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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE IOJIOKEHUI M TpeOOBaHMI K pe3yiabTaTaM OCBOECHHsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTellbHOW mporpamMmel, mpenctaBieHHblx B DPI'OC OO0, a Takke ¢ yd€Tom
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENIwy TpernojaBaHus y4eOHOTO
npeaMera «Pu3ukay.
Conmepxanue  mporpaMMbl 1O (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYarOIIMXCS W OPraHU3alui0 H3ydeHHs (U3UKH Ha
JeATeNbHOCTHOM OcHOBe. B mporpamMe mo ¢u3uke yYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanusanuu TpeboBannit PI'OC OOO Kk TMIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yidbTaTaM  OOydeHHus, a  TaKkKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHUsl.
[IporpamMma no Qusuke ycTaHaBIMBaeT paclpeielieHne y4eOHOro maTepuana o rojaam
oOyuenust (1o Kiaccam), NpeajaraeT MPUMEPHYIO TOCIENI0BATEIbHOCTh H3YUYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJep>KaHUus M Y4€Te BO3PACTHBIX
0COOEHHOCTEN 00yJaromuxcsl.
[Iporpamma no ¢usnke pa3paboTaHa C IENbI0 OKa3aHUsI METOANMYECKON MOMOIIIH YUUTEII0
B CO3JJaHUH paboyeil MporpaMMebl 1o y4eOHOMY MIPEeIMETY.
®du3zurKa SBISAETCS CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MIPEIMETOB,
MTOCKOJIbKY (PM3UYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBICHUN, M3Y4aeMbIX XUMHUEH,
OunoJsioTHel, acTpoHOMHUEH U PU3NUECKON reorpadueil, BHOCUT BKJIAaJl B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHpa, MpeAocTaBisieT HauOoJiee sicHble oOpa3lbl NMPUMEHEHHS HaydHOro MeToja
MO3HAHUS, TO €CTh CIIoco0a MoTy4eHus: JOCTOBEPHBIX 3HAHUN O MHUPE.
OnHa w3 TIaBHBIX 33734 (U3UYECKOTO 00pa3oBaHUs B CTPYKType 0O0Iero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPAaMOTHOCTM M HHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpPENAIOJaraeT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTepU3YIOIIMMHI €CTECTBEHHO-HAyYHYI0 TPAMOTHOCTD:
® Hay4yHO OOBSCHSTDH SIBIICHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHMUS;
® UHTEPHPETUPOBATH JAaHHBIE W MCIOJb30BaTh HayyHbIE JOKa3aTeNbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henn wm3yueHus (U3NKUH HAa yYpOBHE OCHOBHOTO OOIIEr0 OOpa30BaHMs OIpPENEICHBI B
Konuenuuu npenogaBanus ydyeOHoro npeaMera «Pusnka» B 00pa30BaTENbHBIX OPraHU3aLUAX
Poccuiickoit ®enepaiuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBL,
yrBepxka€HHON pemenreM Koisernn MunncrepctBa npocsemenus Poccuiickoit denepaunn
(mpotoxon ot 3 nexabps 2019 r. Ne ITK-48H).
Hean usyvyenus pusuku:
e npuoOpeTeHHEe HHTEpeca W CTpeMJIeHUs OOydJaroIuxcs K HaydHOMY H3YUEHHIO
MIPUPO/IbI, pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTABIEHUH O HAyYHOM METOJe TMO3HaHUA © (opMHpOBaHHE
HCCIEA0BATENBCKOTO OTHOLIEHHUS K OKPYKAIOIINM SIBIICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa U3y4yeHHs OCHOB CTPOEHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;



e (dopMupoBaHHE MPEACTABICHUNA O POJHM (PU3MKH [UIA Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;
® Dpa3BUTHE NPEACTABICHUNH O BO3MOXKHBIX cdepax Oyaymed npodeccnoHaIbHON
JeATeIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOATOTOBKA K JAajbHEUIIEMY OOyYEHHUIO B 3TOM
HaIpaBJICHUU.
JlocTiokeHre STHX Iefiell mporpamMmbl 1Mo (puU3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHus 00eCIICUNBACTCS PEIICHUEM CIICAYIOIINX 3aa4:
e npuoOpeTeHHe 3HAHWKA O JAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKHX,
TETUTOBBIX, IIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;
e npuoOpeTeHHEe YMEHHH ONUCHIBATh W  OOBICHATH (PU3MUYECKHE SBJICHUS C
WCTIOJIb30BAHNEM TIOTYUYCHHBIX 3HAHUH;
® OCBOGHHE METOJIOB pEHICHHS MPOCTEHIINX pacu€THBIX 3a/7a4 C HCIOJIh30BAHUEM
(GU3NIECKUX MOJIEJIeH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3a71ay;
® Dpa3BUTHE YMEHUH HAONIOJATh NPUPOAHBIC SBJICHUS W  BBIOJHITH  OIBITHI,
nabopaTopHble pabOTHl M AKCIEPUMEHTAIBHBIE HCCICIOBAHUS C HCIOJIb30BaHUEM
W3MEPHUTEIBHBIX TIPHOOPOB;
® OCBOCHHE MPUEMOB paboOThl ¢ WHMOpMaIUel (PU3NUECKOro COoAepKaHUs, BKIIOYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHUSX (GU3WKH, aHaIH3 H KPUTHYECKOE
OlleHHBaHME UH(OpPMaLIUY;
® 3HAKOMCTBO €O cepamu MpoheCcCHOHATHHON AeATETLHOCTH, CBI3aHHBIMU C (PU3UKOM,
Y COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHMKEHUSIX (PU3NUYECKOI HAYKH.
Ha usydenune ¢usuku (06a30BBI ypOBEHb) HA YPOBHE OCHOBHOIO 00IIEero 0Opa3oBaHUs
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B Henemo), B 8 kinacce — 68 gacoB (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEINIO).

[Ipenyaraemerit B mporpaMme 1o Gpu3uke nepedeHs Ja00paTOPHBIX pabOT M OMBITOB HOCHT
PEKOMEH/IATENIBHBIN XapakTep, YYUTeNb JeiaeT BhIOOp MpOBENCHHS JTa0OpaTOpHBIX paboT U
OTIBITOB C YY4ETOM MHIUBUIYATBHBIX OCOOCHHOCTEH 00YJatONIMXCsl, CITIUCKA 3KCIIEPUMEHTATLHBIX
3aJJaHUH, TIpeIaraeMbIX B paMKax OCHOBHOTO IOCYJapCTBEHHOTO 3K3aMeHa 10 (hU3UKe.

COJAEPXAHUE OBYUYEHMUSA

7 KJIIACC

Pa3nen 1. ®dusuka u e€ poJib B NO3HAHUHU OKPYKAKOIIEr0 MUPA.

®duzuka — Hayka o mpupoje. SBineHus npupoabl. Ou3ndeckue sSBICHUS: MEXaHUUYECKUE,
TEIUIOBbIE, 3JICKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHBL W3mepeHue ¢usnueckux BenuuuH. Du3ndeckue MPUOOPHI.
[TorpemHocTs M3MepeHnid. MexayHapoiHas cucTemMa €IMHHII.

Kak ¢usuka u apyrue ecrecTBEHHblE HAyKH M3y4daloT mpupony. EcTecTBeHHO-Hay4HBIN
METO/I TO3HAHUS: HAONIOJeHHe, IMOCTAHOBKAa HAyYyHOTO BOMPOCA, BBIABWKEHHE THIIOTES,
OKCIEPUMEHT II0 TPOBEPKE THUMNOTe3, O0O0bsicHeHHe HabmogaeMoro seiaeHus. OmnucaHue
(bu3MYECKUX SIBJICHUN C TIOMOIIBIO MOJIENEH.



Jemoncmpayuu.
1. MexaHuueckue, TEIUIOBBIE, IEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
2. ®wusuveckre TpUOOPHI U MPOLEAYPa NPSIMBIX U3MEPCHHI aHAJIOTOBBIM M LU(POBHIM
puOOpPOM.

Jlabopamopubvie padbomot u onvimel.
Onpenenenre HeHbl JeJIEHUs MIKAJIbl U3MEPUTEIBHOTO Ipudopa.
N3mepenue paccTossHUM.
N3mepenune 00bEéMa JKUAKOCTH U TBEPIOTO Tema.
Onpenenenne pa3sMepoB MalbIX TEIl.
N3mepenue temmeparypbl IpH IOMOIIM JKUAKOCTHOTO TEpMOMETpa M JaT4yHKa
TEMIIEpaTyphbI.

6. IlpoBenenue wuccienoBaHUs IO TMPOBEPKE TUIOTE3bl: JATBHOCTH MOJIETAa MIapUKa,

MYILIEHHOTO0 TOPU30HTAIBHO, TEM 0O0JIbIlIe, YeM OOJIbIIIE BHICOTA MTYCKA.

Paznea 2. [leppoHauyasnbHble CBeJleHUS 0 CTPOCHUH BellecTBA.

CrpoeHue BelecTBa: aTOMbl W MOJEKYJbl, HUX pa3Mmepbl. ONbITHI, J10Ka3bIBAIOILINE
JUCKPETHOE CTPOEHHE BEILIECTBA.

JBm>kenne dvactuil BemiecTtBa. CBA3b CKOPOCTH JBHMXKEHUS YacTHUI[ C TEMIEpaTypoi.
BbpoyHoBckoe naBuxenue, muddy3us. BzauMoneicTBHe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.
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ArperaTHble COCTOSIHMSI BEI[ECTBA: CTPOGHHME Ta30B, JKUAKOCTEH M TBEPABIX
(kpucTaymunueckux) Ten. B3aumocBs3bp Mexay CBONMCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHbIX COCTOSHUI
BOJIBI.

Jemoncmpayuu.

1. HabGmroneHue OpOyHOBCKOTO JBUKCHUS.

2. Hab6monenue nuddy3uun.

3. HaOnronenue sBICHHM, OOBICHIIOMMXCS NMPUTSHKEHUEM WIA OTTAJIKHMBAHUEM YacTHUIL

BEILIECTBA.

Jlabopamopnuie pabomel u onvimel.

1. OueHka quaMeTpa aToMa METOAO0M PSIOB (C UCIOJIb30BaHUEM (GoTorpaduii).

2. OnbIThI 0 HAOIIOIEHUIO TEIUIOBOTO PACHIMPEHHUS Ta30B.

3. OmnbIThI 10 OOHAPYKEHUIO ACUCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKECHHUS.

Paznen 3. /IBu:kenue U B3anMoaeicTBHE TeJl.

Mexanuueckoe aBuxeHue. PaBHOMepHOe U HepaBHOMEpHOE JBUKEHUE. (CKOpOCTb.
Cpennsisi CKOPOCTh TP HEPABHOMEPHOM JIBMKEHUH. Pacu€r myTu U BpeMeHU JIBUKEHHUS.

SBneHue uwHepuuu. 3aKOH HHepuuU. B3aummopeiicTBue Ten Kak NpPUYMHA H3MEHEHUS
CKOpPOCTH JIBWKEHMs Tell. Macca kak Mepa uHepTHOcTu Tena. [lmoTHocth BemectBa. CBA3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYII B €JMHHIIE 00bEMa BELIECTBA.

Cuna Kak XapakTepucTHMKa B3aumojenctBus Ten. Cuiia ynpyroctd U 3akoH ['yka.
N3mepenue cuiibl ¢ MOMOIIBIO JAMHAMOMETpA. SIBIeHUE TAroTeHuss W cuia TsokecTd. Cuna
TSDKECTH Ha Apyrux raHerax. Bec tenma. HeBecomocTs. CrnoxeHue cuil, HampaBJ€HHBIX I10
onHOH npsmoii. PaBHozelcTByromas cui. Cuna TpeHus. TpeHHe CKOJIBKEHUS U TPEHHUE MOKOSI.
Tpenue B mpupoe U TEXHUKE.

Hemoncmpayuu.

1. HabnropeHrne MEXaHHMYECKOTO ABMKEHUS Tea.

2. W3mepeHne CKOPOCTH MPSMOJIMHEMHOTO JBUKEHUS.



Habnronenue siBieHUs: HHEPLIUU.

Habnronenue u3MeHEeHUs: CKOPOCTH MPH B3aUMO/ICHCTBUH Tell.

CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEL.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopuwvie padbomot u onvimel.

1. OmnpeneneHue CKOPOCTM PaBHOMEPHOIO JBMKEHHUS (IIapuKa B >KUIKOCTH, MOJEIU

AN IS

ANEKTPUYECKOTO aBTOMOOHIISA U TaK JIajiee).

2. OmpeneneHue cpelHEd CKOPOCTU CKOJIBXKEHHsI Opycka WM IIapuKa 10 HAaKJIOHHOU
IIJIOCKOCTH.

3. Ompexaenenue MIOTHOCTU TBEPIOTO TEA.

4. OnbIThl, JEMOHCTPUPYIOIIKNE 3aBUCUMOCTh pacTshKeHMs (Je@opManuu) MpyKUHBI OT
MIPUIIOKEHHOMN CHUJIBI.

5. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT Beca Tesla U
XapakTepa COIPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBnenune TBEPABIX TeJl, dKUAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHbILIEHUS U YBEIMUEHUS AaBiieHus. JlapieHue ra3a. 3aBUCUMOCTh
JaBJIEHUA Tra3a oT 00bEMa, Temnepatypsl. Ilepenaua naBneHuss TBEPABIMU TEIaMH, KUJIKOCTIMU
u razamu. 3akoH [lackansg. ITHeBMaTHueckue MallWHBI. 3aBUCUMOCTb JABJICHUS KUAKOCTH OT
ryounbl.  [mapocratmueckuit  mapagokc. CooOmiaromuecs —cocynsl. ['mapaBinndeckue
MEXaHU3MBI.

Atmocdepa 3emnun u atMmochepHoe naBieHue. [IpUuuHBI CyleCTBOBAaHUS BO3AYIIHOU
o6onoukn 3emau. OnbiT Toppuuennu. M3mepenue aTrMochepHOro MaBJICHUSA. 3aBUCHUMOCTH
aTMOC(epHOro JaBJIeHHS OT BBICOTHI HaJl YypoBHeM Mops. [lpubGopbl mis u3MepeHUs
aTMOC(hepHOTO JTaBJICHHUS.

JleiicTBHE KUJIKOCTH U Ta3a Ha MOTPY)XKEHHOE B HUX TeNl0. BeITankuBaromias (apxumMe0Ba)
cuna. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.
3aBUCHUMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTypHhI.

[lepenava naBiaeHUS KUIKOCTHIO U Ta30M.

CooOmaromiuecst COCypl.

I'mapaBnuueckuit nmpecc.

[IposiBnenue aericTBUS aTMOC(EPHOTO TABICHHUS.

3aBUCHMOCTh BBITAIKUBAIOLIEH CUJIBI OT 00bEMa TOTrPYKEHHON 4YacTH Tela M

IJIOTHOCTH KUAKOCTH.

PaBeHCTBO BHITANKUBAIOIIEH CHIIBI BECY BHITECHEHHOM KUIKOCTH.

VYcnoBue 1uUIaBaHMs TeJ: IUIaBAaHUE WU TMOTPY)KEHUE Tel B 3aBUCUMOCTU OT

COOTHOIIIEHUS TUIOTHOCTEH Tela U KUAKOCTH.

Jlabopamopusie padbomot u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Telsla B BoJie OT 00bEMa NOrpyKEHHON B JKHUIKOCTh
4acTH TeJa.

2. OmpezneneHue BBITAIKUBAIOIIEH CHJIbI, JCHCTBYIOIIEH Ha TENO, NOrPYKEHHOE B
KUAKOCTb.

3. IlpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOLIEH CHJIBI, JCHCTBYIOIIEH Ha TEIO B
XKUAKOCTH, OT MaccChl TeJa.
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4. OnbIThl, IEMOHCTPUPYIOLIKE 3aBUCUMOCTb BBITAJIKMBAIOIEH CHIIbI, IEUCTBYIOIICH Ha
TEJIO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOM B KUIKOCTh YaCTH TeJla U OT IJIOTHOCTH
KUJKOCTH.

5. KoncrpynpoBaHue apeoMeTpa WIM KOHCTPYMpPOBAaHUE JIOJAKM U OIpeAeieHue €&

rpy30I10AbEMHOCTH.

Paznes 5. PaGora u MomiHOCTb. JHeEprus.

Mexannueckasi padota. MOITHOCTb.

[Ipoctbie MexaHu3Mbl: pblyar, OJOK, HakJIOHHas IUIOCKOCTh. IlpaBmiio paBHOBecus
peryara. [IpuMeHeHne mpaBmiia paBHOBECHSI pbhlyara K OJIOKY. «30JI0TO€ MPaBHIIO» MEXaHUKH.
KIIJ mpocteix MexaHu3MoB. [IpocTeie MeXxaHU3MBI B OBITY M TEXHUKE.

Mexannueckas sHeprus. KuHermueckas W noTeHUuanbHas sHeprud. [Ipespainenue
OJIHOTO BUJAa MEXaHUYECKOM 3HEPTUU B APYroil. 3aK0H COXpaHEHUs SHEPTUU B MEXaHUKE.

emoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopuovie pabomot u onvimel.

1. Omnpenenenue pabOThl CHJIBI TPEHUS TPU PABHOMEPHOM [JBHKEHMM Tella IO

TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBaHue yCIOBUM PaBHOBECUS pblyara.

3. HUsmepenue KIIJ] HaKIIOHHOW IIOCKOCTH.

4. HW3ydeHue 3aKOHA COXPAHECHHSI MEXaHUYECKOW SHEPTHUH.

8 KIIACC

Pa3nen 6. TenioBble iBJIeHHS.

OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO--KUHETHYECKOW TEOPUH CTPOEHUs BelecTBa. Macca
U pa3Mepbl aTOMOB H MoOJeKyd. OmNbIThl, MNOATBEPKAAIONINE OCHOBHBIE TIOJIOKEHHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Mopenu TBEPAOTO, )KUAKOTO U ra3000pa3HOr0 COCTOSIHMM BemecTBa. Kpucrammmyeckue u
amopdusbie Tena. OObsICHEHNE CBOMCTB T'a30B, )KUIKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIPHO--KUHETUYECKON Teopuu. (CmadyuMBaHME W KaNWUISIpHbIE sIBIEHUS. TeroBoe
pacIIUPEHUE U CKATHUE.

Temneparypa. CBsizb TeMmmepaTypbl €O CKOPOCTBIO TEIUIOBOIO JBMKCHHUS YAaCTHIIL.
Buayrpennsis  sHeprus. CnocoObl HW3MEHEHHS BHYTPEHHEH DSHEpPruu: TeIuionepeaadya u
coBepiieHre padboThl. Buapl Temionepenaun: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3TyYeHHE.

