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HOACHUTEJBHASA 3AIINCKA

[Tporpamma no ¢u3muke Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHUs COCTaBJIEHA Ha OCHOBE IOJIOKEHUI M TpeOOBAaHUHN K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelIbHOW MporpamMmsbl, npencraBieHHbIXx B ®I'OC OO0, a Ttakke ¢ yuérom denepanbHOW pabodeil MporpaMMbl
Bocriutanus u Konueniuu npenonaBanus yueoHoro npeamera «Dusukay.

CopneprkaHue nporpaMmsl 1o (pU3MKe HANpaBlIeHO Ha (OPMUPOBAHHE €CTECTBEHHOHAYYHOH I'PaMOTHOCTH OOYyYaroIUMXcs U OpraHU3aluio U3y4eHHs
¢u3MKN Ha IEATENILHOCTHOW OCHOBE. B mporpamme mo ¢usuke yuuTHIBAIOTCS BO3MOXKHOCTH yueOHOro mpeamera B peanusanmu tpedoBannii ®I'OC OO0 k
IUTAHUPYEMBIM JINYHOCTHBIM M METAIPEIMETHBIM pe3yJibTaTaM OoOyueHMsl, a TaKKe MEKIPEIMETHbIE CBS3M €CTECTBEHHOHAYYHBIX yUEOHBIX IIPEIMETOB Ha
YPOBHE OCHOBHOT'O 00IIIETO 0Opa30BaHuUs.

IIporpamma 1o ¢u3uKe yCTaHABIMBAET paclpeaeieHre ydeOHOro marepuanga o rojaMm oOyyeHus (MO Kiaccam), IpeJylaraeT HPUMEPHYIO
[IOCJIE0BATEIBHOCTh U3YUEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHSI IPEIMETHOIO COACPKAHUSI U yUETE BO3PACTHBIX 0COOECHHOCTEN 00y4YatoInXCsl.

ITporpamma no ¢usnke pazpaboTaHa C LENbI0 0Ka3aHUS METOIMYECKOM MOMOIIN YUUTENIO B CO3aHNU paboyell IporpaMMel 1o yueOHOMY IpeAMETY.

dusuka SABISIETCS CUCTEMOOOPA3YIOIIKM /ISl €CTECTBEHHOHAYUHBIX Y4€OHBIX NPEAMETOB, TOCKOJIBKY (PU3UUECKHE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB
U SIBJIGHUM, W3yuyaeMbIX XHUMHUeEH, Ouonorueil, acrpoHomuedl u (uznyeckod reorpagueil, BHOCUT BKJIAJ B €CTECTBEHHOHAyYHYIO KapTHHY MHUpa,
MPEOCTABIISIET HanboJIee ICHbIE 00pa3Ibl IPUMEHEHHUS HAyYHOTO METO/Ia TIO3HAHMSI, TO €CTh CII0c00a IMOyYeHHs IOCTOBEPHBIX 3HAHHUI O MHUPE.

OpnHa 13 r1aBHBIX 337a4 (pu3nyeckoro oopa3oBaHus B CTpyKType o0I1ero oopa3oBaHusi COCTOUT B (JOPMHUPOBAHUU €CTECTBEHHOHAYYHOM ITPaMOTHOCTH
U MHTEpeca K HayKe y o0yJaromuxcs.

N3yuyenne ¢usnku Ha 0a30BOM YypOBHE NIpPEIINOJIaraeT OBIAJEHUE CIEAYIOIMMU KOMIETEHTHOCTSIMH, XapaKTepU3YIOLIIUMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:!

HAY4YHO OOBSICHATH SIBICHUS;
OLIEHHMBATh U IOHUMAaTh OCOOEHHOCTH Hay4YHOI'O UCCIIE€OBAHNUS;
MHTEPIPETUPOBATH JIaHHBIE U UCIIOJIb30BaTh HAYYHbIE 10KA3aTEIbCTBA JJIS TIOJyYEHUS BBIBOJOB.

Ienn u3yuyenus (U3MKU Ha YpOBHE OCHOBHOrO o0IIero obpaszoBaHMs orpenesneHbsl B Konuenuuu npenogaBaHus ydeOHoro mpeamera «®dusuka» B
oOpa3oBaTenpHbIX opranuzanusx Poccuiickoit ®exnepainuu, pealus3yroolUX OCHOBHBbIE OOIIE00pa3oBaTeNbHBIE MPOrpaMMbl, YTBEPKAEHHON pelIeHHEM
Konnerun Munncrepcrsa npocsenienus Poccuiickoit @enepanuu (mpotokoin ot 3 nexadps 2019 r. Ne [TK4H).

Heau n3yyenus PpU3NKM:
proOpeTeHne HHTEepeca U CTPEMIICHHUS 00yUaIoNIMXCsa K HAyYHOMY M3YUYEHMIO PUPOIbl, Pa3BUTHE X UHTEJUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;
pa3BUTHE NIPEJICTABICHUNA O HAYYHOM METO/Ie MO3HaHUs U (OPMUPOBAHKE UCCIIEA0BATEIBCKOTO OTHOILIEHUS K OKPYKAIOIIUM SBJICHUSM;

(dbopMHpOBaHNE HAYYHOTO MUPOBO33PEHUSI KaK pe3yJIbTaTa U3y4eHHs] OCHOB CTPOEHUSI MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

(dbopMHpOBaHUE MIPEICTABICHUI O posid (PU3HUKH JIJIsl pa3BUTHSI IPYTHX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUI;

pa3BUTHE TPEACTaBICHUH O BO3MOXHBIX cdepax Oynymiedl mpodeccuoHaTbHON NEesTETbHOCTH, CBSI3aHHOM C (DU3MKOH, MOATrOTOBKAa K JalbHEHIIEMy
00y4YEeHHIO B 3TOM HaIlpaBJICHUU.

JlocTrKeHHe dTUX IeJIel MPOrpaMMBI 10 (U3HKE Ha yPOBHE OCHOBHOTO 00IIEro o0pa3oBaHus 00ECTIEUNBACTCS PEIICHUEM CISAYIONINX 3a1a4:
npuoOpeTeHue 3HaHU#| O IUCKPETHOM CTPOCHHMHU BEIIECTBA, O MEXAHUYECKHX, TEIUIOBBIX, JJIEKTPUUECKUX, MATHUTHBIX  KBAHTOBBIX SIBJICHUSX;
npuoOpeTeHne YMEHUN OMUCHIBATh U OOBSACHATH (PU3NYECKHE SBJICHHUS C UCIIOJIB30BAaHUEM MOTYYEHHBIX 3HAHUH;

OCBOCHHE METOJIOB PEIICHUS MPOCTEHIINX PAaCYETHBIX 33/1a4 C UCIIOIb30BaHUEM (PU3UYECKUX MOJIENeH, TBOPUECKUX U IPAKTUKOOPHEHTUPOBAHHBIX 33/]a4;
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pa3BUTHE YMEHUI HAOJIIOIaTh MPUPOTHBIC SIBICHHS U BBITIOJIHSTH OIBITHI, TJA0OpaTOpHBIE pabOTHI U SKCIIEPHUMEHTALHBIC UCCIICAOBAHUS C HCIIOIb30BaHHEM
M3MEPUTENBHBIX PUOOPOB;
ocBOeHHE TNPHUEMOB paboThl ¢ MH(pOpMaIMend (GHU3MUECKOro COAEp)KaHUs, BKIOYAas MHMOPMALMIO O COBPEMEHHBIX IOCTHKECHUAX (U3WKU, aHAIU3 H
KPUTHYECKOE OllCHUBaHUE HH(pOpMaIum;
3HaKOMCTBO €O cdepamMu NpoPeCCUOHATBHON JEeSITEeIbHOCTH, CBSI3aHHBIMU C (DM3UKOW, U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX
(bu3nvecKoil HayKH.

Ha usyuenue ¢usuku (0a30BBINi ypOBEHb) HAa YPOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHus OTBOAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B
HeJeno), B 8 kitacce — 68 yacos (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 yaca B HEJIETIO).

[Ipemiaraemerii B mporpamme 1o (hU3HMKe MEpedyeHb JIAOOPATOPHBIX PabOT U ONBITOB HOCUT PEKOMEHIATENIBHBIH XapaKkTep, YUUTElb JIEIaeT BhIOOD
MPOBE/ICHUS JTA0OPATOPHBIX PabOT M ONBITOB C YYETOM WHAWBHIYAIBHBIX OCOOCHHOCTEH OOYYaIOIIMXCS, CIHCKAa AKCIEPUMEHTAIBHBIX 3aJaHuH,
npejylaraeéMbIX B paMKaxX OCHOBHOT'O TOCYIapCTBEHHOT'O YK3aMeHa 10 (pu3HKe.

COJEP)KAHUE OBYYEHUA
7 KJIACC
Pa3zpnen 1. ®usuka u e€ poJib B IO3HAHNH OKPY/KAOLIEro MUPA.
®duszuka — HayKa o npupoe. SABneHus npupoipl. PU3nyecKue sIBICHUS: MEXaHUUECKUE, TEIIOBbIE, JJIEKTPUUYECKIE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckue BeanuuHbl. M3mepenne ¢puzndeckux ennunH. Pusndeckue npudopsl. [lorpemHocts n3mMepenuit. MexxayHapoaHasi CUCTEMa eIMHUIL.
Kak ¢u3uka u npyrue ecrecTBeHHbIE HayKU U3Yy4aloT Npupoay. EcTecTBeHHOHAYUYHBI METO/1 TO3HAHUS: HAOJI0/IeH!Ee, TOCTAaHOBKAa HAYYHOI'O BOMIPOCA,
BBIJIBUKEHHE TUIIOTE3, SKCTIEPUMEHT I10 MPOBEPKE TUIOTE3, 00bsICHEHHE Ha0Ir01aeMoro siBieHus. Onucanue pU3nuecKux sSBICHUH C MOMOIIBIO MOJIENIEH.
Hemoncmpayuu.
MexaHnueckue, TEMI0BbIe, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBJICHMUS.
duznyeckue npudOPsI U MPoIeypa IPSIMbIX U3MEPEHUHN aHAJIOTOBBIM U IU(GPOBBIM PUOOPOM.
Jlabopamopuvie pabomol u onvimol.
Onpenenenre UeHbI AeIEHUs MIKaJIbl ©3MEPUTEIBLHOTO MPHOOopa.
W3mepenune pacCTOSHUM.
N3mepenne o0bEMa )KUAKOCTH B TBEPIOTO Tea.
Omnpenenenne pa3sMepoOB MalbIX TEN.
W3mepenue temrepatypsl IpH MOMOIIY KUIKOCTHOTO TEPMOMETPA U JaTYNKaA TEMIIEPaTyphl.
ITpoBenenue nccnen0BaHus MO MPOBEPKE TUIIOTE3bI: JAIBHOCTD MOJETA MAapHUKa, MYIIEHHOTO TOPHU30HTAIBHO, TeM 00JIbllle, YeM 00JIblle BHICOTA ITyCKa.
Paspnea 2. [lepBoHayaibHbIE CBEeACHHS 0 CTPOCHHH BellleCTBA.
CrpoeHue BemecTBa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl. OMBITHI, JOKa3bIBAOIINE JUCKPETHOE CTPOCHHUE BELIECTBA.
JIBumkeHue vactull BemiecTBa. CBs3b CKOPOCTH JABIMKEHHUS YacTUIl ¢ TeMreparypoil. bpoyHoBckoe nBuxkenue, nuddysus. BzanmonelictBue dactuil
BELIECTBA: PUTSKEHUE U OTTAJIKUBaHUE.
ArperaTtHble COCTOSIHMSI BEILIECTBA: CTPOCHHUE Ta30B, KHUAKOCTEH M TBEPABIX (KPUCTAJUIMUECKUX) Ted. B3auMocBsS3b Mexay CBOWCTBaMHU BEIIECTB B
pa3HBIX arperaTHbIX COCTOSIHUAX M UX ATOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUNA BOJIBI.
Hemoncmpayuu.
Habnronenue OpOyHOBCKOTO ABHIKEHHSL.
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Ha6monenue nuddysum.
Habmonienue siBieHuii, 00bACHAIOUUXCS PUTSHKEHUEM HIIM OTTAJIKMBAHUEM YaCTHUI] BEIIECTBA.

Jlabopamopmuvie pabomul u onvimol.

Onenka AuaMerpa aroMa METOI0M PSJIOB (C UCIONIb30BaHUEM (oTorpaduii).
OmnbITH O HAOTIOIGHHUIO TEIUIOBOTO PACHIMPEHHS Fa30B.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHHUSI.

Pasnen 3. /IBukenune u B3aumojieiicTeue TeJl.

Mexanuueckoe BukeHue. PaBHomepHoe U HepaBHOMepHOe aBrxkeHHe. CkopocTh. CpenHsis CKOPOCTh IPU HEPAaBHOMEPHOM JBHKEHUH. PacuéT myTH u
BPEMEHH JIBUKCHHUSI.

SIBnenue uHepuuu. 3aKOH MHEpLMH. B3aumoneicTBue Ten Kak NMpUYMHA U3MEHEHUs CKOPOCTH JBM)KEHMs Tesl. Macca Kak Mepa MHEPTHOCTH Tela.
[TnotHoCTh BemiecTBa. CBsA3b MIIOTHOCTH ¢ KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BbEMA BEIECTBA.

Cuna kak xapakTepucTHKa B3aumojeiicTBus Ten. Cuna ynpyroctu u 3akoH ['yka. Mi3mepenue cuibl ¢ IOMOIIBIO AUHAMOMETpA. SIBIEHUE TSATOTEHUS U
cuia Tspkectd. Cuia TsKecTu Ha Apyrux miaHerax. Bec tema. HeBecomocTs. CrioskeHHe CHII, HAIPaBJIEHHBIX 1O OJHOM npsMoi. PaBHoaelcTByrOmas CUil.
Cuna tpenus. TpeHue cKoJIbXKEHUs U TpeHUE NoKos. TpeHue B IpupoJie U TEXHUKE.

/emoncmpayuu.

Habnronenne MexaHM4ecKoro ABMKEHHS TEJa.

N3mepenne ckopocTr NPSIMOIMHEMHOTO ABHXKEHUS.
Habntoienue siBiIeHUs] UHEPLMH.

HaGnroneHue u3MeHeHus: CKOpOCTH ITPU B3aUMOJICHCTBUN Tedl.
CpaBHeHHE Macc IO B3aUMOJICHCTBUIO TEJI.

CnoxxeHue Cuil, HallpaBJIEHHBIX MO OJJHON MPSIMOH.

Jlabopamopuvie pabomsl u onvimol.

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JBIKEHUS (IIApHKa B )KUIKOCTH, MOJIETH dIEKTPHUUECKOr0 aBTOMOOUIIA U TaK Jaliee).
Omnpenenenue cpeHell CKOPOCTH CKOJIbKEHUS OpycKa WM IIapuKa [0 HAKIIOHHOW MJIIOCKOCTH.

Omnpenenenre MIOTHOCTU TBEPIOTO TENA.

OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD pacTsKeHUs (IehopMaliui) Npy>KUHbI OT MPUITOKEHHON CHIIBI.

OnbITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHHUS CKOJIbKEHHUS OT BEca TeJla U XapaKTepa CONMPUKACAIOIIUXCS TOBEPXHOCTEH.

Paspnen 4. laBiieHue TBEPABIX TeJl, KUAKOCTEH M ra3oB.

Hasnenne. CriocoObl YMEHBIIIEHHs] W YBENTUYEHUs AaBieHus. J[aBieHuwe raza. 3aBUCHUMOCTH JaBleHHUS raza oT o0bEéma, TemmepaTypsl. llepemada
JaBJIeHUsS TBEPABIMU TeNaMH, >KMJIKOCTAMU U razamu. 3akoH Ilackans. IlHeBMaTHueckue MamiMHbl. 3aBUCUMOCTH JABIIEHUS KUIAKOCTH OT TIIyOWHBI.
I'mapocratuueckuit mapanokc. CooOmmaromrecs cocyisl. I 'napaBinyeckie MEXaHU3MBl.

Atmocdepa 3emnu u atmocepHoe naBneHue. [IpuumHbl cymiectBoBaHus Bo3AywIHONW o6oiouku 3emnu. OmnbiT Toppuuennu. W3mepenue
aTMoc(hepHOro JaBieHHs. 3aBUCHMOCTh aTMOC(HEpPHOT0 JaBJICHHS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl muist u3mepenus aTMochepHOTo JaBICHHS.

JleiicTBrE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Telo. BeiTankuBaromas (apxumenona) cuia. 3akon Apxumena. [lnaBanue Ten. Bo3ayxomnaBanue.

Jemoncmpayuu.
3aBUCUMOCTbH JaBIICHUS T'a3a OT TEMIIEPaTyphl.

[lepenaya naBneHuUs KUJKOCTHIO U TA30M.
CooOmarommuecst CoCyabl.
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[IposiBnenue nericTBus aTMoc(hepHOro JaBICHHUS.

3aBHCHUMOCTh BBITAIKMBAIOLIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacTH Teja U INIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOILIEH CUJIbI BECY BHITECHEHHOW XKUIKOCTH.

VYcnoBue m1aBaHus Te: MJIaBaHUE WK IOTPYKEHHUE TN B 3aBUCUMOCTH OT COOTHOLIEHUS INIOTHOCTEN Tea U AKHUIAKOCTH.

Jlabopamopuusie pabomot u onvimul.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOrpyKEHHOM B )KUJIKOCTh YacTH TeJa.

OrnpenenieHne BHITAIKUBAKOUIEH CHIIBL, IEMCTBYIOIIEH Ha TEJIO, OTPYKEHHOE B )KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAOIIEH CUJIbI, JEHCTBYIOILEH HA TEJIO B )KUJIKOCTH, OT MACChI TEJA.

OmnBITH, AEMOHCTPHPYIOIINE 3aBUCUMOCTD BBITAIKHBAIOIICH CHIIBI, IEHCTBYIOMIEH HA TEJIO B KUAKOCTH, OT 00BEMA MOTPYKEHHOHN B KHUIKOCTh YaCTH TeJa U
OT ILUIOTHOCTH KUJKOCTH.

KoHcTpyupoBanue apeomerpa Win KOHCTPYHUPOBAHUE JIOJKHU U ONPEeNIeHUE €€ rPy3010IbEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPrusi.

Mexannueckas pabora. MoLHOCTb.

[IpocTeie MexaHU3MBI: phluar, OJOK, HaKJIOHHAas IIIOCKOCTh. [IpaBuio paBHOBecusi peiuara. [IpuMeHeHue mpaBuiia paBHOBECHS phlyara K OJOKY.
«3onotoe npasusio» mexanuku. KIIJ] mpocTseix Mexanu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanudeckas sueprusi. Kunernueckas u noteHuuanbHas sHeprus. [IpeBpaiiienne oqHOro Buja MEXaHMYECKOM SHEPTUH B APYroi. 3aKOH COXpaHEHUs
SHEPTUH B MEXAHUKE.

Hemoncmpayuu.

[TpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomol u onvimol.

Onpenenenre pabOThI CHIIBI TPEHUS IPU PABHOMEPHOM JIBM)KEHUU Tella IO TOPU30HTAIIbHOM MOBEPXHOCTH.
UccnenoBanue ycnoBuil paBHOBECHUS pbluara.

N3mepenne KII/] HakIOHHOM MIIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUSI MEXaHUYECKON SHEPIUH.

8 KUIACC

Pazpnen 6. TenioBble siBj1eHHS.

OcCHOBHBIE TOJOXKEHUS MOJEKYJISIPHO-KMHETUYECKOW TEOPUHU CTPOEHHU BemiecTBa. Macca 1 pa3mepbl aTOMOB U MOJIeKyJl. ONBIThI, OITBEPKIAI0LIHE
OCHOBHBI€ MTOJIOKEHHUS MOJIEKYJIIPHOKUHETHUYECKOU TEOPHH.

Mopenu TBEPAOTO, )KUJIKOTO U Ta3000pa3HOTO COCTOSIHUM BemecTBa. Kpucrammmueckue u amopdHubie Tena. OObICHEHHE CBONCTB Ta30B, KUIAKOCTEH 1
TBEPJBIX TEJ HA OCHOBE MOJIOKEHUN MOJIEKYJISIPHO-KUHETUUECKOU Teoprr. CMauMBaHUE U KaNWLISpHbIE ABJIEHUS. TerioBoe pacliupeHue 1 CkaTue.

Temnepatypa. CBs3b TemnepaTyphl CO CKOPOCTbIO TEIUIOBOTO JABMKEHUS YacTull. BHyTpeHHssa sHeprus. CriocoObl U3MEHEHUsI BHYTPEHHEW SHEPTrUU:
TerIonepeaya u copepiieHne padoTel. BUabl Teruionepeayn: TermionpoBOAHOCTh, KOHBEKITUS, H3ITYYCHHE.

KonnyecTBo TemnoTel. YaenbHas TEMIOEMKOCTh BElIECTBA. 1eMmI000MEH M TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIJIOBOro Oamanca. [lmaBienue u
OTBEpACBaHNE KPUCTAIMYECKUX BEIISCTB. Y IeibHas Teriora muasieHus. [lapooOpa3oBanue u koHaeHcaius. Mcmapenune. Kunenue. YaenbHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT aTMOC(EepHOTo JaBICHHUS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIMBA. Y IebHAs TEMJI0Ta CTOPaHUs.
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[TpuanME padoTh! TernoBeix aeurareneiit KI1/1 rermnoBoro apurarens. TerioBble IBUTATENN U 3AIUTa OKPYKAIOIICH CPEIIb.
3aKOH COXpaHEHUs U IPEBPAILCHHS SHEPTUHU B TEIJIOBBIX IIPOLIECCAX.
Jemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBHKEHUS.

Ha6monenue nuddysum.

Habmtoienue siBieHuii cMauMBaHUsI U KaMJUISIPHBIX SIBJICHUA.

HaGuoieHre TermioBoro paciupeHus Tedl.

W3meHneHue gaBiieHus ra3a npu M3MEeHEHUH 00bEMa U HarpeBaHUM WM OXJIAXKICHHUH.

[IpaBuna u3amMepeHus TeMneparypsbl.

Bunae! Terionepenayu.

OxnaxkieHue Ipy COBEpPIICHUH PabOTHI.

HarpeBanue nipu coBepiiieHur paboThl BHEITHUMH CHIIAMH.

. CpaBHEeHHE TEIIOEMKOCTEH Pa3IMYHBIX BEIIIECTB.

. HaGmronenne xumeHus.

. HabmoieHue mocTosHCTBA TEMITEPATYPhI MPH TLIABICHHH.
. MoJienu TeIUIOBBIX JBUTaTEIEH.

Jlabopamopuvie pabomol u onvimol.
OnsIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHHUSL.
OnbITHI 10 BEIPAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOW COJIM WJIM caxapa.
OnpIThI 10 HAOTIOJEHHUIO TETIJIOBOTO PACIIMPEHUSI Fa30B, JKUJKOCTEH U TBEPIBIX TEJl.
Onpenenenue 1aBiaeHNs BO3AyXa B OaJNIOHE MINPHILIA.
OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJIEHUS BO3yXa OT €ro 00bEMa U HarpeBaHUs U OXJIAXKIACHHUSL.
ITpoBepka runoTe3sl JIMHEHHOMN 3aBUCUMOCTH JAJTUHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUYECKON TPyOKe OT TeMIIEpaTyphl.
Habntoienne n3MeHeHus: BHyTPEHHEHN SHEpruu Teja B pe3yibTaTe TeIulonepeaay u padoThl BHEIIHUX CHIL.
HccnenoBanue siBIeHUS TEINIOOOMEHA NPH CMEIIMBAHUH XOJIOJHON U ropsiueil BOIbI.
Omnpenenenre KOJIMYECTBA TEIIOTHI, TOJTYYEHHOTO BOJIOH MpH TEINIO0OMEHE ¢ HAarPEThIM METAITTMYECKUM LIUITUHAPOM.
Onpenenenne y1enbHON TEMIOEMKOCTH BELIECTBA.
HccnenoBanue npoiiecca ucnapeHus.
Onpenenenrne OTHOCUTENBHOM BIaXHOCTH BO3AYyXa.
Ornpenenenne yAeIbHON TEIJIOTHI IUIABICHUS JIb/IA.
Paspen 7. DiiekTpu4ecKkne M MATHUTHBIC SIBJICHHS.
Onektpuzarust Ten. JIBa poaa aieKTpUYecKuX 3apsanoB. B3aumopeiicTBue 3apsikeHHBIX Tell. 3akoH KyroHa (3aBUCHMMOCTH CHJIBI B3aWMOJICHCTBUS
3apsOKEHHBIX TEJ OT BEJIMYUHBI 3apSA0B U PACCTOSTHUS MEXKTY TEIaMH).
Onexrpudeckoe nose. HanpsEHHOCTH antekTpuueckoro nosst. [IpuHnun cynepno3uium 31eKTpHUecKuX nojiei (Ha KaueCTBEHHOM ypPOBHE).
Hocurenu snexkTpudeckux 3apsaoB. DJIEMEHTApHBIM 3ekTpuueckuil 3apsa. CrpoeHue artoma. [IpoBOAHMKM M AMAIEKTPUKH. 3aKOH COXPAHEHHUS
NEKTPUYECKOTO 3apsAa.
DNEKTPUUECKUN TOK. YCIIOBUS CYLIECTBOBAHHUS DJIEKTPUYECKOrO TOKAa. MICTOUHMKM NOCTOSTHHOTO TOKa. JIeMCTBUS AJIEKTPUYECKOrO TOKa (TEIUIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUYECKUH TOK B KHUJKOCTSX U ra3ax.
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Onektpuueckas nenb. Cuia Toka. JiekTpudyeckoe HanpspkeHue. CoNnpoTHBICHUE MPOBOJAHUKA. Y I€IbHOE CONPOTHUBIICHUE BellecTBa. 3akoH OMa ais
yuactka uenu. [locienoBarenbHoe U napauieibHOE COEIMHEHHE IPOBOAHUKOB.

PaboTa 1 MOLTHOCTH 3MIEKTpUYEcKOro Toka. 3akoH Jlxoyns—Jlenna. DnekTpruuecKkue Henu 1 NOTPeOUTeNH dIEKTpUIecKoi sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTostHabie MarHuThl. B3auMoaeiicTBuE MOCTOSIHHBIX MarHUTOB. MarHutHoe mnosie. MarHuTHoe nojie 3eMJIM M €ro 3HaY€HUe IS KU3HU Ha 3eMIie.
OneiT Opcrena. MarHuTHoe 1oJie 3IEKTPUYECKOro ToKa. [[puMeHeHne 31eKTpOMarHuToB B TEXHHUKE. JleiCTBME MarHUTHOTO MOJII HA MPOBOAHUK C TOKOM.
DNEeKTpOABUTATEIb IOCTOSTHHOTO ToKa. Vcnoib30BaHuE 3JIEKTPOABUTATENICH B TEXHUUECKUX YCTPOMUCTBAX U HA TPAHCIIOPTE.

Onpiter @apanes. SIBineHue 3aeKTpoMarHUTHOW WHAYKIWU. [IpaBuno Jlenma. Dnekrporenepatop. CrocoObl MOMyYeHHs SJICKTPUUCCKON SHEPTHH.
DIEKTPOCTAHIIMK Ha BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTHH.

Hemoncmpayuu.

DnekTpusanus Tel.

JIBa pojia JIEKTPUUECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEll.
Y CTpoiCTBO U JEHCTBUE 3IEKTPOCKONA.

DnexTpocTaTuuecKas MHIYKIIHS.

3aKOH COXpaHEHUs INEKTPUUECKUX 3apsI0B.

[IpoBOIHMKHN U AUDIIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUH 3JIEKTPUYECKOTO MOJIS.
HcTouyHNKH TOCTOSHHOTO TOKA.

JlericTBuUs DIIEKTPUYECKOTO TOKA.

DNEeKTPUUYECKUI TOK B )KUJIKOCTH.

I'a3oBbIi1 paspsn.

N3mepenne cuiibl TOka aMIepMETPOM.

N3mepenne 3MeKTpuyecKoro HarpsKeHNs BOJIBTMETPOM.

Peocrar n marasuH cOnpOTHUBIICHUN.

B3anmopeiicTBr€e MOCTOSIHHBIX MarHUTOB.

MonenrpoBaHue HEBO3MOXHOCTHU Pa3/IeIe€HUS MOJTIOCOB MarHUTA.
MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
OmneIT Opcrena.

MarsuTHoO€e noje ToKa. DIeKTPOMArHuUT.

JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
DNEeKTpOABUTATEIb TOCTOSIHHOTO TOKA.

UccnenoBanue sSBIEHUS SIEKTPOMArHUTHON WHIYKITHH.

OmnbiTel Dapanes.

3aBUCHMOCTb HaIIPaBJIEHUS NHIYKIMOHHOTO TOKA OT YCJIOBHUM €r0 BO3HUKHOBEHHUSI.
DNEKTPOTreHepaTop MOCTOSTHHOTO TOKa.

Jlabopamopuuvie pabomot u onvimul.

OnbITH 10 HAOTIOCHHUIO STIEKTPU3AIUH T HHIYKIIUEH 1 PU COMPUKOCHOBEHUH.
HccnenoBanue necTBUS AIEKTPUUECKOTO MOJIS HA TPOBOJIHUKY U TUAJIEKTPUKH.
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COopka u mpoBepKa padOThI SIEKTPHUECKOH IS MOCTOSTHHOTO TOKA.
W3mepenue u peryanpoBaHue CUIIbI TOKA.
W3mepenue u peryinupoBaHue HANPSKEHMUS.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HIYIIETO YE€PE3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANPSIKEHUS HA PE3UCTOPE.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD 3JIEKTPUUECKOIO COIPOTUBIIEHUS IPOBOIHMKA OT €T0 JUIMHBI, IIOMAAH ITOIEPEYHOr0 CEYEHUs U MaTepHara.
[IpoBepka npaBuia CI0KEHUS HAIPSKEHUI IIPU [IOCJIEI0BATEIbHOM COCIMHEHUH JIBYX PE3UCTOPOB.
IIpoBepka npaBuiia AJis CUIIBI TOKA [IPH MAPAIIIEIIBHOM COEMHEHUH PE3UCTOPOB.
Omnpenenenre pabOThHI MEKTPUUECKOr0 TOKA, UIYIIETO Yepe3 pe3ucTop.
OrnpeneneHre MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIAEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT HapsKEHUsS Ha HEH.
Omnpenenenne KII/I narpesarensi.
HccnenoBanue MarHUTHOIO B3aMMOJIEHCTBHS IOCTOSIHHBIX MarHUTOB.
W3y4yeHre MarHUTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB MPHU UX OObEIMHEHUU U Pa3ICIICHUN.
UccnenoBanue neicTBUs 3IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.
OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI B3aUMOJEHCTBHS KaTyIIKK C TOKOM M MarHuTa OT CHJIbI TOKA U HaIIPABJICHHS TOKA B KaTYyIIKE.
N3yyenue neiicTBUS MarHUTHOTO I10JISI HA IPOBO/HUK C TOKOM.
KoncTpyupoBanue u usyueHne padoThl IIEKTPOABUTATENSI.
N3smepenne KIIJ[ anmekTpoaBuraTeabHON YCTaHOBKH.
OMBITHI 110 UCCIIEIOBAHUIO SIBJICHUS JEKTPOMATHUTHON MHAYKIIUU: UCCIIEI0BAHNE U3MEHEHUI 3HAUE€HHS M HAPABJICHUS] MHIYKIIMOHHOTO TOKA.
9 KJIACC
Pasznen 8. Mexanuyeckue siBJICHUS.
Mexannueckoe aBuxkeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh MEXAHWYECKOTo JBHKEHHUS. PaBHOMepHOe IpsIMOJIMHENHOE
nBukeHrne. HepaBHomepHoe npsiMoianHeHoe BrkeHre. CpellHssl 1 MTHOBEHHAsI CKOPOCTh Teja MPYU HEPAaBHOMEPHOM JIBH>KEHHH.
VYckopenue. PaBHoyckopeHHOE NpsiMoInHeitHOe BmkeHne. CBoOoHoe manenue. OnbiTel [Nanues.
PaBHOMepHOE BMKEHUE 10 OKpYKHOCTH. [lepnon u yactora obparenus. JIuneinas u yriaosas ckopocTi. LleHTpocTpeMuTenbHOe yCKOpEHue.
[Tepseiit 3akoH HeroToHa. Bropoit 3akon Herorona. Tperuii 3akon HerotoHa. [IpuHIMI Cynepno3uium CuiI.
Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPEHHUsI CKOJIbKEHHUS, CUJIa TPEHUSI TIOKOs, IPYTUE BUIbI TPEHUS.
Cuna TsKeCTH M 3aKOH BCEMUPHOT'O TATOTEHUS. Y cKopeHue cBoOoIHOTo najieHus. Jpkenue mianer Bokpyr Connua. [lepBast kocMuueckasi CKOpOCTb.
HesecoMocTh u neperpysku.
PaBHOBecue marepuanpHOM TOukH. AGComOTHO TBEpAOE Teno. PaBHoBecre TBEPIOTO Tena C 3aKpETUIEHHON OChIO BpamieHus. MoMmeHT cuibl. LleHTp
TSYKECTH.
Nmnynsc Tena. U3menenne umiynsca. MIMnyiibe cuibl. 3aKOH COXpaHEHUS UMITYJIbCa. PeakTMBHOE IBH)KEHHE.
MexaHnnueckasi paboTa ¥ MOIIHOCTh. PaboTa cuil TshKeCcTH, ynpyroct, Tperus. CBsizb 23Hepruu U paboThl. [loTeHIInanbpHast SHEprus Teja, Mo JHATOrO
HaJl TOBEPXHOCThIO 3eMiid. [loTeHImanbHas sHeprus cxartod npyxkuHbl. Kunerndeckas sHeprud. Teopema 0 KMHETUUECKOW SHEPruU. 3aKOH COXPAHEHUS
MEXaHUYECKOW SHEPTUH.
Hemoncmpayuu.
Habmoienne MexaHn4ecKoro JBMKEHHS Tella OTHOCUTEIHHO Pa3HBIX TET OTCUETA.
CpaBHeHME MyTeW U TPACKTOPHUM IBHKEHHSI OJJTHOTO M TOTO K€ Tela OTHOCUTENBHO Pa3HbIX TEJl OTCUETA.



