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PABOYASA ITPOI'PAMMA

[Tpenmer (puzuka (6a30BbIiA yPOBEHB)

Knacc7a,78,8a,8B8,9a,98B

OO01ee KOIM4eCTBO 4acoB N0 yueOHoMyY Tutany 238 4, mo 68 4. (2 4. B HEZIENI0) B
7-8 kimacce, 102 u. (3 u. B Heaem0) B 9 Kkinacce

CocrasiicHa B cOOTBETCTBUM ¢ DeaepanbHON paboueii mporpaMmoii no Qusmke.

YueOnuk: ®usnka 7 knacc: 6a30Bblil ypoBeHb: yueOHnk/ .M. Tlepoikun, AU
HBanoB. — Mocksa: [Ipocsemenue, 2023.

®dusuka 8 knacc: 0a30Bblid ypoBeHb: yueOunk/ .M. Tlepbiukun, A.W. MBaHOB. —
Mocksa: [Ipoceewmenue, 2024.

duzuka 9 knacc: 0a3oBblid ypoBeHb: yueOunk/ .M. Tlepbiukun, A.W. BaHOB. —
Mockga: IIpoceemenue, 2025.

Paccmotpena Ha 3acenannu MO yuuTeneil €CTECTBEHHOHAYYHBIX JUCITUTIIINH
ITpoTokon Ne 5 ot «10» utonst 2025 r.

PykoBogurens MO Cunernazosa U.B.
(moamucs)




HOACHUTEJBHASA 3AIINCKA

IIporpamma mo ¢u3mke Ha YpPOBHE OCHOBHOrO oOmero oOpa3oBaHUS COCTaBJI€HA Ha
OCHOBE TIOJIO)KEHWH M TpeOOBaHMUH K pe3ysbTaTaM OCBOCHMsS Ha Oa30BOM ypOBHE OCHOBHOH
oOpazoBatenbHO mporpammbl, npenactaBieHHbix B OI'OC 000, a Ttakke ¢ y4éTOM
benepanpHON pabodveil mporpammel BocrnuTaHuss u KoHuenmmu mnpenojaBaHus y4eOHOTrO
npeamMera «PU3nKay.
Conepxanne  mporpaMMbl 1o (U3MKE  HAMpaBlieHO  Ha  (OPMHPOBaHHE
€CTeCTBEHHO-HAYYHONW TIPaMOTHOCTH OOYYarOIIUXCS WM OPraHM3alMi0 M3Y4YeHUs (QU3NKH Ha
IeATeIbHOCTHOH OcHOBe. B mporpamme mo ¢u3mke y4YUTHIBAIOTCS BO3MOXKHOCTH Y4e€OHOTO
npeavera B peammsanuu  TpedboBanuii ®I'OC OOO K mMIaHUPYEMBIM JIMYHOCTHBIM U
METaNpeaMETHbIM  pe3ynbTaraM  OOydeHus, a  TakXke  MEXKIPEOMETHble  CBSI3U
€CTEeCTBEHHO-HAYYHBIX Y4eOHBIX IMPEIMETOB Ha YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHMsL.
[Iporpamma mo ¢u3MKe yCTaHABIMBAET paclpefesieHue yueOHOro marepuana Mo rogam
oOyuernss (Mo KJjaccam), TpeAsiaraeT NPUMEPHYIO IOCIEAOBATENIbHOCTD HU3YUYEHHS TEM,
OCHOBAHHYI0O Ha JIOTUKE pa3BUTHS TNPEAMETHOIO COAEpXKaHUsS U y4€Te BO3PACTHBIX
0COOEHHOCTEH 00YYarO X CSI.
IIporpamma no pusuke pazpadoTana ¢ HETbI0 OKa3aHHUsSI METOJUYECKON MOMOIIH YUUTEITIO
B CO3JJaHUH pabovel MporpaMMmsl 1o y4eOHOMY MPEIMETY.
DuzHKa SBIAETCS CUCTEMOOOPA3YIOLINM ISl €CTECTBEHHO-HAYYHBIX yUeOHBIX MPEIMETOB,
MIOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHHUH, M3y4aeMbIX XHUMHEH,
Ouonorueli, acTpoHOMHUeH U pu3HUecKoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, TPEAoCTaBisier Haubosee sicCHble 00pas3lbl NMPUMEHEHHS HAy4YHOTO METOIa
MO3HAHUS, TO €CTh CIIOco0a MOMYYEeHUS TOCTOBEPHBIX 3HAHHH O MUpE.
Onna w3 TnaBHBIX 3ama4 pusndyeckoro odpa3oBaHUsl B CTPYKType oOmmero odpa3oBaHUs
COCTOMT B (HOPMHUPOBAHHHM €CTECTBEHHO-HAYYHOH TPAMOTHOCTH W HWHTEpeca K Hayke y
o0yHaromuxcs.
Uzyuenne ¢usukn Ha 0a30BOM ypOBHE MPENIONaraeT OBJIAACHUE CIENYIOIIUMHU
KOMIIETEHTHOCTSIMHU, XapaKTePH3YIOIINMU €CTECTBEHHO-HAYYHYIO IPAMOTHOCTB!
® HAay4YHO OOBSICHITH (PUIUIECKUE SIBIICHUS,
® OIICHMBATbh M MOHUMAaTh OCOOEHHOCTH HayYHOTO UCCIICIOBAHNS,
® UHTEpIPETUPOBATHb JAHHBIE M HCIIOJB30BaTh HAYYHbIE JOKA3aTENbCTBA IS
MIOJIy4€HUS BBIBOJIOB.
enu wsydenuss Ppu3ukd Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OMpPENCTICHBI B
Konuenunu npenogasanust yueOHoro mpeamera «®@usnka» B 00pa3oBaTENbHBIX OPraHU3ALIUSIX
Poccwmiickoii ®enepaumy, peanus3yrIIUX OCHOBHBIE O0IIe0Opa3oBaTENbHbIE MPOrPaMMBI,
yTBepxknEéHHON pemenneM Komnermun Munncrepersa npocsemenus Pocculickoin ®@enepannn
(mpotokon ot 3 nexadpst 2019 r. Ne I[IK-48H).
Heau nzydenus pu3uku:
e rmpuoOpeTeHne HHTEepeca W CTPEMIICHHS OOYYaroIIMXCsl K HAyYHOMY HM3YYEHHIO
NPUPOABI, PA3BUTHE UX MHTEJUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPENCTABJIEHHWH O HAy4YHOM MeETOA€ TIO3HaHUs U (POPMHUpPOBaHHE
HCCIIEIOBATEIBCKOTO OTHOLIEHUS K OKPYIKAIOIINM SIBJICHUSIM,

e (opMupoOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK Pe3ysibTaTa U3YUEHHsT OCHOB CTPOCHHS
MaTepuu U PyHIAMEHTAbHBIX 3aKOHOB (PU3UKH,



e (opMHpOBaHUE MPEICTABICHUI O POJH (PUIUKH IS PA3BUTHS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHIA;

e pa3BUTHE MPEACTABICHHH O BO3MOXHBIX cdepax Oyayuieid mnpodeccHoHaTbHON
IeSTEIbHOCTH, CBA3aHHON C (PU3UKOMH, MMOATOTOBKA K JaJbHEHIIEMY OOYYEHHIO B 3TOM
HarnpaBJICHUH.

JocTikeHne >THX Ienell mporpamMmbl 1O (U3MKE HAa YPOBHE OCHOBHOTO 00IIero

oOpa3oBaHUs 00ECIEUNBAETCS PEIICHHEM CIISIYIOIIIX 3aXa4;

e npuoOpeTeHHe 3HAaHUH O JUCKPETHOM CTPOEHHHM BEIIECTBAd, O MEXaHHYECKUX,
TETUIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX,

e rmpuoOpereHue YMEHUH ONUChIBaTh W OOBSICHATH (PU3MUECKHE SIBICHUS C
HCIOJIb30BAHHEM MMOJTyYSHHBIX 3HAHHI;

® OCBOGHHE METOIOB pELICHHS MNPOCTEHLIMX PACUETHbIX 3a7ad C HCIOJb30BAHHEM
(pusnuecKkrx MozeNell, TBOPYECKUX U MPAKTHKO-OPUEHTHPOBAHHbBIX 33134,

® pa3BUTHE YyMEHHUIl HaOMIOAaTh NPHPOJHBIC SIBICHUS W  BBINOJHATH OMBITHI,
nadopatopHble padOTBl M 3KCIEPHUMEHTAJbHBIE HCCIENOBAHHUS C HCIIOJIb30BAHHEM
U3MEPUTENbHBIX PHOOPOB;

e OCBOeHHE MpHUEMOB paboThl ¢ HHbOpMaLUeid (HHU3NYECKOTrO COAepIKAHHS, BKIKOYAs
UHQOPMALIMIO O COBPEMEHHBIX JOCTIKCHUSIX (H3MKH, aHaIu3 M KPUTHYECKOE
OLICHNUBaHKE UHPOpPMaLINHY;

® 3HAKOMCTBO CO chepamu POdEeCCHOHATIBHON NESITeIbHOCTH, CBSI3AHHBIME C (DU3UKOM,
U COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAHHBIMH Ha JOCTIIKEHHSIX (PU3UUECKON HAYKH.

Ha m3yuenue ¢usuku (0a30BbIif YPOBEHb) HA YPOBHE OCHOBHOTO oOmero odpa3oBaHus
orBoauTcs 238 yacoB: B 7 kiacce — 68 yacos (2 yaca B HeZien0), B 8 kitacce — 68 vacos (2 Haca B
Heneno), B 9 kiacce — 102 vaca (3 yaca B Henento).

[Ipemnaraemslii B mporpamme 1o Gpu3uke nepedeHsb Jad0opaToOpHbIX pabOT U OMBITOB HOCHT
PEeKOMEH/ATEeNIbHbII XapaKTep, YYUTeNdb elaeT BhIOOp MPOBEAEHUs JabOpaTopHbIX padoT u
OIIBITOB C YYETOM HHIUBUIYAJIbHBIX OCOOCHHOCTEH O0YUArOIUXCS, CIIHCKA IKCIEPUMEHTAIbHBIX
3alaHUi, TpeIyiaraéMbIX B pPaMKax OCHOBHOTO TOCYIAapCTBEHHOTO JK3aMeHa IO (HU3UKe.



COAEP/KAHUE OBYYEHUA
7 KJIACC

Pazgen 1. @u3uka u eé posb B NO3HAHUH OKPYXKAKIIEr0 MHpa.

®dusuka — Hayka O npupoze. Asnenus npuponsl. PU3NYECKUE SIBIEHUS. MEXaHUUYECKUE,
TEIUIOBBIE, 3JIEKTPUYECKHE, MATHUTHBIE, CBETOBbIE, 3BYKOBLIE.

Ousznueckue BenU4MHBL M3MepeHue Qusnueckux BenuuuH. Puzndeckue MpuOOPHI.
[TorpemHocTs U3MepeHnil. MexxayHapoaHasi CUCTEMA €IMHULL

Kak ¢usmka m npyrue ecrecTBEHHblE HAYKH H3y4YarOT MPUPONy. EcTecTBeHHO-HAy4YHBIN
METOZl TO3HaHUSA. HAOIOEHHE, MOCTAHOBKA HAYYHOTO BOIPOCA, BBIIBUKEHHE THIIOTE3,
SKCIIEPUMEHT M0 TMPOBEPKE THUIOTe3, OObsACHeHHe Habmomaemoro sBieHus. OmnmcaHue
(U3NIECKUX SIBICHHUH C TTOMOLIBIO MOACTICH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, HJIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. Owusuueckue MpuOOPHI U MpoLenypa MpsSMbIX M3MEPEHHH aHAJIOTOBBIM M LH(POBBIM

npudbopom.

Jlabopamopusie pabomst u onvimot.

1. OmnpeneneHue LEHbI AENEHUS LKAl H3MEPUTEIBHOTO pUodopa.
Hsmepenue pacCcTOSHUMN.
Usmepenne o0bEéMa SKUAKOCTH U TBEPAOTO TeNa.
Onpenenenue pa3mMepoB MajbIX Tel.
Hsmepenne TtemmepaTypel IpPU MOMOLIM SKUAKOCTHOTO TEPMOMETpa M JaT4HKa

e wnN

TEMIIEPATYyPBhI.

6. IlpoBeneHue uccreaoBaHMsl MO INPOBEPKE TMIIOTE3bl NajJbHOCTb MONETA IIAPHKA,

NYILIEHHOTO TOPU30HTANBHO, TeM OOJbIIe, YeM OOJIbIIe BBICOTA ITYCKa.

Paspnean 2. IlepsoHadanbHbIe CBEACHHS 0 CTPOEHHH BelEeCTBA.

CtpoeHue BelecTBa: aTOMbl W MOJIEKYJbl, WX pa3Mepbl. ONBITHL, J0Ka3bIBAIOLINE
IUCKPETHOE CTPOCHUE BELIECTBA.

JiBuokeHue wvactull BemiecTBa. (CBsi3b CKOPOCTH JBHXKEHMsI 4YaCTUL[ C TeMIIepaTypoi.
BpoyHoBckoe nBrkenue, nuddysus. BzauMmopeicTBre 4YacTHIl BEIMIECTBA. MPUTSIKEHUE W
OTTaJIKUBaHUE.

ArperatHble COCTOSIHUs BelleCTBa: CTPOEHHE Ta30B, JKUAKOCTEH M TBEPIBIX
(kpucTanan4yecknx) Ten. B3auMocBsA3b MEXAY CBOMCTBAMH BEINECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSIPHbIM cTpoeHHeM. OcCOOEHHOCTH arperaTHbIX COCTOSTHMN
BOJIBL.

Hemoncmpayuu.

1. HabmoneHue GpOyHOBCKOTO IBHXKEHHSI.

2. Habmonpenue nuddysun.

3. Habmronenue siBIeHUN, OOBSICHAIOIUXCS MPUTSHKEHUEM WM OTTAJKWBAHHEM YaCTHIL

BELIIECTBA.

Jlabopamopusie pabomst u onvimot.

1. OueHka AuameTpa aToMa METOAOM PsIiOB (¢ UCToNb3oBaHueM (oTorpaduii).

2. OnbITel O HAOIFOIEHUIO TETIJIOBOTO PACLTUPEHUS ra30B.

3. OnbITeI 1O OOHAPYKEHHIO NEHCTBHS CHIJI MOJIEKYJISIPHOTO MPHUTSIKEHHUS.

Paznen 3. /IBu:KeHHe U B3aUMOAeliCTBHE Tel.

Mexanuueckoe nBHUKeHHE. PaBHOMepHOe M HepaBHOMepHOe [BukeHue. (CKOpOCTb.
Cpenssist cKOpOCTb ITPU HEPABHOMEPHOM ABMKEHUU. PacU€T MyTU U BPEMEHU JIBUKEHUSI.



SBnenve wHepuuu. 3akOH WHEpUUU. B3aumMopeicTBHe TeNn Kak NPUYUHA W3MEHEHUS
CKOpOCTH ABHWXeHHUs Tel. Macca kak Mepa uHepTHOCTH Tena. IlnmotHocTh BemectBa. CBsi3b
IUTIOTHOCTHU C KOJJMYECTBOM MOJIEKYJI B €IMHHULE 00BEMA BEIIECTBA.

Cuna xak xapakTepucTuka B3aumozeicTsus Ten. Cuna ynpyrocty M 3akoH Il'yka.
HsmepeHue cuibl ¢ MOMOILIBIO AUHAMOMETpa. SIBleHue TAroTeHus U cuja Tspkectu. Cuna
TSDKECTH Ha Jpyrux muaHerax. Bec Tena. HesecomocTb. CrockeHue CHJI, HaIlpaBJIEHHBIX IO
onHOM npsimoil. PaBHozelcTBytomas cuil. Cuna TpeHust. TpeHue CKOJNbKEHUS U TPEHUE MOKOsI.
Tpenue B npupone U TEXHUKE.

Jemoncmpayuu.

1. HaOmoneHne MeXaHU4eCKOro IBUKEHUS Tea.

2. H3mepeHune cKOpOCTH NPSAMOIUHEHHOTO ABUKEHUS.

3. HaOmoneHue siBIECHUS] HHEPIIUU.

4. HabnroneHne U3MEHEHHsI CKOPOCTH MPU B3aUMOACHCTBHUH TEN.
5. CpaBHeHHEe Macc MO B3aMMOAENCTBUIO Tl

. CrnoxeHue cuj, HallpaBJIEHHBIX IO OHOH NMPSAMOH.

Jlabopamopusie pabomst u onvimot.

1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOI'O ABIDKEHHUS (IIApUKA B JKUAKOCTH, MOJIENH

3JICKTPUYECKOTO aBTOMOOMIIS U TaK Jajee).
2. Omnpenenenne cpemHell CKOPOCTH CKOJIbXKEHHsl Opycka WJIM LIaphKa MO HAKJIOHHOM
MJIOCKOCTH.

3. OmnpeneneHue MNJIOTHOCTH TBEPAOIO TeNa.

4. OmbIThl, JEMOHCTPHUPYIOLINE 3aBHCUMOCTb PacTsDKEHUs (nedopMariui) NmpysKUHbI OT
MIPUJIOKEHHOU CUJIBL.

5. OmnbITel, AEMOHCTPUPYIOLIHE 3aBUCUMOCTb CHJIbI TPEHHSI CKOJIbKEHHsS! OT Beca Tena U
XapakTepa CONMPHUKACAIOLINXCs TOBEPXHOCTEH.

Pasnean 4. /laBienue TBEPABIX TeJl, )KHAKOCTEH H ra3os.

Hasnenne. CriocoObl yMEHbLICHHS U YBEIHMUSHHs AaByieHus. JlaBneHne ra3a. 3aBUCHMOCTD
IaBJIEHUs raza oT 00béma, Temmepatypsl. Ilepenaya naBieHust TBEPABIMU TEIAMH, KUIKOCTSIMU
u razamu. 3axoH Ilackans. IIHeBMaTHueckue MallUHBL. 3aBUCHUMOCTb AABJIEHHUS JXKUJIKOCTH OT
rnyOunbl.  'mapoctatmueckuii  mapamokc. CooOmaromumecss cocynbl. | mapaBiudeckue
MEXaHU3MBL.

Atmocdepa 3emnn u armocdepHoe maBneHHe. [IpUYMHBI CyIIECTBOBAHUS BO3MYLIHON
obonoukn 3emnu. OnbiTr Toppudemnn. M3mepenune atmochepHOro naBjieHHs. 3aBUCHMOCTH
aTMOC(pepHOro JaBJEHUS OT BBICOTBI Hax ypoBHeM Mops. Ilpubopbl nmnst u3MepeHus
aTMOC(epHOTO aBJICHHUSI.

JleiicTBrE JKUAKOCTH | ra3a Ha MOrPyKEHHOE B HUX TeJo. BeITankuBaroias (apXuMe0sa)
cuna. 3akoH Apxumena. Ilnasanue ten. Bosnyxomnnasanue.

Jemoncmpayuu.
3aBUCUMOCTD 1aBJIEHHUS r'a3a OT TEMIIepPaTyphl.

Ilepenaya naByieHUs )KUOKOCTBIO U Fa30M.
Coo0maromuecst COCyabl.

I'mpnpasnuueckuii mpecc.

[IposiBneHue neiicTBus aTMOC(HEpHOTO NABICHUS.

ouhkwnNe

3aBUCUMOCTb BBITAIKUBAKOMEH CHJIBI OT O0BEMA MOTPYKEHHOH dYacTH TeNla W
IJIOTHOCTH KUIKOCTH.
7. PaBeHCTBO BBITAJKHUBAIOLIEH CUJIbI BECY BHITECHEHHON KUIAKOCTH.



8. VYcnosue myaBaHus TeN. IUIABAHWE WM TOTPYXKEHHWE Tel B 3aBUCHUMOCTH OT
COOTHOUIEHUS IIJIOTHOCTEN TeNa U KUAKOCTH.

Jlabopamopusie pabomst u onvimot.

1. HccnemoBaHue 3aBUCHMOCTH BecCa Tejia B BOJE OT 00BbEMA MOTPYKEHHOU B JKUAKOCTH

4acTH TeJa.

2. OmnpeneneHue BBITAJIKUBAIOLICH CHJIBL, JEHCTBYIOIIECH Ha TENO, NOTPYKEHHOE B

JKUJIKOCTb.

3. IIpoBepka HE3aBUCHMMOCTH BBITAJIKUBAIOLICH CHJIBI, JEHCTBYIOLIEH Ha TEIO B
JKUAKOCTH, OT MaccChl TeJa.

4. OnpIThl, JEMOHCTPUPYIOLINE 3aBUCHMOCTb BBITAIKUBAIOLIEH CHUIIbIL, JEeHCTBYIOLEH Ha
TEJIO B KUIKOCTH, OT 00BbEMA MOTPYKEHHON B JKUAKOCTh YACTH TeJla U OT IUIOTHOCTH
JKUJIKOCTH.

5. KoHcTpyupoBaHue apeoMerpa WIM KOHCTPYHUPOBAHHE JIOAKM U OINpeEAeseHue e€
IPy30MOABEMHOCTH.

Pazgen S. PaGoTa u MomHOCTB. JHeEprus.

Mexanudeckast pabora. MOLTHOCTb.

IIpocTele MexaHU3MBL pbl4ar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmiio paBHOBeCHs
peraara. [lpumeHeHne mpaBuiia paBHOBECHs pblyara K OJIOKY. «30JI0TOE€ MPaBIIO» MEXaHUKH.
KII/I npocTteix MexaHn3MoB. [IpocThie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannveckass sHeprus. Kuneruueckas W mnoTeHUManbHas HHeprus. llpespainenue
OJTHOT'O BUJla MEXaHUYECKOH SHEPTUU B APYroil. 3aKOH COXpaHEHHUs SHEPTHH B MEXaHUKE.

Jemoncmpayuu

1. Ilpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomst u onvimot.

1. Omnpenenenue padoTBl CHJIBI TPEHUs MPHU PABHOMEPHOM JBIDKEHHM Tela IO

FOPU30HTAJIbHOU MOBEPXHOCTH.
2. HccnenosaHue yCloOBHI paBHOBECHsI pblyara.

w

Hsmepenue KIIJ] HaKIIOHHON INIOCKOCTH.
4. M3yueHue 3aK0OHA COXPAHEHUSI MEXaHUYECKON SHEPIUU.

8 KUIACC

Pazgen 6. TennoBble siBJeHUA.

OcHOBHbIE NIOJIO’KEHUSI MOJIEKYJISIPHO--KUHETUUECKON TEOpUH CTPOeHus BelecTBa. Macca
U pasMmepbl aToMOB M MoJeKyJd. ONbITbL, MNOATBEPXKAAIOINNE OCHOBHbBIE IOJOXKEHUS
MOJIEKYJIIPHO-KMHETUUECKOI TEOPHH.

Mopnenu TBEPIOro, *KUIKOTO U Ta3000pa3HOro COCTOSIHUN BemecTBa. Kpucranmndeckue u
amopdubie Tena. OObsICHEHHE CBOWCTB ra30B, JKUIKOCTEH 1 TBEPABIX TEJl HA OCHOBE MOJIOKEHUH
MOJIEKYJIAPHO--KMHETHYeCkol Teopun. (CMmauuMBaHHWE M KalWULIPHbIE sBIeHUs. TeroBoe
paclIupeHne U CoKaTue.

Temneparypa. CBsi3b TemmepaTypel CO CKOPOCTBbIO TEIUIOBOTO JBMKEHHUS YacCTHULI.
Baytpennsisi sHeprusi. CrnocoObl WM3MEHEHHMs BHYTPEHHEH OHEpPruu. Termonepenada u
coBeplIeHre paboTel. Buabl Terionepenayn: TEIONPOBOAHOCTD, KOHBEKIIMS, U3TyUEHHE.

KonnuectBo TemnmoThl. YenbHas TEIUIOEMKOCTh BeIlecTBa. 1ermaooOMeH U TEerioBoe
paBHOBecHe. YpaBHEHHe TerioBoro Oamanca. IlnaBieHune u OTBepaeBaHHE KPHCTAIIHMUECKUX
BElIeCTB. Y IeNbHas TeruioTa miasienus. [lapoodpasosanue u koHaeHcauus. Micnapexnue.



Kunenwue. Y nenpHasi Teriora napooOpa3oBanus. 3aBUCHMOCTh TEMIIEPATYPbl KUIIEHHST OT
aTMOC(epHOTO aBJICHHUSI.
BrnaxunocTs BO3ayXa.
OHeprusi TOIUIMBA. Y IeJibHAs TEIIOTa CropaHusl.
IIpuaumner pabotel TeruoBeix nsurareneid KIIJ[ TeroBoro apurarens. TeruoBbie
JIBUTATENIH U 3aLUTA OKPYKAIOIIEH CPeabL.
3aKOH COXpaHEHMsI U MPeBpaLleHs] SHEPTUU B TEIUIOBBIX MTPOLIECCAX.
Hemoncmpayuu.
HabmoneHue 6pOyHOBCKOTO IBUIKEHUSI.
Habmonenue nuddysuu.
Habnronenue siBieHni cMauMBaHUS M KAIMMJULSIPHBIX SIBJICHUH.
Habnronenne TeraoBoro pacimpeHust Ted.
H3meHeHHe naBieHNs ra3a npyu H3MEHEHUH 00bEMa U HarpeBaHUH HJTH OXJIAKACHUH.
IIpaBuna u3mMepeHus TemMnepaTypbl.
Bunab! Tennonepeauu.
OxnaxaeHne npu COBEPLICHUH PabOTHL

© NNk wNRE

Harpesanwue npu coBepiieHNH padOThI BHEITHUMH CHJIAMH.

=
o

. CpaBHEHME TEMJIOEMKOCTEN Pa3INYHbBIX BEILECTB.

=
=

. HaGmronenue kunexus.

=
N

. HaOmoneHne mocTostHCTBA TEMIIEpaTyPhl P TUIABICHUH.

13. Mogenu TeIIOBbIX JBUTATENEH.

Jlabopamopnsie pabomsl u onvinol.

1. OmnbIThl 1O OOHAPYKEHHUIO NEHCTBUS CHII MOJIEKYJIIPHOTO NPUTSKEHUS.

OnbIThI O BRIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHON COJIU WM caxapa.

OmnbITH IO HAOIIOIEHHUIO TETIJIOBOTO PACLIMPEHHSI Fa30B, JKUAKOCTEH 1 TBEPABIX TEJL.
Omnpenenenue naBaeHNs BO3AyXa B OAJUIOHE MIMPHULIA.

e wnN

OmnbITEl, AEMOHCTPHPYIOLINE 3aBUCHMOCTH JaBJIECHHUS BO3yXa OT €ro o0wvéma u
HArpeBaHUs WIN OXJIAXKICHUS.
6. IlpoBepka TruMOTE3bl JIMHEHHONH 3aBUCUMOCTH [JIMHBI CTOJOMKA JKUIAKOCTH B
TEPMOMETPHUECKON TPyOKe OT TeMIepaTyphl.

7. Habnronenue n3MeHeHHs BHYTPEHHEH SHEPrHH Tejla B pe3yJsbTaTe TeIUIoNnepenadu u

paboThI BHEITHHUX CHLI.

8. MHccrnenoanue siBNeHHS TEINIOOOMEHA PU CMELIMBAHUH XOJIOJHON U ropsiueil BOABL.

9. OmpeneneHne KOJWYECTBA TEIUIOTHI, IOJYYEHHOrO BOAOW MpH TEIIooOMeHe C

HArpeTbIM METAJUINYECKUM LIUIUHIPOM.

10. Omnpenenenue yneabHON TEMIOEMKOCTH BELECTBA.

11. UccnenoBanue nporecca UCIapeHUsl.

12. OmnpenesieHrie OTHOCUTENBHOHN BJIaKHOCTH BO3/yXa.

13. Omnpenenenuie yeabHON TEIJIOTHI MJIABJIEHUS JIbJa.

Pa3znen 7. DaekTpuyeckne U MArHUTHBIE SIBJICHUS.

Onextpuzauus Ten. JlBa pona siekTpUuecKuX 3apsiaoB. BzanmonelcTBre 3apsKEHHBIX
ten. 3akoH KynoHa (3aBUCHMOCTb CHJIBI B3aMMONEHCTBHS 3apsDKEHHBIX TN OT BEJIWYHHBI
3apsA0B M PACCTOSTHUSI MEXKIY TEJIAMH).

Onextpuueckoe nose. Hanpsx€HHocTh saekTpuueckoro nojis. IlpuHuun cyneprnozuuuu
ANEKTPUUECKUX MMOJIeH (Ha Ka4eCTBEHHOM yYPOBHE).



Hocurenu snexkTpudecKux 3apsiioB. DJEMEHTapHbIA 3JiekTpudeckuil 3apsn. CtpoeHue
atoMa. [IpoBOIHUKM U AMDNIEKTPUKHU. 3aKOH COXPaHEHUs 3JIEKTPHUECKOro 3apsa.

ONeKkTpuueckuii TOK. YCIOBHUSI CYLIECTBOBAHUs JJIEKTPUYECKOTO ToOKa. McTouHuku
MOCTOSIHHOTO TOKa. JIeHCTBHSI 3JIEKTPHUYECKOrOo TOKa (TEIUIOBOE, XWMHUYECKOE, MAarHUTHOE).
DNeKTpUUECKUH TOK B )KUJKOCTSIX U rasax.

Onexktpuueckass 1enb. Cumna Toka. JDnekTpuueckoe HampspkeHue. CompoTHBIICHUE
NPOBOJIHMKA. YJENbHOE CONpPOTHBJIEHME BelecTBa. 3akoH Owma JAnd  ydacTka Lemnu.
IlocnenoBarenbHOE U NApANIENbHOE COEAUHEHNE TPOBOIHUKOB.

PaboTa n MOLTHOCTE 3yeKTpHUYECKOro Toka. 3akoH Jlkoynsa—JleHa. DiekTpuiecKue enu
U TOTPeOHTENHN 3JIEKTPUIECKOH SHeprun B ObiTy. KopoTkoe 3aMbIkaHueE.

IToctossnHble MarHuThl. B3auMopelcTBHE MOCTOSHHBIX MArHUTOB. MarHUTHOE MoOJIe.
MarnutHoe nosie 3eMJIH U €ro 3HaYeHHe 1Jis1 *Ku3HU Ha 3emie. OnbiT Dpcrena. MarHutHoe nose
3JIEKTPUUECKOro Toka. [IpuMeHeHune 31eKTpOMarHuToB B TEXHUKE. [[eliCTBHEe MarHUTHOIO MOJs
Ha T[POBOAHMK C TOKOM. OJIEKTPOJBMraTeslb IIOCTOSSHHOro Toka. lcmonb3zoBaHue
3JIEKTPOABUraTeNel B TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

Onbiter  Papanes. SBneHue snekTpomarHuTHoW uHAykuuu. Ilpasuno  JleHua.
OnextporeHepatop. CrocoObl MONYYEHHUs] 3IEKTPUUECKOH HHEPruu. DJEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DNEeKTpU3aLUs TE.

JIBa poaa 3JEKTPUUECKUX 3aPsiA0B U B3AUMOAECHCTBUE 3aPSKEHHBIX TEIL.
YCTpONUCTBO U AEHUCTBUE 3IEKTPOCKONA.

DnekTpocTaTuieckast MHIYKIHS.

3aKOH COXpaHEHMsI SJIEKTPUUECKUX 3apsiiOB.

[IpoBOmHUKY U AUIIEKTPUKH.

MopaenupoBaHHEe CUTIOBBIX JTUHUHI 3JIEKTPUYECKOTO MOJIS.

HcTouHNKH NOCTOSTHHOTO TOKA.

© NNk wNPRE

JIeficTBUSA SIEKTPUIECKOrO TOKA.

=
o

. DNEKTPUUECKUH TOK B JKUIKOCTH.

=
=

. I'a30BbIi1 pa3psa.

=
N

. U3MepeHne Cuibl TOKa aMIIepMETPOM.

=
w

. I3MepeHne 31eKTpUIeCKOro HalpsKeHUsI BOJIbTMETPOM.

[EEN
~

. Peoctat u MarasuH COnpOTHUBJICHUH.

=
ul

. BzaumopencTBie HOCTOAHHBIX MAarHuTOB.

=
(e}

. MOI[GJ'II/IpOBaHI/Ie HEBO3MOXKHOCTH pa3aACJICHUA IMOJIIOCOB MarHuTa.

=
~

. MOI[GJ'II/IpOBaHI/Ie MarHUTHBIX TTOJIEH TTOCTOSTHHBIX MAarHUTOB.

=
0o

. OnbIT DpcTena.

=
o

. MarautHoO€ moJjie Toka. DNEKTPOMAarHHUT.

N
o

. JlelicTBMe MarHUTHOTO NOJISI HA TPOBOJAHUK C TOKOM.

N
=

. SHGKTpOHBI/IFaTeJ'Ib IMOCTOAHHOI'O TOKA.

N
N

. UccrnenoBanue sIBJICHUS 3JEKTPOMArHUTHON MHIYKLIUH.

N
w

. OnibrTel @apanest.

N
=N

. 3aBUCHMOCTb HAIPABJICHUSI HHIYKIIMOHHOTO TOKA OT YCJIOBUH €r0 BOSHUKHOBEHHUSI.
25. DyeKTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopusie pabomst u onvimot.

1. OmnbIThl IO HAOMIOAEHHIO SIEKTPU3ALNH TEJI HHAYKIHEH 1 MPH CONMPUKOCHOBEHUH.



Hccnenosanue neiCTBUA 3JEKTPUYECKOrO MO HA MPOBOAHUKH U JUAIEKTPUKH.
COopka u mpoBepka padOoThI AJICKTPUUECKOH e MOCTOSHHOTO TOKA.

NsmepeHue v peryTupoBaHKe CHITbI TOKA.

Hsmepenue u peryIupoBaHNUE HANIPSIKEHUS.

HUccnenoBanue 3aBUCMOCTH CUJIBI TOKA, HAYIIErO Yepe3 Pe3UCTOp, OT COMPOTUBIICHHUS
pe3ucTOpa 1 HAMpPsDKEHUsST Ha PE3UCTOpPE.

7. OmbIThl, JEMOHCTPUPYIOIIME  3aBUCHMOCTh  JJIEKTPUUECKOTO  COMPOTHBJIEHUS
MPOBOJHKMKA OT €ro JJIHHBI, MJIOMIATH [TOTIEPEUHOrO CEUEHHs U MaTepuala.

o vk wN

8. IIposepka mpaBuia CIOXEHUsS HANPSKEHUH INPU MOCJIENOBATEIbHOM COEIHHEHUH
IBYX PE3UCTOPOB.

9. IIposepka nmpasunia [Jis1 CUIIBI TOKA P NAPAJIIEIBHOM COEAUHEHNUN PE3UCTOPOB.

10. Ompenenenne paboOTHI 3JEKTPHUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

11. OnpenesneHyie MOIHOCTH 3JIEKTPUUECKOTO TOKA, BbIIEJSIEMON Ha pe3UCTOpe.

12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, UAYILIErO Yepe3 JIAMIIOYKY, OT HAIpPsDKEHUs
Ha HEW.

13. Onpenenenue KI1/| HarpeBatens.

14. UccnenoBaHrue MarHUTHOTO B3aMMOJIEHCTBUS IOCTOSIHHBIX MArHUTOB.

15. MI3yyeHne MAarHUTHOTO TIOJsSl TOCTOSHHBIX MAarHUTOB TPU WX OOBEOUHEHUH U
pasaeneHun.

16. MccnenosaHue AEHCTBUA 3JIEKTPUYECKOrO TOKa HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTD CHJIbI B3aUMOAEUCTBUSI KATYLIKH C TOKOM U
MarHuTa OT CUJIbl TOKA U HAIIPAaBJIEHUsS TOKA B KaTyLIKE.

18. M3yueHne neicTBUsI MArHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.

19. KoHCcTpyHnpOoBaHue U U3y4eHne paboThl 3JEKTPOIBUTATEIIS.

20. U3mepenue KIIJI snexTponBuratebHON yCTaHOBKU.

21. OnbITEl [0 MCCIEAOBAHUIO SIBJIEHUs SJIEKTPOMArHUTHON HHIYKLUHU. HCCIEJOBaHUE
W3MEHEHUN 3HAYEHUs U HANIPaBJIeHUs] HHAYKLUOHHOTO TOKA.

9 KJIACC

Pasnen 8. Mexanuyeckue siBJICHHUSI.

Mexanuueckoe amxeHue. MatepuainbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXaHUYEeCKOro MABWKEHHs. PaBHOMepHOe mnpsiMonuHenHOe nBHkeHue. HepasHOMepHOE
npsiMOJIMHeNHoe nBikeHue. CpenHss U MIHOBEHHAas CKOPOCTh Tejla IPU HEpaBHOMEPHOM
JBIDKEHUH.

Yckopenue. PaBHOyckopeHHOE mpsiMoniHelHOe aBrskeHue. CBoOonHoe manenue. OmbIThI
lanunes.

