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IHOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢u3MKe Ha ypoBHE OCHOBHOI'O 0O0IIEro 00pa3oBaHMsl COCTaBJICHA HAa OCHOBE IOJIOKEHUI U TPeOOBAaHUH K pe3ysbTaTaM OCBOCHUs Ha 0a30BOM ypOBHE
OCHOBHOH 00pa3oBaTenbHOI porpamMmel, peactasieHHbx B PI'OC 00O, a takxke ¢ yuétoMm (enepansHoii paboueil mporpaMMel BociuTanust U KoHuenmmu npenoaaBaHus
yaeOHoro npenmera «Puznkay.

CopnepkaHre TPOTpaMMBI 0 (H3HKE HaNpaBiIeHO Ha (HOPMHUPOBAaHHE E€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYYAIONIMXCS W OpraHM3aldi0 M3y4YeHHsS (HU3UKH Ha
JIesITeIbHOCTHON OCHOBE. B mporpamme no ¢u3nke y4nTHIBarOTCS BOBMOXHOCTH yueOHOro npeamera B peanusanuu tpedoBanuit ®I'OC OO0 k ruraHUpyeMbIM JUYHOCTHBIM U
MeTanpeIMETHBIM pe3ysbTaTaM 00y4YeHHs], a TaK)Ke MEXKITPEAMETHBIE CBSI3H €CTECTBEHHOHAYYHBIX YUE€OHBIX IPEIMETOB HAa YPOBHE OCHOBHOT'O 00IIIEro 00Opa3oBaHusl.

[Iporpamma o ¢u3nKke ycTaHaBIMBaET pacnpeneiieHne yaieOHOTo MaTepHraia Mo rojaM o0ydeHus (1o KitaccaMm), peiaraeT MIPUMEPHYTO OCIeJ0BaTEeNbHOCTh H3YICHUS
TEM, OCHOBaHHYIO Ha JIOTUKE Pa3BUTHS IPEIMETHOTO COJIEpKaHMs U yu€Te BO3PACTHBIX 0COOEHHOCTEH 00yJalomuXcsl.

®uznka sBISETCS CUCTEMOOOPA3YIOMIMM JJIsl €CTECTBEHHOHAYYHBIX YYeOHBIX NPEIMETOB, IMOCKOJIbKY (U3MYECKHE 3aKOHBI JeKaT B OCHOBE IPOLECCOB M SIBICHUH,
M3yJaeMbIX XUMHUEH, Onosoruel, acTpoHoMueH 1 pu3myeckol reorpadueil, BHOCHT BKJIAJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHUpA, MIPEJOCTaBISIET HanOoJee SICHbIe 00pa3Iibl
MIPUMEHECHUS HAYYHOTO METOa MTO3HAHMUS, TO €CTh CII0c00a MOIyIeHHUs TOCTOBEPHBIX 3HAHUH O MHUpE.

OnHa U3 rIaBHBIX 337124 (U3MYECKOro 00pa3oBaHMs B CTPYKType 0OILero oOpa3oBaHHs COCTOMT B (DOPMHPOBAHUH €CTECTBEHHOHAYYHOI I'paMOTHOCTH M MHTEpeca K
HayKe y 00y4Jarommxcsl.

Wzydenne puznku Ha 6a30BOM YpOBHE MPEIIOIaracT OBIaACHUE CICTYIONMMHA KOMIIETEHTHOCTSIMH, XapaKTepU3YIOIINMHI €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:

®  HAay4YHO OOBSCHSATDH SIBJICHMUS
e  OIICHMBATh U OHUMATh OCOOEHHOCTH HAyYHOTO MCCIIEIOBAHUS;
®  HHTEPIPETHUPOBATH JaHHBIC M UCTIOIB30BaTh HAYJHBIC TOKA3aTSIBCTBA JJIS IIOTYIEHHS BBIBOIOB.

Lenu n3yyenus: pu3nMku Ha ypoBHE OCHOBHOTO 00Iero oOpa3oBaHMs onpeneneHbl B KoHuenuu npenonaBanusi yueOHoro npeamera «Pusnka» B 00pa3oBaTeNbHbIX
opranmzaiusx Poccuiickoit denepanyn, peaan3yronux OCHOBHbIE 00IIeo0pa3oBaTebHbIe IPOrpaMMBbl, YTBEPKAEHHOH pemenueM Kosernn MHUHUCTEPCTBA MPOCBEIICHHS
Poccutickoit @eneparuu (mpotokor ot 3 mexadpst 2019 r. Ne [TK4zH).

enau uzyyenus GpU3UKuU:

e  TpHOOpETEeHHE UHTEepeca U CTpeMIICHHUS 00yJaroImuXcsa K HAyYHOMY U3yUeHHIO IPUPOABI, Pa3BUTHE UX HHTEIUICKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e  pa3BUTHE MPEICTABICHUN 0 HAYIHOM METOE O3HAHUS H (POPMUPOBAHUE HCCIIEOBATEIIHCKOTO OTHOIIEHHS K OKPYKAIOIINM SBJICHUSM;

e  (QopMHpOBaHNE HAYYHOTO MUPOBO33PECHMUS KaK Pe3ylIbTaTa U3yUeHHsI OCHOB CTPOSHHS MAaTePHH U (PYHAAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e  (opmHpOBaHHUE NPEACTABICHHUIT O PO PU3KKY JUIs pa3BUTHUS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHIA;

®  pa3BUTHE MPEICTABJICHHUIA O BO3MOXKHBIX chepax Oyaymien nmpodhecCHoHaTbHOM ASITENbHOCTH, CBI3aHHOM ¢ (PU3UKOI, MOATOTOBKA K JaJIbHEHIIIEMy O0YUICHHUIO B 3TOM

HaTIpaBJICHUH.

JlocTrxeHHe 3THX Lieseil mporpaMMmel 1o (U3MKe Ha ypOBHE OCHOBHOT'O 00111ero 00pa3oBaHus 00ecreunBaeTcsl pelieHueM CIeIYIOINX 3a/1a4:

e  TpHOOpETEeHHE 3HAHUH O IUCKPETHOM CTPOCHUH BEIIECTBA, 0 MEXaHWYECKHX, TETIOBBIX, JIEKTPUYECKHX, MATHUTHBIX M KBAHTOBBIX SBJICHUSX;

® MPHOOPETeHHE YMECHHH OMUCHIBATH H OOBSICHATH (PH3MUECKUE SIBICHUS C HCIIOIH30BAHUEM ITOTyYCHHBIX 3HAHHI;

®  OCBOEHHE METOJIOB PEIICHHUS MPOCTEHIINX pacyETHBIX 3a/1a4 C UCITOJIb30BaHHEM (PU3NYECKUX MOJIEIICH, TBOPYECKUX U MPAKTHKOOPHEHTUPOBAHHBIX 33]1ay;

e pa3BUTHE YMEHHWH HAOOaTh NPHUPOJHBIC SBICHHUS W BBIOJNHATH OIBITHI, JJAOOpaTOpPHBIE PAaOOTHI M SKCIEPHMEHTAJIBHBIE HCCIEIOBAHMSA C HCIIOJIB30BAaHHEM

N3MEPHUTENBHBIX TIPHOOPOB;
e OcBOEHHE NPUEMOB padOTHI ¢ MH(OpManuer (HU3MIECKOro COJEpKaHus, BKIIOUasi MHPOPMAIMIO O COBPEMEHHBIX JAOCTH)KEHHSAX (DPU3UKH, aHAIU3 U KPUTHUECKOE
OIIEHUBaHME NH(POPMAIUH;
e 3HAKOMCTBO €O cepaMu MpOPEeCCHOHANBHOW NEATENFHOCTH, CBS3aHHBIMH C (H3UKOW, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHXEHHUSIX
(U3MYECKOM HAYKH.
Ha m3yuenne ¢pusuxu (6a30BBIH ypOBEHB) HA YPOBHE OCHOBHOTO 001IIer0 00pa3oBaHus 0TBOIUTCA 238 gacoB: B 7 kitacce — 68 gacoB (2 gaca B HE/IENIO),
B 8 KJlacce - 68 4acoB 2 qaca B HEZIeI0), B 9 KJlacce - 102 gaca 3 gaca B HEIEI0).



COJEPKAHUE OBYUYEHUS
7 KJIACC

Paszpnen 1. ®u3uka u e€ posib B IO3HAHUM OKPY KAIOLIEr0 MUpa.
dusuka — Hayka o npupoje. SAsneHus npupoasl. Pusnueckue sIBICHUs: MEXaHUYECKUe, TEIUIOBBIC, JEKTPUUECKIE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®uznueckue BenMuUHEL M3Mepenue ¢pusndecknx BennunH. Ouzndeckue npudopsl. [lorpemHocTs n3Mepenuid. MexxayHapoaHas cucTeMa eIUHULL.
Kak ¢u3uka u npyrue ecTeCTBEHHbIE HayKH M3Y4alOT MpUpoxy. EcTecTBeHHOHAayUYHBIH METO[ MTO3HAHMSA: HAOIIOECHNE, TOCTAHOBKA HAyYHOTO BOIPOCA, BBIABHKECHHE
THIIOTE3, IKCIIEPUMEHT 110 IPOBEPKE TUNoTe3, 00bsAcHeHUe HalmoqaeMoro seieHus. Onucanne GpU3NYecKux sIBICHUH ¢ IOMOIIBIO MOJIEIICH.
Hemoncmpayuu.
1. Mexanunueckune, TEIIOBBIE, HICKTPHICCKUE, MATHUTHBIC, CBETOBBIC SIBIICHNS.
2. @®wuznyeckue npuOOPHI U IPOLeAypa NPAMBIX H3MEPEHUH aHATOTOBBIM U U(PPOBEIM IIPHOOPOM.
Jlabopamopnvie pabomol u onvimel.
OmpenencHue HEHbI ACTCHUS MIKATIbl H3MEPUTEIBHOTO IpHOOpa.
W3mepenue paccTosHUM.
Wzmepenne 00bEMa IKHUIKOCTH M TBEPAOTO TeJa.
OmnpeneneHue pa3MepoB MaJIBIX TeJ.
W3mepenne temiiepaTypsl IpH MTOMOIIH )KHAKOCTHOTO TEPMOMETPA U JaTYNKA TEMIIEPaTypHlI.
[TpoBenenue ncciae 0BaHMS 110 TPOBEPKE TMITOTE3BI: JATBHOCTD MONIETA IApHKa, IYIIEHHOTO TOPU30HTAIBHO, TeM OOJbIIe, 4eM OOJIbIIe BEICOTA ITyCKa.
Pa3z1e.11 2. IlepBoHayanbHbIE CBeIeHUS 0 CTPOCHHH BelllecTBa.
CtpoeHue BemecTBa: aTOMBI X MOJICKYJIBI, UX pa3Mepsl. OTBITHL, T0Ka3bIBAIOLIIE AUCKPETHOE CTPOCHUE BEIIECTBA.

I[BI/I)KCHI/IC HacTul BEHICCTBA. CBs3b CKOPOCTHU ABMIKCHUS 4YaCTHL C TeMr[epaTypoﬁ. BpOYHOBCKOé JABHXXCHUC, ,E[I/I(l)(l)YSI/IFI. BSaHMOﬂeﬁCTBHG qaCTull BCHOICCTBA:
TPUTSHKEHUE U OTTAJIKUBAHUC.
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ArperaTHbIE COCTOSHUS BEIIECTBA: CTPOSHHE Ta30B, KUAKOCTEH U TBEPBIX (KPUCTAIUINYECKUX) TeJl. B3aMMOCBSI3h MEXIy CBOMCTBAMH BEIIECTB B PA3HBIX arperaTHBIX
COCTOSTHHSIX ¥l ©X aTOMHOMOJIEKYJIIPHBIM cTpoeHHeM. OCOOCHHOCTH arperaTHbIX COCTOSTHUH BOJBI.

Hemoncmpayuu.

1. Habmrogenue GPOYHOBCKOTO ABHXKEHHMS.

2. Hab6monenne nuddysum.

3. HaGmonenue siBneHUH, 0OBSICHIIOMMXCS NPUTSHKCHUEM MITH OTTAIKUBAHUEM YacCTHI] BEIIECTBA.

Jlabopamopnvie padbomol u onvimel.

1. Omenka quaMeTpa aToMa METOJIOM PSIOB (C UCHOIBb30BaHUEM (DOTOTpadwmii).

2. OmnbITHI MO HAOJIOICHHUIO TEIUIOBOTO PACIIMPEHHS Ta30B.

3. OmnbIThl IO OOHAPYIKEHHUIO IEHCTBHS CHII MOJICKYJISIPHOTO IPUTSHKEHHUSI.

Paznen 3. /IBu:keHue u B3auMojieiicTBue TeJl.

Mexanudeckoe JABHXKCHUC. PaBHOMCpHOG U HEPAaBHOMEPHOC ABUKCHUC. CKOpOCTL. Cpezu{sm CKOpPOCTb MIPHU HEPABHOMCEPHOM JIBUKCHUU. Pacuér IIyTh U BpEMCHU
JABHXCHUA.



SBneHne nHepuMuU. 3aKOH MHEPLUUH. B3anMoelicTBre Ten Kak MPUYMHA N3MCHEHHS CKOPOCTH IBIKEHHMS Tell. Macca Kak Mepa HHepTHOCTH Teina. [InoTHOCTh BemecTBa.
CBA3b INIOTHOCTHU C KOJMYECTBOM MOJICKYJI B €JHHHUIIE 00bEMA BEIECTBA.
Cuna xak xapakTepucTHKa B3auMojeiicTBus Ten. Cuna ynpyroctu U 3akoH I'yka. M3MepeHHe cUibl ¢ IOMOIIbIO JUHAMOMETpPA. SIBeHHE TArOTeHUS U CHJIA TSXKECTH.
Cuna TsOKeCTH Ha Ipyrux miaHerax. Bec tema. HeBecomocts. CrioskeHNe CHII, HATIPABIIEHHBIX IO OJHOW mpsaMoii. PaBHone#cTByromas cmn. Cuna TpeHus. TpeHne CKONbKeHHS
U TpeHue nokos. TpeHue B IPUPOAE U TEXHUKE.
Hemoncmpayuu.
HaGmonenne MexaHn4ecKoro JIBM)KEHHUS Tena.
H3mepenue ckopoCcTH NPSIMOIMHENHOTO ABM)KEHUS.
HaGmtonenue siBieHUst THEPLUH.
HaGmonenue u3MeHeHHs1 CKOPOCTH IIPU B3aUMOJIEHCTBHH TEII.
CpaBHEHHE Macc 10 B3aNMOJICHCTBHIO TEI.
CnosxeHne cwl, HalpaBJICHHBIX 110 OAHOW TPSIMOM.
Jlaﬁopamopubte pabomol u onvimel.
OmpeneneHne CKOPOCTH PABHOMEPHOTO ABMKEHHS (IIapHKa B )KUIAKOCTH, MOZIEIH 3JICKTPUIECKOTO aBTOMOOMIIS M TaK Jajee).
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Omnpenernenne cpenHeii CKOPOCTH CKOIBKEHIU OpycKa WM MIapHKa IT0 HAaKJIOHHOHN IIOCKOCTH.
OrnpeneneHue MIOTHOCTH TBEPAOTO Tea.
OMBITHL, IEMOHCTPUPYIOLIHE 3aBUCUMOCTD PacTshKeHHs (1ehopMalvn) NpyKHHBI OT MPHI0KEHHOH CHJIBL.
OmBITHI, IEMOHCTPUPYIOIINE 3aBHCUMOCTE CHJIBI TPEHUS CKOJIBKEHHUS OT Beca Tella M XapaKTepa COMPHKACAOIIIXCS TIOBEPXHOCTEH.
Paspnen 4. laBienune TBEPABIX TeJl, KUAKOCTEH M ra3oB.
Hasnenue. Crioco0bl yMEHBIIICHHS U YBEIMYCHHS AaBicHus. J[aBieHue rasa. 3aBHCHMOCTh JTaBJICHUS ra3a oT 00nEMa, Temreparypsl. [lepenada maBieHus TBEPIBIMU
TeJNaMu, )KAIKOCTSAME 1 ra3amu. 3akoH [lackams. [THeBMaTHdeckre MalInHBL. 3aBUCUMOCTH JaBJICHUS KHUIKOCTH OT TIyOuHBL. ['mapocraTryeckuit mapagokce. Coodmaromuecs
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cocynpl. ['mapaBnuyeckne MEXaHU3MBI.
Atmocdepa 3emin 1 atMocdepHoe naBieHue. [IpudnHbI CyIIecTBOBaHUS BO3AyLIHOM 00onouku 3emun. Onbit Toppuyeru. V3mepenne atMochepHOro JaBieHHS.
3aBHCUMOCTh aTMOC(HEPHOTO TABJICHUS OT BHICOTHI HAJl YPOBHEM MOpsi. [IpHOOpHI [J1st i3MEpEHHsT aTMOC(EPHOTO TaBICHUS.
JlelicTBre XHUIKOCTH U r'a3a Ha NOTPYXEHHOE B HUX Telo. BrITankuatomas (apxumenosa) cuna. 3akoH Apxumena. [InaBanne ten. Boznyxornasanue.
Hemoncmpayuu.
3aBHCHMOCTH JIaBJICHUS ra3za OT TEMIepaTyphl.
[epenaua naBineHMs )KUIKOCTHIO M TA30M.
CooOmaromuecst CoCybl.
I'mppaBnuueckuii npecc.
[posiBnenne aedcTBHs aTMOC(HEPHOTO TABICHUSL.
3aBHCHMOCTH BHITAIKUBAIOLIEH CHIIBI OT 00bEMa NOTPYKEHHOM YaCTH Tejla M IUIOTHOCTH YKUAKOCTH.
PaBeHCTBO BhITANKMBAIOUIEH CUIIBI BECY BHITECHEHHOM KUAKOCTH.
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VYcoBue TIaBaHus TeI: IUTaBaHUE WIH NOTPYKEHHE Tell B 3aBUCHMOCTH OT COOTHOIICHHUS TUIOTHOCTEH Tena M KUAKOCTH.
ﬂaﬁopamopubw pabomol u onvimul.

1. MUccrenoBaHue 3aBUCHMOCTH Beca Tella B BOJIE OT 00BEMa MOTPY>KEHHOH B KUAKOCTH YaCTH TeJa.

2. OrmnpeneneHre BITAIKUBAIOIIEH CHIIbI, NEWCTBYIOLIEH Ha TEJO, MOrPYKEHHOE B KUAKOCTb.



3. TIpoBepka HE3aBUCHUMOCTH BHITAIKHBAIOIICH CHIIBI, JICHCTBYOIICH Ha TEIO0 B )KUAKOCTH, OT MAacChl TEIa.
4. OmusITHI, JEMOHCTPHUPYIONIUE 3aBICUMOCTh BBITAIKMBAONICH CHIIBI, ICHCTBYIOMECH HA TENO B XHUIKOCTH, OT 00bEMa MOTPYKEHHONW B KHUIKOCTh YaCTH TeJNa M OT
IUIOTHOCTH KUJKOCTH.

5. KoHcTpynpoBanme apeoMeTpa Wid KOHCTPYHUPOBAHUE JIOJIKU U OTIpEICIICHNE €€ TPY30I0IbEMHOCTH.

Pa3gen S. PaGoTa u MOIIHOCTh. JHepPrus.

Mexanunueckas padoTa. MOIIHOCTb.

[IpocTele MeXxaHU3MBI: pbIYar, OJIOK, HAKIOHHAs IUIOCKOCTh. [IpaBmiio paBHOBecHs peldara. [IpuMeHeHNe IpaBuiIa paBHOBECHs pblyara K OJ0Ky. «30JI0TOE NPaBHIIO
Mexanuku. KII/I mpocTeix Mexanu3MoB. [IpocTeie MeXaHI3MBI B OBITY U TEXHHKE.

Mexannueckas sHeprusa. Kunernueckass u moTeHuuanbHas dHeprus. IIpeBpaiieHre oJHOrO BHIa MEXaHWYECKOW SHEPrHM B APYroi. 3aKOH COXpAaHEHUs DHEPrHH B
MeXaHUKe.

Jemoncmpayuu.

1. TIpumMepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnvie pabomol u onvimel.

1. OmnpeneneHrie pabOTHI CHIIBI TPESHUS IIPH PABHOMEPHOM JIBIKCHHU TeJa IO TOPH30HTAIHHON IIOBEPXHOCTH.

2. MHccrnenoBaHue ycIOBHI paBHOBECHS phIUara.

3. MHsmepenue KI1J] HaKIOHHO# TIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXaHUYECKON 3HEPTHUH.
8 KJIACC

Pa3neu 6. TenioBble siBJI€HUS.

OCHOBHBIE TOJIOXKEHHUS MOJIEKYJISAPHO-KMHETUYECKON TEOpUM CTpOeHHs BewiecTBa. Macca U pa3mepbl aTOMOB M MoOJieKyJd. ONbITHL, MOATBEP)KAAIOIINE OCHOBHBIE
MOJIOXKEHUS MOJIEKYJISIPHOKUHETUUECKON TEOPHH.

Mogenu TBEPAOTO, )KUAKOTO U ra3000pa3sHOTO cOCTOAHUH BemiecTBa. Kpucrammmueckue u amopdHsie Tena. OObsSCHEHHE CBOWCTB I'a30B, )KUIKOCTEH M TBEPABIX Tell Ha
OCHOBE ITOJIOKEHUH MOHeKyHHpHO-KI/IHeTH‘IeCKOﬁ TCOPUH. CMaunBaHue 1 KanmuJiJIApHbIC ABJICHUA. TennoBoe pacuimpe€Hue U CKATUC.

Temmneparypa. CBs3b TeMHIepaTyphl CO CKOPOCTBIO TEIUIOBOTO IBM)KCHUS YacTHIl. BHyTpeHHss sHeprus. CriocoObl M3MEHEHU BHYTPEHHEH HEPTUH: Telulonepeaadya u
coBepIeHre paboTel. Buapl Teronepenayn: TEIIONPOBOIHOCTh, KOHBEKIIHS, 3TyIECHNUE.

KonnuecTBo TemnoThl. YenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH W TEIUIOBOE paBHOBEcHE. YpaBHEHHE TEIUIOBOTo OanaHca. IlmaBieHue W OTBep/eBaHUE
KPUCTAJUTHYECKUX BEMIECTB. Y IeNbHAs TelwloTa IuaBieHus. [lapooOpasoBanue n koHmeHcanus. Vcnapenne. Kunenne. Y menbHas TemioTa mapooOpa3oBaHUs. 3aBUCHMOCTD
TeMIepaTyphbl KUIIEHUS OT aTMOC(HEPHOTO aBIICHUS.

BrnaxnocTs Bo3myxa.

DHeprus ToIuBa. Y IeibHasl TeII0Ta CrOPaHUs.

[punune! paboTh! TeroBsx aeuratencii KI1/] rerutoBoro apuratens. TemioBble qBUraTeN U 3allIATa OKPYKAFOMICH CPEIBL.

3akoH COXpaHCHHA U TPEBPALICHUA DOHEPTUU B TEIJIOBBIX MPOIICCCaX.

Jemoncmpayuu.

1. HabmrogeHue OPOYHOBCKOTO JIBHIKCHHS.

2. Hao6monenue nuddysumn.

3. HaGnronenue siBieHui CMauMBaHUs M KaIMJUISIPHBIX SIBICHUM.



4. HaGmoneHre TeTIOBOTO pacIIupPeHUs TEII.

5. 3MmeHeHme naBieHUA ra3a MpU U3MEHEHNN 00bEMA W HATPEBAHUH WIIH OXJIAXKICHHH.

6. IlpaBumia U3MEpeHUS TEMIICPATYPHL.

7. Buns! Temonepenadu.

8. OxuaxxneHue npu COBEPIICHUN pabOTHI.

9. HarpesaHue npu COBEpIICHUH PAOOTHI BHCITHUMHU CHIIAMH.

10. CpaBHeHHE TEIIIOEMKOCTEH Pa3IMYHbIX BELIECTB.

11. HaGmroneHue KATIEHUS.

12. HabnromeHue MOCTOSHCTBA TEMITEPATYPHI TIPH IIABICHHH.

13. Mozenu TeIIoBBIX JBUraTeeii.

Jabopamopnvie pabomut u onvimol.

OmnBITH IO O0HAPYKECHUIO ACHCTBHSI CHII MOJICKYIISIPHOTO MPUTSHKCHUSL.

OnBITH IO BRIPAIIMBaHUIO KPUCTAJIOB TOBAPEHHOI COMTM MITH caxapa.

OmnBITH IO HAOTIOJCHHUIO TETUIOBOTO PACIIUPEHISI Fa30B, )KAIKOCTEH U TBEPABIX TEIl.

OmnpenerneHne NaBIeHUS BO3AyXa B OaJUTOHE MITIPHIIA.

OnBITHL, IEMOHCTPUPYIOLIHE 3aBUCUMOCTD JIaBJICHHS BO3yXa OT €ro 00bEMa 1 HarpeBaHus MM OXJIKACHHS.
IIpoBepka rUnoTe3bl TMHEHHOM 3aBUCUIMOCTH IJTUHBI CTOJIOUKA KUAKOCTH B TEPMOMETPUUECKON TpyOKe OT TeMIIepaTyphl.
Habmronenne n3MeHeHNs BHYTPEHHEH SHEPTHH TeJla B pe3yNbTaTe TeIIonepeaad U paboThl BHEITHUX CHIL.
HccrenoBanue sSBICHUS TEIUIOOOMEHA IPH CMEIIMBAHUH XOJIOIHOM U TOPSTICH BOJIBL.

OmnpezeneHue KOJIUIECTBA TEIUIOTHI, MOJYYSHHOTO BOIOM MPH TEMI000MEHE ¢ HarpeThIM METAITTMUECKUM HUITHHAPOM.
OmnpeneneHne yaenbHOH TEIUIOEMKOCTH BEIIIECTBA.

HccrenoBanue mporecca HCapeHs..

OmnpeneneHre OTHOCUTEIHFHON BIAXKHOCTH BO3/1yXa.
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13. Ompenesnenue yaenbHOM TEIUIOTHI MUIABJICHUS JIbA.

Paspen 7. DiiekTpryeckre 1 MATHUTHBIE SIBJIEHMS.

Onextpusanus Tei. JBa poja 3MeKTpUUeCKHX 3apsioB. B3anmoaelicTBre 3apsokeHHBIX Tell. 3akoH KynoHa (3aBUCUMOCTD CHIIBI B3aUMOJICHCTBU S 3apSDKEHHBIX TE OT
BCJIMYMHBI 3apsA10B U PACCTOSIHUA MEKITY TeJ'IaMI/I).

Onekrpudeckoe noje. HanpsykEHHOCTH AIeKTpHIecKoro mois. [IpHHIHIT CyIepo3nIne AIEKTPHUYECKIX T0JIel (Ha Ka9eCTBEHHOM YPOBHE).

Hocwurenu snextpuueckux 3apsioB. DiIeMEHTapHbIN anekTpuyeckui 3apsia. Ctpoenue aroma. [IpoBOJHUKY U AUANEKTPUKU. 3aKOH COXPAHEHMSI JIEKTPUUECKOTO 3apsiaa.

OJEeKTPUUECKUI TOK. YCIIOBHS CYIIECTBOBAHHUS AJIEKTPUYECKOTO TOKA. VICTOYHMKH IOCTOSHHOTO TOKa. JIeWCTBUS 3JIEKTPUYECKOTO TOKa (TETIOBOE, XMMHUYECKOE,
MarHuTHOE). DIEKTPHUYCSCKUI TOK B XKHUIKOCTAX H Ta3ax.

OnexTtpuueckas nens. Cuna Toka. DnekTpudeckoe HampspkeHue. ConpoTHBIICHHE MPOBOJHMKA. Y I€NBHOE CONPOTHUBIIEHUE BellecTBa. 3akoH OMa A ydacTKa LIEMu.
[TocnenoBarenbHOE U MapaUIEIHFHOE COSTMHEHNE TIPOBOIHHUKOB.

PaboTa 1 MOIITHOCTB ANMEKTPUIECKOTO TOKa. 3akoH J[xoyrsi—JIeHna. DiieKTpuiecKue ey U MOTPEOUTENN AIEKTPUIECKOM SHEpTHH B ObITY. KOpoTKOe 3aMbIKaHNE.

IlocrosiHHbIe MarHUTHL. B3anMozaelcTBre NOCTOSHHBIX MAarHUTOB. MarHuTHoe mnone. MaruuTHoe mnose 3eMiId U €ro 3HaueHue I >ku3HU Ha 3emue. OmelT Opcrena.
MarnuTtHoe nose QJICKTPHUYCCKOTO TOKA. HpI/IMeHeHI/Ie QJICKTPOMAarHuTOB B TCXHUKE. ﬂeﬁCTBI/IC MAardmMTHOIO MOJIA Ha IPOBOJHUK C TOKOM. SHCKTpO}lBI/IFaTeHL IIOCTOSIHHOT'O TOKA.
Hcnons3oBaHue 37€KTpOABUTATENEH B TEXHUUECKUX YCTPOIMCTBAX U HA TPAHCIIOPTE.



OmnwiTel @apanes. SBnenne 3mekTpoMarHuTHONH HHAYKIUH. [IpaBmio Jlenma. DaektporenepaTop. CriocoObl MOMyUeHUs dIEKTPUUECKON dHEPTHU. D IEKTPOCTAHITMY Ha
B0O300HOBIISIEMBIX HICTOYHUKAX YHEPTHH.
Hemoncmpayuu.
DJeKTpU3aIus Tel.
JBa poaa 3IeKTpHYECKIX 3apsI0B U B3aNMOACHCTBHIE 3apsDKEHHBIX Tell.
YcTpoiCTBO U IEUCTBUE 3JIEKTPOCKOIIA.
DnekTpocTaTuuecKast UHIyKIUSL.
3aKoH COXpaHEHUS SICKTPUIECKUX 3apsIOB.
[IpOBOJHUKHU U TUITEKTPUKH.
MoaenupoBaHUe CUIIOBBIX JIMHUHM 3JIEKTPHUUECKOTO TOJIS.
VIcTOYHIKH TIOCTOSIHHOTO TOKA.
JleficTBUS 2JIEKTPUUYECKOTO TOKA.
DIEeKTPUUECKHIA TOK B )KUKOCTH.
T"a3oBrIii pas3psia.
W3MepeHne critbl TOKa aMIIEPMETPOM.
I/I3MepeHI/Ie QJICKTPUYCCKOT'O HAIIPSAKCHUA BOJIBTMETPOM.
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Peocrat 1 Mara3sus cOnpoOTUBIICHUN.
B3anmopzeiicTBrE MOCTOSTHHBIX MarHUTOB.
MopennpoBaHue HEBO3MOXHOCTH PA3JICICHHUS MTOJIIOCOB MarHUTA.
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MoaenrpoBaHre MArHUTHBIX TOJIEH MTOCTOSIHHBIX MarHUTOB.
OmnsIT OpcTena.

MaraurtHoe 1nose Toka. DJIeKTPOMariur.

JelicTBre MarHUTHOTO MOJISl HA TPOBOJIHUK C TOKOM.
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OneKTpoBUraTellb MOCTOSHHOTO TOKA.
HccnenoBanue sIBICHUS 3IEKTPOMAarHUTHOW MHAYKIUH.
OmnsiTel Dapages.

N
e

3aBHCHMOCTh HAIIPABJICHHUS MHIYKIIMOHHOTO TOKa OT YCJIOBHH €r0 BOZHUKHOBEHHUS.

25. DnekTporeHepaTop MOCTOSHHOTO TOKa.

Jabopamopnvie pabomol u onvimul.

OnBITH IO HAOIIONEHHUIO 3IEKTPU3AIMY TeJl HHAYKINEH U IPU CONPUKOCHOBEHHH.

HccnenoBanne 1eicTBUS IEKTPHUECKOTO MO HA IPOBOIHUKH U JIMIJICKTPUKH.

Cbopka 1 npoBepKa pabOTHI AIEKTPHUUECKOH LETIH TOCTOSTHHOTO TOKa.

W3MepeHne 1 peryimpoBaHue CHIIBI TOKA.

W3MepeHne u peryanpoBaHue HAPSHKSHHUS.

HccnenoBanye 3aBUCUMOCTH CHIIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT CONPOTHUBIICHHSI PE3UCTOPA U HANIPSKEHUS HAa PE3UCTOPE.
OMnBITH, IEMOHCTPUPYIOIINE 3aBUCHMOCTD HJIEKTPUIECKOTO COMPOTHUBIICHHUS MPOBOAHMKA OT €T0 JJIMHBI, TUIONAIN TIONEPEYHOT0 CEYEeHHUs U MaTepHaa.
[IpoBepka mpaBuiIa CIOKEHHUS HAPSHKSHUH TPH ITOCIIET0BATEIFHOM COSIMHEHNH IBYX PE3UCTOPOB.
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9.

10.
11.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.

ITpoBepka mpaBuiIa 151 CHIIBI TOKA NIPH MAPATIIETbHOM COSANHEHUH PE3UCTOPOB.

Omnpeneneane pabOTHI 3TEKTPUIECKOTO TOKA, HIYIIET0 Yepe3 Pe3UCTOop.

OmnpeneneHne MOIIHOCTH 3JIEKTPUYECKOT0 TOKa, BBIICIAEMON Ha pe3ncTope.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3 IaMIIOUKY, OT HaNpsDKCHUS Ha HEll.

Omnpenenenne KI1/] HarpeBartes.

HccnenoBaHre MarHUTHOTO B3aMMOJAEHCTBUS IOCTOSHHBIX MarHUTOB.

W3ydeHne MarHuTHOT'O 1OJISL HOCTOSHHBIX MAarHUTOB NPU UX OOBEUHEHUH U Pa3elICHUH.

HccnenoBanne NeHCTBHA SIEKTPHUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

OnBITH, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIBI B3aUMOJIEHCTBUS KaTYIIKHU C TOKOM U MarHUTa OT CUJIBI TOKA M HalpaBJIEHUS TOKa B KATYIIIKE.
W3ydenne nefcTBUS MArHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.

KoncTtpynposanue u n3yderne paboThl 3J€KTPOIBUTATEIS.

Wsmepenue KIIJI anexTpoaBurarenbHON yCTaHOBKH.

OnBITH O UCCIIEIOBAHUIO SBICHUS 3JIEKTPOMArHUTHON MHIYKIIMU: HCCIIeIOBaHNE H3MEHEHHUH 3Ha4eHNs M HAalIPaBJICHUS HHIYKIIMOHHOTO TOKa.