N3mepeHne ckopocTy U YCKOPEHUSI IPSMOJIMHENHOTO IBUKEHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHXKCHHUS.
Habnronenue nBuXeHUs Tela 10 OKPYKHOCTH.
Habnioienne MexaHMuecKux SIBICHUHM, MPOUCXOAAIIUX B cucteMe orcuéra «Tenexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JIB)KEHUU OTHOCHTENbHO
KaOMHeTa PU3UKH.
7. 3aBHUCHUMOCTb YCKOPEHHS TeJla OT MaCChl Tela U ACHCTBYIONIEH Ha HETO CUJIBI.
8. Habmionenue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEJI.
9. U3meHenue Beca Tesa MpU YCKOPEHHOM JIBHXKEHUH.
10. IIepenaya umiynbca Mpu B3auMOICHCTBUU Tell.
11. IIpeoOpa3oBaHust SJHEPTUH MIPH B3aUMOICHCTBHUH Tell.
12. CoxpaHeHue UMIyJbca MpU HEYIIPYTOM B3aUMOJICHCTBHH.
13. Coxpanenue UMITyJIbCa MPH A0COIIOTHO YIIPYTOM B3aWMOJICHCTBHU.
14. HaGmoieHre peaKTHBHOTO JIBHIKCHHUSI.
15. CoxpaneHnne MEXaHUYECKON SHEPTHH ITPU CBOOOTHOM TTa/ICHHH.
16. CoxpaHeHne MEXaHUYECKOW SHEPTrUuu MpHU ABMKCHUH Tella 0] ACMCTBUEM MPYKUHBIL.
Jlabopamopuvie pabomul u onsimol.
KonctpyupoBanue Tpakra Juisi pa3roHa U JaJbHEHIIEro paBHOMEPHOTO ABMKEHUS IAPUKA UM TEIEKKH.
Omnpenenenue cpeHell CKOPOCTH CKOJIbKEHUS OpycKa WIIH JBUKEHUS IIapyKa 110 HAaKJIOHHOM MJI0CKOCTH.
Omnpenenenne ycKOpeHUs Tejla P PAaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKIIOHHOM IJIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HauajabHOW CKOPOCTH.
ITpoBepka rUMOTE3bl: €CIM NMPH PAaBHOYCKOPEHHOM JIBKEHMM 0€3 HadalbHOM CKOPOCTH IyTH OTHOCSTCS Kak psiJi HEUETHBIX YUCEN, TO COOTBETCTBYIOLIHE
MIPOMEXYTKH BPEMEHU OJIMHAKOBBI.
HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHMSI OT CHJIBI HOPMAJIbHOTO JaBJICHMUS.
Omnpenenenue kodPpPUIMEeHTa TPECHUS CKOTBKEHUS.
Omnpenenenne KECTKOCTU NPYKUHBI.
Omnpenenenre pabOThI CHIIbI TPEHUS P PABHOMEPHOM JIBHXKEHUU Tella IO TOPU30HTAIIbHOM MOBEPXHOCTH.
10. Onpenenenne pabOTHI CHIIBI YIIPYTOCTH MPH MOABEME TPY3a € UCIOJIB30BAaHUEM HEMOBM)KHOTO U TTOABHXKHOTO OJIOKOB.
11. Vzy4yenue 3akoHa COXpaHEHUS SHEPTHH.
Pasnean 9. Mexanndeckue Kos1e0aHUsI M BOJHBI.
KonebarenbHoe apmxenune. OCHOBHbBIE XapaKTEPUCTUKU KoJeOaHU: MEpUOA, 4YacToTa, aMIUIUTyJa. MareMaTH4eCKMM M MPY>KUHHBIA MasTHUKU.
[IpeBparienre sHEPrUU IpU KOJIEOATEIBHOM JBHKEHUH.
3aryxatomue kKonebanus. BeiHyx)aeHHbIe Konebanus. Pesonanc. Mexanndeckue BoHbI. CBONCTBa MEXaHWYECKUX BOJIH. [Ipo10sIbHBIC M TTOTIEpEYHbBIC
BOJIHBIL. /IJIMHA BOJIHBI M CKOPOCTH €€ paclpoCTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPAOM TEJE, CEUICMUYECKUE BOIHBI.
3ByK. [’ poMKkOCTh 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. H(Dpa3ByK u yabTpa3ByK.
Jemoncmpayuu.
Hab6mronenune konebanuii Te Mo 1eWCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habnronenue xoneOaHuii rpy3a Ha HUTH U HA TIPY>KUHE.
3. HaOmroneHue BRIHYKIEHHBIX KOJIeOaHUH U pe30HAHCA.
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PacnipocTpanenne npoJoabHBIX U IONEPEYHBIX BOJIH (Ha MOJIEIH).
Habmtoienne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTUYECKUI pE30HAHC.
Jlabopamopuusie pabomot u onvimul.
Onpenenenre 4acToThl U Mepro/ia KouedaH!il MaTeMaTHYECKOIO0 MasiTHUKA.
Omnpenenenre 4acToThl U Mepro/ia KoieOaHui NpyKUHHOTO MasTHUKA.
HccnenoBanue 3aBUCMMOCTY NIEpUOAA KOJIEOaHNI IOIBEIIEHHOI'O K HUTH I'py3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH IIeproa KojeOaHU| Mpy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
[IpoBepka HE3aBUCUMOCTH MEPHOJIa KOJIeOaHH rpy3a, OJBEIIEHHOTO K HUTH, OT Macchl Ipy3a.
OmnBITH, IEMOHCTPUPYIOIINE 3aBUCHMOCTb MEPHO/Ia KOoJIeOaHUH MPYKMHHOTO MAsTHIUKA OT MAacChl TPy3a U KECTKOCTH MPYKUHBI.
W3mepenue yckopeHus CBOOOIHOTO MaeHHUS.
Paznea 10. Di1eKTpOoMarHuTHOE 1M0J1e M JIEKTPOMATHUTHbIE BOJIHBI.
DJNEeKTpOMarHuTHOE MoJie. DJIEKTPOMAarHUTHbIE BOJHBI. CBOMCTBAa 3J€KTPOMAarHUTHbIX BOJH. lllkama ssnekTpoMarHuTHBIX BoJH. Mcmonb3oBanue
AJIEKTPOMAarHUTHBIX BOJIH JJIsi COTOBOM CBSI3U.
OnexkTpoMarHuTHas rnpupoja ceera. CkopocTh cBeTa. BoiaHOBbIE cBOMCTBa cBeTa.
Hemoncmpayuu.
CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH.
BonHoBEIE cBOMICTBA CBETA.
Jlabopamopuvie pabomol u onvimol.
N3ydeHne cBONCTB 3JI€KTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOIO TesedoHa.
Pasnea 11. CBeToBbIe siBJICHUS.
JlyueBas mopnenb cBera. Mcrounuku cera. IIpsmonuHeliHoe pacnpocTtpaHeHue cBera. 3atmenus ConHna u Jlynsl. Otpaxenue cseta. Ilnockoe
3€pKajo. 3aKOH OTPaXEHMsI CBETA.
[Ipenomiienne cBeta. 3akoH mperomieHUs cBeTa. [losHoe BHyTpeHHee OTpa)keHHe cBeTa. lcmonb30BaHME IOJHOTO BHYTPEHHETO OTPaKEHUS B
ONTUYECKUX CBETOBOJIAX.
Jlunza. Xon nmydeit B nmH3ze. OnTmueckas cuctema ¢oToarnmapara, MUKPOCKONA W Teleckoma. ['71a3 kak onTuYecKas cucTteMa. biu3opykocTh u
JAJIbHO30PKOCTb.
Pasnoxxenue 6enoro csera B cektp. OnbiTel HptoToHa. CriojkeHre ceKTpalibHbIX 1[BETOB. /lucnepcus cBeta.
Jemoncmpayuu.
[IpssMonrHENHOE pacIIPOCTPAHEHNE CBETA.
OtpaxeHue cBera.
[Tonyuenne n300pakeHuii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomienue ceera.
OnTHYeCKUN CBETOBO/I.
Xon ydeit B cobuparoieit TuH3e.
XoJ nTy4deil B pacCEeMBaloIIeH JIMH3E.
[Tonmyuyenne n300paXKeHUIA C TOMOIIBIO JTMH3.
[Tpunnun nevictBus Goroanmnapara, MUKPOCKOTIA B TEJIECKOIIA.



10. Mogens riasa.
11. PasznoskeHue 6e10ro cBeTa B CIIEKTP.
12. TTonyyenue 6e10ro cBeTa NpH CIOKEHUH CBETa Pa3HbIX LBETOB.
Jlabopamopuusie pabomot u onvimul.
HccnenoBanue 3aBUCMMOCTH yIJla OTPaXXEHUsI CBETOBOT'O JIyda OT yIJla MaJeHusl.
N3ydenune xapakTepuCTHK U300paXKeHUs IpeAMETa B IIJIOCKOM 3epKajle.
HccnenoBanue 3aBUCMMOCTH yIJIa IPEJIOMIIEHUS CBETOBOIO JIy4a OT YIJIa IaJ€HUs Ha FPAaHULE «BO3LyX—CTEKIIO».
[Tonmyuyenue n300paXkeHUH C MOMOLIBIO COOMPAIOLIEH JTUH3BI.
Onpenenenne GOKYCHOIO pacCTOSTHUS U ONITUYECKOM CHIIbl cCOOMparoILeil INH3BI.
OnbITHI 110 Pa3yIoKEHUIO OEJIOT0 CBETA B CIIEKTP.
OnbITHl IO BOCHIPUATHIO IIBETA IPEAMETOB ITPH UX HAOIIOACHNUH Yepe3 LIBETOBbIE (DUIBTPHI.
Pasnen 12. KBanToBbIe sIBJ1IeHHS.
OmnsiThl Pesepdopna u muianerapuas monens atoma. Mogeins atoma bopa. Mcnyckanue u nornomienue ceera atomoM. KBanTtsl. JInHelyaTbie CEKTpHI.
PagnoaktuBHOCT. Anb(da, Oeta- u ramma-uznydenus. CTpoeHne aToMHOTo siipa. HykioHHass Moaenb aTroMHOTO sapa. M3orombl. PagmoakTuBHBIE
npespateHus. [lepuon nomypacnazna aToOMHbIX s7ep.
SnepHble peakuu. 3aKOHbI COXPaHEHUS 3apsAA0BOI0 U MacCOBOIO UMCEN. DHEPIUsl CBSA3U aTOMHBIX siiep. CBsi3b Macchl U dHepruu. Peakuuu cuHTe3a u
nenenus anep. Ucrounnku sneprun CosnHua u 3BE31.
AnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3JIyYEHUHN HA )KUBbIE OPTaHU3MBI.
Hemoncmpayuu.
CrieKTphl U3ITy4eHUs U MOTJIOIIEHUS.
CrniexTpbl pa3IMYHbIX I'a30B.
CrexTp Bomopo/a.
Habmtonenue Tpeko B kamepe Buibcona.
Pabora cuérurka HOHU3UPYIOMIMNX U3ITYUSHHH.
Perucrpanus u3inydeHus IpUpOIHBIX MUHEPAIOB U MTPOAYKTOB.
Jlabopamopuvie pabomsl u onvimol.
HaGnroneHune CriIonIHbIX M TMHEWYAThIX CIIEKTPOB U3TYUYECHHUS.
HccnenoBanue TpeKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY ITyTH (110 hoTOrpadusm).
3. U3mepeHue paanoakTUBHOTO (OHA.

IHoBTOpPHUTENBbHO-000011IAKOINIT MOYJIb.

[ToBTOpUTENBEHO-0000IAIONINI MOy b TpEAHA3HAYEeH Ul CHCTEMAaTHU3aluu W OO0OOIIeHHs MPEIMETHOTO COJEp:KAaHUS M OIbITa JAEATENIbHOCTH,
MPUOOPETEHHOTO NP U3YUYEHUHU BCETO Kypca (PU3HKH, a TaKKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMeHy M0 (u3HKe sl 00ydarommxcs,
BBIOPABIINX ATOT YUE€OHBIH MpeIMeT.

IIpy M3ydyeHuUM HAHHOTO MOJIYJS PEANU3YIOTCS M CHCTEMAaTU3MPYIOTCS BUABI AEATENBHOCTH, HAa OCHOBE KOTOPBHIX OOECHeuuBaeTcs IOCTH)KEHUE
NPEIMETHBIX M METaNpeIMETHBIX IUIAHUPYEMbIX PE3yJbTaToB 00yueHHs, (POPMHUPYETCS €CTECTBEHHOHAYYHAasi TPAaMOTHOCTh: OCBOGHHE HAyUYHBIX METOIOB
UCCIIEIOBaHMs ABJICHUH MIPUPOJBI M TEXHUKHU, OBJIa/IEHHE YMEHUSAMHU OOBACHATh (PU3MUECKUE SABJICHUSI, IPUMEHSS MTOJIyYE€HHbIC 3HAHUS, pellaTh 3aJa4, B TOM
qHciIe KaYeCTBEHHBIE U SKCIIEPUMEHTAIbHBIC.
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[TpuHIMNHATBHO NESTETHLHOCTHBIN XapakTep JAaHHOTO pas3zenia peanu3yeTcs 3a CYET TOro, 4To OOydaroIIMecs BBIMOIHSAIOT 33/1aHUsl, B KOTOPBIX UM
[IpeAJIaraeTcs:

Ha OCHOBE MOJIYYEeHHBIX 3HAHUN PaclO3HaBaTh U HAYYHO OOBACHATH (PU3MUECKHUE SABICHHUS B OKPY>KaIOLIeH MPUPO/IC U TIOBCEAHEBHOM KHU3HH;

HCIOJIb30BaTh HAYYHbIE METOABI UCCIIE0BAHNS (PU3NUYECKUX SIBIICHHUM, B TOM YHUCIIE 1715l IPOBEPKU TMIIOTE3 U MOJIyYEHHs TEOPETUYECKUX BHIBOJIOB,;
OOBSICHATh HAay4HbIE OCHOBBI HaWOOJee BAXKHBIX JOCTHKEHHHA COBPEMEHHBIX TEXHOJIOTUH, HAmpuUMep, MPAaKTHYECKOTO HCHOJIb30BAHUS PA3TUUHBIX
HMCTOYHHUKOB YHEPIUU HAa OCHOBE 3aKOHA IIPEBPALICHUA U COXPAHEHUS BCEX U3BECTHBIX BUJIOB DHEPIUU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NNPOT'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA30BAHUSA

N3yuenne ¢u3mkum Ha ypOBHE OCHOBHOTO OOIIEro OOpa30BaHUs HAMPAaBICHO Ha JOCTHKEHUE
JUYHOCTHBIX, METAIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEebHBIX PE3yIbTATOB.

B pesynbrare uzydenusi pu3nku Ha ypoBHE OCHOBHOTO 00IIero o0pa3oBanus y oOyydaromerocs 0yayT
c(hOpPMHUPOBAHEI CIEAYIONINE JIMYHOCTHBIC PE3YJIbTATHI B YACTH:
1) naTpHOTHYECKOT0 BOCIIUTAHUS:
- IPOSIBJICHUE MHTEPECca K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKOMN (PH3NIeCKON HAYKH;
- LIEGHHOCTHOE OTHOILIEHUE K JTOCTHKEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;
2) rpaJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
- TOTOBHOCTh K QKTUBHOMY Y4YacTHIO B OOCYXJIEHHU OOIIECTBEHHO 3HAYUMBIX M 3TUYECKUX MpoOIeM,
CBSI3aHHBIX C IPAKTUYCCKUM MPUMEHEHHEM JTOCTHKEHUHN (PU3UKU;
- OCO3HAHHE BAKHOCTU MOPATHHO-ITHYECKHUX MPUHITUTIOB B JIEATEIBHOCTH YIEHOTO;
3) 3¢TeTHYECKOr0 BOCTIUTAHMS
- BOCTIPUATHE 3CTETUYECKUX KadecTB (pU3MYecKold Hayku: €€ TapMOHWYHOTO TOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, TJAKOHHYHOCTH;
4) IEHHOCTH HAYYHOT'0 MO3HAHUS:
- OCO3HAHHE IIEHHOCTH (PU3NYCCKON HAYKU KaK MOIHOTO MHCTPYMEHTA IMO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS
TEXHOJIOTHi1, BAXKHEHILIEH COCTaBISAIOIIEN KyJIbTYpHbI;
- pa3BUTHE HAYYHOI JH0003HATEIHLHOCTH, HHTEPECA K UCCIIEA0BATEIbCKON e TEIbHOCTH;
5) popmupoBaHus KyJbTYPbI 310POBbSI H SIMOLMOHAJIBLHOTO 0JIArONOTYYHs:
- OCO3HAHHME IIEHHOCTH 0e30MacHOro oOpasa >KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE, BaXKHOCTHU
npaBui 0OE€30MacHOTO TOBEJCHUS HAa TPAHCIOPTE, HA JOpPOrax, C DJIEKTPUUYECKUM U TEIUIOBBIM
000pyI0BaHUEM B JIOMAIIHHUX YCIOBHSIX;
- cOpMUPOBAHHOCTh HaBbIKa pedIieKCHM, MPU3HAHWE CBOETO IMpaBa Ha OMIMOKY M TAaKOro K€ MpaBa y
JPYTOTo 4eJI0BEKa;
6) TPY10BOT0 BOCIIUTAHUSA:
- aKTUBHOE y4YacTHE€ B PEIICHUHU MPAKTUYECKUX 3a7ad (B paMKax CeMbH, 00pa30BaTeIbHOW OpraHHU3allHH,
ropojia, Kpast) TeXHOJOTUICCKOW U COIMAIEHON HAINPABJICHHOCTH, TPEOYIOIMUX B TOM YHCIE U (PU3HUECKUX
3HAHUI;
- HHTEpEC K MPaKTUIECKOMY H3yUeHUI0 podeccuil, CBsI3aHHBIX C PU3UKON;
7) 3K0JI0OTMYECKOT0 BOCTTUTAHUS:
- OpHEHTallUs Ha TMpUMeHeHue (DU3MUECKUX 3HAHWM AJS pellleHus 3aJad B 00JIACTH OKPYXKAIoIIel cpeisbl,
TUTAHUPOBAHWSI IIOCTYITKOB U OIIEHKH WX BO3MOKHBIX TOCIICICTBUHN TSI OKPY KAFOIICH CPEIbI;
- 0CO3HaHUE MI00ATBHOTO XapaKTepa IKOJIOTHIECKUX TPOOJIEM U ITyTeH UX peleHus;
8) amanTanuu K U3MEHSIIOIMMCH YCJIOBUSAM COLUAIBLHOI U NPUPOIHOI cpeabl:
- MOTpeOHOCTh BO B3aUMOACHCTBMM TPHU BBINOJIHEHUHM WCCIEIOBAaHUN M MPOEKTOB (pu3mvecKkon
HAIPABIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSAM JIPYTHX;
- TOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUICCKYIO JIeATSIIEHOCTD;
- TOTPEOHOCTHh B (JOPMUPOBAHUHU HOBBIX 3HAHHIA, B TOM YHCIEe (hOPMYITHPOBATH UIACH, IIOHSITHUS, THIIOTE3bI O
buznyecKux 00bEKTaX U SIBICHUSX;
- 0CO3HaHME JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001MacT pU3MKu;
- IJTAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (DM3MUYECKUX 3HAHMIA,
- CTpeMJICHHE aHAIM3UPOBATh U BBHISBISITH B3aUMOCBSI3U MPUPOBI, OOIIECTBA U YKOHOMUKH, B TOM UYHUCIE C
UCTIONTb30BaHNEM (PU3NYECKUX 3HAHUIA;
- OIICHKa CBOMX JCUCTBUH C YYETOM BIMSIHHS Ha OKPYXKAIOIIYIO CpPedy, BO3MOXKHBIX TJIOOATBHBIX
MOCJIEICTBUH.
METANPEIMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHus mporpaMmbl M0 (U3WKE HA YPOBHE OCHOBHOTO 0OIIEero oOpa3oBaHUS Y
oOyudaromierocss OyayT chOpMUPOBAaHBI MeTanpeIMeTHbIE Pe3yJabTAThl, BKIIOYAIONINE MO3HABATEIbHBIE
YHUBEpCaJIbHBIC yUeOHBIC JCWCTBHS, KOMMYHUKATUBHBIC yHUBEpCaJIbHBIC yUYeOHBIC JICHCTBHSI,
pETyJIATUBHBIE YHUBEPCAbHbBIE YUeOHbIC TEHCTBUSI.



Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeilcTBUS

ba3soBble Jlornyeckue 1ecTBUA:

BBISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKH 0OBEKTOB (SBJICHMIA);

YCTaHABIIMBATh CYNIECTBEHHBIN MPU3HAK KIACCH(PUKAIIUU, OCHOBAHHUS TSl 0000IICHUS U CPABHEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M TPOTUBOPEUUs B paccMaTpUBaeMbIX (akTaxX, JaHHBIX U HaOIIOJICHUSX,
OTHOCSIIIUXCS K (PU3HUYECKUM SIBIICHUSIM;

BBISIBJISITH  TIPUYUHHO-CJIC/ICTBEHHBIC CBSI3M NMPU W3YYCHUH (U3NYCCKUX SIBICHHA W TIPOIECCOB, JENaTh
BBIBOJbI C MCIOJIb30BAHUEM JAECAYKTHUBHBIX M MHAYKTHUBHBIX YMO3AKJIFOUEHMH, BBIJBUTaTh THIIOTE3bI O
B3aMMOCBSI3SIX (DU3MYECKUX BEIIMYUH;

CaMOCTOSITENILHO BBIOMpATh CIOCOO pelieHus y4ueOHOU Qu3uueckol 3amaauu (CpaBHEHHE HECKOJIBKUX
BapHAHTOB PEeLIEHUS, BBIOOp HarboJiee MOIXOSIIET0 ¢ YYETOM CaMOCTOSTEIbHO BbIICJICHHBIX KPUTEPUEB).
ba3oBble uccienoBareibCKue AeiCTBUA:

MCII0JIb30BaTh BOIIPOCHI KAK MUCCIIEI0BATEIbCKUI MHCTPYMEHT MTO3HAHUS,

MPOBOJAMTH TIO CAMOCTOSTEIBHO COCTaBJICHHOMY IUIAHY ONBIT, HECIOXHBIM (U3NYCCKUN DSKCIICPHUMEHT,
HeOOoJIbIIIoE HccefoBaHue (U3UYECKOTO SIBICHMUS,

OLICHUBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTHh HH(OPMAIMIO, MOITYYCHHYIO B XOJI€ MCCIIECIOBAHUS MU
3KCHEPUMEHTA;

CaMOCTOSITENIbHO (OPMYIHUPOBaTh 000OIIEHUS M BBIBOABI MO pe3yJbTaTaM MPOBEAEHHOTO HAOIIOICHMS,
OTIBITA, UCCIICIOBAHMUS;

IIPOTHO3MPOBATh BO3MOXKHOE JalbHEHIIEE pa3BUTHE (U3HUYECKUX TPOIECCOB, a TAKXKE BBIIBUTATH
MPENOJIOKEHNUS 00 X PA3BUTUU B HOBBIX YCIOBUSAX M KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

MPUMEHSTH Pa3JIMIHBIC METOJIbI, THCTPYMEHTHI U 3aIPOCHI IIPH TTOUCKE M 0TOOpE MHPOPMAITUU WITH TaHHBIX
¢ Y4€TOM IpeIoKEeHHON yueOHO! (hu3nuecKoil 3a1a4u;

aQHAJIM3UPOBATh, CUCTEMATU3UPOBATH M HUHTEPIPETUPOBATh WHGOPMAILMIO DPA3IUYHBIX BHIOB U (HOpM
MPE/ICTABIICHHUS;

CaMOCTOSITCIILHO BBIOMpATh ONTUMAIbHYIO (GOpMYy MpEACTaBICHUs WH(DOpPMANMM H WUIFOCTPUPOBATH
peliaeMble 3a/1a4l HECTIOKHBIMU CXeMaMH, JuarpaMmMaMu, HHOHM rpaduKoil 1 UX KOMOWHAIUSMHU.
KoMmyHnKaTHBHBIE YHUBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUSL:

B X0JI¢ OOCYXIeHHusi y4eOHOro Marepuana, pe3yJbTaToB J1abopaTOpHBIX pabOT W TPOEKTOB 3a7aBaTh
BOMPOCHI MO CYIIECTBY OOCY»XJIaeMOil TeMbl U BBICKA3bIBaTh HJEU, HAIICJICHHBIE HA pEIICHHE 3aJaud U
noJiepKaHue 6J1arokenaTeTbHOCTH OOIICHHS;

COTIOCTABJIATh CBOM CYXKJIEHUS C CYXKIEHUSMH JIPYTUX YYaCTHUKOB JHAora, OOHapy>KUBaTh Pa3IU4Ue U
CXOJICTBO ITO3HITHH;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

MyOJIMYHO TPEJICTABIATh PE3YyJIbTaThl BHITIOJIHEHHOTO (PU3UUYECKOTO OMbITa (IKCIIEPUMEHTA, UCCIICI0BAHMS,
IPOEKTa);

MOHMMATh M WHCIIOJIB30BAaTh MPEUMYIECTBA KOMAHAHON W WHAMBHIyalbHOM pabOThl TpU pEIICHUU
KOHKPETHOU (PU3UYECKOI MPOOIEMBI;

MPUHUMATH 1IEJTH COBMECTHOM JCSITEIIbHOCTH, OPTaHU30BBIBATh IEUCTBUS 110 €€ TIOCTHKEHUIO: PACTIPEILIATh
pOIHU, 00CYXAaTh MPOIECCH U Pe3yIbTaThl COBMECTHOM paboThI, 0000111aTh MHEHUS HECKOIBKUX JIIOCH;
BBIMIOJHATh CBOIO YacTh pabOThl, JIOCTHrasi KadyeCTBEHHOTO pe3ylbTaTa IO CBOEMY HAMpaBICHHUIO U
KOOPJIUHUPYS CBOM JICUCTBUS C IPYTHUMH YJICHAMU KOMAaH/IbI;

OIICHWBAaTh KauyeCTBO CBOETO0 BKJIaJa B OOMMI MPOAYKT TIO KPUTEPHUSIM, CaMOCTOSITEIHHO
chopMyITHPOBAHHBIM YUYACTHUKAMHU B3aHMOICHCTBHS.

