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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 @Qu3MKke Ha YypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS
COCTaBJieHa Ha OCHOBE MOJIOKEHWH W TpeOOBaHWI K pe3yabTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTEIbHOM IMPOTrpaMMbl, NPEICTABIECHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboueil porpaMMbl BOCIIUTAHUS U
Konuenuuu npenoaaBanus yueOHoro npeamMera «Ousukay.

CopepxaHue mnporpaMMbl 10 (U3MKE HANpaBiIe€HO Ha (QOpMUPOBAHUE
€CTECTBEHHOHAYYHOU TPAaMOTHOCTH OOYYAIOIIMXCS W OPTaHU3AIHI0 H3YYCHHS
¢u3nKn Ha NEATENHHOCTHOW OCHOBE. B mporpamMme mo ¢u3uke yYUTHIBAIOTCS
BO3MOXXHOCTH Y4eOHOro mnpeamera B peanusauuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JINYHOCTHBIM M METANpPEIMETHBIM pe3ysibTaTaM OOyueHus, a TakKe
MEXIPEAMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTO 0011IeT0 00pa30BaHMS.

[Iporpamma 1o (u3uKe ycTaHaBIMBAET paclpesesieHne yueOHoro Matepuana
1o rojgam o0yuyeHus (1o Kjiaccam), MpeyiaraeT NpUMEpHYIO MOCIeA0BaTEIbHOCTh
U3yYeHUs T€M, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUS IMPEJAMETHOTO COJEP)KAHUSA U
y4éTe BO3PACTHBIX OCOOEHHOCTEH 00yJarOITUXCHI.

[IporpamMmma no ¢usuke pa3zpaboTaHa € LEIbIO OKa3aHUS METOJIUYECKON
MIOMOIIIM YYUTENIO B CO3/IaHUU paboyeil MporpaMMsl 10 y4eOHOMY IPEIMETY.

dusnka gBISETCS CUCTEMOOOPA3YIOLIUM Ul €CTECTBEHHOHAYYHbBIX YUEOHbIX
IPEIMETOB, TIOCKOJIbKY (PU3NUYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBIICHUH,
U3y4aeMbIX XUMHUEH, OUOIOTHEN, aCTpOHOMHUEH 1 (pu3nuecKoi reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUHYIO0 KapTHHY MHpa, IPEJOCTaBiseT Haubosee sICHbIE
0o0pasipl MPUMEHEHUs] HAyYHOIO0 METOJA MO3HaHMsI, TO €CTh Crocoda MOIydYeHHUs
JOCTOBEPHBIX 3HAHUU O MHUPE.

OnHa M3 TNaBHBIX 337a4 (PU3MUECKOro oOpa3oBaHUS B CTPYKType OOLIEro
o0pa3oBaHMsI COCTOMT B (POPMHPOBAHMM E€CTECTBEHHOHAaYYHOH I'pPaMOTHOCTU HU
UHTEpeca K HayKe y 00y4aronuxcs.

WN3ydyenne ¢u3ukun Ha 0a30BOM ypOBHE IPEAINOJAracT OBJIAJCHHE
CIIEIYIOIMMU KOMIIETEHTHOCTSIMU, XapaKTEpU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSACHSATH SIBJICHMUS;

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HayYHOT'O UCCIICIOBAHMS,

e UHTEpPIPETUPOBATH  JIlAaHHBIE W  HCIIOJB30BaThb  HAy4dHBIC
JI0Ka3aTeNbCTBA ISl IOTyUYEHUS BBIBOJIOB.

Henu wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO O0OIIEro oOpa3oBaHUS
ompeneneHsl B Konmenmuu mnpemnogaBanusi ydeOHOro mnpeamera «Dusnka» B
oOpa3oBareibHbIX opraHuzanusx Poccuiickoit @expepauuu, pean3yrOMIMNX
OCHOBHbIE  00II€00pa3oBaTelIbHbIE MPOrPAMMBI, YTBEPKIEHHON pelIeHHEM



Koserun MunuctepcTa npocsenieHusi Poccuiickoit @enepanuu (IpoToKos oT 3
nekadbps 2019 r. Ne [TIK4BH).
Heaun uzyyenus ¢pusuku:

npuoOpeTeHre WHTEpeca M CTPEeMIICHHs] OOydYaromuxcs K HaydyHOMY
M3YYCHHUIO TPUPOJIBI, PAa3BUTHE WX HWHTEIUIEKTYalbHBIX M TBOPUYECKHX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MIO3HAHUS M (HOPMUPOBAHHE
MCCIIEJIOBATEIHCKOTO OTHOIIIEHUS K OKPY)KAIOIINM SIBIICHUSIM;
(GopMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3YYCHUS OCHOB
CTpOCHHMSI MaTepH U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;
dopMupoBaHUE TPEACTABICHUNH O POIM (U3UKH TSI Pa3BUTHUS JPYTHX
€CTECTBEHHBIX HAYK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHE  TPEACTaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
poeCCUOHATTLHON JIESATEIBHOCTH, CBSI3aHHOW ¢ (PU3MKOM, MOArOTOBKA K
JaJbHEHIIIeMy OOYYCHHIO B ’TOM HaIpaBJICHUH.

JlocTikeHne 3TUX Iejed MmporpaMMmbl MO0 (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00€CTIEYMBACTCS PEIICHUEM CIEAYIONIUX 3a4a4:

OpuoOpeTeHre 3HAaHWM O JHUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXAHUYECKUX, TEIUIOBbIX, AJIEKTPUUECKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSX;

MPUOOpPETEHNE YMEHUIN OMHUCHIBATH U OOBACHATH (DU3UUYECKUE SIBJICHUS C
HCIIOJIb30BAaHUEM ITOTYYEHHBIX 3HAHUI;

OCBOCHHME METOJIOB pEIIEHUs NPOCTEHINMX pacuy€THBIX 3aJady C
UCII0JIb30BaHUEM duznyeckux MoJIeNIeH, TBOPUYECKHUX U
MPaKTUKOOPHEHTHUPOBAHHBIX 3a/1ay;

pa3BUTHE YMEHUM HAOJIIOAAaTh MPUPOIHBIE SBJICHHS U BBIIOJIHATH ONBITHI,
nabopatopHble pabOTBI U OIKCIEPUMEHTAJIbHBIE HCCICNOBAaHUS C
HCII0JIb30BAaHUEM U3MEPUTEIIBHBIX TPUOOPOB;

OCBOEHHE NMPUEMOB PabOTHl ¢ MH(popManuel (U3NIECKOro COIAEPIKAHMS,
BKJIFOUYasi ”HPOPMAIUIO O COBPEMEHHBIX JOCTHKCHUSIX (DPU3UKH, aHATHU3 U
KPUTHUYECKOE OLIEHWBaHUE UH(POpMAIIHH;

3HaKOMCTBO €O chepamu po(hecCUOHATBEHON ACITETbHOCTH, CBSI3aHHBIMU
C (U3MKOH, M COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMU Ha
JTOCTKEHUAX (PU3UIECKON HAYKHU.

Ha usyuenue ¢usuku (6a30BbIi ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIIETO

oOpa3oBanus otBouTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B He/IeN0), B 8
Kiacce — 68 yacoB (2 yaca B Hezelno), B 9 kinacce — 102 yaca (3 vaca B HEZEIIO).

[Tpennaraemslii B mporpamme no Qu3uke nepedeHb JadopaTOpHBIX padoT U
OMBITOB HOCUT PEKOMEHATENIbHbIN XapaKTep, yYUTEIb JENAaeT BbIOOP MPOBEACHHUS



7ab0paTopHBIX PAabOT W OMBITOB C YYETOM HHAUBUAYAIBHBIX OCOOEHHOCTEMH
00y4JarommMxcs, CIHUCKa AKCIEPUMEHTAIbHBIX 3a/IaHUi, MpeJiaraéMbIX B paMKax
OCHOBHOT'0 TOCYJIJApCTBEHHOTO PK3aMeHa 1o (pu3ukKe.



COJEPKAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B IO3HAHUM OKPY:KAONIEro Mupa.

duznka — Hayka o mpupone. SABneHuss npupolbl. PU3NYECKHE SBICHUS:
MEXaHUYECKUE, TEMIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®duznyeckue BenuuuHbl. M3mepenue Qusnueckux BenuyuH. Duznyeckue
npubopsl. [lorpemnocts n3mMepennii. MexayHapoaHas CUCTEMa €/IMHUIL.

Kak ¢wusuka u gpyrue ecTecTBEHHbIE HAyKd H3Yy4aloT MPUPOY.
EcTecTBeHHOHAy4YHBIIT METOJl TO3HAHUWA: HAONIOJEHUE, MOCTAHOBKA HAY4YHOTO
BONPOCA, BBIJIBJKEHHUE THIOTE3, IKCIIEPUMEHT MO MPOBEPKE TMIIOTE3, 0ObICHEHHUE
HaOmoaaemMoro apieHus. Onucanue Gu3NUECKuX SBICHUM ¢ MOMOIIbIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHuyeckue, TEIJIOBbIE, JJIEKTPUYECKHE, MAarHUTHbIE, CBETOBbBIC

SIBJICHUS.
2. ®usnueckue MpuOOPHI U MpoLEeaypa MPSMbBIX WU3MEPEHHU aHAJIOrOBBIM U
U (POBBIM MPUOOPOM.
Jlabopamopuwvie padbomul u onvimol.
1. OmpeneneHue UEHbI AeIE€HUs MIKaJIbl U3MEPUTEIBHOTO PUOOpa.
2. M3MepeHune pacCTOAHUM.
3. U3mepenne o0ObEMa )KUJKOCTU U TBEPAOIO TENA.
4. OrmpeneneHue pa3MepoB MAJIBIX TE.
5. M3mepenne Ttemmeparypbl NPU MOMOIIM MKUIAKOCTHOTO TEPMOMETpa H
JaT4hKa TEMIEPATYPBHI.

6. IIpoBenenue wmccienoBaHMs MO NMPOBEPKE THUIIOTE3BI: AAIBHOCTH IMOJETA
[IapuKa, MyIEHHOTO TOPU30HTAIBHO, TeM OOJIble, YeM OOJIbIIe BhICOTA
IyCKa.

Pa3pnen 2. [lepBoHaya/ibHbIE CBeICHUSI O CTPOCHUM BellecTBA.

Crpoenre BemecTBa: aTOMbl M MOJEKYJIbl, HX pa3mepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BELIECTBA.

JIBmxenue yactun BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHMSI 4YacTUL[ C
Temrneparypoil. bpoyHoBckoe nBmwkenue, muddysus. BzammonmericTBue 4acTHI
BELIECTBA: IPUTSHKEHUE U OTTAIKUBaHHUE.

ArperaTHble COCTOSIHMS BEILECTBA: CTPOCHHUE T'a30B, KUIKOCTEH U TBEPABIX
(KpUCTAIIIMYECKUX) Tell. B3auMoCBs3b MEXAy CBOMCTBaMH BEIIECTB B Pa3HbIX
arperaTHeIX COCTOSIHMSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu.

1. HabGmrogenune OpoyHOBCKOTO JIBMXKCHHUS.



2. HaGmonenue quddys3un.
3. HaGmronenme  sBiaeHUl,  OOBSCHAIOMIMXCA  NPUTSIKECHUEM  WIH
OTTAJIKUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopusvie pabomel u onvimel.

1. OueHka JuaMeTrpa aroMa METOAOM psAnoB (C  HUCIOJIb30BaHUEM

dboTorpaduii).
2. OmbITHI 110 HAOJIOIEHUIO TETNIOBOTO PACIIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO MIPUTSHKEHUS.
Pa3nen 3. /IBH:KeHHE U B3aUMO/IelicTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBUIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPHU HEPABHOMEPHOM JBMKEHHUU. Pacuér mytu u
BPEMEHH JIBHXKCHUS.
SBnenue wuHepUMH. 3aKOH HWHEPIUMU. B3auMmopeicTBHe Tel Kak MpUYMHA
U3MEHEHUSI CKOPOCTH JIBMXKEHUs Tel. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InotHOCTh BemiecTBa. CBA3b IJIOTHOCTU C KOJMYECTBOM MOJEKYJI B €IUHUIIE
00BbEMa BeleCTBa.
Cuna xak xapakTepUCTHKa B3auMoJehcTBUsA Ten. Cuila ynpyrocTd U 3aKOH
I'yka. U3mepeHne cuibl ¢ TOMOUIBIO AUHAMOMETpa. SIBiIeHHE TATOTEHHS U Cujia
TskecTH. Criia TSKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. Cnoxenue
CWJI, HAIIPABJIEHHBIX 0 OJHOU IpsiMOM. PaBHOnencTByromas cuil. Cuiia TpeHUs.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOs. TpeHre B MPUPOAE U TEXHUKE.
Jemoncmpayuu.
1. HabGmrogenne MexaHMYeCKOro JIBUKEHHUS TeJa.
2. HM3mepeHne CKOpOCTH NPSIMOJIMHENHOTO IBUYKECHUS.
3. HaOnronenue siBaeHUS MHEPLIUH.
4. HaOmroneHre u3MeHEeHUs! CKOPOCTU MTPU B3aUMOJIEUCTBUH TEJ.
5. CpaBHEHHME MaccC M0 B3aUMOJICUCTBHIO TEIL.
6. CroxeHue CuJjl, HallPaBJIECHHBIX IO OJJHOM IIPSIMOM.
Jlabopamopusie padbomul u onvimel.
1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO JBUKEHUS (IIapuKa B KUIKOCTH,
MOJIETTH DJIEKTPUYECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmnpenenieHre cpeHEd CKOPOCTH CKOJBXKEHUS Opycka WM IIapuKa M0
HaKJIOHHOM IIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPAOTO Tea.

4. OmbBITHI, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTsiKeHus (aedopmarivu)
NPY>KUHBI OT TPUIIOKEHHOUN CHUIIBI.

5. ONbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJbXKEHUS OT
BEca TeJla U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTENH W ra30B.



Hasnenune. CriocoObl yMEHBIIICHHS W YBEJIMUCHUS JlaBleHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJICHHUS Traza OT 00bEéma, Temmeparypbl. llepemava maBieHHs
TBEPJBIMU TEJIAMH, KUAKOCTAMH W razamu. 3akoH llackais. [IHeBmaTnueckue
MaIIHbl. 3aBUCUMOCTb JABJICHHS KUJIKOCTH OT TIyOuHBI. ['Mapocratuyeckuii
napanokc. Coobmaromuecs cocyabl. [ napaBinueckue MEXaHU3MBlI.

AtMmocdepa 3emuin u armocepHoe gamieHue. [IpuuuHbBI CylecTBOBaHUS
BO3QyIIHON 000mouku 3emiu. OmnbiT Toppuuemnu. M3mepenue arMochepHOro
naBieHus. 3aBUCUMOCTh aTMOC(EPHOTO aBJICHHs OT BBHICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 11t u3MepeHust atMochepHOTo JIaBICHUS.

JlelicTBrE )XUAKOCTU U Tra3a Ha IOrpyKEHHOE B HUX TeJo0. BelTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozmyxominaBanue.

Hemoncmpayuu.
3aBHCUMOCTD JIABJICHHS T'a3a OT TEMIIEPATYPHI.

[Iepenaua naBineHUs KUIKOCTHIO U Fa30M.

Coobmraromuyecst COCY/IbI.

['mapasnuueckuii mpecc.

[IposiBnenue nercTBUst aTMOC(HEPHOTO AABICHUS.

3aBUCUMOCTDH BBITAJIKUBAIOIIEH CUJIBI OT 00BEMA MOTPYKEHHON YaCTH Tesa

S A T o

U TUIOTHOCTH Y KUIKOCTH.
PaBeHCTBO BBITATKMBAIOIIEN CUJIbI BECY BBITECHEHHOMN KUIKOCTH.
8. YcIIOBHE IUIaBaHUS TEJI: JIABAHUE WM MOTPY>KEHUE TEJI B 3aBUCUMOCTH OT

N

COOTHOILIEHHUSI TUIOTHOCTEN TeJa U KUIKOCTH.

Jlabopamopuwvie padbomul u onvimel.

1. HccrnenoBanue 3aBUCMMOCTH Beca Telia B BOJIE OT 00bEMa MOTPYKEHHOMU B
YKUJKOCTb YaCTH TEJIa.

2. OnpeneneHre  BBITAIKMBAIOLIECH  CHJIBI, JECUCTBYIOIIEW Ha  TeJo,
NOTPYKEHHOE B KUAKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKMBAIOIIEH CUIIBI, JEMCTBYIOIIEH HA TEJIO
B KUJKOCTH, OT MaccChl Tena.

4. OnbITBI, JEMOHCTPUPYIOIIHME 3aBUCUMOCTb BBITAIKMBAIOIIEH CHIIBI,
JICHUCTBYIOIICH Ha TEJO B )KUJKOCTH, OT 00bEMa MOTPYKEHHOU B KUKOCTh
YacTH TeJa ¥ OT IJIOTHOCTHU KUAKOCTH.

5. KonctpynpoBanue apeomeTpa WIHM KOHCTPYUPOBaHUE JIOAKU U
OIpEAEIICHUE €€ TPY30IOABEMHOCTH.

Paznea S. Pa6ora u MOIIHOCTB. JHEprus.

Mexanudeckas pabora. MoOIIHOCTb.

[IpocTbie MexaHU3MBI: pblUar, OJOK, HAKIOHHAs IUJIOCKOCTh. [IpaBmiio

paBHOBecus pouara. [[pumeHenue npaBusia paBHOBECHS phiuara K 0J10Ky. «30J10TO€



npaBmwio» Mexanuku. KITJ[ mpocTeix Mmexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U
TEXHHUKE.

Mexannueckas odHeprua. KuHernueckas W TNOTEHUUANbHAS DHEPTHS.
[IpeBpailieHre 0AHOTO BHUJIa MEXAaHUYECKOW SHEPTUU B APYTOW. 3aKOH COXPaHEHUS
SHEPrUM B MEXAHUKE.

Hemoncmpavuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopuwvie padbomul u onvimel.

1. Ompenenenue pabOThI CUIIbI TPEHUS MPYU PABHOMEPHOM JBUKEHUU TeJla TI0

TOPU30HTAIBHON OBEPXHOCTH.
2. HccnenoBaHue yCcioBHI paBHOBECHS pblyara.
3. Usmepenue KIIJI HaKIOHHOM IJIOCKOCTH.

4. M3ydeHue 3aK0HA COXPAHEHUSI MEXAHUUYECKOW SHEPTUM.
8 KIIACC

Pa3znea 6. TeruioBblie IBJICHUA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpPUH CTPOEHUS
BellecTBa. Macca W pa3Mepbl aTOMOB U MOJIEKYJ. ONBITHI, MOJITBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYIIPHOKUHETHUYECKOU TEOPHH.

Mopenu TBEPAOTO, JKHIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObICHEHHE CBOMCTB ra3oB, XKUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE TIOJIOKEHUM MOJIEKYISIPHO-KMHETUYECKON TEOPHUH.
CmaurBaHU€ U KaWJUISIpHBIE sIBIIEHUS. TemIoBoe pacliupeHne U CKaTHeE.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBHXKEHUS
yactull. Buytpenusas sHeprus. CrnocoObl HM3MEHEHUsS BHYTPEHHEW OSHEpruu:
TeruIonepeaya u coBepiieHrue padotsl. Buabl Temionepenayu: TemiIonpoBOAHOCTb,
KOHBEKIHUS, U3JIyYCHHUE.

KonuuectBo TemnoTsl. YenbHas TEIIOEMKOCTH BellecTBa. TermiooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHUE TemioBoro Oananca. [lnaBnenue wu
OTBEpPJACBAHUE KPUCTAUIMYECKUX BELIESCTB. YJEeiIbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaencamnus. Mcnapenuwe. Kunenue. VYpenbHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEpPaTyphl KHUIIEHHUS OT aTMOc(hepHOTO
JABJICHUS.

BnaxnocTte BO3aYyXA.

DHeprus TOIUIUBA. Y IeJIbHAs TEIJIOTa CTOPAHMUSL.

[Ipunnunsl pabotel TermaoBbix aBurateneit KIIJ[ TerioBoro aBurarters.
TermnoBble ABUTATENIN U 3aIUTAa OKPY>KAIOIIEH CPEIbI.

3aKOH COXpPAHEHUS U MPEBPAIICHUS SHEPTUHU B TEIJIOBBIX NPOIIECCAX.

Hemoncmpayuu.

1. HaGmopenune OpoyHOBCKOTO JIBHIKEHHSI.
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10.
11.
12.
13.

Habmonenne nuddysum.

Habmronenre sBieHnii cMauMBaHUs M KaIMJLISIPHBIX SBIICHHI.
Habmroienre TerioBoro pacmpeHus Tel.

N3meHenne namieHWs ra3a NMpU M3MEHEHUH 00bEMa M HArpeBaHUU WIIU
OXJIAXKJICHHUH.

[IpaBuia u3MepeHus: TemMIepaTypsl.

Bunpl Teronepenaym.

OxnaxIeHre IPU COBEPIIICHUU PaOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHCIIHUMH CHJIAMHU.
CpaBHeHUE TETUIOEMKOCTEH pa3IMUHBIX BEIIECTB.
HaoOmronenne KuneHus.

HaOmroieHre mocTossHCTBA TeMIIepaTyphl MPH TUIABICHUU.
Mojenan TeIJIOBBIX JABUTaTEIICH.

Jlabopamopuwvie pabomul u onvimul.

1.
2.
3.

10.
11.
12.
13.

OnbIThl IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpITel MO0 HAOMIOJEHUIO TEIJIOBOTO PACIIMPEHHUs Ta30B, XKUIKOCTEH U
TBEPABIX TEIL.

Onpenenenue gaBieHUs BO3yXa B OaJJIOHE IINPULIA.

OneITeI, AEMOHCTPUPYIOIIME 3aBUCHUMOCTH JIaBJIICHUS BO3JyXa OT €ro
00BbEMa U HArpEeBAHMS WIIA OXJIAKIACHMUS.

[TpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUYECKOIN TPyOKE OT TeMIIepaTyphl.

HaGmronenne wu3MeHeHMs] BHYTPEHHEH »JHEprud Tejla B pe3yJbTare
TeIuIonepeaadyu U padoThl BHEIIHUX CHUII.

HccnenoBanue sABIEHHS TEIJIOOOMEHAa NPH CMEIIMBAHMM XOJIOJHON H
ropsi4eu BOJBI.

Onpenenenue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHONO BOAOW  MpuU
TETIO0OMEHE C HAarpeThIM METANIMYECKUM IIIUHIPOM.

Onpenenenue yieapHON TEINIOEMKOCTH BELIECTBA.

Hccnenosanne npouecca uCnapeHus.

Onpenenenne OTHOCUTEIBHOM BIAKHOCTH BO3IyXa.

Onpenenenue yieapHON TEIUIOTHI IJIABJIEHUS JbJA.

Paznen 7. JjekTpudyecKue 1 MArHUTHbIE SIBJICHUS.

OnekTpuzauus Tenl. J[Ba poaa snekTpuueckux 3apsgoB. BzaumoneilicTBue
3apspkeHHbIX  Ted. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJl OT BEJIUYUHBI 3aPsAJI0OB U PACCTOSIHUSI MEXK/Ty TEJIaMH).

Onektpudeckoe mnoje. Hanpsok€HHOCTh 3nekTpudeckoro mnoiis. [lpuHuun
CYTIEPITO3UIINN IIEKTPUUECKUX TMOJIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsil.
Crpoenune aroma. IIpOBOOHMKM W  JUAJNEKTPUKU. 3aKOH  COXPAHEHUS
3JIEKTPUYECKOTO 3apsa.

DNEKTPUYECKUA TOK. YCIOBUS CYHIECTBOBAaHUS DSIEKTPUUECKOTO TOKA.
HNcToyHMKM TOCTOSSHHOrO TOKa. JIeWCTBUSI 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B JKUJKOCTSAX U raszax.

Onektpuueckas uenb. Cuia  Toka.  DJEKTPUYECKOE  HaIpsKEHHE.
ConpoTuBieHUe MPOBOJHUKA. YEIbHOE CONPOTHUBIIEHUE BemlecTBa. 3akoH Oma
JUIs yuacTka uend. [locneaoBaTenbHOE U TapauieIbHOE COEAMHEHNE TPOBOIHUKOB.

PaGota u MomHOCTH »3yeKTpuueckoro Toka. 3akoH JDxoyns—Jlenna.
DneKTpudecKre ey U MoTpeOUuTe I dIeKTpuiIeckoil sueprun B 0biTy. KopoTkoe
3aMbIKaHUE.

[ToctostnabIe MarHuThl. B3anmoaeicTBE MOCTOSHHBIX MATHUTOB. MarHuTHOE
nosie. MarauTHoe mone 3eMJIM M €ro 3HaueHWe Uil KU3HU Ha 3emiie. OmnbIT
Opcreaa. MarouTHoe MoJie 3JIEKTPUYECKOro ToKa. [[puMeHeHre 31eKTpOMariuToB
B TEXHUKE. J[eICTBME MArHUTHOTO MOJIsI HA MPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEIb
MOCTOSSHHOTO  TOKa. MCnonb30BaHHWE AJIEKTPOJBUTATENCd B  TEXHHUYECKHUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

OnbiTel Dapajnes. SBieHUE 3IEKTPOMArHuTHON MHAYKIMU. [IpaBuino Jlenna.
DIIEKTPOreHepaTop. Crnioco0b1 ITOJTyYEHHUS AIEKTPUYECKOU SHEPI'UHu.
DJIEKTPOCTAHIIMU HA BO30OHOBIISIEMbIX UCTOYHUKAX YHEPTUH.

Jemoncmpayuu.

DIIeKTpU3aLHus TEN.
JIBa pojia 3NEKTPUUYECKUX 3apsI0B U B3AUMOICUCTBUE 3aPSKEHHBIX TEIL.
Y CTpONCTBO M AEUCTBHE DIIEKTPOCKOMA.
DIIEKTPOCTATUYECKAs HHIYKIIUS.
3aKOH COXpaHEHUs PIECKTPUUECKUX 3aPsJIOB.
[IpoBOIHUKY U AUPIAEKTPUKH.
MoenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
HcTounnkn NOCTOSSHHOTO TOKA.
JIelCTBHUS IIEKTPUUECKOTO TOKA.
. DNEKTPUYECKUI TOK B KUJKOCTH.
. ['a30BbIi pazps.
. I3Mmepenune cuiibl TOKa aMIIEPMETPOM.
. I3MepeHnune 35IeKTpUYeCcKOro HAps)KEHUs. BOJIbTMETPOM.
. Peocrar u marasuH COIpOTUBIICHUMN.
. BzaumoericTBrE NOCTOSTHHBIX MATHUTOB.
. MonenupoBaHre HEBO3MOXKHOCTH Pa3/ICICHUS IMOJIOCOB MAarHuTa.
. MonennpoBaHHe MarHUTHBIX I1OJIEW OCTOSIHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmneIT Dpcrena.

MarauTHoe 1oJjie ToKa. DJIeKTPOMAarHur.

JlericTBME MarHUTHOTO TIOJISL HA MPOBOJHUK C TOKOM.

DJIEKTPOABUTATENH TTIOCTOSHHOTO TOKA.

HccnenoBanue ssBICHUS 3JIEKTPOMArHUTHOM UHTYKIIHH.

OnbiTl Dapajes.

3aBUCUMOCTh HAIpaBJICHUs HWHAYKIIMOHHOTO TOKa OT YCJIOBHUH €ro
BO3HUKHOBCHHSI.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuwvie pabomul u onvimel.

1.
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10.
11.

12.

13.

14.

15.

16.
17.

18.

OnpiTel MO HAOMIONEHUIO DJICKTPU3ALMM TEN HWHAYKIUEH U TpHU
COMIPUKOCHOBEHUH.

HccnenoBanre NMEHCTBUS DJICKTPUYECKOTO TIONs HAa TPOBOJHUKUA U
JINDIIEKTPUKH.

COopka u npoBepka padbOThI JIIEKTPUIECKOMN 1IETH TOCTOSIHHOTO TOKaA.
M3Mepenne 1 peryaTupoBaHre CHUITBI TOKA.

W3mMepenne u peryaTupoBaHne HAIPSKEHUS.

HccrnenoBanne 3aBUCHMOCTH CHJIBI TOKa, WAYIIETO 4Yepe3 pPEe3UcTop, OT
COTIPOTHUBIICHUS PE3UCTOPA U HATPSHKEHUS HA PE3UCTOpE.

OnbITHI, JIeMOHCTPUPYIOIIINE 3aBHCHMOCTb AIIEKTPUIECKOTO
COTPOTUBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, IJIOMAAU TOMEPEIHOTO
CEYCHHS U MaTepuaa.

[IpoBepka mpaBuia CIOXKEHHS HANPSHKEHUH MPH  TOCIEAOBATEIIHLHOM
COEIMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBmia uis CHUIBI TOKAa MPH MapalieIbHOM COEIWHEHUU
PE3UCTOPOB.

Omnpenenenre pabOThI SIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOP.
Omnpenenenre MOUIHOCTH OJCKTPUYECKOTO TOKA, BBIJCIAEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA, MIYIIETO 4epe3 JamIouyKy, OT
HaINpsHKCHUS HA HEH.

Onpenenenue KIIJ] HarpeBaTesns.

HccnenoBanre MarHUTHOTO B3aMMOICHCTBHSI TIOCTOSIHHBIX MAarHUTOB.
N3yuenne MarHuTHOTO TOJISI IOCTOSTHHBIX MAarHUTOB MPH UX 00bEeTUHEHUN
U pa3JIeICHUH.

HccnenoBanue neicTBUS 3JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OneITBl, JIEMOHCTPHUPYIOUIUE 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTYIIKK C TOKOM M MarHUTa OT CHJIbI TOKA U HAMPABIIEHUS TOKA B KaTYIIIKE.
N3yuenue neiicTBUss MarHUTHOTO TOJIST HA TIPOBOJAHHUK C TOKOM.



19. KoHcTpynpoBanue u n3y4eHue padoThl JJIEKTPOIBUTATEIS.

20. 3mepenne KIIJl anexkrpoaBUraTeIbHON YCTAaHOBKHU.

21. OOBITBl IO HMCCIEIOBAHUIO SIBJICHUSA AJIEKTPOMArHUTHOM HWHIYKIIUU:
VCCIIEIOBAaHUE W3MEHEHUW 3HAYCHHMS W HAIPABJICHUS HWHIYKIIMOHHOIO

TOKa.
9 KUIIACC

Pa3nen 8. Mexann4yeckue siBJICHUS.

Mexannueckoe nBWKeHME. MarepruanbHas Touka. (Cucrema oOTcuéra.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JABMKEHUA. PaBHOMEpHOE MPAMOJIMHEUHOE
nBrkenne. HepaBHoMepHoOe npsiMosinHeitHOe ABuxkeHue. CpeaHsis 1 MTHOBEHHAs
CKOPOCTb T€Ja TP HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOE mpsiMonmHeHOe nBKeHue. CBOOOIHOE
nageHue. OnbiTel ["anumnes.

PaBHOMepHOE nBMXEHWE MO OKpYKHOCTH. [lepmon m dactota obOparieHus.
JluneriHas u yriioBas CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[Tepseiit 3akoH HeroroHa. Bropoii 3akon Herorona. Tpernit 3akoH HeroToHa.
[IpuHIUII CYyNIEpHO3ULIUU CHUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHusl: cujla TPEHUS CKOJIbXKEHUS, CHUIa
TPEHHUS ITOKOsI, APYTUE€ BUIABI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOPEHHE CBOOOHOTO
najgeHus. J[Bmxkenue mianet Bokpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTs u neperpysku.

PaBHOBecue matepuanbHON TOYkH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJOTO TEJA C 3aKPEIVIEHHON OChIO BpanieHus1. MoMeHT cuiibl. LIeHTp TskecTn.

Nmnynee tena. M3meHenue mMmiyibca. UMIynbe cuiibl. 3aKOH COXPaHEHUs
UMITyJibca. PeakTUBHOE IBUKEHUE.