KoanuecTBo TemnoTel. YaenpHass TEIUIOEMKOCTh BellecTBa. TemnooOMeH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TemuioBoro OanaHca. [ImaBieHune W OTBEpAECBaHHE KPUCTAILTMYCCKUX
BEILIECTB. YJCNbHAs TemoTa IuiaBieHus. IlapooOpasoBanue W KoHjaeHcanus. McmapeHue.
Kunenue. YnenbHas TermioTa mnapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEpATypbl KHIEHHS OT
aTMOC(hepHOTO JTaBJICHHS.

Bnaxxnocts Bo3yXa.

DHeprus TOIIMBA. Y IelbHAas TEMJI0Ta CrOPAHUSL.

[Mpuanuner padotsl TeruoBbix aBurareneit KIIJ[ TemmoBoro nBuratens. TeruioBbie
JIBUTATENH U 3aIIUTa OKPYKAIOIIEH Cpe/bl.

3aKOH COXpaHEHUs U MPEBPAILCHUs SHEPTHH B TEIUIOBBIX MPOLECCaX.

JHemoncmpayuu.

1. Habnrongenre OpOYHOBCKOTO JBHKEHUSI.

2. Hab6mronenue nuddys3un.



Habnronenue siBineHui cMauMBaHUs M KalTWJUISIPHBIX SIBIICHUH.

Habnroenue TerioBoro pacumpeHust Tell.

N3menenne JaBJICHUS ra3a Mpru USMCHCHUHA OG'LéMa W HarpC€BaHWM WJIN OXJIAXKICHUU.
[IpaBuia u3MepeHus TeMIEpaTypsl.

Bunapl Tenonepenayu.

OxnakJieHue Npu COBEPLICHUHN PaOOTHI.

N kW

9. HarpeBanue npu coBepiieHuy pabOThl BHEIIHUMHU CHIIAMHU.

10. CpaBHeHME TEMIOEMKOCTEN Pa3INYHbIX BELIECTB.

11. HabGnronenue KUMeHus.

12. HabOnrogeHue nocTosiHCTBA TEMIEPATyphl IPU IJIaBIEHUH.

13. Mojenu TemnoBbIX ABUTaTENEH.

Jlabopamopusie padomot u onvimel.

OnpIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUSL.

OnpITHI 0 BhIpAIIMBAaHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIM caxapa.

OnpIThI 10 HAOIIOACHUIO TEIJIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTENH U TBEP/BIX TEI.
Onpenenenre AaBlieHUs BO3lyXa B Oa/sIOHE IITPHILIA.

OnepIThI, AEMOHCTPUPYIOUINE 3aBUCHUMOCTh JaBJI€HHs BO3[dyxXa OT €ro oobéMa u
HarpeBaHus WIH OXJIaKICHUSI.

M S

6. IlpoBepka TrHUMOTE3bl JHHEHHOW 3aBUCHUMOCTH [UIMHBI CTOJIOMKAa J>KUJIKOCTH B
TEPMOMETPHUECKON TPYyOKE OT TeMIIepaTyphl.

7. HaOmogeHne M3MeHEHHUs BHYTPEHHEH SHEpruM Tejla B pe3yibTare TeIuionepenadyu U

paboTHl BHEIIIHUX CHUL.

8. HccnenmoBanwue siBJICHHS TEIIOOOMEHA MPU CMEIIMBAHUH XOJIOAHOU U TOPSUEH BOJIBI.

9. OmpeneneHue KOJWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM NpHU TEIMIOOOMEHE ¢

HarpeThiM METATHYCCKUM ITUITUHAPOM.

10. Onpenenenne ynenbHON TEMIOEMKOCTH BEIIECTBA.

11. VccnenoBanue npoliecca uCnapeHus.

12. OnpenenieHrne OTHOCUTEIBLHOM BIAXKHOCTH BO3IyXa.

13. Onpenenenue yneabHON TEMIOTHI IUIABICHUS JIbJa.

Pa3znesn 7. diiekTpryeckne 1 MAarHuTHbIE sIBJICHHSI.

Onektpuzarus Tel. J[Ba poma 3JIeKTpUUYECKHX 3apsaoB. BzammonelcTBHe 3apsyKeHHBIX
ten. 3akoH Kymona (3aBUCUMOCTh CHIIBI B3aMMOJICUCTBHS 3apsSKEHHBIX TEI OT BEJIWYUHBI
3aps7I0B U PACCTOSHUS MEXK]Y TEIaMH).

Dnextpuueckoe nose. Hanpsx€HHOCTh dnekTpuydeckoro mous. [IpuHuun cymeprno3uuuu
AIIEKTPUYECKHX MMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu sieKTpuUYecKuX 3apsaoB. DJIEMEHTApHBIA 3JeKTpudeckuil 3apsn. CtpoeHue
atoma. [IpoBOTHUKY U TUAIICKTPUKHU. 3aKOH COXPAHECHHS JICKTPUUECKOTO 3apsa.

DNeKTpUYecKuid TOK. YCIOBHUS CYIIECTBOBAHUS OJIIEKTPUYECKOro Toka. McTounuku
MOCTOSIHHOTO TOKa. JleWCTBUSA ANEKTPUYECKOrO TOKa (TEIMJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUN TOK B JKHMJIKOCTSIX U ra3ax.

Onektpuyeckas 1menb. Cuma Toka. DieKkTpuueckoe HampspkeHue. ConpoTHBICHHE
MPOBOJIHUKA. YJENbHOE CONPOTUBIEHHWE BemlecTBa. 3akoH Owma i ydacTka Ienu.
[TocnenoBarenbHOE M NapAIJIENBHOE COEAMHEHUE IPOBOJHUKOB.

PaGoTta 1 MOIITHOCTD 3MEKTPUUECKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpudeckue memnu
Y IOTPEOUTEIH IIEKTPUUYECKOM dHeprun B ObITy. KOpoTKOE 3aMbIKaHHE.



[ToctostHHbIE MarHuThl. B3auMoAeNCTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe IIOJI€.
MarnuTHoe noJie 3eMJId U ero 3HaueHHe s ®Ku3HU Ha 3emie. OnbIT Dpcerena. MaruutHoe noJie
3JEKTPUYECKOTO TOKA. [I[puMeHeHne IIEKTPOMAarHuTOB B TEXHUKE. [[eliCTBME MarHUTHOTO TOJIS
Ha T[POBOJHUK C TOKOM. OJEKTPOIBUIATENb IOCTOSHHOrO TOoKa. lMcnoap3oBaHue
AJIEKTPO/IBUraTeNIel B TEXHUUYECKUX YCTPONCTBAX U Ha TPAHCIIOPTE.

Oneitel  @apaness. SIBieHue  asnekTpomMarHuTHoM  uHAykuuu. IlpaBuio  Jlenua.
OnekrporeHeparop. CrocoObl TOJYyYEHHS] DIICKTPUUECKOM DSHEPruu. ODJIEKTPOCTAHIMU Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DneKkTpu3aIus Tel.

JIBa posa NEeKTPUYECKUX 3apsA0B U B3aUMO/JICHICTBHE 3apsyKEHHBIX TEJI.
YCTpOoUCTBO U IEHCTBHE IIEKTPOCKOTIA.

DnekTpocTaTHuecKas NHIYKIIHS.

3aKOH COXpaHEHUsI DJIEKTPUUECKUX 3apsI0B.

[TpoBOAHMKY W AUDITIEKTPUKH.

MopennpoBaHu€e CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO TTOJIS.

HcTOYHMKH MOCTOSITHHOTO TOKA.

JIeNCTBHS SEKTPUYECKOTO TOKA.

NNk LD =
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. DIIEKTPUUECKHUI TOK B KUIKOCTH.

. I'a30BbI# pa3ps.

. I3mepenune cuitbl TOKa aMIepMETPOM.

. I3MepeHnue >1eKTpruuecKoro Hanps>KeHUs! BOJIbTMETPOM.

. PeocTtaT u Mara3uH cOnpoTHUBIICHUIA.

. B3anmoieficTBre MOCTOSTHHBIX MAarHUTOB.

. MonenrpoBaHue HEBO3MOXHOCTHU Pa3/IeieHHs MOII0COB MarHUTA.

. MonienrpoBaHue MarHUTHBIX MOJI€H MOCTOSIHHBIX MarHUTOB.

. OneIT Dpcrena.

. MarautHoe nose Toka. JJIeKTPOMarHur.

. JleiicTBre MarHUTHOT'O TIOJISl HA POBOJIHUK C TOKOM.

. DIEeKTpoIBUraTelb MOCTOSTHHOTO TOKA.

. UccnenoBanue siBACHUS IEKTPOMArHUTHOW MHIYKIIUH.

. OnbiTel Dapajes.

. 3aBUCUMOCTb HaIlpaBJICHUS WHIYKIIMOHHOTO TOKa OT YCIOBUM €ro BOSHUKHOBEHHS.

25. DneKTporeHepaTop MOCTOSSHHOTO TOKA.

Jlabopamopnuie pabomel u onvimel.

OnbIThI 10 HAOTIOACHUIO SJCKTPU3AIMH T MHIYKIIUEH U IPU COMPUKOCHOBEHUH.

HccnenoBanue neicTBUS AIEKTPUIECKOTO MOJI HA TPOBOJIHUKH U JUATICKTPUKH.

COopka u mpoBepKa padOoThI IEKTPUUECKOH IeTH MOCTOSHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HAPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, UAYIIETO Yepe3 pe3UCTOP, OT COMPOTUBIICHUS

pe3ucTOopa U HaNpsHKEHUS Ha PE3UCTOpeE.

7. OnbIThl, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  3JIEKTPUYECKOTO  CONPOTHUBIICHUS
MIPOBOJIHMKA OT €r0 JJIUHBI, IJIOLIAIU OTIEPEYHOTO CEUEHUsI U MaTepuaa.

8. IlpoBepka mpaBuja CIOXEHUS HANPSHKEHUU MPH MOCIEI0BATEILHOM COEIMHEHUU

JIBYX PE3UCTOPOB.
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9. IlpoBepka npaBuia Jjs CUJIbI TOKa MPHU NapauieIbHOM COEIMHEHUHN PE3UCTOPOB.

10. Onpenenenue pabOTHI AEKTPUIECKOTO TOKA, UIYIIETO YePe3 PE3UCTOP.

11. Onpenenenue MOLHOCTH IEKTPUUECKOTO TOKA, BHIJEIIIEMON Ha PE3UCTOPE.

12. UccnenoBaHue 3aBUCMMOCTH CUJIbI TOKA, MAYILETO YEPE3 JaMIOUYKy, OT HaIpsKEHUs
Ha HEW.

13. Onpenenenue KIIJl narpeBarensi.

14. ViccnenoBaHue MarHUTHOTO B3aUMO/IEHCTBUS IOCTOSIHHBIX MarHUTOB.

15. I3yuyeHue MAarHUTHOrO II0Ji TIOCTOSIHHBIX MAarHUTOB NpU HUX OOBEIWHEHUU U
pas3JelieHun.

16. VccnenoBanue necTBUS 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI B3aUMOJICHCTBUS KATYILIKA C TOKOM U
MarHuTa OT CUJIbl TOKa U HaIlpaBJIEHUS TOKA B KaTYyIIIKE.

18. M3yuenue neicTBUS MarHUTHOTO NOJISl HA TPOBOJHUK C TOKOM.

19. KoHctpynpoBaHue U U3ydeHue padoThl 2JIEKTPOIBUTATEIS.

20. Uzmepenne KIIJ] anekTpoaBUraTeibHON yCTaHOBKH.

21. OnpITEl MO MCCIECIOBAHUIO SIBIICHUS SJIEKTPOMAarHUTHOW HMHAYKLIHH: HCCIEIOBAHHE
W3MEHEHUI 3HaYeHUS U HallpaBJICHUsI UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuyeckue siBJICHUS.

Mexanndeckoe ABrmkeHHe. MarepuanbpHasg Touka. Cucrema orcuéra. OTHOCHTEIBHOCTh
MEXaHMYECKOr0 JBWKEHUS. PaBHOMEpHOE mpsMOIMHENHHOE ABWXkeHHe. HepaBHOMepHOe
npsAMOJIMHENHOE JBWXKeHHe. CpeaHsss U MIHOBEHHAas CKOPOCTh Teja NP HEPABHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHOyckopeHHOE TpsiMoJinHelHOe aBkeHne. CBoOoHOe maneHne. OnbIThI
lanunes.

PaBHOMepHOE ABIKeHHE 1O OKpyx)HOCTH. Ilepuoa m dactora oOpamenus. Jluneitnas u
YIJIOBAsi CKOPOCTH. LIeHTpocTpeMuUTEIbHOE YCKOPEHHE.

[TepBriit 3akoH Herotona. Bropoit 3akon Herotona. Tpetuii 3akoH Herorona. [IpuHiun
CYIEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cuja TPEHUs CKOJIBKEHHMS, CUila TPEHHS
MIOKOs1, APYTUE BUABI TPEHUSI.

Cuna TsKECTH U 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOPEHHE CBOOOJHOIO TMaJeHUSs.
JBuxenne mnaHer Bokpyr Connua. IlepBas kocmmueckass ckopocTb. Heecomocth u
Meperpy3KH.

PaBHOBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Telo. PaBHOBecHe TBEPIOTO Tea
C 3aKpeIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynse Tena. U3menenune umnyinbca. Mmnynbe cuiibl. 3aKOH COXPAaHEHHUS! UMITYJIbCA.
PeakTuBHOE NBMXKEHUE.

Mexannyeckass paboTa U MOIIHOCTh. PaboTa cum TshkecTH, ympyroctd, TpeHusi. Cs3b
SHepruu U paboTel. [loTeHIManbHas SHepPrus Tena, MOTHSATOrO HaJa MOBEPXHOCTHIO 3EMIIH.
[TorenunanpHas 3Heprus cxxarod npyxxunsl. Kunernueckas sneprus. Teopema 0 KUHETUYECKOM
SHEPruu. 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUU.

Jemoncmpayuu.

1. HabnropeHrne MEXaHHYECKOTO ABMKEHUS Tea OTHOCUTENBHO Pa3HbIX TEJ OTCUETA.



2. CpaBHeHME IyTE€H M TPAEKTOPUHM IBIKEHHS OJAHOIO U TOIO XKE TeJa OTHOCHUTEIBHO
pa3HbIX TEJI OTCUETA.

N3mepenune cCkopocTy U yCKOPEHUS IPSIMOJIMHENHOTO JIBHKEHUS.

HccenenoBanue Npu3HaKoB paBHOYCKOPEHHOTO JIBUKCHMUS.

Habntoienue ABM>KEHUS TeNa M0 OKPYKHOCTH.

Habnroienne MexaHn4YecKuX sIBJICHUN, IPOUCXOJAIIMNX B cucTeMe oTcuéra «Tenexkay

A

npu e€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHHH OTHOCHUTENFHO KaOMHETA (PU3HKH.

7. 3aBHUCHUMOCTb YCKOPEHHS TeJia OT MAcChl TeJla U ICUCTBYIOIIECH HA HETO CHJIBIL.

8. HabGmonenue paBeHCTBa CUJI IPU B3aUMOAEHCTBUU TEJL.

9. V3meHeHue Beca Tena NpU YCKOPEHHOM JIBUKEHUMU.

10. Ilepenaua umnysnbca Npu B3aUMOJAEHCTBUU TE.

11. Ilpeobpa3zoBanusi 3HEPTUH MTPH B3aUMOJICHCTBUH TEJI.

12. CoxpaHeHHe UMITyJIbCaA IIPU HEYIIPYTrOM B3aUMO/IEHCTBUU.

13. CoxpaHeHue UMITyJbCa IpU a0COTIOTHO YIIPYroM B3aWMOAEHCTBUU.

14. HabnroneHne peakTUBHOTO JIBUXKEHUS.

15. CoxpaHeHne MEXaHUYECKOM SHEPTUU MTPHU CBOOOJHOM MAJCHUH.

16. CoxpaHeHre MEXaHUYECKOM SHEPTUU NIPU JBMKEHUHU TeJa MO/ AeMCTBUEM MPYKHHBI.

Jlabopamopnuie pabomel u onvimel.

1. KoncTpyupoBaHue TpakTa i pa3roHa U JallbHEHIIEro paBHOMEPHOTO ABMKEHUS
LIapyKa UITH TEJIEKKH.

2. OmpezneneHue cpeaHEH CKOPOCTH CKOJBKEHHSA Opycka WM JBUKEHMS IIapUKa I0
HAaKJIOHHOM TUIOCKOCTH.

3. OmnpenesieHUE YCKOPEHHUsI Tejla MPU PABHOYCKOPEHHOM JIBMKEHWH IO HAKJIOHHOM
IJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4yaJbHOW CKOPOCTH.

5. IlpoBepka rumorespl: €CiM IpPU PABHOYCKOPEHHOM JIBUKEHUH O€3 HadaibHOM
CKOPOCTM IIyTM OTHOCATCA KaK psJiI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME
IIPOMEXXYTKHA BPEMEHHU OJJUHAKOBBI.

6. UccrnenoBaHue 3aBUCHUMOCTH CHUJIbl TPEHMS CKOJIBXKEHHS OT CHJIbI HOPMAJIbHOTO
JIABJICHMSL.

7. Omnpenenenue Ko3hGUIMEHTa TPEHUSI CKOJIBKEHHUS.

Omnpenenenne )xECTKOCTU MPYKHUHBI.

9. Ompenenenne pabOThl CHUIBl TPEHUS MPU PABHOMEPHOM JIBUKEHHUH Teja 10
TOPU30HTAIBHONW OBEPXHOCTH.

10. Ompenenenrie pabOThl CUJIBI YHIPYTOCTH IPH MOIBEME Ipy3a € HUCIOJIb30BAHUEM
HETOIBM)KHOTO U TIOIBMXKHOTO OJIOKOB.

11. 3ydenue 3aKkoHa COXpaHEHUS SHEPTUH.

Pazgen 9. Mexannveckue KoJ1e0aHUs M BOJIHBI.

KonebarenbHoe nBmxeHne. OCHOBHbBIE XapaKTEPUCTHKHM KoJeOaHM: MEpUOJi, 4acToTa,

amMIIuTyAa. MaremaTuyeckKMii M NpYKUHHBIH MasTHUKU. [lpeBpaieHue »HEpPruu Impu
K0J1e0aTeIbHOM JIBUKEHUH.

o

3aryxaromue kojeOaHus. BoiHyxaeHHble KojeOaHus. Pesonanc. MexaHnuecknue BOJHBIL.
CpolicTBa MeXaHMYECKHUX BOJH. [Ipo/10sibHBIE M TONIEpEYHBIE BOJIHBL. J[JIMHA BOJHBI U CKOPOCTb
e€ pacpocTpaHeHus. MexaHn4ecKHe BOJIHBI B TBEPIOM TEJE, CEHCMUYECKHE BOJIHBI.

3ByK. I'poMKOCTb 3ByKa 1 BbicOTa ToHA. OTpaskeHue 3ByKka. IH}pa3Byk U yabTpa3ByK.



Jemoncmpayuu.

