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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 (u3uke Ha ypOBHE OCHOBHOI'O 00IIero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TMOJOXXEHUM M TpeOOBaHWUU K pe3ylibTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpaMMbI, MPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yaérom (henepaibHON paboyeit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duszukay.

Copepxkanue mnporpaMmbl 1o (u3MKe HampaBieHO Ha (HOPMUPOBAHME
€CTECTBEHHO-HAYYHOW TPaAMOTHOCTH OOYYAIONIUXCS M OPTaHU3alUI0 W3YUCHHUS
¢u3NKu Ha NEATETLHOCTHOW OCHOBE. B mporpamme mo (u3uke ydWUTHIBAIOTCS
BO3MOXKHOCTH Y4eOHOro mpeamera B peanuzauuu TpedoBanuiit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEAMETHBIM pe3yJabTaTaM O00yUEHHUs, a TAKKe
MEXTPEIMETHBIE CBSI3M €CTECTBCHHO-HAYYHBIX YYE€OHBIX MPEIMETOB HA YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHus.

[Iporpamma no u3uke ycTaHaBIMBAaET paclpeeneHue yueOHOro maTepuana
1o rojgaM obyueHus (1o Kiaccam), MpeajiaraeT IPUMEPHYIO MOCIIEI0BATEIbHOCTD
U3YYEHHUsSI TE€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOrO COAEpKaHUSA U
y4€Te BO3PACTHBIX OCOOEHHOCTEH 00yUYaroIIuXcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa € 1LEIbI0 OKa3aHUS METOIUYECKOU
TIOMOIIY YYUTEIO B CO3/JaHUU paboveil mporpaMMbl IO Y4eOHOMY TPEIMETY.

dusrka SBISIETCS  CHCTEMOOOpAa3yloImUM JUIsl  €CTeCTBEHHO-HAyYHBIX
y4€OHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLECCOB
U SIBJICHUM, H3y4yaeMbIX XHUMHUEH, Ouosioruedd, acTpoHomued u GU3NIECKON
reorpagued, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa,
OpeloCcTaBIseT HauOosee sCHble O00pa3lbpl MPUMEHEHHS Hay4dHOro METoJa
MO3HAHUS, TO €CTh CI1OCO0a MOIYYEHHs JOCTOBEPHBIX 3HAHUM O MUpE.

Onna W3 TNaBHBIX 3a/lady (PU3MYECKOro OOpa3oBaHUSI B CTPYKType OOIIEero
o0pa30BaHUsS COCTOWT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTEpECca K HayKe y 00ydaronuxcsl.

N3yyenne @usukun Ha 0a30BOM ypOBHE MpPEAINOJAraeT OBJIaJCHUE
CIEAYIOIMIMMU KOMIIETEHTHOCTSIMU, XapaKTEPHU3YIOIIUMH €CTECTBEHHO-HAYYHYIO
rPaMOTHOCTb:

e HAy4YHO OOBSICHSTH SBJICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

e HHTEPHPETHUPOBATH  JAaHHBIE WU  HUCIOJIb30BaTh  HAy4YHbIC
JTIOKa3aTEeNbCTBA JJIS MOTYYEHHS BEIBOOB.

[enu wusyueHuss (Pu3NKK HAa YpPOBHE OCHOBHOI'O 0O0IIEro oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mpenmera «dusuka» B
oOpa3oBaTelbHBIX oOpraHuzamusx Poccuiickoit ®Denepaiuu, peamu3yOIUX
OCHOBHBIE  00I11€00pa30BaTEIbHBIC MPOTPAMMBI, YTBEPKIEHHON  peEIICHHEM



Konnerun MunuctepctBa npocsenienus Poccuiickoit denepanuu (MpoTOKOa OT 3
nekadps 2019 r. Ne [1K-4BH).
eaun nzyyenus GU3NKU:

NpHOOpETeHHEe HHTEepeca M CTPEeMJICHHS OOyJaloNUMXCS K HAydYHOMY
U3YYCHHIO MPUPOABI, PAa3BUTHE HUX HMHTEUICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE NPEACTABIICHUA O HAYYHOM METOJIC IO3HAHUA U (POPMUPOBAHHUE
UCCIICIOBATEIBLCKOTO OTHOMICHUS K OKPY KAIOIIMM SIBIICHUSAM;
dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydeHHUs
OCHOB CTPOCHHMSI MaTepur U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TPEACTABICHHH O POIU (U3UKU JUIS PAa3BUTHS JIPYTUX
CCTECTBCHHBIX HayK, TEXHUKHU M TEXHOJIOT Ui,

pa3BUTHE  MPEACTaBICHHH O  BO3MOXKHBIX  cdepax  Oymyrien
1po()eCCHOHATIBHOM IEATEIBHOCTH, CBA3aHHOM ¢ (PM3UKOM, MOArOTOBKA K
JaJbHEUTIIeMy O0yUEHHUIO B TOM HaIPaBJICHUH.

JlocTrkeHue 3TUX Uenedl mporpamMmbl MO (U3MKE HAa YPOBHE OCHOBHOIO
o011ero oopazoBaHusl 00€CIEUNBAETCS PEILICHUEM CIENYIOINX 3214

npuoOpeTeHre 3HAaHUM O JIUCKPETHOM CTPOCHHUM  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJEKTPUUYECKUX, MArHUTHBIX WU KBAHTOBBIX
SBJICHUSAX;

npuoOpeTeHre YMEHUN ONMUCHIBATh U OOBSCHATH (DPU3UUECKHUE SBICHHS C
VCIIOJIb30BAaHUEM IIOJTYYECHHBIX 3HAHUI;

OCBOCHHE METOJIOB PpEIIEHUS MPOCTEUIIMX Pacuy€THBIX 3aJad C
UCIIOJIb30BaHUEM buznyecKux MoJieNeH, TBOPUYECKHUX "
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/aY;

pa3BUTHE YMEHUI HaOII0AaTh MPUPOJHBIEC SBJICHUS U BBIIOJIHATH OIBITHI,
nabopaTopHble  pabOTBl M SKCHEPHUMEHTAIbHBIE HCCIEAOBAHUS  C
MCIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MH(pOpMaIel (PU3NUECKOro COACp>KaHUM,
BKJItOYasi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKHU, aHATIU3 U
KPUTHUYECKOE OLICHUBaHUE UH(POPMALIHH;

3HAKOMCTBO €O c(hepamu npodeccuoHaTbHON NesATeNbHOCTH, CBA3aHHBIMU
C (U3UKON, W COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAHHBIMH Ha
JOCTHKEHUAX (PU3UYECKOM HayKH.

Ha wusyuenue ¢usuku (0a30BbIil ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOLIETrO

oOpazoBanus oTBoauTcs 238 4acoB: B 7 kiacce — 68 yacoB (2 yaca B He/IeN0), B 8
kJacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 daca B Henemio).

[Ipennaraemsiii B mporpamMmme mo ¢Gpu3MKe MnepevyeHs JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATEIbHBINA XapaKTep, YUUTEIb JIeTaeT BEIOOP MPOBEICHMS



7a00paTOpPHBIX PabOT M OMBITOB € YYETOM HMHAMBUIYAIBHBIX OCOOEHHOCTEH
00y4YaronMxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeiaraéMbIX B pamMKax
OCHOBHOT'0 TOCYZapCTBEHHOT'O 9K3aMeHa 10 (hU3HKE.



COILEPKAHUE OBYYEHUA
7 KIIACC

Pa3znesn 1. ®u3uka u e€ posib B MO3HAHUM OKPY:KAIOIIEro Mupa.

®usnka — Hayka o npupone. fBineHus npuponbl. DU3NUECKUE SBICHUA:
MEXaHUYECKUE, TEIUIOBBIE, JICKTPUUECKHUE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIE.

Ouzuueckne BenuuuHbl. W3mepenmne ¢usndeckux BenuduH. Duszmueckue
npuOopsl. [Torpemnocts n3mepennit. MexayHapoaHas cucTemMa eIMHUII.

Kak ¢usuka u gpyrue ecTecTBEHHbIE HAyKH HW3Y4yaloT MPHUPOAY.
EcTtecTBeHHO-HAY4YHBIM METOJl TMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAyYHOTO
BONPOCA, BBIJIBHIKEHHUE THIIOTE3, SIKCIIEPUMEHT MO MPOBEPKE TMIOTE3, OOBICHEHHE
HabogaeMoro apieHus. Onucanue GU3NUEeCKUX SBJICHUN C TOMOILIBIO MOJIENEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIUIOBBIE, JJIEKTPUYECKUE, MATrHUTHBIE, CBETOBBIC

SIBJICHUS.
2. ®duznueckue npubOOpPHl U MPOIEAYpa MPSIMBIX U3MEPEHUN aHAJIIOTOBBIM U
IU(POBBIM MPUOOPOM.
Jlabopamopnwie padbomosl u onvimel.
1. OmpeneneHue UEHBI I€JIEHUS IIKaJIbl U3MEPUTEIBLHOTO IpUOOpa.
2. M3MepeHue pacCTOSHUMN.
3. M3mepenne o0bEMa KUIKOCTU U TBEPAOTO TENA.
4. OnpepneneHue pa3MepoB MAJIbIX TEIl.
5. W3mepenue temieparypsl NpH NOMOIIHM >KHJIKOCTHOTO TEPMOMETpA H
JNaTYuKa TEMIEPATYpPHI.

6. IIpoBeneHue wucclieoBaHus MO MPOBEPKE TMIIOTE3bI: JAIbHOCTH MOJETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIBHO, TeM OOJIblIe, 4eM OOJbIIe BhICOTA
IyCKa.

Paspeu 2. IlepBoHayanbHbIe CBeJACHHS O CTPOCHMHU BelleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbI, HMX pa3mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEUIECTBA.

JIBwxeHnne yactul BemectBa. CBfA3b CKOPOCTH JBWKEHHS YacCTHUI[ C
TemmepaTypoil. bpoyHoBckoe aBmwxenue, nuddys3us. BzaumonencTBue yacTuil
BEIIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHUS BEILIECTBA: CTPOCHME ra30B, KUIKOCTEW M TBEPIBIX
(KpUCTAJUTMYECKUX) Tel. B3aumMocBsi3b MeXay CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHHMSIX M MX aTOMHO-MOJIEKYJISIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIbI.

Hemoncmpauuu.

1. HaGnrogeHnue 6poyHOBCKOTO JBUKECHHUS.



2. HaGmonenue nuddysun.
3. HaOmionenue ~ siBneHud,  OOBSACHAIOIIMXCA  MPUTSIKEHUEM WM
OTTAJIKMBAHUEM YaCTHIl BEILIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OneHka JuUaMeTpa aroMa METOAOM psioB  (C  UCIOJIb30BAHUEM

dotorpaduii).
2. OnpITHI MO HAOJIOAEHUIO TEIVIOBOTO PACIIMPEHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO ACHUCTBUSI CUJI MOJIEKYJISIPHOT'O MPUTSIKEHUSL.
Paznea 3. /IBuskenue u B3aumMoaeicTBUE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KECHHE.
Cxopoctb. CpenHssi CKOPOCTh MPH HEPAaBHOMEPHOM ABMXKEHHUH. Pacu€r mytu u
BPEMEHHU JIBUOKCHUSL.
SABneHne mHepuuu. 3aKOH WMHepUMH. B3anmoneicTBHE Tel Kak NpUYMHA
U3MEHEHUsS CKOPOCTH [BM)KEHUs Tel. Macca kKak Mepa HHEPTHOCTH TeJa.
[InotHOCTH BemiecTBa. CBSI3b IUIOTHOCTU C KOJWYECTBOM MOJIEKYJ B €IUHUIIEC
00BbEMa BEIECTBA.
Cwita Kak xapakTepucThKa B3auMoAeucTBUs Tell. Cuila ynpyrocTd M 3aKOH
I'yka. M3mepeHue cuibl ¢ OMOMIBIO AUHAMOMETpA. SIBJIEHUE TIATOTEHUS U CUJIA
TskecTH. Crjia TsKECTH Ha Apyrux ImaHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HAPABJIEHHBIX IT0 OJHOM IpsiMoM. PaBHomelcTByromas cui. Cuna TpeHMs.
TpeHue CKOIbKEHHS U TPEHHUE NOKOs. TpeHue B MPUPOIE U TEXHUKE.
Jemoncmpayuu.
1. HaOnrogeHne MexaHUYECKOTO ABUKEHUS Tea.
2. N3mepeHune cKkOpOCTHU MPSAMOJIMHENHOTO JBUKECHUS.
3. HaOmionenue siBjeHUst HHEPIIMH.
4. HaOmroneHue n3MeHEHUs! CKOPOCTHU MPH B3aMMOJICHCTBUU TE.
5. CpaBHeHHE Macc MO B3aUMOJECHCTBUIO TET.
6. Cno)keHHe CuIl, HAPABJIEHHBIX 110 OAHON IPSIMOM.
Jlabopamopnwie padbomosl u onvimol.
1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO ABMKEHHUS (IIapUKa B XKUIKOCTH,
MOJIETIU JIEKTPUYECKOI0 aBTOMOOMIIS M TaK JaJiee).

2. Ompepenenue CpelHE CKOPOCTH CKOJNBXKEHHs Opycka WM IIapuKka IO
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TeNa.

4. OnbITHI, JAEMOHCTPUPYIOLIHUE 3aBUCUMOCThH pacTsDKeHHs (aedopmanun)
NPYKUHBI OT IPUIOKEHHOW CHJIBI.

5. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUS OT
BEca Tella U XapaKkTepa COMPUKACAIOIINXCS MOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, JKMIAKOCTE U ra3oB.



Hanenune. CriocoObl yMEHbIIICHUS U YBEIUUYEHUs JaBlieHud. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS Tra3za OT 00bEéma, Temmeparypbl. [lepemaua maBieHus
TBEPJBIMU TeEJIaMH, KUAKOCTAMHM W razamu. 3akoH llackans. [IHeBmatruueckue
MalllMHbl. 3aBUCUMOCTh JaBJEHUS >KUJIKOCTH OT TiayOuWHbL. ['mapocTraTudeckuit
napajiokc. Coodaromuecs cocyabl. ['uapaBnuyeckue MexaHU3Mbl.

Atmocdepa 3emnn u armocepHoe aamieHue. [IpuuuHbBI CylecTBOBaHMUS
BO3aymHON 000mouku 3emin. OmnbiT Toppuuennu. M3mepenne atmochepHOro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOro aBJIEHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 17151 u3MepeHust aTMOCHEpPHOTro 1aBJICHHUS.

JlelicTBrE )XUAKOCTU M ra3a Ha MOrPYyKEHHOE B HUX TeNO. BrITankuaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxormiaBaHue.

Jlemoncmpayuu.
3aBUCHMOCTb JAABJIEHUS ra3a OT TEMIEPATYPHI.

Ilepenaua naBieHUs JKUIKOCTBIO M Ta30M.

Coobmatomuecs cocyibl.

I'mppaBnuueckunii nmpecc.

[IposiBnenue nercTBust aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHUJIIBI OT 00BEMa MOTPY>KEHHON YacTu
TeNa U IJIOTHOCTU KUAKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIBI BECY BHITECHEHHOW KUIKOCTH.

8. YCJOBHE IJIaBaHUS TEJl: IJIAaBAHUE WJIU MOTPYKEHHUE TEJI B 3aBUCHUMOCTH

A T o

™~

OT COOTHOIIIEHHUS TIOTHOCTEW TE€Ja U )KUJKOCTH.

Jlabopamopnsie padbomost u onvimet.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOH B
YKUAJIKOCTh YaCTH Tea.

2. OmnpeneneHue BBITAIKUBAIOIIEH  CHJIbI, JCHCTBYIOIIEM Ha  TeIo,
MOTPYKEHHOE B )KUIAKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAIIKUBAIOIIEH CHUIIbL, IEMCTBYIOIIECH HA TEJIO
B JKMJIKOCTH, OT MACCHhI TeJa.

4. OmnbIThI, JEMOHCTPUPYIONIME 3aBUCUMOCTH BBITAJKUBAIOIIEH  CHIIBI,
NEHCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT OOBEMA NOrpy:KEHHOM B
YKUAJIKOCTh YaCTH Te€Ja U OT IJIOTHOCTH JKUIKOCTH.

5. KoHCTpyupoBaHHE apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKHM U
OIpeaeIIeHUE €€ rPy30M0AbEMHOCTH.

Pa3nen 5. PaGoTra u MOIIHOCTb. JDHEpPrus.

MexaHnuueckas pabota. MOIITHOCTS.

IIpocTeie MexaHWU3MBI: pblUar, OJOK, HAKJIOHHAs IIOCKOCTh. IIpaBuio

paBHOBecus pbluara. [IlpumMeHeHue TmpaBWiIa pPaBHOBECUS phluara K OJIOKY.



