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HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢Qu3uke Ha ypOBHE OCHOBHOTO 0O0mIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE IOJIOKEHUI M TpeOOBaHMI K pe3yiabTaTaM OCBOECHHsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTellbHOW mporpamMmebl, mpenctaBieHHbix B PI'OC OO0, a Takke ¢ yd€Tom
denepanbHON pabodeil mporpamMmbl BocnuTaHUuS W KOHIENIMM TpernojaBaHus y4eOHOTO
npeaMera «Pu3ukay.
Conmepxanne  mporpaMMbl 1O (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHOHAYYHOH T'PaMOTHOCTH OOYYAIOMIMXCSl W OpraHU3alMi0 H3ydeHHs (U3MKH Ha
JeATeNbHOCTHOM OcHOBe. B mporpamMme mo ¢u3MKe y4YUTHIBAIOTCS BO3MOXKHOCTH y4eOHOTO
npeamera B peanusanun TpeboBannit DPI'OC OOO Kk TMIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yidbTaTaM  OOydeHHus, a  TaKkKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHUsl.
[Iporpamma no Qu3ukKe ycTaHaBIMBAECT pacHpeleleHHe y4yeOHOro mMarepuaia Mo rojam
oOyuenus: (o Kjiaccam), WpeajaraeT MPUMEPHYIO TOCIEI0BATEIbHOCTh H3YUYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJEp>KaHUus M Y4E€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.
[Iporpamma no ¢u3uke pazpaboTaHa ¢ HENbIO OKa3aHUsI METOIUYECKON MOMOIIU YUUTETIO
B CO3JJaHUH paboyeil MporpaMMBbl 1o y4eOHOMY MpEIMETY.
®u3zrka ABISETCS CUCTEMOOOPA3YIOUINM JIJIsl €CTECTBEHHOHAYUHBIX Y4EOHBIX MPEIMETOB,
MTOCKOJIbKY (PM3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJIEHUH, N3ydyaeMbIX XHUMHEH,
OunoJsioTHel, acTpoOHOMUEH U (PU3MYECKOi reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT HauOoJiee sicHble oOpa3lbl NMPUMEHEHHS HaydHOTO MeTojla
MO3HAHUS, TO €CTh CII0co0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUN O MUPE.
Onna w3 TIaBHBIX 33734 (PU3NYECKOTO 00pa3oBaHUs B CTPYKType oOIIero oopasoBaHHs
COCTOMT B (OPMHUPOBAHMM €CTECTBEHHOHAYYHONW TpPAMOTHOCTM W HHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpPENAIoOJiaracT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIMMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTD:
® HayyHO OOBSCHSTDH SIBIICHUS;
® OILICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIIEIOBAHMUS;
® UHTEPHPETUPOBATH JAaHHBIE W HCIOJIb30BaTh Hay4yHbIE JOKa3aTelbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henu wm3yueHuss (U3MKUM HAa YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs OIpE/IeieHbl B
Konuenmun npenogaBanus yuyeOHoro npeaMera «Dusnka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepainuu, peaau3ylOIIUX OCHOBHBIE 0011€00pa3oBaTelibHbIE MPOTPaAMMBbL,
yrBepxka€HHON pemenreM Kosernn MunncrepcrBa npocsemieHust Poccuiickoit denepanuun
(mportoxon ot 3 nexadbps 2019 r. Ne [IK4BH).
ey usyvyenus pusnku:
e npuoOpeTeHHEe HHTEpeca W CTpeMJIeHUs OOydJaroluxcs K HaydHOMY H3YUEHHIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTABIEHUH O HAydHOM MeETOJle¢ TMO3HaHUA H (HOPMUPOBAHUE
HCCIEA0BATENBCKOTO OTHOLIEHUS K OKPYKAIOIINM SIBIICHUSM;

e (opmupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4CHHs] OCHOB CTPOCHHUS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;



e (dopMupoBaHHE MPEACTABICHUNA O POJHM (PU3MKH [UIA Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymeld npodeccnoHaIbHON
JeATEIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOATOTOBKA K JAaJbHEUIIEMY OOyYEHHUIO B 3TOM
HaIpaBJICHUU.
JlocTiokeHHe STHX Iefiell mporpamMmbl 1Mo (uU3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0Opa3zoBaHus 00eCIIeUnBACTCS PEIICHUEM CIEAYIOMINX 3aa4:
e npuoOpeTeHHEe 3HAHWKA O JAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKHX,
TETUTOBBIX, IIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;
e npuoOpeTeHHWEe YMEHHH ONUCHIBaTh W  OOBICHATH (PU3MUYECKHE SBICHUS C
WCTIOJIb30BAHMEM TIOJTY4YSHHBIX 3HAHUIA;,
® OCBOGHHE METOJIOB pEUICHHS TMPOCTEHIINX Ppacu€THBIX 3a/7a4 C HUCIOJIh30BAHUEM
(GU3NIECKUX MOJIENEeH, TBOPUECKUX M MPAKTHKOOPUEHTHPOBAHHBIX 3a]1a4;
® Dpa3BUTHE YMEHUH HAONIOJATh TPUPOAHBIC SBJICHUS W  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOTHl M AKCIEPUMEHTAIBHBIE HCCIEIOBAHUS C WCIIOJIB30BaHUEM
WU3MEPHUTEIBHBIX TIPHOOPOB;
® OCBOCHHE MPUEMOB paboThl ¢ WHMOpMaIUeln (PU3NUECKOTO COAEpKaHUsS, BKIIOYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHUSX (GU3WKH, aHaIH3 H KPUTHYECKOE
OlleHHBaHHE WH(OpPMaLIUY;
® 3HAKOMCTBO cO cepamu MPoPeCCHOHATHHON JACATEIHHOCTH, CBI3aHHBIMHU C (DPU3UKOM,
Y COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3UUYECKOI HAYKH.
Ha usydenune ¢usuku (06a30BBI ypOBEHb) HA YPOBHE OCHOBHOIO 00IIEero 0Opa3oBaHUs
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 "aca B Heneno), B 8 kinacce — 68 yacoB (2 daca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEINIO).

[Ipemyaraemerii B mporpaMme 1o Gpu3uke nepedeHs J1a00paTOPHBIX pabOT M OMBITOB HOCHT
PEKOMEHIATENBHBIN XapaKkTep, YYUTeNb JeiaeT BhIOOp MpOBENCHHS JTa0OpaTOpHBIX paboT u
OTIBITOB C YY4ETOM UHAUBUIYAIBHBIX OCOOCHHOCTEH 00yJarOIUXCsl, CIIMCKA IKCIIEPUMEHTAIBHBIX
3aJJaHuH, TIpeIaraeMbIX B paMKax OCHOBHOT'O TOCYJapCTBEHHOTO 3K3aMeHa 10 (hU3UKe.



COJAEPKAHUE OBYYEHUA
7 KJIIACC

Pa3nes 1. @u3uka u e€ po/ib B NIO3HAHUM OKPY/KAIOIero Mupa.

®dusuka — Hayka o npupoje. SBnenus npuponasl. OU3NUECKUE SBICHUSA: MEXaHHUUYECKHUE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenMuMHBL M3Mepenue ¢usudeckux BenuuuH. Dusnyeckue MpUOOPHI.
[TorpemHocTs n3MepeHnid. MexayHapoiHas CUCTeMa €IMHMII.

Kak ¢u3uka m apyrue ecTeCTBEHHBIE HAyKH HM3Y4aroT MpUpoay. EcTecTBeHHOHAay4YHBIN
METOJi TMO3HAHUS: HAOIIOJEHHE, IIOCTAHOBKA HAy4yHOTO BOIPOCA, BBIABM)KEHHUE TIMIIOTES,
SKCHEPUMEHT [0 TMpPOBEpKEe THUINOoTe3, O0ObsicHEeHHe HalOmogaeMoro spieHus. OnucaHue
($u3nYecKuX SBJIEHUH C TIOMOIIIbIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHnueckue, TEIJIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJIICHHUS.

2. ®usnueckue NpubOpsl U Ipoleaypa NMPSMbIX U3MEPEHUN aHAJIOTOBBIM U IU(PPOBHIM

prudopoMm.

Jlabopamopnwie pabomul u onvimel.

1. Ompenenenue LEHbI IeIEHUS IKaJIbl U3MEPUTEIHLHOTO NMPUOOpa.

N3mepenue paccTossHUI.
N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TeA.
Onpenenenne pa3MepoB MAJIbIX TEJ.

AN SN

W3mepenue temmeparypbl MpH MOMOLIM >KUAKOCTHOTO TEpPMOMETpa U JlaT4MKa
TEMIEPATYPHI.

6. IlpoBeneHue wuccienoBaHHs MO MPOBEPKE T'UIOTE3bI: AANBHOCTH IOJIETA IIApUKAa,

MYIEHHOTO TOPU30HTAIBHO, TEM OOJIbIle, YeM OOJIbIlIEe BHICOTA MYCKa.

Pa3znes 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUU BellleCTBA.

CrpoeHue BelecTBa: aTOMbl W MOJEKYJbl, HUX pa3Mepbl. ONbITHL, JI0Ka3bIBAIOILINE
JMCKPETHOE CTPOCHHE BELIECTBA.

JIBukeHue uacTul] BemiecTBa. CBSI3b CKOPOCTHU JBUKEHHS YacTUI[ C TEMIEPaTypOM.

BbpoynoBckoe naBwxkenue, nuddysus. BzauMonelicTBue dYacTull BeUIECTBAa: MNPUTSHKEHHE U
OTTaJIKUBaHUE.

ArperaTHLIe COCTOsSIHHMA  BCUICCTBA: CTPOCHHUEC TIa30B, )I(H,HKOCTCﬁ n TBépI[BIX
(KpI/ICTaJ'IJ'II/ILICCKI/IX) Ten. B3aumocBs3b MCKAY CBOMCTBaMU BEIECTB B Pa3HbIX arperaTHbixX

COCTOSIHUSIX U UX aTOMHOMOJIEKYJISpPHBIM cTpoeHueM. OCOOEHHOCTH arperaTtHbIX COCTOSHUMN
BOJIEL

Hemoncmpayuu.

1. HabGmronenue 6pOyHOBCKOTO JABIKEHUSI.

2. HaGmronenue nuddysun.

3. HaGmionenue siBieHUiA, OOBSICHSIOMUXCS MPUTSHKEHUEM WU OTTAKUBAHUEM YaCTHI]
BEIlIECTBA.

Jlabopamopusie pabomot u onvimol.

1. Ouenka quamerpa aToMa METOJIOM PSAOB (C HCToIb30BaHueM (poTorpaduii).

2. OmbITH IO HAOIOJICHUIO TETIOBOTO PACIINPEHUS Ta30B.

3. OmnbITh IO OOHAPYNKEHUIO ACUCTBUS CUIT MOJIEKYISPHOTO MPUTSIKEHUS.

Paznen 3. /IBu:keHue U B3auMo/ieiicTBHE TeJl.



Mexannueckoe JIBUKEHHE. PaBHOMEpHOE U HepaBHOMEpHOE JBHXKeHHE. CKOpOCTb.
CpenHsis cCKOpoCTb [P HEPAaBHOMEPHOM JBUKEHUU. Pacdy€r Iyt U BpeMEHU JBUKECHMUSL.

SBnenue wHepluu. 3aKOH HHEpUUHU. B3aumonelcTBUe Tell KaK NpPUYMHA W3MEHEHUS
CKOPOCTH JBMXEHHMS Tel. Macca kak mepa umHepTHOCTH Tena. IlnoTHocte BemectBa. CBsi3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cunma Kak XapakTepucTuKa B3aumojenctBusi Tein. Cuiia ynpyroctd U 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JAWHAMOMETpA. SIBleHME TAroTeHus U cuia Tsokectu. Cuiia
TSKECTH Ha JApyrux IaHetax. Bec tema. HeBecomocts. CiiokeHHe CHII, HallpaBJIEHHBIX IO
onHO# npsimoil. PaBHozelicTBytomast cui. Cuna TpeHus. TpeHHue CKOJIBKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

emoncmpayuu.

1. HabmroneHue MeXaHU4eCKOro JIBHKEHHS Tela.

2. H3MepeHHe CKOpOCTH MPAMOJIUHEHHOTO JBUKEHUS.

3. HaGmonenue siBneHUs HHEPLUU.

4. HaOmoneHne U3MEHEHHUs] CKOPOCTU IIPU B3aUMOJCHCTBUM Tel.
5. CpaBHeHHE Macc M0 B3aUMOJICUCTBUIO TEI.

CrioxxeHue cuil, HalpaBJICHHBIX MO OJTHOW MPSIMOA.

Jlabopamopnwie pabomel u onvimel.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO IBWIKEHHUS (IIapuKa B JKUIKOCTH, MOJCIH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmpeneneHue CpegHEel CKOPOCTH CKOJIbXEHHA Opycka WM IIapHKa MO0 HAKJIOHHOMN
MJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OmbIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTsDKeHHs (IedopMalinu) NpyKHHBI OT
MPUJIOKEHHOW CHJIBI.

5. OmbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHHS OT Beca Tela U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znena 4. /laBjienne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbIIICHUS U YBeIHUEHUs AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUd Tra3a oT 00béma, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TEIaAMHU, KUJIKOCTIMU
u razamu. 3akoH [lackans. [IHeBmaTnueckue MamuHbl. 3aBUCUMOCTH JABJICHUS >KUJIKOCTH OT
riyounbl.  [wapocratuueckuit  mapamokc. CooOmaromuecs cocynsl.  ['uapaBinyeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atMmochepHoe naBieHue. [IpUyuHBI CyIIECTBOBAHUS BO3AYIIHOU
obonoukn 3emmu. OnbiT Toppuuermu. M3mepenune atmocdepHOro naBieHHA. 3aBHUCUMOCTH
aTMOc(epHOrO JaBJICHHUS OT BBICOTHI HaJl YpoBHeM Mops. IIlpubopsl ans wu3MepeHus
aTMOC(epHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeNo. BeITankuBarorias (apXxumMe0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.

1. 3aBHCHMOCTb JIaBJIEHHUS raza OT TEMIIEPATYpBHI.

[lepenaua naBneHus )KUIKOCTBIO U Ta30M.

3. Coobmatoiuecs: CoCy/Ibl.
4. I'mapaBiIMyYecKUi mpecc.
5. TlposiBneHue neicTBust aTMOCHEPHOTO TaBICHUSI.



3aBUCUMOCTh BBITAJKUBAIOMIEH CHIBI OT O0bEMa TOrPYKEHHOW 4YacTH Teina |
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKMBAOIIEN CUJIbI BECY BBITCCHEHHOW KUJIKOCTH.

YcnoBue 1naBaHWs TeE: IUIABAaHWE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOIIEHUS NIOTHOCTEN TEJa U KUJIKOCTH.

Jlabopamopubvie pabomot u onvimel.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT 00b&Ma MOrpYKEHHON B KHUJIKOCTh
4acTH Tena.

Onpenenenre BBITAIKUBAIOUICH CHIIBL, JEMCTBYIOLIEH Ha Teno, MOTPYXKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIEH CHIIBI, JCHCTBYIOIIEHM Ha TEJIO B
KUJKOCTH, OT MACCHI TEJA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CUIIbI, IEHCTBYIONIEH Ha
TEJO B JKUJKOCTH, OT 00bEMA MOTPYKEHHON B JKUIAKOCTh YaCTH Te€Jda U OT IUIOTHOCTHU
KUJKOCTH.

KoHcTpynpoBanne apeomeTpa WM KOHCTPYMPOBAHHME JIOJKH M OIpPEICIICHHE €€
Irpy30I10AbEMHOCTH.

Pa3nen S. PaGora 1 MOIHOCTB. JHEPIus.
Mexannyeckas pabota. MOITHOCTb.

[IpocThie MexaHu3Mbl: pblyar, OJOK, HakKJIOHHas IUIOCKOCTh. [IpaBmiio paBHOBecus

phluara.

[TpuMeHeHne mpaBuila paBHOBECHUS pblyara K OJIOKY. «30JI0TO€ NMPaBHJIO» MEXaHUKH.

KIIJI mpocTeix Mmexanu3MoB. [IpocThie MeXaHU3MBI B OBITY M TEXHUKE.
Mexannueckas sHeprus. KuHetnueckas W noTeHUMalibHas sHepruda. [IpeBpaieHue
OJHOTO BHJa MEXAHUYECKOU SHEPTUM B APYroil. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.
1. TIpumepbl NPOCTHIX MEXaHU3MOB.
Jlabopamopnuie pabomel u onvimel.
1. Ompenenenne paOOTHl CHIBI TPEHUS MPU PABHOMEPHOM JBIKEHUH Teja IO
TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBanue ycioBHid paBHOBECHSI phlyara.
3. WNsmepenune KIIJ] HakIOHHOM MJIOCKOCTH.
4. UV3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOU SHEPTUU.
8 KUIIACC

Pazpen 6. TensioBbIe IBJICHUSA.

OCHOBHbBIE TIOJIO)KEHUSI MOJIEKYISIPHO-KMHETUYECKOW TEOPUH CTPOEHMS BenlecTBa. Macca
U pa3Mepbl aroMOB U MOJeKyld. ONbITbl, MNOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPHUU.

Monaenu TBEPAOTO, KHUAKOTO U Ta3000pa3HOT0 COCTOSIHUM BelecTBa. Kpucramiueckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH U TBEPABIX T€T HA OCHOBE MOJOKEHUI
MOJIEKYJIIPHO-KMHETHYECKON Teopun. CMauuMBaHME W KalnWUIApHBIE sBieHUs. TemnoBoe
pacLIUpPEHUE U CHKATHE.

Temmnepatypa. CBsi3p TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBMXKEHHS YacTHII.
Buytpennsis sHeprus. CrnocoObl W3MEHEHHS BHYTPEHHEW OHEpruu: Tervionepenada u
coBepireHre padboThl. Bupl Terionepenaun: TEIIONPOBOHOCTh, KOHBEKIIHS, U3TyYeHHE.



KonuuectBo TemnoTel. YienbHas TEIIOEMKOCTh BELIECTBA. T€IIO0OOMEH M TEIIOBOE
paBHOBecue. YpaBHEHHE TEIUIOBOTro Oananca. IlnaBieHune W OoTBepAeBaHUE KPHCTALTMYECKUX
BEIIECTB. YJenpHas Temiotra IutaBieHus. [lapooOpazoBanue u KoHjaeHcarus. lcmapeHwue.
Kunenne. YnaenpHast Temnora mapooOpa3oBaHUs. 3aBHCHMOCTh TEMIEpaTypbl KUIEHHS OT
aTMOC(EpHOTO JTaBICHHUS.

Brnaxnocts Bo3ayxa.

OHeprus ToIMBa. Y ieibHast TEMJI0Ta CTOPAHMUSL.

[punnuner pabdoter TerioBbix nBurareneit KIIJ[ rterutoBoro asuratens. TeruioBbie
JIBUTATEJIH U 3aLIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHUs U MPEBPAILEHUs] SHEPIUH B TEIUIOBBIX MIpOLIECCaX.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO IBHYKEHUS.

Ha6nronenue auddyzuu.

Habnronenue siBjaeHU cMauyBaHUS M KaWJUISIPHBIX SIBJICHUH.

Habnroienue TemnoBoro paciupeHust Tei.

W3menenue naBieHus ra3a npyu U3MeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuna n3mMepeHus TeMepaTypsbl.

Buael Tenonepenayu.

OxnaxkJieHue Npu COBEPLICHUHN PaOOTHI.

W NU Bk WNRE

Harpepanue npu coBepiieHUN padOThl BHEUTHUMH CHUITaAMH.

[EEN
o

. CpaBHEHUE TEMIOEMKOCTEN pa3INYHbIX BEIECTB.

. HaGmroneuue xumnenus.

. Habnonenue nocrosiHCTBa TEMIIEPATyphl MPHU TUIaBICHUU.

13. Moenu TEIUIOBEIX ABUTATEIIEN.

Jlabopamopnuwie pabomel u onvimel.

1. OmnbIThl IO 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYIISIPHOTO TIPUTSKEHUS.

[
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2. OnsITHI IO BRIPAITUBAHUIO KPUCTAIJIOB TIOBAPEHHOM COJIM WJIM caxapa.

3. OnsITHI 110 HAOIOIEHUIO TEINIOBOTO PACIIMPEHHUSI TA30B, KUAKOCTEH M TBEPABIX TEJI.

4. OrnpenereHne 1aBJICHUs BO3ayXa B OJIJIOHE IIMPHUIIA.

5. OneIThl, JEMOHCTPHUPYIOIIUME 3aBUCHMOCTh [ABJICHHUS BO3[yXa OT €ro o0bémMa

HarpeBaHUs WIN OXJIAKICHUS.
6. IlpoBepka rumoTe3bl JMHEHHOH 3aBUCHUMOCTH JJIMHBI CTOJOMKA >KUJIKOCTH B
TEPMOMETPHUECKON TPyOKEe OT TeMIIepaTypshl.
7. HaOnronenue M3MeHEHHs BHYTPEHHEH SHEPruu Tesla B pe3yibTare TEeIoNeperadyu U
pabOoThI BHELIHUX CHUII.
8. MHccrenoBanue siBiieHHs TEIUIOOOMEHA IPU CMEUIMBAHUU XOJIOJHOM U ropsiueit BOJbl.
9. OmpeneneHue KOJUYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOW IpH TEIJI0OOMEHe ¢
HarpeTbIM METAIINYECKUM LIUITUHAPOM.
10. Omnpenienenue yieabHOM TEIIOEMKOCTH BEILIECTBA.
11. HccnenoBanue nporecca UCIapeHus.
12. OnpenieneHne OTHOCUTENBHOM BIAKHOCTH BO3yXa.
13. Onpenenenue yeabHOM TEIUIOTHI MIJIaBJICHUS JIbJA.
Pazgen 7. DiekTpu4yecKHe H MATHUTHDIE SIBJICHUS.
Onexrpuszanus Ten. JlBa poja 2IEKTpUYECKHX 3apsiioB. B3anMopelicTBHE 3apsKEHHBIX
ten. 3akoH KynoHa (3aBUCHMMOCTb CHWJIBI B3aUMOJICHCTBHS 3apsDKEHHBIX TeNl OT BETUYMHBI
3apsA70B U PAaCCTOSHUS MEXKY TEIAMH).



Dnekrpuyeckoe noJie. Hanpsuk€HHOCTD anekTpudeckoro nosjs. [IpuHuum cyneprno3uimu
NIEKTPUYECKUX 0JIEH (HAa KAaUECTBEHHOM YPOBHE).

Hocurenu snexTpudeckux 3apsaoB. DJIeMEHTapHbIM siekTpudeckuid 3apsg. CtpoeHue
atoma. [IpoBOTHUKY U JUAIEKTPUKHU. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsija.

DNEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA. VICTOUHUKH
MOCTOSTHHOTO TOKa. JIeMCTBUS AJIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onexktpuueckass uenb. Cuna Toka. OnekTpuuyeckoe HampspkeHue. ConpoTHBIIEHHE
MPOBOJIHUKA. YJEJIbHOE CONPOTHBIEHHUE BemecTBa. 3akoH Owma a1 ydacTka IIemu.
[TocnenoBarenbHOE U ApALIEIBHOE COSTUHEHUE MIPOBOTHUKOB.

Pabota 1 MoIIHOCTH 3MIeKTpHUUecKoro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
Y OTpEeOUTENHN IIEKTpUUIECKOn dHeprun B ObITy. KopoTKoe 3aMbIkaHue.

[ToctostHHbIE MarHuThl. B3auMoneicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToOJI€.
MarnuTHOoe noJie 3eMJIM U €ro 3HaYeHHE JIIs *Ku3HU Ha 3emie. OnbIT Dpcerena. MarHuTHoe ToJie
3IEKTPUYECKOTO TOKa. [[puMeHeHune AneKTpOMAarHuTOB B TEXHHUKE. [[eiCTBME MarHUTHOTO TOJIS
Ha TIPOBOJHHUK C TOKOM. OJIEKTPOJBHUTATENh TIOCTOSHHOTO TOKa. Vcrmosp3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbertel @apaned. SIBnenwe  snexkTpoMarHuTHOM  uwHAYKUMH. IlpaBuno  Jlenna.
OnekrporeHeparop. CrocoObl TOMYYEHHSI DJICKTPUUECKOW DJHEPruu. OIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUH.

emoncmpayuu.

DIeKTpu3aius Tell.
JIBa poia ANEeKTPUYECKUX 3apsA0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO M ACHCTBHE 3JIEKTPOCKOIA.
DneKkTpocTaTu4yecKas HHIYKLHS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.
HcroyHuky NoCcTOSTHHOTO TOKA.
JIefCTBHUS 3IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B KUIAKOCTH.
. I"'a30BbIi1 pa3ps.
. U3mepenue cuibl TOKa aMIEpMETPOM.
. U3mepenue 351eKTpuyecKoro Hanps>KeHus BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHBIICHUM.
. B3aumoielficTBre NOCTOSTHHBIX MAarHUTOB.
. MogenupoBaHre HEBO3MOKHOCTHU PA3EJICHHs TIOJOCOB MArHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHO€ 1noJie TOKa. DJIEeKTPOMAarHur.
. JleficTBHE€ MarHUTHOTO TOJIsSI HA POBOJAHUK C TOKOM.
. DIIEKTPOABUTATEb OCTOSIHHOTO TOKA.
. UccnepoBanue siBIEHUS 3J€KTPOMArHUTHOM UHIYKIIMH.
. OnbiTel @apages.
. 3aBUCUMOCTb HaIPaBJICHUS UHIYKIIAOHHOTO TOKa OT YCIOBUM €ro BO3HUKHOBEHHSI.
. DIIEKTpOreHepaTop NOCTOSHHOTO TOKA.
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Jlabopamopusie padbomot u onvimel.

OnBITHI M0 HAOTIOACHUIO JICKTPU3AINH T UHIYKIIUEH U PU COMNPUKOCHOBEHUH.
UccnenoBanue AeCTBUSA AIEKTPUUECKOTO TOJIS HA TPOBOAHUKU U JUJICKTPUKH.
COopka u mpoBepKa padOTHI IMEKTPHUECKOH IETTH MTOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIbl TOKA.

N3mepenue u perynupoBaHue HapsHKEHUS.

oOukhwNeE

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO YE€pPe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTOpa U HANPSKEHUS Ha pe3UCTOpeE.
7. OnbIThl, JAEMOHCTPUPYIOUIME  3aBUCUMOCTb  JJIEKTPUUYECKOTO  CONPOTUBIICHUS
MIPOBOJHHUKA OT €ro JJIUHbI, TUIOIAI1 IONIEPEYHOr0 CEYEHUs U MaTepHala.
8. IlpoBepka mpaBuiia CIIOKEHHS HAIPSDKEHUNW MpHU TOCIEN0BATEIbHOM COEAMHEHUU
JIBYX PE3UCTOPOB.
9. IlpoBepka npaBuia Ajs CHIIbI TOKa MPU NapajuIeIbHOM COEIMHEHUU PE3UCTOPOB.
10. Omnpenienenne pabOThI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTop.
11. OmnpenieneHre MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA, WIYIIETO 4Yepe3 JIAMIOUKY, OT HaIlpsKEeHUs
Ha HEW.
13. Onpenenenune KII/[ HarpeBaTens.
14. UccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBHS MMOCTOSIHHBIX MAarHUTOB.
15. MI3ydeHne MAarHUTHOTO TIOJII TIOCTOSIHHBIX MAarHuTOB TMPU HUX OOBECIWHEHUH U
pa3esieHun.
16. UccnenoBanue neHCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OnbITHI, AEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIbI B3aUMOIEUCTBUS KATYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKa U HaIllPaBJICHUS TOKA B KaTYIIIKE.
18. U3ydeHue neicTBHUSL MAarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.
19. KoHcTpyHnpoBaHue u u3ydeHue padoThl 3J€KTPOABUTaTENs.
20. Usmepenune KIIJ[ anekTpoaBuraTeibHON YyCTAHOBKH.
21. OnpITHl MO MCCIEAOBAHUIO SIBJICHUS DJIEKTPOMArHUTHON HMHAYKIUHU: HCCIIEIOBAaHHE
W3MEHEHUI 3HAYEHUS U HAIIPaBJICHUS HHAYKIIMOHHOTO TOKA.
9 KVIACC

Paznen 8. Mexannueckue siBJICHHA.

Mexannueckoe nuxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBIKEHUsA. PaBHOMEpHOEe mpsMoyMHENHOe JBMkeHHe. HepaBHomepHoe
IpsMOJIMHENHOE JBMKEeHHE. CpenHsisi M MTHOBEHHAs CKOpPOCTh Tela INPU HEPAaBHOMEPHOM
JBUKCHUMU.

Yckopenue. PaBHoyckopeHHOE npsiMosinHeiiHoe aBukeHne. CBo6ogHoe najgeHne. OnbIThl
lanunes.

PaBHOMepHOe NBIKeHUE 1Mo okpykHocTu. [lepuon u yacrtora oOpamenus. JIuneitHas u
yIi10Bas CKOPOCTH. LIEHTpOCTPEMUTENIBHOE YCKOPEHHUE.

IIepsbiit 3akoH Herotona. Bropoii 3akon Herorona. Tperuit 3akoH Herorona. IIpuninun
CYIIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMS: CWila TPEHUS CKOJIBKEHHUS, CUjla TPEHUs
IIOKOs1, APYTUE BUABI TPEHUS.



Cuna TsOKECTM M 3aKOH BCEMHPHOTO TATOTCHHS. YCKOPEHHE CBOOOJHOTO MaJCHUS.
IBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
IIEpETPy3KH.