PaBHOMepHOE nBIIKEeHME MO OKpykHOCTH. Ilepron u dacrora obpamenus. JluHeliHas u
yIJoBast CKOpocTH. LleHTpocTpeMuTeNnbHOE YCKOPEHHE.

Ilepssbiii 3axkon HeroTona. Bropoii 3akon Herorona. Tperuit 3akon HeroTona. IlpuHuun
CYNEpHO3HULIUU CHUIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: cujia TPEHUSI CKOJBKEHHS, CHJIa TPECHHUs
MOKOSI, IPYTHUE BUIIbI TPSHMUSI.

Cuna TsOKECTM M 3aKOH BCEMHUPHOTO TSTOTEHHS. Y CKOpPEHHE CBOOOIHOIO MaJeHUS.
Hewxenne maHer Bokpyr Connua. IlepBas kocmuueckast ckopoctb. HeBecomocTh u

neperpysKH.



PaBHOBecue maTepuanbHO Toukd. AOGCOMOTHO TBEPAOE Tenno. PaBHOBECHE TBEPIOTO TENa
C 3aKPEIVIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

HUmnynse tena. M3menenue ummynbca. MMnynbe cumibpl. 3aKOH COXpaHEHMsI UMILyJbCa.

PeakTuBHOE NBUKEHUE.
Mexannueckass pabota U MOIIHOCTh. Paborta cunm TsokecTH, ynpyroctd, Tpenus. CBsi3b

SHEpruu

u pa6OTbI. HOTGHLII/IaJ'IbHaﬂ SHEPrusg TeE€ja, NOAHATOIO HaA MOBCPXHOCTBIO 3C€MIIN.

IloreHunanbHas 3Heprus cxkaror npyxunel. Knnernueckas sHeprus. TeopeMa 0 KHHETHUUECKON

SHEPruu. 3aKOH COXPAHEHUS] MEXaHUUECKOW SHEPTHH.

Jemoncmpayuu.

1. HaOmoneHne MEXaHU4YeCKOro IBHXKEHHUS TeJla OTHOCHTEIBbHO PAa3HbIX TEJ OTCUETA.

2. CpaBHeHue nyTel M TPaeKTOPUN ABM)KEHUS OJHOTO M TOrO K€ Tesla OTHOCUTENBbHO
pasHBIX TEJ OTCYETA.

3. H3mepeHune CKOpOCTH U yCKOPEHUS MPSIMOJIMHEMHOTO IBUKECHUS.

4. HccnepoaHue NPU3HAKOB PABHOYCKOPEHHOIO JBHXKECHMUSI.

5. HabnroneHue NBHKEHHS TeNa 11O OKPY>KHOCTH.

6. HaOmoneHne MeXaHMUECKHX SIBJICHUH, MPOUCXOSIINX B cucTeMe oTcuéra «Temexkay
IpU €€ PAaBHOMEPHOM U YCKOPEHHOM JIBHXKEHHU OTHOCHUTENIbHO KaOMHeTa (PU3UKH.
3aBUCUMOCTb YCKOPEHHUsI TeJla OT Macchl Tesa U 1eHCTBYIOIIEeH Ha HEro CHUJIBL

8. HabmroneHue paBeHCTBa CHII TPU B3aUMOJCHCTBUH TEJL.

9. H3meHeHue Beca Tena NpU yCKOPEHHOM JIBHKECHUH.

10. Ilepenaya umnyJsbca NPy B3aUMOJAECUCTBUH TEJL

11. IlpeoOpa3zoBaHust SHEPTHU MTPU B3AUMOJEHCTBUHU TEJ.

12. CoxpaHeHue UMIyJjibca pU HEYIPYroM B3aUMOAEHCTBUH.

13. CoxpaHeHue UMIyJbca pu abCOMOTHO YIIPYroM B3aUMOAEHCTBUH.

14. HaOmroieHne peakTUBHOTO JBUIKCHUS.

15. CoxpaHeHne MEeXaHUYeCKOH SHEPTUH MTPU CBOOOTHOM MaIEHHH.

16. CoxpaHeHue MeXaHU4eCKOW HHEPTUH MPHU ABM)KEHUH Tella MO 1eHCTBUEM NPy KUHBL.

Jlabopamopusie pabomst u onvimot.

1. Konctpyuposanue TpakTa Ijisi pa3srOHAa M JAJbHEHLIEr0 PaBHOMEPHOIO ABMXEHUS
LIAPUKA WU TEJIEKKH.

2. Omnpenenenne CpemHENW CKOPOCTH CKOJBKEHHs OpycKa MM IBMKCHUS INApHUKa 10
HAaKJIOHHOM MJIOCKOCTH.

3. OmnpeneneHne yCKOpEHHUs Tela NPU PaBHOYCKOPEHHOM MABMXKEHMU IO HAKJIOHHOMN
MJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH MyTH OT BPEMEHH NPU PABHOYCKOPEHHOM IBHKEHHU Oe3
Ha4aJbHON CKOPOCTH.

5. TlpoBepka THIOTE3BL €CIU TNPUH PABHOYCKOPEHHOM JBM)KEHHH O€3 HavdaJbHOU
CKOPOCTH IyTH OTHOCSTCS Kak psf HEYETHBIX 4YHUCEI, TO COOTBETCTBYIOLIUE
MIPOMEKYTKH BPEMEHU OJUHAKOBBL

6. HccnenmosaHue 3aBUCHUMOCTH CHUJIbI TPEHUS CKOJIBXKEHUS OT CHJIBI HOPMAaJIBbHOIO
JABJICHUS.

7. Ompenenenne ko3P PUIIEHTa TPEHUS CKOJIBKEHUS.

8. Omnpenenenue xECTKOCTU MPYKUHBL.

9. Ompenenennie pabOThl CHJIBI TPEHHS TPU PABHOMEPHOM JBHIKEHUU TeNa I10

FOpPISOHTaJIbHOfI MOBEPXHOCTH.



10. Onpenenenue pabOTBI CHJIBI YOPYTOCTH TPH TOABEME Tpy3a C HCIOIb30BAHHEM
HETIOZIBIDKHOTO U TIOABHYKHOTO OJIOKOB.

11. M3yueHue 3aKOHA COXPAHEHUsI SHEPTUU.

Pa3zgen 9. Mexanudeckue KoJ1e0aHUSI U BOJIHBI.

KonebarenpHoe neuxkenne. OCHOBHBIE XapPaKTEPUCTHKH KOJNEOAHWN: MEPHOA, YacToTa,
aMIuTyga. Marematndeckuili W NPYKMHHBIA MasTHukH. IIpespameHue sHepruu mnpu
K0JIe0aTETbHOM ABH)KEHHH.

3aryxaromue konebanus. BeiHyknenHble koneOaHusi. Pesonanc. MexaHM4YeCKHe BOJHBI.
CaoilicTBa MexaHn4eckux BosiH. IIpoonbHble U nonepeyHble BOJHBL JJIMHA BOJHBI U CKOPOCTb
e€ pacnpocTpaneHusi. MexaHn4ecKkue BOJHBI B TBEPAOM Teje, CeHCMUYECKUE BOJIHBIL.

3Byk. I'poMKOCTB 3ByKa U BIcOTa TOHA. OTpaskeHue 3Byka. MH(pa3Byk U yIbTpasByK.

Jemoncmpayuu.

1. HaGmonenue koneOaHui TeI Mo NeHCTBUEM CHITbI TSKECTH M CHJTBI YITPYTOCTH.
2. Habmonenue xosieOaHuli rpy3a Ha HUTH U HA TIPYKHUHE.

3. HaOmoneHue BBIHYKIEHHBIX KOJeOaHUH U pe30HaHCA.

4. PacnpocTpaHeHUE MPOAOIBHBIX U MOMEPEUHbIX BOJH (Ha MOIEIH).

5. HabnroneHre 3aBUCIMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

. AxycTudeckuil pe3oHaHC.
Jlabopamopusie pabomst u onvimot.
1. OmnpeneneHue 4acTOTHI M MEPHOAA KOJIEOAHUH MaTEMaTUYECKOTO MasITHUKA.
2. OmnpeneneHne 4aCTOTHI U IEpUOAA KOIeOaHUH MPY>KUHHOTO MassTHUKA.
3. HccnenoBaHue 3aBUCHMOCTH TEpHoAa KOJeOaHWI MOMBEMIEHHOTO K HUTH Tpy3a OT
JUITUHBI HUTH.
4. HccnenoBaHue 3aBHCHMOCTH MepHoAa KojeOaHUI MpPYKUHHOTO MasTHUKA OT MacChl
rpysa.
5. TIpoBepka HE3aBUCHUMOCTH mepuona kosebaHud rpys3a, MOABEIIEHHOTO K HHTH, OT
Macchl rpysa.
6. OnbITEl, AEMOHCTPHUPYIOIIHWE 3aBUCHMOCTb TMepuona KoyeDaHWi MPYKHUHHOTO
MasiTHUKA OT MacChl Ipy3a U JKECTKOCTH MPY>KUHBI.
7. UsmepeHue yckopeHUsi CBOOOIHOTO MafeHHUSI.
Pazgen 10. DiieKTpoMarHuTHoOe 1oJie M 3JIeKTPOMATHHTHBIE BOJIHbI.
DNeKTPOMarHUTHOE TMoJie. DJEKTPOMarHuTHble BOJHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BouiH. IlIkana 31eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHNe 3J€KTPOMArHUTHBIX BOJIH JJIsi COTOBOM
CBSI3H.
DnexkTpoMarHuTHas npupona csera. CkopocTh cBeTa. BoHOBbIE CBOICTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopusie pabomst u onvimot.
1. H3yuyeHne CBOWCTB 3JEKTPOMATHUTHBIX BOJH C MOMOLIBI0 MOOMIIBHOTO Tene(oHa.
Pa3gen 11. CBeToBblIe siBJICHHUSI.
JlyueBas monenb cBera. Mctounuku csera. IIpsiMonuHeliHOE pacnpOCTpaHEHHE CBETA.
3armenus Connua u JIynel. OTpakenue cera. [1nockoe 3epkano. 3akOH OTpakeHUs CBETa.
IIpenomnenue cseta. 3akOH INpesnomiieHus cBeTa. [lonHoe BHyTpeHHee OTpakeHUe CBETa.
Hcnonb30BaHue MOJHOTO BHYTPEHHETO OTPAXKEHHSI B ONITUYECKUX CBETOBOJAX.



Jluaza. Xopm nyueidi B smHze. Onrtudeckass cucrema Qoroammapara, MHUKPOCKOMA U
Tesneckona. I'a3 kak onTuyeckast CUCTeMa. biu30opykocTh U 1aabHO30PKOCTb.
Paznoxxenne 6enoro ceera B ciektp. OnbiTel HbtoToHA. C10KEHHE CIIEKTPaIbHBIX [[BETOB.

Jucnepcus ceeta.
Jemoncmpayuu.
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IIpssmMonuHeniHOe pacIpOCTPAHEHHE CBETA.

OTpakeHue CBeTa.

[Tony4enue n300pakeHMil B IJIOCKOM, BOTHYTOM H BBITYKJIOM 3€pKajax.
IIpenomnenue ceera.

OnTuueckuii CBETOBO.

Xon nyueit B coduparoreit TuHze.

Xox nydell B pacCeUBarOLIEH JUH3E.

[Monyuenne n300paskeHMIA € TTOMOLIBIO JIUH3.

[puaumn neficteus ¢poToanmapara, MUKPOCKOIIA H TEJIECKOTIA.

10. Mopenb rnasa.
11. PaznoskeHue O6eoro cBeTa B CIIEKTP.

12. TTonyuenue Oenoro cBera MpH CIOKEHUH CBETA PA3HBIX [[BETOB.
Jlabopamopusie pabomst u onvimot.

1.
2,
3.

No u s

UccnenoBanue 3aBUCMOCTH yTJjla OTPaXKEHHUsI CBETOBOTO Jiy4a OT yIJia MaaeHus..
UzyueHue xapakTepUCTUK H300pakeHUs IPeIMeETa B MJIOCKOM 3epKaJie.
HUccnenoBanue 3aBUCUMOCTH yIJia MPEJIOMJICHHs] CBETOBOTO Jlyda OT yIJia MafeHusl Ha
IPAHHULIE KBO3AYX—CTEKIION.

[Mony4enue n300pakeHU ¢ MOMOIIBIO COOUPAOIEH JIMH3BL

Omnpenenenne POKYCHOrO pacCCTOSIHUS U ONITHYECKOHN CHIIbI COOMPAIOLIEH JINH3BL.
OmnbIThI MO Pa3JI0KEHUIO OEJIOro CBETa B CIEKTP.

OmnbIThl MO BOCHOPHUSITHUIO LBETA MPEAMETOB MPU HMX HAOJIONCHMH 4epe3 LIBETOBbIC
bueTpHL

Pa3ngen 12. KBaHnToBbIe sIBJICHHUSI.
Omnprtel Pesepdopaa u nnanerapHas mopenb aroma. Monens atoma bopa. Mcnyckanne u

nornolenne ceera atoMoM. Keantel. JInHeHyaTsie COEKTPHL.

PanuoakTuBHOCTh. Anba-, Oera- u ramma-usnydeHus. CTpOEHHE aTOMHOTO sifipa.
Hyxnonnas wogmens aromHoro siapa. Msoronbl. PapuoaktuBHble mpeBpaineHus. llepuopn
MoJIypacnana aTOMHBIX s1ep.

SnepHble peakiuy. 3aKOHBI COXPaHEHUsI 3apsA0BOrO U MacCOBOIO YMCEN. JHEPrus CBs3U
aToMHbIX snep. Cssp Macchl U dHepruu. Peakuuu cuHTe3a U gaeneHus sjep. Mcrounuku
sHepruu ConHLa U 3BE3 1.

Snepnas sHepretuka. JIeCTBUA PaANOAKTUBHBIX U3JTYY€HUN HA KUBbIE OPIraHU3MBI.

Jemoncmpayuu.

=
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CHGKprI H3JIYUCHUA U MOTTIOICHUS.

CrniekTphl pa3aNyHbIX ra30B.

CnexTp BOHOpOIA.

HabOmonenue Tpekos B kamepe BuibcoHa.

Pabora cuérunka HOHM3UPYIOIUX U3yYECHUH.

PeFI/ICTpaLII/Iﬂ HU3JIYUCHUA NPUPOAHBIX MUHEPATIOB U IPOAYKTOB.

Jlabopamopusie pabomst u onvimot.
1. HaOmroneHue CIUIOIIHBIX U JJMHEHYATHIX CIIEKTPOB U3JTYUCHUS.



2. HccrnenoBaHHe TPEKOB. HM3MEPEHHE HSHEPTHHM YacTHUIBI MO TOPMO3HOMY MyTH (110

¢dororpadusim).

3. H3mepeHue pannoakTUBHOTO (OHA.

IHoBTOpHTE/IBHO-0000I AN MOYTb.

[ToBTOpUTENBHO--0000IMAOINK  MOAYJb TpPEJHA3HAYEH [UISI CHCTEMATH3Aluu |
000011IeHUST IPEAMETHOTO COAEPKAHUS U OTBITA AESITEIbHOCTH, MPHUOOPETEHHOTO MPHU U3yYEHUU
BCEro Kypca (PU3UKH, a TAaKXKe U MOATOTOBKH K OCHOBHOMY I'OCYapCTBEHHOMY 5K3aMEHY IO
¢dusnke 1 0OyHarOIIMXCs, BBIOPABIINX 3TOT Y4€OHBIN PEAMET.

I[Ipy wM3y4eHMH M[AHHOTO MOAYJS pPEATM3YIOTCSd W CHUCTEMATH3HPYIOTCS — BUIBI
NEATEIbHOCTH, Ha OCHOBE KOTOPBIX 00eCmeuynmBaeTcst AOCTIDKEHHE TMPEAMETHBIX |
METaINpPEeIMETHBIX TUIAHUPYEMBIX Pe3yJbTaToB 00yueHus, (HOPMHUPYETCS €CTECTBEHHOHAy4YHAs
I'PAMOTHOCTB. OCBOEHHE HAy4YHBIX METONOB HMCCIICIOBAHUS SIBJICHWH NPUPOAbI M TEXHHUKH,
OBJIJICHUE YMEHUSMU OOBACHATH (PU3MUECKUE SBICHHS, NPUMEHsS] TOJYyYEeHHBbIE 3HAHWS,
pewarh 3a71auu, B TOM YHCJIe KaYeCTBEHHBIE U HKCIIEPUMEHTAIIbHBIE.

[TprHIMTIHATBEHO NEATENbPHOCTHBIN XapakTep JAHHOTO pasfiena peau3yercs 3a CUET TOro,
YTO OOYYAIOLINECs BBIMOJIHSIOT 33JaHHUS, B KOTOPBIX UM TPEAIaraeTCs:

Ha OCHOBE IOJIYYEHHBIX 3HAHUH Pacro3HAaBaTh U HAYYHO OOBSICHATD (PU3MUECKHUE SIBICHUS
B OKPY>KarOILle NPUPOJE U MOBCEAHEBHOM KU3HU,

UCTIOJIb30BaTh HAYYHBIE METONbI UCCIENOBaHUA (PU3HMUECKUX SIBJICHUH, B TOM YHCIE IS
MPOBEPKH TUITOTE3 U TOJTYyUEHUS] TEOPETHUECKUX BbIBOOB,;

OOBSICHATh Hay4yHbIE OCHOBBI HambOoyiee BAXHBIX JOCTH)KEHUI COBPEMEHHBIX TEXHOJIOTHH,
HapUMep, NPAKTUYECKOrO HCIOJIb30BAHUS PA3JIMYHBIX HCTOYHHUKOB OSHEPTMM HAa OCHOBE
3aKOHA MPEBPALICHUS U COXPAHEHHUS BCEX M3BECTHBIX BUIOB SHEPTHHL.



INIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA NNPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIET'O OBPA30BAHUSA

Uzyuenne ¢Qu3ukn Ha ypOBHE OCHOBHOrO oOmero oOpa3oBaHUS HANpaBJIEHO Ha
IOCTIDKEHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U NMPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIBTATOB.

B pesynbrate wusydeHuss (usukum Ha ypOBHE OCHOBHOro ofmero o0pa3oBaHus ¥y
obyuaromerocst OyayT chOpMUPOBAHBI CIEAYIONINE IMYHOCTHBIE PE3YJIbTaThl B HACTH!
1) mATPHOTHYECKOr0 BOCIUTAHUA:
— TPOSIBJICHHE HMHTEpeca K MCTOPHUU M COBPEMEHHOMY COCTOSIHUIO POCCHHCKOW (PH3HUECKON
HAYKU,;
— LIEHHOCTHOE OTHOIIEHHE K JOCTH)KEHUSIM POCCHICKHUX YUEHBIX--(DH3HKOB;
2) rpa’kAAHCKOr0 H AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:
— TOTOBHOCTb K AKTHBHOMY Yy4YaCTHIO B OOCY)KIEHHH OOIIECTBEHHO 3HAYMUMBIX M 3THYECKUX
npobJieM, CBSA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUH (PU3UKHY,
— OCO3HAHME BAXKHOCTU MOPAJbHO--3THYECKUX MPHHLIMIIOB B AEATEIBHOCTH YYEHOTO,
3) 3cTeTHYECKOro BOCTIUTAHUS:
— BOCIIPHSTHE 3CTETUYECKUX KadeCTB (PU3MUECKOW HAayKu: €€ TapMOHMYHOTO IOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTHY,
4) HEHHOCTH HAYYHOTI'0 MO3HAHUS:
— OCO3HAHME LEHHOCTH (PM3MYECKOW HAayKH KaK MOIIHOTO HHCTPYMEHTa NO3HAHUS MHDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, Ba’KHEHIIEH COCTABIISIFOLIEH KYJIbTYPBL,
— pa3BUTHE Hay4HOMH J0O03HATENPHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON AEATENbHOCTHY,
5) ¢popmupoBaHus KyJbTYpPbI 310POBbSI H SMOLHOHAJBHOI0 0JIArOMOJYYHsI:
— OCO3HaHHe IIEHHOCTU Oe3omacHoro odpasa JKU3HHM B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE,
BAXXHOCTH TpaBmI OE30MACHOTO MOBENEHUs] HA TPAHCIOPTE, Ha AOPOrax, ¢ 3JIEKTPHYECKUM U
TEIUIOBBIM OOOPYAOBAHUEM B JOMAIIHUX yCIOBHSX;
— ¢(hopMHUPOBAHHOCTL HaBbIKA pediekcuu, MpPU3HAHUE CBOETO MpaBa HA OIMMUOKY M TaKOTO JKe
npaBa y APyroro 4ejJoBeKa;
6) TPyAOBOr0 BOCIIUTAHUSI:
— aKTHBHOE y4acTHe B PEUICHHM NPAKTHUECKUX 3a7ad (B paMmKax ceMbd, 00pa30BaTENbHOM
OpTaHu3aLUH, TOPOsIa, Kpas) TEXHOJOTHYECKONH U COLMAIbHON HAIPaBIECHHOCTH, TPEOYIOIUX B
TOM 4HClie U PU3NIECKUX 3HAHU,
— UHTEpEC K MPAKTUIECKOMY U3yUeHHIO NPpodeccuii, CBA3aHHBIX ¢ (PUINKOI;
7) 3K0JIOrHYeCKOro BOCTIMTAHUS:
— OpHeHTalusT Ha MpUMEHeHHe (U3NYeCKHX 3HAaHMH Ui pelleHus 3agad B 00JacTu
OKpY’KaroIIel cpenbl, TUIAHUPOBAHUS TTOCTYIIKOB U OLEHKH MX BO3MOJKHBIX TOCIEIACTBHHA IS
OKPYKaroIleu cpensl,
— OCO3HAHME TJI00ANTBHOTO XapaKTepa SKOJOrHYECKUX MPoOiIeM U IMyTel X PeLIeHus,
8) aganTanuu K H3MEHSIIOIMMCS YCJIOBUSIM COLHMAJIBHOM M IPUPOAHOM cpeabl:
— TOTPeOHOCTh BO B3aMMOJEHCTBUH MPU BBIMOJHEHUN HCCIENOBAHUN U TPOEKTOB (PH3UUECKOM
HAIPaBJIEHHOCTH, OTKPBITOCTD OTBITY M 3HAHUSIM JPYTHX;
— NIOBBIIIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JIeSTeIbHOCTD;
— notpebHOCTh B (JOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4HCIe (POPMYJIUPOBATH UAEH, TIOHSATHS,
THITOTE3bI O (PU3NUECKUX OOBEKTAX U SIBICHUSIX;
— OCO3HaHHE Ae(PULIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTH 3Ky,
— IUTAHUPOBAHHUE CBOETO PA3BUTHUS B MPUOOPETEHNH HOBBIX (PU3NUECKUX 3HAHUH,



— CTPEMIJICHUEC aHAJIM3HUPOBATL U BBIABJIATH B3aUMOCBA3U MPUPOIDI, O6H_I6CTBa U 3KOHOMUKH, B

TOM YHCJIE C UCTIONB30BaHUEM (PH3UUECKUX 3HAHUIA,

— OLEHKa CBOUX JEHCTBHM € Y4Y€TOM BIHSHHMS HAa OKPYXKAOIIYIO CPeAy, BO3MOXKHBIX

rJ100aJIbHBIX MTOCIEICTBUMA.

METANPEAMETHBIE PE3YJIBbTATDI

B pesynbraTte ocBOeHHs mporpamMmbl MO (U3MKE HA YPOBHE OCHOBHOIO OOLIEro
obOpazoBanust y oOyuaromerocss OyayT copMUpOBaHBI MeTaNpeIMETHbIE Pe3yJabTaThl,
BKJIFOYAKOIIUE TIO3HABATCIIBHBIC YHUBCPCAJIBHBIC yLIe6HbIe HeﬁCTBHﬂ, KOMMYHUKAaTHBHbLIC
YHHBEPCaJIbHbIE YUeOHbIE NEHCTBHSL, PETYJIATUBHbBIC YHUBEPCAIbHbBIE YUeOHbIE NEHCTBHUS.

[lo3naBaTebHBIE YHHBEPCATbHBIE YUeOHbIE 1eHCTBHS

Ba3oBble JiornuyeckKue JeldcTBUA:

BBISIBJISITh M XaPAKTEPU30BATh CYIIECTBEHHBIE PU3HAKN OOBEKTOB (SIBJICHHIA),
yCTaHABJIMBATh CYLIECTBEHHBIN NMPU3HAK KJIACCU(PHUKAIIMK, OCHOBAHUS 1Jis1 00001IIeH s
U CPaBHEHMUS,

BBISIBJISITH 3AKOHOMEPHOCTH U MPOTHUBOPEUHS B PacCMaTpUBaeMbIX (PakTax, JAHHBIX U
HaOJIFOIEHUSIX, OTHOCSAIINXCS K (PH3HMUECKUM SIBIEHUSIM;

BBISIBJISITH MPHUYNHHO--CIICCTBEHHBIC CBSI3U NPU HU3YUYEHUH (U3NYECKUX SIBICHUH U
MIPOLIECCOB, [€JaTh BBIBOJABI C MCHOJB30BAHUEM JEAYKTUBHBIX WU HWHAYKTHBHBIX
YMO3aKJIFOYEeHUH, BBIIBUTATh TUIIOTE3bI O B3AUMOCBA3SIX (PU3NUYECKUX BEJTUYNH,
CaMOCTOSITENIbHO ~ BBIOMpaTh crocod pemeHuss y4eOHOW (U3MUECKON 3amadu
(cpaBHEHHE HECKOJBKMX BAPUAHTOB pELICHMs, BHIOOp Hambosee MOAXOAALIETO C
yUETOM CaMOCTOSITENIbHO BBIJIEIIEHHBIX KPUTEPHUER).

Bba3oBble HcciaenoBaTeIbCKHE A€HCTBHS

UCTIOJIb30BATh BOMPOCH! KAK UCCIENOBATEIbCKII MHCTPYMEHT MMO3HAHUS,

MPOBOAWTL TIO CAMOCTOSITEIbHO COCTABJIEHHOMY IUIAHY  OMBIT, HECJIOKHBIN
(bu3IYeCKUl SKCIEPUMEHT, HeOOIbINOE UCCIIeIOBaHIE (PH3UIECKOTO SBIICHUS,
OLICHWBATh HA MPUMEHUMOCTb M JOCTOBEPHOCTh MH(DOPMAIHIO, TIONYYEHHYIO B XOJE
UCCJIEIOBAHUS WJTH SKCTIEPUMEHTA,

camMocTosITeNbHO  (popMmynupoBaTh OOOOMIEHHST W BBIBOABI IO  Pe3yJibTaTam
NPOBENEHHOTO HAOIIOIEHHSI, OTIBITA, HCCIIEIOBAHNS,

MPOTHO3UPOBATH BO3MOXKHOE JajibHEIIee pa3BUTHe (PH3UUECKUX MPOIECCOB, a TAKKe
BBIJIBUTATh MPEATIONOKEHUST 00 UX Pa3BUTHHU B HOBBIX YCJIOBUSIX M KOHTEKCTAX.

Pa6ora ¢ undpopmanmeii:

NPUMEHSTh Pa3IMYHbIE METONbI, WHCTPYMEHTBl M 3alpoChl NPU TMOUCKE U OTOOpE
UH(pOPMALINK MITH JAHHBIX C YYETOM MPEIOKEHHON yueOHO! (PU3NIeCKOl 3a1aum;
aHAJM3UPOBATh, CHCTEMATH3MPOBATh M WHTEPIPETHPOBATh MH(POPMALIUIO PA3THMYHBIX
BUJIOB U (hOpM NpEACTABICHNUS,

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (OPMY NpEACTaBiIeHUS HHOOPMALMH U
WLTIOCTPUPOBATh peIlaeMble 3aJadd HECIOKHBIMH CXEMaMHM, JUarpaMMaMH, HHOHN
rpaduKoi 1 UX KOMOMHAITUSMU.

KomMmyHukaTuBHbBIe YHUBepcaabHbIe YueOHble JeHCTBHUS:

B XOne oOCyXImeHus: y4eOHOro marepuana, pe3yjibTaToB JadopaTopHbIX padoT u
MPOEKTOB 33a/1aBaTh BOMPOCHI MO CYIIECTBY OOCY:KIaeMON TeMbl M BbICKA3bIBATh UJEH,
HalleJICHHbIE Ha PEIeHUE 3a/1a4i U TIOiIepKaHue OaroskenaTelbHOCTH OO eHNUS,



COIOCTAaBJIATh CBOM CYXXACHHUS C CYXIOCHMAMH JAPYIHX YYaCTHUKOB [IHAJIOra,
OOHapy>KUBaTh Pa3IMINe U CXOACTBO MO3ULIN;

BBIPAXKATh CBOKO TOUYKY 3PEHHUS B YCTHBIX U MUChMEHHBIX TEKCTAX;

nyONMYHO  TIPEACTaBIATH  PE3YyJbTAaThbl  BBIIOJHEHHOTO  (PH3MYECKOTO  OMBITA
(sKCTIepUMEHTa, UCCIeNOBAHUS, TIPOCKTA),

MOHMMATh M HCIOJNb30BAaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBHAyaJbHONH pabOThI
NIPU PELICHUH KOHKPETHOH (pru3mueckoii mpodiemsr,

NPUHUMATh LEJIH COBMECTHOH [eSATEeNIbHOCTH, OpPraHM30BbIBATH ACHCTBUS TIO €&
TOCTIDKEHHIO: PACIPEneNsiTh POIH, 0OCYKAaTh MPOLECCH U Pe3yJIbTaThl COBMECTHON
paboThl, 0000IIaTh MHEHHUST HECKOJIBKUX JIFOCH;

BBITIOJIHSATh CBOK YacThb PabOThI, JAOCTHUrasi KaueCTBEHHOTO pe3yJbTaTta MO CBOEMY
HAMpaBJICHUIO U KOOPAMHUPYS CBOU IEHCTBUS C APYTUMH YIEHAMH KOMaHIbI;
OLICHMBATh KAaueCTBO CBOErO BKJaAa B OOMUI NPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENTbHO CPOPMYTMPOBAHHBIM YHACTHUKAMH B3aUMOACHCTBUS.

PerynsiTuBHBIe YHHBepCAJIbHbIE YUeOHbIe AeiicTBHS
Camoopranuzauus:

BBISIBJISITH TIPOOJIEMBI B KH3HEHHBIX U YUEOHBIX CUTYALUsIX, TPEOYIOIINX AJIS PeLISHHSI
(bu3nUecKux 3HaHUH,

OPUEHTHUPOBATBCS B PA3NIMYHBIX TMOAXOAAX NPHHATUS pEIleHUH (MHANBHIYaJIbHOE,
NPUHSATHE PELICHNs B TPYIIIE, IPUHATHE PELISHUH TPYIION),

CaMOCTOSITENTBHO COCTABJISATh AJTOPUTM peIeHust (PU3N4YecKod 3ahadyd WM TUIaHa
UCCIEZIOBAaHNUS C Y4YETOM MMEIOIUXCSl PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH MPEJIaraeMble BAPHAHTBI PEIIEHHIA;

nenath BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTELJIeKT:

JaBaTh a[ICKBAaTHYIO OLICHKY CUTYALlUH U NpEeAsIaraTh IjaH €€ N3MEHEHUS,

OOBSICHATD MPUYHMHBI JOCTHXKEHUS (HEOOCTH)KEHUs]) pe3yJbTaTOB JAEATENbHOCTH,
JaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;

BHOCHUTBH KOPPEKTHUBBI B JESITEILHOCTD (B TOM YHCJIE B XOJ BBITOJHEHUS (PU3HUECKOTO
UCCIIEIOBAHNSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOATENBCTB, HM3MEHUBIIMXCS
CUTyalUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH,

OLIEHUBATb COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM,

CTaBUTH CE0sl HA MECTO APYrOro 4ejoBeKa B XOJe CIIOpa WM JUCKYCCHH Ha HAyYHYIO
TE€My, IOHUMAaTb MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;

NpU3HABaTh CBOE MpPaBO HAa OIIMOKY NpPU peIIeHWH (PHU3MYeCKuX 3a7ad HId B
YTBEPXKICHUSIX Ha Hay4YHbIE TEMBI U TAKOE K€ MPaBO APYrOro.

MNPEAMETHBIE PE3YJIBTATHI
K xonmy obOydeHust B 7 KJjacce npeaMeTHbIE Pe3yJbTaThl HA 0a30BOM ypOBHE JOJIKHBI
oTpakath CHOPMHUPOBAHHOCTH y 00YUAIOIIMXCS] YMEHUH!

