =—F
Tpenune nokos 1 TpeHue ckosbxkeHus. opmyiia 11 BBIYUCICHUS MOl CUIIbI TPEHMUS
F_=pn-N
1.12 w =
JHedopmarnus Tena. Ypyrue u Heynpyrue aedopManuu. 3aKoH yIpyroi aedopmarma |
1.13

F=k-Al




1.14

BCGMI/IpHOG TIATOTCHHE. 3aKOH BCCMHUPHOTO TATOTCHUSA:

my -1,
F=¢g L1 2
R
Cuna TspKecTd. YCKOpeHHE CBOOOHOTO TaICHUS.
®dopmyrna s BBIYUCIIEHUS CUIIbI TSDKECTH BOJIM3HM noBepXxHOCTH 3emnu: F = mg.

JBwxkenue mnanet Bokpyr Comnaia. [lepas kocMuueckast ckopocts. HeBecoMocTs 1 i

1.15

Nmnynbc Tena — BekTopHas Gu3nyeckas BeIMYUHA.
D=mi

Nmmynse cucremsl ten. Mi3Menenune nmnyibsca. IMITysnbc CHITbI

1.16

3aKkoH COXpaHCHUA UMITYJIbCA AJIA SaMKHYTOﬁ CHUCTCMBI TCJI:
D=1, +m, U, =const

PeaxTuBHOE NBMXEHUE

1.17

Mexann4yeckas pa60Ta. CDOpMy.TIa JJIA BBIYMCIICHUA pa6OTBI CHIJIBI:

A=Fscosc

Mexanndeckas MOIIHOCTB:

n=4
r

1.18

Kunernueckas u IMOTCHIHAJIbHAsA SHCPIrUs. (-DOpMy.TIa JJIs1 BBIYMCIICHUA KUHETHYICCKOH 3

”E)z
Ek =
2

Teopema o ku"eTueckou s3Heprun. Gopmyrna 1 BHIYUCICHUS OTCHIMAIBHON YHEPTE

Hag 3eMiéit:

E,=mgh

1.19

Mexanndeckast SHEpIusi:
E=E;.+E p

3aKkoH COXpaHCHUMA MEXaHUYECKOM OHCPTHUH. dDopMlea AJId 3aKOHA COXPAaHCHUA MCXAHY

cun Tpenusi: E = const.




[IpeBpanienne MexaHUYECKON IHEPTUU MTPU HAITMYUU CUJIbI TPEHUSL.
[IpocTeie MEXaHU3MBI. «30J0TOE MPABUIIO» MEXAHUKH.
Peruar. Moment cunel: M - Fl.
VYcoBue paBHOBECHS phlyara:
M +M, +..=0
1.20
[ToaBuxHBI 1 HeTTOABWXKHBIN O070KK. KIIJ] mpocThIX MEXaHU3MOB,
n= Aﬂmesnaa
Aﬂrpaqemaﬂ
JlaBiienue TBEpIOrO TEIIA.
dopMyna 7151 BBIYUCICHUS 1aBJIeHUsI TBEPJIOTO Tena:
_F
P=5
191 JaBnenue raza. ATMocdepHOe TaBlIeHUE.
I'mapocraTuyeckoe naBieHUE BHYTPH KUIKOCTH.
®opMyna 7151 BBIYUCICHUS 1aBICHUSI BHYTPH KUIKOCTH:
P=pgh+Dy,
1.22 3axoH Ilackans. I'mapaBnudeckuii npecc
3akoH Apxumena. dopmyna s ONpenesieHUs BBITAIKUBAIOMICH CHUIIbI, JEHCTBYE
JKHIKOCTh WJIH Ta3:
1.23
F Apm. = ng
VYcnosue niaBanus tena. [lnaBanue cygoB ¥ BO3yXOIUIaBaHUE
Mexanndeckue kosieOaHus. AMIUIATYAA, TEPUO] W YacToTa Kosiebanuii. dopmyrna,
KoJIeOaHUIA:
1.24
v = 1
T
1.25 MatemaTrueckuil U IpyKUHHBIM MagTHUKH. [IpeBpaliieHne snepruu npu KoiaedaTesIbHC
1.26 3aryxaromue kojaebanus. BeiHykneHHble kosieOanus. Pezonanc