9 KJIACC

Paznen 8. Mexannueckue siBJICHHS.

Mexannueckoe JBIKeHHe. MarepuanbHas Touka. Cuctema orTcuéra. OTHOCHUTEIBHOCTh MEXaHMYECKOI'O JBI)KEHHUS. PaBHOMEpHOE NpSIMOJIMHEHHOE JABHKCHUE.
HepaBHOoMepHOE npsiMonuHeiiHOe aBMkeHue. CpelHsas 1 MTHOBEHHAs! CKOPOCTh TeNa P HEPAaBHOMEPHOM JBHIKCHHU.

Yckopenne. PaBHoyckopeHHOE psMonrHeitHOe nBmkenne. CBoOogHoe magerne. OmbiTer ["ammes.

PaBHOMepHOE NBIDKEHUE 110 OKpYKHOCTH. [lepuon 1 yactoTta obpamenus. JInuHelHas u yriaoBas ckopocTd. LIeHTpocTpeMHuTeNnbHOE YCKOPEHHUE.

Iepsriii 3akon Hetotona. Bropoii 3akon Hetotona. Tperuit 3akoH Hetorona. [IpuHIMI cynepno3uuuu Cui.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHus: cuiia TPEHUS CKOIbKEHHs, CHJIa TPEHUS TIOKOsI, IPYTHe BUIbI TPEHUSI.

Cuta TSDKECTH U 3aKOH BCEMUPHOTO TATOTEHHA. Y CKOpEeHHe CBOOOAHOTO mafeHus. J[Bmxenne mianeT Bokpyr Connia. IlepBas kocMudeckas ckopocTs. HeBecoMocTs 1
Meperpy3Ku.

PaBHOBecne MaTepuanbHOH Toukd. AOCOTIOTHO TBEPIOE Teso. PaBHOBECHE TBEPIOTO Tela ¢ 3aKpEIIEHHON OChI0 BpamieHus. MoMeHT cuitbl. LIeHTp TskecTH.

Wmnynsc Tena. 3MeHnenne umimynbsca. VIMmysse CHutbl. 3aKOH COXpaHEHHS UMITyJIbca. PeakTHBHOE ABIDKEHHUE.

Mexanuueckas paboTa 1 MOITHOCTb. PaboTa cuil TshkecTH, ynpyroctH, TpeHust. CBsizb SHEpruu 1 padoThl. [loTeHIManbHas SHEPrHs Tea, MOHATOrO HaJl TOBEPXHOCTHIO
3emnu. [loTeHnManbHas 3HEprus cxatoil npykuHel. Kunerndeckast sHeprusi. Teopema 0 KHHETUYECKON SHEPrUH. 3aKOH COXPAHEHUSI MEXaHUYECKON DHEPTHH.

Jemoncmpayuu.

ogkrwpnE

HabntoeHue MeXaHN4eCcKOro JIBUKEHHUS Tejla OTHOCUTEIILHO Pa3HbIX TeJ OTCUETA.

CpaBHeHue myTell U TpaeKTOPUIl ABMXKEHUS] OJHOTO U TOTO JKE TeJa OTHOCUTEIBHO Pa3HbIX Tl OTCUETA.

H3mepeHne ckopoCTH B yCKOPEHHUS NIPSIMOITUHEHHOTO ABHKEHHS.

HccnenoBanre NpU3HAKOB PAaBHOYCKOPEHHOTO JIBIKEHHS.

HaOmtonenue ABMKEHUS TeNna 10 OKPYKHOCTH.

HabnroneHue MeXaHU4eCKUX SIBICHHH, IPOUCXOIAMMX B cucTeMe oTcuéra «Tenexxkay mpu €€ paBHOMEPHOM M YCKOPEHHOM JBIKEHUM OTHOCHTEIbHO KaOuHETa
GbU3UKH.

3aBUCUMOCTb YCKOPEHHMS Tela OT Macchl TeJla U JIEHCTBYIONIEH HA HETO CUIIBI.



8. HabmoneHne paBeHCTBA CHIT IIPH B3aMMOICHCTBHH TEIT.

9. M3meHeHHe Beca Tesa MPU YCKOPEHHOM JIBIDKCHUH.

10. Ilepenaua umiyibca IpH B3aUMOACHCTBUM TEJI.

11. TIpeobpa3oBaHus SHEPTHH PU B3aUMOICHCTBUH TEIL.

12. CoxpaHeHHe UMIyJbCa IPU HEYIPYTrOM B3aUMOICHCTBUH.

13. CoxpaHeHue UMITysbca MpH aOCONMIOTHO YIPYTOM B3aUMO/ICHCTBUH.

14. HaOmioneHue peakKTUBHOTO JBIKCHUSI.

15. CoxpaHeHne MEXaHUIECKOM YHEPTHH IPH CBOOOIHOM IaJICHUH.

16. CoxpaHeHHe MEXaHUUYECKOM YHEPTHH TIPH JIBMXCHUH TeJla O JeHCTBUEM NPYKHHBL.

Jabopamopuvie pabomol u onvimel.

KoncTpynposanue TpakTa A7l pa3roHa U JaJbHEHIIETO PABHOMEPHOTO JBIDKCHUS MIAPHUKA FITH TEICKKH.
OmpeneneHue cpeaHeil CKOPOCTH CKONBXEHHSI OpyCKa MM ABV)KEHHS IIapHKa 110 HaKJIOHHOH ITOCKOCTH.
OmnpeneneHne yCKOpEeHHs Tejla IPU PaBHOYCKOPEHHOM JIBHKEHHH 10 HAKJIOHHOW TIJIOCKOCTH.
HccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHH ITPH PaBHOYCKOPEHHOM JIBIDKCHNH 0€3 Ha4aIbHOIH CKOPOCTH.

ISAREE A

ITpoBepka TUHOTE3bI: €CIM HPU PABHOYCKOPCHHOM JBIDKCHHH 0€3 HayadbHOM CKOPOCTH IMYTH OTHOCSTCS KakK psA HEYETHBIX YHCEN, TO COOTBETCTBYIOIIWE
IIPOMEKYTKH BPEMEHU OJJUHAKOBBI.
HccnenoBanue 3aBUCUMOCTU CUJIBI TPEHUS CKOJIBIKEHUS OT CHJIBI HOPMAJIBHOTO J1aBICHUS.
Omnpenencane k03(h(HUIMEHTa TPEHHUS CKOTBKEHUSL.
OmnpeneneHune sxECTKOCTH MPYKHUHBL
Onpenenenne paboThI CUIIBI TPEHHS IPH PABHOMEPHOM JIBM)KEHHH Tella 110 TOPU30HTAIBHOM OBEPXHOCTH.
10 OmpeneneHne pabOTHI CHIIBI YIIPYTOCTH IPH MOABEME TPy3a C UCTIOIb30BaHUEM HETIOIBM)KHOTO M TIOABHKHOTO OJIOKOB.
11. M3ydeHue 3aKoHa COXpAHEHUs SHEPTHH.
Paznen 9. Mexanuueckne Ko1e0aHusi H BOJIHBI.
KonebarenbHoe npmxenne. OCHOBHBIE XapaKTEPUCTHKH KOJIEOAHUH: IEPHOJI, YACTOTa, aMIUIUTYAa. MaTeMaTH4eCKuil U Ipy>KUHHBIN MasTHUKH. [IpeBpalnenue sHeprun
IIpU KOJIeOATETbHOM ABHKECHHUH.
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3aryxaromue konebaHusi. BeiHyxneHHbie konebanusi. Pezonanc. Mexanuueckue BoiHbl. CBOMCTBA MeXaHWYECKUX BOJIH. [IpoonbHbIE U MOoNepeyHble BOMHBL. JuHa

BOJIHBI M CKOPOCTB €€ paclpocTpaHeHus1. MeXxaHu4ecKue BOJIHbI B TBEPIOM TeJle, CEHCMUYECKUE BOJIHBL.
3Byk. 'poMKOCTE 3ByKa 1 BEICOTa TOHA. OTpaxkeHue 3Byka. MHPpa3ByK U yIbTpa3ByK.
Jemoncmpayuu.

Habmronenue xoaeGaHuii T MO ASUCTBUEM CHUIBI TSKECTH U CHIIBI YIIPYTOCTH.

HabmroneHnue konebaHmii Tpy3a Ha HUTH H Ha MIPYKHUHE.

HaGmonenue BBIHYX/ICHHBIX KOJICOAHUH M pe30HaHCA.

PacnpocTpaHeH#e MPpOAOIBHBIX U TOMEPEYHBIX BOJH (Ha MOJIENN).

Habmnrozenne 3aBHCHMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

AKyCTHYECKHH Pe30HaHC.

Jlaﬁopamopnbte padomol u onvimol.

1. Omnpenenenne 9acTOTH ¥ MEPHOA KOJIEOAHUH MaTEeMaTHIECKOTO MasTHHUKA.
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OmnpezneneHne 9acTOTH U TepHoIa KoJeOaH! MPY>KHHHOTO MasTHUKA.
HccrmenoBanne 3aBUCUMOCTH TIeproa KOJIeOaHUH OABEIICHHOTO K HUTH T'Py3a OT UTHHBI HUTH.
HccnenoBanne 3aBUCMMOCTH IIEpUOAA KOJeOaHUil NPYKMHHOTO MasiTHUKA OT Macchl rpysa.
[IpoBepka HE3aBUCHUMOCTH TIepHOJa KOIeOaHni Tpy3a, IMOABEIICHHOTO K HUTH, OT MacCHI TPpy3a.
OmBITHI, IEMOHCTPUPYIONINE 3aBHCUMOCTH TIEPHOIa KOJIeOaHNH MPYKIMHHOTO MasTHAKA OT MAcCHI Ipy3a U KECTKOCTH IPY>KUHBI.
W3mepenne yckopeHHs: CBOOOIHOTO ITa/ICHHSI.
Pazuen 10. D1eKTPpOMArHUTHOE 1MOJIe M DJIeKTPOMATHUTHBIE BOJHBI.
DIeKTpoOMarHuTHOE moJje. DIEeKTPOMarHUTHBIE BOIHBEL. CBOHCTBA 3JICKTPOMArHUTHBIX BOJH. [1IKama a5eKTpoMarHuTHEIX BOJH. VICTIOTb30BaHUE SJIEKTPOMATHUTHBIX BOJTH
JJIS1 COTOBOM CBSI3H.
OnexTpoMarHuTHas npupoja ceera. CKopocTs cBeTa. BonHoBBIE cBOlicTBa cBeTa.
Jemoncmpayuu.
1. CgoiicTBa AIIEKTPOMArHUTHBIX BOJH.
2. BosHOBBIE CBONCTBA CBETA.
Jabopamopnvie pabomot u onvimul.
1. U3ydeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C IIOMOIIBI0 MOOMIIEHOTO TeNe(OoHa.
Pa3nes 11. CBeToBbIE SIBJICHUS.
JlygeBast mozmens cBera. Vctounuku cBeta. IIpsmonuueitHoe pacmpocTpaHeHue cera. 3aTtmeHus Cousnna u Jlynel. OtpaxkeHue cBeta. Ilnmockoe 3epkano. 3akoH
OTpaKeHHS CBETA.
[Ipenomienue cBeta. 3aK0oH MpeIOMIICHHUS cBeTa. [loHOE BHYTpEHHEE OTpakeHHe cBeTa. VIConp30BaHIe IOJHOTO BHYTPEHHETO OTPAKEHHUS B ONTHYECKUX CBETOBOJAX.
JIunza. Xop nyueit B mun3e. Onrudeckas cuctemMa (hoToanmnapara, MUKPOCKOIA U Tejeckoma. ['1a3 kak onTuyeckas cucteMa. bIiu3opyKoCcTh U 1albHO30PKOCTb.
Pasnoxenne 6enoro ceera B criektp. OnbiTel HetoToHa. ClioskeHUe CEKTPANTbHBIX IIBETOB. Jluctepcns caera.
Jemoncmpayuu.
[IpsiMosIMHENTHOE PAacIIPOCTPaHEHHE CBETA.
OTtpakeHue CBeTa.

Noak~wbd

[Nomyyerne M300pakeHUH B IIIOCKOM, BOTHYTOM U BBITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

OnruuecKkuii CBETOBO/I.

Xopx ydeit B coOuparomieii TuH3e.

Xop yueit B paccenBaroLleH JIMH3E.

[onmy4yenne M300pakeHNH ¢ TOMOIIBIO JIMH3.
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[puHn neictBus GoToanmapaTa, MEKPOCKOIA U TEIECKOTIA.

10 Mopens rnasa.

11. PaznoxxeHue 6en0oro CBETa B CTIEKTP.

12. Tlomy4yenue Genoro cBeTa IpH CIOKEHUHU CBETA Pa3HbBIX 1[BETOB.
Jlabopamopnvie pabomol u onvimel.

1. UccnepoBaHue 3aBUCUMOCTH YIila OTPAYKESHUS CBETOBOT'O JIy4a OT YIJia MaeHusl.
2. H3ydenue xapakTepUCTUK M300paKCHUsI IPEAMETA B IIIOCKOM 3epKalie.



HccnenoBanne 3aBUCUMOCTH yIJIa MIPEIOMIICHHS CBETOBOTO JIyda OT yIJla MaJeHHs Ha TPAHUIIE «BO3LyX—CTEKIIO».
[Momy4yerne M300paXeHNH ¢ TOMOIIBIO0 COOMPAIOIICH JTHH3HI.
Onpenenenne GpOKyCHOTO PacCTOSHUS U ONTHYECKOW CHIIBI COOMpArOLIe JIMH3HI.
OMBITH IO PA3TIOKESHUIO OEJTIOTO CBETa B CIIEKTP.
OMNBITHI IO BOCHPHUATHIO [IBETA IIPEAMETOB IIPU MX HAOIIOJCHUH Yepe3 [[BETOBbIC (DHIIBTPHI.
Pasue.}l 12. KBaHTOBEIE SIBJICHHA.
Omsitel Pesepdopaa u manerapHast Mojeins atoma. Mojens atroma bopa. Hcmyckanue u norsnomeHue ceeta atomoM. KBautel. JInHelyaTsle CHEKTPEI.
PagmoakTiBHOCTE. Ab(da, 6eTa- 1 raMMa-u3irydeHus. CTpoeHue aToMHOT O siipa. HykinoHHas Mozens aToMHOro aapa. Vzotomsl. PagnoakTuBHbIe peBpamenus. [lepron
MoJIypacnaaa aTOMHBIX sJep.
SnepHble peakiy. 3aKOHBI COXPAHEHUS 3apsiIOBOI0 U MacCOBOTO UUCEN. DHEprus CBA3HM aTOMHBIX siep. CBs3b Macchl ¥ 3HepruM. Peakuuu cuHTe3a U NENCHUS sep.
Hcrounnknu snepruu ConmHNa u 3BE3.

No ak~ow

SAnepnas sHepreTrKa. J[eHCTBUS paqiOaKTUBHBIX H3TyUCHUN HA KHUBBIC OPTaHU3MEI.
Hemoncmpayuu.

CreKTphl H3TyYCHHUS U TIOTIIOMICHUS.

CHeKTphl pa3InIHbIX Ta30B.

Criektp BoJIOpOAA.

Habmnronenue TpexkoB B kamepe BunscoHa.

Pabora cuéTurka HOHU3UPYIOUINX H3ITydCHHH.
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Peructpaiust n3iydeHus: IPUPOAHBIX MUHEPAIOB U MPOAYKTOB.
Jlaﬁopamopubte pabomol u onvimel.
1. HaGnioaeHue CIUIOMIHBIX M JIMHEWYIATHIX CIIEKTPOB U3TyUCHHUS.
2. HccrnenoBanue TPEKOB: H3MEPEHUE SHEPTUH YACTHIIBI IO TOPMO3HOMY 1y TH (10 (hoTorpadusm).
3. H3mepenue paauoakTuBHOTO (hoHa.
IloBTOPHUTEIHHO-00001AIOIMIT MOTYJIb.
[MoBTOpHTENHHO-0000IIAIIHI MOTYJIb MPEAHAZHAYCH [T CHCTEMATHU3aIMd U 0000IIEHUs PEJMETHOTO COJIEPIKAHMS U OIBITA JEATSIbHOCTH, IPUOOPETEHHOTO MPH
M3Y4YECHUH BCEro Kypca (PU3HMKH, a TAKIKE AJIs TOJrOTOBKH K OCHOBHOMY T'OCY/IapCTBEHHOMY 9K3aMeHY M0 (H3HKe /It 00YYaIOIINXCsl, BRIOPABIIUX 3TOT YUEOHBIN MPeMeET.
HpI/I HU3YYCHUN JAHHOI'O0 MOAYJA PCATMUIYIOTCA W CUCTEMATU3HUPYIOTCA BUABI JACATCIbHOCTH, Ha OCHOBE KOTOPBLIX oOecreunBaeTcs JOCTUIKCHUE TIPCIAMCTHBIX M
METaNpeIMETHBIX IIAHUPYEMBIX PE3YJIbTATOB 00yueHHUs, (HOPMUPYETCSI €CTECTBEHHOHAYYHAS! PAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB UCCIICIOBAHMUS ABJICHUN MPUPOJIBI U
TEXHHUKH, OBJIAJICHHE YMCHUSIMH OOBSICHATH (PU3NUECKUE SBICHHS, IPUMEHSIS TOJyYCHHbBIE 3HAHUS, PEIIaTh 3a/[a4H, B TOM YHCIIE KA4ECTBEHHBIC U HKCIIEPUMEHTAIIbHBIE.
[MpuHIMIHANTBEHO AeSTEeIbHOCTHBIM XapakTep JaHHOTO pa3jena pean3yeTcs 3a CUET TOro, YTo 00yYaloIrecs: BBIMOIHSIOT 3aJaHUs, B KOTOPBIX UM MpPEAJIaraercs:
Ha OCHOBE MOJTyYeHHbBIX 3HAHUI PACIIO3HABATH M HAYYHO OOBSICHATH (DU3UUECKHE SIBIICHUS B OKPYKAIOIIEH PUPO/IC U TOBCETHEBHOM KU3HH;
UCIIONIb30BATh HAYYHBIE METO/IbI UCCIIE0BaHNS (PU3NYECKUX SIBICHUH, B TOM YHCIIE JUISl IPOBEPKHU THITOTE3 U MOIYYSHHS] TEOPETHUECKHUX BBIBO/IOB;
0OBSICHATH HayY4YHBIC OCHOBBI HanOoJIee BaXKHBIX JIOCTI/I)KGHI/II\/’I COBPEMEHHBIX TeXHOJ’IOFHﬁ, HapuMep, NpaKTUICCKOro UCIIOJIb30BAHUA PA3JIMYHBIX UCTOYHUKOB DHEPTHUU HA
OCHOBE 3aKOHa IMPEBPAIICHUA U COXPAHCHUA BCEX N3BECTHBIX BUJIOB DOHEPTIUH.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOTPAMMBI 110 ®U3HUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUSA

W3yyeHne ¢u3MKM Ha ypOBHE OCHOBHOTO OOINEro oOpa3oBaHMs HANpaBJICHO Ha JOCTIDKCHUE JIMYHOCTHBIX, METAlpEeIMETHBIX U IPEAMETHBIX 00pa3oBaTeNbHBIX
pe3yIbTaToB.

B pesynbraTe m3ydeHus QU3NKN HA YPOBHE OCHOBHOTO 00IIEro 00pazoBaHus y o0ydaromerocs 0yayT copMHUpOBaHBI CIICAYIOMINE INTHOCTHBIE PE3yIbTATHI B YaCTH:
e 1) NaTPHOTHUYECKOI0 BOCIIUTAHUS:

® - IPOSIBJICHUE MHTEpECca K HICTOPHU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (PU3NUECKOi HayKu;

e - [[CHHOCTHOE OTHOIIEHHE K JOCTHXCHISIM POCCHMCKNX YIEHBIX-(DU3UKOB;

e 2) rpa:kIaHCKOro M AyXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

® - TOTOBHOCTb K aKTUBHOMY YYacTHIO B 00CYKJCHUH OOIECTBEHHO 3HAYUMBIX U STHYECKUX MPOOIIEM, CBA3aHHBIX C NPAKTHYECKUM MIPUMEHEHHEM JJOCTHKEHUH (DU3UKH;
® - OCO3HaHHE BaKHOCTH MOPAIFHO-3THYECKUX NPUHIIUIIOB B JCATEILHOCTH YUEHOTO;

e 3)3CTeTHYECKOr0 BOCIUTAHMS:

® - BOCHPUSTHE SCTETHYECKHUX KaueCTB (PU3NUECKOI HAYKH: €€ rapMOHMYHOTO TIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI0 MO3HAHUS:

® - OCO3HaHHE IIEHHOCTH (PM3NIECKON HayKH KaK MOIHOTO MHCTPYMEHTA IIO3HAHUS MUPa, OCHOBBI PAa3BUTHS TEXHOJIOTHH, B)KHEHIIIEH COCTABIAIONIEH KYIbTYPBbI;

e - pa3BUTHE HAyYHOH JII0003HATEILHOCTH, HHTEpECA K HCCIIEI0BATENbCKOM NesITeIbHOCTH;

e 5) popmMupoBaHusi KyJbTYPbl 310POBbSl 1 IMOLMOHAJIBLHOIO 0JIATONOIYYHS:

e - OCO3HaHME LIEHHOCTH 0€30MacHOro odpasa >KM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE, B)KHOCTH MPABWJI O€30MacHOTO MOBEACHUS HA TPAHCIIOPTE, Ha J0POTax, C
AJICKTPUYCCKUM U TCIIJIOBBIM O60pyILOBaHI/IeM B JOMAlIHUX YCJIIOBUAX;

e - cOPMHUPOBAHHOCTh HABBIKA pe(hIICKCHH, TPU3HAHNE CBOETO MPaBa Ha OMIMOKY M TaKOTro JKe MpaBa y JIPYroro YesioBeKa;

e 6) TPyAOBOro BOCIIMTAHUS:

® - aKTHBHOE y4YaCcTHE B PEIICHUM IMPAKTHUECKUX 3a7a4 (B paMKax CeMbH, 00pa30oBaTeIbHOI OpraHn3aIliy, Topoia, Kpasi) TEXHOJIOTHYECKON U COIAIbHON HAIlPaBIeHHOCTH,
TPEOYIOMIMX B TOM YHC/IC U (PU3UUCCKUX 3HAHHIA,

® - UHTEpeC K MPAaKTHYECKOMY H3YyUCHHUIO MPOQECCHid, CBA3aHHBIX C (HH3HKOH;

e 7)3KO0JOTrHYeCKOro BOCIUTAHUS:

L - OpUCHTAllMA Ha IPUMCHCHUEC (I)I/I3I/I‘IGCKI/IX 3HAHUMU JUIA pEUICHUS 3a/1a4 B obnactu oxpyxcaromeﬁ Cp€abl, IIIAaHUPOBAHUA TOCTYIIKOB U OEHKH WX BO3MOXKHBIX HOCHGI[CTBI/Iﬁ
JUISL OKPY’KaroIeH Cpesibl;

® - OCO3HaHHE II0OAJTHHOTO XapaKTepa IKOIOTHICCKHUX MPOOIIEM U ITyTeH MX peIIeHS;

e 8) aganTauuu K M3MEHSIOIUMCS YCJIOBHUSIM COUMAJILHOM M MPUPOTHOI cpebl:

® - MOTPeOHOCTH BO B3aUMOJICHCTBUY MPHU BHIMIOJIHEHUH UCCIIEIOBAaHUN U TPOEKTOB (PU3NYECKON HAMIPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIP yTHX;
® - [IOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JESTEIbHOCTD;

e - mOTpeOHOCTH B POPMUPOBAHUY HOBBIX 3HAHU, B TOM YUCIe (QOPMYIHPOBATH UJEH, IOHATHS, TUTIOTE3bI O (PU3MUECKUX O0BEKTaX U SIBICHUSX;

e - oco3HaHMe JePUIUTOB COOCTBEHHBIX 3HAHNN M KOMIIETEHTHOCTEH B 001acTH (HHU3HKH;

® - [UITAHWPOBAHHUE CBOCTO PA3BUTHS B IPUOOPETCHUN HOBBIX (PH3MUYCCKUX 3HAHMIA;

L - CTPEMJICHUEC aHAJIU3UPOBATh U BBISIBJIATH B3AUMOCBA3U IPUPO/IbI, 06HICCTBa 1 3KOHOMHMKH, B TOM YHCJIE C UCIIOJIb30BAHUEM (I)I/I3I/I‘IGCKI/IX 3HaHHfI;



® - OICHKA CBOMX JICWCTBUM C YUETOM BIUSHUS Ha OKPYKAIOITYIO CPEAY, BO3ZMOXKHBIX TJT00ATBHBIX ITOCIIEICTBUH.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynpraTe 0CBOGHUS MPOrpaMMBI IO (U3MKE Ha YPOBHE OCHOBHOTO 00IIero 0Opa3oBaHus y o0ydaromerocs 0yayT copMHPOBaHEl MeTanmpeIMeTHbIe Pe3yabTaThl,
BKJIIOYAIOIIMEe T03HABATENIbHBIC yYHUBEPCAJIbHBbIC Y4eOHBbIC IEHCTBUS, KOMMYHUKATHBHBIE YHUBEpCaJbHbIC y4eOHbIC ACHCTBUS, PEryJSTHBHBIC YHHBEpCAJIbHbIE y4YeOHbIE

JEUCTBHUS.

Ilo3HaBaTe/IbHBIE YHuB€EpCaJbHbIC y‘leﬁHL]e HeﬁCTBHH

ba3oBble JJoruueckue AeiicTBUA:

BBIABIIITH M XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKA OOBEKTOB (SIBICHUN);

yCTaHaBJIMBATh CYIECTBEHHBIH NPU3HAK KIacCHU()UKAIIMU, OCHOBAHHS J1JIs 000OILICHUS U CPAaBHEHHSI;

BBIABIISITH 3aKOHOMEPHOCTH M IIPOTHBOPEYNS B PACCMATPUBAEMBIX (DaKTaX, JAHHBIX W HAOIIOACHHAX, OTHOCSIINXCS K QU3MUECKAM SBICHUIM;

BBIABIISITH IPUYNHHO-CIICACTBECHHBIE CBSI3U MPU N3YyYCHHUU (PU3MUCCKUX SBICHUH W NPOIECCOB, JETIATh BBIBOJBI C HCIOIb30BAaHUEM ACAYKTHBHBIX M MHIYKTHBHBIX
YMO3aKJIIOUeHHH, BBIIBUTaTh TUIIOTE3bI O B3aUMOCBSI3SIX (PU3NYECKUX BEIHYHH;

CaMOCTOSTENILHO BEIOUpATh Criocod pereHus yueOHol ¢guznueckoi 3agaun (CpaBHEHHE HECKOJIBKUX BApUAHTOB PELICHUS, BBIOOp HanOoJIee MOAXOASIEro ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTCPHUEB).

Bba3oBble ucciaenoBaTeJbCcKue TeiCTBUS:

HCIIOJIb30BATh BONPOCHI KAK UCCIIE0BATEIBCKUI HHCTPYMEHT NTO3HAHMS;

MIPOBOJIUTH IO CAMOCTOSITEIIFHO COCTABICHHOMY IUIaHY OIIBIT, HECTIOXKHBIN (QU3HICCKUI SKCIIEPUMEHT, HeOOIBIIIOE UCCICIOBaHNE (PH3MUSCKOTO SBICHUS;
OIICHUBATh HA IPUMEHUMOCTh B JOCTOBEPHOCTH HH(POPMAITHIO, ITOTyYCHHYIO B XOJI€ HCCIICIOBAHUS WIH YKCIICPUMCHTA,

CaMOCTOSATENILHO (HOPMYTHUPOBATH OOOOIIECHHS U BBIBOBI IO PE3YJIbTaTaM MPOBEAEHHOTO HAOIOICHH S, OITbITA, UCCIICIOBAHNUS;

MIPOTHO3MPOBATH BOZMOJKHOE NANbHEIIee pa3BUTHE (PU3NICCKHUX MPOIIECCOB, a TAKXKE BHIIBUTATH MIPEIIOI0KEHHUS 00 HX Pa3BUTHHU B HOBBIX YCIOBHAX U KOHTEKCTaX.

Pabora c undopmanueii:

MIPUMEHSTh PA3JIMYHBIC METO/IbI, HHCTPYMEHTBI U 3aMPOCHI IIPU MOUCKE U 0TOOpE HH(DOPMAIIHUH UK JaHHBIX C YIETOM MPEAIOKESHHON yueOHOM (hU3NUECKOit 3a1auu;
aHAJTU3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATh HHPOPMAIIUIO PA3THYHBIX BUOB U (POPM IIPEACTABICHHUS;

CaMOCTOSATENIFHO BBIOMPATh ONTHMAaIbHYIO (QOpMY TIpecTaBICHUS HHPOPMALIUU U WLTIOCTPUPOBATD PelllaeMbIe 33141 HECIIO)KHBIMH CXEMaMH, IHarpaMMaMHi, HHOU
rpadukoi U UX KOMOMHAIIASMHU.

KOMMyHI/lKaTl/IBHBle YHuBEpCaJibHbIC yqeﬁm,le JeHCcTBUS:

B X04€ O6CY)K,I[€HI/I5[ y‘I€6HOFO Martepuajia, pe3yjabTaTOB J'Ia60paTOpHBIX pa60T " IIPOCKTOB 3a/1aBaThb BOIIPOCHI IO CYHICCTBY 06CY)KZ[aeMOI>i TEMBI U BBICKA3bIBATh
HJCHU, HALICJICHHBIC HAa PCHICHUEC 3a/1a4d U TOAACPIKAHNC 0J1aroenaTeIbHOCTH 06IIICHI/I$I;

COMMOCTABJIATE CBOU CYXKACHUA C CYXKACHUAMUA APYTUX YHACTHUKOB JUAJIOra, O6Hapy)KI/IBaTB pa3jnunue n CXoacTBO HOSHHHﬁ;

BbIpaKaThb CBOXO TOYKY 3PCHUS B YCTHBIX U IMCbMEHHBIX TCKCTAX;

Hy6J'H/I‘~IHO NpEeACTaBJIATh PE3YyJIbTAThI BBIIIOJHEHHOTO (1)I/I3I/I‘ICCKOFO OIlbITa (BKCHCpI/IMCHTa, HUCCIICAOBAHMA, npoeKTa);



MIOHUMATh U UCTIOJIb30BATh IPEUMYIECTBA KOMAaHJHON U HHANBHUYaIbHON pabOTHI IPH PELICHUH KOHKPETHOH (U3MIecKoil mpoOiemsl;

IIPUHUMATB [T COBMECTHOH JIESITENbHOCTH, OPraHM30BBIBATh ACHCTBUS MO €€ TOCTHKECHHUIO: PACTIPENEIIATh POIIH, 0OCYKIATh MPOIECCH M PE3YIbTaThl COBMECTHOM
paboTsl, 00001aTh MHEHHST HECKOJIBKHX JIFO/IEH;

BBINIOJHATH CBOIO YacTh PAOOTHI, JOCTUrast KAYECTBEHHOTO PE3yNIbTaTa [0 CBOEMY HAIPABICHUIO M KOOPIUHUPYS CBOM ACHCTBUS C IPYTUMH WICHAMU KOMaHIbI;
OILIEHMBATh Ka4E€CTBO CBOETO BKJIA/Ia B OOIIMIT MPOIYKT II0 KPUTEPHUSIM, CAMOCTOSTENBHO C(OPMYITHPOBAHHBIM YIaCTHUKAMHU B3aHMOJCHCTBHSI.

PerJISlTl/IBHI)Ie YHUBEpPCAJbHbIE y‘leﬁHLIe HeﬁCTBHH

CaMoopraHn3aunﬂ:

BBISBIISITH IPOOJIEMBI B )KU3HEHHBIX M yUeOHBIX CHTYAIHsX, TPEOYIOMINX A pelieHust (GPU3NUECKUX 3HAHUH;

OPHEHTHPOBATHCS B PA3IMYHBIX TOJXO0aX MPHHATHSA pEIICHUH (MHANBUAYAIbHOE, IPHHATHE PEIICHNS B TPYIINE, IPHHATHE PEIICHNH IPYIIOi);

CaMOCTOSTENILHO COCTABIIATH AITOPUTM PEIICHUS (HDM3MUIECKOM 3a/1aui WM IUIaHa MCCIEIO0BAHMS C YIETOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBaTh IIpe/jIaraeMble BapuaHThI peIIeHU;

JieTaTh BEIOOP 1 OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IJMOLMOHAJIbHBIA HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYAllUU U IpeylaraTh IU1aH €€ U3MECHEHMS],

OOBSICHSITH IPUYMHBI JOCTHXKEHHUS (HENOCTIDKCHUS) PE3yIbTAaTOB JICSATEIBHOCTH, IaBaTh OLCHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTB KOPPEKTHUBHI B JICSITEIEHOCTD (B TOM YHCIIE B XOJI BEITOTHEHHS (PU3MIECKOTO HCCIIEIOBAHNS HIIH IPOCKTA) HA OCHOBE HOBBIX OOCTOSTENHCTB, N3MEHUBIIUXCS
CUTYaIlMH, YCTAHOBIEHHBIX OIINOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LIEIU U YCIOBUSAM;

CTaBUTH ce0s1 HA MECTO JPYroro YeJoBeKa B X0/ CIIOpa I JUCKYCCHH Ha HAYYHYIO TeMY, IOHUMATh MOTHUBBI, HAMEPEHHS U JIOTHKY JAPYTOTo;

NPU3HABATh CBOE MPABO Ha OIIMOKY MPHU peleHnH (PU3NUECKHX 3a]a4 WK B YTBEPIKACHHUSIX HA HAYUHBIE TEMbI U TAKOE JKe IPaBO JPYroro.