HUCIIOJBb30BATb ITOHATHA: (I)I/ISI/ILIGCKI/IG U XHUMHUYCCKHUEC SBJICHUA, Ha6J'II-OI[eHI/Ie, SKCICPUMEHT,

MOAECJIb, T'UIIOTE3d, CAWHUILIBI (1)I/ISI/II'IGCKI/IX BCJIMYMH, aTOM, MOJICKYJd, arp€raTHbl€C COCTOAHUA
BemecTBa (TBEPHOE, JKHIOKOE, Tra3000pa3HOe), MEXaHWYeCKOe [BIDKeHUE (paBHOMEpPHOE,



HEpaBHOMEPHOE, NPSMOJIMHEHHOE), TPACKTOpHs, paBHOIEHCTByOIas cuia, aedopmarus
(ynpyrasi, mjacTiudecKkas), HeBECOMOCTb, COOOIAIOIIUECS COCY/IbI,

pazmuuath siBieHus (aud@dy3us, TEMIOBOE [BIKEHUE 4YACTHUI[ BEIIECTBA, pPAaBHOMEPHOE
IBW)KEHUE, HEPAaBHOMEPHOE NIBIDKEHHE, MHEPLHs, B3aUMOICHCTBHUE TeJ, pAaBHOBECHE TBEPIBIX
TEJ C 3aKPEIUIEHHON OCBIO BpALIEHMs, Mepenaya AaBJIeHUs] TBEPABIMH TEJAMH, JKHUIKOCTSIMH H
razamy, atMoc(epHOe NaBleHHE, IUIABAHHE TeJ, MPEBPAIICHUS MEXaHHUECKOW SHEPTHH) IO
OMHCAHUI0O MX XapaKTEPHbIX CBOHCTB M HA OCHOBE OIBITOB, JEMOHCTPHPYIOIIUX TaHHOE
¢dusndeckoe sBIEHHE;

pacrio3HaBaTh MPOSIBICHHE HM3YYEHHBIX (PH3MUECKUX SIBJICHUH B OKPY)KAKOIIEM MHpPE, B TOM
yrcie (Qu3nveckue SBICHHUS B NMPUPOAE: MPUMEPHI OBHKEHUS C PAa3JIUYHBIMH CKOPOCTSIMH B
JKUBOW M HEXHUBOH MpuUpoAe, ACHCTBHE CHIIBI TPEHHUS B MNPHPOJAE MU TEXHHUKE, BIMSHHE
aTMOC(epHOTro NaBJICHUS HA JKUBOW OpPraHU3M, IUIABaHHE PbIO, PHIYArH B TEJIE YENIOBEKA, MPHU
5TOM TEPEBOAUTH IMPAKTHUECKYI0 3a7ady B y4eOHYIO, BBIOENSATh CYIIECTBEHHBIE CBOHCTBA
(mpu3HaKky) PU3NUECKUX SIBICHUH,

OMHUCBHIBATD M3YYCHHbIC CBOWCTBA TeN W (PU3MUECKHE SIBJICHHS, HCIONb3Ys (PU3UUECKHe
BEJINYMHBI (Macca, 00BEM, IMJIOTHOCTh BELIECTBA, BPEMs, IyTh, CKOPOCTb, CPENHSS CKOPOCTb,
CHJIa YIPYTOCTH, CHJIA TSDKECTH, BEC TeNa, CHJa TPEHMs, AaBlieHHE (TBEPAOro Tema, KUAKOCTH,
rasa), BbITAJKUBAIOINAS CHJIA, MeXaHH4YecKas padoTa, MOIIHOCTD, IJIEUO CHJIBI, MOMEHT CHJIB,
k03 (PpULIMEHT MONEe3HOro NeHCTBUA MEXaHW3MOB, KHHETHYECKas W NMOTEHIHAJbHAs SHEPIHs),
IPU ONMUCAHUM TPABWIBHO TPAKTOBATb (PU3NUYECKUN CMBICH HCIIOJIb3yEMbIX BEIWYHH, HX
0003HaYeHHNs M €AMHHULBI (PH3UUECKUX BEJIWYHH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE TAHHYIO
($u3NUeCKyr0 BEIUYHHY C APYTHMHU BEJIMYMHAMH, CTPOUThH rpaduKy W3yUEHHBIX 3aBHCUMOCTEH
(U3MYECKUX BEJINYHH,

XapaKkTepU3OBaTh CBOICTBAa TeN, (U3MYECKHE SBICHHUS U TPOLIECCHI, HCIONB3Yys NpaBUia
CJIO>KEHUsI CHJT (BAOJIb OMHOM TpsMOii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHs pbryara (0J0Ka), «30JI0TOe MPABUIIO» MEXAHHUKH, 3aKOH COXPAaHEHUsT MEXaHHMYECKON
SHEPruM, TMpPH 3TOM JaBaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHa U 3alUChIBATH €rO
MaTEeMaTHYECKOE BbIPAKEHUE,

OOBSICHATh (PU3UYECKHE SIBJICHUS, MPOLECCHl M CBOWCTBA TEJ, B TOM YHCIE€ U B KOHTEKCTE
CUTyallMld TMPAaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATb NPUYHMHHO--CICACTBEHHBIC
CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOrMUYECKHUX IIaroB C ONMOpPOH Ha 1—2 M3Y4EHHBIX CBOICTBA
(bu3HUeCKUX SIBJICHUM, PU3NIECKUX 3aKOHA UJTH 3aKOHOMEPHOCTH,

pewmatb pacuérHble 3ama4dnl B 1—2 nmeHCTBHS, MCHONB3YS 3aKOHBI M (DOPMYJIBI, CBSI3BIBAIOIINE
¢u3ndeckne BEIMYUHBI. Ha OCHOBE aHAM3a YCJOBHS 3aJa4yd 3aMUCBIBATh KPAaTKOE YCIOBHUE,
MOJCTABISITH (PU3HMUECKHE BEINYHHBI B (POPMYJIBI U MIPOBOIUTH PACUETHI, HAXOIUTD CIPABOYHbBIE
IaHHble, HEOOXOAMMBbIC [JIsI PELICHHs 3a/1a4, OLCHMBAThb PEATUCTUYHOCTb IOIY4YE€HHOU
(U3MYECKON BEIMIUHBI,

pacrio3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEHIUTh NPU IMOMOIIU (U3UYECKHX METONOB, B
OMUCAaHUM HCCIIENOBAHMS BBIIENATH MPOBEPSEMOE TNPENINoyokeHne (TUNOoTe3y), pasianyarb U
UHTEPIPETHPOBATD MOJIYYCHHBIA PE3yJIbTaT, HAXOAUTh OIIMOKH B XOAE OIbITA, 1€JaTh BHIBOMBI
TI0 €T0 Pe3yJIbTaTaM,

NPOBOAUTH OMBITHI MO HAOMIONEHWIO (PU3MYECKUX SIBICHMH WM (PU3HMUECKUX CBOWCTB TEll:
(dbopMyIHpOBaTh TPOBEPSiEMbIE MPEAINOJIOKEHHs, COOUPAaTh YCTAHOBKY W3 MPEAJIOKEHHOTO
00OpyIOBaHUs, 3aMUCHIBATH XOJ ONbITA U (POPMYINPOBATH BBIBOJIBL,



BBIMIOJIHATh TPSIMBbIE HM3MEPEHHs] PACCTOSHMS, BPEMEHH, MacChl Tena, O0b&éMa, CHIIBI U
TEMIIEPaTyphl C UCIIOJIb30BAHUEM AHAJIOTOBBIX U HHU(POBBIX MPUOOPOB, 3AMUCHIBATH MMOKA3AHHS
nprOOpPOB C Y4ETOM 3aTaHHON aOCONMOTHON MOTPEITHOCTH U3MEPEHHIA,

NPOBOAUTH HCCJIEAOBAHUE 3aBHCUMOCTH OOHOH (PU3MUECKON BENHMYMHBI OT JAPYrod ¢
UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCHMOCTHU IyTH PABHOMEPHO ABIIKYIIETOCS Tela OT
BPEMEHHU IBW)KCHHUS TeJa, CHJIbI TPEHUs CKOJBKEHUs OT Beca Teja, kadecTtBa oOpaboTku
MOBEPXHOCTEH TEN W HE3aBUCHUMOCTH CHJIbI TPEHHUS OT IUIOLIAIN COMPHUKOCHOBEHUS TEJN, CHIIBI
yIOPYTrOCTH OT yIUIMHEHUS MPYKUHBI, BBITAJIKUBAIOIIEH CHJIBI OT 00BEMa MOrPyKEHHON HacTh
Tela W OT IUIOTHOCTH JKHUAKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Tejla, OT TNIyOWHBI, Ha
KOTOPYIO TOTPY’KEHO TeJO, YCIOBUH IIABAHMS TEJ, YCIOBHH PaBHOBECHsS pbldara u OJIOKOB),
y4aCTBOBATh B IUIAHUPOBAHUHM Yy4eOHOTO HCCIIEOBAHUS, COOMpPATh YCTAHOBKY U BBITIOJHSTH
U3MEpPEHUs, CJlenys MpeUIOKeHHOMY IUIaHy, (UKCHPOBATb pe3yJbTaThl TMOJYYEHHOU
3aBHCUMOCTH (PU3NYECKUX BEIWYMH B BUAE MPEIJIOKEHHBIX TaOnui U rpaduKoB, AeaTh
BBIBO/IBI 110 PE€3yJIbTaTaM UCCIIEIOBAHMS,

NPOBOAUTH KOCBEHHBIE M3MEpPEHUs] (PU3MUECKNUX BEJIUUYMH (TUIOTHOCTH BEINECTBA JKUAKOCTH U
TBEPAOrO TeNa, CHUJa TPEHUs CKOJIbKEHUS, JaBJICHHE BO3AyXad, BBHITAJKHBAIOINAS CHIIA,
IEWCTBYIOMIAs Ha TIOTPYKEHHOE B )KUAKOCTD TEJO, KOA(PPUILHEHT NMOJE3HOr0 AEHCTBUS MPOCTHIX
MEXAHH3MOB), CIEeNysl MPEIJIOKEHHOW WHCTPYKLUUHU: TPU BBITOJHEHUN H3MEpPEHHH coOupaTh
SKCIIEPUMEHTAIIbHYIO YCTAHOBKY M BBIUMCIISATH 3HAUEHNE NCKOMOM BEJTMYHHBI,

co0oaTh MpaBmUiia TEXHUKHA OE€30MaCHOCTH MpU paboTe ¢ 1abopaTopHbIM 000PYIOBAHUEM,
yKa3blBaTh NPUHLMIBI OEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOHCTB. BECBHI, TEPMOMETD,
IMHAMOMETp, COOOLIAr0Iuecs: COCyapl, OapoMeTp, phlyar, MOIBHXKHBIA M HETIOIBHKHBIN OJIOK,
HAKJIOHHAS TUIOCKOCT;

XapaKTepPU30BaTh NPUHIMIIBI JECHCTBUS HM3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
Omopoil Ha wuX omnucaHus (B TOM 4YHCIE. MONUIMITHUKH, YCTPOHCTBO BOAOIPOBOIA,
TUAPABIMYECKHI TPECC, MAHOMETpP, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp), HCIONb3Ys
3HaHUS O CBOHCTBaX (PU3NYECKUX SBICHMH M HeoOXoAauMble (U3NYECKHE 3aKOHBIL, H
3aKOHOMEPHOCTH,

NPUBOIUTE MPUMEPHI (HAXOAUTh MHAOPMALHMIO O MPUMEPax) MPAKTUYECKOTO HCIONBb30BAHUS
(bu3nUecKux 3HAHUN B TIOBCEIHEBHOM *KHU3HH ISl OOecTIiedeHHst Oe30MacHOCTH MPH 0OpaIleHIH ¢
npubopaMu M TEXHHYECKHMMH YCTPOHCTBAMHU, COXPAHEHUs 370POBbS U COOJIONEHHS HOPM
SKOJIOTUYECKOTO TMOBEICHUS B OKpYKaroLel cpene;

OCYLIECTBIISITH OTOOpP HMCTOYHUKOB WMH(popMauuu B MHTepHETE B COOTBETCTBHM C 3aJaHHBIM
MIOUCKOBBIM 3aIPOCOM, Ha OCHOBE HMEIOIIUXCS 3HAHUA M NYTEM CPABHEHHS Pa3IMIHBIX
UCTOYHUKOB BBIIEIATh MHOOPMALMIO, KOTOpasl SIBJISIETCS MPOTUBOPEUYUBON HIIM MOXKET OBITh
HEJIOCTOBEPHOM,

UCTONb30BaTh NPU  BBIIOJIHEHWH Y4Y€OHBIX 3aJaHUll HAYYHO--TIONYJIPHYIO JIUTEPaTypy
(u3NUeCKOro COAep KaHMs, CIPaBOYHBIE MAaTepHANbl, pecypcbl ceTh MHTepHeT, BIaieTh
npuéMaMHu KOHCIIEKTUPOBAHHUs TEKCTa, Npeodpa3oBaHUs WHPOPMALMK W3 OJHOH 3HAKOBOH
CHCTEMBI B IPYTYIO;

co3maBaTh COOCTBEHHBIE KpaTKHE IHCbMEHHBIE W YCTHBIE COOOINGHHS HAa OCHOBE 23
UCTOYHUKOB MH(OpMALUH (PH3UUECKOro COAEPKaHMsA, B TOM YHCJE MyOIMYHO AeNaTh KpaTKue
cooOIIeHNsT O pe3ysibTaTax IPOEKTOB MM Y4eOHBIX HCCIIENOBAaHHMA, MPH 3TOM TI'PAMOTHO
UCTIOJIb30BaTh W3yUEHHBIH MOHATUIHBIN anmapar Kypca (pU3UKH, COMPOBOXKIATH BBHICTYILUICHHE
Mpe3eHTalueH;



IIPU BBITOJHEHUH YYEOHBIX NMPOEKTOB M UCCIENOBAHUN pacnpenessiTh 00SA3aHHOCTU B IPYIIIE B
COOTBETCTBUHM C IMOCTaBJICHHbIMU 3a/la4aMy, CJICIUTh 32 BBINOJHEHWEM IUIaHA JEHCTBUH,
aJieKBaTHO OIIGHUBAaTh COOCTBEHHBIH BKJAal B JAEATENbHOCTb TPYIIbL, BBICTPAUBATH
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPY KAIOIIUX.

K xonmy obOydeHus B 8 kjacce npenMeTHbIe pe3yJbTaThl HA 0a30BOM ypOBHE IOJIKHBI
oTpakath CHOPMHUPOBAHHOCTH y 00YUAIOIIMXCS] YMEHUH!
UCIIOJIb30BaTh MOHATHS. Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE IBHKEHHE aTOMOB U MOJIEKYJI,
arperatHble COCTOSIHHSI BEIIECTBA, KPUCTAJUIMYECKME WM aMOp(HbIe Tela, HACHILICHHBIA U
HEHACBILIEHHbI Tap, BJIAKHOCTb BO3IyXa, TEMIEpPAaTypa, BHYTPEHHsSI SHEPTUs, TETUIOBOH
IBUTATENb, BJIEMEHTAPHBIA SJEKTPUYECKUN 3apsid, 3JIEKTPHUECKOe TI0Je, NPOBOAHMKH U
IVBJIEKTPUKH, TOCTOSIHHBIHN 3JIEKTPHUUECKUI TOK, MArHUTHOE TIOJIE;
pasnuuaTh SBJIEHUs (TEIJIOBOE PACIIMpPEHHe U CXKaThe, TeIUIonepenayda, TeIIoBOoe PaBHOBECHE,
CMa4yMBaHKe, KANWUIPHBIE SBJICHUS, HCIAPEHNE, KOHACHCALUS, IUIABIEHHE, KPUCTAJUIN3ALUS
(oTBepAeBaHME), KHUINEHUE, TeIUlonepenada (TeIUIONPOBOIHOCTb, KOHBEKLHS, H3JIyueHHe),
SNEKTPU3ALMS TeJ, B3aMMOACWCTBUE 3apsiioB, NEHCTBUS SJEKTPUYECKOrO TOKA, KOPOTKOE
3aMbIKaHHE, B3aMMOJACHCTBHE MArHUTOB, NEHCTBHE MArHUTHOIO IOJII HAa MPOBOAHUK C TOKOM,
3JIEKTPOMArHUTHAST MHIYKLHS) 110 ONMMCAHHUI0 UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHPYIOLINX JAHHOE (PU3NIECKOE SIBJICHHE;
pacrio3HaBaTh NPOSIBICHHE HM3YYCHHBIX (PH3MUYECKUX SIBICHUH B OKPYXKAIOIIEM MHpPE, B TOM
yrcie pU3n4ecKue sIBICHNS B MIPUPOAE: OBEPXHOCTHOE HATSDKEHUE U KAMMJUISIPHBIC SIBICHHS B
NpUpOJe, KPUCTAJUIBI B npupose, uzaydeHne CoJHIa, 3aMep3aHnue BOLOEMOB, MOPCKUE OpU3BI,
o0pa3oBaHue POCHI, TYMaHa, NHes, CHEra, SJIEKTPUUIECKUe SIBIEHHS B aTMOc(hepe, SJIeKTPHIeCcTBO
JKMBBIX OPraHM3MOB, MarHUTHOE MOJjie 3eMIH, Apei] MOI0COB, POJIb MATHUTHOTO TOJNS IS
JKU3HHU Ha 3emiie, MOJISIPHOE CHSIHHE, TIPU 3TOM MEPEBOANTh NMPAKTHYECKYIO 3a/1a4y B yueOHYIO,
BBIJIEJISATh CYIIECTBEHHbIE CBOMCTBA (PU3HAKN) (PU3HUECKHUX SIBJICHUL,
OMHUCBHIBATD M3YYCHHbIC CBOWCTBA TeN W (PU3MUECKHE SIBJICHHS, HCIONb3Ys (PU3UUECKHe
BEJINYHMHBI (TEMIIEPATypa, BHYTPEHHSS SHEPTHs, KOJUYECTBO TEIUIOTHI, yAEIbHAS TEIUIOEMKOCTh
BEI[ECTBA, YHENbHAsl TEIUIOTA IUIABJICHMs, YHAENbHAs TEIUIOTAa MapooOpa3oBaHUs, yAelbHas
TEIUIOTa CrOPaHMSl TOIUIMBA, KO3(P(QULIMEHT IOJNIE3HOr0 [eHCTBHS TEIJIOBOW MAIIHHBI,
OTHOCHUTEJIbHAsI BJIAXKHOCTb BO37yXa, O3JIEKTPUUYECKHH 3apsii, CHla TOKa, 3JEKTPUYECKOe
HalpspKkeHHe, CONPOTHUBJIEHHE NPOBOJHMKA, YIENbHOE CONpPOTHBJIEHHE BellecTsa, pabora u
MOILITHOCTb 3JIEKTPUYECKOTO TOKA), MPH ONHCAHUU TPABHIIBHO TPAKTOBATH (PU3UYECKHI CMBICI
UCTIOJIb3YEMbIX BEJIUMYHH, 0003HAYEHUS U €OUHHIBI (PU3MUECKUX BEIHMYNH, HAXOIUTH (OPMYJIbI,
CBSI3bIBAIOINUE JAHHYIO (U3WYECKYIO BEJIWYMHY C APYTUMH BEJIMYMHAMH, CTPOHUTH Trpaduku
U3yUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEUYHH,;
XapaKkTepU3OBaTh CBOMCTBa TeJ, (PU3MUECKUE SIBJIEHHS U TPOIECCHI, HCIIONb3ysl OCHOBHBIC
NOJIOXKEHUSIT ~ MOJICKYJIIPHO--KHHETHYEeCKOM ~ TEOpUH  CTPOSHHMsS  BEIECTBA,  MPHHLIUI
CyHepro3uuuy nojel (Ha KadeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsina, 3akoH Oma 1
yuacTka Lemny, 3akoH Jlxoyns—JIeHna, 3aKoH COXpaHEeHUs! SHEPTUH, MTPH 3TOM J1aBaTh CJIOBECHYIO
(bOpMyIHPOBKY 3aKOHA U 3aITHCHIBATH €0 MATEMATHYECKOE BBIPAKEHHE,
OOBSICHATh (PU3MUECKHE MPOLECCHl U CBOMCTBA TEN, B TOM YHCIE U B KOHTEKCTE CHTyalWi
NPAaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABIATh NPUINHHO-CIEICTBEHHbIE CBS3H, CTPOUTH
00BbsicHeHHe M3 1—2 JIOTMYECKUX IIaroB ¢ OMOpod Ha 1—2 HM3Y4YEeHHBIX CBOHCTBAa (PU3HUECKHX
SBJICHHH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH,
pewmatb pacuérHble 3ana4ul B 2—3 NEHCTBHS, WCIONB3YS 3aKOHBI M (DOPMYJIBI, CBSI3BIBAIOIINE
¢dusnueckne BeIMYMHBL HA OCHOBE AHAJIM3a YCJIOBHS 3aJaudl 3aINCBIBATH KPAaTKOE YCIIOBHE,



BBIABJISITD HENOCTATOK [AHHBIX JUI pELICHUS 3a1add, BBIOMpPATh 3aKOHbI U (HOPMYJIBI,
HEOOXOnUMBIE JJIsi €€ peIleHHs], NMPOBOAUTH PAcu&Thl U CPABHUBATh IOJYYEHHOE 3HAYCHUE
($u3nIecKoll BETUUNHBI C U3BECTHBIMU JaHHBIMH,

pacrio3HaBaTh NPOONEMBI, KOTOPbIE MOXKHO PEIIUTh NPU TOMOLIN (PU3NYECKUX METOIOB,
UCTIONB3Ysl ONMHCAHUE WCCIEJOBAHUS, BBIIENATh IPOBEPSIEMOE MPENIIONOKEHHE, OLICHUBAThH
NPaBUIBHOCTD MOPSIAKA MPOBEICHUS UCCIEIOBAHMUS, 1E1aTh BBIBO/IBI,

NPOBOAUTH OMBITHI MO HAaOMONEHUIO (PU3MUecKuX SBIEHWH WM (PU3NYECKUX CBOMCTB Tel
(KanwJUIpHBIE SIBJICHUS, 3aBHCHUMOCTb JAaBJIEHHUS BO3AyXa OT ero o0béMa, TeMmepaTypsl,
CKOPOCTH TIpOIlecCa OCTbIBAHMS M HArpeBaHWs NPU H3IYYEHUH OT M[BeTa H3JIydaromei
(morsomaromeii) MOBEPXHOCTH, CKOPOCTh MCMAPEHUs] BOABI OT TEMIIEPATypPbl SKHUIAKOCTH HU
IIomaay €€ MOBEPXHOCTH, 3JIEKTPH3aLUsl Tel U B3aUMOAEHCTBHE 3JIEKTPHUYECKHX 3apsiioB,
B3aUMOJIEHCTBUE TIOCTOSIHHBIX MAarHWTOB, BHU3YyaJHM3alMsl MAarHUTHBIX TMOJEH MOCTOSHHBIX
MarHuTOB, AEHCTBUS MAarHUTHOTO TOJS HAa MPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMArHHTA,
CBOWCTBA  JJIGKTPOABUTATENI  MOCTOSHHOTO  TOKa).  (OPMyJHPOBaThH  MPOBEPsiEMbIe
NPEANONIOKEHUs, COOMpPaTh YCTAHOBKY M3 MPEIOKEHHOTO OOOPYAOBAaHUS, OMUCBHIBATH XOI
omnbITa U GOpPMYyTUPOBATH BHIBOJHI,

BBITTOJIHATH MPSIMbIE U3MEPEHUS TEMITEPATYPhl, OTHOCUTENIbHON BIAKHOCTH BO3/1yXa, CHJIBI TOKA,
HANPSDKEHUS! C HCIOJIb30BAHHWEM AaHAJIOTOBBIX NMPHOOPOB M AATYMKOB (PU3MUECKUX BEJIUYHMH,
CpaBHUBATh PE3YJIbTATHI U3MEPEHUN C yUETOM 3a/1aHHOHN aOCOOTHOM MOTPEIIHOCTY,;

NPOBOAUTH HCCJIEAOBAHUE 3aBHCUMOCTH OOHOH (PU3MUECKON BENHMYMHBI OT JAPYrod ¢
UCTIONb30BAaHUEM TNPSMBIX H3MEPEHHH (3aBHCHMOCTb COINMpPOTHBIEHHS MPOBOJHHKA OT €ro
IUTUHBI, TUIOIIAIH TOTIEPEYHOr0 CEUEHHs] M YACIbHOTO COMPOTUBIICHUS BEIECTBA MPOBOMHUKA,
CHJIBI TOKA, MAYLIEro 4epe3 MPOBOAHUK, OT HANPSDKEHHMs Ha IPOBONHHUKE, HCCIEIOBAaHUE
NOCNIEIOBATENIbHOTO M TApa/UIeIbHOTO  COEAMHEHWH  MPOBOAHUKOB).  IUIAHMPOBATH
UCCIIeIOBaHNE, COOMPATh YCTAHOBKY H BBINOIHATD U3MEPEHUS, CIEAYs MPEAIOKEHHOMY ILUIaHy,
(buKCHUpOBaTh pPE3yNbTAThl MOJYUYEHHOH 3aBHCUMOCTH B BUAE TaOnmuu W rpaduKoB, nenaTh
BBIBO/IBI 110 PE€3yJIbTaTaM UCCIIEIOBAHMS,

NPOBOIAUTH KOCBEHHBbIE M3MEPEHHs (PU3NUECKUX BENIWYHMH (yIebHAS TEIJIOEMKOCTh BELIECTBA,
COINPOTHBJIEHHE TPOBOAHMKA, padOTa M MOIIHOCTh 3JIGKTPHYECKOTO TOKA). ILIAHUPOBATH
U3MEpPEeHUsi, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIENys MPEIJIOKEHHOW UHCTPYKLUH, U
BBIYUCIISITh 3HAUEHHNE BEJTMINHBI,

coOoaTh NpaBuiia TEXHUKHA OE30MAaCHOCTH MPH paboTe ¢ 1abopaTOpHBIM 000OPYIOBAHUEM,
XapaKTepPU30BaTh NPUHIMIIBI JECHCTBUS HM3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMopoil Ha WX omucaHus (B TOM 4YHCIE. CHCTEMa OTOILICHHsS [IOMOB, TMTPOMETp, MapoBast
TypOUHA, aMmepMeTp, BOJBTMETP, CUETUHMK HJICKTPHUECKONW SHEPTHH, 3JIEKTPOOCBETHTEJbHBIE
npuOOpBI, HarpeBaTeNbHBIE 3JEKTPONPHOOPHI (TPUMEPHI), INEKTPUUECKHUE MPEAOXPAHUTEINH,
3JIEKTPOMATHUT, 3JIEKTPOIBUTATENb IIOCTOSHHOIO TOKAa), HCIOJB3ysl 3HAHUA O CBOWMCTBAaX
du3nUecKkux sIBIEHUH 1 HEOOXOaMMBbIe (PU3HUECKUE 3aKOHOMEPHOCTH,

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOHCTBA M W3MEPUTENIbHBbIE MPHOOPBI IO CXeMaM U
CXEMAaTUYHBIM PHCYHKaM (KHIKOCTHBI TEPMOMETP, TEPMOC, TICUXPOMETpP, THUTPOMETP,
IBUTATENb BHYTPEHHETO CTOPAHMs, JIEKTPOCKOI, PEOCTAT), COCTABIISTh CXEMBI HJIEKTPHUECKUX
Lerneil ¢ MOCIeNAOBATENbHBIM U MapaJUIeIbHBIM COSIUHEHNEM 3JIEMEHTOB, Pa3jindasi YCJIOBHBIE
0003HAYEHHS JIEMEHTOB SJIEKTPUIECKUX LICTIeH;

NPUBOIUTE MPUMEPHI (HAXOAUTh MHAOPMALHMIO O MPUMEPax) MPAKTUYECKOTO HCIONBb30BAHUS
¢$u3nUecKux 3HAHUH B TIOBCETHEBHOM KM3HH 1151 OOecTIeueH s 0€30IMacHOCTH MPH 0OpaIueHnH ¢



npubopaMl U TEXHHUUECKUMH YCTPOHCTBAMHU, COXPAHEHUs 3[0POBbS U COONIOACHHS HOPM
SKOJIOTUYECKOTO TMOBEICHUS B OKpYKaroLel cpene;
OCYLIECTBIISITh TMOUCK HH(poOpManmu (U3NYECKOro copepskaHusi B HHTepHeTe, Ha OCHOBE
UMEIOIUXCSA 3HAHMH M MyTEM CPaBHEHMS JIOTIOJHHUTENBHBIX HMCTOYHHKOB  BBIAEINSATH
UH(POPMALINIO, KOTOPAs SIBJISIETCS MPOTUBOPEUNBON MIIM MOKET OBITh HEJOCTOBEPHOM,
UCTONb30BaTh NPU  BBINOJIHEHWH Y4Y€OHBIX 3aJaHUll  HAYYHO--TIOMYJIPHYIO JINTEPaTypy
($u3NUeCKOro COAepKaHMs, CIPaBOYHBIE MaTepHaNbl, pecypcbl ceTH MHTepHeT, BianeThb
npuéMaMi KOHCIIEKTUPOBAHHUs TEKCTa, NpeoOpa3oBaHus WHPOPMALMK W3 OOHOH 3HAKOBOH
CHCTEMBI B IPYTYIO;
co3zaBaTh COOCTBEHHBIE MUCHbMEHHBIE M KPaTKUE YCTHBIE coobuierns, 00o0imas nHOpMAaLHEo
U3 HECKOJIbKMX HCTOYHHKOB (PU3MYECKOTO COMAEPKAHMSA, B TOM YHCIE MyOJIUIHO MPEACTABISTH
pe3yJibTaThl MPOEKTHOM MM HCCIENOBATENbCKON IESTENbHOCTH, TNPH 3TOM TPAMOTHO
UCTIOJIb30BaTh W3yUEHHBIH MOHATUIHBIN anmapar Kypca (pU3UKH, COMPOBOXKIATH BBHICTYILUICHHE
Mpe3eHTalueH;
IPU BBITIOJJHEHUHN Y4YeOHBIX MPOEKTOB M MCCIIENOBAHUH (PU3NYECKUX MPOLECCOB PACIIPEneNiTh
00s13aHHOCTH B TPYIINE B COOTBETCTBHHU C MOCTABJICHHBIMU 33]a4aMH, CJIEANTD 32 BBITOJHEHUEM
IUlAaHA JCHCTBUH M KOPPEKTUPOBATb €ro, aaeKBaTHO OLCHWBATb COOCTBEHHBIH BKJIAA B
IeATeIbHOCTh TPYIINbI, BBICTPAWBATh KOMMYHHMKATHBHOE  B3aUMOJICHCTBHE,  MPOSBIISS
TOTOBHOCTB pa3pemaTb KOHQIUKTHI.

K xonmy obOydeHust B 9 KJjacce npenMeTHbIE pe3yJbTaThl HA 0a30BOM ypOBHE JOJKHBI
oTpakath CHOPMHUPOBAHHOCTH y 00YUAIOIIMXCS] YMEHUH!
UCIIOJIb30BaTh MOHATHUS: CUCTEMa OTCYETA, MAaTEPUANIbHAS TOYKA, TPAEKTOPHSI, OTHOCUTEIBHOCTh
MEXaHUIECKOTO JBIDKEHUS, nedopmarus (ympyrasi, MJIACTUYECKAsT), TpEHue,
LEHTPOCTPEMHUTEIPHOE YCKOPEHUE, HEBECOMOCTb M MEPErpy3KH, LEHTP TSIKECTH, aOCOIIOTHO
TBEPIOE TEJIO, LEHTP TSDKECTH TBEPAOTO TeJla, PABHOBECHE, MEXaHUYECKHE KOJIeOaHUsI U BOJIHBI,
3BYK, UHQPA3BYK U YJIBTPA3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, LKA 3JEKTPOMATHUTHBIX BOJIH,
cBeT, OJIM30PYKOCTh M JANbHO30PKOCTD, CIIEKTPHI HCITyCKAHUS U TOTJIOUIeHHs, anbda-, Oera- u
raMMa-Hu3JIy4eHHs, H30TOMbI, AAEPHAs SHEPIreTHKA,
pa3nmuyath  siBJeHUS (paBHOMEPHOE M  HEPAaBHOMEPHOE TMPSMOJIMHEHHOE JABIIKEHHE,
PaBHOYCKOPEHHOE TMpsIMOJIMHEHHOE JBIDKEHHE, CBOOOMHOE TMaJCHHE Tell, pPaBHOMEpPHOE
IBI)KEHUE T10 OKPYKHOCTH, B3aUMOJEHCTBHE Tell, PEAKTUBHOE IBIKEHHUE, KoyedaTelbHOe
OBIDKEHUE (3aTyxarollle W BBIHYXKACHHBIC KOJEeOaHHs), PE30HAHC, BOJHOBOE [IBHXKCHHUE,
OTpaXEHHE 3BYKa, MNPSIMOJMHEHHOE pPAaCIpOCTPaHEHHE, OTPaKeHHWE U MPEJOMIICHHE CBETa,
NOJIJHOE BHYTPEHHEE OTPAKEHHE CBETAa, Pa3jIOKeHHE OeNoro CBeTa B CHEKTP M CIOXKEHHE
CHEKTPAIbHBIX LIBETOB, IHUCIEPCUSI CBETA, €CTECTBEHHAsl PaJHOAKTHBHOCTb, BO3HHKHOBEHHE
JUHEWYATOr0 CHEeKTpa H3JIyYeHHs) MO OIMHCAHMI0O HX XapaKTEPHbIX CBOHCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PH3HUECKOE SIBJICHUE,
pacrio3HaBaTh MPOSIBICHUE W3YUEHHBIX (U3NYECKUX SIBICHUH B OKpYKarolleM MHupe (B TOM
yrcie (QU3NUecKue sIBJICHUS B MPHUPOJE. NPUIMBBI M OTJIUBBL, ABIDKeHHE I1aHeT CoMHEeYHOH
CHCTEMBI, PEAKTUBHOE JBH)KCHHE >KMBBIX OPTaHHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKUE BOJIHBL, LYHAMH, 3XO, LIBETA TEJ, ONTHYECKHE SIBJICHUS B
npupozne, OWONIOTHYECKOE MAEWCTBHE BHUAMNMOIO, YIbTPapUONETOBOTO W PEHTTEHOBCKOTO
U3JIyUYCHUH, €CTeCTBEHHBIH pPAaTUOAKTUBHBIA (POH, KOCMHUYECKHE JIY4H, PpPaAHOAKTHBHOE
U3JIyU€HHE TPUPOAHBIX MHUHEPAJIOB, NEHCTBHE pPAaIUOAKTUBHBIX H3JIYYEHHWH HA OpraHu3M
YeJIOBEKa), IPU 3TOM NEePEBOIUTH MPAKTHYECKYIO 3a/1a4y B Y4€OHYIO, BBIACISTh CYLIECTBEHHbBIE
cBOMcTBa (MPU3HAKH) (PU3UUECKUX SBIICHH;



OMHUCBHIBATD M3YYCHHBbIE CBOWCTBA TeJd W (PU3MUECKHE SIBICHHS, HCIONb3ys (pu3nueckue
BEJINYHMHBI (CPEIHSAS U MCHOBEHHAsI CKOPOCTh TeJla PU HEPABHOMEPHOM JIBIKEHHH, YCKOPEHHUE,
nepeMelleHe, MyTh, YIJOBas CKOPOCTb, CHJIa TPEHHUs, CHJIa YIPYrOCTH, CHUJIa TSDKECTH,
yCKOpeHHe CBOOOMHOTO MA[eHHs, BEC TeJa, UMITYJIbC TeNa, MMITYJIbC CHIIBL, MEXaHHYeCKas
paboTa W MOLIHOCTb, MOTEHIHAJIbHAsI 3HEPTUs TeJa, MOTHSITOrO Haj IMOBEPXHOCTBIO 3E€MIIH,
MOTEHLMAIbHAsI DHEPIrUsl CXKATOM MPY>KUHBL, KUHETHYeCKas OSHEprus, IMOJIHAs MeXaHUdecKas
SHEPrusl, MEepPHON M YacToTa KojeOaHWii, AJMHA BOJHBI, I'POMKOCTH 3BYKa M BBICOTA TOHA,
CKOPOCTh CBE€Ta, IMOKAa3aTeNb NPEJOMIIEHHS CPEAbl), NMPH ONHUCAHUU TPABHIBHO TPAKTOBATH
(bu3nUecKuil CMBICI UCTIOIB3YEMBIX BEJIMYMH, OOO3HAYEHUS U €AUHUIIBl (PU3NIECKUX BEJUYMH,
HAXOIUTh (POPMYJIBL, CBSI3BIBAIOLINE NAHHYIO (PU3MUYECKYIO BEIHUHUHY C OPYTHMHU BEITHYHHAMH,
CTPOUTH TPa KN U3YUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIHYUH;

XapaKkTepU3OBaTh CBOWCTBA TeJ, (U3NYECKHE SBICHUS M MPOLECCHI, HCIONB3ysd 3aKOH
COXPaHEHHUsl YHEPTUH, 3aKOH BCEMHPHOIO TATNOTE€HUs, MPUHLMII CYNEPHO3ULUN CUJI, TIPUHLUI
oTHocuTenpHOCTH ['anunes;, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMs] HMIIYJbCA, 3aKOHBI
OTpa)keHUs U MPEJIOMJIEHUS] CBETA, 3aKOHbI COXPaHEHHUs 3apsiI0BOIO M MacCOBOIO 4HCEN MpHU
SIEPHBIX PEaKLUsX, IPU 3TOM J1aBaTh CJIOBECHYIO (POpPMYyJNHMPOBKY 3aKOHA W 3aIHCHIBATH €rO
MaTeMaTH4YeCKOe BBIPAKEHUE;

OOBSICHATh (PU3MUECKHE MPOLECCHl U CBOMCTBA TEN, B TOM YHCIE U B KOHTEKCTE€ CHTyalUi
MIPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BbIABJIATH MPUUYUHHO--CJIEACTBEHHbIE CBSI3H, CTPOUTH
00BsICHEeHHE M3 2—3 JIOTMYECKUX IIaroB ¢ OMOpPON Ha 2—3 HM3YYEHHBIX CBOHCTBAa (PU3HUECKHX
SABJICHHUH, (PU3NUECKUX 3aKOHOB MJTH 3aKOHOMEPHOCTEH;

pewmarb pacuéTHbIC 3a1a4M (OMHUPAOIIHNECS HA CUCTEMY U3 2—3 YpaBHEHMI), UCIIONb3Ys 3aKOHBI
u (Qopmynel, CBsI3bIBatOINME (PH3MUECKHE BEJUYMHBL Ha OCHOBE aHajM3a YCJIOBUS 3a7adu
3aIHUCBHIBATh KPATKOE YCJOBUE, BBISIBISATH HEAOCTAIOIINE WM M30BITOYHbIE NaHHBIC, BHIOMPATH
3aKOHbI W (OPMyJBI, HEOOXOAMMBbIE MJISi PELICHUs, NPOBOAHWTH PAcuy€éThl M OLCHUBATH
PEaTMCTUYHOCTD MOJYYEHHOTO 3HaYeHHs (PU3NIECKOI BETHUNHE,

pacrio3HaBaTh NPOONEMBI, KOTOPbIE MOXKHO PEIIUTh NPU TOMOLIN (PU3NYECKUX METOIOB,
UCIIONIb3Ysl OMNMCAHME MCCIEAOBaHUsA, BBIAENATH MPOBEpsieMOe MPEeAnojokeHue, OLEeHUBATh
MIPaBUJIBHOCTb TMOPsAJKAa IPOBEIAEHUS] HCCIENOBaHUs, [e€JaTh BbIBOJbL, HHTEPNPETHPOBATH
pe3yibTaThl HAOIIOIEHUH U OTIBITOB,

NPOBOAUTH OMBITHI MO HAOMIOACHUIO (PU3MUECKUX SBICHUH WM (PU3NYECKUX CBOMCTB Teu
(u3y4yeHue BTOpOro 3akoHa HBIOTOHA, 3aKOHAa COXPAaHEHUs] SHEPTUH, 3aBHCHUMOCTb MEPUOIA
kosieOaHUH PYKMHHOTO MAsITHIKA OT MacChl IPy3a U JKECTKOCTH MPY>KUHBI M HE3aBUCUMOCTD OT
aAMILTUTYIbI MAJBIX KOJIeOaHMH, MPSAMOIMHEHHOE PacpOCTPaHEHHE CBETA, pa3jiokeHue Oenoro
CBETa B CIIEKTP, U3yUYE€HHE CBOHCTB M300pa’k€HUS B IUIOCKOM 3epKajie U CBOWCTB M300pakeHUs
npeaMera B cobuparoieii JIuH3e, HaOM0JeHHEe CIUIOIIHBIX 1 IMHEWYAThIX CIIEKTPOB U3ITYyYeHHUs):
CaMOCTOSITENTbHO COOMpaTh YCTAHOBKY M3 U30BITOYHOrO Habopa 00OpPYAOBaHUS, ONUCKHIBATH XOI
OTIBITA U €TO Pe3yJIbTaThl, POPMYITUPOBATH BBIBOBL,