PerynsiTuBHbIE YHUBepCaJIbHbIE y4eOHbIe 1eiicTBUS

Camoopranuszauus:

BBISIBJIATH MPOOJIEMBI B )KU3HEHHBIX M YUCOHBIX CUTYaIMSIX, TPEOYIOMUX IS pelIeHus GU3NIECKUX 3HAHUM;
OPUEHTHPOBATHCS B PA3NTMYHBIX TOJIXO0/IaX MPHHATHS PENICHUH (MHAUBUAyaIbHOE, MPUHATHE PEIICHUS B
rpyIie, IPUHATUE PEIICHUN TPYIIOoN);

CaMOCTOSITENIbHO COCTAaBJIATh AITOPUTM pelIeHHs] PU3NYSCKON 3a/1aul WM TIJIaHa UCCIIEIOBAHUS C YUETOM
UMEIOIINXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh TMIpeajiaracMble BapHaHThI
peLICHU;



JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.
CaMOKOHTPOJIb, YMOLMOHAJIBHBIN HHTELIEKT:
JlaBaTh aJIeKBaTHYIO OLICHKY CUTYyallUM U MpeasaraTh I1aH e€ U3MEHEHMS,;
OOBSICHATh TPUYMHBI JOCTM)KEHUS (HEIOCTIDKEHHs) pPEe3yJlbTaTOB JESATEIbHOCTH, JaBaTh OLIEHKY
IprOOPETEHHOMY OIIBITY;
BHOCUTh KOPPEKTHUBBI B AEATEIBHOCTb (B TOM YHCJE B XOJ BBINOJHEHUS (U3NYECKOTO MCCIEIOBAHUS WU
IPOCKTa) HA OCHOBE HOBBIX OOCTOSTENBCTB, W3MEHUBIIMXCS CHUTyallMd, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LIEIH U YCIOBUM;
CTaBUTh ce0s Ha MECTO APYroro 4ejoBeKa B XOJE CHOpa MM JUCKYCCUM Ha HAy4HYH T€MY, IIOHUMAaTb
MOTHUBBI, HAMEPEHHUS U JIOTUKY JPYTOT0;
NpU3HABaTh CBOE MPaBO Ha OIMIMOKY MPH PEUICHWH (PU3MUYECKUX 3a/a4 WM B YTBEP)KICHHSIX HA Hay4YHbIC
TEMBI M TaKOE€ XK€ MIPABO APYroro.
NPEJMETHBIE PE3YJIbTATBI

K koniy oOyuenus B 7 Kiacce NpeiIMETHbIC pe3yJibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTPaXkaTb
c(OPMHPOBAHHOCTh Y 00YUAIOIINXCS YMEHUH:
UCITIONIb30BaTh TOHATHA: (U3NYECKHEe W XUMHUYECKUE SBICHHs, HAOIIOJCHUE, SKCIEPUMEHT, MOJEIb,
TUIO0Te3a, €AUHULBI (PU3MUECKUX BEJIWYMH, aTOM, MOJEKYyJa, arperaTHble COCTOSIHUS BellecTBa (TBEpAOE,
KUAKOE, razoo0pa3HOE), MEXaHHYECKOe JBUKEHHE (paBHOMEPHOE, HEPAaBHOMEpPHOE, NPSIMOJIMHENHOE),
TPAaeKTOpHUs, paBHOACHUCTByOWass cwia, jgedopmanus (ymnpyras, IUIacTUYecKas), HEBECOMOCTb,
COOOILAOIIUECS COCYIbI;
pasznmuyarh sBieHUSA (OUQQy3Hs, TEIUIOBOE JABIKCHHE YAaCTHIl BEIIECTBA, PAaBHOMEPHOE JIBUKCHHE,
HEpaBHOMEPHOE JBIKEHUE, MHEPIHsI, B3aUMOJCHCTBUE TeJ, paBHOBECHE TBEPIBIX TEN C 3aKPEIUIEHHOM
OCBIO BpallleHMs, Iiepeiada JaBJIeHUs] TBEPAbIMU TeJIaMU, KHUJIKOCTSIMU U ra3aMu, aTMOC(hEpHOe JaBlieHHE,
IUTaBaHUE TEJ, IPEBPAIICHUS MEXaHMUECKOW YHEPTHH ) TI0 ONHMCAHHUIO X XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;
pacrio3HaBaTh MPOSIBIEHUE H3YUYEHHBIX (U3MUYECKUX SBJIEHUH B OKpPY)KAIOLIEM MHUpPE, B TOM 4HCIE
¢du3ndeckue SBICHHS B MPUPOJE: MPUMEPHI JABIKCHHUS C PA3IMYHBIMH CKOPOCTSMHU B KMBOH U HEXHBOU
npupoje, IeicTBUE CUIIbI TPEHUs B MPHUPOJIE U TEXHUKE, BIMSIHHUE aTMOC(HEpPHOro MABICHMS Ha >KUBOU
OpraHu3M, IUIaBaHHE PBIO, PHIYarM B TEJE YEJIOBEKa, MPH STOM MEPEBOAUTH MPAKTHYECKYIO 33734y B
yueOHY10, BBIIETIATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKK) PU3UUECKUX SBICHUM;
OIMCBIBATh W3yYEHHBIE CBOMCTBA TNl U (PU3MUECKUE SBJICHUS, UCNONB3Ys (pu3nyeckre BeTUYMHBI (Macca,
00BEM, TUIOTHOCTH BEIIECTBA, BPEMSI, ITyTh, CKOPOCTh, CPEMIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSKECTH,
BEC TeJla, CUila TPEHHUsI, AaBJIeHue (TBEPIOTO Tela, *KUIKOCTH, ra3a), BHITAIKMBAOLIAs CHIJIa, MEXaHUYeCcKas
paboTa, MONIHOCTH, IUIEYO CHJIBI, MOMEHT CHWJIbI, KO3(Q(HIHUEHT IOJIE3HOTO JEHCTBHSI MEXaHU3MOB,
KWHETHYEeCKass U TOTEHIMalbHas >HEPrus), MpU OINUCAHWU NPABWIBHO TPAKTOBaTh (DPU3MUYECKHH CMBICI
UCTIONIB3YEMBIX BEIMYMH, WX OOO3HAYEHUS M EIWHUIBI (PU3MUYECKUX BEIUYMH, HAXOAWUTh (POPMYIIBL,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEJIMYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTH I'paUKH H3YHYEHHBIX
3aBHCUMOCTEN (PU3MUECKUX BEIUYNH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHUS M TPOIECCHI, MCIIONB3YSl NMpPaBUIa CIOXKCHHS CHI
(Bonb ofHOM mpsimMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMesa, NpaBUIIO PAaBHOBECHS phlyara
(O10Ka), «30J70TOE MPaBWIIO» MEXAHHWKH, 3aKOH COXpPaHEHUS MEXaHWYECKOW 3HEpPruM, MpU 3TOM JaBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMChIBATh €r0 MaTEMAaTUYECKOE BBIPAKEHHE;
OOBSICHATh (PU3MYECKHE SBJICHMS, MPOLECCHl U CBOMCTBAa Tell, B TOM 4YHMCIE€ U B KOHTEKCTE CUTYaIUi
NPaKTHKOOPHEHTUPOBAHHOTO XapakTepa: BBISBISATh MPUYHMHHO-CIICIICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE
u3 1-2 jornyeckux IaroB ¢ omopoil Ha 1—2 M3y4YEHHBIX CBOWCTBA (PMU3NYECKUX SIBICHUH, (PU3UUECKUX
3aKOHA WITH 3aKOHOMEPHOCTH,
pemaTh pacd€THbIC 3a7a4i B 1—2 NMEeMCTBUS, UCIOIB3Ys 3aKOHBI M (POPMYIIBI, CBSI3BIBAOIINE (HU3NICCKHE
BEJIMYMHBI: HA OCHOBE aHaJM3a YCJOBHUS 3aJlaud 3alMChIBaTh KPAaTKOE YCIOBHE, MOJACTABIATh (pU3HUECKUE
BEJIMYMHBI B (DOPMYJIBI U TPOBOJIUTH PACUYETHI, HAXOAUTH CIPABOYHBIC JaHHBIC, HEOOXOAUMBIC TSI PEIICHHSI
3aJa4, OLEHUBATh PEATUCTUYHOCTh NOJTYUYEHHON (PU3UYECKON BETMUHHBI;
pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUTh NMPU MOMOIIM (U3NYECKUX METO/]0B, B OMHCAHUH
WCCIICIOBAaHHS BBIJCIISATh IPOBEPSIEMOE TIPEAINONIOKEHNE (THUIOTE3y), Pa3u4aTh W HHTEPIPETUPOBATH
MOJTYYEeHHBIH pe3ysbTaT, HAXOAUTh OIMOKU B XOJI€ OMBITA, /IEJIaTh BHIBOJBI 110 €r0 Pe3ysbTaTaM;



IPOBOJUTH OTBITHI M0 HAOIIOACHUIO (PU3HUECKUX SBICHUH WM (GU3NUECKUX CBOMCTB Tel: (hopMyIupoBaTh
IIpoBepsieMbIe MPEAINONIOKEHHsI, COOMpPaTh YCTAaHOBKY U3 MPEAJIOKEHHOT0 000pYyIOBaHUS, 3aMUCHIBATH XOJI
OTIbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBITIOJIHATH TIPSMBIE U3MEPEHUs] PACCTOSIHHS, BPEMEHH, MAacChl Tella, 00b&Ma, CHIIBI M TEeMIepaTyphbl C
UCIIOJIb30BAaHUEM AaHAJOTOBBIX W LU(POBBIX HPUOOPOB, 3aMUCHIBATh TOKa3aHUS MPUOOPOB C Y4ETOM
3aJIaHHON a0COJIFOTHOW MOTPEITHOCTH U3MEPCHUIA;
MPOBOAMUTH HCCIEAOBAHUE 3aBUCHUMOCTH OJHON (DPM3MUECKONW BEIUYHMHBI OT JAPYTroll C HCIOJIb30BAaHUEM
IOPSIMBIX M3MEPEHUM (3aBUCUMOCTH IYyTH PaBHOMEPHO JBMIKYILEroCs Tejla OT BPEMEHM JABM)KEHUS TeJa,
CWJIBI TPEHHUS CKOJIBKEHUS OT Beca Telsa, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel M HE3aBUCUMOCTU CHUJIbI
TPEHMsI OT IUIOIAJN COIPUKOCHOBEHHUS TEJl, CHJIbl YIPYTOCTH OT YJUIMHEHUS INPY’KHUHBI, BHITAJIKUBAOLIEH
CWJIBI OT 00bEMa MOrpyKEHHOM YacTU Tesa U OT IUIOTHOCTH KHUAKOCTH, €€ HEe3aBUCUMOCTU OT IUIOTHOCTHU
TeJNa, OT TIIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJO, YCIOBHH IJIaBaHUs Tell, YCIOBHI PaBHOBECHS phlyara
0JIOKOB), y4yacTBOBaThb B IUIAHMPOBAHUM Y4eOHOTrO HCCIEAOBAaHHUSA, COOMpPATh YCTAHOBKY W BBIIOJIHATH
U3MEpEHUs, Cleays NPeAJIOKEHHOMY IIJIaHy, (QHUKCHPOBATh pPe3yJbTAaThl IOJYYEHHOW 3aBUCUMOCTH
¢busznyecKuX BEIMYMH B BUJE MPENJIOKEHHBIX TaOmull U TpaduKOB, JeNaTh BBIBOABI MO pe3ysbTaTaM
UCCIIEIOBAHMSI;
IPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEMYMH (TNIOTHOCTH BEILIECTBA KHUIAKOCTH U TBEPIOTO Tena,
CUJIa TPEHUS CKOJBKEHHS, JaBIIEHUE BO3/yXa, BHITAJKMBAIOIAs CHJIA, JACUCTBYIOLIAs HA MOTPYKEHHOE B
KHUJIKOCTh TENO, KOX(PQHUIMEHT TNOJE3HOrO ICHCTBUS MPOCTHIX MEXAaHW3MOB), CIEAYS MPEIOKEHHON
UHCTPYKUHUU: TPU BHINOJHEHHUH H3MEPEHHN COOHpATh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY U BBIYHCIATH
3HAYCHHE NCKOMOM BEINYHMHEL,
coOxiroaaTh MpaBuiia TEXHUKU 0€3011aCHOCTU U padoTe ¢ 1abopaTOPpHBIM 000PYI0BaHUEM;
yKa3blBaTh MPUHLMIIBI JEUCTBUSI NPUOOPOB M TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETP, TUHAMOMETD,
COOOIILAIOIIUECS COCY/IbI, 0apOMETp, pblYar, MOJBUKHBIA U HETIOABMKHBIHN OJI0K, HAKIIOHHAS IIJIOCKOCTH;
XapaKTepU30BaTh MPHUHIIUIBI ACHCTBUS H3yUYEHHBIX MPHUOOPOB U TEXHHUUYECKUX YCTPOMCTB C OMOPOI Ha UX
onucaHusd (B TOM 4HuCie: MOAIIMUIHUKHA, YCTPOWCTBO BOJONPOBOJA, TMAPABIMYECKHH Ipecc, MaHOMETD,
BBICOTOMEp, IOPIIHEBOI HAcOC, apeoMeTp), WCIOJNb3ys 3HAaHUS O CBOMCTBAX (PU3MYECKUX SBICHHUN U
HEoOXouMBbIe (PU3NIECKUE 3aKOHBI H 3aKOHOMEPHOCTH;
NPUBONUTH NMPUMEPHI (HaXOAUTh WH(POPMAIHMIO O MPUMEPax) MPAKTUYECKOTO MCIIONIBb30BaHUS (U3UIECCKUX
3HaHW B TIOBCETHEBHOM >XM3HHM s obecriedeHusi Oe30MacHOCTH MpH oOpaimieHuu ¢ mpubopamMu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPaHEHUS 3/10pOBbsS U COOJIIOJCHUS HOPM 3KOJOTMYECKOTO TOBEJIEHUS B
OKpYXKaroIleH Cpeae;
OCYILECTBIISATh OTOOP MCTOYHMKOB MH(popMaiuu B MHTEepHETE B COOTBETCTBHM C 33aJaHHBIM ITOMCKOBBIM
3allpocOM, Ha OCHOBE HUMEIOIIUXCA 3HAHUH W MyTEM CPAaBHEHUS DPA3JIMYHBIX HCTOYHHMKOB BBLAEIATH
uH(pOpMalMIO, KOTOpas SBJISIETCS IPOTUBOPEUNBOI MM MOXKET ObITh HEJJOCTOBEPHOIA;
UCIIOJIb30BaTh IPU BBINOJHEHUM YYEOHBIX 3a/laHui Hay4HO-TIONMYJIAPHYIO JIMTEpPaTypy (U3NYECKOTro
COJIepKaHus, CIIpaBOYHbIE MaTepualibl, pecypchl cetu MHTepHeT, BiaaeTh npuéMaMyu KOHCIIEKTUPOBAHUS
TeKcTa, MpeoOpa3zoBaHus HHPOPMAIIUN U3 OJJHOW 3HAKOBON CHUCTEMBI B IPYTYIO;
CO371aBaTh COOCTBEHHBIE KpaTKHE IHCHbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2-3 MCTOYHHUKOB
uHpopMauuu (PU3MYECKOrO COAEp)KaHUs, B TOM 4YHCIE IMyOJUYHO JAenaTb KpaTKue COOOIEHHUs O
pe3ynbTarax MPOEKTOB WM YYEOHBIX HCCIIENOBaHHWM, MPU 3TOM TPaMOTHO HCIIOJIb30BATh H3YYEHHBIN
NOHATUIHBIN annapaT Kypca (PU3HMKH, COITPOBOKAATH BRICTYIUICHHE MPE3eHTaLUeH;
OpU BBIMOJHEHUH Y4YeOHBIX IPOEKTOB M HCCIEAOBAaHUM pacnpeneniaTh O0O0sf3aHHOCTH B TIpyNNe B
COOTBETCTBUHU C TIIOCTAaBJICHHBIMHM 3aJauaMH, CJEIWTh 3a BBHINOJHEHHEM IUIaHA JEHCTBUHM, aJeKBaTHO
OLICHUBaTh COOCTBEHHBI BKJIAJ B  JIEATEJBHOCTh TpYMNIBI, BBICTPAaWBaTh KOMMYHHMKAaTHBHOE
B3aMMOJICICTBHE, yUNTHIBAasi MHEHHUE OKPYKAIOIIHX.

K koniy oOyuenus B 8 kiacce mpenMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaXkaTb
c(OpMUPOBAHHOCTH Y 00yYaIOIIUXCSI YMEHUI:
MCIIOJIb30BaTh MOHSTHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKEHUE aTOMOB M MOJIEKYJI, arperaTHble
COCTOSIHUSI BEIIECTBAa, KPUCTAJUIMYECKHME M aMopgHbIE Teja, HACBHIIICHHBIM W HEHACBHIICHHBIN map,
BJIQXKHOCTh BO3[yXa, TEMIEpaTypa, BHYTPEHHSS OJHEPIus, TEIUIOBOW J[BUraTellb, 3JEMEHTApPHBIN
JNEKTPUYECKUIN 3apsf], DJIEKTPUYECKOE I0JI€, MPOBOJHUKUA WM JUIJIEKTPUKH, MOCTOSIHHBIN AJIEKTPUYECKUIL
TOK, MarHUTHOE TOJIE;



pa3nuyath ABJIEHUS (TEIIOBOE PACIIMPEHHE U CKAaTHE, TEIUIONEPEada, TEIVIOBOE PABHOBECUE, CMAaUYMBaHUE,
KallWIJSIPHBIE SIBJICHUS, UCIIApEHHE, KOHACH CALMs, TUIaBIeHUe, KpUCcTaIn3amus (0OTBepieBaHuE), KUIIEHNUE,
Terlonepenaya  (TEMIONPOBOJAHOCTb, KOHBEKLMS, W3JIyYEHHUE), HJIEKTpU3alUsg Tel, B3auUMOEHCTBHE
3apsiioB, ACWCTBUS 3JEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHHE, B3aUMOJIEHCTBHE MAarHUTOB, AEHCTBUE
MarHMTHOT'O IOJI1 HAa IPOBOJAHMK C TOKOM, RJIEKTPOMArHUTHAs MHAYKIMS) [10 ONHUCAHUIO UX XApaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBIICHUE;

pacrio3HaBaTh IPOSIBIEHUE H3YYEHHBIX (PU3MUYECKHX SBJIECHUI B OKpY)KalOLIEeM MHpPE, B TOM 4YHCIE
(du3nyeckue SBIECHUSA B HPUPOJE: IMOBEPXHOCTHOE HATSKEHHE W KaNWULIPHbIE SBICHUS B IPHUPOJE,
KpPHUCTaUTBI B mpupoje, uanydeHue CoiHIla, 3aMep3aHue BOJOEMOB, MOPCKUE OpU3bI, 00pa30BaHHUE POCHI,
TyMaHa, HHes, CHera, >JeKTPUYECKHE SIBJIEHHs B aTMocdepe, 3JIEKTPUYECTBO HKHUBBIX OpPraHU3MOB,
MarHuTHOE noJje 3eMiid, Apeid MoI0coB, pojib MAarHUTHOIO OJIs U1 )KU3HU Ha 3eMile, MOJISIPHOE CUSIHUE,
IIPU 3TOM NEPEBOAUTH NMPAKTUUECKYIO 3a/1ady B y4eOHYIO, BBIJCNIATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH)
(bu3nUecKuX SABICHUIA;

ONKCBHIBATh H3YyYEHHBbIE CBOICTBa Tel M (U3MYECKHE SIBICHUS, MCIONIb3Yys (PU3MUYECKHE BEIMYHHBI
(TemmnepaTypa, BHYTPEHHsISI SHEPrusi, KOJIUYECTBO TEIUIOTHI, yJe/IbHAs TEINIOEMKOCTh BEILECTBA, YAEIbHAS
TEIUIOTa IUIABJICHUSA, YAENbHas TEIUIOTa MNapooOpa3oBaHMs, YJelbHAs TEIUIOTa CropaHusi TOIUIMBA,
KO3(QULMEHT MONEe3HOro JAEHCTBHMS TEIJIOBOM MAallMHbBI, OTHOCUTEIbHAs BJIAXHOCTb BO31yXa,
AIIEKTPUYECKUI 3apsij, CUJla TOKA, 3JIEKTPUYECKOE HaIpsDKEHUE, CONPOTHUBIIEHHWE MPOBOJHHUKA, YIEIbHOE
COIIPOTHBIIEHUE BEUIECTBA, pab0Ta M MOILHOCTh 3JEKTPUUYECKOIO TOKa), NPU ONHCAHUU IPABHIBHO
TPaKTOBaTh (PU3MUYECKHI CMBICI MCIIOJIBb3YEMBIX BEIMYMH, 0003HAYCHHUS U €MHHIBI (PU3NIECCKUX BEINYHH,
HaXoJIuTh (HOPMyJIbl, CBA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIWYHMHY C JPYTUMHU BEIMYMHAMHU, CTPOUTH
rpaduKy U3yYSHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIMYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3WYECKHE SBICHHS M IPOIECCHI, UCHOJb3Ys] OCHOBHBIC IOJIOKEHHS
MOJIEKYJISIPHO-KMHETUYECKOM TEOpUHM CTPOEHHUS BELIeCTBA, IPUHLUI CyNepHo3uuuu mojell (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHMs 3apsana, 3akoH Oma Juid ydacTka Lemnu, 3akoH Jxoymns—Jlenua,
3aKOH COXpPAHEHMs SHEpruM, IpPU 3TOM JAaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3aIllUCBIBATh €ro
MaTeMaTUYECKOE BbIPAKEHUE;

OOBSICHATh (U3NYECKHE TPOIECCHI W CBOWCTBA TeJN, B TOM 4YHCIE M B KOHTEKCTE CHUTYaIUi
IPAaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BbIABIATH NPUYMHHOCIEICTBEHHbIE CBSA3H, CTPOUTH OObSICHEHUE
u3 1-2 jornyeckux IIaroB ¢ Onopod Ha 1—2 HM3yuyEeHHBIX CBOMCTBA (PU3MUECKUX SABJICHUH, (PU3NUYECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pewiath pacuy€THble 3a/aud B 2—3 AEWCTBUS, UCIONb3Ys 3aKOHBI M (hOPMYJIbI, CBsA3bIBaIOIINE (prusnueckue
BEJIMYMHBI: Ha OCHOBE aHaJM3a YCIIOBUS 3aJlaud 3alKChIBaTh KPAaTKOE YCJIOBHE, BBISABISATH HEIOCTATOK
JAHHBIX JUIsl pelleHHsl 3aJauu, BEIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE /s €€ pelIeHus], TPOBOIUTD
pacuéThl ¥ CpaBHUBATH MOTYYEHHOE 3HaUeHHE (PU3NUECKON BEIMYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaThb HpPOOJIEMBI, KOTOPbIE MOXXHO PEIINTh MPU MOMOUIM (U3UYECKUX METOJO0B, HCIOIb3Ys
ONMCAHNUE HCCIIEOBaHMs, BBIAEIATH INPOBEPAEMOE MPEAIOIOKEHUE, OLEHUBATh IPABHIBHOCTH IOPSIKA
IIPOBEJICHUS HCCIIE0BaHNUs, 1€TaTh BbIBOBL;

IPOBOAMTDH OMBITHl MO HAOIIOJEHUIO (PU3NYECKUX SBICHUN WU (U3NYECKHX CBOMCTB TeN (KamuuIspHbIE
SIBJICHUS, 3aBUCUMOCTb JIaBJIEHUS BO3JyXa OT ero o0b&éMa, TeMIepaTypbl, CKOPOCTH IpOLecca OCTHIBAaHUS U
HarpeBaHus MpU HU3JIyYEHUU OT LIBETa M3JIydaromiel (MOTJIOoLIAloeil) MOBEPXHOCTH, CKOPOCTh MCHApeHuUs
BOJBI OT TEMIIEPATYypbl XUAKOCTU M IUIOIAAM €€ IOBEPXHOCTH, DIEKTPU3ALUSA TEJI U B3aUMOJEHCTBHE
JNEKTPUYECKUX 3apsA]0B, B3aMMOJCHCTBUE IOCTOSHHBIX MAarHMTOB, BHU3yalu3allisd MarHUTHBIX IOJei
MOCTOSIHHBIX MAarHUTOB, JE€WCTBHS MarHUTHOTO IOJII Ha NPOBOJHHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHUTAa,
CBOMCTBa DIEKTPOJBUTATENSl IOCTOSHHOTO TOKa): (OPMYIMpOBaTh MpPOBEPSEMbIE IPEANONIOKEHHUS,
coOMpaTh YCTAHOBKY M3 MPEUIOKEHHOI0 000pyJOBaHMs, ONHUCHIBATH XOJ ONbITa W (HOpMYyIUpOBaTH
BBIBO/IBI;

BBIMOJHATh MpPSIMbIE HW3MEPEHMs] TEMIEpaTypbl, OTHOCUTENIbHON BIAQXHOCTH BO3/yXa, CHJIBI TOKa,
HaNpsOKEHUsI C UCMOJIb30BAHUEM AHAJIOTOBBIX NPUOOPOB M JAaTYMKOB (PU3UUECKUX BEITUYMH, CPAaBHUBATbH
pe3yabTaThl U3MEPEHUH C YUETOM 3aJaHHON a0COFOTHOM MOTPEITHOCTH;

MPOBOAMTH HCCIIEAOBAHUE 3aBUCHUMOCTH OJHON (hPM3MUYECKON BEIMYMHBI OT JIPYrod € HCIOJIb30BAaHUEM
HOPSIMBIX U3MEPEHHH (3aBUCUMOCTH COINPOTUBIIECHHUS MPOBOJAHMKA OT €ro JUIMHBI, IUIOIIAIU IOMEPEYHOro
CEUEHHUs U yJIEJIbHOTO COIPOTUBIIEHMS BEIECTBA IPOBOAHMKA, CUJIbI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT
HANpsDKEHUST Ha TPOBOJHUKE, MCCIEA0BAaHUE TIIOCIENOBATEIbHOTO U IMApPAJJICNIBHOIO COEIMHEHUN



IIPOBOJTHHKOB): IIAHUPOBATh HCCIIEJOBaHHE, COOMpATh YCTAHOBKY W BBIIOJHATH H3MEPEHHs, CICHYsI
NPEVIOKEHHOMY TUIaHy, (UKCHPOBATH PE3yJIbTaThl MOJyYECHHON 3aBHCHUMOCTH B BUE TaOIUIl U TpaHKOB,
JIeJ1aTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICAOBAHMUS;
IPOBOJUTh KOCBCHHBIC W3MEpeHHs (U3MUeCKUX BeIW4nMH (yHelbHas TEIUIOEMKOCTh BELIECTBA,
CONPOTUBIICHUE IPOBOJHUKA, pab0oTa M MOIIMHOCTH 3JIEKTPHYECKOTO TOKA): IUIAHHUPOBATh HM3MEPCHHS,
coOupaTh SKCHEPHUMCHTAIBHYI0 YCTaHOBKY, CICIys MPEIIOKCHHONW WHCTPYKIWH, W BBIYUCISITH 3HAYCHHE
BCJIMYHHBI,
co0JIr01aTh MpaBHiIa TEXHUKH OE30MTaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYI0BAHUEM;
XapaKTepH30BaTh MPHHIMIBI ICHCTBHS U3yYCHHBIX MPHOOPOB U TEXHUYECKHUX YCTPOWCTB C ONOPOW Ha WX
onucaHus (B TOM YMCIIE: CHCTEMa OTOIUICHHUS JOMOB, TUTPOMETp, apoBasi TypOMHA, aMIIepMETp, BOIBTMETD,
CUETUMK DJICKTPUUCCKOH JSHEPTUH, JIICKTPOOCBETUTEIbHbIC MPHOOPHI, HArpeBaTeNIbHBIC JJIEKTPOIPUOOPHI
(mpuMepsbl), 3IEKTPUUECKUE MPEIOXPAHUTENH, 3JIEKTPOMArHUT, 3JEKTPOABUIaTeNb IOCTOSHHOIO TOKa),
VICTIOJIB3YsI 3HAHUS O CBOMCTBAX (PU3NYECKUX SIBICHUN U HEOOXOAUMBIC (PH3HYCCKUE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCTHIC TEXHUYECKHE YCTPOWCTBA M M3MEPHUTEIIbHBIC IPHOOPHI 10 CXeMaM M CXeMaTHYHBIM
pUCYHKaM (KMJIKOCTHBI TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTaTElb BHYTPEHHETO CrOpaHus,
ANIEKTPOCKOII, PEOCTAT), COCTABIATh CXEMbI JIEKTPUUECKUX LN ¢ MMOCIeI0BaTeIbHBIM H HapaJlieIbHbIM
COEIMHCHUEM DJIEMEHTOB, pa3jinyasi yCIOBHbIC 0003HAUYCHHSI JJIEMEHTOB JJICKTPUUECKHX LICTICH;
NPUBOIUTH MPUMEPHI (HAXOAUTh WH(POPMAIHMIO O MPUMEPAX) MPAKTHUECKOTO HCIIOIB30BAaHHUS (PH3HMUECKUX
3HAHUIl B TOBCEIHEBHOH M3HH Uil oOecrieueHUs: 0OE30IAaCHOCTH MpU OOpalleHHH C HpudopaMu U
TEXHUYCCKHUMU YCTpOI\/JICTBaMI/I, COXpPaHCHUA 300POBbA U CO6JIIOI[€HI/I$I HOPM 3KOJIOTMYECKOI'O IMOBCACHUA B
OKpY’Kalolle cpene;
OCYIIECTBIIATh TOMCK HHpopManuu (usnueckoro conepkanusi B MHTepHeTe, HA OCHOBE HMECIOLIMXCS
3HAaHUHU | HYTéM CpaBHCHHUA OOIMOJHUTCIBbHBIX MCTOYHUKOB BBIACIIATH HHq)OpMaHHIO, KOTOpasa ABJISACTCA
IPOTHBOPEYMBOM MITH MOXKET OBITh HEZOCTOBEPHON;
UCIIOJIb30BaTh MPH BBINOJHCHUM Y4YeOHBIX 3aJaHUl HAYYHO-HOMYJSIPHYIO JIUTEpaTypy (U3HYECKOro
COACPpIKaHUA, CIIPAaBOYHBIC MaTCpHaibl, PECYPChl CCTU HHTCpHeT, BJIaACTh HpI/IéMaMI/I KOHCIICKTHUPOBAaHUA
TeKcTa, peodpa3zoBaHus HH(GOPMAIIUK U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbBIC MHCHMCHHBIC M KPAaTKHE YCTHBIE COOOLICHUs, 0000mias WHOOpPMAIHIO U3
HECKOJIBKUX HMCTOYHHKOB (1)I/I3I/I‘-ICCKOFO COACpIKaHusA, B TOM YHUCIIC Hy6JII/I‘~IHO MNpCACTABIATL PC3YJIbTAaThbl
IPOCKTHOW WJIM HCCIEIOBATEIbCKON EATeIbHOCTH, MPH 3TOM IPAaMOTHO HCIIOJIb30BaTh HW3yYCHHBIH
NOHSTUHMHBIN anmapar Kypca (pU3uKH, COPOBOXKAATH BBICTYIIJICHHE ITPE3EHTAIINEH;
IIPU BBIIOJIHEHUHU YYE€OHBIX IPOEKTOB U UCCIEI0BAHUN (PU3NYECKUX MPOLIECCOB paclpeAessiTh 00s13aHHOCTU
B Irpynmne€ B COOTBCTCTBHM C IMOCTABJICHHBIMH 3aJadaMM, CICAWUTH 3a BBINIOJHCHHUCM IIJIaHA Z[eI\/’ICTBI/II\/’I nu
KOPPEKTUPOBATh €r0, aJeKBATHO OLIEHHBATh COOCTBEHHBIN BKJIAJ B AEATEIHHOCTH TPYIIIBI, BHICTPAHUBATh
KOMMYHHUKAaTHBHOC BSaHMOHCﬁCTBHe, MPOABJIAA TOTOBHOCTD pa3pCuiaTb KOH(bJ'II/IKTI)I.

K xoniy oOydenust B 9 kjiacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM ypPOBHE JIOJDKHBI OTPaXKaTh
c(OPMUPOBAHHOCTH y 00YYAIOUTHXCS YMEHHIA:
UCIIONIb30BaTh IMOHATHSA: CHCTEMa OTCY€Ta, MaTepualbHas TOUYKa, TPAaeKTOPHs, OTHOCUTEIBHOCTh
MEXaHWYeCKOro JBIDKeHHS, aedopmanust (ympyras, IUlacTUYecKas), TpeHHe, IEeHTPOCTPEMHUTEIbHOE
YCKOpEHHEe, HEBECOMOCTb M MEpEerpy3Kd, LEHTP TSDKECTH, aOCOJIOTHO TBEPAOE TENO, LEHTP TSHKECTH
TBEPAOTO Tela, paBHOBECHE, MEXaHWYECKHe KoieOaHWs W BOJHBI, 3BYK, HMH(QPa3ByK U YIbTPa3BYK,
OJICKTPOMArHuTHBIC BOJIHBI, IIKajla J3JCKTPOMArHUTHBIX BOJIH, CBCT, 6J'H/I30py1(0CTI) U OaJIbHO30PKOCTD,
CIIEKTpPBI UCITYCKaHUs M TIOTJIONIEHUS, anb(a, OeTa- ¥ raMMa-u3IydeHUs], U30TOIIBL, SIepHast SHEPTeTHKA;
pa3nuuarh sBICHHS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEHHOE MIBIKCHUE, PaBHOYCKOPEHHOE
NpsIMOJIMHEHOE JIBHJKEHHE, CBOOOJHOE TMaJieHHe TeJl, paBHOMEpPHOE [BUKEHHE I10 OKpPY>KHOCTH,
B3aUMO/ICHCTBUE TEJ, PEaKTHBHOE ABIKCHHUE, KOJIeOAaTEeIbHOE IBIDKCHHE (3aTyXaloUIHe W BBIHY)KICHHBIC
KoJieOaHVsI), PE30HAHC, BOJHOBOE [BIDKCHHE, OTpPaKCHHE 3BYKa, MNPSMOJIMHEHHOE pacrpocTpaHeHHe,
OTpaXCHUE M TPEIOMIICHHE CBETa, MOJHOE BHYTPEHHEE OTPa)KEHHE CBETa, PasjoKeHHe Oernoro cBera B
CIICKTPp HW CJIOXCHUC CICKTPAJIbHBIX IBETOB, JHUCICPCHUA CBETA, CCTCCTBCHHAA PaJUOAKTHBHOCTD,
BO3HHMKHOBEHHE JINHEWYATOrO CIEKTPa M3JyYCHHUs) 110 ONMMCAHUIO WX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OITBITOB, JIECMOHCTPHUPYIOIINX JaHHOE (PU3HUYECKOE SBJICHUE,
pacrno3HaBaTh MPOSIBICHHWE HM3YUYEHHBIX (U3NYECKUX SBJIEHUN B OKpYy’)KaloolleM MHpe (B TOM YHCIe
(u3myeckue SBICHHUS B IPUPOJIE: TPUIIUBBI M OTIIMBBI, IBIKEHHE TUIaHeT COJTHEYHOH CUCTEMBI, pEaKTUBHOE
ABVIKCHUC JKUBBIX OPraHU3MOB, BOCIPHUATUC 3BYKOB JXUBOTHBIMHU, 3EMIICTPACCHUC, celicMHUYecKHe BOJIHBI,



I[yHAMH, 53XO0, I[BETa TEJ, OINTHUYECKHE SBJIECHUS B MpPHPOJAE, OUOJIOTMYECKOe JIeHCTBHE BUIUMOTO,
yIbTPa(UOIETOBOTO U PEHTTEHOBCKOTO M3JIy4YEHUH, €CTeCTBEHHBIH paJMOaKTUBHBIA (DOH, KOCMHYECKHE
Jy4Yd, PaaUOAKTHUBHOE H3Iy4YEHHE NPUPOJHBIX MHUHEPANOB, ACWCTBHUE pAJAMOAKTUBHBIX H3IYYEHHH Ha
OpraHu3M 4YeJIOBEKa), MPH 3TOM IMEPEBOAUTH MPAKTUUYECKYIO 337ady B YU4EOHYIO, BBIICIATh CYIIECTBECHHbIC
cBoMcTBa (MpU3HAKHK) GU3HUECKHUX SBICHHM;