HPEJMETHBIE PE3YJIbTATBI

K xoHIy 00y4yeHus B 7 Kjiacce peJMETHBIE Pe3yIbTaThl HA 0230BOM YPOBHE JOJDKHBI OTPaXaTh CHOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUH:

HCIIOJIb30BATh MOHITHSA: HU3NICCKUE U XUMHUUYCCKHE SBJICHUS, HAOIOICHIE, SKCIIEPUMEHT, MOJICIb, TUIIOTE3a, CAMHHUIIBI (PH3UUCCKUX BEIMYHH, aTOM, MOJICKYJIa,
arperaTHBIC COCTOSHHS BeIIecTBa (TBEPIOE, KUAKOE, Ta3000pa3HOE), MEXaHHUSCKOe NBI)KCHUE (paBHOMEPHOE, HEPaBHOMEPHOE, MPSIMOIHMHEHHOE), TPACKTOPHS,
paBHOCHCTRYOMIAs cua, aedopmartus (ynpyras, iacTH4ecKas ), HeBECOMOCTh, COOOIIAIOIINAECS COCY/IbI;

pasznu4ath sBieHus (AUQQy3us, TEMIOBOE JBIKEHUE YACTHI] BEIIECTBA, PABHOMEPHOE JBUKECHHE, HEPABHOMEPHOE JIBHIKEHHE, WHEPIINS, B3aUMOJCHCTBUE Tell,
paBHOBecHEe TBEPIBIX TEII C 3aKPEIUIEHHON OCBIO BpAIlleHUs, Tiepeaada JaBIIeHIs TBEPIBIMHU TEIaMH, )KUIKOCTSIMH U ra3aMu, aTMoc(epHOe aBICHHE, IaBaHUE TE,
MIpeBpAaIlCHIS MEXaHUYECKOW YHEPTHH) IO OIIMCAHHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UICCKOE SIBIICHHC;
pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NYECKUX SIBJICHHM B OKPYXKAIONMIEM MHUpE, B TOM 4YHcle (Qu3MvecKkue SBICHHsS B TPUPOJIE: MPUMEPHI ABHIKEHUS C
Pa3IMYHBIME CKOPOCTSIMH B )KUBOHM M HEXXHMBOH MPHUPOJE, NSHCTBHE CHJIBI TPSHHS B IMPHUPOJIC U TEXHHUKE, BIUSHUEC aTMOCPEPHOTO JABJICHUS HA KUBOU OPraHH3M,
IUTABaHUE PBIO, PhIYATH B TEIlC YCIIOBEKA, IPU STOM IEPEBOANTH MPAKTHYCCKYIO 3aa4y B YUEOHYIO, BHIJICIATh CYIIECTBCHHBIC CBOMCTBA (NIPU3HAKU) (PU3MIECKHUX
SIBJICHUM;



OTIMCHIBATh M3Y4YEHHbIC CBONCTBA Tel M (M3MUYECKUE SBICHUS, UCIONB3Yys (PU3NUCCKHUE BEIHMUMHBI (Macca, 00bEM, INIOTHOCTH BEIECTBA, BPEMS, ITyTh, CKOPOCTb,
CPemHss CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSDKECTH, BEC TeNa, CHJIa TPEHUS, JaBleHHE (TBEPAOTO Telsa, KUIKOCTH, Ta3a), BBITAIKUBAIONIAS CHJIA, MEXaHUIECKas
paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KOI((HIMECHT MOJE3HOr0 ACHCTBUS MEXaHM3MOB, KMHETHYECKass W IOTEHIMAIbHAS DHEPIHs), NMPHU ONHCAHUU
MPaBUJIBHO TPAKTOBAaTh (PU3NUIECKUH CMBICI HMCHONB3YEMBIX BEIWYMH, UX O0O3HAUCHHS M €IWHUIBI (U3MUECCKUX BEIMYIHH, HAXOIUTH (POPMYIIBI, CBSI3BIBAIOIINC
JaHHYIO (PU3MYECKYI0 BEIMYUHY C IPYTUMH BEIMUYUHAMHE, CTPOUTH IPadMKN N3yIEHHBIX 3aBHCUMOCTEH (PU3NUECKUX BEINIHH;

XapaKTepU30BaTh CBOWCTBA Tell, (PU3NUECKHE SIBICHHS U ITPOLIECCHI, NCTIONB3YsI TPaBUIIa CJIOXKEHHS CHJI (BJOJIb OJTHOM MpsMOK ), 3akoH ['yka, 3akoH [lackaist, 3akoH
Apxumena, IpaBUIIO PaBHOBECHs pbiyara (0JIOKa), «30JI0TOE MPABHJIO» MEXaHWKH, 3aKOH COXPAaHEHUs] MEXaHMYEeCKOW DHEPIHH, NPH ATOM JaBaThb CIIOBECHYIO
(hOpMyITHPOBKY 3aKOHA M 3aIIMCHIBATh €r0 MAaTEMaTHIECKOE BHIPAKEHHE;

OOBSCHSTH (DPM3MUYECKHE SIBJICHHUS, TPOLIECCH] M CBOWCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTYalMi NMPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BISBIATh IPHYMHHO-
CJIC/ICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX LIaroB ¢ ONOpoil Ha 1—2 HM3y4YEeHHBIX CBOWCTBA (PM3MUECKHX SBJICHWH, (PU3NYECKUX 3aKOHA HIIH
3aKOHOMEPHOCTH;

pemarts pacu€THbIE 3a1aui B 1 —2 neHCTBUS, HCIIONB3YsI 3aKOHBI X (POPMYIIBL, CBA3bIBAOIINE (DPU3HMUECKHE BEINYMHBL: HA OCHOBE aHAJIN3a YCIIOBHS 33/1a4H1 3aITUCHIBATh
KpaTKO€ YCJIOBUE, TOACTABJIATH (bmnqecmde BCJIMYUHEBI B q)OpMyJ'IbI 1 IPOBOAUTH paCHéTLI, HaXOJIUTb CIIPAaBOYHBLIC JTaHHBIC, HCO6XOHI/IMLI€ IJIA peUICHUs 3aJa4,
OILIEHUBATh PEATUCTUYHOCTH MOIYICHHOH (HU3HMUECKOM BEININHBI,

pacIio3HaBaTh NMPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh NMPH IOMOIIM (PU3MUECKUX METOJOB, B ONMCAHUM HCCIEIAOBAHMS BBIACIATH MPOBEPSEMOE IPEAONI0KCHNE
(runotesy), pa3nu4aTh ¥ HHTEPIPETHPOBATH IOTYUYEHHBIN pe3yabTaT, HAXOIUTh OUTHOKU B XOJI€ OIBITA, JeJIaTh BEIBOJBI 10 €T0 pe3yNbTaTaM,

MIPOBOJIUTH OTIBITHI 110 HAOIIOCHHUIO (DU3NICCKUX SIBJICHHUH MM (HU3NIECKUX CBOMCTB Tell: (hOPMYIMPOBATH IPOBEPSIEMbIC TPEAMOIOKEHH S, COOMpPATh YCTAHOBKY U3
MIPEATI0KEHHOTO0 000PYIOBAHUS, 3aIIMCHIBATh X0/ OTBITA M ()OPMYITHUPOBATH BBIBOBI;

BBITIOJIHATE MNPAMBIC U3MCPCHUSA PACCTOAHHA, BPEMCHU, MACChI TCJia, OG'I)éMa, CHUJIBI U TEMIIEPATYphbl C UCIIOJIB30BAHUEM AaHAJIOTOBBIX H HI/I(prBI)IX HpI/I60pOB,
3aMMChIBATh MOKa3aHUs MPUOOPOB ¢ YUETOM 3a/IaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUH;

MIPOBOANTH HCCIIEIOBAHNE 3aBUCHMOCTH OJHOM (M3MYECKOM BENMYMHBI OT APYTOM C WCIOJIB30BAaHMEM IPSIMBIX M3MEPEHHH (3aBHCHMOCTH IIyTH PaBHOMEPHO
JBIDKYILETOCS Tella OT BPEMEHH JIBIDKCHHMS Tella, CHUIIBI TPEHHS CKOJIBKEHHUS OT Beca Tejla, KauecTBa 00pabOoTKH MOBEPXHOCTEH TeJI M HE3aBUCHMOCTH CHIIBI TPEHHS
OT miomaau CONMPUKOCHOBCHHUSA TCJI, CUJIbI YOPYIOCTU OT YIAJIMHEHUA MPYKUHBI, BI)ITaJ'IKI/IBaIOH_[eI\/’I CHJIBI OT 00BEMa l'[Opr)KéHHOfI HacTu TC€JIa U OT INIOTHOCTHU
XKHUIKOCTH, €€ He3aBUCUMOCTH OT IUIOTHOCTH TeJla, OT ITyOMHBI, Ha KOTOPYIO IOTPYKEHO TEJO, YCIOBUH IUIaBaHUs TEJl, yCIOBUN PaBHOBECHSI pblyara U OJIOKOB),
Y4acTBOBATh B INTAHUPOBAHUN YIE€OHOT'O HCCIIEAOBAHMUS, COOMPATh YCTAHOBKY W BBIIIOJIHATH U3MEPEHUS, CIIeTys PEATI0KEHHOMY IJIaHy, UKCHPOBATh PE3yJIbTaThl
HOHy'—IeHHOﬁ 3aBUCUMOCTH (bI/ISI/I‘IeCKI/IX BCJIMYMH B BUJC MPCIIOKECHHBIX Ta6J'II/IIl n I'pa(i)I/IKOB, JI€JIaTh BBIBOABI IO PE3YyJibTaTaM UCCIICJOBaHUA,

MMPOBOANTE KOCBEHHBLIC HN3MEPCHUS (bI/I?;I/I‘IeCKI/IX BCJIMYUH (HJ'IOTHOCTI) BCIICCTBA XUIKOCTHU H TBépI[OI‘O TCJla, CUJla TPECHUA CKOJIBXKCHUA, TaBJICHUEC BO3AyXa,
BBITAJIKUBAOIIAsl CHIIA, ACHCTBYIONIAs HA MOTPYXKEHHOE B XKHIKOCTH TEJNO, KOI(PQUIMEHT MOIE3HOTO AEHCTBUS MPOCTHIX MEXaHH3MOB), CIEAYs IpEeIOKESHHON
HWHCTPYKIHWU: IPU BBITIOJITHCHU N H3MepeHHﬁ CO6I/IpaTB OKCIICPUMEHTAJIbHYIO YCTAHOBKY U BbIYHCJIATH 3HAYCHUE HCKOMOM BCJIIMYNHBI,

coOMr01aTh MTPaBHiIa TEXHUKU 0€30IIaCHOCTH NpH padoTe ¢ 1abopaTOpHEIM 000pyI0BaHUEM;

YKa3bIBaTh NPUHIHUIIBI ICHCTBHS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, TMHAMOMETP, COOOIIAIONINECS COCY kI, 0apOMETp, pbIuar, MOBIKHBIA 1
HETIOJIBMDKHBIN OJIOK, HAKJIOHHAS TFIOCKOCTD;

XapaKTepU30BaTh NMPUHIUIBI JEHCTBHUS M3YYEHHBIX MPUOOPOB M TEXHWYECKHX YCTPOHCTB C OIMOPOM Ha MX ONHCAHHS (B TOM YHCIE: MOJIIMIHHUKH, YCTPOHCTBO
BOJIOIIPOBO/IA, TU/IPABIMYECKHUI IIPECC, MaHOMETP, BEICOTOMED, TIOPIIHEBOI HACOC, apEOMETP), UCIIOJIB3Ys 3HAHHS O CBOHCTBAX (PU3NUECKHX SIBICHUI 1 HEOOXOJMMBbIE
(u3nyYecKre 3aKOHbI 1 3aKOHOMEPHOCTH;



MPUBOINUTH TPHUMEPH (HAXOAWUTHh HMH(OpMANNIO O MPUMEPax) MPAKTUYECKOTO HCIOIb30BaHMSA (PU3WUIECKUX 3HAHMWI B MOBCEAHEBHOM XW3HU 1A 00€CHEUCHUS
0e30macHOCTH IIpH OOpalIeHUH C MPUOOpaMHM M TEXHHYECKUMH YCTPOWHCTBAMH, COXPAHEHHUS 3/I0POBbSI U COONIOJCHUS HOPM 3KOJIOTHYECKOTO IOBEACHHS B
OKpYy>KarouleH cpene;

OCYIIECTBIISITH OTOOP MCTOYHHKOB HMH(popManuu B MHTEpHETE B COOTBETCTBHMH C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLIMXCS 3HAHUH W ITyTEM
CPaBHEHUS PA3TUYHBIX ICTOYHUKOB BBIACIATH HH(POPMAIHIO, KOTOPAs SIBISETCS TPOTHBOPEUNBOM HITH MOKET OBITh HEAOCTOBEPHOM;

HCIIONIb30BATh IPH BHITOJHEHUH Y4E€OHBIX 3a/JaHUH HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy (pU3NYecKoro coJepkaHus, ClipaBOuHbIe MaTepHabl, pecypchl ceTd HTepHeT,
BJaJeTh MPUEMAaMHU KOHCIIEKTHPOBAHHUS TEKCTA, MpeoOpa3oBaHus HHPOPMAIMH U3 OJJHOHM 3HAKOBOW CHCTEMBI B IPYTYIO;

c03/1aBaTh COOCTBEHHBIE KPAaTKUE MICEMEHHBIE M YCTHBIE COOOMICHNS Ha OCHOBE 2—3 MCTOYHUKOB WHPOPMAINHU (HU3NIECKOTO COACPKaHUS, B TOM YHCIIE ITyOIHIHO
Jie7IaTh KpaTKue COOOLICHHs O pe3ysbTaTax MPOEKTOB MIIM YUeOHBIX MCCIIEJOBAaHMMN, MPU STOM I'PAaMOTHO HCIIOJIb30BATh U3YUYEHHBIH HMOHATUIHBIN anmapar Kypca
(U3KKH, CONPOBOXKIATH BHICTYIIJICHUE NIPE3CHTAIHEH;

IIPY BBITIOJTHEHUHN y4eOHBIX MPOECKTOB M NCCIIEJOBAHUN PACIIPENENIATh 00A3aHHOCTH B TPYIIIE B COOTBETCTBHH C OCTABICHHBIMH 33ja4aMu, CICIUTH 32 BBIOTHEHIEM
IUIaHa JICWCTBHH, afeKBATHO OLCHMBATh COOCTBEHHBIH BKIAJ B JESTCIHLHOCTH TPYIIIBI, BEICTPAaHBAaTh KOMMYHHMKATHBHOE B3aMMOJCHCTBHE, yUHTHIBas MHCHHC
OKPYKAIOIINX.

K xoHIty 00yueHus B 8 kJ1acce mpeJMETHBIE pe3yIbTaThl HA 0a30BOM ypOBHE JOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIMXCS] YMEHHH:

UCTIONIB30BATh MOHATHA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBIDKCHHUE aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUS BEUIECTBA, KPUCTAIIMIECKHE M aMopdHbIe
TeJla, HACBIICHHBIN U HEHACBILEHHBIN 11ap, BIAKHOCTh BO3yXa, TEMIIEpaTypa, BHYTPEHHS SHEPruUs, TCIUIOBOM JABUraTellb, 3JIEMEHTAPHBIN 3JIEKTPUUECKUN 3aps,
3JIEKTPUYECKOE I10JIE, IPOBOJAHUKY U AUDJIEKTPUKY, IOCTOSHHBIHN 3JIEKTPUYECKUN TOK, MArHUTHOE II0JIE;

pa3nuuarh ABICHUS (TEIJIOBOE PACIIMpPEHUE M CXKATHE, TeIUIoIepenaya, TEII0BOE PaBHOBECHE, CMAadMBaHNE, KalMJUILIPHBIC SIBJICHUS, UCIIApEHNE, KOHICHCAINS,
IUTaBJICHHE, KpUCTAIN3alus (OTBepieBaHNe), KHIICHHE, Teryonepeaaya (TeIuIoNpoBOAHOCTb, KOHBEKIIHS, U3yUEeHHE), JEKTPU3alHs Tel, B3aUMO/IeHCTBUE 3apsIOB,
JICHCTBUS DJIEKTPUYECKOIO0 TOKA, KOPOTKOE 3aMbIKAaHUE, B3aUMOJICHCTBHE MAarHUTOB, JEHCTBUE MArHUTHOIO II0JIS HA IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAast
MHIIyKIUS) TI0 OIIMCAHMIO X XapaKTEePHBIX CBOHCTB M HA OCHOBE OIBITOB, IEMOHCTPHPYIOIINX AaHHOE (DPU3MUECKOE SBICHUE;

pacIio3HaBaTh IPOSIBJICHNE U3YYEHHBIX (PU3NUECKUX SIBICHHH B OKPY)KAIOIIEM MHpE, B TOM 4HciIe (pu3nuecKue SBICHUS B MPUPOJIC: TIOBEPXHOCTHOE HATSDKEHUE U
KalWUJISIPHBIE ABJICHUS B IIPUPOJE, KPUCTAIIBI B IpUpoe, n3nydeHne CoiHIa, 3aMep3aHrue BOTOEMOB, MOPCKHE OpH3bl, 00pa3oBaHHE POCHI, TYMaHa, UHEs, CHEra,
JIEKTPUUECKHE SIBIICHUS B aTMOC(epe, STIEKTPUIECTBO KUBBIX OPraHU3MOB, MAarHUTHOE 1oJ1e 3eMITH, Ipeid MOII0COB, POJIb MAarHUTHOTO MOJIS JUIA )KU3HHU Ha 3eMIle,
TIOJISIPHOE CHSIHUE, TIPH 3TOM NEPEBOANTD NPAKTHIECKYIO 33/1a4y B y4eOHYIO, BBIJIEISTH CYIIECTBCHHBIE CBOMCTBA (TPU3HAKH) (GU3MUECKUX SBJICHUI;

OTMCHIBATh M3y4YCHHBIE CBOMCTBA Tel M (PM3WYECKHE SBICHUS, UCHOJB3yd (PU3NYECKHE BENWYMHBI (TeMIlepaTypa, BHYTPEHHSAS JHEPTHUS, KOJIMYECTBO TETUIOTHI,
ylelibHasl TEIIOEMKOCTh BEIIECTBa, yJelibHasl TEeIJIOTa IJIaBJICHUs, YAElbHas TeIuloTa napooOpa3oBaHUs, ylelibHas TEIUIOTa CrOpaHMsl TOIUINBA, KOI(PPHUIHEHT
MOJIE3HOTO JEMCTBUS TEIJIOBOM MAaIlUHBI, OTHOCUTEIbHAS BIIAXKHOCTb BO3/yXa, HNEKTPUUECKUI 3aps], CHIAa TOKA, dJIEKTPUYECKOE HAMPSIKEHHE, CONPOTUBICHHE
IIPOBOJIHUKA, YJENbHOE CONPOTHBICHHE BEHIeCTBA, paboTa M MOIIHOCTH 3JIEKTPHYECKOTO TOKA), MPH ONHCAHWM MPABWIBHO TPAKTOBATh (PU3MUYECKHI CMBICI
UCIIONIb3YyEeMbIX BEJIMYHMH, O0O3HAUCHUS W €AMHHIBI (U3MYECKUX BEIMYMH, HAXOAUTH (OPMYJbI, CBS3BIBAIOUIME NaHHYI (DU3MYECKYIO0 BEJIMYHMHY C JIpyrHMH
BEJIMYNHAMH, CTPOUTH TPA(UKHU N3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIHUNH;

XapaKTepU30BaTh CBOWCTBA TeJ, (M3NUYECKUE SBICHHS U IPOIECCHI, UCIIOb3Ysl OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO -KHHETHYECKO TEOPHH CTPOCHUS BEIIECTBA,
MIPUHIUI CYNEPIIO3UIINH ToJieil (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsia, 3akoH OMa 11 ydacTka memnu, 3akoH Jxoynsa—Jlenna, 3akoH coxpaHeHUs
SHEPTHH, TIPH 3TOM JIaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aITMCHIBATH €I'0 MATEMaTHYECKOE BHIPAKEHHE;



OOBSACHITH ()M3MUECKHE MPOLECCHI W CBOHCTBA TElI, B TOM YHCIE M B KOHTEKCTE CHTyallMii NPaKTHKOOPHEHTHPOBAHHOTO XapaKTepa: BBIBIATH
MIPUYNHHOCIIECTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHNE U3 | —2 JIOTMYECKUX IIAroB ¢ ONMOpoil Ha 1—2 N3ydIeHHBIX CBOWCTBA (PM3NIECKUX SIBICHUH, PU3NIECKUX 3aKOHOB
UJIU 3aKOHOMEPHOCTEH;

pemats pac4ETHBIC 3a1a9l B 2—3 AEHCTBUSL, HCIIONB3YsI 3aKOHBI U (DOPMYJIIBI, CBA3BIBAIOIINE (DM3UUECCKUE BEIMUNHBI: HA OCHOBE aHAJIN3a YCIIOBUS 331441 3aITUCHIBATh
KpaTKOE yCJOBHE, BBISIBISATH HEAOCTATOK JAHHBIX JUIA PEIICHHS 337add, BHIOMPATh 3aKOHBI M (hOPMYJIBI, HEOOXOIUMBIEC IS €€ PEIIeHHs, IIPOBOJUTh PacdETHl U
CpaBHHMBATh MOJYYECHHOE 3HaYeHNE (HPU3NUECKON BEJIMYHMHBI C U3BECTHBIMH JIAHHBIMH;

pacrio3HaBaTh MNpPOOJNEMBI, KOTOPbIE MOKHO DEIIMTh IPHU NOMOIIM (U3UYECKHX METOIOB, HCIOJB3Ys OIHMCaHWE HCCIECAOBAHUS, BBLICIATH IPOBEPSECMOE
IIPEATION0KEHHE, OIICHIBATh MMPABMIIBHOCTD HOPSAIKA MPOBEICHHUS NCCIEIOBAHMS, JICNIaTh BBIBOIBI;

MIPOBOJUTH OTIBITHI MO HAOMIONCHUIO (PU3NYECKUX SBICHUN WM (PU3NYECKUX CBOMCTB TeN (KamWULpHbIC SBJICHUS, 3aBUCUMOCTD JaBJICHUS BO3yXa OT ero 00béMa,
TEMIIEpaTypbl, CKOPOCTH MPOIIEcca OCTHIBAHUS M HArpEBaHMs P W3JTyUYCHHUHU OT LIBETa U3NTydarouiel (oryionaomiell) NoBEpXHOCTH, CKOPOCTh M CIAPEHUS BOJIBI OT
TEMIIEPaTyphl KUIKOCTH U IUIOMAAN €€ MOBEPXHOCTH, SIEKTPH3ALUS TEJI U B3aMMOJCHCTBHE 3JIEKTPUYECKUX 3apsAN0B, B3aUMO/ACHCTBHE MOCTOSHHBIX MarHHUTOB,
BU3yaNM3allis]l MAarHUTHBIX TIOJICH IOCTOSHHBIX MAarHUTOB, JACHCTBHS MAarHUTHOTO IIOJSl Ha TPOBOJHHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHWTa, CBOMCTBA
ANIEKTPOJIBUIATEIISI TOCTOSHHOTO TOKA): ()OPMYJIMPOBATh MIPOBEPSIEMbIE PEATONI0KEHNS, COOUPATh YCTAHOBKY M3 MPEIJIOKEHHOTO 000PYIOBaHUsI, OMHCHIBATH X0
oTIbITa U POPMYITHPOBATH BHIBOJIBI;

BBINIOJTHATH NPSIMBIE H3MEPEHHS TEMIIEPATYPhI, OTHOCHTEIBHON BIAXXHOCTH BO3/LyXa, CHJIBI TOKA, HAIPSDKCHMS C NCTIOJIB30BAaHIEM aHAJIOTOBBIX IIPUOOPOB U TATINKOB
(u3NYeCKUX BEJIMYUH, CPABHUBATH PE3YJIbTAThl H3MEPEHHI C YIETOM 3aJ]aHHOM aOCOMIOTHON MOTPEITHOCTH;

MIPOBOJIUTH HCCIIEIOBaHHE 3aBUCHMOCTH OJHOM (U3MYECKOH BENMYMHBI OT JAPYIOM C HMCIOJIb30BAaHHEM IPSMBIX H3MEPEHHH (3aBHCHMMOCTH COTPOTHBICHUS
MIPOBOHUKA OT €TO [UIMHBI, IUIOMIaIH IONEPEIHOrO CEUYEHHS W yJENBHOTO CONPOTHBICHUS BEUIECTBA NMPOBOIAHMKA, CHIIBI TOKA, WAYIIETO Yepe3 MPOBOAHUK, OT
HaTpsKCHUS Ha IPOBOJHUKE, HCCIICAOBAaHKE MOCIEI0BATENFHOTO U NApAIIEIFHOIO COSAMHEHUH TPOBOIHUKOB): IUIAHUPOBATh UCCIIEA0BaHUE, COOUPATh YCTaHOBKY
U BBINOJIHSTE U3MEPEHHMs, CIEAYsI MPEATI0KEHHOMY IUIaHy, (PUKCHPOBATh pe3ysIbTaThl MOJYUYECHHOH 3aBUCUMOCTH B BUJE TaOJMI U rpadMKOB, JeJ1aTh BBIBOJBI 110
pe3ynbTaTaM UCCIEeJOBaHHUS;

MIPOBO/INTH KOCBEHHBIC M3MEPEHUs (U3NIECKNX BENWYMH (yAeNbHas TeINIOEMKOCTD BEIIECTBA, CONMPOTUBIICHHE IPOBOIHHIKA, PA00Ta ¥ MOIIHOCTh 3JIEKTPUIECKOTO
TOKa): TUTAHUPOBATh U3MEPEHUs], COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIEAYS MPeAI0KeHHOW HHCTPYKIIUH, U BBIYUCIIATH 3HaUEHUE BT YHHBI,

co0JII0/1aTh NpaBUJIa TEXHUKH 0€301IaCHOCTH IIPpH paboTe ¢ 1abopaTopHBIM 000pyI0BaHHEM;

XapaKTepU30BaTh NMPUHIMIIEI ACHCTBUS M3YUYEHHBIX MPHOOPOB M TEXHWYECKUX YCTPOWCTB C OIMOPOI HA MX ONMMCAHMSA (B TOM 4YHCIIE: CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETp, MapoBasi TypOWHa, aMIIepMeTp, BOJIBTMETpP, CUETUHK IEKTPUUECKON IHEPTUH, dJIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTeNIbHBIE AIEKTPOIPUOOPHI
(IpuMepBl), ANMEKTPUUECKHE MPEAOXPAHUTEINH, IEKTPOMArHUT, dJIEKTPOABUIATENlb TIOCTOSIHHOTO TOKa), MCIIOJb3Ysl 3HAHUSI O CBOWCTBAaX (pU3MUECKHUX SIBICHUN U
HeoOxoanMble (PU3NIECKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA M HM3MEPHUTENbHBIE NPHOOPHI MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KHIKOCTHBIH TEpMOMETp, TepMocC,
TICUXPOMETP, TUTPOMETP, ABUTATEIh BHYTPEHHETO CTOpPaHUs, DJEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbI JJIEKTPUUECKHX IIeTed C TOCeI0BaTEIbHBIM U
TIapauIeIbHBIM COEIMHEHNEM 3JIEMEHTOB, Pa3ndas yCIOBHbIE 0003HAYCHUS JIIEMEHTOB JIEKTPUIECKUX IIeHeH;

NIPUBOJMTH TIPUMEPHI (HaXOIUTh MH(OpMalWIo O MpUMEpax) IPAaKTUYECKOro HMCHOIb30BaHUS (PU3NYECKUX 3HAHWI B NMOBCEIHEBHOW JKM3HU Ul 00€CIeYeHUs
0€30MacHOCTH TMPHU OOpaleHNuH ¢ MPUOOpaMH W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUsS 370POBBS W COONIOJCHUS HOPM DKOJOTHMYECKOTO TIOBEICHHS B
OKpYKarolleil cpeze;

OCYIIECTBIISITh NOUCK MH(pOpManny (HU3NUECKOro cojepkanns B MiHTepHeTe, Ha OCHOBE MMEIOLIMXCS 3HAHUH U ITyTEM CPaBHEHHUS JIOMOJIHUTEIBHBIX UCTOUHHKOB
BBIACIISATH HH(bOpMaHPHO, KOTOpas ABJIACTCA HpOTHBOpe‘IHBOﬁ WTH MOKET OBITH He}lOCTOBepHOﬁ;



UCTIONIB30BAaTh MPH BHITOJHECHNH YI€OHBIX 3a/laHHi HAYYHO-TIOMYJIIPHYIO JIUTEPaTypy (pU3HIecKoro cogepskaHus, CIIpaBOYHbIC MaTepHabl, pecypcsl ceTu MHTepHeT,
BIAETh NPUEMAMHU KOHCIICKTUPOBAHUS TEKCTa, TPeo0pa30oBaHus HHGOpMANNH U3 OJHOW 3HAKOBON CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U KPATKHE YCTHBIE COOOMIEHU, 000011as MHOOPMALIUIO N3 HECKOJIBKIX HCTOYHUKOB (PM3HYECKOTO COACPIKaHMsI, B TOM YHCIIE
IyOJIMYHO HPENCTABIATh PE3yIbTAaThl IIPOSKTHOW WIIN HMCCIIEA0BATENBCKON IESTENBHOCTH, IIPH 3TOM TPaMOTHO HCHOJIb30BaTh W3YUECHHBIH MOHATHHHBIN ammapaT
Kypca (DU3UKH, COIPOBOXKIATh BEICTYINICHNE IIPE3EHTAIINEH;

TIPY BBINOJIHEHUH y4eOHBIX POEKTOB M HCCIIEA0BaHUI (PU3NUECKHUX MPOLIECCOB PACIPEEISITh 00I3aHHOCTH B IPYIIIE B COOTBETCTBHH C IIOCTaBICHHBIMU 3a/ja4yaMHy,
CIEeIUTh 3a BBINOJHEHHEM IUIaHa JEHCTBUN M KOPPEKTHPOBATh €ro, aJeKBATHO OLIGHUBAaTh COOCTBEHHBIM BKJIaA B JEATENbHOCTb TIPYIIBI, BBICTPaUBATh
KOMMYHUKAaTHBHOE B3aNMOAEHCTBUE, IPOSABISSL TOTOBHOCTh Pa3peIiaTh KOHMINKTHI.