«3onoroe mnpaBwino» MexaHuku. KIIJI mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.
Mexannueckass odHeprusa. KuHermyeckas W IIOTEHUMAIbHAs JDHEPIHs.
[IpeBpaiienre 0THOrO BU1a MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUs
SHEPIUU B MEXAHUKE.
Jemoncmpayuu.
1. IIpumepsl IPOCTBIX MEXaHU3MOB.
Jlabopamopnsie padbomost u onvimel.
1. Omnpenenenue pabOThl CUIIBI TPEHHUS MPU PABHOMEPHOM JABMKEHUU Tella
10 TOPU30HTAIILHON IIOBEPXHOCTH.

2. HccnenoBanue yciiOBUM PaBHOBECHS pblyara.
N3mepenune K11/ HakKJIOHHOHN TJIOCKOCTH.

4. H3ydeHue 3aKOHA COXpPaHEHUS MEXaHUYECKOU SHEPTIUM.

8 KUIACC

Pa3zgen 6. TeruioBbie siBJICHUS.

OCHOBHBIEC TIONOXEHUSI MOJIEKYJIAPHO--KUHETUYECKON TEOPUU CTPOECHUS
BellleCTBA. Macca U pa3Mmepbl aTOMOB M MOJIEKyJd. OmnbIThl, MOATBEPKIAOLINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH.

Monenu TBEPIOTro, JKHIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. OObsICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEI HA OCHOBE IIOJOKEHUW MOJIEKYJISPHO--KHHETUYECKON TEOpUH.
CmaunBaHKe U KalWUISIPHBIE sIBIIEHUs. TemioBoe pacliupeHue U cxKaTue.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBbIO TEIJIOBOI'O JBHXKCHUS
yactull. BuyTtpenHssi sHeprus. CnocoObl U3MEHEHHUsI BHYTpPEHHEW SHEPruu:
TeIIonepeaayda 17} COBEPILIEHUE paboTHI. Bunsl TEIJIONEpPEAaUH:
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3JIYYEHHUE.

KonuuecTBo TemnoTel. YenbHas TEIUIOEMKOCTh BellecTBA. TemiooOMeH U
TEIJIOBOE paBHOBecue. YpaBHeHUe TemiioBoro Oananca. IlmaBinenue wu
OTBEPACBAHUE KPHUCTAUNIMYECKUX BEHIECTB. YJElbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcnapenwe. Kunenme. YnpenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPbl KHUIEHUS OT aTMOC(EPHOro
JIaBJICHUS.

BnaxxHocth Bo3qyXa.

DHeprus TOIJIMBA. Y IeNIbHAs TEIUIOTa CTOPaHUsL.

[Mpunnuner pabotsl TeroBbix aBurarenei KIIJ[ TeroBoro nBurarens.
TernnoBble IBUTATEIN U 3aIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALECHUS SHEPTUH B TEIUIOBBIX MPOIECCAX.

Hemoncmpauuu.
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10.
11.
12.
13.

Habmronenre OpoyHOBCKOTO JABUKEHUS.

Habmonenne nuddysun.

Habmronenne ssBieHnid cMauMBaHMs M KaMMIISPHBIX SIBJICHUH.
Habmronenue TemioBoro paciumpeHus Te.

M3meHeHne naBjieHUs rasa Mpu W3MEHEHHH OObEMa M HAarpeBaHUM WU
OXJIAXKICHUU.

[IpaBuna uamMepeHus: TemMIepaTypsl.

Bunbl Teronepenayn.

OxuaxxaeHue npu COBEPIICHUH padoThI.

HarpeBanwne npu copepiieHuH pabOThl BHEIIHUMH CHUJIaAMHU.
CpaBHeHHE TETUIOEMKOCTEHN pa3IMUHBIX BEIIECTB.
Habmronenne xuneuus.

HabmroneHune nocTostHCTBa TeMIepaTyphl IPH TUIABJICHUU.
Moaenu TEeIIOBBIX JABUTATEIEH.

Jlabopamopnsie padbomost u onvimot.

1.
2.
3.

10.
11.
12.
13.

OnpITHI 0 OOHAPYKEHUIO JEUCTBUS CHIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OnbIThI O BRIPAIIMBAHUIO KPUCTAJIIIOB IOBAPEHHOM COJIM WIIHA caxapa.
OnpIThl 10 HAOJIOAEHHUIO TEIUIOBOTO PACIIMPEHMs T'a30B, >KUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue gaBiaeHUs BO3yXa B OajuIOHE MINPULIA.

OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTH JaBJIEHUS BO3JlyXa OT €ro
00BbEMa U HArpeBaHUs WIH OXJIaXKICHUSI.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOWKA JKUJIKOCTH
B TEPMOMETPUYECKOMN TPYOKE OT TeMIIepaTyphl.

HaGntonenne wu3MeHeHMsT BHYTpPEHHEH OSHEpruM Tella B pe3ysbTare
TeIUIonepeauu U paboThl BHEIIHUX CHJL.

UccnenoBanue sBIEHHS TEIJIOOOMEHAa NpPU CMEIIMBAHUM XOJIOAHOW U
ropsiueu BOJBI.

Omnpenenenue  KOJMMYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOAOW  IIPHU
TEIUIO0OMEHE C HArPETHIM METAJUTMYECKUM LIUJIHHIPOM.

Ornpenenenue ynenbHON TEINIOEMKOCTH BEIIECTBA.

HccnenoBanne npoiecca UCIIapEHUs.

Ornpenenenrne OTHOCUTENbHOM BIAXKHOCTH BO3/1yXa.

Omnpenenenre yeapHON TEIUIOTHI IJIABJICHUS JIbJA.

Pa3znen 7. JinekTpuyecKkne U MATHUTHBIE SIBJICHMS.

Onextpuzanusi Ten. J[Ba poja 3JIEKTpUYECKHMX 3apsiioB. BiaumoneiicTBue
3apsoKeHHBIX  Ten. 3akoH KynoHa (3aBUCUMOCTH  CHIJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TET OT BETUYUHBI 3apPSAJI0B U PACCTOSTHUSI MEXKIY TEIAMH).



DnekTpuueckoe mnose. Hanpsok€HHOCTh 3nekTpuueckoro mnojs. Ilpuniun
CYMEPIO3UIIUU JIEKTPUUECKUX MMOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snektpuueckux 3apsioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHMKM W JOUPNEKTPUKU. 3aKOH  COXPAaHEHUS
BJIEKTPUYECKOT O 3apsia.

DNEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
MCTOYHMKHM TMMOCTOSIHHOTO TOKa. JIeMCTBHUS DIJIEKTPUUECKOr0 TOKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUYECKHUIN TOK B KUJIKOCTSIX U razax.

Onektpuueckas uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ComnpoTuBieHHE MPOBOJHUKA. Y AEIBHOE COMPOTHUBJIECHUE BellecTBa. 3akoH Oma
nns ydactka nenu.  [lociemoBarenbHOE W MAapaJuIeNIbHOE  COCIUHEHUE
MIPOBOIHUKOB.

PaGora u MOIIHOCTH »dJeKTpUyYecKoro Toka. 3akoH Jlxoynsa—Jlenua.
DneKTpudecKre Ienu U MOTpeOuTeIN dIeKTpUuIeckoit sHeprun B 6pity. Kopotkoe
3aMbIKaHUE.

[TocrossHHbIE ~ MarHUTHL.  B3anmMomencTBUE  MOCTOSHHBIX ~ MArHUTOB.
MarnutHoe nosie. MarHuTHOE 1osie 3eMJIM U €r0 3HAYEHUE I KU3HU Ha 3eMlle.
OnbiT  Opcrena. MarauTHoe 1oje  3JEKTpuueckoro Toka. IlpumeHenue
3JIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO TOJISI HA IPOBOJHUK C TOKOM.
DJIEKTPOABUIaTENIb MOCTOSSHHOIO TOKa. MCHONb30BaHUE JJIEKTPOJBUTATEICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SABnenue snekrpomarHuTHoM uHAyKUuK. [IpaBuno Jlenua.
DIIEKTPOreHepaTop. CnocoOb1 ITOJTyYEHHUS ANEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX UCTOYHHUKAX SHEPTHUU.

Jlemoncmpayuu.

DJIeKTpHU3alus Te.
JIBa pojlia 3JIEKTPUUYECKUX 3apsiI0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U JEUCTBUE DJIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAsA UHAYKIUSI.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.
[IpoBOIHUKY W JUATIEKTPUKHU.
MopenrpoBaHue CUIOBBIX JTUHUM SJIEKTPUUECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIelCcTBUSI DNEKTPUUECKOrO TOKA.
. DNEKTPUYECKUHN TOK B JKUJIKOCTH.
. ['a30BbIN paszps.
. I3mepenune cuiibl TOKa aMIepMeTpOM.
. I3mepenne 3JIeKTpUYECKOro HAIpsKEHUST BOJIBTMETPOM.
. PeocTat u mara3uH COpOTUBIICHUM.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzauMopaeiicTBre ITOCTOSTHHBIX MarHUTOB.

MoaenvpoBaHrue HEBO3MOXKHOCTU Pa3/ICJICHUS TTOJI0OCOB MarHUTA.
MoaenupoBaHre MAarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.
OneiT Dpcrena.

MarauTHoe 1oje Toka. DJIEKTPOMAarHur.

JlelicTBME MarHUTHOIO TI0JIS HA MPOBOJHUK C TOKOM.
DJIEKTPOABUTaTENh IMTOCTOSHHOTO TOKA.

HccnenoBanue sBICHUS 3JIEKTPOMArHUTHON MHAYKIIHAH.

OmnebiTel @apanes.

3aBUCUMOCTh HAIlpaBJICHUS HWHIYKIIMOHHOTO TOKAa OT YCJIOBUM €ro
BO3HHUKHOBEHHS.

DIIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnsie pabomosl u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOMIONCHHWIO DJICKTPU3AIMU  TeI MHAYKIMEH W TIpHU
CONPUKOCHOBEHUH.

UccnenoBanne JEUCTBUS DJIIEKTPUYECKOrO MO HA MPOBOJHUKH H
JADJICKTPUKH.

Co6opka u mpoBepka pabOThI AJIEKTPUICCKOM 1T TOCTOSHHOT'O TOKa.
N3mepenune u perynupoBaHue CUIIbI TOKA.

N3Mmepenue u peryaupoBaHue HAMTPSKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, MAYLIETO YEPE3 PE3UCTOpP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSIP)KEHUS Ha PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIUE 3aBHCUMOCTD BIEKTPUYECKOTO
CONPOTHUBJICHUSI TIPOBOJHMKA OT €ro JJIMHBI, IUIOMIAJAN TMOMEPEUHOr 0
CEUYCHHMS U MaTepuarna.

[IpoBepka mnpaBwiia CHOXKEHUS HAIPSHKEHUH TPHU MOCIEI0BATEIbHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia [Js CWJIbI TOKAa MOPU MAPAIICIBHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI STEKTPUIECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  JNEKTPUYECKOTO TOKA, BBIACISEMON Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIErO YEpe3 JIaMIIOUYKy, OT
HaIpsHKEHUS HA HEW.

Onpenenenune K111 narpeBarens.

HccnenoBanre MarHuTHOTO B3aMMOJICHCTBHUSI TIOCTOSIHHBIX MAarHUTOB.
N3ydyeHre MarHUTHOTO TOJISI TOCTOSAHHBIX MAarHMTOB TPHU  UX
00BbEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeHCTBUA SJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITBI, JAEMOHCTPUPYIONIUME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KAaTyIIKM C TOKOM WM MarHuTa OT CWJIbl TOKa WM HaIpaBIICHUS TOKAa B
KaTyILKE.

18. M3yueHne AeUCTBUA MAarHUTHOTO TOJISL HA TPOBOJAHUK C TOKOM.

19. KoHcTpyupoBanue u u3ydeHue padoThl AJEKTPOABUTATENS.

20. U3mepenue KII/] anekTpoaBuraTenbHON yCTaHOBKHU.

21. OnBITBI IO HUCCIEAOBAHUIO SBJIEHUS JJIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHNE W3MEHEHUW 3HAYEHUS] W HAIMpAaBJICHUS HHAYKIIMOHHOIO
TOKaA.

9 KUIIACC

Pa3gea 8. Mexannueckue siBJICHHA.

Mexannueckoe JaBmwxkeHHEe. MarepuanpHas Touka. (Cucrema orcuéra.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JBWKEHHS. PaBHOMEpHOE NPSAMOIMHEHHOE
nBrxenue. HepaBHomMepHOe NpsMOIMHEHOE IBMKeHHE. CpenHssl 1 MIHOBEHHas
CKOPOCTB TeNa IPU HEPABHOMEPHOM JBHKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHOe JBHkeHHe. (CBoOoIHOE
nagenue. OnbiThl ['anumes.

PaBHOMepHOE ABMKEHHE MO OKpyXHOCTH. llepuon u yvactora obOparieHus.
JIuneiHasa u yriaoBasi CKOpoCTH. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

ITepseiit 3axkoH HeroTroHa. Bropoi 3akoH HeroroHa. Tperuit 3akoH HproToHa.
[IpyHIMT CynepnoO3uIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TPeHUsI CKOJIbKEHUs, CHUJia
TPEHUS IOKOsI, IPYTHE BUbI TPECHHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOrO TATOTEHHUA. YCKOpEHHE CBOOOIHOIO
nafgeHus. JBuwxenue mianer BOKpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTs 1 meperpysku.

PaBHOBecue martepuanbHON TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOIO TENA C 3aKPEIUIEHHON OChIO BpallleHuss. MOMEHT cuiibl. LIEHTp TAKECTH.

Nmmnynsc tena. M3MeHeHne ummyibea. IMIynbCc cHiibl. 3aKOH COXPaHEHHUS
UMITyJIbCa. PEakTuBHOE IBHKEHUE.

Mexanuueckass pabora ¥ MOIIHOCTb. PaboTa Cuil TSDKECTH, YNPYTOCTH,
Tperusi. CBsA3b 3HEepruu U padbotsl. [loTeHManbHas SHEeprus Teja, MOJAHITOrO HaJ
MOBEPXHOCTHIO 3eMJu. [loTeHIInanbHas sHEPTUsl CKaToi NpyKuHbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETMYECKOW SHEPrUU. 3aKOH COXPAHECHHSI MEXaHUYECKOU
SHEPTUH.

Jlemoncmpayuu.

1. HaOmroneHne MeXaHMYECKOTo JIBUKEHUS Tejla OTHOCUTENBHO Pa3HbIX TeNl

OTCYETA.
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8.
9.

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

CpaBHeHME TIyTE€d W TPACKTOPUN ABWKEHUS OJHOTO U TOrO K€ Tena
OTHOCHUTEIIBHO Pa3HbIX TEJl OTCYETA.

N3mepenne ckopoCTH U YCKOPEHUS NPSIMOJIUHENHOTO IBUKEHHUS.
HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHUS.

Habmronenue aBukeHus Tela no OKpy>KHOCTH.

HaGntonenne MmexaHnueckux sBJICHUM, TPOUCXOSIINUX B CUCTEME OTCUETa
«Tenexka» 1pum €€ PaBHOMEPHOM U  YCKOPEHHOM JBW)KEHUHU
OTHOCUTENbHO KaOMHETa PU3UKH.

3aBUCUMOCTh YCKOPEHHMS Te€la OT MAacCChl Te€lla U JEUCTBYIOIIECH HA HETO
CHUJIBI.

HabGmtonenue paBeHCcTBa CHIT IPU B3aUMOJICHCTBUU TElL.

MN3MeHeHne Beca Tella Ipu YCKOPEHHOM JBHXKEHUH.

[lepenaya ummymnbca npu B3auMOJEHCTBUU TEN.

[TpeoOpazoBanus SHEPTUH NPU B3aUMOJICUCTBUH TEII.

CoxpaHeHre UMIyJIbca NPU HEYNIPYTOM B3aUMOIEHCTBUM.

CoxpaHeHre uMMIyJibca Mpu a0COTIOTHO YIPYTOM B3aUMOJICHCTBUU.
Halntonenue peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUHU TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHrEe MEXaHUYECKOW SHEPTHUU MPU IBUKECHUU TEJa MO IEUCTBUEM
MPY>KUHBL.

Jlabopamopnwie padbomosl u onvimot.

1.

KonctpynpoBaHue TpakTa Mg pa3roHa W JajJbHEUILEr0 paBHOMEPHOTO
JBWKCHUS IIAPUKA U TEIEKKH.

OnpeneneHue cpeaHel CKOPOCTH CKOJBXKEHHS Opycka WIW JABMKEHUS
HIapyKa Mo HaKJIOHHOM MJIOCKOCTH.

Ornpenenenue yCKOpEHHsl Tejda IMPU PaBHOYCKOPEHHOM JBHKEHHH 10
HaKJIOHHOM IJTOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TMYTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBYKEHUU 0€3 HaYaJIbHOWU CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPH PABHOYCKOPEHHOM JBIDKCHHH 0e€3
HAYaJIbHON CKOPOCTH IYTH OTHOCSTCS KakK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIINE MPOMEXYTKH BPEMEHH OJMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JJaBJICHUSI.