PaBHOBecue MarepuanbHO TOUKU. AOCONIIOTHO TBEPIOE Teno. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHON OChIO BpalleHus1. MoMeHT cuiibl. LIeHTp TsxecTH.

Wmnynec Tena. M3menenue ummyinabca. Mnynabc cuibl. 3aKOH COXPaHEHHUS HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

MexaHnndeckas paboTa U MOIIHOCTh. PaboTa CWII TSDKECTH, YHpYroctH, TpeHus. CBs3b

SHEPruu

u pa6OTI)I. HOTGHHI/Ia.HI)HaH OHEpruga TCjia, IMOAHATOIO HaJ IMOBCPXHOCTHIO 3CMIJIM.

[ToreHumanpHas 3Heprus c:karod npyxxuHbl. Kunertndeckas sHeprus. Teopema 0 KHHETUYECKOU

SHEPruu. 3aKOH COXPAaHEHHUS MEXaHUYECKON IHEPTUH.

emoncmpayuu.

1. HaOGmronenne MEXaHUYECKOTO JIBIKEHUSI Te€Jla OTHOCUTEIFHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHME MMyTell M TPACKTOPUN JBIKEHUSI OJHOTO M TOTO K€ Tela OTHOCHUTEIHHO
PAa3HBIX TEN OTCYETA.

3. HN3MmepeHHe CKOPOCTH U YCKOPEHUS NPSIMOJTMHENHOTO IBUKEHUS.

4. HccnepoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBHKCHHUS.

5. HaOmroneHne NBYXSHUS Tella 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMUECKUX SIBJICHUH, TPOUCXOIIIINX B cucTeMe oTcuéra «Temexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBW)KEHUN OTHOCHUTEIILHO KaOnHeTa (PU3UKH.

7. 3aBUCHUMOCTH YCKOPEHHUS TeJla OT MAacChl TeJla M ICUCTBYIONICH Ha HETO CHIIBI.

8. HabGmroneHune paBeHCTBA CUJI IPU B3aUMOJCHCTBUU TEI.

9. M3meHeHue Beca Tena Npyu yCKOPEHHOM JIBUKECHHUH.

10. Ilepenavya uMmynbca Npyu B3aMMOACHCTBUM TEI.

11. TIpeoOpa3oBaHus SHEPTUH TTPH B3aUMOICHCTBUH TEJI.

12. CoxpaHeHHe UMITYJIbCa ITPU HEYIIPYTOM B3aUMOICHCTBUU.

13. CoxpaHeHue UMIyJbca MpU a0COJIIOTHO YIPYTOM B3aUMOJICHCTBUH.

14. Habmoienue peakTUBHOTO JBUKCHHUS.

15. CoxpaHeHue MEXaHU4ECKOW SHEPTUU Mpu CBOOOIHOM Ma/ICHUU.

16. CoxpaHeHHEe MEXaHUYECKOM YHEPTUHU IIPHU IBXKEHUH TeJla N0 JEHCTBUEM IMPYKUHBI.

Jlabopamopnwie padbomul u onvimel.

1. KoHcTpyupoBaHue TpakTa JUisl pa3srOHA U JaJbHEHIIEr0 PaBHOMEPHOIO IABMKEHUS
LIapUKa WUIIU TEJIEKKH.

2. OmpeneneHue cpeiHEd CKOPOCTU CKOJIBKEHUS Opycka WM JABMXKEHUS IIapuKa IO
HAaKJIOHHOH IUIOCKOCTH.

3. OmnpeneneHue yCKOpEHMs Tejla IMPU PAaBHOYCKOPEHHOM JIBM)KEHMHM IO HAKJIOHHOM
IIJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIDKEHUU 0€3
HayalibHOUN CKOPOCTH.

5. TlpoBepka ruMmoTe3bl: €CIAH MPU PABHOYCKOPEHHOM IBMKEHUM O€3 HadallbHOU
CKOPOCTH IIyTH OTHOCSITCA KakK psAJd HEYETHbIX YHCENI, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHH OJINHAKOBBI.

6. HccrnenoBaHue 3aBUCHUMOCTH CHJIbI TPEHHUS CKOJIBKEHHUS OT CHJIbl HOPMAaJIBHOTO
JTaBJICHUSI.

7. Omnpenenenne kodpduimeHTa TpeHUs CKOIbKEHUS.

8. Omnpeznenenue KECTKOCTH NMPYKUHBI.



9.

Omnpenenenue pa®OTBl CWIIBI TPEHUS MPH PABHOMEPHOM [BIDKEHHHM Tela IO
TOPU30HTAJIBHOM ITOBEPXHOCTH.

10. Ompenenearie  pabOTHI CHIIBI YIIPYTOCTH TIPU TMOABEME Tpy3a C HCIOJIH30BAHUEM

HCIIOABUKHOI'O M ITIOJABHXKHOI'O 0JI0KOB.

11. V3yyeHune 3aK0HA COXPAHEHUS SHEPTHUU.

Pa3zgen 9. Mexannyeckune KoJ1e0aHUA M BOJHBI.

Konebarenpaoe nBmwxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOaHMIA: MEPUOJ, 4acToTa,
aMIMTyna. Marematud4ecKuilk M NpPYKMHHBIM MasTHUKM. IIpeBpamienwe »sHeprum Ipu
K0JIeOATEITbHOM JIBIKCHHU.

3aryxaromue koyiebanus. BeiHyxaeHHbIe Konebanus. Pe3onanc. MexaHWYeCKHE BOJIHBIL
CpolicTBa MEXaHUYECKUX BOJIH. HpOI[OJ'II)HI)IG " ITONIECPCYHBIC BOJIHEI. I[J'[I/IHa BOJIHBI 1 CKOPOCTH
e€ pacrpocTpaHeHHs. MexaHUYeCKHe BOJHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTB 3ByKa U BeIcOTa ToHa. OTpaskeHue 3ByKa. MIHppa3ByKk U ynbTpa3ByK.
Hemoncmpayuu.
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Habmonenue xonebaHuil e Mo 1eHCTBUEM CHIIBI TSXKECTH U CUIIBI YIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HaGnronenue BeIHYKIEHHBIX KOJIEOaHUH U pe30HaHCA.

Pacnipoctpanenne npoJoIbHBIX U MTOTIEPEYHBIX BOJH (Ha MOJIEINN ).

HabnroeHne 3aBUCIMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKYCTHYECKHI pe30HaHC.

Jlabopamopnwie pabomel u onvimel.

1.
2.
3.

7.

Omnpenenenre 4acTOThI U Meproia KojaeOaHuit MaTeMaTHYecKoro MasTHUKA.
Omnpenenenre 4acToThl U Meproia KoiaeOaHui Npy>KUHHOTO MasTHUKA.

HccnenoBanue 3aBUCUMOCTH TepuojAa KoJieOaHWH MOJBEIIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH MEpUOJia KOJEOAHUNH MPYKMHHOTO MasTHHUKa OT MacChl
rpysa.

[IpoBepka HE3aBUCHUMOCTH Tepuoja KojeOaHuM Tpy3a, MOABEIIEHHOTO K HHUTH, OT
Macchl rpysa.

OneIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IIepuoja KoJIeOaHWM MPYKMHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.

N3mepenue yckopeHust CBOOOTHOTO MaIeHHUSL.

Pa3nen 10. DnekTpoMarHuTHoOE 1M0JIe ¥ 3JIEKTPOMAarHUTHbIE BOJIHBI.
DIEKTPOMarHUTHOE MOJIe. DJIEKTPOMAarHUTHbIE BOJIHBI. (CBOMCTBA 3JIE€KTPOMArHUTHBIX
BoJH. [IIkana snexkTpoMarHUTHBIX BOJH. Mcnonbp3oBaHue 3IeKTPOMAarHUTHBIX BOJH Ui COTOBOM

CBA3U.

DyeKTpoMarHuTHas nmpupojia ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoiICTBA AIIEKTPOMArHUTHBIX BOJIH.
BoiHoBEIE cBOMiCTBa CBeTa.

Jlabopamopuwvie pabomot u onvimol.

1.

I/IzyquI/Ie CBOMCTB SJICKTPOMArHUTHBIX BOJIH C IOMOIIBIO MOOHUIILHOTO Teﬂe(bOHa.

Pazpgen 11. CBeToBELI€e SIBJEHMS.
JlyueBass moxens cBera. Mcrounuku cBeta. [IpsimoiiHeliHOE pacnpoCTpaHEHHE CBETa.
3armenus Connua u JIynel. Otpaxkenue ceta. [Imockoe 3epkano. 3aKOH OTPa)KEHHUS CBETA.



[penomiieHne cBeTa. 3aKoH MpejoMiieHHs cBeTa. [10IHOe BHYTPEHHEE OTPAKCHUE CBETA.
Wcnonp3oBanue nojiHoro BHYTPCHHECTO OTPAKCHUA B OIITUYCCKHUX CBETOBOAAX.

JIunza. Xox nyueit B nmuze. Onrtudyeckass cuctema (oToamnmapara, MHKPOCKONA U
Tesneckona. ['1a3 kak ontuueckas cuctema. bim3opykocTs U 1alnbHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. Onbitel Hetorona. CiioskeHUe CIIeKTPaIbHBIX [[BETOB.
Jucnepcus cera.

Jemoncmpayuu.

LW ~NU R WN e

[IpssMonMHENHOE pacIIPOCTPAHEHHUE CBETA.

OTtpaxeHue cBera.

[Tonyyenue nzo0pakeHi B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparoiieil JuH3e.

XoJ JIydel B paccenBaroley JIMH3E.

[Tonyuenue n306paxeHU ¢ TOMOIIIBIO JIUH3.

[punnun neiictBus dporoanmnapara, MUKpPOCKOTA U TEIECKOTIA.

10. Mogaens riasa.

11. PaznoxxeHue 6esoro cBeTa B CIIEKTP.

12. [lonyueHue 6e10r0 CBETA MPH CI0KEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie pabomel u onvimel.

1.
2.
3.

N o wu bk

HccnenoBanue 3aBUCUMOCTH yIila OTPa)XEHUSI CBETOBOTO JIydya OT yrija MaJeHHsl.
N3ydeHne xapakTepuCTUK H300pakeHUsI IPEAMETa B TUIOCKOM 3epKalle.
HccnenoBanue 3aBUCMMOCTH yrila MPEJIOMIICHHS CBETOBOIO JIyda OT yriia MaJeHusl Ha
IPaHHULIE «BO3TyX—CTEKIION.

[Tony4yenue n300pakeHUI C MTOMOIILI0 COOMPAFOIICH JTUH3HI.

Omnpenenenre POKYCHOTO PACCTOSHUS U ONITHYECKOU CHJTBI COOMPAFOIIIEH JINH3BI.
OnBbITHI IO Pa3I0KEHUIO 0EJIOTro CBETa B CIIEKTP.

OnpITHl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOIIOJECHUM 4Yepe3 IBETOBBIC
(UITBTPBHI.

Pa3nen 12. KBaHTOBLIC SIBJICHUS.

Omnbitel Pe3epdopna u ruranerapuas mozaenb aroma. Moaenb aroma bopa. Mcnyckanue u
norjouieHre ceera aromoM. KBanTel. JInneiuateie CEKTpHI.

PamnoaktuBHOCTh. Anbda, Oera- u ramma-usnydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyxinonnas monens aromHoro siapa. M3otomsl. PaanoaktuBHble mpeBpamienus. I[lepuon
MOJIypacnaia aTOMHBIX sIJIep.

SnepHble peakiu. 3aKOHbI COXPAaHEHHUsI 3apsiIOBOTO U MAaCCOBOIO UMCE. DHEPIUs CBS3U
aToMHBIX saep. CBs3p macchl M 3Hepruu. Peakuuu cuHtesa u geneHus sanep. Vcrounuku
sHepruu CoJiHIA U 3BE3NL.

SAnepHas sHepretuka. JleiicTBUSA paAMOAKTUBHBIX U3JIyYEHHUI Ha )KUBbIE OPTaHU3MBbI.

Hemoncmpayuu.

o vk wnNeE

CrieKTphpl U3JIydeHUs U TOTJIOIICHHUSI.

CrieKTpsl pa3Iu4HbIX a3o0B.

Crextp Bomopoza.

Habnronenue TpexoB B kamepe Busbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3TyYEeHUI.

Perucrpanus usirydeHus NpUpOAHBIX MUHEPAIIOB U IIPOTYKTOB.



Jlabopamopusie padbomot u onvimel.

1. HaOmrofeHue CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3JTy4eHUSI.

2. HccnenoBaHue TpPEKOB: HM3MEPEHUE 3HEPIUM YacTULbI 1O TOPMO3HOMY IyTH (IIO

¢dororpadusim).

3. HM3mepeHue paguoakTUBHOIO (poHa.

IHoBTOpPHTEILHO-00001IAKOIIIUI MOIYIb.

[loBTOpUTENBbHO-0000IaOIIMKA ~ MOIY/Ib  IpEAHAa3HAuY€H JJIs CHUCTEMaTH3aluud U
00001IeHNsT TPEIMETHOTO COJICPYKAHMSI U OTIBITA JIETETLHOCTH, IPHOOPETEHHOTO MPU U3yUCHUU
BCCTO KypcCa (1)I/ISI/IKI/I, a TaKKC 1A MOATOTOBKHM K OCHOBHOMY IOCYyJapCTBCHHOMY 3K3aMCHY I10
¢bu3uke s 00yJaroUINXCsl, BRIOPABIINX STOT YI€OHBIN MpeMET.

[Ipy wu3ydeHMM JAHHOTO MOZIYJS PEATU3YIOTCS M CHUCTEMATHU3UPYIOTCS  BHJIBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX oOecneunBaeTcs JOCTUXKEHHE TMPEAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX PE3yJbTaTOB 00ydeHHUs, (HOPMUPYETCS €CTECTBEHHOHAY4Hasl
IpaMOTHOCTb: OCBOCHHEC HAYYHBIX MCETOJOB HCCICOAOBAHUA SIBIICHUH npupoabl W TCXHHUKH,
OBJIAICHUC YMCHUAMU OOBICHATH (1)I/I3I/I‘~IGCKI/IG SABJICHHA, NPUMCHAA TMIOJIYYCHHBIC 3HAHMHA,
pemaTth 3aga4r, B TOM YUCJIC KAYCCTBEHHBIC U OKCIICPUMCHTAJIBHBIC.

[IpyHIHMNMAIBHO IEATEIBPHOCTHBIN XapaKTep AJAHHOTO pasjiena pealn3yercs 3a CYET TOro,
qTo o6yqa}0mnecsf BBIIIOJIHAIOT 3aaHusA, B KOTOPBIX UM IIPEAIaracTcs:

Ha OCHOBC IOJYUCHHBIX 3HAaHUH pacrmo3HaBaTb U HAYYHO OOBICHSTH q)HBI/I‘IeCKI/IC SIBJICHU S
B OKpY)Karolllel MpUpoJie ¥ NOBCETHEBHOM KU3HH;

HCII0JIB30BaTh HAYYHBIC MCTOAbI MCCICOOBAHUA (bHSHLIeCKI/IX HBHeHHﬁ, B TOM 4YHCJIEC 1A
IIPOBEPKHU ITMIIOTE3 U MOTYYCHHS TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh HaydyHbIE OCHOBBI HamOoJiee BaXKHBIX JOCTHKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HaIpuMep, NPAKTUYECKOTO HCIOJIB30BaHUSA PA3IMYHBIX HCTOYHUKOB JHEPIMH Ha OCHOBE
3aKOHA IIPEBPALEHUS U COXPAHEHMSI BCEX M3BECTHBIX BUIOB DHEPTUU.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

W3yyenue Qu3MKM Ha YpPOBHE OCHOBHOTO 0OLIero oOpa3oBaHMs HANpPaBIEHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPCAMETHBLIX U MMPEAMCTHBIX O6pa3OBaTeJH)HI)IX PE3YyIbTAaTOB.

B pesymerate wu3ydeHus GHU3MKM HAa YpOBHE OCHOBHOTO oOmero oOpa3oBaHus Yy

oOyyaromerocst OyyT cOpMHUPOBAHbI CIEAYIONINE TNIHOCTHBIEC PE3YIbTATHI B YACTH:

1) naTPpHOTHYECKOT0 BOCTIUTAHUSA:

- TPOSIBJICHHE MHTEpPECa K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOM (PU3UUECKON
HayKH;

- IIEHHOCTHOE OTHOIIIEHUE K TOCTIXKEHHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpa:kIaHCKOr0 ¥ 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYUMBIX U ATHYECKUX
po6JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN (U3HKY;

- OCO3HAHHUE BAYKHOCTU MOPAIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIILHOCTH YUEHOTO;

3) acTeTM4YEeCKOr0 BOCIIUTAHMS:

- BOCHPHSTHE 3CTETUUYECKMX KauyeCTB (PM3MUECKOW HAyKW: €€ TapMOHHYHOTO IMOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;

4) HEeHHOCTH HAYYHOI'0 IMO3HAHUSA:

- OCO3HAHHWE IEHHOCTH (PU3WYECKOW HAyKH KaK MOIIHOTO WHCTPYMEHTa TO3HAHUS MUpAa,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUIIIEH COCTABISIONIEH KyJIbTYpHI;

- pa3BUTHE HAYYHOU JII0003HATEIBLHOCTH, HHTEpPECA K UCCIIEI0BATEIbCKOM eI TENbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSI M SMOIMOHAJIBLHOI0 0JI1ATONOJYy YU

- OCO3HaHHE LIEHHOCTH Oe30omacHoro oOpasza XKM3HH B COBPEMEHHOM TEXHOJIOTUYECKOM
MHpE, B@KHOCTH TMpaBWi O€30MacHOr0 TMOBEACHHUS Ha TpaHCIOpTe, Ha JOpOrax, C
ANEKTPUYECKUM U TEIJIOBBIM 000PYIOBAaHUEM B IOMAILIHUX YCIIOBHUSX;

- c(OpMHUPOBAHHOCTH HaBbIKa peduieKCUM, MPU3HAHUE CBOETO IpaBa Ha OIMIMOKY M TaKOTO
K€ IIpaBa y Apyroro 4ejioBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

- aKTUBHOE y4acTHe B PELICHUM IMPAKTHUYECKUX 33/7ay (B paMKax ceMbH, 00pa3oBaTeIbHOU
OpraHu3aliy, Tropoja, Kpas) TEXHOJOTMYECKOM U COLMAJbHOM  HANpaBICHHOCTH,
TpeOyIOIMX B TOM YHCIie U PU3NIECKUX 3HAHUM;

- HHTEPEC K MPAKTUYECKOMY U3YUEHUIO MPOodeccuid, CBA3aHHBIX C (PU3UKOM;

7) 3K0J10IrM4eCKOro BOCIIMTAHUA:

- OpUEHTAaIMsl Ha MNpUMEHeHHe (U3NYECKUX 3HAHUW JUIs pelleHus 3aaad B olnactu
OKpYXarollel cpefibl, MIAaHUPOBAHUS MOCTYIIKOB M OLICHKUM HMX BO3MOYKHBIX IOCIEACTBUI
JUISL OKpYKaroLen cpebl;

- 0CO3HAHUE II100ALHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX pelieHus;

8) ajanTanmu K U3MEHSIIOIMMCS YCJIOBHAM COLUAIBLHON U MPUPOIHOH CPebl:

- TOTPeOHOCTh BO B3aUMOJCHCTBHUM TIPU BBITOJHEHUU HCCIEIOBAHUM U MPOEKTOB
(bu3nuecKoi HaNMpPaBICHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSM JIPYTHX;

- TIOBBILLIEHUE YPOBHS CBOE€HM KOMIETEHTHOCTH Y€pe3 MPAKTUUECKYIO AEATENbHOCTh;

- TMOTpeOHOCTh B (OPMHUPOBAHUU HOBBIX 3HAHUN, B TOM 4Hcle (GopMyIHpoBaTh HACH,
TIOHATHS, TUTIOTE3bI O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

- 0co3HaHUE JIePUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acT (pU3UKH;



® - [UITAHMPOBAHHUE CBOETO Pa3BUTHS B MPUOOPETEHNH HOBBIX (DU3MUYECKUX 3HAHMIA;

¢ - CTPCMJICHUC AHAJIIM3UPOBATH WU BBISABJIATH B3aMMOCBA3U ITPUPOJIEI, 06H_I€CTBa N DKOHOMUKH,
B TOM 4HCJIC C UCIIOJIb30BAHUEM (I)I/I3I/I‘-IGCKI/IX 3HaHHfI;

® - OIICHKAa CBOMX JACUCTBUU C Y4YETOM BIMSHHA HAa OKPYKAKOLIYI0 CpeAy, BO3MOKHBIX
rJ100aTBHBIX TIOCIIEICTBHN.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesymbraTe ocBOeHHMs mporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpaszoBaHusi y oOydvaromierocss OyayT copMUpOBaHbI MeTampeAMeTHbIEe Pe3yJbTaThl,
BKJIIOUAIOLME T[I03HABATEJIbHbIE YHUBEPCAJbHbIE Y4eOHblE JEHCTBUSA, KOMMYHUKATHBHbBIE
YHHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁHl)Ie JelCcTBUS

Ba3oBble Jornuyeckue aeiicTBUA:

BBISIBIISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUH);
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIaCCH(PUKAIIMKI, OCHOBAHUS 711 0000IEeHUS
Y CPaBHCHWS,;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B pacCMaTpUBaeMbIX (hakTax, TaHHBIX U
HAOJIOICHUSX, OTHOCSIITUXCS K (PU3UUECKUM SIBIICHHSIM;

BBISIBJISITh TTPHUYUHHO-CIICJICTBEHHBIC CBSI3U TPU U3yYCHHH (PU3MUYECKUX SIBJICHUU W
MPOIIECCOB, JIENaTh BBIBOJABl C HCIOJB30BAHUEM JCAYKTHBHBIX M HHIYKTHBHBIX
YMO3aKITIOYEeHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX (PH3UYECKUX BEITHUYHH;
CaMOCTOSITEIPHO  BBIOMpaTh CHOCOO pemieHus Y4eOHOW (u3MUecKoW 3aaadu
(cpaBHEHHE HECKOJBKHX BApHUAHTOB PEIICHUs, BbIOOpP Hambosiee MOJXOJSIIETO ¢
y4ETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

HCITI0JIb30BATh BOIIPOCHI KaK I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHMA,

IIpOBOAXUTE II0 CAMOCTOATCIBHO COCTABJICHHOMY IIJIaHY  OIIBIT, HECJIOKHBIN
(1)PI3H‘I€CKHﬁ OKCIICPHUMCHT, HEOO0JIBIIOE HCCICIOBAaHUEC (1)I/I3I/ILI€CKOFO SIBJICHUS,
OLOCHUBATL HAa HNPHUMCHUMOCTb U JOCTOBCPHOCTD I/IH(l)OpMaI_II/IIO, MOJIYYCHHYIO B XO[C
HUCCIICOAOBAHHNA UJIN SKCIICPUMCHTA,

CaMOCTOATCIBHO (bOpMy.]'II/IpOBaTB 0606H_IGHI/I$I U BbBIBOJABI II0 Ppe3ylibTaTaM
HpOBeI[éHHOFO Ha6J'IIOI[CHI/I${, OIIbITa, UCCJICAOBAHUA,

IIPOrHO3HUPOBATbL BO3MOIKHOC z[anLHeﬁmee pa3BUTHUC (1)H3H‘{CCKI/IX MpoueCcCoB, a TAKIKC
BbIABUI'ATb IIPCAIIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Padora ¢ undpopmanueii:

NPUMEHATh PA3IMUHBbIE METObl, MHCTPYMEHTBHl M 3alpochl NMpH IMOUCKE M OTOOpe
nHGOpMAIIMY WK IaHHBIX C YIETOM IpeUI0KeHHON yueOHOM (hu3nyeckoi 3a1auu;
aHAJM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPHPETHPOBATH MH(POPMALUIO PA3TUUHBIX
BUJIOB U ()OPM IPEJCTABICHHUS;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMANbHYIO (OpMY TMpeAcTaBIeHUs HHPOPMALUU U
WUTIOCTPUPOBATh pelIaeMble 3a7ayll HECJIOXHBIMH CXE€MaMHM, JAuarpaMMaMH, WHON
rpaduKoil 1 uX KOMOMHAIMSAMHU.



KOMMyHHKaTHBHbIe YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

B X0Je O0OCyXaeHus y4eOHOro Marepuana, pe3yJabTaToB JIadOpaTOpHBIX paboT U
MIPOEKTOB 33aBaTh BOIIPOCHI TI0 CYIIECTBY OOCY)KIaeMOi TeMbl M BBICKAa3bIBAaTh UJICH,
HAaIleJICHHBIE Ha PEIICHUE 3a/1a41 U MOAJepKaHue 01aroKenaTeIbHOCTH OOIeHHS;
COTOCTaBIATh CBOM CYXJACHHUS C CYXICHHUAMHU JAPYIHX YYaCTHHKOB JIHAJIOTa,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINH;

BBIpaXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCHbMEHHBIX TEKCTaX;

NyOJIMYHO  TPEACTABIATH  PE3YAbTAThl  BBINOJHEHHOTO  (PM3UYECKOTO  OIBbITa
(9KCcTIeprMeHTa, UCCIICAOBAHMS, TPOCKTA);

MOHMMATh M WCIIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW W WHAWBUIAYaJbHOW pabOTHI
MIPH pEIeHNH KOHKPETHON (pr3HuecKoil mpoOiaemsl;

MPUHAMATh [EIH COBMECTHOW JEATEIbHOCTH, OPraHWU30BBIBATH JEHCTBHS MO €€
JOCTIKEHHUIO: PACIIPENeNIATh PO, 00CYKIaTh MPOIECCH M PE3yabTaThl COBMECTHOMN
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJIEH

BBITIOJTHATh CBOIO 4acTh Pa0OTHI, JOCTHTash KAa4eCTBEHHOTO pe3yjbTaTa MO CBOEMY
HaTPaBJICHUIO U KOOPIUHUPYS CBOU ACHUCTBHSI C APYTMMH WICHAMH KOMaH/IbI;
OIICHMBATh KA4eCTBO CBOETO BKJIAJAa B OOMMH TPOIYKT 1O KPHUTEPHSM,
CaMOCTOSTENBHO C(HOPMYITHPOBAHHBIM YJaCTHUKaMHU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBEpCalbHbIC YUeOHBbIE AeliCTBUA

Camoopranuszanms:

BBISIBJISITH TTPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CHTYAIUSIX, TPEOYIOUINX IS PEIICHUS
(hM3UYEeCKUX 3HAHU;

OPUEHTUPOBATHCS B PA3IMYHBIX TOAXOJAX MPHUHITHS pENICHUH (MHIUBUAyaIbHOE,
MIPUHSATHUE PEIICHHSI B TPYIIE, IPHHITHE PEIICHUH TPYIION);

CaMOCTOSITEIIBHO COCTAaBJISATh QITOPUTM peIIeHUs (PU3MYECKO 3amaud WM IJIaHa
WCCIICZIOBaHUSI C YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATH TpeJlaracMble BApUAHThI PEIICHHIA;

JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbIN HHTEJJIEKT:

J1aBaTh a/IeKBATHYIO OLIEHKY CUTYallUu U MpeiaraTh MjaH e€ U3MEHEeHMs,;

OOBSICHATh MPUYUHBI JOCTHXKEHUS (HEIOCTH)KEHUS) Ppe3yJabTaToOB JEATeNbHOCTH,
J1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEILHOCTh (B TOM YHUCJIE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCIIEIOBAaHUSI MM IIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIUXCS
CUTYallUii, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4ejaoBeKa B XOJIE CHOpa WM JUCKYCCHM Ha HAy4HYIO
TeMy, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY APYroro;

IpU3HABATh CBOE MpaBO Ha OIMMOKY MHpPU pEUIeHHH (QHU3UYECKUX 3ajady MM B
YTBEPKACHUAX Ha HAYYHBIE TEMBI M TAKOE K€ IIPaBoO IPYroro.