Mexanuveckass paboTa W MOIIHOCThb. PaboTa CMJI TSXKECTH, YNPYTrOCTH,
TpeHus. CBsi3b dHEepruu U padbothl. [loTeHIIManbHas YHEPTUs Tena, MOJAHATOrO Haj
MOBEPXHOCTHIO 3eMJIu. [loTeHInabHAs SHEPTHs CKATOM Npy)UHbl. KnHeTnYeckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHHUS MEXaHUYECKOU
SHEPIuMu.

Hemoncmpayuu.

1. HaGmronenne MexaHUYECKOTO JBM)KEHUS Tejla OTHOCUTENIBHO Pa3HBIX TEI

OTCU€Ta.
2. CpaBHeHME TyTE€H W TPACKTOPHUM JBUKEHUS OIJHOTO W TOTO XK€ Tela
OTHOCHUTEJIBHO PAa3HBIX TEJl OTCUETA.
N3MepeHne CKOpOCTH U YCKOPEHUS MPSIMOJTMHEMHOTO IBUKCHMUSL.
4. HccnepoBanne MpU3HAKOB PABHOYCKOPEHHOTO JIBUXKEHUS.
HaOnronenue aBuxeHust Tejia mo OKpy>KHOCTH.



8.
9.

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

HabGmronenne MmexaHnuecKuX SBJICHUM, TPOUCXOSAIINX B CHCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIHHO
KaOuHeTa (HU3HUKY.

3aBUCUMOCTh YCKOPEHUS Tella OT MAacChl Tella W JCUCTBYIOIICH Ha HETO
CUJTBL.

Habmoienne paBeHCTBa CHIT TIPH B3aUMOJICHCTBUH TEJ.

M3meHeHne Beca Temna mpy yCKOPEHHOM JIBUKCHUH.

[lepenavya uMITyibca mpyu B3aMMOJICHCTBHUH TEJI.

[TpeoOpaszoBaHus YHEPTUH MPU B3aUMOICHCTBUHU TEJL.

CoxpaHeHHe UMITYJIbCA TIPH HEYTIPYTrOM B3aUMOJICHCTBHUH.

CoxpaHeHHe UMITYJIbCa TIPU a0COTIOTHO YIIPYTOM B3aWMOICHCTBUH.
HaGmroneHne peakTHBHOTO ABM)KCHHUS.

CoxpaHEeHHE MEXaHUYECKOW PHEPTUU MTPU CBOOOHOM I1aJICHUH.
CoxpaHeHHe MEXaHUYECKOW YHEPTUU TPU JBIKCHUU TeNa MO JeHCTBHEM
TPYKUHBI.

Jlabopamopuwvie padbomul u onvimeol.

1.

10.

11.

KoHcTpynpoBanue Tpakra Uis pa3roHa U JalbHEWUIIEro paBHOMEPHOTO
JBIDKCHUS TIapUKA U TEJIEHKKH.

OrnpeneneHue CpeaHel CKOPOCTU CKOJIBKEHHUSI OpyCKa WU JABUKEHUS
11apyKa I10 HaKJIOHHOM INIOCKOCTH.

Onpenenenue yCKOpEHHsI Tejla MpPU PABHOYCKOPEHHOM JIBUKEHUU 10
HAKJIOHHOU IIJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBKEHUU 0€3 HayaJlbHOM CKOPOCTH.

[IpoBepka rumoTe3spl: €cid TpPU PABHOYCKOPEHHOM JBWKEHUH 0€3
HAYaJIbHOM CKOPOCTH IIyTH OTHOCSITCS KaK psJ HEUETHBIX YHCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanrie 3aBUCUMOCTH CHJIbI TPEHUSI CKOJIBXKEHHUSI OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenne kKodhHUIMEHTA TPEHUS CKOJTBKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Onpenenenue padbOTHI CUIIbI TPEHUS ITPU PABHOMEPHOM JIBUKEHHUH TeJla O
TOPU30HTAIBLHON TOBEPXHOCTH.

Onpenenenue pabOThl CHJIBI  YIOPYrOCTH TNpU  MOABEME Tpy3a C
UCIOJIb30BAaHUEM HEMOIBIKHOTO U TTOIBHXKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHUS YIHEPTHH.

Pa3znen 9. Mexannueckue KoJie0aHUA M BOJIHBI.



KonebarensHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOaHUIA: TIEPHUO]I,
4acToTa, aMIUIATYy1a. MaremMaTu4eCcKuil U NPy KUHHBIM MasTHUKU. [IpeBpamieHue
SHEPTUU MPHU KOJIeOATETHHOM JIBUYKEHUU.

3aryxaromue — koseOaHusa.  BeiHykneHHole — koneOanus.  Pe3onanc.
Mexannueckue BoHBI. (CBolicTBa MeXxaHW4yeckux BoJH. IIpojonbHbie U
nonepevyHble BOJIHBL. JIMHA BOMHBI M CKOPOCTh €€ paclpOCTpPAHEHUS.
MexaHnuecKre BOJIHBI B TBEPJOM TENE, CEHICMUYECKUE BOIHBI.

3Byk. I'pomMKoCTh 3Byka M BbicoTa TOHA. OTpaxkenue 3Byka. MHPpa3Byk u
yIIbTPa3BYK.

Hemoncmpayuu.

1. HaGmiogenune koneGaHuii Ten TOJ IEUCTBHEM CHIBI TSDKECTH M CHIIBI
YOPYrOCTH.

HabGmonenne kosiebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaGmronenue BoIHYXIEHHBIX KOJI€OaHUI U pe30HaHCA.
PacnipocTtpaneHue npo10abHbBIX U MOMEPEUHBIX BOJIH (Ha MOJIEIH).
HaOmronenrie 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHYECKUI PE30HAHC.
JIaﬂopamoprle paoomoul u onvimol.
1. OmpeneneHue YacTOThl W Tepuojaa KojieOaHMM MaTeMaTU4eCcKOro
MasTHHKA.

2. OmnpenenieHre 4acTOThHI U IEpUo/ia KoJieOaHUH MPY>KUHHOTO MasiTHHKA.

3. HccnenoBanue 3aBUCMMOCTHU TMEpUOJIa KOJICOAHUM MOJBEIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCUMOCTHU MEPHUOJIa KOJI€OaHUN MPYKUHHOTO MasgTHUKA
OT Macchl Ipy3a.

5. IlpoBepka HE3aBUCHMOCTH IMEpUOJA KOJIEOAHUN Tpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.

6. ONbITbl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  MepHojia  KojeOaHui
NPY>KUHHOTO MasTHHKA OT MAcChl Ipy3a U )KECTKOCTU MPYKUHBI.

7. W3MepeHue yckopeHusi CBOOOHOTO MaJIeHUS.

Paznea 10. DiieKTpoMAarHuTHOE 1MoJie U 3JIEKTPOMATHUTHBIE BOJIHBI.

DONEeKTpOMarHuTHOE  ToJie.  OJIEKTpOMAarHuTHble  BOJHBL.  CBolicTBa
AJEKTpOMArHuTHeIX BodH. Illkana snekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DnekTpoMarHuTHas npupoaa cBera. CkopocTh cBeTa. BosHOBBIE CBOICTBa
CBETa.

Hemoncmpavuu.

1. CBolCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoaHOBBIE CBOMCTBA CBETA.
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Jlabopamopuwie padbomel u onvimel.
1. M3ydeHue CBOWMCTB AJICKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOHMIBLHOTO

TenedoHa.
Paznea 11. CBeToBble SIBJICHUS.
JlyueBass  Mmogmenp  cBera.  Mcrounuku — ceera.  IIpsamosnHEnHOE

pacnpoctpaHeHue cBeta. 3atMenuss ConHua u Jlynsl. Otpaxkenue cBera. [lmockoe
3epKajo. 3aKOH OTPaXKEHHUSI CBETA.

[Ipenomnenue cBeta. 3akoH mpenomiieHUss cBera. llonHOe BHYTpeHHEE
OTpaX€HHE cBeTa. lICronb30BaHUE TOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHYECKUX CBETOBOJIAX.

JInnza. Xop ydeit B muH3e. OnTudeckas cucrema goToarapara, MUKpOCKOa
u Teneckorna. ['na3 kak ontuyeckas cucreMa. ban3opykocTs U JanbHO30PKOCTb.

Paznoxenue Oenoro cBera B cnektp. Onbitel HpetoTtona. CroxeHue
CIIEKTPAJIbHBIX LBETOB. J(Mcniepcus cBera.

Hemoncmpayuu.

[IpssMOTMHEWHOE PACIPOCTPAHEHUE CBETA.

Otpaxxenue cBera.

[Tonyuyenue n3o0paxxeHui B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

IIpenominenue ceera.

OnTuuecknii CBETOBO/I.

Xox nydel B cCOOMparomie JIMH3e.

Xox JIyder B pacCEenBArOIIEH JINH3E.

[Tonyyenue n300paxkeHUii ¢ TOMOIIBIO JINH3.

[Ipunnun aeiictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mopmens rinasa.

11. Pa3noxeHue 6e1oro cBera B CHEKTP.

12. [lomyyenue O6enoro cBeTa Npu CI0KEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopusie padbomul u onvimel.

1. HccnenoBaHue 3aBHCHMOCTH YIJIa OTPA)XEHUs CBETOBOrO Jydya OT yrja
naJeHUs.
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2. M3yuenume xapakTepuCTHUK H300paXeHUs MPEAMETA B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yIJIa MIPEIOMIICHUS CBETOBOTO JIy4a OT yTIJia
najcHUs Ha TPAHUIIE «BO3TYX—CTECKIIO».

4. TlomydeHnue U300pakeHUI C TOMOIIBIO COOUPAIOIIEH JTUH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSHUS U ONTHYECKON CHIIBI coOMparomen
JIMH3HI.

6. OMBITHI 110 Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OmBITHI TIO BOCTIPUATHIO I[BETA TPEIMETOB MPU MX HAOIIOJEHUU Uepes
I[BETOBBIC (PHIIBTPHI.



Pa3gen 12. KBanToBLI€E SIBJIEHHUS.

Onwitel Peszepdopna u ruraneraphas mojens aroma. Monens aroma bopa.
Hcnyckanue u nornouieHue ceera atoMoM. KBanTel. JInHeHyaTsie CIEKTPBHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-usnydenus. CTpoeHHE aTOMHOTO
sapa. Hykionnas wmozens aromHoro sapa.  M3orombl.  PaguoakThBHBIE
npeBpauieHud. [lepuoa nomypacnaga aTOMHBIX SIAEP.

SAnepHble peakuu. 3aKOHbI COXPAHEHHs 3apsiOBOTO M MAacCOBOIO YHUCEI.
DHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U dHEpruu. Peakuuu cuHTE3a U
nenenus saaep. Ucrounuku suaeprun ColiHIa U 3BE3I.

Anepnas sHepreTtuka. JleWCTBUS pPaAMOAKTUBHBIX H3JIYYCHUN Ha IKHUBBIE
OpTraHU3MBI.

Hemoncmpayuu.

1. CHexkTphl U3Ty4YE€HUS U MOTJIOUICHHUS.

2. CrekTpsl pa3jInYHbIX I'a30B.

3. Cnekrtp Boaopoaa.

4. Habmronenue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOUINX U3ITYYECHHUH.

6. Peructpanus uziydeHus IPpUPOIHBIX MUHEPAIOB U TPOAYKTOB.

Jlabopamopuwvie padbomul u onvimol.

1. HaOnroneHue CIIOMIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITYUCHUS.

2. HMccnenoBaHue TpEeKOB: M3MEPEHHE HDHEPIMM YacCTULBI MO TOPMO3HOMY

nytu (mo gororpadusm).

3. M3mepenue paguoakTUBHOTO (hOoHa.

IHoBTOpPHUTEILHO-00001AXO LM MOTYJIb.

[ToBTOpHTENHEHO-0000IAIOMINK MOAYJIb MIPEAHA3HAYEH JJI1 CHCTEMATHU3aLUuU
1 00001IEHUS TIPEIMETHOIO COIEPKAHUS U OIBITA IEATETbHOCTH, IPUOOPETEHHOTO
IpU W3YYECHHH BCETO Kypca (PU3UKH, a TaKXKe JIsi MOATOTOBKHM K OCHOBHOMY
rOCyJJapCTBEHHOMY JK3aMEHY Mo (U3UKe AJi1 00y4aromMXcs, BHIOPABIIUX 3TOT
y4eOHBII npeaIMeT.

[Ipyn n3ydyeHun TaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIESITEIPHOCTH, HA OCHOBE KOTOPBIX 00ECIEeYNBACTCS JTOCTHUKEHUE MPEAMETHBIX U
METaNpEeIMETHBIX  IUIAHUPYEMBIX  PE3ylbTaToOB  0O0y4deHUs, (QopMupyeTcs
€CTECTBCHHOHAYy4YHass I'PaMOTHOCTb: OCBOCHHME HAy4YHBIX METOJOB HMCCIEAOBAHUS
SBJICHUA TIPUPOJBI M TEXHUKH, OBIAJICHUE YMEHUSMH OOBACHITH (pu3myeckue
SBJICHUS, NPUMEHSS TOJyYCHHbIE 3HAHWS, pelaTh 3aJadyd, B TOM YHUCIIE
KAueCTBEHHBIE U HKCIIEPUMEHTAJIbHBIE.

[IpuHIMOMATBHO NEATEIbHOCTHBIN XapaKTep JAaHHOTO pa3zelia pealn3yeTcs 3a
C4€T TOTO, 4TO OOYYAIOIINECS BBITIOTHSIOT 33/1aHMsI, B KOTOPBIX UM TIPEIIaracTcs:



HA OCHOBE TOJYYCHHBIX 3HAHUW pacrno3HaBaTh W HAYyYHO OOBSICHSTH
dbusnueckue sIBICHUS B OKPYKAIOIIEH MPUPOJIE U TTOBCETHEBHON KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbI MCCIIEIOBaHUSI (PU3NUECKUX SIBJICHUH, B TOM
YyyCIe IS IPOBEPKU TUIIOTE3 U MOJYUYEHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HanbOoOJiee BaXXHBIX JOCTHKECHUN COBPEMEHHBIX
TE€XHOJIOT'MH, HAIIPUMEDP, TPAKTUYECKOTO UCIIOIb30BaHUS PA3JIUYHBIX HCTOYHUKOB
SHEPIrUM Ha OCHOBE 3aKOHA MPEBPALLCHUS U COXPAHEHUs BCEX U3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

N3yuyenue (u3nKu HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINPABIEHO

Ha JIOCTUKEHUE JIMYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe uydyenus: pu3NKyd Ha ypOBHE OCHOBHOI'O 0OIIEro 00pa3oBaHus

y oOyuatoierocs OyayT cpopMUpPOBAHBI CIEAYIONINE JTUYHOCTHBIE PE3YJIbTaThl B
YJaCcTH:

1) naTpMOTHYECKOr0 BOCIMTAHUS:

- NIPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUMCKOU
(U3HYECKON HAayKU;

- IEHHOCTHOE OTHOLIEHHE K TOCTHKEHUSM POCCUNUCKUX YUEHBIX-(DU3HKOB;

2) rpa’kAaHCKOr0 U AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJIECHHH OOIIECTBEHHO 3HAUMMBbIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM IMPUMEHEHUEM JTOCTHKEHUMN
busnky;

- OCO3HAaHHE BAXKHOCTU MOPAJIBHO-3THYECKUX IPUHLHUIIOB B JEATEIBHOCTH
YYEHOTI0;

3) 3¢TeTHYeCKOro BOCIIUTAHUSA:

- BOCIIPHUATHE 3CTETUYECKHX KauecTB (pU3MUeCcKOW HayKu: €€ rapMOHHYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAYKHM KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHUS MHpPA, OCHOBBI PA3BUTHS TEXHOJOTHI, Ba)KHEWINEH COCTABIISIIOLIEH
KYJIbTYPBI;

- pa3BUTHE Hay4yHOM JF0OO03HATETBLHOCTH, WHTEpECca K HCCIEI0BATEIbCKOM
NEeSITENHHOCTH;

S) ¢opmupoBaHusi  KYJAbTYPbI  310PpOBbS M  3MOIMOHAJIHLHOIO
0J1aronmoyumsi:

- OCO3HaHWE IIEHHOCTUM Oe3omacHOro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU MpaBWil 0O€30IaCHOTO TOBEACHUS Ha
TpaHCHOPTE, HA JOPOrax, C DJIEKTPUUECKUM U TEIJIOBBIM O0OpYJIOBaHHEM B
JIOMAIIIHUX YCIIOBUSX;

- c(hopMHUPOBAHHOCTH HaBbIKA pedieKcru, TPU3HAHUE CBOETO MTpaBa Ha OIIMOKY
Y TaKOTO K€ MpaBa y APYyroro YeiaoBeKa;

6) Tpya10BOI0 BOCIIMTAHMS:

- aKTMBHOE YYacTHM€ B PEIICHUM MNPAKTHYECKUX 3a1ad (B paMKaxX CEMbH,
oOpa3oBaTeIbHOM  OpraHu3alu, Tropoja, Kpas) TEXHOJOTHUYECKOH |
COLIMAJIbHON HANPaBJIEHHOCTH, TPEOYIOUIUX B TOM YHCIIE U (PU3UUECKUX 3HAHUI;



e - MHTEPEC K MPAKTHUYECKOMY M3YUYEHUIO MPOECcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KO0JOrHYE€CKOro0 BOCIIUTAHUA:

e - OpHUEHTAIlMA Ha TMpUMEHEHHE (U3MYECKUX 3HAHUN JUIsl pelieHus 3a7ad B
00JacTH OKpPY’KaIOIIEeH Cpellbl, TUIAHUPOBAHMUSI TOCTYNKOB M OIEHKH UX
BO3MOXHBIX ITOCJICICTBUM JIJIs1 OKPY’KAIOILIEN CPEbI;

e - OCO3HAaHHME TIOOAIBHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM U MyTed HX

penieHus;

e 8) aganTanMu K M3MEHSAIOIIUMCS YCJOBHUSM CONMAJIBLHOW M NPHUPOIHON
cpeabl:

e - MOTPEOHOCTP BO B3aUMOJICUCTBUM TIPU BBINOJIHEHUU HCCIEIOBAaHUN U
MPOEKTOB (U3UUECKOW HAMNpPaBICHHOCTH, OTKPBITOCTh OMNBITY WU 3HAHUAM
ApYTHX,

e - TIOBBIIICHHWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MNPaKTUUYECKYIO
JESITENHHOCTD;

e - OTPeOHOCTH B POPMUPOBAHUU HOBBIX 3HAHM, B TOM 4YHUCie (GOPMYITHPOBATH
UJIeH, TIOHATUSA, TUTIOTE3bI O PU3MUECKUX 00OBEKTaX U SABJICHUSX;

e - OCO3HaHME JIePUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JacTH
buzuky;

e - [JJAHUPOBAHHUE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUI;

e - CTPEMIICHHE aHAJIM3UPOBATH U BBIABIATH B3AMMOCBSI3U MPUPOJIbI, OOLIECTBA U
HPKOHOMMKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (PU3HUECKUX 3HAHUU;

e - OIICHKA CBOMX JACHCTBHM C YYETOM BIMSHHMS Ha OKPYKAIOWIYIO Cpexdy,
BO3MOXHBIX TJIOOAJIbHBIX MOCTIEACTBHIA.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrate ocBoeHMS PpOrpaMMBbI IO PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus y oOyuaromerocs OyayT c(GOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJabTaThl, BKIIOYAIOUINE T03HABATEIbHbIE YHUBEPCATbHBIC yUCOHbIC IEHCTBUS,
KOMMYHUKATUBHbIE  YHHMBEpCaJbHbIe  Yy4eOHblE€  JCWUCTBUS,  PETYIATHBHBIC
YHHUBEpCaJbHbIE YdeOHbIE ICHCTBUSI.

Ilo3naBaTe/IbHbIE YHHUBEPCAJIbHbIE Yy4eOHbIe 1eiicTBUS

ba3oBble JJjoruueckue AeMcTBUS:
e BBIABIATh M XapaKTEpHU30BaTh CYIICCTBEHHBIC IPHU3HAKH OOBEKTOB
(ssBNIEHUI);
e YCTaHABJIMBATH CYIISCTBCHHBIN MPHU3HAK KIaCCH(PUKAIIUN, OCHOBAHUS IS
0000111eHNs U CPAaBHEHUS,



BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUUS B pacCMaTpUBaeMbIX (hakTax,
JTAHHBIX U HAOJIOICHUSIX, OTHOCSAIIUXCS K (DU3UUYECKUM SIBIICHUSIM;
BBISIBJISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M TPU U3YyYEHUU (U3HUECKUX
SIBJICHUH U TIPOLIECCOB, JIETATh BBIBOJIBI C UCIIOJIb30BAHUEM JIETYKTUBHBIX U
UHIYKTUBHBIX YMO3aKIIFOUEHUMN, BBIJABUTaTh THUIOTE3bl O B3aUMOCBS3AX
(bu3MUECKNX BEITNYHNH;

CaMOCTOSATEILHO BHIOUPATh CIIOCO0 pelieHus yueOHou pusndeckoit 3agauu
(cpaBHeHME HECKOJIBKMX BapHAaHTOB pElIeHHs, BbHIOOp Hauboiee
MOJIXOJIAIIETO ¢ YUETOM CaMOCTOATEIBHO BBIICIEHHBIX KPUTEPUEB).

Bba3oBble uccaenoBaTeJbCKHE TeCTBUA .

UCII0JI30BaTh BOMPOCHI KaK UCCIEA0BATENbCKUN NHCTPYMEHT TO3HAHUS;
IIPOBOJIUTH IO CAMOCTOATENIBHO COCTABJICHHOMY ILJIaHY OIIBIT, HECIIOXKHBIN
(Gu3MUecKuil 3KCIEPUMEHT, HEOOJIbIIOE UCCe0BaHue (PU3NYECKOTO
SBJICHUS;

OIICHMBAaTh HA NPUMEHUMOCTb U  JIOCTOBEPHOCTh HWH(OpMaIHIo,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAaHUS WIIM SKCIIEPUMEHTA;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIIEHUST U BBIBOJBI MO pe3yJibTaTam
IPOBEIEHHOTO HAOIIOACHMS, OTIbITA, UCCIIEIOBAHUS;

IPOTHO3UPOBATh  BO3MOXKHOE  JajbHEIlee pa3BUTHE  (PUBHMUECKUX
MPOIIECCOB, a TAKKE BBIJIBUTATh MPEANOI0XKEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

MPUMEHSATH Pa3IMYHbIE METObl, HNHCTPYMEHTBI U 3alPOChl IPU MOUCKE U
orOope HMH(pOPMAlMMU WIA JaHHBIX C YY4ETOM MpPEIIOKEHHOU Yy4yeOHOU
dbuznyeckoi 3aaauu;

aHAJIU3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALUIO
pa3IMYHbIX BUIOB U (OPM MPEICTaBICHHUS;

CaMOCTOSITEILHO ~ BBIOMpaTh ONTUMaJbHYIO (OpMy MpeacTaBICHUS
uHOpMAllMl W WUIIOCTPUPOBATh peIIaeMble 3aJauyd  HECIOXKHBIMU
CXeMaMH, IuarpaMMaMi, HTHOU TpaduKoi 1 1X KOMOMHALIUSMHU.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1efiCTBUS:

B XO7e OOCYXICHHS Y4eOHOro MaTepHalsia, pe3yJbTaTOB J1a0OpPaTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIIECTBY 00CYX)AAEMOUN TEMBI U
BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HA PCEIICHHE 3aJlaud W IOJJIep KaHue
Onaroskes1aTeIbHOCTH OOIIEHHS

COTIOCTABJISATh CBOM CYXACHUS C CYXICHUSAMH JPYTUX YYIaCTHUKOB
uajora, OOHapYyKHUBaTh Pa3Inyne U CXOJICTBO MO3UIINA;

BBIpa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M ITUCbMEHHBIX TEKCTaX;



MyOIMYHO MPECTABIATh PE3YIbTAThl BHIMOIHEHHOTO (DU3UYECKOTO OMBITA
(PKCTIepUMEHTa, UCCIIEIOBAHUS, TIPOCKTA);

MOHUMATh U UCIIOJIH30BaTh MPEUMYIIECTBA KOMAH/HON ¥ UHIMBUTyaIbHOU
paboThI MPU PEIICHUH KOHKPETHON (PU3ndeckoi mpoOIembl;

NPUHUMATh 1I€JTd COBMECTHOM JESITENbHOCTH, OPTaHU30BbIBATH JCHCTBUS
no e€ JMOCTIKEHHUIO: paclpeielisaTh PO, OOCYXAaTh IPOIECCH |
pe3yabTaThl COBMECTHOM pabOThI, 00001IaTh MHEHUS HECKOJIBKHX JIFO/ICH;
BBITTOJTHSITh CBOIO YaCTh pa0bOTHI, JOCTUTAsi KAUECTBEHHOTO Pe3yJibTaTa Imo
CBOEMY HAIPABJICHHUIO U KOOPAMHUPYS CBOM JICUCTBUS C IPYTHMH YICHAMHU
KOMaH/IbI;

OIICHMBATh KadeCTBO CBOETO BKIaJa B OOMIMA MPOAYKT MO KPUTEPHUSM,
CaMOCTOSATEIHLHO C(OPMYITMPOBAHHBIM YYaCTHUKAMU B3aMMOICHCTBHUS.

PerynsiTuBHbIC YHHBepcaibHbIe Y4eOHbIe NeliCTBUA

Camoopranuszanus:

BBISIBJISIT MPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYyalUAX, TPEOYIOMIMX
I petieHust (PU3N4YEeCKUX 3HAHUMI;

OpUEHTUPOBATHCS B  PA3NIMUHBIX MOAXOAAaX MPUHATUS  pPELICHUN
(MHAMBUAYaTbHOE, NMPUHATHE pEIIEHUS B TpYyIIe, MPUHATHE pPELICHUN
rpynmnom);

CaMOCTOSATEIILHO COCTABJISITh AITOPUTM peLIeHUs (PU3UUECKON 3aauu WU
IUTAHA UCCIIEJOBAHMS C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh NIPEAJaracMble BApUAHThI PEILICHUN;
JIeJ1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PELICHUE.

CaMOKOHTpOJIL, 3MO].[I/IOH3.]'II)HLH7[ HHTCJJICKT:

JaBaTh aJ€KBATHYIO OLEHKY CUTYAllMH U MPEUIarath IiaH €€ N3MEHEHNUS,
OOBSACHSITh NPUYUHBI  JOCTHXKEHUS  (HEJOCTH)KEHHUS)  PE3yJIbTaTOB
NEeSTENbHOCTH, JaBaTh OLIEHKY NIPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JCSITEIBHOCTh (B TOM YHKCII€ B XOJI BBIMIOJTHEHUS
¢u3nyeckoro HCCIEAOBaHUS WM TPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENIbCTB, W3MEHUBIIMXCS CHUTYyallid, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKILIHX TPYIHOCTEW;

OLICHUBATh COOTBETCTBHE pE3yJIbTaTa LIEJIM U YCIOBHUSM;

CTaBUTH ce0sl Ha MECTO APYroro YejaoBeKa B X0JIe CIopa Wil TUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHBbBI, HAMEPEHUS U JIOTUKY JIPYTOro;
MPU3HABAaTh CBOE MPaBO Ha OMIMOKY MPHU penieHUur (PU3NYECKUX 3a/1a4 WU
B YTBEPKACHUSAX HA HaYYHBIE TEMbI U TAKOE K€ MPABO JPYroro.