Onpenenenue kodPpuiieHTa TPEHUSI CKOJIbKECHHUS.

Omnpenenenre KECTKOCTH MPYKUHBI.

Omnpenenenre pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JIBMKEHUU Tela
110 TOPU3OHTAIILHON MMOBEPXHOCTH.



10. Onpenenenne padOTHl CWIBI YIOPYrOCTU TPU  MOABEME Tpy3a C
HCITOJIb30BaHUEM HEMOABIMKHOTO U MOIBMYKHOT'O OJIOKOB.

11. MI3y4yeHne 3aKk0Ha COXPAHECHUS SHEPTUH.

Paznen 9. Mexannueckne KoJge0aAHUA U BOJIHBI.

KonebarensHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOaHUI: TTepro,
4acToTa, aMIUIMTYy1a. MareMaTu4eCKuil U MPYKUHHbIM MasTHUKU. [IpeBpaimieHne
SHEPTHH IPH KOJICOATSIIFHOM JIBHKEHHUU.

3aryxawmue — KojeOaHus.  BbeiHyXaeHHble — KojeOaHusa.  Pe3oHaHc.
Mexanuueckue BoJiHBL. (CBoiiCTBa MeXaHWMYeCKUX BOdH. [IpomonbHble U
MONEpEYHbIC BOJHBL. J[TMHA BOJHBI M CKOPOCTh €€ pPacnpOCTpPaHEHUS.
MexaHHn4eCcKre BOJIHBI B TBEPAOM TEJI€, CCUCMUYECKHUE BOJHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa ToHA. OtTpaxenue 3Byka. MHbpa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kxoseOaHUM Tel IIOA JEUCTBHUEM CWIBI TSIKECTH U CUJIBI
YIPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Habmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.

Pacnpoctpanenuie npo0JibHBIX U MOMEPEYHBIX BOJH (HA MOJENN).

Habmronenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKUMN pE30HAHC.

Jlabopamopnwie padbomost u onvimot.

1. OmpeneneHre YacTOThl W Tepuojia KojieOaHMM MaTeMaTH4eCKOTo
MasiTHUKA.

2. OmnpeneneHue 4acTOTHl U TIepuo/Ia KoJIeOaHU PY>KUHHOTO MasITHHUKA.

3. HccnenoBanue 3aBUCHMOCTH MEpHOJIa KOJeOAHUH MOABEIICHHOIO K HUTH
rpy3a OT JJIWHBI HATH.

4. WccnenoBaHue 3aBUCMMOCTH TIEpHOIa KojeOaHUN PY>KMHHOTO MasiTHUKA
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OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH TEpUO/a KOIeOaHW Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbIThI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh IepuoAa  KosieOaHuid
NPYXUHHOTO MasiTHUKA OT MAcChl rpy3a M KECTKOCTU MPY>KUHBI.
7. W3mepenue yckopeHusi CBOOOHOTO MaJICHHUS.
Pa3znesn 10. D1eKTpOMArHUTHOE 1OJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNeKTpOMarHuTHOE  ToJjie.  DJeKTpoMarHutHble  BoiHbL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. lllkana »nekTpoMarHWTHBIX BOJH. Hcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBA3HU.



DnekTpoMarHuTHas npupoaa cera. CKopocTh cBera. BOJIHOBBIE CBOWCTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomosl u onvimot.

1. M3ydyeHue CBOWMCTB SJEKTPOMATHUTHBIX BOJH C TMOMOIIBI0 MOOHMIBHOTO

TenedoHa.

Pa3nen 11. CBeToBbIe SIBJIEHHS.

JlyueBas MOJEIb CBETAa. HUctounuku CBeETA. [IpsimonuHerHOE
pacnpocTtpaHenue cBera. 3atMenust Connua u JIlynsl. Otpaxenue cBera. [limockoe
3epKajio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOH MpeaomiieHUsi cBera. [lonmHoe BHYyTpeHHee
OTpaX€HHE cBeTa. lICMNonb30BaHME TIOJIHOTO BHYTPEHHETO OTPAXXKEHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xoxp nayueir B gnuHze. OnrTuueckas cuctema (Qoroammnapara,
MUKpOCKONa M Teleckomna. ['J1a3 Kak onTUYeckas cHucTeMa. Bbiaum30pykocTs u
JaTbHO30PKOCTb.

Paznoxenne Oenoro cBera B crekTp. Omnwitel Hblotona. CroxxeHue
CIIEKTPAJIbHBIX 1IBETOB. J(Mcniepcus cBera.

Jemoncmpayuu.

[IpssMonuHeHOE pacpOCTpaHEHUE CBETA.

Otpaxenue cBera.

[TonyueHnue n300pa>keHMU B IJIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKaJiax.

[Ipenomnenue cpera.

Onruueckuii CBETOBO/I.

Xox nydeid B cCOOMparoIel JTUH3E.

X0 1y4er B pacceuBarollei JIUH3E.

[Tonyyenue n300paxeHuit ¢ TOMOILIBIO JIUH3.

[Tpunun aeiicTBus doToammapata, MUKPOCKONA U TEIECKOIIA.

10. Mognens rinasa.

11. Pa3noxeHue 6e10ro cBera B CIEKTP.

12. [Tony4yenue 6em0ro cBeTa Mpu CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnwie padbomost u onvimet.

1. HccnenoBanue 3aBHCUMOCTH YIUVIA OTPAKEHHUSI CBETOBOIO Jyda OT yria
NaJCHUS.

2. M3yuenue xapaKTepuCTUK H300paKE€HUs IIPEIMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yTIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yIJia
NaJCHUS HAa TPAHULIE «BO3AYX—CTEKIIO».
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4. TlomyueHnue u300pa>keHUI C TIOMOIIIBIO COOMPAIOIIEH JIUH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSIHUSI M ONTUYECKON CHIIBI coOUparoien
JIVH3BI.

6. OMBITHI 110 PA3TOKEHUIO OEIOro CBETA B CIIEKTP.

7. ONbITHI MO BOCHPUATHIO LIBETA MPEAMETOB NPH UX HAOJIOJACHUH 4Yepes3
I[BETOBBIC (PUIIHTPHI.

Pa3gea 12. KBanToBble ABJIeHUS.

OmneiTel Pezepdopna u mianerapHas mozenb atoma. Mogens atoma bopa.
HcnyckaHue u norniomeHne cBeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eTta- U raMma-uziaydeHus. CTpoeHre aTOMHOIro
aapa. Hykionnas wmoaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npeBpauienus. [lepuon momypacmnaaa aTOMHBIX SIAEP.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUs 3apsi0BOrO0 M MacCOBOI'O YHUCEIN.
DHeprus CBsI3M aTOMHBIX sAnep. CBsA3b Macchl W dHEpruM. Peakuuu cuHTE3a U
nenenus saep. Uctounuku sHeprun CostHIa U 3BE3.

SAnepnas osHepreruka. JleWcTBHA paaMOaKTHBHBIX W3JIYYEHHW Ha JKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3JIy4eHUs U MOTJIOLIECHHUS.

2. CrHekTpsl pa3JInYHbIX I'a30B.

3. CmekTp Bomopoaa.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOLIUX U3Ty4EHUN.

6. Peructpanus nznyyeHus NpUPOAHBIX MUHEPAIOB U MPOAYKTOB.

Jlabopamopnwie padbomosl u onvimol.

1. HaGmroneHue CIUTONIHBIX ¥ IMHEWYATHIX CIIEKTPOB U3ITYUICHHS.

2. HMccnenoBanue TpPEKOB: M3MEPEHHME DHEPIMHM YaCTHULBI 110 TOPMO3HOMY

nytu (o gororpadusim).

3. M3mepenue paguoakTuBHOro (hoHa.

IToBTOPUTEILHO-0000 AU MOTYJIb.

[ToBTOpUTENBHO--00001IAIOIMI MOAYJIb IPEIHA3HAYEH JI1 CUCTEMAaTU3aluu
U 0000IIeHHs  MPEIMETHOTO  COAEpPX)aHUS U ONbITa  JIEATEIbHOCTH,
NPUOOPETEHHOTO MTPU U3YYEHUHU BCEro Kypca (PU3MKH, a TAKXKe JJIsi MOJTOTOBKH K
OCHOBHOMY TOCYIapCTBEHHOMY »J3K3aMeHy MO (u3uke g 00ydJaroIuxcs,
BBIOPABILIKX 3TOT yYEOHBIN MPEAMET.

[Ipy U3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCA BUIBI
JeSITeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBAETCS JOCTHKEHUE MPEIMETHBIX U
METanpeIMETHBIX  IJIAHUPYEMBIX  PEe3yJNbTaToB  OOydeHUs, (QopMUpyeTCs
€CTECTBEHHOHAy4YHas! TPAMOTHOCTh: OCBOCHHE HAy4YHBIX METOAOB HCCIEIOBAHUS



SIBJICHUW TPUPOJLI U TEXHUKH, OBJAJEHUE YMEHUSMH OOBSCHATH (PU3HUUECKUE
SBJICHUSI, TPUMEHSS TMOJYyYEHHBbIE 3HAHWS, pemaTh 3aJa4d, B TOM YHCIIE
Ka4eCTBEHHbIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMNIMANBHO AEATEIBHOCTHBIA XapakTep JaHHOTO Pa3/elia peain3yeTcs
3a Ccu€T TOro, 4YTO OOydYaroUIMecsl BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
IIpeayIaraeTes:

HAa OCHOBE TIOJYYCHHBIX 3HAHHWI pacro3HaBaTh M HAyYHO OOBICHSITH
bu3nYecKue SIBICHUS B OKPY>KaIOIIeH MPUPOJI€ U MOBCEAHEBHON KU3HMU;

UCITIO0JIb30BaTh HAYYHbBIE METO/Ibl UCCIEAOBAHUS (PU3UUECKUX SIBJICHUN, B TOM
YUCIIe IS POBEPKH TMIIOTE3 U MOJIYYECHHS] TEOPETUUECKUX BBIBOJOB;

OOBSCHATh HAy4YHBIE OCHOBBI HambOoJiee BaXHBIX JOCTIDKCHHH COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, MPAKTUYECKOT 0 UCIIOJIb30BAHUS PA3IUYHBIX HUICTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA IMPEBPAILECHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPTHH.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yyenue ¢u3nKy HA ypOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHHUs HAIMPABIEHO

Ha JOCTM)KEHUE JIMYHOCTHBIX, METANPEAMETHBIX U MIPEIMETHBIX 00pa30BaTeIbHbIX
pe3yIbTaToB.

B pesynbTaTe uzydeHus: Gu3nKu Ha ypoBHE OCHOBHOI'O 00IIIero o0pa3oBaHuUs

y oOyuaronierocsi Oynyt copMupoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3YyIbTaThl B
YacTu:

1) IaTPUOTHYECKOT0 BOCIIUTAHMS

— IPOSIBJIEHUE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
buznuecKol HayKu;

— LIECHHOCTHOE OTHOIIIEHUE K JIOCTUXKEHUSIM POCCUMCKUX YUEHBIX --(DUZUKOB;

2) rpamIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTINTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJIEHHH OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX TMPOOJieM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM
TOCTIKECHUN (PU3UKH;

— OCO3HAaHME BAXXHOCTH MOPAJbHO--3TUYECKUX TMPUHIMUIOB B JESATEIbHOCTH
YUYEHOIO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCIPUSTHE ICTETUYECKUX KayeCTB (PU3MYECKON HayKH: €€ TapMOHHYHOIO
MOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, TJTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

— OCO3HAaHWE IEHHOCTU (PU3MYECKOM HAayKu KaK MOIIHOIO HMHCTPYMEHTa
ITO3HAHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTMM, BAKHEMILEN COCTABISAIOIICH
KYJbTYpPBI;

— pa3BUTHE HAYYHOW JIOOO3HATEIHHOCTH, MHTEpECA K HCCIEI0BATEIbCKON
NEATEeNbHOCTH;

S) ¢opMupoBaHusT  KYJbTYPbl  3A0POBbS M  3MOLMOHAJIBLHOIO
0J1aromnoJry4us:

— OCO3HaHHWE LEHHOCTH Oe3omacHoro oOpa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BAXKHOCTH MpPaBWJI O€30MacHOr0 IOBEICHUS Ha
TpaHCIIOpPTE, Ha JOporax, ¢ JJIEKTPUYECKUM U TEIJIOBBIM OOOPY/IOBAHHEM B
JIOMalTHUX YCIIOBHSIX;

— chOpMUPOBAHHOCTh HaBBIKA pediieKcHH, MpPHU3HAHHE CBOEro IpaBa Ha
OLIMOKY M TaKOTr'0 K€ MpaBa y APYroro 4eioBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— AKTUBHOE y4YacTHE€ B PEIICHUU MPAaKTHYECKUX 3a/1ad (B paMKax CEMbH,
o0pa3oBaTeNbHOW  OpraHW3aIKi, TOpoAa, Kpas) TEXHOJIOTUIECKOH W



COIIMAJILHON HANpPABJICHHOCTH, TPEOYIONMX B TOM 4YHCIE U (U3UYECCKUX
3HaHUM;

e — MHTEPEC K MPaKTUYECKOMY M3YUYCHHIO MPOo(decChid, CBSI3aHHBIX ¢ (DU3UKOMH;

e 7)3KO0JIOrHYECKOTr0 BOCIIUTAHUSA:

e — OpUEHTAlMS Ha TpPUMEHEHUE (PU3NYECKUX 3HAHUM JUIsl PElIeHHs 3a7ad B
007acTH OKpPYXKAIOIIeW Cpeabl, TUIAHHUPOBAHUSA TIOCTYNKOB W OIEHKH UX
BO3MOXXHBIX TTOCIICICTBUIN ISl OKPYXKAIOIEH CPEIIbI;

e — OCO3HaHHE TJO0ATBLHOTO XapakTepa AKOJIOTHYCCKHUX IMPOOJIeM U IMyTed HX
pelIeHHUs;

e 8) amanTanMu K M3MEHAIONIUMCS YCJIOBHSIM CONHUAJIBHOH M NMPHUPOIHOI
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCHCTBUM TPU BBIIIOJIHEHUH HCCIEIOBAHUN U
NPOEKTOB (DM3MYECKOM HAMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUAM
APYTHX;

e — TIOBBIIIICHWE YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepe3 TMPAKTHUYECCKYIO
NeSTEeNHHOCTD;

e — MOTPEOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUI, B TOM YHUCIIE (POPMYIHPOBATH
U7IeH, TIOHSATHS, THIIOTE3BI O PU3MUECKUX 00BbEKTaX U SBIICHUSX;

e — OCO3HaHHE JACPHUIUTOB COOCTBCHHBIX 3HAHUN W KOMIICTCHTHOCTEH B 00J1aCTH
(1)76370.97 8

e — IUIAHUPOBAHHWE CBOETO PA3BUTHS B MPUOOPETECHUH HOBBIX (PU3UMUECKHUX
3HAHUM;

e — CTpEMJICHHE aHAJIU3UPOBATDH U BBISBIATH B3aUMOCBSI3U PUPOJIbI, OOIIIECTBA U
HPKOHOMHKH, B TOM YUCJIE C UCIOIb30BAHNEM (PU3NUECKUX 3HAHHIA;

e — OIICHKAa CBOMX JCUCTBUI C y4€TOM BIWSHHUS Ha OKPYXKAIOIIYIO Cpemy,
BO3MOXXHBIX TJIOOAJTBHBIX ITOCIIEICTBHM.