INPEAMETHBIE PE3YJIBTATbBI



K xonmy obyuenust B 7 KJjacce mpeaMETHBIE pe3yiIbTaThl HAa 0a30BOM YPOBHE JOJDKHBI

oTpakaTh c(HOPMUPOBAHHOCTD y OOyUAIOIIUXCS YMEHUH:

® UCMOJb30BAaTh TMOHATHSA: (U3UYECKUE U XUMHUECKHE SBJICHUS, HAOIOJCHNUE,
HKCIEPUMEHT, MOJeNb, TUTIOTE3a, CAUHHUIBI (PU3MUECKUX BEIWYHH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSIHHMS BelecTBa (TBEPOE, JKHAKOE, ra3000pa3HOE), MEXaHUYECKOe
IBUKEHHE  (paBHOMEPHOE, HEpaBHOMEPHOE,  NPSIMOJIMHEWHOE),  TpaeKTopus,
paBHOJIEHCTBYIOIAsT cwia, Aedopmarus (ymnpyras, IUIaCTUYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IBI;

e paznmuuarh siBieHUus (Auddy3us, TEIIOBOE TBUKEHUE YACTHUI] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUKEHUE, MHEPLUs, B3aUMOJCICTBUE TeJl, paBHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHOW OChbIO BpalleHus, Iepeaaya JaBieHUs] TBEPABIMU
TeJaMHU, KUAKOCTSIMHU U razaMu, aTMoc(epHOe JaBlIeHUE, IIaBaHUEe T, IPEBpallleHus
MEXaHMYECKOW SHEPTHH) TI0 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSBICHHE M3YYCHHBIX (DU3NYECKUX SBICHUHA B OKPYXKAIOIIEM MHpE, B
TOM 4YHcilie (QU3MYECKHe SBICHHUS B TPHUPOJE: MPHUMEPHI JBIKEHHS C Pa3IAIHBIMH
CKOPOCTSIMM B JKMBOM M HEXUBOU NPUPOJE, ACHCTBHE CWIBI TPEHUS B INPUPOJE U
TEXHUKE, BJIMSHUE aTMOC(EpPHOTO MaBIICHWsI Ha JKMBOW OpraHW3M, IJIaBaHHE DHIO,
pBIUard B Tejie YeJlOBeKa, MPU 3TOM MEPEeBOIUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJICIISATH CYIIIECTBEHHbIE CBOMCTBA (MIPU3HAKN) PU3NYECKUX SBIICHUM;

® ONHCHIBATH M3yYECHHBIC CBOMCTBA TeNl U (PU3MUECKUE SBJICHUS, UCTIONB3Ys (PU3HUECKHE
BEITMYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMsl, MyThb, CKOPOCTh, CPEIHSSA
CKOPOCTb, CHJIa YIPYrOoCTH, cCUJa TSDKECTH, BEC Tella, Cuja TpPEHUs, JAaBlieHUE
(TBEpHOrO TENa, JKMAKOCTH, Ta3a), BHITAIKWBAIONIAS CHJIa, MEXaHUYecKas paborta,
MOIIIHOCTh, IUJICYO CHJIBL, MOMEHT CHJIBbI, KOI(QQHUIMEHT TMOJE3HOro JIeHCTBUS
MEXaHHU3MOB, KUHETHUYECKas U MOTEHIMaJIbHasl SHEPTUs), IPU OMHCAHUM TMPABUIHHO
TPAaKTOBATh (PU3NYECKUI1 CMBICI HCTOIb3yEMbIX BEIMYUH, UX 0003HAYEHUS U €IUHUIIBI
(bu3nyYecKux BEIWYUH, HAXOAUTh (OPMYJbl, CBA3BIBAIOIINE MaHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TpapUKud H3YUYEHHBIX 3aBHCUMOCTEH
(bu3HYECKUX BEINYHH;

® XapaKTepU30BaTh CBOMCTBA Tei, (U3MYECKHE SBICHHS U MPOLECCHl, HCIOJIb3YA
MpaBUJIa CIIOKEHUs CHJI (BIIOJIb OJHOM mpsiMoif), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, MpaBUJIO paBHOBECHS pblyara (0J0Ka), «30JI0TO€ MPABUIIO» MEXaHHUKH,
3aKOH COXPAaHEHHUS MEXaHWYECKOW HHEpruu, MpH OSTOM JaBaThb CJIOBECHYIO
(hopMyIHUPOBKY 3aKOHA U 3aMKChIBATh €T0 MATEMAaTHYECKOE BBIPAKEHUE;

e O00bBsICHATH (U3MYECKUE SIBIICHUS, MPOILIECCHI U CBOIICTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYalluil MPaKTHKOOPHUEHTUPOBAHHOTO XapakTepa: BBISBIATH MPUUYUHHO-
CJI€ZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JIOTHYECKUX IIAroB ¢ Onopoil Ha 1—
2 UW3y4YyeHHBIX CBOIcTBa (U3MYECKUX SABICHUH, (HU3MUECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

e pemarb pacy€THble 3a7aud B 1-2 JecTBUs, HCHOJNB3ysd 3aKOHBI U (DOPMYIIBI,
CBs3pIBalOIME (U3UYECKUE BEJIWYMHBI: HAa OCHOBE aHajM3a YCIOBHUS 3a7a4yd
3aMMChIBaTh KPATKO€ YCIOBHE, MOJCTABISATh (DU3MUYECKHE BETUYHMHBI B (DOPMYIBI U
MPOBOJIUTH PAcu€Thl, HaXOAUTh CIPABOYHBIC JAaHHBbIE, HEOOXOAUMBIE ISl PELICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD NOJTY4YeHHON (PU3NUECKOI BETMUNHBI;



pacro3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXKHO PELIMTh TNPH MOMOIIU (PU3HUYECKHX
METO/IOB, B OIMCAaHUM MCCIEIOBAHUS BBIIEIATh IPOBEPSIEMOE IPEATION0KEHHUE
(rumoTesy), pasnuuyaTh W HHTEPIPETUPOBATH IOJIyYEHHBIH pE3ylbTaT, HAXOIUTh
OLIMOKH B XOJI€ OTIBITA, IEIATh BBIBOIKI 110 €T0 PE3yJbTaTaM;

MIPOBOJIUTH OMBITHI 10 HAOIIOJCHUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Tel: (OPMYIIMPOBATH TPOBEPSEMBbIE MPEANOJIOKEHNS, COOUPATh YCTAaHOBKY U3
MPEUI0KEHHOTO 000PYAOBaHUS, 3aIUCHIBATH X0/ OTBITa U (JOPMYITUPOBATH BHIBOJIBI,
BBIIIOJIHATH IPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MacChl Tena, 00bEMa, CUIIbI U
TEMIIEpaTyphl C KCIOJH30BAHWEM AHAJOTOBBIX M IHU(POBBIX MPHOOPOB, 3aIHCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJIUTH HCCJIEIOBAaHUE 3aBUCUMOCTU OJHOW (PM3MYECKOM BEIMYHMHBI OT JAPYroW C
HCII0JIb30BAHUEM TNPSAMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBUKYIIETOCS
TeNa OT BPEMEHM JIBWKEHHS Tella, CHJIbI TPEHUSl CKOJIbKEHUS OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TeN H HE3aBUCUMOCTH CWJIBI TPEHHUs OT IUIOIIan
CONPUKOCHOBEHHUSI TeJ, CHJIbI YIIPYrOCTH OT YIUIMHEHMS MPYKUHBI, BbITAJIKUBAIOLIEH
Cibl OT OOBEMA MOTPYKEHHOM YacTM Teda M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH Tela, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIIOBUM TUJIaBaHUSl Te€J, YCIOBHM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM Y4eOHOTO HCCJIeIOBaHUs, COOMpaTh YCTAaHOBKY U  BBIIOJHSATH
MU3MepeHus, cleAysl NpeUIoKEHHOMY IIaHy, (PMKCHpPOBATh Pe3yibTaThl MOJYy4EHHOU
3aBUCHUMOCTH (U3MYECKUX BEJIIMYMH B BUJAE MPEUIOKEHHBIX TaOMUI U TpaduKoB,
JIeNIaTh BBIBOJBI IO PE3YJIbTATAM HCCIIEIOBAHMS;

MPOBOJUTH KOCBEHHBbIE H3MEPEHUS (PU3NYECKUX BEJIWYUH (IUIOTHOCTH BeIleCTBa
XKUJIKOCTU W TBEPAOrO Teja, CUila TPEHHS CKOJIBKEHHMs, JaBJICHHE BO31yXa,
BBITAJIKMBAIOLIAsl CHJIa, JEWCTBYIOIIAas Ha MOTPYKEHHOE B IKUIAKOCTh TEJIO,
KO3(DPHUITMEHT MOJE3HOTO ACHCTBUS MPOCTHIX MEXAaHW3MOB), CIEAYS MPEII0KEHHOU
WHCTPYKUMUU: MIPU BHIMOJIHEHUH U3MEPEHUN cOOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYMCIISITh 3HAYEHUE UCKOMOM BEJTMUMHBIL;

coOnrofaTh TMpaBuja TEXHUKHM O€30MacHOCTH mpu paboTe ¢ J1abopaTopHBIM
000pyI0BaHHUEM;

yKa3blBaTh MPUHIMIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOUIAIOIINECS COCYbl, OapoMeTp, pblyar, MOJBUKHBIA U
HEMOABWKHBIN OJI0K, HAKJIOHHAS MJI0CKOCTB;

XapaKTepU30BaTh NPUHLUIBI JIEHCTBUS U3YyYEHHBIX NTPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX OmHMCaHUA (B TOM YHKCIE: MOAUIUIHHUKH, YCTPOMCTBO
BOJIOIIPOBOJA, TMJIPABIMYECKUNA Mpecc, MAHOMETP, BBICOTOMEP, MOPIIHEBON Hacoc,
apeoMeTp), MCIOJIb3YSl 3HAHUS O CBOMCTBaX (PU3WYECKHX SBICHUNW M HEOOXOIMMbIE
¢u3nyeckre 3aKOHbI 1 3aKOHOMEPHOCTH;

IPUBOAUTH TPUMEPHl (HAXOAUTh MH(OPMAIMIO O TMpHUMEpax) MPAKTUYECKOTO
UCIOJb30BaHUS (PU3UUECKUX 3HAHUM B TOBCEAHEBHOM KHU3HM I OOecredeHus
0€30IaCHOCTH MpH OOpalleHuu ¢ OpudopaMHU U TEXHUYECKUMHU YCTPOHCTBaMH,
COXpaHEHMs 3JI0pOBbsI M COONIONEHHS HOPM HKOJIOTHUYECKOTO IOBEAECHUS B
OKpYKarollen cpene;

OCYIIECTBIATH OTOOP HMCTOYHUKOB HH(popMmanuu B HHTepHETE B COOTBETCTBHU C
3aJJaHHBIM MOMCKOBBIM 3aIIpOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUI U ITyTEM CpaBHEHUS



Pa3UYHBIX ICTOUYHUKOB BBIJIENATH HHPOPMALIHIO, KOTOPAst SBJISIETCS TPOTHBOPEUYNBON
WA MOXET OBITh HEJJOCTOBEPHOM;

WCIOJIb30BATh NPU BBHINOJHEHUN YYEOHBIX 3a/laHUI HAyYHO-MOMYJSIPHYIO JINTEPATYPy
(U3NYECKOTO COAEpIKaHUs, CIPABOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BIIQJIETh NPUEMAMU KOHCIIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHus HHGOpMAIH U3
OJIHOM 3HAKOBOW CUCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBIE KpPAaTKHE MUChMEHHBIE M YCTHBIE COOOIICHUsI Ha OCHOBE 2—3
MCTOYHUKOB MH(POPMALUHN (PU3HUECKOTO COJACPIKAHUS, B TOM YHCIIE MYOJIUYHO NIeNIaTh
KpaTKe COOOIIeHHUs O pe3ysIbTaTaxX MPOEKTOB WM YUE€OHBIX MCCIEIOBAHUMN, TP STOM
rPaMOTHO HCIOJIb30BaTh HW3YYEHHBbI TMOHATUHHBIM ammapar Kypca (QU3UKH,
CONIPOBOXKIATh BBICTYIUICHHE MPE3EHTALMEH;

IIPY BBIIIOJIHEHUH Y4EOHBIX NMPOEKTOB M MCCIEAOBAHUN paclpeAesTh 00I3aHHOCTH B
IpyIHIe B COOTBETCTBUH C MIOCTABJICHHBIMU 33a/1a4aMH, CJIEANTH 32 BBIITOJIHEHUEM TUIAHA
NEeNCTBUM, aJeKBAaTHO OLEHMBATh COOCTBEHHBIM BKJIAJ B JESATEIbHOCTh T'PYIMIIbI,
BBICTPaNBATh KOMMYHHUKATUBHOE B3aUMO/ICHCTBUE, YUUTHIBASI MHEHUE OKPYXKAIOLIUX.

K koHy obyuenuss B 8 kJiacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

HCMOJI30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE ABMKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAUIMUECKHE W aMOop(HBIE Tena,
HACBHIIICHHBIN 1 HEHACBIIIEHHBIN Map, BIAKHOCTh BO3/yXa, TEMIEPATypa, BHYTPEHHSIS
SHEPrus, TeIIOBOUW JABUTATENb, AIEMEHTAPHBIA JIEKTPUUYECKUN 3apsl, dJIEKTPUUECKOE
10Ji€, MPOBOJHUKH W AUDJIEKTPUKH, MOCTOSIHHBIA AIIEKTPUYECKHI TOK, MarHUTHOE
oJIe;

pasnuyath SBJCHUS (TEIUIOBOE pACHIMpEHUE U CKaTue, TeIulonepeaaya, TEeIIoBOe
paBHOBECHE, CMAauMWBaHWE, KaNWUIAPHBIE SBICHUS, UCHApPEHUE, KOHACHCALMS,
IIJIaBJICHUE, KpUCTaJUIM3anus (oTBepaeBaHue), KHUIICHUE, Terionepeaavya
(TerIonpoBOIHOCTh, KOHBEKIUS, W3JIydE€HHUE), SJIEKTpU3alus Tell, B3auMOJICHCTBUE
3aps/ioB, JCHCTBUSA AIIEKTPUUECKOTO TOKAa, KOPOTKOE 3aMbIKaHHME, B3aUMOJICUCTBUE
MAarHuTOB, JAEHCTBHE MAarHUTHOTO IOJS HA MPOBOJHHUK C TOKOM, 3JIEKTPOMATrHUTHAS
UHIYKLIHS) 1O ONHMCAHUIO HX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (GU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIEHUE U3YUYCHHBIX (PM3MUYECKUX SBIICHUN B OKPYKAIOIIEM MHpE, B
TOM uucie (u3Mveckue SBICHUS B MPUPOJIE: TOBEPXHOCTHOE HATSIKEHHE U
KalWUIpHbIE SBJICHUS B MPUPOJE, KPUCTAUIBI B Mpupoje, uziaydeHue ColiHia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, HHEs, CHera,
JNIEKTpUYECKHE SBIEHUS B aTMocdepe, SIEKTPUUYECTBO JKUBBIX OPraHHU3MOB,
MarHuTHOE moJje 3emud, Apeid MO0COB, POJib MAarHUTHOTO TMOJS JJS JKU3HU Ha
3emJie, OMSPHOE CHUSHUE, MPH ITOM IEPEBOJUTH MPAKTUYECKYIO 33/1a4y B Y4eOHYIO,
BBIJICTISATH CYIIIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NYECKUX SBIICHUI;

OTIMCHIBATh MU3YYCHHBIE CBOMCTBA TeN U (PU3NYECKUE SBIICHUS, UCIONB3YS (PU3UUYECKHE
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHsISI JHEpPrus, KOJUYECTBO TEIUIOTHI, yeIbHas
TEIUIOEMKOCTb  BEIECTBA, YyZAEJIbHAs TEIUIOTA IUIABJIECHUs, VYAEJIbHAs TEIUIOTa
napooOpazoBaHus, ylelbHAs TEIJIOTa CrOpaHHUs TOMINBA, KOA(M(UIIMEHT MOJIE3HOTO
JICMCTBUS TEIUIOBOW MAIMHBI, OTHOCUTEIbHAS BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHUI
3apsi, CHJIa TOKA, DJJEKTPUYECKOE HANpsDKEHUE, CONPOTHUBIIEHUE IIPOBOJIHUKA,
ylIeJIbHOE COMPOTUBIICHHE BEIIECTBA, pad0Ta U MOIIHOCTh IEKTPUUYECKOTO TOKA), IPH



ONMCAaHUM TMPABUIBHO TPAKTOBATh (DU3UUYECKUN CMBICI HCHOIb3YyEeMBbIX BEIUYUH,
0003HaueHHs ¥ eIUHHIBI (PU3NUYECKUX BEIMYHMH, HAXOIUTHh (HOPMYIbI, CBA3BIBAIOIINE
JaHHYI0 (U3MUYECKYI0O BEJIMYMHY C JPYTMMH BEJIWYMHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEIUYHH;

XapaKTepU30BaTh CBOICTBA TeJ, (PU3MUECKUE SIBICHUS M IPOLECCHI, HCIHOJb3Ys
OCHOBHBIE TI0JIOKEHHUS MOJIEKYISPHO-KMHETUYECKOM TEOpUU CTPOEHHUS BEIIECTBA,
NPUHIMI CYNEPHO3ULMHN MO0JeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsja, 3akoH Oma Juig ydacTka nenu, 3akoH Jxoyns—J/IeHna, 3akoH coxpaHeHus
SHEPTHH, TPU STOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA W 3alHCHIBATH €ro
MaTeMaTH4ECKOE BbIPAaXKEHHUE;

OOBSACHATh (PU3MUECKHE TPOIECCHl U CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYaIui MPaKTUKOOPUEHTHUPOBAHHOTO Xapakrepa: BBISIBIISITH
MIPUYMHHOCIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOrMYeCKHUX LIaroB C
omnopoi Ha 1—2 M3yuyeHHBIX CBOMCTBA (PU3UUECKUX SBICHUM, PU3NUECKUX 3aKOHOB UJIU
3aKOHOMEPHOCTEH;

pemate pacy€THble 3aJaud B 2-3 JeMCTBHS, HCHOJIb3ysd 3aKOHbI U (HOPMYIIBI,
CBsA3bIBAaIOIIME (DU3MUECKHE BEIWYMHBI: HAa OCHOBE aHalM3a YCIOBUSA 33Ja4yu
3aMMChIBaTh KPATKOE YCIIOBHE, BBIABIATH HEOCTATOK JAHHBIX JUISl PEIICHUs 3aJadu,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IS €€ PEelIeHUs], IPOBOIUTH PACUETHI U
CpaBHMBATh MOJyY€HHOE 3HAaUeHHE (PU3HUECKOI BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacrno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOKHO PELIUTh MpPU TMOMOIIU (PUINYECKUX
METONOB,  MCHOJb3ysd  ONUCAaHUE  MCCIEAOBAaHUA,  BBIACIATH  IIPOBEPSIEMOE
IIPEAIIOJIOKECHAE, OLICHUBATh IPAaBUJIBHOCTh IOPSAKA INPOBEIACHMS MCCIEAOBAHUSA,
JIeJIaTh BBIBOJIBI;

IIPOBOJIUTH OIBITHI 110 HAOIIOACHHUIO (M3UYECKUX SIBICHUM MM (U3MYECKUX CBOMCTB
Tesl (KalWUISIPHBIE SBJICHUS, 3aBUCHUMOCTb JaBJIEHUS BO3AyXa OT ero o0béMa,
TEMIIEPATYPBI, CKOPOCTH IIPOLIECCa OCTBIBAHUS U HAIPEBAaHUS IIPU U3IYyYCHHUH OT LBETa
U3Iyqaoue  (moriomaronieif) NOBEpXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIIEPATYPbl JKUOKOCTH W IUIOIAOU €€ IIOBEPXHOCTH, JJIEKTpU3alMs Tel U
B3aUMOJICICTBUE MIEKTPUYECKUX 3apsiOB, B3aUMOJEHCTBUE IOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3alsl MarHUTHBIX MOJIEH NOCTOSTHHBIX MarHUTOB, AEUCTBUS MarHUTHOTO IOJIS
Ha IPOBOJAHHMK C TOKOM, CBOMCTBA JJIEKTPOMATHUTA, CBOWMCTBA 3IIEKTPOABUIaTEIIs
IIOCTOSIHHOTO TOKa): (opMyaupoBaTh NpoBepseMble MPEINOJ0KEeHUs, COOUpaTh
YCTAaHOBKY M3 MPEUIOKEHHOIO  000pylOBaHMs, OIMCHIBaTh XOJA OIBITa U
(bopMynupoBaTh BBIBOJBI;

BBIIIOJIHAT NPSAMBIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIbHOW BIQXKHOCTH BO31yXa,
CHJIBl TOKA, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX MPHUOOPOB M JIATUYUKOB
¢u3nYecKux BEIMYMH, CPAaBHUBATh pE3ylbTaThl H3MEPEHUH C Y4ETOM 3aJlaHHOMN
a0COJIIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PM3UYECKOI BEIMUYMHBI OT JPYrou c
UCIOJIb30BAHUEM MPSMBIX U3MEPEHUH (3aBUCHUMOCTb CONPOTHBIIEHHS] MPOBOJHHUKA OT
€ro [UIMHBI, IUIOIIAJU MOMEPEYHOI0 CEYEHUs M YIEIBHOIO CONPOTHUBIICHUS BEILECTBA
IIPOBOJTHUMKA, CHJIBI TOKA, HIYHIETO Yepe3 MPOBOJHUK, OT HANPSHKEHUS HA POBOJIHUKE,
HCCIIEIOBAHUE TIOCIEN0BATENIBHOTO U MApaUIE]bHOTO COEIWHEHUN IPOBOJHUKOB):
IUTAHUPOBATh MCCIIE0BAaHUE, COOUPATh YCTAHOBKY M BBINIOJHATH M3MEpPEHHs, CIeays



MPEUI0KEHHOMY TUTaHy, (PUKCUPOBATh PE3yJIbTAThl MOJYYCHHOH 3aBHCUMOCTU B BHJIE
TabauI U TpaduKOB, I€IaTh BBIBOIKI 110 PE3yabTaTaM HCCIECIOBAHUS;

® TIPOBOJUTH KOCBEHHBIC M3MEpPEHHS (U3NUECKUX BEIHUUH (yIeTbHas TEIIOEMKOCTh
BEIIECTBA, COMPOTHUBIICHUE MTPOBOJIHUKA, pab0Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh OKCIIEPUMEHTAIBHYI0 YCTAaHOBKY, CIEIys
MPEUI0KEHHONW MHCTPYKIUH, U BBIYUCIISATH 3HAYCHNE BEIINIHMHBL,

e coOmomaTh TpaBWiIa TEXHUKH O€30MacHOCTH mpH paboTe ¢ J1abopaTopHBIM
o0opynoBaHuEM;

® XapakTepu30BaTh MPHUHIUMBI JEHCTBHA W3YyYCHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOHCTB C OMOpPOW HAa MX OMHUCAHUSA (B TOM YHCJE: CUCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETp, TMapoBas TypOWMHA, aMIepMEeTp, BOJIBTMETP, CUETUYUK DIIEKTPUUECKOU
SHEPTHH, ODIIEKTPOOCBETUTENbHBIE TPUOOPHI, HArpeBaTENbHBIE 3JIEKTPONPHOOPHI
(puUMepsI), DIEKTPUYECKHUE MPEIOXPAHUTENH, SJIEKTPOMArHHUT, JJIIEKTPOJBHIATEIb
MOCTOSTHHOTO TOKA), WCIIOJIb3ySd 3HAaHUS O CBOMCTBaX (M3MYECKWX SIBICHUH W
Heo0XxoIuMble (hU3NUECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCThIE TEXHWYECKHE YCTPOWCTBA W HM3MEpPUTENbHBIE MPHOOPHI TIO
CXeMaM M CXEMaTHYHBIM PHCYHKaM (JKHUJKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMET,
TUTPOMETp, JBUTaTeNb BHYTPEHHETO CTOpPAHMsI, JIEKTPOCKOI, PEOCTar), COCTaBISAThH
CXEMBI DJIEKTPUYECKHUX IIeTIeH C MOCIEeIOBATENBHBIM U MapauIeIbHBIM COCTUHEHUEM
AIIEMEHTOB, pasinyas yCIOBHBIE 0003HAYCHUS SJIEMEHTOB JIEKTPHUECKUX IIeTIeH;

® T[PUBOAUTH NpHUMEpHl (HaXoAUTh UHGOPMALMIO O TPUMEPAX) MPAKTHYECKOrO
UCIOJb30BAHUS (PU3MUECKUX 3HAHUM B IIOBCEJAHEBHOW KM3HM s oOecledyeHus
0€30MacHOCTH TPH OOpalleHHH C NpUOOpaMH W TEXHUYECKUMU YCTPONCTBAMH,
COXpaHEHHs 3JI0pOBbsl M COOMIONEHHS HOPM HKOJOTMYECKOTO IOBEACHUS B
OKpY»Kalollen cpene;

® OCYLIECTBJIATh MOMCK HHpOpMauuu ¢uszndeckoro conepxkanus B VHTepHere, Ha
OCHOBE MMEIOLIUXCS 3HAHUM W NyTEM CpaBHEHMs JIONOJHUTENBHBIX HCTOYHUKOB
BBIICIATh MHGOpPMALMIO, KOTOpas SBISETCS NPOTUBOPEYMBON MIM MOXKET OBITh
HEJIOCTOBEPHOM;

® UCMOJb30BATh IPU BBIIOJHEHUN Y4eOHBIX 3a/laHUI HAay4HO-IOMYJSIPHYIO JINTEPATypy
(GU3NYECKOro COAEp)KaHus, CIPAaBOYHbIE MaTepuallbl, pecypchl ceTu IHTrepHer,
BIAJeTh NPUEMAMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHMs HHGOpMALMU U3
OJIHOM 3HAKOBOW CHCTEMBI B IPYT'YIO;

® Co3/1aBaTh COOCTBEHHbIC IHCbMEHHBIE M KpaTKME YCTHblEe COOOLIeHMs, 0000mmas
MHGOPMAIIMIO U3 HECKOJBKUX HCTOYHHKOB (DU3MYECKOTO COJEp)KaHUs, B TOM UHUCIE
NyOoJIMYHO  MpPEACTAaBIATh  pe3yibTaThl  MPOEKTHOM MM  HMCCIel0BaTeIbCKON
JeATeIbHOCTH, MIPU 3TOM IPAMOTHO MCIIOJIb30BaTh M3YyYEHHbIM NOHATHMHBIN ammapar
Kypca (pHU3UKH, COIPOBOXK/IATh BHICTYINICHHE MTPE3EHTAIUEH;

® [pU BBHINOJHEHUH YYEOHBIX IPOEKTOB M HCCIENOBaHUM (PU3NYECKUX MPOIIECCOB
pacripeniesiaiTh 0053aHHOCTH B TPYIIE B COOTBETCTBUM C IMOCTABJICHHBIMH 3aJayamH,
CIIEIUTh 32 BBINOJIHEHHEM IUIaHa JEHCTBUH M KOPPEKTHUPOBAaTh €ro, aaeKBaTHO
OLICHUBaTb  COOCTBEHHBIM BKJaJ B  JICATEIBHOCTb  IPYIIbl, BBICTPAUBATh
KOMMYHHUKaTHUBHOE B3aUMOJIEHCTBUE, TPOSBIISISI TOTOBHOCTh pa3peliaTh KOHQIUKTHI.