OIMKCHIBATh U3yUYCHHBIE CBOWMCTBA Tell U (PU3MUECKUE SBJICHUS, UCIONIB3YS (PU3NUECKHe BEINYNHBI (CpeIHss
¥ MTHOBEHHAsi CKOPOCTb TeJa MPH HEPaAaBHOMEPHOM JIBUKECHHH, YCKOPEHHUE, IMEepEeMEIICHUE, MyTh, YIJIoBas
CKOPOCTh, CHJIa TPEHHMsI, Cujla YNPYroCTH, CUia TSHKECTH, YCKOpPEHHE CBOOOIHOTO MaJeHUs, Bec Teia,
UMITYJIbC TeJa, WUMIYJbC CUJIBI, MEXaHW4YecKas pabdoTa M MOIIHOCTb, MOTCHLMAIbHAS SHEPIus Tela,
MOJIHATOTO HaJl MOBEPXHOCTHIO 3€MJIH, TOTEHIIUAIbHASI YHEPTHsl CXKATOM MPY>KUHBI, KHHETHYECKAas YHEPIHs,
NOJIHAsE MEXaHW4ecKasi YHEPTUs, MEPHOJ] U 4acToTa KoJeOaHu, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHa, CKOPOCTh CBE€Ta, IIOKa3aTeilb NPEJOMJICHUS CpeIbl), MpPU OMHCAHWU MPABWIBHO TPAKTOBATh
(¢u3nUecKuil CMBICT MCHOJIb3YyEMBIX BEIHYUH, 0003HAYCHHUS M EAMHUIBI (PU3MUECKUX BEIMYHMH, HAXOAUTh
(dbopMyIibl, CBSI3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIUYUHY C APYTMMU BEITUYMHAMHU, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SBICHUS U MPOIECCHI, UCIOJB3YsI 3aKOH COXPAHEHUS YHEPTUH,
3aKOH BCEMHPHOTO TATOTEHUS, IPUHIIMI CYNEPHIO3UIIMH CHJI, IPUHIUI OTHOCUTENbHOCTH [ anuiies, 3aKOHbI
HeroTOHA, 3aKOH COXpaHEHHs MMITYJIbCA, 3aKOHBI OTPAKEHUSI U MPEJIOMJICHHUS CBETA, 3aKOHBI COXPAHEHUS
3apsA0BOIO M MAacCOBOTO YHCEIN IMPH SACPHBIX peaklusaX, IPU 3TOM JaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3aITMCBIBATh €T0 MAaTEMaTHUECKOE BBIPAKECHNUE;

OOBSICHATh (U3NYECKHE TPOIECCHI W CBOMCTBA TN, B TOM 4YHCIE M B KOHTEKCTE CHTyaluil
NPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBISABISATh NPUYMHHO-CIICIICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE
U3 2—3 JOTWYECKUX IIaroB C OMOPOM Ha 2—3 HM3y4YEHHBIX CBOMCTBA (U3MUYECKUX SIBICHUH, (PU3NUYECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemaTh pacuéTHbIE 3a/1a4H (OMMPAIOIIUECs HAa CHCTEMY U3 2—3 ypaBHEHUIl), HCIIONIB3Ys 3aKOHBI M (POPMYIIBL,
CBsI3bIBAIOINIME (PM3NYECKUE BETUYMHBI: HA OCHOBE aHANIM3a YCJIOBHS 3a/1ayll 3alKChIBaTh KPATKOE YCIOBHE,
BBISIBIISITH HEIOCTAIONINE WM W30BITOYHBIC JaHHBIC, BBIOMpPATh 3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIC IS
pellieHusl, MPOBOAUTH PACUYETHl W OLEHUBATh PEATUCTUYHOCTh MOJYYEHHOTO 3HAa4YeHHs (U3UYECKOM
BEJINYMHBI;

pacro3HaBaTh MPOOIEMBI, KOTOPHIE MOXHO PEIIUTh MPH HOMOIIM (U3NYECKUX METOJOB, HCIIOIB3YS
OINHCaHUE HCCIIEJOBAHMs, BBIIEIATh MPOBEPIEMOE MPEANOI0KEHNE, OLEHUBATh MPABHIIBHOCTh MOpPsIKa
IIPOBEICHUS HCCIIEIOBAHUS, JIENIaTh BHIBOJIBI, MHTEPIPETHPOBATH PE3YJIbTAThl HAOIIOICHHU U OIBITOB,
IPOBOAMUTH OMNBITHl MO HAOMIOACHHUIO (PU3UYECKUX SBICHUW WIM (U3NYECKUX CBOMCTB Ten (U3ydeHue
BTOpOro 3akoHa HbIOTOHa, 3aKOHAa COXpPaHEHUs SHEPrHH, 3aBUCHUMOCTb MEpHOa KoleOaHWH MPYKUHHOTO
MasiTHAKa OT MacChl TPy3a M KECTKOCTH MPYXUHBI M HE3aBUCHUMOCTHh OT aMIUTUTYABI MalbIX KOJeOaHUH,
NpSMOJIMHEHHOE paclpoCTpaHEHHE CBeTa, pPa3JIoKeHHe Oeloro cBeTa B CIEKTP, W3y4YE€HUE CBOICTB
M300paKeHHs B TJIOCKOM 3€pKajie M CBOMCTB M300paKeHUsI MpeIMETa B COOMparolel JMH3e, HaOII0AeHUE
CIUIOIIHBIX M JIMHEHUYAThIX CIIEKTPOB M3ITyUEHHsI): CAMOCTOATENBHO COOMpaTh YCTAaHOBKY M3 M30BITOUHOTO
Habopa 000pyAOBaHUS, OTIMCHIBATH X0/ OTBITA U €T0 PE3YIbTAThI, (POPMYIHPOBATH BHIBOJIEI,

NPOBOJUTH NP HEOOXOJMMOCTH CEpHUIO MPSMBIX W3MEPEHHH, OMpeessisl CpeaHee 3HAUeHUE M3MEepseMOn
BEIMYMHBI ((POKYCHOE pAacCTOsIHHE COOMparomeld ITUH3bI), OOOCHOBBIBaTH BBHIOOpP croco0a H3MepeHus
(M3MepuTeIHLHOTO MPUOOpa);

IIPOBOJUTH HCCJIEIOBAHNE 3aBHCUMOCTEH (DU3NYECKUX BEIWYHH C HCIIOJIB30BAaHUEM TPSMBIX H3MEpPEHHH
(3aBHCHMOCTBH IIyTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM JBIKEHHHM O€3 HayalbHOW CKOPOCTH, MEpHoAa
KOJICOAHNH MaTeMaTHYECKOTO MAasTHUKA OT JUTMHBI HUTH, 3aBUCHMOCTH yTJIa OTPaKCHHUsS CBETa OT yIJia
NaJieHus] U yriia IpeloMIIEHUs OT yrjia MajieHus): MJIaHUPOBaTh MCCIeI0OBaHUE, CAaMOCTOSITEIbHO COOUpPATh
YCTaHOBKY, (PMKCHPOBATh Pe3yJIbTAThI MOIYYEHHON 3aBHCHUMOCTH (PM3MYECKHX BEIMYWH B BHJIE TaOIHIl U
rpauKoOB, JeNaTh BHIBOJIBI IO PE3YJIbTaTaM MCCIIEJOBAHUS;

IPOBOJUTH KOCBEHHBIE HM3MEpeHHs (PU3NYECKHX BEIMYUH (CPelHSAs CKOPOCTh M YCKOpEHHE Tena IpH
PaBHOYCKOPEHHOM [IBUKCHUH, YCKOpEHHE CBOOOIHOTO TMAJCHUS, >KECTKOCTh TPYKUHBI, KOAIPPHUIHECHT
TPEHUsI CKOJIbKEHHsI, MEXaHU4Yeckast paboTa U MOIIHOCTb, YaCTOTa U MEpPUOJ KOJeOaHUu MaTeMaTH4YeCKOro
U TPY)KUHHOTO MAasTHUKOB, ONTHYECKas CHJIa COOMpPAOIIEH JMH3BI, pPaJMOAKTHBHBIN (DOH): TUIAHUPOBATH
U3MEpEeHus, COOMpPaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIIOJHATH U3MEPEHHs, CIEAys MpeIokKEHHOM



UHCTPYKLIMU, BBIYMCIATh 3HAUCHHE BEIMYMHBI U aHAJIM3UPOBATh IIOJyYEHHBIC PE3yJbTaThl C Y4ETOM
3aIaHHOU MTOTPEIIHOCTH U3MEPEHU;

co0JIr01aTh MpaBHiia TEXHUKH O€30MaCHOCTH MpU paboTe ¢ 1a00paTOPHBIM 000pYI0BaHHEM;

pa3nuyaTh OCHOBHBIC TNPH3HAKK H3YYEHHBIX (PU3MUYECKHX MOJENei: MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPJIOE TENO, TOYCUHBIH MCTOYHUK CBETA, JIy4, TOHKAas JIMH3A, TUIAHETapHAs MOJIENb aTOMa, HYyKJIOHHAs
MO/JIeJIb aTOMHOT0 s71pa;

XapaKTepu30BaTh NMPUHLMUIIEI J€HCTBUSA U3YUYEHHBIX IMPUOOPOB U TEXHUYECKUX YCTPOUCTB C ONOPOIl HA HX
ONUCaHMs (B TOM YHCIIE: CIUIOMETD, JaTYMKH ITOJIOKEHUS, PACCTOSIHUS U YCKOPEHHS, PaKeTa, 3X0JI0T, OUKH,
HEepUCKOII, (oToanmnapaT, ONTHIYECKUE CBETOBO/BI, CIIEKTPOCKOI, JO3UMETp, kamepa BuibcoHna), ucnonbs3ys
3HAHUS O CBOMCTBaX (PU3UUECKUX SABICHHUN U HEOOXOAMMBbIEC (PU3MUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMBl M CXEMATUYHBIC PUCYHKH H3yYCHHBIX TEXHHYECKHX YCTPOMHCTB, M3MEPHUTEIHHBIX
IprOOPOB M TEXHOJOIMUYECKUX MPOLIECCOB IPU PEIIEHUH y4eOHO-NPAKTHUECKUX 3a/1a4, ONTUYECKUE CXEMBbI
JUISL TOCTPOCHUS N300paKEeHHIA B TUIOCKOM 3epKaJie U COOMpAIOIe JIMH3E;

NPUBOIUTH IPUMEPHI (HAXOAUTh WH(POPMAIHMIO O MPUMEPAX) MPAKTHUECKOTO HCIIOIB30BaHUS (PH3HMUECKUX
3HAaHUM B IOBCEIHEBHOW MM3HHM Ul oOecriedeHus O€30IacHOCTH IpU oOpallleHuH ¢ npubopamu U
TEXHUYECKUMHU yCTPOHCTBAMH, COXPAHEHHS 370POBBS U COOJIIOJICHUS HOPM SKOJIOTUYECKOTO MOBEJCHUS B
OKpYXaloIlei cpee;

OCYILECTBIIATh NOUCK HH(pOpMaMU (pu3nyeckoro cojepxkanus B IHTepHeTe, caMOCTOSTENbHO (HOPMYIUPYS
MOVCKOBBIN 3alpoC, HAXOAWUTh IYTH ONPEACICHHS TOCTOBEPHOCTH TMOIYYEHHOW MH(POPMALUU HA OCHOBE
UMEIOIUXCS 3HAaHUH U JTOMOJTHUTENbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPU BBIIOJIHEHUU Y4YeOHBIX 3aJaHUN HAy4yHO-IIOMYJIAPHYIO JIMTEpaTypy (HU3UUECKOro
COJIepKaHus, CIIPABOYHBIE MaTepHallbl, pecypchl cetd MHTepHeT, BlaaeTs mpuéMaMyu KOHCIIEKTUPOBAHHS
TEKCTa, IpeoOpa3oBaHus HHMOPMALIUKU U3 OJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaThb COOCTBEHHbIE NMUCbMEHHBIE U YCTHBIE COOOLIEHMS Ha OCHOBE HMH(OPMALMM M3 HECKOJIbKUX
UCTOYHUKOB (PM3MYECKOTO COJACpPXKAHWSA, IyOJUYHO TMPEIACTABIATh PE3YyJIbTaThl MPOCKTHOH WM
UCCIIEI0BATEIbCKON JIeATEIbHOCTH, TP 3TOM I'PaMOTHO HCIIOJIb30BaTh U3yUEHHbIN NOHATHIHBIN anmapat
U3y4aeMoro paszena (pU3MKH W CONMPOBOXKIATh BBICTYIUICHHE TNpe3eHTalued ¢ Y4ETOM OCOOEHHOCTEH
ayJJUTOPUU CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHE
7 KJIACC

KosauvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoapnbie Ipaktuieckue o0pa3oBaTejibHbIE
padoThI padoThI pecype

Pazjen 1. ®usuka u eé pojib B IO3HAHMHU OKPYKAKIIEr0o MUpa

1.1 ®dusuka - HayKa 0 PUPOe 2 BH6H_HOTeKa HOK
https://m.edso0.ru/7f416194
bu6mmoreka [IOK

1.2 dusnyeckue BEITUYUHBI 2 1 https://m.edsc]){).ru/7f416194

1.3 EcTtecTBeHHOHAYUYHBII METO/T TO3HAHUS 2 1 bubmorexa LIOK
https://m.eds00.ru/7f416194

Hroro mo pazueny 6

Pa3nes 2. [leppoHavyaibHbIe CBeeHHS] O CTPOEHHH BellecTBa

2.1 Crpoenue BeniecTBa 1 bubmaorexa LJOK
https://m.edso0.ru/7f416194

29 JIBU>KeHUE U B3aUMOJIENICTBUE YACTHIL 5 1 bubmorexa [JOK

BEIIIeCTBA https://m.eds00.ru/7f416194

2.3 ArperatHble COCTOSIHHS BEIIECTBA 2 Bubmorexa IIOK
https://m.edso00.ru/7f416194

Hroro o pazaeny 5

Pa3nen 3. /IBu:xeHHe U B3auMoO/ieilicTBUE TeJl
but6mmoreka [IOK

3.1 Mexanuteckoe ABIkeHue 3 https://m.edsg).ru/7f416194
bu6nuoreka [IOK

32 | Wmepup, macca, oTHOCTS 4 1 https://m.edsgalo.ru/7f416194
bubmnoreka K

33 Cwna. Bumet cun 14 L L httgs://(r)lfedsg)l()(.)ru/7f416194

Hroro no pazaeny 21

Pasznea 4. /laBjieHne TBEPABIX TeJl, dKMIKOCTEH U ra3oB

41 Hasnenue. [lepenaya naBneHust TBEPAbIMU 3 but6mmoreka [IOK

TeJIaMH, JKUIKOCTIMH U ra3aMu https://m.edso0.ru/7f416194
4.2 JlaBneHue XUAKOCTH 5) bubnmnoreka [JOK



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

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

bubnuoteka LIOK
4.3 ATmocheproe naseHie 6 https://m.edso0.ru/7f416194
44 JlelicTBuE ®UJKOCTH U Ta3a HA MOTPYKEHHOE B 7 bubmuorexa [JOK
' HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pazgea S. PaboTa 1 MOIIHOCTH. JHEPrUst
bu6nmoreka [IOK
> Pabora u mompgocTs 3 https://m.edso0.ru/7f416194
bu6mmoteka [IOK
52 Hpocteie mexarmsmb! > https://m.edso0.ru/7f416194
bubmuorexa [JOK
53 Mexanmteckas SHeprus 4 https://m.edso0.ru/7f416194
Hroro no pazgeny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
o HaumeHoBaHue pa3iesioB U TeM (uudpoBbie)
Ne ni/m OpOrpaMMbE Beero KOﬁHTpOJILHLIe Hpgucnmecxne 0Bpa30BATEIBHBIE
padoTshI padoThI pecypesI
Pa3pen 1. TenioBblie IBJICHUS
11 CrtpoeHue u CBOIMCTBA BEIECTBA 7 bubmorexa [IOK
' p B https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Tenonbie mpoteccht 21 ! 2 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pazjen 2. DiekTpuyeckue U MATHUTHBIE SIBJICHUS
21 DNeKTpUYECKHe 3apsiibl. 3apsHKEHHBIE Tella U 7 bubnmoreka [JOK
' HUX B3aUMOJICICTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [JOK
2.2 [TocTOSIHHBIN IEKTPUUYECKUIN TOK 20 1 5) hitps://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
23 MarmuTHbIC ABICHHS 6 . https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 DMEKTPOMATHHTHAS HH LY KIIHA 4 . https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 2 9



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

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uudpoBbie)
Ne ni/m OpOrpaMMbE Beero KOﬁHTpOJILHLIe HpﬁaKTI/I‘IGCKI/Ie 0Bpa30BATEIBHBIE
padoTshI padoThI pecypesI
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHn4decKkoe OBMKEHUE U CIIOCOOBI €r0 10 1 bu6mmoreka [JOK
' OIHMCaHUS https://m.edsoo.ru/7f41a4a6
. bubmuoreka [JOK
12 Bsanmonencrane Teil 20 ! . https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
13 3aKOHbI COXpAHEHHS 10 . https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Pa3gen 2. Mexann4deckue KoJIe0aHUA U BOJHBI
bubmuoreka [JOK
21 Mexanmieckne konedanus ! 2 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHnueckue BOJIHBL. 3BYK 8 1 https://m.edso0.ru/7f41ada6
Hroro o pazaeny 15
Pazjien 3. DiieKTpOMarHUTHOE MOJI€ U YJIEKTPOMATHUTHbIE BOJHBI
31 DNEeKTPOMarHuTHOE TMOJIE U 6 1 bubnuotexa [JOK
' AIIEKTPOMAarHUTHBIE BOJHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pasnen 4. CBeToBbIe SIBJICHUSA
bubmuorexa [JOK
41 3aKOHbI pacIpOCTPAHEHUS CBETA 6 1 https://m.edso0.ru/7f41ada6
bubmuorexa [JOK
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 1 https://m.edso0.ru/7f41ada6
bu6mmorekxa [IOK
4.3 PaznoskeHne 6eoro cBera B CIIEKTP 3 hitps://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBanTOBBIE SIBJIEHUS
5.1 Hcnyckanue v morionieHne CBeTa aToMOM 4 bubmorexa [IOK

https://m.edsoo.ru/7f41a4ab



https://m.edsoo.ru/7f41a4a6
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5.2 CtpoeHure aTOMHOTO sijipa 6 BHGH_HOTeKa LIOK
https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK

5.3 SInepHble peaknun 7 https://m.edsi.ru/7f41a4a6

Hroro no pazaeny 17

Pa3nea 6. IloBTopuTe1bHO-000011a101M I MOAYJIb

6.1 [ToBTOpEeHME M 0000IIEHNE COMEPIKAHUS 9 bu6mmoreka [JOK

' Kypca ¢u3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6

Hroro mo pazueny 9

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102



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

INIOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC

Ne

KoaudecTBo 4acoB

DJIeKTpPOHHbIe HH(ppoBbIE

/i Tema ypoka Beero Konrpoabnsie IIpakTnuyeckue 06PA30BATEILHBIE PECYPCHI
padoThI padoTbI
1 ®dusnka — Hayka o npupoje. SBieHus IPUPOABIL. 1
duznyeckue siBICHUs
9 MexaHuueckue, TerIoBbIe, SEKTPUUECKUE, 1
MarHUTHbIE, CBETOBBIE, 3BYKOBBIC SIBJICHUS
3 du3nyeckue BEIMYNHBI U KX U3MEPECHHE 1
Ypok-uccienoBanue "M3mepeHue TeMieparypsl Ipu
4 ITIOMOIIX KUJKOCTHOTO TEPMOMETpA U AAaTUMKa 1 1
TeMrneparypsl"”
. Kak (1)H3H1]<Ea U Ipyrue eCTECTBECHHbIC HAYKH H3Y4aloT . Bubnmorexa [JOK
npupojy. EcrecTBeHHOHAYUHBIN METO/I TO3HAHUSI.
OI:'II/IpCEIIII{}II/Ie (buznuecKux SI]ZJ'IeHI/Iﬁ C HOl\fI[OH_H;I-O MoJelen https://m.eds00.1u/ff09172a
6 Omnpenenenue 1eHbl JeIeHUs U3MEPUTEIBHOTO 1 1
npudopa.
7 Crtpoenue BemiecTBa. ONBITHI, JOKA3bIBAIOIIHNE 1 bubmuoteka [JOK
JMCKPETHOE CTPOCHHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBM>KeHHE YacTHUIl BEIIeCTBa 1 BH6H_HOTeKa [OK
https://m.edsoo.ru/ff0a013e
9 TemoBoe paciinpeHue Tel. 1
10 ArperatHble COCTOSIHHS BEIIECTBA 1
B3aumocBsi3b MeXly CBOMCTBAMU BEIIECTB B Pa3HBIX
11 arperaTHbIX COCTOSIHUSIX U UX aTOMHOMOJIEKYJIIPHBIM 1 bubnuotexa [JOK
ctpoeHreM. OCOOEHHOCTH arperaTHhIX COCTOSTHUN https://m.edsoo.ru/ff0a0378
BOJIBI
12 Mexanunyeckoe nBuxeHue. PaBHoMepHOe 1 1 bu6muoreka [JOK
HEpaBHOMEPHOE JIBUKEHHE https://m.edsoo.ru/ff0a05c6
bu6muoreka [JOK
13 Ckopoctb. Enunuiiel ckopoctu 1 https://m.e dS(I)lo.ru I£60a079¢
14 Pacuer iyt ¥ BpeMEHM IBUKECHUS 1 bubmorexa [IOK

https://m.edsoo.ru/ff0a0ae4



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
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Wuepuust. 3akoH nHepuyu. BzaumonencTeue Ten Kak

Bbubnuoteka LIOK

15 [PUYMHA U3MEHEHHUS CKOPOCTH JIBUKEHUS TEJ https://m.edsoo.ru/ff0a0c10
16 [ImorHOCTE BemectBa. Pacyer maccel 1 00beMa Tena BI/I6J'I.I/IOTeKa HOK
10 €ro IMIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Hg§opaTopHaﬂ pabota «OrnpeneneHne MIOTHOCTH
TBEPIOTO TEIIa»
18 Pemenue 3amad mo treme "IlnoTHOCTH BemecTBa" bubmorexa LIOK
https://m.edsoo.ru/ff0al23c
19 Cua Kak XapakTepucThKa B3aumoaectus ten. Cuiia
ynpyroctu. 3akoH ['yka
Jlaboparopuas padota «/3y4ueHne 3aBUCHMOCTH
20 pactspkenus (aedopmanuin) NpyKUHBI OT
MIPHIIOKCHHOMN CHITBDY
21 SIBnenune TaroreHus. Cujia TSHKECTH
29 CBsi3b MEX]ly CHJION TSDKECTH U Maccoit Tena. Bec bubnuotexa [HOK
tena. Pemenue 3amad nmo reme "Cuia tsoxect"” https://m.edsoo.ru/ff0al778
23 Cuna TsDKeCTH Ha Ipyrux IuiaHetax. Gusndeckue BI/I6J'I.I/IOTeKa HOK
XapaKTEPUCTHUKH TTAHET https://m.edsoo.ru/ff0a1502
bu6nuoreka [IOK
24 Msmeperne cuur. Jlunamomerp https://m.edscLJIo.ru/fanlScc
bubmmoteka [IOK
25 Bec Texa. Hesecomocs https://m.edsc]i).ru/ff0a1778
26 CrnosxeHue IByX CUJI, HAIIPABJICHHBIX MO OJHON bubmmorexa [JOK
npsiMmoii. PaBHOIEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3amau no teme "PaBHoaelcTByomast cuit"
o8 Tpenue ckonbKXeHUs U TPEHHE MOKOA. TpeHue B bu6muoreka [JOK
MIPUPOJIEC U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 e crommenmer o et st 1 xapareps Bumaorexa LIOK
CONPUKACAIOIIMNXCS] TOBEPXHOCTEN» https://m.edsoo.ru/ff0alccs
30 Pemenue 3agad Ha onpenieieHne paBHOACHCTBYIOIIEH
CHJTBI
4 o Temam: «Bec Temay», «I'padpuueck
31 E:c%ep?;fef{feacnni, <e<C211/IJ'II>I>>, i;azHacl)z[’eﬁcf;}(/b}oufacﬂ > bubmorexa LIOK

CHUID»

https://m.edsoo.ru/ff0alde0
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KonrtponsHas pabora o temam: «MexaHudeckoe

32 JBUKEHNEe», «Macca, IIIOTHOCThY, «Bec tenay,
«['padmueckoe n3obpaxkenue cuimy, «CUiibm
33 Hasnenne. CriocoObl yMEHbIICHNUS U YBEITHUCHHS bubmmoreka [IOK
JaBJICHHS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue raza. 3aBUCUMOCTD JABJICHUS T'a3a OT bu6nmoreka [IOK
00béMa, TeMneparypsl https://m.edsoo.ru/ff0a2376
35 [Tepenaua naBiieHUs TBEPIABIMU TEJIAMH, )KUIKOCTIMHU bu6nuoreka [IOK
u razamu. 3akoH [Tackais https://m.edsoo.ru/ff0a25b0
36 JlaBieHue B )KMJIKOCTH U T'a3e, BHI3BAHHOE JICHCTBUEM bubnnoreka IIOK
CHJIBI TSXKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3aga4d no teme «JlaBlieHHue B )KUIKOCTH U bu6nunoreka [IOK
rase. 3akoH [Tackais» https://m.edsoo.ru/ff0a2826
bubnnoreka IIOK
38 Coobmatompmecs cocy st https://m.edsoo.ru/ff0a2970
39 IManpanuueckuii mpece bubmmorexa LIOK
https://m.edso0.ru/ff0a3136
40 ManomeTtpsl. [lopiiHeBOH KUIKOCTHBIN HACOC
AtMmocdepa 3emnu. [IpudanHbI CyIIIECTBOBAHHUS
a1 BO3YIIHOM 000104KH 3eMJI. 3aBUCUMOCTD bubnmnorexka HOK
aTMOC(epHOTO JIaBJIECHHSI OT BBICOTHI HAJl YPOBHEM https://m.edsoo.ru/ff0a2b5a
MOpst
42 Bec Bo3ayxa. ATmMocdepHoe aBiieHne ]r?tl/tlgg:l;llcr);.e;jas(])_})(.)rllf/fanZbSa
43 N3mepenune armocdepHoro aaBneHus. OmbIT bubnmoreka [JOK
Toppuuemin https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JAABJICHUS OT BHICOTHI HAl bubnuotexa [JOK
YPOBHEM MOpsI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoun. AtmochepHoe aaBieHne Ha bubnmoreka [JOK
Pas3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwne 3anay mo Teme "ATtmocdepHoe naBienue"
47 JlencTBrE KUIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX bubmuoteka [JOK
TEJN0. ApXHUMEIOBa CHITa https://m.edsoo.ru/ff0a3276
48 JlaboparopHnast pabota «Ornpeaenenne bubnuotexa [JOK

BBITAJIKUBAIOIICH CUJIBI, ICMCTBYIOIIEH Ha TEJIO,

https://m.edsoo.ru/ff0a33fc
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MOTPY>KEHHOE B JKUJIKOCTb)

Jlaboparopuas pabota mo Teme «lccienoanue

bu6nmoreka [IOK

49 SaBI/ICI/IMOCTI/IUBeca TeJa B BOJIE OT 00bEMa https://m.eds0o.ru/ff0a3514
MOTPY)KEHHOU B KHJIKOCTh YaCTH TEIIa»
bubnmoreka [JOK
>0 Hnasanue rex https://m.edS(])lo.ru/ff0a3a96
51 Pemenue 3agad no reme: Cuita Apxumena. Y cioBue
TJIaBaHMS Tela.
52 Bosmxonasanier. «lasacie mepion 1o BuGmaorexa LIOK
KUTROCTEH H Fa30By https://m.edsoo.ru/ff0a3654
bubmuorexa [JOK
>3 Mexanmeckas pabora https://m.edscLJIo.ru/ff0a3f82
54 MomHocTs. Enuauner MolsocTH Eggg%ﬁé;ii?ﬁ/ﬁoﬁ 82
55 Pemenue 3anay no teme:"Mexanuueckasi pabora.
MomiHocTh".
56 [Ipoctele Mexanu3msl. Peruar. PaBHOBecHe cuil Ha
pbluare
57 [TpoBepounas Ra60Ta o TeMe «JlaBneHue TBepabIX
TeJN, KUJKOCTEH U Ta30B»
58 PezepeHblil ypok. Pabota ¢ TekcTamu 1o teme bubmuoreka [JOK
«/laBrieHune TBEPBIX TEJ, KHUIKOCTEH U Ta30B» https://m.edsoo.ru/ff0a4ffe
59 Poruaru B Texnuke, ObITY U npupose. JlaboparopHas bu6muoreka [JOK
pabota «MccnenoBanue yclioBUil paBHOBECHS phlyara https://m.edsoo.ru/ff0a478e
60 Pemenue 3amgad nmo reme «YCloBUSL paBHOBECUS bu6nuoreka [IOK
pbIyaray https://m.edsoo.ru/ff0a48a6
KoaddunmenT noneznoro neiicTBUS MeEXaHU3MA.
61 JlaGopatopHnas pabota «M3mepenue K11/ HaknonHoi
TJIOCKOCTHY
62 Pemenue 3amay o reme "Pabora, momtHocTs, KIT/T" Eﬁﬁ/ﬁeﬁiﬂﬁ/ma 4048
63 Mexanunueckas sHeprusi. Kunetnueckas u bubnuotexa [JOK
MOTEHIIMATbHAS DHEPTUS https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHHSI MEXaHUYECKON dHEPTUU bubmuoreka [IOK
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https://m.edsoo.ru/ff0a4360

3KCHepI/IMCHTaJIbHOG OMpeaACIICHUC NU3MCHCHUA

65 KMHETHYECKOM M MOTEHIIUAILHON YHEPTUHU TIPH 1
CKaTbhIBaHMM TeJa 10 HAKIIOHHOW IJIOCKOCTH

66 KonrponsHas padora o reme «PaboTta 1 MOITHOCTb. 1
DHeprusi»

67 PesepBHbIil ypok. PaboTa ¢ TekcTamu 1mo Teme 1 bubmuorexa [JOK
"MexaHu4ecKoe JBIKeHHE" https://m.edsoo.ru/ff0a4ee6
PesepBHbIil ypok. PaboTa ¢ TekcTamu 1mo teme

68 1
"Pabora. MomHocTs. JHeprus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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8 KVIACC

KoaunuyecTBO 4acoB

Ne JJIeKTPOHHBbIE LU (PPOBBIE
n/n Tewa ypoka Bcero Kontpoapupie  Mpaxkruyeckue OﬁpaSOI;aTeJIBHI][:Ie(b ;)ecypcm
padoThI padoThI
L mentaccxott 1eopun 1 1 onartie ) BuGaorea LIOK
https://m.edsoo.ru/ff0a5256
MOJITBEP K ICHUS
2 Macca u pa3mep aTOMOB U MOJICKYJT 1
3 Mogenu TBEPIOTO, JKUJIKOTO U Ta3000pa3HOTO 1 bubnmoreka [JOK
COCTOSIHU BEILIECTBA https://m.edsoo.ru/ff0a540e
OObsicHeHHEe CBOMCTB TBEPAOTO, )KUIKOTO U
4 ra3000pa3HOro COCTOSTHUH BEIIeCTBA HAa OCHOBE 1
MOJIOKEHUN MOJIEKYJIIPHO-KHHETUYECKOM
TEOpUHU
5 Kpucrannuyeckue u amopdHsbie TeIa 1 bubimorexa LIOK
https://m.edsoo.ru/ff0a5800
6 CmaumnBaHue 1 KanmuIsipHOCTh. [loBepxHOCTHOE 1 bubnunoreka [JOK
HaTSDKCHHE https://m.edsoo.ru/ff0a5530
7 TemoBoe paciIupeHye U CxKaTHe 1 bubmorexa HOK
https://m.edsoo.ru/ff0a5a26
8 Temmepatypa. CBsI3b TEMITEpaTyphl CO 1
CKOPOCTBIO TETJIOBOTO JIBUYKEHUS YaCTHI]
9 Buyrtpennsist sneprus. CriocoObl H3MEHEHUs 1 bubnmoreka [JOK
BHYTPEHHEH SHEPrUn https://m.edsoo.ru/ff0a5c60
but6mmorexa [IOK
10| Bt rennonepenasn . https://m.edsoo.ru/ff0a6412
Ll utnomsomine remon cvotems seucersn 1 y  Bubmorexa IOK
; https://m.edsoo.ru/ff0a65c0
MaTepUasoB B LEISIX YHEProcOepeKeHus
12 | KoanyecTBO TEIUIOTHL. Y AelIbHAS TEINIOEMKOCTE 1 E’E/tlr6)2:17/(;r:.6e%als(l)_})(?r§/ 026976
13 YpaBHeH#ue TeroBoro 6ananca. TermmooOMeH u 1 bubnmoreka [JOK
TEIUTOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
14 JlaGopaTtopHas pabota "HccnenoBanue siBICHUS 1 1 bubnuorexa [JOK

TEIJI000OMEHA ITPH CMEIIMBAHUN XOJOHOU U

https://m.edsoo.ru/ff0a6a98
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ropsiueit Bobl"

Pacuer konnuecTBa TCIIJIOTHI, HGOGXOI[I/IMOI‘ (O)