NPOBOAUTHh NPU HEOOXOOMMOCTH CEPUI0 MPSMBIX HM3MEPEHMH, ONpenessisi CpeaHee 3HA4YeHUe
u3MepsieMoll BeUYuHBI ((POKYCHOE pacCcTosiHue coOmparomeil JuH3bI), 0OOCHOBBIBATH BBHIOOP
criocoba n3MepeHus (M3MepUTETHHOTO Mproopa),

NPOBOJAUTH HCCIIEOBAHUE 3aBUCUMOCTEH (DU3MUYECKMX BEJIWYHH C HCIOJIb30BAHHEM MPSIMBIX
U3MepeHuil (3aBUCUMOCTb MyTH OT BPEMEHHU NPU PABHOYCKOPEHHOM JIBIXKEHHU 0€3 HadabHON
CKOPOCTH, MepHroaa KoineOaHui MaTeMaTHIECKOTO MassTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yTIJIa
OTpPa’KeHHsI CBETa OT yIjla MAaJEHUS W yIJla NPEJOMJIEHUs OT yIjla MajeHHs). TUIAHUPOBATb
UCCIIEIOBAHNE, CAMOCTOSITEIIBHO COOMPATh YCTAHOBKY, (PUKCHPOBATH PE3yJIbTATHI MOJNyYEHHON



3aBHCUMOCTH (DM3MUECKMX BENWYMH B BHUAe TaOMMI W TpaduKoB, JeNaTb BBIBOABI IO
pe3yJIbTaTaM HUCCIIeIOBAHNUS,

NPOBOAUTH KOCBEHHBIE M3MEPEHUs (PU3NUECKUX BEJIUYHMH (CPEHSS CKOPOCTh U YCKOPEHHUE Tena
IPU PABHOYCKOPEHHOM MABIDKEHUH, YCKOPEHHE CBOOOIHOTrO MaACHUs, JKECTKOCTh MPYKUHBI,
K03 (pULIMEHT TPEeHHUs] CKONBXKEHMs, MEXaHW4ecKas padoTa W MOIMHOCTb, YacTOTa M TEPHOL
KoJeOaHUH MaTeMaTHYECKOr0 M TPY)KHHHOTO MAasTHUKOB, ONTHYECKas CHjia CoOHparoiien
JVH3BI, PAJUOAKTUBHBIA (OH): IJTAHUPOBATh H3MEPEHHUs, COOMPATh SKCIEPUMEHTAIBHYIO
YCTAHOBKY U BBIMOJIHATH U3MEPEHHUSI, CIEAYs MPEIIOKEHHOW HHCTPYKIIUHY, BEIYHCIISITh 3HAUCHHE
BEJINYMHBI M aHAJIU3MPOBATH TMOJYYECHHBbIE PE3YJbTAThI C YUYETOM 3aJaHHON IMOTrPEIHOCTH
U3MEPEHN,

co0oaTh MpaBmUiia TEXHUKHA OE€30MaCHOCTH MpU paboTe ¢ 1abopaTopHbIM 000PYIOBAHUEM,
pa3nu4aTh OCHOBHBbIC TNPU3HAKKM M3YyUEHHBIX (U3NYECKHX MOJENeH: MaTepuasibHas TOUKa,
abCOIOTHO TBEPIOE TENIO, TOUECHYHBIH HCTOYHHUK CBETA, JIy4, TOHKAs JIMH3A, TUTAHETapHAasi MOEIb
aToMa, HYKJIOHHAsl MOZIEJIb aTOMHOTO SI/Ipa;

XapaKTepPU30BaTh NPUHIMIIBI JECHCTBUS HM3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMopol Ha WX omHucaHusl (B TOM YHCIE. CIUIOMETpP, NATYUKH TIOJIOKEHUS, PACCTOSHHUS U
YCKOPEHHUS, pPAaKeTa, 35XOJIOT, OYKH, IEePUCKOI, (OToammapar, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKOI, JO3UMETp, KaMepa BHibCOHA), MCHONB3ys 3HAHHUS O CBOHCTBAX (PU3MYECKHUX
SABJICHUH U HEOOXOaMBble (PU3MUECKHE 3aKOHOMEPHOCTH,

UCTIONb30BaTh CXE€Mbl W CXEMaTHYHbIE PHCYHKH H3YYEHHBIX TEXHHYECKUX YCTPOWCTB,
U3MEPUTENbHBIX NPUOOPOB W TEXHOJOTHYECKHUX TPOLECCOB TPH PEIIeHUH y4eOHO--
NPAKTUYECKUX 337a4, ONTHYECKUE CXEMBI ISl TOCTPOEHUs N300pakeHUH B TUIOCKOM 3epKajie U
coOuparotieli JIH3E,

NPUBOIUTE MPUMEPHI (HAXOAUTh MHAOPMALHMIO O MPUMEPax) MPAKTUYECKOTO HCIONBb30BAHUS
¢$u3nUecKux 3HAHUH B TIOBCETHEBHOM KHM3HH 1151 oOecTieueHrst 0€30MacHOCTH MPH 0OpaIueHnu ¢
npubopaMi M TEXHUYECKHUMH YCTPOHCTBaMHU, COXPAHEHUs 3[0POBbS U COONIONEHHS HOPM
9KOJIOTHYECKOTO MOBEIEHNUS B OKPYXKAIOLIeH cpene;

OCYLIECTBIISITh MOUCK MH(pOpManuu (U3NIeCKOro conepkanus B MHTEpHETE, CAMOCTOATEIBHO
(bopMyIHpysl MOUCKOBBIM 3ampOC, HAXOAWTh MYyTH OINpPENeNIeHUs IOCTOBEPHOCTH IOJNyYEHHOH
UH(pOPMALIMU Ha OCHOBE UMEFOIINXCSI 3HAHUH U JONOJHUTEIBHBIX HCTOUHUKOB,

UCTONb30BaTh NPU  BBIIOJIHEHWH Y4Y€OHBIX 3aJaHUll HAYYHO--TIONYJIPHYIO JIUTEPaTypy
($u3NUeCKOro COMepKaHMs, CIPaBOYHBIE MAaTepHaNbl, pecypchl ceTh MHTepHeT, BianeThb
npuéMaMi KOHCIIEKTUPOBAHHUs TEKCTa, NpeoOpa3oBaHus WHPOPMALMK W3 OOHOH 3HAKOBOH
CHCTEMBI B IPYTYIO;

co3zmaBaTh COOCTBEHHBIE NHCbMEHHBIE M YCTHBIE COOOINEHUS Ha OCHOBE HWH(pOpMaLUU U3
HECKOJIbKUX HCTOYHHMKOB (DPU3MYECKOTO COMEPKaHMsA, MyONIMYHO MPENCTaBISATh PE3YJIbTaThl
NPOEKTHOH WM HCCIENOBATENbCKONH NESTENbHOCTH, IPH 3TOM TPAMOTHO HCIONb30BaTh
U3yUYeHHBII NOHATUIHBIA anmapar u3y4aeMoro pasaena (U3MKH U COMPOBOXKIATH BBICTYIUICHHE
npe3eHTaImed ¢ yuéToM 0COOEHHOCTEH ay IUTOPUN CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoaunuyecTBo yacos DJIeKTPOHHbBIE
Ne HanmeHoBaHMe pa3fe/ioB H TeM (uudposbie)
Konrpoabubie | IIpakTnueckne
n/m NMPOrpamMmblI Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypchbl
Pazgen 1. ®usuka u eé posb B NO3HAHUHU OKPYRAKIIET0 MHUPa
bubmuorexa IHOK
1.1 ®du3uka - Hayka o one 2
H3HIKa - HayKa o npHpon httos://m.edsoo.ru/7f416194
Bbubnuoreka [IOK
1.2 ®usnyeckue Be 2 1
VISHHCCIHE BETIHHHbL https://m.edsoo.ru/7f416194
bubnuoreka [IOK
13 EcrecTtBeHHOHA i METOJ MO3HA 2 1
TECTBCHHOHAYHHBIM METOM HOSHAHHA https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pazgen 2. IlepBoHauaibHbIE CBEAEHHUS 0 CTPOCHUH BelleCTBA
bubnuoreka [IOK
2.1 Crtpoenue BemiecTa 1
TPOCHHE BEHCCTS https://m.edsoo.1u/7f416194
9 JIBr>KeHME 1 B3aUMOJEMCTBUE YaCTHII 5 | bubmuoreka [IOK
' BEIECTBA https://m.edsoo.ru/7f416194
bubnuoreka [IOK
23 ArperatHble COCTO eIIeCTBa 2
TperatHe! TORHHA BEMECTS https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:KeHHe U B3aUMOJAeHCTBHE TeJ
bubnuoreka [IOK
3.1 Mexanuveckoe €HUE 3
HAHHHCCROS ABIDREH httos://m.edsoo.ru/7f416194
32 Hnepuus, macca, mIOTHOCTb 4 1 bubnuoreka [IOK



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

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

bubnuoreka [IOK

33 Cuna. B 14 2
A BB Ciit httos://m.edsoo.1u/7f416194
Hroro no pazneny 21
Pazaen 4. laBieHne TBEPABIX TeJ, JKHAKOCTEH U ra3oB
41 Hasnenue. [lepenaua naBiaeHus: TBEPABIMU 3 bubnuoreka [IOK
' TeJIaMHM, )KUAKOCTSIMHU U razaMu https://m.edsoo.ru/7f416194
bubmuorexa IHOK
42 5
Hlasnetine JKuAKOCTH https://m.edsoo.1u/7f416194
bubnmuorexa IIOK
43 A 6
T™MOC(epHOE TaBIICHHE https://m.edsoo.ru/7f416194
44 JlelicTBUE KUIKOCTH U ra3a Ha NOrpyKEHHOE 7 3 bubmmorexa LIOK
' B HUX TEJIO https://m.edsoo.1u/7f416194
Hroro no pazneny 21
Pa3gen S. PaGoTa u MomHOCTB. JHeprus
bubmuorexa IHOK
5.1 Pab 3 1
aboTa H MOLIHOCTD https://m.edsoo.1u/7f416194
bubmuoreka IOK
52 IT 5 1
POCTHIE MEXAHMIMBL https://m.edsoo.1u/7f416194
53 MexaHnueckasi SHeprus 4 1 budmorexa [IOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
Pe3epBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KUIACC

KonunyecTBo uacos DJIeKTPOHHbBIE
HaunmeHoBaHue pa3iesioB U TeM uu(pposbie
Ne n/m P Konrpoabubie | IIpakTnueckne (wubp )
NPOrpamMmsl Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI
pecypcsl
Pazgen 1. TensioBbie siBjieHUst
. bubmmorexa LIOK
1.1 7
CTpoetue i cpoficTsa seilecTsa https://m.edsoo.ru/7f4181ce
bubmuorexa IOK
1.2 T 21 1 5
CTIIOBRIC TIPOLECCH! https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. JnexkTpuyecKHe H MATHUTHBIE SIBJICHUSI
21 DNEeKTpUUECKHE 3apsiAbl. 3apsIKCHHBIE TEa 7 | bubmmorexa LIOK
' Y UX B3aUMOJEHCTBUE https://m.edsoo.ru/7f4181ce
. bubmmorexa LIOK
22 I1 7 20 1 7
OCTOSIHHBIN 3JIEKTPUUECKUN TOK https://m odsoo. /76418 Lo
23 MaraurHble SIBJIECHUS 6 1 1.5 bubmorera LIOK
https://m.edsoo.ru/7f4181ce
bubnuoreka [IOK
2.4 2 4
FICKTPOMATHHTHAA HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

9 KUIACC

KoanuectBo uacos DIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB H TeM
Ne n/m Konrponbubie | Ipaktnueckne | (uupposbie)
NMPOrpaMMsbl Bcero
padoTnl padoTbl o0pa3oBaTe/bHbIE
pecypchbl
Pazgen 1. Mexannueckue siBJeHUs
11 MexaHUYECKOe ABUKEHHE U CIIOCOOBI €ro 10 | bubnuoreka [IOK
' OMUCaHUusd https://m.edsoo.ru/7f41a4a6
bubmuorexa IIOK
1.2 BzaumopeiicTeue Ten 20 1 3
A https://m.edsoo.ru/7f41a4a6
1.3 3aKOHbI COXpaHEHUs 10 3 budmorexa [TOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexanuueckue KoJjie0AHUS H BOJIHBI
2.1 Mexannueckne kojaedaHus 7 3 bubmorexa [IOK
https://m.edsoo.ru/7f41a4a6
22 MexaHuueckue BOJHbL. 3BYK 8 1 3 budmmorexa [TOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3gen 3. DnekTpoMarHuTHoOE MoJie U 3JIeKTPOMATHUTHbBIE BOJIHBI
31 DJNEKTPOMArHUTHOE TOJIE U 6 5 bubnuoreka [IOK
' SJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe sIBJICHUA
b K
4.1 3aKOHBI paCIPOCTPAHEHUSI CBETA 6 2 nommorexa O

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



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

bubnuoreka [IOK

42 J 6 3
WH3bI 1 ONTHYECKHUE MPHOOPHI https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
43 P 3 2
a3JIoKeHue 0eJIoro CBeTa B CIIEKTP httos://m edsoo. /764 ladat
Hroro no pazneny 15
Pa3nen S. KBanToBble siBjieHUs
bubnuoreka [IOK
5.1 41 4 1
CIyCKaHUE U TIOTJIONIEHHE CBETa AaTOMOM httos://m edsoo /764 ladat
bubnuoreka [IOK
52 6 1
CTpoerne aToMHOrO 51pa https://m.edsoo.ru/7f41a4a6
Bbubnuoreka [IOK
53 a 7 1
J€PHBIE peaKLUU https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3gen 6. [loBTOpuTE1bHO-0000 A0 IMI MOAYJIb
6.1 IToBTOpenue u 06001eHNE coaep KaHUs 9 5 bubmmorexa LIOK
' Kypca pusuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOITPAMME 102 27



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

HOYPOYHOE IIVTAHUPOBAHUE 7 KJIACC

KoauuecTBo uacos DJIeKTPOHHbIE
Ne Harta
Tema ypoka Konrpoabnbie | IpakTuueckue uudpossbie
n/n Bcero H3y4YeHHs
padoThI padoThI o0pa3oBaTejibHbIE
pecypcsl

Paszpen 1. ®usuka u e€ poJib B NO3HAHHH

OKPY-KAKIIEro MUpa

| ®dusnka — Hayka o npupone. ABieHus | 04.09 25 Bbubnmuoreka [JOK
MIPUPOIBI o https://m.edsoo.ru/7f416194

bubmuorexa IHOK

2 | OPuU3NYECKUE SIBICHUS 1 06.09.25 | https//m.edsoo.ru/7f416194

bubnmuorexa IHOK

3 DuU3NUECKUE BEIMUMHBI U UX U3MEPEHHE 1 11.09.25 | hitps://m.cdsoo.ru/7f416194
VYpok-uccienosanue "HM3mepenne bubmmorexa LIOK

4 | TeMnepaTypsl MPHU MOMOIIH KUIKOCTHOTO 1 1 13.09.25 | https://m.edsoo.ru/7f416194
TEPMOMETpPA U JATYUKA TEMITEPATypPhl”

5 Mertoasl Hay4uHOTro Mo3HaHus1. Onucanue | 18.09 25 Bbubnuoreka [IOK
(U3NUECKUX SIBJICHUI C TIOMOIIBIO MOZENeH o https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "lIpoBepka runoTess:

NaJbHOCTD MOJIETA APUKA, MYLIEHHOTO bubmmorexa LIOK

6 1 1 20.09.25 ,
TOPU3OHTAJILHO, TeM OoJbIe, YeM OoJbine https://m.edsoo.ru/ff09f72a
BBICOTA MycCKa"

Pazgen 2. IlepBoHavaibHbIe CBEACHUSA O

CTPOEHHH BELIEeCTBA

Crtpoenue BemecTBa. OMbITHI, 6 OK
7 IOKA3BbIBAIOIINE TUCKPETHOE CTPOCHUE 1 25.09.25 | 1 auorexa 11

BCIICCTBA

https://m.edsoo.ru/ff09%fe0a



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

Bbubnuoreka [IOK

8 JIBM>keHUE YaCTHIl BEIEeCTBA 27.09.25 hitps:/m edsoo r/f0a013c
Ypoxk-uccienopanue «OmbITHI IO
9 HaOMIOAEHHIO TEMJIOBOTO PACIITUPEHMS 02.10.25 bubmorexa [TOK
https://m.edsoo.ru/ff0a013e
ra3oBy
Bbubnmuoreka [IOK
10 | ArperaTHbie COCTOSTHUS BEIIECTBA 04.10.25 https://m.c dsocI)_.[ru 176416194
OcobeHHOCTH arperaTHbIX COCTOSIHUHN
T O06o00meHue no pazaeny 09.10.25 Bbubnmuoreka [IOK
«IlepBoHayvaIbHBIE CBEAEHUS O CTPOCHUU https://m.edsoo.ru/ff0a0378
BELLECTBAY
Pazaen 3. /IBuskeHHe U B3aUMoOJeiicTBUE
TeJ
12 Mexanunueckoe ABUKeHHe. PaBHOMepHOE U 11.10.25 Bbubnmuoreka [IOK
HEPABHOMEPHOE NBUKECHHUE https://m.edsoo.ru/ff0a05¢c6
Bbubnmuoreka [JOK
13 | Cxopoctb. Enunauiel ckopocTu 16.10.25 https://m.c dsocI)_.[ru/fanO79c
Bbubnmuoreka [IOK
14 | Pacuer nyTu U BpEMEHU JIBHXKCHUS 18.10.25 https//m o dsocI)_.[ru/fanan4
Bbubmuoreka [IOK
15 | Muepuus. Macca — mepa HHEPTHOCTH TeJ 23.10.25 https://m o dsocI)_.[ru/fanOclo
16 IInotHOCTH BemecTBa. Pacuer Maccol u 251025 Bbubnuoreka [IOK
o0beMa Tesia Mo ero MIOTHOCTH https://m.edsoo.ru/ff0al0fee
17 Ha6opaTopHas.1. pabota «Onpenenexnue 06.11.25
MJIOTHOCTHU TBEPAOTO TEJIA)
18 Pemenne 3agau nmo teme "[lnoTHOCTH 08.11.25 bubnmnoreka L[OK
BelecTna” https://m.edsoo.ru/ff0al25¢
19 | Cuna kak XapakTepUCTHUKA B3aUMOAECHCTBUS 13.11.25



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

ten. Cuna ynpyroctu. 3akoH ['yka

JlaboparopHas padora «M3yuenue

20 | 3aBHCUMOCTH pacTsokeHus (medopmarium) 15.11.25
MPY>KUHBI OT MPHIIOKEHHOHN CHUITBI»
Bbubnuoreka [IOK
21 | A . 20.11.25
BieHUe TsiroTenust. Cua TsoKecTr hitos://m.cdsoo ru/ff0al 778
CBs13b MeXy CUJION TSXKECTH U Maccoi
22 | rena. Bec Tena. Pemenne 3anad no reme 22.11.25 buGmorexa [TOK
e o 8 o https://m.edsoo.ru/ff0al778
Cuna TsbxecTu
3 Cuna TSKeCTH Ha APYTHX IUIAaHETax. 271125 bubmmorexa LIOK
Du3nUecKue XapakKTePUCTUKH TUTAHET. o https://m.edsoo.ru/ff0al502
bubnmuorexa IOK
24 | Usmepenue cun. luHamomeTp 29.11.25 https://m.edsoo.ru/ff0al 8cc
bubmuorexa IHOK
25 | B .H 04.12.25
ee Teia. HeBecoMoTTh https://m.edsoo.ru/ff0al778
CrnoxkeHue NByX CHJI, HAIPABJIEHHBIX 110 bubmmoreka LIOK
26 . o . 06.12.25 ,
OofHOH npsiMoi. PaBHOAEHCTBYOLIAS CUJT https://m.edsoo.ru/ff0ala70
27 'I'DGLHGHI/IG :;;az[aq 0 TEME " 111225
PaBHO#elCTBYIOIIAs CUIT
)8 Cuna TpeHus u e€ BuAbl. TpeHue B mpupoae 131225 Bbubnmuoreka [JOK
1 TeXHUKE o https://m.edsoo.ru/ff0alb9¢
JlaboparopHas padora «M3yuenue
29 3aBUCUMOCTH CHJIbI TPEHUSI CKOJIbKEHHS OT 18.12.25 bubmmoreka LIOK
CHUJIBI JABJICHUS U XapaKTepa o https://m.edsoo.ru/ff0alcc8
COMPUKACAOIIUXCST TOBEPXHOCTEN)
30 PemeHI/Iev 3a51a4d Ha (vmpeneneHI/Ie 20.12.25
PaBHOACHCTBYIOLIEH CHIIbI
31 | Pemenue 3anau o temam: «Bec Tenay, 25.12.25 | bubnuoreka IJOK



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

«'paduueckoe n300pakeHNE CHUID»,
«Cunby, «PaBHOIEHCTBYIOIAS] CHIT»

https://m.edsoo.ru/ff0alde0

KontponpHas pabora no Temam:
«MexaHu4eckoe ABHxKeHHe», «Macca,

32 IUIOTHOCTBY, «Bec Tenay, «I'padpuueckoe 27.12.25

uszobpaxkenue cuim», « CHITbD

Paznen 4. /laBaeHne TBEpAbIX TeJ,

JKHAKOCTEl U razos
3 Hasnenne. CriocoObl yMEHbLICHHUS U 10.01.25 bubnuorexa [IOK

YBEJIWYCHUSA aBJICHUSA https://m.edsoo.ru/ff0a20a6
34 JaBneHue ra3a. 3aBUCUMOCTb TaBJICHHSI 15.01.26 bubmmorexa LIOK

ra3a ot 00béma, TeMrepaTypbl https://m.edsoo.ru/ff0a2576
35 [lepenaua naBneHust TBEPABIMU TEJIAMH, 17.01.26 Bbubnmuoreka [JOK

KUIKOCTSIMH | Ta3zaMu. 3akoH [lackast https://m.edsoo.ru/ff0a26b0
36 JlaBieHue B )KUAKOCTH U ra3e, BbI3BAHHOE 22.01.26 bubmmorexa LIOK

JIENICTBUEM CHUJIbI TSDKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau nmo reme «JlaBineHue B 2501.26 bubmuorexa IOK

JKUIKOCTH U Traze. 3akoH [Tackams» https://m.edsoo.ru/ff0a2826
38 | Coobmatroruecs: cocyabl 29.01.26 ngg;;f:;;grou};foazgm
39 | T'uppasmmueckuii pecc 31.01.26 E;fg;‘g:;;gzﬁm3 36
40 Manomerpsl. ITopiiHeBOH KUAKOCTHBIN 05.02.26 bubnmnorexa L[OK

HacoC https://m.edsoo.ru/ff0a3136
A1 ATmochepa 3eMin 1 IPUIHUHBI €€ 07.02.26 bubnmnorexa L[OK

CYLIECTBOBAHUA https://m.edsoo.ru/ff0a2bsSa
42 | Bec Bo3nyxa. ATmMoc(hepHOe naBieHHe 12.02.26 bubmorexa [IOK

https://m.edsoo.ru/ff0a2bsa



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

43 Hsmepenne aTMochepHOro JaBJICHHUSI. 14.02.26 Bbubnmuoreka [JOK
OmnbiT Toppuuesnu o https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTb aTMOC(HEPHOTO ABJICHUS OT 19.02.26 Bbubnmuoreka [JOK
BBICOTBI HaJl YPOBHEM MOpsI o https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepoun. AtmocdepHoe 210296 Bbubnuoreka [IOK
JaBJIEHUE Ha Pa3JIUYHBIX BBICOTAX o https://m.edsoo.ru/ff0a2fc4
46 Pemenue fanaq o Teme " AtmochepHoe 26.02.26
JaBJICHUE
JlelicTBUE JKUAKOCTH U ra3a Ha
47 | mOrpyXeHHOE B HUX TEJI0. ApXUMEA0Ba 28.02.26 bubmorexa [TOK
Py AP s o https://m.edsoo.ru/ff0a3276
cuia
JlaboparopHas padora «Onpeneserue
48 BbITaJII)KI/IBZ}o epﬁ CHJIBI eI?II)CTB oLIed Ha 05.03.26 bubmorexa [TOK
- de IOt o https://m.edsoo.ru/ff0a33fc
TEJIO, IOTPYKEHHOE B JKHIKOCTH»
JlaboparopHas padora 1o Teme
49 «HccnenoBanue 3aBUCUMOCTH BeCa TeJia B 070326 bubmmoreka LIOK
BO/Ie OT 00BEMA MOTPYKEHHOU B KUAKOCTD o https://m.edsoo.ru/ff0a3514
YaCcTH TeJIa»
bubmuorexa IHOK
50 | II 12.03.26
flaparue Tex https://m.edsoo.ru/ff0a3a96
JlaboparopHas padora "KoHcTpynposaHue
51 | apeoMerpa WM KOHCTPYUPOBAHUE JIOAKH U 14.03.26
omnpeneseHue e€ rpy30noabEMHOCTH"
Pemenue 3anau o temam: «I1naBanue BuG 110K
uOIMoTeKa
52 .B 19.03.26
CYIIOB osnyxonnaBaHHve», «/laBnenue hitps://m cdsoo. ru/f0a3654
TBEPABIX TEJI, JKUAKOCTEH U Ta30B»
53 KonrponrHas padorta no teme «laBieHue 210326

TBEPABIX TECII, )KPII[KOCTGP'I U ra3oB»



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

Pa3gen S. PaGoTa u MOIHOCTB. JHeprus

Bbubnuoreka [IOK
54 |M 02.04.26
exanuieckas pacota https://m.edsoo.ru/ff0a3f82
Bbubnuoreka [IOK
55 |M .E 04.04.26
OUIHOCTD. BAMHILPT MOWHOCTH https://m.edsoo.ru/ff0a3f82

56 VpOK-I/IccneELOBaHI/Ie "PflCLIéT MOH_IHOCTI/I," | 09.04.26
Pa3BUBAEMOI IIPH MOABEME TIO JIECTHULIS

57 IIpocTeie MexaHu3Mbl. Peryar. PaBHOBECHE 11.04.26
CHUJI Ha pblUare
Prryaru B TexHUKE, OBITY U IPUPOJIE.

bubmuorexa IIOK

58 Ha6opaT0pHa$[ pabota «Vccnenopanue 0.5 16.04.26 hitps://m.cdsoo ru/f0ad78e
YCJIOBUI PaBHOBECHS pblyara»

59 Peimenue 3a7a4 mo Teme «Y CIOBUSA 18.04.26 bubmuorexa IHOK
PaBHOBECHUS pbIuaray o https://m.edsoo.ru/ff0a48a6
Koahduument nonesHoro nencTaus

60 | mexanusma. JlabopaTopHas pabora 0.5 23.04.26
«H3mepenune KIIJ1 HaKIOHHON MIOCKOCTU»

61 Perenre 3ama4 o teme "Pabora, 26.04.26 Bbubnuoreka [IOK
MortHoCTb, KIT/1" https://m.edsoo.ru/ff0adc48

2 Mexannueckas sHeprus. Kunernueckas u 30.04.26 bubnuorexa LIOK
MOTEHIHATbHAS SHEPTHUS o https://m.edsoo.ru/ff0ad262

. bubmmorexa LIOK
63 |3 07.05.26
AKOH COXPAHEHUSI MEXaHUUECKON SHEPTHUH hitos://m edsoo ru/f0ad360
YPOK-3KCIIEPUMEHT 1O TEME
"JKcrepuMeHTaIbHOE OIpeeieHNe
64 | I3MEHEHUs] KHHETUYECKOU U 1 14.05.26

HOTeHLIHaJIbHOfI 3Hepr1/11/1 HpI/I CKaTbIBAHHUHU
Tesa M0 HAKJIOHHON TIOCKOCTH"



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

KontponbHas padora no Teme «Pabora u

65 1 16.05.26
MOIIIHOCTb. DHEPTUS»
66 PesepsHslii ypok. PaGora ¢ Tekcramu no | 21.05.26 bubmmnorexa LJOK
TeMe "MexaHU4ecKkoe BIKeHue" o https://m.edsoo.ru/ff0adec6
Pe3epBHbiii ypok. PaboTa ¢ TekcTamu mo
67 | Teme "JlaBneHue TBEPABIX T, JKUAKOCTEH 1 23.05.26 bubmiorexa [IOK
N PA e o https://m.edsoo.ru/ff0adffe
U Ta30B
68 PesepBHblit ypok. Pabota ¢ Tekctamu mo | 25.05.26
teme "Pabora. MomHocTs. JHeprus”
OBHIEE KOJIMYECTBO YACOB I10 68 12

ITPOTPAMME



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

HOYPOYHOE IIVTAHUPOBAHMUE 8 KJIACC

KoanuecTBo yacos DJIeKTPOHHbBIE
Ne Hara
Tema ypoka Kontpoabhbie | [lpakTuueckue uudpossbie
n/n Bcero H3YYeHUS
paboThI paboThI o0pa3oBaTebHBIE
pecypchbl
Pazgen 1. TensioBbie siBjieHUst
OCHOBHBIE TIOJIOKEHHS] MOJIEKYJISTPHO-
1 KUHETUYECKON TEOPUU U UX OTIBITHBIE 1 04.09.25 budmorexa [IOK
P o https://m.edsoo.ru/ff0a5266
MONTBEPKACHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJ 1 06.09.25
3 Mopnenu TBEPIOTO, KUAKOTO U ra3000pasHOro | 11,0925 bubnuoreka [IOK
COCTOSIHUH BEIeCTBa o https://m.edsoo.ru/ff0a340¢
OObsiCHeHUE CBOWMCTB TBEPIOTO, JKUIKOTO U
a3000pa3HOro COCTOSIHUHN BEILEC
4 T p }\I' r TOSTHUH BEIIl TBaHai)CHOBe | 13.09.25
MOJIOKEHUH MOJIEKYJIIPHO-KHHETUIECKOM
TEOpUU
bubmuorexa IIOK
5 Kpucra €CKHE U aMO e Tena 1 18.09.25
PHCTAIIHHECKUE 1 aMOpOHBIE e https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanWIISIPHOCTD. | 200925 bubnuorexa LIOK
IloBepxHOCTHOE HATSKEHHE o https://m.edsoo.ru/ff0a5530
bubmuorexa IIOK
7 T 1 26.09.25
CTIOBOS PACIUMPEHHE 1 CRkaTHe https://m.edsoo.ru/ff0a5a26
Temneparypa. Csi3b TeMIepaTypsl CO
8 paIyP patyp 1 27.09.25
CKOPOCTBIO TETIOBOTO JIBUKEHHUS YACTHI]
9 BnyTpennsist sneprus. CriocoObl H3MeHeHus ! 02.10.25 bubmmorexa LJOK
BHYTPECHHEH SHEPTUHU o https://m.edsoo.ru/ff0a5c60
10 Bunap! Tennonepenaun 1 04.10.25 budmorexa [TOK

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

Ypoxk-korpepenuus "IIpakruyeckoe

bubnuoreka [IOK
11 i 09.10.25
UCTIOJIb30BAaHUE TETIOBBIX CBOWCTB BeH_Ie::TB u hitps//m cdsoo ru/f0a65c0
MaTepPHAJIOB B LEJSIX YHEProcOepeKeHMUs
bubnuoreka [IOK
12 |K . 11.10.25
OJIMYECTBO TETUIOTHI. Y IeIbHASI TEMIIOEMKOCTh hitos://m edsoo ru/f0a6976
13 YpasHenue Teriosoro 6anganca. TermnooOMeH u 16.10.95 bubnuoreka [IOK
TETJIOBOE PABHOBECHE o https://m.edsoo.ru/ff0a7088
JlaboparopHas padora "VccnenoBanue siBIeHUs
14 TETUIOOOMEHA MPU CMEITUBAHUM XOJIOMHOU U 18.10.25 bubmorexa [IOK
. " P A o https://m.edsoo.ru/ff0a6a98
ropsiueii BOIbI
Pacuet konmu4ecTBa TEIIOTHI, HEOOXOUMOTO
15 IUIs1 HATPEBAaHMs! TeJla U BBIAEISIEMOrO UM IIPU 23.10.25
OXJIAKICHUH
JlaboparopHas pabota "OnpeneneHne yaenapHON bubmmorexa LIOK
16 26.10.25 .
TETIOEMKOCTH BelecTsa” https://m.edsoo.ru/ff0a6bb0
bubmuorexa IIOK
17 . 06.11.25
DHeprust TOIUIUBA. Y IeNIbHAS TETIOTa CrOpaHus hitps://m.cdsoo ru/ff0a7bsa
18 [InaBnenue U OTBEpAECBAHUE KPUCTAIIMUECKUX 081125 bubmmorexa LIOK
TeN. Y AenbHasl TEIUIoTa IJIABICHHUS o https://m.edsoo.ru/ff0a71d2
19 JlabopatopHas pabora "Onpenenenue yneabHON 131125 bubnuoreka [IOK
TEIUIOTHI TJIaBJICHUS Jibaa" o https://m.edsoo.ru/ff0a72fe
bubnuoreka [IOK
20 | IL 0 5! 15.11.25
apooOpa3oBaHue u KoHAeHcauus. VicnapeHnue hits://m.cdsoo ru/fR0a740c
Kunenwne. Y nenpHas Terora napoodpa3oBaHus
21 Y KOHAEHCAINU. 3aBUCUMOCTb TEMIIEPATYPbI 20.11.25 buGmorexa [IOK
g HH patyp o https://m.edsoo.ru/ff0a786¢
KUIICHUS] OT aTMOC(epHOTO aBIeHUs
2 Bnaxxnocts BO3ayxa. Jlaboparopuas pabora 2 1125 bubnmuoreka [IOK

"OnpeneneHre OTHOCUTENBHOM BIAKHOCTH

https://m.edsoo.ru/ff0a7628



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

BO3qyxa"

23

Pewenue 3anau Ha onpeneneHyue BIaKHOCTH
BO3yXa

27.11.25

24

ITpuHUMITEI PaOOTHI TETIOBBIX ABUTATENEH.
[Taposas TypOuna. /[Burareib BHyTPEHHETO
cropanusi

29.11.25

25

KII/] rennioBoro nsuratens. Termnosbie
JIBUTATENIN U 3aLUTa OKPYyKarolleld cpeapl

04.12.25

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

26

3aKOH COXpaHEHUsI U NPeBpaLleHUs] SHEPTUU B
TEIJIOBBIX MPOLIECCaX

06.12.25

27

[TonroroBka K KOHTPOJILHON paboTe 1Mo TeMe
"Tennosele siBeHNs. I3MeHeHHe arperaTHbIX
COCTOSIHUI BelecTBa"

11.12.25

bubnuoreka [IOK
https://m.edsoo.ru/ff0a8312

28

KontponpHas pabdora o Teme "Teriosbie
siBneHus. I3MeHeHne arperaTHbiX COCTOSIHUM
Berecrna”

13.12.25

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

Pa3zpen 2. DaexkTpuyeckne U MArHUTHbBIE
ABJICHUSA

29

OnexTpuszanus Ten. J[Ba poaa dIeKTpUUeCKUX
3apsaA0B

18.12.25

30

VYpok-uccnenosanue "IneKTpU3aLus TENI
UHAYKLUMEH U pU COMPUKOCHOBEHUN"

20.12.25

31

BzanmoneticTBre 3apsoKeHHBIX TNl 3aKOH
Kynona

26.12.25

bubnuoreka [IOK
https://m.edsoo.ru/ff0a87¢4

32

OnexTtpudeckoe nose. HanpsskeHHOCTD
snexTpudeckoro noss. IlpuHnmn cynepnosuuuu
3JIEKTPUYECKUX MOJIEH

27.12.25

bubnuoreka [IOK
https://m.edsoo.ru/ff0a8ala

33

Hocurenu snekTpuyiecknx 3apsiios.