Habnronenue xonebanuii Tes moJ1 AEHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.

Habnronenue BBIHYX/IEHHBIX KOJI€OaHMI U pe30HAHCA.

Pacnipoctpanenue poJ0JabHBIX U IONEPEYHBIX BOJIH (Ha MOJIEIH).

HaGumro/ieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

I

AKYyCTHYECKHMI pE30HAHC.
Jlabopamopubvie padbomot u onvimel.
1. Omnpenenenue 4acTOTHI U EPUOJIA KOJIeOaHUI MaTeMaTHUYECKOIO MasiTHUKA.
2. OmnpezneneHue 4acTOThHI U NepHOJIa KOeOaHUH NPYKUHHOTO MAasATHHKA.
3. HccnenoBaHue 3aBUCMMOCTH TEpHOJAa KOJEOaHUH IMOABEIIEHHOTO K HUTU Ipy3a OT
JUTMHBI HATH.
4. HWccnenoBaHue 3aBUCHUMOCTH IepHoJa KojeOaHUN MPYKUHHOTO MasTHHKA OT Macchl
rpysa.
5. TlpoBepka HE3aBUCHMOCTH TE€pHOJia KOJeOaHWIl Tpy3a, MOJBEIICHHOTO K HHUTH, OT
Macchl rpysa.
6. OmbITEL, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh TIEpHOJia KojeOaHW MPYKUHHOTO
MasITHUKA OT MacChl TPy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHuUst CBOOOHOTO MMaICHHUS.
Pasnen 10. DnekTpoMarHuTHOE 10J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMArHuTHOE TMOJIe. DJIEKTPOMArHUTHbIE BOJIHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJH. [lIkana 35eKTpoMarHuTHBIX BOJIH. Vcronb30BaHnEe 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBS3U.
DJieKTpoMarHuTHas npupoa ceera. CKopocTh cBeTa. BoJIHOBBIE CBOWMCTBA CBETA.
emoncmpayuu.
1. CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.
Jlabopamopnuie pabomel u onvimel.
1. M3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C IOMOIIbIO MOOMIIBHOTO TenedoHa.
Pa3pen 11. CBeToBLI€e SIBJIEHUS.
JlyueBas monenp cBera. Mcrounuku cBeta. lIpsmonMHEHOE pacnpoCTpaHEHUE CBETA.
3atmenus CousiHna u JIynel. Otpaxkenue cBera. [Lnockoe 3epkaiio. 3aKOH OTpaXKEHHS CBETA.
[Ipenomiienne cBera. 3aKoH mpeaomiieHHs cBeTa. [loaHoe BHyTpeHHee OTpa)K€HUE CBETa.
Hcnonp30BaHue MOJIHOTO BHYTPEHHETO OTPAKEHHSI B ONITHUECKUX CBETOBOJIAX.
Jlunza. Xox myueit B mnmH3e. Omnrtuyeckas cucreMa ¢oToamnmnapara, MHUKPOCKONa U
Teneckona. ['1a3 kak ontuyeckas cucrema. baM3opykocTs U JaIbHO30PKOCTb.
Paznoxxenue 6enoro cseta B criekTp. OnbiTel HetoToHa. ClioskeHHE CIIEKTPAIbHBIX [IBETOB.
Hucnepcus cera.
Hemoncmpayuu.
[IpsiMonMHENHOE PAaCcTIPOCTPAHEHUE CBETA.
OTtpaxxeHue cBera.
[Tonyuenue n300pakeHHit B MIOCKOM, BOTHYTOM U BBIITYKIIOM 3€pKajiax.
[Ipenomiienue cBera.
OnTHyeckuii CBETOBOI.
Xon nyueit B cobuparomieit JuHse.
XoJ Jlydel B paccenBaroley JIMH3E.
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8. TlomydeHue n300paKeHUH C MOMOIIBIO JTHH3.

9. Tpunuun neiictBus oroanmapara, MUKPOCKOIIA U TEIECKOIIA.

10. Mopensb rnasa.

11. Paznosxenue 6e10ro cBeTa B CIEKTP.

12. Tlomy4yenue 6eIoro cBeTa MpH CI0KCHUH CBETa Pa3HBIX IIBETOB.

Jlabopamopuwvie padbomot u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH YIJla OTPaKEHMsI CBETOBOTO JIyya OT yrja IaJIeHusl.

2. HM3yuyeHue XapakTepUCTUK N300pa)KEHUs MPEIMETA B IFIOCKOM 3€pKaJe.

3. HccnenoBaHue 3aBUCMMOCTH yIila IMPEJIOMIIEHUS! CBETOBOTO Jiyda OT yIJla NaJeHUs Ha
IPaHULIE «BO3LyX—CTEKIION.

[Tony4yenue n300pakeHUI C MOMOIIBI0 COOMPAOIIEH JTUH3HI.

Omnpenenenre (GOKYCHOIO pacCTOSIHUS U ONITUYECKON CHIIBI COOMpAIOIEH INH3BI.
OneITHI IO Pa3I0KEHUIO OEI0T0 CBETa B CHEKTP.

OnpIThl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOIIOJEHUM 4Yepe3 IBETOBBIE
(GUIBTPBL.

Nown s

Pasznen 12. KBanToBble siBJIeHHS.

OmnsiTel Pesepdopaa u nmnanerapuas mojens aroma. Moaens atoma bopa. Ucnyckanue u
roryionieHue ceera atoMoM. KBaHTel. JInHeluaTeie ClIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oeta- W ramma-uznydeHus. CTpoeHHE aTOMHOTO sapa.
Hyknonnass Monens aromuHoro snpa. HM3otombel. PamgnoaktuBHBIE mpeBpamienus. llepuon
MOJIypacnaia aTOMHBIX sIJIEp.

SnepHbie peakuuu. 3aKOHBI COXPAHEHUS 3apsiJJ0BOTO MU MAaCCOBOTO YMCEN. DHEPTHS CBA3U
aToMHBIX saep. CBs3p maccel M dHepruu. Peaknuu cuHTe3a W AeneHus sanep. VcrouHukum
sHepruu CoJiHIIa U 3BE3I.

Snepnas sHepreTuka. JledcTBUs paguoaKTUBHBIX U3TYYCHUN HA )KUBBIE OPTraHU3MBI.

Jemoncmpayuu.

CrexTpbl U3JIy4€HHs U TOTJIOLEHUS.

CrnexTpsl pa3InyHbIX Ta30B.

Cnekrtp Bogopoa.

Habmronenue TpekoB B kamepe BuibcoHa.

PaGota cuérunka HOHU3UPYIOMIUX U3TYyUCHHI.

. Perucrtpauus uznydeHus: IpupoIHbIX MUHEPAJIOB U MPOIYKTOB.
Jlabopamopnuie pabomel u onvimel.

1. HaOnropeHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITyUCHHUS.

S N

2. HccnenoBaHWe TPEKOB: M3MEPEHHUE SHEPTrUM YaCTHUIBI 10 TOPMO3HOMY IYTH (IO

dboTtorpadusim).

3. H3mepenune paiuoakTHBHOTO (hOHA.

IoBTOpPHTENIBLHO-00001IAKOIIINI MOTYIb.

[ToBTOpUTENBbHO--0000MIAIOIIMI  MOJYNIb NpeAHAa3HAYeH Uil CHCTeMaTu3alud U
0000111eHUsT TPEIMETHOTO COJIEPKAHMSI U OTbITA JIEITETbHOCTH, IPHOOPETEHHOTO MPH U3YYEHUHU
BCEro Kypca (pu3MkH, a Taxke A MOATOTOBKM K OCHOBHOMY IOCYAApCTBEHHOMY 3K3aMEHY I10
¢bu3uke a5 00yJaroUINXCsl, BHIOPABIINX 3TOT YU€OHBIN MpeaMeT.

[Ipy M3yd4eHUM JAHHOTO MOJYJS pPEATU3YIOTCSA U CHUCTEMAaTH3UPYIOTCS  BHJIbI
NEeATeNbHOCTH, Ha OCHOBE KOTOPBIX oOecrmeuuBaercs JOCTHXKEHHE TNPEAMETHBIX U
MeTanpeIMETHbIX IUIAHUPYEMBIX Pe3yJbTaToB 00ydeHUs, (hopMuUpyeTcs eCTeCTBEHHOHaydyHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIEIOBaHMS SBJICHUNA HPUPOIBI M TEXHUKH,



OBJIAZICHUE YMEHUSMHU OOBSICHATh (HU3MUYECKHE SBICHHS, MPUMEHSS IOJydCHHbIE 3HAHUS,
pelarh 3a/1a4u, B TOM YMCJI€ KAYECTBEHHBIE M 3KCIIEPUMEHTAIIBHBIE.
[IpuHIMIMATBEHO AEATEILHOCTHBIN XapakTep AaHHOIO pasjielia peaau3yercs 3a CUéT Toro,
4TO 00ydarouIrecs BBIIOIHSAIOT 33aHNs, B KOTOPBIX UM MPEAIaracTcs:
Ha OCHOBE MOJY4YEHHBIX 3HAaHUH paclio3HaBaTh U HAY4YHO OOBSACHATH (PU3HUECKUE SIBIICHUS
B OKpY)Karolllel MpUpPOJe U NOBCEIHEBHOM KU3HH;
WCIIOJIb30BaTh HAyYHBIE METOMABI UCCIEAOBAHUS (U3UUECKUX SIBICHUH, B TOM YHUCIE IS
IIPOBEPKHU MIIOTE3 U MOJIYYEHUSI TEOPETUUECKUX BbIBOJIOB;
OOBSICHATH HaydyHbIE OCHOBBI HamboJiee BAXKHBIX JIOCTHKCHHHA COBPEMEHHBIX TEXHOJOTHI,
HanpuMep, MPAKTUYECKOTO HCIOJb30BaHUS PA3JIUYHBIX HCTOYHUKOB JHEPIMH Ha OCHOBE
3aKOHA MPEBPALLEHUS U COXPAHEHMS BCEX U3BECTHBIX BUOB SHEPTUH.
INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

W3ydyenne ¢u3uku Ha ypOBHE OCHOBHOrO 00ImIero oOpa3oBaHMs HamlpaBlieHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPCAMETHBIX U IPECIMETHBIX O6p330BaTeJ'IBHI)IX PE3YIbTATOB.

B pesynpraTte wu3ydeHuss (GU3MKA HA YPOBHE OCHOBHOTO 0OmIero oO0Opa3oBaHUS Y
obOyuarorierocs OynyT chOpMHUPOBAHBI CIEAYIONTNE JUIHOCTHBIE PE3YyIbTaThl B YaCTH:

e 1) MaTPUOTHYECKOI0 BOCIIUTAHUA:

e [J mposiBIIeHNE WHTEpEca K HCTOPHH M COBPEMEHHOMY COCTOSIHUIO POCCHICKOHN (hru3ndecKoit
HayKU;

e [] IEHHOCTHOE OTHOIIEHHE K IOCTHKEHUSIM POCCUMCKHUX yUEHBIX--(PU3UKOB;

e 2) rpa’kIaHCKOr0 M J1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

e [] rOTOBHOCTb K aKTUBHOMY Y4acTHIO B 00CYK/IEHUU OOIIECTBEHHO 3HAYMMBIX U STHUYECKHUX
npo0ieM, CBSI3aHHBIX C MMPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUHN PpU3nKu;

e [] 0co3HaHHE BaKHOCTH MOPAJIbHO--3TUUYECKUX MPUHIIUIIOB B A€ATEILHOCTH YUEHOTO;

e 3)3CcTeTHYeCcKOro BOCIIUTAHMSI:

e [] BOCHpHSATHE ICTETHUYECKUX KadyecTB (PM3MYECKON HAyKH: €€ TapMOHMYHOTO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

¢ 4) HEHHOCTH HAYYHOI0 NMO3HAHUS:

e [] oco3HaHuE LIEHHOCTH (PM3MYECKON HAayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHpA,
OCHOBBI Pa3BUTHSI TEXHOJIOT U, BaKHEHIIIEH COCTABISIONICH KYIbTYPbI;

e [] pa3BuUTHE Hay4yHOI JIF0O03HATEIILHOCTH, HHTEPECa K UCCIIEOBATENILCKOM AeATeIbHOCTH;

e 5) ¢popMupoBaHHSs KYJIbTYPbI 3I0POBbS H IMOIMOHAILHOI0 0J1arONOJIYy HUsI:

e [] oco3HaHWE LIEHHOCTH 0€30mMacHOTO 00pa3a KHU3HU B COBPEMEHHOM TEXHOJOTUYECKOM
MHpE, BaKHOCTH TMpaBWJI O€30MacHOr0 IMOBEJACHUS Ha TpaHCIOpTE, Ha JOpOrax, C
ANEKTPUYECKUM U TEIJIOBBIM 000PYIOBAHUEM B JIOMAIIIHUX YCIOBUSIX;

e [] chopMUPOBAHHOCTH HaBBIKA pedieKCUU, TPU3HAHUE CBOETO MpaBa Ha OLUIMOKY U TaKOTO
e TpaBa y APYroro 4eloBeKa;

e 6) TPyZIOBOro BOCIIUTAHUA:

[] akTMBHOE y4acTHe B PEIICHUU MPAKTHUECKUX 33/1a4 (B paMKax ceMbH, 00pa3oBaTeIbHON

OpraHu3aIiy, TOPoJIa, Kpas) TEXHOJIOTHUECKOHN U COI[MAILHOM HAIlPaBICHHOCTH, TPEOYIOIINX B

TOM YHUCIIe U PU3MUECKUX 3SHAHUMA



e [J MHTEepec K MPaKTHYECKOMY U3Y4EHHIO MpoQeccuil, CBA3aHHBIX ¢ (PU3UKOIL;

e 7) 3K0JIOTHYEeCKOI0 BOCIIMTAHMS:

e [J opueHTauus Ha TNpUMEHEHHE (U3WYECKUX 3HAHMW IS pelIeHus 3aaad B objacTu
OKpY)KaIoIllel CpeJibl, MJIAHUPOBAHUS MOCTYIKOB U OLEHKU MX BO3MOXHBIX IOCIEACTBUM
JUISl OKPYKAKOLIEH CpeJibl;

e [] oco3HaHue r100aIbHOIO XapaKTepa SKOJIOTHUYECKUX MPOOIeM U IMMyTeH UX pelIeHMUS,;

e §8) aganTanuM K U3MEHAIIMMCS YCJIOBHAM COLUAIBLHOH M NPUPOIHOM Cpeabl:

e [] moTpeOHOCTH BO B3aUMOJAEWUCTBUM TpPU BBHINOJIHEHUHM HCCIECJOBAaHUM U THPOEKTOB
(u3nyecKoil HaNpaBIECHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

e [] NOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO 1€ATEIbHOCTD;

e [] noTrpeOHOCTH B (OPMHPOBAHUM HOBBIX 3HAHUN, B TOM uucie (POPMYIHpPOBATh HJIEH,
MOHSTHS, TUTIOTE3bI O (PU3NUYECKUX 0OBEKTAX U SIBICHUSX;

e [] oco3HaHue 1ePUIUTOB COOCTBEHHBIX 3HAHUIM U KOMIETEHTHOCTEH B 00J1aCTH (PU3UKU;

e [] IUIaHUPOBAHME CBOETO PAa3BUTHSI B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUM;

e [] cTpemjieHME aHaJIU3UPOBATh U BBIABIATH B3aUMOCBSI3W MPHUPOJBI, O0OILIECTBA U
SKOHOMMKH, B TOM YHCJIE C UCHIOJIB30BaHUEM (PU3NUECKUX 3HAHUIA;

e [] OLEHKAa CBOMX JEHCTBUH C y4ETOM BIMSHHUS Ha OKPYKAIOLIYIO0 CpEeay, BO3MOMXHBIX
ri100aILHBIX MTOCJIEACTBUM.

METAIIPEIMETHBIE PE3YJIbTATbBI

B pesymerate ocBOeHHsS TmporpaMMmbl Mo (U3MKE Ha YPOBHE OCHOBHOTO OOIIETro
oOpaszoBaHusi y oOydvaromierocss OyayT chOpMHUpPOBaHBI MeTanpeAMeTHbIe Pe3yJbTaThl,
BKITIOYAOIIME TIO3HABATEIbHBIC YHHBEpPCATbHBIC y4eOHBIC JCHCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCaJIbHbIC YUeOHbBIE ICHCTBHUSI, PETYISTUBHbBIC YHUBEPCAIbHbIC yUeOHbIC ICHCTBHSL.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue neicTBu:
® BBISBIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBJICHHI);
® YCTaHaBIIMBAThH CYIIECTBEHHBIN MPU3HAK KJIAaCCHU(PHUKAIIMN, OCHOBAHUS JJIs1 0000IIeH s
U CpaBHEHUS;
® BBIABIATH 3aKOHOMEPHOCTH M IMPOTHBOPEUHS B PacCMaTpUBaeMbIX (pakTaxX, NaHHBIX U
HaOIOACHUAX, OTHOCSAIIUXCS K (DU3UUCCKUM SIBIICHUSIM;
® BBIABIATH NPUYMHHO--CIICACTBEHHBIC CBS3U NPU U3YUYECHUH (PU3NYECKUX SIBICHUN U
MPOLIECCOB, JEJIaThb BBIBOABl C HCIIOJIb30BAHUEM JEIYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKTIOUYEeHUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3SX (PU3MUECKUX BEIUYUH;
® CaMOCTOATENIBHO BHIOMpaTh CMOCOO0 pemieHUs YydeOHOM  (u3myeckord 3amadu
(cpaBHEHHE HECKOJBKUX BapHAHTOB pEIICHMs, BBIOOp HamOolee MOAXOMSIIET0 C
Y4E€TOM CaMOCTOSITEILHO BBIJICTIEHHBIX KPUTEPHEB).
ba3zoBble uccieaoBarebckue 1eMCTBUS:
®  JICIOJIb30BaTh BOMPOCHI KaK MCCIIEOBATENbCKA HHCTPYMEHT MO3HAHUS;
® T[POBOJUTH IO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECJOXKHBIN
(bu3MUeCKuit HIKCIEPUMEHT, HeOOIbIIIOE HCCIeI0BaHNe (PH3UIECKOTO SIBIICHUS;



OILICHUBATh Ha MPUMEHUMOCTHb U JIOCTOBEPHOCTh MH(OPMAIHIO, TOIYYEHHYIO B XOJIE
HCCIeA0BaHUs WM SKCIIEPUMEHTA;

CaMOCTOSITENIBHO  (OpMYIHPOBaTH OOOOMIEHNS © BBIBOABI 10  pe3yabTaTam
MPOBEAEHHOTO HAOIIOACHUS, OIBITA, UCCIICIOBAHYS,

MIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIICEe Pa3BUTHE (PH3UICCKHUX ITPOIIECCOB, a TAKKE
BBIIBUI'aThb IMPCATIOJIOKCHUA 00 ux PAa3BUTHUU B HOBBIX YCJIOBUAX U KOHTCKCTaX.