1.27

MexaHU4eCKHUE BOJIHEI. HpOI[OJIBHBIe " IOTICPCYHBIC BOJIHEI. I[J'II/IHa BOJIHBI U CKOPOCTbH

L=v-T

1.28

3Byk. ['poMKOCTB U BbICcOTa 3ByKa. OTpakeHUe 3ByKOBOH BOJIHBI Ha IPAHULIE ABYX Cpe

1.29

Ipakmuyeckue pabomol

N3mepenne cpegHell IUIOTHOCTH BEILIECTBA; apXHUMEIOBOM CHIIbI; KECTKOCTU IIf
CKOJIbXKEHUS; pPaOOThI CHIIBI TPEHHUSI, CHUIIbI YIIPYTOCTH; CPEeIHEH CKOPOCTHU JABUKECHUS (
yCcKOopeHusi Opycka MpH JBHKEHHHM IO HAKIOHHOW IUIOCKOCTH; YacTOThl M TEPHO
MasTHUKA; YaCTOThl U Mepuojia KojJeOaHui MPYKMHHOTO MasTHUKA; MOMEHTA CHJIBL, ]
CWJIBI YIIPYTOCTHU NPHU MOJABEME I'Py3a C MOMOIBIO HETIOABM)KHOTO 0JI0Ka; pabOThI CHIIb
MTOMOLIbIO TIOJIBUKHOTO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOW CHIIBI OT 00BEMa MOTPYNKEHHON YaCTH -
HE3aBUCUMOCTHU BBIT&JIKHBaIOIHeﬁ CHJIBI OT MACCBI T€JIa, CUJIbI TPCHUA CKOJIBKCHUS OT (
pOo/ia MOBEPXHOCTH; CUJIbI YIIPYT'OCTH, BO3HUKAIOIIEH B MPYKHUHE, OT CTENEeHU aedopma
OT yrila HaKJIOHa HANpaBISAIONICH; mepuoja (4acToThl) KOJIEOAHWH HUTSHOTO Mas
Kosie0aHuii MPY>KUHHOTO MasTHUKA OT MAacChl rpy3a U KECTKOCTU MPYKUHBI; UCCIIE

KoJIeOaHUI HUTSHOTO MasTHUKA OT MacChl rpysa. HpOBCpKa YCJIOBUA paBHOBECHUA pPbIYal

1.30

Qu3suyeckue s6NeHUs 6 Npupooe: TIPUMEPHl TBUKEHHS C Pa3IMUYHBIMH CKOPOCTSIMU
NeHCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, MPUIIMBBI U OTJIUBBI, IBH)KEHUE IIJIaHET
JBUKEHHE KUBBIX OPraHMW3MOB, pblYard B TeJie 4YeJOBEKa, BIUSHUE aTMOC(epHOro

I1aBaHUEC pBI6, BOCITPHUATHUEC 3BYKOB JKUBOTHBIMU, 3EMJICTPACCHUC, celiCMUYECKHE BOJIHE

1.31

Texnuueckue ycmpoiicmea: CIMIOMETpP, JATYUKH TOJIOKEHUS, PACCTOSTHUSL U YCKOPE
pakeTbl, pblyar, HOJABM)KHBIM M HEMOJBMXHBIM OJIOKM, HAaKJIOHHAs IUIOCKOCTb,
cooOLIaroImuecs: COCyAbl, YCTPOWCTBO BOJOIPOBOJA, TUAPABIMYECKHH Ipecc, Ma

MOPUIHEBOM HACOC, aPEOMETP, IXOJIOT, UCIIOJIb30BaHUE YIAbTPa3ByKa B ObITY U TEXHUKE




TEITUIOBBIE ABJIEHUA

OCHOBHBIE TIOJIOKCHUS MOJ'ICKy.IISIpHO-KHHCTH‘-ICCKOfI TCOpUU CTPOCHUA BCIICCTBA.