10.01.26



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

DneMenTtapHbIi 3apsia. CTpoeHue aroMma

34 [IpoBOmHUKY U ANBNEKTPUKH. 3aKOH 15.01.26 bubnuoreka [IOK
COXPAHEHUs SJEKTPUIECKOTO 3apsana https://m.cdsoo.ru/ff0a8ef6
35 Pewenue 3anay Ha npuMeHeHHE CBONCTB 17.01.26 bubmmorexa LIOK
DJIEKTPUYECKUX 3aPsiiOB https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKUN TOK, YCIOBUS €ro
36 cyuecTBOBaHUsA. MICTOUHUKH B3JIEKTPUUECKOTO 22.01.26 budmmorexa [TOK
https://m.edsoo.ru/ff0a95a4
TOKa
. bubmmorexa LIOK
37 JlelCTBUS DIEKTPUUECKOTO TOKA 25.01.26 https: /m odsoo ru/ff0a96b2
Ypok-uccnenosanue "Jleicraue
38 SJIEKTPUYECKOTO MOJI1 HA MTPOBOJIHUKH U 1 29.01.26
OUBJIEKTPUKN"
39 DNeKTpUUECKU TOK B MeTaJlIax, >KUIKOCTSIX U 31.0126 bubmmorexa LIOK
rasax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUUecKasi LIeNb U €€ COCTABHbBIC YaCTH 05.02.26
A1 Cuna Toka. Jlaboparophas padora "Usmepenue 0.5 07.02.26 bubnuoreka I_[OK~
U PETyJUPOBAHNE CUJIBI TOKA" https://m.edsoo.ru/ff0a8bd6
DnexkTpuyueckoe HamnpsikeHue. BonpTmerp. BuGmiorexa [IOK
42 | JlJabopatopHas paboTa "HSMG})GHI/IG u 0.5 12.02.26 httos://m edsoo ru/f0ade] 4
peryJiupoBaHue HanpsKeHUs
43 ConpoTusiieHre MPOBOAHUKA. Y ACIBHOE 14.02.96 bubmmorexa LIOK
COINPOTHUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopatopHas pabota "3aBUCUMOCTH
44 | PEXTPHIECKOrO COMPOTHBIEHNS IPOBOHIKA 1 19.02.26 bubnuorexa LIOK
OT €ro AJHUHBL, TUIOAIA HONEPEYHOrO CeUCHHUS https://m.edsoo.ru/ff0aa738
U Matepuana”
45 3aBUCUMOCTD CHJIbI TOKA OT HaIPsDKEHMsI. 3aKOH 21.02.26 | bubnmmorexa LIOK



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

OmMa 11t yyacTka Lenu

https://m.edsoo.ru/ff0aad4a

JlabopatopHas pabora "VccienoBaHue
3aBHCUMOCTH CHJIBI TOKA, HIYIIETO Yepes3

bubnuoreka [IOK

46 26.02.26 ,
PE3UCTOP, OT CONPOTUBIICHUA PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpspKEHUs1 Ha pe3ucrope”

47 [MocnenoBarenbHOE U MapajLIeIbHOE 28.02.96
COEIMHEHUS POBOTHUKOB
Jlaboparophas pabota "IIpoBepka npasuia

48 CJIO’K€HUSI HANPsKEHUHN MTPU MOCAEA0BATEIbHOM 05.03.26 bubmorera LIOK

P P . s T https://m.edsoo.ru/ff0aaas8
COEIMHEHHUH JIBYX PE3UCTOPOB
JlaboparopHas pabora "IIposepka npasuia st
49 CUJIBI TOKA MPU NMapasuIeIbHOM COEAUHEHUN 07.03.26 bubmiorexa [IOK
"p P S https://m.edsoo.ru/ff0aad le
PE3UCTOPOB

50 Pemenne 3anau Ha npuMeHeHue 3akoHa Oma 12.03.26 bubnuoreka [IOK
TUTSL PA3JIMYHOTO COSIMHEHHS TTPOBOAHUKOB T https://m.edsoo.ru/ff0aaf8a

51 Pabota 1 MOITHOCTB 3JIEKTPUIECKOTO TOKA. 14.03.96 bubmmorexa LIOK
3akon J>xoyns-Jlenua T https://m.edsoo.ru/ff0ab126

5 Jlabopatophas pabota "Onpenenenue padbOThI 1 19.03.26 bubmmorexa LIOK
MOIITHOCTHU 3JIEKTPUIECKOTO TOKA" o https://m.edsoo.ru/ff0ab3c0
DJIeKTpUYeCcKHe ey U MoTpeOuTeNn

53 SIIEKT pnqecxoﬁ SHEPrUu B T621T Kopotkoe 21.03.26 buGmorexra [IOK

P P Y- 2OP S https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
[TonroroBka K KOHTPOJILHON paboTe 1Mo TeMe

54 "DNeKTpUUECKHE 3apsiabl. 3apsLKEHHBIE TeNa U 020426 bubnuoreka [IOK
ux B3anMojiercTBus. [locTosTHHBIN o https://m.edsoo.ru/ff0abd2c
SIEKTPUIECKHUI TOK"

55 KonTponpHast pabora rmo teme "DiekTpruecKue 04.04.26 bubnuorexa LIOK

3apsiabl. 3apsUKEHHBIE TENa U UX

https://m.edsoo.ru/ff0abeal



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

B3aUMOJeUCTBUs. 110CTOSHHBIN 3EKTPUIECKUIN

TOK
56 ITocTosiHHBIE MAarHUTBI, UX B3aUMO/ICHCTBHIE 09.04.26
Ypoxk-uccnenosanue "M3yuenne noneit bubnuoreka [IOK
57 . 1 11.04.26
MOCTOSIHHBIX MAarHUTOB https://m edsoo.ru/ff0ac3d0
58 MarauTtHoe nosie. MarHuTHOe 1ojie 3eMiTd 1 16.04.26 bubnuoreka [IOK
€ro 3HaueHHe JJIs1 )KM3HU Ha 3emiie o https://m.edsoo.ru/ff0acOba
OmneiT OpcTtena. MarsuTtHoe nosue
59 BNIEKTPUUECKOTO TOKAa MarHuTHoOE ToJe 18.04.26 bubmorexa [IOK
p o https://m.edsoo.ru/ff0ac1d2
KaTyIIKHA C TOKOM
[Ipumenenne 3EKTPOMArHUTOB B TEXHUKE. BuG 110K
noIoTeKa
60 | JlaboparopHas pabota "H3ydeHne neicTBUs 0.5 23.04.26
patop P y " https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJIsI HA MTPOBOJHUK C TOKOM
DJNEKTPOABUTATENb TOCTOSTHHOTO TOKA.
Hcnonb3oBaHue 3J1€KTPOABUTATENCH B
. bubnuoreka [IOK
61 TEXHUYECKHUX YCTPOMUCTBAX U HA TPAHCIIOPTE. 26.04.26
. https://m.edsoo.ru/ff0ac86¢
JlaboparopHas pabota "KoncTpynposanue u
u3y4deHue paboThl 3JIEKTPOABUTATENS"
OnbiTel Dapazes. 3aKOH 3JIEKTPOMArHUTHOMN
62 P P 30.04.26
uHaykuuu. lIpasumno Jlenua
QnektporeHeparop. CriocoObl MOMydeHUs
63 3JIEKTPUYECKOI SHEPTUU. DJEKTPOCTaHLIMY Ha 07.05.26
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTHUH
IMoaroroBka K KOHTPOJIbHOI padoTe Mo TeMe
64 |, g P ; 14.05.26
DNEKTPUUECKUE U MATHUTHBIE SIBJICHUS
65 KonTponpHast pabora mo teme "DiekTpuuecKue 16.05.26 bubmmorexa LJOK
U MarHUTHbLIE SIBJIEHUS" T https://m.edsoo.ru/ff0acb14
66 | PesepBHblii ypok. Pabora ¢ TekcTamu no Teme 21.05.26 | bubnmmorexa LIOK



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

"TeruioBble ABIEHUA"

https://m.edsoo.ru/ff0accSe

bubnuoreka [IOK

PesepBHbIii ypok. PaboTta ¢ TekcTamu o Teme
67 . . 1 23.05.26 ‘
"ITocTOsTHHBIN 3J1eKTpHUYeCcKuil TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHbIii ypok. PaboTta ¢ TekcTamu o Teme | 250526
"MarHuTHbI€ SABJICHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 145

ITPOTPAMME



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

HOYPOYHOE IIVTAHUPOBAHMUE 9 KJIACC

KoaunuecTBo yacos DJIeKTPOHHbBIE
Ne Harta
Tema ypoka Konrtpoabnbie | [lpakTuueckue uudpossbie
n/n Bcero H3YYeHUS
padoThI padoThI o0pa3oBaTebHbIE
pecypchbl
Pazgen 1. MexaHu4eckue siBJeHUS
M .M
| exaHu4JecKoe NBIkeHne. MartepuaabHas ! 02.09.95
TOYKa
, Cucrema orcuera. OTHOCUTEILHOCTD | 04.09 25 bubnuoreka [IOK
MEXaHUYECKOTO JIBHKEHUS o https://m.edsoo.ru/ff0ad474
. bubnuoreka [IOK
3 P 1 06.09.25
ABHOMEPHOE MPSMOJUHEHHOE NBUKCHUE httos//m odsoo ru/ff0ad 19
H. 5 .
4 €pPaBHOMEPHOE MPSIMOJIMHEITHOE JIBUIKCHHE ! 08.09.25
CpenHsist U MTHOBEHHAsI CKOPOCTh
5 IIpsiMonuHeliHOe paBHOYCKOPEHHOE | 11,0995 bubmmnorexa LJOK
IOBIDKEHUE. Y CKOPEHUe o https://m.edsoo.ru/ff0ad8d4
CxopocTb MpSIMOJIMHEIHOTO
6 PaBHOYCKOPEHHOTO nBIKeHus. ['paduk 1 15.09.25
CKOPOCTH
JlabopaTtopHast pabora "Onpenenenue
7 CKO peHI/IsII) Ten;) npu aBHOpCKO €HHOM 1 1 18.09.25 bubmorexa [IOK
yerop pap . yCeKoP " o https://m.edsoo.ru/ff0adb18
JIBMDKEHUHW 110 HAKJIOHHOM TIJIOCKOCTH
8 CBobOonHoe nagenue ten. Omnbrrel [ames 1 20.09.25
PaBHOMEpPHOE IBUKEHHE MO OKPYKHOCTH. 22.09.25
9 Ilepuon u yacTora obpaiuenus. JInHelHas 1 1 bubmmorexa [IOK
P P ’ https://m.edsoo.ru/ff0ac176
yTJIOBast CKOPOCTH
10 | LIeHTpOCTpEeMUTENBHOE YCKOPEHHE 1 25.09.25



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

. 27.09.25 | bubnuoteka IJOK
11 Ilepsbiii 3axkoH HetoTOHA. BEkTOp CHTBI hitps: /m.c dsocI)_.[ru 00612
19 Bropoii 3akon HetoToHa. PaBHOAEHCTBYIOIIAS 29.09.25 bubnuoreka [IOK
cHia https://m.edsoo.ru/ff0ac72a
. bubnuoreka [IOK
13 Tperuit 3akon Hetotona. Cyneprno3uuust Cut 02.10.25 hitps://m.o dsocI)_.[ru /600982
14 Pemenne 3a1a4 Ha MPpUMEHEHHE 3aKOHOB 04.10.25 bubmuoreka [IOK
HeroTona https://m.edsoo.ru/ff0acbbe
bubnuorexa LIOK
15 | Cuna ynpyroctu. 3akoH I'yka 06.10.25 https://m.c dsocI)_.[ru ff0acca?
16 | Pemenue 3agau no teme «Cuna ynpyroctu» 09.10.25
17 JlaboparopHas padora «Onpenenenue 111025 bubnuoreka [IOK
JKECTKOCTH MPYKUHBI https://m.edsoo.ru/ff0ace28
bubnuorexa LIOK
18 Crna Tperma 13.10.25 httDs://m.edsocI)_.[ru/fanf738
bubmmorexa LIOK
19 Pemenne 3agau nmo teme «Cusa TpeHUs» 16.10.25 https: /.o dsocI)_.[ru 0afa26
20 JlaboparopHas padora "Onpenenenue 18.10.25 bubnuoreka [IOK
KO3 UITIEHTA TPEHUS CKOJIbXKESHHUS " https://m.edsoo.ru/ff0af8be
21 Pemenue 3aga4 no reme "3akonbl HeroToHA. 201025 bubnmuorexa IHOK
Cwuna ynpyroctu. Cuna Tpenus” https://m.edsoo.ru/ff0afb8e
2 Cuna TsKeCTH U 3aKOH BCEMUPHOTO 23.10.25 | bubnuoreka IIOK
TSATOTEHUs. Y CKOpeHHe CBOOOIHOTO MaaeHus httos://m.edsoo.ru/ff0af044
Ypoxk-koupeperuus "[IBrukeHue TEI BOKPYT 24.10.25
23 rpaBUTaLMOHHOTO LeHTpa (ConHevHas
cucrema). ['amakTukn"
4 Pemenue 3aga4 no teme "Cuna TspkecTu u 06.11.25 bubmuorexa IOK
3aKOH BCEMHUPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5f8



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

25 IlepBas xocmuueckast ckopocTb. HeBecomocTb 08.11.25 bubmmnorexa LIOK
U TIEPErpy3KH o https://m.edsoo.ru/ff0af33¢
PaBHOBecHe MaTepUaIbHOW TOYKH.

26 AOGcomoTHO TBEpAOE Teno. PaBHOBecHe 10.11.25 bubnuoreka [JOK
TBEPIOTO TENA C 3aKPETUIEHHON OChIO o https://m.edsoo.ru/ff0afe36
BpalleHus

27 | MowmeHT cuiel LleHTp TskecTH 13.11.25

)8 Pemenue 3ana4 mo reme "MOMEHT CHITBI. 171195 bubmuorexa IIOK
Lentp Tsoxectu” o https://m.edsoo.ru/ff0b02b4
IToaroroBka kK KOHTPOJIBHOI paboTe no Teme

29 "Mexanudeckoe nBuxkeHue. Bzaumonelicreue 20.11.25 budmorexa [TOK

" ! . 8 o https://m.edsoo.ru/ff0b0408
TeN
KontponbHas pabota mmo teme BuG LIOK
ubnuoreka
30 |"™M .B i 22.11.25
?XaHI/ILIeCKOG nBukeHne. BzaumoneicTaue hitps://m edsoo ru/f0b0Gee
TeN
HNmnynse Tena. UMnynbe cunbl. 3aKOH
31 COXpPAaHEHUs1 UMITyJIbCa. YTIPYroe U HEyIpyroe 24.11.25 budmmorexa [TOK
P . Y Py yipy o https://m.edsoo.ru/ff0b07fa
B3aMMOJCICTBIE

37 Pemenne 3aga4 no teme "3aKOH COXpaHEHUs 271125 bubmmorexa LIOK
UMITyJIbCA" o https://m.edsoo.ru/ff0b096¢

13 ypOK-KOH(I)epeHL[I/Iif' "PeakTUBHOE ABM)KEHUE B 291125
MPUPOJIE U TEXHUKE

bubnuoreka [IOK
34 |M 0 01.12.25
CXAHITIECKAA paboTa 1 MOIHOCTR https://m.edsoo.ru/ff0b0ag4

35 Pabota cuibl TSKECTH, CHITBI YIIPYTOCTH U 041225 bubnuoreka [IOK
CHUJIBI TPEHUS o https://m.edsoo.ru/ff0b0db8

36 JlaboparopHas pabota «Onpenenenue padboOThI 06.12.25

CUJIBI TPEHUSA IPU PABHOMEPHOM ABUKCHUU



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

TEJa 1o FOpHSOHTaJIbHOfI MOBEPXHOCTHU»

Casi3b sHeprun u pabotel. [loTeHunanbHas

37 08.12.25
SHEPTHUs
38 Kuneruueckas sneprusi. Teopema o 111295 bubmmorexa LIOK
KUHETUYECKOU SHEpruu o https://m.edsoo.ru/ff0b0c32
39 | 3akOH cOXpaHEHUsI SHEPTUH B MEXAHUKE 13.12.25
40 JlaboparopHas pabota «M3yueHne 3akoHa 151295 bubmmorexa LIOK
COXPAHEHUS SHEPTHUI o https://m.edsoo.ru/ff0b12fe
Pa3znen 2. Mexanuueckne KoJjie0aHUA U
BOJIHBI
A1 KonebarenpHoe ABMKEHHUE U €T0 18,1225 bubnuoreka [IOK
XapaKTePUCTUKHU o https://m.edsoo.ru/ff0b1858
4 3aryxaromue kojedanus. BeiHyKIeHHbIE 201225 bubmuoreka [IOK
kojieOanus. Pesonanc o https://m.edsoo.ru/ff0b20£0
43 | MaremaTn4ecKuil U NPYKUHHBIN MASITHUKH 22.12.25
Ypok-uccnenoBanue «3aBUCUMOCTD TIEPUOA
44 KoJleOaHHI OT JKECTKOCTHU MPYKUHbI 1 MaCChl 25.12.25 bubmorexa [IOK
by o https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpaineHne SHEPTUH MPU MEXAHUIECKIX 271225
KoJe0aHmsIX
JlabopaTtopHas pabora «OnpeneneHue
46 qaCToprI Hpne IfO a Kone6aI:H/1I1[?1 MPY>KUHHOTO 29.12.25 bubmorera LIOK
pHoA Py o https://m.edsoo.ru/ff0blaec
MasITHUKa
JlabopaTtopHast pabora «IIposepka
47 H63aBI:/ICI/Il\IZOCTI/IpHe uozaa fonegannﬁ rpysa 10.01.26 budmorexa [IOK
pHoX py34, o https://m.edsoo.ru/ff0b197a
MOJIBELIIEHHOTO K HUTH, OT MacChl TPy3a»
48 Mexanndeckue BoaHbI. CBOWCTBA 12.01.26 Bbubnuoreka [IOK

MEXaHHNYECCKUX BOJIH. HpOI[OJ'IbeIe u

https://m.edsoo.ru/ff0b2 1fe



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

MOMNEPECUHBIC BOJTHBI

Ypok-koHpepenius "MexaHU4eCKUe BOJTHBI B

49 . . " 15.01.26
TBEPIOM Tene. CelcMUYeCKHe BOJTHBI
50 | 3Byk. PacnipocTpaneHue U OTpaskeHHUE 3ByKa 17.01.26
Ypoxk-uccnenosanue "Habmonerne
5 | PorHccicoBai meAene 19.01.26
3aBUCUMOCTHU BBICOTBI 3BYKa OT YaCTOThI
I'pomkocTh 3ByKa cOTa TOHA.
5 POMKOCTb BYK U BBICOTA TOH 2 01.96
AKyCTHYECKHI1 pe30HaHC
53 VYpok-koupepenuus "V abTpasByK U 240126 bubmmorexa LIOK
UH(Pa3ByK B IPUPOAE U TEXHUKE" o https://m.edsoo.ru/ff0b25ca
IToaroroBka kK KOHTPOJIBLHOI paboTe no Teme
" bubnuoreka [IOK
54 3aKkoHbI COXpaHeHUs1. MexaHn4ecKue 26.01.26
" https://m.edsoo.ru/ff0b2610
KOJieOaHUs U BOJIHBI
KonrponbHas pabota o Teme "3akoHbI
55 coxpaHeHus1. MexaHn4deckue KojebaHus u 29.01.26
BOJIHBI"
P 3.9
azzen JIEKTPOMATHUTHOE 1oJie U 310126
3JIEKTPOMATHUTHBbIE BOJHBI
DnexkTpoma oe mouie.
56 JEKTPOMArHUTHOE MOJ 09.02.26 bubnuorexa LIOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH 02.02.26
VYpok-koHpepennus "lxana
58 3.]'IpeKT OMS;HI;ITHHX BOJIH. Mcnonp30Banue 05.02.26 bubmorexa [IOK
P ‘ ' . " o https://m.edsoo.ru/ff0b2fe6
3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U
VYpok-uccnenosanue "H3yueHue cBOICTB
_ bubmuorexa IHOK
59 | BNIEKTPOMArHUTHBIX BOJIH C OMOILIBIO 07.02.26
| https://m.edsoo.ru/ff0b2cbc
MoOUIPHOTO TeNeoHa
60 | Pewrenue 3a1a4 Ha OonpeAeIeHne YaCTOThI U 09.02.26



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

JJIMHBI BHGKTpOMaFHHTHOﬁ BOJIHBI

DnekTpoMarHuTHas npupona csera. CkopocThb

bubnuoreka [IOK

61 12.02.26
cBeTa. BoHOBBIE CBOIICTBA CBETA https://m.edsoo.ru/ff0b31d0
Pa3nen 4. CBeToBbI€ sIBJIEHUA
Hctounuku ceta. [Ipsamonuneiinoe B LIOK
noIMoTEeKA
62 .3 C 14.02.26
pacnpocTpaHeHue cBera. 3atMeHust ComHua u hits://m.cdsoo ru/fF0b3658
JIyHbI
3aKoH OTpakeHus cBeTa. 3epkana. Pemenue
63 3a7a4 Ha IPUMEHEHNE 3aKOHA OTPa’KEHUS 16.02.26 buGmmorexa [IOK
s P P S https://m.edsoo.ru/ff0b38c4
cBETa
64 IIpenomienue cera. 3aKOH NPeEIOMIIECHUS 19.02.26 bubnuorexa HOK
CBETa httos://m.edsoo.ru/ff0b3aca
IlonHoe BHYTpEHHEE OTPAKEHHUE CBETA.
65 | Ucnonap30BaHu€e NOJHOIO BHYTPEHHETO 21.02.26 bubmiorexa [IOK
yip S https://m.edsoo.ru/ff0b3c5c
OTPAXKEHUS B ONITUYECKUX CBETOBOAAX
JlabopaTtopHas pabora "Hcciaenosanue
G | 33BMCHMOCTH yriia MpenoMeHzs C]:GTOBOFO 24,0226
JIy4da OT yIJia MaJeHust Ha rpaHuLe "BO3AyX-
crexyo""
VYpok-koupepenuus "HcnonbpzoBanue
67 | HOJHOrO BHYTPEHHErO OTPAKECHUS: 26.02.26
CBETOBO/bI, ONTHKOBOJOKOHHAS CBSI3B"
bubnuoreka [IOK
68 | JI .0 28.02.26
uH3bl, ONTHYEeCKasi CUJIa JIMH3bI hitos://m_cdsoo ru/f0b3E2c
. bubnuoreka [IOK
69 | IIL 0 02.03.26
OCTPOCHHE HIODPAKCHIH B JTHH3AX https://m.edsoo.ru/ff0b444a
70 JlabopaTtopHast pabota "Onpenenenue 04.03.26 bubnuoreka [IOK

(hOKYCHOTO PACCTOSIHUS M ONITHUECKON CUJTBI

https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

coOuparorueii JUH3bI"

71 Ypoxk-korpeperuus "OnTHuecKkre TNH30BbIE 06.03.26 bubmmorexa LJOK
npubops!" o https://m.edsoo.ru/ff0c0a7e
72 | I'na3 xak ontu4eckas cucrema. 3peHue 09.03.26 | bubmmorexa [IOK
P https://m.edsoo.ru/ff0b4684
7 Ypoxk-koupeperuus "Hedexrsl 3penus. Kax 12.03.26
COXPaHUTH 3peHue"
Paznoxenne Oenoro ceeta B criekTp. OMBITHI 14.03.26
74 | HeroToHa. Ci0K€HNE CIIEKTPAIIbHBIX LIBETOB bubmmorexa LIOK
' P . ' https://m.edsoo.ru/ff0c0f4c
Jucnepcusi ceera
JlabopartopHas padora "OmbIThI IO
75 | PAsTOKEHHIO 0eNoro ceera B CIIEKTP U 16.03.26 bubnuoreka [IOK
BOCIIPHATHIO LIBETA MPEIMETOB MPU UX T https://m.edsoo.ru/ff0cOe2a
HaOJIIOIEHUH Yepe3 [[BETOBbIC QUIBTPHI"
76 Ypok-npakTukym "BoaHoBbIE CBONCTBa CBfTaI 19.03.26
aucnepcusi, UHTephepeHuns U AU paxus
Pa3nen S. KBanToBbie siBJIeHUs
77 OmneiTel Pe3epdopna v mianeTapHast MOJETb 21.03.26 bubnuoreka [IOK
aToma T https://m.edsoo.ru/ff0c12a8
78 | Iloctynarel bopa. Monenbs aroma bopa
79 HcnyckaHue 1 MOraoleHne CBeTa aTOMOM. 30.04.26 | bubauoreka ITOK
KBantsl. JInHEHUaTHIE CIEKTPHI httos://m.edsoo.ru/ff0c144c
20 Ypok-npaktukym "HabnroneHne CriekTpoB 02.04.26 | bubnuoreka IIOK
UCITyCKaHUs " https://m.edsoo.ru/ff0c 1550
. 04.04.26 | bubnuoreka [IOK
81 PamnoakTUBHOCTE U €€ BUABI
https://m.edsoo.ru/ff0c1672
%2 Crtpoenue atomsoro sinpa. Hykinonnas 06.04.26 bubnuoreka [IOK

MOJACIb

https://m.edsoo.ru/ff0c18ac



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac

bubnuoreka [IOK

83 PanuoaxtuBHbIE TipeBpalnenus. M30Tomnb 09.04.26 hitps://m edsoo ru/f0c]al 4
Pemenue 3aga4 no teme: "PaguoakTuBHBIE bubnuoreka [IOK
84 11.04.26
npeBpaiieHus " https://m.edsoo.ru/ff0c 1b4a
85 | Ilepuon nonypacnana 13.04.26
%6 Ypoxk-korpepenuus "PagroakTuBHbIE 16.04.26 bubmmorexa LJOK
U3JIyYCHHS B IPUPOAE, MEIULIHE, TEXHUKE" o httos://m.edsoo.ru/ff0c2126
87 SnepHble peakii. 3aKOHbI COXPaHEHUS 18.04.26 bubnuorexa LIOK
3apsAA0BOr0 U MaCCOBOTO YHCEI httos://m.edsoo.ru/ff0c1c58
28 DHeprusi CBsi3u aTOMHBIX sifep. CBsA3b MacChl 200426 bubnuoreka [IOK
W SHEPTUU httos://m.edsoo.ru/ff0cld7a
89 Pemenne 3agau no reme "Anepusie peakunn” 23.04.26
90 Peakuuu cuntesa u nenenus saep. Mcrounuku 250426 bubnmuoreka IIOK
suepruu CoHIA U 3BE31 https://m.edsoo.ru/ff0c1¢88
Ypoxk-koHpepenuus "AnepHas SHEpreTHUKa.
91 JlelicTBUSA paJvOAKTUBHBIX U3JIyUYEHHI Ha 27.04.26 bubnnorexa HOK,
" https://m.edsoo.ru/ff0c1¢88
JKUBBIC OPTaHU3MBI
ITonroroBka kK KOHTPOJIbHOH paboTe 1Mo Teme
0 "IJIEKTPOMArHUTHOE TOJIE. 30.04.26 bubnuoreka [IOK
DJIeKTPOMAarHuTHbIE BOJIHBI. KBaHTOBBIE httos://m.edsoo.ru/ff0c225¢
SIBJICHUS"
KontponbHas pabota mmo teme
3 "JJIEKTPOMArHUTHOE TIOJIE. 04.05.26

DJIeKTpOMAarHuTHbIE BOJIHBI. KBaHTOBBIE
SABJIEHAS"

Pazgen 6. IloBTOpHTEILHO-00001AK0 NI
MOAYJIb



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

o4 ITosTOpeHnue, obobimenue. JlabopaTopHbie ! ! 07.05.26 | bubnuoreka IIOK
paboTsl 1o Kypcy "B3aumoneiicTue Te" https://m.edsoo.ru/ff0c265a
ITosTOpeHnue, oboOImenne. Pemenue 09.05.26

95 ACUETHBIX U KQYECTBEHHBIX 3a/1a4 [0 TEME 1 buduorexa [IOK
%.) " 8 https://m.edsoo.ru/ff0c2672

Tennosele npoueccsl
ITosTOpeHnue, oboOmenne. Pemenue
bubnuoreka [IOK
96 | pacUeTHBIX U KQYECTBEHHBIX 3a7a4 0 TEME 1 11.05.26
N https://m.edsoo.ru/ff0c2a22
"KIIJ] TermoBbIx aurarenei”
ITosTopeHnue, oboOmenne. Pemenue
P ’ B bubanoreka IJOK
97 | pacdeTHBIX U KAYECTBEHHBIX 3a4a4 10 TEME 1 14.05.26
https://m.edsoo.ru/ff0c2b30
"KII/] anexkTpoycTaHOBOK"

08 [losTOopenue, o0obmenne. JlabopaTopHbie | | 16.05.26 bubmmorexa LIOK
pabotei o kypcy "CBeToBbIe SIBICHUS" o https://m.edsoo.ru/ff0c2¢52

99 IToBTOpeHnue, obobmenue. Pabora ¢ Tekctamu | 18.05.26 bubmmorexa LIOK
1o Teme "3aKOHbI COXPaHECHHs B MeXaHUKe" S https://m.edsoo.ru/ff0c2d6a

100 [TosTopenue, obobmenne. Pabora ¢ TekcTamu ! 21.05.26 bubnuoreka [IOK
o Teme "Konebanust 1 BOJTHbBI" o https://m.edsoo.ru/ff0c2¢82

101 IToBTopeHnue, obobimenue. Pabora ¢ Tekctamu | 230526 bubnuorexa LIOK
o Teme "CBeToBbIe SABICHUS" o https://m.edsoo.ru/ff0c3044

102 HOBTOpe'I'{I/Ie, obobmenue. Pabora ¢ TeK'('JTaMI/I | 25.05.26
no Teme "KBaHTOBas u simepHas GU3nKa

OBIIEE KOJIMYECTBO YACOB I10 102 27

ITPOTPAMME



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

MPOBEPAEMBIE NIPEJIMETHBIE PE3YJIBTATHEI OCBOEHUSI OCHOBHOM
OBPA3OBATEJILHOI MPOI'PAMMBI OCHOBHOI'O OBIIET'O OBPA3OBAHUSA

7 KJIACC

Kon
NMPOBEPSIEMOro
pe3yJbTara

IIpoBepsiemMble NpeaMETHbIE PE3yJAbTATEI 0CBOEHHSI OCHOBHOH
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTIO 0011ero 00pa3oBaHus

1.1

HUCMOJIb30BATh U3YUYCHHBIC TOHATUA

1.2

pasnuyaTh SIBJICHUS IO OMHCAHUIO WX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIMBITOB,
JEMOHCTPHUPYIOIINX TaHHOE (PU3NUecKoe SBIICHIE

1.3

pacroO3HABATh MPOSIBIICHNE U3YUYEHHBIX (PU3HUECKUX SIBJICHHN B OKPYKAIOIIEM MHUPE,
B TOM 4ucie (U3HYECKUe SIBICHUS B TMPUPOAE, MpPH 3TOM MEPEBOIUTH
MPAKTHYECKYIO 3a7a4y B Y4eOHYIO, BBIICNATh CYIIECTBEHHbIC CBOWCTBA (TIPU3HAKK)
(U3HYECKUX SIBIICHUN

1.4

OMHUCBHIBATh H3YYCHHbIE CBOMCTBA Tel M (HU3UUECKHE SIBJICHHS, HCIOIb3Ys
¢du3nveckne BeIMYUHBL, TPU OMMCAHUH NPABUIBHO TPAKTOBATH (PH3HMUECKUIT CMBICI
UCTIONIb3YEMBIX BEJIMYMH, UX OOO3HAYEeHHS W EeAMHUIBI (PU3MYECKHX BEJIHYHH,
HAXOIUTh (POPMYJIBL, CBS3BIBAIOINNE NAHHYIO (PU3MYECKYIO BEJIUYHHY C APYTHMHU
BEJINYMHAMH, CTPOUTH rpauKy N3YYEHHBIX 3aBUCHMOCTEH (PU3NIECKUX BETMUNH

L5

XapaKTepHU30BaTh CBOWCTBA Tel, (PU3NYECKHE SIBIEHUS U TPOLECCHL, HCIOJB3Ys
U3y4YeHHBIE 3aKOHBI, TPH 3TOM JaBaTb CIOBECHYI (OPMYJIHPOBKY 3aKOHA H
3aMMChIBATh €r0 MaTEMaTHYECKOE BbIpasKEHUE

1.6

OOBSICHATh (PU3MUECKUE SIBJICHMs, MPOLIECCHl M CBOWCTBA TEJ, B TOM YHCIEC U B
KOHTEKCTe CHUTyalUuld MPaKTHKO-OPUEHTUPOBAHHOIO  XapakTepa.  BbIABIATH
NPUYMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTb OObsICHEHHE U3 1 — 2 JIOTHYECKHX ILIaroB
¢ oropoii Ha | — 2 M3y4eHHBIX CBOWCTBA (PU3UUECKUX SABJICHHH, (PU3NIECKUX 3aKOHA
WUJIU 3aKOHOMEPHOCTH

1.7

pewmwatb pacuéTHble 3amaun B | — 2 nefCTBUS, MCMONB3ys 3aKOHBI U (POPMYJIBI,
CBsI3BIBAIOINME (hU3MUEeCKHe BENUMYMHBI. HAa OCHOBE aHAIN3a YCIOBHS 3ajaqd
3aMMChIBATh KPATKOE YCJIOBUE, MOACTABIATh (PU3NYECKHE BEIMYUHBI B (OPMYJIBI U
MPOBOJUTH PACUETHI, HAXOAUTH CIIPABOYHBIC NaHHbIE, HEOOXOAMMbBIE ISl PEILCHHS
3a1a4, OLEHNBATh PEATHCTUYHOCTD MOJYYEHHOHN (PU3NUECKON BETUIHHBI

1.8

pacriosHaBaTh MPOOJIEMBI, KOTOPblE MOXHO PEMIMTb NPU MOMOLIN (HU3NIECKUX
METONOB, B ONHUCAHUU HCCIEAOBAHUS BBIAECIATb MPOBEPSIEMOE IPENNOJOKEHHE
(runoTesy), pasnuuaTh U HHTEPIPETUPOBATH TOJYYEHHBIH PE3yJIbTaT, HAXOIUTh
OHNOKH B XO/I€ OTBITA, [1EJ1aTh BBIBOABI 10 €r0 PE3yJIbTaTaM

1.9

NPOBOAUTH OMBITEI O HAOMIOACHHIO (U3NYECKUX SIBICHMH WIN (U3NIECKUX
CBOWCTB TeJl: (POPMYJIHPOBATH MPOBEPSIEMbIE TIPEATIONOKEHHS], COOUPATh YCTAHOBKY
U3 TPENJIOKEHHOTO OOOpYIOBaHUS, 3alMCBIBATH XOJ OMNbITa U (HOPMYJIHUPOBATH
BBIBOJIBI

1.10

BBITIOJIHATE TIPAMBIC HU3MEPCHHA C HCIIOJIb3OBAHUEM QHAJIOIOBBIX U L[I/I(prBbIX
npubOPOB, 3aMUCHIBATH TOKA3aHUS MPHOOPOB C YYETOM 3alaHHOW abCONIOTHOM




MOTPELIHOCTH U3MEPEHUN

11

MPOBOIAUTH MCCIIEIOBAHNE 3aBUCIMOCTH OTHOM (PM3MUECKON BETMYUHBI OT JPYTOM €
UCTIOJIb30BAHMEM TIPSIMBIX H3MEPEHHH, y4acTBOBATh B IUIAHMPOBAHUHU Y4eOHOTrO
UCCIIEIOBAHUs, COOMpaTh YCTAHOBKY W  BBINOJHATH HW3MEPEHUs, Clenys
NPEIVIOKEHHOMY IUIaHy, (PUKCHPOBATH PE3YJbTAThl IOJyUYEHHOH 3aBUCUMOCTH
($u3nUeCKUX BEIMYUH B BHUIE MPEIIOKEHHBIX TaOIHUI M rpadprKOB, €IaTh BHIBOJBI
IO PE3YyJIbTATAM HCCIIETOBAHUS

12

NPOBOJAUTH KOCBEHHBIE M3MEPEHMsI (PU3NYECKUX BEJIUYHH, CIENys MPENIOKESHHOM
UHCTPYKLMHU. TPH BBIIOJHEHUH HW3MEPEeHUH CcOoOMpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBIYMCIIATH 3HAYEHUE UCKOMOU BEIMYHUHBI

13

cobmonare mnpaBwia TEXHUKH Oe3omacHocTH mpu pabore ¢ jgabopaTopHBIM
obopynoBaHueM

14

yKa3plBaTh NPUHLHUNBI JOEHCTBUA NPUOOPOB U TEXHUYECKHX  YCTPOWCTB,
XapaKTepHU30BaTh MPHUHLUNBl ACHCTBHA H3yYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOHCTB € MOMOLIBIO UX ONHCAHMS, MCIIONB3Ys 3HAHUS O CBOMCTBAX (PU3NUECKHX
SABJICHUH U HeOOXOarMBble (PU3HUECKHIE 3aKOHBI M 3aKOHOMEPHOCTH

15

NPUBOIUTE MpHUMEPbl (HAXOOUTh HHGPOPMALMIO O TNPUMEpPax) NPAKTHYECKOTO
UCTIONIb30BaHMs (PH3UUECKUX 3HAHUI B IOBCEIHEBHOW JXKM3HM I OOECIeYeHUs
OezomacHocTH TpU oOpamieHMH ¢ TpuUOOpaMU U TEXHUYECKHMMHU YCTPOWCTBAMH,
COXpaHEHHsI 3[0pPOBbSi U COOMIONEHMS HOPM 3KOJOTMYECKOTrO IIOBEAEHUS B
OKpYy>Karolen cpene