K KOHITY O6y‘~IeHI/IH B 9 Ki1acce MPEAMCETHBIC PE3YJIbTAThHI HA 0a30BOM YPOBHE JOJIKHBI OTpaKaTh C(l)OpMI/IpOBaHHOCTL y 06yl1a}01111/1xca yMeHHﬁZ

HCIIONIb30BaTh MOHSTHUS: CUCTEMa OTCUETa, MaTepHalibHasl TOUKa, TPACKTOPHSI, OTHOCUTEILHOCTh MEXaHMYECKOTO ABMKEHHS, AedopMarus (ynpyras, IacTuieckast),
TpEHHE, IEHTPOCTPEMHUTEIEHOE YCKOPEHHE, HEBECOMOCTh M MEPErpy3KH, LEHTP TSKECTH, a0COIMIOTHO TBEPAOE TEINO, IEHTP TSHKECTH TBEPIOTO Tela, PaBHOBECHE,
MEXaHWYeCKHe KoJeOaHMs W BOJHBI, 3BYK, MH(QPA3ByK W YJIbTPa3BYK, 3JIEKTPOMArHHUTHbBIC BOJHBI, IIKaJla 3JIEKTPOMArHUTHBIX BOJH, CBET, OJNM30PYKOCTH
AaJIbHO30PKOCTD, COCKTPbI UCITYCKaAHHWA U TTOTJIOICHU, anb(ba, Oera- u raMMa-u3JayuCHus, U30TOIIbI, AACPHAA SOHCPICTUKA,

pa3nuuarh SBICHUA (PaBHOMEPHOE M HEPaBHOMEPHOE NPSMONMHEHHOE IBIDKCHHE, PABHOYCKOPEHHOE IPSIMOJIMHEHHOE ABW)KEHHE, CBOOOJHOE MaJeHHE Tell,
PaBHOMEpPHOE ABI)KEHHE MO OKPYKHOCTH, B3aUMOJEIHCTBHUE Tell, pEaKTUBHOE IBIDKCHHUE, KOJieOaTeNbHOE ABKEHHE (3aTyXarollne U BBIHYKACHHbIE KOJeOaHMs),
PE30HAHC, BOJHOBOE JIBMKECHUE, OTPAKEHHE 3BYKA, NPAMOJIMHENHOE PACIIPOCTPAHEHHE, OTPAKEHUE U NIPEJIOMIIEHUE CBETA, ITOJHOE BHYTPEHHEE OTPAKEHUE CBETA,
pasiioxeHue OeI0ro CBeTa B CIIEKTP U CIOKEHUE CIIEKTPaIbHBIX IBETOB, JUCIEPCHS CBETA, €CTECTBEHHAs PaIMO0AKTHBHOCTh, BOSHUKHOBEHHE JIMHEHYAaTOrO CIIEKTpa
M3ITyYeHHMs) M0 OMMCAHMIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIONINX JaHHOE (pru3nuecKoe sBICHHUE;

pacrio3HaBaTh MPOSIBICHHE U3YYEHHBIX (M3MYECKUX SBJICHUN B OKPYKarOIEeM MHpe (B TOM 4YHCIIe (U3UIECKUE SBJICHUS B IPUPOJIE: PUIMBBI U OTIIUBBI, IBHIKECHHUE
mia"eT ColHeYHOo CHUCTEMbI, pPCAKTUBHOC JABMKCHUEC KMBBIX OPTaHU3MOB, BOCIIPUATHC 3BYKOB )KUBOTHBIMU, 3EMJIICTPACCHUC, celicMuuecKkue BOJIHBI, IYHaMH, 3XO,
I[BETA TEJ, ONTHYECKUE SBJICHHUA B NPHUPOJE, OHOJIOTHYECKOE JMAeHCTBHE BHIMMOIO, YIbTPA(HUOIETOBOTO M PEHTIEHOBCKOTO W3IYYCHHH, €CTECTBEHHBIN
panuoakTHBHBIN (POH, KOCMHYECKHE JIy4H, paJMOaKTHBHOE M3Iy4eHHe NPUPOJHEIX MUHEPAJIOB, ICHCTBUE PaANOAKTHBHBIX N3TyUYeHUH Ha OPTraHu3M 4YelloBeKa), IPH
3TOM MEPEBOIUTH MPAKTUUECKYIO 33/1a4y B YUCOHYIO, BBIICIIAThH CYIIIECTBCHHBIC CBOMCTBA (MMPU3HAKK) PU3HUUECKUX SIBICHUM;

OTIMCHIBATh U3yUYEHHBIE CBOMCTBA Tel M (U3MUECKHE SBICHMS, MCIONB3Ys (U3MUECKHE BEIMYMHBI (CPEIHSSI M MIHOBEHHAs CKOPOCTH Tella IPH HEPaBHOMEPHOM
JBIKCHUH, YCKOpPEHHE, IepeMEleHNe, Iy Th, YIII0Bas CKOPOCTh, CHJIa TPEHHMS, CHJIa YIIPYTOCTH, CHJIA TSDKECTH, YCKOPEHHE CBOOOIHOTO Ta/IeHUs, BEC Tela, UMITYJIEC
TEJia, UMIIYJIBC CUJIbI, MEXaHUYCCKas pa60Ta 1 MOUIHOCTDb, MOTCHIHUAJIbHAA SHEPIUA TEJIa, MOAHATOIO0 HaJl MOBEPXHOCTHIO 3€EMJIU, TOTCHUIHUAJIbHAA SHECPTUA cKaToM
MPYXKHUHBI, KHHETUYCCKas OHEPIrus, MOoJIHaA MEXaHUYECKasA SJHECPT U, IEPUOJT U HaCTOTa KOHe6aHHﬁ, JUIMHA BOJIHBI, TPOMKOCTD 3BYKa U BBICOTA TOHA, CKOPOCTH CBCTA,
TIOKa3aTelb MPEJIOMIICHHSI CPEAbl), IPH ONMCAaHWW MPABHIBHO TPAKTOBATh (DPM3MUECKHH CMBICT MCIOIb3YEMBIX BEIMYMH, 0003HAUEHHS W €AMHHUIBI (PU3HUECKUX
BEJIMYMH, HAXOJUTh (POPMYJIbI, CBSA3BIBAIOIINE TAHHYIO (DU3NUECKYIO BEJIUUUHY C JPYTHMMHU BEJIMYUHAMH, CTPOUTH rPpadMKH U3yYSHHBIX 3aBUCUMOCTEH (DU3NUECKUX
BEJIINYUH,

XapaKTepU30BaTh CBONCTBA Tell, pru3NUecKue SIBICHNS M IPOLIECCHI, NCTIONB3YS 3aKOH COXPAHEHUs PHEPTHH, 3aKOH BCEMUPHOTO TATOTEHHS, IPUHIIUIT CYNEPIIO3UIINT
CWJI, TIPUHIMII OTHOCUTENbHOCTU [anunes, 3akoHbl HbrOTOHA, 3aKOH COXpaHEHUS MMIIYJIbCA, 3aKOHBI OTPa)KE€HHsI M IIPEIOMIIEHUS CBETA, 3aKOHBI COXPaHEHUS
3apsI0BOTO M MAaCCOBOTO YHUCET IPH AACPHBIX PEAKIUAXK, IPH 3TOM JaBaTh CIOBECHYIO (DOPMYTHUPOBKY 3aKOHA M 3aIMCHIBATh €r0 MaTEMAaTHIeC KOE BEIPA)KEHHE;
OOBSICHATH (PU3NYECKHE NPOLECCHl M CBOMCTBA TeJl, B TOM 4YHCIE W B KOHTEKCTE CHUTYallMii NPaKTHKOOPUEHTHPOBAHHOTO XapakKTepa: BBIABIATH NMPUYNHHO-
CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE M3 2—3 JIOTHYECKHX IIaroB C ONMOPOH HA 2—3 M3yYEHHBIX CBOWCTBA (M3MUYECKUX SIBICHHUH, (PU3NUECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEI];



pemaTs pacuéTHbIe 3aJa4u (OMUPAOIINECS HA CUCTEMY M3 2—3 ypaBHEHHI), UCIIOJIB3Ys 3aKOHBI M ()OPMYIIbI, CBSI3bIBAIONINE (PU3NUSCKUE BEIMYMHBI: HA OCHOBE
aHaIM3a YCJIOBHS 3a/1a4M 3allMCHIBATH KPATKOE YCIIOBUE, BBIABIATH HEAOCTAIOIIUE WM M30BITOUYHBIC NAaHHBIC, BRIOMPATh 3aKOHBI M ()OPMYIIBI, HEOOXOJUMBIE IS
peLIeHUs], IPOBOIUTH PAaCUEThI U OIIEHUBAThH PEATUCTUYHOCTD MTOJTYYEHHOTO 3HaUCHUS (PU3NIECKON BEITMYHMHBL;

pacrio3HaBaTh MpPOOJIEMBI, KOTOPbIE MOKHO pEIINTh IPH MOMOIMM (U3UYECKHX METOZOB, HCIONB3Ysl ONHMCAaHWE HCCICHOBAHUS, BBIICIATH IIPOBEPIECMOE
MIPEATIONI0KEHHE, OIIEHIBAThH MPABIIIHOCTD TOPSAKA MPOBEICHUS NCCIECIOBAaHMS, JENaTh BHIBOBI, HHTEPIPETHPOBATH PE3yIbTaThl HAOMIOJCHUH U OIBITOB;
IIPOBOJNTH OMBITHI MO HAOIIONEHHIO (DPU3MYECKHUX SIBICHUH WIM (U3NYECKUX CBOWCTB TeJd (M3ydeHHE BTOPOTo 3akoHa HbloTOHa, 3aKOHA COXPaHEHUS dHEPIHH,
3aBUCHMOCTH IepuoAa KojieOaHMi NMPYKMHHOTO MasTHHKAa OT Macchl Ipy3a M JKECTKOCTH MNPY)XUHBI M HE3aBUCHMOCTh OT aMIUTMTYJbl MajbIX KoJeOaHHH,
MIPSMOJIMHEHHOE PACHPOCTPAaHEHHE CBETA, PAa3lIOKEHHE OEJoro CBETa B CIEKTP, M3yUCHHE CBOICTB M300pak€HHS B IUIOCKOM 3€pKaie M CBOWCTB M300pa’KeHUS
npeaMeTa B coOuparomieil JIMH3e, HaOII0/IeHNe CIUIONIHBIX U JIMHEHYaThIX CHEKTPOB M3IY4EHHs): CAaMOCTOSTENILHO cOOMpaTh YCTaHOBKY M3 M30BITOYHOTrO Habopa
000py/IoBaHUsl, ONTUCHIBATH XOJ OIBITA U €r0 PE3YJIbTaThl, (JOPMYIHPOBATH BHIBOIBI;

IIPOBOAUTD NIPH HEOOXOANMOCTH CEPHIO NPSIMBIX M3MEPEHHH, ONPEAENsAs CpeAHee 3HaUeHIE n3MepsAeMoi BennunHbI ((poKycHOe paccTosHEE COOMpPAIOIIEH JINH3bI),
000CHOBBIBaTh BEIOOD crIoco0a H3MEPEeHNUs (M3MEPHUTEIBHOTO MPHO0opa);

MIPOBOJIUTH UCCJIEOBAaHNUE 3aBUCHUMOCTEH (DM3MUYECKHUX BEJIMYUH C MCIOJIBb30BAaHHEM IPSIMBIX W3MEpEHUil (3aBUCUMOCTh IIyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HavyalbHON CKOPOCTH, NMEPHOAA KOINeOaHNH MaTeMaTHIECKOTO0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH YIJIa OTP)XEHHS CBETa OT yIia HMaJCHUSI U
yIiIa IIPEJIOMIICHHS OT yIJIa MaAeHHs): IUIAHUPOBATh UCCIIEJOBAaHNE, CAMOCTOATEIHHO COOMPATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIBTATHI MOJNyYCHHON 3aBHCHMOCTH
(1)I/I3I/I‘IGCKI/IX BCJIMYUH B BUJIC T36HI/IH )44 Fpa(bI/IKOB, JCJIaTh BBIBOALI 11O PE3YyJIbTaTaM UCCIICAOBAHUA;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3MYECKUX BEITMYHH (CPEIHSISI CKOPOCTh U YCKOPEHHE Tella IIPH PAaBHOYCKOPEHHOM JBHKEHHH, YCKOPEHHE CBOOOIHOTO MaJICHuUS,
KECTKOCTD MPY>KUHBI, KOAQ(UIUECHT TPEHHUS CKOJBKCHUS, MEXaHW4IecKasi paboTa ¥ MOIIHOCTh, YAaCTOTA M MEPHOA KoJeOaHW MaTeMaTHYeCKOTO M HPYXHUHHOTO
MasITHUKOB, ONTHYECKasi CHJIa COOMpAIONIeH JTMH3bI, PaJUOaKTUBHBIN (OH): IJIAHUPOBATH U3MEPEHUs, COOMPATh SKCIEPHUMEHTAIBHYIO YCTAaHOBKY M BBIIIOJIHSATH
U3MEpECHUs, CICAYA npe;:[nomeHHof/i HWHCTPYKUOHWHU, BBIYUCIIATHL 3HAYCHUEC BCIINYUHBI U aHAJTIU3UPOBATH IMOJYUCHHBIC PE3YJIbTAThI C y‘-IéTOM 3allaHHOﬁ IMOTPEIIHOCTHU
HU3MEpPEHUH;

co0JII0/1aTh MpaBUJIa TEXHUKH 0€30MacCHOCTH IIpH paboTe ¢ 1abopaTopHBIM 000pyI0BaHUEM;

pa3iIu4aTh OCHOBHBIE IPU3HAKU M3YYCHHBIX (PU3MUECKUX MOJETICH: MaTepHuaIbHas TOUKa, aDCOIIOTHO TBEPIOE TENIO, TOUSUHBIN HCTOYHHK CBETA, JIy4, TOHKAs JIMH3A,
IUIaHEeTapHas MOJENb aTOMa, HyKJIOHHAsl MOZIENb aTOMHOTO sIIpa;

XapaKTepU30BaTh NPUHIIUIIEI AEHCTBUS N3yYEHHBIX IPHOOPOB U TEXHMYECKUX YCTPOHCTB C OMOPOH HAa X OMUCAHUS (B TOM YHCIIC: CIIMAOMETD, AATYUKH HOJIOKCHHUS,
PacCTOSHUSL U YCKOPEHUsI, paKeTa, 9X0JI0T, OYKH, IEPUCKOI, (hoToarmapar, ONTHIECKHE CBETOBOIBI, CIIEKTPOCKOII, TO3UMETp, KamMepa BuiibcoHa), NCTIONB3Ys 3HAHUS
0 cBOMCTBaxX (PM3MYECKUX SBICHUN U HEOOXOAMMBIE (PU3MUECKHE 3aKOHOMEPHOCTH;

UCTIONIB30BATh CXEMBl U CXEMAaTHYHbIE PUCYHKH M3YYEHHBIX TEXHHUECKHX YCTPOHCTB, M3MEPHUTEIHHBIX MPHOOPOB M TEXHOJOTHUECKHX IPOIECCOB MPH PEIICHUH
y4eOHO-TIPaKTUYIECKHX 3a/1a4, ONTHUECKUE CXEMBbI I OCTPOCHUS N300paKeHUH B IMIJIOCKOM 3epKajie ¥ coOMparoliel JIuH3e;

MIPUBOANUTE TPUMEPH! (HAXOTUTh MH(POPMAIMIO O MpUMepax) MPaKTHUECKOTO HCHOIH30BAHUSA (U3NUECKUX 3HAHUI B MOBCEAHEBHOW XHU3HM Ui 0OecledeHus
0e30macHOCTH IIpKU OOpalieHun C MpUOOpaMHM M TEXHWYECKUMH YCTPOHCTBAMH, COXPAaHEHUs 370pPOBbsI W COONIOACHUS HOPM 3KOJIOTHYECKOTO MOBEICHHUS B
OKpYKarouleil cpeze;

OCYIIECTBIJIATH MOMCK MHpOpManuu (pu3udeckoro copepkaHust B VIHTEpHETe, CaMOCTOSTETHHO (POPMYIHPYS MOUCKOBBIA 3alpOC, HAXOIUTHh MYTH ONPEACICHUS
JIOCTOBEPHOCTH IOJYYE€HHOH MH(OpMaK Ha OCHOBE MMEIOIIUXCS 3HAHUN M JTOTIOJTHUTENILHBIX HCTOYHUKOB;

UCIIONIb30BATh IPH BHITOJHEHNH Y4€OHBIX 3a/IlaHUH HAYYHO-TIOMYJISIPHYIO JINTEpaTypy (pU3HIecKOro coJepikaHus, CIIpaBOYHbIE MaTepHaIbl, pecypchl cetu MHTepHeT,
BJIAJIETH TPUEMaMH KOHCIIEKTHPOBAHHS TEKCTa, IPe0oOpa3oBaHIsI HHPOPMALINU U3 OJHOW 3HAKOBON CHCTEMBI B IPYTYIO;



e Co37aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOLICHUS HA OCHOBE HH()OPMALMHM W3 HECKOJIBKHX HCTOYHHKOB (DH3MUECKOTO COJCpPKAHHS, IyOIHIHO
MIPEACTABILITE PE3YNBTAThl IPOSKTHOW MIIHM MCCIICIOBATENBCKOM AEATEIBHOCTH, IPH 3TOM IPAaMOTHO MCIHOJIB30BAaTh N3yUCHHBIN MOHITHHHBIN arapaT u3y4acMoro
paszena GpU3NKU U CONPOBOXKAATh BBICTYIUICHUE MTPE3EHTalel ¢ y46TOM 0COOEHHOCTEH ay JUTOPHH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosmm4ecTBo yacos DJIeKTPOHHBIE
Ne HaunmeHoBaHue pa3aeioB H TeM (uudposbie)
KonrposabHbie IIpakTnueckune
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl

Pa3gen 1. ®usnka u eé poJib B NO3HAHUM OKPY:KAIOLIEero MUpa

11 dusKKa - HayKa O Ipu 2 bubmmorexa ITOK
. R PO https://m.edso0.ru/7f416194
bubnunorexa [JOK
o S ’ ! https://m.edsoo.ru/7f416194
bubamorexa [JOK
1. E i 2 1
3 CTCCTBCHHOHAYYHbIM METO IMO3HAHU httpS//medsooru/7f4l6194
HWroro no pasnery 6

Paspen 2. [lepBoHayanbHble CBeJeHHUS O CTPOEHHMH BellecTBa

2.1 CrpoeHue BelecTsa 1 bubmotexa OK
' p m https://m.edso0.ru/7f416194
59 JIBrm>KeHHE ¥ B3aMOJICHCTBHE YaCTHI] 5 1 bubaroreka [JOK
’ BEIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTtHble COCTOSIHHS BEILIECTBA 2 bubmmorexa [IOK
' p t https://m.edsoo0.ru/7f416194
HUroro no paznmery 5
Paznen 3. /IBMkeHHe M B3aMMO/IeHCTBHE TeJl
bubarorexa [TOK
31 Mexaniieckoe ABHOKeHHe 3 https://m.edsoo.ru/7f416194
Bbubnuoreka [IOK
32 Muepuns, macca, 110THOCT 4 ! https://m.edso0.ru/7f416194
Bbubaunorexa [IOK
. .B 14 1 2
33 Cuna. Buer o https://m.edsoo.ru/7f416194

Hroro mo pazueny 21



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

Pa3nen 4. [laBienne TBEPABIX TeJ, sKUAKOCTEH U ra3oB

a1 Hasnenue. llepenaua nasnenus TBEPABIMU 3 bubaunorexa [JOK
' TeIaMu, )KUAKOCTAMH U Ta3aMHU https://m.edsoo.ru/7f416194
bubaunoreka [JOK
42 Alapsterie xAzkoCTH > https://m.eds00.ru/7f416194
Bbubnnorexa [JOK
43 Amocheproe aapnerie 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUIKOCTH U ra3a Ha IOrpyKEHHOE 7 3 bubnunorexa [JOK
' B HUX TEJIO https://m.edso0o.ru/7f416194
HUroro no paznmery 21
Pa3gen S. PaGora u MOIIHOCTh. DHeprus
bubamorexa [JOK
>1 Pabora 1 MotmocTs 3 1 https://m.eds00.ru/7f416194
bubanoreka [JOK
52 TIpocThIe MEXAHH3MbI > 1 https://m.edsoo.ru/7f416194
bubaroreka [JOK
. M 4 1
53 CAHMICCRA SHEPHA https://m.eds00.ru/7f416194
Hroro mo pazueny 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 TIPOT'PAMME 68 12



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

8 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aejioB H TeM (uudposbie)
KonTposabHbie Ipakrnueckue
n/n NPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoTsI padoTsI
pecypcbl
Paszgen 1. TensoBbIe sIBJIeHUS
bubaunorexa [JOK
11 C i 7
TPOCHHE 1 CROCTRA BelllecTRa https://m.edsoo.ru/7f4181ce
bubanorexka [JOK
1.2 T 21 1 5
CIUTOBBIC HPOECCht https://m.edsoo.ru/7f4181ce

HUroro no paznmery 28

Paspen 2. DilekTpryeckne 1 MATHUTHBIE SIBJICHUS

51 DneKTpudecKre 3apaasl. 3apsHKeHHbIE Tela 7 1 bubnunorexa [JOK
' U MX B3aMOJEiCTBIE https://m.edsoo.ru/7f4181ce
bub OK
2.2 [TocTOSIHHBIN NMEKTPUISCKUN TOK 20 2 7 h;p;]:I;I/(;T:.GEI;aSCEE).I’U I7fa181ce
bubaroreka [TOK
2. M 1 1.
3 ATHITTHBIC ABJCHI 6 > https://m.edsoo.ru/7f4181ce
24 DNEeKTPOMAarHUTHAS] HHAYKITUSL 4 Bubmmorexa IOK
' i AYKIL https://m.edsoo.ru/7f4181ce
HUroro no paznmery 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 4 14.5



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

9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aejioB H TeM (uudposbie)
KonTposabHbie Ipakrnueckue
n/m MPOTrpaMMBbI Bcero o0pa3oBaTe/ibHbIE
padoTsI padoTsI
pecypcbl
Paszgen 1. Mexanunueckue sBJICHHSA
11 MexaHHUYECKOE ABIIKCHHE U CIIOCOOBI €ro 10 1 bubnuorexa [TOK
' OTHCaHUS https://m.edsoo.ru/7f41a4a6
bubanorexka [JOK
1.2 B 7 20 1 3
SAMOACHETBHE e https://m.edsoo.ru/7f41a4a6
bubamoreka [TOK
1.3 3 10 3
AKOHH COXpaRCHI https://m.edsoo.ru/7f41a4a6
Hroro no pasnery 40
Paznen 2. Mexanuuyeckue KoJae0aHUsI U BOJIHBI
bubanoreka [JOK
2.1 M 0 7 3
CXATITCCIHE KOMCOAI https://m.edsoo.ru/7f41a4a6
bubaroreka [TOK
2.2 M . 1
CXAHUHECKHE BONHEI. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 15
Paznen 3. DileKTPOMarHuTHoE 10Jie M 3JIEKTPOMATHUTHBIE BOJTHbBI
31 DJIEKTPOMAarHUTHOE TI0JIE U 6 5 Bubmorexa [IOK
' JJIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
HWroro no pazmerny 6
Pa3znen 4. CBeToBbIE sIBJIEHUS
4.1 3aKOHBI pacpOCTPAHEHUS CBETA 6 2 Brbmmorexa [IOK
’ pactipoctp https://m.edsoo.ru/7f41a4a6
Bbubaunorexa [IOK
4.2
JIuH3bI ¥ onTHUECKHE TIPHOOPHI 6 3 https://m.edsoo.ru/7f41a4a6



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

Bbubnnorexa [JOK

4.3 P 0 3 2
AIOACCHHE DETIOTO CBETA B CHCKIP https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Paznen 5. KBanToBbI€E SIBJICHUS
bub6 OK
51 VcnyckaHue 1 OTJIOMICHNE CBETa aTOMOM 4 1 h’z/tlp:;/(;r:z;ii.ru [7f41a436
5.2 CtpoeHue aTOMHOTO siipa 6 1 Bubmorexa LIOK
’ P P https://m.edsoo.ru/7f41a4a6
bubanorexka [JOK
. a 7 1
53 JICPHELS peaKiutH https://m.edsoo.ru/7f41a4a6
HUroro no paznmery 17
Pa3gen 6. IloTopuTenbHO-00001a0IMiE MOTY/Ib
6.1 [ToBTOpenue n 0000IIeHHE COICPIKAHUSL 9 5 bubanoreka [TOK
' Kypca ¢usuku 3a 7-9 kiacce https://m.edsoo.ru/7f41a4a6
HWroro no pasnery 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




IHOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
N KoauuyecTBo yacoB DJieKTpoHHbIEe HU(POBLIE
11/-11 Tema ypoxa Beero Kontpoabubie  IIpakTHueckune fll:;:e]-ll/lﬂ 00pa3oBaTeabHbIE
padoThI padoThI pecypcsbl
1 ®usuka — Hayka o npupoje. SBnenus 1
npuposl. Pusnudeckue sIBICHUL
5 MexaHn4YeCcKHe, TEIIOBBIE, JIEKTPHICCKHIE, 1
MarHuTHbIE, CBETOBbIE, 3BYKOBBIE ABICHUS
3 @duznyeckye BEIMYUHBI U HX H3MEPEHNE 1
Ypok-uccienoBanue "M3mepenue
4 TEMIIEPaTyphl IIPYU IOMOLIY KUIAKOCTHOTO 1 1
TepMOMeTpa U AaT4rKa TeMIepaTyps”
Kak ¢u3uka u qpyrue ecTecTBCHHBIC HAYKH
5 M3Yy4aroT npuponay. EcrecTBeHHOHAYUHBIN 1 Bubmmorexa [IOK
MeTo nmo3Hanust. Onucanue GU3NIECKUX https://m.edsoo.ru/ff09f72a
SIBJICHUH C IIOMOILBIO MOJEIIeH
VYpok-uccnenosanue "[IpoBepka runoTe3sl:
6 JaIbHOCTH I0JIETa IIAPHKA, ITyIIEHHOTO 1 1
TOPU30HTAJIBHO, TEM OOJIbIIIe, YeM OoJbIe
BBICOTa ITycKa"
, Crtpoenue BemiectBa. OMBITHI, BuGmorexa [LOK
JIOKa3bIBAIOIUE AUCKPETHOE CTPOCHHE 1 https://m.edsoo.ru/ff09fe0a
BEIIlECTBA
8 JIBMoKeHME YacTHUIl BEIeCTBa 1 bubmorexa HOK
https://m.edsoo.ru/ff0a013e
9 VYpok-uccnenopanue «OnbITHI 10 1 1
HaOJII0JICHUIO TETJIOBOTO PACIIMPEHUS T'a30B)
10 ArperaTHbl€ COCTOSIHMSI BELLIECTBA 1
11 B3auMocBs3b Mex 1y CBOIICTBaMU BELECTB B 1 Bubnmoreka LIOK

Pa3HBIX arp€raTHbIX COCTOAHUAX U UX

https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

ATOMHOMOJICKYJISIPHBIM CTPOCHUEM.
OCOOCHHOCTH arperaTHbIX COCTOSHUIA BOJIBI

Mexannueckoe n1BukeHue. PaBHoMepHOE U

Bubnmoreka IIOK

12 HEPaBHOMEPHOE JIBUKEHHUE https://m.edsoo.ru/ff0a05c6
Bubnmoreka [IOK
13 Ciopocts. EXRMLEL cKopocTh https://m.edscﬁ).ru/ff0a079c
14 Pacuer myTu u BpeMeHU ABMKEHUS bubmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
| o S Bt
BRGNS e https://m.edsoo.ru/ff0a0c10
16 IInotHOCTh BemecTBa. Pacuer macchl u bubanoreka [JOK
o0beMa Telia 10 ero INIOTHOCTU https://m.edsoo.ru/ff0a0fee
17 JlabopartopHas pabota «OnpeneneHue
IUTOTHOCTH TBEPJIOTO TENIa»
18 Pemenne 3agau o teme "IlnotHoCTH bubanoreka [JOK
BelecTsa" https://m.edsoo.ru/ff0al23c
19 Cuita KaK XapaKTepHUCTHKA B3aUMOJEHCTBHS
ten. Cuna ynpyroctu. 3akon ['yka
JlabopaTopHnas pabota «/3yucHue
20 3aBHCHUMOCTH PACTSHKCHUS (IepopMaIim)
TIPY>KHHBI OT TIPUII0)KEHHOH CHIIBI»
21 SBnenue tarotenus. Cuna TsKeCTH
| ey et e
- https://m.edsoo.ru/ff0al778
23 Cuiia TSDKECTH Ha IpYruX IUIaHeTax. Bubmmorexa [IOK
duznueckre XapaKTepUCTHKH TUIAaHET https://m.edsoo.ru/ff0a1502
24 Wzmepenue cun. Jlunamomerp bubamorexa [IOK
https://m.edsoo.ru/ff0al8cc
25 Bec tena. HeBecomocth bubmorexa LIOK

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778

CroxeHue JABYX CHWIJI, HAITPABJICHHBIX I10

Bubnmoreka IIOK

26 0JIHOH npsiMOi. PaBHOAEHCTBYOIIAs CHIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3amayd mo teme
"PaBHOneHcTBYIOmAs CHIT"
28 TpeHue CKONIbKEHUSA U TPEHUE IIOKOS. Bubnmoreka [IOK
TpeHue B MPUPOJC U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTopnas pabota «/3ydenne
29 3aBUCUMOCTH CHJIbI TPEHUSI CKOJIbKEHUSI OT Bubmmorexa [IOK
CHJIBI JIaBJICHUS U XapakKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIIUXCSI TIOBEPXHOCTEM»
30 Pemenue 3amau Ha onpeencHe
PaBHOAEHCTBYIOUIEH CHUIIBI
Pemenue 3amay no temam: «Bec Tenay,
31 «Fpa(blxmecsoe nzobpaxxkeHne cri», «CHIbD». bubmorexa LIOK
N ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOEHCTBYIOIIAS CUIT»
KontponpHas paboTa mo Temam:
32 «MexaHunueckoe JBIKeHue», «Macca,
IUIOTHOCTBY, «Bec Tenay, «I'padudeckoe
n3o0paxkeHue cuimy, «CUiIb
33 Hasnenne. CiocoOBI yMEHBIICHUS U Bubnmoreka [JOK
YBEIMUYCHHUS TABIICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue raza. 3aBUCUMOCTD JIaBJICHUS Ta3a bubnunoreka [JOK
0T 00bEMa, TeMITepaTyphl https://m.edsoo.ru/ff0a2376
35 [lepenaya napneHust TBEPALIMU TEJIAMH, Bubnmoreka [JOK
KHIKOCTSMH U TazaMu. 3akoH [lackast https://m.edsoo.ru/ff0a25b0
36 JlaBieHue B )KUIKOCTH U T'a3e, BRI3BaHHOC Bubnuoreka IJOK
JIEUCTBUEM CHJIbI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau o teme «JlaBineHue B bubnmoreka [JOK
XKHIKOCTH ¥ ra3e. 3akoH [Tackais» https://m.edsoo.ru/ff0a2826
38 Coo00Imaronmecs CoCyapl bubmmorexa [IOK
https://m.edsoo.ru/ff0a2970
. bubnmoreka [JOK
39 I'uppaBanueckuii mpecc

https://m.edsoo.ru/ff0a3136
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Manometpsl. [TopurHeBoH KUAKOCTHBIN

40
Hacoc
ATtmocdepa 3emmn. [IpruanHb
41 CyIIECTBOBaHMS BO3AYIIHOW 000I0UKH Bubmmorexa [IOK
3emiti. 3aBUCHMOCTE aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2b5a
JABIICHUS OT BBICOTHI HaJl ypPOBHEM MOPS
Bbubnaunoreka [JOK
42 Bec Bo3myxa. ATMocdepHOe TaBieHIe
Bosyxa. ATmocheproe Aapeti https://m.edsoo.ru/ff0a2b5a
43 Uzmepenne atmocheproro nasieHus. OmbIT Bbubmmorexa [IOK
Toppuuemtu https://m.edsoo.ru/ff0a2da8
m 3aBHCHMOCTh aTMOC(EPHOTO TaBICHUS OT Bubmmorexa [IOK
BBICOTBI HaJ YyPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
Bapometp-anepoua. ATmochepHoe naBiIcHHE Bubnuorexa IIOK
45
Ha Pa3IHYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3amau mo Teme "AtmochepHoe
nasieHue"
47 JleicTBUE KHUIKOCTH U ra3a Ha IOTPYKEHHOE bubnuoreka [IOK
B HHX TeJI0. ApXHMeI0Ba CUila https://m.edsoo.ru/ff0a3276
. Ha6§§zToziaﬂ epva(ZOTa «O:PCeHeHIZHH:v . BuGmorexa [LOK
BBITAJIKHB W cuJIbl, IEHCTB i H
N A viom https://m.edsoo.ru/ff0a33fc
TEJIO, TIOTPYKEHHOE B JKUJIKOCTBY
JlabopaTopHnas paboTa mo Teme
«HccnenoBanne 3aBUCHMOCTH Beca TeJia B Bubnnoreka IJOK
49 R .
BOJIE OT 00BEMA OTPYKEHHOM B KUIKOCTh https://m.edsoo.ru/ff0a3514
4acTH TeJa»
50 nasamie te Bubnuoreka IJOK
JIaBaHUE TeJ
https://m.edsoo.ru/ff0a3a96
JlaGoparopnas pabota "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYHPOBAHHUE JIOJKHU H
onpeseneHre e€ rpy3onoarEMHocTH"
P sl .
emeHue 3ajad4 o temam: «llnaBanue cynos BuGmmorexa LIOK
52 BosnyxoruaBanuey, «/laBieHne TBepbIx

TEJ, )KUJIKOCTEH B Ta30B»

https://m.edsoo.ru/ff0a3654
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KontponsHas padora mo teme «JlaBienne

53 TBEPJBIX TEJ, KHUIKOCTCH U Ta30B» /
Bcepoccwuiickas mpoBepouHas pabora
Bubnmoreka IIOK
>4 Mexamreckas pabora https://m.edsoo.ru/ff0a3f82
Bbubnanoreka [JOK
5 MorEoOTS. EAMHUIEL MOIHOCTH https://m.edsoo.ru/ff0a3f82
56 Ypoxk-uccienoranue "Pacuét MomHOCTH, 1
pa3BHUBaeMOi IpH MoIbEME IO JIecTHHIE"
57 IIpoctbie MexaHu3Mebl. Peruar. PaBHOBecHe
CHWII Ha pBIYare
PesepBHblil ypok. Pabora ¢ Tekcramu 1o Teme
58 «/laBneHue TBEPABIX TEN, KUAKOCTEH U bubanoreka [JOK
razoB» / Beepoccuiickast mpoBepovHast https://m.edsoo.ru/ff0a4ffe
pabora
Prruaru B TexHuKe, OBITY U IPUPOZE.
59 JlabopaTopnast pabota <<};/ICCJIPCJIIZ)B§HI/IC 05 Bubmmorexa LIOK
. https://m.edsoo.ru/ff0a478e
YCIIOBHI PaBHOBECHUS phluaray
60 Pemenue 3ama4d mo reMe «Y ClI0BUA Bubnuoreka IIOK
PABHOBECHSI pbIuara https://m.edsoo.ru/ff0a48a6
KoadduineHT mosie3Horo aeicTBus
61 Mexanusma. JlaboparopHas padoTa 0.5
«M3mepenne KI1/] HaKITOHHOM MIOCKOCTHY
62 Pemrenre 3ama4 o teme "PaboTta, MOIIHOCTD, Bubnmoreka [JOK
Kria" https://m.edsoo.ru/ff0a4c48
63 Mexanunueckas sHeprusi. Kunernueckas u Bubmmorexa [IOK
MOTEHIUATbHAS SHEPTUS https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHECHUS MEXaHWIECKON SHEPTHH Bubmmorexa LIOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 110 TEME
65 "OKCNepUMEHTAIbHOE ONpEAEICHNE 1

U3MEHEHHSI KHHETHYECKON M TTOTEHI[HATbHONU



https://m.edsoo.ru/ff0a3f82
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SHEPTHH TP CKATHIBAHWH TEJa I10
HaKJIOHHOH IIOCKOCTH"

KontpomnsHas pabora mo Teme «Pabora u

66 1
MOIITHOCTB. DHEPTH»

67 PesepBHblit ypok. Pabora ¢ Tekcramu 1o Teme 1 Bubnmoreka [IOK
"MexaHHYECKOE IBIDKCHIE" https://m.edsoo.ru/ff0adee6
PeseprHsIii ypok. Pabora ¢ TekcTamu o Teme

68 1
"Pabora. MomuocTs. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 12



https://m.edsoo.ru/ff0a4ee6

8 KJIACC

KoauuecTBo yacoB

JJIeKTPpOHHBIe NH(POBLIE

Ne Hdara
/i Tema ypoka Beero KonTposabHbie IIpakTnuyeckue —— oOpa3oBaTe/ibHbIE
padoThI padoThI pecypcnbl
OCHOBHBIC TIOJIOKEHUST MOJICKYJISIPHO-
1 KHHETHYCCKOU TCOPHUU U UX OliILITiLIe 1 brbmmorexa LIOK
https://m.edsoo.ru/ff0a5256
TIOITBEPKICHHS
2 Macca u pa3mep aTOMOB U MOJICKYJT 1
3 Mogenu TBEpIOro, KUAKOTO U 1 Bubnuorexa IIOK
ra3000pa3HoOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOWMCTB TBEPAOTO, )KUAKOTO U
4 ra3o000pa3HoOro COCTOSHMI BEIIECTBa Ha 1
OCHOBE IT0JIOXKEHUH MOJIEKYJISIPHO-
KUHETUYECKOU Teopuu
5 Kpucranmmueckue u amopgHble Tena 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a5800
6 CMauuBaHuE ¥ KalWUISIPHOCTb. 1 Bubmmorexa [IOK
[ToBEpXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
7 TenmoBoe paciupeHne U cyKaTHe 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0a5a26
8 Temmneparypa. CBs3b TeMIEpaTyphl O 1
CKOPOCTBIO TETIOBOTO JTBMKCHUS YaCTHUI]
Buytpennss saeprus. Crioco06s! H3MEHEHUs bubmmorexa IIOK
9 . 1
BHYTpEHHEI YHEPTUH https://m.edsoo.ru/ff0a5c60
10 Buns! Termonepenaun 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a6412
VYpok-koHpepenuus "[Ipaktuueckoe
11 anonmoiﬂie :eHJ'IOB}I:)IX CBOMCTB BEILIECTB 1 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a65c0
1 MaTepHaJIOB B IEIISIX dHEprocoepeskeHns "
12 KonuyecTBo TemnoThl. Y ieibHast 1 butnuoreka IJOK