K xoniy obyuenust B 9 kJjacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI

oTpakaTh c(GOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHUI:



HUCIIOJIB30BaTh IIOHATHUA: CHCTEMA OTCqéTa, MarcepuajibHasd TOYKa, TPaCKTOpUs:,
OTHOCHTEIIbHOCTh MEXaHMUYECKOTO JIBWKEHUs, nedopmanus (ympyras, rmiacTudeckas),
TPEHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTh M MEpPerpy3KH, IEHTP
TSDKECTH, a0COJIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPIOIO Tea, PAaBHOBECHE,
MEXaHMYeCKue KoieOaHWs ¥  BOJHBL, 3BYK, HH(QPa3ByK ©  yJIbTPa3BYK,
OJICKTPOMAIrHUTHBIC BOJIHBI, HIKaJIAa 3JICKTPOMArHuTHBIX BOJIH, CBCT, 6JII/I30py1(OCTI) u
AaJIbHO30PKOCTb, CIHEKTPbI HCIYCKAHWUA W IIOITIOLICHHA, aﬂb(ba, Oera- W raMma-
H3JTy4YCHUS, U30TOIIbI, AACPHAA SHCPIreTUKA,

pasiiniaTtb SABJICHUSA (paBHOMCpHOC N HCPAaBHOMCPHOC HpﬂMOJ’IHHGﬁHOG JBHXXCHUC,
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBIKEHHE, CBOOOIHOE Ma/ICHNUE TEJl, PABHOMEPHOE
JABMKCHUEC 110 OKPYXHOCTH, BSaHMOﬂeﬁCTBHe TECII, PCAKTHUBHOC JABMKCHUC,
KoJiebaTeIbHOE JBIDKCHUE (3aTyXalolle M BBIHYXKJICHHBIE KoJieOaHMs), PE30HAHC,
BOJIHOBOE JBIDKEHHE, OTPaKEHHUE 3BYKa, TPSMOJIMHEHHOE pPaclpoCTpaHEeHHE,
OTpa)XCHHE U MPEJIOMJICHUE CBETA, TIOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, Pa3I0oKCHNE
0eroro cBera B CHEKTP M CIOXKEHHE CIIEKTPAJbHBIX IIBETOB, IHCIIEPCUS CBETa,
€CTCCTBCHHAA PaIMOAKTHUBHOCTb, BO3HUKHOBCHHUEC JIMHEWYaTOTO CIICKTpa I/I3J'Iy‘—IeHI/I$I)
II0 OINMMCAHUIO HUX XAPaKTCPHBIX CBOMICTB M Ha OCHOBE OIBITOB, AEMOHCTPUPYIOIIHUX
JTaHHOE (PU3UYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX ABJIEHUN B OKpYyKaroleM Mupe (B
TOM 4YHUCJIC CbI/I?,I/I‘—IeCKI/Ie SABJICHUA B NPUPOJAC: IMPUIKBBI U OTJIWBBI, ABHXXCHUC IIJIAHET
CoHeyHoMn CHUCTEMbI, PCAKTUBHOC ABHKCHHUEC KHUBBIX OPraHU3MOB, BOCIIPUATUEC 3BYKOB
KMBOTHBIMH, 3E€MJICTPSICCHHE, CEHCMUYECKHE BOJHBI, I[yHaMH, 3XO, I[BETa TeIl,
ONTHYECKHE SBICHHWS B  MpUpOjAE, OWoJOTHMYecKoe  JEHCTBHE  BHIMMOTO,
yAbTPa(UOIETOBOrO W PEHTTEHOBCKOTO M3IYyYEHHUH, €CTECTBEHHBIH PaIrOaKTHBHBIN
(GOH, KOCMHYECKHE Jy4d, paAMOAKTHBHOE M3IyYCHHE NPUPOJHBIX MHHEPAJIOB,
JEeHCTBHE PaTOAaKTUBHBIX M3TYUYCHUH HA OPraHU3M YeJOBeKa), IPH 3TOM IEPEBOIUTH
IPaKTHYECKYIO 337a4y B y4eOHYIO, BBIJCISTH CYIIECTBCHHBIE CBOWCTBA (IIPU3HAKH)
(bU3MUECKUX SBIICHUH;

OTIMCHIBATh M3Y4CHHBIE CBOICTBA TeN U (pU3NUECKHUE SBICHUS, UCTIONB3YS (PH3HYECKUE
BEJIMYMHBI (CPEIHSAS M MTHOBEHHAs CKOPOCTh Tella NMPH HEPaBHOMEPHOM JABHKEHUH,
YCKOpEHHE, MEepeMeNIeHne, MyTh, YII0Bas CKOPOCThb, CHJIa TPEHHs, CHJIa YIPYIOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO IMajeHUs, BEC Teja, UMITYJIbC Tela, UMILYJIbC
CHJIBI, MEXaHH4YecKasi paboTa U MOIIHOCTh, OTCHIMAIbHASL PHEPTHs Tela, NOIHATOrO
HaJl MOBEPXHOCTHIO 3€MJIH, MOTCHIMAIbHASI SHEPT Ul CXKATON MPYKHHBI, KHHETHYECKas
SHEPrus, MOJHAs MEXaHWYeCKas OSHEprus, MepuoJ M YacToTa KoJeOaHuH, ITHHA
BOJIHBI, TPOMKOCTH 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, IMOKAa3aTelb MPEIOMICHHS
cpensl), TIpU OMUCAHUM TMPABUIBHO TPAKTOBATH (PM3MUECKHH CMBICI HCIIOJIB3YEMBIX
BEJIMYUH, OOO3HAYEHMS M EIUWHUIBl (PU3MYECKHX BEJIUYMH, HaXOJuTh (HOpMyIbl,
CBSI3bIBAIOIME JAHHYIO (U3UYECKYIO BEIMYMHY C JPYTUMHU BEIMYUHAMHU, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITHYUH;

XapaKkTepu30BaTh CBOMCTBA Tell, (GU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpAHEHMs SHEPrUH, 3aKOH BCEMUPHOTO TATOTEHMS, MPUHIMI CYNEPIO3UIUN CHJI,
MPUHLUI OTHOCUTENbHOCTH ["anuies, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHMs HMITYJIbCa,
3aKOHBl OTPAKEHUS M TPEIOMJICHHS CBeTa, 3aKOHBl COXPAHEHHUs 3apsi0oBOIO U
MaccoBOTO YHCENl MpHU SJIEPHBIX peakuusX, 0OpU OSTOM JaBaTh CJIOBECHYIO
(opMYITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHUECKOE BBIPAKEHUE;



OOBSICHATh (pU3MYECKHE MPOLECCHl M CBOWCTBA TEJ, B TOM YHCJIE€ M B KOHTEKCTE
CUTyalluli  TPAaKTHKOOPHEHTHPOBAHHOTO  XapakTepa:  BBIBIATh  MPUIHMHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX I11aroB ¢ OMOPOM Ha 2—
3 W3ydYeHHBIX CBOHCTBa (U3WYECKUX SIBICHHH, (U3NYECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;

pemiaTh pacu€THbIe 33/1a4M (OMUPAIOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHHI ), UCIIOIb3Ys
3aKOHBI U (POpPMyJBI, CBSI3bIBArOIIUE (PU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHalIM3a
yCIOBHS 3a/Iayd 3alliChIBaTh KPATKOE YCIOBHE, BBIABIATH HEJOCTAIOMINE WIIH
M30BITOYHBIC JIaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOAUMBIEC Ul PELICHUS,
MPOBOJUTH pacy€Tbl W OIEHMBATH PEATUCTUYHOCTh MOJYYEHHOTO 3HAYCHUS
(bU3UYECKO BETUYMHBL;

pacrio3HaBaTh TPOOJIEMBI, KOTOPhIE MOXXHO PEIINTH TPH TMOMOIIN (PU3HUYECKHIX
METOJIOB,  WCIIOJIb3Yysl ~ ONHMCAHWUE  HWCCIEAOBAaHUS,  BBIICIATH  MPOBEpPSEMOE
MPEIOJI0XKEeHNE, OIEHUBATh IMPABMWIBHOCTh MOPSIKAa TPOBEACHUS WCCIEIOBAHMUSA,
JIeTIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTATHI HAOIIOICHUH U OTIBITOB;

MIPOBOJIUTH OMBITHI 10 HAOIOJCHUIO (PU3MUECKUX SBICHUNA WM (PU3HUYECKUX CBOWCTB
TeN (M3yd4eHue BTOPOTo 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHs YHEPTHH, 3aBUCHMOCTh
nepro/ia KoJieOaHui MPyKMHHOTO MasiTHAKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTh OT aMIUTUTY/bl MAJIBIX KOJIEOaHHMH, MPSIMOJIMHEHHOE paclipoCTpaHeHNE
CBETa, pa3JioKeHHE OEJNoro CBeTa B CIEKTP, M3y4yeHHE CBOMCTB H300paKeHUs B
IUIOCKOM 3€pKajie M CBOWCTB H300pa)ke€HHs MpeAMeTa B coOuparouieil JnH3e,
HaOIO/IEHNE CIUIOMIHBIX W JIMHEWYaThIX CIEKTPOB U3IYYEHHS): CaMOCTOSATEIbHO
coOHpaTh YCTAaHOBKY M3 U30BITOYHOTO HabOpa 000PyI0BaHHUSI, OMTMCHIBATH XO/T OTIBITA U
€ro pe3ynbTaThbl, POPMYIHPOBATH BHIBOJIbI;

MPOBOJUTH MPH HEOOXOJMMOCTH CEpPHUI0 MPSMBIX H3MEPEHM, OIpenensis cpeaHee
3Ha4YCHHE U3MepseMol BenuuuHbl ((POKycHOE paccTosiHHME coOuparomeld JIUH3bI),
000CHOBBIBATH BBIOOp crioco0a n3MepeHust (M3MEPUTEITLHOTO IIPUO0pa);

MIPOBOJUTH MCCJIEIOBAHUE 3aBUCUMOCTEN (DU3MUECKUX BEIMYUH C HCIOJIb30BAaHUEM
NpSMBIX HM3MEPEHUN (3aBUCHUMOCTh IMYTH OT BpPEMEHU IPU PaBHOYCKOPEHHOM
IBUKEHUM 0e3 HayalbHOM CKOpPOCTH, TMepuojaa KoyiebaHHl MaTeMaTH4ecKOTro
MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU yIjla OTPa)XCHHsS CBETa OT yrja MaJeHUs U
yria mpejloMJIeHUs OT yIJia MaJieHus): IJIaHUPOBaTh UCCIEIOBAHHUE, CAMOCTOATEIHHO
coOuparb yCTaHOBKY, (UKCHPOBATh pPE3YyIbTaThl IOJYYEHHON 3aBHCHUMOCTHU
(bu3nyecKux BETUYMH B BUJIE TaOMUIl U IpadUKOB, JeiaTh BBIBOJBI MO pe3yabTaTaM
HCCIIeIOBAHUS;

MPOBOJUTh KOCBEHHBbIE H3MEpEHUs (U3MUECKUX BEIUYUH (CpelHsAs CKOpPOCTh H
YCKOpEHHUE TeJa MPU PaBHOYCKOPEHHOM JBM)KEHUHU, YCKOPEHHUE CBOOOIHOTO MaJeHUs,
KECTKOCTh TPYKUHBI, KOXPPHUIIMEHT TPEHUS CKOJbXKEHHS, MeXaHudeckas paboTa u
MOIIIHOCTh, YacTOTa W Tepuoja KoleOaHWW MaTeMaTHUYeCKOrOo U MPYKMHHOTO
MasTHUKOB, OINTHYECKass CuUjJa COOMparouleil NWH3bI, paJHOaKTUBHBIN (OH):
IUIAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIMIOJHATH
WU3MepeHus, cleAys MPeANIOKEHHOW MHCTPYKIIMH, BBHIYMCISATH 3HAYCHHE BEIMYUHBI U
aHAIM3UPOBATh TMOJNYYEHHBbIC pe3ydbTaThl C Y4E€TOM 3a/laHHOM TMOTPEUTHOCTH
U3MEPEHUN;

coOmogaTh TMpaBWJa TEXHUKH Oe30mMacHOCTH TMpH paboTe ¢ J1abOpaTOpHBIM
obopynoBaHueMm;



pa3nuyaTth OCHOBHBIE NPU3HAKW HM3YYEHHBIX (DU3MYECKHX MOJENEH: MarepuaibHas
TOUYKa, a0CONIOTHO TBEPIOE TENO, TOUYEYHBI HMCTOYHUK CBETa, JIyd, TOHKAas JIMH3a,
IJIaHETapHasi MOJIENIb aTOMa, HyKJIOHHAs! MOJIENIb aTOMHOTO $]1pa;

XapaKTepU30BaTh MPHHLIUIBI JCHCTBHS H3YUYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOMCTB C OMOPOM HA UX ONUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATYUKHU [OJIOKEHHUS,
paccTOsIHUS U YCKOPEHHSI, PaKeTa, 3X0JI0T, OUKH, TIEPUCKOII, OTOANapaT, ONTHIECKUE
CBETOBO/JIbl, CIIEKTPOCKOMN, J03MMETp, KaMepa BuiabCoHa), HCIOJIB3YSl 3HAHUS O
CBOMCTBaX (PM3NYECKUX SBICHUIA U HEOOXOIMMbIe (PU3MUYECKHE 3aKOHOMEPHOCTH;
WCIIOJIb30BATh CXEMBI M CXEMaTHYHBIC PUCYHKH M3yYEHHBIX TEXHHYECKUX YCTPOWCTB,
U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTWYECKUX IPOLIECCOB MPU PELIEHUH Yy4eOHO-
MPaKTUYECKUX 3a/lay, ONTHUYECKUE CXEMbI JJIsl MOCTPOCHUS] M300paKeHUH B IMJIOCKOM
3epKajie ¥ coouparouieil JInH3e;

MPUBOJUTh TpUMEpbl (HAXOAUTh HMHPOPMALMIO O MpHUMEpax) MPAKTHUYECKOTO
WCIOJIb30BaHUS (DU3MUECKUX 3HAHUM B TOBCEAHEBHOW XKHU3HU [UId 00OecredeHUs
0e30MacHOCTH TpHU OOpalieHuH ¢ NOpuOopaMH M TEXHUYECKMMM YCTPOHCTBaMU,
COXPAaHEHHUS 3J0pPOBbsI M COOJIIOJIEHUS HOPM OSKOJOTMYECKOrO TMOBEACHUS B
OKpYKarollen cpene;

OCYILIECTBIISITh TMOUCK HHGopManuu @usndeckoro cojaepxkanuss B HMHrepHere,
CaMOCTOSITENIBHO (POPMYNIHMpPYsI MOUCKOBBIA 3alpoc, HAXOOUTh IYTU OIpeAeTeHUs
JIOCTOBEPHOCTH TIOJNydeHHOW WH(GOPMAIlMd HAa OCHOBE WMEIONIMXCA 3HAHUN W
JOTIOJTHUTEIHHBIX UCTOYHUKOB;

HCII0JIb30BATh MPH BBITIOJIHEHUU YYEOHBIX 33aJaHUil HAYYHO-MOMYJISPHYIO JIUTEPATYPY
(u3MUecKoro cojJep)KaHus, CIpPaBOYHBIE MaTepuaibl, pecypchl cetu VHTepHeT,
BIIaZIETh MpUEMAMHM KOHCIIEKTHPOBAHMSI TEKCTa, IpeoOpazoBaHus WHGOpMaLUU U3
OJIHOM 3HAKOBOM CUCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBIC MMMCHMEHHBIC W YCTHBIC COOOIIEHUS Ha OCHOBE MH(OpMaIuu
M3 HECKOJIbKMX HCTOYHUKOB (PU3UYECKOTO COACpKaHMS, MyOJIUYHO MPEICTABISATH
pe3yNbTaThl TPOEKTHOM WIIM MCCIIEI0BATEIbCKOM NIEATEIBHOCTH, IPU 3TOM I'PAMOTHO
WCIOJIb30BAaTh H3YYEHHBIN NOHATUHHBIM ammapar H3y4aemoro pasjena (QU3uKd u
COMPOBOXKIATh BBICTYIUIEHUE TMpEe3eHTaluell ¢ Y4€TOM OCOOCHHOCTEH ayauTOpuu
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE 7 KJIACC

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Pazjnen 1. ®u3uka u e€ poJib B NO3HAHNH OKPY:KAKOIIEro MUpPa
b K
1.1 ®dusurka - Hayka o IpUpoJIe 2 nommorexa 110
https://m.edsoo.ru/7f416194
b K
1.2 du3zndecKre BEITMINHBI 2 1 nommorexa O
https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EcrecTBeHHOHAY4HBIN METOJ O3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasnen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCTBA
bu6 OK
2.1 CrpoeHue BeliecTa 1 nommoreka L
https://m.edsoo.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHII ’ 1 bubnuoreka [JOK
) BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 nosmorexa I
https://m.edsoo.ru/7f416194
Wroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
b K
3.1 MexaHn4decKoe JIBHKEHHE 3 nommorexa I10
https://m.edsoo.ru/7f416194
b K
3.2 HNuepuus, macca, JIOTHOCTh 4 1 nomotexa O

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




bubmuoreka [JOK

3.3 Cwna. Bunpr cun 14 2
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya qaBneHust TBEPAbIMU 3 bubnuorexa [JOK
' TEJIaMHU, )KUJAKOCTSIMHU U Tra3aMu https://m.edsoo.ru/7f416194
b K
4.2 JlaBlIeHME KUIKOCTH 5 nommorexa O
https://m.edsoo.ru/7f416194
b K
4.3 ATtMochepHoe naBiIeHNE 6 nommorexa O
https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [IOK
> Pabora 1 MOEOCTE 3 ! https://m.edsoo.ru/7€416194
bu6 OK
5.2 [IpocThie MeXaHU3MBbI 5 1 nomoreka I
https://m.edsoo.ru/7f416194
5.3 MexaHnnueckas 3Heprust 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazgeny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOIT'PAMME 68 12




8 KUIIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aejoB H TeM nmudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznen 1. TensioBble IBJIEHUS
1.1 Ctpoenue u CBOICTBA BEIeCTBA 7 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
1.2 TermoBbie MpOLECCHI 21 1 5 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpruyeckne 1 MarHuTHbIE SIBJICHUSI
51 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TElla 7 1 bubnuoreka [IOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOSIHHBIN 2IIEKTPUUYECKUIT TOK 20 2 7 nommoreka Il
https://m.edsoo.ru/7f4181ce
2.3 Mar»uTHEBIE SIBJICHUS 6 1 1.5 bubnmorexa [IOK
https://m.edsoo.ru/7f4181ce
2.4 DNEeKTpOMarHuTHask UHIYKIUS 4 Eubmorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE BpeMst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4ecKoe JIBMKEHHUE U CTIOCOOBI €T0 10 | bubmmoreka [{OK
' ONKCaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumoperictBue Ten 20 1 3
s https://m.edsoo.ru/7f41a4a6
bub6 OK
1.3 3aKOoHBI COXPAHEHUS 10 3 nomrotexa [
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexannueckue KoJae0aHusl U BOJTHbI
bubmuorexa [JOK
2.1 MexaHnudeckue KojeOaHus 7 3 nommoreka Il
https://m.edsoo.ru/7f41a4a6
bu6 OK
2.2 MexaHn4eckrue BOJTHBI. 3BYK 8 1 3 nommorexa L
https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Pa3znea 3. DyieKTpOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMAarHuTHOE MOJIE U 6 ) bubnunoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pasnen 4. CBeToBbIe SIBJICHUA
4.1 3aKOHBI pacIPOCTPAHEHUs CBETa 6 2 bubnuoreka [IOK




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

4.2 JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a6
4.3 Pazniosxxkenne 6eroro cBeTa B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanToBbI€E sIBJICHUS
5.1 Hcnyckanne u MorJIoneHne CBETa aTOMOM 4 1 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
5.2 Crtpoenune aToOMHOTO siipa 6 1 bubmorexa OK
https://m.edsoo.ru/7f41a4a6
5.3 SAnepHbie peakuu 7 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znen 6. [loBTOpuTE1bH0-00001IAK0 1M MOLYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 ’ bubnuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
Kosn4yecTBo 4acos
Ne Tema ypoxka K/ I/ Aata
Bceero U3YYEeHUs
n/m paboTbl | paboThI
®usnka — Hayka o npupoje. ABnaenus npupoasl. PU3NUECKUe SIBICHUS 1
MexaHuveckue, TEIIOBbIC, JEKTPUUECKIE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE SIBJICHUS 1
DU3NYECKUE BEIMYMHBI U UX U3MEPEHNE 1
4 VYpok-uccnenosanue "M3mepenue reMneparypbl Ipy NOMOIIU KUIKOCTHOTO TEPMOMETpA U 1 1
JATYMKA TEMITEpATyphl"
5 Kak ¢u3uka u npyrue ecTeCTBEHHbIE HAYKH U3YYarOT PUpoay. EcTecTBeHHOHAYUHBINH METO 1
no3Hanus. Onucanue GU3NIECKUX SBICHUH C IIOMOIIBIO MOEIeH
6 VYpoxk-uccnenoBanue "[IpoBepka runoTes3bl: JaTbHOCTh MOJETA MIApUKa, MyIIEHHOTO 1 1
TOPU30HTAIIBHO, TeM OO0JIbIIIE, YeM OOJIbIIE BRICOTA ITycKa'
7 Crpoenue BemectBa. OMNbITHI, JOKA3bIBAIOIINE JUCKPETHOE CTPOEHUE BEIIECTBA 1
JBrykeHre 4yacTHll BEIecTBa 1
Ypok-uccnenoBanue «OnbITh 10 HAOIIOACHUIO TEIIJIOBOIO PACIIUPEHUS Ta30B» 1 1
10 ArperaTHbI€ COCTOSIHUS BEIIECTBA 1
1 B3anMocBs3b Mexk 1y CBOWCTBaMU BEUIECTB B Pa3HbIX arperaTHbIX COCTOSTHUAX U MX 1
aTOMHOMOJIEKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSTHHM BOIbI
12 Mexanuueckoe ABuxkeHuEe. PaBHOMEpHOE 1 HEPaBHOMEPHOE JABUKEHUE 1
13 Ckopoctb. Equnuliibl ckopoctu 1
14 Pacuer iyt ¥ BpeMEeHU ABUKCHUSA 1
s WNuepuus. 3akoH unepuu. BzaumoencTere Tean Kak NpUuYMHA U3MEHEHUS! CKOPOCTH |
JBUKEHHUS TEI
16 [TnotHOCTH BemecTBa. Pacuer mMacchl M 00beMa Tena Mo ero MIOTHOCTH 1




17 JlaboparopHnas pabota «OnpeneneHne IIOTHOCTH TBEPIOTO TEIlay 1
18 Pemrenue 3agau no reme "[lnoTHOCTH BemecTBa" 1
19 Cuna xak xapakTepucTrka B3aumoienctBus Tenl. Cuna ynpyroctu. 3akoH ['yka 1
20 JIaGoparopHas pabota «/3ydeHne 3aBUCUMOCTH pacTshkeHHs (1edopMaliin) IpyKHHBI OT q
MIPUIIOKEHHON CUIIBD»
21 SBnenne Tarorenus. Cuia TSHKECTH 1
2 CBsi3b MEXIy CHIION TSKECTH U Maccoit Tena. Bec Tena. Pemenue 3agau mo teme "Cuta |
TsoKeCTH"
23 Cuna TshKecTH Ha Apyrux miaHeTax. OU3ndeckrne XapaKTepUCTUKH TUTAaHET 1
24 N3mepenue cui. lunamomerp 1
25 Bec Tena. HeBecomocth 1
26 CrnoxeHue IByX CHWJI, HallPpaBJIEHHBIX 110 OJTHOM NpsAMoON. PaBHOAEHCTBYOIIAS CHIT 1
27 Pemenue 3agau no reme "PaBHonelcTBYOAs CHIT" 1
28 TpeHue CKoJIbXKEHUS U TPEHUE IOKOsA. TpeHne B MPUPOJI€ U TEXHUKE 1
29 JlaboparopHas paboTa «/3yueHue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHHUS OT CUJIbI AaBIICHUS |
U XapakTepa COMPUKACAIONINXCS TOBEPXHOCTEI
30 Pemenue 3a1a4 Ha onpenesieHre paBHOJACHCTBYIOIIEH CUJTbI 1
31 Pemenue 3amau no temam: «Bec Tenay, «'padudeckoe nzodpaxenue cuim», «CUIbD, |
«PaBHOACHCTBYIOIIAS CHID»
0 KonTponbHas paborta no Temam: «MexaHudeckoe qBUkKeHHE», «Macca, I0THOCThY, «Bec |
tenay», «['paduueckoe nzodpaxkenue cun», «CUabb»
33 Hasnenue. CriocoObl yMEHbLIEHNS U YBEJIMUECHUS AaBICHUS 1
34 JlaBneHue ra3a. 3aBUCUMOCTD JaBJICHUA Ta3a OT 00bEMa, TEeMIEPATYPhI 1
35 [lepenaua naBneHus TBEPABIMU TEIAMU, )KUIKOCTIMH U razamu. 3akoH [lackamns 1
36 JlaBneHue B AKUJIKOCTH U ra3e, BBI3BAHHOE JIEUCTBUEM CHUIIBI TSKECTH 1
37 Pemrenue 3agau o reme «J/laBnenue B KUAKOCTH U rasze. 3akoH [lackamns» 1




38 CooOmaromuecs coCcyabl 1

39 IM'uapaBnuueckuii mpece 1

40 Manomertpsl. [IopiIHEBOM KUIKOCTHBINA HACOC 1

A1 Atmocdepa 3emun. [IpudnHbI cyniecTBOBaHMS BO3AYIIHON 000109KH 3eMiTi. 3aBUCHMOCTb 1
aTMOC(EepHOTOo JAaBJICHHS OT BBICOTHI HaJI yDOBHEM MOPS

42 Bec Boznyxa. ATmocdepHoe naBiieHne 1

43 Nsmepenue atmocdeproro nasnenus. OnbiT Toppudenin 1

44 3aBUCUMOCTb aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI HAJl yPOBHEM MOPS 1

45 Bapomerp-anepouns. ATmMocdepHoe qaBiIeHUE Ha pa3IMYHBIX BBICOTaX 1

46 Pemenue 3agau mo reme "AtmochepHoe gaBienue" 1

47 JleficTBHE JKUIKOCTHU U T'a3a Ha MOTPYKEHHOE B HUX TeJI0. ApXMMeI0Ba Cuja 1

43 JlabopaTtopHas pabota «OnpeneneHne BpITATKABAIOIICH CHIIBI, ICUCTBYIONIECH HA TETIO, 1
MOTPYKEHHOE B KUIAKOCTH)»

49 JlabopaTtopHas pabota o Teme «lccrnenqoBanrue 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bEMa |
MOTPYKEHHOW B KHUAKOCTh YaCTH TEJIa»

50 [1naBanue ten 1

51 JlaboparopHas padota "KoHCcTpynpoBaHue apeoMeTpa Wi KOHCTPYUPOBAHHUE JIOJIKU U |
ornpezesneHue e€ rpy3onoabEéMHoCcTH"

5 Pemenue 3amau no temam: «IlnaBanue cynos. BozayxomnaBanuey, «/laBienue TBepabIX Te, |
KUJKOCTEH U ra30B»

53 Mexanudeckast pabora 1

54 MoiHocTs. EauHuneI MOIITHOCTH 1

55 Ypoxk-uccienoBanue "Pacuét MOIIHOCTH, pa3BUBAEMOM MPHU MOIBEME 110 JIeCTHUIE" 1

56 [IpocThie Mexanu3mbl. Peruar. PaBHOBecue cui Ha pbluare 1

57 KonTponsHas pabota no Teme «JlaBieHne TBEPAbIX Tell, )KUIKOCTEH 1 ra3oBy / |
Bceepoccuiickas npoBepouHasi paboTa

58 PesepBHrlit ypok. PaboTta ¢ TekcTamu 1o Teme «/laBneHue TBEPABIX TN, KUAKOCTEH U ra30By» / 1




Bcepoccuiickast mpoBepouHas pabota

Poruaru B Texnuke, ObITy 1 nipupojie. Jlabopatopnas pabdora «VccnenoBanue yciaoBuid

59 1 0.5
PaBHOBECHS pbIYara

60 Pemenue 3a1a4 no teme «YciioBUs paBHOBECHS pblyara 1

61 Koaddunument nmoneznoro neiicrust mexannsma. Jlaboparopnas padora «M3mepenne KI1/] | 0.5
HAKJIOHHOH TUTIOCKOCTH

62 Pemenne 3agau no reme "Pabora, mommuocTs, KIT/I" 1

63 Mexannueckas sHeprusi. KnuHeTnueckas v moTeHIMaabHast SHEPT U 1

64 3aKOH COXpaHEHMs] MEXaHUYECKON IHEPTUH 1

65 YPOK-3KCIIEpUMEHT 10 TeMe " IKCIEPUMEHTAIBLHOE ONPEACIICHUE U3MEHEHUSI KHHETUYECKOM 1 1 1
MOTEHIINAIFHON YHEPTUH NPH CKaTBIBAHWH TEJa M0 HAKIIOHHON TIOCKOCTH"

66 KonTponbnas paborta no tTeme «Pabota U MOIIHOCTb. DHEPTHUS» 1

67 Peseprubiit ypok. PaboTta ¢ Tekctamu o Teme "MexaHnueckoe IBHKeHHE" 1

68 Peseprubrit ypok. PaboTta ¢ Tekcramu no teme "Pabota. MoniHocTh. DHeprus" 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KUIIACC

KoaudecTBO 9acoB

Nen/m | Tema ypoka K/ I/ Aata
Bceero U3YyYEeHUS
padoTsl | padoThI
| OcHOBHBIE TIOJIOKEHUST MOJICKYIISIPHO-KUHETUYECKON TEOPUU U UX OTBITHBIC |
TIOITBEPKICHUSI
Macca u pa3Mep aToMOB M MOJIEKYII 1
Mogenu TBEPIOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSIHUM BEIECTBA 1
4 OObsicHEHHE CBOMCTB TBEPJIOTO, JKUJIKOTO M Ta3000pa3HOTO COCTOSHUM BEIECTBA 1
Ha OCHOBE TIOJIOKEHHUI MOJIEKYIISIPHO-KHUHETUYECKON TEOPUU
5 Kpucrannmaeckue u amopdusie Tena 1
6 CmauuBaHue U KanuJUISIPHOCTh. [I0BEpXHOCTHOE HATSIKEHUE 1
7 TermnoBoe pacliupeHne U CokaThe 1
8 Temneparypa. CBa3b TeMIEpaTyphbl CO CKOPOCTHIO TEIIOBOTO JBH)KEHUS YACTHUI] 1
9 Buytpennss sneprusi. CriocoObl ”3MEHEHUS! BHYTPEHHEH SHEPTruu 1
10 Bunel Tenonepenaun 1
1 VYpoxk-koudepennus "[IpakTuueckoe UCIOIb30BaHNE TEIUIOBBIX CBOWCTB BEIIECTB U 1 1
MaTepHuasoB B IEIIX SHEProcoOepekeHus "
12 KonnuectBo TemnoTel. Y aeiabHas TENIOEMKOCTD 1
13 VYpaBHeHue TerioBoro 6ananca. TemiooOMeH U TerIoBoe paBHOBECHE 1
14 Jlaboparopnas pabota "VccrnenoBaHnue siBI€HUs TEMIO00OMEHA MPU CMEIIUBAHUN | |
XOJIOJIHOM U ropsiyeit BobI"
s Pacyer konuyecTBa TEIIOTHI, HEOOXOAMMOTO I HATPEBaHUS TeJla U BBLIEISIEMOTO 1
UM TIPU OXJIaXKICHUH
16 JlaboparopHas padoTa "OnpeneneHre yaeabHON TEMIOEMKOCTH BelecTBa" 1 1
17 OHeprus TOIMBA. Y IeibHasl TEMJI0Ta CTOPAHUS 1




18

IInaBiaeHue u OTBCPACBAHNC KPUCTAJUIMYCCKUX TCII. VY aenapHas TEmIoTa ILIaBICHHS

19 JIaGoparopHas pabota "Onpenenenue yaeabHON TEIIOTH TUIaBICHHUs Jibaa"

20 [TapooGpazoBanue u KoHaeHCcanus. Mcnapenue

)1 Kunenue. Y aenpHas Temnora napooOpa3zoBaHus U KOHJAEHCALIUU. 3aBUCUMOCTh
TEMIEPATYPbl KUIIEHUS OT aTMOC(EPHOIO JaBIeHUs

2 Bnaxxnocts Boznyxa. JlabopaTopHas padota "OnpeneneHue OTHOCUTEILHON
BJI&YKHOCTH BO31yxa"

23 Pemrenue 3agau Ha onpenieseHUe BIAKHOCTH BO3IyXa

4 [Ipunnune! paboTel TemaoBbix aBurareneil. [laposas TypOuna. J{Burarens
BHYTPEHHETO CrOpaHus