Pa6ora ¢ undopmanmeii:

MPUMEHATh Pa3JIMYHbIE METOJIbl, MHCTPYMEHTBhl U 3alpoChl MPU IOUCKE U OTOOpe
nHGOpPMAIINY WK TAHHBIX C YIETOM MPEUIOKEHHONW yaeOHOM (hpru3nyecKoi 3a1aun;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALUIO PA3IUYHBIX
BUJIOB ¥ (POPM IpEACTaBICHUS;

CaMOCTOSITEJIBHO BBIOMPATh ONTUMAIbHYIO (GOpMYy IMpeacTaBieHHs HHpopManuu U
WUTIOCTPUPOBATh pellaeMble 3a/adll HECJIO0XHBIMU CXEMaMHM, AuarpaMMaMy, HHON
rpaguKoi U UX KOMOMHAITUSIMHU.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHBLIC y‘{eﬁﬂble JeHCcTBHUA:

B Xo/e OOCyXJeHMs y4eOHOro Marepuasa, pe3yJlbTaToB JIabOopaTOpHBIX pPabOT U
MTPOEKTOB 3aj]aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOM TEMBI M BBICKA3bIBATh UJICH,
HaIleJICHHBIE Ha PEIICHUE 3a/1a41 U TOJIepKaHne 01aroKenaTeTbHOCTH OOIICHUS;
COTIOCTABJIATh CBOM CYXKICHHS C CYXKJICHUSMH JPYTHX YYaCTHHKOB JIMAJIOra,
O0OHapYy)XHBaTh Pa3JININE U CXOACTBO TTO3HIIHIA,

BBIpaXKaTh CBOXO TOYKY 3PEHHSI B YCTHBIX M TUCHMEHHBIX TEKCTaX;

MyOJIMYHO  TPEIACTABIATh  PE3YJAbTAThl  BBIOJHEHHOTO  (PM3UYECKOTO  OIbITa
(’KCTIepuMeHTa, UCCIIE0BAHMS, IPOEKTA);

MOHUMATh M KCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHAWBUAYaJIbHOW pabOTHI
MIPU PEIICHUH KOHKPETHOU (Pr3nUecKoi IpoOIeMBl;

MPUHAMATh [EIH COBMECTHOW JCSTEIhHOCTH, OPraHWU30BBIBATH JCHCTBHS MO €€
JOCTIDKEHHUIO: PACIPENeIATh POJIA, 0OCYKIIaTh MPOLECCH U PE3YJIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

BBITIOJIHATh CBOKO 4acTh Pa0OTHI, JOCTHrasi Ka4eCTBEHHOTO pe3yibTara MO CBOEMY
HATPABJICHUIO U KOOPIUHHUPYS CBOU JACUCTBUS C IPYTHMH YWICHAMH KOMaH/IbI;
OIICHWUBATh KAYeCTBO CBOCTO BKJIaJAa B OONIMA MPOAYKT 1O KPUTEPHSM,
CaMOCTOSATENIBHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHHBepcabHble Y4eOHbIe JeiicTBHSA

Camoopranuszanmsi:

BBISBJIATB NTPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYalUsAX, TPEOYIOUINX Ul peIeHUs
(bu3nYecKuX 3HAHUH;

OpUEHTUPOBATHCSI B PA3IMUHBIX MOJXO0JAX NPHUHATHS pEHIeHUuH (MHIMBUAYaJIbHOE,
MIPUHATHE PELIeHHs B TPYIIE, IPUHATHE PEIIEHUH Ipyoi);

CaMOCTOSITEJIbHO COCTAaBJIATh AJITOPUTM pelleHus (u3nueckod 3aauu WM IUIaHa
UCCIIEIOBAaHUS C Y4YETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATH MpeJiaraeMble BapUaHThl peIlIeHUH;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJLJIEKT:



® 1aBaTh aJICKBATHYIO OLIEHKY CUTYAllMH U IIPelararh IUIaH €€ U3MEHEHUS;

e OOBSCHATH TPHYUHBI JOCTHKCHHUS (HEIOCTW)KEHHUS) pe3yJabTaTOB JAEATEIbHOCTH,
JlaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY;

® BHOCHUTH KOPPEKTUBHI B JICATEIHLHOCTh (B TOM YHCJIE B XOJ BBINOJHEHHUS (PU3NIECKOTO
HCCIIEIOBAaHUS WJIM IIPOEKTAa) Ha OCHOBE HOBBIX OOCTOSITEILCTB, HM3MEHHUBIIHUXCS
CUTYallul, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYAHOCTE;

® OILICHMBATh COOTBETCTBUE PE3YJIbTATa LIEIU U YCIOBUSM,;

® CTaBUTH ce0s1 HA MECTO APYTrOTo YeJIOBEKa B XOJI€ CIOpa WIM JTUCKYCCUU HA HAYYHYIO
TEMY, IOHUMaTb MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTOro;

e [puU3HaBaTh CBOE MpPaBO Ha OMMOKY MpU pelIeHUH (UINYECKUX 3a1ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ ITPABO APYTOro.

MHNPEAMETHBIE PE3YJIbTATbBI

K koHy oOyuenuss B 7 kjacce npeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJKHBI

oTpaxatb c(QOPMHPOBAHHOCTH Y OOYUJAIONTUXCS YMCHHI:

® HCIIOJB30BAaTh TIOHATHSA: (HU3UYECKHE ¥ XWMHWYCCKUE SBIICHUS, HaOJIOJCHHE,
AKCIIEPUMEHT, MOJIEJb, THIIOTE3a, CIUHUILI (PH3MYCCKUX BEIIMYWH, aTOM, MOJICKYJIa,
arperaTHbIE COCTOSIHHS BeliecTBa (TBEPIOE, JKHUAKOE, ra3000pa3HOE), MEXaHUYECKOe
NBWOKCHHE  (paBHOMEpHOE, HEPaBHOMEPHOE, NPSIMOJMHEHHOE),  TPaeKTOpPHs,
paBHOJEHCTBYIOIAsl cwia, Aedopmarus (ympyras, IUIacTHYecKas), HEBECOMOCTb,
COOOIIAIOINECS COCY/IBI;

e paznmuuath sBieHUs (Auddy3us, TETIOBOE IBIKCHUE YaCTHI] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEpPHOE NIBM)KEHUE, MHEpLHUs, B3aHUMOJICIICTBHE Tell, paBHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHOW OCBhIO BpalleHUs, Iepenaya AaBJiICHUS TBEPIBIMU
TeJIaMHU, KUAKOCTSIMHU U razaMu, aTMoc(hepHOe JaBleHue, IIaBaHue TeJl, IPEBpalleHus
MEXaHUYECKOM HEPTUH) MO OMHCAHUIO UX XapaKTEPHBIX CBONCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (GU3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSBIECHUE W3YYEHHBIX (PU3NYECKUX SBJICHHUI B OKPYKAIOIEM MHpE, B
TOM uucie (QU3NYECKHE SBJICHUA B MPHUPOJE: NMPUMEPHI ABIKEHUS C PA3IUYHBIMU
CKOPOCTSIMU B KHBOW W HEXHBOW Npupoje, ACHCTBHE CHIIBI TPEHHUS B MPHUPOJAE U
TEXHUKE, BJIHUSHHE aTMOC(PEPHOTO AABJICHHS Ha XUBOW OpraHusM, IUIaBaHHE pPbIO,
pBIUard B Telie YeloBeKa, IPU 3TOM IEPEeBOJUTH MPAKTUUYECKYIO 3a7ady B y4eOHYIO,
BBIICTISATH CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKHU) (PU3UUECKUX SBIICHHIA,

® OIUCHIBATh U3yYCHHBIC CBOMCTBA TEN U (HPU3MUECKUE SIBICHUS, UCTIONb3ysd HU3NUECKUE
BENTUYMHBI (Macca, 00bEM, MIOTHOCTH BEIIECTBA, BPEMs, MYThb, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIPYrOCTH, cUJa TSDKECTH, BEC Tella, Ccuja TPEHUs, JaBlIEHUE
(TBEpIoro Tema, KUAKOCTH, Tasza), BBITAJKWBAIONIAs CHIIA, MeXaHHUYecKas pabora,
MOIIIHOCTh, TIIJIEY0 CHJIBL, MOMEHT CHJIBI, KOX(PQHUIMEHT TOJE3HOTO JIeHCTBUS
MEXaHHU3MOB, KHUHETHUECKass U TMOTEHIMAbHAS DHEPrus), MPH OMUCAHUHU MPaBUIHHO
TPAaKTOBAaTh PUINYECKUI CMBICI HCTIONIb3yeMbIX BETUYHH, UX 0003HAYCHUS U €TUHUIIBI
(bu3MYECKUX BEIUYUH, HAXOAUTh (OPMYNbI, CBA3BIBAIOIINE MAaHHYIO (PU3UYECKYIO
BETUYMHY C JPYTMMH BEIWYMHAMH, CTPOUTH TpPapUKHd HU3YUYEHHBIX 3aBHCHUMOCTEH
(bU3HYECKUX BETUYMH;



XapaKTepU30BaTh CBOMCTBA TeJ, (PHU3UYECKHUE SIBICHUS M TIPOIECCHI, HCIOIB3YS
MpaBUiia CJIOKEHUS CUJI (BAOJb OJHOW mpsimMoil), 3akoH ['yka, 3akon [lackains, 3akoH
ApxuMmesa, MpaBUIIO paBHOBECHS pbryara (OJ0Ka), «30JI0TOE IMPABUIIO» MEXaHUKH,
3aKOH COXpAaHEHUSI MEXaHUYEeCKOW HSHEpruu, MpU OSTOM JlaBaThb CIIOBECHYIO
(hOopMyIMPOBKY 3aKOHA U 3aMMCHIBATh €T0 MaTEMATHYECKOE BBIPAKCHHCE,

OOBSCHATh (U3WYCSCKUE SBJICHHS, MPOIECCHl W CBOWCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYalMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH MPUYHHHO-
-CJICJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 1—2 JIOTMYECKUX IIaroB C OMOPOM Ha
1-2 wu3ydeHHBIX CBOWCTBA (DU3MYECKUX SBICHUH, (QHU3MYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemaTth pacy€THbIe 3amayd B 1—2 JEWCTBHS, WCIONB3yd 3aKOHBI W (POPMYIIBI,
CBSI3bIBAIONINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaiM3a YCIOBHS 3aJaduu
3aMUCHIBAaTh KPATKOE YCJIOBHUE, MOJCTABIATh (DU3MYECKUE BEIUYHHBI B (HOPMYIBI U
MPOBOJIUTHh PACUETHI, HAXOJUTh CIPABOYHBIC JIaHHBIE, HEOOXOJUMBIC ISl PEIICHUS
3a/1a4, OL[EHUBATh PEATUCTUYHOCTh MOJYYEHHON (PU3NUYECKOI BEIMYMHBI;
pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO pPEIIUTh TMPU TOMOIIUA (HUZHIECKUX
METOJIOB, B OIMCAHWHM WCCJICJAOBAHMS BBIJCISTh MPOBEPSIEMOE MPEANOJIOKEHNE
(rumote3y), pasznuyaTh W HWHTEPIPETUPOBATH TOJTYYCHHBIM pPE3yNbTaT, HAXOIUTh
OImMOKH B XOJI€ OTIBITA, JIeTIATh BEIBOIBI IO €TO pe3yiIbTaTaM;

MIPOBOJIUTH OTBITHI TIO HAOTIOMEHUIO (U3UYECKUX SBICHUN WIN (PU3NYECKUX CBOWCTB
Ten: (OpPMYIHpPOBATh TPOBEPSEMBIE TIPEAINOJIOKEHUS, COOMpaTh YCTAaHOBKY W3
MPEI0KEHHOT0 000PYA0BAHHUS, 3aMUChIBATh XO/1 OMbITa U (POPMYIHPOBATH BHIBOIBL;
BBITIOJIHATH MPsIMble U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tella, 00bEMa, CHIIBI U
TEMIEPATyphl C HCMOJIb30BAaHHUEM aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, 3aMHUCHIBATHh
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHOUM aOCOFOTHOM MOTPEITHOCTH N3MEPEHUI;
MIPOBOJIUTh MCCIIEOBAaHUE 3aBHCHUMOCTH OJHOW (PM3UYECKON BEIMYHMHBI OT JIPYTOH C
HCIOJIb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH IyTH PABHOMEPHO JIBUXKYIIETOCS
TeJaa OT BPEMEHU JBWKEHUS TEJa, CUIIbl TPEHUS CKOJIBXKEHUsS OT Beca TeJla, KaueCcTBa
00pabOTKM TMOBEPXHOCTEM Tel M HE3aBUCUMOCTH CHJIBI TPEHHsS OT IUIOIIAIU
COIIPUKOCHOBEHUS TEJ, CHJIbl YIPYrOCTH OT YJUIMHEHUS NPYKHUHBI, BBITAIKUBAIOLIECH
cuiibl OT 0O0BbEMa MOTrPY)KEHHOM YacTM Tela M OT IUIOTHOCTH >KUIKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, Ha KOTOPYIO MOrPYKEHO TeJo,
yCIIOBUHM TIUJIaBaHUSI TEJN, YCJIOBHH paBHOBECHs pblyara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM Y4eOHOTO HCCIEIOBAaHUSA, COOMpPAaTh YCTAHOBKY U  BBITIOJIHATH
U3MepeHus, cleAysl MpeUIoKEHHOMY IJIaHy, (UKCUPOBATh PE3yNbTaThl MOITY4EHHOMN
3aBUCHUMOCTH (PU3MYECKUX BEIMYMH B BUJAE MPEIJIOKEHHBIX TaOMUI[ U TPaduKOB,
JIeNIaTh BBIBOJBI IO PE3YJIbTaTaAM HCCIIEIOBAHMS;

MPOBOJUTh KOCBEHHBIE H3MEpEeHHs] (U3NUYECKUX BEIMYMH (IJIOTHOCTH BEIIECTBA
KUJIKOCTH W TBEPAOro TeNa, Cujla TPEHUS CKOJIBKEHHUsS, JIaBJIEHME BO3/yXa,
BBITAJKUBAIOLIAs CHJIa, JICWCTBYIOIIAas Ha TMOTPYKEHHOE B KUIKOCTh TEJO,
KO3 (GUIIMEHT MOJIE3HOTO JEHCTBUSL MPOCTHIX MEXAHHM3MOB), CIEAys MPEeJI0KEHHON
WHCTPYKIIMU: TIPU BHITIOJTHEHUH U3MEPEHUN cOOUPATh SKCTIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIYUCIISITh 3HAYEHUE UCKOMOM BEITMYMHBI;

coOnrofaTh TMpaBuja TEXHUKH OE30MacHOCTH Tpu paboTe ¢ 1abopaTopHBIM
obopynoBaHueM;



yKa3blBaTh MPUHLUIBI ACUCTBUS NPUOOPOB U TEXHHUUECKHUX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOMIAIOIINUECS COCYAbl, OapOMETp, phlyar, MOABMKHBIA U
HETIOIBMKHBIN OJIOK, HAKIIOHHASI TUIOCKOCTB;

XapaKTepU30BaTh MPHHLIUIBI JCHCTBHS H3YUYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOMCTB € ONOpOM Ha WX omMcaHusd (B TOM YHMCIE: MOAUIMIHHUKH, YCTPOMCTBO
BOJIONIPOBOJIa, TUPABIMYECKHI Ipecc, MaHOMETP, BBICOTOMEp, IOPIIHEBOM HAcCOC,
apeoMeTp), MUCHOJb3ys 3HAHUS O CBOWMCTBAX (PU3MUECKUX SIBICHHA M HEOOXOIMMBIC
¢bu3nveckre 3aKOHBI M 3aKOHOMEPHOCTH;

NPUBOAMTH TIPUMEPHl (HAXOAWTh HH(POPMAIMIO O TMPHUMEPax) MPAKTUIECKOTO
WCIOJIb30BaHUs (PU3MYECKUX 3HAHUI B TMOBCEJHEBHOW MXU3HU s oOecreueHus
0e30MacHOCTH TpHU OOpalieHMH ¢ NOpuOopaMH M TEXHUYECKHMMH YCTPOHCTBaMU,
COXPAaHEHHUS 3/70pPOBbsI M COOJIIOJIEHUS HOPM OSKOJOTMYECKOrO IMOBEACHUS B
OKpYKarollen cpere;

OCYILIECTBIISATE OTOOp HMCTOYHMKOB HHQoOpManuu B VHTepHETE B COOTBETCTBUM C
3aJJaHHBIM TOMCKOBBIM 3alpOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUI U MyTEM CpaBHEHUS
Pa3IMYHBIX UICTOYHUKOB BBLAEIATH HH(OPMALIMIO, KOTOPAsl SBISETCS MPOTUBOPEUNBOM
WU MOKET OBITh HEJIOCTOBEPHOM;

WCII0JIb30BATh MPH BHINOJHEHUH Y4eOHBIX 3a/IaHUN HAYYHO--TIOMYJISIPHYIO JIUTEPATypy
(bu3nuecKoro cojiep)KaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIAJIETh MpUEMAMHM KOHCIIEKTHPOBAHMS TEKCTa, NpeoOpazoBaHus WHGOpMaLUU U3
OJIHOM 3HAKOBOW CUCTEMBI B APYT'YIO;

co37aBaTh COOCTBEHHbIE KpaTKHE MHUCbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE 2—3
HCTOYHUKOB MH(pOpMauu GU3NYECKOTO COAEPIKaHUs, B TOM YHCIE IMyOJUYHO AeNaTh
KpaTKue COOOIIEHHs O pe3ylbTaTax MPOEKTOB WM Y4eOHBIX MCCIEIOBAaHUMN, TPH ATOM
rPaMOTHO HCIIOJIb30BaTh HM3YUYCHHBIH TOHATHWHBIA ammapaT Kypca (DU3UKH,
CONPOBOXIATh BBICTYIUICHHE MPE3CHTALUEH;

IIPU BBIIOJIHEHUU Y4EOHBIX MPOEKTOB M HCCIEAOBAHUN paclpeAesTh 00I3aHHOCTH B
rpylnIe B COOTBETCTBHM C MOCTABJICHHBIMU 3a/1a4aMU, CJIEAUTH 32 BBIIIOJIHEHUEM IIaHA
NeUCTBUM, aJeKBAaTHO OICHMBATh COOCTBEHHBIH BKJIAaJ B JCSITEIBHOCTb T'PYIIIbI,
BBICTPAauBATh KOMMYHUKATUBHOE B3aUMO/ICUCTBUE, YUUTHIBASI MHEHUE OKPYXKAIOILIKX.