IHNPEAMETHBIE PE3YJIBTATBI



K xoniy oOyuenus B 7 Kjacce peMEeTHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPAKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

UCIIONIb30BaTh  MOHATHS:  (U3MYECKHE W XUMHUYECKHE  SIBJICHHS,
HAOMIO/ICHNE, AKCIEPUMEHT, MOJEINb, TUIOTE3a, CAMHMIIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYyJia, arperaTHble COCTOSIHHs BemiecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOe [BIKEHHE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHEHHOE), TPaeKTOpHsi, PaBHOJCUCTBYIOIIAs
cuna, gedopmanus  (ympyras, IJacTuyeckasl),  HEBECOMOCTb,
COOOIIAOIINECS COCYbL;

paznuuath sABiaeHUs (quQdy3us, TEIIOBOE IABMKEHHUE YAaCTHUIl BEIIECTBA,
paBHOMEpPHOE  JBWKEHHE, HEPAaBHOMEPHOE  JBW)KCHHME, HHEPIHS,
B3aMMOJICHCTBHE TeJl, paBHOBECUE TBEPABIX TEJ C 3aKPEIUVIEHHON OCBIO
BpallleHus, epeaaya IaBaeHus TBEPAbIMU TeJIaMU, KUJKOCTSIMU U Ta3aMH,
aTMoc(epHOe JaBJeHHE, IUIaBaHWE TeJ, MPEBpAllleHUs MEXaHU4YEeCKOU
SHEPruM) MO ONHCAHUIO MX XapaKTEPHBIX CBOICTB U HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JTJaHHOE (PU3HUECKOE SIBJICHHE;

pacro3HaBaTh TPOSIBJICHHE M3YyYEHHBIX (U3MUECKUX SBJICHUH B
OKpY’)KalollleM MHUpe, B TOM 4YHcle (U3UYECKHUE SIBJICHUS B TPUPOJE:
OpUMEpBl JBWKEHUSI C Pa3IMYHbIMH CKOPOCTSIMH B KUBOM U HEKUBOU
Opupojie, JAEWCTBUE CUJIbl TPEHHs] B MPUPOJIE W TEXHUKE, BIHSHUE
aTMoc(epHOro JIaBJICHUs Ha KUBOM OpraHu3M, IUIaBaHUE PbIO, pbluaru B
TeJIe YeJIOBEeKa, IIPU 3TOM NEPEBOAUTh MPAKTUUECKYIO 3aJjauy B yU4eOHYIO,
BBIJICJISITh CYILIECTBEHHBIE CBOMCTBA (MIPU3HAKU) (PU3UUYECKUX SIBIICHUN;
OMKCHIBATh MU3yYEHHBIC CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIONb3YS
¢dusnueckre BeMUYuHbI (Macca, 00bEM, INIOTHOCTH BEIIECTBA, BpeMs, MMy Th,
CKOPOCTb, CPEJIHSISI CKOPOCTb, CHJIa YNPYTrOCTH, CUJIa TSXKECTH, BEC TeJa,
CUJIa TpEHUs, IaBlieHue (TBEPIOTO TeJa, KUIAKOCTH, Ta3a), BRITAIKKBAIOIIAS
CuJia, MeXaHudeckass paboTa, MOIIHOCTb, IJICYO CHJIbI, MOMEHT CHJIbI,
KOA(G(UIMEHT TMOJE3HOT0 JCUCTBUS MEXaHM3MOB, KHUHETHYECKas U
NOTEHIIMAJIbHASL SHEprusi), NpH ONUCAaHUU TMPABUIBHO TPAKTOBAThH
(u3MYECKHUI CMBICT UCTIOJIb3YEMbIX BEJIMYMH, UX 0003HAUCHUS U €TUHUIIBI
(Gu3MUeCKNX BEJIUYUH, HAXOJIUTh (POPMYJIbI, CBS3bIBAIOLIME JAaHHYIO
(¢U3NYECKyl0 BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH Tpaduku
M3yYEHHBIX 3aBUCUMOCTEN (PU3NIECKUX BEIHYNH;

XapaKTepu30BaTh CBOWCTBA Tel, (pU3MUecKue SBICHUS W MPOIIECCHI,
UCIIOJIb3YsI TIPAaBWJIA CIIOXKEHUSI CUJI (BIIOJIb OJHOM MpsiMO), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumesa, MpaBUJIO paBHOBecUs pbiuara (0s10Ka),
«30J7I0TO€ TPABWJIO» MEXAaHUKH, 3aKOH COXpPAaHEHUS MEXaHWYECKOU



SHEPruM, NpPU 3TOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aMMCBIBATH €70 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBICHUSI, TIPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCT€ CHUTyallMii MPaKTHKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJIATh [IPUUMHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX ILIaroB ¢ OMOpoil Ha 1-2 M3y4eHHBIX CBOMCTBAa (PU3UYECKUX
ABJICHUH, PU3NUYECKUX 3aKOHA WIH 3aKOHOMEPHOCTH;

pemiatb pacy€THbE 3ajadyd B 1—2 JEHCTBUSA, MCHOJIB3YS 3aKOHBI M
(Gopmysibl, cBs3bIBarolIMe (PU3NYECKUE BEIWYMHBI: Ha OCHOBE aHajIu3a
YCJIOBMSI 3a/1a4M 3alUChIBATh KPATKOE YCIOBHE, NOJCTABIATh (PU3UUECKUE
BEJIMUMHBI B (OPMYJIbI U IPOBOAUTH Pacy€rbl, HAXOAUThH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE ISl PEIIeHUs 3a]]a4, OLIEHUBATh PEATTMCTUYHOCTD
MOJIy4eHHON (PU3NUYECKON BETUUUHBI;

pacrno3HaBaTh MpoOJEMBbI, KOTOPbIE MOYKHO PpEIIUTh MpPU MOMOIIU
(u3MUECKUX METOJIOB, B OMIMCAHUM MCCIIEIOBAHUS BBIIEISAThH IPOBEPSIEMOE
pEeAnoioxKeHue (TUIoTe3y), pa3indaTh U MHTEPIPETUPOBATH MOTYYEHHBIH
pe3ysbTaT, HaXOJUTh OLIMOKM B XOJ€ OIbITa, J€JaTh BBIBOJABI IO €ro
pe3yabpTaram;

OPOBOJAUTH OMBITBI MO HAOMIOJAEHUIO (PU3MYECKUX SIBICHUN WU
(u3HUECKUX CBOMCTB Tell: (POPMYITHPOBATH POBEPSEMBIE TPEANOIOKEHHUS,
coOupaTh YCTaHOBKY M3 MPEJJIOKEHHOTO 000pYA0BaHMS, 3aMUCHIBATH XO/1
OmbITa U (OPMYITHPOBATH BHIBOIbL;

BBINIOJIHATh TPSIMbIE HM3MEPEHUS] PACCTOSIHMS, BPEMEHHM, MaccChl Tela,
o0béMa, CHUJIBI W TEMIIEpaTypbl C HCIOJIb30BAHUEM aHAJIOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH IOKa3aHUs MPUOOPOB C YUYETOM
3a/laHHOM a0COIIOTHOM MOrPEIIHOCTH U3MEPEHUI;

MPOBOUTH UCCIIETOBAHUE 3aBUCUMOCTH OJHOM (PM3UYECKOM BEIMYUHBI OT
IPYroi C HCIOJIb30BAHUEM IMPSMBIX HM3MEPEHUN (3aBUCHUMOCTU IyTH
PAaBHOMEPHO JABIXKYLIETOCS TeJIa OT BPEMEHU JBUKEHUS TeJIa, CUIIbI TPEHUS
CKOJI)KEHUSI OT Beca Teja, KadyecTBa OOpaOOTKM IMOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CUJIbl TPEHHSI OT IUIOIIAAU CONPUKOCHOBEHUS TEJl, CHJIbI
YOPYrOCTH OT YIJIMHEHHS NMPY>KUHBI, BBITAIKUBAIOIIEH CHUJIBI OT 00BbEMA
MOTPYKEHHON YacTH TeJa M OT IUIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Te€Ja, OT INIYOUHBI, HA KOTOPYIO MOTPYKEHO TeJI0, YCIOBUM
IUTaBaHMsI TeJl, YCIOBUN paBHOBECHs pbluara M OJOKOB), y4acTBOBaTbh B
IUIAaHUPOBAHUU y4ye€OHOrOo HCCJEeNOBaHUS, COOUpAaTh YCTAaHOBKY U
BBIMIOJIHATh HU3MEpPEHUsl, Ccieaysl MPeaJoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynabTaThl IMOJYYEHHON 3aBUCHUMOCTH (DU3MYECKUX BEJIMYUH B BHJIE



NpPEeUIOKEHHBIX TaONUIl U TpadUKOB, JAeJaTh BBIBOJBI IO pe3ysbTaTaM
UCCIIEI0BaHNS;

IPOBOJIUTh KOCBEHHbIE HM3MEPEHUs (U3MUECKUX BEJIWYMH (IUIOTHOCTH
BELIECTBA XKUJKOCTU U TBEPJIOTO TEJA, CUJIa TPEHUS CKOJIbKECHHSL, 1aBIICHHUE
BO3/lyXa, BBITAIKUBAIONIAsA CHJIA, JCHUCTBYIOIIAs Ha IOIPYKEHHOE B
KUAKOCTh  TeIo, KOIPOUIIMEHT TOJIE3HOTO  JIEUCTBUS  IMPOCTHIX
MEXaHU3MOB), CJeAys MPEUIOKEHHON WHCTPYKIMHU: TPU BBITOJIHEHUH
U3MEpEHUN coOupaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY W BBIYHUCIATH
3HAYEHUE UCKOMOW BEJIMYMHBI,

coOJI01aTh MTpaBuiia TEXHUKU O€30MaCHOCTH IIPH padoTe ¢ J1abopaTOpPHBIM
000pyI0BaHHEM;

yKa3blBaTh MPUHLMUIBI JACUCTBUS NPUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, JMHAMOMETpP, COOOIIAIOIIMECS COCY/Abl, OapomeTp,
phluar, MOJBUAKHBIN 1 HETIOJBUKHBIN 070K, HAKIOHHAS TNTIOCKOCTH;
XapaKTepu30BaTh MNPUHLMIBL  JEHCTBUS HW3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX oOmucaHus (B TOM 4YHUCIE:
NOJIIMITHUKHA, YCTPOMCTBO BOJONPOBOAA, T'MAPABIMYECKUNA TIIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, APEOMETP), UCIOIb3YS 3HAHUS
0 CBOMCTBAX (PM3MUECKUX SIBICHUN U HEOOXOIUMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTHL  NpUMEphl  (HaXoAWTh  HMH(OpPMALMIO O  IpPHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (PU3MUECKUX 3HAHUM B MOBCEIHEBHOU
KU3HU JUIs oOecrieueHrs 0e30MacHOCTU MpHU OOpalleHuH ¢ NpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS 3[J0POBbS U COOIIOEHUS HOPM
AKOJIOTHYECKOT0 TIOBEICHHSI B OKPYXKAIOLIEH Cpelie;

OCYLIECTBJISITh OTOOpP HMCTOYHUKOB HWH(popManuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TOMCKOBBIM 3allPOCOM, HA OCHOBE HUMEIOIINXCS
3HAHUM M TyTEM CpPaBHEHUSA pPA3JUYHBIX HCTOYHUKOB BBIACIATH
uH(POPMAIMIO, KOTOpas SBISIETCS NPOTHBOPEYMBONM WM MOXET OBIThH
HEJIOCTOBEPHOM;

HCITOJIB30BaTh IPU BBIIIOJIHEHUU YYE€OHBIX 3aJaHUI HAYyYHO-TIOMYJISPHYIO
JIUTEPATYPY (PU3UUECKOr0 COAEPKAHMS, CIIPABOYHBIE MATEPHUAIIBI, PECYPCHI
cetu VHTepHeT, BianeTb NpUEMAMU  KOHCIIEKTHPOBAaHUS  TEKCTA,
npeoOpa3zoBaHus HHPOPMAITUU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKUE MHCbMEHHbIE U YCTHBIE COOOLICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAHK (HU3UIECKOTO COACPKAHUSA, B TOM
quciie MyOInYHO JIeNaTh KPaTKUE COOOIIEHUS O Pe3yIbTaTax MPOEKTOB WIN
y4eOHBIX HMCCIEI0BAaHUM, MPU 3TOM T'PAaMOTHO HCIIOJIb30BATh M3YyUEHHBIH



NOHSATUWHBIA ammapar Kypca (HU3UKH, COIMPOBOXIATh BBICTYIUICHUE
MIPE3CHTALNEN;

IPU BBHITIOJTHEHUH YYEOHBIX IPOCKTOB W HMCCIICJIOBAHUN pacrpeeisiTh
00S13aHHOCTH B TPYIIIIE B COOTBETCTBHHM C IIOCTABIICHHBIMH 3ajadaMH,
CJICIMThL 3a BBIIIOJHEHHEM IIaHa JCHCTBUM, aJCKBAaTHO OIICHUBATH
COOCTBEHHBIH  BKJaJ B  JCATEIBHOCTb  TPYIIbBI, BBICTPAaUBaTh
KOMMYHUKATUBHOE B3aUMOJIEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoniy oOyuenus B 8 Kjacce nmpeMeTHbIEC PE3yIbTaThl Ha 0A30BOM YPOBHE
JOJKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh MOHSTHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbI€ COCTOSTHUS BEILIECTBA, KPUCTATUIMUECKHUE U
aMmopdHbIe Tena, HACHIIICHHBIH W HEHACBHIIMICHHBIM Tap, BIAKHOCTh
BO3JlyXa, TeMIleparypa, BHYTPECHHSS OJHEPrusi, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUM 3apsijl, AIEKTPUUECKOE T0JIe, TPOBOJIHUKH
U JUDJICKTPUKH, IOCTOSIHHBINA SJIEKTPUUECKUM TOK, MATHUTHOE T0JIE;
paziuuarh SBJICHUS (TEIUIOBOE pacHIMpeHUE M CKaTHhe, Terionepesaaya,
TEIJIOBOE PaBHOBECHUE, CMAauMBaHUE, KAMWUISPHBIC SBJICHUS, UCIIApEHUE,
KOHJIEHCAIIUs, IUIABJICHUE, KpHUCTaUU3alus (OTBEpACBAaHUE), KUIICHUE,
TerIonepeaayua (TeTI0NPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANIEKTpHU3AIUs Tel, B3aUMOJICHCTBUE 3aPSAI0B, NCUCTBUS IIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKAHWE, B3aUMOJECHCTBUE MATHUTOB, JIEHCTBUE
MarHUTHOTO MOJIsi HA TPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAsT UHIYKITUS)
M0 OINHUCAHUI0 MX XAPAaKTEPHBIX CBONCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX TaHHOE (PUBHYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBIICHHE M3YUYCHHBIX (DU3WYECKUX  SBJICHUU B
OKpY’KalollleM MHpEe, B TOM uwucie (U3UYECKUE SIBJICHHUS B MPHUPOJIE:
MMOBEPXHOCTHOE HATSHDKEHUWE M KaNWJUISIPHBIE SIBIICHUSI B TMPUPOJE,
KpUCTAJIbI B mpupoje, uznydeHue CoJiHIla, 3aMep3aHue BOJOEMOB,
Mopckue Opu3bl, 00pa3oBaHHE pOCHI, TYMaHa, UHEs, CHETa, JIEKTPHUECKHE
SBJICHUSI B aTMoc(depe, dIEKTPUIECTBO KUBBIX OPTaHW3MOB, MAarHUTHOE
moJie 3eMJtu, Jpeiid MoIFOCOB, POJIh MATHUTHOTO TOJIS [Tl YKU3HU Ha 3eMIle,
MOJISIPHOE CHUSIHUE, MpPU HTOM IMEPEBOJUTH MNPAKTUYECKYIO 3ajadyy B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (HUIUIECKUX
SIBJICHUI;

OMKCHIBATh M3yUYEHHBIE CBOMCTBA TEN U (PU3UUECKUE SIBJICHUS, UCTIONb3YS
dusznueckre BEIMYUHBI (TEMIEpaTypa, BHYTPEHHSSI YHEPTHUs, KOJTUIECTBO
TEIJIOThI, YJEJIbHAsl TEIJIOEMKOCTh BEIECTBA, VyJAElbHAs TeIUloTa
MJIaBJICHUS, yJelIbHAs TEIIoTa MapooOpa3OBaHMs, yJleidbHAs TEIUIoTa
CropaHusi TOIUIMBA, KOA(DPUIIMEHT TMOJE3HOTO JEHCTBUS TEIJIOBOU



MAalIVHbI, OTHOCUTEbHAS BIAXXHOCTb BO31yXa, JIEKTPUUECKUM 3apsil, Cuia
TOKa, OJJIEKTPUYECKOE HANpsDKEHUE, CONPOTHUBIIEHUME IIPOBOJHUKA,
yJIeIbHOE COITPOTUBJIEHHE BELIECTBA, pa00Ta U MOILIHOCTb AJIEKTPUUECKOTO
TOKa), TpU OINHUCAHUU TPABWIBHO TPAKTOBAaTh (PUIUYECKUI CMBICI
UCIOJIb3yEMbIX BEJIMYMH, 0003HAUEHUS U €AMHUIIBI (PU3MUECKUX BEIUYMH,
HaXoAUTh (OPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (PU3NYECKYIO BEIMUYUHY C
JAPYTUMHU BEJIMYMHAMM, CTPOUTHh TIpaUKU HU3YYEHHBIX 3aBUCUMOCTEU
(u3nYeCKUX BEITUYNH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIEC IIOJIOXKEHMSI MOJIEKYJSIPHO-KUHETUYECKON TEOPHUU
CTPOEHMsI BEILECTBA, IMPUHLUII CYNEPHO3UINHN MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma JUisl ydacTKa LenH, 3aKOH
Jxxoyns—Jlenua, 3aKk0H COXpaHEHHUs SHEPTUH, IIPU TOM JaBaTh CIOBECHYIO
(opMyIUPOBKY 3aKOHA U 3alMCBIBATh €I0 MATEMATUYECKOE BHIPAIKEHUE;
OOBSACHATh (PU3NUYECKHE MPOLECChl U CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalUld NMPAaKTUKOOPUEHTUPOBAHHOIO XapAKTEpa: BBIABIISITH
NPUYUHHOCIEICTBEHHbIE CBA3U, CTPOUTH O0BSICHEHHUE U3 1—2 JOru4ecKux
IaroB ¢ omnopod Ha 1—2 W3y4EeHHBIX CBOWCTBA (PU3MYECKHUX SIBICHHIA,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTte pacy€THbIE 3a7adyd B 2—3 JEHUCTBHS, HCMOJb3Yys 3aKOHBl H
dbopmysibl, cBsi3bIBaIONINE (DU3MUYECKUE BEIWYMHBI: HAa OCHOBE aHalu3a
YCJIOBHMS 3aJlayd 3allMChIBaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JUIsl pELIeHUs 3a7add, BbIOMpaThb 3aKOHBI U  (QOPMYJIbI,
HEOoOXoauMble Ui €€ peuleHusl, NPOBOJAUTh PAcU€Tbl M CpPaBHUBATh
MOJIYYEHHOE 3HaUY€HHUE (PU3NYECKOI BEIMUYHUHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOpPHIE MOXHO pEIIUTh MpPU HOMOLIU
(U3NYECKUX METOJIOB, HCIIONb3ysd OMHCAHHME HCCIEIOBAHMS, BBLACIATH
IIPOBEPSAEMOE  MPEIAINOJIIOKEHUE, OLEHUBATh IPABWIBHOCTH IOPSAIKA
IIPOBEJEHUS UCCIIEIOBAHMSA, AEIIATh BEIBOBIL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3UYECKHX SIBICHUNW WU
(Gu3nYecKuX CBOMCTB Tell (KalWUIAPHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3JlyXa OT €ro o0béma, TeMIIepaTypbl, CKOPOCTH IPOLIECCA OCThIBAHUS U
HarpeBaHusl IpU H3JIYYEHUM OT I[BETa H3JIydarlled (moriouaromen)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHHMsI BOJABI OT TEMIIEPATyphbl KUIAKOCTU U
IJIOIAAA €€ IIOBEPXHOCTH, DJJEKTpU3alus Tel W B3aUMOJCHUCTBUE
JJEKTPUYECKUX  3apsJlOB, B3aMMOJCHUCTBUE IIOCTOSHHBIX MArHWUTOB,
BU3yaJIM3allMsl MAarHUTHBIX IIOJIEM TIIOCTOSIHHBIX MAarHWUTOB, JEHUCTBUSA
MAarHuTHOI'O TOJII HAa NHPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTA,
CBOMCTBAa 3JEKTPOJBUIATENSl MOCTOSHHOTO TOKa): (OPMYJIMPOBATH



poBepsieMble MPEANOIOKEHHsI, COOMPATh YCTAHOBKY W3 MPEUI0KEHHOTO
000py10BaHMsl, OMUCHIBATH X0 OIBbITa U (OPMYJIUPOBATH BHIBObI;
BBITIOJIHATD IPSIMbIE U3MEPEHUS TEMIIEPATYPBL, OTHOCUTEIBHOU BIaKHOCTH
BO31yXa, CWJIbl TOKA, HANpPSIKEHHUS C HCIOJIB30BAHUEM aHAJIOTOBBIX
npubOpOB M JATYMKOB (PU3MYECKUX BEJIUYHMH, CPAaBHUBATh PE3YJIbTaThl
U3MEPEHUH ¢ yUETOM 3aJaHHOW aOCOIOTHON MOTPEIIHOCTH;

IPOBOJIUTH UCCJIEI0BAHUE 3aBUCUMOCTH OJIHOM (PM3UYECKOM BEIMUYUHBI OT
ApPyrol C  HCIOJIB30BAHMEM MPSAMBIX  M3MEPEHHM  (3aBUCHUMOCTH
COINPOTUBJICHUS] MPOBOJHUKA OT €ro JUIMHBI, IJIOLWAAW MOMNEPEeYHOIo
CEYEHHUs U YAEIBbHOIO CONPOTUBIIEHUS BEUIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYIIETO Yepe3 IMPOBOJHUK, OT HaNpsyKEHUs Ha IPOBOJHUKE,
UCCIIEJOBAHUE  IIOCJIEOBATEIBHOTO M  MapajuIeIbHOTO  COEJUHEHMH
IPOBOJHUKOB): TUIAHUPOBATH UCCJENIOBaHHE, COOMpATh YCTAaHOBKY U
BBIIOJIHATh WU3MEPEHUs, Clenysl MPEeNIoKEHHOMY IUIaHy, (UKCUPOBAThH
pE3yNbTaThl IOJYYEHHON 3aBUCUMOCTH B BUJI€ TaOJIHI U TpaUKOB, A€TaTh
BBIBOJIBI IO pe3yJbTaTaM HCCIIEIOBAHNUS;

OPOBOJAUTH KOCBEHHbIE H3MepeHusi (U3MUYecKux BeNMYMH (yleiabHas
TEIJIOEMKOCTh  BEILIECTBA, CONPOTHUBICHHE MPOBOJHUKA, paboTa W
MOILHOCTh 3JIEKTPUYECKOTO TOKAa): TUIAHMPOBATh H3MEPEHUs, COOMpAThH
AKCIIEPUMEHTAIbHYIO YCTaHOBKY, CII€ysl MPEJIOKEHHON MHCTPYKUUHU, U
BBIYKCIIATH 3HAUEHHUE BEJIMUUHBI;

coOr01aTh MpaBuila TEXHUKU 0€30aCHOCTH IIPpH padoTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

XapaKTepu30BaTh MNPUHLMIBL  JEHCTBUS H3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOUCTB C OOPOM Ha UX ONUCAHUA (B TOM YHCIIE: CUCTEMA
OTOIUIEHUS JOMOB, TUTPOMETP, MapoBas TypOHHA, aMIIEPMETP, BOIBTMETP,
CUETUMK DJIEKTPUUYECKOW OSHEPruu, OHIIEKTPOOCBETUTENbHbIE MPUOOPHI,
HarpeBaTeIbHbIC AIIEKTPONPUOOPHI (npumepsr), ANEKTPUYECKUE
MPEAOXPAHUTEIH, JIEKTPOMArHUT, 3JIEKTPOABUTATENb IOCTOSHHOIO TOKA),
UCIIONIB3YSl 3HAHHUA O CBOMCTBaX (DM3UYECKUX SIBICHUM M HEOOXOIMMBIE
(pu3nyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOMCTBA M H3MEPHUTEIbHbBIE
IIPUOOPBI IO CXEMAaM M CXEMATHYHBIM PUCYHKaM (KUJKOCTHBIM TEPMOMETD,
TEPMOC, TICUXPOMETP, THIPOMETP, ABUIATENIb BHYTPEHHETO CrOpPaHMSI,
ANIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbI JJIEKTPUYECKHX LENel ¢
[IOCJIEIOBATENIBHBIM M NAPAJIJIEbHBIM COEIUHEHUEM 3JIEMEHTOB, pa3jinyas
yCIIOBHbIE 0003HAYEHUS 3JIEMEHTOB AJIEKTPUUECKUX LIETIEH;

OPUBOJUTH  MpUMEPhl  (HAXOAUTh  WMHGPOPMALMI0O O  IpPUMEPax)
IPaKTUYECKOTO HCHOJIb30BaHUS (U3NYECKUX 3HAHUN B MOBCEIHEBHOM



KU3HU JUJIs1 oOecrieueHrs 0e30MacHOCTH MPH OOpalleHuH ¢ MpudopaMu H
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHHUSI 3JI0POBbS 1 COOJIIOICHHSI HOPM
HKOJIOTUYECKOTO TIOBEICHUSI B OKPYKAIOIIEH Cpelie;

OCYHIIECTBJIATh TMOUCK WHGOpMAMK  (HU3UYECKOTO COACpKAHUA B
NuTepHere, Ha OCHOBE HWMEIOIIMXCA 3HAHMM U TYyTEM CpaBHEHUSA
JIOTIOTHUTENIbHBIX UICTOYHUKOB BBIICISATh HH(OpMAIUIO, KOTOpas SBISETCA
IPOTUBOPEUUBON MITH MOKET OBITH HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BHIMIOJIHEHUH YUYEOHBIX 3a/IaHU HAYYHO-TIOMYJISIPHYIO
TUTEPATypy GU3NUECKOTO COJEPKAHMSI, CIIPABOYHBIE MATEPHUAIIBI, PECYPCHI
cetu VHTepHer, BiameTh MNpUEMaMU  KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpazoBaHusi HHYOpPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBCHHBIC MHCHMEHHBIE M KPAaTKHE YCTHBIE COOOIIEHUS,
0000mas wHOpPMALUIO M3 HECKOJBKUX HCTOYHHKOB (HU3UYECKOTO
coJiep>KaHusl, B TOM YUCJIe yOIMYHO MPEACTABISTh PE3yIbTaThl IPOSKTHOU
WJIH MCCIIEZI0BATEIHCKON ACSITETbHOCTH, IPH STOM I'PAMOTHO HUCIIOJIB30BaTh
U3YYCHHBIA TIOHATHIHBIA anmapaT Kypca (QU3MKH, CONPOBOXKAATH
BBICTYIUUIEHUE MPE3ECHTALIUE;

IPH BBIMOJHECHUU YYEOHBIX IPOCKTOB M HWCCIACAOBAHMHA (PU3HUECKHUX
IPOIIECCOB PACTIPEACATh OO0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMU 33J]a4aMU, CJICTUTH 3a BBHINOJIHCHUEM IUJIaHA JEHCTBHUHA U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OILIGHWBAaTh COOCTBEHHBIM BKJIAaa B
JeSTENHHOCTD TPYIIHI, BEICTPAUBATh KOMMYHUKATHBHOE B3aUMOJICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH paspeniaTh KOH(IUKTHI.

K koniy oOyueHus B 9 Kkjacce npeMeTHbIE PE3yIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

WCIONB30BaTh TMOHSITHSA: CUCTEMa OTcuéTa, MaTepuajbHas TOYKa,
TPAeKTOpPHsI, OTHOCUTEIHLHOCTh MEXAaHWYECKOTO ABIDKCHUS, IehopMarius
(ynpyrasi, mnjacThyeckasi), TpPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE,
HEBECOMOCTh U TEPErpy3Ku, LIEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEIO,
IIEHTP TSOKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHUYECKUE KOIeOaHUus U
BOJTHBI, 3BYK, HHOPA3BYK U yIbTPa3BYK, JIEKTPOMATHUTHBIC BOJHBI, IITKAJIa
ANEKTPOMArHUTHBIX BOJIH, CBET, OJHU30PYKOCTh M JaJTbHO30PKOCTb,
CHEKTPHI UCITYCKAHUS W TOTJIONICHUS, anbda, OeTa- U raMMa-u3JIydeHHs,
M30TOIIbI, SIIEPHAsl SHEPreTUKA;

paznuuath SIBICHUSA (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIUHEUHOE
JIBUKEHUE, DPABHOYCKOPEHHOE TPSIMOJIMHEHHOE JBUKEHUE, CBOOOIHOE
MaJICHUE Tell, PABHOMEPHOE JIBUXKEHUE MO OKPYXKHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTHUBHOE JBWKEHHUE, KOJeOaTelbHOe NBMIKEHUE (3aTyxalolue U
BBIHY)KJICHHBIE KOJIeOaHUs), pE30HAHC, BOJHOBOE JIBIJKEHHE, OTPa)KEHUE



3BYKa, MPSMOJIMHEHHOE pacHpOCTpaHEHUE, OTPaKEHHE W IPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3sIoKEHUE OesIoro cBeTa B
CHEKTp M CIOXEHHE CHEKTpaJbHBIX LIBETOB, JHCIIEPCUSl  CBETa,
€CTECTBEHHAsl PaJlMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOTO CIEKTpa
U3JIY4YEeHHMs) 110 OTMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3HYECKOe SBICHHCE,

pacrlo3HaBaTh TPOSBICHHE M3YyYEHHBIX (DU3WUECKUX SBICHUH B
OKpyXarIieM Mupe (B TOM uHciae (QU3NYECKUE SBICHHUS B TMPHUPOJC:
NPUWIKBBI U OTJIUBBI, ABMKEHUE T1aHeT COTHEYHOU CUCTEMbI, pEaKTUBHOE
JBIDKCHHUE JKUBBIX OPTaHW3MOB, BOCIPHSITHE 3BYKOB JKMBOTHBIMH,
3eMJICTPSICEHNE, CEMCMHUYECKHWE BOJHBI, I[yHAMH, 9XO, I[BETa Te,
ONTUYECKUE SIBICHUSA B TMPHUPOJE, OMOIIOTHYECKOE NEHCTBUE BUIUMOTO,
yIbTPaHOIETOBOTO W PEHTICHOBCKOTO H3JIyYCHUH, €CTECTBEHHBIN
paZvOaKTUBHBIA (POH, KOCMHUYECKHE Iy4H, PAAMOAKTUBHOE H3ITYYCHHE
NPUPOTHBIX MHUHEPAIOB, JACHCTBHE PATMOAKTHBHBIX W3Iy4YeHUH Ha
OpraHM3M YeJOBeKa), MPH 3TOM IEPEBOAUTh MPAKTUYECKYIO 3aJady B
yueOHY10, BbIIENATh CYIIECTBEHHbIE CBOMCTBa (MpU3HAKK) (U3HUUECKUX
SIBJICHUM;

OTHCHIBATh M3yYCHHBIC CBOMCTBA TN M (PU3WUYECKUE SIBICHUS, UCIIONB3YS
¢u3ndyeckue BETMYMHBI (CpeqHSsi W MTHOBEHHAas CKOPOCTh Tela TMpu
HEPAaBHOMEPHOM JBMKEHUH, YCKOPEHHE, MEepEeMEIICHue, IMyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHS, CUJIa YIPYTOCTH, CHJIa TSHKECTH, YCKOPEHHE
CcBOOOMHOTO TAJCHHS, BEC Tela, HMIYJIbC Tela, HWMITYJIbC CHIIBI,
MeXaHW4YecKas paboTa M MOIIHOCTb, TOTEHIMAIbHAs HHEPrUsl Tena,
MOJHATOTO HAJl MOBEPXHOCTHIO 3€MIIM, TOTCHIIMAIbHAS YHEPIHsl CHKAaTOU
NPYXKUHBI, KHHETUYECKas SHEPT U, TOJTHAS MEXaHUYECKasi SHEPT s, IEPUOA
¥ 4YacToTa KoyieOaHu, [UIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA,
CKOPOCTh CBETa, IOKAa3aTelb MPEJIOMJICHHUS CpEebl), NpPU OMHCAHUU
NPaBWJIBHO TPAKTOBAaTh (U3UYECKUN CMBICT HCIOJB3YEMBIX BEJIWYHH,
0003HaueHUS W CIUHHIBI (PU3UYECKUX BEIWYUH, HAXOAWTH (DOPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEJIMYUHY C JAPYTUMHU BEIMUYHMHAMH,
CTPOUTD rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUecKHe SBICHHUS W IPOILECCHI,
UCIIOJNIb3YSl 3aKOH COXPAaHEHUS PHEPrHH, 3aKOH BCEMHUPHOTO TITOTEHMUS,
OPUHLIUAI CYNEPHO3ULMN CHUJI, TNPUHUUI OTHOCUTENbHOCTU ['amuies,
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUS HMMITYJIbCa, 3aKOHBI OTPAaXXEHUS U
MPEOMJICHUS CBETa, 3aKOHBI COXPAaHEHUS 3apsA0BOIO U MacCOBOTO YHCEl
IpU AJIEPHBIX PEAKIUSAX, IPU ITOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHa U 3aIIUCBIBATh €0 MaTEMATUYECKOE BHIPAKEHUE;



OOBSICHATh (U3NYECKUE MPOLECChl U CBOMICTBAa Te€l, B TOM YHCIE U B
KOHTEKCTE CUTyalluid MPAKTUKOOPHUEHTHUPOBAHHOI'O XapaKTepa: BBISBIATH
IPUYUHHO-CJIC/ICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 2—3 JTOTUYECKUX
IaroB ¢ Omopod Ha 2-3 W3Y4YEHHBIX CBOWCTBA (PU3MUYECKHUX SIBICHHI,
(PU3nYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peniath pacu€THbIC 3a/1a4u (OMUPAIOIINECS Ha CUCTEMY U3 2—3 ypaBHEHHUH ),
UCIIOJIb3YsI 3aKOHBI ¥ POPMYJIbI, CBSA3BIBAIOIINE (PU3UUECKHUE BEIIMUYMHBI: HA
OCHOBE aHaJIM3a YCIIOBUS 3aJ]a4M 3alHUChIBATh KPATKOE yCIOBUE, BHISBIATDH
HEJO0CTAIOIINE WM M30BITOYHBIC JaHHBIE, BEIOMPATh 3aKOHBI U (DOPMYJIBI,
HEOOXOIMMBbIE JUISl pEUICHUsl, MPOBOAUTH pacy€Tbl M  OILEHUBATH
PEATUCTUYHOCTh MOJIYYEHHOT'O 3HAaUeHHS (PU3HUECKON BEJIMYUHBI;
pacrmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO PEIIUTh TPU MOMOIIH
(U3NYECKUX METOJIOB, HCIIONB3Yys OMHCAHHME HWCCIEIOBAHMS, BBIACIATH
IpoBEpsEMOE TMPEANOJNIOKEHNE, OLIEHUBAaTh MPABHIBHOCTh MOpSIKa
NPOBEACHUS  WCCIEIOBaHWsA, JellaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3yabTaThl HAOMIOICHUI U OTIBITOB,;

NPOBOJUTH OMBITHI 1O HAONIOACHUIO (PU3MYECKHX SIBICHUNA WU
(u3nueckux CBOWCTB TeNl (M3ydeHue BTOporo 3akoHa HbproToHa, 3akoHa
COXPaHEHHUs HHEPTUH, 3aBUCHUMOCTh TepuoAa KojeOaHWW NPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCHMOCTH OT
aMILUTUTYAbl MAJIbIX KOJCOAHUH, MPSIMOJIMHEITHOE pacpOCTPaHEHHUE CBETA,
pa3ioxeHue OENoro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paXCHUS B
IUIOCKOM 3€pKajie W CBOWCTB HM300pakeHHsI TpeaMeTa B coOHMparomieit
JUH3e, HAOMIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB HM3ITYUYCHHS):
CaMOCTOSAATEILHO ~ COOMpaTh YCTAHOBKY M3 H30BITOYHOTO Habopa
000pyI0OBaHMS, OMUCKHIBATH X0/ OIBITA U €r0 PEe3yIbTaThl, POPMYITUPOBATH
BEBIBOJIBL;