25 KIII rermoBoro asuratens. TenaoBble IBUraTeIN U 3alIUTa OKPYKArOUIeH cpeapbl

26 3aKoH COXpaHEHHs U MPEBpAIlleHUs] SHEPTHH B TEIUIOBBIX Mpolieccax

7 [ToaroroBka Kk KOHTPOJILHOM padoTe mo Teme "TemmoBbie siBaeHUs. M3mMenenue
arperaTHbIX COCTOSIHMI BemecTa'

)3 KonTtponbHas padoTa o teme "TeruoBbie siBneHus. M3MeHeHne arperaTHbIX
COCTOSIHMM BeriecTna"

29 Onektpusanus Ten. [[Ba posa aneKTpruuecKuX 3apsioB

30 Ypok-uccienoBanue "DieKTpusanus TeJl UHIYKIHEN U TPU CONMPUKOCHOBEHHUM"

31 B3aumoperictBue 3apsokeHHBIX Tell. 3akoH Kynona

0 DnexTpuueckoe noje. HampsskeHHOCTh d1eKTpudeckoro moss. [Ipuniun
CYIEPIO3UINH AMEKTPUUECKUX MOJIeH

33 Hocurenu snekrpuueckux 3apsaaoB. DieMeHTapHbld 3apsia. CTpoeHue atoma

34 [TpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUIECKOTO 3apsia

35 Pemenue 3a1ay Ha IPUMEHEHUE CBOMCTB JIEKTPUUECKUX 3aPs/I0B

36 DNEKTPUUECKUH TOK, YCIOBUS €r0 CYIIECTBOBAHMS. VICTOUHNKH JIEKTPUYECKOTO
TOKa

37 JIeNCTBHS DIIEKTPUYECKOTO TOKA




VYpok-uccnenosanue "JleficTBrE 3MEKTPUUYECKOTO 1101 HA TPOBOAHUKH U

38 " 1
JURJIEKTPUKHU

39 DNEeKTPUYECKUM TOK B METaJIaX, KUJKOCTIX U ra3ax

40 DneKkTpruyecKas 1enb U €€ COCTaBHbIC YaCTH

41 Cuna toka. JlaboparopHas padora "V3mepeHne u peryimpoBaHUue CHITbI TOKA" 0.5

4 Onextpuueckoe HanpsokeHue. BoastMerp. Jlaboparopnas padota "M3mepenue u 0.5
peryaupoBaHue HanmpsHKeHus " ’

43 CormnpoTHuBieHHE MPOBOJHUKA. Y ACITBHOE COMTPOTHUBIICHNE BEIIECTBA

m JlabopaTopHast paboTta "3aBUCUMOCTH AJIEKTPUUECKOTO COMTPOTUBIICHHS :
MIPOBOJIHHUKA OT €r0 JJIMHBI, TUIOIIA U TONIEPEUHOT0 ceueHus U MaTtepuana'

45 3aBUCHMOCTD CHJIBI TOKA OT HaNpsDKeHUs. 3akoH OMa IS y9acTKa LENn

46 JlaGopaTtopHnas pabota "HccnenoBanue 3aBUCUMOCTH CHJTBI TOKA, UTYIIETO Yepes 1
PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U HANPSHKEHUS Ha pe3ucrope”

47 [TocnenoBarenbHOE M apaIeIbHOE COCAMHEHUSI POBOTHUKOB

43 JlaGopaTtopHnas pabota "IIpoBepka mpaBuia CI0KCHHS HATPSDKCHUHN TpH 1
MOCJIEIOBATEIbHOM COCIMHEHUH JIBYX PE3UCTOPOB"

49 JlaboparopHas padota "IIpoBepka mpaBuiia ajsl CHIbI TOKA IIPU MapauIeTbHOM |
COCJIMHEHUH PE3UCTOPOB"

50 Pemenue 3a1ay Ha npumMeHeHue 3akoHa OMa JJisl pa3InyHOrO COEAUHEHUS
IIPOBOTHUKOB

51 PaGota u MoIHOCTB A5eKTpudeckoro Toka. 3akoH Jlxoynsa-Jlenna

52 JlaboparopHas padota "Onpenenenne padbOThl M MOIIIHOCTH JIEKTPUUECKOTO TOKa" 1

53 DneKTpuyuecKre Henu U MOTpeOUTeNu AeKTpruieckoi sHeprun B ObiTy. KopoTkoe
3aMbIKaHUE

54 [TocTosiHHBIE MAarHUTHI, UX B3aUMOJCHCTBUE

b
55 Ypok-uccnenosanue "M3ydeHne mosei NoCTOSSHHBIX MarHUTOB" 1
56 MarnuTHoe noJjie. MarautHoe noJie 3eMJIM U €ro 3HaYeHue AJIs )KU3HU Ha 3eMIie




[ToaroToBka K KOHTPOJILHON paboTe 1Mo TeMe "DIEKTPHUUECKUE 3apsbl.

37 3apsiKeHHbIE Telna U UX B3auMmoaeiicTBus. IlocTosIHHBIN 3neKTpuyecKuil ToK" !
KoHnTpoabHas padora o Teme "DIeKTpruuecKre 3apsiibl. 3apspKeHHBIC Tela U UX

58 B3anMoaeicTBus. [locTostHHBIN AnekTpuyecknii TOK" / Beepoccuiickast 1
poBepoYHasi pabora

59 PesepBHblii ypok. Pabota ¢ Tekctamu 1o teme "II0CTOSHHBIN 2TEKTPUIECKUil TOK" / |
Bcepoccuiickas mpoBepouHas padoTa

60 OmneiT Dpcrena. MarHuTHOE 10JIe ANIEKTPUUECKOro ToOKa MarHuTHOE NoJie KaTyIIKu |
C TOKOM

61 [IpuMeHenne >neKTpoMarauToB B TexHuke. JlabopaTopras pabota "Uzydyenue 1 0.5
JIEWCTBUSA MAarHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM" '
DneKTpoABUTaTeNb MOCTOSIHHOTO ToKa. Vcrosib30Banue aneKkTpoiBurareneii B

62 TEXHUYECKUX YCTPOMCTBAx M Ha TpaHcmopre. JlabopaTtopras pabota 1
"KoncTpynpoBanue u u3ydeHrue paboThl JIEKTpOBUTATENS "

63 OnbiTel @apajes. 3aKOH 3JIeKTPOMarHuTHOM nHaykuuu. [Ipasuno Jlenma 1

64 OnekrporeHeparop. CrocoObl MOTYyUEHUS ITEKTPUICCKON IHEPTUH. 1
DNEeKTPOCTaHIIMU Ha BOZOOHOBIISIEMBIX HICTOYHHKAX SHEPTUU

65 [ToaroroBka K KOHTPOJIBHOUM paboTe MO TeMe "DIESKTPUIECCKUE U MarHUTHBIC 1
siBieHUs"

66 KonTtponpHas padoTa o Teme "DIeKTpuuecKre U MarHUTHBIE SIBJICHUS" 1

67 PesepBublit ypok. Pabota ¢ Tekctamu no teme "TernsoBbie siBIeHUS" 1

68 PesepBHriit ypok. Pabota ¢ Tekctamu o Teme "MarHuTHbIE SIBJICHHS" 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5




9 KUIIACC

KoaudecTBO 9acoB

Ne Hara
Tema ypoka K/
n/n Bcero II/paGorpl | H3y4eHHs
padoThbI

1 Mexanunueckoe aBuxkeHue. MarepranbHas TOUKa 1

2 Cuctema orcyera. OTHOCHUTENLHOCTE MEXAHUYECKOTO JBMKEHHUS 1

3 PaBHOMEpPHOE TPAMONMHENHOE IBUKEHHE 1

4 HepaBnomepnoe npsimonunerinoe apuxenne. CpeHssi 1 MTHOBEHHAs! CKOPOCTh 1

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE JIBMKEHHE. Y CKOPEHHE 1

6 CkopocTb MpSAMOJIUHENHOTO paBHOYCKOpeHHOTO ABMkeHus. [ paduk ckopoctu 1

7 JlabopaTtopHnast pabota "OrmnpeneneHrne YyCKOPEHHS Tejia P PaBHOYCKOPEHHOM 1 1
NBIDKEHUH II0 HAKJIOHHOM IIoCcKOoCTH"

8 CBoOogunoe magenune teir. OneiTe! [ anunes 1

9 PaBHOMepHOE ABMKEHUE IO OKpYXHOCTU. [lepuon u yactora obpaiieHus. 1
JIuHeitHas 1 yriioBasi CKOpOCTH

10 LlenTpocTpeMUTENBLHOE YCKOPEHHUE 1

11 [TepBriit 3akoH HetoToHA. BekTop cuiibl 1

12 Bropoii 3akon HetoToHa. PaBHOIEHiCTBYIO1IIAs cHia 1

13 Tperunii 3akon Hetotona. Cynepno3unus cui 1

14 Pemenue 3ana4 Ha npuMeHeHue 3akoHOB HbroToHa 1

15 Cuna ynpyrocru. 3akoH I'yka 1

16 Pemenue 3anau no teme «Cuma ynpyroctu» 1

17 JIaGopatopHas pabota «OmnpeneneHue KeCTKOCTH MPYKUHbBD) 1 1

18 Cuna tpenus 1

19 Pemrenue 3agau o reme «Cuiia TpeHUS» 1




20 JIaboparopHas padota "Onpenenenne KodhUIUEHTa TPEHUS CKOJBLKCHUS" 1

21 Pemenue 3anau no teme "3axonsl HetoToHa. Cuna ynpyroctu. Cuna tpeHus" 1

22 Cuna TSHKECTH M 3aKOH BCEMUPHOTO TATOTEHHSA. Y CKOPEHHE CBOOOHOTO TaICHHS 1

3 VYpox-koHpepenuus "JIBuKeHNe TeX BOKPYT TPAaBUTAMOHHOTO LIEHTPa 1
(Conneunas cucrema). ['anakruxu"

24 Pemrenue 3amgau mo teme "Cuita TSDKECTU UM 3aKOH BCEMUPHOTO TSITOTEHUS" 1

25 [lepBas kocmuueckas ckopocTb. HeBeCOMOCTh U neperpy3ku 1

26 PaBHoBecue maTepuanbHO Touku. AOCoOTHO TBEPIOE Teno. PaBHOBecHe |
TBEPAOTO TeNa C 3aKPEIUIEHHON OChIO BpauieHus. MoMeHT cuibl. LleHTp TsxecTn

7 PaBHoBecue maTepuanbHO Touku. AOcooTHO TBEpIOE Teo. PaBHOBecHe 1
TBEPAOTO TeNa C 3aKPEeIIEHHON OChI0 BpanieHus. MomeHT cuibl. LleHTp TskecTn

28 Pemrenne 3agau nmo reme "MomeHT cuibl. LleHTp TskecTH" 1

29 [ToaroroBka Kk KOHTPOJIBHOM padoTe Mo TeMe "MexaHUu4ecKoe IBHKCHHE. 1
Bsaumopneiicteue Ten"

30 KontponbHas padoTa o Teme "Mexannueckoe aBrmkeHnue. Bzanmoeiicteue ten" 1

31 Nmnynec Tena. UMnynbse cuiibl. 3aKOH COXpaHEHUS UMITyJibca. YTIPYroe u 1
HEeyIpyroe B3auMoIeCTBHE

32 Pewrenue 3agau no reme "3akoH cOXpaHEHUsI UMITyJIbCA" 1

n n
33 VYpok-koHpepenius "PeakTuBHOE IBHKEHHE B IPUPOJIC M TEXHUKE 1
34 Mexanuveckasi paboTa U MOIITHOCTb 1
aboTa CHIIBI TSKECTH, CUJIBI OCTH U CUJIBI TPEHUS

35 Pa6 , 1

36 JlaboparopHas paboTa «Onpenenenue paboThl CHIIbI TPEHUS IPU PABHOMEPHOM |
JBUKEHHUH TeJa 10 TOPU30HTATBHON MOBEPXHOCTID

37 CBs3b sHepruu u paboThl. [loTeHnanbHas SHeprus 1

38 Kunernueckas sHeprus. Teopema 0 KHHETUYECKOU SHEPTUU 1

39 3aKOH COXpPaHEHUs DHEPTUU B MEXAHUKE 1

40 JlaGopatopHas pabota «/3yueHne 3akoHa COXpaHEHHs SHEPTUID) 1




41 KonebarenpHoe TBUKEHUE U €T0 XapaKTePUCTHKH 1

42 3aryxaromue Kojaebanus. BeiHyXIeHHbIe Konebanus. Pezonanc 1

43 MareMaTnueckuii 1 IpyKUHHBIM MasTHUKH 1

m VYpok-uccienoBanue «3aBUCUMOCTb IIEPHO1a KOJIEOaHUH OT )KECTKOCTHU |
MPY>KUHBI U MACCHI TPy3a

45 [IpeBpaiienne 3Heprun Npyu MEXaHUYECKUX KOJIEeOaHUAX 1

46 JlabopaTtopHnas pabota «OnpeaeneHne 4aCTOThl U IEPHOIa KOJIeOaHu it |
MPY>KUHHOTO MasITHUKa»

47 JlabopaTtopHnas pabota «IIpoBepka HE3aBUCUMOCTH Tepuoa KojebaHuii rpysa, 1
MTOJIBEIIICHHOTO K HUTH, OT MacCHI Tpy3a»

43 Mexanudeckue BoaHbl. CBOMCTBA MEXaHMYECKUX BOJH. [IpogonpHbIC 1 1
TIOTIEPEYHBIE BOJTHBI

49 VYpok-koHpepenus "Mexanndeckre BoJHBI B TBEpAOM Tene. CelicMuyeckue |
BOJIHBI"

50 3Byk. PactipocTpaneHne u OTpakeHHe 3ByKa 1

51 Ypok-uccnenoanue "HabmroneHre 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI" 1

52 I'poMKOCTB 3ByKa M BbICOTA TOHA. AKYCTHYECKUM pE30HAHC 1

53 Ypoxk-koHpepenius "YnpTpa3Byk U HH(Pa3BYK B IPUPOJEC U TEXHUKE" 1

54 [ToaroroBka K KOHTPOJILHOM paboTe 1Mo TeMe "3aKOHBI COXpaHEHUS. 1
Mexannyeckue Koye0aHus 1 BOJIHBI"

55 KontponsHas paborta o teme "3akoHbl coxpaHeHusi. MexaHudeckue KojeOaHus |
Y BOJIHBI"

56 DIEKTPOMAarHUTHOE M0J€. DIEKTPOMATHUTHBIE BOJIHBI 1

57 CBolicTBa DIIEKTPOMATrHUTHBIX BOJIH 1

53 Ypok-konpepennus "llkana >nekTpoMarHUTHBIX BOJH. Mcnonb30Banue |
3JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM CBS3H"

59 VYpok-uccnenosanue "M3ydueHne CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO 1




MOOMIILHOTO TenedoHa"

60 Pemrenue 3agau Ha onpeieeHUE YaCTOThI U JUTUHBI 3JIEKTPOMArHUTHOW BOJTHBI

61 DnekTpoMarHuTHas pupoja ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA

& Wcrounuku cBera. [Ipsmonunelinoe pacnpocTpaneHue ceera. 3arMenust CoHia
n JIyHb1

63 3aKoH OTpaXkeHUs cBeTa. 3epkaia. Pemienue 3a7au Ha NpUMEHEHUE 3aKOHA
OTPaKECHUS CBETA

64 [Ipenomiienne cBeTa. 3aKOH MPEIOMIICHUS CBETA

65 [TonHOE BHYTpeHHEE OTpaykeHue cBeTa. Mcronbp30BaHue MOJTHOTO BHYTPEHHETO
OTPaXCHHS B ONITHYECKUX CBETOBOAX

66 JlabopaTtopHnas pabota "MccnenoBanue 3aBUCHMOCTH yrila TIPETOMIICHUS
CBETOBOTO JIy4ya OT yIJIa MaJIcHUsI Ha TPaHuIle "BO3AyX-CTEeKI0""

67 VYpoxk-koupepenius "Vcnonp30BaHre MOJTHOTO BHYTPEHHETO OTPAKECHHUS:
CBETOBOJIbI, ONTUKOBOJIOKOHHAS CBS3b"

68 JInn3el. OnTnyeckas cusa JIMH3BI

69 [TocTpoenue n3o0paxeHuil B TMH3aX

70 JlaGopaTtopHnas pabota "Onpenenenre HOKYCHOTO PacCCTOSIHUS U ONTUYECKOM
CHJIBI COOMPAIOIIEH JTUH3HI"

71 VYpoxk-koHpepenius "OnTuyeckue JUH30BbIC TPUOOPHI"

72 I'ma3 kak ontuyeckasi cuctema. 3peHue

73 Ypok-koupepennus "edextsl 3penus. Kak coxpanuts 3peHue"

74 Pasnoxxenue 6enoro ceta B criektp. OnbiTel HetoToHa. Crioskenue
CHEKTpalbHBIX I[BETOB. Jucnepcus cera

75 JlaboparopHas paboTa "ONBITHI 1O Pa3I0KEHUIO OEIOTO CBETA B CIIEKTP U
BOCITPUSITHIO 1IBETA MPEIMETOB MPHU UX HAOIIOCHUH Yepe3 [IBETOBbIE (DUIBTPHI"

76 Ypok-npaktukym "BoHOBBIE CBOWCTBA CBETa: AUCTIEpPCUS, UHTEp(EepEeHITUST 1

mudpaxius"”




77 OmnbiTel Pesepdopaa u muranerapHast MOAEIb aTOMa 1

78 [Tocrynatel bopa. Monens atoma bopa 1

79 Hcenyckanue u nornoueHne ceera aromoMm. KBanTtel. JInHe4yaTbie CeKTpsl 1

80 VYpoxk-npaktuky™m "HaOimoeare CieKTpoB HCITyCKaHus " 1

81 PagnoaxTUBHOCTE U €€ BUIIBI 1

82 Ctpoenue atomHoro siipa. Hykiionnast Mmojiens 1

83 PannoaxTtuBHbIe peBparienus. M3oTonsl 1

84 Pemenue 3aau no teme: "PagnoakTuBHble peBpalieHus” 1

85 [Tepuoa momypacnazna 1

26 VYpok-koHpepennus "PaguoakTuBHbIe U3IYYEHUS B IPUPOJE, MEIUIIMHE, 1
TeXHUKe"

87 S nepHbie peakuuu. 3aKOHBI COXPAHEHUS 3apsiJOBOTO U MAaCCOBOTO YHCE 1

88 DHeprus CBsI3U aTOMHBIX si7iep. CBsA3b MACChI M SHEPTUHU 1

89 Pemenue 3agau no reme "SAnepueie peakuun' 1

90 Peakuuu cunrtesa u nenenus saep. Mcrounmku sneprun ConHua v 3BE37 1

01 VYpoxk-koudepennus "SnepHas sHEpreTrka. J{elcTBUS paoaKTHBHBIX 1
W3JIy4YCHHUI Ha KUBbIE OPraHU3MbI"

9 [ToaroroBka K KOHTPOJIBHOM paboTe Mo TeMe "IIESKTPOMArHUTHOE TIOJIC. 1
DneKkTpoMarHuTHbIe BOJHBL. KBaHTOBBIE siBieHUS"

93 KonTtponbHas paborta o Teme "DIeKTpOMarHUTHOE MoJje. DINeKTPOMAarHUTHbIE |
BOJIHBI. KBaHTOBBIE siBIEHUSA"

94 [ToBTOpenue, 0606menue. Jlaboparopusie paboThl 1o Kypcy "B3zaumopeiicteue |
Ten"

95 [ToBTOpenue, 06061meHne. Penienne pacyeTHbIX U KAUeCTBEHHBIX 33/1a4 M0 TeMe 1
"TenunoBble npouecchr”

96 [ToBTOpenue, 06061meHne. Penienne pacueTHBIX U KAYECTBEHHBIX 3a/1a4 110 TEME 1

"KIIJI TerIoBeIX aBurarencii”




97 [ToBTOpenue, o6o0meHne. Penienne pacueTHBIX U KaUeCTBEHHBIX 33134 110 TeMe 1
"KII anexkrpoycTtaHOBOK"

08 [ToBTOpenue, 06061meHue. JlaboparopHbie paboThI 10 Kypcy "CBETOBBIC | |
siBJICHUS"

99 [ToBTOpenue, 0606menue. PaboTa ¢ Tekctamu o Teme "3aKOHBI COXpaHCHHS B |
MexaHuke"

100 [ToBTOpenue, o606menne. Pabora ¢ Tekcramu no teme "Kosebanust 1 BOJHBI" 1

101 [ToBTOpenue, o6o6menne. Pabota ¢ Tekcramu no Teme "CBeTOBbBIC SBIICHUS" 1

102 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu no teme "KBaHtoBas u siiepHast 1
¢buzuxa"

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27







IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITIPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHMUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmsbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiinydaTth ABJICHUSA II0 OINHCAHHUIO HMX XapaKTCPHBIX CBOMICTB M Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIUX JAHHOC (1)I/I3I/II-IGCKOG SABJICHUEC

1.3

pacrno3HaBaTh MPOSIBIIEHWE W3YYEHHBIX (U3UYECKUX SBJICHUI B
OKpY)KaIOIlleM MHUpE, B TOM uucie (U3NYECKue SIBICHUS B MPUPOJIE,
MIPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 33Jauy B y4EOHYIO, BBIJIEIAThH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3HUUECKUX SIBJICHUI

1.4

ONHCHIBaTh M3YYECHHBIE CBOWCTBA Tel U (PU3MYECKHE SBICHUS,
UCHoNb3ys (DUM3MYECKHE BEIWYHUHBI, MPU OMUCAHUHM MPABUIBHO
TpPakTOBaThb (DU3UYECKUH CMBICI HCIOJb3YEMbIX BEIMYMH, HUX
0003HaYeHHS U eUHUIBI (PU3UUECKUX BEIMYUH, HAXOAUTh (DOPMYIIBI,
CBSA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTUMU
BEJIMYMHAMHU, CTPOUTH  TIpaduUKH  HM3YyYEHHBIX  3aBUCHMOCTEH

(1)I/ISI/ILICCKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (I)I/I?»I/IIIGCKI/IG SIBJICHUSI W IIPOLICCCHI,
HCIIOJIB3Yyd H3YUYCHHBIC 3aKOHBI, IIpU 3TOM [JaBaThb CIIOBECHYIO
Q)OpMYHI/IpOBKy 3dKOHa MW  3allucCblBaTb €0 MAaTCMAaTH4YCCKOC

BBIPAXXCHHUC

1.6

OOBSCHATh (PU3UYECKUE SIBIEHUS, MPOLECChl U CBOMCTBA TeN, B TOM
Yhclie M B KOHTEKCTE€ CHUTyallUd IPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh IPUYUHHO-CICIACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 jormyeckux maroB c¢ omopoid Ha 1 — 2
U3yUYCHHBIX CBOHCTBA (PU3NYECKUX SABICHUH, (PU3NUECKUX 3aKOHA WUIIH

3aKOHOMCPHOCTH

1.7

peuiaTtb paC‘-IéTHLIe 3aga4ud B 1 -2 ﬂCﬁCTBHH, HCIIOJIB3YyAd 3aKOHBI U




(hopmMyIibl, CBs3BIBAIONINE (PU3MUECKHE BEIIMYMHBI: HA OCHOBE aHAIIN3a
YCIIOBUSL 3a7auyd  3alUChIBaTh KPATKOE yCJIOBHE, TMOJICTaBIATh
¢u3nveckrue BeTUUMHBI B (POPMYIIBI M IPOBOJIUTH PACUEThI, HAXOIUTh
CIIPpaBOYHBIC JAHHBIC, HCO6XOIII/IMBI€ AJId peUICHuA 3a1a4, OICHHUBATD

PEATUCTUYHOCTD MOJTYYCHHOUN (PU3UUECKON BEIIMUUHBI

1.8

pacrno3HaBaTh MNPOOJIEMbI, KOTOPbIE MOXKHO PELIUTh IPU MOMOIIU
(i)mnqecxnx METOOOB, B OIHKHCAaHHUU HCCIICAJOBAHUSA  BbIACIATH
IpOBEpsieMOE  MPEANOoJOXKEeHHe  (TUIoTe3y),  paziuyarb U
HUHTCPHIPECTUPOBATH HOJ'Iy‘IGHHBIfI pe3yiIbTaT, HAXOAWUTH OIIMOKU B

XO0JE€ OIIbITa, A€JaTh BBIBOJBI 11O €TI0 pE3yJIbTaTaM

1.9

MPOBOJUTH OMBITHl MO HAOMIOACHUIO (U3UYECKUX SIBICHUM WITH
(¢u3uYecKux  CBOMCTB  Tel:  (OpPMYJIHUpPOBATH  IPOBEPSEMbBIC
MPEANOJIOKEHUSI, COOMpaTh  yCTAaHOBKY M3  NPEIJI0KEHHOTO

000py/10BaHus, 3alMChIBATh X0/ OMbITa U (POPMYIUPOBATH BBIBOIBI

1.10

BBITIOJIHATE TNpPSIMbIE U3MEPEHHsI C HCIOJIb30BAaHUEM AaHAaJOrOBBIX U
M (pOBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUs NPUOOPOB € y4ETOM

3a/TaHHOM a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

MPOBOJUTHh  HCCIEIOBAaHUE 3aBUCHMOCTH OJHOW  (DU3MYECKOM
BEJIMYMHBI OT JPYrod C WCIOJIb30BAHUEM TIPSAMBIX HW3MEPCHHM,
y4acTBOBaTh B IUTAHMPOBAHMU Y4E€OHOTO HCCIIEIOBaHUS, COOMpaTh
YCTaHOBKY M BBITIOJIHATh U3MEPEHHUSI, CIACAYS MPEIOKCHHOMY TUIaHy,
(bUKCUpOBaTh PE3YNIBTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3HUYECKHUX
BEJIMYUH B BUJIC MTPEAJIOKCHHBIX TAOJIHI] U TPAPHUKOB, JIETaTh BHIBOIBI

I10 pE3yJIbTaTaM HMCCICI0OBAHHUA

1.12

IMPOBOANUTH KOCBCHHBIC HU3MCPCHUA (1)I/IBI/I‘leCKI/IX BCJIIMYHNH, CJICAYA
npez[nox(eHHoﬁ HHCTPYKIUU: IIPU BBITIOJIHCHUU I/ISMCpeHI/Iﬁ CO6I/IpaTb
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MU BBIYUCIIATH 3HAYCHHC HCKOMOM

BCINYHHBI

1.13

CO6J'IIO,Z[aTL InpaBuJiIa TCXHHUKH 0e30macHOCTH IIpu pa60Te C

1a00paTOpPHBIM 000PYIOBaHUEM

1.14

YKa3bIBaATb MMIPUHIOMIIBI JIeNCTBUSA HpI/I60pOB n  TCXHHUYCCKUX
YCTpOﬁCTB, XapaKTCprU30BaTb HPUHIHIIBI JeNCTBUSA N3Y4YCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX YCTpOI\/’ICTB C INOMOIIBKO HX OIIMCAaHUA,
HCIIOJIb3YA 3HaHUA 0 CBOMCTBaX (I)I/ISI/I‘-ICCKI/IX SIBJICHUI n

HeO6XO,Z[I/IMLIe (I)I/I3I/I‘ICCKI/IC 3aKOHBI U 3aKOHOMCPHOCTHU




1.15

NPUBOAUTH TPUMEPHl (HAXOAUTH HMHPOpPMAIMIO O TpUMepax)
MPAKTUYECKOTO UCHOJIb30BAHUS (PU3MUYECKUX 3HAHUH B MOBCEHEBHOM
KU3HH Juig  oOecrieyeHHuss O€30MacHOCTH Tpu  oOpaliieHuu ¢
npuOopaMy U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3[J0POBbS U

coOII0ACHNS HOPM 9KOJIOTMUYECKOTO TIOBE/ICHUS B OKpY Karollell cpeze

1.16

OCYIIECTBIISITH OTOOP MCTOYHHKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBMM C 3aJaHHBIM IIOMCKOBBIM 3allpoOCOM, Ha OCHOBE
MMEIOIIMXCSA 3HAHMW M IYTEM CPAaBHEHMs DPa3jIMYHBIX HCTOYHUKOB
BBIICNATh MHGPOPMAIUIO, KOTOpasl SBJISETCS NPOTUBOPEUMBOU WIIU

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCIIOJIb30BATh pu BBIIIOJIHEHUH yueOHBIX 3a1aHU I
HayYHOTIOMYJSIPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJEepKaHus,
CIpaBOYHBIE MaTepuaibl, pecypcbl cetn VHTepHeT, BianeTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHus HHGOpMAIIU

W3 OJTHOM 3HaKOBOU CHCTEMBI B IPYTI'yIO

1.18

cO31aBaThb CcOOCTBEHHbBIE KpaTKUC MMHUCbMCHHEBIC U YCTHBIC COO6III€HI/I$I
Ha OCHOBE 2 — 3 WUCTOYHMKOB HHPOpMAIMU (U3HIECKOTO
COJIep’KaHUs, B TOM 4YHCIE MyOJIMYHO J1eNaTh KpaTKue COOOIIEHHS O
pe3ynbTaTax MpPOEKTOB WM Y4YEOHBIX HCCIEJOBAaHUM, MpU 3TOM
rpaMOTHO HCMOJIb30BAaTh M3YYEHHBIM MOHSATUMHBIA amnmapar Kypca