15  nns HarpeBaHUS TeNa U BBIASISIEMOTO UM TIPH
OXJIAXKICHUH
16 Pemienne 3a1a4 Ha ypaBHEHHUE TEILIOBOTO bubmmorexa [IOK
Oaanca https://m.edsoo.ru/ff0a6bb0
17  DOwueprus tornusa. Y aelbHas TEIIOTa CrOpaHus bubmorexa LIOK
https://m.edsoo.ru/ff0a7b5a
18 [InaBiienre u OTBEpAEBAHUE KPUCTAIUNIMUECKUX bubmuorexa [JOK
Te. Y ienbHas TEIIoTa IIaBJIeHus https://m.edsoo.ru/ff0a71d2
19 Pemenue 3anay no teme: "OHeprus TOMIUBA. bubmmorexa [IOK
ITnasnenue". https://m.edsoo.ru/ff0a72fe
bubmuoreka [JOK
20 | ITapoobOpasoBanue u KoHeHcamus. Mcmapenue hitps://m.edsoo.ru/f0a740¢
Kunenne. Y aenpHas Temiora mapooopa3oBaHus
21 'u KOH,Z[eHcaL)III/II/I. 3aBUCHMOCTD TsMnegaTypH bubmorexa [IOK
https://m.edsoo.ru/ff0a786¢
KHIICHUS OT aTMOC(EPHOTO JTABIICHHS
BrnaxxsocTs Bo3nyxa. JJaboparopHas padota
22 | "Omnpenenexnue g’iIHOCI/ITeHLII){OI‘/'I I];HaXiOCTI/I Enbmiorexa OK
. https://m.edsoo.ru/ff0a7628
BO3/IyXa
23 Pemenue 3anay Ha onpe/eneHre BIaKHOCTH
BO3/IyXa
[TpuHuunBl pabOTH TETIJIOBBIX ABUTATEIICH.
24  TlapoBas TypOuHa. /[Burarens BHyTPEHHETO
CTOpaHHUS
o5 KII/I TerutoBoro nBuratens. TenmoBbie bubnuotexa [JOK
JIBUTATEIH U 3alllMTa OKpY’Karomeld cpesl https://m.edsoo.ru/ff0a7c7c
2% 3aKOH COXpaHEeHHUsI U MIPEBPAICHIS SJHEPTUU B
TEIUIOBBIX ITpoIleccax
IloaroroBka x KOHTPOJBHOH padoTe MO TEME
27 "TéIHJ'IOBLIe HBJ‘ICHI/ISII). I/I3MeHeE{He arperaTHbIxX bubmorexa LIOK
. " https://m.edsoo.ru/ff0a83f2
COCTOSIHUH BellleCTBa
KonTpoabnas Ta 1Mo TeMe "TermIoBbI
28 HB(jIeIfI/?SI. I/I:MSSSISH: a:peiaTeHH; co::)To;mﬁ buGmorexa LIOK
" https://m.edsoo.ru/ff0a86ae
BEIIIECTBA
29 | Dnektpuzanus Teu. J[Ba pona 3IeKTPUIECKIX



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
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3apsiI0B

VYpok-uccrienoBanue "IneKTpu3aius Teil

30 WHYKIIMEH U NPU CONTPUKOCHOBEHUM" 1
31 BzaumopeiicTBue 3apssKeHHBIX Tell. 3aKOH 1 bu6mmoreka [JOK
Kyiona https://m.edsoo.ru/ff0a87e4
32 ?;eif;);;e?;oﬁ)ioojfé }1?51521?:: Isg)/lciz)nomunﬂ 1 bubmorexa [IOK
. https://m.edsoo.ru/ff0a8a0a
ANEKTPUUECKUX MOJIeH
33 Hocurenu snexTpruueckux 3apsiioB. 1
DneMeHTapHbIi 3apsia. CTpoeHue aroma
34 [IpoBOAHUKY U TUANEKTPUKH. 3aKOH 1 bubmmorexa [IOK
COXpaHCHHS DJIEKTPHUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
Pemenue 3aga4 Ha IpUMEHEHUE CBOMCTB bu6mmoreka [JOK
35 1 .
JJIEKTPHYUCCKUX 3aPsi/I0B https://m.edsoo.ru/ff0a90cc
36 ?;;izggggzﬁﬁg. Tﬂoi;gSEI?IiEﬂBEZ?(TpHHGCKOFO 1 bubmorexa HOK
Toxa https://m.edsoo.ru/ff0a95a4
37  JleWcTBUS JIEKTPUUYECKOTO TOKA 1 bubmorexa HOK
https://m.edsoo.ru/ff0a96b2
Ypoxk-uccnenosanue "Jleiicteue
38 | 2IEeKTpPHUYECKOTro MO Ha MPOBOJHUKU U 1
JUAJIEKTPUKH"
39 DIIEKTPUUYECKHI TOK B METAIIJIAX, KUJIKOCTAX U 1 bubnuotexa [JOK
rasax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Ienb U €€ COCTaBHbIE YaCTH 1
41 Cuna toka. JlabopatopHas paborta "M3mepenue 1 bubnmoreka [JOK
U peryJMpoBaHKUe CHUJIbI TOKA" https://m.edsoo.ru/ff0a8bd6
o | e praeme Bone | B LOK
f https://m.edsoo.ru/ff0a9e14
peryJupoBaHuE HANIPSHKEHUS
43 CornpoTHBieHNE NPOBOAHUKA. Y ACIBHOE 1 bubnmoreka [JOK
COITPOTHBJICHUE BEIICCTBA https://m.edsoo.ru/ff0aa738
a4 Pemenue 3aga4 Ha pacyeT CONPOTUBIICHUS 1 bubmuoreka [JOK
IPOBOTHUKOB. https://m.edsoo.ru/ff0aa738
45 | 3aBHUCHMOCTb CUJIBI TOKA OT HAPsKEHUS. 3aKOH 1 bubnmoreka [JOK
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Oma 115 yyacTka 1enu

https://m.edsoo.ru/ff0aa4d4a

JlaboparopHnas pabota "Hccienoanue
3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3

bu6mmoreka [JOK

46 PE3UCTOP, OT COMTPOTHBIICHHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HalnpsHKeHUs Ha pe3ucTope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COCMHEHUS IPOBOAHUKOB
18 comem vampkemi i nocezosaTenmon BuGmrorexa LIOK
o https://m.edsoo.ru/ff0aaa58
COEJIMHEHUH JIBYX PE3UCTOPOB
JlaboparopHas paboTta "IIpoBepka npaBumna ams
49 CI/IJII:IpTOKal.:) npu II)IapaJIJIeJIIf)HOMpCOGIIEHeHI/II/Iﬂ bubmorexa HOK
; https://m.edsoo.ru/ffOaadle
PE3UCTOPOB
50 Pemenue 3a1auy Ha npumeHeHue 3akoHa Oma bubnuoreka [IOK
JUISl pa3JIMYHOTO COSJIMHEHUS IPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a
51 Pabota u MOILITHOCTB AJIEKTPUYECKOTO TOKA. bubmmorexa [IOK
3akon Jxoyns-JIenma https://m.edsoo.ru/ff0ab124
JlaGopatopHas pabota "Onpeznenenue paboTsl U bu6nuorexa [IOK
52 .
MOIIIHOCTH 3JIEKTPUIECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
53 ?;eelclfg;:eecc;?; ;Iﬁeer;l“;lﬂns ngf; TI?(I)EOTKoe bubmmorexa [IOK
: https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
54  IlocTosiHHbIE MarHUTHI, UX B3aUMOJCHCTBHUE
55 VYpok-uccnenosanue "M3yuenue nonei bubnmoreka [JOK
MIOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
56 MarauTHOoe Tosie. MaraHuTHOE 10JIe 3eMIIH B €TO but6mmorexa [IOK
3HAUYEHUE JUIS )KU3HU Ha 3eMile https://m.edsoo.ru/ff0acOba
g7 | Soommerme g Sy s 1 B LOK
TOK. https://m.edsoo.ru/ff0abd2c
[IpoBepounas paboTa 1o Teme "IIeKTpuIecKre
5g  3apaubl 3apsKEHHBIE Tela U UX bubmuorexa [JOK
B3auMO/IeHCTBUS. [10CTOSIHHBIN 2JIeKTPUYECKUit https://m.edsoo.ru/ff0abea8
TOK"
59 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme bubnuorexa [IOK

"ITocTOSIHHBIN AIEKTPUUECKUN TOK"

https://m.edsoo.ru/ff0acdc6
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OmneiT OpcTena. MaruutHoe nose

bubmuoreka [JOK

60  ayekTpuyeckoro Toka MarHuTHoOE moJie 1 https://m.eds00.ru/ff0acld?
KaTYIIKH C TOKOM
[IpumeHeHHe AIEKTPOMArHUTOB B TEXHUKE.
61 I/Ils)yquHe ﬂeﬁCTBI/IE Mar"duTHOIO I10JIS Ha 1 Enbmorexa OK
https://m.edsoo.ru/ff0ac74a
MIPOBOJIHHK C TOKOM.
DJEeKTPOIBUTATENb TOCTOSTHHOTO TOKA.
62 I/ICHOHI:JSJ(:I)BEIHI/IG 3JICKTPOJIBUTATEICH B 1 bubmorexa HOK
. https://m.edsoo.ru/ff0ac86¢c
TEXHUYECKHUX YCTPOHUCTBAX U HA TPAHCIIOPTE.
63 OmnbiTel @apazest. 3aKOH 3JEKTPOMarHUTHOU 1
uHaykuuu. [Ipasuino Jlenna
DnektporeHeparop. CrocoObl MOTyUeHUs
64 | snexTpuuecKoil SHEPTUU. DIEKTPOCTAHIINH Ha 1
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH
65 [ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME 1
"DJIeKTpUYECKUE U MATHUTHBIE SIBJICHUS"
66 KonTponbHas pabota o teme "DieKTpuyecKue 1 bu6nuorexa [IOK
n .
U MarHUTHBIC SIBJICHUS https://m.edsoo.ru/ff0acb14
67 PesepsHslit ypok. PaGorta ¢ TekcTamu 1o Teme 1 bubnuorexa [JOK
"TermoBble siBICHUS" https://m.edsoo.ru/ff0acc5e
68 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme 1
"MarHuTHbIC SIBJICHUS"
OO11ee KOIMYECTBO YacOB IO 68

porpaMme
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9 KJIACC

KoanuecTBo 4acoB

JJIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka Kontpoabubie IIpakTnyeckue Aara o0pasoBaTejibHbIe
n/n Bceero H3Y4YeHH S
padoThI padoThbI pecypcbl
1 Mexanudeckoe 1BUXeHue. MarepuanpHas 1
TOYKA
2 Cucrema orcyera. OTHOCUTENBHOCTh 1 bubnmoreka [JOK
MEXAHUYECKOTO JBUKCHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOe psIMOJIMHEIHOE ABMKEHHUE. 1
Cpennsis 1 MTHOBEHHAsi CKOPOCTh
5 [IpssMonMHENHOE PaBHOYCKOPEHHOE IBUKECHHUE. 1 bubmmorexa [IOK
YckopeHnue https://m.edsoo.ru/ff0ad8d4
CkopocThb MPSMOJIMHENHOTO
6 PaBHOYCKOpEHHOTO ABIKeHU. [ paduk 1
CKOPOCTH
7 Yexopenn rera npn pasnoycropertion ) ) ubmiorera LIOK
JBUYKEHUHU 110 HAKJIOHHOM MJIOCKOCTH" https://m.edsoo.ru/ff0adb18
8 Co6oauoe nanenune tei. OnelTel annies 1
O Tiepon  ancrors obpamenta. Tuneian ) ubmorera LIOK
https://m.edsoo.ru/ff0ael76
YIJIOBasi CKOPOCTH
10 [{eHTpOCTpEMUTENIBHOE YCKOPEHHE 1
11 Ilepssiii 3akoH HptoToHa. BekTop cuiibl 1 ﬁggiﬁ;;iigﬁﬁl 0ae612
12 Bropoii 3akoH HeroTona. PaBHonelcTByro1Iast 1 bubnuorexa [IOK
cuia https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH Hetorona. Cynepno3unus cui 1 Eggg?ﬁ;eelazgic')ﬁ/ff()aegégz
14 Pemenue 3aga4 Ha NpUMEHEHUE 3aKOHOB 1 bu6mmoreka [JOK
HeroToHa https://m.edsoo.ru/ffO0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka 1 bubmuoreka [JOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c

https://m.edsoo.ru/ff0aeca?2

16 Pemenue 3anay no teme «Cuia ynpyroctu»
17 Jlaboparopuas pabota «OnpeneneHue bubnmoreka [JOK
’KECTKOCTH IIPYKUHBD) https://m.edsoo.ru/ff0aee28
bu6mmoreka [JOK
18 Cunatpenus https://m edso0.ru/ff0af738
19 Pemenue 3amau o reme «Cuita TpeHUSD bubmorexa LIOK
https://m.edsoo.ru/ff0afa26
20 Jlaboparopuas padota "Onpenencaue bubmmoreka [JOK
KO3 PHIMEHTa TPEHUS CKOIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3amau mo teme "3akonsl HeroToHA. bu6mmoreka [JOK
Cuna ynpyroctu. Cuia tpenus" https://m.edsoo.ru/ff0afb8e
29 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubmmoreka [JOK
TATOTEHHUs. Y CKOpEeHHE CBOOOIHOTO MaICHHUs https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "JIBimkeHne Tea BOKpYyT
23 rpaBuTanmoHHoro neHrpa (ConHeunas
cucrema). ['amakTuku"
24 Pemenue 3agaq mo teme "Cuia TsoKeCTH U bu6mmoreka [IOK
3aKOH BCEMUPHOTO TATOTeHHS" https://m.edsoo.ru/ff0af5f8
o5 IlepBasg kocMHuueckas CKOpocTs. HeBecomocTh bu6nuorexa [IOK
U Meperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepHAIBHONW TOYKHU.
AGcomotHO TBEpAOE Teno. PaBHOBecue bubnunoreka [JOK
26 R RS )
TBEPIOTO TeJla ¢ 3aKPETUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaieHus. MoMeHT cuiibl. LIeHTp TsoKecTH
PaBHOBECHE MaTepHUAIBHON TOUKHU.
27 A6"COJ'IIOTHO TBEpIOE TCJ‘I?. PaBHosecue
TBEPAOTO Tela C 3aKPETUIEHHON 0ChIO
BpaieHusi. MoMeHT cwiibl. LIeHTp TskecTn
8 Pemenne 3aga4 mo teme "MOMEHT CHITBI. bu6mmorexa [IOK
Llentp tsoxecTn" https://m.edsoo.ru/ff0b02b4
29 "Mexammaccxos amimeene. Braumioneiorsc ubmorexa IOK
ren” https://m.edsoo.ru/ff0b0408
30 KontponbHas padota mo teme "MexaHnueckoe bubnuorexa [JOK

nBrokenne. Bsaumonetictsue ten"

https://m.edsoo.ru/ffOb06ec



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

Nmnynbe Tena. Umnynsc cuiibl. 3aKoH

31 COXpPaHEHHUS UMITyJIbca. YIIPYroe U Heynpyroe bubmorexa HOK
N ' https://m.edsoo.ru/ff0b07fa
B3aUMO/JIEIICTBUE
30 Pemenue 3ana4 no teme "3aKOH COXpaHEHHUS bubmumorexa [IOK
umIysbca" https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepeHnius "PeakTUBHOE TBHKCHHUE B
IIPUPOJIE U TEXHUKE"
bubmuorexa [JOK
34 Mexanuyeckasi paboTa U MOILITHOCTb https://m.edsoo.ru/ffob0ag4
35 PaboTa cuitbl TSKECTH, CUIIBI YIIPYTOCTH U bubmmorexa [IOK
CHJIBI TPEHUS https://m.edsoo.ru/ffO0b0db8
Jlaboparopnas pabota «Onpenenenue padboOThI
36 CHJIBI TPEHUS TIPH PAaBHOMEPHOM JIBH)KEHUHT
TeJa M0 TOPU30HTAIBHON MTOBEPXHOCTH
37 Cs3b sHepruu u padoTsl. [loTeHnanbHas
JHEprus
18 Kunernueckas sneprus. Teopema o bubnnorexa [JOK
KWHETUYECKOW SHEPTHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHHsI SHEPTUU B MEXaHUKE
40 Pemenne 3a1a4d Ha 3aKOH COXpaHEHUS bubnuorexa [JOK
SHEPIHUH. https://m.edsoo.ru/ff0b12fe
a1 KonebarenbHoe IBUKEHHE U €TO bu6mmoreka [JOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
42 3aryxatomue Kojiebanus. BeiHyXIeHHBIS bubmuorexa [JOK
Kosnebanus. Pe3oHanc https://m.edsoo.ru/ff0b20f0
43 MareMaTuueckuil ¥ Npy>KUHHBIA MAsITHUKH
p | e o I B LOK
https://m.edsoo.ru/ffOb197a
rpy3a»
45 [IpeBpareHre SHEPTUN PU MEXAHHIECKUX
KoJe0aHUsIX
o | mmmpms e Oy e B 10K
https://m.edsoo.ru/ffOblaec
MasiTHUKa»
47 Jlaboparopnas padota "OnpeneneHrue 4acToThl bubnmoreka [JOK



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
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https://m.edsoo.ru/ff0b20f0
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https://m.edsoo.ru/ff0b1aec

U Tiepruo/ia KojaeOaHuit MaTeMaTu4ecKoro
MasTHUKA"

Mexannueckue BoaHEL. CBOMCTBA

https://m.edsoo.ru/ff0b197a

48 MexaHu4ecKux BoJH. [IponoabHbIe u EHGH_HOTeKa LIOK
HOTEpEUHEIE BOTHI ttps://m.edsoo.ru/ff0b21fe
49 Ypok-koH(pepeHiusa "MexaHn4ecKue BOJHbBI B
TBEPaOM Teiie. CelicMuuecKkre BOJTHBI"
50 3Byk. PacnipocTpaHeHue u oTpaxkxeHHue 3ByKa
51 Ypok-uccrnenosanue "HabmroneHue
3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI"
52 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTUUYECKU pe30HaHC
53 Ypok-koHpepenus "YnpTpa3Byk u bubnunoreka [JOK
UH(pa3BYK B IPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
{IOHI‘OTOBK& K KOHTPOJIBHOW paboTe 1Mo TeMe Bubmiorexa LIOK
54 "Saxonu coxparertig. Mexanriccie ntps://m.eds0o.ru/ff062510
Kontponbnas padota mo teme "3akoHbI
55 coxpaHeHus. MexaHndeckue KoneOanus u
BOJIHBI"
56 DIEeKTPOMarHuTHOE 1oJie. DIEKTPOMAarHUTHbIE bubnunoreka [JOK
BOJIHBI https://m.edsoo.ru/ffOb2abe
o7 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
. VYpok-koHpepeHus "HIKaJ;Ia Bubmorexa [TOK
3JIEKTPOMArHUTHBIX BOJIH. Mcrionb3oBanue
SHGKTEOMaFHI/ITHBIX BOJIH 11 COTOBOM CBSI3H" https://m.edsoo.1u/ff0b2fe6
Ypoxk-uccienopanue "M3ydyeHune CBOWCTB Bubmorexa [TOK
9| onckpousTIIRLI sorH ¢ TomoITo ntps://m.edsoo ru/ffob2cee
60 Pemenne 3amay Ha OMpEeNEHHE HACTOThI
JUIMHBI 3JIEKTPOMArHUTHOM BOJIHBI
61 DJIeKTpOMarHuTHas npupoja ceera. CKOpocTh bubnuoreka [JOK
cBeTa. BosHOBBIC CBOICTBA CBETA https://m.edsoo.ru/ff0b31d0
Ucrounuku cBeta. [IpsmonuHeitHoe
62 pacrpocTpaHeHue CBI;Ta. 3armenust ComHIa U bubmorexa [IOK

JIyHBI

https://m.edsoo.ru/ff0b3658
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https://m.edsoo.ru/ff0b2fe6
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3aKoH OTpaXkeHUs CcBeTa. 3epkaina. Pemenue

bubmuoreka [JOK

63 3aJla4y Ha MPUMEHEHHE 3aKOHA OTPAKEHUS https://m.edsoo.ru/ffob38c4
CBETa
64 [IpenomiieHue cBeTa. 3aKOH MPETOMIIEHHUS bubmumorexa [IOK
cBeTa https://m.edsoo.ru/ffOb3aea
65 Honomsomamine nomiore smympennerd ubmiorera LIOK
https://m.edsoo.ru/ff0b3c5¢c
OTpaXEHUS B ONTHYECKHUX CBETOBOAAX
"HccnenoBanue 3aBUCUMOCTH yIJia
66 MIPEIOMIICHHUSI CBETOBOIO JIy4a OT yIJia
TMaJIeHUs Ha IpaHuIle "Bo3ayx-cTexino""
Ypok-koHpepeHnus "Vcnoas30BaHUE TTOTHOTO
67 BHYTPEHHET0 OTPAKEHHUS: CBETOBO/IBI,
ONTHUKOBOJIOKOHHASI CBSI3b"
bubmuoreka [JOK
68 Jlua3zel. OnTudeckas Cuiia JIMH3BI https://m.edsoo.ru/f0b3f2c
69 [TocTpoeHne N300paKEHHUH B THH3AX bubmmorexa [IOK
https://m.edsoo.ru/ff0b444a
70 gii%ﬁz(;g?;cﬁg;ﬁa giﬁﬁﬁiﬁ; CHJIBI bubmmorexa [IOK
9 " https://m.edsoo.ru/ff0b4206
coOuparomien JTUH3bI
71 Ypok-koudepenius "OnTuyecKre TNH30BbIC bubnuotexa [JOK
npuoopsr” https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmorexa HOK
' https://m.edsoo.ru/ff0b4684
73 VYpoxk-konpepenuus "ledexrsr 3penus. Kak
COXpPaHUTH 3peHue"
o | pramosem Seors o nanep O BuGorera LOK
' ‘ https://m.edsoo.ru/ffOcOf4c
Jucnepcus ceera
o | e ot Gero s, BuGorera LOK
" https://m.edsoo.ru/ffOcOe2a
WX HaOJIIOICHUH Yepe3 1IBETOBbIE (DUIIBTPHI
76 Ypoxk-npakTukym "BoiHOBBIE CBOMCTBA CBETA:
aucriepeusi, uHTepdepenuus u qudpakuus'
77 OmpiTel Pe3epdopaa u muranerapHast MOJEINb bubnuoreka [IOK



https://m.edsoo.ru/ff0b38c4
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https://m.edsoo.ru/ff0b444a
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aroma https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens aroma bopa
79 Hcnyckanue v noriomeHue CBeTa arTOMOM. bubmmorexa [IOK
KBanTsl. JInHeiiuaTeie CIIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukyMm "HaOmroeHue cCriekTpoB bubmuoreka [JOK
ucryckanus'" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTD U €€ BHIBI bubmorexa LIOK
https://m.edsoo.ru/ff0c1672
82 Crtpoenue aToMHOTO siipa. HykimoHHast Moies BH6H_HOTeKa HOK
https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIC IpeBparieHus. M30Tormb BH6H_HOTeKa HOK
https://m.edsoo.ru/ffOclal4
84 Pemenue 3agad mo teme: "PagnoakTuBHbBIC bubmuoreka [JOK
npeBpanicHus" https://m.edsoo.ru/ffOclb4a
85 [Tepuon monypacmnana
86 Ypok-koH(pepenmus "PagunoakTuBHBIC bubmmoreka [JOK
W3IYYCHHUS B TIPUPOJIC, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SAnepHble peakuu. 3aKOHbI COXPaHEHUS bubnunoreka [JOK
3apsiIOBOTO U MacCOBOT'O YHCEIT https://m.edsoo.ru/ff0c1c58
88 DHeprus CBA3U aTOMHBIX siiep. CBsi3b MacChl U bubnuotexa [JOK
SHEPTUu https://m.edsoo.ru/ff0cld7a
89 Pemenue 3ampau no reme "Anepusie peakuun”
90 Peakuuu cunresa u nenenus saep. Mctounuku bu6mmoreka [JOK
sreprun CoJTHIIA 1 3BE3] https://m.edsoo.ru/ff0c1e88
VYpok-koHpepennus "AnepHas sHepreTuka.
91 JlencTBUA paguOAKTUBHBIX U31y4YEHUN Ha
JKVBBIE OPraHUu3MbI"
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
92 "DNEeKTPOMAarHUTHOE MOJIE. bubmuorexa [JOK
DeKTpOMarHuTHbIe BOJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBIICHUSA"
Kontponbnas paboTa mo teme
93 "DeKTpOMarHUTHOE TOJIE.

DJIEKTPOMarHuTHbHIEC BOJIHBI. KBaHTOBBIE
sIBJIEHUS"



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
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94 [ToBTOpenue, o6o0menue. "B3aumoeiicreue 1 bubnuorexa [IOK
Ten" https://m.edsoo.ru/ff0c245a
o | Lo e Teneme | BuGaonsa LOK
o . https://m.edsoo.ru/ff0c2572
TerioBbIie MPOLIECCHI
[ToBTOpenue, o6o0menue. Pemenue Bubmiorexa LIOK
96 pacUeTHBIX ¥ KAYeCTBEHHBIX 33]1a4 10 TeMe 1 httos://m.ed 1602322
: o ps://m.edsoo.ru/ff0c2a
KIIJI TenmoBbIX ABUTATEICH
97 Ea%?eiieb?r f/I’ Efn?gfse:;;ﬁze;:;:f 6;10 TEME 1 Bnbimorexa LOK
" " https://m.edsoo.ru/ff0c2b30
KII/I 3nekTpoycTaHOBOK
98 [ToBTropenue, o6o0meHue.""CBeTOBEIE 1 bubmmorexa [IOK
siBJICHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 0600meHne. PaboTta ¢ TekcTamu 1 bu6mmoreka [JOK
1o TeMe "3aKOHbI COXpaHEeHUs B MEXaHUKE" https://m.edsoo.ru/ff0c2d6a
100 [ToBTrOopenue, o6o0menue. Pabora ¢ Tekcramu 1 bubmmorexa [IOK
o TeMe "KoneOanust 1 BOJHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o6o6menue. Pabota ¢ Tekctamu 1 bubnunoreka [JOK
o TeMe "CBeToBbIE SIBJICHHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0600meHne. PaboTta ¢ TekcTamu 1
no teme "KBaHTOBas u saepHas Gpusnka'
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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ITPOBEPSIEMBIE HHPEJIMETHBIE PE3YJIbTATbI OCBOEHUA OCHOBHOM
OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

7 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

11

HCIIOJIb30BATh M3YUCHHBIC ITOHATUSA

1.2

1.3

14

1.5

1.6

1.7

1.8

1.9

1.10

1.11

pasiiniaTth ABJICHHA IO OMNMCAHHUIO HUX XapPaKTCPHBIX CBOIMCTB M Ha OCHOBE OIIBITOB,
ACMOHCTPHUPYIOIIUX JAHHOC q)I/ISI/I‘ICCKOC SIBJICHUC

pacrmo3HaBaTh MPOSIBIICHUE MU3YyUYECHHBIX (PU3NYCCKUX SBICHUI B OKPYXKAIOIIEM MHUpE, B
TOM 4ucjie (pu3nyeckue SBICHUS B MPUPOJE, NMPH TOM IEPEBOAUTH MPAKTUUECKYIO
3aaqy B Y4eOHYIO, BBIACIATH CYIIECTBEHHBIC CBOWCTBA (MpH3HAKH) (DU3HMUECKHUX
SIBJIEHUU

OIMCHIBATh U3yUEHHBIE CBOMCTBA TeN U (U3MUYECKUE SIBICHUS, UCTIONB3YS (PU3NUECKUE
BEJIMYUHBI, TIPH OTMIMCAHUU TIPABHILHO TPAKTOBATh (DU3MUECKHUI CMBICI HUCIIOJIB3YEMbIX
BEJIMYMH, X O0O3HAYEHUS U €AUHUIBI (PU3MUYECKUX BEITUYMH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIME JIAHHYIO (PU3WYCCKYIO BEIUYHHY C JAPYTMMHU BEIMYUHAMH, CTPOUTH
rpaduKy U3y4YeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BETUYHH

XapaKTepu30BaTh CBOWCTBA TeJl, (DU3MYECKHE SBJIEHUS W IPOLECCHI, HCIONIb3Ys
M3yYEHHBIC 3aKOHBI, TMPH ATOM JaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHa U
3aIlUCBIBAaTh €T0 MAaTEMAaTUYECKOE BbIPAXKECHUE

OOBSICHATh (U3MYECKUE SBJIECHUS, INPOLECCHl M CBOMCTBAa Tel, B TOM 4YHUCIE U B
KOHTEKCTE CUTyallUd IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTEPA: BBIABIATH PUYUHHO-
CJICZICTBEHHbIE CBSI3U, CTPOUTH O0BsACHEHHE U3 1 — 2 JTOTMYECKUX IIAroB ¢ onopoii Ha 1
— 2 W3YYECHHBIX CBOHCTBa (U3MYECKUX SBICHHN, (QHU3MUECKUX 3aKOHA WIH
3aKOHOMEPHOCTHU

pemats pacuéTHble 3amauu B 1 — 2 AecTBUs, HCIONB3YsS 3aKOHBI U (OPMYIIBI,
CBs3bIBatONMEe (PU3MYECKHE BEIMYMHBI: Ha OCHOBE aHAIM3a YCIOBHUS 3a/Ja4u
3aMKChIBaTh KPAaTKOE YCIOBHUE, MOJACTaBIATh (U3NYECKHE BEIUYUHBI B (HOpPMYIBl U
MPOBOJIUTH PACUETHI, HAXOJUTH CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC JI PEIICHUS
3a/1a4, OIIEHUBATh PEATUCTUYHOCTh OMYyUYEeHHOM (HPU3HUECKON BEIUUUHBI

pacrno3HaBaTh MpOOJEMBbI, KOTOPbIE MOYKHO PEIIUTh MpPHU IOMOIIU (PUINYECKUX
METOAOB, B OIIMCAaHUU HCCIECIOBAHUS BBIIEIATh IIPOBEPSAEMOE IIPEAINOTIOKEHHE
(rumotesy), pas3nuyaTh M HHTEPIPETHUPOBATH IOJYYEHHBIH pe3yibTaT, HAXOJIUTh
OLIMOKH B XO/I€ OTIBITA, JIeNIaTh BHIBOJIBI 10 €TI0 pe3ysbTaTaM

MIPOBOAMTDH OMBITHI MO HAOIIOJEHUIO (PU3NYECKUX SIBICHUN WU (DU3HMUECKUX CBONCTB
Ten: (QopMynHpoBaTh MPOBEPSiEMbIE MPEANOJIOXKEHUs, COOUMpaTh YCTAaHOBKY U3
MIPEITIOKEHHOTO0 000PYI0BaHHUS, 3aMMUCHIBATh XO/1 OMbITA U POPMYITHUPOBATH BHIBOJIBI

BBIMOJIHATh TPSMbIE H3MEPEHUs C MCIOJIBb30BAaHUEM aHAJIOTOBBIX M LHU(POBBIX
npuOOpOB, 3amMChIBaTh IOKa3aHHUS NPUOOPOB C YUETOM 3aJaHHOW aOCOJIIOTHOMN
MOTPENIHOCTH U3MEPEHU

MPOBOANTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (DM3MUECKON BEIMYUHBI OT JIPYTOi C
WCIIONB30BAaHUEM TIPSMBIX HM3MEPEHUH, ydYacTBOBATh B TUIAHHUPOBAHUHM YYEOHOTO
UCCIIeIOBaHMs, CcoOMpaTh yCTAaHOBKY ¥  BBHINOJNHATH  HM3MEpPEHUs,  CIeays
MPEAJIOKEHHOMY  TUTaHy, (DUKCHpPOBATh pe3ybTaThl TOJYYCHHOW 3aBHCHMOCTHU
(U3MYECKUX BETUYMH B BHJIE TPEUIOKECHHBIX TaOIHI] U TpaduKOB, AeNaTh BHIBOABI 110
pe3yabpTaTaM UCCIEI0BAHMS

1.12

MMPOBOANTE KOCBCHHBIC HW3MCPCHHA (bl/ISI/ILIeCKI/IX BCJIIMYHH, CJICays npennomeHHoﬁ
HHCTPYKIMU: TP BbBIITOJIHCHUN I/IBMCpCHI/Iﬁ CO6I/IpaTL 9KCIICPUMCHTAJIbHYIO YCTaHOBKY
U BBIUHCIIATH 3HAUSHNE NCKOMOM BEINYNHEI

1.13

CO6J'IIO,Z[8.TB npaBujia TCXHHUKH 0e30IMacHOCTH Ipu pa60Te C J'Ia60paTOpHBIM




o0opyaoBaHEM

1.14

1.15

1.16

1.17

yKa3plBaTh  NPUHIUNBI  JACHCTBUS  NPUOOPOB U TEXHUUECKUX  YCTPOWCTB,
XapakTepu30BaTh MPHUHLMUIBI JCHCTBUS HM3YyUYEHHBIX MPHUOOPOB U TEXHUYECKHX
YCTPOMCTB C MOMOUIBIO MX OMHUCAHUS, MCIONB3Yysl 3HAHUA O CBOMCTBAX (hM3MYECKHUX
SIBJIGHUN ¥ HE0OXO0AUMbIe PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTHU

MPUBOJIUTL TpPUMEPHl (HAXOAUTh HMHQPOPMAIMIO O TNpUMEpax) MIPaKTHUYECKOTo
UCTOJb30BaHUSI (U3NYECKUX 3HAHWN B TIOBCEAHEBHOW KHU3HH JUII OOeCHeueHHs
Oe3omacHocTH MpU oOpalleHuu ¢ npudopaMu M TEXHUYECKUMHU YCTPOICTBaMH,
COXpaHEHHS 3/I0pOBbS M COOJIOJCHHS HOPM OKOJIOTUYECKOTO TIOBEJCHUS B
OKpY’Karllen cpene

OCYIIECTBIISATH OTOOpP MCTOYHMKOB MH(OpManuu B ceTd MHTEpHET B COOTBETCTBHHU C
3a/IaHHBIM ITOMCKOBBIM 3alIpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUI U MyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBLACIATH WH(POPMAIINIO, KOTOPAs SIBIISETCS] TPOTHBOPEUUBON
WM MOXKET OBITh HEJIOCTOBEPHOM

UCIOJIb30BATh IPU BBIOJHEHUU Y4YEOHBIX 3aJlaHUM HayYHOIOIYJISIPHYIO JIUTEpaTypy
(¢u3MYeCcKOTO COAep)KaHWsA, CIpPAaBOYHBIE MaTepHaibl, pecypchl ceTu VHTepHer,
BaJleTh NpUEMaMU KOHCIIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHus HHPOpPMALUU M3
OJIHOM 3HAKOBOM CUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHMEHHBIC U YCTHBIC COOOIIECHUSI HA OCHOBE 2 — 3
UCTOYHHUKOB WH(POpPMAIUU HU3NIECKOTO COACPIKAHUS, B TOM YHUCIIE MyOJIMYHO JIeIaTh
KpaTKHUe COOOIIEHUS O pe3ysibTaTax MPOCKTOB WM YUEOHBIX UCCIICOBAHUM, TIPH ITOM
rPaMOTHO HCIOJb30BaTh W3YYCHHBIH TOHATHHHBIA ammapaT Kypca (QHU3UKH,
COIPOBOXIATH BBICTYILJICHHE MTPE3CHTAITHCH

1.19

IIPY BBITIOJTHEHUU yYEOHBIX MPOEKTOB M MCCIIEJOBAHUHN pacHpeesisiTh 005S3aHHOCTH B
IpyIIIe B COOTBETCTBUU C IIOCTABICHHBIMU 3a1a4aMH, CIEAUTH 3a BBIIIOJHEHUEM IUIaHA
JCWCTBUH, aJeKBAaTHO OLEHUBATh COOCTBEHHBIM BKIJIQA B JEATEIBHOCTH TPYIIIH,
BBICTPAauBaTh KOMMYHHUKAaTUBHOE B3aUMOJACHCTBHE, yUUTBIBAsI MHEHUE OKPYKAIOIINX

8 KJIACC

Kona

MpoBepsaAEMOro

pe3yJabTara
1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHO 00pa3oBaTe/ibLHOI
NMPOrpaMMbl OCHOBHOI0 0011ero o0pa3oBaHust

HCIIOJB30BaTh MMOHATHA

1.2

1.3

pasiindaTthb ABJICHUA IO OMHMCAHUIO HUX XapaKTCPHBIX CBOMCTB W Ha OCHOBE OITBITOB,
ACMOHCTPUPYIOIIHUX JAHHOC (I)I/I3I/IquK06 SBJICHUC

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (U3MUYECKUX SBJICHUM B OKPY)KAIOIIEM MHUpPE, B
TOM unciie U3NYECKUE SIBJICHUS B TPHUPOJE, NMPU ITOM MEPEBOJUTH MPAKTHUECKYIO
3alaqy B Y4ueOHYIO, BBIIETSATh CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (U3HUECKUX
SIBJIEHUU

1.4

ONMCHIBATh M3YUYEHHBIE CBOMCTBA Tel U (PU3MUECKUE SBIICHUS, UCHOJB3YS (hU3MUECKHE
BEJIMYMHBI, NIPH ONMUCAHUU NPABUIBHO TPAKTOBATH (PU3NYECKUN CMBICI HCIOIb3YEMbIX
BEJIMYMH, OOO3HAYEHUS W €OUHUIBl (U3NYECKUX BEIMYMH, HAXOIUTh (HOPMYIIbI,
CBSI3BIBAIOIME JIAaHHYIO (DU3MUYECKYI0 BEIMYMHY C JAPYTUMH BEJIUYWHAMH, CTPOUTH
rpaduKu U3yuyeHHBIX 3aBUCUMOCTEN (DPU3HUECKUX BEIUYUH

1.5

XapaKTCPU30BaATh CBOMCTBaA TCI, (bmnqecxne ABJICHUSA W MPOLCCChI, HCIIOJIb3YyA
HN3YYCHHBIC 3aKOHEI, ITPU 3TOM J1aBaTh CJIOBECHYIO (I)OpMy.TII/IpOBKy 3aKOHa M 3allMChIBATh
€T0 MAaTEMATHUIYCCKOC BBIPAXKCHUEC

1.6

OOBSICHATh (PU3UYECKUE IPOLECCHl W CBOWCTBA TN, B TOM 4YHUCIE U B KOHTEKCTE
CUTyallull  NPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATE  IPUYMHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHUE U3 1 — 2 JIOTHYECKUX IIAroB C MOMOoIIbio 1 —
2 UW3y4YeHHBIX CBOMCTBAa (PU3MYECKUX SBJICHHUM, (U3MUECKUX 3aKOHA WIH
3aKOHOMEPHOCTHU




1.7

pematb pacuéTHble 3aayd B 2 — 3 NEHCTBHS, HCIHOJB3Ys 3aKOHBI M (OPMYIIBI,
CBs3bIBatOIIME (PM3MUECKUE BEIMUMHBI: HA OCHOBE aHaJIM3a yCJIOBHS 3aauu 3alMChIBaTh
KpaTKoe YyCIOBHE, BBISBIISATH HEAOCTATOK MAHHBIX JJIS PELICHHs 3a/a4H, BHIOMpATh
3aKOHBI ¥ OPMYJIbI, HEOOXOUMBIE 1JIs €€ pelIeHus], MPOBOIUThH PACYETHI U CPABHUBATD
NOJyYeHHOE 3HaYeHHE (PU3UIECKOM BETMUMHBI C U3BECTHBIMHU TAHHBIMU

1.8

paciio3HaBaThb HpO6HeMBI, KOTOPBIC MOKHO PCUINTD IIPU IMOMOIIN (1)I/ISI/IT-I€CKI/IX MCTOI0B,
HCIIOJIB3YyA  OIIMCAaHUC HCCICOOBAaHHUA, BBIACIATH IIPOBEPACMOC IMPEAIIOIIOKCHHC,
OLICHUBATDH MMPABUJIBHOCTDb ITOpAAKA IMMPOBCACHUA UCCICIOBAHNSA, ACJIaTh BBIBOABI

1.9

IPOBOJUTH OMBITHI 110 HAOMIOJCHUIO (DU3UYECKUX SBICHUN WM (PU3NYECKUX CBOMCTB
TeJ: (OPMYIMPOBATH IPOBEPSIEMbIE IMPEANOJIOKEHUs,, COOMpaThb YCTAHOBKY M3
IPEI0KEHHOT'0 000PYJ0BaHUS, OIIMCHIBATD X0 OMbITa U (POPMYIHPOBATH BHIBOIBI

1.10

1.11

1.12

1.13

BBINOJIHATH MPSIMbIE U3MEPEHUS C UCIOJIb30BAaHUEM aHAJIOTOBBIX PUOOPOB U aTYUKOB
¢u3nUecKUX BEIWYHMH, CPaBHHUBATH pE3yJbTaTbl W3MEPEHUH ¢ y4€TOM 3aJaHHOU
a0COJIFOTHON NOTPEIIHOCTH

IIPOBOAUTE HCCICAOBAHHUEC 3aBHCHUMOCTH OHHOﬁ (bHSquCKOﬁ BCJIIMYHUHBI OT I[perﬁ C
HCIIOJIb30BAHHUEM  MIPSAMBIX H3MepeHHfII IJIaHUPOBAThL  UCCJICAOBAHUC, CO6I/IpaTB
YCTaHOBKY W BbBIIOJHATL U3MCPCHUSA, CICAYSA NPCHIOKCHHOMY IJIAHY, (1)I/IKCI/Ip0BaTB
PE3YJIbTAThI HOHy‘lGHHOﬁ 3aBUCUMOCTH B BHUJIC T3.6JII/III n I‘pa(bI/IKOB, J€J1aTh BBIBOJBI 110
pe3yiibTaTaM UCCICI0BAHUS

NPOBOJIUTh KOCBEHHBIC HM3MEpPEHHS (PU3MUSCKUX BEIMYUH: IUIAHHUPOBATH H3MEPEHUS,
coOuparh SKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAys MpPEII0KEHHOW WHCTPYKLUHU, U
BBIYUCIISITh 3HAUCHUE BEITMYMHBI

coOyrolaTh MpaBWJa TEXHUKUM Oe30macHOCTH TMpH pabore ¢ J1abopaToOpHBIM
000pyI0BaHUEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPONCTB C ONOPOW HA UX OMMCAHUS, UCHOJb3Yys 3HAHUSA O CBOMCTBAX (PU3NYECKUX
SIBIICHUI U HEOOXO0AMMBbIe (PU3MUYECKHe 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh NPOCTbIE TEXHUYECKHE YCTPOWCTBA U HM3MEpPUTEIbHBbIE MPUOOPHI IO
CXeMaM M CXEMaTUYHBIM PHUCYHKAaM, COCTABJISATh CXEMbl JJICKTPUYECKUX IIeTeH ¢
MOCJIEIOBATEIbHBIM U MapajulelIbHbIM COCIWHEHHUEM 3JIEMEHTOB, Pa3inyasl yCIOBHBIE
0003HaYEHHUSI DJIEMEHTOB JIEKTPUUECKUX IIeTIeH

1.16

OPUBOJIUTH TMpUMEPHl (HAXOAUTh HH(OpMaLMIO O MpUMepax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MYECKMX 3HAHUH B TOBCEAHEBHOM JKM3HM I oOecredyeHus
0e30macHOCTH MNpu OOpalleHud ¢ MNpudopaMH M TEXHUYECKMMM YCTpOilCcTBamH,
COXpaHEHMs 3JI0pOBbSI M  COOJIOACHUS HOPM DKOJOTMUECKOro IOBEJCHHUS B
OKpY’KaroIIeH cpene

1.17

1.18

OCYIIECTBIISATh MOUCK MH(OpManMM (U3NYECKOro cOoAepkaHus B ceTu VIHTepHeT, Ha
OCHOBE HUMEIOIIMUXCA 3HAHUW M IyTEM CPAaBHEHUs JOIOJHUTEIBHBIX HCTOYHHUKOB
BBIIETAT HMHQOpPMAIMIO, KOTOpas SBISETCS MPOTHBOPEYMBOM MM MOXKET ObITh
HEJOCTOBEPHOI

UCIOJIb30BaTh NP BBINOJIHEHUH Y4YEOHBIX 33JaHMH HAy4YHO-TIONMYJSIPHYIO JIUTEpaTypy
bu3NYECKOro coJiep:KaHus, ClipaBOYHbIE MaTepHalibl, pecypchl cetu MHTepHeT; BnaseTh
npuéMaMM KOHCIIEKTHPOBAaHUS TEKCTa, INpeoOpazoBaHMs HWHGOpMAIMA U3 OJHOU
3HAKOBOM CUCTEMBI B JIPYTYIO

1.19

co3faBaTb COOCTBEHHBIE NHCbMEHHBbIE M KpaTKHE YCTHbIE COOOIIeHHs, 00o0mIas
UHPOPMALIMIO M3 HECKOJIBKMX HCTOYHHMKOB (PHU3UYECKOTO COJCpXMaHHSA, B TOM YHCIE
nyOJIMYHO  MpPEACTaBISATh  PE3yJbTaThl  MPOEKTHOM  WJIM  HCCIEA0BaTEIbCKOM
NeSITeIbHOCTH, MPU 3TOM TI'PAaMOTHO HCHOJIb30BaTh M3yUEHHBIN MOHATHHHBIA ammapaT
Kypca (HU3UKH, COTPOBOXKIATh BBEICTYTUICHHE MTPE3CHTAIEH

1.20

IpU BHINOTHEHUH YYEOHBIX MPOEKTOB U HCCIENOBAaHUN (PU3UYECKHX TIPOIECCOB
pactpenensiaTb 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C TOCTABICHHBIMH 3a/1a4aMU,
CIEOUTh 3a BBIIOJIHEHUEM IUIAHA JCHMCTBUM M KOPPEKTUPOBATh €ro, aJeKBATHO




OIICHUBATh  COOCTBEHHBIM  BKJaJ B  JACATEIBHOCTh  TPYIIBI,  BBICTPAWBATH
KOMMYHHMKATHBHOE B3aUMOJEHCTBHE, POSBIISis TOTOBHOCTh pa3peniaTb KOH(PIUKTHI

9 KVIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

11
1.2

1.3

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpamMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

HCII0JIb30BATh M3YUCHHBIC ITIOHATHUSA

pasnuyath SBJICHUS MO OMUCAHUIO UX XapaKTEPHBIX CBOICTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3NYECKOE SBJICHUE

pacro3HaBaTh MPOSIBJICHUE W3YUYCHHBIX (PM3UYECKUX SBICHUM B OKPYKAIOIIEM MHpPE, B
TOM 4uClie (pU3UYecKue SBICHUS B MPHUPOJAE, IPU STOM IEPEBOJIUTH MPAKTHUECKYIO
3a/1ayy B Y4eOHYIO, BBIICIATH CYIICCTBEHHBIE CBOMCTBa (TIPH3HAKH) (PU3MUECKHX
SIBJICHUN

14

OIMCHIBATh M3YYEHHBIC CBOMCTBA TEJ M (PU3UUECKUE SBJICHUS, UCIIONIB3Ys (PU3UUECKUE
BEJIMYMHBI, IIPU ONHUCAHUU NPABUIIBHO TPAKTOBATh (PU3NYECKUNA CMBICI MCIIOJIb3YEMBIX
BEJIMYMH, OOO3HAYECHUS W EOUHHUIBI (U3UYECKUX BEIWYHH, HAXOAHUTH (DOPMYIIBL,
CBSI3bIBAIOIME JIAHHYIO (DU3MUECKYIO BEJIMYMHY C JPYTUMHU BEJIWYMHAMH, CTPOUTH
rpadMKy H3yYSHHBIX 3aBUCUMOCTEN (PM3NYECKUX BEITMUNH

1.5

XapaKTCpPU3oBaTh CBOMCTBA TCII, (1)I/I3I/I‘~I€CKI/I€ ABJICHUSA W TIPOUECCChbI, HCIOJIb3YA
HU3YYCHHBIC 3aKOHBbI, IIpU 3STOM [JaBaTb CJIOBCCHYIO q)OpMy.]'IPIpOBKy 3dKOHa H
3aIMUCBIBAThb €ro MaTCMATHUYCCKOC BBIPAKCHUEC

1.6

OOBSCHATH (DM3MUECKUE MPOILECChl M CBOWCTBA TEJ, B TOM YHUCJIC M B KOHTCKCTE
CUTyalldid  MPaKTUKO-OPMEHTHUPOBAHHOTO  XapaKTepa:  BBIABIATH  IMPUYUHHO-
CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2 — 3 JIOTUYECKHX IIaroB ¢ MOMOIIBI0 2
— 3 u3y4YeHHBIX CBOICTBa (DU3MUECKUX SABIECHUH, (PU3MUECKUX 3aKOHA WIU
3aKOHOMEPHOCTHU

1.7

pemiaTb pacuéTHbIe 3aqaud (ONMUpAOLIUecs Ha CUCTeMy U3 2 — 3 ypaBHEHHMH),
UCTIONB3Ys 3aKOHBI M (POPMYJIBI, CBSA3BIBAIOIINE (DU3MUYECKHE BETUYMHBI: Ha OCHOBE
aHaJIM3a yCJIOBHS 3aJ]a4M 3allUChIBATh KPAaTKOE YCIOBHE, BBIABIIATH HEJOCTAIOIINE UIIU
M30bITOYHBIE JIaHHBIE, BHIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE UIsl PEIICHHUS,
IIPOBOAUTH PACUETBI M  OLEHMBATh PEATMCTUYHOCTH IOJYyYEHHOTO 3HAYEHUs
(hbU3UYECKON BEITMYUHBI

1.8

1.9

1.10

1.11

pacro3HaBatrh MpoOJIEMbl, KOTOPbIE MOXKHO PEIIUTh MPU IMOMOIIY (PU3HUYECKUX METOOB,
UCIONB3ysl ONMCAaHUE MCCIEIOBAHUS, BBIACIATh IPOBEPSAEMOE IPEIIIOI0KEHUE,
OLIEHMBATh IMPAaBUIBHOCTH IMOpSAKA TPOBEIECHUS UCCIENOBaHUS, J€1aTh BBIBOJBI,
MHTEPIIPETUPOBATh Pe3yJIbTaThl HAOIIOICHU U ONBITOB

MIPOBOJIUTH OMNBITHI O HAOIIOACHUIO (PU3NYECKUX SIBICHUH MM (U3MUECKUX CBOWCTB
TE€J: CaMOCTOSITEIbHO COOMpPATh YCTAaHOBKY M3 M30BITOYHOrO Habopa 00OpyJOBaHMS,
OIUCBIBATH XOJ1 OTBITA U €TI0 PE3yNbTaThl, POPMYIHPOBATH BHIBO/IBI

IPOBOJIUTh TPU HEOOXOAMMOCTH CEpUI0 MPSAMBIX HM3MEPEHUH, ONpenenss cpenHee
3HaueHUEe u3MepsAeMoil BenuuHuHbl ((POKyCHOE paccTOsSTHUE COOMparouieil JUH3bI),
000CHOBBIBATh BHIOOP crioco0a U3MepeHHst (M3MEPUTENIBHOTO Mprdopa)

MIPOBOJIUTH HCCIIEIOBAaHHE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C MCIIOJIb30BaHHEM
NpsIMBIX M3MEPEHMI: TIJIAaHUPOBAaTh HCCIIEJOBAHHE, CaMOCTOSITEIbHO COOMpaTh
YCTAHOBKY, (UKCHpOBaTh pe3yJbTaThl IOJIYYEHHOH 3aBHCHUMOCTH (hHU3HUYECKHX
BEJIMYMH B BUJE TaOIUIM rpadUKOB, €aTh BBIBOJIBI 110 pe3yIbTaTaM HUCCIIETOBAHUS

1.12

MIPOBOJIUTh KOCBEHHBIE M3MEpEHHs (PU3MUECKUX BEIWYMH: IUIAHUPOBATh M3MEPEHMS,
co0upaTth HSKCHEPUMEHTAIbHYIO YCTAHOBKY U BBINOJHATH H3MEpPEHUsi, Cienys
MPEMJIOKEHHOM WHCTPYKLMM, BBIUUCIATH 3HAYCHHWE BEIMYMHBI U AHAIM3UPOBATH
ITOJIyYEHHBIE PE3YyJIbTaThl C Y4ETOM 3aJaHHON MTOIPEIIHOCTH U3MEPEHUI

1.13

coOnrofaTh TMpaBWiIa TEXHMKH O€30MacHOCTH MpH padbore ¢ J1abopaTopHBIM




o0opynoBaHEM

1.14

pa3nuyaTth OCHOBHBIC NPHU3HAKK H3YUYEHHBIX (U3MUECKUX MOAENeH: MarepHuaibHas
TOUYKa, a0CONIOTHO TBEPJAOE TEJO, TOUEYHBIM HCTOYHUK CBETA, Jyd, TOHKas JIMH3a,
IJIaHEeTapHas MOJIEJIb aTOMa, HYKJIOHHAs: MOJIENIb aTOMHOT'O sJipa

1.15

XapaKTepu30BaTh NPUHIMIBI JEHCTBUS HM3YYCHHBIX MPHOOPOB W TEXHUYECKHX
YCTPOMCTB € OMOpPOH Ha WX ONHCAHMS, UCIOJIB3YSI 3HAHMS O CBOWCTBAX (DM3MUCCKHUX
SABJICHUI U HEOOXOJUMBIe (pU3HUECKUE 3aKOHOMEPHOCTH

1.16

WCIOJIb30BaTh CXEMbBl U CXEMAaTUYHBIE PUCYHKU W3YYCHHBIX TEXHHUYECKHUX YCTPOUCTB,
M3MEPUTENIbHBIX NMPUOOPOB M TEXHOJOTMUYECKUX IPOILIECCOB MPU pPEUICHHH y4eOHO-
MPAKTUYECKHUX 3a/1a4, ONTUYECKUE CXEMBbI Ul TOCTPOSHUS M300paKEHUH B IJIOCKOM
3epKaie ¥ cOOMparoIei TH3e

1.17

NPUBOANUTH TPHUMEPHl (HAXOAUTh WHPOPMALMIO O TMpPHUMEpax) MNPAKTUYECKOTO
UCTIONIb30BaHUS (DU3UUECKUX 3HAHMKA B IIOBCETHEBHOM JKM3HH s OOECHeUeHHs
0e30macHOCTH TMpH OOpameHuH ¢ MpudopaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHHS 37I0POBbSI W COONIOJCHUS HOPM OKOJOIMYECKOTO TIOBEICHHS B
OKpY’KaloIlleH cpese

1.18

1.19

OCYIIECTBIISITh MOWCK WHpOpManuu (GU3MUECKOro coiepkaHusi B cetn HHTepHeT,
CaMOCTOSITENILHO (POPMYJIMPYsl IOMCKOBBIM 3ampoc, HaXOIUTh IIyTH OIpeJesICHUs
JOCTOBEPHOCTH TIOJIyY€HHOH HWH(POPMALMM Ha OCHOBE HWMEIOIIMXCS 3HAHUH U
JOTIOJIHATEIbHBIX HCTOYHHUKOB

UCIOJIb30BATh MPHU BBIIOJIHEHUU YUYE€OHBIX 3aJaHUN HAYYHO-TOMYJISIPHYIO JIUTEPATYpy
(GU3NIECKOTO CONep)KaHMs, CIpPAaBOYHBIE MaTepuaibl, pecypcsl cetu VIHTepHeT;
BIaJeTh MpUEMaMHM KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHus HHGOpMALMMU U3
OJIHOM 3HAKOBOM CUCTEMBI B IPYTYIO

1.20

1.21

co3llaBaTh COOCTBEHHBIE MMCHbMEHHBIE U YCTHBIE COOOIIEHHSI Ha OCHOBE MH(POPMALIUN
U3 HECKOJBbKUX HCTOYHMKOB (DU3UYECKOTO COJEp:KaHUs, IyOJUYHO MpPEJCTaBIATh
pe3yabpTaThl IPOESKTHOW WIIM MCCIIEIOBATEIbCKON IEATEIBHOCTH, IIPU 3TOM I'PaMOTHO
UCMOJb30BaTh HM3YUYCHHBIM MOHATUIHBIN ammapaT M3ydaeMoro pasjaena (U3MKH U
COIPOBOXAATh BBICTYIUIEHHWE MpPE3eHTAalUel ¢ y4éTOM OCOOEHHOCTEH ayIuTOopuu
CBEPCTHUKOB

IIpY  BBIIIOJHEHUH YYE€OHBIX MPOEKTOB M UCCIEAOBAHUM (PU3MUECKUX MPOIECCOB
pacripesieniaTh 00sI3aHHOCTH B TPYyIIE€ B COOTBETCTBUHU C IOCTABICHHBIMH 3aj[auyaMH,
CIEIUTHh 32 BBINOJHEHHUEM IUIaHA JCHCTBUA M KOPPEKTUPOBATh €ro, aJAeKBATHO
OLIEHUBaThb COOCTBEHHBIH BKJIAJ B  JIEATENIBHOCTh  TIPYMINbI, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, MPOSIBIISISI TOTOBHOCTH pa3peiiaTbh KOHQIUKTHI




ITPOBEPAEMBIE JIEMEHTbBI COAEPKAHUA

7 KUIIACC

Kon
pa3jaena

Kona biaemenTa

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS

®U3UKA U EE POJIb B TIO3HAHMM OKPYXXAIOIIEI'O MHUPA

11

1.2

®duzuka — Hayka O mOpupojne. SBienust npupoabl. dusznueckue
SIBJICHUS: MEXaHWYECKHE, TEIUIOBBIC, AJIEKTPUUECKUE, MAarHUTHBIC,
CBETOBbBIE, 3BYKOBBIE

@duznyeckne BeNUYUHBL. 3Mepenune (QuU3MUECKHX  BEIMYHMH.

dusnyeckue pUOOPHI. [Torpemnocts HM3MEPEHU.
MexayHapoaHasi CUCTEMA €AUHUIL

1.3

EcTtecTBeHHOHAYUYHBI METOJ MO3HAHUS: HAOJIIO/IEHUE, IOCTAHOBKA
HAYYHOTO BOIIPOCA, BBIIBMKCHHUE THUIOTE3, O3KCIIEPUMEHT I10
MIPOBEPKE THIIOTE3, OOBSICHEHHE HAOII0IaEMOTO SIBIICHUS

1.4

Onucanue GU3NUECKUX SBJICHUN C TOMOIIBIO MOJIENeH

1.5

[TpakTuyeckue pabOTHI:

W3mepenune pacCTOSHUM.

N3mepenune 00bEMa KUAKOCTU U TBEPJOTO TENa.

Onpenenenue pasmMepoB MaJbIX TEl.

W3mepenne teMiiepaTypsl IPYU IOMOIIH KMIKOCTHOIO TEPMOMETPA
Y 1aTYUKa TEMIIEPATyphI

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNU BEIIECTBA

2.1

CTpOGHI/Ie BCIIICCTBA: ATOMbI U MOJICKYJIbI, UX PA3MCPHI. OHBITBI,
JOKa3bIBAOIHE JUCKPETHOC CTPOCHUEC BCIICCTBA

2.2
2.3

JBmwxenue yactuil BemecTBa. CBI3b CKOPOCTH JIBHIKEHHS YaCTHIL C
Temneparypoil. bpoynosckoe aBmxkenue, iuddysus

B32H/IMOI{€I>1CTBH€ YaCTHUILl BEHIICCTBA: MPUTAKCHUE U OTTAJIKUBAHHC

2.4

AFpCFaTHI)IG COCTOSAHUMA BCIICCTBA: CTPOCHUC I'a30B,

KUAKOCTEH M TBEPABIX (KPUCTAJUIMUECKUX) Tesl. B3aumocBsa3b
MEXJly CBOMCTBAMHU BEILECTB B PAa3HBIX arperaTHbIX COCTOSIHUAX U
UX aTOMHO-MOJIEKYJISIPHBIM CTPOEHUEM

2.5

Oco0EHHOCTH arperaTHhIX COCTOSTHUN BOIBI

2.6

[TpakTiueckue paboThI:

OneHka auameTrpa aroMa METOJOM pPSAJOB (C HCHOJIb30BAHUEM
¢dororpaduii).

OnbITh! IO HAOJIIOAEHUIO TEMJIOBOTO PaCIIMPEHUs ra30B.

OneiTbl 1O  OOHApyKEHHMIO JEMCTBHSI CHJI  MOJIEKYJISIPHOTO
HPUTSKEHUS

JIBDKEHHME U B3AUMOJIEUCTBUE TEJI

3.1

Mexannueckoe JBHKeHUME. PaBHOMEpHOE U HEpPAaBHOMEpPHOE
ZIBIOKEHNE

3.2

Cxopoctb. CpenHssl CKOpPOCTh IpU HEPABHOMEPHOM JIBUYKEHUH.
Pacuér nytv ¥ BpeMeHM JIBH>KEHUS

3.3

SIBnenue wHepuuu. 3aKOH HHepHUH. B3aumoneicTBue Tenm Kak
[IpUYMHA HU3MEHEHUs CKOPOCTH ABWXKEHUs Tell. Macca kak Mepa
WHEPTHOCTH TeJla

3.4

IInoTHOCTE BerecTna. CBS3b INIOTHOCTH C KOJIMYECTBOM MOJICKYJII B




enuHuIEe 00bEMa BEIECTBA

3.5

Cua kak XapaKTCPUCTHUKA B3aHMO,Z[eI>'ICTBI/I$I TCII

3.6

3.7

Cuna ynpyroctu u 3akoH I'yka. M3mepeHue cuiibl ¢ ITOMOLIBIO
JUHAMOMeTpa

SIBneHue TATOTEHMs U cuia TspKecTH. Cuila TSHKECTH Ha APYTHUX
maHerax. Bec rena. HesecomocTs

3.8

Cuna tpenusa. TpeHue CKOJbKEHHS W TpEeHHE NOKosA. TpeHue B
MPUPOJIE U TEXHUKE

3.9

3.10

3.11

3.12

CnoxxeHue  Ccui,  HalpaBJIEHHBIX 1[I0  OJHOM  HpsAMOIL.
PaBHoOaelcTBYOIIIAS CHIT

[pakTHyeckue pabOTHIL:

OmnpezneneHre CKOPOCTH PaBHOMEPHOTO JIBWKEHHA (IIapHKa B
KHUJIKOCTH, MOJEIU 3JICKTPHYECKOTO aBTOMOOWIII M TaK Jaiee).
Onpeznenenne cpeHel CKOPOCTH CKOJIBKEHUsS OpycKa WM [IaphKa
10 HAKJIOHHOW IuIockocTu. OrmpeneneHue IUIOTHOCTH TBEPAOTO
tena. OMNbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh PACTSKEHUS
(redopmanuu) MNPYXKHHBI OT MNPHIOKEHHOHM Ccuibl. OIBITHI,
ACMOHCTpUPYIOIIHUEC 3aBUCHUMOCTb CHJIBI TPCHHUA CKOJBXCHUSA OT
BECa TeJla U XapakTepa CONPHUKACAIOIINXCS TOBEPXHOCTEN

dusnueckue SBICHWS B IPUPOAE: IPUMEPHl IBWKEHHS C
Pa3IMYHBIMKM CKOPOCTSMH B KUBOW M HEXWBOW IPUPOAE, IECHCTBUE
CHWJIbI TPEHUSI B IPUPOJIE U TEXHUKE

Texuuueckue YCTpOﬁCTBaI JUHAMOMCETP, IMOAIIHUITHUKKA

JIABJIEHUE TBEP/BIX TEJI, )KUJIKOCTEN 1 TA30B

JaBnenue tBEpHoro tena. CriocoObl YMEHBUICHUS U yBEIUYEHUS

4.1
JTABJICHHUSI
49 JaBnenue raza. 3aBUCUMOCTh JaBlieHHS ra3a oOT o00bEMa,
TEMIIEPATYpPbI
43 [lepenaya naBieHus] TBEPABIMU TellaMH, JKUIKOCTSIMM U Ta3aMH.
3axoH [lackans. [IHeBMaTHUeCKHE MaIIMHbI
3aBUCUMOCTh JaBJICHUS KUAKOCTU oT ryOUHBI.
4.4 I'uapocraTudeckuit  mapajsiokc. CooOmarommecss  COCYbI.
I'mapaBnuueckne MEXaHU3MBbI
Atmocepa 3emnmum U atMocdepHoe aAaBieHue. [IpuunHBI
45 CYILIECTBOBaHMS BO3AyIIHOM 00osnouku 3eminu. OnbiT Toppuueniu.
3aBUCUMOCTh aTMOC(EPHOrO JIABJIEHUS OT BBICOTHI HaJ YPOBHEM
Mopsi
46 N3mepenue atmochepHoro nasieHus. [Ipubopel s u3MepeHUs
' aTMOC(hEepHOTO JIABJICHUS
47 JlelicTBME JKHMAKOCTM W Tra3a Ha IMOrPYKEHHOE B HUX TENO.
' BrrTankuBaroriast (apxuMeioBa) cuiia. 3akoH Apxumena
4.8 IInaBanue ten. Bo3nyxomnnaBanue
[TpakTuyeckue paboOTHI:
HccnenoBanue 3aBHCHUMOCTH Beca Tejla B BoAe OT o00bEMa
NOTPYKEHHOW B KMJIKOCTh 4acTH  Tena.  OmpeneneHue
BBITAJIKUBAIOIIEH CHUJIbI, NEUCTBYIOIIEH HA TENO, MOTPYKEHHOE B
4.9 KuAKocTh. [IpoBepka HE3aBHCHMOCTH BBITAJIKMBAIOLIEH CHIIBI,

JIEUCTBYIOIIEH Ha TEIO B JKUIKOCTH, OT Macchl Tema. OTBITHI,
JEMOHCTPUPYIOIIMNE  3aBHCHUMOCTb  BBITAJIKMBAIOUIEH  CHUJIBI,
JENCTBYIOIIEH Ha TEJNO B XKHUAKOCTH, OT 00bEMa MOTPYKEHHOU B
JKHAKOCTh YacTH Tela W OT  IJIOTHOCTH  JKHJKOCTH.