MPOBOJUTH MPU HEOOXOAWMOCTH CEPUIO MPSIMBIX W3MEPEHUH, Ompeaenss
CpenHee 3HAYCHHE M3MEpAeMON BeIMYMHBI (POKYCHOE paccTOsSHUE
coOuparomeid JMH3bI), OOOCHOBBIBATH BBIOOp CIMOCO0a W3MEpEHHs
(M3MepUTeNbHOro Mpuodopa);

NPOBOAUTH HCCJIENOBAHUE 3aBUCUMOCTEH (M3MYECKUX BEIMYUH C
MCIIOJIb30BaHUEM MPSMBIX U3MEPEHH (3aBUCUMOCTD IIyTH OT BPEMEHHU U
PaBHOYCKOPEHHOM JIBIDKEHHM ©0€3 HadalbHOM CKOpOCTH, NEepHUoja
Koie0aHUIl MaTeMaTHYeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTHU
yria OTPa)XEHUs CBETa OT yIJia MaJeHUs U yIJja MPEJIOMJICHUS OT yria
NajeHus): IUIAHUPOBAaTh HCCJIEIOBAaHUE, CaMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (pUKCHpOBaTh pe3yJbTaThl MOJYyYEHHOW 3aBUCHUMOCTHU



¢uznuecknx BEIWMYMH B BUAE TAOMWIl M TpaUKOB, JIelaTh BBIBOJBI IO
pe3yabpTaTaM UCCIIe10BaHuUS;

IPOBOJIUTh KOCBEHHBbIE HW3MEPEHUS] (PU3NYECKUX BEIUYMH (CpeaHsis
CKOPOCTb U YCKOPEHHE TeJla IPU PaBHOYCKOPEHHOM JBHKEHUH, YCKOPEHUE
CBOOOJHOTO TMAaNEHUsI, KECTKOCTh NPYKUHBI, KOIDPHUIMEHT TpeHus
CKOJIBKEHUS, MEXaHuueckass paboTa M MOIIHOCTb, YacTOTa M TEPUOT
KoJie0aHU MaTeMaTUYeCKOro W MPY>KUHHOTO MAasTHUKOB, ONTHYECKas
cuia coOWparolie JUH3bI, pPaJUOAKTUBHBIN (OH): TIUIAHUPOBATH
U3MEpEeHHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIMOJHATH
U3MEpEeHUs, CIeAys MNPEeUIOKEHHON HHCTPYKIIMM, BBIYUCISATH 3HAUYCHUE
BEJIMYMHBI U aHATTM3UPOBATH MOJYYCHHBIE PE3yIbTaThl C YUETOM 3aJaHHOU
MOTPEITHOCTH U3MEPECHHUI;

COOJIO/IaTh MpaBUIIa TEXHUKU OE30MacCHOCTH TpHU paboTe ¢ 1abopaTopHBIM
000py0BaHHEM;

pa3nuuaTh OCHOBHBIC TMPH3HAKA M3YyUYCHHBIX (PU3NYECKUX MOJICICH:
MaTepualibHasi TOYKa, a0COJIOTHO TBEPAOE TENO0, TOYEUHBIM HCTOUYHUK
CBETa, JIy4, TOHKAs JIMH3a, TUTaHEeTapHasl MOJIeNb aTOMa, HyKJIOHHAs! MOJEIh
aTOMHOTO SJIpa;

XapaKTepU30BaTh MPHUHIMIBI JCUCTBUS U3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha WX OMHCAHHWS (B TOM YHCIE:
CHHUIOMETp, JATYMKH TIOJOXKEHUS, PACCTOSHUSA M YCKOPEHHs, pPaKeTa,
9XOJIOT, OYKH, TMEepHcKom, ¢oToanmapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBICHUHA M  HEOOXOAUMBbIE  (pU3MUYECKue
3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMbI M CXEMAaTHYHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEITHHBIX TPUOOPOB U TEXHOJIOTHUECKHUX MPOLIECCOB MPH
pelieHnr  y4eOHO-TIPaKTUYECKUX 3a7ad, ONTHYECKHE CXEMBbI  JUIs
MOCTPOCHUS N300paXKEHHH B IMIIOCKOM 3epKajie M COOMpAIOIei TNH3E;
OPUBOJUTH  MpPUMEpPhl  (HAXOAUTh  WHGPOPMAIUMI0O O  MpPUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUs (DU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU 11 obecriedeHusi 0€30MacHOCTU MpH OOpalleHnH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 3I0POBbS U COOIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOIEeH cpefie;

OCYIIECTBJIATh TMOUCK WHGOpMAMK  (HU3UIECKOTO COACpKAHUA B
HuTepHeTe, caMOCTOATENBHO (GOPMYNIHUPYS MOUCKOBBIN 3a1poc, HAXOAUTh
MyTU ONpeesieHus] JOCTOBEPHOCTH MOJYUYeHHON MH(OpMaLMU HA OCHOBE
MMEIOUINXCS 3HAHUN U IONIOJTHUTENbHBIX HCTOYHUKOB,;



MCIIOJIH30BATh MPHU BHITIOTHEHUN y4E€OHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO
TUTEPATYpPy HU3UUECKOTO COJEPKAHMSI, CIIPABOYHBIC MATEPHUAIIBI, PECYPCHI
cetu VHTepHer, BiameTh mpUEMaMU  KOHCIEKTHPOBAaHUSA  TEKCTA,
npeoOpa3zoBaHus HHPOPMAIIUU U3 OJHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOINECHHUSI HAa OCHOBE
MHPOpPMAITMM U3 HECKOJIbKUX HCTOYHHKOB (DU3MUECKOTO COJEPIKAHUSA,
MyOJIMYHO TPEJCTABIIATh PE3YJIbTAThI MPOSKTHOW HMITU HUCCIIEIOBATEILCKON
JCSITENFHOCTH, TIPU  OTOM TPaMOTHO  HCIIOJNB30BaTh  HM3YYCHHBIN
NOHATUWHBIA ammapaTr HW3y4aeMmoro paszena (U3WKH M CONPOBOXKIATH
BBICTYIUICHUE TIpEe3CHTalMeld ¢ Y4ETOM OCOOCHHOCTEH ayIuTOpUHU
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuectBo yacoB DJIeKTPOHHBbIE
Ne HaunMmenoBanue pa3ieioB u TeM (undposrbie)
Kontpoasnbie | IIpakTnyeckue
n/n NpOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchl
Pasnes 1. ®usuka u e€ posib B NO3HAHUHM OKPYKAIOIIEro MUpPa
bu6nunoreka [JOK
11 o - 2
M3HKa © HayKa O Hipupoae https://m.edso0.ru/7f416194
bu6mmoreka [JOK
12 PuHHCCKHE BT IHHEI 2 L https://m.eds00.ru/7f416194
Bbu6nunoreka [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/I MO3HAHUS httos://m.edsoo.ru/7fA16194
Hroro mo pazneny 6
Paznen 2. [lepBoHauyanbHble CBeleHHS O CTPOEHUH BelllecTBa
bu6mmoreka [JOK
21 CTpoettne BemecTsa 1 https://m.eds00.ru/7f416194
99 JIBrmKeHre U B3aMMOICUCTBUE YaCTHI] 9 1 bubmuoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTORRHA BetecTBa https://m.edsoo0.ru/7f416194
Hroro no pazneny 3)
Pa3nen 3. /IBu:keHune u B3auMoaelicTBHE TeJl
Bbub6nunoreka IJOK
A M
3 CXATHHACCKOC JBIDKEHIC 3 https://m.edso0.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

bu6nunoreka [JOK
3.2 HHepuus, macca, MI0THOCT 4 ! https://m.edso0.ru/7f416194
bu6mmoreka [JOK
3.3 Crna. Bkt cun 14 2 https://m.edso0.ru/7f416194
Wroro no pazneny 21
Pasznen 4. JlaBjieHue TBEPABIX TeJl, JKUJAKOCTEH U ra3oB
41 JHasnenue. [lepenaua gaBrneHus TBEPABIMU 3 bubmuoreka [JOK
' TeIaMH, JKHUIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.2 Hlapetie xHKoCTA > https://m.eds00.ru/7f416194
Bu6nunoreka [JOK
4.3 ATvocheproe nasenne 6 https://m.edsoo.ru/7f416194
44 JlelicTBHE JKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 2 3 bubnunoreka [HOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznea 5. PaGoTa 1 MOIIHOCTB. DHeprus
bubmnoreka [JOK
>1 Pabora n momsocTs 3 . https://m.edsoo.ru/7f416194
bubmuoreka [JOK
52 HpocTete MeXaHH3MEL > 1 https://m.eds00.ru/7f416194
bubmnoreka IJOK
. M 4 1
>3 CXATICCKAT SHEprud https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PezepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jiesioB U TeM ungpposbIie
Ne ni/m P Konrpoabnbie | IIpakTuyeckue (upp )
NMporpaMmblI Bcero o0pa3oBaTebHbIE
padoThI padoTsI
pecypchl
Pazpgen 1. TenyioBbIe ABJICHUSA
. bubmuoreka [JOK
1.1 CrtpoeHue 1 CBOMCTBA BELIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
12 Terosbie pouecce! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pasznen 2. JjiekTpuUyecKre 1 MATHUTHbIE SIBJICHUS
21 DIIEKTpUYECKUE 3apsibl. 3apsSKEHHBIE Tela F 1 bubnuoreka [IOK
' W UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bub6mmoreka [JOK
2.2 [TocTOSIHHBIN JIEKTPUUECKUN TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABTICHIL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 MICKTPOMATHHTHA HHAYKIUHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



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 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne ni/m P Kourpoasnbie | IIpakTtuyeckue (upp )
NMporpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsI
pecypchl
Pazpen 1. Mexannueckue siBJCHUA
11 MexaHU4YeCKOe IBMYKCHHUE B CITOCOOBI €ro 10 1 bu6mmoreka [JOK
' OIHCAHUS https://m.edsoo.ru/7f41a4a6
bu6nmmoreka [JOK
1.2 B 7 20 1 3
SAIMOSIEHCTBHE Te https://m.edsoo.ru/7f41a4a6
bu6imoreka [JOK
1.3 3 10 3
AKOHBI COXpAHEHHA https://m.edsoo.ru/7f41a4a6
Hroro mo paznery 40
Paznen 2. MexaHu4veckue KoJed0aHusi M BOJHbBI
bub6mmoreka [JOK
2.1 M o 7 3
CXAHITICCINE RONCOArHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHUYeCKHE BOJIHEL. 3 8 1 3
XAHITICCKHE BOMHEL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazjen 3. DiieKTpoMarHuTHOE MOJie U JIEKTPOMATHUTHbIE BOJIHBI
DIIeKTPOMArHUTHOE TIOJIE U bubnuorexa [IOK
3.1 6 2
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6

Pa3nen 4. CBeToBbIe IBJICHUSA



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

4.1 3aKOHEI PacIpPOCTPAHCHHS CBETa 6 2 bubmiorexa [JOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JIuH3BI 1 onTHYECKHE MPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4. P 2
3 a3JI0’KeHUE 0eI0ro cBeTa B CIEKTP 3 htts://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBanToBbI€ sIBJIEHHS
bu6mmoreka [JOK
51 Hcnyckanue u MoryionieHue CBeTa aTOMOM 4 1 httos://m.edsoo.ru/741a4a6
bu6munoreka [JOK
52 CTpocHHe aTOMHOr0 A1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
>3 Fnepubie peakii ! ! https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pasnen 6. [loBTopuTe/ibHO-00001a01IIMIT MOY.Ib
[ToBTOpEHME 1 0000IICHUE COlePKAHUS bu6mmoreka [JOK
6.1 9 2
Kypca ¢u3nku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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
https://m.edsoo.ru/7f41a4a6

IHOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
KonunyectBo yacos DJIeKTPOHHbIE
nu@posbIe
Nen/m | Tema ypoka Kontposabubie | IlpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTbI
pecypcsl
1 ®usuka — Hayka o npupoje. SBieHus 1
pupoasl. PU3HUECKUE SIBICHUS
2 MexaHuveckue, TEIIOBbIE, JIEKTPUUYECKHE, 1
MarHUTHBIE, CBETOBBIE, 3BYKOBBIE SBJICHUS
3 ®duznyeckre BETUUUHBI U X U3MEpPEHHE 1
Ypok-uccienosanue "M3amepenue
4 TEMIIepaTyphl IIPH IIOMOLIU KHIKOCTHOIO 1 1
TEPMOMETPA U JaTUMKA TeMIepaTrypbl"”
Kak ¢u3nka u 1pyrue ecrecCTBEHHbIE HAyKH
5 M3y4aroT npupoay. EcrecTBeHHOHayYHBII 1 bubnuoreka [IOK
MeTo[ mo3HaHus. Onrcanue PU3NISCKIX https://m.edsoo.ru/ff09f72a
SBJICHUI C IIOMOLIBIO MOJIENEHN
VYpok-uccnenosanue "IIpoBepka runoressl:
5 JAbHOCTh MOJETA MIAPUKA, TYIIEHHOTO 1 1
TOPU30HTAIBHO, TEM OOJIbIIE, YEM OOJIbLIIe
BbICOTA ITycKa"
Ctpoenue BemectBa. ONBITHI,
7 JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE 1 bubamoreia LIOK
P P https://m.edsoo.ru/ff09fe0a
BelIeCTBa
bub6nmoreka [JOK
8 JIBM>KEHHE YacTHUII BEILIECTBA 1

https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

VYpok-uccinenoBanue «ONbITH O

9 HaOJII0/ICHUIO TEIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHMSI BEILIECTBA
B3anmocBsA3b Mek 1y CBOMCTBAMH BELIECTB B
1 Pa3HBIX arperaTHbIX COCTOSHUAX U UX bubnuoreka [IOK
ATOMHOMOJIEKYJIAPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIbI
12 Mexanunueckoe ABUKEeHUE. PaBHOMEpPHOE 1 bubnuoreka [IOK
HEPaBHOMEPHOE JIBUKCHHE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [JOK
13 Cropocts. Eaunmuet ckopocTy https://m.edsoo.ru/ff0a079c
14 Pacuer nmytu 1 BpeMeHHU JBUKEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
WNueprusa. 3akon uHepunu. B3anmopeiicteue
15 TeN Eax IIpUYMHA I/IBMpeIIl{eHI/ISI CKOpPOCTH bubamorexa LIOK
https://m.edsoo.ru/ff0a0c10
JBUKCHHS TET
16 [InotHOCTH BemiecTBa. Pacuer maccel u bubnuoreka [JOK
o0bemMa Tesa 1o ero INI0THOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue
IJIOTHOCTHU TBEPJIOTO TEJa»
Pemenne 3amad mo teme "[lmoTHOCTD bu6mmoreka [JOK
18 | ]
BEILIECTBA https://m.edsoo.ru/ff0al23c
19 Cuna Kak XapakTepUCTHUKA B3aUMOJICHCTBUS
ten. Cuina ynpyroctu. 3akoH ['yka
JlaGoparopHas pabota «3yuenue
20 3aBUCHUMOCTH pacTsoKeHUs (nedopmarum)

IIPYKUHBI OT IIPUIIOKEHHON CHIIBI»



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

21

SIBnenue tarorenus. Cuia TSKECTH

CBs3b MCKIY CHJIOH TSKECTH M MacCOM

bu6mmoreka [JOK

22 Iena. Bec tena. Pemenue 3aiau mo teme https://m.edsoo.ru/ff0al778
Cuna tspxect"”

23 Cura TSKECTH Ha IPYTUX IUTaHeTax. bubnuorexa [IOK
DU3NYECKHE XAPAKTEPUCTUKH TIJIAHET https://m.edsoo.ru/ff0a1502

bu6moreka [JOK

24 Hsmepertite cu. Anamomerp https://m.edsoo.ru/ff0al8cc

bu6nmmoreka [JOK

25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778

26 CrnoxeHue IByX CHJI, HAlPaBJIECHHBIX 10 bubmuorexa [JOK
OIHOM IpsiMoii. PaBHOAEHCTBYIOIIAA CHIT https://m.edsoo.ru/ff0ala70

97 Pemenune 3amay no reme
"PaBHonelicTByrOMmAst cui”

08 TpeHue CKONbXEHUS U TPEHHUE MTOKOSI. bubnuorexa [IOK
Tpenue B npupoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabora «3ydeHue

29 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJIBKEHHUSI OT bubnuoreka LIOK
CHUJIBI IABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIIPUKACAIOLINXCS TOBEPXHOCTEN»

30 Pemenue 3aau Ha onpezaeneHue
PaBHOJICUCTBYIOIIECH CHIIBI
Pemenue 3anau no remam: «Bec Tenay,

31 «['paduueckoe nz3o0pakeHNE CHUID», butmmorexa LIOK

. https://m.edsoo.ru/ff0alde0
«Cuibl», «PaBHOJEHMCTBYIONIAS CHIDY
39 KontponbHas pabora no remam:

«MexaHnueckoe JABUXKCHUCH, «Macca,



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
https://m.edsoo.ru/ff0a1de0

IUIOTHOCTBY, «Bec Tenay, «I'padudeckoe
nu3obpaxenue cuin», «CHIIbD)

JaBnenne. CiocoObl yMEHBITICHUS 1

bubmuoreka [JOK

33 YBEIIMYEHHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue raza. 3aBUCUMOCTD JIaBJICHUS Ta3a bu6mmoreka [JOK
oT 00bEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBneHus TBEPABIMU TEIAMHU, bubnuoreka [IOK
JKUJIKOCTSIMU U ra3amMu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBjieHUE B )KMJIKOCTH M T'a3e, BHI3BAHHOE bu6mmoreka [JOK
JICUCTBUEM CHJIBI TSXKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau no teme «JlaBienue B bubmuoreka [JOK
JKUIKOCTH U rasze. 3akoH Ilackaisy» https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coobmarommecs cocya! https://m.edsogru/ff0a2970
39 ManpaBnuueckuit mpecc bubmorexa [JOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopiiHeBoOH KUIKOCTHBIN
Hacoc
Atmocdepa 3emu. [Ipuannbl
41 CYIIECTBOBAHUS BO3IYIIHON 000I0YKH bubnmoreka [JOK
3emiu. 3aBUCHMOCTh aTMOC(EPHOTO https://m.edsoo.ru/ff0a2b5a
JTABJICHHSI OT BBICOTHI HAJl yPOBHEM MOPS
42 Bec Bo3yxa. ATMocdepHoOe 1aBiIeHHe Et?r?s?;lr?ﬁfggsig:a}:anZbSa
43 N3mepenne armocdeproro napneHust. OmsIT bubmuoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTb aTMOC(HEPHOr0 1aBICHUS OT bubmuoreka [IOK

BBICOTBI HaZl YPOBHEM MOPA

https://m.edsoo.ru/ff0a2fc4



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/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4

bapomerp-anepoua. ArmocdepHoe

bu6mmoreka [JOK

45
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenune 3amay mo reme "AtmochepHoe
naBieHue"
JlelicTBHE )KUIKOCTH U Ta3a HA
47 MOTPYKEHHOE B HUX TEJNO0. ApXHUMeI0Ba bubamorera LIOK
Py - AP A https://m.edsoo.ru/ff0a3276
cuia
JlaboparopHas pabora «Onpenenenue
48 BLITaJl;)KHBzIo epp”l CHUIIBI GI§CTB eil Ha buoamorexa LOK
B i Yot https://m.edsoo.ru/ff0a33fc
TEJO0, MOTPYKEHHOE B JKUKOCTH)
JlaGopaTopHas pabora 1o Teme
49 «MccnenoBanue 3aBUCUMOCTH Beca Tella B bubmuorexa [JOK
BOJIe OT 00BEMa MOTPYKEHHOM B )KUJIKOCTh https://m.edsoo.ru/ff0a3514
YaCcTH TeJay»
bu6moreka [JOK
50 [InaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGoparopnas pabora "KonctpynpoBanue
51 apeoMeTpa WM KOHCTPYHPOBAHUE JIOAKH U
onpeneneHue e€ rpy30noabLEMHOCTH "
Pemenne 3amag mo temam: «IlimaBanue
52 cynoB. BozayxomnaBanue», «/laBnenue bubmorexa [JOK
YAOB: yx N https://m.edsoo.ru/ff0a3654
TBEPABIX TEJN, KHUAKOCTEH U ra30B»
bu6nuoreka [JOK
53 Mexanudeckas pabora
P https://m.edsoo.ru/ff0a3f82
bu6mmoreka [JOK
54 MommHocTh. EAMHUITBI MOIITHOCTH
H S H https://m.edsoo.ru/ff0a3f82
55 VYpok-uccienoBanue "Pacy€r MolHoCTH,

pa3BUBAEMOM MPHU MOABbEME IO JecTHHUIlE"



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
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

[IpocTeie Mmexanu3mel. Peruar. PaBHOBeCHE

56
CHUJI Ha pblyare
Kontponbnas pabota no reme «/laBnenue
57 TBEPJIBIX TEJ, KUIKOCTEH U Ta30B» /
Bcepoccuiickas mpoBepouynas padora
PesepBHbIit ypok. Pabota ¢ Tekctamu 1o
58 TeMme «/laBneHue TBEPABIX TEN, JKUIAKOCTEN U bub6munorexa [JOK
ra3oB» / Bcepoccuiickasi mpoBepovHast https://m.edsoo.ru/ff0a4ffe
pabora
Prryaru B TexHuke, ObITY U IPUPOJE.
59 JlaGoparopHas pabota «}II/ICCJIpeL[I())BaHI/Ie 0.5 Bubnuorexa [IOK
. https://m.edsoo.ru/ff0a478e
YCIIOBUM PAaBHOBECHSI pbIUara
60 Pemenue 3anau mo teme «Y crnoBus bubmuoreka [JOK
PaBHOBECHS pblyara https://m.edsoo.ru/ff0a48a6
KoadumuenT nonesnoro nencTus
61 mexaHu3Mma. JlaboparopHas pabora 0.5
«M3mepenue KIIJ[ HAKIOHHOM MIIOCKOCTH»
62 Pemenue 3anau mo reme "Pabora, bubmmoreka [JOK
MoitHocTh, KIT/1" https://m.edsoo.ru/ff0a4c48
63 Mexanuyeckas sHeprus. Kunernueckas u bubnuoreka [IOK
MOTEHLIHAIbHAS SHEPTUSI https://m.edsoo.ru/ff0a4252
64 3aK0H COXpaHEHHUSI MEXAaHUYECKOW YHEPTUHU bubmorexa [JOK
https://m.edsoo.ru/ff0a4360
YPOK-?KCIIEPUMEHT 1O TEME
"DKCEpUMEHTAIILHOE OIPEICTICHUE
65 M3MEHEHUSI KHHETUYECKOU U 1

MOTEHIIUAIBLHOW SHEPTUH MPU CKaTbIBAHUHT
TeJla IO HaKJIOHHOM IIOCKoCTH"



https://m.edsoo.ru/ff0a4ffe
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

66 Kontponbhas pabora no reme «Pabora u 1
MOIITHOCTb. DHEPTUS»
67 PesepBHblit ypok. Pabota ¢ Tekctamu o 1 bubnuoreka [IOK
TeMe "MexaHndeckoe ABIkeHue" https://m.edsoo.ru/ff0a4ee6
68 PesepBHblit ypok. Pabota ¢ Tekctamu o 1
teme "Pabora. MomHocts. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



https://m.edsoo.ru/ff0a4ee6

8 KJIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
nudposbie
Nen/m | Tema ypoka Kontpoabubie | IlpakTHueckue
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE MOJ0KEHHS MOJIEKYIISIPHO-
1 KMHETUYECKON TEOPHUH U UX OINBITHBIC 1 bubmmorera LIOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
3 Mopnenu TBEPAOrO, KUIKOIO U 1 bubnuoreka LIOK
ra3000pa3HOro COCTOSIHHM BeIIeCTBa https://m.edsoo.ru/ff0a540e
OOnbsicHeHHE CBOICTB TBEPIOTO, )KUIKOTO U
4 ra3o00pa3HOro COCTOSHUI BellecTBa Ha 1
OCHOBE ITOJI0KEHUH MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUH
bubnuoreka IJOK
5 Kpucrannmmaeckue u amopdHbIe Tena 1
P PP https://m.edsoo.ru/ff0a5800
5 CmaunBaHMe U KalWJUISIPHOCTb. 1 bubnuoreka [IOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacimMpeHnue U cxxaThue 1 bubmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsizb TeMIIEpaTypbl CO 1
CKOPOCTBIO TEIJIOBOTO ABUKEHUS YaCTHI]
9 Buytpennss sneprusi. CriocoObl H3MeHEHUs 1 bubnuoreka [IOK
BHYTPEHHEHN HEprun https://m.edsoo.ru/ff0a5c60
bubnuoreka [IOK
10 Buasl Teronepenaun 1 1

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

VYpok-koHpepenuus "[IpakTnyeckoe

11 HCIIOJIF30BAHUE TEIUIOBBIX CBOWCTB BEIIECTB bubmorexa HOK
" https://m.edsoo.ru/ff0a65c0
Y MaTEpUAJIOB B LENSIX IHEProcOepeKeHHsI
12 KonugectBo TemnoTel. Y aenpHas bu6mmoreka [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHuUE TEIIOBOro OanaHca. bubmoreka [JOK
TennooOMeH U TeTI0BOE paBHOBECHUE https://m.edsoo.ru/ff0a7088
JlaboparopHas pabdora "MccrnenoBanue
14 SBJICHUS TETIOOOMEHA MPH CMEIIMBaHUU broamorexa LOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJJHOU U TOPSTYEH BOJIBI
PacueT xonmuecTBa TEIIOTEHL,
15 HEO0OXOJMMOTr0 /Il HarpeBaHUs Tella U
BBIICTISIEMOT0 UM IIPU OXJIaKIEHUU
16 Jlaboparopuas padora "Omnpenenenue bubnuoreka [IOK
yACIBbHON TEIIOEMKOCTH BemiecTa" https://m.edsoo.ru/ff0aébb0
17 DHeprus TOIIMBA. Y IeIbHas TemioTa bubnuoreka [IOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpAECBaHNE
18 KPUCTAJUTMYECKUX TeJ. Y IeNbHasl TerioTa bubmmorera LIOK
p ' https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 Jlaboparopuas pabdora "Onpenenenue bubnuoreka [IOK
yACIBbHON TEIUIOTHI TUIaBJICHHS Jiba" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue U KOHACHCALUS. bubnuoreka I[TOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunienne. Y genbHas temiora
21 napooOpa3zoBaHUs U KOHACHCAIUH. bubnuoreka [TOK

3aBHCUMOCTh TEMIIEPaTyPbl KUTICHUS OT
aTMOC(EPHOT0 TaBIECHUS

https://m.edsoo.ru/ff0a786¢



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

22

Brnaxnocts Bo3ayxa. JlabopaTopHas pabora
"OnpenesnieHrue OTHOCUTEIBHON BIIaXKHOCTH
BO3IYyXa"

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

23

Pemienue 3aa4 Ha onpezeneHne BIaXXHOCTH
BO3/yXa

24

[TpuHIUTIBI paOOTHI TETUIOBBIX IBUTATENICH.
[TapoBast TypOuHa. /Burarens BHyTpeHHETr 0
CropaHus

25

KIIJI TermoBoro asurareis. TemnoBbie
JIBUTATEIH U 3aI[UTa OKPYKAroIIei Cpeibl

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHHUs U MPEBPALCHHs SHEPTUU
B TEILIOBBIX IIpOLIECCAX

27

[ToaroroBka K KOHTPOJIBHOM pabOTE MO TEME
"TerutoBrle ABIeHUA. I3MeHeHNE
arperaTHbBIX COCTOSIHUM BemiecTBa"

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

28

Kontponbhas pabora no teme "TemnnoBbie
aByieHus. lI3MeHeHue arperaTHbIx
COCTOSIHMM BelecTa"

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

29

9HeKTpH3aL{I/I}I TCII. I[Ba poaa
QJICKTPHUYCCKHX 3apsia0B

30

Ypok-uccienoanue "IaeKTpU3aus TEI
MHIYKLIHUENH U TIPU COTPUKOCHOBEHUN"

31

B3aumopeiicTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

Onexrpuueckoe nojie. HanpskeHHOCTH
anexkTpudeckoro noius. IpuHuun
CYNEpPHO3ULINHU HIEKTPUUECKUX MOJIEH

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7628
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

Hocurenu OJICKTPHUYCCKUX 3apA10B.