(bu3HKH, COTPOBOK/IATh BRICTYIJICHUE MPE3eHTalluei

1.19

IIpHU BBIIIOJIHCHUHA y‘le6HI)IX IIPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ PacpeacisiThb
0053aHHOCTH B rpymnie€ B COOTBETCTBUU C ITOCTABJICHHBIMHA 3aJadyaMu,
CJIICOUTh 3a BBIIIOJHCHUEM IIJIaHA ﬂCﬁCTBHﬁ, aJICKBAaTHO OLICHHUBATH
CcOOCTBEHHBIH BKJIad B  JCATCIBHOCTb TI'PYIINbI, BbICTPAHUBATH
KOMMYHUKATUBHOC BBaHMOHeﬁCTBHe, Y4YUTbIBaAsA MHCHUC

OKpYKaromux

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIB30BAaTh INOHATHA

1.2

pas3iiniaTh ABJICHUSA IO OMNHUCAHWUIO HX XAPAKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)1/131/1‘-1601(06 SABJICHHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (DU3MUYECKUX SBICHUHA B
OKpYXKAloIlleM MHpE, B TOM 4Hcie (U3UYECKUE SBICHHUS B MPHPOJIE,
IpU ITOM IE€PEBOJUTH MPAKTUYECKYIO 3ajjauyy B Y4eOHYIO, BBIICIATH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHX SBICHUI

1.4

ONHCBHIBATh HW3YyYEHHBIE CBOMCTBA Teln H (U3MYECKUE SBJICHUS,
UCTIONB3YS (U3UYECKUE BEIWYHMHBI, TPH ONHCAHUH TPABHIBHO
TpPakTOBaThb  (PU3WYECKUII  CMBICA  HMCHOJb3yEMBIX  BEJIMYMH,
0003HaYeHUS U EUHUIBI (PU3UUYECKUX BEJIMYMH, HAXOAUTh (GOPMYIIbL,
CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEJIMUYMHY C JAPYTUMU
BEIMYMHAMM,  CTPOUTh TpapUKd  U3YYEHHBIX  3aBHUCHUMOCTEN

(hbMBUYECKUX BEIIMYNH

1.5

XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHHUS W TPOIECCHI,
HCMOJIb3ysl HW3YYECHHBIE 3aKOHbBI, IMPU H3TOM JIaBaTh CJIOBECHYIO
(hopMyTMPOBKY 3aKOHa U 3alHCHIBAaTh €r0  MaTeMaTHYeCKOe

BBIpaXKEHUE

1.6

O0OBICHATh (PU3WUYECKUE TMPOIECCHI M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalldd MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUIMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTMYECKMX WIaroB ¢ MOMOIIb0 1 — 2 H3y4YEeHHBIX CBOWCTBA

(1)I/ISI/I“ICCKI/IX HBJICHI/IP'I, q)I/IBI/ILIeCKI/IX 3aKOHa HUJIM 3aKOHOMEPHOCTHU

1.7

peuarb pvaéTHBIe 3aJa4u B 2-3 HeﬁCTBHﬂ, HCIIOJIb3YysA 3aKOHBbI U
(bOpMy.]'IBI, CBs3BIBAIOIINEC (bPISI/I‘IeCKI/Ie BCJIIMYHUHBI: HA OCHOBC aHaJIM3a
YCJIOBHA 3ala4M 3allMChIBATh KPATKOC YCJIIOBHUEC, BBIABJIATH HEAOCTATOK
JaHHBIX [JIA PCHICHHA 3aJayu, BBI6I/IpaTB 3aKOHBI H (bOpMy.]'IH,
HCO6XOI[I/IMI>I€ IS eé peliCHusd, IIpPpOBOANTDH paC‘léTLI U CpaBHUBATb
INOJIYYCHHOC 3HAYCHHUC (1)I/I3I/I‘ICCKOI71 BCINYNHBI C HU3BCCTHBIMU

JaHHbIMH

1.8

paciIo3HaBaThb l'IpO6JICMbI, KOTOPBIC MOKHO pPCIIUTL IIpU ITOMOIIH
(I)I/ISI/ILIGCKI/IX MCTOJOB, UCIIOJIB3Ys OITMCAHUC UCCIICAOBAHUA, BBIACIIATH
IMPOBEPACMOC NPCANOJIOKECHUC, OLCHUBATH IIPABUIIBHOCTL TOPSAAKa

IMPOBEACHU UCCIICAOBaHNA, ACJIaTh BBIBOAbI

1.9

IPOBOJUTH OIBITHI 1O HAOMIOAECHUIO (DU3MYECKUX SIBICHUHA WU
¢u3nyeckux  CBOHCTB  Teln:  (QOpPMYIUpOBaTh  IpPOBEpsieMble

IpCaAIOJIOKCHUA, COGI/IpaTB YCTaHOBKY nu3 MMPEAJIOKCHHOTO




000pyI0BaHUs, OMUCHIBATH X0 OTBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATh IPSAMBIE HM3MEPEHUs C MCIOJIb30BAHUEM AHAIOTOBBIX
npuOOPOB U JATYMKOB (PU3MUYECKUX BEJINYHMH, CPABHUBATH PE3YIbTATHI

U3MEPEHHH ¢ YU€TOM 3aJaHHON a0COJIFOTHOM MOTPEUTHOCTH

1.11

IPOBOAMUTH  HUCCIIEOBAaHME  3aBUCUMOCTH  OJHOW  (U3NYECKOU
BEJIMYUHBl OT JPYrOM C MCHOJIB30BAaHUEM IIPSIMBIX HW3MEPEHUN:
IUIAHUPOBaTh HCCIIEOBaHUE, COOMpATh YCTAaHOBKY U BBIIOJIHATH
U3MEpeHus, Cleays IpeAJoKeHHOMY  IUIaHy, (UKCUpOBATh
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJE TAaOMUI U rpauKoB,

ACJIaTb BBIBOABLI 11O PE3yjIbTaTaM HUCCICAOBaHMA

MPOBOJUTh  KOCBEHHbIE  W3MEpPEHHs  (U3NYECKHMX  BEJIMYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIbBHYIO YCTaHOBKY,
cienyss TpPEeNIOKEHHOM HWHCTPYKIMH, M BBIUUCIATH 3HAYCHHE

BCIINYNHBI

1.13

coOnroAaTh TMpaBWia TEXHUKH O€30MacHOCTH IMpH padboTe cC

71a00paTOPHBIM 000PYIOBaHHEM

1.14

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HU3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HUX ONUCAHUS, HCIOJb3Ys
3HaHMSI O CBOMCTBax (DU3MUECKUX SBJICHHMM U HEOOXOIUMBIE

(bu3uYecKrue 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTh IMPOCTBIE TEXHUYCCKUE YCTPOﬁCTBa U U3MCPUTCIIBHBIC
HpI/I60pBI II0 CX€MaM MU CXEMAaTUYHBIM PUCYHKaM, COCTaBJIATh CXEMBI
OJICKTPHUYCCKUX HGHGI’I C IOCICOOBATCIbHBIM W IapalICIIBHBIM
COCAUMHCHUEM 3JICMCHTOB, pasjm4dad YCJIOBHBEIC 0003HaYEHHUST

QJICMCHTOB 3JICKTPHYCCKUX ueneﬁ

1.16

OPUBOJIUTH TMpUMEpbl (HaXoAuUTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HMCIOJIb30BaHUS (PU3NYECKUX 3HAHHUI B MOBCEIHEBHOU
KU3HU Juia  oOecrieyeHus O€30MacHOCTH Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTHUYCECKOTI'O TIOBCACHUA B Oprx(anmeﬁ cpeae

1.17

OCYIICCTBJIATDH IMOUCK I/IH(I)OpMaI_II/II/I q)mnqecxoro COJACPpKaHus B CCTHU
I/IHTepHeT, Ha OCHOBE€ HMEIOIIMNXCSA 3HAaHUHA H HYTéM CpaBHCHHA
JOIIOJIHUTCIIBHBIX HMCTOYHHKOB BBIICIIATDH I/IH(I)OpMaI_II/IIO, KOTOpasa

SABIIACTCA HpOTHBOpeqHBOﬁ WJIA MOXET OBbITh HCIIOCTOBCpHOﬁ

1.18

HCIIOJIb30BATL IIPU  BBIIIOJIHCHUU y‘-Ie6HBIX 3aJlaHui HAay4YHO-




MOMYJSIPHYIO JIUTEpaTypy (PHU3UUEeCKOro cojepKaHus, CIPABOYHBIE
Marepuainbl, pecypcbl cetu  VHTEepHeTr; BiaaeTb OpuUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3zoBaHuss WHMOPMAIUUA U3 OJHOM

3HAKOBOM CHUCTEMBI B APYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE M KPATKHUE YCTHBIE COOOIIECHHUS,
0000mas MHPOPMAIMIO W3 HECKOJIbKUX HCTOYHHKOB (PHU3NICCKOTO
COJIEp’KaHUs, B TOM UHUCIE IyOJMYHO MPEACTaBISATh PE3YIbTaThl
IOPOEKTHOM WM HCCIENOBATENIbCKOM JIEATENbHOCTH, IPU ITOM
rPaMOTHO HCIIOJIB30BATh WM3YyYEHHBIM IIOHATHUHHBIM anmapar Kypca

(hU3KKHN, COTPOBOXK/IaTh BBICTYIJIEHUE MPE3eHTaluei

1.20

MPU BBHITIOJIHEHUHM YYE€OHBIX MPOEKTOB U HCCIEAOBAHUHN (HU3HUECKUX
MIPOLIECCOB PACHPENEATh 00S3aHHOCTH B T'PYMIE B COOTBETCTBUU C
MOCTABJIECHHBIMUA  3aJa4aMH, CJIEIUTh 3a BBINIOJHEHHEM IIJIaHa
JEUCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJIaJ B JICATEIBHOCTh TPYMIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISSL  TOTOBHOCTh

paspeniath KOH()IUKTHI

9 KUIIACC

Kox
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3zoBaHusl

1.1

HCII0JIb30BaTh U3YYCHHBIC ITOHATUSA

1.2

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XaPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIUX TAHHOC (1)I/ISI/I‘IGCKOG SIBJICHHC

1.3

paciio3dHaBaTb IPOABJIICHUC HN3YUCHHBIX (1)I/I3I/I‘ICCKI/IX SIBJICHUN B
OKpyxaromeM MHUpEC, B TOM YUCIIC (1)I/I3I/I‘leCKI/Ie SABJICHUA B IIPUPOIC,
IIpu 3TOM MEPCBOAUTH NPAKTUYCCKYIO 3a/Ja4y B y‘le6HYIO, BBIACIATH

CYIIECTBEHHBIE CBOICTBA (MIPU3HAKK) PUINUECKUX SIBICHUI

1.4

ONHNCBIBATL H3YUCHHBIC CBOMCTBA TE€I H (I)I/BI/I‘IGCKI/IG SABJICHHUA,
HCIIOJIb3Ys (I)I/I3I/I‘-ICCKI/IC BCJIIMYNHBI, IIpU OIMCAHUU TIPABUIIBHO
TPAKTOBATb (I)I/IBI/ILIGCKI/II\/’I CMBICJI HCIOJIb3YyEMbIX BCJIIMYHH,
0003HAUCHHS U CIANHUIIbI (I)I/ISI/I‘-ICCKI/IX BCJIIMYHH, HAXOAUTH (I)OpMyJ'IBI,

CBSI3bIBAIOIIME JAaHHYIO  (PU3MYECKYI0 BEIMYMHY C JAPYIrHMH




BEeJIMYMHAMH, CTPOUTH TIpadUKd  M3YYEHHBIX  3aBHCHUMOCTEH

(bu3HUECKUX BETMINH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUYECKUE SIBICHUS W TIPOIIECCHI,
WCIIOJIb3yd W3YYEHHBIE 3aKOHBI, IIPU O3TOM JlaBaTh CIIOBECHYIO
(GOpMyITMpPOBKY 3aKOHa H 3alHCHIBAaTh €r0  MaTeMaTHYCCKOE

BBIPA)KCHUE

1.6

0OBSICHATH (PM3UYECKHE MPOIECCHl U CBOMCTBA TEN, B TOM YHCJIE U B
KOHTEKCTE€ CHUTyallud IPaKTHUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBIISITh IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH O00OBSCHEHUE U3 2
— 3 JIOrMYecKUX IIaroB C MOMOIIbIO 2 — 3 H3YyYEHHBIX CBOWCTBa

(u3nuecKux sBICHUHN, PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemath pacdy€THble 3ajaud (OMHMpAroLIUecs] Ha cUCTeMy u3 2 — 3
ypaBHEHUI), UCHONb3yd 3aKoHbl U (OPMYJIbI, CBS3bIBAIOIINE
(¢u3nueckue BeNWYMHBI: Ha OCHOBE AaHalIW3a YCIOBUSA 3aJauu
3alMChbIBaTh KPaTKO€ YCIOBHUE, BBIABIATH HENOCTAIOIIME WU
M30BITOYHBIC JIAHHBIE, BEIOMPATh 3aKOHBI U (POPMYJIIbI, HEOOXOANUMBIE
JUIA pelleHusi, MPOBOJUTH PAacu€Thl M OIEHHBATh PEATUCTHUHOCTD

MOJIy4€HHOTO 3HAYeHUs PU3NUECKON BETHMUHHBI

1.8

pacrio3HaBaTth NPOOJIEMBI, KOTOPbIE MOKHO PpEIIUTh IPHU IMOMOIIH
(U3NUECKUX METOJIOB, HCIOJB3Ys OMMCAHWE HCCIEAOBAHMUS, BBIICIATD
poBepsieMOe  IMPEIONI0KEHHE, OLIEHUBATh MPABUILHOCTh MOPSAKA
NpPOBEJICHUS HCCIIEAOBAaHMS, JeJaTh BbIBOJbI, HHTEPIIPETUPOBATH

pe3ynbTaThl HAOMIOICHUN 1 OTIHITOB

1.9

IMPOBOAWUTL OIIBITBI IIO Ha6J'IIOI[CHI/II-O (bHSI/I‘leCKI/IX SIBIICHUN WU
(I)I/ISI/I‘IGCKI/IX CBOMCTB TEJ: CaAaMOCTOSTEIbHO CO6I/IpaTL YCTAaHOBKY H3
HU30BITOYHOIO Ha6opa OGOpy,HOBaHI/IH, OIIKMCBIBATh XOJ OIIbITa U €ro

pe3yabTaThl, (GOPMYIUPOBATH BHIBOIBI

1.10

IPOBOJUTH IPH HEOOXOAWMOCTH CEPUI0 MPSIMBIX HM3MEPEHU,
OTIpeneNsisi CpeqHee 3HAaueHHe H3MepsieMoi BenuuuHbl ((PoKycHOE
paccTosiHME coOuparomel JMH3bl), 000CHOBBIBATH BHIOOP crHocoda

U3MepeHus (M3MEpUTEIBHOTO pudopa)

1.11

IPOBOJUTH HCCIEIOBaHUE 3aBHUCUMOCTEH (M3NYECKUX BEIMYUH C
UCIIOJIb30BAHUEM IIPSAMBIX HW3MEPEHUN: IJIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTaHOBKY, (PUKCHpPOBATh pe3ylbTaThl

HOJ’Iy‘IGHHOfI 3aBUCUMOCTH (I)I/ISI/I‘-ICCKI/IX BCIIMYHMH B BHJC Ta6J'II/II_[I/I




Fpa(bI/IKOB, ACJIaThb BBIBOJBI IO PE3YyJIbTaTaM UCCIICAOBAaHUA

1.12

NPOBOJUTH  KOCBEHHBIE  W3MEpPeHHS  (U3NYECKUX  BEIHYUH:
IJIAaHUPOBATh U3MEPEHUs], COOMpPATh 3KCIEPUMEHTAIBHYIO YCTAHOBKY
Y BBINOJHATE W3MEPEHHUs, CIEeNys MPEUIOKEHHOW HWHCTPYKLIHH,
BBIYMCIIITh 3HAYEHUE BEJIIMYMHBI M AHAJIM3UPOBATh IIOJIyYECHHBIE

pe3yJbTaThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOnroAaTh IpaBWia TEXHUKM Oe3omacHocTh mpu  pabore cC

71a00pPaTOPHBIM 000PYOBaHUEM

1.14

pas3nuyaTh OCHOBHBIC MPU3HAKKA M3YUYEHHBIX (PU3UUECKUX MOJIENICH:
MarepuaiabHas TOYKa, abCOTIOTHO TBEPJOE TEJIO, TOUCHHBIN HCTOUYHUK
CBeTa, JIy4, TOHKas JIMH3a, TUIAHETapHAas MOJEbh aToMa, HYKJIOHHAas

MOJECJIb aTOMHOI'O dapa

1.15

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HU3YyYEHHBIX HpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HX ONMUCAHUA, HCHOJIb3Ys
3HaHMSI O CBOMcTBax (PU3MUECKUX SBJICHHMM U HEOOXOIUMBIE

(uznyeckrne 3aKOHOMEPHOCTH

1.16

WCIIOJIb30BaTh CXEMbl M CXEMaTHYHble PHUCYHKH HU3YYEHHBIX
TEXHUYECKUX YCTPOICTB, M3MEPUTENbHBIX npuOopoB u
TE€XHOJIOTMYECKUX MPOLECCOB MPHU PEUICHUH Y4eOHO-IPAKTHUECKUX
3a/1a4, ONTHUYECKHUE CXEMBI Ul MOCTPOEHUS U300pakeHUN B TIIOCKOM

3epKajie 1 coouparorieit TuH3e

1.17

OPUBOJIUTH TMpUMEpbl (HaXoAWTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO MCIOJIb30BaHUs (U3NYECKUX 3HAHHUI B MOBCEAHEBHOU
KU3HU Juid  oOecredyeHus O€30MacHOCTH Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOUCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJIOTHYCCKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

1.18

OCYILIECTBISATh MOUCK UH(POPMAIUHU (PU3MUECKOTO COACPKAHUS B CETU
WNurtepuer, camocrosiTenbHO (HOPMYIUpys TOWCKOBBIM  3ampoc,
HAaXOAWTb TIYTH  OMNpPENEJCHHUs  JIOCTOBEPHOCTH  MOJYYEHHOU
uH(GOpPMAIMM Ha OCHOBE HMMEIONIMXCS 3HAHWM M JOMOJIHUTEIbHBIX

HNCTOYHHUKOB

1.19

UCMOJb30BaTh TPU  BBIMOJHEHUM Y4eOHBIX 3aJaHUNH  HAy4YHO-
HOMYJSPHYIO JIUTEpaTypy (GHU3UYECKOTO COJEp)KaHus, CIpPaBOYHbIE
Marepuanel, pecypchl cetu VHTepHeT; BianeTe  NpuémMamu

KOHCIICKTUPOBAHUSA TCKCTA, Hp606p3.30BaHI/I}I I/IH(i)OpMaI_[I/II/I U3 OJHOU




3HAKOBOM CHUCTEMBI B JAPYT'yIO

1.20

CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE W YCTHBIE COOOIICHUs Ha
OCHOBEe WH(MOpPMAIMU W3 HECKOJIBKHX HWCTOYHHKOB (PHU3NIECCKOTO
COJIepKaHus, MyOIMYHO TPEACTABIATH PE3yJAbTaThl MPOSKTHOW HITN
UCCIIEIOBATENIbCKOW ~ AEATENBHOCTH, HPH  3TOM  T'PaMOTHO
WCIIOJIb30BATh U3yYEHHBIN TOHATUNHBIN anmapaTr u3y4aeMoro pasiena
(GU3MKH W COMPOBOXKAATh BBICTYIUICHHWE IIPE3CHTAIEd € Y4ETOM

0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB

1.21

MPU BBHITIOJIHEHUHM YYE€OHBIX MPOEKTOB U HCCIEAOBAHUHN (HU3HUECKUX
MIPOLIECCOB PACIPENEATh 00S3aHHOCTH B T'PYMIE B COOTBETCTBUU C
MOCTABJIECHHBIMUA 3aJa4aMHy, CJIEIWTh 32 BBIIOJHEHHEM IUIaHA
JEWCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBI BKJaJ B JIEATEIBHOCTh TPYMIBI, BBICTPAUBAThH
KOMMYHUKaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISSL  TOTOBHOCTh

paspeniath KOH(PIUKTHI




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kon
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHMHN OKPYXXAIOIIEIO MUPA

1.1

®usuka — Hayka O TIpupoje. SIBIE€HHS NTPUPOIBL
@u3nyecKkue  SABICHHS: MEXaHMYECKHE, TEIUIOBBIE,

OJICKTPUYCCKHUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBELIC

1.2

O®uznyeckue BenMUUHBL ~ M3MepeHue  pu3MUEeCKUX
BenmuuuH.  ®Pusuyeckue  npubopsl.  IlorpemHocTts

U3MepeHnil. MexyHapoHas CUCTEMA €IUHUIL

1.3

EcTecTBeHHOHAyuHBIN METOJ TO3HAHUS: HAOIIOJEHUE,
MOCTAaHOBKA HAY4YHOTO BOMPOCA, BBIABMYKEHHE THIOTE3,
OKCIIEPUMEHT 10 TMPOBEPKE THUIOTE3, OOBSICHEHHE

HAOJIFOIAEMOT'O SABJIEHUSA

1.4

Onucanne PU3NUECKUX SBJICHUM C TIOMOIIBIO MOIETICH

1.5

[IpakTrueckue paboOTHI:

H#H##Par###l3mMepeHne pacCTOSTHUM.
###Par###lI3mepenne 00bEMa KUAKOCTH M TBEPIOTO
Tena.

#H##HPar###0OnpenesieHre pa3MepoB MajlbIX TeJl.
###Par###13mMepenue  TemrepaTypsl [pU  [TOMOIIH

KUAKOCTHOI'O TEPMOMETpPA U NaTHUKaA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

#H##Par###CTpoeHre BelecTBa: aTOMbl U MOJIEKYJIBI, UX
pasmepbl.  OmbIThI,  JOKa3bIBAIOIIME  JUCKPETHOE

CTPOCHHC BCIICCTBA

2.2

###Par### ] Buxenne  vactuir  BemectBa.  CBs3b
CKOPOCTH  JBMXKEHHS 4YacTUIl C  TeMIepaTypou.

BpoynoBckoe nBuxenue, muddysus

2.3

BzauMmopelicTBue 4yacTHUIl BEIIECTBA: MMPUTSKCHUC U

OTTAJIKUBAHHC




###Par###ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOEHUE

ra3oB, >KMJIKOCTEH M TBEPIBIX (KPUCTAJUIMUECKUX) TEINl.

24 B3anMocBsa3p MeXIy CBONCTBAMM BEIIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISPHBIM
CTpOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIbI
[IpakTnueckue pabOThI:
###Par###0Onenka muaMerpa aToMa METOJIOM PSIOB (C
UCIIOJIb30BaHuEeM (poTorpaduii).

2.6 ###Par#H##0nbITel 10 HAOMIOJEHHIO  TEMJIOBOTO

paciIupeHus ra3os.
#H#HPar###OnbITel 10 O0HAPY)KCHHUIO JICUCTBUS CHII

MOJIEKYJIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JIBUKECHUE. PaBHOMepHOE u
' HEpPaBHOMEPHOE JIBIDKCHHUE
H#H##Par###CKopocCTb. Cpennsis CKOpPOCTh npu
3.2 HEpaBHOMEPHOM JBWKEHHHM. Pacdy€T mytm u BpeMeHUu
JBUKECHUS
SlBnenne uHeprmu. 3aKoH MHEpuMH. B3anmoneiicTBue
33 TEJ KaK NMPUYMHA U3MEHEHHUs CKOPOCTHU JBUKEHUS TEl.
Macca kak Mepa HTHEPTHOCTH Teja
34 #HHPar### I notHocTts BemecTtBa. CBSI3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYN B eIMHUIE 00bEMa BelllecTBa
3.5 Cuila Kak XapaKTepUCTUKA B3aUMOICUCTBUS TE
36 Cuna ympyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOILbIO JUHAMOMETpPA
37 ###Par###5IBnenue TAroreHuss u cuna Tsbkectw. Cua
' TSKECTU Ha Apyrux maHerax. Bec tena. HeBecomocth
38 Cuna Tpenus. TpeHHE CKOJBXKEHUS U TPEHHE MOKOS.
. Tpenue B npupoe U TEXHUKE
3.9 ##H#Par###Cll0)KeHHEe CHJI, HANpaBICHHBIX 110 OJHOU
. npsiMOH. PaBHOAEHCTBYIOIIAS CUIT
3.10 [IpakTuyeckue paboOTHI:




OnpeneneHre CKOPOCTH PaBHOMEPHOIO  JABMXKEHUS
(apyka B JKUJOKOCTH, MOJEIHU  JIEKTPUYECKOIO
aBToMOOWIsE u Tak pjanee). OrmpeneneHue cpenHei
CKOpOCTH CKOJIBXEHHUsI Opycka WIM IIapuKa II0
HAKJIOHHOM  mIockocTH. OrmpeneneHue  MIOTHOCTH
TBEPJIOTO Tena. OnbIThI, JEMOHCTPUPYIOIIHE
3aBHCHUMOCTh pacTshKeHus (aedopMariv) Mpy>KUHBI OT
OPWIOKEHHOM  cuibl.  ONBITBI, JE€MOHCTPHUPYIOIINE
3aBUCHUMOCTb CHJIBI TPEHHUS CKOJIbKEHHUS OT Beca Tejla U

XapakTepa COIMPUKACAIOIINXCS TOBEPXHOCTEN

dusnueckne sSBICHUSA B IpUpoaAc: NPpHUMEPLI IBHKXCHHUS C

3.11 Pa3IMYHBIMHA CKOPOCTSIMH B KMBOW M HEXUBOW NPHUPOJIE,
JICVCTBUE CHJTBI TPEHUS B TIPUPO/IC M TEXHUKE
3.12 TexHn4ecKkne ycTpoucTBa: JUHAMOMETD, IO IMIUITHUKA
JABJIEHUE TBEPJIBIX TEJI, >KI/IJIKOCTEI71 N TA30B
41 Hasnenue TBEpAoro tenma. CrocoObl YMEHBIICHHS H
' YBEIINMYEHHUS JaBJICHUS
42 JlaBiieHune raza. 3aBUCUMOCTD JaBJICHHS Ta3a OT 00bEMa,
' TeMIepaTypbl
43 [lepenaya naBieHus TBEPIBIMH TelaMU, KUAKOCTAMHU U
' razamu. 3axoH Ilackans. IITHeBMaTHueckue MalIMHb
3aBUCUMOCTh  JIaBJICHHSI KHUAKOCTH OT  TJIyOWHBI.
4.4 ['mapocraTudeckuii mapagokc. CooOmiaronuecs cocypl.
['mapaBianyeckre MeXaHU3Mbl
AtMocdepa 3emnu u atmocdepHoe naBieHue. [IpuauHbI
45 CYIIECTBOBaHMs BO3AYIMIHOM 000j04ku 3emiu. OmnbIT
' Toppuyennu. 3aBUCUMOCTh aTMOC(HEPHOTO JTaBJIICHUS OT
BBICOTBI HaJl YDOBHEM MOPsI
16 N3mepenue armocdeproro nasnenus. [Ipubopbr ams
. U3MepeHus: aTMOC(HEPHOTO JaBJICHUS
JelictBue XKUIKOCTM M Tra3a Ha IOTPYKEHHOE B HHX
4.7 Teno. BelTankuBarmas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 IInaBanue ten. Bo3nyxonnaBaHue




4.9

[IpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCUMOCTM Beca Tella B BOAE OT
00béMa TOTrpyKEHHOM B JKMIKOCTh YacTH Tena.
Omnpenenenre BHITAIKUBAIOLIEH CUJIbI, IEHCTBYIOIIEH HA
TEN0, NOrpykEéHHoe B  KHAKOCTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAKOUIEH CHJIbI, JEHCTBYIOIIEH
Ha TeJIO B OJKUAKOCTH, OT Macchl Tena. OmnbIThI,
JEMOHCTPUPYIOLIME  3aBUCHMOCTHh  BBITAJIKUBAIOLIECH
CHUJIBI, JIEUCTBYIOIIEH Ha TEJIO B JKHAKOCTHU, OT 00BEMa
NOTPYKEHHOW B JKMJIKOCTh YaCTH Tela U OT IJIOTHOCTH
KUJKOCTH. KonctpynpoBanne  apeomerpa  Wiu
KOHCTPYHPOBAaHHE  JIOAKM M  OIpeaeseHue  eé

Irpy30I10AbEMHOCTH

4.10

®dusnyeckue  SABJICHUS B IPUPOJE: BIIASTHUE
aTMOC(hEepHOTO JaBJICHUS Ha )KUBOW OpPraHu3M, TIJIaBaHUE

pBIO

4.11

TexHudeckre yCTPOMCTBA: COOOMIAIOIMIMUECS COCYIBI,
YCTPOMCTBO BOJIOMPOBOJA, THUIPABIMYECKUNA TMpecc,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeomeTp

PABOTA, MOIIHOCTD, DHEPT' M

5.1 Mexanudeckas pabora
52 MexaHndeckas MOIITHOCTh
53 [IpocThle MeXaHM3MBI: pbIYar, OJOK, HaKJIOHHAas
' MJI0CKOCTh. [IpaBuiio paBHOBECHS phlyara
5.4 [IpumeHenue npaBuia paBHOBECHS pblyara K OJI0Ky
«300TO€  TMPaBUIIO»  MEXaHUKH. Koaddumument
5.5 ITOJIC3HOT'O JIelCcTBUA MEXaHH3MOB. [Ipocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [loreHumanpHas sHEprUM Tea, NOJIHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
53 [lTonnas mexaHuueckas SHEpPrusi. 3aKOH U3MEHEHHS U
. COXpaHEHUs MEXaHUYECKOW SHEPTUU
59 [IpakTudeckue pabOTHI:




#H#HPar###Onpenenenue pabOThl CHUJIBI TPEHUS TpU
PaBHOMEpPHOM JIBMOKCHMM Te€la 10 TOPU30HTAIBHOU
nosepxHoctu. HMcecnenosanue ycinoBUM  PaBHOBECHS
ppruara. M3mepenne KII/J[ HaKIOHHOM IUIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUSI MEXaHUYECKON YHEPTUU

dusnyeckre SBICHUSI B npupoac: pblHaru B TCJIC

5.10
YeJIoBeKa
TexHuyeckue yCTpOMCTBA: pblyar, TMOJBWXHBIA U
5.11 HETOJBUKHBIN OJIOKH, HAKJIOHHAS! TIOCKOCTh, MPOCTHIE
MEXaHU3MBbI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 3J1eMeHTBI COAEPKAHUS
pasaeJa 3JIeMeHTa
TEITJIOBBIE SABJIEHU A
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-KMHETUYECKOM
61 TEOpUU CTPOEHHUs BellecTBa. Macca H  pa3mepsl
' MojeKya.  OmnbITbl, TNOATBEPKIAIOIINE  OCHOBHBIE
MOJIOKEHUS MOJIEKYIIPHOKUHETUYECKOU TEOPUH
Mopenn  TBEpIOro, SKUAKOTO W Ta3000pa3HOTo
6.2 cocTostHMI BemiecTBa. Kpucrammuyeckue u amopdHbIe
Tena
OObscHEeHUEe CBOMCTB ra3oB, KHUAKOCTEH U TBEPIBIX TET
6 6.3 Ha OCHOBE IOJIOKEHUH MOJEKYJIIPHOKMHETHUECKOU
TEOPUHU
6.4 CmauuBaHue U KaWJUISIPHBIE SIBJICHUS
6.5 TemoBoe pacmpeHue u cxartue
6.6 Temnepatypa. CBsi3b TeMHEpPATypbl CO CKOPOCTHIO
. TEIJIOBOTO JABUKEHUS YaCTHI]
6.7 Buytpennss sneprus. CiocoObl n3MeHEHUsI BHYTpEHHEH
. SHEPTUU: TeIUIoNnepeaaya U COBEpIIeHUE pPabOThI
6.8 Buasl Tennonepenaun: TEMIONPOBOAHOCTb, KOHBEKIIHS,




U3Iy4eHUe

KomnnuectBo  TEmJIOTHI. VnenrHagd  TEIIOEMKOCTDH

6.9
BELIECTBA
TeriooOMeH U TEIIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OajaHca
611 [1naBneHue u oTBEpAECBaHNE KPUCTATUINYECKUX BEIIECTB.
. VY nenbHas TEII0TA MJIaBICHUS
[TapooOpazoBanne U  KoHzaeHcauus. Vcmapenwue.
610 Kunenue. VYaenbHas  Temiota  mapooOpa3oBaHUSI.
' 3aBUCHUMOCTb TEMIIEpaTypbl KUIEHUS OT aTMOC(EpPHOTro
JTaBJICHUS
6.13 BnaxHocTh Bo3yxa
6.14 OHeprus TOIUIMBA. Y IelbHAs TEIJI0TA CTOPAHUS
[Ipunnunsr  pabotel  TerioBbix asurareneid  KIIJ
6.15 TEIJIOBOTO ABUTaTeNs. TeruioBble ABUrATENM M 3aliuTa
OKpY>Kalolleu cpeibl
3aKOH COXpaHEHUs U MPEBPALIECHUS SHEPTUH B TEIUIOBBIX
6.16
npoleccax
[TpakTrueckue pabOTHI:
#H#Par###O0nbITel M0  OOHApPYKEHHUIO JCHCTBUS CHJI
MOJIEKYJISIPHOTO MPUTSIKEHUS.
#H##HPar###0nbITBl 10  BBIPAIIMBAHUIO  KPUCTAJIIOB
MIOBAPEHHOM COJIM WM caxapa.
#H##Par##H#OnbI T o HaOIIOAEHUIO TEIIOBOTO
617 pacIIMpPEeHHUs ra30B, KUJKOCTEN U TBEPABIX TEIl.