METANPEAMETHBIE PE3YJIBTATBI

B pesynpTaTe ocBOeHHMsSI TporpaMMmbl 1O (GU3WKE HAa YPOBHE OCHOBHOTO
o01rero oopazoBanus y odydaromierocs Oyayr copMupoBaHbl MeTanpeaMeTHbIe
Pe3yJIbTaThl, BKIIIOUYAIOIIUE TO3HABATEIIbHBIC YHUBEPCAIbHBIC YUeOHbIC TeHCTBUS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIE  Y4eOHBIC  JICHCTBUS,  PETYISTUBHbBIC
YHUBEPCAIbHBIC YUCOHBIC TCHCTBHS.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

Ba3oBble Jijoruueckue JelcTBUA:



BBISBIISAITh W XapaKTEPU30BaTh CYIIECTBCHHBIC TPU3HAKA OOBEKTOB
(ssBIIEHUM);

yCTaHABJIMBATh CYIECTBEHHBIN MPU3HAK KJIacCU(DUKAIIMU, OCHOBAHUS JIJIS
000011IeHNs U CPaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHSI B pacCMaTpUBAEMBbIX (pakTax,
JTAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (DU3UUECKUM SIBIICHUSM;
BBISIBIISITh TIPUYUHHO--CJIC/ICTBEHHBIC CBS3M TPU W3YYEHUU (U3UUECKUX
SIBIICHUHA W TIPOIIECCOB, JIeNaTh BBIBOJBI C UCIOJIB30BAHUEM JCTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKJIIOUCHHM, BBIIBUTATh THIIOTE3BI O B3aUMOCBS3AX
(bU3UYECKHUX BEJIMYHMH,

CaMOCTOSITEJILHO BBIOMpPATh CHOCOO pemnieHus y4eOHOW (Qu3nueckon
3alauu (CpaBHEHHWE HECKOJbKUX BapUAHTOB pEIICHHS, BBIOOp Hambosee
MOXOSIIETO ¢ YYETOM CaMOCTOSTEIHHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBble ucciiegoBarejbcKye 1eMCTBUSA:

MCII0JIb30BaTh BOMPOCHI KaK UCCIIEIOBATEIbCKUN HHCTPYMEHT O3HAHHUS;
MPOBOJUTH MO CAMOCTOSTEIHHO COCTABJICHHOMY IJIaHY OIIBIT, HECIOXKHBIN
bu3MUecKuil HKCIEPUMEHT, HEOOJbIIOE HCCIEAOBAHUE (PU3HUECKOTrO
SBJICHUS;

OLICHMBATh HA NPUMEHUMOCTb M  JIOCTOBEPHOCTh HUH(MOpPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIEOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSITEIBHO (POpMYyITUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTbITa, UCCIIEIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlalibHEMIlIee pa3BUTHE  (PU3UUECKUX
MIPOIIECCOB, a TAKKE BBIJBUTaTh MPEANOI0KEHHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

PabGora ¢ undopmanmei:

NPUMEHSATH Pa3Iu4Hble METO/AbI, THCTPYMEHTBI U 3alpOChl MPU MOUCKE H
orOope MHPOpPMAllUM WA JAHHBIX C YY4ETOM MpPEIOKEHHON yuyeOHOM
¢duznyeckoil 3a1auy;

aHaM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETHUPOBATH HHPOPMAIUIO
pa3IUYHbIX BUAOB U (POPM IPEICTABIICHNUS,

CaMOCTOATEIbHO BbIOMpaTh ONTUMAJbHYIO (OpPMY IpEACTaBICHUS
uHpOpMalMl M WUIOCTPUPOBATh peEIHIaeMble 3a7aud  HECIOXKHBIMU
cXeMaMHu, IuarpaMMaMu, HHOM TpaduKoil 1 UX KOMOWHAIUSIMHU.

KoMMyHHMKATHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHSA:

B XO7¢ OOCYXJCHHUS Y4eOHOro MaTepHalia, pe3ybTaTOB Ja0OpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIPOCHI 0 CYIIECTBY 00CYK/IaeMOM TEMBI
BBICKA3bIBATh HJICH, HAIlCJICHHBIC HA PCEIICHHE 3aJauyd M IOJJep KaHue
01aroxeaaTeIbHOCTH OOIICHUS;



COIMOCTAaBJISATh CBOM CYXACHUS C CYXJICHHSIMH JPYIHMX YYaCTHUKOB
Juanora, OOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3UIINIA;

BBIPAKATh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCHhbMEHHBIX TEKCTAX;
MyOJIMYHO MPEJCTABIATh PE3YJAbTAThl BBHIMIOJIHEHHOTO (PU3MUECKOTO OIbITA
(3KCIIEpUMEHTA, UCCIEAOBAHMS, POEKTA);

NMOHMMAaTh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHANBUIYaIbHOW pabOThl TMPU PEIICHUU KOHKPETHOU (U3UUECKOU
npo0JIEMBI;

NPUHUMATh eI COBMECTHOW JCSITCIILHOCTH, OPTaHW30BBIBATh JEHCTBUS
no e€ JIOCTIKEHHIO: PAaclpenensiTh pPOJiu, OOCYKIaTh MPOLECCHl U
pPE3yJIbTaThl COBMECTHOM pabOTHI, 000011aTh MHEHHUSI HECKOJIBKUX JIFOJICH;
BBITIOJTHATH CBOIO YacTh PaOOThI, OCTUTAsl KAaU€CTBEHHOI'O pe3ysbTara 1o
CBOEMY HAIlPaBJIEHUIO U KOOPJIUHUPYS CBOM JEUCTBHUS C JIPYTUMHU
YJIeHaMU KOMAaH/Ibl;

OLICHUBATh KAa4€CTBO CBOETO BKJIaJa B OOIIMA MPOIYKT MO KPHUTEPHUSIM,
CaMOCTOSITEIBHO C(HOPMYJIUPOBAHHBIM YYACTHUKAMU B3aUMOICHUCTBUS.

PerynsiTuBHBIC YHMBeEpCaJbHbIe YUeOHbIE AeliCTBUSA

Camoopranusanus:

BBISIBJISITh TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYAlMsIX, TPEOYIOLIUX
JUIsL pelieHust GU3NYeCcCKUX 3HaHU;

OPHUEHTHPOBATBCA B  PA3NUYHBIX IOAXOJAAX IPUHATHS  PELICHUHN
(MHIMBUAYaJIbHOE, MPUHATHE PEUIEHUS B TpYIIe, NPUHATHE PELICHUM
TPYIIION);

CaMOCTOSITEIIbHO COCTAaBIISITh AJITOPUTM pelieHus (U3NYECKOM 3a]1aun UiTu
IUTAaHA KCCJIEAOBAHUS C YYETOM HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, ApTYMEHTHPOBAThH MPEJIaracMble BApUAHTHI PELIEHUM;
JieN1aTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

C&MOKOHTpOJ’lb, AMOIHMOHAJIbHBIN HHTEJIEKT:

JIaBaTh aJIEKBaTHYIO OLEHKY CUTyalluu U Npejararh 1iaH e€ U3MEHEHNUS,;
OOBSICHATh NPUYUHBI  JOCTHXKEHHUS  (HEIOCTUKEHUS) PE3yJIbTaTOB
NeSITENIbHOCTH, AaBaTh OLEHKY PUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JACIATEIBHOCTh (B TOM YHCJIE B XOJ BBIIOJHEHUS
(U3MYECKOr0 UCCIENOBAaHMS WJIM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHMUBIIMXCS CUTYyallMii, YCTAHOBJIEHHBIX OILIMOOK,
BO3HUKIIUX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE PE3YNIbTAaTA LIEJIN U YCIOBUSM;

CTaBUTb Ce0s1 Ha MECTO IPYroro 4eJOBEKa B XOJE€ CIOpa WM JUCKYCCUU
Ha HAYy4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUS U JIOTUKY APYroro;



NPU3HABATH CBOE MPABO Ha OMIMUOKY MpHU pelieHuU (PU3NYECKUX 3a/1ay WU
B YTBEPIKIACHUAX HA HaAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

HPEIMETHBIE PE3YJIBTATHI

K xoniy ooyuenust B 7 kj1acce npeMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHA: (PU3MYECKHE W  XUMHYECKHE  SBIICHMUS,
HaO0JII0ICHUE, SKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, €AMHMIIBI (PU3HUUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHble COCTOSHUSI BeulecTBa (TBEpIOE,
KHUJIKOE, Ta3000pa3HOe), MEXaHWYECKOe JBIKEHHE (paBHOMEPHOE,
HEPABHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPUS, pPaBHOAECHCTBYIOIIAS
cuna,  aedopmarus  (yopyras, rJIacTuyeckas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyarh sBiaeHUS (Auddy3us, TEMIOBOE IBMKEHHUE YACTHI] BEIIECTBA,
pPaBHOMEPHOE  JIBIDKEHHE, HEPABHOMEPHOE  JIBJKCHHE,  HWHEpLMS,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3aKPEIUVIEHHOU OCBHIO
BpalllEHUs, Tepenada [OaBiICHUS TBEPABIMH TEIAMU, XKUIKOCTSIMU U
razamyd, arMochepHoe JaBlieHWEe, IUTaBaHWUE TeN, MPEBPAIICHUS
MEXaHUYECKON IHEPruu) Mo ONUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JAHHOE (PU3UYECKOE SBJICHUE;
pacro3HaBaTh MPOSIBICHHE W3YYEHHBIX (PU3MYECKUX SBICHUW B
OKpY’)KalollleM MHUpE, B TOM 4YHclie (U3UYECKUE SBJICHHUS B MPUPOJIE:
MpUMEPhl JIBUKEHHUS C PA3JIMYHBIMU CKOPOCTSMH B XKUBOM M HEXUBOU
MPUPOJIE, NEUCTBUE CWIBI TPEHUS B MPUPONE U TEXHUKE, BIHSIHUE
aTMOC(EpHOro J1aBJICHUs Ha KMBOW OpPraHu3M, IUIABaHUE PbIO, pblYaru B
TEJE YEeJIOBEKa, PU 3TOM NEPEBOJUTH MPAKTUYECKYIO 33/1ayy B y4EOHYIO,
BBIJICJISITH CYIIECTBEHHBIC CBOMCTBA (IMTPU3HAKU) (PU3UUECKUX SIBIICHUI;
OIMKCHIBATh M3YyYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBJICHHS, UCTIOIb3Ys
¢usnyeckue BeIMUMHBI (Macca, 00BEM, IUIOTHOCTh BEUIECTBA, BPEM,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHUJIA TAKECTH, BEC
Tena, CWia TpeHus, JaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAs CUJIa, MEXaHWYeckas padoTa, MOIIHOCTb, TUIEYO CHIIBI,
MOMEHT CHJIbI, KO3()QUIMEHT TOJE3HOTO JEWCTBUS MEXaHHU3MOB,
KUHETUYECKasi W TOTEHIMAIbHAS SHEPTHsi), MPU OMNHCAHWUU MPABUIBHO
TpakToBaTh  (U3MYECKUI  CMBICH  HUCHOJB3YyEeMbIX  BEJIMYUH, HUX
0003HaYeHUs1 ¥ EIUHULIBI (PU3NUYECKUX BEIUYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIMUYMHY C JIPYTUMU BEIIMYMHAMH,
CTPOUTH TpahrKK N3YUCHHBIX 3aBUCUMOCTEH (PH3NUECKUX BEITUYNH,



XapaKTepu3oBaTh CBOWCTBA TN, (PU3UUECKUE SIBICHHUS U MPOLECCHI,
UCIIOJIb3YsI TIPaBMIIa CIIOXKEHUs CHII (BAOJb OJHOW MpsMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MPaBWJIO paBHOBECHUs pbiuara (0s0Ka),
«30JI0TO€ TPABWJIO» MEXAHHWKH, 3aKOH COXPAaHEHUS MEXaHH4YECKOU
SHEPruM, MNpU ITOM JaBaTh CJIOBECHYIO (DOPMYJIUPOBKY 3aKoHa H
3alUCHIBATh €r0 MAaTEMATHYECKOE BBIPAKEHUE;

OOBICHATH (PU3HUECKUE SIBICHHUS, MPOLIECCHl U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTYyallMil MpPaKTHKO-OPUEHTUPOBAHHOI'O XapakTepa:
BBISIBJISITh MIPUYHMHHO--CJICJICTBEHHBIC CBS3U, CTPOUTh OOBACHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOWCTBA (DPU3UUECKUX
SBJICHUM, (PU3UIECKUX 3aKOHA WIJIH 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3ajayu B 1—2 JEHCTBUA, MCHONb3Yys 3aKOHBI U
dbopMybl, CBsA3BIBalOUIME (PU3MUYECKUE BEIMYMHBI: HAa OCHOBE aHalu3a
YCIIOBHSI 33/1a4d 3alHUCHIBATh KPATKOE yCIOBUE, MOJCTABIATh (hU3MUECKUE
BEITUYMHBI B (DOPMYJIBI M TPOBOIUTH PACUETHI, HAXOAWUTH CIPABOYHBIC
JTaHHBIE, HEOOXOAUMBIE JJI PEUICHUs 3a/1ad, OLIEHUBATh PEATUCTUYHOCTD
MOJy4eHHOU (PU3NYECKOM BEIMYUHBI;

pacmo3HaBaTh MPOOJIEMBbI, KOTOpPHIE MOXKHO PEIINTh TPH TOMOIIU
(U3HYECKUX METOAO0B, B OMMCAHUH UCCIIEI0OBAHUS BBIEIATH IPOBEPIEMOE
npeanonoxenue  (TUnoresy),  pazidyaTb W MHTEpPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAXOAWUTh OIIMOKM B XOJ€ OIbITA, JeIaTh
BBIBOJIbI 110 €T0 PE3YJIbTaTaM;

NPOBOJAUTH OMBITHI O HAOMIONECHUIO (PU3NYECKUX SIBJICHUUA WIH
bu3UIECKUX CBOIICTB TEJl: dbopmyIUpoBaTh MIPOBEPSAEMBIC
MPEANONI0KEHUs1, COOMpPaTh YCTAHOBKY M3 MPEAI0KEHHOT'0 000PY10BaHMS,
3aMMChIBATh XOJI OMBITAa U (DOPMYITUPOBATH BHIBOJIBI;

BBITIOJIHATh MPSMBbIE U3MEPEHUS PACCTOSAHUS, BPEMEHHU, MAacChl Tela,
0o0béMa, CWJIBl M TEMIEpaTypbl C MCIOJb30BAHMEM aHAJIOIOBBIX U
u(poBBIX MPUOOPOB, 3aAMUCHIBATH IMOKa3aHUs NPUOOPOB € YUYETOM
3aJIaHHOM aOCOMIOTHOM MOTPEITHOCTH U3MEPEHUH;

MPOBOJUTH MCCIIEAOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKOW BEIIMUYUHBI OT
JIpPYrol € HCMONb30BAHUEM TMPSMBIX H3MEPEHUN (3aBUCHUMOCTHU IIYTH
PaBHOMEPHO JABMXKYIIErOCs Tela OT BPEMEHHM JBHKCHHUS TENA, CHUJIbI
TPEHMS CKOJIbKEHUS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEHN T
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOAAN CONPUKOCHOBEHUS TEN, CHUIIbI
YOPYroCTA OT Y/UIMHEHHS MPY>KUHBI, BBITAJIKUBAIONIEH CUJIBI OT 00bEMaA
MOrpyKEHHOM YacTH Tela U OT IUIOTHOCTU XKUJKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH T€Jia, OT INIYOUHBI, HA KOTOPYIO MOTPYXKEHO TEN0, YCIOBUM
IUIaBaHUsl TEJ, YCIOBUM paBHOBECHs pblyara U OJOKOB), y4acTBOBaTh B



IUTAHUPOBAHUM  Y4€OHOTO HWCCIEAOBaHUs, COOMPATh YCTAaHOBKY H
BBITIONHITh W3MEPEHUS, CIEMys MPENI0oKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TOJIYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIWYMH B BUJE
NPEIIOKEHHBIX Ta0MuIl W TpaduKOB, JAETaTh BBIBOABI MO pe3ylbTaTaM
UCCIICIOBAHMS;

IPOBOJNUTh KOCBEHHbIE H3MEPEHMsI (PU3MUECKUX BEJIWYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTU W TBEPAOTO Tejia, CuUjla TPEHHUS] CKOJIbKECHMUS,
JaBJICHHWE  BO3/yXa, BBITAIKUBAIONIAs  CWiIa, JEHCTByMOIIas Ha
NOTPYXEHHOE B KHUJIKOCTh TeNO0, KOA((OUIMEHT IOJNEe3HOTO JEHCTBUS
IOPOCTBIX MEXAaHU3MOB), CIEAys MPEIOKEHHON HWHCTPYKUUU: TpU
BBIMIOJTHEHUH HU3MEPEHUM coOupaTh 3KCIEPUMEHTAIBHYIO YCTaHOBKY U
BBIUMCIISITh 3HAYEHNE UICKOMOMW BEITMYMHBI,

COOJTIOIaTh MpaBWIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaTOpHBIM
o0opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOWUCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOILIAOIIMECS COCYIbl, OapomeTp,
phIYar, IOJBMKHBIN U HETIOABW)KHBIN OJIOK, HAKIIOHHAS IJIOCKOCTH;
XapaKTepu30BaTh TMPUHIMIBI  JCHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OIMOPOH HAa WX OmMHUCaHus (B TOM 4YHUCJE:
NOJIIMITHAKY, yCTPOWCTBO BOAOIPOBOAA, THIPABIMYECKUN Tpecc,
MaHOMETp, BHICOTOMEp, TIOPIITHEBOK HACOC, apEOMETP), HCIIONIb3YsT 3HAHUS
O CBOMCTBaX (PM3UYECKUX SBJICHUM M HEOOXOMUMBbIE (HPU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpPhl  (HAXOAWTh  HHGOPMALMIO O  MPUMEPax)
NPAaKTHYECKOTO HWCIONMb30BaHUs (PU3MUECKUX 3HAHWH B TOBCETHEBHOU
KU3HU 711 oOecrieueHnst 0€30MacHOCTH MpU oOpaIrieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3JI0POBbS U COOJIIOICHUS
HOPM DKOJIOTHYECKOTO MOBEACHUS B OKPYXKAIOIIEH cpere;

OCYIIECTBIATh OTOOp HCTOUYHWKOB wuH(popmammu B HHTepHeTe B
COOTBETCTBHH C 33J]aHHBIM MTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH © TYTEM CpPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATD
UHPOPMAIMIO, KOTOpas SIBISAETCS NPOTHBOPEUYMBON WM MOXET OBITh
HETOCTOBEPHOIA;

UCTIOJIb30BaTh MPH BHINOJHEHUHN YUE€OHBIX 3a/laHUi Hay4YHO--TIOMYJISPHYIO
auTepaTypy  (pU3MUecKoro coaepiKaHds, CIPaBOYHBIE  MaTEpHAIbI,
pecypcbl cetu MIHTEepHET, BlajeTh MpuéMamMi KOHCIICKTHPOBAHUS TEKCTa,
npeodpazoBaHusl UHPOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKUE MUCHbMEHHbIE U YCTHBIE COOOLICHHS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpMAIuu (HU3MUECKOTO CONIEPKaHUs, B TOM



yyclie MyOJMYHO JIefaTh KpaTKUEe COOOUIEHUS O pe3yibTaTax MPOEKTOB
WIM Y4eOHBIX MCCIENOBAaHUN, NpPU HTOM TPAMOTHO MCIOIB30BaTh
W3YYCHHBIM TOHATHUHHBIM ammapaT Kypca (QHU3UMKH, COMPOBOXAATh
BBICTYIUIEHUE IIPE3CHTALUEN;

IpU BBIMOJTHEHUH Y4YEOHBIX NPOEKTOB M HCCIEAOBAHUM pacrpenesTh
00513aHHOCTH B TpYIIE B COOTBETCTBUHM C IOCTABJIEHHBIMU 3ajauaMH,
CIEAUTh 3a BBINOJHEHWEM IUIAHA JCUCTBUM, AaJEKBAaTHO OLCHHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIbHOCTb  [PYMIbl, BBICTPAUBATH
KOMMYHHUKAaTHBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHUE OKPYKAFOIIHX.