33 .
DnieMeHTapHbIi 3apsa. CTpoeHue aToMa
34 [IpoBOTHUKY M TUAIIEKTPUKH. 3aKOH bubnuoreka [IOK
COXpaHEHUS AJIEKTPUUECKOro 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha NpUMEHEHNE CBOMCTB bubnuoreka LIOK
BJIEKTPUYECKHUX 3aPs/I0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUYECKUN TOK, YCIOBUS €T0
36 cylecTBoBanus. MictouHuku bubmmorexa LIOK
i ' https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOr O TOKa
37 JlecTBUSI DJIEKTPUUYECKOTI'0 TOKA bubmorexa [JOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue
38 3JEKTPUYECKOTr0 MOJIsl HA IPOBOJHUKH U 1
JIADJIEKTPUKH "
DIJIEKTPUYECKUM TOK B METaJJIaX, bubnuoreka [IOK
39
JKHUJIKOCTSAX M razax https://m.edsoo.ru/ff0a9838
40 DneKTpuYecKas 1erb U €€ COCTAaBHBIC YaCTH
41 Cuna Toka. JlaGoparopnas pabota 05 bubnuoreka [IOK
"U3mepeHue U peryupoBaHue CUIIbl TOKa" ' https://m.edsoo.ru/ff0a8bd6
DneKkTpuyeckoe HanpsbkeHue. BombTMerp.
42 JlaboparopHas pabdora "M3mepenue u 0.5 bubmmorera LIOK
PATOPHa b ,1,3 ' https://m.edsoo.ru/ff0ade14
perynupoBaHHe HaMPsHKEHUS
43 CornpoTuBIiIeHUE TPOBOAHUKA. Y IETTBHOE bubnuoreka [IOK
COMPOTHUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas pabora "3aBUCHMOCTh
44 3JIEKTPUYECKOT O COITPOTUBIICHUS 1 bubnuorexa [JOK

IIPOBOJIHUKA OT €ro JUIMHBI, IO aa1
IIONEPEYHOr 0 CeYeHus1 U MaTepuaa”

https://m.edsoo.ru/ff0aa738



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

3aBHCHMOCTb CHJIbI TOKA OT HaIps’KCHUA.

bubmuoreka [JOK

45
3akon Oma 1l ydyacTKa Uenu https://m.edsoo.ru/ff0aa44a
JlabopaTtopHnas pabora "MccnenoBanue
46 3aBUCHUMOCTH CUJIbI TOKA, UAYILETO Yepe3 bubmuorexa [JOK
pe3uCTOp, OT COIIPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaIeNTbHOE
COEIMHEHMUSI TIPOBOIHUKOB
JlabopaTtopHnas pabora "IIpoBepka npaBuiia
48 CJIO’KEHUS HANIPSHKEHUM MPU bubnuorexa [JOK
[OCIIEIOBATEIFHOM COCAUHEHUHN IBYX https://m.edsoo.ru/ff0aaas8
pe3ucTopoB”
JlabopaTtopHas pabora "IIpoBepka npaBuiia
bubnumoreka [IOK
49 JUISL CUJIBI TOKA MPH MapajieIbHOM 1
| https://m.edsoo.ru/ff0aadle
COEJIMHEHUH PE3UCTOPOB
50 Pemrenue 3anay Ha npuMeHeHue 3akona Oma bubnmoreka [JOK
JUTSL pa3JIMYHOTO COETMHEHUS IPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTB 3NIEKTPUYECKOT0 TOKA. bubnuoreka [JOK
3akoH [[xoyna-Jlenma https://m.edsoo.ru/ff0ab124
59 JlaboparopHas padora "Omnpenenenue bubnuoreka [IOK
PabOThI M MOIITHOCTH JIEKTPUUECKOrO TOKA" https://m.edsoo.ru/ff0ab3e0
DNeKTpUYECKUE LETH U MOTPEeOnTeTN Eu6 10K
. nonmoreka
53 AJIEKTpUYECKOi 3Hepruu B ObTy. KopoTkoe
https://m.edsoo.ru/ff0ab660
3aMbIKaHUe
54 [TocTosiHHBIE MAarHUTHI, X B3aUMOJIEHCTBHE
55 VYpok-uccnenoBanue "M3yuenue nonei bubnuoreka [JOK

HOCTOSHHBIX MAarHUuTOB"

https://m.edsoo.ru/ff0ac3d0



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/ff0ac3d0

MaruautHoe none. MaraHuTHoe Imojie 3eMiId U

bubnuoreka [JOK

56
€ro 3HaYeHue Ul )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
[TonroroBka K KOHTPOJIBHOM paboTe Mo TeMe
57 "DnekTpuueckue 3apsabl. 3apsHKCHHBIC Tena bubmuorexa [JOK
U UX B3auMojiecTBus. I1ocTOSHHBIN https://m.edsoo.ru/ff0abd2c
AJIEKTPUYECKU TOK"
Kontponbhas paborta no reme
"DekTpruecKue 3apsaabl. 3apsyKCHHBIE TENa
. . bubmuoreka [JOK
58 1 ux B3aumojeicTBus. [locTossHHBII
Ny " o https://m.edsoo.ru/ff0abea8
anekTpudeckuii Tok" / Becepoccuiickas
nmpoBepovHas pabora
PesepBHbIit ypok. Pabota ¢ TekcTamu 1o
" . . " bubmuoreka [JOK
59 teme "[1oCTOSHHBIN dIIeKTpUYeCKUid TOK" /
. https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas mpoBepouHas pabora
OmneiT OpcTrena. MarauTHoe nose
60 AJIEKTPUIECKOr0 ToKa MarHuTHOE 1ojie bubmorexa [JOK
P https://m.edsoo.ru/ff0acld2
KaTYIIKA C TOKOM
[IpuMeHeHne PJIEKTPOMArHUTOB B TEXHUKE.
61 JlaboparopHas padora "VM3yueHue nercTBUs 0.5 bubmmorera LIOK
PATOPHAL P e | ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO MOJIsI Ha TPOBOJHUK C TOKOM
DIEeKTPOABUTaTElNb IOCTOSHHOTO TOKA.
Hcnonb3oBaHue 3J€KTpOABUTATENEH B
62 TEXHUYECKUX YCTPOMCTBAX U Ha bubmoreka [JOK
Tpancnopre. JJaboparopHas pabora https://m.edsoo.ru/ff0ac86c
"KoHcTtpynpoBanue u u3yueHue padoThl
3JeKTpoBUrarTess"”
63 OmnbrTel @apanes. 3aKOH HIEKTPOMArHUTHON

nHaykuuu. [pasuio Jlenna
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https://m.edsoo.ru/ff0abd2c
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DnekTtporeneparop. CrocoObl MOTyYeHUs

64 IJIEKTPUIECKON SHEPTUHU. DIIEKTPOCTAHIINHI 1
Ha BO30OHOBIISIEMBIX HCTOYHHUKAX YHEPTUU
65 [TonroroBka Kk KOHTPOJIBHOM paboTe MO TeEMe 1
"DneKkTpuuecKue U MarHUTHBIE siBJIeHUS"
KontponbHas pabora 1o reme bubmoreka [JOK
66 1
"DNIeKTpUUECKUE U MATHUTHBIE SIBJICHUS" https://m.edsoo.ru/ff0ach14
67 PesepHblil ypok. Pabora ¢ TekcTamu mo 1 bubnuoreka [TOK
Teme "TeruioBbie sBIeHUS" https://m.edsoo.ru/ff0acc5e
68 PesepBHbIit ypok. Pabora ¢ TekcTamu 1mo 1
Teme "MarauTHeie SBICHUS"
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 145



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoasnsie | IlpakTuyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Mexanuueckoe JBuxkeHne. MaTtepuanbHas 1
TOYKA
5 Cucrema orcuera. OTHOCHTEIIHBHOCTh 1 bubnuoreka [JOK
MEXaHUYECKOI0 JBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE TPSAMOIMHEMHOE IBUKEHUE 1 bubamorexa LIOK
p P A https://m.edsoo.ru/ff0ad19a
4 HepaBaoMepHoe npsAMOIMHENHOE IBUKEHUE. 1
CpenHsis ¥ MTHOBEHHAsI CKOPOCTh
5 [IpsmonuHeitHOe paBHOYCKOPEHHOE 1 bubamnoreka [IOK
JBUOKCHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh IpSIMOIMHEMHOTO
6 paBHOYCKOpeHHOr o ABIKeHus. [ papuk 1
CKOPOCTH
JIaGoparopnas padora "OnpeneaeHue
7 CKO peHI/If{) Tenap pu aBHopCKO CHHOM 1 1 bubmorera IIOK
YOROP PP . YOROP " https://m.edsoo.ru/ff0adb18
JIBM>KEHUHU 110 HAKJIOHHOM TUIOCKOCTH
8 CBoOoaHoe majenue Tei. OneIThl [aaunes 1
PaBHOMEpHOE ABMKEHHUE TT0 OKPY)KHOCTH.
9 ITepuo I/FI) yacToTa oopa CHHﬂpJ};);HeﬁHaH u 1 bubmorexa [JOK
PHOA pattl ’ https://m.edsoo.ru/ff0ael76
YTJI0Basi CKOPOCTH
10 LleHTpoCcTpEMUTENBEHOE YCKOPEHUE 1



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
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bu6nunorexa [JOK

11 IIepseriit 3akoH HproToHA. BEKTOp CHIIbI https://m.edsoo.ru/f0ae612
12 Bropoii 3akon HeroTOHA. bubnuoreka IIOK
PaBHOnelicTBYIOIIAA cHIta https://m.edsoo.ru/ff0ae72a
13 Tpertnii 3akon HeroTona. Cynepno3uniys Cui Et?[iH;;T:;iouﬁllif 026982
14 Pemenue 3ana4 Ha MprUMEHEHHE 3aKOHOB buGmuoreka LIOK
Herorona https://m.edsoo.ru/ff0aeb6c
15| Cwraynpyrocrn. 3axon [yia s moprutoece
16 Pemenue 3anad no reme «Cuia ynpyroctu»
17 JlaboparopHas pabora «Onpenenenue bubnuoreka [JOK
YKECTKOCTH IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmnoreka [JOK
18 Cina Tpeiis https://m.edsoIo_.[ru/fanf738
19 Pemenue 3anau no reme «Cuma TpeHHs» E;if;;f;igﬁﬁmafa 2
20 JlaGoparophas pabota "Omnpenenenue bubmuoreka LIOK
ko3 puIeHTa TpeHUs CKOJIbKEHUS " https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau no teme "3akonsl HeroToHA. bubmuoreka [JOK
Cwita ynpyroctu. Cuna tpenus” https://m.edsoo.ru/ff0afb8e
29 Cuna TSKECTH Y 3aKOH BCEMUPHOTO bubmoreka [JOK
TATOTEHUS. Y CKOPEHHE CBOOOTHOTO TAICHUS https://m.edsoo.ru/ff0af044
VYpok-koubepenius "J[BuxeHue €I BOKPYT
23 rpaBUTalMOHHOrO 1eHTpa (ConHeuHas
cucrema). ["amaktuku"
24 Pemenue 3amau mo teme "Cuia TSKECTH U bu6nunoreka [JOK

3aKOH BCEMUPHOI'O TATOTEHUS"

https://m.edsoo.ru/ff0af5f8
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HepBa;I KOCMHYCCKasA CKOPOCTh.

bub6nunorexa [JOK

25
HeBecomocTs u nieperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHOW TOYKH.
26 AbcomoTHO TBEp0E Teno. PaBHoBecue bubnuorexa [JOK
TBEPJOrO TeJla C 3aKPEIUIEHHON OCBIO https://m.edsoo.ru/ff0afe36
BparnieHuss. MomeHT cuiibl. LleHTp TshkecTn
PaBHOBECHE MaTeprUaIbHOW TOUYKH.
97 AGcomoTHO TBEpa0E Tenmo. PaBHoBecue
TBEPJOrO TeJla C 3aKPEIUIEHHON OCBIO
BpaieHus. MoMeHT cunibl. LleHTp TsxecTn
28 Pemienue 3agad mo teme "MOMEHT CHIIEL. bub6nunoreka [JOK
enTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOM paboTe 10 TEME
29 "MexaHN4eCKOE IBIKEHUE bubnnorexa [IOK
N | ' https://m.edsoo.ru/ff0b0408
B3anmopeiicTBue Ten
Konrtponbnas pabora no reme
30 "MexaHU4eCcKOe IBUKEHUE bubnnorexa LHOK
N ) ' https://m.edsoo.ru/ff0b06ec
BsanmopeiicTBuie Teu
Nmnynec tena. UMnynbe cuibl. 3aKOoH
31 COXpaHECHUS UMITyJIbCa. YIIPYroe u bubmorexa [IOK
p M o pyr https://m.edsoo.ru/ffOb07fa
HEYNpPYroe B3auMoeCcTBUE
32 Pemienue 3amau no teme "3aKoH cCOXpaHEHUS bubnmoreka [JOK
uMITysbca" https://m.edsoo.ru/ff0b096¢
33 Ypok-koHpepenuus "PeakTHBHOE IBUKEHUE
B [IPUPOJIE U TEXHUKE"
bu6mmoreka [JOK
34 Mexanudeckast paboTa ¥ MOIITHOCTh 1

https://m.edsoo.ru/ff0b0a84
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Pabota cuinbl TsKecTH, CUIIbl YIPYTrOCTH U

bub6nunorexa [JOK

3 CHUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabora «Onpenenenue
36 pabOTHI CHITBI TPEHUS TIPU PABHOMEPHOM
JBUKCHHUH TeJa 10 TOPU30HTATLHOM
MIOBEPXHOCTH
37 Cas3b sHeprun u pabotsl. [loTeHIManbpHas
SHEPTHUs
38 Kunernueckas sueprus. Teopema o bubnmnoreka [IOK
KUHETUYECKON YHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS PHEPTUU B MEXaHUKE
40 JlabGopaTtopHnas pabora «3ydeHue 3akoHa bubmuorexa [{OK
COXpaHEHUS DHEPTUN» https://m.edsoo.ru/ff0b12fe
KonebarenbHoe IBMIKEHHUE U €T0 bu6mmoreka [IOK
41
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromiue Konedanus. BeiHyXIeHHBIC bubnmoreka [JOK
kosiebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTu4yeckuil U NPYKUHHBIA MaITHUKU
Ypok-uccrnenopanue «3aBUCUMOCTh MIEpUO/Ia
44 KOJI€OaHMI OT KECTKOCTH MPYKUHBI K MaCChI bubmorexa [TOK
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpatenue SHEPTUH TPH MEXAHHIECKUX
KoJeOaHMsIX
JlaboparopHas pabora «Onpe;EeHeHHe Bu6morexa LIOK
46 YaCTOTHI M TIEpHOJIa KOJICOAHUH MPY>KUHHOTO

MasATHHUKA))

https://m.edsoo.ru/ff0blaec
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JlaGoparophas pabota «IIpoBepka

47 HE3aBUCUMOCTH IIeproaa KojieOaHuii rpysa bubmaorexa LOK
P Py3a, https://m.edsoo.ru/ff0b197a
MOJIBEIICHHOT'0 K HUTH, OT MacChl rpy3a»
Mexanunueckue BoiHbI. CBOMCTBA
48 Mexannuyeckux BoaH. [IpononsHbIe U bubnnorexa [OK
P https://m.edsoo.ru/ff0b21fe
MOTNepPEYHbIe BOJTHBI
49 Ypok-koHpepennus "MexaHu4ecKre BOTHBI
B TBEpAOM Tene. CelicMrU4ecKue BOJIHbI"
50 3ByK. PactipocTpanenue u oTpaxeHue 3ByKa
51 VYpok-uccrnenoranue "Habmoaenne
3aBUCHUMOCTH BBICOTHI 3BYKa OT 4acTOTHI"
52 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
53 Ypok-koHpepeHmus "YIIbTpa3ByK U bubnuoreka [JOK
uH(ppa3ByK B IPUPOJIE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOIBHOU PabOTE MO TeMe
54 "3aKoHbI cOXpaHeHusl. MexaHu4eckue bubamorexa [IOK
P . https://m.edsoo.ru/ff0b25f0
KOJieOaHUs ¥ BOJTHBI
KonTtponbnas padora mo Teme "3aKkoHbI
95 coxpaHeHus. MexaHndeckue KoaeOanus u
BOJIHBI"
DIEeKTPOMarHuTHOE I0JIE. bubnuorexa LIOK
56
DNIeKTPOMArHUTHBIC BOTHBI https://m.edsoo.ru/ff0b2abe
57 CBOIiCTBA JIGKTPOMArHUTHBIX BOJIH
VYpok-koudepenmus "lkana
58 3JIEKTPOMArHUTHBIX BOJIH. Mcnionb30Banmne bubmuoteka [JOK

AIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOU
cBs3n"

https://m.edsoo.ru/ff0b2fe6
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VYpok-uccnenosanue "M3ydyeHue cBoicTs

bu6mmoreka [{OK
59 3JEKTPOMAarHUTHBIX BOJIH C IIOMOLIBIO
" https://m.edsoo.ru/ffOb2c6c
MOOMIIBHOTO TeedoHa
50 Pemienue 3a1au Ha onpeseneHne 4acTOThl U
JUTUHBI 3JIEKTPOMArHUTHON BOJTHBI
DJIeKTpOMarHuTHasi IPUPO/Ia CBETA. bubnuoreka [JOK
61 .
CxopocTts cBeTa. BonHoBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. Ilpsmonuneitnoe
62 acnpocTtpaHeHue csera. 3armenus ConHia brbmmorexa [IOK
pacpoctp ) https://m.edsoo.ru/ff0b3658
u JIyHbl
3aKoH OoTpakeHUs cBeTa. 3epkaia. Pemenue
63 3a/1a4 Ha IPUMEHEHHE 3aKOHA OTPasKEeHUs bubmmorexa [IOK
p p https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomnenue cBera. 3aKOH MPETOMIICHUS bubnmnoreka [JOK
CBETa https://m.edsoo.ru/ff0b3aea
[TomHOE BHYTpEHHEE OTpaKEHHUE CBETA.
65 Hcnonb3oBanue MOIHOT0 BHYTPEHHETO bubmmorexa [JOK
y1P https://m.edsoo.ru/ff0b3c5¢c
OTPa)KEHUS B ONTHYECKUX CBETOBOAAX
JlaboparopHas padora "VccrnenoBanue
66 3aBHCHMOCTH YTJIa MPEIOMIICHHS CBETOBOTO
Jqyd4a OT yrJia naJieHus Ha rpaHule "Bo3ayx-
crexio""
VYpok-koHpepenuus "Vcnonbp3oBanue
67 MOJTHOT'O BHYTPEHHETO OTPaXKCHHUS:
CBETOBO/IbI, ONITHKOBOJIOKOHHAS CBSI3b"
bubmuorexa [{OK
68 JInn3el. OnTHYeckas cuia JIMH3BI 1

https://m.edsoo.ru/ff0b3f2c
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bu6nunorexa [JOK

69 [TocTpoeHne n300pakeHM B IMH3aX https://m.edsoo.ru/FfobA4da
JIaGopaTopnas pabota "OnpeneaeHue
70 (bOKyISHorI()) pacETOﬁHmI u OI:TTI/I‘-IGCKOI‘/'I CHJIBI buommorexa LIOK
~ https://m.edsoo.ru/ff0b4206
cobuparomei JTUH3bI"
71 Ypok-koHpepennus "OnTHUecKrue TMH30BbIE bubnmoreka [JOK
npubopsr" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak onTuyeckas cucreMa. 3peHue bubmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koupepennus "Hedexrsr 3penus. Kak
COXPAHHUTH 3peHue"
Paznoxenue Oenoro ceera B criekTp. OIBITHI
74 Herotona. CrnojkeHre CieKTpaabHBIX [IBETOB. bubmmorexa [IOK
https://m.edsoo.ru/ff0c0f4c
Hucniepcus ceera
JlabopaTtopHas padora "OnbITh IO
75 pasJiokeHuIo 0eoro cBera B CIIEKTP U bubmuoreka LIOK
BOCIPUSATHIO LIBETA MPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJI0ICHUH Yepe3 LIBETOBbIE PHILTPHI"
VYpok-tipaktukym "BonHoBBIE CBOMCTBA
76 CBeTa: AucIepcus, HHTepdepeHns u
mudpaxius"
77 OmneiTel Pe3zepdopaa u muianerapHas Moemb bubnmoreka [JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens aroma bopa
79 Hcnyckanue 1 NOIJIOIIEHUE CBETA aTOMOM. bu6nuoreka LIOK
KBanTe1. JInHeHyaThIe CIIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "Habmroienre crekTpoB bubnmnoreka [IOK

UCITyCKaHus"

https://m.edsoo.ru/ff0c1550
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bu6nunorexa [JOK

81 Paj10aKTHBHOCTS U €€ BUJIEI https://m.edsoo.ru/ff0c1672

82 Crtpoenne atoMHOro sijipa. HyximonHas bubmuotexa [{OK
MOJIENb https://m.edsoo.ru/ff0c18ac

83 PagnoaxTuBHBIE TpeBpatieHus. M30Toms brtanorexa LIOK

https://m.edsoo.ru/ff0clal4

84 Pemenue 3amay nmo teme: "PagroakTuBHbBIE buGmuoreka LIOK
IIPEBpalICHUS " https://m.edsoo.ru/ffOclb4a

85 [Tepuox monrypacnana

86 Ypok-koHbepeHus "PagrnoakTuBHbBIE bubnmnoreka [HOK
W3IIY9CHUS B IPUPOEC, METUIIUHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHble peakyu. 3aKOHbI COXpaHEHUS bubmuorexa [IOK
3aps10BOrO U MAaCCOBOI'O YUCET https://m.edsoo.ru/ff0c1c58

88 OHeprus cBsi3u aTOMHBIX siziep. CBsA3b MacChl bubnmnoreka LIOK
Y DHEPrun https://m.edsoo.ru/ff0cld7a

89 Pewmenne 3ampau no reme "SAnepHeie
peakiun"

90 Peakuuu cuHTe3a M IeNEHUS A€Ep. bubnmnoreka [IOK
Wcrounuku sneprun ConHua u 3BE311 https://m.edsoo.ru/ff0c1e88
Ypok-koHbepenus "AnepHas yHEpreTUKa.

91 JleficTBHSI paiiOaKTUBHBIX U3JIy4E€HUN Ha
JKUBBIE OpraHU3Mbl"

[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo Teme

92 "DJIEKTPOMarHuTHOE MOJIE. bubnmnoreka [HOK
DJIeKTpOMarHuTHbIC BOIHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBaeHUs"

93 Kontponbnas pabora no reme

"DJIEKTPOMarHuTHOE MOJIE.
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DJIeKTpOMarHuTHbIE BOIHBL. KBaHTOBBIE
sBJIeHus"

[ToBTOpenue, o606meHue. JTaboparopHbie

bubmuoreka [[OK

94 1 1
pabotsl o kypcy "B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 0600meHue. Pemenne

95 ACUYCTHBIX M KaYE€CTBCHHBIX 3aJ1a4 10 TEME 1 bubmmorera IOK
? | A https://m.edsoo.ru/ff0c2572

TermoBble TponEcCh
[ToBTOpenue, o6001meHue. Permenue

96 ACUYCTHBIX M Ka4EeCTBEHHBIX 3aJ1a4 110 TeMe 1 bubmorera IIOK
p . A https://m.edsoo.ru/ff0c2a22
"KII/] TermoBbIX nBuraTencii”

[ToBTOpenue, o6o061eHue. Peenue

97 ACUCTHBIX M KQUSCTBEHHBIX 3aJ1a4 I10 TEME 1 bubmmorera [OK
p 8 https://m.edsoo.ru/ff0c2b30
"KII/[ snexTpoycTtaHOBOK"

08 [ToBTOpeHue, o606meHue. JJaboparopHbie 1 1 bubmuoreka [JOK
pabotsl o kypcy "CBeToBbie siBiICHUS " https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0606menue. Pabora ¢

99 TEKCTaMHM 10 TeMe "3aKOHbI COXPAHEHHS B 1 bubmmorera [IOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHHKE

100 [ToBTOpenue, o6obmenue. Pabora ¢ 1 Bbu6nunorexa [JOK
tekctamu 1o Teme "Konebanus 1 BOJHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o606menue. Pabora ¢ 1 bubnmnoreka [HOK
TekcTaMu 1o TeMe "CBeToBbIE SBJICHUS " https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o606menue. Pabora ¢

102 TekcTamu 1o TeMe "KBaHTOBas U siiepHast 1
¢du3uka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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IMPOBEPSIEMBIE IPEJMETHBIE PE3YJIBTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOMN ITPOI'PAMMBI OCHOBHOI'O
OBIIETO OBPA3OBAHUS

7 KIIACC

Kon
MpoBePsieMOro
pe3yJjbTaTa

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrPaMMbI OCHOBHOI'0 00111€er0 00pa30BaHus

11

HCIIOJIb30BATh U3YYCHHBIC ITOHATHUA

1.2

pa3indaThb SABJICHUSA IO OIMMCAHHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX TAHHOC (1)I/ISI/I‘-I€CKOG SABJICHUC

1.3

pacro3HaBaTh MPOSBICHUE HW3YYCHHBIX (QU3UUYECKUX SIBJICHUH B
OKpY>KaloIlleM MHUpE, B TOM 4ucie (pU3HNUeCcKue SBICHUS B IPUPOE,
IIPY 3TOM TEPEBOAMNTH MPAKTUYECKYIO 337auy B Y4eOHYIO, BBIICIATh

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHM ) PU3NYECKUX SBICHUI

1.4

OIMCHIBaTh M3y4YEHHBIE CBOWCTBA Tel W (PU3UYECKHE SIBICHHUA,
UCHONb3ysl (U3MYECKUE BEIWYMHBI, NPU ONUCAHUU MPaBUIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICH MCIOIb3YEMbIX BEJIMYMH, HX
0003HAaYeHUs M eAUHULBl (DU3NYECKUX BEJIMYUH, HAXOIWUTh
dopMyIbl, CBA3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEIUYMHY C
JPYTMMHU BETMYUHAMU, CTPOUTD I'paUKKU U3yYEHHBIX 3aBUCUMOCTEN

(U3UYECKUX BEITHYUH

1.5

XapaKTCpPpU30BaATh CBOICTBa TCII, (1)I/ISI/I‘~I€CKI/IG SABJICHHUA U MPOLICCCHI,
HCIIOJIB3YysA H3YUYCHHBLIC 3aKOHBbI, IIPH OJ3TOM J[JaBaTb CJIIOBECHYIO
Q)OpMYJ'II/IpOBKy 3aKOHa MW 3allUCbiBAaTb €ro MarcMaTH4YCCKOC

BBIPpAXKCHUC

1.6

00BACHAThH (PU3MUECKHE SBJIEHHUS, IPOLIECCHI U CBOICTBA TEJ, B TOM
qyuciae M B KOHTEKCTE CHUTYalMil NpaKTUKO-OpUEHTHPOBAHHOTO
XapakTepa: BBIABIATH IPUYUHHO-CIEIACTBEHHBIE CBS3H, CTPOUTH
oObscHeHHe W3 | — 2 Jjormyeckux ImaroB ¢ omopoi Ha 1 — 2
U3YYCHHBIX CBOMCTBA (DPM3MUYECKUX SIBICHUH, (PU3MYECKHUX 3aKOHA

HJIM 3aKOHOMCPHOCTH

1.7

pemaTth pacy€THbIe 3a1a4d B 1 — 2 1eMCTBUS, UCIIOJIb3YSl 3aKOHBI U
dbopmynbl, cBs3bIBatone (U3NYECKUE BEJIMYMHBI: HAa OCHOBE

aHaJIM3a YCJIIOBHA 3aJa4uyu 3aI1MChIBaTh KpaTKOC ycCl1oBue,




INOACTAaBJIATH (I)I/I3I/ILICCKI/IG BCINYHNHBI B (I)OpMyJ'IBI n IIPOBOJUTH
paC‘-IéTBI, HaxXoAWuTb CIIPaBOYHBIC [OAaHHBIC, HeO6XOI[I/IMbI€ JUIA
PCIICHUA 3aaa4, OLICHHUBATHh PCATMCTUIHOCTD HOJ'Iy‘ICHHOfI

bu3znuecKoil BeTUYHHBI

1.8

pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOYKHO PEHIMTh IPU TOMOLIA
(Gu3nyeckux MeETO[O0B, B ONMCAHUU MCCIEJOBAHUSA BBIICIATH
npoBepsieMoe  NpeanojoXkeHue  (TMmoresy),  pasjiuyarte U
MHTEPIIPETUPOBATh IOJYUYEHHBIH pe3yiIbTaT, HaXOAUTh OLIMOKU B

XO0A¢€ OIIbITa, A€JaTb BBIBOJbLI 11O €T0 PE3yJIbTaTaM

1.9

MPOBOJUTH OMBITHI MO HAOMIOAEHUI0 (DU3MYECKUX SBICHHM WU
Gu3MYeCKUX  CBOMCTB  Teln: (GOpMyIUPOBATH  IPOBEPSEMbIC
MPEIONIOKEHUs, COOMpaTh YCTAaHOBKY W3  MPEAIOKEHHOTO

060py,Z[OBaHI/I$I, 3aI1MChIBaTh X0/ OIIbITa U (bOpMy'J'II/I];)OBaTb BBIBO/JBI

1.10

BBIIIOJIHATE IIPAMBIC U3MEPCHHUA C HCIIOJIB30BAHUCM AHAJIOTOBBIX H
i (ppoBbIX MPUOOPOB, 3aUCHIBATH MOKAa3aHUS MPUOOPOB C YIETOM

3aJJaHHON aOCONIOTHON MOTPETHOCTH U3MEPEHHM

111

MPOBOJUTh  HCCIIEOBAaHUE 3aBUCHMOCTH OJHOW  (U3HYECKON
BEJIMYMHBI OT JIPYrod C HCHOJIb30BAaHUEM TMPSIMBIX HU3MEPEHHU,
y4acTBOBaTh B IJIAHHUPOBAHUHM Y4€OHOTO HCCIEIOBaHUS, cOOUpATh
YCTAHOBKY M BBINOJHATh HM3MEPEHUS, CIEAYyS HNPEIIOKEHHOMY
miaHy, (UKCHPOBAaTh PE3yJAbTAaThl IOJTYYEHHOH 3aBHCHMOCTH
(GU3UYECKUX BEIMYHMH B BUJIE TPEIJIOKEHHBIX TaOIUIl U TPaPUKOB,

ACJIaTb BBIBOALI IO PE3YyJIbTATaM HCCICAOBAHUA

1.12

IMPOBOAUTL KOCBCHHBIC HW3MCPCHUA (1)I/IBI/I‘ICCKI/IX BCJIIMYHH, CICOYys
HpeI[HO)KCHHOI\/'I HHCTPYKIMU: TIpU  BBINIOJIHCHUHA H3MepeHHI>i
CO6I/IpaTB OKCIICPUMCHTAIIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHUC

UCKOMOU BEJTNYUHBI

1.13

CO6JIIO,[[8.TB npaBuJia TCEXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOpHBIM 000PYI0BaHUEM

1.14

yKa3bplBaTh MPUHLUIBI JCUCTBUS HPUOOPOB U  TEXHUYECKUX
YCTPOMCTB, XapakTEpPU30BaTh IPUHLMIIBI JEHCTBHUS W3Y4YECHHBIX
npuOOpOB U TEXHUYECKUX YCTPOWCTB C IMOMOIIbIO MX OIMCAHUS,
UCNOJIb3Ysl 3HAHMS O CBOMCTBaX (U3UYECKUX SIBIECHUH W

HeO6XOIlI/IMBIe (l)I/I3I/ILICCKI/IC 3aKOHBI 1 3aKOHOMCPHOCTHU




1.15

OPUBOIUTH TpPUMEPHl (HAXOAUTH HMHPOPMAIMIO O MpUMepax)
NPAaKTUYECKOTO  WCHOJBb30BaHUS  (U3MYECKUX  3HAHUH B
MOBCETHEBHOM JKM3HM i1 oOecriedyeHus O€30MacHOCTH MpH
oOpamieHun ¢ npubopaMH U TEXHUYECKUMM YCTPOWCTBaMH,
COXpAHEHMs 370pOBbS U COOJIOACHUS HOPM SKOJIOTHYECKOI0

MOBEJICHHS B OKPYXKAIOLIEH cpene

1.16

OCYILIECTBIISITH OTOOP UCTOYHUKOB HH(pOpMAIK B ceTu MHTepHET B
COOTBETCTBUU C 3aJaHHBIM TTOMCKOBBIM 3alpOCOM, Ha OCHOBE
MMEIOIINXCS 3HAHUN M MyTEM CPaBHEHUS PAa3IUYHBIX HCTOYHUKOB
BBIICIIATh UH(POPMAIINIO, KOTOpas SBJIAETCS IMPOTUBOPEUUBON WM

MOJKET OBITh HeHOCTOBepHOﬁ

1.17

UCIOJIb30BaTh npu BBIMIOJTHEHUH y4eOHBIX 3aJlaHui
HAyYHONIONYJISIPHYIO ~ JIUTEpartypy (U3NYECKOro  COAEp KaHMs,
CIPAaBOYHBIE MaTepualbl, pecypcbl ceTtd VIHTepHeT, BlaneTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3zoBaHus

uH(OpMaIUU U3 OHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPaTKHE MMCbMEHHBIE U YCTHBIE COOOIICHHUS
HA OCHOBE 2 — 3 WCTOYHHKOB WHGOpMAHK (U3HIECKOTO
COJIEp>KaHUsA, B TOM YHUCIIe MyOJINYHO JieJ1aTh KPaTKUe COOOIEHUs O
pe3ynbTaTax MHPOEKTOB MM Y4eOHBIX HCCIEAOBAaHUM, MpPU 3TOM
IPaMOTHO HCIIOJI30BaTh M3YyYEHHBIN IOHATUWHBIN ammapar Kypca

($U3HKH, COMPOBOXKIATh BHICTYIIJICHUE MTPE3EeHTAIINE

1.19

OpU  BBINOJIHEHWHM  y4EOHBIX TMPOEKTOB U  HCCICNOBaHUI
pacrpenensTh O00S3aHHOCTH B TPYINIE B COOTBETCTBHH C
MOCTABJICHHLIMI 3aJadyaMH, CJIEOUTh 3a BBIIOJHEHUEM IIJIaHa
IEWCTBUI, aJeKBaTHO OIIEHHMBAaTh COOCTBEHHBIA BKJIad B
EeITEALHOCTD TPYIIIBL, BBICTpauBaTh KOMMYHHUKATHBHOE

B3aI/IMOI[eI>'ICTBPIe, YUYUTBIBAsd MHCHUC OKPYKArOIHUX

8 KUIIACC

Kon
MpoBepsAEeMOro
pe3yJjbTrarTa

IIpoBepsiemble npeIMeTHBIE Pe3yJILTATHI OCBOEHUSI OCHOBHOI
0o0pa3oBaTe/IbHOI MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIBb30BAaTh ITOHATHA




1.2

pa3inyaThb SABJICHUA IO OIMHMCAHHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX OAHHOC (I)I/ISI/I‘IGCKOC SABJICHHUC