16

OCYLIECTBIISITh OTOOP NCTOYHUKOB HHPOpPMALIUHU B ceTH MHTEpHET B COOTBETCTBHUH C
33JaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOINMXCA 3HAHUH WU NYTEM
CPaBHEHMsI Pa3IMYHBIX HCTOYHUKOB BBIIESATH MH(OPMALMIO, KOTOPAsi SIBJISETCS
NPOTUBOPEYHBON MITH MOXKET OBITh HEIOCTOBEPHON

17

UCTIOJIb30BaTh MPU  BBINOJHEHWH  YYE€OHBIX 3a[aHUNA  HAYYHOIOMYJISIPHYIO
aUTepaTypy (HU3MYECKOro CONEpIKaHWs, CIPABOYHBIC MATEPUAJIbl, PECYPCHI CETH
HutepHer, Bnaaerh nNpuUEMaMU KOHCIEKTUPOBAHUS TEKCTa, mpeoOpa3oBaHUs
UH(POPMAIIUU U3 OJTHOU 3HAKOBOU CUCTEMBI B IPYTYIO

18

co3naBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIIEHNST HA OCHOBE 2 —
3 uCTOYHMKOB MH(pOpMAIUN (PUIUUECKOTO COAEPIKAHUSA, B TOM UHUCHE MyOIHMYHO
IenaTh KpaTKue COOOLIEHUs O Pe3yJIbTaTaX MPOEKTOB WM YUeOHBIX HCCIEOBAHUH,
IpU 3TOM TIPAMOTHO HCIHONb30BAaTh W3YYEHHBIH MOHATHHMHBINA anmapar Kypca
(U3MKH, COMPOBOXKATH BHICTYIUICHUE MPE3EHTALUEH

19

MIPY BBIMOTHEHUH YYeOHBIX MPOEKTOB M UCCIICOBAHUN paclpenessiTh 00sI3aHHOCTH
B IPynne B COOTBETCTBUU C MOCTABJIECHHBIMH 3aa4aMH, CJICIUTD 3a BBINOJHEHUEM
IJjlaHa OEeHCTBUM, aleKBAaTHO OLEHUBATb COOCTBEHHBIM BKJIAL B OESTEILHOCTh
TPYIIbL, BBICTPAUBaTh KOMMYHUKATUBHOE B3aUMOJACHCTBHUE, YYUTHIBAs MHEHHE
OKPY>KarOLIUX




8 KJIACC

Kon
NMPOBEPSIEMOro
pe3yJbTara

IIpoBepsiemMble NpeaMETHbIE PE3yJAbTATEI 0CBOEHHSI OCHOBHOH
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTIO 0011ero 00pa3oBaHus

1.1

HUCIIOJBb30BAaTh MOHATHUA

1.2

pasnuyYaTh SIBJICHUS 0 OMHCAHUIO WX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX TaHHOE (PU3NUecKoe SBIICHIE

1.3

pacroO3HABATh MPOSIBIICHNE U3YUYEHHBIX (PU3HUECKUX SIBJICHHN B OKPYKAIOIIEM MHUPE,
B TOM 4ucie (U3HYECKUe SIBICHUS B TMPUPOAE, MpPH 3TOM MEPEBOIUTH
MPAKTHYECKYIO 337a4y B YUeOHYIO, BBIIEISIThH CYIIECTBEHHbIC CBOWCTBA (TIPU3HAKY)
(U3HYECKUX SIBIICHUN

1.4

OMHUCBHIBATh H3YYCHHbIE CBOMCTBA TeNl U (HU3MUECKUEe SBJICHUS, HCIOIb3Ys
¢du3nveckne BeIMYUHBL, TPU OMMCAHUH NPABUIBHO TPAKTOBATH (PH3HMUECKUIT CMBICI
UCTIONIb3YEMBIX ~BEJIMYMH, OOO3HAUEHUs] M eNWHULBl (U3HYECKHX BEJIHYUH,
HAXOIUTh (POPMYJIBI, CBS3BIBAIOININE NAHHYI0 (PU3MYECKYIO BEIHYUHY C JPYTHMHU
BEJINYMHAMH, CTPOUTH rpauKU U3YUEHHBIX 3aBUCUMOCTEH (PU3NIECKUX BETUINH

L5

XapaKTepHU30BaTh CBOWCTBA Tel, (PU3NYECKHE SIBIEHUS U TPOLECCHL, HCIOJB3Ys
U3y4YeHHBIE 3aKOHBbI, TPU 3TOM JAaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA H
3aMMChIBATh €r0 MaTEMaTHYECKOE BbIpasKEHUE

1.6

OOBSICHATh (PU3NYECKHE MPOLIECChl M CBOIMCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTyallUll  IPAKTUKO-OPUEHTHPOBAHHOIO  XapakTepa: BBIABIATH NPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHNE U3 | — 2 JIOTHYECKHX IIAroB C MOMOIIBIO
1 — 2 wu3yuyeHHBIX CBOWCTBa (PU3UUECKUX SBICHUH, (PU3NUECKHX 3aKOHA WU
3aKOHOMEPHOCTH

1.7

pewmarb pacuéTHbIe 3amaud B 2 — 3 OEHCTBUS, MCIONB3ys 3aKOHBI U (POPMYJIBI,
CBsI3bIBatOIME (PU3NYECKUE BEJIMYMHBL. HAa OCHOBE aHAlM3a YCJIOBUS 3aladd
3aMMCBIBATh KPATKOE YCIIOBHUE, BBISIBIIATD HEJOCTATOK NAHHBIX JUISl PELICHUS 3aauHu,
BbIOUpATh 3aKOHBI U (POPMYJNbL, HEOOXOMUMBbIE IJIsi €€ pPEeIleHUs, TPOBOAHTH
pacyéTel W CpPaBHHMBATHL TNOJYYEHHOE 3HAaueHHe (PU3MIECKOH BEIHMYUHBI C
W3BECTHBIMH JaHHBIMH

1.8

pacriosHaBaTh TPOOJIEMBL, KOTOPbIE MOXKHO PEMINTb NPU TMOMOLIH (PU3NIECKUX
METONOB, HCIOJNb3ysl ONHCAHUE HCCIEAOBAHMS, BBIIEIATH  POBEPIEMOE
MPEANOIOKEHHE, OLCHUBATh MPAaBUJIBHOCTb MOPsAKA MPOBENEHUS HCCIEIOBAaHUS,
JeN1aTh BbIBOJbI

1.9

NPOBOAUTH OMBITEI O HAOMIOACHUIO (U3NYECKUX SIBICHUH WIN (PU3HUECKUX
CBOWCTB TeJl: (POPMYJIHPOBATH MPOBEPSIEMbIE TIPEATIONOKEHHS], COOUPATh YCTAHOBKY
U3 TPEIJIOKEHHOro 00OpYIOBaHHUS, OIMCBHIBATH XOA OMNbITA U (HOPMYJIHUPOBATH
BBIBOJIBI

1.10

BBITIOJIHATE  MIPAMBIC H3MEPEHUA C HUCIIOJBb30BAHUEM aHAJIOT'OBBIX HpI/I60pOB u
IAaTYNKOB (PU3MUECKUX BEJWYHH, CPABHUBATH PE3YJbTATbl M3MEPEHHH C YUETOM
3alaHHOH a0COJFOTHOHN MOTPELIHOCTH




MPOBOIAUTH MCCIIEIOBAHNE 3aBUCIMOCTH OTHOM (PM3MUECKON BETMUUHBI OT JPYToi ¢
UCTIOJIb30BAHUEM TPSIMBIX M3MEPEHHMH: IUIAHUPOBAaTh HCCIEIOBaHUE, COOHMpATh
YCTAHOBKY U BBIMOJIHATh U3MEPEHUS, CIIeNysl MPENIOKEHHOMY TUIaHy, (PUKCHPOBATh
Pe3yJIbTATHI MONYYEHHOH 3aBUCMIMOCTH B BHJIe TaONIHL U rpaduKOB, 1€J1aTh BHIBOIBI
IO PE3YyJIbTATAM HCCIIETOBAHUS

NPOBOIUTH KOCBEHHBIE H3MEPEHHSI (PH3MUECKUX BEIMYNH: INIAHUPOBATH U3MEPEHHUS,
coOupaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIenys MPeNIOKEHHOW WHCTPYKLUUH, U
BBIUNCJIATH 3HAUE€HHE BEJTUUNHBI

coOmonarh mNpaBWia TEXHUKH Oe3omacHocTH mpu padore ¢ jgadopaTopHBIM
obopynoBaHueM

XapaKTepHU30BaTh MPHUHLUNBl ACHCTBHA H3yYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPONCTB C OMOPOI HAa MX OMUCAHMS, HCIIONB3Ysl 3HAHHS O CBOMCTBAX (PU3NUECKUX
SABJICHUH 1 HEOOXOaMMBble (PU3MUECKUE 3aKOHOMEPHOCTH

pacrio3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M U3MEPUTENbHBIE NPUOOPHI IO
CXeMaM U CXE€MAaTHYHBIM PUCYHKaM, COCTABJIATH CXEMbl 3JICKTPHUUECKUX LENeH C
MOCNENOBATEIbHBIM U NAapAJJIENbHBIM  COEAUHEHUEM JJIEMEHTOB, pa3jinyas
yCJIOBHBIE 0003HAUEHUS 3JIEMEHTOB HJIEKTPUUECKUX LIeTei

NPUBOIUTE MpHUMEPbl (HAXOOUTh HHGPOPMALMIO O TNPUMEpPax) NPAKTHYECKOTO
UCTIONIb30BaHMs (PH3UUECKUX 3HAHUI B IOBCEIHEBHOW JXKM3HM I OOECIeYeHUs
OezomacHocTH TpU oOOpameHNH ¢ NpUOOpaMU U TEXHHMYECKHIMU YCTPOMCTBAMH,
COXpaHEHHsI 3[0pPOBbS U COOMIONEHHMS HOPM OKOJIOTHYECKOTO TIIOBEICHHS B
OKpYy>Karolen cpene

OCYIIECTBIISITh MOUCK HH(pOpMAIK (PU3NIECKOTO coAepkaHus B ceTh IHTepHeT, Ha
OCHOBC HUMECIOIUXCA 3HAHUH H HYTéM CpaBHCHUA OOMOJIHUTCJIbHBIX HCTOYHUKOB
BBIICIATD HH(l)OpMaI_II/IIO, KOTOpast ABJIACTCA HpOTI/IBOpe‘{I/IBOfI WM MOJKET OBITb
HEIOCTOBEPHON

UCTIOJIb30BaTh TPU  BBIMIOJHEHUHM y4YeOHBIX 3a[aHUN  HAYYHO-TIOMYJISIPHYIO
aUTepaTypy (HU3MYECKOro CONEpIKaHWs, CIPABOYHBIC MATEPUAJIbl, PECYPCHI CETH
HuTtepHer;, BmageTh NpHEMaMU KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUs
UH(POPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

co3nmaBaTh COOCTBEHHBIE NMHUCBMEHHBIE U KPaTKHE YCTHBIE COOOImeHHs, 00olrmast
UH(POPMALINIO U3 HECKOJBKIX MUCTOYHHKOB (PM3UUECKOTO COAEPIKAHUS, B TOM UUCIIE
nyOJIMYHO  TPEACTABIATh Pe3yJbTaThl MPOSKTHOH WM  HCCIIEAOBATENILCKOM
NEATEeNIbHOCTH, MPU 3TOM T[PAMOTHO HCHOJb30BATh M3YYECHHBIN MOHATUHHBINA
anmapar Kypca (QHU3UKH, CONMPOBOXKIATH BHICTYIUICHHE MTPE3eHTALEeH

1.20

NPU BBITOJIHEHNH Y4YeOHBIX NMPOEKTOB W HCCIENOBAHUN (PU3UUECKUX TPOLIECCOB
pacripenensaTs 00s3aHHOCTH B TPYIIIE B COOTBETCTBHH C IIOCTABICHHBIMH 33Ja4aMH,
CJIeIUTHh 32 BBINOJHEHHEM IlJIaHA NEHUCTBHM U KOPPEKTHPOBATH €ro, afgeKBaTHO
OLICHNBAaTh COOCTBEHHBIH BKJAX B JESITENBHOCTH TIPYIIIBL, BBICTPAUBATH
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, POSIBIISII TOTOBHOCTD Pa3peraTh KOH(PINKTHI




9 KJIACC

Kon
NMPOBEPSIEMOro
pe3yJbTara

IIpoBepsiemble NpeaMETHbIE PE3yJabTATEI 0CBOCHHSI OCHOBHOH
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTIO 0011ero 00pa3oBaHus

1.1

HUCMOJIb30BATh U3YUYCHHBIC TOHATUA

1.2

pasnuyYaTh SIBJICHUS 0 OMHCAHUIO WX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX TaHHOE (PU3NUecKoe SBIICHIE

1.3

pacrO3HABATDH MPOSIBIICHNE U3YUEHHBIX (PU3HUECKUX SIBJICHHN B OKPYKAIOIIEM MHUPE,
B TOM 4ucie (U3HYECKUe SIBICHUS B TMPUPOAE, MpPH 3TOM MEPEBOIUTH
MPAKTHYECKYIO 337a4y B YUeOHYIO, BBIIEISIThH CYIIECTBEHHbIC CBOWCTBA (TIPU3HAKY)
(U3HYECKUX SIBIICHUN

1.4

OMUCBHIBATh HM3YYEHHbIE CBOMCTBA Tel M (PUINYECKUE SBJICHHUS, HCIOJIB3Ys
¢du3nveckne BeIMYUHBL, TPU OMMCAHUH NPABUIBHO TPAKTOBATH (PH3HMUECKUIT CMBICI
UCTIONIb3YEMBIX ~BEJIMYMH, OOO3HAUEHUs] M eNWHULBl (U3HYECKHX BEJIHYUH,
HAXOIUTh (POPMYJIBI, CBS3BIBAIOININE NAHHYI0 (PU3MYECKYIO BEIHYUHY C JPYTHMHU
BEJINYMHAMH, CTPOUTH rpa UK U3yUEHHBIX 3aBUCUMOCTEH (PU3MIECKUX BETUNINH

L5

XapaKTepHU30BaTh CBOWCTBA Tel, (PU3NYECKHE SIBIEHUS U TPOLECCHL, HCIOJB3Ys
U3y4YeHHBIE 3aKOHBbI, TPU 3TOM JAaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA H
3aMMChIBATh €r0 MaTEMaTHYECKOE BbIpasKEHUE

1.6

OOBSICHATh (PU3NUECKHE MPOLECCHl M CBOHCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTyallUll  IPAKTUKO-OPUEHTHPOBAHHOIO  XapakTepa: BBIABIATH NPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2 — 3 JIOTUYECKHX IIAroB C MOMOIIBIO
2 — 3 u3yuYeHHBIX CBOWCTBA (PU3UUECKUX SBICHUH, (PU3UUECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH

1.7

pewmatb pacyéTHble 3a7a4yM (ONMUPAOINUECS Ha CUCTeMy M3 2 — 3 ypaBHEHHH),
UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (PU3NIECKIE BEJIUIHHBI, HA OCHOBE
aHaJM3a yCIIOBHS 3a7aud 3alMChIBATh KPATKOE YCIOBHE, BBISBISATH HENOCTAIOLIHE
Wi W30bITOYHBIE JaHHBIE, BBIOMPATh 3aKOHBI U (POPMYJIBL, HEOOXOIHUMBIE IS
peleHnsi, MPOBOIUTh PACUYEThl M OLCHUBATH PEATUCTHYHOCTH IOJYYEHHOTO
3Ha4eHUs1 PU3NIECKON BETMIUHBI

1.8

pacriosHaBaTh TPOOJIEMBL, KOTOPbIE MOXKHO PEMINTb NPU TMOMOLIH (PU3NIECKUX
METONOB, HCIOJNb3ysl ONHCAHUE  HCCIEAOBAHMS, BBIAEIHATH  MPOBEPIEMOE
MPEANOIOKEHHE, OLCHUBATh MPAaBUJIBHOCTb MOPsAKA MPOBENEHUS HCCIEIOBAaHUS,
JenaTh BBIBOJBL, HHTEPIPETHPOBATD PE3YIbTAThI HAOMOAEHUH U ONIBITOB

1.9

MNPpOBOAUTL OIIBITBHI TI0 Ha6.]'II'OI[eHI/II'O (1)I/ISI/I"IGCKI/IX SIBJIEHUU HWJIHA (1)I/ISI/II'IGCKI/IX
CBOWMCTB TEJ. CaMOCTOSITEIbBHO COOHMpaTh YCTAaHOBKY W3 U3ObITOYHOro Habopa
00OpPyIOBaHUs, ONMCHIBATH XOA OMbBITA U €r0 PE3YJIbTaThI, (POPMYIHPOBATH BHIBOMBI

1.10

MPOBOIUTH MPU HEOOXOAMMOCTH CEPHUIO MPSMBIX U3MEPEHUH, ONMpemnessis CperHee
3HaYeHHE HM3MepsieMON BeNWYMHbI ((POKYCHOE pacCTOSIHHE COOMpArOIIel JINH3bI),
00OCHOBBIBAThH BBIOOP criocoda n3MepeHus (M3MepUTETHLHOrO proopa)




MPOBOJUTH UCCIIENOBAHUE 3aBUCUMOCTEH (PU3NUECKUX BEJUYUH C HCIIOJIb30BAHUEM
NpsSMbIX W3MEPEHHMH: IUIAHMPOBATH MHCCIIECIOBAHUE, CAMOCTOSITENIbHO COOHMpaTh
YCTAHOBKY, (PUKCHPOBATb pPE3yJbTaThl MOJYYEHHOH 3aBUCHMOCTH (PU3MUECKUX
BE&JIMYMH B BHAe Tabmuuu rpaduKoOB, [eJaTh BBIBOABI IO pPE3yJbTaTam
UCCJIeIOBaHUs

MPOBONTH KOCBEHHBIE M3MepPeHUsT (PH3UUECKHX BEJIMYMH. MJIAHUPOBATH H3MEPEHUS,
coOuparh 3KCMEPUMEHTAJIbHYI) YCTAHOBKY W BBINOJHATh H3MEPEHHsS, CIIEAys
MPEIVIOKEHHON WHCTPYKLMHU, BBIUHUCIATH 3HAYEHHWE BEJIWYMHBI U AHAJIU3UPOBATH
MOJyYEHHbBIE PE3YyJIbTAThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU N

coOmonarh mnpaBwia TEXHUKH Oe3omacHOCTH mpu padore ¢ JadopaToOpHBIM
obopynoBaHueM

pa3jnyaTh OCHOBHbBIE MPU3HAKH M3YyUYEHHBIX (PU3NYECKHX MOJIENei: MaTepuaabHas
TOYKA, aOCOJIFOTHO TBEPAOE TEJO, TOUEHYHBIH MCTOYHUK CBETA, JIyd, TOHKAs JIMH3A,
TJIAHETapHasi MOJI€NIb aTOMa, HYKJIOHHAsA MOJIeJIb aTOMHOTO siZipa

XapaKTepHU30BaTh MPHUHLUNBl ACHCTBHA H3yYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOKHCTB C OMOPOI HAa MX OMHUCAHUS, UCIIONb3Ys 3HAHUS O CBOHCTBAX (PU3UYECKHUX
SABJICHUH 1 HEOOXOaMMBble (PU3MUECKUE 3aKOHOMEPHOCTH

HUCMOJIB30BATh CXEMbI W CXCMATHUYHBIC PUCYHKHW HU3YYCHHBIX TEXHUYCCKUX
YCTPOHCTB, H3MEPUTENbHBIX NPUOOPOB U TEXHOJOTMYECKHX MPOLECCOB IIPHU
pemICHUA yLIe6HO-HpaKTI/ILIeCKI/IX 3adav, ONTHYCCKUEC CXEMbI I TOCTPOCHUA
n300pakeHHil B MJIOCKOM 3epKajie U COOMparoIIei JIH3e

NPUBOIUTE MpHUMEPbl (HAXOOUTh HHGPOPMALMIO O TNPUMEpPax) NPAKTHYECKOTO
UCTIONIb30BaHMs (PH3UUECKUX 3HAHUI B IOBCEIHEBHOW JXKM3HM I OOECIeYeHUs
OezomacHocTH Tpu oOpamieHHH ¢ TPUOOpPaMU U TEXHUYECKHIMH YCTPOMCTBAMH,
COXpaHEHHsI 3[0pPOBbSi U COOMIONEHMS HOPM 3KOJOTMYECKOTrO IIOBEAEHUS B
OKpYy>Karolen cpene

OCYIIECTBIISITh MOWCK HH(popManuu (Gpusudeckoro comep:xkanus B cetu WHTEpHeET,
CaMOCTOSITENIbHO (hOPMYJIHPYs TOWCKOBBINA 3ampOC, HAXOAWTb MYyTH OMpPeNeICHHUS
JOCTOBEPHOCTH TMOJIyYeHHOH WH(POPMAaLlMM HAa OCHOBE HUMEKOIIMXCS 3HAHUH W
JOMOJIHUTEIbHBIX UICTOYHUKOB

UCTIOJIb30BaTh TPU  BBIMIOJHEHUHM y4YeOHBIX 3a[aHUN  HAYYHO-TIOMYJISIPHYIO
aUTepaTypy (HU3MYECKOro CONEpIKaHWs, CIPABOYHBIC MATEPUAJIbl, PECYPCHI CETH
HuTtepHer; BiameTh MNpUEMaMH KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
UH(POPMAIIUU U3 OJTHOU 3HAKOBOU CUCTEMBI B IPYTYIO

1.20

co3maBaTh COOCTBEHHBIE THCBMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
UHpOpPMALIMU M3 HECKOJNBKHX HMCTOYHHKOB (PU3NYECKOTO COAEPIKAHUs, IMyOIHMIHO
NPEACTaBIATh PE3YJIbTAThl MPOSKTHOW WIJIM UCCIIEAOBATENbCKON AEATEIBHOCTH, TIPH
5TOM TPAaMOTHO HCHOJB30BaTh HW3YYEHHBIM MOHATHHHBIA ammapar H3y4aeMoro
pa3mena (U3MKM W CONMPOBOXKAATH BBICTYIUICHHE MpPE3CHTALed C Yy4ETOM
0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB

1.21

IPU BBINOJHEHNH y4eOHBIX MPOEKTOB M HUCCIENOBAHHMHA (PU3NYECKHX MPOLIECCOB
pacripenensaTs 00s3aHHOCTH B TPYIIIE B COOTBETCTBHH C IIOCTABICHHBIMH 33Ja4aMH,




CJICAUTL 3a BBINOJHCHHEM IlJIaHa I[efICTBPIfI U KOPPEKTUPOBATH €ro, aACKBATHO
OLICHUBATDb CcOOCTBEHHBII BKJIaQ B  JACATCIIBHOCTb  I'PYIIIBL, BBICTPAUBATDH
KOMMYHUKATHBHOC BSaHMOI[efICTBHe, MMPOABJIAA TOTOBHOCTD paspellaTb KOH(I)J'II/IKTBI

MMPOBEPAEMBIE DJIEMEHTbI COAEP/KAHUA

7 KIIACC
Kon Kon
IIposepsiembie 3JIeMeHTHI COAEPKAHUSA
pasaeJia | 3JIeMeHTAa
®U3UKA U EE POJIb B IIO3HAHWH OKPYXXAIOIIETO MHPA
11 ®dusuka — Hayka O mnpupoge. Ssnenuss npuponbl. Pusndeckue SBICHUS:
' MeXaHU4YeCKHe, TeTJIOBbIE, SJIEKTPUUECKHEe, MAaTHUTHBIE, CBETOBbIE, 3BYKOBBIE
12 Ouznueckue BeIMUYUHBL 3MepeHue ¢usndyeckux BenHMuuH. Duznueckue
' npubopsl. [TorpemHocTs n3Mepernii. MexnyHapoaHasi CHCTeMa €UHHIT
EcrecTBeHHOHAy4YHBIII METO TMO3HAHMA. HAONIOEHUE, TOCTAHOBKA HAyYHOTO
13 BOMNPOCA, BBIABIKEHHE TUIOTE3, OKCIEPUMEHT [0 IPOBEPKE THUIIOTE3,
1 00BsiCHEHYE HAOFOIAEMOTO SIBJIEHHST
1.4 Onwucanne GU3NMUECKUX SBJICHUH C MOMOILBIO MOJENEH
[IpakTrueckue padoThI:
Hsmepenue pacCcTOSHUMN.
L5 Usmepenne o0bEéMa SKUAKOCTH U TBEPAOTO TeNa.
' Onpenenenue pa3mMepoB MajbIX Tel.
Hsmepenne TemmnepaTypbl IPU MOMOIIU XUAKOCTHOTO TEPMOMETpPA U JaT4MKa
TEMIIEPATyPbl
ITEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHHHU BEIIIECTBA
21 CrtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbL, UX pazMepbl. OMNbITEL, JOKA3bIBAIOLINE
' IVICKPETHOE CTPOEHHUE BEIIECTBA
59 JiBuokenue uvacTtull BemecTtBa. C(CBfA3b CKOPOCTH  JBWDKEHHS YacTHUIl C
' Temneparypoil. bpoyHoBckoe neuxkenue, nuddysus
23 BzaumopeicTBue 4aCTHULl BEIIECTBA: MPUTSIKEHUE U OTTAJIKUBAHUE
) ArperatHble COCTOSIHHSI BELIECTBA: CTPOEHME Tra30B, >KUIKOCTEH U TBEPIBIX
24 (kpucTananyecknx) Tea. B3auMoCBs3b MEXIy CBOHCTBAMU BEILIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX U UX ATOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJBI
[IpakTrueckue padoThI:
26 Ouenka auamerpa aTtoMa METOJOM PsIOB (C HMCMOIb30BaHHEM (oTrorpaduii).
' OmnbITE! IO HAOJIIOIEHHUIO TETIJIOBOTO PACLITUPEHHS ra30B.
OmnbITh! IO OOHAPYKEHHUIO NEHCTBUS CHII MOJIEKYJIIPHOTO TIPUTSKEHUS
JIBDKEHUE U B3AUMOJIEMCTBUE TEJI
3.1 Mexannveckoe ABHKeHHE. PABHOMEPHOE U HEPABHOMEPHOE BH)KEHUE
3 39 Cxkopoctb. Cpenssisi CKOPOCTb MPH HEPABHOMEPHOM ABMKeHUHU. Pacuér mytu u
' BPEMEHH JIBUKCHHUS
33 SBnenne wuHepuuu. 3akoH uHHepuMH. BsaumopnelcTBue Ten Kak IPUYHHA




HU3MCHCHUA CKOPOCTU ABUKCHUA TCIIL. Macca Kak MEpa MHEPTHOCTHU TEJIa

IImotHOCTH BCIICCTBA. CBs3b IJIOTHOCTH C KOJHMYECTBOM MOJICKYJT B €AWHULIE

34 )
00BEMa BeIecTBa
3.5 Cuna xak xapakTepuCTHKa B3aUMOJENHCTBUS Tel
3.6 Cuna ynpyroctu u 3akoH I'yka. M3MepeHue cuiipl ¢ IOMOIIbIO TUHAMOMETPA
37 SIBnenue TaroreHust U cuia TsbkecTH. Cuia TSDKECTH Ha ApYyrux IjaHerax. Bec
' Tena. HeBecomocTh
38 Cuna tpenus. TpeHue ckonbkeHUs U TpeHue MNokosi. TpeHue B mpupone u
' TEXHUKE
3.9 CrnoskeHue Cul, HallpaBJEHHBIX M0 OJHOMN npsiMoi. PaBHONEHCTBYOIIAS CHIT
[IpakTrueckue padoThI:
OnpeneneHue CKOPOCTH PABHOMEPHOT'O BIDKEHUS (IIAPUKA B KUIKOCTH, MOJEIH
ANIEKTPUUECKOrO aBTOMOOWISI U Tak panee). OmpeneneHue cpenHeill CKOpOCTH
310 CKOJIbXKEHUs] OpycKa WM IIapuKa I0 HAKJIOHHOW TIuiockocTu. OrmnpeneneHue
' IUIOTHOCTH  TBEpAoro Tena. ONbITEl, JEMOHCTPUPYIOIIHME  3aBUCHUMOCTD
pactsokeHuss  (nedopManii) TPYKUHBI OT MPHIOKEHHOH cuibl.  OMBITHI,
JIEMOHCTPUPYIOIME 3aBUCUMOCTb CHJIbI TPEHMsI CKOJIbXKEHHs OT Beca Tela U
XapakTepa CONPHUKACAOLINXCs TOBEPXHOCTEN
dusnyeckue SABJIEHUS B TMPUPOAE. TMPUMEPBbl [BHKEHUS C Pa3IMYHBIMU
3.11 CKOPOCTSIMH B XXMBOH M HEXUBOH MPUPOJE, AECHCTBUE CUJIbI TPEHUs B IPUPOAE U
TEXHUKE
3.12 TexHUueckue yCTpouCTBa: AUHAMOMETD, NOAIIUITHUKN
JIABJIEHUE TBEPJIBIX TEJI, )XKHJKOCTEU 1 TA30B
4.1 Hasnenne TBEpAOro rena. CrocoObl yMEHBIIEHHS U YBEIHUSHHS JABICHUS
42 JaBnenne rasa. 3aBUCUMOCTD IaBJICHUS T'a3a OT 00bEMa, TEMITEPATYPhI
43 Ilepenaua naBieHust TBEPABIMH TENAMHU, KUIAKOCTAMU U razaMu. 3akoH Ilackans.
' ITneBMaTH4eCcKHe MallUHbI
44 3aBHCUMOCTD NIaBJIEHUS KUIKOCTU OT TNyOMHBI. ['mapocTatudeckuil mapamokc.
' Coobmarommecs: cocyasl. [ uapaBnndeckne MexaHU3MbI
Atmochepa 3emim u armocdepHoe maBieHHe. IIpUYMHBI CyIIECTBOBAHUS
4.5 BO3AyuIHON 000s0uku 3emiu. Onbir Toppudenu. 3aBUCUMOCTh aTMOC(HEPHOTO
NaBJIEHUs OT BBICOTHI HaJl YPOBHEM MODsI
46 Usmepenne armocdepHoro nasienus. [Ipubopsl s usMepeHus: arMocqepHoro
' IaBJICHUS
47 JleficTBUe KUOKOCTU W ra3a Ha MOTIPyK€HHOE B HUX TeJo. BrITankuparomas
' (apxumenoBa) cuia. 3aKOH Apxumena
4.8 IInaBanue ten. Bo3ayxomnasaHue
[IpakTrueckue padoThI:
49 HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT OObEéMa TOTPYKEHHOH B

JKUAKOCTh 4acTu Teja. OmnpeneneHne BhITAIKUBAIOIIEH CHJIbI, AEHCTBYIOLIEH Ha
TEJIO, MOTPYKEHHOE B JKUIAKOCTb. lIpoBepka HE3aBUCHUMOCTH BBITAJKHBAIOIIEH




CUJIBI, IEUCTBYIOLIEH Ha TEJO B )KUAKOCTH, OT MACCHI TEJA.

OHbITbI, ACMOHCTPUPYOIIUE 3aBUCHUMOCTD BbITaJIKI/IBaIOLI_Ieﬁ CHIJIBI,
IEeWCTBYIOLIEH Ha TEJIO B KUIKOCTH, OT 00BbEMA MOTPYKEHHOH B )KMIKOCTh YaCTH
TeJa W OT IUIOTHOCTH kuakoctu. KoHcTpyupoBanue apeomerpa WM
KOHCTPYUPOBAHUE JIOAKHU U OIpPENeIEHUE €€ IPy30I0AbEMHOCTH

dusuyeckue sSABJICHUS B npupoac: BIUAHUC aTMOC(I)epHOFO JaBJICHUA Ha JKHUBOI

4.10

OpTaHu3M, IJIaBaHUE PbIO

TexHn4eckue yCTpoNCTBa: COOOIIAOIINECS COCYABL, YCTPONHCTBO BOXONPOBOZA,
4.11 TUAPABIMYECKUI Mpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC,

apeomerp

PABOTA, MOIIIHOCTD, DHEPT UA

5.1 Mexannueckas pabota
52 MexaHn4eckast MOLHOCTb
53 IIpocTele MeXaHM3MBI: pbIYar, OJIOK, HAKJIOHHAs IUIOCKOCTb. IIpaBmio
' paBHOBeCHsI pblyara
54 [IprMmeHeHNe mpaBuiia PaBHOBECHS pblyara K OJIOKY
55 «3onmoTtoe  mpaBwioy  MexaHWkKH. KospduuumeHnT mone3Horo - AencTBUs
' MexaHU3MOB. IIpocTbie MeXaHU3MbI B OBITY U TEXHUKE
5.6 IToTennmanpHas 3HEPrUM TeNa, MOJHATOIO Hal 3eMIEn
5 5.7 Kunernueckas sHeprus
58 ITonnast MexaHuueckas SHepPTUsl. 3aKOH U3MEHEHMs U COXPAaHEHUsI MEXaHUYeCKOH
' SHEPTUM
[IpakTrueckue padoThI:
Onpenenenne paboThl CHUJIBI TPEHUS TPH PABHOMEPHOM MABIDKEHHH Teja IO
59 TOPU30HTAJbHON MOBEpXHOCTH. MccnenoBanue yCIOBUI pPaBHOBECHsS pblYara.
Hsmepenne KIIJI HaknOHHOM miockocTu. HM3ydeHue 3akOHa COXpaHEHUs
MEXaHUYECKON 3HEprun
5.10 Du3nuecKue sIBJICHUs B IPUPOJE: PbIYArd B TEJIE YEIOBEKa
511 TexHUYecKue yCTPOWCTBA. pbIYAr, TIOJABMKHBIM W HEMONBIIKHBIN OJOKH,
' HAKJIOHHAS TUIOCKOCTb, MPOCTHIE MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemMble 31€MEHTHI COAEPKAHHS
pasaena | 3JeMeHTa
TEIVIOBBIE ABJIEHUA
OcHOBHbIE  TOJIOKEHUS]  MOJIEKYJSPHO-KMHETUYECKOM  TEOpUU  CTPOEHMUs
6.1 BellecTBa. Macca u pasmepbl MoJieKysd. OIbIThI, MOATBEP)KAAIOLINE OCHOBHBIE
6 MOJIOKEHUST MOJIEKYJIIPHOKUHETUYECKONU TEOPUH
6.2 Monenu TBEPIOro, JKUAKONO H  Tra3000pa3HOTO COCTOSIHUI — BEINECTBA.
' Kpucrannmuyeckue u amopHbIe TeIa
6.3 OOmpsicHEeHHEe CBOWCTB Ta30B, KMAKOCTEH U TBEPABIX TEJ HA OCHOBE IOJIOXKEHHI




MOJIEKYJISIPHOKUHETUYECKON TEOPUU

6.4

CmauuBaHue U KaNMUJUJIAPHBIC ABJICHUSA

6.5

Tennosoe paclIMpeHue U cxxaTue

6.6

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIIOBOTO ABUKEHUS YaCTHI]

6.7

Buytpennsit  sHeprusi.  CrnocoObl  W3MEHEHHMs  BHYTPEHHEH  DHEPIUH:
TeIUIonepeiadya 1 COBEPLICHNE PpadOThI

6.8

BI/II[bI TeIIonepeaavun. TCIJIONPOBOAHOCTb, KOHBCKLIUA, U3JTYUCHUE

6.9

Konmuectso Teruiorsl. Y aenbHas TEINIOEMKOCTD BEIIECTBA

6.10

TennooOMeH 1 TEIIOBOE paBHOBECHE. Y paBHEHHE TEIIOBOTO OallaHca

6.11

IInaBnenue u OTBEPACBAHUE KPUCTAJIMYCCKUX BECIICCTB. VnenpHasi Teruiora
IJIaBJICHUA

6.12

[TapoobpazoBanue u konmeHcanus. Ucnapenne. Kumenue. YnenbHas TeruioTa
napoobpa3oBaHusl. 3aBUCHMOCTh TEMIIEPATypbl KHIIEHHUS OT aTMOC(epHOro
JaBJICHUs

6.13

BrnaxxHocTb BO3nyXa

6.14

3Hepm${ TOILJIUBA. Yneanas[ TEIJIOTAa CropaHusd

6.15

puauuner padorsel Termmosbix asurarenei KIIJ[ TeroBoro nmBuraress.
Tennosele ABUraTENN U 3aLUTA OKPY KAIOIIEH Cpeabl

6.16

3akoH COXPaHCHUA U MPEBPALLCHUA SHEPTHUU B TCIJIOBBIX IMTPOLECCaxX

6.17

[IpakTrueckue padoThI:

OmnbITh IO OOHAPYKEHHUIO NEHCTBUS CHIT MOJIEKYJIIPHOTO NIPUTSDKEHUS.

OnbIThI O BRIPAIlMBAHUIO KPUCTAJJIOB IIOBAPEHHON COJIM WJIM caxapa.

OmnbITh IO HAOMIONEHUIO TEIJIOBOTO PACLIMPEHHS Ta30B, JKUAKOCTEH M TBEPIBIX
TeJL

Omnpenenenue naBaeHNs BO3AyXa B OAJUIOHE MIMPHULIA.