K xoniy o6yuenus B 8 ki1acce npeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

MCII0JIb30BaTh MOHSTHSA: Macca U pa3Mepbl MOJIEKYJ, TEIIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUA BEIIECTBA, KPUCTAIIINUECKUE U
aMop(¢HBIC TeNa, HACBHIIICHHBIN W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPEHHSS HHEPrusi, TEIIOBOW JBUTATENb,
AJIEMEHTAPHBIN AJIEKTPUUECKUM 3apsifl, AIEKTPUUECKOE TOJIE, MPOBOJIHUKU
Y IUDJICKTPUKH, TTIOCTOSHHBIN JIEKTPUUYECKUN TOK, MATHUTHOE TMOJIE;
paznnyath SBJICHUS (TEIUIOBOE PACHIMPEHHE M CXKAThe, TEeIUlonepenaya,
TEIJIOBOE PABHOBECHE, CMAUYMBAHUE, KAWUISIPHBIC SBJICHUS, UCIIAPEHUE,
KOHJICHCAIUsl, TUIaBJICHUE, KpHUCTauIM3anus (OTBEpJeBaHUE), KUIICHHUE,
Terionepeaaya (TETUIONPOBOAHOCT, KOHBEKIIHSI, U3JIy4eHue),
ANEKTpU3AIUS TeN, B3aUMOJEUCTBUE 3apANIOB, ACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHUE, B3aAUMOJCHUCTBUE MATHUTOB, JICHUCTBUE
MarHuTHOT'O TOJISl Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHIYKITUS)
10 ONHCAaHUID UX XAPAKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3NUYECKUX SBICHUH B
OKpY’KaroIeM MHpe, B TOM uHcie (U3UYECKHE SBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KaNWUISIPHBIE SBICHUS B TPUPOJIE,
KpUCTAJIbI B mpuponae, uznydeHue CoJiHIA, 3amMep3aHHe BOJOEMOB,
MOpCKHUE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUUECKHE
SABJICHUS B aTMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3emid, Jpeid MOoIICOB, POJIb MAarHUTHOT'O MOJS IS JKU3HU Ha
3emuie, MONSIPHOE CUSTHUE, IPU ITOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7auy B
y4eOHYI0, BBIACNIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (U3UUYECKUX
SIBJICHUH;

OIKCHIBATh M3YyYEHHBIE CBOMCTBA TEN M (PU3UUYECKUE SIBJICHHS, UCTIOIb3Ys
dbusnueckue BEIMYHMHBI (TEMIIepaTypa, BHYTPEHHSISI DHEPT U, KOTUIECTBO
TEIJIOThI, yJelbHasl TEIUIOEMKOCTh BEIECTBA, YJACIbHAs TEIUIoTa



IUTaBJICHMS], yJeldbHAs TeIJioTa NapooOpa3oBaHUs, VeidbHas TeIioTa
CrOpaHusl TOIUIMBA, KOA(M(PUIIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOM
MAllIMHbI, OTHOCUTENIbHAA BIIAXKHOCTb BO3/yXa, JJIEKTPUUYECKUU 3apsih,
CUJa TOKA, JJICKTPUUYECKOE HAIpPSKEHWE, COMPOTHUBJIIEHHUE IMPOBOJIHUKA,
yAeIbHOE  CONpPOTUBIEHUE  BEIIEeCTBa, paboTa M MOIIHOCTh
ANEKTPUYECKOr0 TOKA), NPU  ONHUCAHUM MPAaBUWIBHO TPAKTOBAaTh
(bu3HYECKUil CMBICII MCTOIB3YEeMbIX BEIUYHH, 0003HAYEHUS W EIHHUIIBI
(bU3UYECKUX BEIUYUH, HAaXOAUTh (OPMYJIbI, CBSI3bIBAIOIIME TAHHYIO
(GU3UYECKYI0 BEIMYMHY C JAPYTUMU BEJIUYMHAMH, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3MUECKUE SIBICHHUS U TIPOIIECCHI,
WCIIOJIb3Yysl OCHOBHBIE TOJIOKEHUSI MOJIEKYJIAPHO--KUHETUYECKON TEOpUU
CTpPOEHUSI BEIlleCTBA, MPUHIUII CYNEPHO3UIMU Tojiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsaaa, 3akoH Oma [ yyacTKa LIeTH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpAaHEHHsS DHEpPrud, TMpPH OSTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MAaTEMAaTHYECKOE
BBIPAXKEHUE;

OOBSICHATH (PU3UYECKHE TMPOIECCHl M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CUTYallMl MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTEPa: BBISABIISITH
MPUYUHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH O0BACHEHUE U3 1—2 JIOTHYECKUX
1aroB ¢ omnopoi Ha 1-2 W3y4eHHBIX CBOMCTBA (DU3MUECKHUX SIBICHUM,
(bu3HUeCcKNX 3aKOHOB WJIU 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3aJadyd B 2—3 JEWUCTBUS, HCHOJb3YysSd 3aKOHbl U
dbopmyIbl, CBA3BIBAKOIINE (PU3NUECKHME BEIUYMHBI: HAa OCHOBE aHaln3a
YCIOBUSL 3aJladyd 3alHChIBaTh KPATKOE YCIOBHUE, BBISBIATH HENOCTATOK
JAHHBIX JUIS  PEIIeHUs 3a7a4d, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEoOXOoauMble Il €€ pelleHUs, MPOBOAUTH PACUEThl M CpaBHUBATh
MOJIy4E€HHOE 3HaUeHUE (PU3NIECKOM BEJIMUUHBI C U3BECTHHIMU JIAHHBIMU;
pacro3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXXHO pEHIUTh MpPU OMOIIU
(U3UYECKUX METOJIOB, HCHOJb3Yysl OMHCAHUE HWCCIEIOBAHUS, BBIJCIAThH
MPOBEPSIEMOE MPEANOJIOKEHUE, OLECHUBATh MPABUIBHOCTH IOPSJKA
MIPOBEIEHUS UCCIIEIOBAHUS, AEIATh BEIBOBI,

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3WYECKUX SBICHUU WIH
(bU3UYECKUX CBOMCTB TelN (KAaNWJUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHMsl TMpPHU U3IYYEHUH OT LBETa M3Tydarouen (MOTrJoIIaroNieil)
IIOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJBI OT TEMIEPATyphl KUIAKOCTH U
Iomaan €€ TIOBEPXHOCTH, JJIEKTPU3alUs TEI W B3aUMOJECUCTBHUE
ANEKTPUYECKUX 3apsifoB, B3aUMOACHCTBUE TOCTOSSHHBIX MAarHHUTOB,



BU3yaJu3allkisl MarHUTHBIX TIOJI€d TMOCTOSIHHBIX MAarHuTOB, JIEUCTBHUS
MarHUTHOTO TOJSi HAa TPOBOAHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa,
CBOMCTBA 3JEKTPOABUTATENSl MOCTOSHHOIO TOKa): (POpMyIHpOBaTh
IIPOBEpPSAEMbIE MPEANON0KEHHUS], COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000py0BaHMs, ONKCHIBATH XOJ1 OMbITA U (DOPMYIUPOBATH BHIBOIBI;
BBIIOJIHATH  IPSIMBIE  W3MEPEHHsT  TEMIEpPaTypbl, OTHOCUTEIbHOU
BJIQXHOCTH BO3/1yXa, CHJIbl TOKAa, HANpPSDKEHUS C HCIOIb30BAaHHEM
aHAJIOTOBBIX MPHUOOPOB M JATYMKOB (DU3MUECKUX BEIIMYWH, CPABHUBATH
pe3yabTaThl U3MEPEHUH ¢ YUETOM 3aJJaHHON a0COFOTHOM MOTPEIIHOCTH;
IPOBOJIUTH MCCIIEIOBAaHUE 3aBUCUMOCTH OJITHOM (PM3NYECKOM BEIHUYUHBI OT
IpPYyrod C  HUCIOJB30BaHUEM  MPSAMBIX  M3MEpPEHUH  (3aBUCUMOCTH
CONMPOTHUBJIEHUS] TPOBOAHUKA OT €ro JJIMHBI, IUIOMIAJU TONEPEUHOr0
CEUEHHUsI U YJIETbHOIO COMPOTUBIICHHSI BEIIECTBA MPOBOJIHMKA, CUIIBI TOKA,
UAYNIEro 4epe3 TMPOBOJHMUK, OT HANpsXKEHWs Ha  POBOJHUKE,
UCCJIEIOBAHUE TOCIEAOBATEIbBHOIO M  MApaJUIENIbHOTO  COEIMHEHHM
IIPOBOJHUKOB): IUIAHUPOBATH HCCIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUs, Clenys NpeJIOKeHHOMY IUIaHy, (UKCUPOBATh
pe3yabTaThl TOJTYYEHHOW 3aBUCUMOCTH B BHJE TaOnMll U IpaduKoB,
JIeNIaTh BBIBOJBI 110 PE3YJIbTATAM UCCIIEAOBAHMS;

MPOBOJUTh KOCBEHHbIE HW3MEpEHUd (PU3NYECKUX BeIUMYMH (yAelbHas
TEIIOEMKOCTh ~ BEIIECTBA, COMPOTUBJIECHUE TMPOBOJHMKA, paboTra U
MOIITHOCTh 3JIEKTPUUECKOr0 TOKa): IJIAaHUPOBAThb W3MEPEHMs, COOUpATh
AKCIIEPUMEHTAIbHYIO YCTaHOBKY, CJENysl NPEII0KEHHON MHCTPYKLUHHU, U
BBIYMCIIATH 3HAUEHHUE BEJINYUHBI;

coOII0aTh MpaBujia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1abopaTopHbIM
000OpyTI0BaHUEM;

XapaKTEepU30BaTh NPHUHIMIBI  JEHCTBUA H3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha MX oOmnucaHud (B TOM 4YHUCIE:
CUCTeMa OTOIUIEHUS JOMOB, TMTPOMETp, MapoBasi TypOWHA, aMIepMeETp,
BOJITMETP, CUETYMK DSJIEKTPUYECKOM DSHEPIHH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpBI, HarpeBaTENbHBIE ANEKTPOIIPUOOPHI (IPUMEPHI), FNEKTPHUUECKUE
MPEIOXPAHUTENH, HIEKTPOMATHUT, SJIEKTPOABUTATEINb IIOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHHUS O CBOMCTBAX (PU3UYECKUX SIBICHUN W HEOOXOIUMBIC
(u3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEPHUTEIbHbBIE
npuOoOpsl MO CXeMaM M CXEMaTUYHbIM PHUCYHKaM (5KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, ICHUXPOMETP, TMTPOMETP, JBHUraTellb BHYTPEHHETO
CrOpaHMsi, AJIEKTPOCKOI, PEOCTAT), COCTABJIATH CXEMBI JJIEKTPUYECKHX



LIETIEN C IOCIEA0BATENbHBIM U MapajuIeIbHBIM COCAUHEHUEM DJIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAUCHHS DJIEMEHTOB JIEKTPUUECKUX IIETIeH;
OPUBOIUTHL  NpuUMepbl  (HAXoauTh  MHGOOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIONb30BaHUA (PU3MUYECKUX 3HAHUH B IIOBCEIHEBHOM
KU3HU JIJIs1 oOecriedeHnst 0€30MacHOCTH MpU oOpalieHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3JI0pPOBbS U COOJIIOJIEHUS
HOPM 3KOJIOTUYECKOT0 TIOBEJEHUS B OKPYKAIOLIEH Cpeae;

OCYLIECTBJISITh MOMCK HMHPOpMaUUUd (PU3UYECKOrO0 COJAEpKAHHUS B
HNurepHeTre, Ha OCHOBE HMEIOIIUXCA 3HAHUM U IIYTEM CpPaBHEHUS
JIOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIJCNIATH  HH(POPMAIIUIO, KOTOpas
ABJIAETCS POTUBOPEYMBOM MIIM MOKET OBITh HEOCTOBEPHOM;
MCIOJIb30BaTh MPHU BBIMOJIHEHUN YYEOHBIX 3aIaHU HAYYHO--TIOMYJISIPHYIO
IUTepaTypy  (PU3MYECKOro COAEp)KaHUs, CHOPABOYHBIE MaTEpHAIbI,
pecypcebl cetu HTEpHET, BiaaeTh NpuéMamMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POpPMAITUY U3 OJHOU 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE INMHCbMEHHBIE W KPATKHE YCTHBIE COOOILEHMS,
o0o0mas uHGOpPMAIIMI0 M3 HECKOJBKUX HCTOYHUKOB (PU3UYECKOTO
COJCp)KaHMs, B TOM 4YHCJIE MMYOJIMYHO TIPENCTABIATh pE3yIbTaThl
IIPOEKTHOM WJIM UCCIENOBATEIbCKON NEATENBHOCTH, MPA 3TOM I'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATUIHBIA anmapar Kypca (u3ukwy,
COIIPOBOXJATh BBICTYIUICHUE IIPE3EHTALIUEN;

IpU BBIMOJHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAaHUN (HUIUUECKUX
IIPOLIECCOB PACHPENENATh OOS3aHHOCTH B TPYIIE B COOTBETCTBUHM C
IIOCTABJICHHBIMM 3a/1a4aMU, CIICIAUTH 3a BBIIIOJIHEHUEM IUIaHA JECUCTBUU U
KOPPEKTHUPOBAaTh €ro, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIM BKJIAJA B
JIEATENBHOCTD TPYIIIbI, BBICTPAUBaTh KOMMYHUKATUBHOE B3aNMOJIENCTBUE,
IPOSIBIISISt TOTOBHOCTH pa3peliaTtbh KOH(IUKTHL.