KoHcTpyupoBanue apeomeTpa WM KOHCTPYUPOBAHUE JIOAKU U
OIpeNIeNICHUE €€ TPY30IOIbEMHOCTH

@duznyeckue SBICHUS B MNPUPOAE: BIUSHHE AaTMOC(HEpPHOro

4.10 o

JIABJICHHSI HA )KMBOW OpraHU3M, IJIaBaHUE PHIO

TexHUYEeCKUEe YCTPOWMCTBA: COOOIIAOIIMECS COCYIIbI, YCTPOHCTBO
411 BOJIOTIPOBO/A, THUIPABIMYECKUN Ipecc, MaHOMETp, Oapomerp,

BBICOTOMED, IOPLUIHEBON HACOC, APEOMETP

PABOTA, MOIIIHOCTbB, SHEPTI'UA

5.1 MexaHnudeckasi pabora
5.2 MexaHnueckass MOIIIHOCTb
53 [IpocThie MeXaHWU3MBI: pbIYAr, OJIOK, HAKJIOHHAS IUIOCKOCTb.
IIpaBuno paBHOBecHs pbI4ara
5.4 [TpuMeHeHne paBUiIa PaBHOBECHS pbluara K OJIOKY
55 «3omoroe mpaBuio» MexaHwku. KoaddumnmeHt mone3Horo
JIecTBHsI MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE
5.6 [ToTeHmanbHast SHEPTUH TEJIa, MOTHATOTO Ha 3eMIIEn
5 5.7 Kunernueckas sneprus
58 [Tonnas MEXaHHeCKas SHEPrHs. 3aKOH U3MEHEHUS M COXPaHECHUS
MEXaHUYECKON IHEPTrun
[TpakTrueckue pabOTHI:
Omnpenenenne pabOTHI CHIIBI TPEHUS TIPU PABHOMEPHOM JIBHKCHUN
5.9 Tela MO TOPU3OHTAIBHOM MoBepxHOCTU. MccrmenoBanue ycnoBHid
paBHOBecust peruara. M3mepenue KIIJ[ HaKiIOHHOM IIIIOCKOCTH.
N3yueHune 3aKkoHa COXpaHEHUSI MEXaHUYECKON YHEPTUr
5.10 duznyueckue SBJICHUS B IPUPOJIC: PhIYATrH B TEJIC YEIIOBEKa
511 TexHuyeckue yCTPOWCTBA: pblUar, MOABIMKHBINM M HEMOJBUKHBIN
OJI0KH, HAKJIOHHAS TUIOCKOCTh, MMPOCTHIE MEXAHU3MBI B OBITY
8 KIIACC
Kon
pasiena Kon anemenTa IIpoBepsiemble 3JIeMEHTHI COAEPKAHUSA
TEITJIOBBIE SIBJIEHM S
OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KHHETHIECKON TEOPUHU
6.1 CTpoeHHs BemiecTBa. Macca u pa3Mepsl MoJieKynl. OIBITHI,
TTOATBEPKIAIOIINE OCHOBHBIC MTOJIOKCHHUS
MOJIEKYJISIPHOKUHETHYECKOU TEOPUHU
6.2 Mopnenu TBEPAOTO, KUIKOTO M Ta3000pa3HOTO COCTOSHUMN
BemiecTBa. Kpucramnnyeckue u amopdHsie Tena
63 OO0BsicHEeHNE CBoﬁSTB Tra30B, KUJIKOCTEH U TBéPﬂBIX Tell Ha
OCHOBE TOJIOKEHU N MOJIEKYIIPHOKMHETUYECKOM Teopuu
6 6.4 CMaumBaHUe W KaNWUISIPHBIC SIBICHUS
6.5 TenoBoe pacliMpeHue u cxaThue
66 Temneparypa. CBsi3b  TemmepaTypbl CO  CKOPOCTBIO
TEIIJIOBOTO JIBMKCHUS YaCTHI]
6.7 Buytpennsst sneprus. CrnocoObl W3MEHEHHS BHYTpEHHEH
SHEPTHH: TeIUIONEpeIaua U COBEpIIeHNEe paboThI
6.8 Bunpl Tertonepenadd: TEIUIONPOBOJHOCTH, KOHBEKIIWS,
W3ITydeHue
6.9 KomuyecTBo TemIoTel. Y aenbHas TEIUIOEMKOCTD BEIIIECTBA
6.10 TemooOMEH W TEIJIOBOE  paBHOBECHE. YpaBHEHHE




TEILUIOBOTO OalaHca

6.11

IInaBneHue wu OTBCPACBAHUC KPUCTAJUIMYCCKUX BCIICCTB.
y,I[eJ'IBHafI TCIIJIOTA IJIaBJICHUA

6.12

6.13
6.14

[TapooOpa3oBanue u koHaeHcanus. VMcnapenwe. Kunenwue.
VYnaenpHas  Temyiora  mapooOpa3oBaHUS.  3aBHCUMOCTh
TEeMIEPaTypbl KHIIEHUS OT aTMOC(HEPHOTO AaBJICHUS

BraxxHocTs BO3ayXa
SHCpFI/ISI TOIIJIMBA. yI[eJIBHaH TCIJIOTA CropaHusa

6.15

[Ipuntuns! pabots! TemoBbix asurateneit KIIJ[ temmoBoro
naBurarens. TeruloBble ABUTaTeNM W 3allATa OKPYKAKOLIEH
Cpesl

6.16

6.17

6.18

3aKkoH COXPAaHCHUA W TPCBpAlICHUA SHCPIrUU B TCIUIOBBIX
mponeccax

[IpakTryeckue paboOTHI:
OnbITel IO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJSPHOTO
HIPUTSKEHUS.
OnpIThl N0 BBIPAILMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIH
WM caxapa.

OmnbITH MO HAOIOJCHUIO TEIJIOBOTO PACUIMPEHHS T'a30B,
XKHUJKOCTEH U TBEPIBIX TEIl.
Omnpenenenne naBIeHUs BO3AyXa B OAJUIOHE MINIPHIIA.
OneITbl, JIEMOHCTPUPYIOLIME  3aBUCUMOCTb  JIaBICHUS
BO3/lyXa OT €ro o0bEMa U HarpeBaHus WIH OXJIAXKICHUS.
IIpoBepka rumore3bl JIMHEWHOHM 3aBUCHUMOCTH  JUIMHBI
CTOJOMKA JKUAKOCTHU B TEPMOMETPHUYECKOH TpyOKe OT
TEMIEPATYPHI.
HaGntonienne u3MeHeHUsT BHYTpEHHEH »JHEpruu Tena B
pe3yJbTare Terjaonepeaayd U paboThl BHEIIHUX CHUIL.
WccnenoBanue sBieHUs TemIooOMeHa IpPU CMEIIMBaHUU
XOJIOAHOU U TOpsYEH BOMBI.
OmnpeneneHyue KOJIMYECTBA TEIUIOTHI, IMOJTYYEHHOIO BOJOHN
IIPU TEMIIO0OMEHE ¢ HarpeThIM METAJUIMYECKUM LIUIUHIPOM.
Onpenenenue yeabHON TEIUIOEMKOCTH BEILECTBA.
HccnenoBanue npouecca uCapeHusl.
Onpenenenre OTHOCUTENIBHOM BIIaXXHOCTH BO3/yXa.
Onpenenenne yieiabHON TEMIOTHI IUIABJIECHUS JIbJA.

dusnueckue SABJICHUS B npupoae: MMOBCPXHOCTHOC
HaATsOHKCHUE W KAIMUJUUIAPHBIC SABJICHWA B IIPUPOAC, KPUCTAJLIbI
B IOpUupoac, HM3IYUYCHHUC COJ'IHI_Ia, 3aMCpP3aHUC BOI[OéMOB,




MOpcKue Opu3bl; 00pa3oBaHHe POCH], TYMaHa, MHEsl, CHETa.

6.19

Texuuueckue YCTPOWCTBA: KaIuJUIsPBL, IIPUMEPBHL
WCIIOJI30BAaHUSA  KPHUCTAUIOB, JKUAKOCTHBIM TEPMOMETP,
JATYMK TEMIIEPATYpPhl, TEPMOC, CUCTEMA OTOILIEHUs JOMOB,
TUTPOMETpPBI, INICUXPOMETp, IapoBas TypOWHA, ABUraTellb
BHYTPEHHEIO CrOpPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 Dnektpusanus Tel. [[Ba pojia 31eKTpUUYECKUX 3apsi0B
B3aumopneiictBue  3apsikeHHBIX — Tenl.  3akoH  KyiioHa

7.2 (3aBUCUMOCTh CWJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TeNl OT
BEJIMYHMHBI 3aPSA0B U PACCTOSHUS MEXTy TeJIaMH)
Onektpruueckoe 1mone. Hanpsyk€HHOCTh  3IEKTPUYECKOTO

7.3 noyst. [IpuHiun cynepno3uuuu >JIeKTPUUECKUX Mojed (Ha
KaueCTBEHHOM YpPOBHE)
Hocutenu  snekTpudeckux  3apsiioB.  DJIEMEHTAPHbBIN

7.4 anekTpuueckuil 3apsa. Crtpoenue aroma. IIpoBonHuku u
JUAJIEKTPUKU

7.5 3aKOH COXpaHEHUsl AIEKTPUUECKOro 3apsaa

7.6 DIEeKTpUYECKH TOK. Y CI0BUS CYIIECTBOBAHUS
AIIEKTPUYECKOTO TOKA. VICTOUHMKYU MOCTOSIHHOTO TOKa

77 JlecTBUSI 3IEKTPUYECKOr0 TOKa (TEIJIOBOE, XUMHYECKOE,

' MarHiTHOE). DIEKTPUYECKUN TOK B )KUJIKOCTSIX U ra3ax

78 Onektpuueckass uenb. Cuina  Toka.  DIEKTPUUYECKOE
HaIpsDKEHUE

79 ConpoTuBi€HUE TNPOBOJHUKA. YJEIBHOE COINPOTUBIECHUE
BeILIECTBA

7.10 3akoH OMa 1J1s1 yyacTKa Lenu

711 [TocnenoBarensHOE u napajuieJIbHOe COEIMHEHUE
MIPOBOIHUKOB

712 PaGoTta 1 MOIIIHOCTD JAEKTPUUECKOTO TOKa. 3aKoH J[>Koyst —
Jlenna

713 DnexTpuyeckue Lenu M TOTPeOUTeNnH 3JIEKTPUUECKOM
sHepruu B ObITY. KopoTkoe 3amMblkaHue

714 [TocTostHHBIE MarHuThl. B3aumonelcTBHE MOCTOSIHHBIX
MarHuTOB

715 MaruautHoe nose. MarHuTHoe 1nosie 3eMJIM U €ro 3HaueHue
IUTSL S)KU3HU Ha 3eMile

716 OnbiT Opcrena. MarHuTHOE TOJIE ANEKTPUYECKOTO TOKa.
[IpuMeHeHne PJIEKTPOMArHUTOB B TEXHUKE
JlelicTBU€ MarHUTHOTO TIOJISI HAa TPOBOJHUK C TOKOM.

717 QHCKTpOIlBI/IFaTeJILu MOCTOSIHHOTO ~ TOKa. HfHOHBSOBaHHe
AJIEKTPOJIBUTATENIE B TEXHWYECKUX YCTPOMCTBaX W Ha
TpaHCIoOpTe

718 OnbiTel Dapajned. SBieHUE JIEKTPOMArHUTHOW HHAYKIIHH.
IIpaBuio Jlenua
Onexrporeneparop. CrnocoObl MOMYyYEHHS DIEKTPUUYECKOM

7.19 SHEPTHH. DNeKTPOCTaHIINH Ha BO300OHOBIISIEMBIX

HCTOYHHUKAX SHCPIruu




[IpakTuyeckue pabOTHI:

OnbITEl MO HAOMIOAEHUIO SJIEKTPU3AIMU TET WHAYKIMEH U
IIPYA CONPUKOCHOBEHHH.

UccnenoBanue  OeWCTBUA ~ AJIEKTPUYECKOrO  MMOJA  HaA
MPOBOJHUKHU U JUAJICKTPHUKH.

COopka u mpoBepka pabOTBI AJICKTPUUYCCKON  IIEIH
MMOCTOSIHHOT'O TOKa.

H3MepeHue u peryanpoBaHie CUIIbI TOKA.

N3MepeHue u peryampoBaHue HAPSKEHHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WIYIIETO 4Yepes
pe3UCTOp, OT CONMPOTUBIIEHUS PE3UCTOPA M HAIPSIKECHUS Ha
pe3ucrope.

OnbIThL, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh AJIEKTPUUYECKOTO
CONPOTUBJICHUS] TPOBOJIHUKA OT €ro JJIMHBI, TUIOIIAIU
MOIMEPEYHOI0 CEUCHUS U MaTepHaIa.

IIpoBepka  mpaBWia  CIOXKEHUS ~ HAOPSOKEHUM — MpH
MOCJIEA0BATEIbHOM  COEAUHEHHH  JBYX  PE3UCTOPOB.
[IpoBepka mpaBuiia Uisi CUJIbl TOKa MNpPHU MapajlIeIbHOM
COCJIMHEHUH pE3UCTOPOB. Ornpenenenue paboTHI
JJEKTPUYECKOTO  TOKAa, HIYIIEr0  4Yepe3  PEe3UCTop.
Omnpenenenue MOIIIHOCTH 3JIEKTPUYECKOTO TOKa,
BBIJIETIIEMOM Ha pesucTope. MccnemoBaHue 3aBUCHMOCTU
CUJIbI TOKA, UAYIIETO YEpe3 JAaMIIOYKY, OT HaIpsIKEHHUS Ha
Heil. Omnpenenenue KIIJ nHarpeBarens. HMccienoBanue
MarHuTHOTO  B3aWMOJICHCTBHUS IIOCTOSHHBIX MAarHUTOB.
N3yueHrne MarHUTHOTO MOJISI TIOCTOSIHHBIX MarHUTOB IIPU UX
oO0benuHeHnn U pasneneHuu. MccnemoBanwe neUcTBUS
3JEKTPUYECKOTO TOKAa HA MArHUTHYHO CTpesKy. OIbIThI,
JIEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS
KaTyLIKX C TOKOM M MarHuTa OT CHJIbl TOKAa W HallpaBJICHUs
TOKa B Karymke. M3ydeHue NelCcTBUS MAarHUTHOTO IOJIS HA
MPOBOAHUK ¢ TOKOM. KoHcTpyrpoBaHue u u3yueHue paboThl
anektpoasurarens. M3amepenue KIII anexrpoaBurarenbHON
yCcTaHOBKHU.  OmNbITBI O  HCCIEJOBAaHUIO  SIBJICHUS
AJIEKTPOMArHUTHOM HWHIYKIMU: HCCJIEI0OBAaHUE H3MEHEHU
3HAYEHUs U HAIIPaBJICHUSI MHAYKIIMOHHOTO TOKa

7.20

dusnyecKue ABICHNS B IPUPOJE: DIEKTPUUECKUE SABIICHUS B
aTMocepe, 3IeKTPUIECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3eMiH, Jpeid momocoB, poib MarHUTHOTO MO IS
YKU3HU Ha 3emiie, MOJIIPHOE CUSTHUE

7.21

TexHuyeckue  ycTpOHCTBA:  AJIEKTPOCKOIN,  aMIIEpMETP,
BOJITMETP, pEOCTaT, CUETYMK IJIEKTPUUYECKOM BSHEepruu,
IJEKTPOOCBETUTEIIbHBIE pudopHI, HarpeBaTeIbHbIE
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPEIOXPAHUTENN,  JJIEKTPOMArHuT,  3JEKTPOJABUTATEIb
MIOCTOSIHHOTO TOKa, TeHEepaTop MOCTOSIHHOTO TOKa

7.22

9 KVIACC

Kon Kog hnemenTa IIpoBepsieMble dIIEMEHTHI COAEPKAHUS
paznena A poBep Acp
MEXAHUYECKUE ABJIEHU S

8 8.1 Mexanuueckoe aBuwxkeHue. MarepuanbHas Touka. Cucrema
' oTCcuéTa




8.2

OTHOCUTENBHOCTh MEXAHUYECKOTO JABUMXCHUA

8.3 PaBHOMEpHOE MPSIMOIMHEHHOE IBUKCHHE

8.4 HepaBHomepHoe mnpsmonuHeriHoe  aBuwxkeHue. CpenHss u
MT'HOBEHHAsl CKOPOCTh TeJla P HEPABHOMEPHOM JIBHXKEHUU

8.5 Yckopenue. PaBHOYCKOpEeHHOE NTPSMOJIMHEMHOE IBUKEHUE

8.6 CBoboanoe naaenue. OneiTel ["anunes

8.7 PaBHOMEpHOE ABMKEHUE IO OKPYKHOCTH. [lepuon u
gactota oOpamenus. JluHeitHass wu  yriuoBas — CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE

8.8 ITepserit 3akon HproToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tpertwnii 3akon HeroToHa

8.11 [TpuHIIUTT CynEePIO3UITUN CHIT

8.12 Cwuia ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHHs: CWJIa TPEHHUS CKOJBKEHHS, CHJa TPEHHUS IOKOS,
JIpyTHe BUJIbI TPEHUS

8.14 Cuna TSXKECTH U 3aKOH BCEMHPHOTO TATOTEHUA. Y CKOpPEHUE
CBOOOJHOIO NaJACHUS

8.15 JBuxenne 1utaner Bokpyr Connuoa. IlepBas kocMuueckas
cKopocTh. HeBecoMoCTh U meperpy3ku

8.16 PaBHOBecHe MaTepuanbHON TOUYKU. AOCOTIOTHO TBEPIOE TEIO

817 PaBHOBecue TBEPIOro Tena € 3aKPEIUIEHHON OChIO BpAICHUS.
MowmeHT cuinsl. LienTp TsxecTu

8.18 Nmiyse Tema. U3menenne umiynbca. IMIyibe cuibl

8.19 3aKOH COXpaHEHMsI UMITyJIbCa

8.20 PeakTuBHOE ABUXKEHUE

8.21 Mexanunueckasi paboTa ¥ MOIIHOCTb

8.2 Pabota cun TsKecTH, ynpyroctd, TpeHus. CBsi3b SHEPIUU H
paboThI

823 [ToreHnuanbHass 3HEprust Tena, MOAHATOTO HAJ MOBEPXHOCTHIO
3emiu

8.24 [ToTeHunanbHast SHEPTUs CXKATON MPY>KUHbI

8.25 Kunernueckas sneprust. Teopema 0 KHHETUYECKOW SHEPTUU

8.26 3aKOH COXpaHEHUsI MEXaHHUECKOW YHEPTUU
[TpakTrueckue pabOThI:
OmnpeneneHnue cpenHell CKOPOCTH CKOJBXEHUs Opycka WiIH
NBWDKCHUS IIapuka TI0 HAKIOHHOW IuIocKkocTh. OmpeneneHue
YCKOPEHHUs Tella MPH PaBHOYCKOPEHHOM JIBYKEHUU 10 HAKJIOHHOM
TUTOCKOCTH.
HccnenoBanue  3aBUCUMOCTH  MYTH  OT  BpEeMEHHM  IpHU

8.27 PaBHOYCKOPEHHOM JIBIDKCHHH 0€3 HauaJbHON CKOPOCTH.

[TpoBepka rumoTe3sl: €ciau MPHU PaBHOYCKOPEHHOM JBHKEHHUH 0€3
Ha4YaJIbHOW CKOPOCTH ITyTH OTHOCSITCS KaK PsiJi HEUETHBIX YHCET, TO
COOTBETCTBYIOIINE MPOMEKYTKHA BPEMEHU OJNHAKOBBI.

UccnenoBanue 3aBHCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHSI OT CHJIBI
HOpManbHOro mJaBieHus. OnpeneneHue KodpUIMEHTa TPEHUS
ckonpxkeHus. Omnpenenenne KECTKOCTH MpYx UHBL OmpeneneHue




8.28

8.29

paboThl CHJIBI TPEHHS INPU PABHOMEPHOM JIBH)KEHUH Tella II0
TOPU3OHTAILHON TOBEepXHOCTU. OrmnpeneneHue padOThl  CHIIBI
YIPYTOCTH IIPU MOABEME I'Py3a € UCIOJIB30BAHUEM HEIOABUKHOIO
U IIOABMKHOTO OJIOKOB

duzuyeckue SBICHUS B MPUPOJIE: MPUIMBBI U OTIUBBL, JBUKCHHE
miaHeT COJIHEUHOM CHCTEMbl, PEaKTUBHOE JBUKEHUE >KUBBIX
OpraHU3MOB

TexHuueckue yCTpOHCTBA: CHUAOMETP, JATYMKH IOJOKCHMS,
paccTOsHUS U YCKOPEHMUSI, PAKEThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

Konebatenproe  nBrwkenue.  OCHOBHBIE — XapaKTEPUCTUKH
Kose0aHui: Iepro/I, 4acTOTa, aMIUTHTYAA

9.2
9.3

9.4

MareMaTtnyeckuii ¥ IPYXKMHHBIM MasTHUKH. lIpeBpaimeHue
SHEPIUU MpH KOJeOaTeIbHOM JIBHKEHUU

3aryxatomue Kojaedanus. BeinyxneHHble konebanus. Pezonanc
Mexanuueckue  BoJiHBI.  CBOICTBA  MEXaHMYECKMX  BOJIH.
IIpononbHeIE U NTONEPEYHbIE BOJIHBL. JJIMHA BOJIHBI U CKOPOCTH €€

pactpocTpaHeHus. MexaHW4YeCcKHe BOJHBI B TBEPIAOM TeIE,
CEeCMUYECKUE BOJIHBI

9.5

3ByK. ['(poMKOCTb U BbICOTa 3ByKa. OTpakeHUE 3ByKa

9.6

WH¢pa3Byk U yIabTpa3ByK

9.7

[TpakTuyeckue paboOTHI:

Onpenenenne 4acTOThl U MEpHOAa KOJIeOaHHM MaTeMaTH4ecKOro
MasiTHUKA.

Ompenenenre 4YacToThl W TepuoAa KojeOaHUN MPYKUHHOTO
MasiTHUKa

HccnenoBanue 3aBUCUMOCTH INEpuoJia KojeOaHU MOJBEIIEHHOIO
K HWUTH TIpy3a OT JJIMHBI HUTH. VccnepoBaHue 3aBHCHUMOCTH
nepuojia KoyiebaHui NpPYKUHHOTO MasiTHUKa OT Macchl Tpy3a.
[IpoBepka  He3aBUCUMOCTH  Iepuojaa  KoyebaHuil  rpysa,
MOJIBEIIEHHOTO K HUTH, OT MAcChl Ipy3a M XKECTKOCTH MPYKHUHBI.
N3mepenne yckopeHus CBOOOIHOTO TMaIeHUS

9.8

9.9

du3nueckue SABJICHUA B npupoac: BOCIIPUATHC 3BYKOB
JKUBOTHBIMH, 3EMJICTPACCHUC, celicMHu4YecKue BOJIHBI, IYHaMH, 5X0

TexHu4YecKkue yCTpOMCTBA: XOJIOT, UCIIOJIB30BAHNE YIBTPAa3ByKa B
OBITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

aﬂeKTpOMaI‘HI/ITHOC IT0JIC. 9HeKTp0MaFHI/ITHHC BonHbl. CBoiicTBa
SJICKTPOMAIrdMTHBIX BOJIH

10.2

[IIxana 31eKTPOMarHUTHBIX BOJIH

10.3

10.4

10.5

10.6

DneKkTpoMariuTHas npupoga csera. CkopocTh cBeTa. BosiHOBBIE
CBOICTBA CBeTa

[TpakTudeckue paboThI:

N3yuenne CBOWCTB JJIEKTPOMArHUTHBIX BOJH C TIOMOIIBIO
MOOMIIBHOTO TeneoHa

dusnueckre SBJICHHUS B TMPUPOJE: OHOJOTUYECKOE JEUCTBUE
BUJUMOTO, YIBTPa(pHOIETOBOTO U PEHTI€HOBCKOTO U3TyUYEHHM
TexHU4ecKue YCTPOMCTBA: MCHOJIb30BAHUE AIIEKTPOMArHUTHBIX
BOJIH /I COTOBOI CBS3H




CBETOBbGIE ABJIEHUA

11.1 JlyueBas moneinb cBera. IcTOUHMKH cBeTa
11.2 IIpssMonMHENHOE pacIIpOCTpaHEHUE CBETA
11.3 OTtpaxenue ceta. [nockoe 3epkano. 3aKOH OTpaKEHUs CBETA
114 [Ipenomnenne cBera. 3akoH npenomieHus cBeta. [lonHoe
BHYTpPEHHEE OTPaKEHUE CBETA
11.5 Jlunza. Xop srydeit B iuH3e
11.6 OnTuueckas cucrema goroanmnapara, MUKPOCKOIa U TEJIEeCKoIa
11.7 I'ma3 kak onruueckas cucteMa. biIM30pyKOCTh U JabHO30PKOCTh
118 Paznoxenune 6enoro cera B criektp. OnbiTel HetoTona. Croxkenue
CHEKTpaJIbHBIX I[BETOB. /lucnepcus ceeta
[TpakTiueckue paboOThI:
11 HccnenoBanue 3aBUCUMOCTH yIila OTPaKEHUs CBETOBOIO JIyya OT
yriia maJieHusl.
N3yuenne xapakTepucTUK H300pak€HUs NpeIMeTa B IUIOCKOM
3epKaje.
HccnenoBanue 3aBUCUMOCTU yTjla MPEIOMIICHHUSI CBETOBOIO JIyda
11.9 OT yTJia MaJIeHUs] Ha TPAHUILIEC «BO3AYyX — CTEKIION.
[Torydenue n300pakeHUl ¢ TTOMOIIBIO COOMPAIOIICH JTNH3HI.
Onpenenenne (GOKYCHOTO pACCTOSHUS M ONTUYECKOM CHIIBI
coOMparoIel TUH3HI.
OMBITHI MO PA3JI0KEHHUIO OEJIOTr0 CBETa B CIIEKTP.
OnbITEl O BOCHPUSTHIO LIBETA MPEIAMETOB MPU MX HAOIIOJCHUU
yepes [BETOBbIE (DUIIBTPHI
@dusznyeckue sBiaeHuss B mnpupoxae: 3arMmenus Connua u JlyHsl,
11.10 [[BeTa TEJ, ONTHUYECKHE sBJIICHU B atmochepe (mBer HeOa,
pedpakius, pagyra, MUPax)
1111 TexHuyeckue yCTpOMCTBA: OYKH, TMEpHCKoM, QoToanmnapar,
ONTHYECKHE CBETOBOIBI
KBAHTOBBGIE ABJIEHUA
121 OmneiTel Pezepdopaa u mnanetapHas Mozensb atomMa. Mojienb atoma
bopa
12.2 Ucnyckanne u normonieHrue ceera aroMoM. KBaHThl. JInHeiuarsie
CIIEKTPbI
12.3 PagnoakTuBHOCTH. Anb(da, OeTa- u raMma-u3nydeHus
124 Crpoenue aTtomHoro siapa. HykimoHHas Mojelb aTOMHOTO siapa.
N3oTomnsl
125 PannoaktuBHble mnpeBpamienus. llepron mosypacmana aTOMHBIX
12 AACp
126 SnepHble peakuun. 3aKOHBI COXPAaHEHUsS 3apsiJJ0OBOTO U MacCOBOTO
quCell
12.7 DHeprusi CBsI3u aTOMHBIX sifiep. CBsA3b MAcChl U SHEPTUU
128 PeflKuHH cuHTe3a u neneHus saep. Mcrounuku sueprun CosHIA U
3BE3]
12.9 SAnepHas sHepreTuka. [[efcTBHE paguOAaKTHUBHBIX H3IyYCHHU Ha
JKUBbIE OPTraHU3MBI
[TpakTdeckue pabOTHI:
12.10 Habmtoienue CriomHbIX U JINHEHYaThIX CIEKTPOB U3JIyYECHHUS.