OnbITEl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD IABJIEHUS] BO3AYyXa OT €ro o0néma u
HArpeBaHUs WIN OXJIAXKICHUS.

[IpoBepka rUMOTE3bl JUHEHHOW 3aBUCHMOCTH JUIMHBI CTOJOWKA KUIKOCTH B
TEPMOMETPHUECKON TPyOKe OT TeMIepaTyphl.

Habmonenne u3MeHeHHWs] BHYTPEHHEH OSHEpPrUuM Tella B pe3yJbTare
TeruIonepenay U paboThl BHELTHUX CHIL.

UccnenoBanue siBIEHUs] TEIIOOOMEHA MPH CMEIIUBAHUHN XOJIONHOW W TOpsUei
BOJBL

OmnpeneneHne KOJIMYECTBA TEIUIOTHI, MOJYYEHHOrO BOAOH NpHU TETIOOOMEHE C
HArpeTbIM METAJUINYECKUM LIUIUHIPOM.

Onpenenenue yaenbHON TEIIOEMKOCTH BEILLIECTBA.

Hccnenosanue npouecca HCIapeHus.

Ornpenenenne OTHOCUTENBHON BJIa’KHOCTH BO3yXa.

Ornpenenenue yaenbHON TEIUIOTHI MJIaBJICHUS JIbJA.

6.18

dusnyeckue sIBJICHUs B MPUPOAE. MOBEPXHOCTHOE HATSDKEHHE U KallUJUIpHBIE
SIBIGHUSl B INIPUPOAE, KPUCTAJUIbl B mpupone, uznydeHue CojHLA, 3aMep3aHue




BOJIOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCH, TYMaHa, HHEs, CHEra.

TexHnueckue yCTpPOWCTBA: KANMWJUIAPBL, NPUMEPHI UCIOJIB30BAHUS KPHUCTAJLIOB,
JKUAKOCTHBIM TEPMOMETP, AATYUK TEMIEPAaTyphl, TEPMOC, CUCTEMA OTOILICHUS

0.19 ZIOMOB, TUTPOMETPBI, IICUXPOMETp, MapoBasi TypOWHA, ABUraTeib BHYTPEHHErO
CrOpaHusl.
DQJIEKTPUYECKHWE 1 MAT'HUTHBIE ABJIEHUA
7.1 OnexTpuzanus Ten. J[Ba poaa 3JeKTPUUECKHUX 3apsiioB
BzanmopnetictBue 3apsokeHHBIX  Tesl. 3akoH KynoHa (3aBUCHMMOCTB — CHITBI
72 B3aMMOMEHMCTBUSI 3apsDKEHHBIX TeJl OT BEIMYUHBI 3aps/IOB U PACCTOSHUSA MEXKAY
TEJIaMH)
73 Onextpuueckoe mnoje. Hampsok€HHOCTh anekTpuueckoro mnofs. IlpuHiun
' CYNEPIIO3UINHU 3JIEKTPUIECKHUX TOJIeH (Ha Ka4eCTBEHHOM YPOBHE)
74 Hocutenu osnexTpuueckux 3apsaoB. DJIEMEHTApHBIM 3JIEKTpUYECKUN 3apsn.
' Crtpoenue aroma. [IpoBOgHUKY U AUDIEKTPUKU
7.5 3aKOH COXPaHEHUs JIEKTPUIECKOTO 3apsiaa
76 DNEeKTPUUECKUIT TOK. YCIOBUS CYIIECTBOBAHHUS  BJEKTPUYECKOrO  TOKA.
' HcTouHHUKY TOCTOSHHOTO TOKA
77 JIelicTBUST  BJIEKTPUUECKOTO TOKa (TEIUIOBOE, XHMHUYECKOE, MAarHUTHOE).
' DNeKTPUUECKUN TOK B )KUJKOCTSIX U rasax
7.8 Onexktpuueckas Lemnb. Cuiia Toka. JJIeKTPUUECKOe HalpsiKeHue
7.9 ConpoTuBieHne NPOBOAHMKA. Y IEbHOE CONTPOTUBJIEHNE BELECTBA
7.10 3akon OMa aJ1st y9acTKa LenH
7.11 IlocnenoBarenbHOE U NAPANIENbHOE COEAUHEHNE TPOBOHUKOB
7.12 Pabota 1 MOITHOCTH 3JIEKTPUUIECKOT0 TOKA. 3akoH JIxxoyis — JleHna
713 DnexTpuvecKre ey U MoTpeduTeNn 3NeKTpUIeckor sHeprun B ObiTy. Kopotkoe
' 3aMbIKaHHUE
7.14 ITocrosinHbIEe MarHuTHL. B3anuMonelcTBie NOCTOSIHHBIX MATHUTOB
7.15 MarnutHoe noje. MaruutTHoe noJje 3eMJIM U €ro 3HaueHUe AJis XKU3HU Ha 3emiie
716 Oneir  Opcrega. MarHuTHoe T1oJe 3JeKTpudeckoro Toka. IIpumeHenue
' 3JIEKTPOMArHUTOB B TEXHUKE
JleiicTBie MarHMTHOrO TMOJs Ha IMPOBOAHUK C TOKOM. OJIEKTPOABHUIATENb
7.17 MOCTOSAHHOrO TOKa. HMcnonb3oBaHue 3ieKTpOABUraTeNied B TEXHHYECKHUX
YCTPONCTBAxX U HAa TPAHCIOPTE
7.18 Onbitel @apanes. SABnenue sanekTpoMarHuTHON nHAYyKUuU. [1pasuno Jlenna
719 OnextporeHeparop.  CrocoObl  MONy4YeHHUs]  BJIEKTPUYECKOH  HHEPIHH.
' DNIEKTPOCTAHIIMH HA BO3OOHOBJISIEMBIX HCTOUHHKAX YHEPTUH
[IpakTrueckue padoThI:
720 OneiTel 1O HAOMIONEHWIO  SJEKTPU3ALMH  TeN  WHAYKUUEH u  1pu

CONIPUKOCHOBEHUU.
HCCJ’IGHOBaHI/Ie HeﬁCTBHﬂ SJICKTPUICCKOrO IMOJIA Ha IPOBOAHHUKH U JUBJICKTPUKH.




COopxka u mpoBepka padOThI SMEKTPUIECKOH IIENH MOCTOSTHHOTO TOKA.
HsmepeHue u peryimpoBaHUe CUJIbI TOKA.

HsmepeHue u peryinpoBaHue HaNpsiKeHUs].

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, MAYLIErO 4Yepe3 pe3ucrop, OT
COTIPOTHUBIIEHUS PE3UCTOPa U HANPSKEHUS Ha PE3UCTOpE.

OnpIThI, NEMOHCTPUPYIOLIME 3aBUCUMOCTb 3JIEKTPUYECKOIO CONPOTUBIECHUS
MIPOBOJIHUKA OT €r0 JJIMHBI, MUIOMAAH MONEPEeYHOro CeYeH!sl U MaTepuala.
IIpoBepka npaBuia Cl0oXeHUsI HANPSKEHUH MPHU MOCIe10BaTENbHOM COEIUHEHNN
nByx pesuctopoB. IlpoBepka mpaBuna s CUJIBl TOKa IPU MNapajljieIbHOM
coenHeHUN pe3ucTopo. OnpeneneHue pabOThI SIEKTPUIECKOTO TOKA, HAYLIETO
yepes pesuctop. OnpeneneHne MOLTHOCTH 3JIEKTPUUECKOrO TOKA, BbIAENAEMON Ha
pesuctope. MccnenoBanue 3aBUCUMOCTH CHUJIBI TOKa, HAYLIETrO Yepes3 JaMIIOUKy,
or HampsbkeHuss Ha Hel. Ompenenenue KIIJI narpesarens. Hccnemosanue
MarHMTHOIO B3aMMOJEMCTBHsI MOCTOSIHHBIX MarHuToB. M3ydeHne MarHUTHOIO
TIOJIsI TOCTOSTHHBIX MarHUTOB NPU UX OOBEIMHEHUH U pasaenenuu. Mcciaenosanne
NEeNCTBUSL  DJEKTPUYECKOro TOKAa Ha  MarHuTHyr  crpenky.  OmbIThl,
JE€MOHCTPUPYIOIME 3aBUCHMOCTb CHJIbI B3aUMOJEHCTBUS KAaTyLIKH C TOKOM H
MarHura OT CHUJIbl TOKa M HaIpaBlieHUs TOKa B KaTyluke. M3ydeHue nelcTBus
MarHUTHOIO IMOJII Ha MPOBOAHUK C TOKOM. KOHCTpyupoBaHue U H3ydeHUE
pabotsl anektponsuratens. M3mepenne KI1J] anekrponBuraTeibHON YCTAHOBKH.
OnpITbl MO HCCJIENOBAHUIO  SIBJEHUS]  3JIEKTPOMArHUTHON — MHAYKLMU:
UCCleJOBaHNE U3MEHEHUN 3HaUeHHs U HaIlPaBJICHUs] HHAYKLIMOHHOTO TOKA

Qdusnyeckue SBIEHUS B MPUPONE. JJIEKTPUYECKHE SBIEHUs B armocdepe,

7.21 3JIEKTPUUECTBO JKUBBIX OPTaHW3MOB, MarHUTHOE Mojie 3eMiH, apeiid mosrocos,
POJIb MArHUTHOTO TOJIS JUIsl )KU3HU Ha 3eMJie, MOJIIPHOE CUsTHUE
TexHudeckue yCTpONCTBA: 3JIEKTPOCKOIN, aMIlEpMETP, BOJBTMETP, pPEocCTar,
CUETUMK  JJIGKTPUUYECKOW  SHEPTUH,  3JIEKTPOOCBETUTENbHBIE  MPHOOPHI,

7.22 HArpeBaTeJIbHBIC HJIEKTPONPHOOPHI (IPUMEPBI), HJTEKTPHUUECKUE MPEIOXPAHUTEINH,
3JIEKTPOMArHUT, 3JIEKTPOJBUraTeNb MOCTOSHHOIO TOKA, F€HEPaTop MOCTOSHHOIO
TOKa

9 KIIACC
Kon Kon
IIpoBepsiembie 3JIeMeHTHI COeP:KAHHS
pa3aena | 3jieMeHTa
MEXAHHWYECKUE ABJIEHUA
8.1 Mexanuueckoe aBuxkeHne. Martepuanbhas Touka. Cucrema oTcuéra
8.2 OTHOCUTEIBHOCTD MEXAHUYECKOTO JIBUKEHUS
g 83 PaBHOMEpHOE NPSMONMHENHOE BUKEHHE
8.4 HepasnomepHoe npsiMonuHeliHoe ABuxkeHue. CpeqHssi U MTHOBEHHAsl CKOPOCTh
' TeJia MPU HEPAaBHOMEPHOM JIBUXKEHUU
8.5 Yckopenue. PaBHOYCKOPEHHOE MPSMOJIUHENHOE IBUKEHUE
8.6 Cobonnoe napenune. OnbiTel I ammnes




PaBHOMepHOe nBHMXKEHME 1O OKpyx)HOCTH. llepmoxg m dactota oOparineHws.

87 JIuneiiHas v yrioBasi CKOpocTu. LIeHTpoCTpeMUTENBbHOE YCKOPEHUE
8.8 Ilepssriii 3axon HeroToHA
8.9 Bropoii 3akon HeroTona
8.10 Tpertnii 3axoH HproTOHA
8.11 IIpuHIMD Cynepno3uLuu CUl
8.12 Cuna ynpyroctu. 3akoH I'yka
8 13 Cuna TpeHus: cuia TPEHMsI CKOJBbXXEHMs], CUJla TPEHHs MOKOs, ApPYrue BUIbI
' TpeHUsI
8.14 Cua TsDKeCTH U 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOHOTO TaeHHS
8 15 Hewxenne rmmaHer Bokpyr Comama.  IlepBast  kocMmuueckass  CKOPOCTb.
' HesecomocTb 1 meperpysku
8.16 PaBHOBecue marepuaabHON TOUKH. AGCONOTHO TBEPAOE TEIO
8 17 PaBHOBecue TBEPAOro Tejna C 3aKPEIUIEHHONW OCBIO BpalieHus. MOMEHT CHUIIBL
' IenTp TspKECTH
8.18 HWmnynec Tena. UsmMenenne nmnynbsca. Mmmnynsc cuibl
8.19 3aKOH COXpaHEeHMs UMITyJIbCa
8.20 PeakxTusHOE nBUXKEHUE
8.21 Mexanudeckast paboTa 1 MOLTHOCTb
8.22 Pabora cun TsoxecTy, ynpyrocty, TpeHus. CBsA3b 3HEpruu 1 padboThl
8.23 IToreHnmanpHas 3Heprus Teja, MOJHATOrO Hajl MOBEPXHOCTHIO 3eMIIH
8.24 IloreHnnanbHas SHEPIUsl C:KATON MPY>KUHBI
8.25 Kunernueckas sHeprusi. Teopema 0 KHHETUYECKON SHEPTUU
8.26 3aKOH COXpaHEHMs] MEXaHNUeCKOH 3HepruU
[IpakTrueckue padoThI:
Omnpenenenue cpenHel CKOPOCTH CKOJIBXKEHUST OPyCKa WIIM JBMYKEHUS IIApUKa I10
HaKJIOHHOM muockocTu. OmnpeneneHne yCKOpPEHMs Tejla MPU PaBHOYCKOPEHHOM
JBHKEHUH 10 HAKJIOHHOM MJIOCKOCTH.
Hccnenosanue 3aBUCUMOCTH MNyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM
OBUKEHUH 0€3 HA4aJIbHOM CKOPOCTH.
IIpoBepka TrHMOTE3BI: €CIM MPHU PABHOYCKOPEHHOM IBUKEHUH O€3 HaudaJbHOU
8.27 CKOPOCTU IIyTU OTHOCATCA KaK psl HEYETHBIX YHUCEJI, TO COOTBETCTBYHOLIUE
MIPOMEKYTKH BPEMEHU OJUHAKOBBL
Hccnenosanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBXKEHHsI OT CHJIbI HOPMaJIbHOTO
nasnenus. Ompenenenne kodpduimieHTa TpeHus ckonbxeHus. OnpeneneHue
XKECTKOCTU MpykuHbl. OmnpeneneHue paboThl CHIIBI TPEHHSI MPH PABHOMEPHOM
IBW)KEHUH TeJIa 10 TOPU30HTAJIBHON moBepxHOCTH. OnpeneneHne padoThl CHIIBI
YOPYrocTM MpU MNOABEME TIpy3a C MCHOJB30BAHUEM HENMOABHXXHOIO U
MOJBM)KHOTO OJIOKOB
8 28 dusnueckue sBJICHUS B NPUPOAE. MNPUIUBBI U OTJIUBBL, ABUXKEHUE ILIAHET

ConneyHoi CUCTEMBI, PCAKTUBHOC IBUXKCHUEC JKUBbIX OPIraHU3MOB




TexHudeckue YCTpOfICTBaI CIIUAOMETP, HAATUUKKU TMOJIOXKEHUA, PACCTOAHUA U

8.29
YCKOpEHUS, PAKeThbl
MEXAHHWYECKUE KOJIEBAHWA 11 BOJIHBI
o1 Konebarenproe nBuxkeHne. OCHOBHBIE XapakTePUCTUKU KOJeOaHWH: MEpHON,
' 4acToTa, aMILTUTYAA
97 MaremaTnueckuii W MPY>KUHHBIA MasTHuUkH. lIpesBpamneHune sHeprum mnpu
' KoJieOaTeIbHOM JIBHKEHUH
93 3aryxaromue konedanus. BeiHykneHHble konebanus. Pesonanc
Mexanuueckue BonHbL CBolicTBA MexaHMYeckux BOJH. IlpomonpHble U
94 MonepeyHble BOJNHBL JlJIMHA BOJHBI M CKOPOCTb €€ pPacHpOCTPaHEHUs.
MexaHuueckye BOJIHbI B TBEPAOM Telle, CeIiCMUYECKHUEe BOJIHbI
9.5 3Byk. ' pomkocTh 1 BbicOTa 3ByKa. OTpaskeHUe 3ByKa
9.6 WH}ppa3Byk U yabTpa3ByK
9 .
[IpakTrueckue padoThI:
Omnpenenenne 4aCTOTHI U TEPHOAA KOJIEOaHUH MaTEMaTHYECKOTO MasITHUKA.
Omnpenenenne 4aCTOTHI U MEPHOAA KOJIeOaHUH NPYKUHHOTO MasTHUKA
9.7 UccnenoBanue 3aBUCHMOCTH TEpHOAA KOJeOaHUH MOABEIIEHHOIO K HUTH TPy3a
' OT AnuHbI HUTH. MccnenoBaHne 3aBUCUMOCTH Meproaa KoyuebaHui NPy KHHHOTO
MasTHHKa OT Macchl Tpy3a. IIpoBepka He3aBHCHMOCTH mepuona KojeOaHHi
rpy3a, MOABEIIEHHOTO K HMTH, OT MacChl Ipy3a M JKECTKOCTH NPy KHUHBI.
Usmepenne yckopeHusi CBOOOTHOTO MafeHuUs
08 dusnyeckue ABJIEHUs B INPUPOAE. BOCHPUATHE 3BYKOB  JKMBOTHBIMH,
' 3eMIIETPSICEHHE, CEIICMUUECKHEe BOJIHBL, LIyHAMHU, 5XO
9.9 TexHuuecknue yCTpOHCTBA: 3XOJIOT, HCHOJBb30OBAHHE YIBTPAa3Byka B OBITY H
' TEXHUKE
OJIEKTPOMAI'HUTHOE I10OJIE U DJIEKTPOMAT'HUTHBIE BOJIHbBI
101 DJIeKTpOMarHuTHoOe oJie. DNeKTpOMarHuTHbIE BOJIHBIL. CaoiicTBa
' 3JIEKTPOMATHUTHBIX BOJIH
10.2 ITkana 31€KTPOMArHUTHBIX BOJIH
10.3 DnexkTpoMarHuTHas npupoaa csera. CkopocTs cBeTa. BomHOBbIE CBOICTBaA cBeTa
10 104 [IpakTrueckue padoThI:
' HzydeHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOMJIBHOTO TenedoHa
105 Qdusznueckue SBICHUS B TNPUPONE. OHOJOTMYECKOe JeHCTBHE BHUIUMOTO,
' yIbTPadUONETOBOTO U PEHTT€HOBCKOTO U3y4eHUH
106 TexHudeckue yCTpoOMCTBAa: UCHOJAb30BAHUE BJIEKTPOMArHUTHBIX BOJH IS
' COTOBOM CBSI3H
CBETOBBIE ABJIEHUA
1 11.1 Jlyuesas monens ceera. McTounuku ceera
11.2 [IpssmMonuHelHOe pacipOCTPaHEHHE CBETA
11.3 OTtpaxenne ceeta. [1nockoe 3epkano. 3aK0H OTPaKEHHsI CBETA




IIpenomnenue cBera. 3akoH mpeaomieHus cseTta. IlonHoe BHyTpeHHee

11.4
OTpa’keHUe CBETa
11.5 JIunza. Xop nydeit B uH3e
11.6 Ontuyeckas cucreMa (poroarmapara, MUKPOCKONA U TEJIECKONa
11.7 I'ma3 xak ontudeckas cuctema. ban3opykocTs U 1aIbHO30PKOCTh
118 Paznoxxenne Oemoro ceera B cmektp. Ombitel  HbtoToHa,  CrokeHue
' CIEKTpaJbHBIX LBETOB. /lucnepcus ceera
[IpakTrueckue padoThI:
Hccnenosanue 3aBUCUMOCTH yIUIa OTPAXKEHUS! CBETOBOIO JIyda OT yrjla NafgeHus.
UzydeHne xapakTepUCTHK N300paKeHHs MTPEeaMeTa B INIOCKOM 3epKalie.
Hccnenosanue 3aBUCHMOCTH yIVIa IPENOMJIEHHS CBETOBOIO Jyda OT yIUa
119 MafeHusl Ha TPAHULIE KBO3JYX — CTEKJION.
' [MTonyuenne n300paskeHUH ¢ TOMOLIBIO COOUPArOIEell TNH3BL
Omnpenenenne GOKyCHOTO PACCTOSHUS MU ONTUYECKOHN CHUJIbI COOMpAroIeli TNH3bL
OmnBITHI IO PA3NIOKEHHUIO OEJIOr0 CBETA B CIIEKTP.
OmnBITHI 1O BOCTIPHSITHIO LIBETA MPEAMETOB MPH MX HAOJIIOACHUN Yepe3 LIBETOBbIC
bUIBTPHI
1110 Qdusnyeckue sBiaeHuss B mnpupozge: 3arMmeHus ConHua u JlyHbl, 1BeTta Teu,
' onTu4eckue siBjeHus B atMochepe (uBet Heba, pedpakius, paayra, MAPaK)
111 TexHuueckue yCTPOWCTBA: OYKH, MEPUCKON, (OToamnmapar, ONTHYECKHE
' CBETOBO/IBI
KBAHTOBBIE ABJIEHUA
12.1 OmnbrTel Pesepdopaa u nnanerapuas Mmonens aroma. Monens atoma bopa
12.2 Hcnyckanue u norsiowmenue ceera arTomoM. KBanTsl. JInHeUaTbie CIEKTPEI
12.3 PannoaktuBHOCTE. AJb(a, OeTa- 1 raMMa-U3ITydYeHHsI
12.4 Crtpoenue atoMHoro siapa. HyknonHas Mozenb atoMHoro siapa. M3otonsl
12.5 PaanoaxtusHble npeBpainenus. [lepuoa nonypacnana aTOMHBIX sep
12.6 SnepHble peakiuu. 3aKOHBI COXPaHEHUs 3aps0BOrO U MaCCOBOT'O UHCEN
12.7 DHeprusi CBsI3U aTOMHBIX siiep. CBsA3b MacChl U SHEPTUHU
12.8 Peaxuun cunrtesa u nenenus siaep. Mcrounnku sueprun CosnHLA U 3BE31
12 12.9 Snepnass sHepreruka. JlelicTBUe pPagUOAKTUBHBIX M3JIyYEHUH HA JKUBBIE
' OpPTaHU3MbI
[IpakTrueckue padoThI:
Habnronenne CruonIHbIX U JIMHEHYATBIX CIIEKTPOB H3JTyUSHHSL.
12.10 UccnenoBanue TpeKOB: U3MEPEHHE YHEPTUN YACTHILBI 10 TOPMO3ZHOMY MyTH (TI0
¢dororpadusim).
UzmepeHne paaroakTHBHOTO GoHa
Qduznueckue SBICHUS B TMPHUPOAE. ECTECTBEHHBIH PaTUOAKTUBHBIA (POH,
12.11 KOCMUYECKHUE JIy4H, PaIAUOAKTUBHOE U3JIYYEHUE MPUPOAHBIX MHUHEPAJIOB,
NENCTBHE PAANOAKTUBHBIX M3JIy4Y€HUN HA OPraHU3M YEJI0BEKa
12.12 TexHuueckue yCTPONUCTBA: CHEKTPOCKOIN, WHAWBUAYAJIBHBIA NO3UMETP, Kamepa




Bunscona

IMPOBEPAEMBIE HA OI'D IO ®U3UKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUA OCHOBHOIM OBPA30OBATEJIBHOMN MPOIT'PAMMBI OCHOBHOI'O

OBLIET'O OBPA3OBAHUA

Kon
NMPOBEPSIEMOro
TpeboBaHUS

IIpoBepsieMble TPEOOBAHUS K MPEIMETHBIM Pe3yJbTaTaM 0a30BOr0 YPOBHS
OCBOEHHSI OCHOBHOI 00pa30BaTeIbHOI MPOrPaMMBbI OCHOBHOT'O 00111ero
o0pa3oBanusi Ha ocHoBe ®I'OC

[Tonnmanue posnn (U3MKH B HAYYHOH KapTUHE MHUPA; CHOPMHUPOBAHHOCTH OA30BBIX
NPEACTABICHUN O 3aKOHOMEPHOMN CBSI3M U MO3HABAEMOCTH SIBJICHUH NPUPOABI, O POJIH
JKCIepuMeHTa B (U3MKe, O cucreMoobpasymoomed poian (U3UKH B Pa3BUTUH
€CTeCTBEHHBIX HAyK, TEXHUKH W TEXHOJIOTHH, 00 3BOMIONMH (PU3HUUECKUX 3HAHUN U
UX POJIM B LIEJIOCTHON €CTECTBEHHOHAy4YHONW KapTUHE MHUpPA, O BKJIaJ€ POCCUHCKUX H
3apyOeKHBIX Y4YEHBIX-(U3UKOB B Ppa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB
OKPY’KaIOIIEero MUPA, PA3BUTHE TEXHUKU U TEXHOJIOTHH

3HaHus O BHAAX Marepud (BELIECTBO M TIOJiE), O MABIDKEHHH Kak crocode
CYLIECTBOBAHMS MAaTEPHH, 00 aTOMHO-MOJICKYJIIPHOH TEOPUU CTPOESHHUS BEIIECTBA, O
¢u3nyeckoll  CyIIHOCTH  SIBJIEHWH  NpUpoAbl  (MEXaHHYECKHX,  TEIUIOBBIX,
3JIEKTPOMATHUTHBIX U KBAaHTOBBIX), YMEHHE pa3jMyaTh SIBJICHUS MO ONHCAHUIO HX
XapaKTEePHbIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX TaHHOE
¢dusnyeckoe siBIEHUE, YMEHHUE PACIO3HABATH MPOSIBIEHHE HM3YUEHHBIX (PU3MUECKUX
SIBJIEHUH B OKPY’KAIOIeM MHUPE, BBIAEISS UX CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)

BraneHne ocHOBaMH TMOHSATHIHOTO anmapara U CUMBOJHYECKOrO sI3bIKa (PU3UKU H
UCTIONB30BAHUE WX JUIsI peIleHus] y4eOHBIX 3a/1ady, YMEHHE XapakTephu30BaThb
CBOWCTBa Tel, (pU3NUECKHe SBICHHUS M IMPOLECCHL, HCIONb3Ys (QyHIAMEHTAIbHBIE U
SMIUPUUECKHUE 3aKOHBI

VYMeHre OMUChIBATh W3y4YEHHbIE CBOMCTBA TeNl U (PU3HYECKUE SIBICHUS, HUCIOJIB3YS
(u3NUeCKre BETHYNHBI

BrnaneHue ocHOBaMM METOIOB HAyYHOTO MO3HAHHS C YYETOM COOJIONEHHS MPaBHI
Oe3omacHOro Tpyaa: HabmoneHue PU3MISCKUX SBJICHU:

yMEHHE CaMOCTOSITENIbHO COOUpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY M3 JaHHOTO
HaOopa o0OpyIOBaHUS O MHCTPYKLIMH, OMUCHIBATH XOJ OMbITA U 3aMUCHIBATH €ro
pe3ysbTaThl, POPMYJIHPOBATH BBIBOIbI,

NPOBEEHHE TPSMbIX U KOCBEHHBIX HM3MEpPEHHI (PU3UYECKUX BEJNUYHMH. YMEHHE
IUIAHUPOBATh ~ M3MEPEHHsI, CaMOCTOATENIbHO  COOHMpaTh  HKCIEPUMEHTATbHYIO
YCTAHOBKY [0 HWHCTPYKIIMM, BBIYHCISATH 3HAYEHHWE BEIWYMHBI W aHATH3UPOBAThH
NOJyYeHHbIE PEe3yJbTaThl C Yy4€TOM 3aJaHHOH MOTPELIHOCTH  PEe3yJIbTaTOB
U3MEPEHN,

NPOBEJCHHUE HECIOKHBIX JKCIEPUMEHTANbHBIX HCCIEIOBAHUI, CaMOCTOSTEIbHO
coOupath SKCIEPUMEHTAIbHYIO YCTAHOBKY W TMPOBOAUTb HCCIEAOBAHUE IO
UHCTPYKLHH, TPEACTABISITH MOJy4YEeHHbIE 3aBUCUMOCTU (PU3NYECKUX BEJIMYHMH B BUIE




Ta6.]'II/ILI u Fpa(I)I/IKOB, YUYUTBIBATE NOTPCIIHOCTHU, ACIAThb BBIBOAbLI IO PE3YJbTaTaM
HUccjaeaoBanus

[ToHnMaHue XapakTepHBIX CBOWCTB (M3MYECKHX Monenel (MarephaibHas TOYKa,
aOCOJIFOTHO TBEPIOE TENO, MOJENU CTPOEHUS Ta30B, XHUIKOCTEH U TBEPABIX Tel,
IUTAHETapHasi MOJAENb aTOMa, HYKJIOHHAs MOJENIb AaTOMHOIO spa) M YMEHHE
NPUMEHSTH UX JUIs1 OOBSICHEHUS (PH3UUECKUX MPOLIECCOB

Ymenne oOBACHATh (PU3NYECKHE TMPOLECCHl W CBOHCTBA TEN, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalUuld IPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, B YacCTHOCTH,
BBIABJIATD MPUYMHHO-CJIEICTBEHHbIE CBSI3U U CTPOUTH OOBSICHEHHE C OINOpOH Ha
U3yUYeHHBIE CBOICTBA (PU3MUECKHX SIBJICHUH, (U3NIECKHE 3aKOHBI, 3aKOHOMEPHOCTH U
MOJIENH

YMmenne pemarb pacuérble 3ana4n (Ha 6aze 2 — 3 ypaBHEHHUI), HCIIONB3Ys 3aKOHBI U
(bopmyIbl, CBsI3bIBarOLINE (PU3UUECKUE BEIMYUHBI, B YACTHOCTH, 3aIIUChIBATH KPATKOE
yCJIOBHE 33/1a4M, BBIIBJISITH HEJOCTAIOIINE HAHHBIEC, BHIOUPATh 3aKOHBI  (POPMYJIBI,
HEOOXOIUMBIE Uil €€ pEeLIeHHUs, HCIOJNb30BaTh CIPABOYHBIE JaHHBIE, MPOBOIUTH
pacyéTbl W OLCHWBATh PEATUCTHYHOCTb IIOJYYEHHOTO 3HA4YEHUS (HU3MUECKON
BEJIMYMHBI, YMEHHUE OINpPENeNsATh Pa3MEPHOCTh (PU3NUECKON BEIMYUHBI, TOITYYEHHON
NPU PELICHUH 3a1a4H

YMeHHe XapakTepu3OBaThb MPUHLUIBLI AEHCTBUS TEXHUYECKUX YCTPONCTB, B TOM
qriciie ObITOBBIX MPUOOPOB, M MPOMBIIUIEHHBIX TEXHOJIOTHMYECKHX MPOIECCOB MO UX
OIHCAHMIO, WCIIONB3Ysl 3HAHUSI O CBOWCTBAX (PM3MUECKUX SIBIEHUH U HEOOXOIHUMBbIE
dusnyeckre 3aKOHOMEPHOCTH

10

VYMeH1e UCHOIb30BaTh 3HAHUS O (1)I/ISI/I"IGCKI/IX SIBJICHUAX B HOBCGHHGBHOﬁ JKU3HU AJ1d
obecrieueHusi 0Oe30macHOCTH TmpH  obOpameHun ¢ OBITOBBIMH NPHOOpPaMH U
TEXHUYECKIMH YCTPOMCTBAMH, COXPAHEHHsI 3I0POBbsS M COONIONEHHS HOPM
HKOJIOTHYECKOTO TOBENEHHs B OKpYy’Karolled cpene, MOHUMaHHEe HEOOXOTUMOCTH
NPUMEHEHHUsT  JOCTM)KEHUH  (U3UKM U TEXHOJOTHMH Ui  PalMOHAJIBHOTO
IPUPOAOIIONIB30BAHUS

11

OneIT moMCKa, mMpeoOpa3oBaHUs M MPENCTaBICHUs WHPOpMauMU (HU3HUECKOTO
COIEpPKAHUS C HUCIOJB30BaHUEM HH(OPMAIIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTHIA,
yMEHHE OLEHHBATh JOCTOBEPHOCTh IOJNyYeHHOW UWH(POpPMALMU Ha OCHOBE
UMEIOIIUXCSl 3HAHUH M JIOTIOJIHUTENIbHBIX MCTOYHUKOB, YMEHHE HCIOJIb30BATh IMPHU
BBIMOJIHEHNH Y4€OHBIX 3aaHUH HAYYHO-TIONMYJSIPHYIO JINTEPATypy (U3HUECKOrO
COIEepIKaHUs, CIPABOUHbIE MaTepUaibl, pecypcel ceTu WHTepHeT;, BIangeHHe
6a30BbIMH HaBBIKAMH MpeoOpa3oBaHns HHPOPMALIMK U3 OIHOW 3HAKOBOH CHUCTEMBI B
OPYTYIO;, YMEHHE CO3/1aBaTh COOCTBEHHBbIE NMHCbMEHHBIE M YCTHBIE COOOLICHHS Ha
OCHOBE MH(OPMALNH U3 HECKOJIBKIX HCTOUHUKOB




HNEPEYEHD DJIEMEHTOB COAEPKAHUS, TIPOBEPAEMbIX HA OI'D ITO

OU3UKE
Kon IIpoBepsieMbli 3JIEMEHT COAEPKAHHS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexannueckoe nBmwkeHne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTH
' JIBHIKEHHSI
PaBHOoMepHOE 1 HepaBHOMEpHOE ABMKeHHe. CpenHsst ckopocTb. PopMya At BEIMUCICHUS
1.2 cpenHeili ckopoctu: v = S/t
PaBHOMEpHOE NpsSIMONMHENHOE NBI)KEHHE. 3aBUCHMOCTh KOOPAMHATHI T€Ja OT BPEMEHU B
CJIy4ae pPaBHOMEPHOTO MPSMOJIMHEHHOTO ABUKEHUS
1.3 ) =xy+uf
I'paduku 3aBUCUMOCTH OT BpEMEHU IJIs1 TPOCKLIUU CKOPOCTH, MPOCKLUU MTePEMEIIEHUS, Iy TH,
KOOPJIMHATHI MPU PABHOMEPHOM MPSIMOJIMHEHHOM ABHKEHUU
3aBUCUMOCTb KOOPAWHATHI T€jla OT BPEMEHHU B CJIy4ae PaBHOYCKOPEHHOTO MPSIMOJIMHEHMHOTO
JBIDKCHUS
2
Se(f) = Vg, *f+ay = 5
DopmyJbl IJIs1 TPOCKIIUU TMEPEMELICHHS, MPOCKLIUU CKOPOCTH M MPOEKLHUH YCKOPEHUs MpHU
PaBHOYCKOPEHHOM MPSIMOJTMHEHHOM IBHKCHUH
2
f
1.4 sx(r)=vox-r+frx——2—,
v ()=v,, +a, -t
a, () =caost,
2 24
Usy — Uy =<4,5,
I'padukn 3aBUCHUMOCTH OT BpPEeMEHHM MJIs1 MPOSKUMH YCKOPEHHUS, NPOEKIUH CKOPOCTH,
MPOEKLUHY TIEPEMEIICHIS], KOOPANHATHI IIPHU PABHOYCKOPEHHOM MPSIMOJIMHEHMHOM JBIXKEHUU
CBoOonmHoe maneHue. PopMyJibl, OMUCHIBAIOININUE CBOOOAHOE TMAJAEHHE Teja MO BEPTHKAIU
L5 (mBW>KEHUME TeNla BHU3 WM BBEPX OTHOCUTENIBHO MOBepXHOCTH 3emiin). [ paduku 3aBUCUMOCTH
' OT BPEMEHU JUIsl TIPOCKLIUN YCKOPEHHS, MPOCKLIUHU CKOPOCTH U KOOPAMHATHI MPHU CBOOOTHOM
MaJeHUH TeNa 1O BePTUKAIN
CxopocTh paBHOMEPHOTO IBIXKCHHUSI TeJa MO OKpy>KHOCTH. HampasieHue ckopocTH.
®Dopmyia st BBIYUCICHHSI CKOPOCTHU Yepe3 Pagnuyc OKPYKHOCTU U TIepUon OOpallieHus:
2mR
e
1.6 b=
T

LlentpocTpemurenvHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTENBHOIO YCKOPEHUS.
DopmyJia 1151 BBIYUCICHUS] YCKOPEHUS




“=F
®Dopmyia, CBSI3bIBAIOIIAS TEPUOJ] U HACTOTY OOpaIeHUs
V= :
T

1.7

Macca. IInoTHOCTD BemecTBa. @opmMynia 1Jist BBIMUCIEHUS TIJIOTHOCTH:

1.8

Cuna — BektopHas pusudeckas BenuyrHa. CliokeHHue CUIl

1.9

SBnenne nnepuuu. llepsslii 3akoH HeroTOHA

Bropoii 3axon HeroToHa:

F=m. 4

CoHamnpaBeHHOCTb BEKTOPA YCKOPEHUs TeJla U BEKTOpa CUJIbL, AEHCTBYIOLIEH Ha TEJIO

Bzaumoperictsue ten. Tperuii 3akon HetoToHa:

Fy g =—Flas

1.12

TpeHI/Ie MOKOA U TPEHUEC CKOJILXKCHUS. CI)opMyJIa AJIsL BBIYUCJICHUA MOAYJisA CUJIbI TPCHUA
CKOJIBKCHUA

Fo,=p-N

Hedopmarus Tena. Ynpyrue u Heynpyrue aepopmanui. 3aKoH yrnpyroi nedopmannn (3aK0H
I'yka):

F=k Al

1.14

BCGMI/IpHOG TACOTEeHHE. 3aKOH BCEMUPHOI'O TATOTCHUA!