TCIIJIOCMKOCTh

https://m.edso0.ru/ff0a6976
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VYpaBHeHue TetioBoro 6amanca. TemmooOMeH

Bubnmoreka IIOK

13 U TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTopnas pabora "HccnenoBanue
14 }IBHeIfI/Iﬂ TIZHJIOCI:))6M6H3 npu CMi[LHI/IBaHI/II/I brbmmorexa LIOK
. N " https://m.edsoo.ru/ff0a6a98
XOJIOJHOM U ropsTaeii BOJBI
Pacuer xonuyecTBa TEMI0THI, HEOOXOIUMOTO
15 JUIsl HarpeBaHMsI Tejla ¥ BBIJIENISIEMOT0 UM NIPU
OXJIKICHUH
16 JlabopaTopnas pabota "Onpenenenue Bbubmmorexa [IOK
yIENBHOM TEMI0EMKOCTH BelecTa" https://m.edsoo.ru/ff0aébb0
17 OHeprus TOIIUBA. Y IelbHasl TEII0Ta Bubnmoreka IIOK
cropanus https://m.edsoo.ru/ff0a7b5a
IInaBneHue u oTBEpAEBaHUE
18 KPHUCTAJTINYECKUX Eiln. VY nenbHas TemioTa brbmorexa LIOK
https://m.edsoo.ru/ff0a71d2
TUIABJICHUS
19 JlabopaTopHnas pabota "OnpeneneHue Bubmmorexa [IOK
yIEIbHOM TEMIOTHI IIABJIECHHS JIbaa" https://m.edsoo.ru/ff0a72fe
20 [MapooGpazoBaHHe M KOHACHCAIIHS. Bubmmorexa [IOK
HWcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora
napooOpa3oBaHus U KOHIEHCAIIUH. bubnunoreka [JOK
21
3aBHCHMOCTD TEMIIEPATYPBI KUTIEHHS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EPHOTO JTaBJICHUS
BnaxxHocTs Bo3myxa. JlabopaTtopHas paboTa
22 "OnpeneneHue izHochemioﬁ I;HEDKEIOCTI/I bubmorexa [IOK
| https://m.edso0.ru/ff0a7628
BO3IyXa
23 Pemmenue 3amad Ha onpeieTICHAE BIaXXHOCTH
BO3/lyXa
[TpuHIUIBI pabOTHI TEIUIOBBIX JIBUTATEICH.
24 [TapoBas TypbuHa. /[BuraTess BHyTpEHHETO
cropanusi
25 KTIJI TerutoBoro nBuratens. TemoBsie bubnmoreka [JOK

JIBUTATEITU ¥ 3aIllMTa OKPYKAIOMIEH CpeIbl

https://m.edsoo.ru/ff0a7c7c
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3aKOH COXpaHEHHs M NPEBPAILCHNS SHEPTUU

26 B TEIJIOBBIX Ipolieccax
IToaroroBka K KOHTPONBHOH paboTe 1Mo TeMe
27 "T:HHOBLIe HBJICHI/UII). I/I3MeH:}me arperaTHbIX Bubmorexa LIOK
N " https://m.edso0.ru/ff0a83f2
COCTOSTHHH BEIIECTBA
KonrponbHas padora no teme "Termnossle
28 HBJ‘IeIfI/ISI. I/ISM:HGHI/IG arperaTHhIX COCTOSHUI bubmorexa LIOK
" https://m.edsoo.ru/ff0a86ae
BelIeCTBa
29 OnexTtpuzanus Tenl. [IBa poaa 3JIeKTPUIECKUX
3apsI0B
30 VYpok-uccienoBanue "OneKTpu3anus Tl
MHIYKIUEH U IpU CONPUKOCHOBEHUH"
31 B3aumMopeiicTBue 3apspKEHHBIX Tell. 3aKOH bubnuoreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
DnexTpuyeckoe nosie. HanpsbkeHHOCTD
32 aneKIT]quGCKoro TOJISL. HprHL[I/IH Bubamorexa LIOK
. https://m.edsoo.ru/ff0a8a0a
CYTIEPIIO3UIINH AIEKTPUIECKUX MOJIeH
33 Hocwurenn 3neKTpudeckux 3apsiioB.
DneMeHTapHbIi 3apsan. CTpoeHue aroma
34 IIpOBOTHUKY U AMINEKTPUKH. 3aKOH bubmmorexa IIOK
COXpaHEHHs JIEKTPHIECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pewenue 3anay Ha npuMeHEHHE CBOMCTB Bubnuoreka IJOK
JNEKTPUUECKHX 3aPsII0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUECKUI TOK, YCIIOBUS €0
36 CyHleZ”Pi“BOBaHI/Iﬂ. I/ICquHHKI/I AIIEKTPHUUECKOTO Bubmorexa LIOK
https://m.edsoo.ru/ff0a95a4
TOKa
37 JleHicTBUS 31EKTPHUECKOTO TOKA bubamorexa LIOK
https://m.edso0.ru/ff0a96b2
VYpok-uccienoBanue "JleiictBue
38 JIEKTPUYECKOTO OIS Ha TIPOBOIHUKH U
JUAAEKTpUKN"
39 DNEKTPUUECKUN TOK B METAJUIAX, KUIKOCTSIX bubnmoreka [JOK

u razax

https://m.edso0.ru/ff0a9838
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40

9HCKTpI/I‘-I€CKa$[ ens 1 €€ COCTaBHBIC YaCTH

Cwuna Toka. JlJabopatopHas pabora

Bbubnanoreka [JOK

41 0.5
"H3MepeHne U peryIupoBaHue CHITBI TOKA" https://m.edsoo.ru/ff0a8bd6
€) .B .
o | s B y
PATOPHAL b "p ' https://m.edsoo.ru/ff0a9e14
peryIupoOBaHKEe HAMPSHKCHUS
CompoTuBIIeHHE IPOBOTHUKA. Y ACTHHOE Bubnmoreka IIOK
43
COTIPOTHBJICHHE BEIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopnas pabota "3aBUCUMOCTb
3JIEKTPUYECKOTO COMTPOTUBIICHUS IPOBOJHUKA Bubnuorexa IIOK
44 1
OT €ro JJIMHBI, IUIOIIAIU MONEPEYHOrO https://m.edsoo.ru/ff0aa738
cedyeHus U Matepuana"
45 3aBUCUMOCTD CHJIBI TOKA OT HAIPSHKEHUS. Bubnuorexa IIOK
3akon OMma Jutst yuacTka [erH https://m.edsoo.ru/ff0aad4a
JlabopaTopnas pabora "HccnenoBanue
46 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO YEPE3 1 Bubnmoreka IIOK
PE3KUCTOP, OT COMPOTUBIIEHHS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsbKeHUs Ha pe3uctope”
47 [ocnemoBarenpHOE U MapalIeIbHOE
COCTUHEHUS TIPOBOTHUKOB
JlaGoparopnas pabota "IIpoBepka mpasuiia
CIIO’KEHUS HAPsKEHUN Ipu bubnunoreka [JOK
48 1
MOCIIEIOBATEIHHOM COCNHEHHH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucropos"
" J1a6cc)paTop1:)Zil pa60T: ':;[IszepI;a npaBuIia . BuGmorexa LLOK
ST CUJTBI TOKA IPH 11 BHOM
S py riap ,,H . https://m.edsoo.ru/ff0aadle
COCTMHEHUH PE3UCTOPOB
50 Pewenue 3anay Ha npumenenue 3akona Oma bubnnoreka IJOK
JUTSL pa3IIMYHOTO COSAMHEHHUS TPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTB ANIEKTPUIECKOTO TOKA. Bubmmorexa IIOK
3akon JIxoyns-JleHa https://m.edsoo.ru/ff0ab124
59 JlaGoparopnas pabota "Omnpeneneaue 1 bubnmoreka [JOK

paboTHI ¥ MOITHOCTH 3JEKTPUIECKOTO TOKa"

https://m.edsoo.ru/ff0ab3e0
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DJeKTpUUeCcKUe e U OTpeOnTeH

Bbubnanoreka [JOK

53 3JIEKTPUYECKOM SHepruu B ObITY. KopoTkoe
P P Y- Rop https://m.edsoo.ru/ff0ab660
3aMBIKaHHE
54 ITocTostHHBIE MATHUTEI, MX B3aUMOJIEHCTBHE
55 Ypok-uccienoBanue "N3yuenue nonaei 1 Bubmuoreka [IOK
MIOCTOSHHBIX MArHUTOB" https://m.edsoo.ru/ff0ac3d0
56 MaruuTtHoe nojie. MarHuTHOE 1oJjie 3eMIId U Bubnmoreka IIOK
€ro 3Ha4cHME IS KU3HU Ha 3eMIie https://m.edsoo.ru/ff0acOba
[MoxroToBka K KOHTPOJIBHOI padoTe Mo TeMe
57 "DrekTpudecKue 3apsbl. 3apsHKeHHbIE Tea Bubnuorexa IIOK
U ux B3aumozencTsus. [1oCTOSTHHBIN https://m.edsoo.ru/ff0abd2c
3JEKTPUYECKUHN TOK"
KonrposnbHas pabora 1o teme
"DEKTPUUECKUE 3apsibl. 3apsHKEHHBIC TeJa
P . P p . Bubnmoreka IIOK
58 U UX B3aUMOACUCTBHUA. HOCTOHHHI)II/I
. . https://m.edsoo.ru/ff0abea8
anekTpuyeckuii Tok" / Beepoccuiickas
poBepoyYHas paboTa
PesepBHeIil ypok. PaboTa ¢ TeKCTamMu 110 TeEMe
59 " P yf’ — bubnuotexa IJOK
OCTOSHHBIU DJICKTPUUYCCKUU TOK
N P https://m.edsoo.ru/ff0acdc6
Bcepoccwuiickas mpoBepouHas pabora
OmnsIT OpcTega. MarHuTHoOE 1101
60 P M butnuoreka IJOK
3JIEKTPUUYECKOr0 TOKa MarHuTHOE I10JIe
P https://m.edsoo.ru/ff0ac1d2
KaTyIIKH C TOKOM
[IprMeHeHME 3JIEKTPOMArHUTOB B TEXHHUKE.
61 J'Ip6 6 P - . 05 Bbutnuoreka IJOK
aboparopHas padota "M3yuenne neicTBUs .
PatopHaz b i \ https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TIOJISI Ha TIPOBOTHUK C TOKOM
DIEKTPOABUTATEIb TOCTOSHHOTO TOKA.
Hcmonb30BaHue 3IIEKTPOABUTATENEH B
62 . P Bbubnuoreka [JOK
TEXHUYCCKUX YCTPOUCTBAX U HA TPAHCIIOPTE.
yerp Y P P https://m.edsoo.ru/ff0ac86c
JlabopaTopHnas pabota "KoHcTpynpoBaHue u
H3y4YeHHUE PabOThI AIEKTPOABHTATEIS"
63 OmnsiTel @apajes. 3aKoH 3JIEKTPOMAarHUTHON

nHaykuuu. Ipasuio Jlenna
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Onexrporereparop. CocoOB NOTyICHUS

64 IIEKTPUUYECKOI IHEPTHH. DIEKTPOCTAHIINT 1
Ha BO30OHOBIISIEMBIX HCTOYHHKAX YHEPTUH
65 [oxroToBka kK KOHTPOJIBHOH padoTe 1o TeMe 1
"DneKTpUIecKre U MarHUTHEIC SBJICHHUA"
66 KonrposnbHas padora 1o teme 1 Bubnmoreka [IOK
"DJIeKTPUYECKHE U MATHUTHBIC SIBJICHUS" https://m.edsoo.ru/ff0acb14
67 PeseprHsIii ypok. Pabora ¢ TekcTramu o Teme 1 Bubmmorexa [IOK
"TeruioBble ABICHUS" https://m.edsoo.ru/ff0acc5e
68 Pe3sepBHblil ypok. Pabora ¢ Tekcramu 1o Teme 1
"MarHuTtHsbl€e siBIeHUA"
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 14.5
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9 KJIACC

KoauuecTBo yacoB

DJIeKTPOHHBIE NU(POBLIE

Ne JlaTta
Tema ypoka Kontpoabnbie  Ipakruueckue 00pa3oBaTeIbHbIE
n/n Bcero HU3yYeHUs!
padoThI padoThI pecypcbl
1 MexaHun4eckoe IBIKeHne. MarepuaibHas 1
TOYKa
5 Cucrema otcuera. OTHOCUTEIBHOCTh 1 Bbubnnorexa [JOK
MEXaHWYECKOTO IBHKCHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE OJIMHEIHOE JIBM)KEHHE 1 BuGamorexa LIOK
BHOMEPHOE IPSMOJIMHEHHOE IBUKEHH
P P 8 https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSIMOIMHENHOE IBUKEHUE. 1
CpenHsisi © MTHOBEHHAs! CKOPOCTb
5 IIpsiMosinHENHOE PaBHOYCKOPEHHOE 1 Bubmmorexa [IOK
JIBIDKCHHUE. Y CKOpeHUE https://m.edsoo.ru/ff0ad8d4
CKOpPOCTh MPSAMOJIUHEHHOTO
6 PaBHOYCKOPEHHOTO ABMKeHHS. [ paduk 1
CKOPOCTH
;| e o o 1 1
HUsI TeJIa IPU PaBH HHOM
yerop PP . yerop " https://m.edsoo.ru/ff0adb18
JIBIDKEHUH 10 HAKIIOHHOM TIOCKOCTH
8 Co6omuoe magenue tei. OnsiTel [Nanunes 1
, | meme———
MO/ U YaCTOT Hust. JIuHeiHas u
proa patt https://m.edsoo.ru/ff0ael76
yIJIOBasi CKOPOCTH
10 LenTpocTpeMuTensHOE YCKOPEHIE 1
bub6 OK
11 IIepBelii 3axoH HeroToHa. Bextop cuibl 1 h:tIp::I;I/(r)]:.eeI:jaS(I)f).ru /7026612
Bropoii 3akon Hetorona. PaBHonelicTByIomas Bu6mmorexa [IOK
12 1
cuiia https://m.edsoo.ru/ff0ae72a
bu6 OK
13 Tperuii 3akoH Hetorona. Cyrneprno3umnus cui 1 nbmorexa 11

https://m.edsoo.ru/ff0ae982
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Pemenne 3amaq Ha TIPUMEHCHNE 3aKOHOB

Bbubnnorexa [JOK

14 HeloToHa https://m.edsoo.ru/ff0aeb6c

bubnmnorexa [JOK

15 Citna ynpyrocti. 3axoi I'yka https://m.edscl)lo.ru/fanecaZ

16 Pemienue 3anau no teme «Cuiia ynpyroctu»

17 JlabopatopHas paboTa «OrmpeneneHue Bubmmorexa IIOK
KECTKOCTH TIPYKUHBD https://m.edsoo.ru/ff0aee28

bubnunorexa [JOK

18 Cina Tperi https://m.edséf).ru/fanf738

Bubmmorexa [IOK

19 Pemenue 3anaq no reme «Cuia TpeHUs» https://m.edscl)lo.ru/fanfa26

20 JlabopatopHas pabota "OmnpeneneHue Bubmmorexa [IOK
k03¢ dunueHTa TpeHHUst CKOJIbKeHUs" https://m.edsoo.ru/ff0af8be

21 Pemenne 3anau mo teme "3akonsl HeroTOHA. bubanoreka [JOK
Cuna ynpyroctu. Cria TpeHus” https://m.edsoo.ru/ff0afb8e

29 Cuiia TSDKECTU M 3aKOH BCEMUPHOTO Bubmmorexa [IOK
TATOTEHHS. Y CKOPEHUE CBOOOIHOTO MaACHUS https://m.edsoo.ru/ff0af044
Ypok-koudepenius "JIBIKeHHE Te BOKPYT

23 rpaBuTannoHHoro neHrpa (ConHeuHas
cuctema). ['amakTuku"

24 Pemenue 3agau nmo teme "Cuiia TSKECTH U bubnnorexa [IOK
3aKOH BCEMUPHOTO TATOTEHUs" https://m.edsoo.ru/ff0af5f8

25 IlepBas kocmuueckas ckopoctb. HeBecomocTh Bubmmorexa [IOK
U MIeperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepHaibHON TOUKH.

26 AbcomoTtHo TBEPOE Teno. PaBHOBecue Bubnuorexa IIOK
TBEPAOTO TeNa C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaieHus. MomMeHT cuibl. LieHTp TshxecTH
PaBHOBecHe MaTepHalbHON TOUKH.

97 AbcomoTHO TBEpAOE Teso. PaBHOBecHe

TBEPJIOTO TeNa C 3aKPeIIEHHON 0ChIO
BpateHus. MomeHT cuibl. LleHTp TsxecTn
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Pemenne 3amgay mo reme "MOMEHT CHITBI.

Bbubnnorexa [JOK

28 Ientp TsprecTH" https://m.edsoo.ru/ffOb02b4
IToaroroBka Kk KOHTPOJIBHON padoTe 1Mo TeMe
29 "MnexaHquCKoe L[BIE)KGHI/IG. gaaHMoneﬁCTBHe bubmmorexa [IOK
e https://m.edsoo.ru/ff0b0408
KonrponbsHas pabota 1o teme
30 "Meizﬂnqecxcl))e IBIDKeHue. B3aumopneiictue bubamorexa LIOK
.y https://m.edsoo.ru/ffOb06ec
Ten
Wmnynsc tena. UMimysnse cuibl. 3aKoH
31 COXpZHeHI/IH I/IMl'[yJ'II)Za. Ynpyroe u Heynpyroe bubamorexa LIOK
N https://m.edsoo.ru/ff0b07fa
B3aUMO/IeiiCTBUE
32 Pewenue 3agau no teme "3akoH cOXpaHEHUS bubamorexa [JOK
umybca' https://m.edsoo.ru/ff0b096¢
33 VYpoxk-koHpepeHuus "PeakTuBHOE NBHIKEHUE
B IIpUpPOJiE U TeXHUKE"
bubamorexa [JOK
34 MexaHunueckasi paboTa U MOIIHOCTh https://m.eds0o.ru/ffob0as4
35 Pabora critel TsKECTH, CHITBI YIPYTOCTH H Bubmmorexa [IOK
CHUIBI TPEHUSI https://m.edsoo.ru/ff0b0db8
Jlabopatophas paboTa «OmnpeneneHue padboThI
36 CHJIBI TPEHUSI [IPU PAaBHOMEPHOM JIBUYKEHHU
Tella 1Mo TOPU30HTAIBHON OBEPXHOCTH»
37 CBs13b SHeprun U padotsl. [loTeHIManbpHAS
SHEeprus
38 Kunernueckas sneprus. Teopema o Bubnuorexa IIOK
KHHETUYECKOI SHepruu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHsI SHEPTUU B MEXaHUKE
JlabopatopHas padora «/3yueHne 3akoHa bubnnorexa [JOK
40
COXpaHEHHs SHEPT U https://m.edsoo.ru/ffOb12fe
41 KonebareapHoe NTBHKEHUE U €TO Bbubnnorexa [IOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
42 3aryxaromue kojaeOanus. BEIHYKICHHBIC Bubmorexa [IOK

kojiebanus. Pesonanc

https://m.edsoo.ru/ff0b20f0
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43

MaremaTHuecKUil U NPYKUHHBIN MAsiTHUKH

VYpok-uccnenoBanue «3aBUCUMOCTb NIEPUOAA

m Saruii Bbubnnorexa [IOK
KOJICOAHUH OT KECTKOCTH MPYKUHBI U MaCCHI
py https://m.edsoo.ru/ff0b197a
Tpy3a»
45 IIpeBpaiieHue YHEPTUN TIPU MEXAHUICCKUX
KOJICOAHUSIX
JlabopatopHas paboTa «OrmpeneneHue
46 paTopras p 5 P HU bubnuorexa [TOK
YacTOTHI ¥ TIEpHOJIa KOIEeOaHUH IPYKUHHOTO
p Py https://m.edsoo.ru/ff0blaec
MasTHAKa»
Jlabopatophast pabota «IIpoBepka
47 paTop P P é) . bubanoreka [JOK
HE3aBHUCHMOCTH TIepHoa KoebaHuii rpysa,
p Py https://m.edsoo.ru/ff0b197a
MOJBEIICHHOTO K HATH, OT MacCHI Tpy3a»
Mexanndeckue BoJHbl. CBOHCTBA
48 1 bubanoreka [JOK
MeXaHUuuecKuX BoJH. [IpogonbHbIe U
P https://m.edsoo.ru/ff0b21fe
MOTIEPEYHBIC BOJIHBI
49 Ypok-koHpepenmus "MexaHHIECKIE BOJIHBI B
TBEpAOM Tene. CelicMuueckue BOTHBI"
50 3Byk. PacmpocTpaHenne u oTpakeHHe 3ByKa
51 Ypok-uccnenosanue "Habmonenne
3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
59 I'poMKoOCTh 3ByKa M BRICOTA TOHA.
AKycTHYECKUI pe30HaHC
Ypok-koupepeHnius "YIiIbTpa3ByK U bubaunoreka [JOK
53 "
HUH(PaA3BYK B IPUPOJIC U TEXHHUKE https://m.edsoo.ru/ff0b23ca
[MoaroToBka kK KOHTPOJIBHOI padoTe Mo TeMe
54 "3 P M P bubaunoreka [[OK
aKOHBI COXpaHeHHsI. MeXaHIMIecKue
PAHCHID https://m.eds00.ru/ff0b25f0
Kosie0aHust U BOJTHBI
KontponbHas pabora 1o Teme "3aKoHBI
55 coxpaHCeHHs. MexaHn4YecKre KoleOaHus u
BOJIHBI"
DNEeKTPOMAarHUTHOE TIOJIE. bubamnoreka [JOK
56
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa AIICKTPOMArHUTHBIX BOJH
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Ypok-kordepennus "lkana

Bubnuoreka IIOK
58 3JIEKTPOMArHUTHBIX BOJH. Vcionb30BaHue https://m.e dsi (u/fFOb2fe6
JJIEKTPOMATHUTHBIX BOJIH JUIs COTOBOM CBs3H" — :
Ypoxk-uccnenopanue "M3yueHne CBOUCTB Bu LIOK
HOIHOTEKA
59 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO
o6 P oro Teneqona" https://m.edsoo.ru/ff0b2c6c
MOOMIBHOTO Telle(poH
60 Pemienue 3aau Ha OnpeIeNICHUE YaCTOTHI U
JUTMHBI 3JICKTPOMATrHUTHOM BOJTHBI
DaeKTpOMardHuTHas IIPUPOIa CBETA. Bubmmoreka [IOK
61 p pup
Ckopocth cBeTa. BonHOBBIC CBOiiCTBa CBETa https://m.edsoo.ru/ff0b31d0
Ucrounuku cBera. [Ipsamonuneiinoe Bu6 LIOK
HOIHOTEKA
62 acrpocTpanenue cseta. 3arMenns CoaHna u
?I poctp https://m.edsoo.ru/ff0b3658
YHBI
3aKoH OTpaXkeHUs cBeTa. 3epkaia. Pemenue
Bbubnunoreka IIOK
63 3a/la4 Ha MPUMCHCHHE 3aKOHA OTPaKCHHUS 1
https://m.edsoo.ru/ff0b38c4
cBeTa
64 IIpenomnenue cBeta. 3aKOH NPEIOMICHUS bubnunorexa [JOK
cBeTa https://m.edsoo.ru/ffOb3aea
[MonHoe BHYTpeHHEE OTpaXKEHUE CBETA. Bu6 10K
HOIHOTEKA
65 Hcnonp30BaHke MOJIHOTO BHYTPEHHETO
https://m.edsoo.ru/ff0b3c5¢
OTPaXXCHUsI B ONTHYECKUX CBETOBOJIaX
JlabopatopHas pabota "HcciaenoBanue
66 3aBHCHUMOCTH yIJIa MPEJOMIICHHUS CBETOBOTO
Jyda OT yIJia MajieHusl Ha TpaHuIle "BO3ayX-
crexio""
Ypoxk-koupepenius "Mcrnonb3oBaHue
67 IIOJIHOI'O BHYTPEHHETO OTPaKEHU:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBS3b"
Bbubaunorexa [IOK
68 JInnasel. Onrudeckas cuiia JUH3bI
https://m.edsoo.ru/ff0b3f2c
Bubauorexa IJOK
69 IMocTpoeHue M300paeHuit B TMH3aX 1

https://m.edsoo.ru/ff0b444a
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JlabopatopHas pabota "Omnpenenenue

70 (hOKYCHOTO pacCTOSIHUS U ONITUYECKOM CHITBI Bubmmorexa LIOK
9 https://m.edsoo.ru/ff0b4206
cobuparorei JIMH3bI"
Ypok-korpepenus "OnTudecKie THH30BbIE Bubmmorexa IIOK
71
prOopsI" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 xak ontudeckas cuctema. 3peHne bubamorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koudepenmus "edekrsr 3perns. Kak
COXpaHUTH 3peHne"
Pa3znoxxenune Genoro cBeta B crieKTp. ONBITHI
74 Hetorona. CroxxeHne CHCKTpaJIbeI:X IIBETOB. bubmorexa LIOK
https://m.edsoo.ru/ff0cOf4c
Hucriepcus cBera
JlabopaTopHnas padota "OMNbITH 1O
75 Pa3JIoKEHUIO OEJIOTO CBETA B CIICKTP U bubnuoreka [TOK
BOCTIPHATHIO [IBETA MPEIMETOB MPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0ZIGHUH Yepe3 [IBETOBbIC (QHILTPHI"
Ypok-nipaktukyM "BomHOBBIE CBOICTBA
76 CBeTa: UcepcHs, MHTeppepeHus U
qudpakius”
77 OmnriTel Pesepdopna v nmanerapaas Moaens Bubmmorexa [IOK
atoma https://m.edsoo.ru/ff0c12a8
78 TToctynarst bopa. Monens atroma bopa
79 Hcnyckanue ¥ MOToLEHUE CBETa aTOMOM. bubarorexa [JOK
KBauTel. JInHelvaThie COEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypoxk-nipaktukyMm "HabioqeHre CriekTpos bubaunoreka [JOK
ucnyckanus" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BHIBI bubmmorexa [IOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue aToMHOTO siipa. Hyknonnas Bubmorexa [IOK
MoOJellb https://m.edsoo.ru/ff0c18ac
bubnnorexa [IOK
83 PagnoaktuBHbIe npeBpamnieHus. M3otorsl

https://m.edsoo.ru/ffOclal4d
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Pemenne 3amay o treme: "PagnoakTuBHBIE

Bbubnnorexa [JOK

84
npeBparieHus" https://m.edsoo.ru/ffOclb4da

85 Ilepuox nomypacnana

86 Ypok-koHdepenus "PagroakTHBHEIC bubnuorexa [TOK
W3JIy4CHHUS B IPUPOJIE, METUIIUHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 Snepubie peaknnu. 3aKOHBI COXPaHEHUS Bubmmorexa IIOK
3apsZI0BOTO M MaCCOBOTO YHCEIT https://m.edsoo.ru/ff0c1c58

88 DHeprus CBs3U aTOMHBIX siiep. CBs3b MacChl bubnuorexa [TOK
U DHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pewenue 3anau no teme "fAnepusie peakuuu"

90 Peaxiuu cuHTe3a U IENEHUS Aep. bubnunorexa [JOK
Uctounuku sueprun ConHIa U 3BE3] https://m.edsoo.ru/ff0c1e88
Ypox-koHpepeHuus "SnepHas sHEpreTUKa.

91 JleficTBUA paJjuOaKTUBHBIX U3JIy4CHUN Ha
JKUBBIE OPraHU3MBI"

[oxaroToBka kK KOHTPOJIBHOI padoTe Mo TeMe

92 "DNEeKTpOMarHuTHOE MNOJIE. Bubmmorexa [IOK
DJIeKTpOMArHUTHBIC BOJIHBI. KBaHTOBBIC https://m.edsoo.ru/ff0c223e
siBrieHus"

KonTtponsHas pabora o reme

93 "DeKTpOMarHuTHOE MOJIE.
DNeKTpOMAarHUTHBIE BOTHEL. KBaHTOBEIE
siBIIeHUs"

94 [ToeTopenue, o6o01IeHke. JlabopaTtopHbie Bubnuorexa IIOK
paboTsl o Kypcy "B3aumoseiicteue Ten" https://m.edsoo.ru/ff0c245a
IToBTOpenue, obobmeHue. Penrenne

95 acue : , Ka c—:-cHl e 3a/1a4 1o TeMe bubamorexa LIOK

YETHBIX M KAYECTBEHHBIX 9 110 TeM
,I,) R s https://m.edsoo.ru/ff0c2572
TeruioBble IPOLIECCHI
TToBTOpenue, o6o0IIeHNe. Penienne
P H bubamnoreka [JOK
96 pacyeTHBIX ¥ Ka4eCTBEHHBIX 3a/1a4 110 TeMe

"KII/] TerioBbIX ABUTATENICH"

https://m.edsoo.ru/ff0c2a22
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IToBTOpenue, obobmenue. Pemrenne

97 1 bubnuorexa [TOK
YETHBIX U KaYeCTBEHHBIX 9 [10 TEM
bacte aneetbe S o Teme https://m.edsoo.ru/ff0c2b30
"KII[] anexTpoycTaHOBOK"
IToBTOpenue, obobmenue. JlaboparopHsie Bubmmorexa IIOK
98 1 1
paboTsI 10 kKypey "CBeToBbIC SIBICHHS" https://m.edsoo.ru/ff0c2¢c52
IToBTOpenue, obo6mIeHue. PaboTa ¢ TekcTamu bubnuorexa [TOK
99 1
1o TeMe "3aKOHbI COXpaHEHHs B MEXaHHKE" https://m.edsoo.ru/ff0c2d6a
100 IToBTOpenue, obobmenue. PaboTa ¢ Tekctamu 1 Bbubnnorexa [JOK
no Teme "Kosrebanust 1 BOJHBI" https://m.edsoo.ru/ff0c2e82
101 IToBTopenue, o6obmeHue. PaboTta ¢ TekcTamMu 1 bubanoreka [JOK
o Teme ""CBeTOBBIC SIBJICHUS" https://m.edsoo.ru/ff0c3044
102 IToBTopenue, o6o6meHue. PaboTta ¢ TekcTamMu 1
no teme "KBanroBast u simepHas ¢pusuka'
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27
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IPOBEPSIEMBIE ITPEJMETHBIE PE3YJbTATbI OCBOEHUS OCHOBHOI OBPA30BATEJILHOM ITPOI'PAMMBI OCHOBHOI'O OBIIIET'O

OBPA30OBAHUSI
7 KJIACC
Kon
TPOBEPSIEMOT0 IIpoBepsiembie MpeMETHBIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI 00pa30BaTeILHOI MPOrpaMMbl OCHOBHOTO 00IIero 00pa3oBaHUsA
pe3yabrara
1.1 HCTIONB30BaTh H3YYCHHBIC TIOHATHS
12 pa3quaTL SIBJICHUA IO OIMMCAHUIO UX xapaKTepme CBOﬁCTB 1 Ha OCHOBC OIIBITOB, [[eMOHCTpI/IpyIOHII/IX JAHHOC (1)I/I3I/I‘ICCKOG SIBJICHUC
13 pacrio3HaBaTh MPOSBICHUE N3YICHHBIX (PU3NIECKUX SBICHUNA B OKPYKAIOIIEM MHpPE, B TOM YHCIIE PU3MYECKUE SBICHUS B IPUPOIC, TIPH 3TOM
' MIEPEBOIUTH MPAKTHICCKYIO 3a7auy B yIeOHYIO, BBIICIAThH CYIIECTBCHHBIC CBONCTBA (PHU3HAKN) (PU3HICCKUX SIBICHIH
OIIMCHIBATH I/I3y‘leHHbIe CBOﬁCTBa TSI U (1)I/I3I/I‘IGCKI/IC SIBJICHHA, I/ICHOJ'H)?;yH (1)I/I3I/I‘-IeCKI/Ie BCJIMYMHBI, HpI/I OIMMCAaHUU HpaBI/IHLHO TpaKTOBaTL
14 (bI/I?)I/I‘IeCKI/Iﬁ CMBICJI I/ICHOHLSyeMLIX BCJIMYUH, UX 0603Ha‘-ICHI/IH U CIUHUIIbI (1)I/I3I/I‘ICCKI/IX BCJIIMYMH, HAXOJUTb (bOpMyJ'HJI, CBA3BIBAKOIIINC }IaHHyIO
(U3MYECKYIO BEIUYMHY C APYTMMH BEINYMHAMH, CTPOUTH TPadUKH U3yYSHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETHIHH
15 XapaKTepU30BaTh CBOWCTBA Tel, (DM3WYECKHE SBICHUS M TPOLECCHI, WCHONB3YysS H3yYeHHBIC 3aKOHBI, IPHU 3TOM [aBaTh CIIOBECHYIO
' (hOopMYIHPOBKY 3aKOHA U 3aIHCHIBATH €T0 MATEMaTHUECKOE BEIPAKEHUE
OOBSICHATH (DU3UUECKHUE SIBJICHHS, TIPOIIECCHI i CBOMCTBA TEJI, B TOM YHUCIIC M B KOHTEKCTE CUTYAIMi MMPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa:
1.6 BEISBILITh NIPHYUHHO-CIICICTBCHHBIC CBSI3U, CTPOHUTh OOBSCHEHHE M3 | — 2 JOTHMYECKUX IIaroB ¢ Omopoid Ha 1 — 2 M3y4EHHBIX CBOICTBa
(u3NIecKuX SBICHAN, PU3MISCKIX 3aKOHA WITH 3aKOHOMEPHOCTH
pemats pacy€rHble 3a7a4u B 1 — 2 NEWCTBHUS, UCIIOJNIB3Ys 3aKOHBI U (pOpMyIIbl, CBsI3bIBAMONIME (U3MYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
1.7 YCJIOBHSI 3aJlaudl 3alMChIBaTh KPATKOE YCIOBUE, IMOJCTaBISATh (U3MYECKUE BEIMYMHBI B (POPMYJIBI M TNPOBOIAMTH PACUETHI, HAXOJHUTh
CHpaBO‘IHLIe JJaHHBIC, HeO6XOZ[I/IMI)Ie JJIs1 peI_HeHI/ISI 3aJa4, OLICHUBATb peaHI/ICTI/I‘IHOCTL nonyquHoﬁ q)HSI/I‘IECKOI\/’I BCJIIMYNHBI
pacro3HaBathb MMPOOJIEMbI, KOTOPhIE MOKHO PEIIUTh MPH MOMOIIH (PU3HYECKIX METOIOB, B OITMCAHUN UCCIICIOBAHUS BEIICIATE MIPOBEPSIEMOE
1.8 MIPEIOI0KEeHUE (THIIOTE3Y), pa3indaTh U HHTEPIPETUPOBATH IMOJTyYCHHBIH pe3ybTaT, HAXOAUTh OMIMOKU B XOJE OTBITA, JCJIaTh BEIBOJIBI O
€ro pe3yibTaraM
19 IIPOBOJIUTH OIIBITHI IO HAOMIOACHUIO (PM3NYECKUX SBICHUH WM (U3UUECKUX CBOUCTB Tel: (GOPMYIHPOBATH MPOBEPsAEMBIE MPEIIOTI0KEHNUS,
. coOHpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BAHHMS, 3aIUCHIBATH XOJI OTIBITA U OPMYITUPOBATH BHIBOIBI