1.3

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (QU3UUYECKUX SIBJICHUH B
OKpY’KaIOIIeM MHUpE, B TOM 4Hcie PU3NUECKUe SBICHHS B IPUPOJE,
IIPY 3TOM TIEPEBOAMTH MPAKTUYECKYIO 337a9y B YI€OHYIO, BBIICISATh

CYIIIECTBEHHBIC CBOMCTBA (NTPU3HAKHN ) GU3HUYECKUX SBICHUI

1.4

OIMCHIBaTh M3y4YEHHBIE CBOWCTBA TeN W (PU3UYECKHE SIBICHHUA,
UCNONIB3Ysl (U3NYECKUE BEIMYUHBI, NPU OINUCAHUM IPABHIBHO
TPAaKTOBaTb  (PU3UYECKUH  CMBICI  HUCIOJIB3YEMBIX  BEIMYHH,
0003HAaYeHUs M eAUHUIBl (U3UYECKUX BEJIMYUH, HAXOIUTh
dopMmyIbl, CBs3BIBAIOIIME JaHHYIO (DU3MYECKYIO BEIHYMHY C
JPYTMMHU BETMYUHAMU, CTPOUTD I'padUKHU U3yYEHHBIX 3aBUCUMOCTEN

(1)H31/I‘ICCKI/IX BCINYNH

1.5

XapaKTCpU30BaATh CBOICTBA TCII, q)HSI/IIICCKI/IC SABJICHUA U MPOLICCCHI,
HCIIOJIB3YysA H3YYCHHBLIC 3aKOHBbI, IIPH 3TOM JaBaTb CJIIOBECHYIO
(bOpMy.]'II/IpOBKy 3aKOHa M 3allUChbiBAaTb €ro MarcMaTH4YCCKOC

BBIPAKECHUE

1.6

OO0BICHATH (PM3UUYECKUE MPOLECCH U CBOMCTBA TEJI, B TOM YHCIIE U B
KOHTEKCTE€ CHUTYyallMii MPaKkTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH IPHYNHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3
1 — 2 normyeckux maroB ¢ MOMOMBIO 1 — 2 W3yYEHHBIX CBOMCTBA

(1)H31/I‘{CCKI/IX ﬂBHCHHﬁ, (bHSH‘ICCKI/IX 3daKOHAa UJIN 3aKOHOMCPHOCTH

1.7

pemars pacy€THbIe 3a7a4d B 2 — 3 JIEHCTBUS, UCIIOJIb3Yys 3aKOHBI U
(GopMyIbl, CBs3BIBAOLIME (DU3MUECKHE BEJIMYMHBI: Ha OCHOBE
aHallM3a yYCIOBHUs 3a1a4M 3alUCHIBATH KPATKOE YCIOBHE, BBIABIIATH
HEJIOCTAaTOK JIAHHBIX Ui PELICHUs 3aJaud, BBIOMpATh 3aKOHBI U
bopmyibl, HEOOXOAUMBIE [UIsl €€ pelIeHHs], TPOBOIUTh Pacuy€Thl U
CpPaBHUBATh IIOJYYEHHOE 3HAu€HHE (PU3UYECKOM BEJIUYMHBI C

HU3BCCTHBIMHU JaHHBIMU

1.8

pacro3HaBarh MpoOIeMbl, KOTOPbIE MOXXHO PEHIUTh IpPU TOMOLIA
buznyecKuX METOAOB, WHCIONB3Yys ONUCAaHUE HCCIEIOBaHMUS,
BBIJICNIATH MPOBEPSEMOE MPEANOI0KEHUE, OLIEHUBATh PABUIBHOCTh

nopgaakKa NpoBCACHUS UCCIICA0BAHNA, ACJIaTh BbIBO/AbI

1.9

MMpOBOAUTL OIIBITHI 110 Ha6J'IIOI[eHI/IIO (I)I/I3I/ILI€CKI/IX SIBICHUW WU

¢u3nueckux  CBOWCTB  Ten:  (OpPMYJIHpPOBATH  IPOBEpsSEMbIC




IMMPCAIIOIOKCHN, CO6I/IpaTL YCTAaHOBKY U3 MMPEIJIOKCHHOI O

000pyA0BaHUSs, OMMCHIBATH XOJ OINbITa U (POPMYITUPOBATH BHIBOJIBI

1.10

BBITIONHATH MpPSIMbIE M3MEPEHHUS C HCHOJIb30BAHUEM aHaJIOTOBBIX
npubOpOB W JAaTYMKOB  (PU3MYECKMX BEIMYMH, CPaBHHUBATH
pe3ynbTaThl M3MEpPEeHUH ¢ y4€TOM 3aJaHHOM  aOCOIIOTHOM

MOrPELIHOCTH

111

NPOBOJUTH HUCCIEJOBAaHME 3aBUCUMOCTH ONHOW  (pu3mueckoit
BEJIMYMHBI OT JPYrod C HUCHOJIb30BAHHEM NPSIMBIX H3MEPEHHI:
IJIAHUPOBATh UCCIIEJIOBAHHUE, COOMpATh YCTAHOBKY M BBITIOJIHATH
U3MEpEHUs, ClleAys MpeUIOKEHHOMY IUIaHy, (UKCHpPOBATh
pe3yabTaThl MOTYYCHHON 3aBUCUMOCTH B BHJIC TaOIHIl U IpadUKOB,

ACJIaTh BBIBOABI IO PE3YyJIbTaTaM UCCICA0OBAHUA

1.12

MPOBOJUTH  KOCBEHHBIE  HM3MEPEHUs  (U3MUYECKUX  BEIUYHH:
MJIaHUPOBATh  HM3MEPEHHUs,  coOUpaTh  HKCIECPUMEHTAIBHYIO
YCTaHOBKY, CJIeNysl MPEAJIOKEHHON HWHCTPYKIMH, W BBIYUCIATH

3HAa4YCHHEC BCIIMYHHBI

1.13

coOmoaTh TMpaBuia TEXHUKH Oe30MacHOCTH TMpu pabore cC

nabopaTopHBIM 000pYyI0BaHUEM

1.14

XapaKTepU30BaTh MPUHLHUIBI JEHCTBUS H3YUYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa WX ONHUCAHUA, UCIOJIb3Ys
3HaHUS O CBOMCTBax (IM3MYECKUX SBICHUH U HE0oOXOAUMBIE

¢du3nveckre 3aKOHOMEPHOCTH

1.15

paciio3HaBaTh IMPOCTbIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pBI Mo CX€MaM U CXEMAaTUYHbIM PUCYHKaM, COCTABJIATh CXCMbI
SJICKTPHUYCCKHUX Iereil ¢ II0CICAOBATCIbHBEIM M nmapaJljiCJIbHbIM
COCIUHCHHUEM JJICMCHTOB, pasjindyasd YCIIOBHBIC 0003HaUEeHUS

QJICMCHTOB JJICKTPHUYCCKUX I_ICHCI;'I

1.16

OPUBOIUTH TMpUMEpbl (HaXoauTh UHGOPMALUIO O I[PUMEPAX)
IPAaKTUYECKOT0  WCHOJb30BAHUSA  (U3MYECKUX  3HAHUH B
MOBCEJHEBHOM JKM3HM s oOecrieueHHss O€30MacHOCTH IpHU
oOpaiieHun ¢ npudbopamMM M TEXHUYECKMMU YCTPOICTBamH,
COXpAHEHHUs 370pOBbSI U COOIIOAEHHUS HOPM IKOJOTUYECKOTO

MOBEICHUS B OKPY’KAIOIIIECH cperie

1.17

OCYIIIECTBIISATh TMOWCK WMH(OpMamuu (PU3NYECKOr0 CONEPKAHUS B

cetu VIHTepHET, Ha OCHOBE UMEIOIUXCSI 3HAHUM U ITyTEM CpaBHEHUS




JOMMOJTHUTCIIbHBIX HMCTOYHUKOB BBIACIATH I/IH(I)OpMaI_[I/IIO, KOTOpad

ABJIIETCS IPOTUBOPEUYNBOM WIIM MOXKET OBITH HEIOCTOBEPHOM

1.18

UCIIOJb30BaTh IMPH BBHIMOJIHEHUM Y4YeOHBIX 3aJaHU HAY4YHO-
HONYJSIPHYIO JIUTEPATypy (U3NYECKOrO COAEpKaHUs, CIpPaBOYHBIC
MaTepualibl, pecypcbl cetu HTepHeT; BiaAeTh INpUEMaMu
KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHusi HH(GOPMAIIUHU U3 OJTHOM

3HAKOBOI CHUCTEMBI B IPYTYIO

1.19

co3JaBaTh COOCTBEHHBIE IIMCBMEHHBIE M KpPaTKHE YCTHBIC
cooOmieHus, 00o0mas uHpoOpMaIUi0 U3 HECKOJIBKHUX HCTOYHHUKOB
(bu3MYECKOro COoAepKaHMsI, B TOM YHUCIE MYyOJUYHO MPEACTABIATH
pe3yabTaThl MPOSKTHON WIIA UCCIICAOBATEIbCKON AEITETbHOCTH, IPU
3TOM TPaMOTHO HCIIONb30BATh HM3YYEHHBIM NMOHATHUWHBIN amnmapar

Kypca (U3HKH, CONPOBOXKIATh BRICTYINICHUE TPE3eHTalnen

1.20

IIPU BBIMOJIHEHUH YYE€OHBIX IIPOEKTOB U UCCIIEI0BAaHUHN (PU3NYECKUX
IPOLIECCOB PACHPEIEIATh 003aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 3aJa4yaMH, CJICAWTh 32 BBIIOJHEHUEM ILIaHA
JEUCTBUM M  KOPPEKTUpPOBAThb €ro, aJcKBaTHO OLEHUBAThb
COOCTBEHHBI BKJIQJ, B JEATEIBHOCTb TIPYMIbl, BBICTPAaUBaTh
KOMMYHHUKATHBHOE  B3aUMOJACHUCTBHE, TPOSBISIL  TOTOBHOCTB

pazpenaTh KOHQIUKTHI

9 KUIIACC

Kon
NpoBepPsieMoOro
pe3yjabTaTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHus

1.1

HCIIOJIBb30BATh U3YYCHHBIC ITOHATHA

1.2

pa3inyaThb SABJICHUA IO OIMHMCAHHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOUX TAHHOC (1)I/ISI/I‘I€CKO€ SBJICHUC

1.3

pacrio3HaBaTh MPOSBICHHE HW3YYCHHBIX (QHU3UYECKUX SIBICHUN B
OKpYKaIOIIeM MHUpE, B TOM YHcie GU3NIECKUe SBICHHS B IPUPOE,
IIPU 3TOM MEPEBOJUTH MIPAKTHUUECKYIO 3a/1a4y B YU€OHYIO, BBIICISTh

CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHM) PU3NUECKUX SIBICHUIN

1.4

OIMKUChIBATh H3YUYCHHBIC CBOWCTBA TElI H (1)I/ISI/I“IGCKI/IC SIBJICHHUA,

HCIIOJIBb3Ys (1)I/I3I/I‘leCKI/Ie BCIIMYHHBI, IIpH OIIMCAHUHU IIPABUIIBHO




TPAaKTOBaThb  (PU3UYECKUH  CMBICT  HUCIOJIB3YEeMBIX  BEIMYHH,
00O3HAaYeHHs ¥ EAWHUIBI (U3NYECKHX BEJIHYMH, HAXOIHUTh
(GopMynbl, CBS3BIBAIOIIME JaHHYIO (PU3UYECKYI0O BEIMYUHY C
JIPYTMMU BEJIMYUHAMHU, CTPOUTD IpaUKHU U3y4EHHBIX 3aBUCUMOCTEM

(I)I/I3I/I‘-IeCKI/IX BCINYNH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBJICHUS U MPOILIECCHI,
UCIOJBb3YySl HW3YYEHHBIE 3aKOHBI, MPU O3TOM JaBaTh CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHa U 3allUChIBaTh €r0 MaTeMaTH4YeCcKoe

BBIPAKECHHE

1.6

00BACHATH (PU3NYECKUE MPOIIECCHl U CBOIMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMil IpPaKTUKO-OPHUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3
2 — 3 JIOrMYecKHX LIaroB C MOMOUIbIO 2 — 3 M3yYEHHBIX CBOMCTBa

(I)I/I3I/I‘-IeCKI/IX ﬂBJ'IeHHfI, (I)I/I3I/IIIGCKI/IX 3aKOHa WJIN 3aKOHOMCPHOCTU

1.7

pemarh pacuy€THhIE 3aJa4u (OMUpPArOIIUEcs Ha CUCTeMy M3 2 — 3
YpaBHCHHII), HCIOJIB3YS 3aKOHbI W (OPMYIIBI, CBS3BIBAIOIIHE
q)HSPI‘-IGCKI/Ie BCJIMYHHBI: HAa OCHOBC aHalIM3a YCJIOBUA 3aJadu
3alIMCbIBATb KPATKOC YCIOBHEC, BLBIABIATL HCAOCTAOINIHME WIH
M30BITOYHBIC TAHHBIE, BHIOUPATh 3aKOHBI U (DOPMYJIbI, HEOOXOIMMBIE
JUISL PEIICHUs, MPOBOANUTH PAaCYEThl U OIECHUBATh PEATHCTUYHOCTH

MOJTYYCHHOI'O 3HAYCHU A (1)I/IBI/ILI€CKOI>'I BCINYHHBI

1.8

pacCiio3HaBaThb HpO6HeMBI, KOTOpPBIC MOXXHO PCHINTL IIPU ITOMOIIU
(I)I/I3I/I‘{eCKI/IX MCETOAOB, UCITOJIB3Y: OIMMCAHUEC UCCIICIOBAHUS, BBIACIATD
MPOBCPACMOC MPCAINOJIOXKCHUC, OUCHUBATL IMPABUJIIBHOCTL ITOPAAKa
MNpOBCACHUA HUCCICAOBaHUA, MACJIaTb BBIBOAbI, HWHTCPIIPCTUPOBATH

PE3YJIbTaThbI Ha6J'IIO,I[eHI/II71 U OIIBITOB

1.9

MPOBOJIUTH OMBITHI 1O HAOMIONEHUIO (U3HYECKUX SIBICHUN WIH
(bu3nYECKUX CBOMCTB TEJ: CAMOCTOSATEIBHO COOUPATh YCTAHOBKY U3
U30BITOUHOTrO Habopa 00OpyAOBaHUs, OMUCHIBATh XO/ OMBITA U €0

pe3ynbTaThl, POPMYIUPOBATH BHIBOJIBI

1.10

NPOBOJUTH TPH HEOOXOAMMOCTH CEPUI0 TPSAMBIX H3MEPEHHIA,
OTIpe/IeTIsisi CpelHee 3HAUYCHHE HM3MepseMOil BelnuuHbI ((OKycHOe
paccTositHue coOuparoiield JUH3bI), 00OCHOBBIBaTH BBIOOP crocoba

U3MepeHusl (M3MEpPUTENILHOr O pudopa)




111

IPOBOJUTH HCCIEIOBAHUE 3aBHUCUMOCTEH (DPU3MUYECKUX BEIUYMH C
MCII0JIb30BaHUEM NPSAMBIX U3MEPEHUN: TUIAaHUPOBATh UCCIIEI0BaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (PMKCUPOBATH PE3YJIbTAThI
HOJTY4YEHHOH 3aBUCUMOCTH (PU3MUYECKMX BEJIWYMH B BUAE TaOIMLU

Fpa(bI/IKOB, ACJIaThb BbIBOABI 110 PE3YyJIbTATAM UCCICAOBAHUA

1.12

IPOBOJAUTh  KOCBEHHbIE M3MEpeHUs  (U3NYECKUX  BEJIUYHH:
IUTAHUPOBATh ~ U3MEPEHHs,  coOuparb  HKCIEPUMEHTAILHYIO
YCTAHOBKY M BBIMOJHATH M3MEPEHHUs], CIEAysd MPeJI0KEHHON
WHCTPYKIIMHU, BBIUUCIATH 3HAYEHHE BEJIIMYMHBI M aHAJTU3UPOBATH
MOJyYeHHbIE PEe3yNbTaThl C YY4ETOM 3aJaHHOM IOTPEIIHOCTH

M3MEpEHU

1.13

coOmoaTh TpaBuia TEXHUKH Oe30macHOCTH TMpu pabore cC

nabopaTopHBIM 000pYyI0BaHUEM

1.14

pa3nuyaTh OCHOBHBIE NMPU3HAKU M3YUCHHBIX (DU3WIECKUX MOIEIEH:
MaTepuaigbHas TOYKa, aOCOMIOTHO TBEPIOE TENO, TOYEUHBIN
VCTOYHMK CBETa, Jy4, TOHKas JMH3a, IIJJaHETapHas MOJEIb aroMa,

HYKJIOHHAas1 MOACJIb aTOMHOI'O Apa

1.15

XapaKTepU30BaTh MPUHLHUIBI JEHCTBUS H3YUYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA UX OINHUCAHUS, UCIOJIb3Ys
3HaHMSI O CBOWCTBaX (U3MYECKUX SBICHUA M HEOOXOIUMBIE

buznyeckue 3aKOHOMEPHOCTH

1.16

UCIOJIb30BaTh CXEMbl U CXEMAaTUYHBIE PHUCYHKH M3YyYEHHBIX
TEXHUUYECKUX  YCTPOMCTB,  HM3MEPUTEIbHBIX  HpPUOOPOB U
TEXHOJIOTMYECKUX MPOLIECCOB MPH PEHICHUH Y4eOHO-TTPaKTHUECKUX
3aJa4, ONTUYECKUE CXEMBI JIJIsl TOCTPOEHUS N300paKEeHUH B IIIIOCKOM

3epKaje U coOUparomiei TnH3e

1.17

NPUBOJUTH TNPUMEPHl (HAXOAUTh HWHPOPMAIUI0 O TpUMepax)
MPAKTHYECKOTO  HUCHONB30BaHUS  (U3MYECKMX  3HAHUKW B
MIOBCETHEBHOM JKM3HM i1 oOecredyeHus O€30MacHOCTH IpHU
oOpamieHUM ¢ TpUOOpaMH H TEXHUYECKHMMH YCTPOHCTBAMH,
COXpaHEHHS 3I0pOBbS U COONIOACHUS HOPM OSKOJIOTHYECKOTO

MOBEACHUS B OKPY’KaIOIIEH cpene

1.18

OCYILIECTBIIATh NOUCK HMH(pOpMALMKU (PU3HMUECKOr0 COAEp’KaHUS B
cetu MHTEpHET, caMOCTOATENIBHO (HOPMYIHPYs MOMCKOBBIN 3aIpoc,

HaxXOoJUThb nyTu OnpeACICHUS AOCTOBCPHOCTU HOHy‘-IGHHOﬁ




I/IH(I)OpMaL[I/II/I Ha OCHOBE MMEIOIINXCSA 3HAHUN U JONMOJHUTEIbHBIX

HUCTOYHUKOB

1.19

UCIIOJb30BaTh IMPH BBHIMOJIHEHUM Y4YeOHBIX 3aJaHU HAY4YHO-
HONYJSIPHYIO JIUTEPATypy (U3NYECKOrO COAEpKaHUs, CIpPaBOYHBIC
MaTepuaybl, pecypcbl cern MHTepHer; BuageTe InpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHusi HH(GOPMAIIUHU U3 OJTHOM

3HAKOBOI CHCTEMBI B IPYTYIO

1.20

CO03/1aBaTh COOCTBEHHbIE MHCbMEHHBIE W YCTHBIE COOOILEHUS Ha
OocHOBe WH(GOpPMAIMU U3 HECKOIbKUX HCTOYHUKOB (DU3MUECKOTO
COJIEpKaHusl, MyOIUYHO MPEJICTABISTh PE3YIbTaThl TPOSKTHOW WITH
WCCIIEIOBATEIIbCKOM  JIEATEIIbHOCTH, I[PU  3TOM  I'PAMOTHO
WCIIOJIb30BaTh HW3YUYCHHBIM MOHSATUWHBIA anmapar HM3y4aeMoro
pasgena (QU3UKA M COMPOBOXKAATH BBICTYIJICHUE IMpE3EHTAINeil ¢

y4€TOM 0COOEHHOCTEN ayJUTOPUU CBEPCTHUKOB

1.21

IIPU BBIMOJIHEHUH YU€OHBIX TPOEKTOB U HCCIEI0BaHUN (DU3HMUECKUX
MPOILIECCOB PACIIPEAETATh 00sI3aHHOCTH B TPYIIIE B COOTBETCTBUU C
MOCTABJICHHBIMM 3a/layaMH, CJIEIATh 32 BBINOJHEHUEM ILJIaHA
JIEUCTBUA U  KOPPEKTHPOBATh  €ro, aJEKBAaTHO OLICHUBATh
COOCTBEHHBI BKJIAJ B JESITENbHOCTh TIPYIMIbl, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aUMOJICHCTBHE, TMPOSBISAA  T'OTOBHOCTh

pa3pemaTh KOH(PIUKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kon
pasaeJia

Kon
JIeMEeHTa

IIpoBepsiemble 31eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHWUM OKPYXAIOIIETO MHUPA

1.1

®uzuka — Hayka O mOpupoje. SBIECHHS TPUPOIBI.
®u3nyueckre SBICHUS: MEXaHWYECKUEe, TEIIOBBIE,

OJICKTPUYCCKUEC, MATHUTHBIC, CBCTOBBIC, 3BYKOBBIC

1.2

duszndecknue BEIMYUHEI. I/I3MepeHHe (bPISI/I‘IeCKI/IX
BCJIIMYHWH. duznueckue HpI/I60pBI. HOFpeIJ_IHOCTL

U3MepeHuil. MexayHapoHas CUCTEMA €IMHULL

1.3

EcrecTBeHHOHaY4HBII METOJ MO3HAHUA: HAOIIOIEHUE,
IIOCTAaHOBKA Hay4HOI'0 BOIIPOCA, BBIABUKCHUE TUIIOTES,
SKCHEPUMEHT TI0 TPOBEPKE THIOTE3, OOBSICHEHUE

HaOJIFOJaeMOT0 SIBJIECHUS

1.4

Onucanne GU3NUECKUX SBICHUN C TOMOIIBIO MOIeIei

1.5

[IpakTuueckue pabOTHI:

H#HH##Par###113MepeHue paccToOsHUMN.
###Par###113mepenne 00bEMa JKUIKOCTH U TBEPAOIO
Tena.

#H##Par###OnpeneneHue pa3MepoB MaJbIX TeIl.
H#HH##Par###l13mMepenue TemriepaTypbl TpH  TOMOIIU

KUJKOCTHOTO TEPMOMETpPA U TaTYMKA TEMIIEPaTypPhl

ITEPBOHAYAJIBHBIE CBEJJEHNA O CTPOEHNUN BEIIIECTBA

2.1

#H##Par###CTpoeHre BelecTBa: aTOMbl M MOJICKYJIbI,
ux pasmepbl. ONBITHI, JOKAa3bIBAIOIINE TUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#i##Par###)pikerne  dactui,  BemectBa.  CBs3b
CKOPOCTHM JIBUKEHUSI YaCTUILl C TEMIlepaTypou.

BbpoyHnoBckoe nBuxenue, mudpdysus

2.3

BzauMoeiicTBHE YyacTull BEIIECTBA: MMPUTKCHUEC U

OTTaJIKUBAHHC

2.4

##H##Par### Arperatusle COCTOSIHUS BEILECTBA:

CTpOCHUE rasos, JKUJKOCTEN u TBEPIBIX




(KpI/ICTaJIJII/I‘-ICCKI/IX) TCII. BzauMocBs3b MCKIAY
CBOMCTBaMU BCIICCTB B Pa3HbIX arperaTHbIX

COCTOSHUAX U UX aTOMHO-MOJICKYJIIPHBIM CTPOCHHUEM

2.5 Oco0eHHOCTH arperaTHBIX COCTOSTHHH BOJIBI
[IpakTuueckue pabOTHI:
##HPar###Onenka quaMeTpa aToMa METOJIOM PSIOB (C
ucrnonb30BaHueM ¢ororpaduit).

2.6 #HHPar###0neITel 10 HAOMIONEHUIO  TEILUIOBOIO

paclIMpeHus ra3os.
#HHPar##H#OnbITel 0 OOHApPYXKEHHMIO JEHCTBHUS CHII

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBVDKEHUWE U B3AUMOJIEMCTBUE TEJI

31 Mexanuyeckoe JBH)KCHUE. PaBHOMEepHOE u
' HEPaBHOMEPHOE JIBH)KEHUE
#H#Par###Ckopocte.  CpenmHsass ~ CKOpPOCTh  TIpH
3.2 HEpPaBHOMEPHOM JBIKeHUU. Pacuér mytu u BpemeHU
JIBUKCHHUSI
SBnenne nHepuuu. 3akoH UHEpUU. B3aumopeiicteue
3.3 TEJ KaK MPUYMHA U3MEHEHHS] CKOPOCTHU JBUKCHHS TEJl.
Macca kak Mmepa UHEPTHOCTH Tella
34 #HHHPar### inotHocTs BemecTBa. CBA3b IUIOTHOCTU C
' KOJIMYE€CTBOM MOJIEKYJI B €IMHHIIE 00bEMA BEIIECTBA
3.5 Cwuta KaKk XapaKkTepruCTUKa B3aMMOICHCTBUS TEI
35 Cuna ympyroctu u 3akoH ['yka. VM3Mepenue Cuibl ¢
' MIOMOIIbIO IMHAMOMETpa
37 H#HH##Par#H###Bnenue tarorenus u cuia Tsbkectu. Cuia
' TSKECTH Ha ApYyrux IaHerax. Bec tema. HeBecomocTh
38 Cuna tpenus. TpeHue CKOIBXKEHUS U TPEHHUE IOKOS.
' Tpenue B IpUpoOAe U TEXHUKE
3.9 #HPar##H#Cnoxenne cuil, HaNpPaBICHHBIX IO OIHOM
' npsiMoii. PaBHoaeNCTBYOIIAs CUIT
[IpakTuueckue pabOTHI:
3.10 OmnpeneneHre CKOPOCTH PABHOMEPHOTO JIBHXKCHHS

(wapuka B OKUAKOCTH, MOJAETH 3JIEKTPUUECKOrO




aBToMOOMIIE M Tak pganee). OmpeneneHue cpenHen
CKOPOCTH CKOIIb)KEHUs Opycka WM IIapuKa [0
HaKJIOHHON TuiockocTH. OrmpeneneHue IUIOTHOCTU
TBEpAoro  tema.  OmbITH,  JAEMOHCTpPUPYIOILIKE
3aBUCHMOCTH pacTsoKeHus (aedopmaliiu) npy>KUHbI OT
NPUIOKEHHON Cuibl. OmNbITHI, JAEMOHCTPUPYIOIINE
3aBUCHUMOCTD CHUJIBI TPCHUA CKOJIBXKCHUA OT BECa TCJI1a U

XapaKTepa COIMPHUKACAIOIUXCA HOBerHOCTeﬁ

dusnueckue SIBIICHUS B IMpUpoAC: NPpUMEPLI IBUXKCHUS C

3.11 Pa3IMYHBIMUA CKOPOCTSIMU B )KUBOHM U HEXKUBOH MPUPOJIE,
JICUCTBUE CHITBI TPEHUSI B IIPUPOJIC ¥ TEXHUKE
3.12 TexHuyeckue ycTpoicTBa: ITMHaAMOMETP, MOAMIUITHUKH

JIABJIEHME TBEPJIbIX TEJI, )KUJKOCTEN U T'A30B

HaBnenue tBEpAoro tena. CrnocoObl yMEHbBIIEHUS U

1 YBEIIWYCHHUS TaBJICHUS
40 JlaBnenue ra3a. 3aBHUCHUMOCTb [aBJCHHsS Tra3a oOT
' 00bEMa, TeMIepaTypsl
43 [lepenaua naBieHus TBEPABIMU TEJIAMU, KUIKOCTSIMU U
' razamiu. 3akoH [lackans. [TneBMaTHUeCKHEe MaITHBI
3aBUCHUMOCTb JIaBJIGHUS JKUAKOCTH OT TJIyOHHBI
4.4 I'mapocrarnueckuit rapajiokc. CooOrmaronuecs
cocyzbl. ['uapaBirueckne MexaHU3MBI
AtMmochepa 3emnum u  arMochepHOE JaBJICHUE.
[IpuunHbl  CyIIECTBOBaHUS BO3AYIIHOH 0O0OJIOYKU
4.5 3emiu. Omneit Toppuuesmm. 3aBUCUMOCTh
aTMoc(epHOro JaBJEHHS OT BBICOTHI HaJl YPOBHEM
Mopsi
A6 Nsmepenune armoceprnoro nasieHus. [IpuOopsl mist
' H3MepeHus aTMOCHEPHOro JAaBJICHUS
JleficTBHE JKMIKOCTUM M Tra3a Ha IOIPYKEHHOE B HUX
4.7 Teno. BrlTankuBaromas (apxuMmenoBa) cuiia. 3aKOH
Apxumena
4.8 IlnaBanue ten. Bo3gyxonnaBanue
4.9 [IpakTuyeckue paboTHI:




HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJE OT
o0béMa TOrPY)KEHHOH B IKHMIKOCTh YacTH Tea.
OrnpezienieHre BBITAIKUBAIOIIECH CHIIBI, JIEHCTBYIOIIEH
Ha TeJIo, TMOrpyKEHHOE B KUAKOCThb. [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUJIbI, IEHCTBYIOLIEU
Ha TEJIO B KHUIKOCTH, OT Macchl Tena. OIBITHI,
JEMOHCTPUPYIOIINE 3aBUCHUMOCTh  BBITAJIKUBAIOLIEH
CHWJIBI, ICUCTBYIONICH Ha TEJO B KUIKOCTH, OT 00BEMaA
MOIPYKEHHOU B KUJKOCTb YaCTH Teja U OT IUNIOTHOCTH
kunkoctd.  KoHcTpyupoBaHue — apeoMeTrpa  HIIH
KOHCTPYMPOBAHUE JIOJKM W  ompeAesneHue e

TPY30IOAbEMHOCTH

duznueckue SABJICHUA B npupoae: BIIUSHHUC

4.10 aTMoc(epHOr0 J1aBJIeHUSI Ha JKUBOM  OpraHu3M,
TJIaBaHUE PBIO
TexHuyeckre yCTpoOHCTBA: COOOIIAIONIUECST COCYbI,
411 YCTPOICTBO BOAONPOBOJA, THUAPABIMYECKHI Ipecc,

MaHOMeTp, OapoMeTp, BBICOTOMED, MOPILIHEBOM Hacoc,

apeomerp

PABOTA, MOIIHOCTDL, OHEPI'MA

5.1 Mexanunyeckas pabora
5.2 Mexann4deckas MOIIHOCTh
5 3 [IpocThie MexaHW3MBI: pbIYar, OJIOK, HAKJIOHHAS
' MJI0CKOCTh. [IpaBuio paBHOBecHs phlyara
5.4 [IpuMeHeHue npaBuia paBHOBECHS phluara K 0JI0KY
«3omoroe  mpaBwio»  MexaHuku. Koadouuument
55 IOJIE3HOTO JIEWCTBUS MEXAHU3MOB. [Tpoctrie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [ToTenmanpHas SHEPTUH TeJla, TIOTHATOTO Hal 3eMIIEn
o.7 Kunernyeckas sneprus
£ g [Tonnas mMexanudeckasi SHeprus. 3aKOH U3MEHEHUS U
' COXpaHEHUS MEXaHUYECKOU dHEPTUU
5.9 [IpakTrueckue paboTHI:




##HPar##H#Onpenenenue pabOThl CWIBI TPEHHS TNPH
PaBHOMEPHOM JBM)KEHHUM Tejla 110 T'OPU3OHTAIBHOU
noBepxHocTu. MccnenoBaHue ycCloBUM paBHOBECUS
pbryara. Msamepenue KIIJ[ HakIOHHOW MJIOCKOCTH.