K xoniy ooyuenust B 9 kj1acce npeamMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIHUXCS YMEHUM:

WCIIOJIb30BATh TOHATHS: CHUCTEMA OTCYETA, MaTephalbHas TOYKAa,
TPAEKTOPHUS, OTHOCUTEIHHOCTh MEXAaHWYECKOrO JBIKEHUS, Aehopmanus
(ympyras, mjgacThyeckasl), TpeHHe, IEHTPOCTPEMUTEIIbHOE YCKOpEHUE,
HEBECOMOCTh U TEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO TBEPIOE TeEo,
IEHTP TSDKECTH TBEPIOTO Tella, paBHOBECHE, MEXaHUUECKUE KOJICOaHUs U
BOJHBI, 3BYK, WH(QPa3ByK MU YIbTPa3BYK, 3JIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaJbHO30PKOCTb,
CIEKTPBI UCITYCKAHMSI U TOTJIONICHUS, ab(a-, 0eTa- U raMMa-u3IydeHus,
W30TOIIbI, SiZIEpHasi SHEPTeTUKA;



pasznuyarh SIBJICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJIMHEHHOE
JBUKEHHUE, PABHOYCKOPEHHOE MPSMOJIMHENHOE JBUKEHHE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE IBHKEHUE 10 OKPYKHOCTH, B3aUMOJECHCTBHE
TeJ, PEAaKTUBHOE JBUXXEHHUE, KOJIEOATENIbHOE ABWXKEHHE (3aTyxarolue u
BBIHYKJIEHHbIE KOJIEOaHUs), PE30OHAHC, BOJHOBOE JBW)XEHHE, OTPAKEHHE
3ByKa, NPSIMOJIMHEWHOE PacHpOCTPAaHEHUE, OTPAKEHUE WU TNPEITOMIICHHE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEIOro CBETa B
CHEKTp M CJOXEHUE CHEKTpPaJbHBIX IIBETOB, JUCHEPCHUS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3JIyYEHHs) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UUECKOE SBICHHUE;

pacno3HaBaTh NPOSABICHHE HW3YYEHHBIX (PU3MUECKUX SIBJICHUH B
OKpy’)XamllleM Mupe (B TOM uucie (PU3MUECKHE SBJIECHUS B IPUPOJE:
NPUIUBBL U OTJIUBBIL, IBUKEHHUE Tu1aHeT COJTHEUHOHM CUCTEMBI, PEaKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUSTUE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHME BOJIHBI, I[yHAMH, 3XO0, LIBETa Tell,
ONTUYECKHUE SIBIICHUS B IPHUPOJE, OMOIIOrMYECKOE NEHCTBUE BUAMMOIO,
yIbTPapHOIETOBOIO U PEHTICHOBCKOI'O M3JIyY€HHUH, €CTECTBEHHBIN
pPaANOAKTUBHBIN (POH, KOCMHYECKHE JYy4YH, PaJUOAKTUBHOE H3IIYyYEHUE
NPUPOAHBIX MHHEpAJOB, JIEHCTBUE pPANAMOAKTUBHBIX M3JIYYEHUH Ha
OpPraHu3M 4YeJIOBEeKa), MpPH ATOM IMEPEBOAMTH MNPAKTHMUYECKYIO 3aJady B
yueOHYI0, BBIIENATh CYHIECTBEHHBbIE CBOMCTBA (NIPU3HAKU) (PU3NYECKUX
SIBIICHUI;

OIKCHIBATh M3YyYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHS, UCTIOIb3YS
¢u3nyeckue BEIUYMHBI (CpEIHSs U MTHOBEHHAs CKOpPOCTb Tejla IpHU
HEPABHOMEPHOM JIBIJKEHHH, YCKOPEHHE, MEPEMELIEHUE, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CWIa YINPYrOCTH, CWJIA TSKECTH, YCKOpPEHUE
CBOOOJHOrO TMAaJeHusi, BeC Tela, HUMIOYJIbC Tela, HWMILYJIbC CHUJIbIL,
MeXaHu4yeckass pabdoTa M MOIIHOCTb, INOTEHUUAJIbHAas HHEPrusl Tena,
MOJHATOIO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPrUsl CKaTON
NPYXUHBI, KHHETHYECKAas SHEprus, IOJHAs MEXaHW4YecKas SHEeprus,
NEPUOJ U 4acTOTa KoneOaHul, UIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeIb MPETOMIICHUS CPENbl), P OMMCAHUU
NPaBUJIBHO TPAKTOBATh (DU3MYECKUN CMBICT HCHOIB3YEMBIX BEITUYHH,
0003HaYeHUs1 U €IWHULBI (PU3NYECKUX BEIUYMH, HAXOIHUTHh (POPMYIIBI,
CBSI3BIBAIOLIME JAHHYIO (PU3MYECKYIO BEIMYUHY C JAPYTUMHU BEIUYHMHAMU,
CTPOUTH IrpapUKHU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJINYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (uU3MUecKue SBICHHUS U IPOLIECCHI,
UCIOJIb3Ysl 3aKOH COXPAHEHUs HPHEPruu, 3aKOH BCEMHUPHOI'O TATOTECHMS,



NOPUHIUIT CYNMEPHO3UIMA CHUJI, TPUHIUI OTHOCHTENbHOCTH [ amwmies,
3akoHbl HBIOTOHA, 3aKOH COXPAaHEHUS HMITYJIbCA, 3aKOHBbI OTPAKEHUS U
NPEJIOMJICHUS CBETA, 3aKOHbI COXPaHEHMsI 3apsiI0BOTO U MacCOBOI'O YHUCEl
IpPU SIEPHBIX PEAKUUAX, MNPU ITOM J1aBATh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alMChIBATh €r0 MATEMATUYECKOE BhIPAKEHUE;

OOBSCHATh (PU3NYECKUE MPOIIECCHl M CBOMCTBA Ted, B TOM 4YHCIE U B
KOHTEKCTE CUTyalHil MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH
NPUYUHHO--CIICACTBEHHBIE  CBSI3M, CTPOUTH OOBsACHEHHWE w3 2-3
JIOTUYECKUX IIAaroB ¢ OMOpPOM Ha 2—3 M3YYEHHBIX CBOWCTBA (PU3UUECKUX
SIBJICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacy€rHble 3amadd  (omuparonMecs Ha cuctemMy w3 2-3
ypaBHEHUI), UCTIONB3YSl 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (PU3HUECKUE
BEIMUMHBI: HA OCHOBE aHAlIM3a YCIIOBUS 3a/Jayd 3alMChIBaTh KpPAaTKOE
YCIIOBUE, BBISBIATh HEIOCTAIOLINE WIM M30BITOUYHBIE JaHHbIE, BBIOUpPAThH
3aKOHBI U (HOPMYIIbI, HEOOXOIUMBIE JIJISl PEHICHUs, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEATMCTHUYHOCTh IOJYYEHHOIO 3HA4YEeHHUS (PU3UUECKOU
BEJIMYMHBL;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MPH [OMOIIU
(U3HYECKMX METOAOB, HCIONb3ysl OMHCAHHE HCCIEHOBaHUS, BBIACIATH
NPOBEPAEMOE MPENINONIOKEHNE, OLEHUBATh MPABWIBHOCTh TOpPsJIKa
NPOBEJCHUSI  HCCIEAOBAaHUA, JENaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3ybTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOANUTH OMBITHl MO HAOMIOACHHIO (DU3MYECKHX SIBICHUA WIH
bu3nueckux CBOMCTB Ten (M3yueHue BTOporo 3akoHa HbroToHa, 3akoHa
COXpPaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpUojia KoieOaHUN NPY>KUHHOTO
MasiTHUKA OT MAacChl rpy3a M *KECTKOCTU MPYKUHBI U HE3aBUCHMOCTH OT
aMIUTUTY/Ibl MAJIBIX KOJIEOaHUM, PSIMOIMHEHHOE pacCIpOCTpaHEHUE CBETA,
pa3no)keHue Oeyoro CBeTa B CHEKTpP, M3YYEHHE CBOWCTB HM300paKeHHs B
IUIOCKOM 3€pKajie U CBOWCTB H300pa)k€HMsI IpeaMeTa B coOuparomien
JuH3e, HAOMIOJEHHE CIUIOIIHBIX W JUHEHYaThIX CHEKTPOB H3IYUCHHS):
CaMOCTOSITEJIbHO ~ COOMpaTh  YCTAHOBKY W3 HM30BITOYHOrO Habopa
0o0Opyl0OBaHUs, ONMCBHIBaTH XOJA  ONbITA U  €ro  pe3yJbTaThl,
(GbopMyIUpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaenss
CpelHee 3HAueHHEe U3MEpsAEMOM BEJIUYUHBI ((POKYCHOE pacCTOSHHE
coOuparomieii JIMH3bI), OOOCHOBBIBATH BHIOOpP cHoco0a HU3MEPEHUS
(M3MEpUTENBHOTO MPUOOpPA);

OPOBOANUTH HCCIENOBAaHUE 3aBUCHUMOCTEH (U3MYECKHUX BEIMYMH C
UCTIOJb30BAaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTH MYTH OT BPEMEHU



IIPY PaBHOYCKOPEHHOM JIBIDKCHHWHM O€3 HadaJbHOW CKOPOCTH, TEpHOIa
KoJICOAaHWI MaTeMaTHYEeCKOr0 MasSTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTpa)X€HUs CBETa OT yIJia MaJeHus U yria MpelIoMJIEHUs OT yria
NaJieHus): IUIAaHUPOBATh HCCIEIOBaHUE, CaMOCTOSTEIBbHO COOMpAaTh
YCTAaHOBKY, (HUKCHpOBaTh pe3yJbTaThl TMOTYYECHHOW 3aBUCHMOCTH
bu3nuecKuX BEIUYMH B BUJIEC TAONUIl M TPpaHUKOB, JENaTh BBHIBOABI IO
pe3yJbTaTaM HCCIICIOBaHUS;

MPOBOJUTh KOCBEHHBIC W3MEPCHHsS (U3NYECKHX BEIWYUH (CPEIHSS
CKOpPOCTh M YCKOPEHHE Tejla TpU PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOpEHHE CBOOOJHOTO TMaJIeHus, XECTKOCTh MPY>KUHBI, KOIDPUIIMEHT
TPEHUS CKOJBKEHHUS, MEXaHWdeckas paboTa W MOIIHOCTh, 4YacTOTa M
nepuoy; KoJeOaHWi MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHHUKOB,
ONTHYECKas CHWjia COOMparolmell JIMH3BI, pPaJuOaKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh IKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBITIOJTHATDh U3MEPEHUS, CIEAYs MPEAIOKEHHON WHCTPYKIIMHU, BBIYUCIISATH
3HAYEHWE BEIMYMHBI M aHATM3UPOBATH MOIYICHHBIC PE3YIbTaThI C YIETOM
3aJJaHHOW TIOTPEITHOCTH U3MEPEHHIA,

coOII0IaTh MpaBUjla TEXHUKU O€30MacCHOCTH MpU paboTe ¢ 1abopaTopHbIM
000py1I0BaHUEM;

pa3nu4aTh OCHOBHBIC TPU3HAKA W3YYEHHBIX (HU3UYCCKUX MOJEIICH:
MaTepuaibHas TOUYKA, aOCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHAas MOJEIb aTroMa, HYKJIOHHas
MOJIETb AaTOMHOTO SPa;

XapaKTepU30BaTh TNPHUHIMIBI JACHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOH Ha WX OMHCAaHUA (B TOM 4YHCIE:
CIIUIOMETpP, JaTYMKU TIOJOKEHUS, DPACCTOSHUS W YCKOPEHHS, paKera,
9XOJOT, OYKH, TEPUCKOI, (oToammapar, ONTHYECKUE CBETOBO/IHI,
CIIEKTPOCKOT, J03UMETp, Kamepa BuibCoHA), HCIONB3ys 3HAHUSA O
CBOMCTBaX (PHM3WYECKUX SIBICHWA W HEOOXOMUMbIE (U3HUECKUE
3aKOHOMEPHOCTH;

HCIIOJIB30BaTh CXEMbl U CXEMATUYHBIC PUCYHKH WU3YUCHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX TPUOOPOB M TEXHOJIOTHYECKUX IPOIECCOB
IpHU PEIICHUU Yy4eOHO--MPAKTUICCKUX 3a/]ad, ONTHYCCKHE CXEMBI IS
MOCTPOCHUS N300PAKEHUN B IJIOCKOM 3€pKajie M COOMPATOIIEH JINH3E;
NPUBOMUTH  NpUMEphl  (HAXoauTh  WMHGMOpPMAIIMIO O  TpUMEpax)
NPAaKTHYECKOTO HCIONIb30BaHUs (PU3MUECKUX 3HAHWH B TOBCETHEBHOU
KU3HU ISl oOecrieueHus 0e30MacHOCTH MU oOpalieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOWUCTBAMH, COXPAHECHHS 370POBbSI M COOJIOJACHUS
HOPM DKOJIOTHYECKOTO MOBEACHUS B OKPYKAIOIIEH cpere;



OCYIIECTBIATh TOWUCK WHPOpMaKu (QU3UIECKOTO COACPKAHHS B
WNuTepHeTe, caMOCTOSTEIHHO (GOPMYIIHUPYSI MOUCKOBBIN 3aMpOC, HAXOIUTh
IyTH ONpeAeSeHUs] JOCTOBEPHOCTH TMOJIyYEHHON MH(OpMAali Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTOJTHUTENbHBIX UCTOYHUKOB;

UCTIOJIb30BaTh MPH BHITIOJTHEHUH YUE€OHBIX 3a/laHUN HAy4YHO--TIONMYJISPHYIO
aUTepaTypy  (pU3MUECKOro CoAepiKaHMs, CIPaBOYHbIE  MaTepHAaIbl,
pecypcbl cetu HTepHeT, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMALUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
UHpOpPMAIMU U3 HECKOJIbKUX HCTOYHUKOB (DHU3MUECKOIO COAEpIKAHUA,
nyOIMYHO MPEJCTABIATh PE3yJIbTaThl MPOEKTHOM MIIM HCCIIEI0BATENbCKON
JEeSITENbHOCTH, TMPH 3TOM TPAaMOTHO  HCIONB30BaTh  HM3yYEHHBIN
NOHSATUIHBIN anmapaT H3y4aeMmoro pasnena (U3MKU U CONPOBOXKAATbH
BBICTYIUICHHE TMpE3eHTaled ¢ y4€ToM O0COOEHHOCTEH ayauTOpUH
CBEPCTHHUKOB.



TEMATUYECKOE INTAHUPOBAHUE

7 KIIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabubie | I[IpakTuueckne
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pasnea 1. ®u3nka u e€ posib B NO3HAHUH OKPYKAKOLIEr0 MHPa
bu6nuorexa [IOK
1.1 ) - 2
M3HKa © Hayka O HpHpoae https://m.edso0o.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
MBHACCKHE BEMIHAMHBL https://m.edso00.ru/7f416194
bubmuorexa [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO]1 MO3HAHUS https://m.edsoo.ru/7fA16194
Hroro no pazueny 6
Pasnen 2. [lepBonayajibHbIe CBeAeHHS 0 CTPOEHMH BellleCTBA
bubmuorexa [IOK
2.1 1
CTpoenne peuiecTsa https://m.edsoo.ru/7f416194
29 JIBr>KeHUE M B3aUMOJICMCTBUE YaCTHI] 5 1 bubmuorexa [IOK
' BEIECTBA https://m.edso00.ru/7f416194
bubmuorexa [IOK
2. Ar 2
3 PETATHBIC COCTOHUA BetecTba https://m.edsoo.ru/7f416194
Hroro no paszueny 5
Pa3nen 3. J/IBu:xeHMe U B3aUMOoOeiicTBHE TeJl
bu6mmoreka [IOK
A M
3 CXAHITICCROC ABHICHAC 3 https://m.edso0.ru/7f416194
3.2 Wuepnusi, macca, I0THOCTh 4 1 bu6nuorexa LIOK



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
bu6mmorexa [IOK

33 Cuna. Bupt cut 14 2 https://m.eds00.ru/7f416194
Wroro no pazneny 21
Paznen 4. /laBiienue TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenaua gaBiaeHust TBEPABIMU 3 bubmuorexa [IOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [IOK
4.2 JlaBienne KuaKocTH > https://m.edso0.ru/7f416194
bu6nmoreka [IOK
4.3 ATMOChepHOE MaBICHHC 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [IOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Htoro mo pazneny 21
Pa3nea 5. Pa6ora u MoIHoOCTh. JHEpPrus
bubmnorexa [JOK
>1 Pabora u monmocTs 3 1 https://m.eds00.ru/7f416194
bu6nuorexa LIOK
52 Hpoctte MexarH3MEI > L https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 Mexanueckas sHeprits 4 . https://m.edsoo0.ru/7f416194
Hroro no pazgeny 12
PezepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB u TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3nen 1. TemoBble siBjieHUs
. bu6mmoreka [JOK
11 Crpoenue u cBOHCTBA BemecTsa ! https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
12 Tenmosste mponeccot 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DilekTpuyeckne 1 MATHUTHBIE SIBJICHUS
21 DnexTpuueckue 3apsaabl. 3apsHKEHHbIE Tela 7 1 bubmmorexa [IOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuotexa [JOK
2.2 [TocTosIHHBIN NEKTPUUYECKUI TOK 20 1 7 htts://m.edsoo.ru/7f4181ce
bub6moreka [IOK
2. M 1 1.
3 ATHITHBIC ABICHI 6 > https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 IJIeKTPOMATHHTHAs MH/IYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHoe Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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 KVIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NMporpaMMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3jnen 1. Mexanuveckne siBJeHUSA
11 MexaHn4eCcKOe ABUKCHUE U CIIOCOOBI €ro 10 1 bubmuotexa [JOK
' OIMCAHUS https://m.edso0.ru/7f41a4a6
but6mmoreka [IOK
1.2 B 7 20 1 3
SAMMOACHCTBIE TET https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3 10 3
AKOHEI COXpACHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannveckue Kojae0aHusl M BOJHBI
but6mmoreka [IOK
2.1 M 0 7 3
CXAHHHCCKHC KOMCOAHIA https://m.edsoo.ru/7f41a4a6
bub6moreka [IOK
2.2 M .3 8 1 3
CRAHHACCIHE BOJHHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pasjen 3. DileKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMArHUTHOE MOJIE U 6 5 bu6mmoreka [IOK
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6
Pa3znen 4. CBeToBbIE ABJIEHHSI
4.1 3aKOHBI paclpoCTpaHEHMsI CBETA 6 2 bubmuorexa LIOK