1.10

111

1.12

BEITIONTHATH TIPSAMBIE M3MEPEHHS C HCIIOJNB30BAHMEM aHAJIOTOBBIX M IM(POBBIX NMPHOOPOB, 3aHMCHIBATH IMOKAa3aHHUA NMPHOOPOB C yUETOM

3aJaHHOH a0COIOTHON TOTPEITHOCTH H3MEPEHUN

MMPOBOAUTH UCCICAOBAHUEC 3aBUCUMOCTH OJIHOM (1)PI3I/I‘{CCKOI>‘I BCIIMYWHEBI OT Z[pyl"OfI C MCIIOJIb30BAHUEM TIPAMBIX H3MepeHHﬁ, Y4acCTBOBaThH B
IJIaHUPOBaHUUN yqe6H0ro HUCCICAOBaHMA, CO6I/IpaTI> YCTaHOBKY W BBIMNOJHATL U3MCPCHUSA, CICAYyd NPECAJIOKCHHOMY IUJIaHY, (bPIKCPIpOBaTL
PE3YyJIbTAThI nonyquHoﬁ 3aBUCUMOCTH (1)1/131/1qec1<1/1x BCJIMYMH B BUC MPECIJIOKCHHBIX Ta6J'II/III u Fpa(l)I/IKOB, JACJIaTb BbBIBOJBI IO PE3YyJIbTaTaM

HUCCICTOBaHUA

MMPOBOAUTHE KOCBCHHBIC M3MEPCHUS (1)I/I3I/IquKI/IX BCJIMYHUH, CIICAYs npe)moxceHHoﬁ HWHCTPYKIHWU: NTPU BBINTOJIHCHUUN I/ISMepeHI/Iﬁ CO6I/IpaTI>

OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYHCJIATH 3HAYCHUEC HCKOMOM BEJTMYMHEI

1.13

1.14

co0Io1aTh MpaBUiIa TEXHUKH 0€30MacHOCTH IpH paboTe ¢ 1abopaTopHBIM 000pyIOBaHHEM
yKa3bIBaTh MPUHLMIBI ICUCTBUS NMPHUOOPOB M TEXHHUYECKUX YCTPOWCTB, XapaKTepH30BaTh NMPUHLMUIIBI JEHCTBHUS W3y4YCHHBIX NPUOOPOB U
TEXHHYECKUX YCTPOMCTB C MOMOIIBIO MX ONHCAHMs, UCIOJIB3Yys 3HAHHUS O CBOMCTBaxX (DM3MYECKUX SBJICHUH M HEOOXOAMMBbIE (QH3NYECKUE

3aKOHBI U 3aKOHOMEPHOCTU

1.15

IIPUBOJAUTL ITPUMCEPHL (HaXO,Z[I/ITL I/IH(I)OpMa].[I/IIO (0] HpI/IMean) MPAKTUYICCKOI'O UCIIOJIb30BAHUA CI)I/ISI/I‘IGCKI/IX 3HAHUU B HOBCGZ[HCBHOﬁ JKHU3HU AT
obecnieueHus: 0€30MaCHOCTH npu 06paH.leHI/II/I C HpI/I60paMI/I 1 TCXHHUYCCKUMHU YCTpOﬁCTBaMH, COXpaHCHUA 340POBbS U CO6J'IIO,Z[€HI/I$I HOpM

OKOJIOTHYC€CKOTI'O ITOBEACHUA B Opr)I(aIOH.lCI;‘I cpeace

1.16

1.17

OCYIIECTBJIATH OT60p HCTOYHUKOB I/IH(bOpMaHI/II/I B CCTH I/IHTepHeT B COOTBCTCTBHU C 3a/JaHHBIM ITOMCKOBBIM 3alIpOCOM, HA OCHOBE UMCIOIINXCA
3HAaHUM | HyTéM CpaBHCHUA PA3JIMYHBIX UCTOYHUKOB BBIJCIIATDH I/IH(I)OpMaHI/IIO, KOTOpas SABJIACTCA HpOTHBOpe‘IHBOﬁ WA MOXET OBITh

HEZ0OCTOBEPHOM

HCIIOJIb30BaTh IIPU BBIIIOJIHEHWN YUeOHBIX 3aJaHUi HAYYHONOMYJISIPHYIO JUTEpaTypy (GU3MUECKOTO COJEpIKaHMsI, CIPAaBOYHbIE MaTepUallbl,

pecypesl cetu MIHTepHET, BIageTh NMPHEMaMH KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHusl WHPOPMAIUU U3 OJHON 3HAKOBOW CHCTEMBI B

ApYyTyro

1.18

1.19

COo31aBaThb COOCTBEHHEIC KpaTKHC NMCbMCEHHBIC U YCTHBIC COO6H.I€HI/I$I Ha OCHOBE 2 — 3 HCTOYHHKOB I/IH(I)OpMa].[I/II/I (I)I/ISI/I‘IGCKOFO COACPIKaHUA,
B TOM 4YHCJIC Hy6J'II/I‘IHO ACJIaTb KPATKUEC COO6H.[€HI/IH 0 pe3ylJibTaTax NPOCKTOB UJIN y‘I€6HbIX HCCHCﬂOBaHHﬁ, I[P 3TOM I'paMOTHO UCIIOJIL30BATh
H3y‘~I€HHLII7[ IMOHSITUUHBIA armapar Kypca (1)I/I3I/IKI/I, COIIPOBOXKJAATh BBICTYIJICHUEC HpC3CHTaL[H€I71

P BBITIOJTHCHU U y‘Ie6HBIX IIPOCKTOB U HCCJ’IG}IOBaHI/Iﬁ pacrpeacisaTb 00513aHHOCTH B Tpynne B COOTBETCTBUM C IOCTABJICHHBIMU 3a/la4aMH,
CJICAUTH 3a BBIIIOJIHCHHUECM IIJIaHA HeﬁCTBHﬁ, aJICKBAaTHO OIICHUBATH COOCTBEHHBIHN BKJIaZl B JCATCIBHOCTH TPYIIIBI, BBICTpAaWBATh

KOMMYHUKATHBHOC B3aHMO)I€I71CTBHe, Y4YUTbIBass MHCHHUE OKPYKAOMIUX




8 KJIACC

Kon
NpoBepPsIeMoro IIpoBepsieMble NpeAMeTHBIE Pe3yIbTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl 0CHOBHOI'0 0011[er0 00pa3oBaHus
pe3yJbTaTa
11 HCTIONb30BaTh MOHATUS
1.2 pa3nuyaTh SBJICHHS 110 OIMCAHUIO UX XapaKTEPHBIX CBOICTB M HA OCHOBE OIIBITOB, JEMOHCTPHPYIOIINX AaHHOE (DPU3MUECKOE SBICHHE
13 pacIio3HaBaTh MPOSIBICHUE M3YYEHHBIX (DPU3UUSCKHUX SIBIICHUH B OKPY)KAIOLIEM MHUpE, B TOM 4HCIle (PU3MUYECKHE SIBJICHHUS B IPUPOJIE, IIPU ITOM
' MIEPEBOANTH MPAKTHUYECKYIO 33a4dy B y4eOHYIO, BEIIEIATH CYIECTBEHHbIE CBOICTBA (PU3HAKN) (PU3NIECKUX SIBICHUIH
OINUCHIBATh M3YYCHHbIE CBOWCTBA Teld M (U3MUYECKHE SBJICHMS, MCHONB3Ys (PU3NUECKHE BEJNYMHBI, [IPU ONHCAHHU IPABUIBHO TPaKTOBAThH
14 (U3MYECKUI CMBICI UCIIOJb3yEMbIX BEJIMUWH, 0003HAUCHHS U €JMHUIIBI (PU3NYECKUX BEJIMYUH, HAXOAUTH (DOPMYIIBL, CBS3BIBAIOLINE IaHHYIO
(U3MYECKYIO BEIUYNHY C APYTHMH BEINYMHAMH, CTPOUTH TPa(UKH U3yYSHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETHIHH
15 XapaKTepU30BaTh CBOMCTRA T, (PU3NUECKHE SBICHUS U ITPOILIECCHI, HCTIONIB3YsI H3YUSHHBIC 3aKOHBI, [IPY 3TOM JIaBaTh CIIOBECHYIO ()OPMYITHPOBKY
' 3aKOHA M 3aIMCHIBATh €r0 MaTeMaTHIECKOE BEIPaKCHNE
O0OBSCHSTH (PU3NUECKHE TIPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYalMil NPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIISATh
1.6 MIPUYUHHO-CJIE/ICTBEHHbIE CBSI3H, CTPOUTh 00BSICHEHHE U3 1 — 2 JIOTHUECKHX 1IaroB ¢ MOMOMIBIO 1 — 2 M3yueHHBIX CBOMCTBA PU3NYECKUX SBICHHH,
(bu3MYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH
pemars pacuéTHbIE 33/1a4H B 2 — 3 IeHCTBHSA, HCIIOIb3YS 3aKOHBI M POPMYJIBI, CBA3BIBAIOIINE (PH3MIECKUE BEJMYMHBI: HA OCHOBE aHAIIN3a YCIOBUS
1.7 3aJ[a4M 3alKChIBAaTh KPATKOE yCIOBHE, BBISBISITH HEOCTATOK JAHHBIX JUIS PEIICHHS 33a7a4M, BHIONPATh 3aKOHBI U (POPMYJIbI, HEOOXOIMMBIE /IS
€€ pelIeH s, MPOBOJUThH PAcYEThl U CPAaBHUBATH MOJIYUYESHHOE 3HaUeHNE (HPU3NUECKON BEJIMYMHBI C U3BECTHBIMH JaHHBIMU
18 pacrio3HaBaTh IIpOOIEMBI, KOTOpPBIE MOXKHO PEIIUTh IPU MOMOMIM (PU3MUECKHX METOJ0B, MCIOJIB3YsI ONMHCAHWE WCCIECJOBAHMS, BBIJICIATH
' TIPOBEPsIEMOE TPEIIONIOKEHUE, OLIEHUBATH IIPaBUIBHOCTH MOPSI/IKA TPOBEJICHNS UCCIICIOBAHMSL, 1€JIATh BBIBOJIBI
19 IIPOBOJIUTH OIIBITHI TI0 HAOJIOACHUIO (PM3WYECKUX SBICHUN WIM (PU3MUECKHUX CBOICTB Tel: (POPMYIHPOBATEH MPOBEPSIEMBIC NPEIIOI0KEHUS,
' coOupaTh YCTAaHOBKY M3 IPEAJIOKEHHOTO 000pyI0OBaHNS, ONICHIBATH X0 OMBITa U (POPMYJINPOBATH BEIBOBI
110 BBINIOJHATE IIPSMBIE M3MEPEHHsI C HCIIOJIb30BAaHMEM AHAJIOTOBBIX NPHUOOPOB M JATYMKOB (DM3MUYECKUX BEIMYUH, CPaBHUBATH PE3YJIbTaThI
' n3MepeHni ¢ y4€ToM 3aJJaHHOH a0CONIIOTHOHM HOTPELTHOCTH




111

1.12

1.13

MIPOBOANTH HCCIIEIOBAaHHE 3aBUCHMOCTH OJHOHN (pU3M4ecKOW BENUYUHBI OT APYTOM C HMCIOJIB30BAHHEM MPSAMBIX W3MEPEHMI: IIIaHUPOBATH
HCCIIEOBaHNE, COOMpaTh YCTAHOBKY M BBINOJHATH W3MEPEHHMS, CIEAys NPEIVIOKECHHOMY IUIaHy, (MKCHPOBATh PE3yIbTaThl IMOJyYCHHOU
3aBUCHMOCTH B BHJE TaOIUI] 1 rpahMKOB, JENIaTh BHIBOBI 110 PE3yIbTaTaM HCCICAOBAHUS

MIPOBO/INTH KOCBEHHBIC HM3MEpeHHsl (M3MYECKHX BEIMYMH: IJIAHUPOBAaTh M3MEPEHHMs, COOMpATh HKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIEAYs

HpeﬂﬂOH(eHHOﬁ HUHCTPYKIWU, U BBIYUCIIATL 3HAYCHUC BCIINYNHbBI

coOroaTh MpaBHiIa TEXHUKU 0€30I1acCHOCTH MpH padoTe ¢ 1abopaTOpHBEIM 000pyJOBaHHEM

1.14

1.15

XapaKTEeprU30BaTh MPUHIUIILI HeﬁCTBHﬂ N3Y4YCHHBIX HpI/I6OPOB U TCXHUYCCKHX YCTpoﬁCTB C OHOPOﬁ Ha WX ONHrcCaHud, UCIOJIb3Yyd 3HAHUA O

CBOMCcTBaX (PM3NIECKUX SABICHUN M HEOOXOANMBIC (PU3NIECKHE 3aKOHOMEPHOCTH

pacrno3HaBaTb MPOCTHIC TECXHUYCCKUEC yCT’pOﬁCTB& U U3MCPUTCIIbHBIC HpI/I60pI:.I o CcXe€MaM MU CXEMaTU4YHbIM PUCYHKaM, COCTaBJIATH CXEMbI
QJICKTPHUUCCKUX Lenel ¢ MoCaea0BaTeIbHBIM H napajjieJIbHbIM COCIUHCHHUCM JJIEMCHTOB, pasjindyasd YCJIOBHLIC 0003HaYEHUST DJIEMEHTOB

AJIEKTPUYECKUX Lenen

1.16

1.17

MIPUBOAUTL ITPUMEPHL (HaXOILI/ITB I/IH(i)OpMaLII/IIO (] HpI/IMean) MPAKTUYCCKOI'0 UCIIOJIb30BaAHUS (I)I/ISI/I‘IGCKI/IX 3HAaHUI B HOBCGHHGBHOﬁ KU3HU T
obecnieueHus1 0€30MaCHOCTH npu O6paH.leHI/II/I C an60paMH U TEXHUYCCKHUMH YCTpOﬁCTBaMH, COXpaHCHUA 340POBbS U CO6J'IIO,I[CHI/I$[ HOpM

OKOJIOTHY€CKOTI'O ITOBEACHUA B Opr)KaIOH.leI cpeac

OCYIIECTBIISITh MOUCK HMH(pOpPMAIMU (HU3MYECKOr0 COAEPKAaHUS B ceTH VIHTEpHET, HA OCHOBE HMMEIOIIUXCS 3HAaHMW M MYTEM CpaBHEHUS

JOIIOJTHUTCIIBbHBIX HCTOYHUKOB BbBIJICIIATH I/IH(i)OpMaI_[I/IIO, KOTOpas ABJISACTCA HpOTHBOpe‘IHBOﬁ HJIA MOXKET OBITh HeHOCTOBepHOﬁ

1.18

WCIIONIb30BATh IPH BBINIOJHEHUN Y4eOHBIX 3a/laHWii HayYHO-TIOMYJISIPHYIO JINTEPATypy (pU3HMUEcKoro cojep)kaHMs, CIPaBOYHBIC MaTEpHalb,

pecypcbl cetu MHTEpHET; BageTs mpuéMaMy KOHCIIEKTUPOBAaHHS TEKCTa, MpeoOpa3oBaHusl HH(POPMAIMK U3 OHON 3HAKOBOH CHCTEMBI B IPYTYIO

9 KJIACC

1.19

1.20

c03/1aBaTh COOCTBEHHbIE NMHMCHMEHHBIE W KPAaTKUE YCTHBIE COOOIIEHHMs, 0000mmas MHOOPMALHUIO U3 HECKOJBKHX HCTOYHHUKOB (DU3UUECKOTO
COJIep)KaHMs, B TOM YHCIIE ITyOJIMYHO MPENCTABIATh PE3YJIbTaThl NMPOSKTHON WM HCCIENOBATENbCKOW JEATeNbHOCTH, IPH 3TOM I'PaMOTHO

HCIIOJIB30BATh PI3y‘I€HHbIﬁ MMOHSITUHHBIA afrmapar Kypca (1)I/I3I/IKI/I, COIMPOBOKAATH BBICTYIUNICHUC HpGSGHTaHHCﬁ

IIPU BBITIOJTHEHUHM YYEOHBIX NPOEKTOB M HCCIEIOBAHMN (DPU3NYECKUX IPOLECCOB paCIpeneiiaTh 00S3aHHOCTH B TIpyMIlE B COOTBETCTBUHU C
MTOCTaBJICHHBIMH 3a/la4aMU, CICIUTH 32 BBIOJHEHHUEM IIJIaHA ACHCTBHHM M KOPPEKTHUPOBAThH €T0, a/IeKBaTHO OLIEHMBATh COOCTBEHHBIN BKIA[ B

ACATEIIBHOCTD I'PYIINBI, BEICTpanBaTh KOMMYHHUKATUBHOC B3aHMOHeﬁCTBHe, TIPOABJIAA TOTOBHOCTH paspeiiaTh KOHq)J'[I/IKTBI




Kon

NpoBepsIeMoOro IIpoBepsieMble MpeIMeTHBIE Pe3yIbTATHI OCBOCHHUS OCHOBHON 00pa30BaTe/IbHON NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJabTara
11 UCIIONIb30BaTh U3yUCHHBIC TOHATHS
1.2 pasnuyarh SIBJICHUS 110 ONMCAHUIO X XapaKTePHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOLINX JaHHOE (PU3UUECKOE SBJICHHE
13 pacno3HaBaTh NPOSBICHUE H3YUIECHHBIX (GU3MUECKUX SIBICHUH B OKPY)KAIOIIEM MHUPE, B TOM YHCIIE (PU3MUECKHE SBICHHA B IPUPOE, IPH 3TOM
' MEePEeBOINTH NPAKTHYECKYIO 33a7a4y B y4eOHYI0, BEIIEIATH CYIIECTBEHHBIE CBOICTBA (IPH3HAKN) (PU3UUECKHUX SIBICHUH
OIMCHIBATh M3yYCHHBIC CBOWCTBA TET M (PU3MUECKUE SIBICHUS, UCTIONB3YS (PU3NUECKUE BETMUUHBL, P OMMCAHUN TPABUIBHO TPAKTOBATH
14 (bu3MUECKHI CMBICI HCTIOJIB3yEMBIX BEJIMUUH, 0003HAYCHUS M €ANHHUIBI (PU3UIECKUX BEIMYMH, HAXOJUTh (JOPMYIIBI, CBA3BIBAIOLINE JAHHYIO
(hU3MUYECKYIO BEIHUIHNHY C JPYTHMH BEJIMIMHAMH, CTPOUTH I'pa(UKN H3YUCHHBIX 3aBUCUMOCTEH (PM3MIECKUX BETUUNH
15 XapaKTepu30BaTh CBOMCTBa Tel, (U3UUECKHE SIBJICHHMS M IIPOLIECCHI, HCIIONb3ys W3YyUCHHBIC 3aKOHBI, IPH 3TOM AaBaTh CJOBECHYIO
' (hopMyTHPOBKY 3aKOHA M 3aIIMChIBATh €r0 MaTEMAaTHYECKOE BhIPAKEHHE
OOBACHATH (PU3MUYECKHE TPOIECCHl M CBOMCTBA TN, B TOM YHCIE M B KOHTEKCTE CHUTYyaIlMid MPaKTHKO-OPUEHTHPOBAHHOTO XapakTepa:
1.6 BBIBIIATh NPUYUHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHWE M3 2 — 3 JIOTHYECKHX IIaroB ¢ MOMOILIbIO 2 — 3 M3yYEHHBIX CBOWMCTBA
(u3MUECKUX ABICHUH, PU3NIECKIX 3aKOHA I 3aKOHOMEPHOCTH
peuiath pacuéTHble 3a1a4n (ONMHUparoLIMecs: Ha cucTeMy U3 2 — 3 ypaBHEHHil), UCIIOJb3Ys 3aKOHBI U (hOPMYIIBI, CBsI3bIBAtOIINE (PU3NUEcKHe
17 BEIMYMHBI: HA OCHOBE aHAJIN3a YCJIOBHS 3aJayd 3alMCBIBaTh KPaTKOE YCJIOBHE, BBISBIATH HEHOCTAIONINE WM HM30BITOUHBIE JaHHEIE,
' BBIOMPATH 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE JUIS PEIICHHs, IPOBOANTH PACUETHl U OICHUBATH PEATMCTHIHOCTD MOJIYYEHHOTO 3HAYCHUS
(u3MUecKoil BeMM4InHbBI
pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh TPH MOMOIIM (PU3MYECKHX METOJOB, WCIIOJb3Yysl OIMCAHUE HCCIIEIOBAHUS, BBIACISTH
1.8 MpOBEpAEMOe MPETI0NIOKEHIE, OLICHUBATH MPaBIIBHOCTH MOPSIIKa IPOBEACHUS NCCIEIOBAHUS, IETIaTh BBIBOIBI, HHTEPIIPETHPOBATE PE3yIbTaThI
HaOJIFOJICHHUH 1 OTIBITOB
19 MPOBOJUTH ONBITHI MO HAOMIONCHUIO (M3MUYECKUX SIBICHUH WIM (U3MYECKHX CBOMCTB TEJI: CaMOCTOSITEIFHO COOHMpaTh YCTaHOBKY W3
' M30bITOYHOTO Habopa 000PYI0BAHMSI, ONMCHIBATH X0/ OIBITAa U €r0 PEe3YNbTaThl, POPMYIUPOBATH BHIBOBI
110 MIPOBOIUTH IIPH HEOOXOAMMOCTH CEPHIO MPSIMBIX H3MEPEHNUH, ONPEAeTIsisl CpeJHee 3HAaUeHUE N3MEPSIeMOH BeTMIUHBI ((OKYCHOE pPacCTOSHHE

cobuparorieii JUH3bI), 000CHOBBIBATH BHIOOP CrIoco0a n3MepeHwsl (M3MEPUTEILHOTO PrUOopa)




111

1.12

1.13

MPOBOAUTH HCCIECIOBAaHHE 3aBHCUMOCTEH (PU3MYECKUX BEJIMYUH C HCIOJIB30BAaHMEM IPSIMBIX M3MEPEHMH: MIAHUPOBATH HCCICIOBAHUE,
CaMOCTOATENBHO COOMPATh YCTAaHOBKY, (DPMKCHPOBATh PE3YJIbTaThl MOTYYECHHOW 3aBHCHMOCTH (PM3MYECKUX BEIMYMH B BHIC TaOIUIN

rpaduKoB, AETATh BEIBOABI IO PE3yIbTAaTaM HCCIICIOBAHMS

MpOBOAUTHL KOCBEHHBLIC H3MCPCHUA (IJI/I3I/I‘IGCKI/IX BCJIMYMH: IUIAHUPOBATL H3MEPCHU, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY H
BBITIOJIHATD UBMCPCHUS, CIICAY L npezmomeHHof/i HWHCTPYKIHWHU, BBIYUCITIATH 3HAUCHNUC BEJIMYMHBI U aHAJIM3UPOBATH NOJYUYCHHBIC PE3YJIbTAThI C

y4€TOM 33JaHHOM MOTPELTHOCTH U3MEPEHUN

co0uo1aTh paByiIa TEXHUKK 0€30MacHOCTH Npu paboTe ¢ 1abopaTopHBIM 000pyI0BaHHEM

1.14

1.15

pas3nuyaTh OCHOBHBIC NMPHU3HAKN U3YYEHHBIX (PM3NUECKUX MOJEICH: MaTepruaibHas TOUKa, a0COIIOTHO TBEPAOE TEJIO, TOUCUHBIH HCTOTHUK

CBCTAa, JIy4, TOHKAA JIMH3a, IJIaHCTapHAaA MOCJIb ATOMA, HYKJIOHHAd MOJCJIb aTOMHOTI'O gApa

XapaKTepU30BaTh NPUHLUIBI ICHCTBUS U3Y4YE€HHBIX NPUOOPOB M TEXHUUECKHX YCTPOMCTB C OIOPOW HA UX ONMCAHUS, UCHOJB3Ys 3HAHUS O

CBOWCTBaX (PU3UUCCKUX SBJICHUN M HEOOXOIUMBIC (PU3HMUCCKUE 3aKOHOMEPHOCTHU

1.16

1.17

1.18

UCIIONIB30BATh CXEMBl M CXEMAaTHYHBIC PHCYHKH W3YYCHHBIX TEXHHYECKHX YCTPOWCTB, M3MEPHTEIBHBIX MNPHOOPOB M TEXHOJOTMYECKHX
NPOLIECCOB MPU PELICHHH Y4eOHO-MPAKTHYECKHX 3a/1ad, ONTHYECKHE CXEMBl IS MOCTPOCHHS H300paXeHUIl B IUIOCKOM 3epKajie H
coOuparomieii JuH3e

NPUBOANTH MPUMeEPHI (HAXOAUTh HHPOPMALHMIO O MPUMepax) MPaKTUUECKOro HCIOIb30BaHUs (PM3MYECKUX 3HAHUH B NOBCEITHEBHOW KHU3HU
JULs oOecrieueHns 6e30MacHOCTH MPU 0OpaILeHNH C TPUOOPAMU M TEXHUUECKHMH YCTPOHCTBaMH, COXPAaHEHHS 3I0POBbS M COOJIIOICHUS] HOPM

HKOJIOTHYECKOTO TIOBEACHHS B OKPYKatoIIeit cpene

OCYIIECTBIISITh TOMCK MHGpOpPManuu (PU3NYECKOro COIEpKaHMs B ceTH VHTepHET, caMOCTOATEIbHO (OPMYJIHpYS MOHMCKOBBIH 3arpoc,

HaXOJUThb MMYTH ONPEACIICHNUA JOCTOBEPHOCTH nonyquHoﬁ I/IHq)OpMaHI/II/I Ha OCHOBC UMCIOIIUXCA 3HAHUU U JOIIOJTHUTCIIbHBIX UCTOYHHUKOB

1.19

1.20

MCIIOJIb30BAaTh IIPH BBHINOJHEHUH y4EOHBIX 3a/JaHUH HAyYHO-TIOMYJISIPHYIO JIUTEPaTypy (GPU3NUECKOTO COJCPIKaHMs, CIIPAaBOYHbIE MaTepHalIbl,
pecypchl cetn MHTEpHeT; BiaseTh NpUéMaMH KOHCIIEKTHPOBAaHHS TEKCTa, peoOpa3oBaHus HMHGOPMAIMK U3 OJHOIM 3HAKOBOH CHCTEMBI B
ApYyTyro

co31aBaTh COOCTBEHHBIE ITHChbMEHHBIE U YCTHBIC COO6H.ICHI/I$[ Ha OCHOBC HHCbOpMaL[HPI N3 HCCKOJBbKHX HWCTOYHHKOB (I)I/I3I/I'—I€CKOFO
COACpIKAHNUA, HY6HI/I‘IHO MPEACTABIIATE PE3YIIbTATHI HpOGKTHOﬁ nin I/ICCHe)IOBaTCHBCKOﬁ JACATCIBHOCTH, IIPHU 3TOM I'paMOTHO HCIIOJIL30BATh
M3yYeHHBII MOHATHHHBINA anmapaT M3y4aeMoro paszena (M3UKH M COMPOBOXKAATh BRICTYIUICHHE Ipe3eHTanuei ¢ yd4éToM ocoOeHHOCTEH

ayJIUTOPUU CBEPCTHUKOB




1.21

MIPY BBHITIOJIHEHUH yYeOHBIX MPOEKTOB M HCCIECAOBAHUHA (DPU3WUESCKHUX IPOLECCOB PACIPENENATh O00SI3aHHOCTH B TPYIIIIE B COOTBETCTBHU C
MIOCTaBJIICHHBIMH 33/Ia9aMH, CJICUTH 32 BHITOTHCHUEM IUIaHA EHCTBHI M KOPPEKTUPOBATH €r0, aIeKBaTHO OIICHUBATh COOCTBEHHBIH BKJIA/T

B I€ATEIIBHOCTD I'PYIIIBI, BBICTPANBATh KOMMYHHUKAaTUBHOE B3aPIMOI[eI>iCTBPIe, TIPOSABJISIA TOTOBHOCTH pa3peiaTh KOH(I)JII/IKTLI




ITPOBEPSIEMBIE 3JIEMEHTBI COJEPKAHUSA

7 KIIACC
Kon
Kon snementa IIpoBepsiemble 3J1eMeHTHI COAEP KAHUS
pasgena
®U3UKA U EE POJIb B [TIO3HAHUHN OKPYXAIOIIEI'O MUPA
11 ®dusnka — Hayka o nmpupoze. SAsnerns npupoasl. PU3HUECKUE SBICHHUA: MEXaHUYECKHE, TEIUIOBBIE, JEKTPUUCCKHIE, MATHUTHEIC,
' CBETOBBIE, 3BYKOBBIC
®dusnueckue BennunHbl. Vzamepenne gpuzndeckux Benuuud. Ousndeckre npuodopsl. IlorpenHocts n3mepennid. MexxayHapoaHas
L2 CHCTEMA €IMHUII
EcrecTBeHHOHAYYHBI METOA TTO3HAHUS: HAOIOACHNE, TOCTAHOBKA HAYYHOTO BOIPOCA, BHIABM)KEHHUE THITOTE3, SKCIIEPUMEHT IO
1 13 TIPOBEPKE THIOTE3, 00BICHEHNE HAOII0JaEMOT0 SIBIICHHUS
14 Omnucanue GU3NUECKUX SIBICHUH C TOMOLIBIO MOJIEIer
[pakTryeckne paboTHI:
#H##Par###l13MepeHne pacCTOSHHML.
1.5 #H##Par###l13mepenne 00pEMa JXUAKOCTH U TBEPAOTO Tea.
#H#Par##H#Onpenenenre pa3MepoB MaIbIX Tell.
H#HH##Par##13mepeHne TeMIiepaTypsl IPH MOMOIIH )KUIKOCTHOIO TEPMOMETpa U JaTYhKa TeMIepaTypsl
IMEPBOHAYAJIbHBIE CBEJAEHIA O CTPOEHMU BEILIECTBA
2.1 #H##Par###CrpoeHue BemecTBa: aTOMbI M MOJIEKYJIbI, X pazMepbl. OMbBITH, JOKa3bIBAIOIINE JUCKPETHOE CTPOSHUE BEIIECTBA
2.2 #H##Par### ]| Brxenne qacTuil BeniectBa. CBSI3b CKOPOCTH IBIKCHHUS YacTHI] C TeMIrepaTtypoil. BpoyHoBckoe nBmxenue, nuddy3ust
2.3 B3anmogzeiicTBre YacTHIl BELIECTBA: NPUTHKEHUE U OTTAIKUBAHHE
) ###Par##Ht ArperaTHele COCTOSHHS BELIECTBA: CTPOCHHE Ta30B, XKUAKOCTEH M TBEPABIX (KpUCTAIMYECKNX) Tell. B3aumocBs3b
2 4 MEXX1y CBOWCTBAMH BEIECTB B Pa3HBIX arperaTHhIX COCTOSHUAX U MX aTOMHO-MOJIEKYJISIPHBIM CTPOCHUEM
2.5 Oco0eHHOCTH arperaTHhIX COCTOSTHUI BOJIBI
[pakTryeckne paboTHI:
5 ###Par##H#Onenka fuamMeTpa aToMa METO/IOM PAZIOB (C UCIONIb30BaHUEM (oTorpaduii).
® #H##Par###OnbITH M0 HAOJIOACHUIO TEIIOBOTO PACIIMPEHHS T'a30B.
H#H#H#Par##H#OmbITh M0 00HAPY)KEHHIO ASHCTBUS CHII MOJICKYJISIPHOTO MPUTSKEHUS
3 JIBIDKEHUE U B3AUMOJENCTBUE TEJI




3.1

Mexanuyeckoe JABUXCHUC. PaBHOMepHOC 1 HCPAaBHOMCPHOC JABUKCHUC

3.2 #H##Par###Cropocts. CpemHss CKOPOCTh PH HEPaBHOMEPHOM JIBIDKEHUH. PacuéT myTr M BpeMeHH JBIKEHUS
33 SIBnenne uHepunu. 3aKOH MHepIMHU. B3aumoseiicTBie Ten Kak MpUYMHA U3MEHEHHsI CKOPOCTH JBI)KEHHS Teln. Macca kak Mepa
' WHEPTHOCTH Teja
34 #H##Par### ] InotHOCTH BemecTBa. CBSA3b INIOTHOCTH C KOJIMIECTBOM MOJICKYJI B €AMHUIE 00BEMa BellecTBa
35 Cuita KaK XapakTepUCTHKa B3aUMOACHCTBUS Tell
3.6 Cua ynpyrocta u 3akoH ['yka. I3MepeHne critbl ¢ TOMOIIBI0 THHAMOMETpa
3.7 #H##Par##H SIBnenne taroreHus U cuiia Tshkectr. Crla TSOKECTH Ha Jpyrux IuaHerax. Bec Tena. Hesecomocts
3.8 Cuna tpenus. TpeHue CKONbXEHUS U TPEHUE MOKOsI. TpeHne B IpUpoe M TEXHUKE
3.9 #H#Par##HCnoxeHue cui, HalIPaBJICHHBIX MO0 OJHOM NpsiMON. PaBHOIEHCTBYOIIAs CHIT
[pakTryeckne paboTHI:
OmnpeneneHne cKOPOCTH PaBHOMEPHOTO ABIKEHHS (IIaphKa B JKHIKOCTH, MOJEIH JIEKTPUYECKOTO aBTOMOOWIIS M Tak Jajee).
3.10 OmnpeneneHue cpeHel CKOPOCTH CKOJIBKEHHUS OpyCcKa MITH ILapyKa 110 HAKJIOHHOH m1ockocTh. Onpe/eneHue mI0THOCTH TBEPIOTo
tena. OMBITHI, AEMOHCTPHPYIOIIUE 3aBHCUMOCTh pacTsDkeHHs (aedopMaliu) NpPYKHHBI OT MPUIOKEHHOW CHIBL. OTBITHI,
JIEMOHCTPHPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJILKEHHS OT Beca Tella U XapaKTepa CONPUKACaIOIINXCs TOBEPXHOCTEH
311 @dusnyeckue SBICHUS B IPUPOJIE: TIPUMEPHI IBIDKEHHS C PA3IUYHBIMU CKOPOCTSIMH B JKHBOW M HEXWBOH NPHUPOJE, IEHCTBHE CHIIBI
' TPEHHS B IPUPOJE U TEXHUKE
3.12 TexHuueckue yCTpoUCTBa: TUHAMOMETP, HOJIIUITHUKH