K koHiy obyuenuss B 8 kiacce mpeaMeTHble pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYaAIOUINXCS YMEHHI:

WCIIOJIb30BaTh TOHATHS: Macca W pa3Mepbl MOJICKYJ, TEIUIOBOE JBIKEHHE aTOMOB U
MOJICKYJI, arperaTHbIe COCTOSHHsI BEIECTBA, KPHCTALUIMUECKUE M aMop(dHbIC Tena,
HACBHIIICHHBIA ¥ HEHACBILICHHBIN Tap, BIAXKHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPCHHSISI
SHEPrus, TCIUIOBOM JBUTATENb, JICMEHTAPHBIA SJIEKTPUUCCKHIA 3apsl, JJICKTPHUIECKOE
oJie, MPOBOJHUKHA M JAMIJICKTPUKH, TOCTOSHHBIA 3JICKTPUYCCKUNM TOK, MArHUTHOE
oJie;

pa3nuyarh sBJICHUS (TEIUIOBOE PACHIMPEHHE M CXKaThe, TeIulonepenada, TEIUIOBOe
paBHOBeCHE, CMauyWBaHHWE, KaNWUIAPHBIC SBJCHUS, HWCHApeHHe, KOHJCHCAIMS,
[IJIaBJIEHUE, KPUCTAJLTU3AITIS (oTBEpaCcBaHuUE), KHIIEHHUE, TerIonepeaaya
(TEeTUIONMPOBOTHOCTh, KOHBEKIIHSI, H3JIy4CHHE), SJICKTPU3AlUs TEJ, B3aUMOJCHCTBUE
3aps/ioB, JCHCTBUS AJIEKTPHUECKOTO TOKa, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBHE
MarHuTOB, JCWCTBHE MArHUTHOTO IOJIA HA TMPOBOJHHMK C TOKOM, DJIEKTPOMarHUTHAs
WHAYKIMS) TIO OINUCAHWI0 MX XapaKTePHBIX CBOWCTB W HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JJaHHOE (PU3NYECKOe SIBJICHUE,



pacrmo3HaBaTh MPOSBICHUE N3YYCHHBIX (QU3NYCCKUX SBICHUI B OKPYXKAIOIIEM MHpPE, B
TOM 4uciae (U3MYecKne SBICHUS B NPUPOJIE: TOBEPXHOCTHOE HATSIKCHHE U
KanWUISIpHbIE SBJICHUS B TPHUPOJE, KPUCTAUIBI B mpupojne, uzinydenue CoJHIa,
3aMep3aHue BOJOEMOB, MOPCKHE OpHu3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
JJICKTPUYECKUE SBJIEHUS B aTMocdepe, dJICKTPUYECTBO KHUBBIX OPraHMW3MOB,
MarHuTHOE ToJie 3eMJIH, Jpeiid MOJIIOCOB, POJIb MATHUTHOTO TMOJS IS KU3HU Ha
3emiie, TOJIIPHOE CUSIHUE, TIPH 3TOM NEPEBOAMTH MPAKTUUYECKYIO 3a7adyy B YYEOHYIO,
BBIJICIISATE CYIIICCTBCHHBIC CBOMCTBA (TPU3HAKY ) (PU3UUECKHX SBJICHHIA,

OTIMCHIBATh M3YYCHHBIC CBOMCTBA TEN U (PU3NUYCCKUE SBIICHUS, UCIIONB3YS (PH3UICCKIC
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHsISI JHEPrus, KOJUYECTBO TEIUIOTHI, yJeIbHas
TEIUIOEMKOCTh ~ BEIECTBA, yJeNbHAas TEIUIOTa IUIaBJICHUS, YJAEIbHAas TeIUloTa
napooOpa3zoBaHus, ynelbHasl TEIUIOTa CrOpaHHs TOIUIMBA, KOA(Q(QUIMEHT IO0JIE3HOTO
JEHUCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTENIbHAS BIIAYXHOCTh BO3/yXa, JJEKTPUUYCCKUN
3aps], CuUJla TOKa, DJJIEKTPUYECKOE HallpshKeHHWEe, COMPOTHBIEHHE MPOBOJHMKA,
yZIETIbHOE CONPOTUBIIEHUE BEUIECTBA, Pa00Ta U MOIIHOCTD 3JIEKTPUUECKOT0 TOKa), IPH
OTMCAaHUU TIPABUIBLHO TPAKTOBATh (PU3WYECKUA CMBICI HCIOJIB3YEMBIX BEJIHYHH,
0003HaYCHHS U €IUHUIBI (PU3NYECKUX BEJIIMYMH, HAXOJUTHh (DOPMYJIBI, CBS3BIBAIOIINE
JTaHHYIO (U3WYECKYI0 BEIMYMHY C JPYTAMH BEJIUYHHAMH, CTPOUTH Tpaduku
M3Y4YEHHBIX 3aBUCUMOCTEN (DU3NIECKUX BEIMYUNH;

XapaKTepU30BaTh CBOMCTBA TeN, (PU3WYECKUE SBICHUS M TMPOIECCH, HCIOIB3YS
OCHOBHBIC TIOJIO)KEHHUSI MOJIEKYJISIPHO--KHHETUUECKOW TEOPUU CTPOCHHS BEIECTBa,
MNPUHIMI CYNEPHO3UIMN MOoJeil (Ha KadyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsga, 3akoH Oma aig yvacTka menu, 3akoH Jxoynsa—JIeHna, 3aKkOH COXpaHEHUs
SHEpPruM, MpU 3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3alKCHIBATH €ro
MaTeMaTH4eCKOEe BhIPaXKEHHE;

OOBSACHATH (PU3HUECKHE MPOIECCHl M CBOICTBA TEJN, B TOM YHCIE€ M B KOHTEKCTE
CUTYaIuit MIPAKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISIBJISITH
MIPUYHUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIAroB C
oTnopoit Ha 1—2 M3y4EHHBIX CBOMCTBA (PU3NUYECKUX SBJIICHHH, PU3MUESCKUX 3aKOHOB HJIN
3aKOHOMEPHOCTEII;

pemate pacy€THble 3agaud B 2—3 JEHCTBUS, HCHOJIb3yd 3aKOHBI U (HOPMYIIBI,
CBs3bIBaMOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHalM3a YCIOBUSA 3aJayu
3aMMChIBaTh KPAaTKOE YCIOBUE, BBIABISATH HEIOCTATOK JAHHBIX NI PEIICHUS 3aauu,
BBIOMPATH 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE IJisl €€ pelIeHHs], POBOIUThH PACUEThl U
CpaBHHBATh MMOJTYUYEHHOE 3HAUCHHE (PU3HUECKOI BETUYMHBI C U3BECTHBIMU JAHHBIMU;
pacrmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXKHO PELIUTh MPU TMOMOIIU (PUIUYECKUX
METO/IOB,  HCHOJb3ysS  ONWUCAHUE  HCCIEAOBaHWSA,  BBIACTATH  IPOBEpsieMoe
MPEANOJIOKEHNE, OLIEHUBATh MPABWIBHOCTh MOPsIKa NPOBEACHHUS HCCIEI0BaHMS,
JIeNaTh BBIBOJBI;

MIPOBOJUTH OMBITHI IO HAOMIOAECHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBONCTB
Ten (KamwuIspHbIEe SIBICHHUS, 3aBUCHUMOCTh JIaBJICHHS BO3[AyXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLECCa OCThIBAHUS U HATPEBAHUSI MIPU U3IIYYEHUHU OT IIBETA
M3Nyyaroeil  (moryomaromied) TOBEPXHOCTH, CKOPOCTh HCMApeHUs BOJABI OT
TEMIIEpaTypbl SKUAKOCTH M IUIOMIAAM €€ TOBEPXHOCTH, DJIEKTpU3alus Tel U
B3aMMOJICIICTBUE DJIEKTPUUYECKUX 3apsSA0B, B3aUMOJCHCTBUE MOCTOSHHBIX MAarHUTOB,
BHU3yallM3alisl MarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB, EHCTBUS MAarHUTHOTO TOJIS



Ha IPOBOJAHMK C TOKOM, CBOMCTBA JJIEKTPOMAarHUTa, CBONCTBA 3JIEKTPOJBUTATENs
MOCTOSIHHOTO TOKa): (opMynupoBaTh NpoBepseMble MPEANOJIOKEeHUs, COOUpPaTh
YCTAaHOBKY M3 MPEMJIOKEHHOTO 000pyJIOBaHMs, OIMCHIBaTh XOJ OMNbITAa U
(hopMyIupOBaTh BHIBOBIL;

BBINIOJIHATH MPSMbIE U3MEPEHUsI TEMIEPaTypbl, OTHOCUTEILHON BIIQXKHOCTH BO3/yXa,
CHJIBI TOKa, HANpPSDKEHUS C WCIOJIb30BAaHUEM aHAJIOTOBBIX MPHUOOPOB M JIATYUKOB
(GU3NYEeCKUX BEIMYUH, CPAaBHUBATH pPE3yIbTAaThl W3MEPEHUH C y4ETOM 3aJaHHOMN
a0COIIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTH HCCIIEAOBAHUE 3aBHCUMOCTH OJHOW (PM3UYECKO BEIMYMHBI OT JIPYrou C
HCII0JIb30BAHUEM MPSAMBIX U3MEPEHUHN (3aBUCHUMOCTb CONPOTHUBIIEHUS NMPOBOJHUKA OT
€ro JUIMHBI, TUIOIIAJN MOMEPEYHOT0 CEYEHUs M YJEJIbHOIO CONPOTHUBIICHUS BEIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOJIHUK, OT HANPSHKEHUS Ha IPOBOIHUKE,
HCCIIEIOBAaHUE TIOCIEI0BAaTENbHOIO U MMapajljIeIbHOTO COEIMHEHUN IPOBOJIHUKOB):
IJIAaHUPOBATh HCCJIEI0BaHUE, cCOOUpATh YCTAaHOBKY U BBINOJHATH U3MEPEHUs, CIeays
MPeI0)KEHHOMY IIaHy, (PUKCHUPOBATh Pe3yNIbTaThl MOTYYEHHON 3aBUCHMOCTH B BUJIE
TabIuI ¥ rpauKoOB, J1e1aTh BHIBOJBI 110 PE3Yy/IbTaTaM UCCIIETOBAHMUS;

MIPOBOJUTH KOCBEHHBIE HU3MEpEHUs (U3UUYECKUX BENUYHUH (yIelbHas TEIUIOEMKOCTh
BEI[ECTBA, CONMPOTUBIIEHUE MPOBOJHUKA, pab0oTa U MOUIHOCTh 3JIEKTPUUYECKOTO TOKA):
IUIAaHUPOBaTh H3MEpPEHUs, coOupaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CJeays
MPeI0KEHHOW HHCTPYKIUH, U BHIYUCIIATH 3HAUYCHUE BETUUYMHBI;

coOnroAaTh TMpaBuja TEXHUKH O€30MacHOCTH Mmpu paboTe ¢ JabopaToOpHBIM
000pyI0BaHHEM;

XapakTepu30BaTh MPUHLUIBI JACHCTBHS H3YYEHHBIX MPUOOPOB M TEXHMUYECKHX
YCTPOMCTB € ONOpPOM HAa MX ONHUCAHMA (B TOM YHCIE: CUCTEMA OTOIJIEHHS JIOMOB,
TUTPOMETp, MapoBas TypOMHA, aMIEPMETpP, BOJBTMETP, CUETUUK HIIEKTPUUYECKON
SHEPIUH, JIIEKTPOOCBETUTENbHbIE NPUOOPHI, HArpeBaTENbHbIE 3JIEKTPONPHOOPHI
(mpuMepsl), SIEKTPUYECKUE IPEIOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOIBUIaTEIIb
IIOCTOSIHHOTO TOKa), MCIIOJIb3ysd 3HAaHUS O CBOMCTBAaX (U3MUYECKUX SIBICHUH U
Heo0XxoAuMble GU3NYECKHEe 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHMUYECKHE YCTPONCTBA M H3MEPUTENbHbIE IPUOOPHI IO
cXeMaM M CXE€MaTHYHBbIM PUCYHKaM (JKUAKOCTHBIM TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUraTellb BHYTPEHHEI'O CrOpPaHMsl, 3JEKTPOCKOI, peocTar), COCTaBIATh
CXEMBI DJIEKTPUYECKUX LIeNell ¢ MOCIe0BaTEeIbHBIM U MapauIebHbIM COCIUHEHUEM
3JIEMEHTOB, pa3inyas yCJIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPHUECKUX LIeTel;
IPUBOAUTH TPUMEPHl (HAXOAUTh MH(POPMALHKIO O NpuUMepax) MPaKTHUYECKOTOo
UCIOJb30BaHUS (PU3MYECKUX 3HAHUM B IIOBCEAHEBHOM KHU3HM I oOecredeHus
0€30IIaCHOCTH MpH OOpalleHuu ¢ NOpubopaMu M TEXHUYECKUMH YCTpOMCTBaMmuy,
COXpaHEHMs 3JI0pOBbsI M COONIONEHHS HOPM HKOJIOTHYECKOTO IOBEAEHUS B
OKpYKarollen cpene;

OCYILIECTBIIATh MOMCK HHpOpManuu (uzndeckoro cojepxkanus B VHTepHeTe, Ha
OCHOBE MMEIOIIMXCS 3HAHUKW WM NYTEM CpPAaBHEHMS JOINOJHUTEIbHBIX HCTOYHUKOB
BBIIEIATh MHQPOPMALMIO, KOTOpas SBISETCS NPOTUBOPEUYMBON MIM MOXKET OBITh
HEJI0CTOBEPHO;

MCIOJIb30BAaTh MPH BBHINOJHEHUN Y4eOHBIX 3aJjaHU Hay4YHO--TIOMYJISIPHYIO JIUTEPATYPY
(U3NYECKOTO COJAEp)KaHUs, CIpPAaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,



BJIQJIeTh NPUEMAaMU KOHCIEKTUPOBAHMUSA TEKCTa, MpeoOpa3oBaHus HHGOpMAIMU U3
OJIHOM 3HAKOBOM CUCTEMBI B IPYI'yIO;

cO3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE M KpaTKWE YCTHBIE COOOIIeHus, 0000Imas
MHGOPMALMIO U3 HECKOJBKUX HCTOYHHKOB (DU3MYECKOTO COIEp)KaHUS, B TOM YHUCIIE
NyOJIMYHO  TPEACTABIATh  PE3yJbTaThl  MPOEKTHON WM  HMCCIEeN0BATEIbCKON
JEATENBbHOCTH, IIPU 3TOM I'PAMOTHO HCIIOJIb30BaTh W3YYECHHBIM NOHATUNHBIM anmnapar
Kypca (HU3UKH, COIPOBOXKIATH BHICTYIICHHE MTPE3CHTAIUCH;

IpHU BBHIMOJHEHUH YYEOHBIX TPOEKTOB M MCCIECNOBAaHHHA (U3UYECKUX MPOLECCOB
pacrpenenats 00sS3aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABIICHHBIMH 33JadyaMH,
CICINTHh 3a BBIIIOJIHEHUEM IUIAHA JACWCTBUU U KOPPEKTUPOBATh €ro, aJeKBAaTHO
OIICHMBAaTh  COOCTBEHHBI BKJaJ B  JEATEIBHOCTb  TIPYHINbl, BbICTpPAaUBATh
KOMMYHHMKATHUBHOE B3aUMO/ICHICTBUE, MPOSIBIISAS TOTOBHOCTh pa3peliaTh KOH(PIUKTHI.

K xoniry obyuenus B 9 KJjacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI

oTpaxarb c(OPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

HUCIIOJIB30BAaTh IIOHATUA.: CHCTEMA OTC‘-IéTa, MaT€puajibHasA TOYKA, TPACKTOpPUs,
OTHOCHUTENIbHOCTh MEXaHHUECKOT0 JBWKEHMs, neopmarus (ynpyras, IiacTudyeckas),
TPEHHE, IIEHTPOCTPEMHUTEIIBHOE YCKOPEHHWE, HEBECOMOCTh W IIEpPErpy3KH, IICHTP
TSDKECTH, aOCOJIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPIOTO Teja, paBHOBECHE,
MEXaHWYeCKue KoJieOaHMsI W BOJIHBI, 3BYK, HWHOpPa3ByK U  yIbTPa3BYK,
OJICKTPOMArdHUTHBIC BOJIHBI, HIKaJIa 3JICKTPOMArHUWTHBIX BOJIH, CBET, 6J'II/I30py1(OCTI) u
AaJIbHO30PKOCTh, CIHEKTPbl HWCIYCKAaHWA UM IIOTJIOIICHUA, anbcba-, Oera- W ramma-
W3ITYYCHUs1, U30TOIIbI, SIepHAsi SHEPTeTHKA,

pa3nuyarh SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE IMPSIMOJIMHEHHOE BW)KCHUE,
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE JBMKEHUE, CBOOOIHOE TTaJICHHE TEJI, PABHOMEPHOE
IBIDKEHHUE TI0 OKPY)XHOCTH, B3aMMOJICHCTBHE TeJ, pPEAKTUBHOE JIBIDKCHHE,
KoJiebaTeIbHOE JIBIDKEHUE (3aTyXarollue W BBIHYXKICHHBIC KoJieOaHWs), PE30HaHC,
BOJIHOBOE JIBIDKEHHE, OTPOKEHUE 3BYKa, MPSMOJMHEWHOE paCIpOCTpaHCHHE,
OTpaKEHHE U MPEJOMIICHUE CBETA, MIOJTHOC BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KCHUE
0eloro cBera B CIHEKTP M CIOXKEHHE CIIEKTPAIbHBIX IIBETOB, IHMCIIEPCUS CBETa,
€CTeCTBEHHAs PaJMOAKTHBHOCTh, BOZHUKHOBEHHUE JIMHEHYATOrO CHEKTpa W3ITY4CHUS)
M0 OINMHMCAHUIO UX XapPaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHPYIOIINX
IaHHOE (PU3MYECKOe SIBICHUE,

pacro3HaBaTh NPOSIBIICHUE U3YYCHHBIX (PU3NYCCKHUX SBJICHUN B OKpYXaroleM Mupe (B
TOM 4uclie (PU3UYECKHUE SBICHHS B NPUPOJC: NMPHIMBBI U OTIUBBI, JBHKCHHE IJIAHET
CoJIHEYHO¥ CUCTEMBI, pEaKTUBHOE JIBUYKCHUE JKUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICCHUE, CEHCMHUYECKHE BOJIHBI, IIYHaMH, 3XO0, LBETa Tell,
ONTUYECKUE SBJICHUS B  TNPUPOJE, OHUOJOTHYECKOE  JCHCTBHE  BUIAUMOTO,
yABTPaQHOIETOBOTO M PEHTTEHOBCKOTO HW3Iy4eHUH, €CTECTBEHHBIH pPaglOaKTHBHBIN
(hoH, KOCMHUYECKHE Jy4H, pPaTUOAKTUBHOE M3IYYeHHE NPUPOJHBIX MHHEPAJoB,
JeCTBHE PaIMOAKTUBHBIX M3IYYCHUN Ha OpPraHU3M 4YejoBeKa), IPU 3TOM MEePEBOIUTH
MPAKTUYECKYIO 33/1adyy B Y4eOHYIO, BBLAETSATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU)
(bu3MUECKUX SABICHU;