I/I3yquHe 3aKOHa COXpAaHCHUA MEXaHHYeCKOH OHCPIrun

Odusnyeckue SBIECHUS B MPUPOAE: pblYyaru B Tele

5.10
YyeJoBeKa
TexHuueckue yCTpPOMCTBA: pblyar, MOABUKHBIA H
511 HETO/IBY)KHBIN OJIOKH, HAKJIIOHHAS TJIOCKOCTh, MPOCTHIC
MEXaHHU3MBI B OBITY
8 KUIIACC
Kon Kon
IIpoBepsiemMble 3JIEMEHTBHI COAEP KAHUSA
pasneJa 3JIeMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKCHUST MOJICKYJISIPHO-KHHETUICCKOM
6.1 TEOpUHU CTPOEHHUs BemecTBa. Macca ©  pa3Mepsl
. MoJiekyin.  OmbITBL, TMOATBEPKAAIONINE OCHOBHBIE
TTOJIOKEHUST MOJICKYJIIPHOKUHETHUECKON TEOPUH
Mopenu  TBEPHOro, JKUAKOIO M Ta3000pa3HOro
6.2 cocTosiHUH BemiecTBa. Kpucrammnueckue u amopgHbie
Tema
OObsicHEHNE CBOMCTB ra30B, KUAKOCTEH U TBEPIBIX TEI
6 6.3 Ha OCHOBE IMOJOKECHHH MOJIEKYISIPHOKMHETUYECKOM
TEOpUH
6.4 CmauvBaHue ¥ KallWJUISIPHBIC SIBJICHUS
6.5 TeroBoe pacmmpeHne u cxaTue
66 Temmeparypa. CBsi3b TemmepaTypbl CO CKOPOCTBHIO
. TEIIOBOT'O JIBMYKCHHS YaCTHIL
Bryrpennss SHEPIHS. CrocoOsl  U3MEHEHHUs
6.7 BHYTpEHHEH HSHEpruu: Telionepeaadya U COBEPIICHUE
paboThI




Bungwr TCIUIonepeaavn: TCIJIOIIPOBOAHOCTD,

o8 KOHBEKITUS, N3ITYICHUE
KomnuectBo  TenmnoTel.  YaenbHas  TEIUIOEMKOCTb
6.9
BEIECTBA
TemnmooOMeH u TemioBoe paBHOBECHE. YpaBHEHHE
6.10
TETIOBOro OanaHca
611 [InaBneHne ¥  OTBEpAEBAaHUE  KPUCTALTUYECKHUX
' BEIIECTB. Y ielibHas TEIIOTa MJIaBICHUS
[TapooOpazoBanue u  KoHaeHcanusa. Vcmapenwue.
6.12 Kunenune. VYaenpHas Temnora mapooOpa3zoBaHUs.
' 3aBUCUMOCTh TEMIIEPATYpPbl KUIIEHUS OT aTMOC(EPHOro
JIaBJICHUS
6.13 BraxxnocTh BO3myXxa
6.14 DHeprus TOIUIUBA. Y IeJbHas TEIJI0Ta CrOpaHus
[Ipunnuner  padotel  TeruoBblx apurarenein  KITJI
6.15 TEIJIOBOro ABUraTess. TennoBble ABUTaTeNn U 3alluTa
OKpY’Karollen cpeibl
3aKkOH COXpaHEHUS ¢ TPEBpPAILCHUS DHEPruUd B
6.16
TEIJIOBBIX MPOLIECCaX
[IpakTuueckue pabOTHI:
#HHPar##H#OnbITel 0 OOHAPY)KEHUIO JEHCTBUS CHII
MOJIEKYJISIPHOTO MPUTSHKEHUS.
H#HHAPar###0nbITbl IO  BBIPAIIMBAHUIO KPUCTAJIJIOB
MOBAPEHHOM COJIM WJIH caxapa.
6.17 #H#H#Par###OnbITEI MO HAOMIOJNEHUIO  TEIJIOBOTO

paciIipeHus ra3oB, )KUJIKOCTeH U TBEPABIX TEJI.
#HPar###Onpenenenue naBneHus Bo3ayXxa B OajuioHe
HIIpuULa.

H#HHH#Par###OnbITEL, JTEMOHCTPUPYIOUINE 3aBUCHMOCTH
JABJICHUS BO3yXa OT €ro o0bEMa W HarpeBaHUs WU

OXJTAXXKJACHU .




##HPar###1 IpoBepka TUIIOTE3BI JIMHENHON
3aBUCUMOCTH  JUIMHBI ~ CTOJIOMKA  JKHIKOCTH B
TEPMOMETPUYECKOM TPyOKe OT TeMIepaTyphl.
#H##Par###Habmonenne  U3MEHEHUS]  BHYTPEHHEH
SHEPruu Tella B pe3yabTaTe Terionepeaadyn u padoThl
BHCIIIHUX CHJI.

#H##Par###lccnenopanue SBJICHUS TEIUIOOOMEHA IMPH
CMEIIVMBAaHUH XOJOIHOW U TOPSTYE BOJBI.
#HH##Par###OnpenencHue KOJIM4eCTBa TEMIOTEI,
MOJTYYEHHOTO BOJIOM TIPHU TEIJI0OOOMEHE C HAarpeThIM
METaJUTMYECKUM ITUITHHIPOM.

###Par#H#Onpenenenue  yAeIbHOW  TEIIOEMKOCTH
BCIIIECTBA.

#HH##Par####lccnenoBanue mpolecca UCIapeHus.
#HH##Par###OnpenencHue OTHOCUTEIBLHOW BIAXHOCTH
BO3/lyXa.

#H##Par####Onpenencaue yIIeTBEHON TEIUIOTHI

IIJIaBJICHUA JIbAA.

6.18

®dusnueckue SBICHHUS B TPUPOJC: IOBEPXHOCTHOE
HAaTsOKCHUC MW KAIlIWJUJIAPHBIC SABJICHUSA B IIPHUPOIL,
KPHUCTAJLTBI B IPUPOJIE, u3nyueHue ColHIla, 3aMep3aHue
BOJOEMOB, MOpPCKHE OpH3bl; 00pa3OBaHHE pPOCHI,

TymMaHa, HHECs, CHEI'a.

6.19

TexHuueckre yCTpPOWCTBA: KaNWLISAPBL, HPUMEPHI
HCIIOJIb30BAaHUS KPUCTAILIOB, KUAKOCTHBIN TEPMOMETD,
JaTYUK TEMIIepaTypbl, TEPMOC, CHCTEMA OTOIUICHUS
JIOMOB, THTPOMETPHI, MICUXPOMETP, MapoBas TypOWHA,

JIBUTATEIb BHYTPEHHETO CIrOPaHMUSL.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHU A

7.1 Dnektpuzarus Ten. [[Ba poaa 3JeKTpUUecKuX 3apsioB
BsaumoneiictBue 3apspkeHHbIX Ten. 3akoH Kysona
7.2 (3aBUCHMOCTb CHJIbI B3aMMOJICUCTBHS 3apsKEHHBIX Tel

OT BEJIMUMHBI 3apsAJI0B U PACCTOSHUS MEXTY TEJTaMH)




DneKTpUUYECcKoe moJie. Hanpsxénnocts

7.3 aJeKTpudeckoro moms. [lpuHnum — cymepno3unuu
ANEKTPUYECKHUX ToJiel (Ha KaueCTBEHHOM YPOBHE)
Hocurenu »snekTpuyeckux 3apsaoB. DIeMEHTAPHBIN
7.4 anexTpuueckuit 3apsan. Crpoenue aroma. [IpoBogHnku
U TUDJICKTPUKU
7.5 3aK0oH COXpaHEHUs AICKTPUIECKOTO 3apsiaa
26 DJIEKTPUYECKU  TOK.  YCIOBHUS ~ CYIIECTBOBAaHMS
' 3JIEKTPUYECKOr 0 TOKa. VICTOUHUKHM MOCTOSIHHOTO TOKA
HewcTBus 3JIEKTPUYECKOTO TOKa (TerutoBoe,
7.7 XMMHYECKOE, MArHUTHOE). OJEKTPUYECKUH TOK B
JKHAKOCTSIX U Ta3ax
- OnekTpuyeckass 1enb. Cuiia ToKa. DJIEKTPUUECKOE
' HaIpsHKEHUE
29 ConportuBienue MIPOBOJHUKA. VYnenpHoe
' CONPOTHUBJICHUE BEIIECTBA
7.10 3akon OMa a1 y4acTKa 1enu
[locnenoBarenpHOoe ¥ THApAIICIBHOE COCIUHEHUE
7.11
MIPOBOJIHUKOB
Pabora m MONIIHOCTH JJEKTPUYECKOTO TOKAa. 3aKOH
7.12
Jxoynsa — Jlenna
213 DNEKTPUUYECKUE MU U TOTPEOUTENN IIEKTPUICCKOU
' sHepruu B ObITy. KOopoTKoe 3aMbIkaHue
IlocTrossHEBIC MarauTel. B3anMomeiicTBHE ITOCTOSHHBIX
7.14
MarHuToB
MarautHoe moie. MarautHoe mojie 3eMIIM U €To
7.15
3HAYCHUE JJIA JKM3HU Ha 3eMIe
216 Oneir Opcrena. MarHuTHOE TOJE 3JIEKTPUYECKOIO
' ToKa. [I[ppuMeHeHre AIeKTPOMarHuTOB B TEXHUKE
217 JlelicTBME€ MArHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM.

S.HGKTPOI[BI/IFEITGHB IMOCTOSIHHOI'O TOKa. Iconk30BaHue




QJICKTPOABUT aTeleld B TEXHUYSCKUX YCTpOﬁCTBaX n Ha

TpaHCIIopTe
Onpitel  ®apanes.  SIBneHue  3IEKTPOMarHUTHOU
7.18
nHaykuuu. Ilpasumno Jlenna
DnexTporeHeparop. Crioco0b1 ITOJIy4YEHHUS
7.19 JNEKTPUYECKOW  DHEPrMHM.  ODJEKTPOCTAHLIMM  Ha
BO300HOBJISIEMbBIX UCTOYHUKAX SHEPIHH
[IpakTrueckue paboTHI:
OmnbITH 10 HAOIIOICHUIO SJIEKTPU3ALMH TeJT MHIYKIHEH
Y IIPU COTPUKOCHOBEHUU.
HccnenoBanue NEHCTBUS IJIEKTPUYECKOrO MO Ha
MIPOBOJAHUKH U TUAJIEKTPUKU.
Cb6opka u mpoBepka pabOThl 3JIEKTPUYECKON LIEeMU
ITIOCTOSIHHOT'O TOKA.
W3mepenue u peryinpoBaHue CUIbI TOKA.
N3mepenue u perynnpoBaHyue HapsHKEHUS.
HccnenoBanre 3aBUCHMOCTH CHJIBI TOKa, HAYLIETO
4yepe3 PpPEe3UCTOp, OT CONPOTUBIICHUS PE3UCTOpA H
HaIpPsDKEHUS HA PE3UCTOpE.
290 OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh

JIEKTPUUYECKOT'O0 COMPOTUBJIEHUS NMPOBOAHUKA OT €ro
JUTUHBI, TITOMIA I TTOMEPEYHOr0 CEUeHUs 1 MaTepHrara.
IIpoBepka mpaBUiIa CIIOKEHUS HANPSDKEHUM IIpu
MOCJICIOBATEIbHOM COEAMHEHUU JIByX PE3HCTOPOB.
IIpoBepka npaBuiia Ui CUIJIBI TOKA NPH HapaJljIeIbHOM
coeMHEHUH pe3uctopoB. OmnpezneneHue  pabOTHI
JIEKTPUUYECKOTO TOKA, MAYLIEr0 Yepe3 pe3UcCTop.
OmnpeneneHre MOLIHOCTH — 3JIEKTPUYECKOTO  TOKa,
BBIJIEIISIEM O Ha pesucrope. HccnenoBanue
3aBHCUMOCTH CHJIBI TOKA, UAYILET 0 Yepes3 JIAMIIOUYKY, OT
HanpsbkeHus Ha Heil. Onpenenenue KIIJ[ narpesaresns.
HccnenoBanue MarHuTHOI'O B3aUMOJICHCTBUS

IIOCTOAHHBIX MAarHuTOB. HSy‘IGHI/Ie MAaruTHOI'O IIOJIsL




MOCTOSHHBIX MArHUTOB TPU UX OOBEIUHEHUU U
pazaenenunu. MccnenoBanue AeMCTBUS AJIEKTPUIECKOrO
TOKa Ha MarHuTHYIO CTpEJIKY. OnbITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJTBI
B3aMMOECHCTBHS KaTYIIKK C TOKOM M MarHuTa OT CHJIbI
TOKa W HampaBlieHUs Toka B Karymke. W3yuenwue
JEMCTBHUSI MarHUTHOTO TOJS Ha MPOBOJHUK C TOKOM.
KoncrpynpoBanue u U3y4deHue paboThl
3JIEKTPOJIBUTATEIS. N3mepenue KITA
3JIEKTPOJIBUTATEIbHOM ~ yCTaHOBKU.  OmNBITBI 1O
HCCIIETOBAaHUIO SIBJICHUS 3JEKTPOMAarHUTHOU
WHJIYKIIUW: WCCJIECOBAHME W3MEHEHUW 3HAUYCHUS W

HaIrpaBJICHUA HHAYKIIHOHHOI'O TOKa

dusnyueckre SBICHHUS B TPHUPOAC: DICKTPUUECCKUE

SABJICHHUA B aTMOC(I)Cpe, QJICKTPUYCCTBO  JKUBBIX

7.21 OpPraHU3MOB, MarHUTHOE MOJIe 3eMJTH, Aperd MmoI0CcoB,
PO MArHUTHOT'O TOJIS [T ’KU3HU Ha 3eMJie, OISIpPHOe
CUSTHUE
TexHuyeckne ycTpoMCTBA: 3JIEKTPOCKON, AMIIEPMETP,
BOJILTMET], PEOCTaT, CYETUNK IIEKTPUUECKON IHEPTHUH,
799 AIEKTPOOCBETUTEIILHBIC MPUOOPHI, HArpeBaTeIbHBIC
' AJICKTPOITPUOOPHI (mpumepsI), AJICKTPUUECKHE
MIPEIOXPAHUTEIN, JIEKTPOMArHUT, SJICKTPOABUTATENb
MOCTOSTHHOT'O TOKA, T€HEPaTOp MOCTOSTHHOT'O TOKA
9 KJIACC
Kon Kon
[IpoBepsieMbIe AIEMEHTBI COICPIKAHHUS
paszzaena JJIeMEHTa
MEXAHUWUYECKUE SABJIEHUA
8 8.1 Mexannueckoe JBWXEHHE. MarepualibHas TOYKA.
' Cuctema orcuéra
8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUIKECHUS




8.3

PaBHOMepHoe HpHMOHHHeﬁHOe JABHKCHUC

###Par###HepaBHOMEpHOE MPSIMOJTMHEHHOE
8.4 nBuxkeHue. CpeiHsas U MTHOBEHHAsi CKOPOCTh Tejla MPU
HEPABHOMEPHOM JBUKCHHUH
Yckopenne.  PaBHOYCKOpEHHOE  MPSAMOJUHEIHOE
8.5 TBUKCHHE
8.6 #H#Par###CBo0onHoe magenne. OneITh [ annies
#H##Par###PaBHOMEpHOE JBMKEHUE TIO OKPYXHOCTH.
8.7 [Tepuon u wactora oOpamenus. JIuHeHas u yrioBas
ckopocTd. LleHTpocTpeMuTenbHOe YCKOPEHHE
8.8 [Tepsriii 3akoH HeroTona
8.9 Bropoii 3akon HetoTona
8.10 Tpernii 3akon HproToHa
8.11 HiHHPart#t#H## [puHIMI CyITepIIO3UITNH CHIT
8.12 Cuna ynpyrocrtu. 3akoH ['yka
###Par#H#Cuna TpeHus: culia TPEHHs CKOJIbKEHUS,
8.13 CHUJIa TPEHHUS TTOKOSI, APYTHUEe BUBI TPCHUS
#H##Par###Cuna TSDKECTH HW  3aKOH  BCEMHPHOTO
514 TATOTEHUS. Y CKOpEHUE CBOOOAHOTO MaJIeHUs
JBwxenue tmmaHer Bokpyr Comnuna.  Ilepas
815 KOCMHYecKasi ckopocTh. HeBecoMocTh 1 meperpys3ku
PaBHOBecue MaTepuanbHOW TOYKH. AOCOITIOTHO
8.16 TBEPJIOE TEIO
#H##Par###PaBHoBecue TBEPAOTo TeNa ¢ 3aKPETUIEHHON
817 ocbl0 BpamieHus. MomeHT cuisl. LleHTp TsxecTn
8.18 Nmnynsc tena. M3menenue umnyinbsca. MIMITynsc cuitsl
8.19 3aKOH COXpaHEHUsI UMITYJIbCA
8.20 H#HHH#Par###PeakTUBHOE IBUIKEHUE
8.21 Mexanndeckas paboTa ¥ MOITHOCTh
8.9 PabGora cun Tskectu, ympyroctd, TpeHus. CBs3b
' SHEPTUU U PabOTHI
8.3 [ToreHumanbHass SHEpPrus Tena, TMOAHITOrO Haj

MOBEPXHOCTHIO 3eMJIN




8.24

[ToreHumanbHas YHEPTUs CKATON MPYKUHBI

8.25

###Par###Kunernueckass  sHeprus. Teopema o

KUHETUYECKOM OHCPI'un

8.26

#H##Par###3akoH coxpaHeHUs MEXaHUYECKON YHEPTUN

8.27

[TpakTrueckue pabOThI:

Ornpesenenue cpeiHel CKOPOCTU CKOJIBKEHUST Opycka
WIK JBUXKEHUS IIapuKa IO HAKJIOHHOM MJIOCKOCTH.
Ormpenenenue yCKOpEHus TeNa Mpu PaBHOYCKOPEHHOM
IBIDKEHHUH 10 HAKJIOHHOU IIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH ITYTH OT BPEMEHU IIPH
PaBHOYCKOPEHHOM  JBMXKEHMH  0€3  HadalbHOM
CKOpPOCTH.

[IpoBepka THUIOTE3BI: €CIIM TPU PABHOYCKOPEHHOM
JIBYKCHUH 0€3 HadalbHOW CKOPOCTH MYTH OTHOCSTCS
KaK psJ HEYETHBIX YHCETI, TO COOTBETCTBYIOIIHE
MPOMEKYTKHA BPEMEHH OMHAKOBBI.

UccnenoBanue 3aBUCHMOCTH CHTBI TPEHUS
CKOJIBKEHUSI OT CHJIBI HOPMAJIbHOTO JIABJICHHSI.
Omnpenenenne kKod(duImeHTa TPEHUS CKOJIBKCHUS.
Ompenenenue KECTKOCTU MPYKUHBL OrmpeneneHue
paboThl CHUJIBI TPEHUS MPH PABHOMEPHOM JIBHXKEHUU
TeNa MO0 FOPU30HTAIILHONW MOoBepXHOCTH. Onpesenenne
paboTBl CHUJIBI YNPYrOCTH MpH MOIBbEME TIpy3a C
UCIIOJIb30BaHMEM  HEMOABM)XKHOTO ¥ MOJBUYKHOTO

0JIOKOB

8.28

dusnyeckue SIBICHUA B MMpUupoaAc: MpUINBLI 1 OTJIMBBI,
JABMKCHUC INJIIAHET Conneunon CHUCTCMBbI, PCAKTUBHOC

JABWIKCHUC KUBBIX OPraHU3MOB

8.29

Texnuueckue YCTpOﬁCTBaI CIIMAOMETP, HAATYHUKU

MIOJIO’KEHUS, PACCTOSIHUSI U YCKOPEHUS, PAKEThI

MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI

9.1

Komnebarenbuoe JIBMOKEHUE. OCHOBHBIE
XapaKTEePUCTHKKA  KOJIeOaHW: TIEPHOJ, YacToTa,

aMIUIMTyaa




9.2

MaremMaTuyeckuii M IPYXKUHHBIM ~ MAasATHUKH.
[IpeBpamienrie  »HepruM  NOpuU  KoieOaTeTbHOM

JBUXXCHUHN

9.3

3aryxaromue Konebanus. BoiHykIeHHBIE KOleOaHuUs.

Pe3onanc

9.4

Mexannueckue BoOaHBL. (CBOHCTBA MEXaHUYECKUX
BOJMH. [IponmonbHble M monepedHble BOJHBL. JlnuHa
BOJIHBI W CKOPOCTb €€  PAacIpOCTpaHCHHUS.
MexaHn4yecKkue BOIHBI B TBEPIOM TEJE, CEHCMUYECKUE

BOJIHBI

9.5

3Byk. [ poMKOCTb 1 BbICOTa 3ByKa. OTpaKeHHUE 3ByKa

9.6

WHubpa3ByK U yIbTpa3ByK

9.7

[TpakTudeckue paboTHI:

Onpenenenne 4YacToTbl W Tepuoja KoieOaHui
MATCMATHUYCCKOTI O MasATHHUKA.

OmnpeneneHne 4YacTOTBI M IEepUoAa  KoJeOaHUU
IPYXKHHHOT'O MasiTHUKA

HccnenoBanrne 3aBUCUMOCTH TIepUOAa KoJIeOaHMIA
MNOABCHICHHOI0O K HUTU TIpy3a OT [JIMHBI HHUTH.
HccnenoBanne 3aBUCMMOCTH TIepHoOJa KoJeOaHUM
NPYKHHHOTO MasiTHUKa OT Macchl rpysa. [IpoBepka
HE3aBHUCHUMOCTH nepuoga  KoyneOaHUi rpy3a,
MOABCHICHHOI'0 K HUTHU, OT MACChl I'py3a U JKECTKOCTHU
npyKuHbl.  VI3MepeHue  yCKOpeHHus CBOOOIHOTO

naaCHUuA

9.8

@duszuyeckue SBJICHUS B MIPUPOJIE: BOCIPUITHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSACEHUE, CEHCMUYECKHE BOJHBI,

HyHaMH, 5X0

9.9

Texuanueckue YCTpOﬁCTBaZ 3XO0JIOT, HCIIOJIB30BAHUC

yIABTPa3ByKa B ObITY U TEXHUKE

10

SJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

10.1

DNEeKTPOMarHUTHOE M0JIe. DJIEKTPOMAarHuTHBIE BOJIHBI.

CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH

10.2

[IIxaya 371€KTPOMarHUTHBIX BOJIH




10.3

3HeKTp0MaFHI/ITHaﬂ npupoga CBETaA. CKOpOCTL CBCTa.

BonHOBBIE CBOMICTBA CBETA

10.4

[TpakTuueckue pabOTHI:
N3ydyeHne CBOWCTB JJIEKTPOMATHUTHBIX BOJH C

MTOMOIIIBEO MOOMIJIBHOTO Telie)OHa

10.5

dusnueckre sBIEHUS B TNpUpOne: OMOIOrHYEcKoe
NeiicTBUE  BHUOUMOTO,  yJAbTPAapHOIETOBOIO  H

PEHTT€HOBCKOT'0 U3JIy4eHUN

10.6

Texauueckue YCTPOWCTBA: UCIIOJIb30BaHUE

SJICKTPOMArHuMTHBIX BOJIH IJIA COTOBOM CBSI3U

11

CBETOBbBIE ABJIEHUA

111

.Hy‘ICBaH MOACJBb CBCTA. Hcrounuku cBeTa

11.2

IIpssMonnHEHOE pacIpOCTPaHEHUE CBETA

11.3

Otpaxenne cBera. Ilmockoe 3epkamo. 3akoH

OTpa’XCHUs CBCTA

114

HpeJIOMJ'IeHI/Ie cBeTa. 3aKoH MMPpCIOMJICHUA CBCTA.

[TorHOE BHYTpEHHEE OTPAKCHUE CBETA

115

JIunza. Xop ydeil B 1MH3e

11.6

Onrtuueckast cucteMa QortoarnmapaTa, MUKPOCKONa 1

TCJIIECKOIIa

11.7

I'ma3 kak onTuueckas cucrema. binzopykocTsh u

JaJIbHO30PKOCTb

11.8

Paznoxxenue 6emoro cBera B cekTp. OnbiTel Hpl0TOHA.

CroxeHue CneKTpalibHBIX 1IBETOB. Jlucnepcus cBera

11.9

[TpakTnyeckue paboOTHI:

#H##Par###lccnenoBanue 3aBUCUMOCTH yriia
OTPaXKEHMsI CBETOBOTO JIyya OT yrja NaJeHusl.
HH#Par###113yuenue XapakTepUCTUK HM300paxKeHUs
IpeaMeTa B INIOCKOM 3epKalle.
#H##Par###lccnenoBanue 3aBUCUMOCTH yriia
IPEJIOMIIEHUS] CBETOBOIO Jiyya OT yIja IaJeHUs Ha
IpaHUIIEe «BO3YX — CTEKIION.

###Par### lonyuenne n300paXeHUH C  TMMOMOIIBIO

coOuparome TUH3bI.




###Par#t#Onpenenenne (OKYCHOrO pacCTOSHUS U
OIITUYECKOM CHIIBI COOMPAOIIEH JTMH3BI.
H#HAHPar#H#0nbITEL 10 pa3ioKeHUI0 Oeroro cBera B
CIIEKTP.

HHHPar###ONbITHl 10 BOCHIPUATHUIO 1IBETA MPEAMETOB

IpU UX HAOJIIOAEHUH Yepe3 [IBETOBbIE (DMIIbTPHI

dusnyeckue IBICHUA B NpUupoac: 3aTMCHUA COJ'IHI_[a u

11.10 JlyHBI, IIBETa TEM, ONTHUYECKHE SIBICHUS B aTMochepe
(uBet HeOa, pedpakims, pagayra, MUPaxK)
1111 TexHuueckue  yCTPOMCTBA:  OYKHU,  IEPUCKOI,
' ¢doToanmnapaT, ONTUYECKHE CBETOBO/IBI
KBAHTOBBGIE SABJIEHUA
191 Oneitel Pesepdopna u mmanerapHas MoOJelb aToMa.
' Mopens aToma bopa
192 Hcnyckanue u moriomieHue cBeta aromMmoM. KBaHTBHI.
' JIuneityaTpie CIEKTPHI
12.3 PagnoaktuBHOCTE. Anb(ha, 6eTa- U raMmMa-u3ydeHHs
124 Crpoenne aroMHoro sapa. HykinonHas wmonenb
' aTOMHOr O sapa. M3oromns!
195 PanuoaktuBHbie nipeBpamienus. [lepuoa nonypacnana
' ATOMHBIX SIZIEp
126 SnepHbie peakiyy. 3aKOHBI COXPAHEHUS 3apsSI0BOTrO U
12 ' MaccOBOI'0 YHCET
OHeprus CBs3M aTOMHBIX sigep. CBsA3b Macchl U
12.7
SHEPTUU
12.8 Peakuuu cuHTe3a M geneHus saep. M cToyHuKM
' sHepruu ConHna U 3BE3]T
12.9 Anepnass sHepretuka. JledcTBUE paaMOAKTUBHBIX
' U3ITY4EHHUI Ha KUBbIE OPTaHU3MBI
[TpakTrueckue paboThI:
HabmroieHue CIJIONIHBIX U JIMHEWYaThIX CIIEKTPOB
12.10 U3ITy4EHUS.