JIABJIEHUE TBEP/IbIX TEJI, )KMJIKOCTEM 1 TA30B

41 JHasnenue TBEpaoro Tena. CriocoObl yMEHBIICHHS U YBEIHYCHUS TABJICHUS

4.2 JaBneHne ra3a. 3aBUCUMOCTb JaBIICHUS ra3a oT 00BEMa, TeMITepaTyphl

43 Ilepenaua napneHus: TBEPABIMU TEIAMH, YKUJIKOCTSIMU U razaMu. 3axoH [lackans. [[HeBMaTHuecKre MalIMHbBI

a4 3aBHCHMOCTh NTABJICHUS JKUAKOCTH OT TyOmHBI. [mapocratmueckuit mapagokc. CooOmarommuecst cocyabl. ['mapaBimdeckue
' MEXaHHU3MBI

45 Atmocdepa 3emmn u atMocdepHoe aaBieHue. [IpudauHbBI cymiecTBOBaHMSA BO3AYIIHONW 00onouku 3emun. Omeit Toppuuenim.
' 3aBUCHMOCTh aTMOC(EPHOTO JIaBJICHHSI OT BHICOTHI HAJl YDOBHEM MOPSI

4.6 Wzmepenne armocdeproro nasienus. [IpuOops! it n3MepeHnst arMocepHOro AaBICHHS

4.7 JleiicTBHE KUAKOCTH Y Ta3a Ha MOTPYKEHHOE B HUX TeNO. BriTankuBaromas (apxumenona) cuia. 3akoH ApxuMesa

4.8 [InaBanue ten. BosgyxonnaBanue

4.9 [IpaxkTryeckue pabOTHI:




8 KJIACC

4.10

HccrenoBanre 3aBUCMMOCTH Beca Tella B BOJe OT 00bEMa OTPYKEHHOM B )KHUIKOCTh YacTh Telia. OnpeesiCHHE BhITAIKHBAIOIICH
CHWJIBI, ICHCTBYIOLIEH Ha TeJo, MOrpyXEHHOE B KUIKOCTh. [IpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CUJIbI, IEHCTBYIOIIECH HA
TEJNO B )KHUIKOCTH, OT Macchl Tena. OMBITH, JeMOHCTPHPYIOIINE 3aBHCUMOCTD BBITAIKHBAIONICH CHIIBI, IEHCTBYIOIIEH Ha TEJO B
KHUIKOCTH, OT 00b&Ma MOTPYKEHHOH B KUAKOCTh YaCTH Tejla M OT IUIOTHOCTH JXKHUAKOCTH. KOHCTpyHpoBaHHE apeoMeTpa U

KOHCTPYHPOBAHHUE JIOAKH U OTIPEeTICHUE €€ TPY30M0IbEMHOCTH

dusznyecKue SABJICHUS B IpUupoac: BJIUAHUC aTMOC(l)epHOFO JaBJICHHUA Ha JKHBOM OpraHu3M, IJlaBaHUE pBI6

411

TexHugeckne ycTpOWCTBa: COOOIIAIOMINECS COCYIBI, YCTPOWCTBO BOJOIIPOBO/A, THAPABINICCKUN IIpecc, MaHOMETpP, OapoMeTp,

BBICOTOMED, ITOPLIHEBOH HACOC, apPEOMETP

PABOTA, MOIITHOCTB, SHEPTUA

51 Mexanmndeckas padora

5.2 MexaHnueckasi MOIHOCTh

53 [TpocTeie MeXaHU3MBI: phIYar, OJIOK, HAKJIOHHAS IJIOCKOCTb. [IpaBuiio paBHOBECHS pbIuara

54 [IpuMeHeHMe npaBUIIa paBHOBECHS phluara K 070Ky

55 «3onoToe npaBuio» MexaHUKH. KoaduimeHT noae3noro aeicTBust MexaHu3MoB. [IpocTsie MexaHU3MBI B OBITY M TEXHHUKE

5.6 [lorennuanpHast SHEPTUHU TeJa, HOJHATOTO Haa 3eMIEH

5.7 Kunermueckas sHeprus

5.8 [TonmHast MexaHudeckast SHeprusl. 3aKOH U3MEHEHUS U COXPAaHEHHS MEXaHUYeCKOH YHepTrun
[pakTryeckne paboThI:

59 ###Par###H#Onpenenenie  pabOTBl CHJIBI TPEHHS NPH PABHOMEPHOM [BIDKCHHHM Tejla 110 TOPU3OHTAIBHOH ITOBEPXHOCTH.

' UccnenoBanue ycinoBuil paBHOBecusi pbiuara. M3amepenue KIIJ| HaknoHHOM muiockocTH. M3ydeHue 3akoHa COXpaHEHUS

MEXaHW4YEeCKOH SHEPTUU

5.10 ®dusnueckue ABJICHUS B IPUPOJE: pblYaru B TeJie YeJIOBeKa

5.11 TexHU4ecKkue ycTpOWCTBA: phIYar, HOABHKHBIN M HETIOBIKHBIN OJIOKH, HAKIIOHHAS TIOCKOCTh, IPOCTHIE MEXaHN3MBI B OBITY




Kon
pa3nexa

Koa »emenTa

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

TEIJIOBBIE SABJIEHUA
6.1 OCHOBHBIE MOJOXXEHHS MOJCKYIAPHO-KHHETHUECKOH TEOPUH CTPOCHHWS BellecTBa. Macca W pasmepbl MoseKyn. OIbITH,
. MIOATBEPIKIAIOIIIE OCHOBHBIE MTOJI0)KEHHUS MOJIEKYSIPHOKHHETHIECKOH TCOPUH
6.2 Monemu TBEPAOTO, KHUIKOTO U Ta3000pa3HOTO COCTOSIHUH BemecTBa. Kpucrammmaeckue u aMmopQHEIe Tena
6.3 OObsicHEeHHE CBOWCTB T'a30B, )UIKOCTEH U TBEPIBIX TEJ HA OCHOBE IIOJIOKEHUI MOJIEKYJISIPHOKMHETHIECKON TEOPHU
6.4 CMaunBaHUE U KalWJUIAPHBIC SBICHUS
6.5 TenmoBoe paciupeHne 1 ckaTHe
6.6 Temmnepatypa. CBsi3b TEMIEPATYPhI CO CKOPOCTBHIO TEIIOBOTO JBHKEHUS YaCTHII
6.7 BHuyrpennsis aHeprus. CriocoObl ©3MEHEHHUS] BHYTPEHHEH SHEPTUU: TeIrlolepeada U COBEpILeHNE PadoThI
6.8 Buns! Tennonepenadn: TEMIONPOBOIHOCTh, KOHBEKIIUS, N3TyUICHHE
6.9 KonmuecTBo TemnoTel. Y aenpHas TEIIOEMKOCTD BEIECTBA
6.10 TemmooOMeH 1 TEIJIOBOS paBHOBECHE. Y paBHEHUE TEIIOBOTO OaniaHca
6.11 [TnaBnenne u OTBEpAECBAHUE KPUCTAIIMIECKUX BEIIECTB. Y ACIbHAS TEIIOTA TUIABICHUS
6.12 [TapoobpazoBanue n konaeHcauus. Vicnapenne. Kunenue. YnenpHas Temiora nmapoodpa3oBaHus. 3aBUCUMOCTb TEMIEpaTyphl
' KHIIEHUS OT aTMOC(EPHOTO JaBICHUS
6.13 BnaxxHOCTB BO3IIyXa
6.14 OHeprus TOMIMBA. Y IeNIbHAs TEIIOTa CTOPaHHs
6.15 [MpuHnmne! padoTs! Tertoseix aeurareneil KI1/1 temoBoro aeuratens. TerioBble ABUTATENN U 3alIUTa OKPYXAIOIIEH cpebl
6.16 3aKoH COXpaHEHHMs ¥ MPEBPAIIECHNS SHEPTHUH B TETIOBBIX IpoLieccax
[IpaxkTryeckue pabOTHI:
H#HH#Par##H#OMBITH M0 00HAPY)KEHHIO ASHCTBUS CHII MOJICKYJISIPHOTO NPUTSKESHUSL.
6.17 H###Par##H#OMBITH 110 BBIPALIMBAHHUIO KPUCTAJIIOB TIOBAPEHHON COJIM MIIN caxapa.

H##H#Par###OmbITH 10 HAOIIOCHUIO TETIJIOBOTO PAaCIIMPEHUS a30B, KHUIAKOCTEH M TBEPIBIX TEIL.
###Par##H#Onpenenenne naBiIeHNs BO3lyxa B OaJUIOHE IITpHLIA.

HHHPar###OnbITHI, IEMOHCTPHUPYIOIINE 3aBUCHMOCTD JaBICHHUS BO3AyXa OT ero 00bEMa M HarpeBaHMs WIH OXJIAXKICHHS.




###Par###lIposepka THIIOTE3Bl JHHEHHONH 3aBUCHMOCTH IUIMHBI CTOJOWKA JKHUAKOCTH B TEPMOMETPHYECKOH TpyOKe OT
TeMIepaTypbl.

#H##Par####Ha0moneHre N3MEHEHNS BHYTPEHHEH YHEPTHH TeJla B Pe3yNbTaTe TEIUIONepeadyn i padOTH BHEIIHUX CHIL
###Par##HccnenoBanye sSBIEHHUS TEIUIOOOMEHA IPY CMELIMBAHUN XOJIOJAHON M TOpsiieii BOJBI.

#H##Par###OnpeneneHue KOJIUIECTBA TEIUIOTHI, TOTYYSHHOT'0 BOJOH P TEIIO0OMEHE C HATPETHIM METAIUTMYCCKUM [ATHHIPOM.
###Par##H#Onpenenenne yaeabHONH TEIUIOEMKOCTH BEIECTBA.

###Par###l1ccnemoBanue mporecca UCIapeHusl.

#H##Par###OnpeneneHne OTHOCUTEIEHON BIaKHOCTH BO3AYXA.

#H##Par###Onpenenenne yenpHON TETUIOTH TUIABJICHHUS JIJA.

6.18

dusnyeckue SBJICHHUS B npupoac: MOBEPXHOCTHOC HATAXKCHHUC W KAIIWJUIAPHBIC SABJICHUSA B NPUPOAC, KPUCTAJJIBI B MPUPOAEC,

H3JIy4YCHHUC COJ'IHLIa, 3aMep3aHucC BO,HOéMOB, MOpCKHUe 6pI/ISBI; 06p330BaHI/Ie POCHhI, TYMaHa, UHEA, CHCTA.

6.19

TexHuueckue ycTpoKCTBa: KallUJUIAPhl, IPUMEPBI UCII0Ib30BaHUS KPUCTAIUIOB, KUAKOCTHBIM TEPMOMETD, JaTUUK TEMIIEPATYPHI,

TEpPMOC, CHCTEMa OTOIUICHHsI JOMOB, THTPOMETPEI, ICUXPOMETP, ITapoBasi TypOUHa, TBUraTeslb BHYTPEHHETO CTOPaHHsL.

OJIEKTPMYECKUE N1 MATHUTHBIE ABJIEHUA

7.1 Onextpuzanus Tell. J[Ba poma SJIEKTPUUSCKUX 3apsIOB

- BsanmogeticTBre 3apshKeHHBIX Tel. 3akoH KyioHa (3aBUCHMOCTBD CHITHI B3aHMOJICHCTBHS 3apsDKEHHBIX Tl OT BEJTHIHHBI 3apsI0B H
' PacCTOSHUS MEXKIY TeJIaMH )

23 Onextpuueckoe mone. Hampspk€HHOCTH 3IeKTpHuYecKoro moiisl. [IpHHOMIT CyNMeprno3uIMM 3INEeKTPHYECKHX IMoJjied (Ha
. KaueCTBEHHOM YPOBHE)

7.4 Hocutenu snekTpruueckux 3apsaoB. DNeMeHTapHbIN dNekTpudeckuii 3apsa. Ctpoenue atoma. [IpoBOTHUKY U TUINEKTPUKH

7.5 3aKoH COXpaHEHUS SICKTPUIECKOTO 3apsiia

7.6 DIEeKTPUUECKUI TOK. Y CIIOBHS CYIIECTBOBAHUS MIEKTPHUYECKOTO TOKA. ICTOUHUKH IMTOCTOSTHHOTO TOKa

7.7 JleficTBUS 3IEKTPHUECKOTO TOKA (TEIUIOBOE, XUMHUECKOE, MATHUTHOE). DJIEKTPUIECKUH TOK B JKUAKOCTSIX M ra3ax

7.8 Onexrpuueckas nens. Cuiia Toka. DIEKTPUIeCKOe HApsHKSHNE

7.9 ConpoTuBieHue NPOBOJHUKA. Y AEIbHOE CONPOTUBICHUE BELIECTBA

7.10 3akoH OmMa 1 ygacTka [nenu

7.11 ITocnenoBarensHOE ¥ IapauIeIbHOE COSTMHEHUE POBOTHUKOB

7.12 PaboTa 1 MOITHOCTB 3JIEKTPHYECKOTO TOKa. 3akoH JIxkoyns — Jlenna




7.13

OJeKTpUUecKue IenH U IOTPEeOUTEeNH HIIEKTPUIecKoii sHeprun B ObITy. KopoTkoe 3aMbikanne

7.14
7.15
7.16

IlocTosTHHBIE MarHUTEHL. BBaHMOHCﬁCTBHC IIOCTOSIHHBIX MarHuToOB
MarnautHoe noje. MaruutHoe 1mosie 3eMId U €ro 3HaueHue JUJIA J)KU3HW Ha 3emite

OmeiT OpcTena. MarHUTHOE MOJIE AIEKTPUIECKOTO TOKa. [IpuMeHeHne 31eKTPOMarHUTOB B TEXHHUKE

7.17

Z[ef/IICTBI/Ie MAarduTHOI'O 1OJid Ha ITPOBOAHUK C TOKOM. 3J'IeKTpOL[BI/IFaTeJ'IL MOCTOSIHHOIO ToKa. Kcronbp30Banue BHGKT‘pOZ[BHFaTeHCﬁ

B TEXHUYECKHUX YCTPOICTBaX M Ha TPaHCIIOPTE

7.18
7.19

7.20

7.21

Omnsrtel Dapages. SIBneHue meKTpoMarHuTHOW uHykIuu. [pasuo Jlenna
Onekrporenepatop. CriocoObl MOTy4YEHHS JEKTPUIECKOH SHEPTUH. DIEKTPOCTAHIIMN HA BO30OHOBIISIEMBIX HCTOYHHUKAX SHEPTUU

[IpakTryeckue pabOTHI:

OmnBITH IO HAOMIOJCHHIO AIIEKTPHU3AINHN Tel HHAYKIUCH U IIPH CONPUKOCHOBEHUH.

HccnenoBanue NeHCTBUS DJIEKTPUIECKOTO OIS HA TIPOBOIHUKH U AUDIEKTPUKH.

COopka 1 mpoBepKa pabOTHI CKTPUUECKOH LIEIH MOCTOSIHHOTO TOKA.

M3mepenue u peryiupoBaHue CUIIBI TOKA.

H3mepeHue u peryiupoBaHie HaPsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, HAYLIETO YEPE3 PE3UCTOP, OT COMPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS Ha PE3UCTOPE.
OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh 3JIEKTPUUECKOTO CONPOTUBIICHUS MPOBOJHUKA OT €0 JJIMHBI, TUIOIIA 1 IONEPEUYHOTO
CEYEHHUS U MaTepuana.

[IpoBepka npaBuia Cll0KEHUS HANIPSHKEHUH IIPU OCIIE10BATEIbHOM COEIMHEHUH ABYX PE3UCTOPOB. [IpoBepka npaBuiia i CUIIbI
TOKa IpH MapayielbHOM COEIMHEHUH pe3ncTopoB. OmpexneneHue pabOTHl 3IEKTPUYECKOTO TOKA, WAYIIEr0 Yepe3 pe3ucTop.
OmnpeneneHre MOITHOCTH MIEKTPUIECKOTO TOKa, BRIJENAEMON Ha pe3uctope. MccnenoBanne 3aBUCHMOCTH CHITBI TOKA, HIYIIIETO
yepe3 JaMmmodky, oT HampsbkeHwst Ha Hed. Ompenenenue KIIJ[ HarpeBatens. MccinepoBaHne MarHUTHOTO B3aUMOJCHCTBHUS
MOCTOSTHHBIX MAarHUTOB. M3ydueHrne MarHUTHOTO MOJISI TOCTOSIHHBIX MArHUTOB NPU X 00BEIMHEHNUH U pasienenuu. VicciaenoBanue
JEUCTBUS 3JIEKTPUUECKOIO0 TOKAa Ha MArHUTHYIO CTpenKy. OTbIThL, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHUJIbI B3aMMOIEHCTBUS
KaTyIIKU C TOKOM M MarHuTa OT CHJIbI TOKa U HalpaBJIeHUs TOKa B KaTyuike. M3yueHue NeicTBUS MarHUTHOTO 110JI Ha IPOBOIHUK
¢ TokoM. KoHcTpynpoBanue u u3ydeHue padoTsl anekrpoasuratens. Msmepenne K11/ anekTpoaBuraTenbHON ycTaHOBKH. OTIBITHI
10 UCCJIEJOBAHMIO SIBJICHUSI DJIEKTPOMArHUTHOM HHIYKIMH: UCCIIEJOBAaHUE U3MEHEHHI 3HAUSHHUS U HANIPaBJICHUsI MUHAYKIUOHHOTO

TOKa

®du3nyeckye SBICHUS B npupoae: JICKTPUICCKUE ABJICHUS B aTMOC(l)epC, QJICKTPUYCCTBO KUBBIX OPraHM3MOB, MAarHuTHOC 10OJIC

3GMJ'II/I, [[peﬁ(b MOJIFOCOB, POJIb MArHUTHOTO OJIA J14 )KU3HU Ha 3CMJ'IC, MOJAAPHOC CUSAHUC




7.22

TexHuueckue yCTpOMCTBAa: 3JIEKTPOCKOI, aMIEPMETP, BOJIBTMETP, PEOCTaT, CUETYMK JJIEKTPUYECKOM  DHEPIUH,
AJIEKTPOOCBETUTENHHBIE TPUOOPHI, HATpPeBAaTENbHBIC SJICKTPONPHOOPHl (TIPUMEPHI), 3SJCKTPHUSCKHE IPEIOXPAHUTEIH,

QJIEKTPOMArHuT, SJICKTPOABUTATEIb IIOCTOSTHHOTO TOKAa, T€EHEPATOP MMOCTOSTHHOTO TOKa

9 KJIACC

Kon

pazaecia

Kon snementa

ITpoBepsieMble 3IEMEHTHI COJICP KAHHS

MEXAHWYECKUE ABJIEHUW A
8.1 Mexanunyeckoe aBxeHue. MaTtepuanbHas Touka. Cuctema oTcuéra
8.2 OTHOCHUTEIBHOCTh MEXaHWIECKOTO IBI)KCHHS
8.3 PaBHOMepHOE NPSIMOJIIMHEHHOE JIBHIKCHUE
8.4 ###Par###HepaBHOMepHOE NpsIMONTMHENHOE ABIKeHNe. CpeHssl 1 MTHOBEHHAsI CKOPOCTH Tella IIPU HEPaBHOMEPHOM ABHKECHUH
8.5 Yckopenue. PaBHOYCKOPEHHOE NIPSIMOJIMHEHHOE IBUYKEHUE
8.6 #H#Par###Ceo0oaH0e magenue. OnpITel [ ammies
8.7 ###HPar##HPaBHOMepHOE IBIDKEHHE IO OKpyxXHOCTH. [lepwom um wacrtora oOpamienus. JIuHeilHas M yrioBas CKOpPOCTH.
' LlenTpocTpeMuTeIEHOE YCKOPEHHE
8.8 [Tepawiii 3akon HproToHa
8.9 Bropoii 3akon Hetorona
8.10 Tperuii 3akoH HetoToHa
8.11 #H##Par##H# ] [pUHINT CYTIePIIO3UITUH CHIT
8.12 Cua ympyrocta. 3akoH ['yka
8.13 ###HPar##H#Cuna TpeHnA: Cuila TPSHUS CKOJIBKEHHSI, CHJIa TPEHHS TIOKOSI, IPYTUE BUIBI TPEHHS
8.14 #H##HPar####Cuna TsHKECTH B 3aKOH BCEMUPHOTO TATOTCHHUSA. Y CKOPEHUE CBOOOIHOTO MaICHUS
8.15 JBmxenue muanet Bokpyr Connna. [lepBas kocMudeckas CKOpocTh. HeBecOMOCTh 1 Tieperpy3ku
8.16 PaBHOBecue MaTepuanbHON TOUKH. AOCOIIOTHO TBEPOE TEJIO
8.17 ###Par##HPaBHOBecHe TBEPAOTO TeMa ¢ 3aKPEIUIEHHON OChIO BpamieHns. MoMeHT Critbl. LIeHTp TshkecTH
8.18 Nmnynsc tena. 3menenne ummynsca. UMnyabe cuiiel
8.19 3aKOH COXpPaHEHHUS UMITYJIbCa




8.20

#H#Par###PeakTHBHOE NBMKCHHE

8.21 Mexannueckasi paboTa 1 MOIIHOCTh
8.22 Pabora cui TsKECTH, YIPYTrOCTH, TpeHUsL. CBS3b SHEPTUU U pabOTHI
8.23 [ToreHnmanpHas YHEPTUS Tea, HOTHATOTO HaJl IOBEPXHOCTHIO 3eMITH
8.24 IloTeHnuanbHas F3HEPrUs CKATON NMPYKUHEBL
8.25 ###Par##HKunernaeckas sueprus. TeopeMa 0 KHHETHYECKOH SHEPTHH
8.26 ###HPar##3akoH coxpaHeHHsI MEXaHUYECKON SHEPTUH
[IpaxTnaeckue pabOTHI:
OmpexeneHne cpemHell CKOPOCTH CKOJNBXKEHHS Opycka WIIM JBIDKCHHS LIapHKa [0 HAKIOHHOHM miockoctu. OmpexnencHue
YCKOPEHHUS TeJa MPU PaBHOYCKOPEHHOM JBIYKCHHUH M0 HAKJIIOHHOM IJIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM JIBIKCHUH 0€3 HadaJlbHOM CKOPOCTH.
8.7 [TpoBepka TUIIOTE3bI: €CJIM MPH PABHOYCKOPEHHOM JIBM)KEHMU 0€3 Ha4aJbHOW CKOPOCTH ITyTH OTHOCSTCS KaK psiJi HEYETHBIX
' YHCeJl, TO COOTBETCTBYIOIUE IPOMEXYTKH BPEMEHH OJJTHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUS OT CHJIBI HOpMaJIbHOTO AaBieHus. Onpenenenue ko3 GuuneHTa TpeHus
ckonbxkeHus. Onpenenenne KECTKOCTH NpY)uHbL. OnpeneneHne padoThl CUIIBI TPEHUS IPU PABHOMEPHOM JIBIDKEHUU Tella Mo
TOPU30HTAJIBHON NMOBepxHOCTH. OnpeneneHne padoThl CUIIBI YIIPYTOCTH MPH MOABEME I'py3a ¢ UCIIOIb30BAaHUEM HETOABUKHOTO
Y TIOIBU)KHOTO OJIOKOB
8.8 dusnueckue SBICHUS B IIPUPOE: MPUIMBBI U OTJIUBbI, IBMKeHHE T1aHeT COJHEUHON CHCTEMBbl, PEaKTHBHOE JABHKEHHUE JKHBBIX
' OpPraHu3MOB
8.29 TexHUYeCKHe YCTPOKWCTBA: CIIMAOMETD, NATYUKH MOJIOKEHHS, PACCTOSHHS M YCKOPEHUSI, PaKeThl

MEXAHWYECKUE KOJIEBAHIA 1 BOJIHBI

9.1 KonebarensHoe nBmkeHne. OCHOBHBIE XapaKTEPUCTHKH KoJeOaHUi: MepHo, YacToTa, aMIUIUTYAa

9.2 MareMaTH4YeCKHI U IPY>KUHHBIA MasTHUKHU. [IpeBparienue sHepruy npu KojebaTeTbHOM JABHKESHUN

9.3 3aryxatomue kosebanus. BeiHyxaeHnHble konebanus. Pezonanc

94 Mexannueckue BOJHBL. CBOHCTBa MEXaHMYECKHX BOJIH. [IponoibHBIE W MOIEpedHbIe BONHBEL J[JTMHA BOJHBI M CKOPOCTH €€
' pacmpocTpaHeHns. MexaHn49ecKre BOJIHBI B TBEPIIOM Telle, CEHCMHUYIECKIE BOTHBI

9.5 3Byk. I'poMKOCTb 1 BbICOTA 3ByKa. OTpakeHHE 3ByKa

9.6 WudpasByk u yabTpa3ByK

9.7 [MpakTHyeckue paboOTHI:

OHpC,Z[eJ'IeHI/Ie YaCTOThI U I€pHOJa KoJIeOaHUI MAaTEMAaTHYECKOT0 MasTHHKA.




OmnpeneneHye 4acToThl M IIEpHoJia KoJieOaHUH NPYKUHHOTO MasiTHUKA
HccnenoBanne 3aBUCUMOCTH NEpHO/ia KOIeOaHH TOABEIIEHHOTO K HUTH Tpy3a OT JJIMHBI HUTH. VcciienoBanue 3aBUCHMOCTH
neprofa KoyieOaHWH NPYKHHHOTO MasTHHKa OT Macchl rpysa. IIpoBepka HE3aBUCHMOCTH Iepuoja KoJeOaHWH rpysa,
MOBEIIEHHOTO K HUTH, OT MacChI IPy3a U XKECTKOCTH NPYKUHBL. V3MepeHHe yCKOpeHHUs! CBOOOIHOTO TaZCHUS

9.8 duznyeckue SBICHHUS B IPUPOJE: BOCIPHUATHE 3BYKOB )KUBOTHBIMHU, 3eMJICTPSICEHUE, CEHCMUYECKHE BOJIHBIL, IIyHaMH, X0

9.9 TexHUYecKHe yCTPONUCTBA: 3X0JIOT, HCIIOJIb30BAHUE yIbTPAa3ByKa B ObITY U TEXHHUKE

SJIEKTPOMATHUTHOE I10JIE U DJIEKTPOMATHUTHBIE BOJIHBI
10.1 DNEeKTPOMarHUTHOE TI0JIe. DIeKTPOMarHUTHEIE BOJHBL. CBOMCTBA 3JICKTPOMArHUTHBIX BOJIH
10.2 IITkana 3eKTpOMarHUTHBIX BOJIH
10 10.3 OnexkTpoMarHuTHas npupona ceera. Ckopocts cBeta. BosHOBBIE cBOWCTBA CBETa

[MpakTnyeckue paboOTHI:

10.4
W3y4yeHue CBONCTB 3JIEKTPOMAarHUTHBIX BOJIH C TIOMOIIBI0 MOOMIIBHOTO TenedoHa

10.5 duznveckue ABICHUS B IPUPOAE: OMOIOTHYECKOE NEHCTBHE BUAMMOTO, YIbTPa(pHOIETOBOTO U PEHTI€HOBCKOTO H3IyYeHUH

10.6 TexHUYecKUe yCTPOWCTBA: UCIIOIb30BAHUE IEKTPOMArHUTHBIX BOJIH JJISl COTOBO# CBSI3U

CBETOBLBIE ABJIEHUA

111 JIyueBas monens cBeta. IcTOuHUKHU CBETA

11.2 [psiMmomHEHOE pacpocTpaHeHUE CBeTa

11.3 Otpaxxenue ceTa. [Iockoe 3epkano. 3aKOH OTpaKEHUs CBETa

114 [Tpenomienue ceera. 3ak0oH npesioMieHus cBera. [loaHOe BHYyTpEeHHEE OTpaKEeHUE CBETA

11 115 Junza. Xop nydeii B IuH3e

11.6 Onruueckas cucreMa QoToarnmnapara, MUKPOCKOIIA U TEJIECKOTIa

11.7 I'na3 xak ontuueckas cucteMa. bIM30pyKOCTh U AAIBHO30PKOCTh

11.8 Paznoxxenue Oenoro cera B criekTp. OnbiThl HetoToHa. CrioxkeHue CieKTpanbHbIX [IBeTOB. J{ucmepeus cBeTa
[IpaxkTuaeckne pabOTHI:

11.9
#H##Par###lccnenoBanre 3aBUCUMOCTH yTJIa OTPaKEHHUSI CBETOBOTO JIyda OT YIJia MaJCHHUS.