###Par#H#OnpenencHue TaBieHHUs] BO3yXa B OallJIOHE
HIIpUIIa.

#HH#Par###0nbITbl, JIEMOHCTPUPYIOLIME 3aBUCUMOCTH
JaBJICHUS BO3JyXa OT €ro o0béMa W HarpeBaHUs WU
OXJIQXKACHHUS.

###Par###]IpoBepka runoTe3bl JUHEMHON 3aBUCUMOCTHU

JJIMHBI CTOJIOMKA KHUAKOCTHU B TepMOMCTpH‘{CCKOﬁ




TpyOKe OT TeMIepaTyphl.

###Part##Habmonenue HU3MEHEHUS BHYTpPEHHEU
DHEpPrUM Tela B pe3ybTaTe TeIuionepeaadyd U padoThI
BHCITHUX CHUIL

###Par#t#llccnenoBanre SIBICHUS TEINIOOOMEHA TIpU
CMEIIMBAHUM XOJOAHON U rOPsYEH BOJIBI.
###Part###Onpenenenue KOJIMYECTBA TEIUIOTHI,
MOJYYEHHOTO BOJOW TPH TEIUIOOOMEHE C HarpeThiM
METATUICCKAM IHITTHIPOM.

###Part###Onpenenenue yIETbHON  TEIJIOEMKOCTH
BEIIIECTBA.

###Part##lccnenoBanue mporecca HCapeHus..
###Par#H#OnpeneneHie  OTHOCUTENBHOM  BIaXXHOCTHU
BO3JIyXa.

###Par###Onpenenenne yneabHON TETUIOTHI TUTABICHUS

JIBJA.

6.18

Ouznyeckue SBICHHUS B MPHUPOJAE: TMOBEPXHOCTHOE
HaTSDKEHHE W KalWULSIPHbIE SBJICHUS B MPHUPOJE,
KpUCTAJUIBI B IpHpoje, uzinydenue CoHila, 3aMep3aHue
BOZI0EMOB, MOpPCKUE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa,

HUHEs, CHEra.

6.19

Texuuyeckue  ycTpoiicTBa:  KamWUIAPBL, MPUMEPHI
UCIIOJIb30BAaHUSl KPHUCTAJUIOB, >KUIKOCTHBIA TEPMOMETD,
JaT4YUK TeMIepaTypbl, TEPMOC, CHUCTeMa OTOILICHUS
JIOMOB, THTPOMETpPBI, NCHUXPOMETp, MapoBas TypOuHa,

ABUT'aTC]Ib BHYTPCHHCTO CIr'OpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 Onexrpuszanus Teil. J[Ba poaa dJIEKTpUUECKUX 3apsI0B
B3aumopeiictBue 3apspkeHHBIX Ten.  3akoH  KynoHa

7.2 (3aBUCHMOCTB CHJIBI B3aUMO/ICHCTBUS 3apsHKEHHBIX T OT
BEJIMUUHBI 3apsJI0B M PACCTOSHUS MEX/Ty TeJIaMH)

73 Onexrpuueckoe noJsie. Hanpssk€HHOCTD 3IEKTPUUECKOTO

ITOJIA. HpI/IHL[I/Il'I CYICPIIO3UTTHUN BJICKTPUUCCKUX noJjen




(Ha KaYECTBEHHOM YPOBHE)

Hocutenu »snexTpuueckux 3apsaoB. DJIeMEHTapHBIN

7.4 anekTpuueckuil 3apsan. Ctpoenue atoma. IlpoBonHuku u
JMDIIEKTPUKU
7.5 3aK0OH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
6 OneKTpuueckuif  TOK.  YCJIOBHUS  CYyLIECTBOBaHUS
' NEKTPUYECKOT0 TOKA. VICTOUHMKN OCTOSIHHOTO TOKA
HevictBus BIIEKTPUUECKOTO TOKa (TerutoBoe,
7.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUJKOCTSIX M razax
. Onektpuueckas 1enb. Cuiga Toka. DJIEKTPUYECKOE
' HaIpsDKCHUE
9 ConpoTusieHue MIPOBOIHUKA. VY aensHOE
' COMPOTHBIIEHNE BEIIeCTBa
7.10 3akon OMa Jyis yyacTKa Lenu
[TocnenoBarenbHOe W MapajjieNIbHOE  COEAMHEHUE
7.11
POBOJAHHUKOB
PaGota w MOIIHOCTH SJEKTPUYECKOTO TOKAa. 3aKOH
7.12
Hxoynsa — Jlenna
13 DNeKTpUUYECKue LEeNnu M MOTPEOUTENH HJIEKTPHUUECKOMN
' sHepruu B O0bITy. KopoTkoe 3ambikaHue
[ToctosinHple MarHuThl. B3ammoneicTBHE MOCTOSHHBIX
7.14
MarHuToB
MaruautHoe mone. MarHuTHoe Tojie 3eMid U €ro
7.15
3HauUEHUE 7S )KU3HU Ha 3emiie
716 OmnsiT Dpcrena. MarHuTHOE MOJIE SJEKTPUUECKOTO TOKA.
. [IpumeHeHne 21eKTPOMarHuTOB B TEXHUKE
JleiicTBHe MarHWTHOTO TOJS HA TPOBOJHUK C TOKOM.
19 DneKkTpoBUTaTeNb MMOCTOSHHOTO ToKa. Mcmosib3oBaHue
. JNEKTPOABUTaTENe B TEXHUYECKHX YCTPOWCTBaX M Ha
TpaHCHIOpTe
7.18 Oneiter @apanes.  SBieHuMe  3IEKTPOMarHUTHOMN




uHaykiuu. IIpasuio Jlenna

DIIEeKTPOTreHEPATOP. CnocoObl MOJTy4EeHUS
7.19 AIIEKTPUUECKOU SHEPTUH. DIIeKTPOCTaHIIUU Ha

BO306HOBJI$IGMI>IX HNCTOYHHUKAX 3Heprm/1

[IpakTnueckue pabOThI:

OnbITH TI0 HAOTIOACHUIO ICKTPHU3AUHN TEJl WHIYKIHCH

U IIPU COIIPUKOCHOBEHUH.

HccnenoBanue OelCTBUS DIIEKTPUYECKOTO TMOJS  Ha

HpOBOI[HI/IKI/I 158 I[I/IBJ'IGKTpI/IKI/I.

COopka ® TIpoBepKa pabOTHl DJIEKTPUUYECKOU IIETH

ITOCTOSIHHOTO TOKA.

V3MepeHue v peryJMpoBaHKe CHJIBI TOKA.

N3Mepenne u perynupoBaHue HAPSKECHHUS.

HccrienoBanme 3aBUCHMOCTH CHJTBI TOKA, HIYIETO Yepe3

PE3UCTOP, OT COMPOTHUBJICHHUS PE3UCTOPA W HAMPSHKCHHUS

Ha Pe3UCTOpE.

OmnBITHI, JIEMOHCTPHUPYIOIINE 3aBHCHMOCTD

AJIEKTPUYECKOTO COTPOTUBIICHUS TPOBOJIHUKA OT €ro
7.20 JUTUHBI, TUIOIIAIH MOTIEPEYHOT0 CEYCHU U MaTepuaa.

ITpoBepka mpaBuiia CHOXKEHWsS HANPSOHKECHUH  IIpU
IIOCJICZIOBATEIIBHOM ~ COCIMHEHUU JIBYX PE3UCTOPOB.
ITpoBepka npaBwmiia Uil CHIIBI TOKa IIPU NapajuleIbHOM
coeqUHEeHuu  pe3uctopoB.  Ompenenenue  pabOThI
JJIEKTPUYECKOTO  TOKAa, MIAYLIErOo Yepe3 pPEe3UCTop.
OnpeneneHne  MOLIHOCTH — JIEKTPUYECKOTO  TOKA,
BBIIEISIEMON Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MIYIIETO 4Yepe3 JaMIIOYKy, OT HalpsHKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. Mccnenosanue
MarHuTHOTO B3aMMOJCHCTBUSA IOCTOSHHBIX MAarHUTOB.
N3yuenne MarHuTHOTO MOJIS IOCTOSTHHBIX MArHUTOB IIPU
ux oOwvenuHeHMM M pasgeneHud. MccnenoBaHue
JEUCTBHUS MIEKTPUUECKOTO0 TOKAa HA MATHUTHYIO CTPEJIKY.

OHBITLI, ACMOHCTPHUPYIOIITUEC 3aBUCUMOCTb CHJIBI




B3aMMOJICVCTBUS KATYIIKH C TOKOM M MarHuTa OT CHUJIbI
TOKa M HaNpaBJEHUs TOKAa B Karyuike. 3yueHue

I[ef/'ICTBI/ISI MAarouTHOIO I0Jis1 Ha MNPOBOAHUK C TOKOM.

KoncrpynpoBanue u N3y4EeHUE paboThI
3JIEKTPOABUTATEIIS. H3mepenne KITA
3JIEKTPOIBUTATEILHOMN YCTaHOBKHU. OnbIThI o

HCCICAOBAaHHUIO SABJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIUU:
HCCICI0BAaHUC W3MCHCHHMI 3HAYCHUS H HalpaBJICHUA

WHIYKIIMOHHOTO TOKa

7.21

Ousznveckue SBICHUS B MPUPOJIE: DIICKTPUUECKHE
SABJICHUA B aTMOC(bepe, QJICKTPUYCCTBO KHBBIX
OpraHW3MOB, MarHUTHOE TOJIe€ 3eMITH, Apeld MOFOCOB,
POJIb MarHUTHOI'O MOJIA JJIA )KU3HU Ha 3eMJ'Ie, MOJIAPHOC

CHSIHUEC

7.22

TexHn4ecknue yCTpPOMCTBA: 3JIEKTPOCKOIl, aMIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUUK DJICKTPUYECKON DHEPIHUU,
IEKTPOOCBETUTENIbHBIE ~ IPUOOPBI,  HArpeBaTelbHbIC
AIEKTPOTPUOOPHI (IpumMepsr), ANEKTPUUECKHUE
IIPEIOXPAHUTEIHN, JJIEKTPOMArHUT, JJIEKTPOJBUTATEIb

IMOCTOAHHOT'O TOKA, I'CHCPATOP MNOCTOAHHOI'O TOKA

9 KJIACC
Kon
Kon snemenTa [IpoBepsieMble 2JIEMEHTBI COJIeP KaHUs
pasnena
MEXAHUYECKUE SABJEHWA
Mexanudyeckoe JBWIKEHHE. MarepuaiabHas TOYKa.
81 Cucrema otcuéra
9 8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUAKEHUS
8.3 PaBHOMEpHOE NTPAMONMHENHOE TBUKEHUE
###Par#+#HepaBHOMEpHOE NPSAMOJIMHENHOE IBUKEHHUE.
8.4 Cpennsis ©  MrHOBEHHas CKOpPOCTb Tela  IpH

HCPAaBHOMCPHOM ABUKXCHUUN




VYckopenue. PaBHOyCKOpEHHOE IIPSMOJIMHEVHOE

8.5
JIBUYKECHHE
8.6 ###Par###CoOoHoe nanenue. OnbITe [ anumnes
###Par###PaBHoMepHOE JBWKEHHUE TIO OKPY>KHOCTH.
8.7 [leprox m uactota oOpamienus. JIuneitHas u yrioBas
ckopocTH. LleHTpocTpeMHUTENBPHOE YCKOPEHHE
8.8 [TepBriit 3akoH HeroToHa
8.9 Bropoii 3akon HeloToHa
8.10 Tpetwnii 3akon HeroToHa
8.11 H#HPar#H##] [puHuun cyneprno3uliuy Cui
8.12 Cuna ynpyrocrtu. 3akoH ['yka
###Par#H##Cuia  TpeHus: cuia TPEHUs CKOJBbKEHUS,
813 CHuJIa TPEHHUsI TIOKOsI, IPYTUe BUBI TPEHUS
##H#Par###Cuna  TSDKECTH W 3aKOH  BCEMHUPHOTO
814 TATOTEHUS. Y CKOpEeHHE CBOOOIHOTO MaeHUS
s JBmwxenue  mianer  Bokpyr  Connpna.  IlepBas
51 KocMuYeckasi ckopocTb. HeBecomMocTs U meperpy3ku
PaBHOBecue MaTepuanbHOU TOYKH. AOCOIIOTHO TBEPIOE
8.16 oo
H#H##Par###PaBHoBecre TBEPAOIo Teja C 3aKPEIUIEHHOMN
817 OCbI0 BpaieHusi. MoMeHT cuiibl. LleHTp Tshkectu
8.18 Nmnynsc tena. 3menenue umnysnbca. IMmynsc cuiibl
8.19 3aKOH COXpaHEHUsl UMITYJIbCA
8.20 #H#HPar###PeakTUBHOE OBIDKECHUE
8.21 Mexanudeckasi paboTa U MOIITHOCTb
PaGora cun Tskectu, ympyroctu, TpeHus. CBs3b
5.22 SHEPTUU U pabOTHI
[loreHunanbHasgs SHepruss Tena, MOJHATOTO  HaJ
523 MOBEPXHOCTHIO 3eMIIH
8.24 IToreHnManbHas SHEPIUs CKATON IIPYKUHBI
###Par###Kunetnueckass  sHeprua.  Teopema o
8.2 KMHETHYECKON SHEpTUH
8.26 #H##Par###3akoH cOXpaHEeHUs] MEXaHUYECKON SHEPTUU




8.27

[IpakTuyeckue paboOTHI:

OrmpeznenieHue CpeiHe CKOPOCTH CKOJIbKEHHUs Opycka
WIM JIBUKEHUS IIapuKa [0 HAKJIOHHOM IJIOCKOCTH.
Onpenenenre yCKOpeHHUs Tejaa IpPU PaBHOYCKOPEHHOM
IBIDKEHUH 110 HAKJIOHHOM IVIOCKOCTH.

WccnenoBanue 3aBUCUMOCTM IyTH OT BPEMEHU IIpU
PaBHOYCKOPEHHOM JBM)KEHUHU 0€3 HaualbHON CKOPOCTH.
[IpoBepka rumoTe3bl: €ciaud MNpU PaBHOYCKOPEHHOM
JIBUKEHUM O€3 HayaJbHOM CKOpPOCTHU IyTH OTHOCATCS
KaK psJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOLINE
MIPOMEXKYTKH BPEMEHH OJIMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTU CHJIbI TPEHUS CKOJIbKEHUS
OT CWIbl HOpManbHOro JamieHus. OmnpeneneHue
koo duimenta TpeHus CcKoImkeHUs. OmnpeneneHne
KECTKOCTH MpyXKuHbl. Omnpenenenue padOTHl CHUIIBI
TPEHUsT TP PABHOMEPHOM JIBIDKCHHHM Tela TI0
TOPU30HTAIBHON TMoBepxHOCTH. OmnpeneraecHue padoOThI
CWJIBI  YOpPYrocTH  TNpuU  TOoabEME  rpy3a  C
UCIIOJIb30BAHUEM  HEMOJBM)KHOTO M TMOJABHXKHOTO

OJIOKOB

8.28

duszndeckue SIBICHUS B mpupoac: MpUINBbBI U OTIMBEI,
JABMKCHUC IIJIIAHET ConHeuHoH CUCTEMBI, PCAKTHBHOC

JABVXXCHUE )KMBBIX OPraHUu3MOB

8.29

Texandeckue YCTpOﬁCTBaI CIIMAOMCETDP, JaTYnKHU

IMOJIOKCHHS, PaCCTOSAHHA U YCKOPCHU A, PAKCTBL

MEXAHUYECKHUE KOJIEBAHWA 1 BOJIHBI

KonebarennsHoe JABHMIXKXCHUC. OcHOBHEBIE XapPaKTCPUCTUKHU

> KoJe0aHui: Iepro/1, 4acToTa, aMIIUTYAa
92 MareMaTH4YeCcKui H MPY>KUHHBIN MAasITHHKH.
' [IpeBpatenue sHeprun Mpu KojaedaTeaTbHOM JBHKEHUN
93 3aryxarmue kojebaHus. BelHyXIeHHbIE KojeOaHUS.
. Pe3onanc
Mexaandeckue BOJHBL CBOMCTBAa MEXaHUYECKHX BOJIH.
94 [IpogonpHble U momNepeyHble BOJHBL. J[MMHA BONHBI U

CKOPOCTb €€ pacrpocTpaHeHus.. MexaHu4ecKue BOJIHBI B




TBEPJIOM Telie, CEHCMUYECKUE BOJIHBI

9.5 3Byk. ['poMKOCTB 1 BbIcOTa 3ByKa. OTpakeHue 3ByKa
9.6 Nudpa3Byk u ynpTpa3Byk
[IpakTnueckue pabOThI:
OmnpeneneHue 4acToThl W IEpuoja  KoieOaHWi
MaTEeMaTHIEeCKOTO MasTHHKA.
OmnpeneneHnne 4acToTbl W Tepuoja  KoeOaHWi
NPY>KHHHOTO MasiTHUKA
97 HccnenoBanue 3aBUCMMOCTH — TEepHoja  KoJeOaHHH
' MOJIBEIIEHHOTO K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH  TEepHOja  KoJeOaHHA
NPYKHHHOTO MasTHHKa OT Macchl rpy3a. lIpoBepka
HE3aBUCHMOCTH nepuoia KOJIeOaHUH rpy3a,
MIOJIBEIIEHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTH
npyXuHBL. M3Mepenune yckopeHus CBOOOTHOTO TaIeHHS
dwusndeckue SBJICHUS B NMPUPOC: BOCIPHUSITHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMHYECKHUE BOJIHBI,
IyHaMH, 3XO
9.9 TexHuueckue yCTpPOMCTBA: HXOJIOT, HCIOJIb30BAHUE

yIbTpa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

:‘)J'ICKTpOMaI‘HI/ITHoe TI0JIC. BHGKTpOMaFHI/ITHI)Ie BOJIHBI.

101 CBoHCTBA JIEKTPOMArHUTHBIX BOJIH

10.2 [IIxana »1eKTPOMAarHUTHBIX BOJIH

103 OneKkTpoMarHuTHas Inpupoja cera. CKOpPOCTh CBeTa.

' BonHoBble cBolicTBa cBeTa

[IpakTryeckue paboOThI:

10.4 N3yueHue CBOMCTB  3JIEKTPOMAarHUTHBIX BOJH C
MOMOIIIbIO MOOMIIBHOTO Tese(oHa
dusnyeckue SABIEHUS B HOpupoje: OHOJOrMyYecKoe

10.5 JEUCTBHE BUJIIMOTO, yABTPapHOIETOBOTO u
PEHTTEHOBCKOTO M3Iy4E€HUN

10.6 Texnuueckue YCTpPOUCTBA: HCIIOJIb30BaHNE

OJICKTPOMAIrHUTHBIX BOJIH JJIA COTOBOH CBS3HU




11

CBETOBbBIE ABJIEHUA

11.1 JlyueBas mozenb cBera. ICTOUHMKH cBETa
11.2 [IpssMosMHENHOE PacIPOCTPAHEHHUE CBETA
113 Otpaxenue cBerta. [lmockoe 3epkano. 3akOH OTPAKEHUS
' cBeTa
114 [Ipenomnenune cBera. 3akOH MPEJIIOMIIEHHS CBETa.
' [TonHoe BHYTpEeHHEE OTpaKEHUE CBETA
11.5 Jlunza. Xon nydeit B TuH3E
116 OnTnueckast cuctema (oToamnmnapara, MUKpOCKONa U
' TejnecKomna
s I'maz xak onTudeckas cucrema. biaM3opykocTs u
' JTAJIbHO30PKOCTh
118 Paznoxenne 6enoro ceera B criektp. OnbiThl HptoTOHA.
' CrnosxeHue CieKTpajabHBIX I1BETOB. [lucnepcus cBeta
[IpakTnueckue pabOTHI:
#H#HPar###ccnenoBanue 3aBUCHMOCTH yria
OTPaXXCHHsI CBETOBOTO JIy4ya OT yIJia MaJeHHUs.
###Par###l3yueHnne  XapakTEpPUCTHUK  HM300pakeHUS
npeaMeTa B IUIOCKOM 3epKalie.
#H#HPar###ccnenoBanue 3aBUCHMOCTH yria
IPEIOMIIEHUSI CBETOBOTO JIydya OT yrjla MajeHus Ha
119 TPaHHULIE «BO3AYX — CTEKIIOM.
' ###Par### lonyuyenne M300paXeHUH C  MTOMOIIBIO
coOuparonie JUH3BL
###Par#Ht#Onpenenenue (HOKYCHOTO pAacCTOSHUS U
ONTUYECKOM CUITBI COOUPAIOIIEH TUH3BI.
###Par#H##OnbITHL IO  pa3jioXkeHuio Oeloro ceera B
CIIEKTP.
##H#Par#H##0ONbITBl 1I0 BOCHPUATHIO I[BETA INPEAMETOB
pY UX HaOMIO/IEHUH Yepe3 [IBETOBbIE (DMIIBTPhI
®duznueckue ABJIEHUSA B mpupone: 3atMeHus CoiHuna u
11.10 Jlynbl, 11BeTa TeJ, ONTUYECKUE SIBIIEHUS B aTtMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 Texuuueckue YCTpOMCTBA: OUKH, [IEPUCKOIIL,




doToanmapar, ONTUIECKHE CBETOBOIBI

12

KBAHTOBBGIE ABJIEHUA
21 OmnbiTel Pesepdopna u mutanerapHas MOJAETb aTroMa.
' Monens aroma bopa
129 Hcnyckanne u morsouieHue cBera aroMoM. KBaHTHI.
' JIuHeityaTpie CEKTPbI
12.3 PagnoaktuBHOCTB. Anb(a, 6eTa- 1 rTaMMa-u3ITydeHHs
124 Crpoenue artomHOro snupa. HykimoHHas MoOJeNb
' aTOMHOTO siapa. M3o0Tomnsl
125 PannoaxTuBHble mpeBpamenus. llepuon mnomypacmnana
' ATOMHBIX s7ep
12.6 SnepHble peaknuu. 3aKOHBI COXPAHEHMS 3apsA0BOrO U
' MacCOBOTO YHUCEI
12.7 DHeprust cBsI3U aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
123 Peakuuu cuntesa u nenenus saep. Victounuku sHepruu
' CoumHIia 1 386311
12.9 Snepnas sHepretuka. JleHcTBHME — paJMOAKTHUBHBIX
' W3JIy4€HHI Ha )KUBbIE OPTaHU3MBI
[IpakTrueckue pabOTHI:
Habmionenue CrjiomHelX ¥ JUHEHYATBIX CIIEKTPOB
12.10 U3JIy4YEHHUS.
HccnenoBanue TPEKOB: U3MEPEHUE SHEPIUU YaCTHUIIbI
110 TOPMO3HOMY ITyTH (110 poTorpadusim).
W3mepenue paaroakTuBHOTO (oHa
®dusnueckue SABIEHUS B IPUPOJE: ECTECTBEHHBII
pPaAOAKTUBHBIN ¢on, KOCMHMYECKHE Ty4H,
12.11 PaAMOAKTUBHOE HW3JIYyYEHHE NPUPOJHBIX MHUHEPAJIOB,
JICCTBUE PAJMOAKTUBHBIX H3JIy4YEHUH Ha OpPraHu3M
YeJI0BEKa
1212 Texuuueckue YCTpOMCTBA: CIIEKTPOCKOII,

HHI[PIBPI,Z[yaJ'ILHLIﬁ AO3HUMETP, KaMEpa Bunscona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/1bHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponu  GU3MKM B HAydyHOM  KapTUHE  MHUDA;
chopMUPOBAaHHOCTh 0a30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBS3U
U TO03HAaBAEMOCTH SIBJICHUM NPUPOJBI, O POJM HKCHEPUMEHTa B
¢uzuke, o cucreMooOpasyrouell poau (U3UKK B Pa3BUTHUU
€CTECTBEHHbIX HAayK, TEXHHKH M TEXHOJOrud, o0 HBOJIIOLUU
(bMBUYECKUX 3HAHWM M WX POJU B IEJIOCTHON €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHUHCKUX U 3apyOeKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHUE MPOIIECCOB OKPYKAIOLIETO

MHUpa, pasBUTHUC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAX MaTepuu (BEIIECTBO M TOJE), O IBWKCHUU KaK
crioco0e CyIIecTBOBaHUS MaTepun, 00 aTOMHO-MOJICKYJIIPHON TEOPUH
CTPOCHHUSI BEIIECTBA, O (U3UYECKON CYIIHOCTH SIBICHUIN TPUPOIBI
(MEXaHWYECKHX, TEIUIOBBIX, OJJCKTPOMATHUTHBIX W KBaHTOBBIX);
YMEHUE pa3jinyaTh SBJICHHS [0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPHPYIOLINX JaHHOE (PU3NIECKOE SIBIICHUC;
YMEHHUE paclio3HaBaTh MPOSBICHUE U3yYCHHBIX (DH3UUECKUX SBICHUN
B OKpYXKAlOIIEeM MHUpPE, BBIJACISAS WX CYIIECTBEHHBIC CBOWCTBA

(TIpu3HAKH)

Bnagenue ocHoBaMHM NOHSTHUMHOIO almapara M CHUMBOJHYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I M HUCIIOJIb30BAHUC HX JIA PCHICHUSA y‘le6HLIX 3aJa4,
YMCHHEC XapaKTCpHU30BaTb CBOICTBa TCII, (1)I/IBI/IIIGCKI/IC SABJICHHUA H