HccnenoBanue TPCKOB: HU3MCPCHUC OHCPIrvUM 4YaCTHUIbI II0




TOPMO3HOMY IyTH (110 poTOrpadusm).
N3mepeHne pagnoakTHBHOTO (hOoHA

®u3nYecKue SBICHUS B MPUPOJE: €CTECTBEHHBIN paguOaKTHUBHBIN
(1)OH, KOCMHUYCCKHEC JTY4YH, PaAUOAKTUBHOC H3JTYYCHUC MPHUPOAHBIX

12.11 . .
MUHEPAJIOB, JCHCTBUE PaJMOaKTUBHBIX H3IYyYEHUH Ha OpPraHHU3M
4eJI0BEKa

12.12 TexHudeckue  yCTPOMCTBA:  CHEKTPOCKON,  HMHJIMBUIYaJIbHBINA

JO3UMETP, KaMEpa Bunscona




ITPOBEPAEMBIE HA OI'S 110 ®U3UKE TPEBOBAHUSI K PE3YJIbTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM MPOT'PAMMBI OCHOBHOI'O OBIIET'O

OBPA3OBAHUA

Kon
NpoBepPSIEeMoOro
TpeOOBaHUS

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM 02a30BOr0 YPOBHS
0CBOEHMSI OCHOBHOI 00pa30oBaTe/IbHOI MPOrpaMMbl 0CHOBHOI'O 00111er0
o0pa3zoBanusi Ha ocHoBe PI'OC

[Tonumanue ponau (GU3MKK B HAy4YHOW KapTHHE MHpPA; CPOPMHUPOBAHHOCTH 0A30BBIX
IPEACTaBICHUN O 3aKOHOMEPHOH CBS3M M MO3HABAEMOCTH SIBICHUH HPUPOJIBI, O POJIU
sKcHepuMeHTa B (usmke, 0 cucremMooOpasyromei poiau (GHU3UKM B Pa3BUTUU
€CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHI, 00 3BOMIONUH (HU3HYECKUX 3HAHUN U MX
pOJM B LIEIOCTHOM €CTECTBEHHOHAYyYHOW KAapTHHE MHpA, O BKJIAJAE POCCHUCKHUX H
3apyOeXHBIX YUYCHBIX-(QM3MKOB B pPAa3BUTHE HAayKd, OOBSICHEHHE IPOIECCOB
OKPY’KaIOIIero MUPA, pa3BUTHE TEXHUKU U TEXHOJIOTUI

3HaHWs O BHJAaX MaTepud (BEIIECTBO W TOJE), O JBIKEHHHM Kak crocobe
CYILLIECTBOBAHMSI MaTepUu, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU CTPOCHHUS BEIIECTBA, O
(GU3MUECKON  CYNIHOCTHM  SIBICHWUH  TPHUPOAbI  (MEXaHWYECKHX,  TEIUIOBBIX,
JNIEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHHE DPa3IUyaTh SIBJICHHS MO OMHCAHUIO HX
XapaKTePHBIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (pu3nuveckoe
SBJICHUE; YMEHHUE paclo3HaBaTh MPOSIBICHHE H3YYECHHBIX (U3UYECKUX SIBICHUI B
OKPY’KaIOIIIeM MHUPE, BBIICIISSI MX CYIIECTBEHHBIE CBOMCTBA (IPU3HAKH)

BJ'Ia,I[CHI/IC OCHOBAaMH ITOHSTHHHOTO arrapara 1 CHUMBOJIMYCCKOI'O s3bIKa (1)I/I3I/IKI/I u
HCIIOJIb30BAHUEC UX IJIS PCIICHUA y‘-IC6HI>IX 3ala4; YMCHHUC XapaKTCPHU30BaATh CBOMCTBA
TCI, (1)I/ISI/I‘IGCKI/IG ABJICHUA W TPOLECChI, HUCIIOJIb3YAd Q)YHﬂaMeHTaJ'ILHLIC u
OMITMPUYCCKHEC 3aKOHBI

VYMeHue OIHCHIBAaTh HN3YUCHHBIC CBOMCTBA TEI U (bHBI/I‘IGCKI/Ie SABJICHUA, HUCIHOJb3YA
(bHSPI“ICCKI/Ie BCIINYHHBI

Bnanenue ocHOBaMHM METOJIOB HAYYHOTO IMO3HAHUSI C YYETOM COOJIOICHUS TMPABHII
0e30MmacHOTo TpyAa: HaOoIeHUEe PU3NICCKUX SBICHUI:

YMEHHE CaMOCTOSITEIbHO COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY W3 JaHHOTO
Habopa 00OpyIOBaHUS 1O MHCTPYKIIMM, OMHCHIBATH XOJ ONBITA W 3alMCHIBATH €ro
pe3ynbTaThl, (GOPMYIHPOBATH BHIBOJIBI;

IMPOBCACHUC TIIPSAMBIX W KOCBCHHBIX I/ISMepeHI/Iﬁ (1)I/ISI/I‘I€CKI/IX BCJIMYHH: YMCHHC
TUTAHUPOBATh U3MEPEHHsI, CAMOCTOATEIHLHO COOMPATh IKCIIEPUMEHTAILHYIO YCTAaHOBKY
0 HWHCTPYKOWH, BBIYUCIIATH 3HAUCHUC BCIWYHWHBI W AHAJIU3UPOBATH IIOJYUCHHBIC
PE3YNBTATHI ¢ YUETOM 3a/IaHHOM MOTPEIIHOCTH PE3YIbTaTOB H3MEPEHUI;

MMPOBCACHUC HECIOXHBIX OKCICPUMCHTAJIbHBIX HCCHCHOB&HHﬁ; CaMOCTOSATECIIBHO
coOuparh OSKCIEPUMEHTAIBHYI0 YCTaHOBKY M TIPOBOJUTH HCCIEJOBAaHHE 10
HUHCTPYKIHHU, MPECACTABIATE IMOJTYYCHHBIC 3aBUCUMOCTHU (1)I/ISI/I‘I€CKI/IX BCJIIMYHUH B BHUIC
Tabnuil ¥ TpaduKoOB, YYUTHIBATH MOTPEUTHOCTH, JENaTh BBIBOJBI IO pe3ylbTaTam
WCCIIEIOBaHHS

[lonnmanue XapakTEpHBIX CBOMCTB (DUM3MUECKHUX Mojeneil (MarepuanbHas TOYKa,
abCOMIOTHO TBEPAOE TENO, MOJAETH CTPOCHHUS Ta30B, JKUAKOCTEH W TBEPIBIX Tel,
IUIaHeTapHask MoJielb aToMa, HYKJIOHHAas MOJENb aTOMHOIO sipa) M YMEHHe
MPUMEHSATH UX JUI OOBSICHEHUSI (PU3UUECKUX MTPOLIECCOB

YMeHne oOBSCHATh (U3MUECKUE TPOIECChl W CBOWCTBA TN, B TOM YHCJIE W B
KOHTEKCTE CHUTYyallMii MpPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, B YaCTHOCTH,
BBISIBIIATh TPUYMHHO-CJICJICTBEHHBIE CBS3M U CTPOUTH OOBSICHEHHE C OIMOpOW Ha
M3Y4YCHHBIE CBOWCTBA (PM3UUYECKUX SBIICHUH, (PU3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U
MOJIENIN

YMmenue pemats pacd€rHble 3a1a4un (Ha 0aze 2 — 3 ypaBHEHMI), UCTIONb3Ys 3aKOHBI U
(dopMmyIIbl, cBS3bIBAIONINE (DU3NYECKHE BEIUYMHBI, B YACTHOCTH, 3allMChIBATh KPATKOE
YCIIOBUE 3aJlauM, BBISBIISATH HEAOCTAIOUIME JaHHBbIE, BHIOMpPATh 3aKOHBI U (OPMYIIbI,




HEoOXOAUMBIE sl €€ pelleHHs], WCIOJIb30BaTh CIPABOYHBIC JaHHBIC, MPOBOAMTH
pacuéTel W OLCHUBATh PEATUCTUYHOCTH IIOJIYYEHHOTO 3HaueHus (QuU3ndecKou
BEJIMYMHBI; YMEHHUE OIpPENENIATh Pa3MEpHOCTh (PU3NYECKON BEIWYHMHBI, MOJYy4YEHHON
IIPU PELICHUH 3a/1a41

YMeHue XxapakTepu30BaTh MPUHIMIIBI AEHCTBHUSA TEXHUYECKUX YCTPONCTB, B TOM YHUCIIE
OBITOBBIX HpI/I60pOB, U TMPOMBIINIJICHHBIX TCXHOJOIMYCCKHUX IIPOLCCCOB II0O HX
OIMCAHUIO, WCIIONB3Ysl 3HAHUS O CBOMCTBaX ()M3MYECKUX SIBICHUH W HEOOXOANMBIC
¢du3nvecKre 3aKOHOMEPHOCTH

10

11

YMeHue UCIonIbp30BaTh 3HAHUS O (DU3MYECKHUX SBICHHUSIX B IMOBCEAHCBHOW KU3HU IS
obOecrieueHnss 0€30MacHOCTH TMpU  OOpameHuH ¢ OBITOBBIMH TIpHOOpamMu U
TEXHHMYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3J0POBbsi U  COONIOJACHHUS HOPM
IKOJIOTUYECKOTO TIOBEJCHUS B OKpYJXKAroIIeH cpele; MOHUMaHWe HE0OXOJAUMOCTH
MPUMEHEHHUS  JOCTHKCHUH  (QU3UKM ©W  TEXHOJNOTWA Il PaIlOHAJIBHOTO
MIPUPOJIOTIOIE30BAHHS

OnbIT ToOMCKa, NpeoOpa3oBaHUS W TpencTaBieHUs HHPOpMaIuu (U3NIECKOTO
COZIepKaHMsl C KCIIOJIb30BaHHEM HH(OPMAIIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHIA;
YMEHHE OLIEHUBATh JIOCTOBEPHOCTH MOTYYSHHON HH(OpMAINK Ha OCHOBE MMEIOIIUXCS
3HAQHUW M JIOTIOJHHUTENIFHBIX MCTOYHUKOB, YMEHHE HCIOJb30BaTh IPH BBIOJIHEHHH
Y4eOHBIX 3a/laHUil HAYYHO-TIOMYJLIPHYIO JINTepaTypy (u3mueckoro copaepkaHus,
CIIpaBOYHBIC MaTepHalibl, pecypchl ceTu VHTepHeT; BiaaeHue 0a30BBIMH HAaBBIKAMHU
npeoOpa3oBanusi MH(POpPMAIMK W3 OJHOW 3HAKOBOM CHCTEMBI B JIPyIyIO; YMEHHE
CO3/1aBaTh COOCTBEHHBIC MMMCHMEHHBIC U YCTHBIE COOOLICHUS HA OCHOBE MH(OpMAINU
13 HECKOJIbKUX UCTOYHHUKOB




INNEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMbBIX HA OI'D I10 ®PU3UKE

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

MEXAHWYECKUE SABJIEHUA

11

Mexanuueckoe aBuxeHue. Marepuanbnas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTD JBUYKEHUS

1.2

PaBHOMepHOEe M HepaBHOMepHOe naBHwkeHue. CpenHsis ckopocTb. Dopmyina Juisi BBIYUCICHUS
cpenHeit ckopoctu: V = S/t

1.3

PaBHOMeEpHOE NpsIMOJIMHENHOE JABUKEHUE. 3aBUCUMOCTh KOOPAMHATHI T€la OT BPEMEHU B CIIydae
PAaBHOMEPHOTO MPSAMOJIUHENHOTO JBHKEHUSA:

xX(1)=x,+ut

['paduku 3aBUCUMOCTH OT BPEMEHH MJIsi MPOEKIMH CKOPOCTH, MPOCKIUH NEepeMelIeHUs], MyTH,
KOOPJIMHATHI IPU PABHOMEPHOM MPSIMOJIMHEHHOM JABUKEHUU

14

1.5

1.6

1.7

3aBUCHUMOCTb KOOPJIMHATBHI Tejla OT BPEMEHU B CIydyae PaBHOYCKOPEHHOI'O MPSIMOJIMHEWHOIO
JIBHKEHHUS:

S =v, #1+a,*

] iy

@opMysbl I NPOCKUUH IEPEMELIEHUs, MPOCKIHH CKOPOCTH U IPOCKLUHH YCKOpPEHHUs IpU
PaBHOYCKOPEHHOM INPSIMOJIMHEHHOM JIBUKEHUM:

+2
s (D) =vp, -r+ax-3.

U_\'('f) =Up, T, 1,

a.(f)=canst,

2 2_,
Usy Uix 20,8,

I'paduku 3aBUCUMOCTH OT BPEMEHU JJISl MPOEKLUUU YCKOPEHHUS, MPOEKLIUU CKOPOCTU, MPOEKIUU
nepeMeneH s, KOOPINHATHI TPH PAaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUKEHUU
CBobGomnoe mazeHue. DOpMysbl, ONMHMCHIBAIOIIME CBOOOJHOE IMAJICHUE Tejla 10 BEePTUKAIU
(IBMKEHUE TeNa BHU3 WIM BBEPX OTHOCHTEIHHO MOBEPXHOCTH 3emin). ['paduku 3aBUCUMOCTH OT
BpeMeHI/I JJIs1 HpOGKHI/II/I YCKOI)GHI/ISI, HpOGKHI/II/I CKOpOCTI/I nu KOOp)II/IHaTI)I HpI/I CBO6OI[HOM IMaaCHUN
TeNa Mo BEepTUKAIU
CKopocTh paBHOMEPHOTO JBMKEHHS TeJla 0 OKPYXHOCTH. HampaBienue ckopocT.
®dopmyia st BBIYUCIICHHSI CKOPOCTH Yepe3 Painyc OKPYKHOCTH U TICPHUOJT OOpaIICHUS

b= 2R

T

HeHTpOCTpeMHTCHLHOC YCKOpPCHUC. HanpaBneHHe HOECHTPOCTPEMUTCIIBHOI'O YCKOPCHUS. CDOpMy.TIa
JJI1 BBIYMCIICHUA YCKOPCHUA:

CDOpMYJ'Ia, CBA3bIBAIOIIAA NMIEPUOA U HACTOTY 06paIJ_IeHI/I$[Z

vl
T

Macca. [InotHocts BemectBa. @opmyJia sl BBIYUCICHUS TITIOTHOCTH:
_m
V

1.8

Cwta — BekTopHas ¢puzudeckas BennunHa. CIoKeHne CHil




1.9

SIBnenue nnepuuu. llepssiii 3akoH HeroToHa

Bropoii 3akoH HeroToHa:

110 F=m-a
CoHarnpaBIeHHOCTh BEKTOPA YCKOPEHHUs TeJla M BEKTOpa CUIIbL, ICHCTBYIOLIEH Ha TEJIO
B3aumoneiictue ten. Tperuii 3akod HeroToHa:
111 F o —_F
217 T4 12
Tpenue mnokost W TpeHUE CKOIbkKeHUs. Dopmynia Jyuisi BBIUMCICHUS MOMAYJS CHUJIbl TPEHUS
CKOJIbYKEHUS:
1.12
Frp =u-N
Hedopmarus tena. Ynpyrue u Heynpyrue aedopmanuu. 3akoH ympyroi aedopmanuu (3akoH
I'yka):
113 1yea)
F=k-Al
Bcemupnoe Tsarorenue. 3akOH BCEMUPHOIO TATOTEHUS:
My - 14
F=G- -1 _2%
1.14 R
Cuna TspKecTu. Y cKOpeHHe CBOOOHOTO MaeHHs.
®opmyia 115 BBIYUMCIEHUS CUJIbI TSKECTH BOIM3M MOBEpXHOCTH 3emun: F = mg.
JIBrxenue nanet BOokpyr Connua. IlepBas kocMuueckast ckopocts. HeBecoMOCTh U nieperpy3ku
Hmnynbc Tena — BeKTOpHas pu3ndeckasi BeIMYMHa.
1.15 =m0
HMmnynsc cucremsl Tel. U3MeHeHne umnyJibca. IMIyinbe cuiibl
3aK0oH COXpaHEHUsI UMITYJIbCA JJIs 3aMKHYTON CUCTEMBI TEJI:
116 p=nyU +inly =const
PeakTuBHOE NBHKEHUE
Mexannyeckasi pabora. @opmyna sl BBIYUCIEHUS PaOOThI CHIIBI:
A=Fsoosu
1.17  Mexanunueckas MOIIHOCTB:
A
N==
I
Kunerndeckas u nmoteHumanbHas sHeprus. @opmyna i BBIYUCICHUS KUHETUUECKOU SHEPTHH:
H!Uz
E. =——
2
1.18 Teopema o kuHeTHUECKOM SHEprun. PopMyIIa I BEIYMCICHUS OTEHIUAILHOM YHEPTHHU TENa,
MOAHSTOrO
HaI 3eMIIEH:
E,=m gh
Mexanunueckast SHEPTHUs:
E=E;+E »
1.19 . o
3aKOH COXpaHEHUsI MEXaHUYECKOM 3Heprun. PopMyiia Jjisl 3aKOHA COXPAHEHUSI MEXaHUUECKOU
SHEPruu B OTCYTCTBHE cuJ TpeHus: E = const.
[IpeBparnieHue MEXaHMUYECKON YHEPTUU IPU HATMYUU CUJIbI TPEHHUSI.
1.20 TIIpocTbie MeXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.




Poruar. MomenT cuisl: M - Fl.
VYcioBue paBHOBECHS phluara:

M +M, +..=0
[ToaBuxHBIN 1 HeTOABWKHBIN O6510Kku. KITJI mpocThix MEXaHH3MOB,
n= Aumma
A‘S&TI:E"IBEE&H

JlaBneHue TBEPIOTO TENA.
@dopMyra 11 BBIYMCIICHMS NABJICHUS TBEPIOIO Tena:

p= F
5
121  [aBnenue raza. ATMocdepHoe JaBieHuUE.
['mapocraTudeckoe JaBlieHHE BHYTPH JKUIKOCTH.
dopmynia 175 BBIYUCICHUS JaBICHUS BHYTPU KUJKOCTH:
P=pgh+Dp,
1.22 3akown Ilackans. ['mapaBimueckuii mpece
3akon Apxumena. @opmyna [Uisl ONpEEICHUs BBITATKUBAIOIIEH CHIIbI, ACHCTBYIOLIEH Ha Telo,
NOTpyKEHHOE B )KUAKOCTH MITH Ta3:
1.23 —
Faps =P8V
Ycnoue riaBanus tena. [InaBanue cyi0B U BO3AyXOIJIaBaHUE
Mexannyeckue konebanus. AMIUIUTY/a, IEPUOJ] U yacToTa Konebanuii. Dopmyia, cBs3bIBarOIIas
4acTOTY U NEpUOJ KOJeOaHU:
1.24
v = 1
T
195 MaremaTuueckuii M TPYKUHHBIM MaaTHUKH. [IpeBparieHuwe sSHepruu npu KojebaTeabHOM
' JIBIKEHUH
1.26 3aryxatomme kKonebanus. BeinykaeHHsie Konebanus. Pesonanc
Mexanndeckue BOJHBEL [IpomonbHBIE W TIONEpEYHBIE BOJIHBL. J[TMHAa BOJHBI W CKOPOCTH
1.27 @ pacrpoCTpaHEHHS BOJIHBI:
h=v-T
198 3Byk. I'pomkocTs u BbICOTa 3ByKa. OTpaskeHHE 3BYKOBOW BOJHBI Ha TpaHMIIE NABYX Cpell.
' NHdpa3Byk 1 yIbTpa3ByK
Ipaxmuueckue pabomul
W3mepenue cpemHed ITUIOTHOCTH BEIIECTBA; ApPXMUMEIOBOM CHUIBL, JKECTKOCTH TIPY>KUHBI;
Kod(dUIMeHTa TPEHHS CKOIBKEHUS; PaOOThl CHIIBI TPEHHUS, CHUIIBI YIIPYTOCTH; CPEIHEN CKOPOCTH
JBYDKEHUST OpyCKa M0 HAKIIOHHOM TUIOCKOCTH; YCKOpPEHHsI OpycKa NpH JIBMKEHUH 110 HAKJIOHHOH
TUIOCKOCTH; YacTOTHl U Mepuoja KojeOaHWN MaTeMaTHUeCKOro MasTHUKA; YacTOThl U TMEepHoja
KOJICOAHUH TIPY)KUHHOTO MAasTHHKA, MOMEHTA CHIIbI, JICHCTBYIOIIETO Ha phrvyar; paboOThl CHIIBI
YOPYTOCTH MPH MOIBEME TPy3a ¢ IOMOIIBIO HETIOABIKHOTO OJIOKA; pPabOTHI CHIIBI YIIPYTOCTH MPHU
199 noIbEME TPYy3a C IIOMOIIBIO ITOIBHKHOTO OJI0KA.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00b&Ma MOTrpYyKEHHOM yacTh Tena M OT
IJIOTHOCTH KUJKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHJIBI OT MAcChl Te€la; CUJIbI TPEHUS
CKOJIbXKEHUSI OT CHJIbI HOPMAJIBHOI'O JaBJIEHHUS M OT pOJa IOBEPXHOCTH; CWJIBI YIPYIOCTH,
BO3HUKAIOIIEH B MpYyXKHUHE, OT CTENEHU JedopMaluu NpPYXKHUHBI; YCKOpeHUs Opycka OT yria
HAKJIOHA HampaBSIoONIEeH; nmeproaa (4acToThl) KOJeOAHUH HUTSHOTO MAasTHUKA OT JUIMHBI HUTH;
nepuoAa KosiebaHU MPYXKUHHOTO MasTHMKAa OT MacChl Ipy3a M KECTKOCTU TMPYKUHBI,
UCCIIE/IOBAaHME HE3aBUCHUMOCTH IMepuojia KoJeOaHUM HUTSHOIO MasTHHKA OT MAacchl Ipysa.
IIpoBepka ycioBusl paBHOBECHS pblyara




Qusuueckue sA61eHUs 8 npupode. MPUMEPHI ABUKEHUS C PA3JIMYHBIMU CKOPOCTSIMU B JKUBOU U
HEXUBOW NMPUPOJE, NeUCTBUE CUIIBI TPEHUSI B IPUPOJIE U TEXHUKE, IPUIIUBLI U OTIUBBI, IBUKEHUE

1.30 muaner CONTHEYHOH CHUCTEMBI, PEAKTUBHOE JBIIKCHHE JXUBBIX OPraHU3MOB, PbhIYard B TeEJE
YyellioBeKa, BIMSHHE aTMOC(epHOro MaBieHMs] Ha >KMBOW OpPraHW3M, IUIaBaHHUE PHIO, BOCHIPUSATHE
3BYKOB JKUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKIE BOJTHBI, IlyHAMH, 3XO
Texnuueckue ycmpouicmea: CUHIOMETDP, ITaTYUKU TIOJIOKEHUS, PACCTOSHUS € YCKOPEHHUS,
JTUHAMOMETp, MOJIIMITHUKHU, PAKEThl, phlyar, MOABM)KHBIA W HEMOIBUXHBINA OJOKH, HAKIOHHAS

1.31 1IOCKOCTh, MPOCTHIE MEXaHU3MBI B OBITY, COOOINAIONIUECS COCYABI, YCTPOMCTBO BOAOIPOBO/IA,
TUAPABIMYECKUI MPEcc, MAaHOMETP, OapoOMETp, BLICOTOMED, OPIIHEBON HACOC, apEOMETP, IXOJIOT,
MCIIOJIb30BaHUE YIBTPa3BYKa B OBITY U TEXHUKE

2 | TEIUIOBBIE SAABJIEHUSA

21 OcHOBHbBIEC TOJOXEHUS MOJICEKYJISIPHO-KMHETUYECKOH TEOpPHH CTpOEHHUs BellecTBa. Moaenu
TBEPIOTO, JKUJKOTO U Ta3000pa3HOro coCTossHUM BenecTBa. Kpucraimuueckue u aMmopdHbIe Tena

29 JBmxenue yactuil BemiectBa. CBs3b CKOPOCTU JBMXKEHHUS YACTHI] C TeMrepaTypoi. bpoyHoBckoe
nBUKeHHe, Tuddy3us

2.3 CwmauuBaHue M KaOWUISPHbIE SIBICHUS

2.4  TemioBoe pacliupeHue U CKaTHE

2.5 TemioBoe paBHOBECHE

2.6  Buyrtpennss sHeprus. PaboTa u Teronepenaya kak criocoObl U3MEHEHHs] BHYTPEHHEH SHEPTrUu

2.7  Bwuusl Terionepenadyn: TeIIONPOBOTHOCTh, KOHBEKITUS, U3TYUCHHE
HarpeBanue u oxnaxaeane Ten. KoamdecTBo TeIIoThl. Y AelIbHAs TEIUIOEMKOCTD:

“8  Oo=cm(ty)-1)
3aKOH COXpaHEeHHMsI SHEPTUU B TEIIOBBIX Mpolleccax. Y paBHEHHUE TEIIOBOro OaaHca:

29 0 +0 +..=0

210 Hcnapenne u xoHaeHcauus. [3MeHeHHMEe BHYTPEHHEH OHEpPIMM B IPOLECCE HCIAPEHUS U
KoHJeHcalmu. Kurenne skuakocTu. Y aenbHas Termiora napooopasosanus: L = Q/m

2.11 BnaXHOCTh BO3AyXa
[InaBnenne u Kpuctamnuzauusa. VI3MeHeHHe BHYTPEHHEW OHEpPruu TpH IUIABICHUH U
KPUCTAITU3AIUH. Y IeTbHAS TEIIOTA TUIABJICHUS:

212

_Q
& m

213 BHyTpeHHsIsI SHEpTHsI CTOpaHus TOIUTMBA. Y JeJbHast TEII0Ta CropaHust Toruea: ( = Q/m

2.14  ITpunummnsl padoTsl TerioBbix aeurareneil. KI1J[ TermoBoro apuratens
Ipaxmuueckue pabomul
W3mepenune ynenpbHOW TEIIOEMKOCTH METaUIMYECKOro IWJIMHIPA;, KOJWYECTBA TEIUIOTHI,
MOJyYeHHOTO BOJOW KOMHATHON TeMmeparypbl (PUKCHPOBAHHOW Macchl, B KOTOPYIO OMYIIEH

2.15 wHarpeThlii NUIUHJAP; KOJMYECTBA TEIUIOTHI, OTJAHHOTO HATPETHIM IHUJIUHAPOM, IOCIIE OIyCKaHUS
€ro B BOJy KOMHATHOW TeMIepaTypbl; OTHOCUTEILHON BIQXKHOCTH BO3/yXa; yAEIbHOW TEIUIOTHI
TUTaBJICHUS JibJa. VcciiemoBaHWe W3MEHEHHWs TeMITepaTypbl BOJBI TPU PA3UIHBIX YCIOBHUSX;
SIBIICHUS TETNIOOOMEHA MPU CMENIMBAHUU XOJIOJHON U TOpsiuei BOJIBI; MpoIiecca UCapeHus
Qu3zuueckue s61eHUs 8 NPUpode. TIOBEPXHOCTHOE HATSHKCHHUE U KAMIUISIPHBIC SIBICHUS B IPUPOJIE,

2.16 xpuctamisl B npupoje, uznydenue CoiHila, 3aMep3annue BoJ0EMOB, MOPCKUE OpU3bl; 00pa3oBaHUE
POCHI, TYMaHa, WHesl, CHera
Texuuueckue ycmpoticmea: KaIWUBIPBI, TPUMEPHI HCIOJIB30BAHUS KPHUCTAIUIOB, JKAIKOCTHBIN

2.17 TepMomeTp, HaT4YMK TEMIeEpaTyphl, TEPMOC, CHCTEMa OTOIJICHHS JOMOB, THTPOMETPHI,

NICUXPOMETp, NapoBasi TypOuHa, IBUraTellb BHYyTPEHHETO CrOpaHus

OJIEKTPOMATHUTHBIE ABJIEHUA




3.1

Onexkrpu3zanus Teil. J[Ba BUJa 3J€KTPUUECKUX 3apsiioB

3.2 | BzaumopeiicTBue 3apspKeHHBIX Tell. 3akoH Kynona
3.3 3akoH coxpaHeHUs IEKTPUIECKOro 3apsiaa
34 Onekrpudeckoe rmone. Hampsok€HHOCTh  dNeKTpudeckoro Tmoiis. [IpuHIMN — Ccynepro3uiuu
AJICKTPUYECKUX TT0JIeH (Ha KaYECTBEHHOM YPOBHE)
35 Hocwurenu snekrpudeckux 3apsaoB. J[efCTBUE 3IEKTPUIECKOTO MO Ha SJCKTPHUSCKUE 3aPsIbl.
[TpOBOJTHUKY U AUDIIEKTPUKH
36 [TocrosiHHBIN 51eKTpUYecKuil TOK. [leficTBus anekTpudeckoro Toka. Cuia toka. Hanpsokenue.
I=qg/t,U=A/q
37 DJIEKTPUUYECKOE COMPOTUBIICHUE. Y ACIIBHOE AIEKTPUUECKOE COITPOTUBIICHUE:
R =pl/S
38 3akon Oma s yyactka snekrpuueckoit menu: | = U/R
[TocnenoBarenbHOE COETUHEHHUE MPOBOHUKOB:
1, =1,. U=U,+U,; R=R +R,
3.9 [IlapamnensHoe coennHeHNE IPOBOJHUKOB PABHOTO CONPOTUBIICHUS:
U=U;I=1+L; R:%.
CMenaHHbIe COSTMHEHHMS IIPOBOTHUKOB
310 Pabota u momHOCTS A5ekTpuueckoro Toka. A = Ult, P = Ul
3akoH J[>xoyns — Jlenna:
3.11 0= Iz R-t
3.12  Omnpwit DpcTena. MarHuTHOE T0JIe IPSIMOTO TTPOBOIHHUKA ¢ TOKOM. JIMHIM MarHUTHOW WHIYKIIUA
3.13  MarauTHoe 10JI€ MOCTOSSHHOTO MaruuTa. B3auMoelicTBie IMTOCTOSHHBIX MATHUTOB
3.14  leiicTBME MarHUTHOTO IIOJISl HA TPOBOJIHUK C TOKOM
3.15  Ompiter Papazes. SBnenne snekTpoMarHuTHON nHAYKIUU. [Ipasuio Jlenma
Ipaxmuueckue pabomul
N3mepenne dIEKTPUYECKOTO COMPOTHBJICHUS PE3UCTOPA; MOIIHOCTH DJIEKTPUUYECKOTO TOKa;
paboThI ANEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B MPOBOJAHUKE (PE3UCTOPHI, JIAMIIOUYKA),
3.16 oT HampspKeHUs Ha KOHIAX MPOBOJHMKA; 3aBUCUMOCTH COMPOTUBIEHHS OT JUIMHBI MPOBOJHUKA,
TJIOIIAU €T0 TTOTIEPEUYHOTO CEYCHHS U YJIETbHOTO COMPOTUBIICHUS.
[IpoBepka mpaBuia A SJAEKTPUUECKOTO HAMPSHKEHUS TPU MOCIEI0BATEIbHOM COEIMHEHUU
MPOBOJHHUKOB; TIPAaBHWJA I CHJIBI DJCKTPHUECKOTO TOKAa TPH IMAPALICIBHOM COCIUHECHUU
MIPOBOJAHHUKOB (PE3UCTOPHI U JIAMITOYKA)
Qu3suueckue a61eHUA 8 Npupode: SNEKTPUUYECKUE ABIEHUS B aTMocdepe, INeKTPUUYECTBO JKUBBIX
3.17 opraHW3MOB, MarHUTHOE TOJIe 3eMJIH, Jpei( TOIFOCOB, POJIb MArHUTHOTO TOJIS JUIS XKU3HU Ha
3emiie, MOJISIPHOE CUSIHUE
Texnuueckue ycmpoucmea: DIEKTPOCKOI, aMIEPMETP, BOJBTMETP, PEOCTaT, CYETUUK
318 JNEKTPUUYECKON IHEPTUH, IICKTPOOCBETUTEIBHBIC MPUOOPHI, HAarpeBaTeIbHBIC 3JIECKTPOIPHOOPHI
(IpuMepBbI), SIEKTPUUECKUE MPEAOXPAHUTENHN, DIIEKTPOMATHUT, 3JIEKTPOJBUTATENh MOCTOSHHOTO
TOKa, TEHEPATOP MTOCTOSTHHOTO TOKA
3.19 DnexrpoMarHuTHbBIE BOJHBIL I1Ikaa 3J1eKTpOMarHUTHBIX BOJTH
3.20 JlygeBas Mmojenb cBeTa. [IpsMONTMHEHHOE pacipOCTpaHEHUE CBETA
3.21 3axoH oTpaxenwus cera. [lnockoe 3epkaiio
3.22  TlpemomiieHue cBeTa. 3aKOH MPEIOMIICHHS CBETa




3.23

Hucnepcus ceera

3.24  Jlunza. Xox iydeit B muH3e. PokycHOE paccrosiHue TuH3bL. OnTudeckas cuia tua3sl: D = 1/F

3.25 TI'nmas kak ontuyeckas cucreMa. OnTHYecKue nprudopsl
Ipakxmuueckue pabomul
W3MepeHune onTu4ecKoil CHITbl COOMpArOIIEH JTMH3BI, (POKYCHOTO PACCTOSIHHUSI COOMPAFOIIEH JTMH3BI
(M0 CBOWCTBY paBEHCTBAa pa3MEpOB IMpeaMeTa M M300paKeHHs, KOTJa MPEIMET PacIloJIOKEH B

3.26  nBoitHOM (hoKyce), ToKazaTess MPEIOMIICHUS CTEKIIA.
UccnenoBanue cBoWcTBa H300paXeHHS, IOJIYYEHHOTO C TIOMOILIBIO COOHMPAIOIICH JIHH3BI;
U3MEHEeHHs (POKYCHOTO PACCTOSHHS JBYX CIOXKCHHBIX JIMH3; 3aBHCUMOCTH yTIJa IMPEIOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJICHUS] Ha TPAHMIIC «BO3YX — CTEKIIO»

3.7 Qusuueckue sienenus 6 npupoode: 3arMmenusi ConHia u JIyHbl, 1[BETa TeJ, ONTUYCCKHUE SBICHUS B
atMocdepe (uBet Heba, pedpakius, pagayra, MUPaxK)

3.28  Texnuueckue ycmpoticmsa: 09KH, IEPUCKOII, (hOTOANTIAPAT, ONITUICCKUE CBETOBOIBI

4  KBAHTOBBGIE ABJIEHUA

4.1  PanmmoakTuBHOCTH. Anb(a-, OeTa-, raMMa-u3nyueHus. Peakiuu anbda-u 6era-pacnaga

4.2 | Omsrtel Pesepdopaa mo paccesHuto anbga-uactuul. [lnmanerapaas Moaens atoma

4.3  CocraB aTroMHOTO siapa. M30Tomb!

4.4  Tlepuon monypacnazia aTOMHBIX siTep

4.5 | SlnepHble peakiuu. 3aKOHBI COXPAHEHHS 3aPsIIOBOI0 M MACCOBOTO YUCEI
Qusuueckue s6leHUss 6 npupode. E€CTECTBCHHBIH paJMOAKTHBHBIH (OH, KOCMHYECKHE ITy4H,

4.6 | pagMOaKTUBHOE H3IIyuY€HHE MPUPOIHBIX MHHEPAJIOB, JCHCTBHE PAaJUOAKTUBHBIX HM3ITyUYeHHHA Ha
OpraHu3M 4YeJIOBeKa

4.7 Texnuueckue ycmpoticmeéa: CHEKTPOCKOI, WHAMBHIYaJbHBIN JO3MMETp, Kamepa BuibcoHa,

AJIepHas YHEPreTukKa




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NIPOLIECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPHUAJIBI JIUIS1 YYEHUKA

» Gusuka: 7-i kiacc: 6a30BbIN ypOBEHb: YUeOHHK; 3-¢ u3ganue, nepepadorannoe [leprimkun 1M1.M., Baros
A.N. Axunonepnoe obmectBo «M3narensctBo «IIpocsemenue», 2023r.

» dusuka: 8-i kiacc: 6a30BbIN ypOBEHb: YUEOHUK; 3-¢ u3aanue, nepepadorannoe [leprimkun .M.,
WBanoB A.M. Axumonepnoe obmiectBo «M3narensctBo «IIpocBemenuey, 2024r.

» dusuka: 9-i kiacc: 6a30BbIN ypOBEHb: YUEOHUK; 3-¢ u3aanue, nepepadorannoe [lepormkun .M.,
I'yraux E.M., IBanoB A.U. u ap. AxiponepHoe odmectBo «M3narensctBo «lIpocBerenuey, 2025r.
METOAUYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA
1.OTkpeITHI Oank OUTTN
2. ITocobwus s nmoaroroBku k OI'D no ¢usuke mox pen. Kamseesoit