HccnenoBanue TPEKOB: U3MEPEHUE IHEPTUU YACTHUIIBI

10 TOPMO3HOMY TyTH (110 poTorpadusim).




W3mepenue painoakTuBHOro (hoHa

dusznyeckne SBICHHUS B NPUPOJE: E€CTECTBECHHBIN

pazroaKTUBHBIN ¢oH, KOCMUYECKHE JIy4H,
12.11 PaaMOAaKTUBHOE H3JIy4€HUE IPUPOJHBIX MUHEPAJIOB,
JICHCTBHE PATMOAKTUBHBIX M3IYy4CHUH HA OpPraHU3M
YeJI0BeKa
1212 Texauueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIUBUIyJIbHBIN JO03UMETP, Kamepa Buibcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OFPA30OBAHUS

Kon
MPOBEPSIEMOT0
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHNUSA K NMPEIMETHBIM pe3yJabTaTaM
0a30BOr0 YPOBHS 0CBOEHHSI OCHOBHOM 00pa3oBaTebHOI
NMPOrpaMMbl OCHOBHOI0 0011ero oopasosanust Ha ocHoBe PI'OC

[lonumanne pomu (U3MKHM B  HAydyHOW KApTHHE  MHpa;
c(OpMHUPOBAHHOCTh 0a30BbIX INPEJCTABICHUNH O 3aKOHOMEPHOMH
CBSI3M U [TI03HABAEMOCTH SIBJICHU NPUPOABI, O POJIA SKCIIEPUMEHTA B
¢usuke, o cucremoobOpasyromei poau (GUIUKK B Pa3BUTHU
€CTECTBEHHbIX HayK, TEXHUKM UM TEXHOJOIMH, 00 3BOJIIOLMU
(GU3UYECKUX 3HAHUW W WX POJIM B IIEJIOCTHON €CTECTBEHHOHAYYHOMN
KapTUHE MHpa, O BKIAJ€ POCCUHCKHUX M 3apyOEKHBIX YUEHBIX-
($U3UKOB B pa3BUTHE HAYKU, OOBSICHEHHE MPOLIECCOB OKPY>KAIOLIETO

MHpa, pa3BUTHC TEXHUKU U TEXHOIOT I

3HaHMA O BUAAX MaTepuH (BEIIECTBO W MOJE), O JBWKEHHH Kak
croco0e CyIIeCTBOBaHHMS MaTepuH, 00 aTOMHO-MOJEKYJISIPHON
TEOpUM CTPOEHHUS BEIIECTBA, O (PU3NUECKOW CYIIHOCTH SIBJICHHI
npuponasl  (MEXaHMYECKHUX, TEIUIOBBIX, OSJEKTPOMAarHUTHBIX U
KBAaHTOBBIX); YMEHHUE pa3iHyarh SBICHHS II10 OINUCAHUIO HX
XAapPaKTCPHBIX CBOMCTB W Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIIHX
JaHHOE (U3MUYECKOE SIBIICHHE; YMCHUE DPACIO3HABATH IMPOSIBICHUE
U3y4EHHBIX (PU3MYECKUX SIBICHUN B OKPYXXAIOLIEM MHUPE, BBIICIS

WX CYILIECTBEHHBIE CBOMCTBA (IPU3HAKK)

BJ'IaI[eHI/Ie OCHOBaMH TIOHATHHHOI'O amnrmapara U CHMBOJIUYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I " UCIIOJIB30BAHUC UX JIS PCHICHUA y‘IC6HLIX 3aJa4d,
YMCHHUC XapaKTCPpHU30BATb CBOMCTBaA TCI, (I)I/I3I/I‘ICCKI/IC SABJICHUSA H

MIPOIIECCHI, UCTIONB3YS (PYHIaMEHTATBHBIC U IMITUPUICCKIE 3aKOHBI

YMeHue onMchIBaTh M3y4YCHHBIE CBOIMCTBa Tel U (hU3HYECKHE

SABJICHUSA, UCIIOJIB3Ys (1)I/I3I/I‘-I€CKI/IC BCIIMYHHBI

Brnanenne ocHOBaMHM METOJOB HAaydyHOr'O0 TIO3HAaHUS C YUYETOM
co0uoIeHNs TpaBUiI 0€30MacHOro TpyAa: HabIroAeHNnEe (PU3UUIECKUX

SIBJICHUHN:




YMEHHE CaMOCTOSITEIILHO COOMPATh IKCIIEPUMEHTAIIbHYIO YCTaHOBKY
U3 JaHHOT'0 Habopa 000PYAOBAaHUS 110 UHCTPYKIIUHU, ONUCHIBATH XOJ]
OIIBITA U 3aMHUCHIBATH €0 PE3YJIbTaThl, (POPMYIHPOBATH BBHIBOJIBI,
NPOBEICHHE TMPSAMBIX M KOCBEHHBIX W3MEPEHHH (PH3HUECKIX
BCIMYMH: YMEHHE IUIAHUPOBATh WM3MEPEHHS, CaMOCTOSTEIbHO
coOMpaTh JKCIEPUMEHTAIBHYI0 YCTAHOBKY TI0 HWHCTPYKIIHH,
BBIYHCIIATh 3HAYCHUE BEIMYMHBI W aHAIU3UPOBATH IMOJYYCHHBIC
pe3ynbTaThl ¢ YY€TOM 3aJaHHOM MOTPEUTHOCTH PEe3yJIbTaTOB
U3MEPEHUN;

NPOBEJCHUE HECIIOKHBIX OKCIICPHUMEHTAIBHBIX HUCCIICIOBaHUM;
CaMOCTOSITENIHO COOMpaTh OSKCHCPUMEHTAIbHYIO YCTAaHOBKY H
NPOBOJUTH  WCCIECNOBAHWE TI0 HWHCTPYKIMH, TPEACTABIATH
MOJTYYCHHBIC 3aBUCUMOCTH (PM3UYCCKUX BEIHYUH B BHUJIC TaOJUI U
rpadMKOB, YYUTHIBATh IOTPEIIHOCTH, JEJaTh BBIBOJABI IO

pe3yibTaTaM MCCIeA0BaHUS

[Tonnmanue  XapakTepHBIX  CBOMCTB  (DM3MUECKUX  Mojeneit
(MaTtepuanbHas TOYKa, aOCOIIOTHO TBEPOE TEJIO, MO/ CTPOCHUS
rasoB, KUIKOCTEM W TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO Si7ipa) ¥ yMEHHE MPUMEHSTh HX JUIs

00bsCHEHUS (PU3HMUECKUX MTPOLIECCOB

VYMeHne o0bACHATh (U3NYECKUEe IPOLIECChl U CBOMCTBA TEJ, B TOM
YuClI€ U B KOHTEKCTE CHUTYallMd IPaKTUKO-OPUEHTUPOBAHHOI'O
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUYUHHO-CIICICTBEHHBIE CBSA3H
U CTPOUTh OOBSCHEHHWE C ONOPOH Ha M3yYEHHbIE CBOWMCTBA
¢Gu3nyeckux sABIEHUM, (U3NYECKHE 3aKOHbBI, 3aKOHOMEPHOCTH U

MOJIEITH

YMeHnne pemath pacu€THble 3amayu (Ha 6aze 2 — 3 ypaBHEHHN),
UCTIONIB3Ysl 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINE (PU3UUCCKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCBIBATHL KPATKOC YCJIOBUC 3alavu,
BBISIBIISITh HEJIOCTAIOIINE JTAaHHBIC, BEIOMPATh 3aKOHBI M (POPMYIIBI,
HEOOXOIMMBIE JIJIS €€ pelICHHs, UCTIOIb30BaTh CIIPABOYHBIC JaHHEIC,
NPOBOJUTH PACYEThl U OIEHHUBATH PEATUCTUYHOCTH TOJY4ECHHOTO
3Ha4YeHUs (PU3UUECKON BETMUMHBI; YMEHUE ONPEACIISATh Pa3MEPHOCTh

(¢u3nYeCKOi BETMYHUHBI, IOTYYEHHOH NpU PELIEHUH 331a4U




YMeHHE XapaKTepu30BaTb IPUHLMIIBI JEUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4HCJE OBITOBBIX NMPHUOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTMYECKHX IIPOLIECCOB 10 UX ONUCAHUIO, HCIIONb3Ys 3HAHUS O
CBOMCTBaX (U3MYECKUX SBICHUH U HeoO0Xonumble (GU3NYECKUe

3aKOHOMCPHOCTHU

10

VYMenue wuCHONb30BaTh 3HAHUSA O (PU3WYECKUX SIBICHHAX B
NOBCETHEBHOW JKM3HM JUIS OOecredyeHus: Oe30MacHOCTH IIpH
oOpamieHun ¢ OBITOBBIMH  NpHOOpaMM ¥ TEXHUYECKUMHU
YCTPOHCTBAMH, COXPAHEHHUS 3lI0pOBbsI W COOJIOJACHUS HOPM
9KOJIOTMYECKOr0 TOBEICHHUS B OKpPYKAIOUICH Cpeie; MOHWMaHHE
HEoOXOMMOCTH TPUMEHEHHS NOCTIKEHUH (PU3MKK U TEXHOJOTUH

AJIg palflMOHAJIBHOI'O TPpHUPOAOITIOJIb30BAHUSA

11

OneIT moMCKa, TpeoOpa3oBaHUs M TMPEACTaBICHUS HHQPOPMALUU
(bu3MYECKOro copepkaHus C HMCMOJIb30BaHHEM HH(OPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHI; YMEHUE OLIEHUBATH JOCTOBEPHOCTH
MOJIy4YeHHOW WHQOpMAIllMd Ha OCHOBE HWMEIOIIMXCA 3HAHUN U
JIOTIOJTHUTENBHBIX ~ MCTOYHUKOB; YMEHHME HCIIOJIb30BaTh IIPHU
BBHITIOJTHEHUH Y4eOHBIX 3aJaHUI Hay4YHO-TIONMYISPHYIO JTUTEpaTypy
(U3HYECKOT0 CONIEepKaHNs, CIIPABOYHBIC MAaTEPUANIBI, PECYPCHI CETH
WHreprer; BiameHue 0a30BBIMH HaBBIKAMHU MpeoOpa3oBaHUs
uH(pOpMaMU M3 OJHOM 3HAKOBOW CHCTEMBI B JIPYI'yl0; YMEHHE
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOILEHUS HaA

OCHOBE MH(OPMAITUHU 13 HECKOIbKUX UCTOYHHUKOB




INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbIX HA OI'D
11O PU3UKE

Kona IIpoBepsieMblii 3JIeMeHT cO/Iep:KaHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexanuueckoe JABWXKeHHE. MarepuanbHas Touka. Cucrema orcuéra.
' OTHOCHUTENBHOCTD JABHXKEHHS
PaBHOMepHOE 1 HepaBHOMepHOe JBMxeHue. CpenHssa ckopocTs. Popmyna Juis
1.2 BBIYKMCIICHUS CpelHel ckopocTH: V = S/t
PaBHOMEpHOE NpsAMOIMHEHHOE IBUKEHNE. 3aBUCUMOCTh KOOPIMHATHI Tella OT
BpPEMEHH B CIIy4ae PaBHOMEPHOI'O MPSMOIUHEHHOr0 IBUKECHUS:
13 x(1)=x,+vt
I'padukn 3aBHCHMOCTH OT BpPEMEHH Ul TPOEKIUU CKOPOCTH, TPOSKIHH
NepeMeleH s, MyTH, KOOPAMHATBl MpPHU PaBHOMEPHOM MPSMOIMHEHHOM
JIBHKCHUHT
3aBUCUMOCTh KOOPJHMHATHI Te€Jla OT BPEMEHU B CIydae PaBHOYCKOPEHHOI'O
MPSIMOJTMHEHHOTO JIBM)KEHUSI:
2
Sf) =V, # i+ a2y *;
2
@opmynbl s TPOCKIUHU TMEPEMEIIECHHs], MPOSKIMH CKOPOCTH U IMPOCKIUU
YCKOPEHUS IIPU paBHOYCKOPEHHOM IMPSIMOJIMHEHHOM JBHKECHHH:
2
1.4 .sx(a‘)=vﬁx-r+ax-3.
U_\'('f) =Upx T4, I,
a,(t)=canst,
Ulr: - L’}1:1': =2HISI
I'padukn 3aBHCHMOCTH OT BPEMEHM ISl TMPOEKIUH YCKOPEHHs, MPOSKIUH
CKOPOCTH, TIPOSKIMH TEPEMELICHUS, KOOPAWHATHI TIPH PaBHOYCKOPEHHOM
NPSMOJIMHEHHOM JIBUKCHUH
CBoOoanoe magenue. @opMyIibl, OMMCHIBAIOIINE CBOOOAHOE MAJCHUE Tea 110
1.5 BEPTUKAIM (JBM)KEHHE Tejla BHU3 WJIM BBEPX OTHOCUTEIIBHO IOBEPXHOCTH
3emin). ['paduku 3aBUCUMOCTH OT BpPEMEHM JUISI TPOCKIMH YCKOpPEHHS,




MNPOCKIUU CKOPOCTH U KOOpPAWHATHI IIPpH CBO60)1HOM nmaacHuu TCjaa II0

BEPTUKAIH

CkopocTh PaBHOMEPHOI'O JBM)KEHHS Tella IO OKpYXHOCTH. Hampasienue
CKOpPOCTH.

®opmyna s BBIUUCICHUS CKOPOCTH 4YEpE3 PaguyC OKPYXKHOCTH M MEPUOJ

oOparieHus:
2mR
L=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBieHue I€HTPOCTPEMHUTEIBLHOTO

1.6 yckopenus. @opmyria Uist BBIYUCIEHUS YCKOPEHUS:
2
a. - L
" R
®opmyiia, cBSI3bIBAIOLIAS IEPUOJT U YACTOTY OOpaIlleHus:
v = L
T
Macca. IInorHocTs Benjectsa. @opMyina sl BBIYUCICHUS IIJIOTHOCTH
_m
1.7 V
1.8 Cuna — BekTtopHas ¢pusnueckas BenrnurnHa. CloxeHue cui
1.9 SBnenue nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HerotoHa:
F=m-d
1.10
ConamnpaBjeHHOCTh BEKTOPa YCKOPEHUS TeJla ¥ BEKTOPA CHJIBI, IeHCTBYIONIEH
Ha TeJo
Bzaumoneiictue tein. Tperuii 3akoH HeroToHa:
1.11 F. P _‘F.I.—2~2
112 Tpenne nokos u TpeHue cKoapxkeHus1. Popmyna Juisi BBIMUCICHHS MOIYJIS CUJIbI

TPCHUA CKOJIbKCHUA:




Frpzp-;"-f

1.13

Hedopmarus Tena. Ympyrue u Heymnpyrue Jaegopmanuu. 3aKOH YIPYroi
nedopmaruu (3axoH ['yka):

F=Ik-Al

1.14

BcemupHoe Tarorenue. 3aKOH BCEMUPHOTO TATOTCHUS:

My -1H4
F=G.—-L1 2
R
Cuuta TshkecTH. Y CKOpeHHE CBOOOTHOTO MaICHUS.
®opMmyna Al BEIYUCICHHS CHIIBI TSHKECTH BOMU3M MOBEpXHOCTH 3emun: F =
mg.
JIBmxenue mianet Bokpyr CoHiia. ITepBas KOCMHUYECKast CKOPOCTb.

HesecomocTs 1 nneperpysku

1.15

Nmnynbc Tena — BekTopHasi pu3ndeckasi BeJIMYUHA.
D=mi

I/IMHyJ'IBC CHUCTeMEI Tel. MI3MeHeHne HUMITYJIbCA. I/IMHyJ'IBC CHUJIBI

1.16

3aKkoH COXpaHCHUA UMITYJIbCa IJIA SaMKHYTOﬁ CUCTCMBEI TCII:
P=mU, +m, U, =const

PeaktuBHOE JABUOXKCHUC

1.17

Mexanunyeckas pabora. @opmyiia Jj1sl BEIYUCICHUS paOOThI CHITBL:

A=Fsooscx

Mexanuueckas MOIIIHOCTD:

N=4
f

1.18

Kunernueckas u NOTCHLIMAJIbHAA SHCPIrUsl. qDopMlea JJIs1 BBIYUCIICHU S

KUHETUYECKON IHEPTUU:

H!Uz
Be=mp

Teopema o0 kuHeTH4YeCKOM AHEeprun. Dopmyiia [ BEIYUCICHUS

MOTEHLIUATHHON YHEPTUH TeTa, MOAHATOTO

Hag 3eMIIEH:

E, =mgh

1.19

Mexannyeckast SHEPTHsL:




E=E}-r+.EF

3aKOH COXpaHEHUsI MEXaHUUECKOH 3Heprun. Popmyia Juisl 3aKoHa
COXPaHEHHUsI MEXaHUYECKOW SHEPTUU B OTCYTCTBUE cuJi TpeHus: E = const.

[IpeBpaieHre MeEXaHUYECKON SHEPTUH MTPU HATTUYUU CHIIBI TPEHUSI.

1.20

ITpocThic MeXxaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.
Peruar. MomenT cuibl: M - Fl.

VYcnoBue paBHOBECHS pblyara:
M +M +..=0
[MonBu>kHBIM 1 HenoABMXKHBIN O10Ku. KI1/] mpocThIx MexaHU3MOB,

n= Anonesnas
Aﬁrpaqx

1.21

JlaBnenue TBEPAOrO Tena.
@opMyi1a U1l BBIYUCICHUS TaBIECHUs TBEPIOrO TeIa:

_E
p_S'

JlaBnenue raza. ATMOcepHOE TaBJICHHE.

FI/II[pOCTaTI/I‘ICCKOG JaBJICHUC BHYTPH KUAKOCTHU.

®dopmyrna ISl BBIYUCIIEHUS AABJICHUS BHYTPH KUJIKOCTH:

p=pgh+p_,

1.22

3axoH Ilackans. ['uapaBnuueckuii mpecc

1.23

3akon Apxumena. dopmyna g onpeneneHHUs BBITATKUBAIOUIEH CHJIbI,

ﬂeﬁCTByfomeﬁ Ha TCJ10, HorpyX(éHHoe B JKMJAKOCTb MJIM ra3s:
Fags =PEV

Vcnosue mnaBanms tena. [lnaBanme CyA0B U BO3QYXOIlJITaBaHHUEC

1.24

Mexannueckue KoneOaHus. AMIUTUTYAA, TEPUOJ M YacToTa KoJeOaHWil.

®dopMyiia, CBA3BIBAIONIAS YACTOTY U IEPUOJ] KOJIEOaHUI:

1.25

MatemaTuyeckuii U TMPYXKUHHBIA MasTHUKH. [IpeBpailieHue 3>HEpruu Mpu

KOJ1e0aTeIbHOM JIBUXKEHUU

1.26

3aTyxa}0mHe KoJIEOaHHUS. BBIHY)K,I[CHHBIC Kxonebanns. Pe3onanc

1.27

MexaHandecKrue BOJHBI. HpOI[OJ'II)HLIC 1 MONCPCYHBIC BOJHBI. JIJ'II/IHa BOJIHBI U

CKOPOCTh PaclpOCTPaHEHHS BOJIHBI:




L=uv-T

1.28

3By1(. rpOMKOCTL " BBICOTA 3BYKaA. OTpa)KCHI/IC 3BYKOBOﬁ BOJIHBI HA T'paHUIIC

nByx cpen. MHdpa3ByK U yabTpa3ByK

1.29

Ipaxmuuecxue pabomoi

N3mMepeHne cpenHeil MIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBL; KECTKOCTH
NPYXHUHBL; KOA(Q(ULIHNEHTa TPEHUSI CKOJIbKEHUS; paObOThl CUJIBI TPEHUS, CHUJIBI
YIPYrOCTH; CPEAHEN CKOPOCTH JABMKEHHUS OpycKa MO HAKJIOHHOM IIOCKOCTH;
yCKOpeHusi Opycka NpH JBM)KEHUH 10 HAKJIOHHOM IIOCKOCTH; YacTOThl U
nepuoja KojeOaHW MaTeMaTHYeCKOro MAasTHHMKA; YacTOThl W IEpPHOAA
Kosie0aHUI NPYKUHHOTO MAasgTHHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO HA pblYar;
paboThl CUJIBI YIIPYTOCTH HPHU MOABEME Ipy3a C MOMOUIbIO HEMOABUKHOIO
6710Ka; pabOTHI CHIIBI YIIPYTOCTH MPH NMOIABEME I'Py3a € OMOIIBIO TOABUKHOIO
670Ka.

WccnenoBanue 3aBUCHMOCTH apXUMEIOBOM CUJIBI OT 00bEMa MOrpyKEHHOM
YacTH TeJia U OT IJIOTHOCTH KMJIKOCTH; HE3aBUCUMOCTH BHITAJIKUBAOILEH CHJIbI
OT Macchl TeJa; CHJIbl TPEHUSI CKOJIBKEHUS OT CHJIbl HOPMAJIBHOT'O JaBJICHUS U
OT POJ1a IOBEPXHOCTHU; CUJIBI YIIPYTOCTH, BO3HUKAIOLIEH B IPYXUHE, OT CTENIEHU
nedopMaIuu MpyKHHBI; YCKOPEHUS OpyCcKa OT yIiia HaKJIOHA HaIpaBIISIONICH;
nepuoza (4acToThl) KoJeOaHU HUTSHOrO MasiTHUKA OT JUIMHBI HUTH; IEpUoa
Kosie0aHUil MPYKMHHOTO MasiTHUKa OT MacChl Tpy3a U JKECTKOCTHU MPY>KUHBI,
UCCIIeIOBaHNE HE3aBUCHUMOCTH TEpHoJa KoJeOaHWHW HUTSHOIO MasTHUKA OT

Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHUs phluara

1.30

Qusuueckue a6neHUs 6 npupode: TPUMEPHl ABWKEHUS C Pa3TUYHBIMU
CKOPOCTSIMH B KUBOH U HEKUBOU NPUPOJE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJIE
U TEXHUKE, NPWIUBBI U OTJIUBBI, JBM)KeHUE TuiaHeT COMHEYHOW CHCTEMBI,
PEaKTUBHOE ABM)KCHUE JKUBBIX OPIraHU3MOB, PbIYArd B TEJIC YEIOBEKA, BIUSIHUE
aTMOoc(epHOro JaBlEHHs] HAa HBOW OpPraHU3M, IJIaBaHHE PbIO, BOCIPHUATHE

3BYKOB JXKUBOTHBIMH, 3€MJICTPSACCHUC, CEMCMHUYECKHE BOJIHBI, IYHaAMH, 3X0O

1.31

Texnuueckue ycmpoucmea: CUUIOMETP, NATYUKU ITOJOXKEHUSI, PACCTOSIHUS U
YCKOpPEHUS, AWHAMOMETp, MOIIIMITHUKHN, PAaKEThbl, pbluar, IOABWXHBIM |
HETIOABIDKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTH, MPOCTHIE MEXAaHHU3MBI B OBITY,
cooOrarolyecs cocyabl, yCTPOMCTBO BOJONPOBO/A, I'MIPABIMYECKUI Tpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAcoc, apeoMeTp, 3XOJOT,

WCTIOJIb30BaHME YIIbTPa3BYyKa B ObITY M TEXHUKE




TEIIVIOBBIE ABJIEHWA

OCHOBHbBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOM TEOPUH  CTPOCHHS

2.1 BeliecTBa. Mojenu TBEPOro, XKHUAKOTr0 U ra3000pa3HOro COCTOSHUH BEIleCTBa.
Kpucrannuueckue u amopgHbie Tena
25 JIBwxkeHue uyacTtull BemiecTBa. CBs3b CKOPOCTH JIBUXKEHHS YacTHUI] C
' Temreparypoii. bpoyHoBckoe nBmxenue, nuddysus
2.3 CmauvBaHue ¥ KaWJUISIPHBIE SIBJICHUS
24 TennoBoe paciupeHue u cxatue
2.5 TeroBoe paBHOBECHE
25 Buyrpennsas sHeprus. PabGora u Teruonepenada kak CHocoObl HM3MEHEHMs
' BHYTPEHHE!N SHEPIUH
2.7 Bupp! Temnonepeaayn: TEIUIONPOBOAHOCTb, KOHBEKIIMS, U3ITy4EHUE
HarpeBanne wu oxnaxnaenue ten. KonnyecTBo TemoThl. Y aenbpHas
28 TEIUIOEMKOCTb:
O=cm(t,—t)
3aKOH COXpaHEHHs PHEprMM B TEIUIOBBIX Ipolleccax. YpaBHEHHUE TEIJIOBOTO
29 OanaHca:
Q+0, +..=0
Ucnapenune m koHueHcanus. VI3MeHeHUE BHYTPEHHEH DHEPrUU B IPOLECCE
2.10 ucnapeHus M KoHJeHcanuu. KumeHue KuakocTu. YenpHas TeIuiora
napoo0pazoBanus: L = Q/m
211 Bnaxxnocts Bo3myxa
[InaBnenne u xKpucraumzauus. I3MeHeHHE BHYTPEHHEW DSHEpPIMM IIpU
IJIABJIEHUU U KPUCTAJUIM3ALMU. Y JeNIbHAs TEIUIOTa NIJIaBJICHUS:
2.12 0
"
213 BHyTpeHHsI1 SHeprus CropaHusi TOIUIMBA. Y JEIbHAs TEIUIOTA CrOpPaHUs
' toruiBa: = Q/m
2.14 [IpuHmns! padotsl TemnoBbix asurareneil. KITJ[ remnoBoro npurarens
Ilpakmuyeckue pabomoi
215 N3mepenne yaenbHOU TeMI0EMKOCTH METAUINYECKOT0 LIMJIMHIPA; KOJIMYECTBA

TEIUIOTHI, TOJIYYCHHOTO BOJOM KOMHATHOW TeMImeparypbl (DUKCUPOBAHHOU

MacCChl, B KOTOPYHO OIYHICH HaneTBIﬁ HUJIWHAP, KOJWYCCTBA TCILIOTEHI,




OTJAaHHOI'0 HAarpeThIM LWIMHIPOM, IOCJE ONYCKaHUs €ro B BOLYy KOMHATHOU
TEMIIEpaTypbl; OTHOCUTEJIBHON BIIAXHOCTU BO3/yXa; YJEIbHON TEIIOThI
IJlaBieHus JbpAa. MccnenoBaHue W3MEHEHHs TeMIeparypbl BOIBI  MPHU
Pa3IUYHBIX YCIOBHUSAX; SIBJIECHHS TEIUIOOOMEHA MPU CMEIIMBAHUHU XOJIOJHON M

ropﬂqeﬁ BOJBI; IpoHecca UCIIApCHUA

Duszuueckue A61eHU 8 npupode.‘ IMMOBCPXHOCTHOC HATAXKCHHUC U KAITUJIJISIPHBIC

2.16 SIBIICHUS B TIPUPOJIC, KPUCTAIUTBI B MpHpoje, nznydeHue CoiHIla, 3aMep3aHue
BO/IOEMOB, MOPCKHE OpH3bI; 00pa30BaHUE POCHI, TYMaHa, MHEs, CHEeTa
Texnuueckue  ycmpoticmea: — KalWUISIPbl, TNPUMEPHl  HCIOJIb30BAHUS

217 KPHUCTAJIOB, )KUIAKOCTHBIN TEPMOMETP, JATYMK TEMIIEPATYPhI, TEPMOC, CHCTEMA

' OTOILJICHUSI JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBasi TypOWHA, [BUTATENb
BHYTPEHHETO CrOpPaHuUs
3 DJIEKTPOMATHUTHBIE ABJIEHU A

3.1 Dnextpu3aiys Ten. J[Ba BUa AIEKTPHUUECKUX 3apsiJIOB

3.2 B3aumopeiictBue 3apskeHHbIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEHHsI dTIEKTPUUECKOTO 3apsiia

34 Onektpudeckoe Tmone. Hanmpsok€HHOCTh AJIeKTpUYecKoro mois. [IpuHrmm

' CYNEPIO3UIIMU DJICKTPUUYCCKHX TOJICH (HAa KAYeCTBEHHOM YPOBHE)
35 Hocurtenu »snexTpuyeckux 3apsanoB. JleicTBHE H3JIEKTPUYECKOrO TOJISI Ha
' AJIEKTPUUYECKHE 3apsijibl. [I[pOBOTHUKHY M TUAIICKTPUKU
[TocTosiHHBIN A7eKTpUYEeCKUi TOK. [{elicTBUA AIeKTpruUecKoro Toka. Cuia Toka.
3.6 Hampsokenue.
l=qg/t,U=A/
37 DJIEKTPUYECKOE COMPOTHBIICHUE. Y IEIBHOE AJICKTPUIECKOE COMPOTUBIICHUE:!
' R=pl/S
3.8 3akon Oma 1t yaactka anekrpudeckoit menu: | = U/R
[TocnenoBarenbHOE COSTUHEHNE TIPOBOAHUKOB:
1, =1, U=U,+U,. R=R +R,
39 [TapannensHOE coeMMHEHUE MPOBOTHUKOB PABHOT'O COITPOTHUBIICHUSI:
U=UyI=1I+I Rz%.
CMelaHHble COSTMHEHHMSI TPOBOTHUKOB
3.10 Pabora u MomHOoCTh 351ekTprdeckoro Toka. A = Ult, P = Ul




3akoH J[xoyns — Jlenua:

3.11 2
O=I"-R-t
312 OneiT Dpcrena. MarHuTHOe Mojie MPSMOrO MPOBOJHUKA € TOKOM. JlMHMM
' MarHUTHON UHIYKIIUU
313 MarHuTHOe TMOJN€ IOCTOSIHHOTO MAarHuTa. B3auMonencTBUE NOCTOSHHBIX
' MarHuToB
3.14 JleficTBME€ MarHUTHOTO TIOJIST HA TIPOBOJTHUK C TOKOM
3.15 Onpitel @apanes. SIBneHue snexkTpoMarHuTHON uHAyKuK. [IpaBuino Jlenna
IIpaxmuuecxue pabomoi
W3mepenne  3IEKTPUYECKOTO  COMPOTHBIICHUS  PE3UCTOpPA;  MOLIHOCTH
AIEKTPHUYECKOT'0 TOKA; PA0OTHI DIIEKTPHUECKOT'O TOKA.
UccnenoBanue 3aBUCMMOCTH CHUJIBI TOKAa, BO3HHUKAIOLIETO B IMPOBOIAHHUKE
316 (pe3ucTopsl, TaMIOUYKa), OT HAMPSKEHHsI Ha KOHIIAX MPOBOJHHUKA; 3aBUCHMOCTH
' COIPOTHUBIICHHS OT JJIMHBI TPOBOIHUKA, IIJIOIIAIH €r0 IMOMEePEUHOro CEUeHUs U
YIIEITBHOTO COTPOTUBJICHUSI.
[IpoBepka mpaBuiia AJist AIEKTPUUECKOTO HAMPSIKEHUS IPU TIOCIEI0BaTEIbHOM
COCIMHEHUH TMPOBOJHUKOB; MpaBWJIa JUIS CUJIBI 3JCKTPUUYECKOTO TOKa MPHU
napaieIbHOM COSAMHEHUH NPOBOIHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue s6NeHUs 8 Npupode. DIEKTPUUYECKHE SBICHHS B aTMmocdepe,
3.17 AJIEKTPUUYECTBO KUBBIX OPIraHU3MOB, MAarHUTHOE T10J1€ 3eMiTu, Jpei( MooCcoB,
POJIb MAarHUTHOTO TIOJIST JUIs1 )KU3HM Ha 3eMIle, MONIIPHOE CUSHUE
Texuuueckue ycmpoucmea: 3NEKTPOCKOIN, aMIEpMETp, BOJIBTMETP, PeocTart,
CU€TUMK  DJEKTPHUYECKOM DSHEPruu, SIEKTPOOCBETHTEIbHbIE MPUOOPHI,
3.18 HarpeBaTesbHbIE 3JIEKTPONIPUOOPHI (mpumepsl), BJIEKTPUYECKUE
MIPEIOXPAHUTENH, AJIEKTPOMATHUT, AJIEKTPOJBUraTellb IMOCTOSHHOTO TOKa,
reHepaTop MOCTOSHHOTO TOKa
3.19 DrekTpoMarHuTHBIE BOHEL. 11IKasa 31eKTpOMarHuTHEIX BOJTH
3.20 JlygeBast mojienb cBeta. [IpssMonnHEeHOEe pacpOCTpaHEHUE CBETA
3.21 3aKkoH oTpaxkeHHus cBera. [limockoe 3epkano
3.22 [Ipenomiienue cBera. 3aKOH MPEIOMIICHHUS CBETa
3.23 Hucniepcus cBera
394 JIunza. Xox nyyeit B nuH3e. POKycHOE paccTosiHUE JIMH3bIL. OnTHyeckas cuia
' mun3el: D = 1/F
3.25 I'ma3 xak ontuyeckas cucrema. ONTHYECKHe TPHUOOPHI




IIpakmuyeckue pabomoi
###Par###l13mMepeHne ONTHYECKON CHIIBI COOMparomiel JMH3bI; (DOKYCHOTO
paccTosiHUS COOMpArOIIel JTHH3bI (10 CBOWCTBY PABEHCTBA Pa3MepOB MpeMeTa

1 n300pakeHUsI, KOT1a MPeMET PacIoIoKeH B ABOWHOM (okyce), moKa3aTess

3.26 IIPEJIOMJIEHUS CTEKIIA.
###Par###lccnenoBanue CBOMCTBA U300paKEHUS, TIOTYYSCHHOTO C TTOMOIIBIO
coOuparoreii JTUH3bI;, H3MEHEHHUS (OKYCHOTO PACCTOSHUS IBYX CIOKCHHBIX
JIMH3; 3aBUCUMOCTH yIJia MPEIOMIICHHs] CBETOBOTO Jy4a OT yIja MaJieHus Ha
TpaHUIe «BO3YX — CTEKIO»
397 Qusuueckue senenuss 6 npupooe: 3atmenuss Connua u JlyHbl, LBeTa Te,
' OINTUYECKHe SBJICHUS B aTMocdepe (1BeT Heba, pedpakiius, paayra, MUPaxK)
398 Texnuueckue ycmpoticmea: OYKH, TEPUCKOI, (oToanmapar, ONTHYCCKUE
' CBETOBOJIbI
4 KBAHTOBBGIE ABJIEHUA
41 PannoaktuBHOCTh. Anb(da-, 6eTa-, raMMa-u3nydenus. Peakuuu ansa-u 6era-
' pacrmazna
45 Omnwitel Pesepdopna mo paccesuro anbha-gactun. [lnanerapHas mopenb
' aToma
4.3 CocraB aToMHoOro sapa. M3oromnst
4.4 [Tepuon momypacnaja aTOMHBIX siIep
4.5 SAnepHble peakuyu. 3aKOHbI COXPaHEHUs 3apsiI0BOI0 U MacCOBOI0 YHUCEN
Qusuueckue s6l1eHUs 6 npupode: €CTECTBEHHBIN paaroaKTUBHBINA (OH,
4.6 KOCMHUYECKHE JIy4d, PAJUOAKTUBHOE H3IYYCHHUE MPUPOIAHBIX MHHEPAIOB,
NCHCTBHE PAJIMOAKTUBHBIX U3TyICHUI Ha OPraHU3M YeIOBeKa
47 Texuuueckue ycmpoticmea: CIeKTPOCKOI, MHANBUAYATbHBIN JO3UMETP, KaMepa

BunbcoHa, siepHas S3HepreTuka
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» ®usuka: 7-i kinacc: 0a30BbI YPOBEHb: YUEOHUK; 3-€ U3/IaHuUE,
nepepadboranHoe [lepsimikun .M., IBanoB A.W. AkuinoHepHoe 00111eCTBO
«3marenscTBO «IIpocsemenne»

» dusuka: 8-if kiacc: 0a30BbI YPOBEHb: YUEOHUK; 3-€ U3JjaHuE,
nepepadotanHoe [leppiikun .M., UBanos A.M. AkuuoHepHoe oOIEecTBO
«3marensctBO «IIpocsemenue»

» dusuka: 9-if knacc: 6a30BbIM YPOBEHb: YUEOHUK; 3-€ U3JJaHuE,
nepepadorannoe [leppimikun .M., I'ytHuk E.M., iBanoB A.W. u nip.

AxkrmmonepHoe oomiectBo «M3aatensctBo «IIpocBemnienne»
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NMPUMOPCKOIO PAMOHA CAHKT-NETEPBYPTA, Bbe36opoaas NpuHa

HukonaesHa, AvpekTop