2.1

razoo0pa3Horo coctossHui Bemectsa. Kpucraminueckue u amopQHble Tena
2.2 JIBrkeHue yactul BeuiecTBa. CBsA3b CKOPOCTH ABMKEHUS YaCTHUL] C TeMrnepatypoi. bpo
2.3 CMauuBaHuE U KalWUISIPHBIE SIBICHUS
24 TemuioBoe pacimupeHue u cxatue
2.5 TennoBoe paBHOBecHE
2.6 BryTtpennss sueprus. Pabora u Teronepeadya kak crmocoObl N3MEHEHUS! BHYTPEHHEH -
2.7 Bunbl Teruionepenaun: TemIONpOBOAHOCTb, KOHBEKILINS, U3IIy4EHUE

HarpeBanue u oxnaxnenue ten. KoaudecTBo TEIOThL. Y 1eJbHas TeIIIOEMKOCTb:
2.8 =cmft,—t,)

QO=cmlt, -1

3aKOH COXpaHEHHs PHEPTUU B TEIUIOBBIX Mpolieccax. Y paBHEHUE TEIIOBOro OanaHca:
29 Ql +Q2 +...=0

HUcnapenne u konzaeHcauus. V3MeHeHHE BHYTPEHHEW SHEPrUHM B TMIPOLIECCE HCIAf
2.10 XKUIKOCTHU. Y IeNibHas TeroTa mapoodpazoBanusi: L = Q/m
2.11 Bnaxxnocts Bo3myxa

[InaBnenue u kpucrammsanus. MIsMeHeHre BHYTPEHHEW SHEPrUuu IIPU IUIABJIICHUU U KP

IJIABJICHUS:
2.12 0

m

513 BHyTpeHHss sHEprus cropanus TOIUIMBA. Y IebHasl TEIJI0Ta CTOPaHUs TOIUBA: ¢ = Q)
2.14 [Ipunuumner pabots! TeroBbix Asurareneil. KI1J{ teroBoro npuratesns




Ilpakmuyeckue pabomol
N3mepenue yaenbHON TeTOEMKOCTA METAIITNYECKOTO HMIHH]IPA; KOINYeCTBA TEIUIOTE

TeMIepaTypbl (PUKCUPOBAHHOW MacChbl, B KOTOPYIO OIYIIEH HArpeThId LHIUHAP;

2.15
HarpeThiM IIMHIPOM, IOCJIE OIyCKaHHsS €ro B BOJY KOMHATHON TEMIIEpaTypbl; OTH
yIeIbHOU TeIUIOTHI IJIaBjieHus Jbja. VccienoBanne n3MeHEHUs TeMIIepaTyphl BOABI I1j
TerooOMeHa P CMENIMBAHUH XOJIOTHOM U TOpsiuel BOJbI; IpoIecca UCTIapeHHUs

516 Qu3zuyeckue A61eHUs 8 NpUpode: TOBEPXHOCTHOE HATSHKEHHE U KallWJUIIPHBIC SBJICHUS |
n3nyyenue CoiHia, 3aMep3aHue BOJOEMOB, MOPCKUE Opu3bl; 00pa30BaHUE POCHL, TyMal
Texnuyeckue ycmpoucmea: KalWUISpbl, NPUMEPHl HCIONb30BAHUS KPUCTAIIOB, i

2.17 TEMIEPATYpPbl, TEPMOC, CHUCTEMA OTOIUIEHUS JIOMOB, THUIPOMETPBI, TCHUXPOMETD.
BHYTPEHHETO CrOpaHUsl

3 DJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1 Onexrpuszanus Teil. J[Ba Buaa 3JIEKTPUUECKUX 3apsiioB

32 BsaumopeiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

33 3aKOH COXpaHEHUS JIEKTPUUECKOr0 3apsiia

34 Onexrpuueckoe mnoisie. HanpskéHHOCTh 3nexTpuueckoro nosd. [IpuHuun cynepnos
KaueCTBEHHOM YpPOBHE)

iy Hocurenu snextpuueckux 3apsaoB. JleWCTBHE HIEKTPUUECKOTO TOJISI Ha DJIEKTPH
TUDIIEKTPUKU
[TocTosiHHBIM 5eKTpUYecKuil TOK. JlecTBuA snekTpudeckoro Toka. Cua Toka. Hamps
I=q/t,U=A/q

3.6
DNeKTpUUECcKOe COMPOTUBIICHHUE. Y ACIbHOE 3JIEKTPUUECKOE COIIPOTUBIICHHE:

3.7 R = pl/S

3.8

3akon Oma juis yyacTka aiekTpudeckoit uenu: I = U/R




IlocaemoBaTebHOE COCAMHCHIE IMPOBOJHUKOB:

I, =I,. U=U,+U,. R=R +R,

3.9 [lapamnenpsHoe coeAMHEHHE TPOBOAHUKOB PABHOTO CONIPOTHBIICHHUSA:
U=U;:1=1+1; Rz%.
CMmeliaHHble COEIMHEHUS TIPOBOIHUKOB

3.10 Pabota un MmomHOCTb 251ekTprueckoro Toka. A = Ult, P = Ul

3akon Jlxoynsa — Jlenna:
2

3.11 O=I"-R-t

3.12 OmnsIT OpcTena. MarHuTHOE 110J1€ IPSIMOIO IPOBOJIHUKA € TOKOM. JINHMM MarHUTHOH M1

3.13 MarsuTHoe 110J1€ IOCTOSSHHOTO MarHuTa. B3aumoaeicTBUE NOCTOSIHHBIX MarHUTOB

3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM

3.15 Omneitel @apanes. SIBneHne aneKTpoMaranTHON nHAyKvy. [Ipasuio Jlenna
IIpakmuueckue pabomul
N3mepenue 3aeKTpUUECKOro COMPOTUBICHUS PE3UCTOPA; MOIIHOCTH AJIEKTPUYECKOT
TOKa.

116 HccnenoBanne 3aBUCHUMOCTH CHJIbI TOKA, BO3HMKAIOIIETO B MPOBOAHMKE (pE3UCTOPH
KOHIIaX IMPOBOJHMKA; 3aBUCHMOCTH CONPOTUBIIEHUS OT JJMHBI IMPOBOJHMKA, IJIOLIE
YIEIBHOTO COMPOTHUBIICHUS.

IIpoBepka npaBuia JIs 3JIEKTPUUECKOIO HANPSKEHUS MPHU M10CIIEJ0BATEILHOM COEIUE
CHJIBI JIEKTPUYECKOTO TOKA MPU NapaieIbHOM COSAMHEHUH ITPOBOIHUKOB (PE3UCTOPHI
317 Duzuyeckue aeneHus 8 npupoode. IEKTPUUECKUE SIBICHHUS B aTMOC]epe, FIEKTPUUIECTB

noJie 3emiiu, ipeii¢ MoI0COB, POJIbL MATHUTHOTO MOJIS JUISl )KU3HU Ha 3eMJIe, MOJIIpHOE




Texnuueckue ycmpoucmea: 3IEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, peocTar, Cc4

3.18 3JIEKTPOOCBETUTENIbHBIE TPHOOPHI, HArpeBaTeNbHBIE SJIEKTPONPUOOpPHI (IpUMEPHI),
AJIEKTPOMArHuT, 3JIEKTPOJBUrATEIb IIOCTOSIHHOI'O TOKA, FEHEPATOP IOCTOSIHHOI'O TOKa

3.19 OnexTpoMarHuTHbIE BOJHBI. [1Ikana 3eKTpOMarHUTHBIX BOJIH

3.20 JlyueBas monens cBera. [IpsMoiMHEHOE pacIIpOCTpaHEHUE CBETa

3.21 3akoH oTpaxxeHus cBeTa. [lnockoe 3epkano

322 [Ipenomiienue cBeta. 3aKOH NMPETOMIIEHHSI CBETA

3.23 Hucnepcus cBeta

3.24 JIunza. Xop nydelt B muH3e. @OKYCHOE pacCTOsTHUE JTUH3BL. OnTHYeCKas Cujia JUH3bL: L

3.25 I'ma3 xak onruueckas cuctema. OnTHIecKrue TpuOOPHI
Ipakxmuueckue pabomul
##HPar#H##lI3Mepenne ONTHUECKON CHJIBI coOuparomeil JTuH3bI; (DOKYCHOro pacct
CBOWCTBY paBEHCTBA pa3MEpOB MPEaMETa U H300paXKeHHUsI, KOTJa IPEAMET PACTIOIOXKE!