OTIMCHIBATh MU3YYCHHBIE CBOMCTBA TeN U (PU3NYECKUE SBIICHUS, UCTIONB3YS (PU3NYECKHE
BEITUYMHBI (CPEIHSSI U MTHOBEHHAs CKOPOCTh Tela MPH HEPAaBHOMEPHOM JBMKCHHH,
YCKOpEHUE, MepeMeNIeHne, MmyTh, YrioBas CKOPOCTb, CHJa TPEHHs], CHJIa yIPYroCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOTO MAJCHHs, BEC Tella, UMITYJIbC Telld, UMITYIbC



CHJIBI, MEXaHHUYECKasi paboTa U MOILTHOCTh, MOTEHIIMAILHAS SHEPTHUS TeNa, HOJHITOTO
HaJ| IOBEPXHOCTHIO 3€MJIM, IOTEHIMAJIbHAS SHEPTUS CKATOM MPYKUHbI, KHHETHYECKas
SHEprus, MOJHAs MEXaHWYecKash HSHEeprus, MEepuoJ M YacToTa KoJieOaHWH, IMHA
BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, [10KA3aTEJIb MPEJOMIICHUS
Cpenbl), TIPU ONMHCAHUM TPABWIIBHO TPAKTOBAaTh (DU3NYECKUN CMBICT HCIOJIB3YEeMBIX
BEJIMYUH, OOO3HAYCHHS W EAWHUIBI (U3MUECKUX BEIMYHMH, HAXOAUTH (OpMYyIIHI,
CBS3BIBAIOIIME JIAHHYIO (U3UYECKYIO0 BEJIMYMHY C JPYTMMHM BEIMYMHAMU, CTPOUTH
rpaduKy N3y4eHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEIHYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NUECKUE SBJICHUS U MPOLECCHI, UCIOJIb3Ys 3aKOH
COXPAHEHHUS PHEPIHM, 3aKOH BCEMHUPHOIO TSTOTEHUS, NPUHIMII CYNEPIIO3ULIUUA CHIL,
MPUHIUI OTHOCUTENBHOCTH [ anunes, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBl OTPAXEHUSI M TPEJIOMIICHHS CBETa, 3aKOHbl COXpPAaHEHHsS 3apsI0BOTO U
MaccoBOTO 4YMCEI NpHU SAEPHBIX pEaKIUsIX, Ipd ITOM JlaBaTh CIIOBECHYIO
(hopMyITHUPOBKY 3aKOHA U 3aMMChIBATh €T0 MaTEMaTHUYECKOE BbIPAXKEHHUE;

OOBSACHATH (PU3MUECKHE TPOIECCHl W CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyallull  MpPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  MPUUYUHHO--
CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKHX IIaroB ¢ OMOpOi Ha 2—
3 Wu3y4yeHHBIX CBOICTBAa (PU3WYECKUX SABJIICHUHM, (U3NYECKHUX 3aKOHOB WJIU
3aKOHOMEPHOCTEN;

pemath pacuéTHbIe 3a/1a4M (OTHMPAIOLIUECS Ha CUCTEMY U3 2—3 YpaBHEHUI ), UCTIOIb3YS
3aKOHBI M (OPMYIBI, CBSI3bIBAIOLINE (U3NYECKUE BEIMYMHBI: HA OCHOBE aHalIM3a
YCIOBHUS 3aJayd 3allUChIBaThb KPAaTKOE YCIIOBHE, BBIABIATH HEAOCTAIOUIME WIIN
M30BITOYHBIC JAaHHBIC, BBIOWPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC ISl PEIICHUS,
IPOBOJAUTH pAacuy€Tbl W OLIEHUBATH PEATUCTHYHOCTH IMOJYYCHHOTO 3HAYEHUS
(hbM3UYECKON BETUYMHBI

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PELIUTh IPU IMOMOIIM (PU3HUECKUX
METOJNOB,  MCHOJb3ysd  OINUCAaHUE  MCCIEAOBAaHUA,  BBIACIATH  IIPOBEPSIEMOE
IIPENIIOJIOKECHHE, OLICHUBATh IPaBUIIBHOCTh IOpSAKA IPOBEIACHMS MCCIENOBAHUSA,
JieNIaTh BBIBOJIbl, MHTEPIIPETUPOBATh PE3y/IbTaThl HAOIIOAEHUHN U ONBITOB;

IIPOBOJIUTH OIBITHI 110 HAOMIOACHUIO (PM3UYECKUX SIBICHUM MM (U3MUECKUX CBOMCTB
TeJl (U3yd4eHue BTOPOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHUs YHEPIUH, 3aBUCUMOCThb
neproa KoyiebaHui NpyKMHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBUCUMOCTb OT aMIUIUTY/bl MAJIbIX KOJle0aHUH, MPSIMOIMHEHHOE paclpoCcTpaHeHue
CBETa, pa3Jio’KeHUe Oeoro cBeTa B CHEKTp, M3Y4YeHUE CBOMCTB H300pa)KeHHs B
IUIOCKOM 3€pKajle ¥ CBOMCTB H300pakeHHUs IpeaMera B CcOOMparoliel JIMH3E,
HaOJI0/IeHUE CIUIOUIHBIX M JIMHEWYaTbIX CIEKTPOB H3IYYEHHUs): CAMOCTOSITEIHLHO
co0upaTh YCTAaHOBKY M3 U30BITOYHOIO Habopa 000pYA0BaHUS, ONIMCHIBATh X0 ONbITA U
€ro pe3yibTaThl, (GOPMYIUPOBATH BBIBOIbI;

MIPOBOJIUTH MPU HEOOXOIMMOCTH CEpPHIO HPSIMBIX HM3MEPEHMH, ONpenenss cpeiHee
3HaYeHHe u3MepseMol BelW4YMHBI ((OKYCHOE paccTOsiHHMEe COOMparoLie JHMH3bI),
000CHOBBIBaTh BBIOOD crioco0a u3mMepeHust (M3MEepUTEeNbLHOr0 Ipudopa);

MIPOBOJIUTH MCCIEJOBAHUE 3aBHCUMOCTEH (PU3MUECKMX BEJIMYMH C MCIOJb30BaHUEM
NpSIMBIX HM3MEpPEHHH (3aBHCHMOCTh IyTH OT BPEMEHU IIPH PABHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Tmepuoja KojeOaHWi MaTeMaTHYecKOro
MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU yrja OTPa)X€HHUsS CBETa OT yrja NaJcHUs U
yria IpejoMIIEHUs OT yIJla MaJeHus1): IJIaHUpOBaTh MCCIEJOBAHHUE, CAMOCTOATEIBHO



coOMpaTh YCTaHOBKY, (HKCHpPOBATh pe3ylIbTaThl IOJYYEHHOW 3aBHCUMOCTH
¢u3NYeCcKUX BEIMYMH B BUJAE TAONUI U rpaduKOB, IenaTh BBIBOJBI IO pe3ybTaTaM
UCCIICIOBAaHUS;

MPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (U3NYECKUX BEIUYMH (CpeAHss CKOPOCTb W
YCKOpEHHUE Teja MPHU PABHOYCKOPEHHOM JIBUKEHHH, YCKOPEHHUE CBOOOJHOTO ITaJCHHUS,
KECTKOCTb NPYKUHBI, KOXPPUIMEHT TPEHUS CKOJILKEHHS, MEXaHUdeckas paboTa u
MOIIHOCTh, YacTOTa W TepHoj KojJeOaHWid MaTeMaTH4YeCKOTO W MPYKUHHOTO
MasiTHUKOB, OINTHYECKass Ccuja coOuparomel JHMH3bI, paJWOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHS, COOMpATh SKCHEPUMEHTAJIbHYIO YCTAHOBKY M BBITIOJHATH
W3MEpEHUs, Clenys NPeAsIOKEHHOW MHCTPYKIMH, BBIYUCIATH 3HAYCHUE BEIHMUMHBI H
aHATM3UPOBATh TIOJNyYEHHBIE pE3yJAbTaThl C YYETOM 3aJaHHOW IOTPEITHOCTH
U3MEPEHUN;

coOnroAaTh TMpaBuja TEXHUKUM O€30MacHOCTH mpu paboTe ¢ JabopaTOpHBIM
000pyI0BaHUEM;

pa3nuyaTth OCHOBHBIE NPU3HAKM HM3YYEHHBIX (DU3WYECKHX MOJENEW: MaTepHuaibHas
TOYKa, aOCOJIOTHO TBEPAOE TEJNO, TOUEYHBIM WCTOYHHMK CBETA, JIyd, TOHKAs JIMH3A,
TUTaHETapHasi MOJIEJh aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO SIIpa;

XapaKTepU30BaTh TPHHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHUYECKHUX
YCTPOWCTB C OMOPOH HA WX OMHCaHUs (B TOM YHCIIE: CTUAOMETP, NATINKU MTOJIOKEHHUS,
pacCTOSIHHS M YCKOPEHHSI, paKeTa, 3X0JIO0T, OUKH, TIEPUCKOII, (OTOAIapaT, ONTHYESCKHE
CBETOBOJIBI, CIIEKTPOCKOII, JIO3MMETp, Kamepa BuibcoHa), WCHONB3YyS 3HAaHUS O
CBOMCTBAX (PM3MYECKUX SBICHUI U HEOOXOIMMBIE (U3HUIECKHE 3aKOHOMEPHOCTH;
UCIOJb30BATh CXEMbl U CXEMaTHUHbIE PUCYHKHM M3Y4YEHHBIX TEXHHUUYECKHX YCTPOMUCTB,
MU3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMYECKUX IPOLIECCOB MPU PEUIEHUH y4eOHO--
MPAKTUYECKUX 3aJay, ONTUYECKHE CXEMBbI Ul NMOCTPOEHUS M300paKeHUH B IJIOCKOM
3epKajie ¥ coouparolei TuHse;

IPUBOAUTH TPUMEPHl (HAXOAUTh MH(OPMALMIO O MpUMEpax) MPAKTUYECKOro
UCIOJb30BaHUS (PU3MUECKUX 3HAHUM B IIOBCEAHEBHOM KHM3HM I obOecredyeHus
0€30I1aCHOCTH MpH OOpallleHHH ¢ OpubopaMu M TEXHUYECKUMH YCTpoilcTBamu,
COXpaHEHHs 3JI0pOBbsi M COONIONEHHS] HOPM HKOJIOTMYECKOTO IOBEAEHUS B
OKpyXarollel cpene;

OCYLIECTBIIATh IMOMCK HH(popManuu ¢uszndeckoro coaepxanus B HHTepHere,
CaMOCTOATENIBHO (OPMYJIUPYSl TOUCKOBBIM 3allpoC, HAXOMUTh IYTH OIpeAeTIeHUs
JOCTOBEPHOCTH TOJYy4Ye€HHOH HH(pOpMAIMM Ha OCHOBE HUMEIOIIUXCA 3HAHUH U
JIOTIOJTHUTEIbHBIX UCTOYHUKOB,;

UCIOJIb30BATh IIPH BBINOJHEHUN Y4EOHBIX 3alaHUN HayYHO--NOMYJISIPHYIO JIUTEPATypPy
(U3NYECKOr0 COAEp)KaHUs, CIpPAaBOYHbIE MaTepualbl, pecypcbl cetu MHTepHer,
BIa/IeTh NPUEMAMU KOHCIIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHus HHGOpMAIMM U3
OJTHOM 3HAKOBOW CHCTEMBI B IPYT'YIO;

CO3/1aBaTh COOCTBEHHbIE MUChMEHHbIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(OpPMAIIH
U3 HECKOJIbKMX HMCTOYHUKOB (U3UUECKOTO COJAEp)KaHUs, MyOIMYHO IpPeCTaBIATh
pe3yabTaThl MPOEKTHON WIIM HCCIIEA0BATENIbCKOM IEATENbHOCTH, IPU 3TOM I'PaMOTHO
UCIOJb30BaTh M3YyYEHHbIM MOHATUHHBIA ammapar H3ydyaemMoro pasjaena (pusuku u
COINPOBOKJATh BBICTYIUICHHE Ipe3eHTanueld ¢ yu€ToM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoaunuecTBO 4acoB DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM
Konrpoabusie | Ipakruueckne | (uHppoBbIe)
n/n NMPOrpaMmblI Bcero
paboTbl padoThI o0pa3oBaTe/IbHbIE
pecypchl
Pazjnen 1. ®u3uka u e€ poJib B NO3HAHMH OKPY:KAKOIIEro MUpa
bubmmoreka [IOK
1.1 (0)) - 2
H3HKa - HayKa O npupose https://m.edsoo.ru/7f416194
bu6moreka [IOK
1.2 (6)) 2 1
VIBHHACCKIE BETHHAMHAL https://m.edsoo.ru/7f416194
1.3 EcTecTBEeHHOHAYYHEIN METO MO3HAHUS 2 1 bubmorexa [IOK
' i A https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCTBA
)1 CThocHIe Bellle | bu6mmoreka [IOK
. TPOEHHE B cTBa
P B https:/m.edsoo.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHII ) 1 bu6mmoreka [JOK
) BeIleCTBa https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHUSA BEIECTBA 2 bubmmorexa [OK
' P B https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
3.1 Mexanunueck BIKCHU 3 bubmorexa HOK
' CHAMHACCROC ABHACHHC https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, JIOTHOCTh 4 1 bu6mmoreka [JOK




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

bubmuoreka [JOK

. .B 14 2
33 Cuna. Buet cur https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 Jasnenue. [lepenaua nasiueHuss TBEPABIMU 3 bubnnorexa [JOK
' TeJIaMH, JKUJKOCTIMH U Fa3aMu https://m.edsoo.ru/7f416194
bubmmoreka [IOK
4.2
Jlanetie XHAKOCTH > https://m.edsoo.ru/7f416194
bu6moreka [IOK
4.3 A 6
TMOC(epHOe 1aBiIeHne https://m.edsoo.ru/7f416194
44 JleficTBHE JKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuoreka [IOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
> Pabora i MomoCTS 3 ! https://m.eds00.ru/7f416194
bu6mmoreka [JOK
52 Hpoctere Mexarm3M . ! https://m.edsoo.ru/7f416194
bubmuoreka [JOK
>3 Mexantieckas oHepri 4 ! https://m.edso0.ru/7f416194
Wroro no pazgeny 12
PeszepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12




8 KJIACC

KoanyecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne i/ Konrpoabusie | Ilpakruyeckune | (uHppoBbIe)
NPOrpaMMbl Bcero
padoTsI padoThbI o0pa3oBaTejibHbIE
pecypchl
Pa3zned 1. TenyioBblie IBJEHUSA
1.1 CrtpoeHue 1 CBOIICTBA BEII[ECTBA 7 bubmorexa HOK
' P - https://m.edsoo.ru/7f4181ce
bubmmoreka [{OK
1.2 T 21 1 5
CHIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznea 2. DiekTpuvyecKue 1 MATHUTHBIE SIBJICHUS
51 DIIEKTPUYECKUE 3apsiibl. 3apSKEHHbIE TeJla 7 1 bubmuorexa [JOK
’ U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 I1 % I 20 1 7
OCTORHHBIH SICKTPHACCKIH TOX https://m.edsoo.ru/7f418 1ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHHTHDIC ABJICHHA https://m.edsoo.ru/7f4181ce
2.4 OJIeKTpOMardauTHAs WHIYKIIUSI 4 bubmorexa HOK
) p YKL https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PezepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne i/ Konrpoabusie | Ilpakruyeckune | (uHppoBbIe)
NPOrpaMMbl Bcero
padoTsI padoThbI o0pa3oBaTejibHbIE
pecypchl
Pazjnen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 | bubmmoreka [{OK
' OIIHCaHUs https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
1.2 B i 20 1 3
SanmoAeHcTBIe TeX https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
AKOHBL COXpaneimi https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexannyeckue Kojae0aHusi U BOJTHbBI
bu6mmoreka [IOK
2.1 M 0 7 3
CRAMIICCIHE KOACOAIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRATMACCKHE BOIHH. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3jaen 3. DileKTpOMarHuTHOE 1M0Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DNIEKTPOMAarHuTHOE MOJIe U 6 ’ bubnunorexa [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI 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

bubmuoreka [JOK
4.2
JIMH3BI ¥ OITUYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4. P 2
3 a3Jo)keHue O0eoro cBera B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOoBbIE sIBJICHUS
bubmmoreka [{OK
1 " 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM hitps://m.cdsoo.ru/7f41 ada6
bu6moreka [IOK
2 1
> CTpOCHHE ATOMHOTO AApa 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
33 Anepiibie peakiuii ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznen 6. [loBToOpuTE1bH0-00001IAK0 1M MOYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 ) bu6mmoreka [JOK
' Kypca ¢hu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7t41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27




IHOYPOYHOE INTAHUPOBAHHUE
7 KJIIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThI

DJiIeKTpoHHbIE U pPOBLIE
o0pa3oBaTejibHbIE

pecypchbl

®u3nka — Hayka o npupoje. SABneHus
IIPUPOIBI

dusznueckue ABIECHUI

dusnyueckre BEIUMIUHEI B UX HN3MEPCHUC

Ypok-uccnenoanue "N3mepenne
TEMIEPATYPhI MPU TOMOIIN KHUAKOCTHOTO
TEPMOMETPA U JaTUMKA TEMITEpATyphI”

Mertobl HaydHOTO No3HaHus. OnucaHue
(hbMBUYECKUX SIBICHUHN C TIOMOIIBIO MOJIEIICH

bu6moreka [IOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenoBanue "[IpoBepka runoTesbl:
JAIbHOCTH MOJIETA MIapuKa, MyIIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIbIIIE
BBICOTA MycKa"

Crpoenue BemiecTBa. OMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KeHI/Ie HaCTull B€IICCTBa

bubnuoreka [JOK
https://m.edsoo.ru/ff0a013e

Ypok-uccnenopanue «OnbITHI MO
HaOIIOJICHUIO TETNIOBOTO PACIIHPEHUS
ra3oB»

10

Al"pel"aTHLIe COCTOAHHA BCIICCTBA




Oco0eHHOCTH arperaTHbIX COCTOSTHUM BO/IBI.