F=g 1 12
'L
Cuna Tspxectu. Y CKkOpeHHe CBOOOAHOTO MaACHHUSI.
CDopMyJIa AJIs1 BBIMUCJIICHUA CUJIBI TAXKECTU BOMIN3H MOBEPXHOCTHU Semuu: F = mg.
Hpmwkenne muaner Bokpyr Comuuoa. IlepBas xocmudeckas ckopoctb. HeBecomocts u

neperpy3ku

HNmnynbe Tea — BeKTOpHAst (U3HUYECKast BETUUUHA.
F=mo

Hmnynec cucremsl Ten. Usmenenue umnynbca. UMnyabe cuiibl

3akoH COXPAaHCHUA UMITYJIbCa OJIA 3aMKHYTOI\/'I CHCTEMBI TEJIL.
p=nyl} +m, 0, =const

PeaxTuBHOE nBUKEHUE




1.17

Mexanundeckas padorta. @opmMynia AJisi BHIMUCTCHUS] paOOThI CUJIBL;

A=Fronece

Mexanndeckas MOILIHOCTD:

1.18

Kunernueckas u mnoreHnuanbHas sSHeprus. Popmyna Uil BbIUUCIEHUS KUHETUUYECKOHN
SHEPIUu:

2
T

2

Teopema 0 kuHeTHueckod sHepruu. Popmyna A BBIMUCAECHHS MOTEHUUAIBHON 3HEPTUU

E,=

TeJIa, MOqHSITOrO
HaI 3eMIEN;

E , =mgh

1.19

MexaHnuyeckasi SHEpIrus:
E=E.+E
3aKkOH COxXpaHeHUs MexaHudeckol oHeprun. Popmyrna aAnd  3aKOHA COXpaHEHUs

MeXaHMYECKOI HepTruu B OTCYTCTBUE CUJI TpeHUs: /2 = const.
IIpeBpamenne MEXaHUYECKON SHEPTUH NTPU HATMYUU CUJIbI TPEHUS.

1.20

IIpocTeie MexaHU3MBI. «30JI0TOE TTPABUIIO» MEXAHUKH.
Poruar. Moment cunel: M - Fl.
YcnoBue paBHOBECHS pblyara:

M +M,+..=0
IMoxaewxkaeiiit 1 HenoaBkHBINA 010k, KITJ] mpocThix MexaHHU3MOB,

n= Anonesnan
fiaarpaq 2HHAA

1.21

JlaBneHue TBEPAOrO TeENA.
Dopmya 11 BBIYUCICHUS 1aBJICHHs TBEPIOrO Tena:
Fi
P =55
Hasnenue raza. AtmocepHoe naBieHue.
rI/II[pOCTaTI/ILIeCKOG AABJICHUE BHYTPH KUIKOCTHU.
CDopMyna AJIL BBIYUCJTICHUSA JABJICHUSA BHYTPU KUAKOCTU!

p=pgh+p_,

1.22

3axoH Ilackans. I'mapasnudeckuii npecc

1.23

3akon Apxumena. ®opmyna s onmpenesaeHUs BBITAJIKHUBAIOIIECH CHIIBIL, JCUCTBYIOIIEH Ha
TEJIO, MOrPYKEHHOE B )KUAKOCTb WM ras:




F};&:. =ng

VYcnopue miapanus teja. IlnaBanue CYAOB U BO3AYyXOIlJIaBaHUEC

1.24

MexaHuueckie koyebaHusa. AMIUIMTyda, Mepuod M d4actora Kojedbanuii. Dopmyia,
CBSI3BIBAIOINAS YACTOTY U MEPUON KOoJIeOaHuUI:

bl
T

1.25

MatemaTudeckuii U TPYKUHHBIH MasTHUKU. llpeBpainenne >Hepruu npu KojeOaTesbHOM
I BHKECHUH

1.26

3aryxaromme konedanus. BeinyxneHnHble konedanus. Pesonanc

1.27

MexaHudeckue BOJIHBL HpOI[OJ'IbeIe U TIONEPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTH
PacrpOCTPaHEHH ST BOJIHBI

=T

1.28

3Byk. I'pomkocTh m BeICOTa 3ByKa. OTpa’keHHWEe 3BYKOBOW BOJHBI Ha TPAHULE ABYX CpPE.
WH}pas3Byk U yabTpa3ByK

1.29

lIpaxmuuecxkue pabomeot

Usmepenne cpenHell IJIOTHOCTH BEINECTBA, apXUMENOBOH CHJIBI, JKECTKOCTH NPYKUHBI,
Ko3(puLmeHTa TpeHUsT CKONBXKEHHs;, PaOOThl CHUJIBI TPEHHs, CHUJIbl YIPYTOCTH, CpEIHE
CKOpPOCTH ABIKEHHs OpyCKa MO HAKIIOHHOM IJIOCKOCTH; YCKOPEHHUs1 OpycKa MPH ABMIKEHHH T10
HAKJIOHHOH IUJIOCKOCTH, YacTOTBl W Mepuoaa KojeOaHWH MaTeMaTH4eCKOrO MAsITHUKA,
94acTOThI U Nepuoja KonebaHui NMpPyKUHHOTO MasTHUKA, MOMEHTA CHJIbI, AEHCTBYIOLIETO Ha
per4ar; padoThl CHJIBI YIPYrOCTH NMPH MOABEME Ipy3a C MOMOINBIO HEMOIBHUKHOTO OJIOKA,
paboThI CUJIBI YIPYTOCTH MPHU MOABEME IPy3a ¢ TOMOIIBIO MOABHKHOTO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXHUMENOBOW CHIIBI OT 00BbEMa MOTPY)KEHHOW 4acTH Tela U OT
TUIOTHOCTU JKMIKOCTH, HE3aBHCHUMOCTH BBITAIKHBAIOIIEH CHIIBI OT MAcChl TEJA;, CUJIBbl TPEHHS
CKOJIb)KEHHUSI OT CHJIbI HOPMAJIBHOTO IAaBJIEHUS] M OT POAa MOBEPXHOCTH, CHUJIbI YIPYTOCTH,
BO3HHUKAIOIIEH B MPYXXUHE, OT CTENeHH AedOopMalii MPYKUHBL, YCKOPEeHUs1 Opycka OT yria
HAKJIOHA HAIMpPaBJSIONICH; mepuona (J4acToThl) KOJNeOaHWI HUTSHOTO MAsSTHUKA OT JJTHHBI
HUTH; Nepuona KonebaHui NpyKUHHOTO MasTHUKA OT MAacChl TPy3a U KECTKOCTH IPY KUHBL,
UCCIIEIOBAHNE HE3aBHUCHMOCTH TepHoAa KOJIeDaHWH HUTSHOTO MAasTHHKAa OT MacChl Ipysa.
IIpoBepka ycloBHsI paBHOBECHS pblyara

1.30

Qusuveckue asnenus 6 NPUPoOe: IPUMEPbl IBHKEHUS C PA3INIHBIMU CKOPOCTSIMH B KHUBOH U
HEXXUBOW MNpUpoAe, AeHCTBUE CUJIbl TPEHUs B NPUPOJE U TEXHUKE, NMPWINBbBI U OTJUBBI,
nBuxkeHue raHeT COJHEUHOHN CUCTEMBI, PEaKTUBHOE JIBMD)KEHHE JKHUBBIX OPTaHHU3MOB, pbluaru
B TeJIe YEJIOBEKA, BIUSHHE aTMOCHEPHOTO NaBIEHMS HAa XKMBOH OPTaHU3M, IUIABAHHE PBIO,
BOCIPUATHE 3BYKOB )XKMBOTHBIMH, 3€MJIETPSICEHHE, CEIICMUUYECKHE BOJIHBI, LIyHAMHU, 5XO

1.31

Texnuueckue ycmpoiicmea: CIUAOMETP, NATUUKU IOJOXKEHHs, PACCTOSHUS U YCKOPEHU,
IUHAMOMETD, MOALINITHUKY, PAKEThI, PbIYar, MOABIKHBIA U HETIOABIDKHBINA OJIOKH, HAKJIOHHAS
IUIOCKOCTB, IMPOCTBIE MEXAHU3MBI B OBbITY, COOOLIAIOIINECS COCYABL, YCTPOWCTBO BOAOIPOBOA,
THIPABINYECKUI Tpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPLIHEBOH HACOC, apeoMeTp,
9XO0JIOT, UCTIOJIB30BAHUE YIIbTPA3BYKa B OBITY M TEXHUKE

TEIIVIOBBIE ABJIEHUA




OCHOBHBIE TIOJIOKEHUS MOHGKYJIﬂpHO-KI/IHeTH‘{eCKOfI TCOpUH CTPOCHUA BCIICCTBA. MOI[GJ'II/I

2.1 TBEPIOrO, JKUAKOTO M ra3000pa3HOro COCTOsSHUM BelecTBa. Kpucramiudeckue u aMmopgHbIE
Tena
29 JBuxenue uactul BeuiecTBa. CBsI3b CKOPOCTHU [JBMJKEHHS 4YacTHULl C TeMIIepaTypoil.
' BpoyHoBckoe nBuxkenue, nuddysus
23 CmauuBaHue U KanWJUISPHbIE SIBJICHUS
2.4 Tennosoe pacimMpeHue U cxxaTue
2.5 TemnoBoe paBHOBECHE
26 BryTpennsist sneprus. Pabota u Teruonepenada Kak CHnocoObl M3MEHEHUs BHYTPEHHEH
' SHEPTHH
2.7 Buasl Tennonepenayn: TEMIONPOBOAHOCTb, KOHBEKLIUS, U3JTy4YCHHE
Harpesanue u oxnaxaenue ten. KonuyecTso TEmIOThL. Y feabHas TENI0EMKOCTD:
28 Q=cmilt,—#)
3aKOH COXpaHEHHs] SHEPTUU B TEIUIOBBIX MpoLeccax. Y paBHEHHE TEIUIOBOro OajgaHca:
2.9 Ql _|_Q2 4 =0
210 Hcnapenne u koHnmeHcauus. M3MmeHeHue BHYTpPeHHEH BSHEPrHMM B MPOLECCE HUCMApPEHUs M
' koHAeHcauuu. Kunenue sxuakoctu. Y aenpHas Temora napoodpasosanus: L = O/m
2.11 BrnaxHocTh BO3ayxa
IInaBnenne u kpucramnuszauus. M3meHeHHWE BHYTPEHHEW OSHEPruu IPU IUIABJICHUU U
7 1p | KPHCTAIH3ALMH. Y nenpHas TEIUIOTA MJIABJICHUS
20
m
2.13 BryTpeHHsist SHeprUs CropaHusi TOIUTHBA. Y AeNIbHAS TEIJIOTa CrOpaHusl TOIumBa: ¢ = O/m
2.14 | Ipunuuns! pabote! TemoBbix apurareneil. KIT/ teruoBoro apurarens
IIpaxkmuuecxkue pabomeot
HsmepeHne yaenbHOM TEIIOEMKOCTH METAJUIMYECKOr0 LUINMHAPA, KOJIMYECTBA TEIJIOTHI,
MOJIy4eHHOTO BOAOW KOMHATHOM TeMmepaTypbl (PUKCHPOBAHHOH MaccChl, B KOTOPYIO OIYLIEH
215 HarpeTblil LUJIUHAP, KOJIMYECTBA TEIJIOTHl, OTAAHHOIO HArpeTbIM LMJIWHAPOM, IOCIHE
' ONYyCKaHUsl €ro B BOAY KOMHATHOM TEMIIEpaTypbl, OTHOCHUTENIBHOH BJIAXXHOCTH BO3AYXa,
YAENBbHOW TEIUIOTHl IUIABJICHHs JibJa. McciaenoBanue HM3MEHEHWs TeMIepaTypbl BOIABI MPHU
PA3IUYHBIX YCIOBUSX, SIBIEHHS TEIUIOOOMEHA NPU CMELIMBAHUM XOJIOAHOW U ropsiueidl BOIBI,
MpoLecca UCIapeHus
Qusuueckue seienus 6 npupooe: TIOBEPXHOCTHOE HATSDKCHHE W KaIMWUILSIPHBIE SIBICHUS B
2.16 | mpupone, KpucTajuibl B mpupose, uznydenue CoyHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OPHU3HI;
o0Opa3oBaHHe POCHI, TYMaHa, UHEsI, CHera
Texnuueckue ycmpoiicmea: KanvBsIpbl, IPUMePbI UCIOJIBb30BaHNsl KPUCTAJIOB, JKUKOCTHBIN
2.17 | TepMOMeTp, OATYMK TEMIIEPATypbl, TEPMOC, CHCTEMa OTOIUIEHUs OOMOB, TMIPOMETPBI,
NICUXPOMETP, MapoBasi TypOMHA, ABUraTeIb BHYTPEHHETO CrOPaHUs
3 DJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 DnexkTpuzanus Tea. J(Ba Buaa 3MEKTPUUECKUX 3apsa0B




3.2 BzaumonelicTBue 3apspkeHHbIX Tel. 3akoH KyrnoHa
33 3aKOH COXpaHEHUs 3JIEKTPUIECKOTO 3apsiaa
34 OnexTpuueckoe mnoje. Hanpssxk€HHOCTh snekTpuueckoro mnods. IlpuHumMn cynepno3unuu
' 3JIEKTPUYECKUX IMOJIeH (Ha KaueCTBEHHOM yPOBHE)
35 Hocurenu snexTpudeckux 3apsnoB. [leHcTBHE SJIEKTPUYECKOrO IOJsA HA 3JIEKTPUYECKHUE
' 3apsiapl. IIpOBOMHUKYN U TUBEKTPUKHU
16 ITocTosiHHBIN 2nekTpuueckuii Tok. [leficTBus snextpuueckoro Toka. Cuna Toka. Hanmpspokenue.
' I=qt, U=A44q
37 DIeKTpUUecKoe CONPOTUBIIEHHE. Y eIbHOE 3JIEKTPUUECKOE CONTPOTUBIIEHHE:
' R=pl'S
3.8 3axon Oma mJist yuacTtka ajekrpudeckoit uenu: / = U/R
IlocnenoBarenbHOE COEAMHEHNE TPOBOAHUKOB:
L =L U=U,+U;: R=R +R,
39 ITapannenbHOE cOenMHEHUE NPOBOAHUKOB PABHOIO CONTPOTUBIICHHUS:
q=%;1={+12;}2=§.
CwmelaHHble COEMHEHHS IPOBOIHUKOB
3.10 | Pabota u MomHOCTb ssekTpuueckoro Toka. A = Ult, P = Ul
3akon Jxoynst — Jlenua:
3.11 )
=1 -Rt
312 OneiT Opcrena. MarHuTHOe MOj€ MPsIMOrO MPOBOAHMKA C TOKOM. JIMHMM MarHUTHOM
' UHIYKITHH
3.13 | MarnuTHOe noJie NOCTOSHHOIO MarHuTa. BzauMonencTsie nNOCTOSSHHBIX MATHUTOB
3.14 | [lelicTBHe MarHUTHOIO OJIs HA MPOBOAHUK C TOKOM
3.15 | Onbitel @apanes. SBnenue snexkTpomaraiuTHol uaaykuuu. Ilpasuno Jlenua
lIpaxkmuueckue pabomut
HsmMepeHne 31eKTpUYECKOro CONMPOTHUBIIEHUS PE3UCTOPA; MOIMHOCTH 3JEKTPUYECKOrO TOKA,
paboThI ANEKTPUIECKOTO TOKA.
Hccnenosanue 3aBUCHUMOCTH CHJIBI TOKA, BO3HHMKAIOLIEr0 B IPOBOAHHUKE (pE3UCTOPSI,
3.16 | nammouka), OT HAIpPsDKEHUS Ha KOHLIAX NMPOBOJHMKA, 3aBUCUMOCTH COMPOTHUBJIEHUS OT JJIMHbI
MIPOBOJHHUKA, MIOLIAIH €r0 MONEPEYHOrO CEUEHUs U yIEIBbHOIO CONPOTUBJICHUS.
IIpoBepka mpaBuna I 3JAEKTPUYECKOrO HAMNPSKEHUS MPHU MOCIEAOBATENBHOM COCIHMHEHUHN
MIPOBOJHUKOB, MpPaBUja IJsl CUJIbl 3JIEKTPUYECKOrO TOKA MPU NApaJIEIbHOM COEAWHEHUU
MPOBOJHUKOB (PE3UCTOPHI U JIAMITOYKA)
Quzuueckue A6IeHUA 6 NpuUpooe: SIEKTPUUYECKUE SBJIEHUSA B aTMocdepe, 3JIEeKTPUUEeCTBO
3.17 | kMBBIX OPraHU3MOB, MarHUTHOE MoJjie 3eMJH, Ipeid MOoNCoB, POab MArHUTHOIO MO s
JKU3HHU Ha 3eMJie, TOJIIPHOE CUSTHUE
318 Texnuueckue ycmpoiicmea: >IEKTPOCKOI, aMIlepMeTp, BOJBTMETP, pPeOCTaT, CUETUUK

3JIEKTPUUECKON SHEPIuy, 3JIEKTPOOCBETUTEIILHBIE npubopsl, HarpeBaTeNbHbIE




snekTporpudopbl  (MPUMEPBI),  3JEKTPUYECKUE  MPEAOXPAHUTENH,  DJIEKTPOMATHUT,
3JIEKTPOABUTATENH TIOCTOSTHHOTO TOKA, TeHEPATOpP MOCTOSIHHOTO TOKA

3.19 | DnextpomaruuTHble BoiHbL. IIkana 371eKTpOMarHUTHBIX BOJIH

3.20 | JIlyueBas mozenp cBeta. lIpsMonuHeitHOe pacnpOCTpaHEHUE CBETA

3.21 | 3akoH oTpaxeHus ceera. Ilmockoe 3epkaio

3.22 | Ilpenomnenue cBera. 3aKOH NPEJOMIIEHHUS CBETa

3.23 Jucnepcus cera

3.24 | Jlunza. Xon nydeii B tua3e. POKycHOE paccTostHUe TUH3bL OnTudeckas cua JuH3bl. D = 1/F

3.25 | I'ma3 xax onrrueckas cuctema. Onrudeckne mpuOops!
Ipaxmuveckue pabomuol
H3mepeHne onTUYeCKOW CUJbI cOOHMparomell JUH3bL, (OKYCHOTO PacCTOSHHS COOMparorneit
JIUH3Bl (MO CBOWCTBY paBEHCTBA pa3MEPOB IpeaMera M H300pakeHHs, KOraa MpenMeT

3.26 | pacmoJyiO’KeH B IBOMHOM (POKyCe), MOKA3aTeNsl MPEJIOMIIEHUS CTEKIIA.
Hccnenosanue cBOWMCTBa W300paKEHUs, MOJYUYEHHOTO C MOMOIIBI COOMpAIOMEed JIMH3HI,
U3MeHEeHUs1 (POKYCHOTO PaCcCTOSIHUS IBYX CIIOXKEHHBIX JIMH3, 3aBHCUMOCTH YTJIa MPETOMIICHHS
CBETOBOTI'O Jy4a OT yIJla NaJeHHs Ha MPaHULE «BO3YX — CTEKIIO»

397 Qusuueckue senenusn 6 npupooe: 3armennst ConHua u JIyHbl, LiBeTa Tel, ONTUYECKHUE SBICHHS

' B atMoc(epe (uBet Heba, pedpakmus, pamgyra, MUPaK)
3.28 | Texnuueckue ycmpoiicmea: O4YKH, IEPUCKOM, (HOTOANIAPAT, ONTHIECKHE CBETOBOABI
4 KBAHTOBBIE ABJIEHUA

4.1 PanuoaktuBHOCTB. AJib(ha-, OeTa-, raMma-usnydeHus. Peakiuu ansga-u dera-pacnana

42 Omnsitel Pesepdopaa no paccesHuro anbga-dactun. [lnanerapHas Monenb atoma

43 Cocras atromHoro siapa. M3oromnsl

4.4 Ilepuon nosypacnaga aTOMHBIX siAep

4.5 S nepHble peakiuu. 3aKOHBI COXpaHEHMsI 3apsI0BOIO U MaCCOBOIO YHCeN
Dusuveckue sA61eHUA 6 NPUPOOe: €CTECTBEHHBIH PaTUOAKTUBHBIA (POH, KOCMHYECKHE JIY4H,

4.6 PaANOAKTUBHOE U3JIy4eHHE MPUPOAHBIX MUHEPAJIOB, NEMCTBUE PAAUOAKTUBHBIX U3Jy4YEHUNH HA
OpraHU3M ueJoBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, WHAMBUAYaJIbHBIN NO3UMETp, Kamepa Bunbcona,

silepHast SHEPTeTHKA




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOT'O TPOOHECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIAA YYEHUKA

1. ®us3uka 7 kiacc: 6a30Bblii yposenb: yueObuuk/ U.M. Ilepbimkun, A M. MBanoB. — Mocksa:
IIpocsemenue, 2023.
2. ®umsuka 8 kiacc: 6a3oBblil ypoBeHb: yuebuuxk/ U.M. Ilepeimkun, A U, MBanoB. — Mocksa:
IIpocsemenue, 2024.
3. ®usuka 9 xnacc: 6a3oBblii yposeHb: yueObuuk/ MU.M. Ilepbiukun, A M. MBanoB. — Mockaa:
IIpocsemenue, 2025.

METOJINYECKHUE MATEPHUAJIBI JIAA YUUTEJIA
7 kaace

1. Kupuk JI.A. Metoauueckue Matepuaisl. @usuka. 7xi1. — M.: Unekca, 2021.
2. CoopuuK TecTOBBIX 3amanuil o ¢usmke. 7 kiaace /Cocr. HK. Xannanos, T.A., XanHaHoBsa.
M.: BAKO, 2021.
3. A.E. Mapon, E.A. Mapon. lunaktudyeckue marepuanbl. @usuka. 7ki1.. yaeOHO-METOIUIECKOE
nocobue. — M.: Jlpoda, 2020.
4. EI'. MockoskuHa, B.A. Bonkos. COopHuk 3amau no ¢usuke. 7-9 xijaccel. - M.: BAKO,
2017.
5. Kupuk JI.A. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJbHBIE paboTel. PI'OC. dusnka.
Txn. — M.. «HMnaekcar, 2019.
6. J1.O. I'ennenmreiin, JI.A. Kupuk, U M. I'enbrar 3amaun no ¢pusuke At OCHOBHOM LIKOJIBI C
npuMepamu pemmenus. 7-9 knaccel./ mox pen. B.A. Opnosa — M.: Mnekca, 2016.
7. J1.3. I'ennenmrreiin, JLA. Kupuk, 1. M. I'enpdrar Pemenne kimodeBbx 3amad no Gusuke s
OCHOBHOM mKoIbI. 7-9 knaccel. — M.: Mnekca, 2016.
8. E.A. Mapon OmnopHbIe KOHCIIEKTBI M pa3HOypOBHeBbIE 3anaHus. @m3uka. 7 xmacc. — CIIO:
000 «Buxtopus mmoc», 2019.

METOANYECKHWE MATEPHUAJIBI JIUIA YUUTEJIA
8 kaacce

1. Kupuk JI.A. Meroguueckue Mmatepuainl. @usuka. 8xi. — M.: Unekca, 2014.
2. Hneik H.C. Tloypounsie paspabotku o ¢pusuke. 8 kimacc. — M.: BAKO, 2017. - 272 ¢c. — (B
MOMOIIb ITKOJBHOMY YUHTEJIIO ).
3. COopnuk TecToBbIX 3amanuii no ¢usuke. 8 xiacc /Coct. HK. Xannanos, T.A., XanHaHOBa.
M.: BAKO, 2015.
4. A.E. Mapon, E.A. Mapon. Jlunaktudeckue matepuanbl. Ouznka. 8ki1.. yaeOHO-METOIUIECKOe
nocobue. — M.: Jlpoda, 2016.
5. Kupuk JI.A. Pa3HOypOBHEBBIE CAMOCTOSTENbHBIE U KOHTPOJIbHBIE padoTel. PI'OC. Puznka. 8
k1. — M.: «Mnekca», 2018.
6. EI'. MockoBkuHa, B.A. Bonkos. Coopuuk 3amau no ¢pusuke. 7-9 knaccol. - M.: BAKO, 2017.



k) KorrponpHo-m3meputenpHbie Marepuansl. Pusnka: 8 kimacc/Coct. HU. 3opun. — M.: BAKO,
2017.

7. J1.3. T'enpenmreiin, JIA. Kupuk, U M. I'enbrar 3amaum no ¢pusuke st OCHOBHOM LIKOJIbI €
npumepamu peuienus. 7-9 knaccent / nog pea. B.A. Opaosa — M.: Mnexkca, 2016.

8. JI.O. I'enpenmreiin, JIA. Kupuk, 1. M. T'enbprar Pemenue kirodeBbix 3amad no Gusuke s
OCHOBHOM 11kojbl. 7-9 knacebl. — M.: Mnekca, 2016.

9. E.A. Mapon OmniopHble KOHCIIEKTbI U Pa3HOYpOBHEBble 3amaHus. Pusuxa. 8 knacc. — CIIO:
00O «Buxropus mrocy, 2016.

METOJANYECKHUE MATEPHUAJIBI JIAA YUUTEJIA
9 Kkaace

1. Kupuk JI.A. Meroaudeckue marepuanst. @Pusuxa. 9xi. — M.: Mnekca, 2014.
2. Kupuk JI.A. Pa3HOypOBHEBbIE CAMOCTOSITE/bHbIE U KOHTPOJbHbIE paboTel. PT'OC. @uszuka. 9
k. — M.: «Mnekca», 2018.
3. EI'. MockoBkuHa, B.A. Boakos. Coopuuk 3amad o ¢pusuke. 7-9 knaccol. - M.: BAKO, 2017.
4. Coopuuk TecToBbIX 3amanuil mo ¢usuke. 8 knace /Cocr. HK. Xannanos, T A, Xannanosa.
M.: BAKO, 2016.
5. KoutpoabHo-usmeputenbuble matepuaibl. @usuka: 9 knacc/Coct. H-W. 3opun.— M.: BAKO,
2017.
6. AE. Mapou, EA Mapon [Hunakrudeckue wmarepuanbl. Pusuka. 9 ki.: yueOHO-
meronuueckoe mocooue.— M.: Jlpoda, 2017.
7. UM. TI'eavdprar, UI0. Henames, M.A. Ilerpakosa M.A. KoHTposibHbie paboThl 10 pusuke
JU11 OCHOBHOM T1KOJibl. 7-9 knaccel. — M. MJIEKCA, 2016.
8. JI.O. I'enpenmreiin, JIA. Kupuk, 1. M. I'enbprar 3anauu nmo ¢pusuke 11 OCHOBHON HIKOJIbI €
npumepamu perienus. 7-9 kaacesl. / nox pento B.A. Opnosa — M.: Mnekca, 2016.
9. J19. I'enpenmreitn, JI. A Kupuk, UM. T'enbdrar Pemenue kinrodeBbix 3a1a4 mo Gusuke ais
OCHOBHOM 11kojbl. 7-9 knacebl. — M.; Mnekca, 2016.
10. E.A. Mapon OnopHble KOHCHEKTbl U pa3HOypoBHeBble 3anaHus. Pusuka. 9 knacc. — CIIO:
000 «Buxropus mrocy, 2016.

NN PPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBHI CETU UHTEPHET
7 kJaacce, 8 kaace, 9 Kiaace

https://resh.edu.ru/

https://interneturok.ru/

https://skysmart.ru//

http://schoolcollection

https://urok.apkpro.ru/
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OcHamenue yueOHOro npoiecca no pusuke
Y4eOHO-/1a00pATOPHBIM H KOMNIBIOTEPHBIM 000pPYA0BAHHEM

Jns oOy4yeHHs yqamuxcsi B COOTBETCTBHU C MPOrpaMmoi 0a30BOro m3ydeHus: Gu3NKu
HeoOXxomuMa peajm3alus AEATENbHOCTHOTO TMoAaxoma B OOy4eHWH, KOTOpbId Tpelyer
NIOCTOSIHHOW Omopel  mponecca oOyueHust (U3MKe Ha AEMOHCTPALIMOHHBIN 3KCIEPUMEHT,
nadoparopHble pabOTbl M OIBITHI, BBIMOJHsEMble ydamumucsa. KaOuHer ¢usuku rumHazuu
OCHAIEH TIOJHBIM KOMIUIEKTOM J€MOHCTPALMOHHOTO H JabopaTOpHOro OOOpPYIOOBaHUS B
COOTBETCTBUH C TIepeuHeM yaeOHOro 000pyA0BaHuUs IO (PU3UKE JJIsI OCHOBHOMN IIKOJIBI.

JleMOHCTpaLlMOHHOE 00OpyIOBaHUE O0ECTeUUBAET BO3MOMKHOCTb HAOMIONEHUS BCEX
U3y4aeMbIX SIBIEHHH, BKIIOYEHHbIX B padouyio mnporpammy 1o ¢usuke. Ilpu stom
UCTIONB3YIOTCS - KJIACCHUYECKHE U3MEPUTENbHbIE MPUOOPHI U COBPEMEHHBIE LIU(PPOBBIE CPEACTBA
U3MepeHus PU3NUECKUX BEITHUIHH.

Hcnonp3oBaHne TEMaTUIECKIX KOMIUIEKTOB JJa0OPaTOPHOTO 0OOPYIOBAHUS 110 MEXAHUKE
U MOJICKYJIIPHOH (PU3UKE, STIEKTPUUECTBY U ONTHKE, LN poBOit madoparopuu nmo pu3MKe LeHTpa
«IxonpubIii KBaHTOPHMYyM» IO3BOJIIET OPTraHHU30BATh BBIMOJHEHHE JEMOHCTPALMIOHHOTO U
(pOHTATBHOTO SKCIIEPUMEHTA, JTA0OPATOPHBIX U MPAKTUYECKHUX PadoT, a TAKXKe CIIOCOOCTBYET:
(dbopMupoBaHHIO O0IIEYy4eOHOTO YMEHUs - MOA0HpaTh 000PYIOBaHNUE B COOTBETCTBUU C LENBIO
MPOBENEHUs] CAMOCTOATEIBHOTO CCIIEIOBAHNS,
MPOBEACHUIO SKCIIEPUMEHTANIBHON paboThI Ha JTFOOOM 3Tare ypoka,
(OPMHUPOBAHUIO UCCIIEAOBATEIBCKUX YMEHHI.

B nponecce popmMupoBaHus SKCIEPUMEHTAIBHBIX YMEHUH MO (PHU3HKe yJaruiicss yauTcs
NPEACTaBIATh HHPOPMALUIO 00 UCCIENOBAHUN B YETBIPEX BUIAX:

B BepOaJbHOM: OIUCHIBATH 3KCIEPUMEHT, CO3[aBaTh CIOBECHYIO MOZENb 3KCIEPUMEHTa,
(uKCHUpOBaTH BHUMAHHE HA U3MEPSIEMbIX (PU3NIECKUX BEJINYHHAX, TEPMUHOJIOTHY;

B TaOJIMYHOM: 3aIOJIHATH TAOJUIBI JAHHBIX, JIEKAIINX B OCHOBE NOCTPOEHUs rpadukos (mpu
3TOM y yHaIUXCsl BO3HUKAET NMEPBUYHOE MPEACTABICHNE O MaciITabax BEJIUYHH);

B rpadu4eckoM: CTPOUTH TpapuKu MO TAONMYHBIM HAHHBIM, YTO TO3BOJSIET TMEPEHTH K
BBIIBHJKEHHUIO THITOTE3 O XapaKTepe 3aBUCUMOCTH MEXNY (PU3NIECKUMHU BETMIMHAMHU (TIPH 3TOM
YUUTENb TOKa3bIBAET MPEUMYIIECTBO B BHU3YAJIN3ALUU 3aBHUCHUMOCTEH MEXIy BEIHMYHHAMM,
HATJSIIHOCT © MHOTOMEPHOCTb);

B AHAIMTHYECKOM (B BHAE MAaTEeMAaTUYECKHX YPaBHEHMI). MPHUBOAUTh MaTeMaTHYECKOE
OMHCaHWE B3AaUMOCBS3M (PU3NUECKHX BEIMYHH, MaTeMaTHYeckoe OO0OOIIeHHE MONyYeHHbIX
PE3yJIbTATOB.

KomnuiexkT o0opynoBanusi pusnyeckoro KaOMHeTa COCTOUT U3 CIENYIOLINX MO3ULU:
YueOHO-MeTOmUYecKast Jyureparypa o ¢usuke (y4eOHUKM, 3aAaYHUKH, JUJAKTUYECKUE
MaTepHabl, CIIPaBOYHAS JIUTEPATYPA).

TexHnueckue cpencra OOy4eHHS - TMEPCOHANBHBIA KOMIBIOTEP C BBIXOJOM B MHTepHer,
WHTEPAaKTUBHAS TTAHEJIb, MOOMJIbHBIA KOMIIBIOTEPHBIH KJ1acc.
Komruiekt snexkrpocHadkeHns kabuHeTa QU3NKH.



10.
11.

[Ipubopel 11 NEMOHCTPAIMOHHBIX OMNBITOB (IMPUOOPBI OOIIEro Ha3HAueHUs, MPHOOPHI IO
MeXaHHKe, MOJIEKYJISIPHOHN (PHU3HKe, SIEKTPHUIECTBY, ONITUKE U KBAHTOBOH (hH3HKE)
KomneroTepHast u3MepHUTEIbHAS CUCTEMA.

[Tpuboper anst ppoHTaANBHBIX JabOPaTOPHBIX PadOT M ONbITOB (HAOOPBI 0OOPYIOBAHUS IO BCEM
TeMaM Kypca QU3uKn).

bazoBast (oOsi3aTenbHast) 4acTh M AOMOJHHUTENbHOE oOopymoBaHue neHTtpa «Touka poctay
«Ixoneubrii KBanToprym». bazoBas wacTe cocToMT M3 HUPPOBBIX NATYMKOB M KOMILJIEKTOB
COIMYTCTBYIOIIMX 3JIEMEHTOB [JIsl OMNBITOB MO MEXaHWKE, MOJIEKYJSIpHOH  (u3uKe,
3NEKTPOJMHAMUKE W onTHke. JlomomHuTensHOE oOopynoBaHue (TPOPUIBHBI KOMIUIEKT) -
udposas nadboparopus no Gpusuke: onuH OecrpoBONHON MynbTHAATINK Releon Air «@Pusuka-
5», mporpammuoe odecnieueHne Releon Lite n nByxkaHanbHas MPUCTaBKA - ocLuLIorpad.
ITpuboper st TPAKTUKYMOB.

[Ipuragnexnoctn s onbIToB. (JlabopaTopHble NPUHAIUIEKHOCTH, MAaTE€pPHANbl, TOCY[a,
UHCTPYMEHTBI)

Monenu.

ITewyatHpre nocodust. (Tabmuibl, pa3gaTOYHBIE MATEPHAIIBI).

TemaTHueckue KOMILIEKTHI JIA00paTOpHbIX mpudopos (7-9 kiacc)

Bechl ¢ rupsimu yueOHbIe 15
Juramometp yueOHbIil Ha 4 H 15
’Kenob nabopaTopHBIii ¢ IAPUKOM 15
JlenTa usmepurenpHas 15
Habop rpy30B Mo MexaHuke 15
Habop Ten paBHOTO 0O6bEMa 1 PaBHOM MACCHI 1

Ppruar-nunerika 15
Tpubomerp nabopaTopHbIii 15
Kanopumetp 15
Habop xajgopuMeTpudecKux Te 15
MeHn3ypka ¢ NpUHAJIEKHOCTAMHU 1 15
TepmomeTp mabopartophsbiii 0-100 °C 15
Amnepmerp nabopatopHsrii 0-2 A 15
Bonsr™merp naboparopherii 0-6 B 15
Kitou mabopaTopHbiii 15
Komnac mwkonbHbIi 15
Marsur moyiocoBoi J1adopaTOPHBIN 15
Muuammnepmerp 1abopaTOPHBIN 15
Habop pesucropos 15
PeocraT non3yHKOBBIH 15
DJIeKTpUUECKast JIaMIia 15
3epkaiio miockoe Ha Opycke 15
[TnactuHa crexnsiHHAs (IPU3Ma) C KOCBIMHU YIJIaMU 15
JInH3a NBOSAKOBOTHYTAast 10
DKpaH co menbo 15 10
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