3.26 MIPEIOMJIEHHUS CTEKJIA.
#iHtPar#H#liccnenoBanue CBOWMCTBA H300paXKCHHsI, IOJYYEHHOTO C TIOMOIIBI0 C
(OKYCHOT'O PAaCCTOSHUS JABYX CJIOKEHHBIX JIMH3; 3aBUCUMOCTH YIJla MPEJIOMIICHHS CBE
I'PaHULE «BO3JIYX — CTEKIIO»

397 Qusuyeckue aenenus 6 npupooe: 3atMenus Connua u JIyHbl, 11Be€Ta T€J, ONTUYECKHUE
pedpaxius, pagyra, MUPax)

3.28 Texnuyeckue ycmpoticmea: OYKHU, IEPUCKOI, PoToanmnapaT, ONTHUYECKUE CBETOBO/IbI

4 KBAHTOBEBLIE ABJIEHUA

4.1 PagunoaktuBHOCTh. Anb(ha-, 6eTa-, ramma-u3nydenus. Peakuun ansga-u 6era-pacnana

4.2 OmnpiThl Pe3epdopaa no paccesnuto anspa-yactuul. [lnanerapuas moaens atoma

4.3 CocraB aToMHoOrO0 sizpa. M3otonst

4.4 [lepuon momypacnaja aTOMHBIX siIEp

4.5 SAnepHbie peakuy. 3aKOHbI COXPAHEHUS 3apsAJ0BOTO U MAaCCOBOT'O YHCET




4.6

Qusuueckue sA6n1eHUs 6 NpuUpode. €CTECTBEHHbIM paAMOaKTHUBHbBIN (OH, KOCMUYECKHUE

IIpUPOAHBIX MUHCPAJIOB, HCﬁCTBHe PadUOAKTUBHBIX I/I3J'Iy‘ICHI/II71 Ha OpraHu3M 4€JIO0BCKa

4.7

Texuuueckue ycmpoicmea: CIEKTPOCKON, MHANBUIYaIbHbBIN JO3UMETP, KaMepa Bumbcc




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» dusuka: 7-# kinacc: 0a30BbIM YPOBEHb: yU€OHUK; 3-€ u31aHue, nepepadboTaHHOe
[Teperimkun .M., IBanoB A.W. AknmonepHoe o611ecTBO «M3/1aTenbeTBO
«IIpocBemenue»

» Gusuka: 8- knacc: 6a30BBIM YPOBEHB: YUEOHHK; 3-€ U3jaHue, IepepadoTaHHOE
[leppiukun M.M., UBanoB A.M. AkimonepHoe o0miecTBo «M31aTenbcTBO
«IIpocerienue»

» Gusuka: 9-i1 knacc: 6a30BbIM YpOBEHb: YUEOHUK; 3-€ U3JjaHue, lepepaboTaHHOe
[Tepprimkun .M., I'yrauk E.M., IBanoB A.U. u 1p. AKITMOHEpHOE 0OIIECTBO

«M3parensctBO «lIpocBerenne»

METOINYECKHUE MATEPHUAJIBI /UIA YUUTEJIA

» ®usuka, 7 knacc/ [lepeimkun .M., IBanoB A.U., AxunoHnepHoe o0111ecTBO
«3parensctBO «lIpocBeenne»

* PaGouas nporpamma (aBTopsl E. M. I'yrauk, M. A. [lerposa, O. A.
UepHHKOBa), pa3MellleHHAs: Ha CaiiTe U3/1aTeIbCTBRA;

» Gusuka. Pabouas terpaap. 7 kinacc (aBtopsl T. A. Xannanona, H. K.
XaHHAHOB);

» ®uzuka. Tectrl. 7 kiacc (aBropsl H. K. Xannanos, T. A. XanHaHOBa);

» Guzuka. Jlunaktuueckue Matepuaibl. 7 kiacc (aBTopsl A. E. Mapon, E. A.
Mapon);

» Gusuka. COopHHUK BONMPOCOB U 3a1a4. 7 kiacc (aBtopsl A. E. Mapow, E. A.
Mapomn, C. B. Tlo3oiickuii);

» Gusuka. [lnarnoctuyeckue padbotsl. 7 kinacc (aBtopsl B. B. [Ilaxmarosa, O. P.
Medep);

» ®uzuka. CamMoCTOSTENbHBIE U KOHTPOJIbHBIE Pa0O0ThI. 7 Ki1acc (aBTophl A. E.
Mapomn, E. A. Mapon)