11 O6o6menue o pazneny «llepBoHadanbHbIe bubmmorexa LIOK
https://m.edsoo.ru/ff0a0378
CBEJICHHS O CTPOCHHH BEUICCTBA
12 Mexannueckoe BukeHue. PaBHomepHoe u bubnuorexa [JOK
HEPaBHOMEPHOE JIBIKEHHE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [{OK
13 CKopoCTS. EAHHHIE CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u BpeMeHU ABMKEHUS brbmiorexa LIOK
https://m.edsoo.ru/ff0a0ae4
bu6mmoreka [IOK
15 Huepriusa. Macca — Mepa HHEPTHOCTH T https://m.edsoo.ru/ff0a0c10
16 IInoTHOCTh BemecTBa. PacueTr Maccel u bu6moreka [IOK
o0bema Tena 1Mo ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHaf.1‘ paborta «OnpenencHue
IJIOTHOCTH TBEPAOTO TeEJay
13 Pemenue 3agay nmo reme "II1oTHOCTE bu6moreka [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepUCTHKa B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopaTtopHas pabora «3y4yeHue
20 3aBHCHMOCTH pacTsbkeHus (nedopmariun)
MPYXUHBI OT MPUIOKEHHON CHITBD)
21 [[IBnenue Tsrorenus. Cuia TKecTu
22| nonn o vons, Petenmesu o o Bumorera L1OK
"Cyta TsokecTi” https://m.edsoo.ru/ff0al778
23 Cuna TsKecTH Ha IPYTUX IUIaHEeTax. bubnuorexa [IOK

dusnyeckue XapaKTCPpUCTUKH TIAHCT

https://m.edsoo.ru/ff0al1502




bubmuoreka [IOK

24 Hsmepertne cit. JinamoMeTp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [{OK
25 Bec Tera. Hepecomocts https://m.edsoo.ru/ff0al778
26 CrnoxeHue IByX CHJI, HAIPABJICHHBIX 110 bubnuotexa [JOK
o/1HOH npsiMoil. PaBHOAEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
7 Pemenue 3agau no reme
"PaBHogeiicTByromas cri"
Cuna tpeHus u e€ BUIbl. TpeHne B IpUpoe bubnuorexa [JOK
28
Y TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHnas pabota «3y4ueHue
79 3aBUCHUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT bubnuorexa [JOK
CHJIBI IaBJIEHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOLIUXCS TOBEPXHOCTEM»
30 Pemenue 3a1ay Ha onpeneneHue
PaBHOACHUCTBYIOIIEH CHUIIBI
Pemenne 3amag mo Temam: «Bec Temay,
31 «Fpa(bI/IquKI:)e HM300paKeHUE CHIDY, bubmmorexa IOK
& https://m.edsoo.ru/ff0alde0
«Cuibly, «PaBHOIGHCTBYIOIIAS CHIDY
KounTtponsHas pabora no temam:
0 «MexaHnueckoe JBIKeHue», «Macca,
IJIOTHOCTHY, «Bec Tenay, «'padudeckoe
n3zoopaxenue cumy, «CHIb
JaBnenue. CriocoObl yMEHbBIIICHUS U bubmuoreka [JOK
33
YBEIIMYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue ra3za. 3aBUCUMOCTb JIaBJICHUS ra3a bubnunoreka [JOK
34 N
0T 00bEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBieHus: TBEPABIMU TEIAMHU, bubnmnoreka [JOK




SKUIKOCTSIMU U razamMu. 3axkoH Ilackais

https://m.edsoo.ru/ff0a25b0

36 JlaBlieHME B )KMJIKOCTH U T'a3€, BBI3BAHHOE bu6mmoreka [{OK
JEHCTBUEM CHJIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no reme «/laBienue B bubnuoteka [JOK
YKUJKOCTH U Ta3ze. 3akoH [lackamns» https://m.edsoo.ru/ff0a2826
bubmmoreka [{OK
38 Coobuwatonuecs cocy et https://m.edsoo.ru/ff0a2970
39 IMuapaBnuueckuii mpecc bubmmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [IopiiHEeBOM KHUIKOCTHBIN
Hacoc
41 ATmocdepa 3eMu U IPUIHHBI €€ bubnuoreka [IOK
CYIIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5Sa
bu6moreka [IOK
42 Bec Bo3nyxa. ATMocdepHoe naBieHue hitps://m.edsoo.ru/f0a2b5a
43 N3mepenue armocdepHoro naBneHus. OmbIT bubnuorexa [JOK
Toppuyennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO AABJICHUS OT bubnuoreka [JOK
44
BBICOTBI HaJl yDOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
bapomerp-anepous. AtmochepHoe bubnuoreka [[OK
45
JTABJICHUE Ha Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3agad mo reme " AtmMochepHoe
naBjeHue"
eiiCTBUE JKUKOCTH U T'a3a Ha
47 fOFpY)KeHHOCHB HUX TeNno. ApxuMenoBa bubamotexa [OK
https://m.edsoo.ru/ff0a3276
cuia
43 JIabopatopHas pabota «Onpenenenue bubnuorexa [IOK

BBITAIKMBAIOLLIEH CUIIBI, IEHCTBYIOIIEN HA

https://m.edsoo.ru/ff0a33fc




TCJI0, IIOTPYKCHHOC B )KUAKOCTBL»

JlaboparopHas paboTa 1Mo Teme
«HccnenoBanue 3aBUCMOCTH Beca Tea B

bu6mmoreka [{OK

9 BOJIE OT 00BbEMa OTPYKEHHOH B KUAKOCTh ! https://m.edsoo.ru/ff0a3514
4acTH TeJla»
bu6mmoreka [{OK
30 Hnasarine Ten https://m.edsoo.ru/ff0a3a96
Jlaboparopnas padota "KoHcTpynpoBaHue
51 apeoMeTpa I KOHCTPYUPOBAHUE JIOJKU U 1
omnpeaeneHue e€ rpy3onoabEMHOCTH "
Pemenne 3agau o temam: «IlnaBanue
52 CYJOB. Boznl;xonﬂaBaHHe», «/laBnenue Bubnuorexa LOK
B https://m.edsoo.ru/ff0a3654
TBEPJIBIX TEJN, )KUIKOCTEH U Ta30B»
53 KontponbHas padota o Teme «/laBienne
TBEP/IBIX TEJ, )KUJIKOCTEH U Ta30B»
bu6moreka [IOK
>4 Mexaiitieckas pabota https://m.edsoo.ru/ff0a3f82
55 MoutaocTts. EquHAIEI MOIIIHOCTH bubmorexa [IOK
https://m.edsoo.ru/ff0a3{82
56 Ypok-uccnenoBanue "Pacuyét MOIIHOCTH, 1
pa3BUBAEMOM MPHU MOIBEME 10 JIeCTHUIIE"
57 IIpocTteie MexaHnu3Mbl. Prruar. PaBHoBeCHE
CHWJI Ha pblvare
PrIuaru B TeXHHKE, OBITY U IIPUPOJIE.
58 JIaGoparopHas paboTa <<}£/ICCJ'IpeL[I())B§HI/Ie 0.5 bubnmorexa HOK
. https://m.edsoo.ru/ff0a478¢e
YCIIOBHI paBHOBECHS pblyara»
59 Pemenue 3ama4d no Teme «Y CI0BHUS bu6mmoreka [JOK

PaBHOBCCHA pbIvyara»

https://m.edsoo.ru/ff0a48a6




KoaddurmenT noneznoro neidcTBust

60 MexaHu3ma. Jlaboparopuas pabora 1 0.5
«M3mepenue KIIJI HaKIOHHOMN IIJIOCKOCTH
61 Pemenne 3agaq o reme "Pabora, | bu6mmoreka [IOK
MortHocTh, KITA" https://m.edsoo.ru/ff0a4c48
2 Mexanundeckas sHeprus. Kunernueckas u | bubnuorexa [JOK
MOTEHIIMAJIbHAS SHEPTUs https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHMs] MEXaHUYECKON SHEPIUH 1 brbmiorexa LIOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT IO TEME
"OKCIIEpUMEHTAIBHOE ONIPEIEIICHHE
64 W3MEHEHUS KHHETUYECKON 1 1 1
MTOTCHIIMATHLHOW SHEPTUH IPU CKATHIBAHUN
TeJa M0 HAKIOHHOM MJIOCKOCTH"
65 KonTtponpHas padota o teme «Pabota u |
MOIIHOCTb. DHEPTUS»
66 PeseprubIit ypok. PaboTta ¢ Tekctamu mo | bubnuorexa [JOK
teMe "MexaHnnueckoe ABMKeHue" https://m.edsoo.ru/ff0adee6
PeseprHbIit ypok. PaboTta ¢ Tekctamu no
67 TeMep"I[aanII{)He TBEPABIX TEJ, )KUAKOCTEH U 1 bubmorexa [IOK
. ’ https://m.edsoo.ru/ff0a4ffe
ra3oB
68 PesepBHblit ypok. Paborta ¢ Tekctamu 1o |
teme "Pabota. MomHocTh. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe N (ppoBbIE

Ne i/t Tema YpoKka KOHTpoJu,H],]e HpaKanecxne 05pa3OBaTeJH)HI)Ie
Beero padoTsI padoThbI pecypchl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ozmrible 1 brbmiorexa LIOK
https://m.edsoo.ru/ff0a5256
TIOITBEPKICHUSI
2 Macca u pa3Mep aToMOB M MOJIEKYII 1
3 Monenu TBEPAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3o00pa3HOro COCTOSIHUM BellecTBa https://m.edsoo.ru/ff0a540e
OObsicHEHNE CBOMCTB TBEPOTO, KUJIKOTO U
4 ra3o00pa3HOro COCTOSIHUI BeIllecTBa Ha |
OCHOBE MOJIOKEHHUI MOJIEKYJIIPHO-
KUHETUYECKON TEOPUU
5 Kpucrannmaeckue u amopdusie Tena 1 Bubnuorexa LIOK
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanUJUISIPHOCTD. | bubnuoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe pacumpeHue u coxaTue 1 bubmmorexa IOK
https://m.edsoo.ru/ff0a5a26
g Temnepatypa. CBsi3b TeMIIepaTypsl CO |
CKOPOCTBIO TEIJIOBOTO JIBM>KEHUS YACTHUII
Buytpennss sueprusi. CriocoObl U3BMEHEHUs bubnuoreka [JOK
9 . 1
BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0aSc60
10 Bunel Tenonepenaun 1 bubmorexa HOK
https://m.edsoo.ru/ff0a6412
11 VYpoxk-koHpepenuus "[Ipakruyeckoe 1 1 bubnuoreka [IOK




HCIIOJIb30BaHME TEIJIOBBIX CBOMCTB BCIICCTB
1 MaTepUasIoB B LIEAX dHEprocoepexeHus"

https://m.edsoo.ru/ff0a65c0

2 KommaecTBo TemnoTel. Y nenbHas bu6mmoreka [{OK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEeHUE TEIUIOBOTO OajiaHca. bubnuorexa [JOK
TernnooOMeH u TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnas pabota "MccnenoBanue
14 SIBJ'IeIfI/ISI TI;HJI056MeHa pu CMJCIHII/IBaHI/II/I bubmiorexa LIOK
. = " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsueit BOIBI
Pacuer xommdecTBa TEILIOTHI,
15 HE0OX0IMMOTO JIJIsl HarpeBaHus Teja u
BBIJISISIEMOTO UM TIPH OXJIAXKICHUU
JlabopaTtopHnast pabota "Onpenenenue bubnuorexa [JOK
16 . "
YACIBHOM TETNIOEMKOCTH BEIIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y aenbHas TemioTa bu6moreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[naBnenue u oTBEpICBaHUE
18 KPUCTAJUIMYECKUX IT)::[n. VY nenpHas TeniaoTa bubmmorexa IOK
https://m.edsoo.ru/ff0a71d2
TIJIABJICHUS
19 JlaGopaTtopHnas padota "OnpeneneHue bubnuoreka [JOK
yEJIbHOU TEIJIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHre U KOHICHCAIIHSL. bu6mmoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas temioTa
)1 napooOpazoBaHus U KOHJCHCAIIUH. bubnunoreka [JOK
3aBUCHUMOCTb TEMIIEPATYPbl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(epHOTO TaBICHUS
22 Brnaxxnocts Bo3ayxa. JlabopaTopnas padorta bubnuoreka [IOK




"Onpenenenre OTHOCUTEIBLHOM BIXKHOCTH
BO3IyXa"

https://m.edsoo.ru/ff0a7628

Pemenne 3amaq Ha OMpCACIICHUC BJIAXKHOCTU

23
BO3/IyXa
[TpuHIMIB pabOTHI TEIJIOBBIX JBUTATEICH.
24 [TapoBas TypOuHa. J|Burarens BHyTPEHHETO
CropaHus
)5 KIIJI rermoBoro nBuratens. TerioBsie bubnuorexa [JOK
JIBUTATEIN U 3alllUTa OKpYyXKaroueil cpebl https://m.edsoo.ru/ff0a7c7c
26 3aKk0oH COXpaHEHHUs U MPEBPAICHUS YHEPTUN
B TETUIOBBIX MpoIleccax
IToaroToBka K KOHTPOJBbHOM
27 Te(l)vile (:T(;HJ::)BH: ﬂBJP;(e)J:H/I;I/IE;zg:{;: bubmmorexa LHOK
. " https://m.edsoo.ru/ff0a83{2
arperaTHbIX COCTOSTHUH BelllecTBa
KonTtponbHas pabota o teme "TernoBsie
28 SIBJ'IeIfI/ISI. I/I3M§HGHI/IG arperaTHbIX Bubnuorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
COCTOSIHUII BelllecTBa
29 DnekTpusanus Tei. [[Ba pona
ANEKTPUYECKHUX 3apsI0B
30 Ypok-uccienoBanue "DieKTpusaius Tei
WHJYKIUEN U [IPU COMPUKOCHOBEHUH"
31 B3aumopeiicTBue 3apsoKeHHBIX TeJl. 3aKOH bu6mmoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe nojue. HampsskeHHOCTh
32 BJICKT;I/IHGCKOFO TOJIS. HpI/IIOHuI/IH bubnmorexa HOK
. https://m.edsoo.ru/ff0a8a0a
CYIIEPIIO3UIMU AIEKTPUUECKHUX MOIEH
13 Hocurenu snekrpuyeckux 3apsaos.

OnemeHTapHbIN 3apsan. CTpoeHre aToMa




34 [IpoBOJHUKY U TUAIIEKTPUKU. 3aKOH bubnuorexa [JOK
COXPAHEHHUS EKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemrenne 3aga4 Ha IpUMEHEHUE CBOMCTB bubnuorexa [JOK
AIEKTPUYECKUX 3aPSI0B https://m.edsoo.ru/ff0a90cc
DIEeKTPUYECKUM TOK, YCIIOBHS €T0
36 CYIIIGCI’;BOBaHI/IFL HCTZ‘IHI/IKI/I Brbmiorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUIECKOTO TOKA
37 JIeNCTBHS SIIEKTPUYECKOTO TOKA bubmiorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "Jleiicteue
38 3EKTPUYECKOTO ITOJISI HA IPOBOJIHUKYU U 1
JUDIIEKTPUKH"
39 DJIEKTPUYECKHI TOK B METaJlIax, bubnuorexa [JOK
SJKUIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYECKas 1ENb U €€ COCTaBHBIC YaCTH
A1 Cuna Toka. JlabopaTopHas pabora 0.5 bubnuorexa [JOK
"U3mepeHue u peryaupoBaHue CUiIbl Toka'" https://m.edsoo.ru/ff0a8bd6
DIIEKTpUYECKOE HanpsiKeHue. BoiabT™merp.
42 Ha6opI:1TopHa;1 pa6oIT)a "Uzmepenue u ’ 0.5 bubmmorexa LIOK
| https://m.edsoo.ru/ff0a%¢14
peryinupoBaHue HaMPsHKEHUS
43 ConpoTuBiieHUE MTPOBOJHUKA. Y I€JIBHOE bu6mmoreka [JOK
COIIPOTHUBJICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCUMOCTh
m ANEKTPUYECKOTO COMPOTUBIICHHS | bubnuoreka [JOK
MPOBOJIHUKA OT €r0 JJIMHBI, IJIOLIA N https://m.edsoo.ru/ff0aa738
MOINEPEYHOI0 CeUEHUs U Marepuana"
45 3aBUCHMOCTh CHJIbI TOKA OT HANIPSKEHUS. bubnunoreka [JOK

3akoH OMa Ui ydacTka 1enu

https://m.edsoo.ru/ff0aad44a




JlaboparopHas padota "MccrnenoBanue
3aBUCHMOCTH CHJIBI TOKA, HJIYILETO Yepe3

bubmuoreka [IOK

46 pEe3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3uctope”
47 [locnenoBarenpHOE U NapauIEIbHOE
COCIMHEHUS TIPOBOTHUKOB
JlabopaTtophnast padota "[IpoBepka mpaBuia
43 CJI0KEHUS HANPSHKEHUN MPH bubnuorexa [JOK
MOCJIEJOBATEILHOM COEIMHEHUU JIBYX https://m.edsoo.ru/ff0aaaS8
pe3uctopon"
JlaboparopHnas padota "IIpoBepka npasuiia
49 JUTS cfmm I")FOKa Ir)[pI/I HapaHJP;eHBEOM ’ bubmorexa LIOK
" https://m.edsoo.ru/ff0aadle
COETMHEHUH PE3UCTOPOB
50 Pemenue 3agau Ha npuMeHeHue 3akoHa Oma bu6moreka [IOK
JUTSl pa3JIMYHOTO COEAMHEHHS TTPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bu6moreka [IOK
3akon Jlxoyns-Jlenma https://m.edsoo.ru/ff0ab124
JlaGopaTtopHnas padota "OnpeneneHue bubnuoreka [JOK
52
paboTHl U MOIIIHOCTH AJICKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpuyecKue enH U MoTpeOuTenu
53 BHCKT;HHCCKOﬁ ;{eprm/l B 61:91Ty. Kopotkoe bubmmorexa OK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroToBka K KOHTPOJIBHOM paboTe MO
54 TeMe "DIeKTpuYecKue 3apsibl. 3apsyKEHHbIE bubnuoreka [JOK
Tella U uxX B3aumoaercTBus. IlocToSISHHBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUYECKUH TOK"
55 KonTposnpHas paboTa o teme bubnuoreka [IOK

"DnexTpuueckue 3apsaasl. 3apsHKEHHBIE TEla

https://m.edsoo.ru/ff0abea8




H uXx B3aumoacucTBus. ITocTossHHBIN
ANEKTPUUECKUHN TOK"

56

ITocTossHHBIE MarHUTHI, UX B3aUMOJICHCTBIE

57

VYpok-uccnenosanue "M3ydenue nonaen
MOCTOSTHHBIX MAarHUTOB"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ac3d0

58

MaruautHoe 11o1e. MarauTHoOE 1ojie 3eMitn
U €ro 3HA4YEHUE A KU3HU HA 3eMIle

bu6moreka [IOK
https://m.edsoo.ru/ff0acOba

59

OmnsiT DpcTena. MarautHoe noJie
JIEKTPUUYECKOT0 TOKa MarHuTHoe mnose
KaTylmKu ¢ TOKOM

bu6moreka [IOK
https://m.edsoo.ru/ff0ac1d2

60

[IpuMeHeHne >EKTPOMArHiTOB B TEXHUKE.
JlabopaTtopHnast padota "M3ydeHue aecTBus
MAarHuTHOTO MOJISl Ha MPOBOJHUK C TOKOM"