12

##HPar###113yueHne xapakTepUCTHK U300payKeHNUs TIPeJMEeTa B INIOCKOM 3epKae.
###HPar###lccnenoBanye 3aBUCUMOCTH YIJIa IPEJIOMIICHHS CBETOBOTO JIyda OT yIJia MaJIeHHUs Ha TPAHULIE «BO3YX — CTEKIION.
###Par###lonmydeHne n300paKeHNH ¢ TOMOIIBIO COOMPAOIEH JTMH3EL.
###Par##H#Onpenenenne HOKyCHOTO PACCTOSHUSA U ONITHYECKON CHIIBI COOMpPAIOIeH JTHH3HI.
HHHPar###OnbITHI 10 Pa3I0XKEHHUIO OEIOTO CBETA B CIEKTP.
###Par###OMBITHI 110 BOCTIPHATHIO I[BETA MPEAMETOB IIPH WX HAOJIOACHUH Yepe3 IIBETOBBIC (DIIIBTPHI
11.10 ®duznueckue sBiaeHus B npupope: 3atMmeHus ConHua u JIyHbI, IBeTa Tels, ONTHYECKHE sIBIEHHS B arMocdepe (1BeT HeOa,
' pedpakuus, pagyra, MUpax)
11.11 TexHUUECKHE YCTPOUCTBA: OUKH, IIEPHUCKOII, (hoToammmapar, ONTHIECKHUE CBETOBOIBI
KBAHTOBBIE SIBJIEHU
121 OmnsiTel Pesepdopaa u mmanerapras Moaens aroma. Mozaens atroma bopa
12.2 Hcnyckanue u noriomeHue ceera aroMoM. KBaHThI. JInHelyaTbie CIEKTPBI
12.3 PammoaktuBHOCTH. Anb(a, OeTa- M raMMa-I3ITyIeHU
124 Crpoenue aToMHOro siipa. HykiioHHast Moziens aTOMHOTrO siipa. M30Toms!
125 PagnoaktusHbIe peBpamieHus. [leprox nomypacmnana aTOMHBIX siiep
12.6 SnepHsle peakuy. 3aKOHBI COXPAaHEHHUS 3apSJ0BOTO U MacCOBOTO YHCEI
12.7 DHeprus cBs3M aTOMHBIX siiep. CBsI3b Macchl M SHEPTUH
12.8 Peakuuu cunTesa u nenenus saep. Ucrounuku sHeprun CoyHIA 1 3BE3]
12.9 SnepHast sHepreTuka. JleficTBre paJloaKTUBHBIX M3JIydeHUH Ha )HUBbIE OPraHU3MbI
IIpaxkTudeckue pabOTHI:
12.10 HaGumtoieHue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB M3JTyYEHUs..
' HccnenoBanue TPEKOB: M3MEPEHHUE SHEPTUH YaCTHUIIBI TI0 TOPMO3HOMY Iy TH (110 hoTOrpadusim).
H3mepenne paguoakTHBHOTO (hoHA
1211 Ou3nueckue SBICHHS B TNPHPOJE: €CTECTBEHHBIN PAaTUOAKTUBHBINA (POH, KOCMHUYECKHE JIydd, PagHOAKTUBHOE H3ITydCHHE
' MPUPOHBIX MUHEPAJIOB, JISHCTBHE PAJIMOAKTUBHBIX N3JyUYCHUH HA OPraHU3M YeJIoBeKa
12.12 TexHNYecKHe yCTPONUCTBA: CIIEKTPOCKOII, HHANBUIYIbHBIN 103UMETp, kKamepa BuiibcoHa




MHPOBEPSIEMBIE HA OI'3 IO ®U3UKE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOM IPOT'PAMMBI
OCHOBHOT O OBHIEI'O OBPA30BAHUA

Kon
NpoBepPsIeMoro
TpeGoBaHUS

IIpoBepsiemble TpeOOBaHNS K MPEIMETHBIM pe3yJbTaTaM 0a30BOT0 YPOBHS OCBOEHHSI OCHOBHOI 00pPa30BaTeILHON MPOTrPaMMBbI
OCHOBHOTO 0011ero oopa3oBanus Ha ocHoBe ®I'OC

[Tonumanue ponu GU3MKK B HAYYHOU KapTHHE MHUpPa; CHOPMHUPOBAHHOCTH 0a30BBIX MPEJCTaBICHUH O 3aKOHOMEPHO! CBSI3U U TI03HABAEMOCTH
SIBJICHUH NPUPOJBI, O POJM IKCIEPHUMEHTa B (HU3MKE, O CUCTeMOooOpa3sytomiell poir (GU3UKH B PA3BUTHU €CTECTBEHHBIX HAYK, TEXHHKU M
TEXHOJIOTHH, 00 BOJIONMU (U3NYECKUX 3HAHUH M UX POJIM B IIEJIOCTHON €CTECTBEHHOHAYYHOW KapTHHE MHpA, O BKJAJe POCCHHCKHX U

3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, O0BSICHEHHUE MIPOLECCOB OKPYKAFOMIETO MHUPA, Pa3BUTHE TEXHUKH M TEXHOJIOTHH

3HaHMS O BHJAX Marepuu (BELIECTBO U ITIOJIE), O JBMKEHHU KaK CIIOCOOE CYIECTBOBAHHS MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOW TEOpHU
CTPOEHHMSI BEIeCTBA, O (PU3MUECKOI CYIHOCTHU SBICHUN NPUPOBI (MEXaHHMYECKUX, TEIUIOBBIX, JJICKTPOMAarHUTHBIX U KBAaHTOBBIX); YMEHHE
pasnuyarh SBJICHHS 10 OIIMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (pU3NUECKOe SBICHHE; yMEHHE

pacrno3HaBaTh MPOSBICHUE U3YUYECHHBIX (PU3NYECKUX SIBICHUI B OKPYIKAIOIIEM MUPE, BBIJCISISI X CYILECTBEHHBIE CBOMCTBA (IIPU3HAKN)

BJ'Ia,I[eHI/IC OCHOBaMH ITOHATHHHOTO armapara 1 CMMBOJIMYCCKOT'O A3bIKa (1)I/IBI/IKI/I 1 UCIIOJIb30BAHUEC UX IJI pCIICHUA y‘le6HBIX 3a4a4; yMCHHC

XapaKTCepru30BaTh CBOICTBa TCII, (1)I/ISH‘ICCKI/I€ SIBJICHUA U MPOLECCHI, UCIIOTIb3Y (I)yHI[aMeHTaJ'IBHLIC 1 SMIIUPUYCCKHUEC 3aKOHbBL

YMeHue onuceIBaTh N3Yy4YCHHBIC CBOMCTBA TEJI U (1)I/I3I/I‘IGCKI/I6 ABJICHUSA, UCIIOJIB3Y (bI/ISI/I‘IeCKI/Ie BCJIIMYUHBI

Brnanenne ocHOBaMH METOJJOB HAYYHOTO TIO3HAHUS C YIETOM COOIIOICHHS TIPaBHII O€3011acHOTo Tpy/a: HalmoaeHne GU3NUECKHUX SBICHHH]:
YMEHHE CaMOCTOSTEIEHO COOMPATh 3KCIIEPUMEHTAIBHYIO0 YCTAaHOBKY M3 JJAHHOTO Habopa 000pyZOBaHUs 10 MHCTPYKIMHU, OTIMCHIBATE XOJI
OTIBITA U 3aITUCHIBATH €TO PE3yIbTaThl, POPMYITHPOBATH BHIBOJIBI;

NPOBEJCHUE TPSIMBIX W KOCBEHHBIX HM3MEpeHHH (PU3MYECKUX BEJIMYHMH: YMEHHE IUIAHUPOBATh W3MEPEHHs, CAMOCTOSTEIBHO COOMpAaThH
9KCHEPUMEHTAIBHYI0 YCTAaHOBKY IO MHCTPYKIMH, BBIUMCIIATH 3HAUYCHHE BEJIMYMHBI U aHAJTU3UPOBATh MOJIYUYCHHBIE PE3YNbTaThl C YUETOM
3aJJaHHOM NMOTPEUTHOCTH PE3YIbTaTOB U3MEPEHUIL;

MIPOBE/ICHNE HECIIOKHBIX 3KCIIEPUMEHTAIBHBIX HCCICAOBAHUM; CAMOCTOATENIFHO COOMPATh 3KCIIEPUMEHTAIBHYIO YCTAaHOBKY M IPOBOAUTH
WCCIIEIOBaHUE TI0 MHCTPYKIUH, MPEJCTABIATH MOJydYSeHHbIE 3aBHCUMOCTH (DM3MYECKUX BEIWYHMH B BUAE TaOIHIl U TPaQuKOB, YIUTHIBATH

TMOTPEITHOCTH, AC€JIATh BBIBOJBI IO PE3YyJIbTaTaM UCCICIOBAHUA




[TornMaHme XapaKTEpHBIX CBOWUCTB (M3MUECKUX MOAeNel (MaTepHanbHas TOYKa, aOCOITIOTHO TBEPAOE TEIO, MOJEIH CTPOCHHS Ta3OB,
JKUIKOCTEH M TBEPIBIX Tel, TUIAHETapHAs MOJENb aToMa, HyKJIOHHAs MOJENb aTOMHOTO sIIpa) M YMEHUE NMPUMEHSITh UX Ui OOBSICHEHUS

(hM3UIECKUX TPOIIECCOB

YMenne 00bICHATE (l)I/I?)I/ILIeCKI/Ie MMpOUECChI U CBOMCTBaA TCJI, B TOM YHCJIC U B KOHTCKCTC chyauMﬁ IMMPAaKTUKO-OPUCHTUPOBAHHOT' O XapaKTepa,
B YaCTHOCTH, BBIABJIATH MPUINHHO-CJICACTBCHHBIC CBA3U U CTPOUTH 00BIICHEHUE C OHOpOfI Ha U3YYCHHBIC CBOMCTBaA (l)I/I3I/I‘IeCKI/IX HBHCHI/Iﬁ,

CI)I/ISI/I‘-IGCKI/IC 3aKOHBI, 3daKOHOMEPHOCTHU U MOAECIIN

YMeHue pemiath pacuéTHble 3aaa4n (Ha 0a3e 2 — 3 ypaBHEHUIT), UCTIONB3Ys 3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINC (DU3NIECCKUEC BEITMYUHEI, B
9aCTHOCTH, 3aIUCHIBATh KPATKOE YCIOBUE 3a/1a4H, BRISBIIATh HEJJOCTAIOIINE JaHHBIC, BRIOMPATh 3aKOHBI U (JOPMYIIBI, HCOOXOAUMBIC IS e&
pellieHHs, UCTIOIh30BaTh CIPABOYHBIC JAHHBIC, IPOBOJUTH PACUETHl U OLICHUBATH PCATTUCTUYHOCTD MOJYUYCHHOTO 3HAYCHUS (U3UUCCKOM

BEJIMUMHBI, YMEHHE ONPE/IENSATh Pa3MEPHOCTh (PU3UUECKOI BENNYMHBI, OITYUYSHHOW NP PELICHUH 331241

Ymenne XapaKTCpU30BaTh MNPUHIHUIIBL ,I[eﬁCTBPIH TCEXHHUYCCKUX YCTpoﬁCTB, B TOM 4YHCJIE OBITOBBIX HpI/I60p0B, U HOPOMBIIIIICHHBIX
TCXHOJIOTMYCCKUX MPOHCCCOB IO HUX ONHMCAHWIO, MCHOJIb3Yys 3HAHUA O CBOMCTBaX CI)I/ISI/I‘IGCKI/IX SIBIICHUI H H€O6XO,I[I/IMBI€ (i)I/ISI/I‘IeCKI/Ie

3dKOHOMCPHOCTHU
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YMeHue UCrob30BaTh 3HAHUS O (PU3MYECKHX SIBICHUSX B IMOBCEJHEBHOW JKM3HM Uil oOecredeHus: 0e30MacHOCTH NMpU OOpalieHUuH ¢
OBITOBBIMM TIPHOOPaMH M TEXHUYECKUMH YCTPOICTBaMH, COXpPaHEHHS 3/10POBbS M COONIOJCHUS HOPM 3KOJIOTHMYECKOTO ITIOBEICHUS B
OKpYXaloIlel cpexe; IOHMMaHWE HEOOXOMMMOCTH MPHUMEHEHHS JOCTIDKCHHH (U3UKM W TEXHOJOTHH JUIi  palMOHAIBHOTO

MNprUpoOA0NO0JIb30BaHUA

OmnbIT mnoWCKa, mHpeoOpa3oBaHusi M IpeicTaBiieHus MHGoOpMauu (UIUUECKOTO COJEpKaHHS C HCIOJIb30BaHUEM HH(OPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHI; YMEHHE OIICHHUBATh IOCTOBEPHOCTh MOJIyYeHHOW HH(GOpPMALMM HAa OCHOBE HMEIOIIMXCS 3HAHUH W
JIOTIOTHUTEIbHBIX HCTOYHUKOB; YMEHHE HCIIOIB30BATh IIPH BHINOJIHEHUH YIEOHBIX 33 JaHNH HAyIHO-TIOMYJIIPHYIO JIUTEPATyPy PU3HIecKoro
COJIepIKaHusl, CIPABOYHbIE MaTepualbl, pecypchl ceTu VIHTepHeT; BiajieHue 6a30BbIMH HaBbIKAMK NpeoOpa3oBaHusi HHPOPMAIMK U3 OJHON
3HAKOBOM CHCTEMBI B IPYT'YI0; YMEHHE CO31aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE MH(OPMALIMH 13 HECKOJIBKUX

HNCTOYHUKOB




HEPEYEHbB 3JIEMEHTOB COAEPKAHUA, IPOBEPAEMBIX HA OI'D I10 ®U3UKE

Kon IIpoBepsieMblii 3JIeMeHT CO/leP:KAHMS
1 MEXAHUNYECKUE ABJIEHUA
1.1 Mexannueckoe ABIKeHHe. MartepuansHas Touka. Cucrema oTcuéra. OTHOCUTEIBHOCTD JABIKCHHUS
12 PaBHOMepHOE U HEpaBHOMEpHOE JBIXkeHue. CpeHsist ckopocTh. DopMyiia i BRIYKCICHUS cpeaHei ckopocTu: V = S/t
PaBHOMEpHOE psMOIHHEIHOE IBIKEHUE. 3aBHCUMOCTH KOOPMHATHI TeJla OT BPEMEHH B CIIydae PaBHOMEPHOTO IPSMOJIHHEHHOTO IBIKCHUS:
1.3 —
(1) =x,+vt
I'paduku 3aBECHMOCTH OT BpEMEHH JJIS IPOCSKITIH CKOPOCTH, IPOCKIINH ITEPEMEIICHUS, Ty TH, KOOPIUHATHI IPU PaBHOMEPHOM IPSMOJIHHEHHOM IBIDKCHUH
3aBUCUMOCTH KOOPAMHATHI TeJla OT BPEMEHH B CIIy4ae PaBHOYCKOPEHHOTO NMPSIMOJIMHEITHOTO IBHKEHUS:
>
Elu.
Sl =vg, *f+ay* =
Fn
DopMyITHL TS TPOCKIINY TIEPEMEICHNUS, IIPOSKIIUH CKOPOCTH U TIPOSKIUH YCKOPSHUS TIPH PAaBHOYCKOPSHHOM MPSIMOIMHEHHOM JBIDKCHIH:
i‘2
s D=y, -t+a, -—
x Ox x »
1.4 2
U_\'('f) =g T4, Z,
a. (tf)=canst,
2 2_4
Uiy Yy i, 5y
I'paduike 3aBHCHUMOCTH OT BPEMEHH ISl MPOCKIUH YCKOPEHUsI, MPOCKIIUK CKOPOCTH, MPOCKIMU IMEPEMEICHHsI, KOOPAUHATHI MPH PABHOYCKOPCHHOM
l'IpS[MOHPIHeﬁHOM JABUXXCHUN
r CoboaHoe naneHue. @opMyIbl, OMHCHIBAIOININE CBOOOTHOE MAJICHUE TEa 10 BEPTHKAIU (IBIDKCHHE Tella BHU3 U BBEPX OTHOCUTEIHHO MOBEPXHOCTH
3emin). ['padukn 3aBUCHMOCTH OT BPEMEHH IS IPOEKIINH YCKOPEHHS, IPOEKIIMN CKOPOCTH U KOOPAUHATHI IPH CBOOOTHOM ITaJICHUH TeJa M0 BEPTHUKAIN
1.6 CKOpOCTh PaBHOMEPHOT'O JIBHXKCHUS TeJa Mo OKPYKHOCTU. HanpaBieHne CKOPOCTH.




Dopmyra a7 BRIYHACICHUS CKOPOCTH Yepe3 paaiyc OKPY>KHOCTH H MIEpUO]T OOpaIieHus:

y = 2TR
T
L[eHTpOCTpeMI/ITeJ'H)HOG yCKOpeHI/Ie. HanpaBneHI/Ie HeHTpOCTpeMI/ITeJ'IBHOFO YCKOPCHI/IH. (DOpMYJ'Ia JJIS1 BBIYUCIICHUA YCKOpeHI/ISIZ
2
a. = L
R

®opmyrna, CBA3BIBAIOIIAS IEPUO U YACTOTY OOpaIeHNs:

vo L
T

Macca. [InotHocTh BemectBa. @opMyia 711 BBIYUCICHUS IOTHOCTH:

_om

17 P=7
1.8 Cuita — BekTopHas puzndeckas BennunHa. CliokeHne cui
1.9 SIBnenue nnepuuu. Ilepssiii 3akoH HproToHa

Bropoii 3akon Helorona:
1.10 F=m-a
CoHanpaBlICHHOCTh BEKTOPA YCKOPEHU Tella ¥ BEKTOpa CHIIBI, ICHCTBYIOIIEH Ha Teno

Bzaumopneiictsue ten. Tpetuii 3akon HeroToHa:

L1 Fyy=-F




1.12

1.13

1.14

1.15

1.16

TpeHHe TOKOA U TPECHUE CKOJILKCHUS. CDopMyna JJI1 BBIYUCJICHUA MOAYJIA CUJIbI TPCHUS CKOJILXKCHUA:

Fpo=u-N

Hedopmanus tena. Ynpyrue u Heynpyrue aedopmaru. 3akoH ynpyroi aedopmarmu (3akoH ['yka):

F=k-Al

BCCMI/IpHoe TATOTCHHUE. 3aKOH BCECMHUPHOTO TATOTCHUA:

My - 114
F=0G.- 1—1*
R
Cuna TspkecTd. Y CKOpeHHe CBOOOTHOTO MajieHUs.
®Dopmyrna A7 BBIYUCICHUS CUIIBI TSHXKECTH BOJIM3U MOBEpXHOCTH 3eMin: F = mg.

Ismwxenue mwaner Bokpyr Comnnna. [Tepsas kocmudeckas ckopocts. HeBecoMocTs 1 eperpysku

Wmnyinsce Tena — BeKTOpHAs Gpusnyeckas BeIn4nHa.
D=mi
I/IMHYJ'ILC CHCTEMEI Tell. i3MeHeHne UMITyJibCa. I/IMHy.TILC CHIJIBI
3akoH COXpaHCHHUA UMITyJIbCa IJIst SaMKHyTOﬁ CHCTCMBI TCJI.
p=myy +im, U =const

PeakTuBHOE ABMKEHHE

1.17

Mexanundeckast pabota. @opmyiia 1J1st BHIYUCICHUS pabOThI CHIIBL:

A=F5ooscx




Mexaanyeckast MOIITHOCTh:

n=4
I

Kunerndeckas u TIOTCHIIAJIbHAS DHEPTUAL. <DopMyna JJIS1 BBIYUCIICHUA KHHETHICCKOM OHEPTUH:

2
oLy
=T
TCOPEMa 0 KUHETHICCKOU OHCPIrun. dDopMyJIa JJIA BBIYUCIICHUA HOTCHHH&HBHOﬁ OHCEPIruu Tejia, IOAHATOTO

1.18 .
HaJ 3eMIIEi:

E,= mgh

Mexannyeckas OHEPIrus:

E=E.+E
1.19 x £
3aKoH COXpaHEeHHUs MeXaHW49ecKoi sHeprun. @opMyra /1 3aK0Ha COXPaHEHHSI MEXaHHUECKOH YHEPTHUH B OTCYTCTBHE cui TpeHus: E = const.

IIpeBpalieHue MEXaHUYECKOW SHEPTUM NIPU HAIUYUM CUJIbI TPEHUS.

[IpocTbie MeXaHU3MBIL. «30JI0TOE TPABUIIO» MEXaHHKH.
Prruar. Momenr cuisl: M - Fl.

VYcaoBue paBHOBECHsI pplyara:
1.20 flrirl -|—ﬁfj-5 +... :0
TToaBwxHBIM 1 HenoABMKHBIHA 010ku. KITJI mpocThIX MEXaHU3MOB,

n= Anonesnas
A‘S&I‘IZEEBEEHH




JlaBnenue TBEpIOTO TENA.

CDopMyna JJIA BBIYHUCJICHUA TaBJICHUA TBéleOFO TCa:

101 JaBienue raza. ATMocepHoOe aBlIcHHE.
' I'mapocTaTtuueckoe NaBieHNE BHYTPHU JKHJIKOCTH.
®opmyrna a7 BEIYACICHUS TAaBICHUS BHYTPH KAIKOCTH:
1.22 3axod [lackans. ['mapaBnudeckuii mpecc
3akon Apxumena. DopMmyra I ONpeeIeHIs BEITATKABAIOIICH CHIIBI, ISHCTBYIOIIESH Ha TEIO, TIOTPYKEHHOE B )KUIKOCTH IITH Ta3:
=T
1.23 Fom =PEV
Ycnosue mnaBanus Tena. [lnaBanue CyaoB U BO3AyXOIUIaBaHUE
Mexannueckue kojaeOaHus. AMIDIUTY/Ia, IEPHO U 9acTOTa Koebannii. @opmyina, CBI3BIBAONIAst YACTOTY W IEPUO]] KOJICOaHHIA:
1.24 1
V= ?
1.25 MateMaTiuecKuil ¥ npy>KUHHBIN MasTHUKH. [IpeBpalienne 3Heprun Mpu KoiedaTeIbHOM JIBHKEHUT
1.26 3aryxaromue kojeOaHust. BeHY )X IeHHBIC KonebaHus. PesoHanc
MexaHunueckue BOJIHbL. [IpooibHbBIE U onepedHble BOJHBI. [lJIHA BOJIHBI M CKOPOCTh PacIpOCTPaHEHHUS BOJIHBI:
1.27 h=v-T
1.28 3Byk. 'poMKOCTb U BBIcOTa 3ByKa. OTpakeHHe 3BYKOBOI BOJIHBI HA rpaHMLe ABYX cpea. MHDpa3Byk u yiabTpa3ByK
1.29 IIpaxmuyeckue pabomui




WsMepenne cpeaHel INIOTHOCTH BEIECTBA; apXUMEIOBOM CHIIBL, KECTKOCTH IIPYKUHBI, KO (HUIMEHTA TPEHHS CKOJIBKEHHUS; pabOTHl CHJIBI TPEHUS, CHIIBI
YIIPYTOCTH; CpeIHeN CKOPOCTH JBMKEHUS OPYCKa IO HAKJIOHHOW IIIOCKOCTH; YCKOPEHHUsI OpycKa MpH JBIKSHHH 110 HAKJIOHHOM IIOCKOCTH; YaCTOTHI U
neprojia KojebaHuil MaTeMaTHYeCKOTO MasTHHKA; YaCTOTHI W TIEPHOMAA KOJNEOaHUH MPYKMHHOTO MasTHHKA; MOMEHTAa CHIIBI, JCHCTBYIOIIETO HA PHIYAT;
paboThI CHIIBI YIIPYTOCTH TIPH TIOIBEME TPY3a C TIOMOIIBIO HEMIOABIKHOTO OJI0KA; pabOTHI CHIIB YIIPYTOCTH TP MOABEME TPY3a C MOMOIIBIO TTOBHKHOTO
O10Ka.

HUccnenoBaHue 3aBUCHMOCTH apXUMEIOBOM CHIIBI OT 00BEMA MOTPYKEHHON YaCTH TeJIa U OT IIOTHOCTH YKUAKOCTH; HE3aBUCUMOCTH BBITATIKMBAIOIIEH CHITBI
OT MAacChl Teja; CHIbl TPEHHS CKOJBKEHUS OT CHIIBI HOPMAJILHOTO MAaBJICHUS M OT POJia MOBEPXHOCTH; CHIIbI YIIPYTOCTH, BO3HUKAIONIEH B MPYXKUHE, OT
cTerneHu aeopMaIiy MPYKUHBL, YCKOPEHHs: OpyCcKa OT yrila HaKJIOHA HAMPABJISIONIEH; epro/ia (4acTOTh) KOeOaHui HUTSHOTO MasiTHUKA OT JUTHHBI HUTH,
neprojia KouebaHuil MPYKUHHOTO MasTHHKAa OT MAacChl TPy3a U KECTKOCTH MPYXHMHBI; MCCIEJIOBAHHE HE3aBUCHMOCTH T€pHOa KOJIcOAHUHA HUTSIHOTO

MasiTHHKA OT Macchl rpy3a. [IpoBepka ycioBus paBHOBECHS pbluara

Duzuueckue s6ieHUs 8 npupoz)e: NpUMEPLI ABMKCHUA C PAa3JIMYHBIMU CKOPOCTSAMU B J)KHMBOM W HEKUBOU npuponae, Z[eﬁCTBPIe CHUJIBI TPCHHUS B IMPUPOJALC U

1.30 TEXHHKE, MPUIMBbI U OTJIMBBI, JBIKeHUE TuIaHeT CONHEUYHON CHUCTEMBbI, PeaKTHBHOE JBI)KCHUE KMBBIX OPIaHM3MOB, PhIYark B TEJE YeJIOBEKA, BIIMSHHE
aTMOC(epHOro JIaBJICHUs Ha )KUBOW OpraHu3M, IIaBaHUe PbIO, BOCIIPUSTHE 3BYKOB dKHUBOTHBIMH, 3€MJIETPSICEHHE, CEICMUUECKHE BOJIHBI, IlyHAMH, 9XO0
Texuuueckue ycmpoiicmea: CIUIOMETP, DaTYUKU IMOJOKCHUS, PACCTOSHHSA M YCKOPECHUs, THHAMOMETp, MOILIMIHUKH, PAaKeThbl, pbluar, HOABIKHBIA H

131 HETIOABMKHBIH OJIOKH, HAKJIOHHAS IUIOCKOCTb, IIPOCTHIE MEXaHM3MBI B OBITY, COOOLIAIOIIHECS COCYIBI, YCTPOHCTBO BOAONPOBOIA, TUAPABIHYESCKHIA Mpecc,
MaHOMETp, 0apoOMeTp, BBICOTOMED, OPIIHEBON HACOC, APEOMETP, IXOJIOT, HCIIOJIb30BaHUE YIbTpa3ByKa B OBITY U TEXHHUKE

2 TEITJIOBBIE SIBJIEHU S
21 OCHOBHBIE TOJIOKEHHUSI MOJICKYJIIPHO-KHHETUYECKOW TEOPUH CTPOCHUS BellecTBa. Moaenu TBEPAOro, XKHUAKOrO M ra3000pa3sHOro COCTOSHUI BELIECTBA.
' Kpucramumueckue 1 aMopQHbIe Tena

2.2 JBmwxenue yactul BeuiecTBa. CBsi3b CKOPOCTH JABMKEHHS YaCTHI ¢ TeMneparypoil. bpoyHoBckoe aBuxenue, tuddysus

2.3 CMavrBaHUe ¥ KalWJUIIPHBIC SBICHUS

24 TermoBoe paciMpeHue u cxaTne

2.5 TemnoBoe paBHOBeCHE

2.6 BuyTtpeHnHsis sHeprus. PaboTa u temsionepenaya Kak criocoObl U3MEHEHHUs! BHYTPEHHEW SHEPTUu

2.7 Buzp! Tennonepenaym: TemIONPOBOIHOCTE, KOHBEKIINS, U3ITyUCHHE

2.8 Harpepanue n oxnaxxaenue teq. KonnuecTBo TEIIOTHL. Y AenbHas TeMI0EMKOCTD!




O=am(t,—1)

3aKOH COXpaHEHHUs SHEPTUH B TEIUIOBBIX Ipolieccax. Y paBHEHUE TEIIOBOTO DanaHca:

2.9 Q+0, +..=0
Ucnapenne n koHzaeHcauus. V3MeHeHHE BHYTPEHHEH SHEpPIMUM B IPOLECCE HCHAPEHUs M KOoHAeHcaluMu. KurneHue >XKuAKOCTHU. Y7enbHas TeIoTa
2.10 napoobGpasoBanus: L = Q/m
211 BrnaxHocTh Bo3ayXxa
[TnaBnenue u kpucTammusanys. VizMeHeHHe BHYTPEHHEH SHEPTHH NIPH IUIABJICHUN U KPUCTAINIM3ALUH. Y IeJIbHAs TEIUIOTA IJIaBICHUS:
2.12 ?L:Q
m
BHyTpeHHsIs SHEpTHs CTOPaHUsI TOIUIMBA. Y IebHas TEIUIOTa CropaHus Tormsa: § = Q/m
2.13
2.14 ITpuntumns! padots! Tertossix asurateneil. KITJ[ temmosoro nurarens
Ipaxmuueckue pabomul
W3mepenne yaenpHON TEMIOEMKOCTH METAUIMYECKOTO IMIIMHIPA; KOJIMYECTBA TETIOTHI, MTOJYYEHHOTO BOJAOH KOMHATHOW TeMIiepaTypsl (PUKCHPOBaHHON
2.15 Macchl, B KOTOPYIO OITyIIEH HAarpeThlii MIMHJP; KOJINYECTBA TEIUIOTHI, OTJAHHOTO HAarpeThIM IMIMHAPOM, IOCIE ONyCKaHHsA €ro B BOJY KOMHATHOM
TEeMIIepaTypbl; OTHOCUTEIILHOH BIaXKHOCTH BO31YXa; YACIBHON TEIUIOTH INIaBICHNUS JIbja. MccrenoBaHe N3MEHEHNS TEMIIEPATYPhl BOJIBI IPH pa3iIMYHbIX
YCIIOBUSIX; SIBJICHUS TETZIOOOMEHA IIPU CMEIIMBAHUH XOJIOTHOM M TOpsiYei BOJBI; MPOIIecca NCTIApEHHs
216 DQu3uueckue A6neHUs 8 npupode: TTOBEPXHOCTHOE HATSKCHNE U KAITMIUIAPHBIE SIBIICHUS B TIPUPOJIE, KPUCTAIUIBL B IpUpoe, u3nydenue CoHIa, 3aMep3aHne
BOJIOEMOB, MOpCKHe OpH3bl; 00pa3oBaHKE POCHI, TyMaHa, HHEs, CHETa
917 Texnuueckue ycmpoiicmea: KallWIUIAPHI, TPUMEPHl HCIIOJIB30BAHUS KPHCTAJUIOB, >KUAKOCTHBIH TEPMOMETpP, AATYUK TEMIIEPaTypbl, TEPMOC, CHCTEMa

OTOIUICHUA OOMOB, THT'POMETPLI, ICUXPOMETP, ITapoBas Typ6I/IHa, JABUT'aTCJIb BHYTPCHHCTO CrOpaHus




3 OJIEKTPOMATHUTHBIE SABJIEHNA
3.1 Onextpuzanys Tel. J[Ba BUIa SEKTPHUECKHUX 3apsIoB
3.2 BsanmopeticTBre 3apspkeHHBIX Tell. 3akoH Kymona
3.3 3aKOH COXpaHEHHUS IJIEKTPUIECKOT0 3apsiia
34 OnexTpudeckoe noje. Hanmpsyk€HHOCTE 3JeKTpHIecKoro moiis. [IpHHINI cyTepmo3uIiy AIeKTPUIECKHX MoJIeH (Ha KaueCTBEHHOM yPOBHE)
3.5 Hocurenu anexkrpuueckux 3apsaoB. JleficTBUE DIEKTPHYECKOTO MOJIS HA dIIEKTPHYECKUe 3apsiibl. [IpOBOTHUKN M AMAIICKTPUKH
[TocTostHHBIH dreKTpUdIecKuii TOK. JlefcTBIA anmekTpryeckoro Toka. Cria Toka. Hanpspxerne.
I=qg/t,U=A/q
3.6
DJEeKTPUYECKOe CONPOTHBICHHUE. Y IEIHHOE IICKTPHUECKOE COIIPOTUBIICHHE!
3.7 R =pl/S
3akon Oma [uist yuacTtka snektpudeckoi nenu: | = U/R
3.8
[NocnenoBarenbHOE COCMHEHNE TPOBOAHUKOB:
L =I,;U=U +U,; R=R,+R,
1 1 2 1 2
3.9 [MapainensHoe coeqMHEHHE POBOTHUKOB PABHOT'O CONPOTHBIICHUSL:
U=U;I=I+1;R="2.
- - .-1
CMenaHHbIe COEMHEHNS TIPOBOJHUKOB
PaboTta 1 momHOCTB dnekTpruyeckoro Toka. A = Ult, P = Ul
3.10
3.11 3axon Ixoyns — Jlenna:




2

O=I"-R-t
3.12 OmnpIT DpcTena. MarHUTHOE ITOJIe IPSIMOTO TIPOBOAHMKA C TOKOM. JIMHMN MarHUTHOW WHIYKITHH
3.13 MarHuTHOE 110J1€ TIOCTOSIHHOTO Maruurta. BzanmozeicTBre MOCTOSHHBIX MarHUTOB
3.14 JleiicTBHE MarHUTHOTO TIOJISL HA TIPOBOJIHUK C TOKOM
3.15 OnsiTel Dapajes. SIBneHue anekTpoMarHuTHOM nHAyKImy. Ilpasuno Jlenna
IIpaxmuueckue pabomoi
M3mepeHne 31eKTpUIecKOro CONPOTHBICHHUS PE3UCTOPA; MOITHOCTH JIEKTPUUECKOTO TOKA; paOOTHI AJIEKTPHIECKOTO TOKA.
3.16 HccnenoBaHne 3aBUCIMOCTH CHIIBI TOKA, BO3HUKAIOIIETO B MPOBOAHUKE (PE3UCTOPEI, JIAMIIOYKA), OT HANpPsDKCHMS Ha KOHIAX NMPOBOAHMKA; 3aBUCUMOCTH
' COIPOTHUBJICHHS OT JUTMHBI POBOAHUKA, TNIOMIAAN €T0 TONEPEYHOTO CEUCHUS U YACTBHOTO COMPOTHBICHUS.
[TpoBepka npaBuia AJsl 3JIEKTPUUYECKOrO HANPSDKEHMS IPU MOCIIEI0BATEIbHOM COSIMHEHHH MPOBOIHUKOB; MPaBHJIa JUIS CHJIBI AJIEKTPUUECKOTO TOKA TPH
napauieIbHOM COEMHEHNUH MTPOBOAHUKOB (PE3UCTOPHI U JIAMITOYKA)
317 Dusuueckue A6neHUsA 8 npupode: ITEKTPUIECKHUE SIBICHNSA B aTMOC(epe, 3JIEKTPUIECTBO KUBBIX OPIraHU3MOB, MarHUTHOE Tose 3eMiH, apeiid momocos,
' POJIb MArHUTHOTO TIOJIS JUTSL ’KU3HU Ha 3eMile, TOJISIPHOE CHUSTHHE
Texnuueckue ycmpoticmea: SIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTAT, CUYETYUK HIICKTPUUECKOH IHEPrHH, HIIEKTPOOCBETHTENBHBIE HPUOOPHI,
3.18 HarpeBarelbHble JIEKTPONPUOOPH (IPUMEPHI), JIIEKTPUYECKHE MPEAOXPAHUTENH, DIEKTPOMATHUT, 3JIEKTPOJIBUTATE]b MOCTOSHHOTO TOKa, I'€HEepaTop
MOCTOSIHHOTO TOKa
3.19 OnekTpoMarHuTHbIE BOJIHBI. [1IKana 371eKTpOMarHUTHBIX BOJIH
3.20 JlydeBas mojeis cBeta. [IpsamMoarHeHOE pacpOCTPAaHEHHE CBETa
3.21 3akoH oTpakeHus cBeta. [Imockoe 3epkaio
3.22 [penomienue cBera. 3aKOH IPEIOMIICHHS CBETa
3.23 Hucriepcus cBera
3.24 JIuuza. Xoz stydeit B muaze. DokycHOe paccrosiaue nuH3bl. OnTudeckas cuna auass: D = 1/F
3.25 I'na3 kak ontuyeckas cucrema. Onruyeckue MpruOOpbI
3.26 IIpaxmuueckue pabomui




##HPar##H#113Meperne ONTHYECKON CHITBI COOHMpAroIeit TMH3HL; (POKYCHOTO PACCTOSHHS COOMpAIOIIe JINH3HI (TI0 CBOWCTBY PABEHCTBA pa3MepOB MpeaIMeTa
¥ N300paXkeHHs, KOTia peIMeT PACIIONoKeH B IBOMHOM (oKyce), oKa3aTels NPeOMICHHUS CTEKIIa.
###Par###ccnenoBanme cBOHCTBa N300payKeHSI, TOTYISCHHOTO C IIOMOIIBI0 COOMPAIOIIEH JIH3HI; U3MEHEHHUS (POKYCHOTO PACCTOSIHUS JIBYX CI0KEHHBIX

JIMH3; 3aBUCUMOCTH yTJia IIPEJIOMIICHHSA CBETOBOTO JIyda OT yTIJia MaACHUA Ha TPAHULE «BO3AYX — CTEKIIO»

3.27 DQusuueckue asnenust 6 npupooe. 3atMenust ConHua 1 JIyHbI, 11BeTa Tell, ONTHYECKHE SBICHUS B aTMoc(epe (1BeT Heba, pedpakuus, pagyra, MUpax)

3.28 Texnuueckue ycmpoiicmea. 09KH, IEPUCKOI, (OTOAITIAPAT, ONTHICCKIE CBETOBOIBI
4 KBAHTOBUBLIE ABJIEHU A

41 PammoaktuBHOCTH. Anb(a-, Oeta-, raMMa-u3iydeHus. Peakiu anbda-u Geta-pacmana

4.2 Omneitel Pesepdopna o paccesHuto anbda-vyactun. [InanerapHas Mozaenb aroma

4.3 CocraB aToMHOTO siipa. M30Toms!

4.4 [lepuoa nonypacmnaia aTOMHBIX A1€p

4.5 SlnepHble peakiy. 3aKOHBI COXPAaHEHUS 3apsiIOBOTO M MAaCCOBOTO YHCEI

A6 Dusuueckue a61eHusi 6 npupode: eCTECTBEHHBIH PaJMOAKTUBHBIN (JOH, KOCMUYECKHUE Jy4H, PaJO0aKTHUBHOE H3JTy4eHHE NPUPOIHBIX MUHEPAJIOB, e CTBUE
' PaaroaKTUBHBIX M3ITyUCHUI Ha OPraHU3M YeIOBEKa

4.7 Texnuueckue ycmpoiicmea: CIeKTPOCKOI, MHIUBUIYAIBHBIN O3UMETp, KaMepa BuibcoHa, siiepHas SHepreTuka