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

but6mmoreka [IOK
4.2 JIMH3BI ¥ OITUYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
Bbub6mmoreka [IOK
4.3 Pasnoxxenue 6eoro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1ada6
Htoro no pazneny 15
Pa3nea 5. KBaHToBbIe SIBJIeHUS
Bbu6mmoreka [JOK
51 Hcnyckanue u MorioneHue CBeTa arToMoM 4 1 htts://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
52 CTpocHie aToMHOro sfpa 6 ! https://m.edsoo0.ru/7f41a4a6
but6mmoreka [IOK
) s 7 1
5.3 JepHBIC PEaKIINU https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znea 6. [loBTOpuTEIbHO-00001IAOINIT MOYJIb
6.1 [ToBTOpeHME 1 0000IIEHNE CONCPIKAHUS 9 5 but6mmoreka [JOK
' Kypca ¢pusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosan4vecTBo 4acoB DJIeKTPOHHbIE

Ne Hara uudposBbie

Tema ypoka Kontpoabnbie | IlpakTnueckue
n/n Bcero H3y4yeHusi | oOpa3oBaTesIbHbIE

padoThbI padoTsI
pecypcsl

®usuka — HayKa O PUPOJE. 1

SBnenus npuposl 05.09.2023

®duznuecKkue sBICHUs 1 07.09.2023

du3znyuecKue BeIUYUHbBI U UX 1

U3MEpEeHne 12.09.2023

VYpoxk-uccienoanue "N3mepenue
TEMIEPATYPHI IPU TOMOIIU

KHUJKOCTHOTO TEPMOMETpPA U JaTUHUKA 14.09.2023
TEMIEPATYPHI"

MeTo/1bl HAYyYHOTO TTO3HAHHMS.
butmmoreka [JOK

Onncanue duspaeciux IeHui ¢ ! 19.09.2023 |  https://m.eds00.ru/ff09f72a

HOMOILLI0 MOJEIEN

VYpok-uccnenosanue "[IpoBepka
THUIIOTE3BI: TAJIBHOCTH MOJIETA
HIapyKa, MyIMCHHOT0 TOPU30HTAIIBHO, 1 1
21.09.2023
TeM OOJIbIIE, YEM OOMIBIIIE BLICOTA

nmycka"

Crpoenue BemectBa. OMbITHI, Bub 10K
HOJIHOTEKA

FIOKA3BIBAIOIHAEC HMCKPETHOC 1 26.09.2023 | https://m.edsoo.ru/ff09fe0a

CTPOCHHUE BCIICCTBA



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

bubmuorexa [IOK

8 JIBHOKCHHE HaCTHIL BELICCTRA 28.09.2023 | https://m.edsoo.ru/ff0a013e
Ypok-uccienoanue «ONbITH O
9
HAO0IIOIEHUIO TEINIOBOIO 03.10.2023
pacCIIUPECHUS Ta30BY
10 Ar
peraTHbIe COCTOSIHHSI BEIIECTBA 05.10.2023
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
11 Bo/bI. O000IIIEHNE TT0 pa3ieny bubnmoreka [JOK
«IlepBoHauanabHbIC CBEJICHUS O 10.10.2023 | https://m.edsoo.ru/ff0a0378
CTPOCHUHU BEILIECTBA
MexaHnunueckoe IBUKEHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE Bubmaorexa ITOK
P P P 12.10.2023 | https://m.edsoo.ru/ff0a05c6
NIBIDKEHHUE
bubnuoreka [IOK
13 Ckopocts. EAuHHLB CkopocTh 17.10.2023 | https://m.edsoo.ru/ff0a079c
14 Pacuer mytu 1 BpeMeHU ABMKEHUSA bubmaorexa LOK
. P A 19.10.2023 | https://m.edsoo.ru/ff0a0ae4
15 Wnepuus. Macca — mepa bubmmorexa LIOK
WHEPTHOCTH Tell 24.10.2023 = https://m.edsoo.ru/ff0a0c10
16 ILnotHOCTH BemiecTBa. PacueT Macchl bu6mmoreka [IOK
1 o0beMa Tena Mo €ro IIOTHOCTH 26.10.2023 | https://m.edsoo.ru/ff0a0fee
JlaGopaTopHnas pabota
17 S
«OrmpeienieHne TUIOTHOCTH TBEPOTO 07.11.2023
TEIA»
18 Pemenne 3amau no teme "ImoTHOCTE bubmuorexa [IOK
BerecTna" 09.11.2023 | https://m.edsoo.ru/ff0al23c
19 Cuna Kak XxapaKkTepHUCTHKA



https://m.edsoo.ru/ff0a013e
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

B3aumoeicTeusa ten. Cuia
yOpyroctu. 3akoH I'yka

14.11.2023

JlaboparopHas pabota «3yuenue
3aBHCHUMOCTH PACTSKECHUS

20 (medopmarin) IpyKUHBI OT 16.11.2023
MPUII0KEHHOMN CHITBI»
21 SBnenue Tarorenus. Cuia TSHKECTH 91.11.2023
CBsi3b M@Ky CUJION TSKECTH U
22 maccoi Tena. Bec tena. Pemenue bubamorera LOK
23.11.2023 |  https://m.edsoo.ru/ff0al778
3aaa4 o teme "Cuiia Tsprectu"”
23 Cuna TspKecTH Ha IpYruX IUIaHEeTax. bubnuorexa [IOK
Pu3nyecKue XapaKTEPUCTUKH IIIAHET 28.11.2023 = https://m.edsoo.ru/ff0al502
bubmuorexa [IOK
24 Hsmepetiite ciut. JlntamomeTp 30.11.2023 | https://m.edsoo.ru/ff0al8cc
bu6nmorexa [IOK
25 Bec rema. Hepecomocts 05.12.2023 | https://m.edsoo.ru/ff0a1778
CrnosxeHue IByX CHJI, HalIPaBJICHHbIX
26 10 OJHOM Hif[il/[)i)ﬁ. ’ bubmioreia LIOK
. 07.12.2023 | https://m.edsoo.ru/ff0ala70
PaBHOpelicTBYIOIIAs CHIT
27 Pemenue 3aau o Teme
"PaBHOAelcTBYIOMIAsT cui' 12.12.2023
)8 Cwiia Tpenus u e€ Buapl. Tpenue B bubnmnoreka [JOK
IPUPOJIE U TEXHUKE 14.12.2023 | https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabora «3yuenue
29 3aBUCUMOCTH CUJIbI TPEHUS bubnmoreka [JOK
CKOJIBKEHUS OT CHJIBI JaBJIEHUS U 19.12.2023 | https://m.edsoo.ru/ff0alcc8

XapakTepa CONMpUKacaromuxcs



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

MMOBEPXHOCTEM»

Pemenue 3agau Ha onpeneneHue

30
PaBHOJEHUCTBYIOLIEH CUITBI 21.12.2023
Pemenue 3agau no remam: «Bec

31 tenay, «I'paduueckoe n3o0pakeHre bubnmoreka [JOK
cumy, «Cumsy, «PaBHOACHCTBYOMIAS 26.12.2023 | https://m.edsoo.ru/ff0alde0
CHII»

KonTponpHas pabora mo remam:
«MexaHu4YeCcKoe IBIKEHHUE,

32 «Macca, II0THOCTEY, «Bec Temay,

28.12.2023
«I'padprueckoe n300pakeHrne CUI»,
«CuIIe»

33 JaBnenue. CiocoObl yMEHbIICHUS U bu6mmoreka [IOK
YBEJIMYCHHUSI 1aBIICHUS 09.01.2024 | nhttps://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCHUMOCTD

34 aBJIEHH Ta3a OT 00BEMA bubmorexa HOK
g ’ 11.01.2024 | https://m.edsoo.ru/ff0a2376
TEMIIEPATypPhI
Ilepenaua maBiaeHUS TBEPALIMU

35 TeJ'Ipal\fI/I mg KOCTSMU U f"):?,aMI/I bubmmorexa [OK

> A ' 16.01.2024  https://m.edsoo.ru/ff0a25h0
3akoH Ilackamnsg

36 JlaBiieHUE B )KUJKOCTH U Tase, bubnuotexa [IOK
BBI3BAHHOE JEHCTBUEM CHIIBI TSHKECTH 18.01.2024 | https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau no reme «/laBinenue B bubmuorexa [IOK
JKMIKOCTH U rase. 3akoH llackamsay 23.01.2024 | https://m.edsoo.ru/ff0a2826

bubmmoreka [IOK

38 Coobwatontnecs cocy s 25.01.2024 https://m.edso0.ru/ff0a2970

39 I'mapaBandyeckuii mpecc buGmorera [IOK

AP P 30.01.2024 | https://m.edsoo.ru/ff0a3136



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

Manowmetpsl. [lopurHeBoi

40 SKMIKOCTHBINM HACOC 01.02.2024
41 ATmocdepa 3eMiIu U IPUIHHBL € bubnmorexa [IOK
CYILIECTBOBAHUS 06.02.2024 | https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmocdepHoe bubnmoreka [JOK
JTaBJICHUE 08.02.2024 | https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOro JaBICHHUS. bu6mmoteka [IOK
Omneit Toppuuenu 13.02.2024 | https://m.edsoo.ru/ff0a2da8
3aBHUCUMOCTB aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI Ha, OBHEM bubmorera [JOK
! P 15.02.2024 | https://m.edsoo.ru/ffoazfca
Mopst
45 Bapomertp-anepoua. AtmocdepHoe bubnnorexa [IOK
JIaBJICHUE Ha Pa3IUYHBIX BBICOTAX 20.02.2024 = https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay nmo reme "
ATmocdepHoe naBieHue" 22.02.2024
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJIO bubmorexa OK
by ' 27.02.2024 | https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHnast pabota
48 «OrnpeeneHue BbITAIKUBAIOLIEH bu6bnuorexa [IOK
CHUJIbL, JCHUCTBYIONIEH Ha TEJo, 29.02.2024 | https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KUJIKOCTh
JlabopaTopHasi paboTa 1mo Teme
49 «HccnenoBanre 3aBUCUMOCTH Beca bubmuorexa [IOK
TeJa B BOJE OT 00bEMa MOTpyKeHHOU 05.03.2024 | https://m.edsoo.ru/ff0a3514
B )KHMJIKOCTh YaCTH Tella»
bu6nuorexa LIOK
>0 llnapatite Ten 07.03.2024 | https://m.edsoo.ru/ff0a3a96



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTopHnas pabota
"KoHcTpynpoBaHnue apeoMeTpa Win
KOHCTPYUPOBAHUE JIOJIKU U
onpejieNeHue e€ rpy30nobEMHOCTH"

12.03.2024

52

Pernrenue 3amad 1mo remMam:
«IInaBanue cymos.
BoznyxomnaBanuey, «/laBienne
TBepI[BIX TCII, )KI/II[KOCTGI\/JI 1 1ra30B»

14.03.2024

bubnunorexa LIOK
https://m.edsoo.ru/ff0a3654

53

KonTtponsHas pabota o teme
«/laBneHue TBEpIBIX TeJ, KUIKOCTEH
Y ra3oB»

19.03.2024

54

Mexanunyeckas paboTa

21.03.2024

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

MormHocTs. EquHUIBI MOIITHOCTH

02.04.2024

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

56

57

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMO Npu
noabeéMe 1o Jjiectaure"

[IpocThie MexaHU3MBI. Ppryar.
PaBHOBecue cuit Ha peiyare

04.04.2024

09.04.2024

58

Prruaru B TexHUKe, OBITY U IPUPOJIE.
JlaGopaTopHnas pabota
«HccnenoBanue ycioBHil paBHOBECHS
phIyara»

0.5

11.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

59

Pemenne 3a1a4 mo reme «Y CI0BUA
PaBHOBECHSI pblyara»

16.04.2024

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

60

KoadduruenT nonesHoro necTrust
Mexanusma. Jlaboparopnas pabota

0.5

18.04.2024



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

«3mepenue KII/ nakinoHHO#M
IUIOCKOCTH

61

Pemrenne 3amau mo reme "Pabora,
MoIHocTh, KIT/["

23.04.2024

bu6numoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

MexaHuueckas SHeprusl.
Kunernueckas u noreHuanbHas
SHEprus

25.04.2024

butmmoreka [JOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHMsI MEXaHUYECKOU
JHEPruu

02.05.2024

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

64

YPOK-3KCIIEpUMEHT 110 TEME
"JKCcrepUMEHTAIBHOE OIpeieTICHIE
U3MEHEHUSI KHHETUYECKON U
MOTEHI[MATBHOU SHEPTUU NPU
CKaTBhIBAHUH Te€JIa IO HAKJIOHHOU
MJIOCKOCTH"

07.05.2024

65

Konrtponsnas pabota mo teme
«Pabota 1 MOITHOCTB. DHEPTHS»

14.05.2024

66

PesepsHblit ypok. Pabota ¢ Tekctamu
o TeMe "MexaHudeckoe IBHKeHue"

16.05.2024

bubnuorexa [IOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBublit ypok. Paborta ¢ Tekctamu
1o teme "JlaBieHne TBEPABIX TE,
JKUOKOCTEN U ra3os"

21.05.2024

bubnunorexa LIOK
https://m.edsoo.ru/ffOa4ffe

68

Pesepsublit ypok. Paborta ¢ Tekctamu
no teme "PaboTta. MonIHOCTb.
Oueprus"

23.05.2024

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
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8 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne Hara undposbie
Tema ypoka Konrpoabnbie | IlpakTtuuyeckue
n/n Bceero H3YYeHH S o0pa3zoBaTeJibHbIE
padoThI padoThbI
pecypchbl
OCHOBHBIC TIOJIOKESHHS
1 MOJICKYJISIPHO-KHHETUUECKONU TEOPUH 1 bubmorera [JOK
Y P 05.09.2023 | https://m.edsoo.ru/ff0a5256
Y UX OIBITHBIC TTOATBEPKICHUS
2 Macca u pazmep aToMo OJIeK 1
U pa3Mep aTOMOB U MOJIEKYJI 07.09.2023
3 Mopaenu TBEpIOTO, JKUIKOTO U 1 bu6nunorexa [IOK
ra3000pa3HOro COCTOSIHUY BEIIECTBA 12.09.2023 | https://m.edsoo.ru/ff0a540e
OObsicHeHHE CBOWCTB TBEPAOTO,
4 JKUIKOTO U Ta3000pa3HOro COCTOSTHUI 1
BEII[ECTBA Ha OCHOBE TIOJIOKCHHI 14.09.2023
MOJICKYJIIPHO-KUHETUYECKON TEOpUU
bu6mmoreka [IOK
5 K 1
PHCTAILIM{CCKHC I aMOPQHBIC Tella 19.09.2023 | https://m.edsoo.ru/ff0a5800
5 CmaunBaHuE ¥ KallWUSIPHOCTb. 1 bubnnoreka [JOK
[ToBepxHOCTHOE HATSKEHUE 21.09.2023 | https://m.edsoo.ru/ff0a5530
7 TermmoBoe pacmmpeHne u cxaTue 1 bubmorera [JOK
P P 26.09.2023 = https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBA3b TEeMIIEpaTypbl
8 CO CKOPOCTBIO TEIJIOBO 1
KOPOCTBIO TEIJIOBOTO JIBHXKECHHUSI 98.09.2023
YaCTHII
9 Bayrtpennsis sueprusi. CriocoOb1 1 bubnmoreka [JOK
W3MCHEHUS BHYTPEHHEH SHEpruu 03.10.2023 | https://m.edsoo.ru/ff0a5c60



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

bubmuorexa [IOK

10 B Temionepenay 05.10.2023 | https://m.edsoo.ru/ff0a6412
VYpoxk-koupepenuus "[Ipakrnyeckoe

11 HCTIOJIb30BAHUE TETJIOBBIX CBOVMCTB bu6nmmoreka [IOK
BEIIIECTB U MAaTEPUAJIOB B IIEJISIX 10.10.2023 | https://m.edsoo.ru/ff0a65c0
sHeprocoOepexeHus"

12 KoanuecTBo TEIIOTHL. Y 1eibHas bubmuorexa [IOK
TEIIOEMKOCTh 12.10.2023 | https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIIOBOTO OanaHca. bubnmoreka [JOK
TemnmooOMeH U TETUIOBOE PaBHOBECHE 17.10.2023 | https://m.edsoo.ru/ff0a7088
JlaGopaTopHnast pabota

14 "UccnenoBanue sBieHUS bubmuoreka [JOK
TerIo0OMeHa P CMEIIMBAHUH 19.10.2023 | https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U ropsiue Boabl"
Pacuer konmaecTBa TEILIOTHI,