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DNeKTpOoABUTaTENb MOCTOSIHHOTO TOKA.
Hcnonb3oBaHuE 31EKTPOABUTATEIICH B
TEXHUYECKUX YCTPONCTBAX U Ha
tpancnopre. JlabopatopHas pabora
"KoHcTpyupoBaHue u u3ydeHue paboThl
aieKTpoaBurarens"

bu6moreka [IOK
https://m.edsoo.ru/ff0ac86¢

62

OnbiTel @apajies. 3aKOH 2JIEKTPOMArHUTHOM
nHaykuuu. [Ipasuno Jlenna

63

DnekrporeHepatop. CocoObl MOTydeHHUS
ANEKTPUYECKON SHEPTrUuu. DIEKTPOCTAHIINU
Ha BO300OHOBJISIEMBIX HCTOYHUKAX YHEPTUH

64

[ToaroToBka K KOHTPOJILHOU paboTe 1Mo
Teme "DJIEKTPUYECKHE U MarHUTHBIE
SIBJICHUA"

65

KonTposneHas paboTa o teme

bu6mmoreka [JOK




"DJIeKTpUUECKHE U MAarHUTHbBIC SIBJICHUS"

https://m.edsoo.ru/ff0acb14

66 PezepBHblii ypok. PaboTa ¢ Tekctamu 1o | bubnuorexa [IOK
teme "TeroBbie siBieHUS" https://m.edsoo.ru/ff0accSe
PesepBHblit ypok. Pabota ¢ TekcTamu 1o bubnuorexa [JOK
67 . y 1
teme "[locTosIHHBIHN 21eKTpUuYecKuit ToK" https://m.edsoo.ru/ff0acdc6
63 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o |
Teme "MarauTHbIe SBICHUS"
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 2 14.5
9 KJIACC
Kosn4yecTBo yacos JJIeKTPOHHBbIE HU(PPOBBIE
Nen/m | Tema ypoka Konrpoabnsie | IIpakTuueckue = 00pazoBareiibHbIe
Beero padoThI padoThI pecypcel
| Mexannueckoe aBr>XeHrne. MarepuaiibHast |
TOYKa
) Cucrema orcuera. OTHOCHTEIBHOCTh | bu6mmoreka [JOK
MEXaHUYECKOT'O IBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPAMOJIMHEITHOE JBUKEHUE 1 bubmmorexa IOK
https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE mpsiMonuHETHOE
4 nBrokeHue. CpeHsisi U MTHOBEHHast 1
CKOPOCTh
5 [IpsiMonMHENHOE PABHOYCKOPEHHOE | bubnuoreka [JOK
JBUOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocThb NPSMOJIMHEINHOTO
6 PaBHOYCKOpEHHOTO JBIKeHus. ['papuk 1

CKOPOCTH




Jlaboparopuas padota "Onpenenenue

bubmuoreka [IOK

7 yeKopeHit Tesa fiph paBi{ oycxopeHH?M https://m.edsoo.ru/ff0adb18
JBKEHUH 110 HAKJIOHHOM IJIOCKOCTH
8 CBoboanoe maaenue tei. OnbITel [anumest
5| Nepuonn aaerons opsemn. Temeham BuGorexa LIOK
JII0Bas CKOPOCTH https://m.edsoo.ru/ff0ael76
10 [leHTpOCTpEMUTENIBHOE YCKOPEHHE
11 [Iepssiii 3ak0oH HproToHa. Bektop cuitbl Eﬁgi?l:iilii(.)ri/ ff0ac612
2 Bropoii 3akon HeroToHa. bubnuoreka [JOK
PaBHoeiicTBYIOIIAs cHila https://m.edsoo.ru/ff0ae72a
N bubnuotexa [JOK
13 Tpetuii 3akoH Herotona. Cyneprno3uiius cui hitps://m.c dscﬂ).ru /£02c082
14 Pemenue 3a1a4 Ha IPUMEHEHUE 3aKOHOB bu6moreka [IOK
HeroTona https://m.edsoo.ru/ff0aebbc
15 Cuna ynpyroctu. 3akoH ['yka bubmmorexa IOK
https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau no reme «Cuia ynpyroctum»
7 JlabopaTtopHas pabora «OnpeneneHue bubnuoreka [JOK
YKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
18 Cua Tpers bubnuoreka [JOK
https://m.edsoo.ru/ff0af738
19 Pemrenue 3agau no reme «Cuiia TpeHusD bubmorexa LIOK
https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabora "Onpeznenenue bubnuorexa [IOK
KO3 PUIIMEHTa TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenne 3agau mo teme "3akonsl HeioToHa. bu6mmoreka [JOK




Cuna ynpyroctu. Cuna TpeHus"

https://m.edsoo.ru/ff0afb8e

Cuna TSHKeCTH U 3aKOH BCCMHUPHOT'O

bubmuoreka [IOK

22
TATOTCHHS. Y CKOPEHHE CBOOOIHOTO MaJCHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenmus "[IBuKeHHE TET BOKPYT
23 rpaBuTaliMoOHHOrO HeHTpa (CosHeuHast
cuctema). ['amaktuxu"
Pemenue 3amau mo reme "Cuiia TsbKeCTH U bubnuotexa [JOK
24 "
3aKOH BCEMHUPHOTO TATOTEHUS https://m.edsoo.ru/ff0afSf8
[lepBas kocMHueckasi CKOPOCTb. bubnuorexa [JOK
25
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuanbHON TOUKH.
26 AbcomotHo TBEpAOE Teno. PaBHOBecue bubnuoreka [JOK
TBEP/IOTO TeJla C 3aKPETIEHHOI 0ChI0 https://m.edsoo.ru/ff0afe36
BpallleHUs
27 MowmeHnT cunsl. LlenTp TsxecTu
)3 Pemmenue 3agay nmo reMe "MOMEHT CHIIBL. bu6moreka [IOK
Hentp TsixecTn" https://m.edsoo.ru/ff0b02b4
[ToarotoBka K KOHTPOJBHOU paboTe MO Teme
29 "Mi[ ccKoe P erite P bu6mmnorexa LIOK
XaHUYECKOE JIBUKEHHUE.
COROC AR https://m.edsoo.ru/ff0b0408
B3aumopeiictBue ten
KonTposnpHas paboTa o teme
30 "™ P P bubnuorexa [IOK
€XaHMYECKOEe JIBUKEHUE.
. g " https://m.edsoo.ru/ffOb06ec
B3aumopeiictBue ten
Nmnynsce Tena. UMnynbe cuibl. 3aK0H
31 Y 4 v bubmuoreka [JOK
COXpaHEeHHMs UMIYJIbCa. YIIPYroe u
p Y . 24 https://m.edsoo.ru/ffOb07fa
HEYNpyroe B3auMOIECHCTBHE
3 Pemenue 3aaau no teme "3aKkoH cOXpaHEHHUs bubnuorexa [IOK

nMmIyiasca'

https://m.edsoo.ru/ff0b096c




VYpoxk-koHpepenuus "PeakTuBHOE ABHKEHHE

33 "
B MPUPOJIC U TEXHUKE
bubnuorexa [JOK
34 Mexanndeckasi paboTa U MOIITHOCTh hittps://m.c dscI)_E).ru /60b0as4
35 PaboTa cuibl TSDKECTH, CHITBI YIPYTOCTH U bubnuorexa [JOK
CHWJIbI TPEHUS https://m.edsoo.ru/ffOb0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboOTHI CUIIBI TPEHUS TIPH paBHOMe?HOM
JBIKEHUH TeJIa TI0 TOPU30HTAIBHOM
MTOBEPXHOCTH»
37 Cas3b sHepruu 1 padoThl. [loTeHnanbHas
SHEPTH
18 Kunernueckas sneprus. Teopema o bubnuoreka [JOK
KHHETHYECKON YHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs YHEPTUU B MEXAHUKE
40 JlabopaTtopHas paborta «3y4yeHne 3akoHa bubnuorexa [JOK
COXpaHEHUS SHEPTUH https://m.edsoo.ru/ff0bl2fe
A1 KonebarensHO€E IBUKEHUE U €TO bu6mmoreka [JOK
XapaKTEPUCTHKHU https://m.edsoo.ru/ff0b1858
4 3aryxaromniue Kojeoanus. BeiHyXIeHHbIC bubnuorexa [JOK
kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtuueckuil 1 NpyKMHHBIN MasiTHUKU
A
https://m.edsoo.ru/ff0b197a
MaccChl Tpy3a»
45 [IpeBpaiieHue 3HEPTUn MPU MEXAHUYECKUX
KoJeOaHusAX
46 Jlaboparopnas pabota «Onpenenenue bubnmoreka [JOK




YacTOTHI M IEpUOJIa KOJIeOaHUH MPYKUHHOTO
MasITHUKA»

https://m.edsoo.ru/ffOblaec

JIabopartopnas padora «IIpoBepka

bu6mmoreka [{OK

47 HE3aBUCHUMOCTH MEpPHO/Ia KoJeOaHui rpy3a
’ https://m.edsoo.ru/ff0b197a
MOJIBEIIICHHOTO K HUTH, OT MacChl Tpy3a»
Mexanuveckue BoaHbl. CBOMCTBA
bubmmoreka [{OK
48 MeXaHU4eCKUX BOJH. [IponoabHbIe U
https://m.edsoo.ru/ffOb2 1fe
TOTIEPEYHBIE BOJTHBI
49 VYpoxk-koupepeniusa "MexaHnueCKre BOJIHBI
B TBEpIOM Tene. CelicMuiecKue BOTHBI"
50 3Byk. PacnipocTpanenue u otpaxeHue 3Byka
51 VYpoxk-uccnenosanue "Habmronenmne
3aBHCUMOCTH BBICOTHI 3ByKa OT 4aCTOTHI"
5 I'poMKOCTBH 3ByKa U BBICOTA TOHA.
AKYCTUYECKHI PE30HAHC
53 VYpoxk-koHpepenius "YabTpa3ByK U bubnuorexa [JOK
MH(]pa3BYK B MPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroToBka K KOHTPOJILHON paboTe MO Teme
" P P bu6mmnorexa LIOK
54 3aKkoHbI COXpaHeHUs. MexaHn4eckue
" https://m.edsoo.ru/ff0b25{0
KoJieOaHuUs U BOJIHBI
KonTponbHas paborta no teme "3aKoHbI
55 coxpaHeHus. MexaHuueckue KojiebaHus u
BOJIHBI"
56 DIIEKTPOMAarHuTHOE MOJIE. bubnuoreka [JOK
ONEKTPOMAarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiiCTBa AJIEKTPOMArHUTHBIX BOJH
53 Ypok-konpepennus "Llkana bubnmoreka [JOK

QJICKTPOMATrHUTHBIX BOJIH. Hcnonp3oBanue

https://m.edsoo.ru/ff0b2fe6




OJICKTPOMAIrHUTHBIX BOJIH JJIS COTOBOH

cBs3u"
VYpoxk-uccnenopanue "M3yueHue cBONCTB
59 P ye bu6mmoreka [{OK
AJIEKTPOMATrHUTHBIX BOJIH C TIOMOTIIBIO
" https://m.edsoo.ru/ff0b2c6¢
MOOMIIEHOTO TenedoHa
60 Pemenue 3a1a4y Ha onpe/ieieHUe YacTOTHI U
JUTMHBI 3JICKTPOMArHUTHOHN BOJTHBI
61 DneKTpoOMarHuTHas IPUpPoJIa CBETA. bubnuorexa [JOK
Ckopoctb cBeta. BonHoBbIE CBOlCTBa cBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku cBeta. [IpsmoanHeiHoe
o P . . Bu6miorexa [TOK
acmpocTpaHeHue ceeta. 3atMenus CoJHIIa
pacrpoctp https://m.edsoo.ru/ff0b3658
n JIyHbt
3aKkoH OTpaKEeHUs CBeTa. 3epkana. Pemenue
63 P P bu6moreka [IOK
3a/1a4 Ha TPUMEHEHUE 3aKOHA OTPAKCHHUS
P R https://m.edsoo.ru/ff0b38c4
cBeTa
[Ipenomiienne cBera. 3aKOH MPEIOMIICHUS bubnuorexa [JOK
64
cBeTa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTPAKEHUE CBETA.
yIP P bu6mmoreka [JOK
65 Hcnonp30BaHuEe MOTHOTO BHYTPEHHETO
https://m.edsoo.ru/ff0b3cSc
OTPaKCHHUS B ONITUYECKUX CBETOBOJAX
JlaGopaTtopHas pabora "HccnenoBanue
66 3aBUCHUMOCTH YTJIa IPETOMIICHHUSI CBETOBOTO
Ty4a OT yIJia MajieHus Ha TpaHulle "BO3IyX-
crexsio""
VYpoxk-koHpepenuus "HcnonapzoBanne
67 TIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
68 JInnzel. OnTHyeckas cuiia JUH3bI bubmuoreka [JOK




https://m.edsoo.ru/ff0b3{2¢c

bubmuoreka [IOK

69 [TocTpoenue n300pakeHUH B IMH3AX hitps-//m.edsoo.ru/f0bddda
JIabopatopHnas pabora "Onpeznenenue
70 ¢)0Ky§HOFI(: pachos[Hm{ u OIEITIIIAquKOI?I CHUTBI Brbmiorexa LIOK
~ https://m.edsoo.ru/ff0b4206
coOuparorie JTUH3bI"
71 VYpoxk-koudepenius "OnTuyeckue JINH30BbIC bubnuotexa [JOK
npudops"” https://m.edsoo.ru/ff0cOa7e
bubmmoreka [{OK
72 ['na3 xak ontuueckas cucrema. 3peHue https:/m.edsoo.ru/fOb4684
73 VYpok-koupepennus "ledexts! 3penus. Kak
COXpaHUTh 3peHue"”
Paznoxxenue 6enoro cseta B criekTp. ONbITHI
74 Hprorona. Cnoxxenue Cl'IeKTpaJ'IBHI:II)X Bubnuorexa LOK
https://m.edsoo.ru/ff0cOf4c
uBetToB. /lucnepcus cBera
JlaGopaTtopnas padota "OMBITHI 11O
75 Pa3NIoKEHUIO OEJIOTO CBETa B CIIEKTP U bubnuorexa [JOK
BOCHPUSATHIO I[BETA IPEAMETOB MPH UX https://m.edsoo.ru/ff0cOe2a
HaOIIOJICHUH Yepe3 [IBETOBbIC (PUIBTPHI"
Ypok-npaktukyMm "BosiHOBBIE CBOKCTBA
76 CBeTa: AUCIIepcHsi, UHTEpPEepPEHIUS U
mudpakus”
77 OmnsiTel Pezepdopaa u mimanerapHast Mojiesb bubnuoreka [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 ITocrynater bopa. Moznens aroma bopa
79 Hcnyckanue v NOrIonieHne CBETa aTOMOM. bubnunoreka [JOK
KBantsl. JInHelyaTbie CrIeKTpEI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HabmoqeHue ciekTpoB bubnuoreka [JOK




ucnyckanus" https://m.edsoo.ru/ff0c1550

81 PagnoakTUBHOCTE U €€ BUIBI bubmmorexa [TOK

https://m.edsoo.ru/ff0c1672

2 Crtpoenue atomHoro siipa. Hykionnas bubnuorexa [JOK
MO/IEJb https://m.edsoo.ru/ffOc18ac

83 PannoaktuBHbIe peBparnienus. M30Tomns bubmmorexa [OK

https://m.edsoo.ru/ffOclal4
Pemenne 3amau o teme: "PamnoakTuBHBIE bubmmoreka [{OK

84 "

MIpeBpALLEHUS https://m.edsoo.ru/ffOc1b4a

85 [Tepuoa momypacnazna

26 VYpoxk-koudepennus "PagnoakTuBHbIE bubnuotexa [JOK
M3JIYy4YCHHS B IPUPOJIE, MEAUITUHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

g7 SAnepHble peakuuu. 3aKOHbI COXPaHEHUS bubnuoreka [JOK
3apsI0BOTO U MacCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58
DHeprus CBsI3u aTOMHBIX s7ep. CBsA3b MAaCChI bubnuorexa [JOK

88
Y SHEPTHH https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3anau o teme "SAnepueie
peakuun"

90 Peakuuu cunTte3a u neiaeHus siaep. bu6mmoreka [JOK
Uctounuku sueprun CosiHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHhepennus "SnepHas sHEpreTUKa.

91 JleficTBUS palMOAKTUBHBIX U31y4YE€HUHN Ha
JKUBBIE OpraHu3Mbl"

[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME

9 "DNIeKTpOMarHUTHOE TOJIE. bubnunoreka [JOK
ONEeKTpOMarHUTHbIE BOJIHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBJIeHUS"

93 KonTtponpsHas paboTa o teme




"DJIeKTpOMAarHUTHOE TIOJIE.
SHCKTpOMaFHI/ITHBIe BOJIHBL. KBaHTOBEIE

saBJIeHUS"
[ToBTOpenue, obobmenue. Jlabopatopusie bubmmorexa LIOK
94 . 1 1
paboTsl 1o Kypcy "B3zaumoneiicteue ten" https://m.edsoo.ru/ff0c245a
IToBTopenue, 0000IcHuE. Pemenue
95 pacquII){Hx u KaquI"IFIBeHHBIX 3aJa4 1o TemMe 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0c2572
"TermoBbIe mpoIecchl”
IloBTOpEeHnE, 0000mIcHNE. Pemenue
96 pacquII){Hx u Ka‘—IeCI"IFIBeHHI)IX 3a/1a4 110 TeMe 1 Bubmrotexa LIOK
N https://m.edsoo.ru/ff0c2a22
"KIIJI TerioBsIX ABUrarenci'
IToBTOpEeHue, 0000mcHNE. Pemenne
97 pacquII){Hx u KaquI”IFIBeHHBIX 3a1a4 110 TeEMeE 1 bubmorexa [IOK
https://m.edsoo.ru/ff0c2b30
"KII/ snexrpoycTtaHOBOK"
08 [ToBTOpenue, o606meHue. JlaboparopHsie | | bubnuorexa [JOK
paboTsl o Kypcy "CBeToBbIe siBJICHUS" https://m.edsoo.ru/ff0c2¢52
[ToBTOopenue, o6o6menue. Pabora ¢
99 TGKCTaf/II/I HO’TCMC 'I'Ifl%aKOHLI COXpaHEHUS B 1 Bubmworexa LIOK
" https://m.edsoo.ru/ff0c2d6a
MEXaHHKE
100 [ToBTOpenue, o6o6menue. Padorta ¢ | bu6mmoreka [JOK
tekcTtaMu 110 Teme "Koaebanus v BOJIHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpeHue, 0606meHue. PaboTa ¢ | bu6mmoreka [JOK
TexkctaMu 110 TeMe "CBeTOBBIC SABICHH" https://m.edsoo.ru/ff0c3044
[ToBTOpeHue, 0606mEeHue. PaboTa ¢
102 TeKcTamMH 1o TeMe "KBaHTOBas U siepHas 1
¢uznka"
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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