» dusuka, 8 knacc/ [lepeimkun .M., IBanoB A.U., AxuinonepHoe 00111ecTBO
«M3parenscTBO «lIpocBeenne»

» Guszuka. Pabouas Terpansb. 8 kinacc (aBTop T. A. XaHHaHOBA);



» ®usuka. Tectol. 8 kiacc (aBTop H.M. Cnenunesa);

» dusuka. Jlugakruueckue Matepuainl. 8 kinacc (aBTopsl A. E. Mapos, E. A.
Mapon);

» Gusuka. COopHHUK BOMPOCOB U 3a1a4. 8 kiace (aBTopsl A. E. Mapow, E. A.
Mapomn, C. B. Tlo3oiickuii);

» Gusuka. [lnarnoctudeckue padbotsl. 8 kinacc (aBTopsl B. B. [llaxmaroga, O. P.
Medep);

» Guzuka. CamMoCTOSTENbHBIE U KOHTPOJIbHBIE Pa00ThI. § Kiacc (aBTopsl A. E.
Mapomn, E. A. Mapon)

» dusuka, 9 knacc/ [lepeimkun .M., IBanoB A.U., AxkuimonepHoe 00111eCcTBO
«M3marensctBO «lIpocBemenue»

» ®uszuka. Pabouas Terpaas. 9 knacc (aBropsl E.M. I'ytHuk, W.I'. Bnacoga);

» ®usuka. Tectrl. 9 kinacc (aBTop H.W. Cnennena);

» ®uzuka. Jlunakruueckue Marepualinl. 9 knacc (aBropsl A. E. Mapon, E. A.
Mapon);

» Guzuka. COopHUK BOompocoB u 3aaa4. 9 kimacc (aBTopsl A. E. Mapom, E. A.
Mapoms, C. B. Ilo3oiickuii);

» ®uzuka. Jluarnoctuueckue padoTsl. 9 kiacce (aBTopel B. B. Illaxmarosa, O. P.
Mledep);

» Guzuka. CamMocTOATENIbHBIE U KOHTPOJIbHBIEC pa0d0ThI. 9 Kiacc (aBTopsl A. E.
Maposn, E. A. Mapon)

eDusuka. Peanuzamus tpedoanuit ®I'OC ocHOBHOTO 00111€T0 00pa30BaHUS:
MeTonuyeckoe nocooue st yuurens (aprop A.1O. IlenTun)

el13yueHune (pU3UKHU HA OCHOBE HAYYHOI O METO/1a TO3HAHUSA. 7 Kjacc:
meTtonuyeckoe nocooue (aBropsl I'.I'. Hukudopos, A.1O. I[Tentun, .M. [Tonosa)
e ECTECTBEHHO-Hay4YHasi rpaMOTHOCTh. Pu3nueckue cuctemsl. TpeHaxep. 7-9
kiaccol (aBTopel O.A. A6aynaeBa, A.B. Jlsnues, non pea. WU.FO. Anekcaiunoit)
eECcTeCTBEHHO-HAay4YHasi FPAaMOTHOCTh. 3€MJISI 1 KOCMUYECKUE CUCTEMBL.
Tpenaxep. 7-9 knaccol (aBTopsl O.A. A6nymnaeBa, A.B. Jlsnnes, [1.C.
SAmuukosa, nox pexd. WU.FHO. AnekcanmHoit)

eEcTecTBEeHHO-Hay4YHasi rpaMOTHOCTh. JKuBbie cuctemsl. TpeHnaxep. 7-9 kinaccel
(aBTops! FO.I1. Kucenes, JI.C. SAmmmkoBa, noxa pea. N.J0. AnekcammmHoii)
eEcrecTBeHHO-HayuYHas rpaMOoTHOCTh. COOpHUK 3TalOHHBIX 3aaHui. Beimyck 1
(mox pexn. I'.C. KoBanesoit, A.YO. IlenTrna)

eEcrecTBeHHO-HayuUHas rpaMOTHOCTh. COOPHUK 3TAIOHHBIX 3aaHui. Boimmyck 2
(mon pen. I'.C. KoBanesoii, A.1O. IlenTrna)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

* https://m.edsoo.ru

* https://tunsh.ru

* https://myschool.edu.ru

* OnekTpoHHasa popma yueoHuka (DY)
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