ITPOLECCChI, UCTIOJIb3YA (I)YHI[aMeHTaJ'IBHBIe H SMITUPUYCCKHUEC 3aKOHBI

YMeHue onuchBaTh HU3YUYCHHBIC CBOMCTBA T€NI U (I)I/ISI/ILIGCKI/IG SABJICHUA,

HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Bnanenne ocHOBaMM METOJOB HAy4YHOIO TIIO3HAHHUS C YYETOM
coOnrofeHns mpaBuil 0€30MacHOTO TpyJAa: HaOmroaeHue (U3NYECKUX
SIBIICHUWI:

YMCHHE CaMOCTOATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIBHYIO YCTAHOBKY




W3 JaHHOTO Habopa 00OpyIOBaHUS MO MHCTPYKIIUH, OMUCHIBATH XOJ
OTIBITA U 3AMHCHIBATH €T0 PE3YyNIbTaThl, (POPMYITUPOBATH BHIBOIBI;
MPOBEACHUE TPSMBIX M KOCBEHHBIX H3MEPEHHUH (PU3MUECKUX BEITHUNH:
YMEHHE IUIAaHUPOBATh HW3MEPEHHs, CaMOCTOSATENILHO coOMpaTh
OKCIIEPUMEHTAIBHYI0 ~YCTAaHOBKY 110 HMHCTPYKIHH, BBIYUCIATH
3HaYCHHWE BEJWYMHBI M aHAIM3UPOBATH TOJTYYEHHBIE PE3YIbTATHI C
Y4€TOM 33JaHHOU ITOTPEIIHOCTH PE3YyJIbTaTOB U3MEPEHUM;
NPOBEICHUE  HECIOKHBIX  OKCICPUMEHTAIBHBIX  HCCIICIOBAHUM;
CaMOCTOSITEIEHO  COOMpaTh  AKCIIEPHUMEHTAIBHYI0 YCTaHOBKY U
MPOBOJUTH  HMCCIENOBAaHWE TIO0  WHCTPYKIUH,  IPEICTABISATH
MOJIydeHHbIE 3aBUCHUMOCTH (PM3UYECKUX BEIMYHMH B BHUJE TaOIUI] U
rpaMKOB, YYUTHIBATh MIOTPEITHOCTH, JIEJIATh BHIBOJIBI IO PE3YIIbTaTaM

HCCIIEI0BaHUs

[lonumanue  XapakTepHBIX  CBOHCTB  (DU3MUYECKUX  Mojeneu
(MaTepuasibHast TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJIEITH CTPOSHUS
ra3oB, JXKUAKOCTEH M TBEPABIX TeN, IUIAHETapHas MOJENb aToMa,
HYKJIIOHHAsi MOJIEJIb aTOMHOTO s/ipa) U YMEHHE MPUMEHSTh UX A

00BICHEHUS (PU3UIECKUX MPOIIECCOB

YMmenue 00bACHATh (PU3UUECKHE MPOIECCHl U CBOMCTBA TE€Jl, B TOM
yyclie M B KOHTEKCTE CHUTYyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBIISITh IPUUNHHO-CIICICTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha U3y4yEHHBIE CBOMCTBA (PU3NYECKUX

ﬂBJ'ICHPIﬁ, (bI/I?)I/I‘ICCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH 1 MOJCIIN

YMeHue pemath pacué€THele 3aaaud (Ha Oaze 2 — 3 ypaBHEHHH),
UCTOJB3YS 3aKOHBl W (OPMYJNBI, CBsI3bIBatONIME  (pU3HUECKHE
BCJIMYMHBI, B YACTHOCTH, 3allMChIBATh KpPaTKOE YCJIOBHE 3ajauW,
BBISIBJIAT HEJOCTAIONIUE JaHHBIC, BBHIOMPATh 3aKOHBI M (HOPMYIIBI,
HEOOXO0IUMBIC ISl € PEIICHUs, MCII0JIb30BaTh CIIPABOYHBIC JIaHHBIC,
NPOBOJUTh PACUYEThl W OICHUBATh PEATUCTUYHOCTH TOJIYYECHHOTO
3HaueHUsl (PU3MYeCcKOl BETUUYMHBI; YMEHUE OMpPENeNsITh Pa3MEPHOCTh

(I)I/ISI/I‘IGCKOI\;I BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCUICHUU 3a1a9YUn

YmMmenue XapaKTepru30BaTb MPUHIUIIBI JEHUCTBUS TEXHHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TIPOMBIIIJICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCOB IO UX ONMHNCAHWIO, UCIIOJIb3YSA 3HAHUA O

CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBICHUH U HCOGXOI{I/IMLIG (pI/IBI/ILIeCKI/IC




3aKOHOMEPHOCTH

10

YMeHHe HCIOoNb30BaTh 3HAHUS O (PU3HUECKUX SBICHHUAX B
MOBCETHEBHOM KHM3HM s oOecrieyeHHs O€30MacHOCTH  NPH
oOpamiernn ¢ OBITOBBIMH ~ NpHOOpaMH W TEXHHYECKHUMH
YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbSI W  COOJIONEHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAaIOIIeH cpeae; IOHUMAaHUe
HEOOXOIMMOCTH TIPUMEHEHHsI JOCTIKCHHIA (U3UKH W TEXHOJIOTHUH

IJIg paliMOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUS

11

OnelT moucka, HpeoOpa3oBaHUs M MPEACTaBICHUsS HHMOPMALUU
(U3MYECKOTO COJEP)KAaHUA C MCMOJIb30BAaHUEM HHPOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OILIEHHMBATh JOCTOBEPHOCTH
MOJy4eHHOU wuH(OpMalMu Ha OCHOBE HWMEIOIIMXCS 3HAHUU |
JOTIONTHUTEIbHBIX ~ MCTOYHHUKOB, YMEHHME  HCIOJIb30BaTh  IpH
BBITIOJIHEHUHM Y4YEOHBIX 33JaHUN HAY4YHO-NOMYJISIPHYIO JIUTEpaTypy
(bu3nuecKoro cojaep)KaHMsl, CIPAaBOUYHbIE MaTepUaibl, PECYpPChl CETU
Wnrtepner; BnageHue 0a30BBIMM  HaBBIKAMHM  NpeoOpa3oBaHUs
nHpOpMaUM W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYryl0; YMEHHE
co3ZaBaTb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIIECHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIbKHMX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

IO ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 MEXAHUWYECKUE SABJIEHUA
1 Mexannueckoe BWKeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCHUTENBHOCTD ABHXKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe aBHKeHue. CpenHsis ckopocTb. Popmyna i
1.2 BBIYMCIIEHUS CpeHeN ckopocTu: v = S/t
PaBHOMepHOE mpsIMOJIMHENHOE ABMKEHUE. 3aBUCUMOCTh KOOPAMHATHI Tela OT
BPEMEHH B CIIydae PaBHOMEPHOTO MPSMOJMHENHOTO JIBUKECHHUS:
13 (1) =x,+vt
I'padukn 3aBHCHUMOCTH OT BpPEMEHU JJsi TMPOEKIHMH CKOPOCTH, MPOEKIUU
MepeMEeNIeHus, MyTH, KOOpPAMHATBI NPU PABHOMEPHOM IPSMOJIMHENHOM
JBUKEHUN
3aBUCUMOCTh KOOpPJAMHATHl TEJla OT BPEMEHHM B CIydae PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO ABUKEHUS:
1
Sl =v,, #1+a,* ;
2
@opMynbl U1l MPOEKUHUHM MEPEMELIEHUs, MPOEKUNU CKOPOCTH U IPOEKLIHH
YCKOPEHMS IPU PABHOYCKOPEHHOM MPAMOJUHEHHOM JIBUKEHUU:
2
1.4 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a,(f) =canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'paduky 3aBUCHMOCTH OT BpPEMEHH Il TPOEKIUH YCKOPEHUs, MPOECKIUH
CKOPOCTH, IIPOEKIUU IEPEMEILIEHUs, KOOPAUHATBI IIPU PaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABHKEHUU
CBobGoaHoe maaenue. Popmyibl, ONUCHIBAIOIIKME CBOOOJHOE MaJieHHE Tela I0
1.5 BEPTUKAIM (ABM)KEHHE Tejla BHU3 WM BBEPX OTHOCHUTENIBHO IOBEPXHOCTH

3emnn). I'padukn 3aBUCUMOCTM OT BpPEMEHHU JUIS MPOEKUUH YCKOPEHHS,




MIPOEKIIMM CKOPOCTU M KOOPAMHATHI NpU CBOOOJHOM TaJE€HUU Tejla IO

BEPTUKAIIN

CKopoCTh pPAaBHOMEPHOIO JBIKEHHUs Teja M0 OKpyxHocTh. Hampasienue
CKOpOCTH.

@opmysia g BBIYKCICHHUS CKOPOCTH YEPE3 PAIUYyC OKPYKHOCTH U MEPHUOJ

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOE YCKOpeHHe. HampaBieHHe I[eHTPOCTPEMHUTEILHOTO

yckopeHusi. @opmyna Juisi BBIYACICHUS! YCKOPEHHUS :

1.6
2
a. — v
=R
®dopmyra, CBI3BIBAIOIIAS TIEPUO]] M YaCTOTY OOpaIeHuUs:
v = 1
T
Macca. ITnotHOCTh BemecTBa. @opmyia 1l BBIYUCICHHS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzndeckas BennuuHa. ClI0KeHue Chil
1.9 SBnenue nnepuuu. llepseiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOpa CUJIbI, ICUCTBYIOIIEH HA
TEJI0
Bzaumopenicteue ten. Tpernit 3akoH HeroToHa:
1.11 F. 21 = _P-l—}E
12 Tpenue nokosi U TpeHUe CKONIbKEeHUs. DopMyIia i BEIYUCIECHUS MOJTYJIS CHUIIbI

TPCHUS CKOJIbXKCHUS:




F_=u-N

1.13

Hedopmanust Tema. Ympyrue u Heynpyrue neopmanuu. 3akoH yIpyroi
nedpopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOI'O TATOTCHUA:

My -1,
F=g L1 _2%
R
Cuna TspKecTd. Y CKOpeHue CBOOOTHOTO TaICHHUS.
dopmyrna JUIsl BBIYUCIEHUS CUJIBI TSHKECTH BONIM3H noBepxHocTH 3emun: F = mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckass CKOpOCTb.

HesecomocTs u neperpysku

1.15

Nmmnynbe Tena — BekTopHas pu3nyeckas BEIMUMHA.
=m0

Nmnynec cuctemsl Ten. U3MeHneHune umnysbsca. MMmynbe cumbl

1.16

3aKOH COXpPaHCHHS HMITYJIbCA JIJIST 3aMKHYTOW CHCTEMBI TEJ:
D=0, i, U, =const

PeakxtuBHOE JABHIXCHHC

1.17

Mexannyeckasi pabora. @opmyia Jij1sl BBIYUCICHUS PaOOThI CUIIBL:

A=F5ooscx

MexaHuueckasi MOIITHOCTb:

=24
I

1.18

Kunernueckas u NMOTCHIMAJIbHAs SHCPIUA. d)opMyna JJIs1 BBIYUCIICHUA

KUHETHYECKOM OHEPruun:

HE)E
Ey ="

TeopeMa 0 KMHETHYECKOM OHCPTUH. <D0pMyJ1a JIJIsI BRIYMCIIEHUS IIOTEHITUAIbHOM




OHCPI'UH TCJ1a, IOAHATOIO

Hax 3eMuIéii:

E,=mgh

Mexanudeckast SHEPTHUs:

E=E;.+E 2
1.19 3aK0H COXpaHEHHS MeXaHu4eckoi sHeprun. dopmyna a1 3aK0Ha COXpaHEHUS
MEXaHWYECKOM PHEPTUH B OTCYTCTBUE CWII TpeHus: E = const.
[IpeBpareHne MeXaHMYECKON YHEPTUH MPU HATUIUH CHIIBI TPESHMUSL.
[TpocThie MeXaHU3MBIL. «30J0TOE TPABUIIOY» MEXAHHUKH.
Poruar. Mowment cunsi: M - FL
VYcnoBue paBHOBECHS phlyara:
M +M +..=0
1.20
[TonsmwxHbIi 1 HenoABWKHBIN O051oku. KITJ[ mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBiienue TBEpIOTO TeEA.
dopmyna s BBIYUCICHUS JABJICHHS TBEPAOTO Tena:
_F
pP= G
e JlaBnenue raza. AtmocdepHoe JaBiacHuUE.
' I'mapocraTuyeckoe naBiieHHE BHYTPH KHIKOCTH.
dopmyna sl BBIYUCICHUS 1aBJICHUS BHYTPHU KUIKOCTH:
P=pgh+ D,
1.22 3axoH [lackans. I'mapaBaudeckuil npecc
3akoH Apxumena. @opmyna a1 ONPECICHHUS BbITAJIKUBAIOUIEH CHUJIBI,
JNEHCTBYIOUIEH Ha TEJNO, NOTPYKEHHOE B )KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

Ycnopue nnaBanus Tena. [lmaBanue CYAOB U BO3QYyXOIIJIAaBAHUC




1.24

Mexannueckue KoyieOaHus. AMIUIMTYIA, TEPHOJ W YacToTa KoJeOaHH.

®opmyra, CBSI3BIBAIOIIAS YACTOTY M IIEPUO]] KOJIeOaHU:

1.25

MaremMartnueckuii M NPYKMHHBIM MasaTHUKU. IIpeBpamienue 5sHepruu npu

KOJIE0ATEIFHOM JIBIDKCHAN

1.26

3aryxaromue Koyiebanus. BernyxneHusie konebanus. Pesonanc

1.27

MexaHU4eCcKHue BOJIHEL HpO}lOJ'II)HI)IG N TIOIICPCUYHBIC BOJIHBI. I[J'H/IH& BOJIHBI U

CKOPOCTh PaCHpOCTPAaHECHHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh U BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOM BOJIHBI Ha TPaHMIIE

IByX cpell. IHpa3Byk U ynbTpa3ByK

1.29

Ipakmuueckue pabomol

N3Mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
MPY>KUHBL;, KOAh UIIMEHTa TPEHUSI CKOJIBKEHUS; PAOOThI CHUJIBI TPEHHS, CHIIbI
YIPYTrOCTH; CPEeIHEH CKOPOCTH IBMKEHMsI Opycka MO HAKIOHHOM IUIOCKOCTH;
yCcKOpeHusi Opycka Mpu JBWKEHHHM IO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuojga KojeOaHUM MaTeMaTH4YeCcKOro MasTHHKA,; YacTOThl M IepHoja
KoJieOaHu MPY)KMHHOTO MAasTHHKA; MOMEHTA CHUJIbI, IEHCTBYIOIIETO0 Ha pblYar;
paboThl CUJIBI YIPYrOCTH MHpPHU MOABEME Tpy3a C MOMOIIbI HEMOJIBHXHOIO
0510Ka; paboThl CHIIBI YIPYTOCTH HPU MOABEME Ipy3a ¢ MOMOIIBIO MOJIBUXKHOTO
0JI0Ka.

HccnenoBanue 3aBHUCHMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MHOrpY:KEHHOMN
YacTU TeJa U OT IMUIOTHOCTH KUJKOCTU; HE3aBUCUMOCTH BBITAIKHBAIOLICH CHJIBI
OT MAacCChI T€JIa; CUJIbI TPEHUS CKOJIBKEHHSI OT CHIIbI HOPMAJBHOTO JTaBJICHUS U OT
poJla TIOBEPXHOCTHU; CHJIbI YIPYTOCTH, BO3SHHUKAIOIIEH B MPYKUHE, OT CTEHCHH
nedopManuu MpyKUHBI, YCKOpEeHUs: OpycKa OT yriia HakJOHa HampaBJSIOUICH;
nepuoja (4acToThl) KoJeOaHUN HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEepHOJa
KoJe0aHu MPYKUHHOTO MasTHHKA OT MacChl Ipy3a U KECTKOCTU MPYKHUHBL
UCCIIEJIOBaHNE HE3aBUCHUMOCTH MepuojJia KoJIeOaHW HUTSHOTO MAasTHHKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pblUara

1.30

Qusuueckue s6NeHUs 6 npupode: TPUMEPbl JABWKEHUS C Ppa3IMYHBIMU
CKOPOCTSIMU B KMBOU M HEKUBOI MPUPOJE, NENCTBUE CUIIBI TPEHHUS B IPUPOJE U

TCXHUKEC, MNPUIHMBbBI W OTJIHBBI, IABWXCHUC IIJIAHCT ConHeyHoi CUCTEMBEI,




PEaKTUBHOE JIBU)KCHHUE JKUBBIX OPraHU3MOB, PbIYaru B TEJIE YEJIOBEKA, BIMSHUE
aTMOoc(EepHOro JaBJICHUS HA JKUBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHITHE

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, celicMHU4YecKue BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoftcmea: CIIMAOMCTpP, AATYHUKU IIOJIOKCHHUA, PACCTOAHUA U
YCKOPCHUA, IAUHAMOMCTpP, I[MOAIIHUIIHWUKH, PAKETbl, pbIyar, HOI[BI/I)KHBIﬁ u

HeHOI[BH)KHBIﬁ 6J'IOKI/I, HAaKJIOHHAsA IIJIOCKOCTb, IPOCTHBIC MCXAHU3MbI B 6I)ITy,

13l COOOIIAIOIUECs COCY/bl, YCTPOMCTBO BOJOIPOBOJA, THAPABIMYECKUN TMpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, IXOJIOT,
WCTIOJIb30BAHUE YIIBTPA3BYKa B OBITY U TEXHUKE

2 TEITJIOBBIE SABJIEHUA
OCHOBHBIE  TIOJIOKEHUST  MOJIEKYJISIPHO-KMHETHUECKOM TEOPUU  CTPOCHMS

2.1 BemecTBa. Mojenu TBEPAOTO, KUAKOTO M ra3000pa3HOTO COCTOSIHUI BEIIEeCTBA.
Kpucrannmaeckue u amopdusie Tena

- JIBmwkenne wyactuiy BemecTtBa. CBS3b CKOPOCTH JABWXKCHHUS YaCTHI[ C

' Temneparypoil. bpoynoBckoe aBmxenue, 1upPyzust

2.3 CmaunBaHuE U KallWJUISIPHBIE SIBJICHUS

2.4 TermoBoe pacimpeHue U coxaTue

2.5 TennoBoe paBHOBecHE

)6 Buytpennsas sneprus. PaGota u Temsomnepenaya Kak cHocoObl H3MEHEHHS

' BHYTPEHHEHN 3HEprun

2.7 Bunel Tenonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUYEeHUE
Harpesanue wu oxnaxaenue Ten. KonuwdecTBo  TemymoTel. Y enbHas
TETIIOEMKOCTB:

2.8
O=am(t,—1)
3aKOH COXpaHEHUs SHEPIMM B TEIUIOBBIX Ipoleccax. YpPaBHEHHE TEIIOBOTO
OayaHca:

2.9

QO +0, +..=0
Ucnapenne u xonzaeHcamus. V3mMeHeHUE BHYTpEHHEH HHEpPruM B Ipoliecce
510 WClapeHuss ¢ KoHAeHcanuu. Kumenume KuAKOCTH. YenbHas TemioTa
. napoo6pazoBanus: L = Q/m
2.11 Bnaxxnocts Bo3ayxa




2.12

[InaBnenne wu kpucraymsauus. I3MeHeHHEe BHYTPEHHEH DJHEpPruM IIpH

IUIaBJICHUU U KPUCTAJUIU3allH. yI[eJIBHaS'I TCIJIOTA IIJIaBJICHUA

,_0

m

2.13

BHyTpeHnHss dHEeprus cropanus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHMS TOILIMBA:
q=0/m

2.14

[punnuns! padots! Termnosbix aurateneil. KI1/1 rermoBoro apurarens

2.15

Ipakxmuueckue pabomoi

H3mepenne yaenpHOM TEIIOEMKOCTH METAJUIMYECKOTO LWIMHAPA; KOJIHYECTBA
TEIUIOThI, MOJy4YEHHOTO BOJOW KOMHATHOW TeMmIepaTrypbl (QUKCUPOBAHHOM
Macchl, B KOTOPYK OMNYIIEH HAarpeTsli LWIMHAP; KOJHMYECTBA TEIUIOTHI,
OTJAHHOI'O HAarpeThIM LWJIMHIPOM, TOCIE ONYCKaHHsS €ro B BOJYy KOMHAaTHOW
TEMIIEpaTypbl; OTHOCHUTEIBHOM BIIAJKHOCTH BO3[yXa; YJEIbHON TEIUIOTHI
mIaBjaeHus JpAa. McecnegoBaHue WM3MEHEHHsI TEMIIEpaTyphl  BOJBI  IIPH
pa3IUYHBIX YCJIOBUSX; SIBJIEHUS TEINIOOOMEHA NPU CMEIIMBAHUHU XOJIOJAHOM M

ropsiueii BOJIbI; TpoIiecca HCIapeHust

2.16

Qusuueckue s61eHUs. 8 npupode: TIOBEPXHOCTHOE HATSKEHHE U KallWJUIIpHbIC
SBJIEHUSI B MPUPOJE, KPUCTAIIBI B mpHupoje, uznydenue CoJiHLa, 3aMep3aHue

BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHera

2.17

Texnuueckue ycmpoticmea: KalWUIApbl, TPUMEPbl UCIIOIB30BAHUS KPUCTAIJIOB,
KUJKOCTHBIM TEPMOMETp, JAaTUUK TEMIIepaTypbl, TEPMOC, CUCTEMa OTOIJICHUS
JIOMOB, TUIPOMETPBI, IICUXPOMETp, MMapoBasi TypOMHA, JBUTATENb BHYTPEHHEIrO

CropaHus

OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1

9J'IeKTpI/ISaI_II/I$I TCII. I[Ba BH A SJICKTPHUYCCKHUX 3apsAa0B

3.2

B3aunmopeiictBue 3apskeHHbIX Tell. 3akoH KynoHna

33

3aKkoH COXpaHCHUS JJICKTPUYCCKOTO 3apsaa

34

3J'IeKTpI/I‘IeCKOe I10JIC. HaprI)KéHHOCTB SJICKTPUYICCKOTO  TIOJIA. HpI/IHLII/Il'I

CYIICPIIO3UIUH DJICKTPUICCKUX moJjien (Ha Ka4CCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsAd0B. I[eflCTBHe SJICKTPUYICCKOTO TIOJId Ha

QJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUDJICKTPUKU

3.6

[TocTosiHHBIN 3neKkTpuyecKuid ToK. JlecTBUs anekTpuyeckoro Toka. Cuia Toka.




Hanpsixenue.
I=q/t,U=A/

DJIEKTPUYECKOE COMPOTUBJICHHUE. Y IETHHOE NEKTPUIECKOE COTIPOTUBIICHHE:

3.7 R = pl/S
38 3akoH Oma a5 yyacTka snekrpuueckoit nenu: I = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I =I,:U=U,+U,; R=R,+R,
1 1 1 2
3.9 [TapannensHOE COETUHEHHE MPOBOHIUKOB PABHOTO COMMPOTHBIICHHUS:
U=U;I=1+1;R=2.
2 2 P
Cwmerranable COSAMHEHUS TTPOBOTHUKOB
3.10 PaboTa u MomHOCTH AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH J[xoynsa — Jlenna:
3.11 O=I"R-t
312 OnbiT Opcrena. MarHuTHOE TOJI€ MPSAMOrO MPOBOJHHMKA C TOKOM. JIMHUM
MarHUTHOW MHIYKIIHH
113 MarautHoe MoJi€ MOCTOSHHOTO MarfHura. B3anMoaeicTBHE HOCTOSIHHBIX
MarHuToB
3.14 JlelicTBME€ MarHMTHOTO TOJISl Ha MPOBOJIHUK C TOKOM
3.15 Onbitel @apazes. SBneHue anekTpoMariuTHol nHAykuuu. [Ipasumno Jlenua
Ipaxmuueckue pabomoi
N3mepenue  ANEKTPUYECKOTO  CONPOTUBIECHUS  PE3UCTOpPA;  MOUIHOCTH
ANEKTPUYECKOTO TOKA; PabOTHI ANEKTPUIECKOTO TOKA.
3.16 HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHUKE

(pesncmpbl, J'IaMl'IO‘-IKa), OT HAIIPSPKCHUA Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JIMHBI ITPOBOJHUKA, IIJIOMIAANW €TO IMOIICPECYHOTO CCUCHUA U

YACIBHOTO COIIPOTUBJICHHUSL.




[IpoBepka npaBuiia JUisl SIEKTPUUYECKOTO HAIPSDKEHUS IPU MOCIEI0BAaTEIbHOM
COEIMHEHUHU IPOBOJAHMKOB; MpPaBWJIA JUIsl CHJIbI 3JIEKTPUYECKOIO TOKAa IIpU

HapajuieIbHOM COEIUHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s61eHUs 8 Npupooe: DIEKTPHUUECKUE SBICHHUS B arMmocdepe,

3.17 AIIEKTPUYECTBO >KUBBIX OPTaHU3MOB, MarHUTHOE TOJie 3eMIId, JPei( MOIIOCOB,
POJIb MAarHUTHOTO MOJIS 711 )KU3HU Ha 3eMJle, IOJIIPHOE CUSHUE
Texunuueckue ycmpoucmea: O3IIEKTPOCKON, aMIEPMETP, BOJBTMETP, pPEOCTarT,
CUETYMK  DJIGKTPUYECKOW  DHEPruu,  DJIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBarelbHbIE ANIEKTPOIPUOOPHI (mpumepsl), AJIEKTPUYECKHE
MIpEeIOXPaHUTENH, DJIEKTPOMArHUT, OAJIEKTPOJBHUraTellb IOCTOSHHOTO TOKa,
reHepaTop NOCTOSTHHOTO TOKa
3.19 DnekTpoMarHuTHbIe BoJHEL. [1Ikana smekTpoMarHUTHRIX BOJTH
3.20 JlyueBas monens cBera. [IpsMonnHeiHOE pacipoCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenomiienne cBeta. 3aKOH MPEIOMIICHHS CBETA
3.23 Hucnepcus ceera
-~ JIunza. Xox nydeid B nuH3e. POKYCHOE paccTOsSIHUE JIMH3BI. OnTHUYecKas cuia
' muH3bl: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTuueckue npudopsl
Ipakxmuueckue pabomol
###PartHt#lI3Mepenre ONTUYECKONH CHIIBI coOuparomniel JMH3bI, (OKYCHOTO
paccTosHUs cobuparoliei JMH3bI (10 CBONCTBY pPaBEHCTBA pa3MepOB MpeAMeTa U
U300pakeHusl, KOTja MpeAMET PacIHoJIOKEeH B JBOMHOM (oKyce), MmoKa3aTels
3.26 MPEJIOMIICHUS CTEKJIA.
###Par###lccnenoBanue cBoiicTBa M300pa)KeHUS, MOIYYEHHOTO C IMOMOIIBIO
coOuparomiei JTHH3bI; U3MEHEHHUs (POKYCHOTO PACCTOSIHHMSI JBYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yIJIa MPEIOMJICHUS CBETOBOTO Jy4a OT yrja MaJeHus Ha
IPaHULIE «BO3JyX — CTEKIIO»
197 Qusuueckue s6nenus 6 npupooe. 3atmenus ConHua u JlyHbl, 1Bera Ted,
' ONTHYECKHUE SIBIEHUS B aTMocepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpouicmea: O4YKH, TepHCKom, ¢oToanmapar, ONTHYECKHUE
' CBETOBO/IBI
4 KBAHTOBEBGIE SAABJIEHUA
4.1 PaguoaktuBHOCTh. Anb(da-, Oeta-, raMma-u3nydeHus. Peakuuu anbga-u Oera-




pacriaga

4.2 OmnsiThl Peszepdopna nmo paccesnuto anbha-vactui. [InanerapHas Monens atoma

4.3 CocraB aToMHOTO0 siipa. 13010

4.4 [Tepuoa monmypacnaga aTOMHBIX SiAEp

4.5 SnepHblie peakiuu. 3aKOHBI COXpAaHEHUS 3aPSA0BOT0 M MAaCCOBOTO YHCEIl
Qusuueckue s61eHUs 8 Npupode: E€CTECTBEHHBIH pPaJMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4yd, pPaJUOAKTUBHOE W3JIyYEHUE MPUPOJIHBIX MHUHEPAJIOB,
JeficTBHE paJMOaKTUBHBIX U3JTy4YEHHUI Ha OpraHu3M YeJloBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUIYAJIBHBIM J103UMETpP, KaMepa

BI/IJ'II)COHa, AACpHad SOHEPreTuka




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka: 7-i kinacc: 6a30BbIN YPOBEHb: yUeOHUK; 3-€ U3/laHue, nepepadoTaHHOE
[epsimkun .M., UBanoB A.U. AkironepHoe o6miectBo «M3aaTeabcTBO
«IIpocsewenue»

» Gdusuka: 8- kinacc: 0a30BbIA YpPOBEHDb: YUEOHUK; 3-€ U3AaHue, nepepadoTaHHOe
[epsimkun .M., UBanoB A.U. AkuronepHoe o6miectBo «M3aaTteabcTBo
«IIpocBemienue»

» dusuka: 9-i knacc: 0a30BbIA YpPOBEHDb: YUEOHUK; 3-€ U3AaHue, nepepadoTaHHOe
[leppimikun .M., I'yrauk E.M., UBanoB A.U. u ap. AkunoHepHoe 00111ecTBO

«HS,II&TGJILCTBO ((HpOCBCH_ICHI/IC»
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