15 HEO0OXOAMMOTO /1JIs1 HarpeBaHus Tea 94.10.2023
Y BBIJIEIISIEMOTO UM TIPH OXJIAXKICHUN

16 JlaboparopHas pabota "Onpenenenue bubnmoreka [JOK
yCIBbHON TEIIIOEMKOCTH BemiecTa" 26.10.2023 | https://m.edsoo.ru/ff0aébb0

17 DHeprus TOIMBa. Y IeTbHas TEIIoTa bubnnoreka [JOK
CrOpaHusl 07.11.2023 | https://m.edsoo.ru/ff0a7b5a
[TnaBneHue u oTBEpIeBaHNE

18 KPUCTAJTMUECKHX TeJl. Y IeJIbHast bubmioreia LIOK

09.11.2023 | https://m.edsoo.ru/ff0a71d2

TEIJIOTA TJIABJICHUS

19 JlaGopatopHas padora "Onpenenenue bubmunorexa [IOK
yEJIbHOM TEIUIOTHI IJIaBJIeHUs Jbaa" 14.11.2023 | https://m.edsoo.ru/ff0a72fe

20 [TapooOpazoBaHue U KOHICHCAIIHS. bubnmnoreka [JOK
Ucnapenue 16.11.2023 | https://m.edsoo.ru/ff0a740c



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
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https://m.edsoo.ru/ff0a6a98
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21

Kunenune. Y nennHas Temiora
napooOpa3oBaHUs U KOHJICHCAIIUH.
3aBUCHUMOCTD TEMIIEpaTyphbl KUTICHUS
OT aTMOC(EPHOTO JIaBICHUS

21.11.2023

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

22

Brnaxnocts Bo3ayxa. Jlaboparopnas
pabota "Onpenenenne
OTHOCUTENIbHOM BIQXKHOCTH BO3/1yXa'

'

23.11.2023

but6mmoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amaq Ha OIMpCACIICHUC
BJIA’KHOCTH BO3yXa

28.11.2023

24

[IpuHIMTIB paOOTHI TETIIOBBIX
neurareneil. [laposas TypOuHa.
JIBuraTens BHyTPEHHErO0 CrOPAHUS

30.11.2023

25

KIIJI TermoBoro nBuraTess.
TerioBble IBUTATEM U 3aIIUTA
OKpYKarolei cpeabl

05.12.2023

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

26

3aKOH COXpaHEHMsI U IIPEBPALLEHUS
SHEpPI'uU B TEIJIOBBIX Mpolieccax

07.12.2023

27

[TonroToBKa K KOHTPOJIBHOM paboTe
1o Teme "TernoBbie SBICHMUS.
M3menenune arperaTHbIX COCTOSTHUI
BelecTna”

12.12.2023

bu6nuorexa LIOK
https://m.edsoo.ru/ff0a83f2

28

KoHTponbHas paboTa mo teme
"TeroBsle sBiIeHHS. V3MeHeHNE
arperaTHbIX COCTOSAHUH BellecTra"

14.12.2023

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

29

DnekTpuzanus ten. JBa pona
INEKTPUUYECKUX 3apsI0B

19.12.2023

30

VYpoxk-uccienoBanue "DIeKTpU3anus
TeJ UHAYKIMEN U ITpU

21.12.2023



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

COIPUKOCHOBEHUH"

B3anMopeiicTere 3apsyKeHHBIX TEll.

bubmuorexa [IOK

31 3akon Kynona 26.12.2023 = https://m.edsoo.ru/ff0a87e4
DneKTpuuecKoe moJe.

39 HarnpskeHHOCTB 2JIEKTPHYECKOTO bubnmoreka [JOK
noJist. [IpuHIUIT cynepno3uimm 28.12.2023 = https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX TOJEN
Hocwurenu snexkTpuueckux 3apsaoB.

33 a9TJ1)el\1Z1aeHTapHI;H/I 3apsan. CtpoeHue 09.01.2024

34 [TpoBOAHMKY U AUAIIEKTPUKH. 3aKOH bu6nunorexa [IOK
COXpaHEHHUs IEKTPUUECKOTO 3apsaa 11.01.2024 | https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aga4 Ha MpUMEHEHUE bubmuorexa [IOK
CBOMCTB 3JICKTPUICCKUX 3aPsI0B 16.01.2024 | https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUN TOK, YCIIOBUS €TI0

36 cymectBoBanus. Mcrounuku bubmmorexa [JOK

18.01.2024 | https://m.edsoo.ru/ff0a95a4

AIEKTPUYECKOTO TOKA

37 JIeficTBHS DIIEKTPUYECKOrO TOKA bubmmorexa [IOK

23.01.2024 | https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "JleiictBue

38 3JIEKTPUYECKOIO OIS Ha 1
HpOBOI,)Z[HI/IKI/I U TADJIEKTPUKU" 25.01.2024

39 DJIEKTPUYECKUI TOK B METAJLIAX, bubnmnoreka [JOK
JKMIKOCTSX U razax 30.01.2024 | https://m.edsoo.ru/ff0a9838

40 DneKTpuuecKas 1emnb U €€ COCTaBHbBIE
4acTu 01.02.2024

41 Cuia Toka. JlabopaTopHas pabora 05 bubnmnoreka [JOK
"N3MepeHue U peryJupoBaHNue CUIIbI 06.02.2024 | https://m.edsoo.ru/ff0a8bd6
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TOKa"

DneKTpUUecKoe HalpsKEHHE.
Bonber™merp. JITabopaTopHast pabota

bu6numoreka [IOK

42 0.5
"M3MepeHue U peryinpoBaHue 08.02.2024 | https://m.edsoo.ru/ff0a9el4
HanpspkeHus"
43 CornpoTHBI€HHE TPOBOTHUKA. bubnmnoreka [JOK
VY eiapHOE CONPOTHUBIICHUE BEIIECTBA 13.02.2024 | https://m.edsoo.ru/ff0aa738
JlaGopatopHas paboTa "3aBUCUMOCTb
44 3JIEKTPUYECKOTO CONPOTUBIICHUS 1 bubnmoreka [JOK
MIPOBOJTHUKA OT €r0 JIJIMHBI, TIJI0IIA TN 15.02.2024 | https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr 0 CeUYeHusl U MaTepuana”
3aBUCHUMOCTD CUJIbI TOKA OT
45 HanpspkeHus. 3akoH OMa s Bubmaorexa ITOK
P ) 20.02.2024 |  https://m.edsoo.ru/ff0aad4a
y4acTKa [enu
JlaGopaTopHnas pabota
"UccnenoBanue 3aBUCUMOCTH CHJTbI
46 TOKa, UAYILIEr0 Yepe3 Pe3UCTop, OT 1 bubmmorexa [IOK
> WA pes p Ps 22.02.2024 | https://m.edsoo.ru/ff0aa04e
COTPOTUBIICHUS PE3UCTOPA U
HanpsHKeHUs: Ha pesucrope”
47 [MocnenoBarensHOE W apaUIeTHLHOE
COCMHEHUS IPOBOJHUKOB 27.02.2024
JlabopaTtopHnas pa6ota "IIpoBepka
48 IpaBUJjIa CIOXKEHUS HAIMPSIKEHNUN ITPU 1 bubnmoreka [JOK
MOCJIEIOBATEIbHOM COCIMHEHUH JIBYX 29.02.2024 | https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlaboparopHnas pabota "IIpoBepka
49 1} aBI/l:J'Ia 1?1}1 CI/II:J)ILI TOKa an ’ 1 bubmorexa LIOK
P 8 P 05.03.2024 | https://m.edsoo.ru/ff0aadle

napajajiCjbHOM COCANHCHUN



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

pe3uctopon"

Pemenue 3agau Ha npuMeHEHUE

50 3akora OMa I pa3IuyHOro bubmorexa LIOK
P 07.03.2024 | https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS TIPOBOTHUKOB
51 PaboTa 1 MOIIIHOCTB AIEKTPUIECKOTO bubnmoreka [JOK
Toka. 3akoH J[xoymns-Jlenma 12.03.2024 | https://m.edsoo.ru/ff0ab124
JlaboparopHas pabota "Onpenenenue
52 a60TpLI u I1\)401111focn/1 3HeKTp NYECKOT0 bubmorera [JOK
P " P 14.03.2024 | https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTpUUYECKHE TIETTH U TIOTPEOUTENN
53 ANEKTPUUECKOM YHEPTHU B OBIT bubmorera [JOK
P . 19.03.2024 = https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
[TonroToBKa K KOHTPOJIBHOM paboTe
1o TeMe "DIIEKTPUUYECKUE 3apsibl.
o4 3apshKeHHbBIE Tella U UX bubmorexa [JOK
. . 21.03.2024 = https://m.edsoo.ru/ff0abd2c
B3anMoieicTBus. [ToCTOSTHHBIIM
3JIEKTPUYECKUI TOK"
KoHTposbHas paboTa mo teme
"DeKTpUYECKUE 3apAbL.
95 3a SI)KT;I){HBIG Tena Hpnx bubmorera [JOK
P . . 02.04.2024 | https://m.edsoo.ru/ff0abea8
B3anMoieiicTBUs. [ToCTOSIHHBIIH
3JIEKTPUYECKUNA TOK"
56 [TocTosTHHBIE MarHUTHI, UX
B3aUMOJEUCTBYUE 04.04.2024
57 VYpok-uccnenosanue "N3yuenue bu6muoteka LIOK
MoJied MOCTOSIHHBIX MarHUTOB" 09.04.2024 | https://m.edsoo.ru/ff0ac3d0
58 MaruautHoe noJjie. MarHuTHOE 110JIe bubmuorexa [IOK
3eMIIH U €r0 3HadYeHue I KU3HU Ha 11.04.2024 | https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

3emie

59

OmnsIT Opcrena. MarautHoe mosie
JIEKTPUYECKOro Toka MaruutHoe
10JI€ KaTYLIKH C TOKOM

16.04.2024

bubmuorexa [IOK
https://m.edsoo.ru/ff0acld?

60

[IpumeHeHue 371eKTPOMarHuToB B
texuuke. JlabopaTopnast pabota
"N3ydyeHue neiCTBUS MarHUTHOTO
0JIs1 HA TIPOBOJIHUK C TOKOM"

0.5

18.04.2024

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

61

OneKTpoABUTATEINb IIOCTOSTHHOTO
ToKa. Mcrons3oBanne
3JIEKTPOJIBUTATENECH B TEXHUYECKUX
YCTPOMCTBAxX U Ha TPAHCIIOPTE.
JlaGopatopHas pabota
"KoHcTpynpoBaHue U U3yueHue
paboThI AneKTpoaBUraTes"

23.04.2024

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

62

Onsitel @apanes. 3aKoH
AJIIEKTPOMArHUTHON UHAYKITUH.
[IpaBuino Jlenua

25.04.2024

63

Onektporeneparop. CrocoObl

MOJIY4EHUS DJIEKTPUUECKOU SHEPTUH.

DJIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX UICTOYHHKAX
SHEPrHU

02.05.2024

64

[TonroToBKa K KOHTPOJIBHOM paboTe
1o TeMe "DIeKTpUUeCcKHe 1
MarHUTHBIC sIBJICHUS"

07.05.2024

65

KonTponbhas paborta o Teme
"DJIEKTPUYECKUE U MATHUTHBIC
sBICHUS"

14.05.2024

bu6nunorexa [IOK
https://m.edsoo.ru/ff0acb14



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

66 Pesepsuelii ypok. Pabota ¢ Tekctamu 1 bubnmoreka [JOK
no teme "TernioBbie siBIeHUS" 16.05.2024 | https://m.edsoo.ru/ffOacc5e
PesepeHrlit ypok. Pabota ¢ Tekctamu

67 no teme "[locTostHHBIH 1 bubmmorexa [IOK

. 21.05.2024 | https://m.edsoo.ru/ff0acdc6

INEKTPUUYECKUN TOK

68 PesepsHslit ypok. Pabota ¢ Tekctamu 1
o TeMe "MarHuTHbIC sIBJICHUS " 23.05.2024

BIIEE KOJIMYECTBO UACOB II
OBbII{ O CTBO HACOB I1IO 68 145

I[TPOTPAMME



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

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
MNPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

» dusuka, 7 knacc/ [eppimkua A.B., O0mecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«APODAy; Akmmoneproe obmiectBo «M3maarenscTBo «IIpocBenienne»

» dusuka, 8 knacc/ [Neppimkua A.B., O0mecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«APODAy; Akmmoneproe obmiectBo «M3maarenscTBo «IIpocBenienne»

» ®usuka, 9 knace/ [epoimkun A.B., I'ytauk E.M., Ob1iecTBo ¢ orpaHU4eHHON
OTBETCTBEHHOCTHIO «/[PODA»; Axumonepuoe odmiectBo «M3narensctBo «lIpocBemienuey

METOJUYECKHUE MATEPHUAJIBI JJI51 YUYUTEJIA

1. 3akona P® «O6 ObpazoBanun» Ot 29.12.2012 Ne273-D3

2. @enepanbHbIil rocy1apCcTBEHHbBIN 00pa30BaTeIbHbIN CTAaHIAPT OCHOBHOT'O OOILEro
o0pa3oBaHus,yTBepKAeHHBIH pukazoM MO u Hayku Poccuiickoii @enepanuu ot 17
nexaops

2010 roma Ne 1897

3. ABTOpcKkas yueOHas mporpamMma 1o (¢pu3uKe A1 OCHOBHOM HIKOJIBI, 7-9 Kacchl ABTOPBI:
A.

B. Ilepsiikun, H. B. @unonosuy, E. M. I'ythuk., [poda, 2012.

4.Pa3HOYpOBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE paboThl. dusuka-7. Kupuk JILA. -5-
u31., nepepad.- M.: MIJIEKCA, 2009

5.Coopuuk 3aaa4 1o ¢pusnke 7-9 Kiaccel: mocodue A ydamuxcs: 00meoopa3oBat
yupexnenuit/ B.W. Jlykamuk, E.W.1BanoBa.- 24-e uza.-M.: IIpocsemenue, 2010
6.lunaxtrueckue Marepuainsl. Ousuka. 7 kinacc Mapon A.E., Mapon E.A.- M.: Jlpocda, 2012
7.Tectsl k yueOHUKY A.B. [lepsimkuna, 7 knace/ H. K. Xannanos, T.A. XaHnHaHaHOBa. —

M. JIpoda, 2015 .

dusuka. 8 knacc. Meroanueckoe nocodbue /H. B. @unonosud. — M. : [Ipoda, 2015. — 208
c.ISBN 978-5-358-14813-0

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET
1. Komnexmus LIOP http://school-collection.edu.ru

2.Komnekmus «EcTecTBEeHHOHAYYHBIC SKCTIEPUMEHTBI»: u3uka http://experiment.edu.ru —
3.Mup ¢usuku: pusnueckuii sxkcriepumeHT http://demo.home.nov.ru

4.Cepsep xadenpsr obmieit pusznku puzdaka MI'Y: puzndeckuit npakTUKYM U
JIEMOHCTpAIHH

http://genphys.phys.msu.ru

5.¥Ypoku o monekynasipaoi ¢pusuke http://marklv.narod.ru/mkt

6.Dusuka B anumarusx. http://physics.nad.ru

7 .WnTepHet ypoku. http://www.interneturok.ru/distancionno

8.Du3nka B OTKPHITOM KoJutemke http:// www.physics.ru

9.I'azera «®u3uka» M3narensckoro noma «IlepBoe cenTsiOps» http://fiz.1september.ru

10. Komneknus «EcTecTBEeHHO-Hay4YHBIE SKCIIEPUMEHTRI»: (hu3uka http://experiment.edu.ru
11. BupTyanbHblii METOAMYECKUI KaOWHET yuuTeNs PU3UKU U aCTPOHOMHH
http://www.gomulina.orc.ru

12. 3amaun o ¢usuke ¢ pemenusimu http://fizzzika.narod.ru

13. 3anumaTrenbHas (pU3UKa B BOIIPOCAX U OTBETAX: CAUT 3aciayKeHHOTo yuutens PO B.
Enbkuna

http://elkin52.narod.ru

14. KnaccHas ¢usuka: caitt yuurens ¢pusuku E. A. bangunoit http://class-fizika.narod.ru



15. Kpatkwuii cripaBounuk no ¢usuke http://www. physics.vir.ru
16. Mup ¢usuku: puzndeckuit sxcriepuMeHT http://demo.home.nov.ru

17. O6yuaromue TpEXypoBHEBBIE TeCThI 10 dusuke: caiT B. U. Perensmana http://www.
physicsregelman.com

18. ®uszukomm: B moMoIlb HaunHatomeMy ¢usuky http://physicomp.lipetsk.ru

19. TepMoarHAMUKA: HIEKTPOHHBIN Y4eOHUK 1O (u3uKe s 7-ro u 8-ro KiaccoB http:/
fn.bmstu.ru/phys/bib/I-NET/

20. ®usuka B anuMarusax http://physics.nad.ru

21. ®usuka Bokpyr Hac http://physics03.narod.ru



